MyrnunnansHoe DIOIESTHOS 00MEeodPazoBaTEALHOE YIPeKIeHHe
«CypryreKas TEXHONOTHISCKAs MKOTaR

COrMACOBAHO YTBEPAJIEHO

3am. papekTopa no YBP npukazosM gpekTopa MBOY «CTLLL
o

’;j ?{iﬂﬁ? M.B., Yepamickan or 17.08.2019 No CTIII-13-448/9

PABOYASA ITPOTIPAMMA
no anrebpe
ana yuauaxes 7b, B knaccos
na 2019/ 2020 ygeGuuif rog

(mprncsicete No 7 K ocHOBHOH 00pa3osaTeAbHON NPOrpaMmMe 0CHOBHOT 0BIero obpajoBaH)

YyauTens

Tapanesko ['annaa Pobeprosna

PacemoTpeno Ha 3acegauuy [IIL1

yaurelel MaTeMaTHEH B HHQOPMATHEH

Mpotokon ot 16.08.2019 Ne ]f

pyromomeTeas TTTLT w?"ﬂ!,’ﬁ 4~/ B.Il, CansuuKOBS



MyHHIHIATRHOE SopseTaoe 00menbpaIoBaTEIbHOE YUPEKIEHHE
¢CYPryTCKas TEXHOMOrHUYECKAN LIKOIAN

COTJIACOBAHO VTBEPHIEHO
Jam. aupextopa mo ¥YBP nparazom gapextopa MbBOY «CTIL»
j"fﬁéﬁ;t{ * /M.B. YepeuHcKan ot 17.08.2019 Ne CTLI-13-448/9

PABOYASA TTPOTI'PAMMA
110 FEOMETPHH
n1a yaammxcs 76, B knaccos
Ha 2019 2020 yuebHriil rog

(npsaokenne Ne 8 k ocHosxolt 06pazopaTENEHON NPOrpaMye OCHOBHOTD 00mera oOpazoBAHMA)

YouTens

Tapaneako [annna Pobeprosna

Pacemorpenn va sacenasum [TT1L'T

VUHTENei MATEMATHEN H HHDOPMaTHEH

Mporokon ot 16.08.2019 Ne | /

pyxonomrrens T ﬂii_lfi " B.J1 Canmsankona




MyHHIHIANEHOE FrodEeTHoE 00 ME0GPAIOBATENBHOS YIPCHACHHE
G YPIYTCKAR TEXHOMOTHYECKAS THEOTAS

COTTIACOBAHO VTBEPKIEHO

SAM. JHpexTopa no Y BP npukazon gupextopa MBOY «CTI»
Uit/ IMLB. Yeppnuckas oT 26.0%.2020 Ne CTIII-13-333/0
Ly p

&

PABCHAH TTPOT P AMMA
[0 MATCMATHKE
A yuammexeas 3 B Knacca
wa 2020/ 2021 yuedHs rog
(mpracaenne No 6 K ocHoBROH 06 ME00pA30ORATENBHOM IPOTPAMME OCHOBHOIO 0BIero

ofipazoBann)

Yyprens

Tapanenxo amina Pobeprosna

Paccuorpeno Ha sacenanns [TILT
VUHTCACH MATEMATHKH W HHPOPMATHEN

mpoTorion or 20.08.2020 Ne |
prrosoamrens [TTHT . 'EE&";'LE-‘_'}'_' Bl CankHnkona




MyruiHnansHoe GionxerHoe odmend palosaTensHOR YUPEKICHHE
¢CYpryTekas TEXHONMOTHYSLKAR KO

COTJIACOBAHO YTBEPAIEHC

3aM. AHpexTopa no Y BP npHKkasom aupektopa MBOY «CTTIx

:%f?g;?-{ M.B. Yepsinckas ot 26.08:2020 Mo CTIH-13-333/0

PABOUAA TIPOTPAMMA
nao anredpe
ana yaampxes 8 BB wiaccos
ra 2020/ 2021 yveduntii ron
(npunoskenre No7 & ocroBHOI o0meodpatosaTensHOH NpOrpaMsMe OCHOBHOrQ GDIIEro

00pazoBaAHHH)

YuuTeL

Tapanenxo T anuns PobepToBHA

Paccumorpeno Ha sacemanuni TTTLT
VaHTeReH MATEMATHENR H HHOPMaTHEH

npotoron oT 20.08.2020 Me 1
pyxosomresns [T M {B.IL Cansunkosa




Myuuuunaieroe GrooKeTHOE 00meodpaloRaTeNhHOe YUPeK/IeHHE
i-:E}']'JJ'_';.’Tﬂ.tEE.H TEEHOIOIHYeCRAd IR TAR

COrJMIACOBAHO YTBEPAIAEHO
3aM, IHpextopa no YBP nprkazoM aupekropa MBOY «CTII»
’ifi.-g‘;f';q" /M.B. Yepruuckan o1 26.08.2020 Ne CTIH-13-333/0
4

PABOYAS ITPOT'PAMMA
Mo MaTeMaTHke: anrehpa H HAYMANA AHATH3E, reoMeTpHa

A yaamuxea 10A knacea
wa 2020/ 2021 yqebHu# ron

(npuaoacere MNe 9 k ochosHol o6meofpasoBaTeNbHOM NporpaMMe cpeaHero odinero odpaloBaHHA)

YyrTens

Taparerko ['annna Pobeprosna

Pacemorpeno Ha zaceganns [ITT]

YUMTEASH MATEMATHEN B HHDOPMaTHEH

nporoxo ot 20,08 2020 Ne |

pykosomrens TTLT LA £~ | B.IL Cammuxosa




MyHruHnansHoe DioaxeTHoE oDINendpaloBaTENRHOE YIPERICHHE
GCVPTYTCKAS TEXHONOMHYECkas WKoIas

CONIACOBAHO YTBEPAJIEHO
3aM. aupekTopa no YBP npuiasom aupertopa MbOY «CTI»
fﬁ%éi{j( /M.B. Yepaunckas or 26.08.2020 Ne CTIII-13-333/0

PABOUAH ITPOIPAMMA
M0 FEOMETPHN
ans yuawpxes 8B kiaccos
Ha 2020/ 2021 yyelumii ron
(nprinoserune Ne 8 K ocHOBHOA 00e0DpazoBaTeNEHON NpoOrpaMyMe OCHOBHOMD O0IIETO

ODpasOBAHHA)

YupTen.

Tapanenko anuna Pofeprosna

PaccmoTpero Ha zacenadun [T
VHHTCICH MATCMATHEN B HRQODMATHRH
rpororon ot 20,08 2020 Ne 1

pysosoirens TITLT M / BIL CanbyKkona




MyHHIHTanEHDe DIyReTHOS 0DINEoDPAZ0RATENIEHOE VHPERTEHHE
«CyPTYTORAT TEXHOMOTHEECKan WIROTaY

COIACOBAHO YTBEPAKIEHO
3aM. JHpekTopa o YBP npuKazom qHpexTopa MBOY «CTIIE»
Adlisd  MB. Ueppincxas ot 26.08.2020 Na CTI11-13-333/0
¥y

o

PABOYAHA [TPOTPAMMA

N0 MATCMATHES: aNTedpa W HASANE AHATHSE, FCOMETPHA
i ysammxes 101 knacca
Ha 2020/ 2021 yucbhuwmii rox

(nprnosenie No 9 k ocxoBuoil obileodpazoBaTekHON nporpaMme CpeaHero ofmiero odpasosaris)

YupTenn

Tapanenxo ['anraa Pobeprosua

Paccmorpeno Ha sacegannn [TTLT

VOUTENCH MATEMATHKA H HHQOPMATHKH

nporoxon ot 20.08.2020 Nu |

pykosomarens [T { B, Canpunkoba




MynspnansHoe OrorxeTHOS olmeodpasoBaTe/IbHOS VIperRIeHHE
«CypryTerad TEXHOIOrHYCCKaR [WKOIay

COTTIACOBAHO YTREPKIEHO
3aM. THpexTOpa no ¥YBP nprkasom pipektopa MbOY «CUTIH»
f“/“f:,j;{ ™.B. Yeppunckas oT 27.08.2021 Ne CTIII-13-444/1

FABOHMAHA TIPOTPAMMA
no ajrebpe
s yqamexes 956, 9B knaccos
Ha 2021/ 2022 yuebuufi rog
(npunosenne No 7  ocrosrOl 061me00paIopaTe sHOl IporpasMMe 0CHOBHOIO 0GIere

ofpainBaHNA)

YYHTeh

Tapauenko ["aguna Pobeprosna

Paccmorpeno Ha 3acenarmn TTILT
VURTEACH MATEMATHEH H HHGOPMATHER
npotokoa ot 24 (82021 Ne |

pyvrosoaures [T ﬁ% 2 ! H.H. Domunbix




MynuunaasHoe SiokeTHOe o0eolpas0BATENBHOS YIpes 1eHHS
HC}'D[’}'TEHEH TEXHOIOTHYECRA HIROan

COTJIACOBAHO YTBEPAEHO
3amM. aWpexTopa no YBP npukazoM gupekTopa MBOY «CTI»
Hiddef  MLB. Yepermcxas o1 27.08.2021 Ne CTIII-13-444/1

ot

PABOYAA [TPOTPAMMA
o anrebpe B HavaTasM aHAIH3A
ana yuamuxcs 11A Knacea
wa 2021/ 2022 yuebuniid roa

(npunosenne No 9 k ocroruoil obmeofpasosaTenbHON nporpaMue cpeatero obuero obpaoBarH)

YUHTENE

Tapanenro ['anuna Pobeprossa

Paccamorpeno Ha saceaasmmn 1T

VUHTEACH MAaTEMaTHKN W RRDOpMaTHEH

npotokon or 24.08.2021 Na, 1

pyrosoaurens [T __ 2 r,-" { HI. DoMAHEX




Myuuimnanesoe SioTxeTnoe ofmeodpasoBaTeIbHOE YIpeRIeHHe
wCyPryTeRan TEXHOMOrHYECKaR IIKONAR

COIMIACOBAHO YTBEPKJEHO
3aM, AHpexTopa mo YBP npuxazoM aHpexTopa MBOY «CTIL»
W ,,;,-f /M.B. Uepsitickas o7 27.08.2021 Ne CTIIL-13-444/1

PABOYAHA [TPOI'PAMMA
mo anredpe H Havalan aHaTH3a
ana yaampxen 1117 knacea
Ha 2021/ 2022 yyefunf rog

{(mpuaoaenne Ne 9 x ocrossoit oBmeofpasopaTensHoil nporpamMe cpeatero odulero obpasoranna)

YyuTeln

Tapanenko [annna PoSeprosea

Pacemorpeno #a sacegandy ITIL

yuuTeneH MATEMATHEA H HHDOPMATHEH

npororod ot 24.08.2021 Ne |

pytosomrens [T _ o2vd { H.M, DoMpunx

is




MyrHiEmanuroe fiomEeTHOS 00 1HCODPAI0BATEIRHOS YUPSKIEHHE
«CypryToKas TEXHOIOTMYECKAS MKOTaN

COTMTACOBAHO YTBEPAJEHO
sam. aupekropa no YBP nprkazom aHpexropa MbOY «CTI:
A’i}‘iﬂ‘fi% /M.B, Ueprunckan oT 27.08.2021 Ne CTII-13-344/1

PABOYAA [TPOI PAMMA
10 TEOMETPHI
ana yuauinxes 9b, 98 mnaccon
Ha 2021/ 2022 yuebunii rog
(mprnokenne Ne 8 k ocHosHol o0meolpasopatensHoil nporpaMme ocHoBHOMO o0wWero

0OpaIoBaHm)

Yaurens

Tapauenko ['amuna Pobepronia

PaccMoTpeno ma saceaanss TTTL]
YYHTENEH MATEMATHEH H HHOOPMATHKH
nporokot ot 24.08.202]1 M 1

pyxosaarrens [ITL] "j‘-f_-:l—" fHH. doMBHbIx
""':_ul'




Mymrummansnoe Gropgetnoe obmeobpasoBaTLIEHOE YUpEKIEHHE
HC}'p]’j.’TEE&H TCXHOMOrHUCCEDLR KOs

COrliacoBAaHO YTBEPAJIEHO
JaM. THpeKTopa na ¥YBP nprKazoM aupextopa MbOY «CTI»
Al MB. Yepsnuckas o7 27.08.2021 Ne CTLI-13-444/1

PAROYAA TTPOTPAMMA

N0 TEOMETPHH
na yuawxed 11A, 111 knaccos
Ha 2021/ 2022 yuehumii roj

(mpsnosenne Mo O x ocHokHOM 0fimeodpazoBaTensHOM MPOTPaMME CpeaHero odiero obpasoratuA)

Yaurenas

Tapanenko I'annna PoGeprosya

PaccmoTpenn ua sacegasuy TITLIT

YUHTETEH MaTeMaTHER B HHpOPMaTHKA
nporexon or 24.08 2021 No |
pyroroaTens TTTL P ! H-H. domuamx




MyaHumnatEHoe Srog#eTHOR 00meofpaloRaTeLHOR YUPERIEHHE
«CyPIryTCRAR TEXHONOTHIECKAS TIKOTas

COrACOBAHO YTBEPAEIEHO
3aM. quperropa no YBP npHKazoM gapextopa MbBOY «CTIL:
{?:r;:f?i M.B. Uepennckas oT 27.08.2021 No CTIL-13-444/1
PABOYASA MTPOTPAMMA
o anredpe

A yqangexes 6 E gnace
ma 2021 2022 yyehHbR ron

(mprnosenne Mo 6 & ocHoBHOI oGmeoSpazosatenbHON NPOrpaMMe OCHOBHOID 0bLIEro

olpasosaHis)

Yuntens

Tapanenxo [Nanuua PodepToBHa

Pacemotpeno Ha zacenanmns [TTLT
VHHTENEH MATCMATHEH H HAQOPMATHKH
[IPOTOKON OT 24.1]5.202]&}

pyrosoauTens T LI { HH. PoMuHBx

b



MyHHIHTIATEHOE GIONMETHOR 00ME00pas0BATENEN0E YUPEHKICHHE
wC¥pryTeKas TEXHOIOTHYECKaA ITKOTAN

COTr'MTACOBAHO YTBEPAKEHO
3am. nupexropa no BEBP npukazoM gapexTopa MBOY «CTTH»
HOLP. [lpokonosry ot 27.08.2021 Ne CTII-13-444/1
PABOYAA [TPOI'PAMMA

Kypca BHEYPOYHOH NeATenLHOCTH

«DuHAHCOBAN TPAMOTHOCTE?
Hanpasnenue: obueutmeniexmydisHoe I

ang yuammxca 6 AE knaccos
na 2021/2022 yueGHbIH rom
(35 gacon)
(npunoKeHue K OCHOBHON ob1neodpazoBaTe/ibHOM IPOTPaMMe OCHOBHOTO ofmero
oDpasoBaHMA)

Tapanenko I'anuna PoGeprosua




MysmmnarsHoe B10mKeTHoe 00eo0paIoBATEIEHOE YIPERICHHE
wCYPIyTCRAR TEXHOMOTHYCCKAR KON

COIJTACOBAHO YTBEPAIEHO
Sam. oupexropa no BBBP npukazoM gapexropa MEOY «CTIL»
%L MO.P. MMpoxonosny ot 30.08.2022 Ne CTIII-13-599/2

PABOYAA ITPOTPAMMA
KYpca BHEYPO4HOI [AesSTeNbHOCTH

«DunancoBasi rpaMoTHOCTE>
Hanpaenenue: ofweunmeinexmyaibioe

pas yuanguxes 7 A, E xnaccos
Ha 2022/2023 yqebrblii roa
{35 uacog)
(MpuroKeHHe K OCHOBRHOI ofmeobpasosatenbHol MporpaMMe ocHoBHOrO obujero
OOPa30BAHH)

=

Taparenxo lanuna PodeprosHa




MyHHIHnaTEHoe SI0mReTHOE 00IeoiPasoRaTENLHOE YUPCHICHHE
aCypryTeEas TEXHOIOTHYECKaR ITKOIan

COI'JIACOBAHO YTBEPXKIEHOQ
3am, aupexropa no BBBP nprkazoM aupextopa MBOY «CTIL»
HOLP. Tporonosrg ot 16.08.2023 Ne CTII-13-633/3

PABOYAA TTPOT'PAMMA
KY[PCa BHEYPOUHOH NeATeNLHOCTH

«DUHAHCOBAN IPAMOTHOCTEY
Hanpaenenue. obujetnmenIexmyanshoe

Ang yuammxes & A, E wiaccos
Ha 2022/2023 yuebHsIH TO0
{34 waca)
(npuno#eHHe K ocHOBHOI ofmeodpazosaTentHoll MporpaMme OCHOBHOTO ofmiero

obpa3oBannsa)

Tapanenko ["aniHa PobeprosHa




MynunHnansioe Giomiernoe 0611eo0pazoBaTeNbHOE YIPeKACHHE
«CypryTexkas TEXHONIOIHYECKad mKoIa»

COI'NTACOBAHO YTBEPXKJEHO

3aM. AHpexTopa no YBP npuxazom gupexropa MBOY «CTHI»
A.3. Aszusosa ot 2608 2038 No CHY/- 13- 6335

PABOYAA [TPOI'PAMMA
110 I'€OMETPHH
. U yammxes 7-9 xnaccos
(npunoenne Ne 7 k ocHOBHON 0011e06pa3oBaTe/IbHON NPOrpaMMe OCHOBHOIO 00ILET0

o0pasosarus)

Astop(bt):
Jly6uuuna T.B., lepacumona A.P., @omunsx H.H.

[legarory, peaiu3yiONiHe rnporpaMmy:

UlyGuna E.H., linmensenco T.B., Oyoununa T.B., Yepsuncxkuit O.I, Jlyma E.A.,
epacumosa A.P. Ilaraciox E.B., ®omuarix H.H.

PaceMOTpeHo Ha 3acelaHuu
METOIHYECKOND coBeTa
ripotokon ot 07.04.2023 Ne 3



-
Выделение


MyHAIHNAIEHOE SIODKETHOE O0IIE00pa3oBaTS/IBHOE YUpEkACHHE
«Cypryrckas TeXHOIOTHIeCKAd MIKOAa»

COI'JTACOBAHO YTBEPXKJIEHO
3aM. aupexrTopa no YBP npuxasom gupextopa MBOY «CTHI»
A.3. Asusosa or #.00 1043 Ne CBY)-13-635

PABOYAS ITPOI'PAMMA
no amredpe
8 yqamuxces 7-9 Kaaccos
(mproxense Ne 7 k ocroBHOI 0BmeobpasoBaTebHON MporpaMMe OCHOBHOro obIero

obpazosass)

ABTOP(BI):
Jy6unuua T.B., Fepacumosa A.P., @omunsx H.H.

[Tenarory, peasusyionine mporpaMmy:

Liy6una E.H., Jureunenxo T.B., Ay6ununa T.B., Yeppunckuii O.I', [lyma E.A.,

—I‘epacmtona A.P., IManaciox E.B,, ®omuaex H.H.

PaccmoTpcHO Ha 3acCe/laHUA
METOAHHECKOIO COBETA
nporoxon or 07.04.2023 Ne3



-
Выделение


MyHuLHnaaEHoe 610/KeTHOE 006meobpa3opaTe/IsbHOe YUpeK/IeHHe
«CypryTekas TEXHONOTHYESCKAd KOy

COIr'JIACOBAHO YTBEPAJIEHO

3aM. aupektopa no YBP npukazom aupexropa MbOY «CTI»
A.3. AsnsoBa or F60P L0438  za CFU-1 4431

PABOYAS ITPOTPAMMA
M0 TEOpPHH BCPOATHOCTH [UIA
yqanmxcs 7-9 xnaccos
(nprroxerue Ne 7 K ocHOBHOI ob11eo0pasoBaTebHON NporpaMme 0CHOBHOIO 0bIero

ofpazoBanus)

Astop(m):
I'epacumosa A.P,, ®ovuaex H.H.

[Neaaroru, peanusyiomue NporpaMMy:

Ily6una E.H., Qurenrncuxo T.B., Jyoununa T.B., Uepsuncknii O.I', lyma E.A.,
[epacusosa A.P., [Tanaciox E.B., ®omuusix H.H.

PaccMoTpeHo Ha 3acelaniy
METO/IHYECKOr0 COBCTa
nporokon or 07.04.2023 Ne 3



-
Выделение


Mysnunnanenoes blomReTHO obeobpasoRaTEIRHOE VPR TEHHE
@CYpryTeEas TEXHOJOTHIECKaR IIKOIa%

COTJIACOBAHO YTBEPAJEHO
Jan. aupexTopa no BBBP npukasoM arpexropa MBOY «CTIHL»

%,_ MO.P. Mpoxononmny ot 27.08.2020 Ne CTINI-13-333/0

PABOYAMA [MPOT'PAMMA
KYPCa BHEYPOUHOR [eATe/IbHOCTH

wDuHAHCOBAS IPAMOTHOCTEY
Hanpasnenue: obiyeunmernexmyansioe "=

mna yaammxcs 5 ALE xknaccos
ma 2020/2021 yyebusiii roa
(35 gwacon)
(IpHIoKeHHEe K OCHOBHOH 061e0fpa3oBaTenbHOH NporpaMme OCHOBHOTO 00IIEro
obpazoBaHHA)

Tapanesko ['anuna Podeprosaa




IHOACHUTEJBHASA 3AIIMCKA

Jannas pabodasi mporpamma 1o anredpe u Havaimam aHanm3a a1 11 kmacca (mporiibHBIA YPOBEHB)
peam3yeTcs Ha OCHOBE CIEAYIONINX JOKYMEHTOB:

1. ®epepanbHblii KOMIIOHEHT TOCYAAPCTBEHHOTO CTAaHAApPTa CpeaHero (IOJIHOro) odmiero oopa3zoBaHus
Ha 0a30BOM ypOBHE

2. IIpumepHas mporpamma cpeaHero (IoJHOro) o0Imero oopa3oBaHus MO0 MaTeMaTHKEe Ha MPOGUILHOM
YpOBHE, peKOMeHI0BaHHAasE MuHHUCTEPCTBOM 00pa3zoBanus u Hayku P® / COOpHUK HOpPMATHBHBIX
nokymeHToB. Maremaruka / coct. D.J1. Hduenpos, A.I'. ApkanpeB. — 2-¢ u3d. cTepeoTurr. — M.:
Hpoda, 2008

3. ABropckas nporpamma: [Iporpammel. Marematuka. 5 — 6 kimacesl. Anredpa 7 — 9 xinaccel. Anrebpa u
Hayaja maremarmdeckoro aHammsa. 10 — 11 kmaccel (mpoduibHbli ypoBeHb) / aBT.- coct. M.N.
3ybOapesa, A.I'. MopakoBud. — 2-¢ u31., UcIp. U jgon. — M.: Muemo3una, 2009. — 63 c.

Jannas mporpamma paccumTaHa Ha 175 ydeOHbIX yacoB. B ydyeOHOM ImiaHe uisi HW3Yy4CHHS
MaTeMaTHUKH OTBOAMTCS / 4acOB B HEJEIIO, U3 KOTOPBIX MPEIyCMOTPEHO S YacOB B HEIENIO0 HAa M3y4YCHUE
Kypca aireOpsl M Hadajl MaTeMaTHYECKOro aHajlu3a M 2 4Yaca Ha u3ydeHue reoMertpuu. [ oOydeHus
anreOpe W HavajgaM MareMaThyeckoro aHanmmsa B 11 kiacce BbIOpanHa cojepikarenbHas juHus A.l.
MopakoBuya. JlaHHOE KOJTMYECTBO YaCOB COOTBETCTBYET BTOPOMY BapUAHTY aBTOPCKOM MPOrPaMMBbI.

3adauu cpedHez20 o6wjezo 06pa3o8aHus:

3agauamMu cpeqHero o0Iero o0pa3oBaHMs SBISIFOTCA Pa3BUTHE WHTEpEca K MO3HAHUIO M TBOPUECKUX
criocoOHocTel oOyuaronierocsi, (OPMHPOBAHUE HABBIKOB CaMOCTOSITEIbHOM Y4eOHOW MAEATeNbHOCTH Ha
ocHoBe nud¢epenmanuy odydeHus. B mononHeHne Kk 00s3aTeNbHBIM MpEeIMETaM BBOJSATCS MPEAMETHI 1O
BbIOOpY caMMX 00yYaroIuXcs B LENAX peaau3alii HHTEPECOB, CIOCOOHOCTEN M BO3ZMOKHOCTEH JIMUHOCTH.

Lleaw Kypca:

CrocoOcTBOBaTh (HOPMHUPOBAHHIO MATEMATHUECKON KYJIBTYPHI, ()OPMHUPOBAHHIO WHTEIICKTYaJIbHO-
IPaMOTHOM JTMYHOCTH, CIOCOOHON CaMOCTOSITENILHO MOy4aTh 3HAHUS, OCMBICIICHHO BBIOMpATh MPO(deccuto u
CHCIMAILHOCTh B COOTBETCTBHHM C 3asBJICHHBIM TpoduiaeM o00pa3oBaHUS B YCIOBHSIX MOJICPHHU3AINH
cucteMbl oopazoBanus PD.

Wzyuenne maremaTnkd B 11 kiacce Ha MpOQHMIBHOM YpOBHE HANpaBICHO Ha JOCTIIKEHHE CIIEAYIOIINX
ueneil.

o (QopmupoBaHue mnpeacTaBieHUNH 00 UAESIX W METoJaX MaTeMaTHKHU; O MaTeMaTHKe Kak
YHUBEPCAIBHOM S3bIKE HAyKH, CPEACTBE MOJIEIUPOBAHUS SABJICHUN U IIPOLIECCOB;

o OBJIAJICHHE YCTHBIM W IHCBMEHHBIM MAaTEMAaTHYE€CKUM S3BIKOM, MAaT€MATHYECKUMHU 3HAHMSIMHU U
YMEHUSMH, HEOOXOAMMBIMU JJISi M3Y4YEHUs IIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCLHUIUIMH, JUIS
MIPOJOJIKEHHSI 00pa30BaHusl U OCBOEHUS M30paHHOW CIIEUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

e Ppa3BUTHE  JIOTUYECKOTO  MBILIJICHUSA,  AJITOPUTMHYECKOW  KYJIBTYpPbI,  IPOCTPAHCTBEHHOIO
BOOOpa)keHUsl, pa3BUTHE MAaTEMaTHUECKOrO MBIIIJICHUS] U MHTYULIUH, TBOPUYECKUX CIIOCOOHOCTEN Ha
YPOBHE, HEOOXOIUMOM Il MPOAOJDKEHHS 0Opa3oBaHUS U JJIsI CAMOCTOSITEIIBHOM JEATENbHOCTH B
o0yacTy MaTEMaTHKU U €€ IPUIIOKEHUH B OyayIiei npodeccruoHalbHOM e TeNbHOCTH;

e BOCIIMTaHUE CPEACTBAMU MATEMaTUKU KYJbTYPbl JMYHOCTH: 3HAKOMCTBO C HCTOPUEH pa3BUTHUSA
MAaTE€MaTHKH, OHBOJIIOLMEH MAaTeMaTH4eCKUX UACH, NOHMMAaHUE 3HAYMMOCTH MAaTEMaTUKH IS
00I1IeCTBEHHOT'0 Mporpecca.

B xozme wu3ydyeHHMa Kypca MAaTeMAaTHKM YydallMecs [TOJDKHBI OBJAJNETh CICAYIOIUUMU KAIOUEGbIMU
KoMnemeHuyuamu:

o [Ilo3naBatenbHasi (1O3HABaTh OKPYXAIOIIMH MHUpP C MOMOIIBIO HAOIIOAEHUS, U3MEPEHHUs, OIbITa,
MOJIETTUPOBAHUS; CPABHUBATH, COMIOCTABIIATh, KIacCU(PUIIMPOBATh, PAaH)KUPOBATH OOBEKTHI IO OTHOMY
WIA HECKOJBbKHUM MPEUIOKEHHBIM OCHOBAaHUSAM, KPHUTEPHsIM; TBOPYECKM pellaTh YdeOHble U
MpPaKTUYECKHE 3aJaud: yMETh MOTHBHMPOBAaHHO OTKa3bIBaThCs OT 00paslia, WCKaTh OPUTMHAIIbHBIE
pelieHns)

e WndpopMaUMOHHO-KOMMYHMKATHBHAsA (YyMEHHUE BCTYyNaTh B pPEUeBOE OOIIEHHE, y4acTBOBaTh B
Jyanore, MOHUMAaTh TOUKY 3pEHHUs coOeceHUKa, MPU3HaBaTh MPABO Ha MHOE MHEHME; COCTaBJICHUE
IUIaHA, TE3UCOB, KOHCIEKTAa; IMpPHUBEICHHE NPUMEPOB, MNOAO0p apryMeHTOB, (OpMyIHpOBaHUE
BBIBOJIOB; OTPa)KEHNE B YCTHOM WJIM MUCbMEHHON (OpME pe3ynbTaToOB CBOCH JESATEIbHOCTH)



PediexcuBHas (caMoOCTOATENbHAs OpraHu3anus Y4eOHOW [esTeNbHOCTH; BIAJCHHUE HaBBIKAMU
KOHTpOJISI U OLIEHKHU CBOEU NEATEIBbHOCTH, IIOUCK U YCTPAaHEHUE IPUYMH BO3HUKIIUX TPYIHOCTEH;
OLICHUBaHHE CBOMX Y4eOHBIX JOCTH)KEHWH; BIIQJICHUE YMEHHUSMU COBMECTHOW JI€ATEIIbHOCTH:
COIIACOBAHUE U KOOPAMHAIUS AEATEIbHOCTH C IPYTUMH €€ YYaCTHUKAMHU )

O6weyuyeb6HbIe yMEHUS, HABbIKU U CNOCOObI dessime/ibHOCmu

B xone u3ydenus: MaTeMaTHKU B MPO(UIBHOM Kypce CTapIIei IIKOJIBI yYalluecs MpOoJ0JIKAIOT OBJIAJCHUE
pa3sHOOOpa3HBIMU CIIOCOOAMU 1€ATEILHOCTH, IPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

MIPOBE/ICHUS JIOKA3aTEIbHBIX PACCYXKACHUH, JOTMYECKOTO0 OOOCHOBAHHUS BBIBOJIOB, HCIOJIB30BAHUS
pPa3IMYHBIX S3BIKOB MAaTEMAaTHKU JUIsl  WUIIOCTpPALMM, MHTEPIPETALMH, apryMEHTalUH U
JI0Ka3aTelIbCTBA;

pelleHns IIUPOKOIo Kjacca 3aJad M3 pasiMyYHbIX pas3feiioB Kypca, IOMCKOBOW M TBOPYECKOU
JEeATEIbHOCTH IPU PEILICHNUH 3aa4 ITOBBIIICHHON CJI0KHOCTU U HETUIIOBBIX 3a/1a4;

IUIAHUPOBAaHUSI W OCYIIECTBJICHHS  QITOPUTMUYECKOW  JNEATEIbHOCTU:  BBIIOJIHEHHS U
CaMOCTOATEJIBHOIO  COCTaBJICHHUSI ~ QITOPUTMHUYECKUX  INPEANUCAaHUM W HMHCTPYKUMM  Ha
MaTeMaTHYECKOM MaTepHajie; UCIOIb30BaHUS U CAMOCTOATEIBHOTO COCTaBIeHUs (POPMyYJI HA OCHOBE
0000IIIEHUS YACTHBIX CIIy4aeB U PE3yJIbTATOB SKCIIEPUMEHTA; BBIIIOJHEHHUS PACU€TOB MPAKTUYECKOTO
XapakTepa;

IIOCTPOCHHUST M MCCIENOBAaHUSA MAaTEMaTUYECKUX MOJEIEH Ul ONHUCAHMS U PELICHUs IPUKIAIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX NUCLUIUINH U PealbHON XU3HU; IPOBEPKU U OLIEHKH PE3YJIbTaTOB CBOEH
paboThI, COOTHECEHUS UX C TOCTABJICHHOW 3aaueil, C IMYHBIM KU3HEHHBIM OTIBITOM;
CaMOCTOSITENIbHOW pabOThl C UCTOYHMKAMU MH(OpMaIuM, aHaau3a, o0OOIIEHUs U cHUCTeMaTH3aluu
MOJIyY€HHOUM MH(OpMaLMK, UHTETPUPOBAHUS €€ B JIMUHBII OIBIT;

BO3MO>XHOCTH I'€OMETPUYECKOIO SI3bIKA KaK CPEJCTBA OIMCAHMS CBOMCTB pEallbHBIX MPEIMETOB U UX
B3aMMHOTI'O PACIOJIOKECHMUS.

Tpe6osaHus k ypogHIo mamemMamu4eckoii no0020mosKu
B pe3ynbrare u3yueHus MaTeMaTuKU Ha NpO(UILHOM YPOBHE B CTapIIEl HIKOJIE YUEHUK JOJKEH

3HATh:

3HAYCHHNE MaTEMaTHIEeCKOMN HAYKU IJId pEHICHUA 3aaa4, BOSHUKAIOIIUX B TCOPUHN U IIPAKTHUKE, HIUPOTY

Y OTPaHWYEHHOCTh IPUMEHEHHS MaTEMAaTHYECKUX METO/IOB K aHAIN3Y U UCCIIEIOBAHHIO MPOIIECCOB U

SIBJIGHUI B IPUPOJIE U OOILECTBE;

3HAUYEHHE TPAKTHKA M BOIPOCOB, BO3HMKAIOMIMX B CaMOM MaTeMaTtuke, Uil (OpMHUpPOBAaHUS U

PasBUTHUA MaTeMaTHYeCKOHN HAYKH;

WU PpACIIMPEHUs YHCIOBBIX MHOXKECTB KaK CI0c00a MOCTPOEHHMs HOBOI'O MaTeMaTHYecKOro

arrmapara JJid peuICHUA MPAaKTUUCCKUX 3a/la4 U BHYTPCHHUX 3a/la4 MAaTECMAaTUKU

3Ha4YeHUEe UJeW, METOJ0B U pe3yJabTaTOB anreOpbl U MaTEeMAaTUYECKOTO aHalu3a [yl MOCTPOEHUS

MOJIeNIeH pealIbHBIX TPOILIECCOB M CUTYAIIUH;

BO3MOKHOCTH I'€OMETPHUECKOTO S3bIKa KaK CPEeJICTBA ONMUCAHUS CBOMCTB peasIbHBIX MPEIMETOB M UX

B3aMMHOTO PACIIOJIOKEHHS,

YHUBEPCAJIbHBII XapakTep 3aKOHOB JIOTMKM MaTeMaTHMYeCKHX PpacCyXICHHH, X MPUMEHUMOCTb B

Pa3MYHBIX 00TACTAX YETIOBEYECKON IEATEIIEHOCTH;

pasnuure TpeOOBaHMM, MNpeabsABIsIEeMbIX K JOKa3aTeIbCTBAM B MaTeMaTHKe, €CTECTBEHHBIX,

COMAJIBHO-OKOHOMHWYCCKUX U TYMAHHUTAPHLIX HaAYKax, Ha IIPAKTHUKE,

pOJb AaKCMOMAaTHKM B MaTeMaTUKe; BO3MOYKHOCTh IIOCTPOCHMS MAaTeMaTHYECKUX TEOpuil Ha

aKCHOMaTUYECKOI OCHOBE; 3HAUEHNE aKCHOMATHUKH JIJIsl IPYruX 00JacTel 3HaHUSI U JUI IPaKTHKH;

BEPOSTHOCTHBIX XapaKTep pa3IHMUHBIX MPOLECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIEro MHUpa.
Yucso8vle u 6yK8eHHble 8bIPAMHCEHUS

YmMmeTh:

BBITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie HeﬁCTBHﬂ, couc€Ttad YCTHBIC W INHNCBMCHHBIC HPUEMBI, INPUMCHCHHC
BBIYMCIIUTCIBHBIX YCTPOﬁCTB; HaxXOJUuTh 3HAYCHUSA KOPHA HaTypaJleoﬁ CTCIICHHU, CTCIICHU C
pallMOHAJIBHBIM ITOKA3aTEJICM, norapmbMa, HCIIOJIB3YA IIpH H606XOJIHMOCTH BBIYHMCIINTCIIBHBIC
YCTpOﬁCTBa; IIOJIb30BATHCs OLICHKOI>'I 151 HpI/IKPII[KOﬁ IIpH MMPAKTUYCCKUX paCyYCTaX;

IMPUMCEHATH IIOHATUSA, CBA3AHHBIC C ACTIMMOCTBIO LHEIBIX YUCEII, IIPHU PCIICHUN MAaTCEMAaTHYCCKHUX 3a/1a4;
HaxXOJUTb KOPHU MHOT'OYJICHOB C OHHOﬁ HCpCMeHHOﬁ, pacKiiablBaTb MHOT'OYJICHBI HA MHOYKHUTCIIN,



e BBIIOJIHATH JICHCTBUS C KOMIUJIEKCHBIMHU YHCJIAMM, M10JIb30BAThCSI TEOMETPUUYECKON MHTEpIpeTalueil
KOMIUIEKCHBIX 4YHCEJl, B IPOCTEHIINX CIy4asxX HaXOAWTh KOMIUIEKCHBIE KOPHH YPaBHEHUH C
JeCTBUTENEHBIMU KO3 (DUITMCHTAMU;

o IPOBOAUTH MpPeoOpa30OBaHUsI UHUCIOBBIX M OYKBEHHBIX BBIPQXEHUH, BKIIOYAIOIUX CTENEHH,
panukaibl, JorapumMbl ¥ TPUTOHOMETPUYECKUE PYHKITUH.

Hcnonb3oBaTh NpuoOpeTeHHbIe 3HAHUS M YMEHHUSI B NMPAKTHYECKOW JeSITeJIbHOCTH M MOBCEIHEBHOM
JKM3HM 115

o IPAKTHYECKHX pacueToB Mo (opmynam, BKIOYas (OPMYINbI, COAEpXKAllUe CTENEHH, PaaUuKalbl,
norapumMbl U TPUTOHOMETPHUUYECKHE (QYHKLIUH, TPU HEOOXOIMMOCTH HCIIONb3YS CIpPAaBOYHBIC
MaTEepHasbl U IPOCTEUIINE BEIYUCIUTEIbHBIE YCTPOUCTBA.

PyHKYuu u 2paguxu
YMmern:

o ONpenessITh 3HaueHHe (YHKIMM [0 3HAYCHHWIO apryMEHTa IMPU pPa3IUYHBIX CIOCO0ax 3aJaHus
byHKIMH;

¢ CTPOHTH IpadMKu U3YUCHHBIX (YHKIUH, BBITOIHATH PeoOpa3oBaHus rpauKoB;

 ONMCHIBATh IO IrpaduKy U MO GopMyJie IOBEJEHNUE U CBOIICTBA (YHKLIUH;

o pemarb ypaBHEHHUS, CHUCTEMbl YpPaBHEHUH, HEPAaBEHCTBA, MCIIOJB3Ysl CBOMCTBAa (DYHKIMH M UX
rpaduyecKue npeacTaBIeHusl.

Hcnonb3oBath npuodpeTeHHbIe 3HAHNUS W YMEHUS] B NMPAKTHYECKOH /JeATEJbLHOCTH M NMOBCEIHEBHOM
JKM3HH 115

o OIMCAHUS M MCCIEAOBAHUSA C IOMOIIBI0 (PYHKUMH peabHbIX 3aBUCHUMOCTEH, NMpEACTaBICHUS HUX

rpaduuecKy; HHTEpIPETaLUHU Ipa(UKOB peanbHbIX IPOLECCOB.
Hauaina mamemamu4eckozo aHaau3a
Ymers:

¢ HaxoJIUTh CyMMYy OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOI POrpeccuy;

o BBIUMCIIATH NPOM3BOJHBIE M IEPBOOOPA3HbIE 3JIEMEHTApHBIX (DYHKIUI, NpUMEHss NpaBuiia
BBIUYHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIOJIb3YsI CIIPABOYHbIE MaTEpHaIbI;

e« HCCIIE0BATh (DYHKIUHU U CTPOUTH UX IPa(UKH ¢ IOMOLIbIO IPOU3BOIHOM,;

+ pemarp 33aJauu C IPUMEHEHHEM YPaBHEHUS KacaTelbHOH K rpaduky QyHKINM;

 pelaTh 33Ja4d Ha HaXOXKJCHHE HauOOJIbIIEr0 M HaMMEHBIIEro 3HaYeHUs! (PYHKIIUU Ha OTPE3KE;

e BBIYHCIATH IUIOIIAb KPUBOJIMHEWHOMN TPANECLVH.

Hcnonb3oBaTh NpuoOpeTeHHBbIC 3HAHUSA W YMEHHUSI B NMPAKTHYECKOH JEATEJHLHOCTH M NMOBCEJHCBHOM
KU3HM TS

+ PELICHHs FeOMETPUYECKUX, PU3MUECKUX, IKOHOMUUYECKHX U APYIMX MPUKIAIHBIX 337a4, B TOM YUCIIe
3ajlad Ha HauOoNbIlIMe M HAMMEHbIIME 3HAUYEHHUS C NPHUMEHEHUEM amrmapaTa MaTeMaTH4eCKOIro
aHaJIn3a.

YpasHeHus u HepagseHcmea
Ymersn:

o pemath palUoHaJbHBIE, IOKa3aTelbHble W JorapuMuueckue ypaBHEHUS U HEpPABEHCTBA,
UpPpalMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;

o JIOKa3bIBaTh HECIIO’KHbIE HEPABEHCTBA;

¢ pemaTh TEKCTOBBIE 3aJa4M C MOMOIIBI0 COCTaBJICHHS YPABHEHWM, U HEPAaBEHCTB, UHTEPIPETHPYS
pe3yJIbTaT C Y4ETOM OIPaHUYEHUH YCIIOBUS 3aJauH;

« H300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHHMH W HEPAaBEHCTB C JABYMs
MIEPEMEHHBIMHU U UX CHCTEM.

« HAXOAWUTH MPHUOIMKEHHBIC PEIICHHs YpaBHEHUH U UX CHCTEM, UCIIOJb3ys I'padUuecKuil METO;

o pemiaTh ypaBHEHMs, HEpPABEHCTBA M CHCTEMbl C NpPHUMEHEHHUEM TIpadUyecKux MpeCTaBlICHUH,
CBOUCTB (PYHKIUH, TPOU3BOIHOM.

Hcnoab3oBarh NpruoOpeTeHHbIC 3HAHUA M YMEHHMSI B NPAKTHYECKON 1esiTeJIbHOCTH U NOBCEAHEBHOM
JKM3HH 1JI5
o+ TIOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUIINX MaTeMaTHUYECKUX MOJIEIEH.
JsemeHmbl KOMOGUHAMOPUKU, CMAmMucmuKu U meopuu eeposimHocmeti
Ymersn:

o pewmarb OpocTelinre KOMOMHATOPHBIE 33Ja4d METOZOM Iepebopa, a TaKkKe C  HCIOJb30BaHHEM
u3BeCTHBIX (opmyi, TpeyronbHuka [lackans; BeuucisaTh Koddduuuentsl Ounoma HproToHa Mo
¢dbopmyIe u ¢ uCHoab30BaHUEM TpeyroibHuka [lackans;
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e BBIYHCJIIATH, B HpOCTCﬁIHHX clIydadax, BCPOATHOCTH CO6BITI/II71 Ha OCHOBC I10ACYECTA YHCJIa UCXOOA0B.
Hcnoab3oBaTh NpuoOpeTeHHbIe 3HAHUS M YMEHHUSI B NMPAKTHYECKOH eATeJbHOCTH U NMOBCEIHEBHOM
JKM3HHU JJI51

¢ aHaJM3a pealbHbIX YHCJIOBBIX JAHHBIX, MPEACTABIECHHBIX B BUAE AMATrpaMM, rpa@uKOB; UIsl aHaIu3a

WH(OPMAILIUY CTATHCTUYECKOTO XapaKTepa.

Ocobennocmu opzanu3zayuu y4eoH020 npoyecca no mamemamuke: KJIaCCHO-ypoyHasi CHCTEMA.
OcHoBHBIE (HOPMBI OpraHu3aly yueOHOro mporecca — GpoHTalIbHAs, TPYNIOBasi, UHANBHyaTbHAS.

B nmanHOM Kypce e6edywgumu memooamu oOyueHus npeomemy AeaAAWOMcA: OOBICHUTEIHLHO-
WJUIFOCTPATUBHBIM M PENPONYKTHBHBIM, XOTS UCIOJB3YyEeTCS M 4YaCTHUYHO-NIOMCKOBBIM. Ha ypokax
UCIIOJIb3YIOTCS 2J1eMEHMbl C1e0YIOUAUX MEXHO102Uil: TUYHOCTHO OPUEHTHPOBAHHOE 00yueHune, 00ydyeHue ¢
IIPUMEHEHHUEM KOMIIETEHTHOCTHO-OPUEHTUPOBaHHbIX 3aaanuil, MKT.

PopmMbl KOHMpOAA

Dopmobl RPOMENHCYMOYNOU U UMO206801 ammecmayuu: 1IpoMexyTouHast aTTecTalus MPOBOAUTCS B popme
MaTeMaTHYECKUX TUKTAaHTOB, KOHTPOJBHBIX U CAMOCTOSITEIbHBIX PA0OT.

mekywuﬁ: CaMOCTOATECIIbHAA pa60Ta, IMPpOBCPpOYHAA pa60Ta, MaTeMaTUYEeCKUHN JUKTaHT, TECT, OIIPOC,
memamuyeckull. 3a4CT, KOHTPOJIbHAaA pa60Ta.

Koumpo.b ypoeHs 3HaHuli

CucreMa KOHTPOJHMPYIOIIUX MAaTepUaoB, IO3BOJISIOIIMX OICHUTH YpPOBEHb M KadecTBo 3YH
oOyJaromuxcsi Ha BXOJHOM, TEKYIIEM U UTOTOBOM JTalax M3y4yeHHs MpeAMeTa BKIIOUYaeT B ce0si COOpHUKH
TECTOBBIX M TEKCTOBBIX 3aJaHHIA
ona 11 knacca:

1. Anrebpa u Hauvana ananmm3a. 11 kmacc. KontponbpHbIe paboThl st 00mieoOpa3zoBaTeIbHBIX
yupexaeHuil (mpodunbhelil yposens) / B.. ['mu30ypr; nox pen. A.I'. Mopakosuya. — 3-e u31., cTep.

— M.: Muemo3suna, 2013. — 61 c.

2. Marematuka: ainredpa 1 Hauyajga MaTeMaTUYECKOro aHanu3a. 11 kiacc: caMocTosiTenbHbIe paboThI Ui
ydgammxcsi 00meoopa3oBar. opranm3anuii (0a30Beiid U yriayonéausid ypoau) / JILA. Anekcanaposa;

oz pen. A.I'. Mopakosuua. — 2-¢ u3., crep. — M.: Muemo3suna, 2015, — 134 c.

3. Aunrebpa m Havanma aHammza. 10 — 11 kim.: Temarndeckue TeCThl M 3a4eThl Al 00MIE00pa3oBar.

yupexaenuit / JI.O. Jlenumena, T.A Kopemkosa; nox pen. A.I. MopakoBuya. — 2-e u31., HCIP. U

nomn. — M.: Muemosuna, 2005. — 102 c.

Humezpayus npogheccuoHa1bHOIl OpueHmayuu y4aujuxcsi

WuTerpamus npodeccHOHANBHON OpPHEHTAllMK YYallluXcsl peanusyercss Ha ocHoBaHuU «KoHuenuu
pa3BUTHS CUCTEMBI NMPO(ecCHOHATbHON OpUeHTAaMU XaHTbI-MaHCHICKOrO0 aBTOHOMHOTO OoKpyra — FOrpbi»,
YTBEPKACHHON MpuKa3oM JlemapraMeHTa 00pa30BaHUsS W MOJIOJAEKHON MOJUTHKA aBTOHOMHOTO OKpyra 28
mapta 2013r. Ne 150.

[TpodeccuonanpbHoe caMOOIpeEeHHE CTapLIEKIACCHUKOB — 3TO MPOIECC CaMOCTOSITENILHOTO
MOWCKAa W OCO3HAHUE YYalIUMHCS [EHHOCTEM U CMBICIIOB BBINOJHIEMON WMH JIEATEIbHOCTH,
COMPOBOXK/TAIOIINICS BBHIOOPOM HANPABJICHHUS TOCICHIIKOJILHOTO 00pa3oBaHMs KaK OCHOBBI OyayIei
npoeccCHOHABHON NESATENbHOCTH, OIIEHKAa COOCTBEHHBIX MEPCHEKTUB OOy4eHUs M pabOThl B BHIOPAHHOM
HaIpaBJIEHUU HA OCHOBE CaMOpeaIM3alluy B 3TON 00JIacTH.

B kauecTBe megarornyeckux ycloBUHM yCIENTHON peannu3aluy EHHOCTHOTO MOTEHIalla MaTeMaTUKU
Ha dTane Npo(ecCHOHaATEHOTO CaMOOTPE/IEICHUS CTAPIICKIACCHUKOB BBICTYIIAIOT:

— BBEIEGHHE B KOHTEKCT COJCpXaHUS  ydeOHOro Marepuajia HCTOPUYECKUX  CBEICHHI,

WUTIOCTPUPYIOMIMX MPUMEPhl HAYYHBIX OTKPBITUN, UACH Ha CTHIKE MAaTEeMAaTUKH M JPYrUX oOiacTteit

3HAHHIA,

— pelIeHHEe CTapIIeKIaCCHUKAMH 3a/1ad, PACKPBIBAIOIIMX CBA3b MaTeMaTHKH W  ONpeaeeHHOM
npodeccuu;

— WCMOJIb30BaHUE pa3IM4YHbIX (OpM BHEYUYECOHOH OOpa3oBaTeIbHONH pabOThl C y4YaIIUMHUCS IO
MaTeMaTHKE;

—  ONTUMM3AIM MEKIIPEIMETHBIX CBS3€H B Mpolecce 00yyeHusl.

Jlnist pemieHust 3THX 3a/a4 B Kypce MaTeMaTHKH KaXJ0ro roja oOy4deHHs OTBOJIMTCS JBa ypoka (B
o0beme 80 MHUHYT), MOCBSIICHHBIX MHTETPAallMd MaTEeMaTHKU C IpYyruMH oOnactsaMmu Hayk. WHbopmanus
pacnpezielieHa paBHOMEPHO II0 COOTBETCTBYIOIIMM Temam, 1o 10 muHyT B kaxaoi (60 MHUHYT B Kypce
anreOpsl 1 Havan aHanu3a U 20 MUHYT B Kypce reomerpun it 10 kinacca u 50 MUHYT B Kypce anredpsl u
Hayayn a”Hanu3a u 30 MUHYT B Kypce reomeTtpun 1iis 11 kiacca).
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Yue6H0o - memamuyecKuii nJ1aH

B Ttom unciae
Ne KonnuyecTBo yacoB
o/ Tema KoHTpoabHBIE Pa00THI
10 ki | 11 ka 10 ka | 11 ka
Auare0pa M Hayajaa MaTeMaTHYeCKOro aHAIu3a
1 | YucnoBsle 1 OYKBEHHBIE BEIPAKEHHS 28 45 2 2
2 | Tpuronomerpus 34 - 2
3 | ®yHknun 34 15 1 3
4 | Hayana mateMaTH4YeCcKOTo aHAIIM3a 35 15 2 1
5 | YpaBHeHHs 1 HEPaBEHCTBA 12 58 1 2
6 DJeMeHTEHI K0M6I/IHaTuopm<H, CTaTHCTHKU U 10 11 1
TEOPHH BEPOSITHOCTEH
7 | Pesepr 22 31 3 2
Hroro 175 175 12 10

Conocmaenenue cooeprcanua TPOTPaMMbl TI0 TPEAMETY C NPUMEPHON

nporpammoii  enepaabHOrO

0a3ucHOro yueOHOro IJIaHa.

B paboueii mporpamMMe yBETHYEHO KOJMYECTBO YacOB, OTBOAMMOE HA HM3yUeHHE MATEMATHKH IO
CPAaBHCHHMIO C TPUMEPHOW MPOTPaMMOM MO MPEAMETY 3a CUYeT MIKOJbHOTO KOMIIOHCHTAa B CBS3H C
eJIECO00Pa3HOCThIO 00JIee MCTANBHOIO M3YYCHHs OTIACIbHBIX pa3jenoB. JI00aBieHbI Yachl HAa H3y4YCHUE
pasnena «Tpuronomerpus» U «Hauanma marematuueckoro anaiamusza» (B yactu «lIpomsBogHas»). Cuurtaro
1enecoodpasHbpiM  M3ydeHHe TeM «JleiicTBuTenbHBIE uncia»y U «KOMIUICKCHBIE 4YHCIa» IOCIE TEMBbI
«HpOI/ISBOZIHaﬂ» IJIA OCJIOCTHOI'O BOCHIPHUATHUA YHalITUMUC NIPEACTABIICHHUA O MHOKCCTBC YHUCCII.

CodepitcaHue mem yue6H020 Kypca

Ne
n/n

Tema

Coaep:xanue

AJiredpa M Ha4YaJIa aHAJIHU3A

Yucnosble n
OyKBEHHbBIE
BBIPAKCHUS

HemumocTs nenbix yucen. Jlenenue ¢ octatkoMm. CpaBHeHus. Pemienue
3a/1a4 ¢ LEeJI0YHUCICHHBIMU HEU3BECTHBIMHU.

KommnekcHble uyncna. I'eomerpuueckass MHTEpHpeTalusi KOMILICKCHBIX
yucen. JleficTBuTenbHass 1 MHUMasl 4acTh, MOAYJIb U apryMEHT KOMIUIEKCHOTO
yucna. AnreOpandeckas W TPUTOHOMETpHUecKass (POpPMbI 3alMCH KOMIUIEKCHBIX
yrucen. Apudmernueckue ACWCTBUS HaJ KOMIUIEKCHBIMHM YHCIAMH B Pa3HBIX
dopmax 3anucu. KommiekcHo conpsbkeHHbIE uKcia. Bo3BeneHune B HaTypalbHYIO
creneHs (Gopmyna Myaspa). OcHOBHast TeopeMa anreOpsl.

MHorowieHsl OT OJHOH NepeMeHHOoM. JenuMocTs MHOrO4IeHOB. JleneHne
MHOTOYJIEHOB C OCTaTKOM. PaloHalbHblE KOPHM MHOIOYIEHOB C LIEIBIMHU
ko3¢ ¢unnenramu. Pemenune nenbix anredpanueckux ypaBHeHuid. Cxema I'opHepa.
Teopema beszy. Uucno kopHelh MHOrousieHa. MHOro4wieHbl OT JIBYX MEPEMEHHBIX.
DopMysbl COKPAILEHHOIO YMHOXKEHUS I cTapliux creneHeil. bunom HerotoHa.
MHOTOouJIeHBI OT HECKOJIBKUX NMEPEMEHHBIX, CHMMETPUYECKHE MHOTOUJICHBI.

Kopenp crenemn n>1 u ero csoicrBa. CTeNeHb C palMOHAJIBHBIM
1oKasaresneM u ee cBoiicTBa. [IoHsATHE O cTeNeHN C IeHCTBUTENILHBIM II0KA3aTENIEM.
CBoiicTBa CTENEHU C IEHCTBUTENIBHBIM IIOKA3aTENIEM.

Jlorapudpm umcna. OcHoBHOe norapupmudeckoe ToxaecTBo. Jlorapudpm
NPOU3BEIEHUS, YACTHOIO, CTENIEHU; IIEPEX0/l K HOBOMY OCHOBaHHIO. JleCATUYHBINA 1
HaTypaJbHbIN JOrapu(Mbl, YUCIO €.

IIpeoOpa3oBanus BEIpaKCHUH, BKIIOYAIOIINX apU(PMETHIECKHUE OTEpaLnH,
a TaKk)Ke oIepary BO3BEICHHS B CTETIEHb U JIOTapU(hMUPOBAHHUS.

KaoueBble KoMneTeHIIUH

Yuebno-nosnaeamenvnas: YMeHne n0Ka3bplBaTh pallMOHAIbHBIE TOXKAECTBA
U yOpouiaTh BBIPAKEHHS, NPUMEHSAS (OPMYNbl COKpAIIEHHOTO YMHOXXEHHS.
OtpaxxeHue B HUCbMEHHOW (hopMe cBOMX peleHH, (OPMHPOBAHUE YMEHUS
paccy’kaatTh, BBICTYNATh C PEIICHUEM IPOOJIEMBbI. YMEHHUE BBINOJIHATH JEHCTBUSA
HaJ MHOTOWIEHaMH, C aareOpandeckuMu ApoOsSMH M C HUpPpalMOHATIbHBIMU
BBIPQKEHUSIMU. YMEHHUE BBINOJIHATH M O(QOPMIIATH TECTOBBIE 3aJaHUs, MOAOOP
apryMEeHTOB Ui OOOCHOBaHMs HAaWIEHHOW OMMOKU. YMEHHE pellaTb Leble
anreOpandeckue, JpoOHO-pallMOHANbHBIE M UPPALMOHAIbHBIE YPaBHEHUs. Y MEHHE
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pa3BepHYTO OOOCHOBBIBATH CYXKACHHUS. YMEHHE BOCHPUHHMATh YCTHYIO pEdb,
npoBeieHNe HH(POPMAIIMOHHO-CMBICIIOBOTO aHAIN3a TEKCTA U JICKINH, IPUBEACHUE
u pazbop mpuMmepoB. BocmpomsBeneHne TEOpHH TPOCIYIIAaHHOW C 3aJaHHOMN
CTETIEHbIO CBEPHYTOCTH, y4acTHE B THAJIOTE.

Hupopmayuonnan: Vicnionb3oBaHHEe MYJIbTHMEAMUHBIX PECYpPCOB U
KOMITBIOTEPHBIX TEXHOJOTHH s co3maanus 0a3 pgaHHbIX. (CaMOCTOSTEbHOE
COCTaBJI€HUE aJTOPUTMUYECKUX [MpEANUCaHUI W HMHCTPYKUMM 10 TEMe.
[TocTpoeHre u wHCCleAOBaHUE MATEMAaTUYECKUX MOJENEH MJisi ONHCaHUA W
penieHuss 3amad U3 CMEXKHBIX auciuiuivH. [louck HykHOHW WHOOpPMAIUMU MO
3aJaHHOM TeMe B HCTOYHMKax paznuuHoro tuma. CocraBieHue 0000IIAIONTIX
UHQOPMALIMOHHBIX ~ TabmuI (KOHCIEKTOB). Pa3BuTHE yMEHHsS IPOU3BOAUTH
apryMEHTUPOBAaHHBIC  PACCYXKICHHs, TPOBOAUTH oOoOmenune. Pabora ¢
nuTepaTtypoi (yaeOHO 1 cripaBoYHOM). BrimmoHeHue paboThI 10 MPeabIBICHHOMY
QITOPUTMY.

Tpuronomerpust

CuHyC, KOCHHYC, TAaHI'€HC, KOTaHI'€HC MPOU3BOJBHOrO yria. PaguanHas
Mepa yrna. CHHyC, KOCHMHYC, TaHI€HC W KOoTaHreHc uucia. (OCHOBHbIE
TpUroHomerpuueckue Toxuaectsa. dopmynbl npuBeneHus. CUHYC, KOCHHYC U
TaHIT€HC CYMMBI M Pa3HOCTH JBYX yrjoB. CHUHYC U KOCHUHYC JBOHHOTrO yrija.
®opmynbl 1oNIOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBI TPUTOHOMETPHUECKHUX
¢yHKIMii B TpoM3BeNeHHME W TNPOU3BEACHUS B CyMMY. BripakeHue
TPUTOHOMETPUYECKUX (YHKIMH Yepe3 TaHIeHC TOJIOBUHHOTO apryMeHTa.
[TpeoOpa3oBaHusl TPUTOHOMETPUUECKHUX BBIPAKEHUH.

[Ipocreiimye TPUrOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA.

ApKCUHYC, apKKOCHHYC, apPKTaHI€HC, apKKOTaHI'€HC.

KuroueBble koMneTeHIIUA

Yuebno-nosnasamenvuas: YMeHHE, HCIONb3Ys YHCIOBYI) OKpY>KHOCTb,
HaXOJIUTh BCE YMCIIA, KOTOPhIM Ha YHMCIOBON OKPYXHOCTH COOTBETCTBYIOT TOUKH,
NpUHAIeKaIIMe JayraM. YMEHHE 3aluchiBaThb (OpMyny OECKOHEYHOro 4Yucia
Touek. Bocmpustue ycTHOW peud, ydactue B auanore, (GOpMHUPOBAHUE YMEHUS
COCTaBJIATH ¥ OOPMIIATH TaOJNHIIBI, TPUBEACHNUE PUMEPOB. YMEHHE OINPENENATh
TOUYKY YHCIOBOW OKPYHOCTU IO KOOpJIAMHATAM M KOOPIMHATHI [0 TOUYKE YUCIOBOI
OKPY’KHOCTH. YMEHHUE HaXOJIUThb TOYKH, KOOPAUHATHI KOTOPBIX YJIOBIETBOPSIOT
3a/laHHOMY HepaBeHCTBY. IIpoBeneHne WHGOPMAIIMOHHO-CMBICIOBOTO AaHalu3a
TEKCTa, BHIOOP TJIABHOTO W OCHOBHOTO, NMPUBEACHUE MPHUMEPOB, (HOpMUpPOBAHUE
yMeHHsI paboTaTh ¢ YEPTEKHBIMU HHCTPYMEHTAMHU. Y MEHHE, HCTIONb3YS YUCIOBYIO
OKPY>KHOCThH OIPEAENATh CUHYC, KOCHHYC IMPOU3BOJILHOTO yria B paguaHHOW U
rpagycHol Mepe. YMEHHE pellaTh NpOCTeHIINe ypaBHEHHMs] U HEpaBEHCTBA.
[TonnmaHnne TOYKHM 3peHus coOecenHuka, MoAOOp apryMEHTOB JUIS OTBETa Ha
MOCTaBJIEHHBIN BOMPOC. YMEHHE BHIYUCIIATh 3HAUEHHSI CHHYCA, KOCUHYCA, TAHI€HCa
W KOTAHIeHca TpaJyCHON M paJMaHHOM Mephl yria, HCHOJb3ys TaOJUMYHbIE
3Ha4YeHUs. Y MEHHE NPUMEHSTH (POPMYIIBI IEPEBOAA TPALYCHOM MEPHI B paIMaHHYIO
Mepy W HaoOOpoT. YMeHHE apryMEeHTHpPOBAHO OTBEYAaTh Ha IIOCTAaBIICHHBIC
BONPOCHI, Y4aCTHE B AUAJIOTE.

Unpopmayuonnas: Viconb3oBaHUE MYJNbTUMEAUNHBIX PECYypCcOB |
KOMIBIOTEPHBIX TEXHOJOTMHA g co3faHus 0a3 maHHbIX. (CaMOCTOSTENbHOE
COCTaBJICHUE aNTOPUTMHUYECKUX MPEANUCAaHUN W HMHCTPYKIHMM TI0 TEME.
[Toctpoenne u wuccieoOBaHWE MATEMAaTUYECKUX MOJIENIEH I OMUCAHUSI U
pemieHust 3aJad W3 CMEXHBIX AUCHHMIDINH. [loWck HykHOW WHGOpPMAIUU 10
3aJJaHHOM TeMe B HMCTOYHHKaxX pasznuuHoro tuma. CocraBieHue 0000IIAIOIINX
MHPOPMAIIMOHHBIX Ta0iul (KOHCNIEKTOB). Pa3Butue yMmeHHs MPOU3BOJIUTH
apryMEHTUPOBAaHHBIE  PACCYKIEHHs, NPOBOAUTH  oOoOmenue. PabGora ¢
autepaTypoit (yueOHoi u cripaBoyHOi). BrinonHnenue paboThl 10 NPeAbIBICHHOMY
AITOPUTMY.

DyHKIMU

Oynkiuu.  O6macTh ONpenesNeHUsT W MHOXKECTBO 3HaueHHi. ['paduk
¢ynkuun. [loctpoenue rpadukoB GyHKIUH, 3aaHHBIX PA3TUYHBIMU CIIOCOOAMH.
CpoiictBa (hyHKIMH: MOHOTOHHOCTb, YETHOCTh M HEUETHOCTh, MEPUOTUYHOCTH,
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orpaHuueHHOCTh. IIpomexxyTkn Bo3pacTaHuss u yObIBaHUS, HauOoiblIee U
HaVMEHbIIeEe 3HAYCHMs, TOYKH OJKCTpeMyMma (JIOKAJIBHOTO MAakCUMyMma |
MuHUMYMa). Brmykimocte ¢ynkmuu. ['padwmdeckas wmaTepnperamus. [Ipumepbt
(yHKIMOHANBHBIX 3aBUCUMOCTEH B PeaIbHBIX MPOLIECCax U SBICHUAX.

Cnoxnas ¢yskmus (komno3unus (yskuuid). BzaumuHOo oOparHbIe
¢byukiuu. O6nacte ompeneneHus U o0jacTb 3HaYeHWM oOpaTHOW (QyHKUUU.
I'paduk oOpatHo#t pynkumu. Haxoxaenue GpyHkumu, oOpaTHON JaHHOM.

CrenenHas pyHKIHMS C HATYPaJbHBIM MTOKa3aTeseM, €€ CBOMCTBA U TpaduK.
BeprukanpHble W TOPU30OHTAIBHBIE acUMNTOTHI TpadukoB. ['paduku apoOHO-
JTUHEHHBIX (QYHKITHI.

Tpuronomerpuueckue QyHKIHH, UX CBOHCTBA U rpadUKH, IEPHOANIHOCTD,
ocHOBHOI mepuoj. OOpaTHble TpUTOHOMETpUYeCcKHe (DYHKIMH, WX CBOWCTBA U
rpaduKm.

[TokazarenpHas GyHKIUS (IKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuyeckas pyHKIHsI, €€ CBOMCTBA U TpaduK.

[IpeobpazoBanmsi TpadUKOB: TaApAICHbHBIA  MEPEHOC, CUMMETPHS
OTHOCHUTENIFHO OCEH KOOPAMHAT M CUMMETPHUS OTHOCHUTEIBHO Hayana KOOPAMHAT,
CHMMETPHSI OTHOCHTENIBHO NPAMOM 1 =x, PACTSDKEHHE M CXKATHE BIOJIb OCEH

KOODP/JHHAT.
KioueBble kKoMneTeHIINH

Yuebno-nosnasamenvuas: YMeHue coBepuiaTh NpeoOpa3oBaHue rpaduxa
GyHKIMK Y = SINX, 3Has ee CBOWCTBA; YMEHHE pellaTh YPABHEHHS, MCIIOJb3Ys

rpaduk. YMeHHe pa3BEpHYTO OOOCHOBBIBATH CYXKICHHUS. YMEHHE pPacCyKIaTh,
000011aTh, aPTYMEHTUPOBATh PEIICHHE M OMIMOKH, y4acTHE B JUayore. Y MEHHE
BBITSHYTH M ¢kaTh rpapuk Y= f(X) Baons ocu OY, B 3aBUCHMOCTH OT 3HAYCHUS

M. YMeHHe NpUBECTH MNpPHUMEpHl, NOAOOPaTh apryMeHThbl, CGHOPMYIHMPOBATH
BBIBOJIBI. YUacTHE B JUajore, MIOHUMaHUE TOYKM 3peHHs coOecelHHKa, Moadop
apryMeHTOB JJIsl OTBETA Ha IIOCTABJIEHHBII BOIIPOC, yMEHHE 000011aTh, IPUBOAUTh
npuMephL. YMeHue npeodpasoBanus rpa@ukoB (QyHKIMH y=tgx, Y= CtgX, 3Hasd

UX CBOWCTBa; yYMEHHE pellaTth rpaguyecku ypaBHeHHA. BocnpousseneHue
U3y4eHHON MH(OpMamuu C 33JaHHOW CTEMEHBIO CBEPHYTOCTH, IOAOOp
apryMeHTOB, yMEHHE NMpaBHIBLHO 0hopMIsATh paboTy. OTpaxkeHrne B MUCbMEHHOM
¢dopme cBoux pemieHH, (GOPMHPOBAHUE YMEHMS pacCyXIaTb. YMEHHE OINHUCATh
mr000#1  koneOaTenbHBIN mpolecc rpaduyecku M NPOYUTATh €ro CBOWCTBA IO
rpa¢puky. YMeHue OOOCHOBBIBATH CYXKACHHUS, J1aTh OIPEAETCHUS, NPHUBOAUTH
npuMepbl. ApPryMEHTUPOBAHO OTBEYalOT Ha BOMNPOCHL. BrajneHue HaBbIKaMU
CaMOaHaJIn3a U CAMOKOHTPOJIS.

Ungpopmayuonnas: Viconb3oBaHUE MYNbTUMEAUHHBIX PECypcoOB |
KOMITBIOTEPHBIX TEXHOJIOTHH JUId co3faHust 0a3 paHHbIX. CaMocCTosITenbHOe
COCTaBJICHUE QJTOPUTMHUYECKUX TPENNHCAaHUH M HHCTPYKIMH 1O  TeMe.
[Toctpoenne W wuccienOBaHME MaTeMaTHYECKHMX MOJENEH Il ONUCaHUA MU
pemieHus 3ajad U3 CMEXHBIX aucuuiuinH. Ilomck HyxHOW wuHpoOpManuu 10
3aJJaHHOM TeMe B HCTOYHHMKAaxX pasnuuHoro tuma. CocraBieHue 00O0OIIAOIINX
MHQOPMAILIMOHHBIX ~ Tabmul (KOHCIEKTOB). Pa3BuTue yMeHHs IPOU3BOAUTH
apryMEHTHPOBAaHHBIE  PACCYXKIEHHs, MpoOBOIUTH o0oOmenue. Pabora c
autepatypoi (yueOHoH U cripaBouHOM). BeinonHenue paboTsl O NpeabsBICHHOMY
JICOPUTMY.

Hauana
MAaTEMATUYECKOTO
aHaJin3a

Ilonsatne o mnpepene nocnenoBarenabHocTH. CyliecTBOBaHME Npezaesna
MOHOTOHHOM OrpaHMYEHHOH IIOCIEJOBAaTEILHOCTH. JlMHA OKpPYKHOCTH U
IUIOIAlb Kpyra Kak IMpenensbl MociefoBaTeabHOCTeH. beckoHeuHo yObliBaromas
reoMeTpuuecKas TMporpeccuss H ee cymMma. TeopeMbl 0  Tpenenax
nocaegoBarenbHOcTeN. [lepexon k mpenenaM B HEPABEHCTBAX.

[Tonsatue o HenpephIBHOCTH  (QyHKIMHU. OCHOBHBIE TEOPEMBI O
HETIPEPHIBHBIX (QYHKIIUSX.

Ilonstne o mnpenene ¢yakuun B Touke. [loBenenwe QyHKIMI Ha
0ECKOHEUHOCTH. ACHMIITOTHI.
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[TonsiTme o mpomsBogHOW (YHKIWMH, (U3WYECKUH W TEOMETPHUYECKUH
CMBICTT TIPOWM3BOJHOW. YpaBHEHHE KacaTeNbHOW K Tpaduky (yHKIUH.
[TpousBogHBIE CYMMBI, Pa3HOCTH, NPOM3BENEHHS U dYacTHOro. IIpomsBogHbIE
OCHOBHBIX dJIeMEHTapHbIX (GyHKIMH. [Ipow3BomHbIe CclIOXKHOW W 0OpaTHOM
¢byukumii. Bropas npousBonnas. [IpuMmeHeHune NpPOM3BOIHON K HCCIIEIOBAHUIO
¢byHKMi 1 mocTpoeHuto rpaduxos. Mcnonp3oBaHue MPOU3BOIHBIX MPU PELLICHUN
YpaBHEHUH © HEPaBEHCTB, IMPH PEIICHUH TEKCTOBBIX, (PUINYECKHX U
TeOMETPHUUYECKUX 3a/1a4, HAX0XJICHUN HAaHOOJIbIINX U HAUMEHBIINX 3HAYSHHA.

[Inomane kpuBonuMHEWHONW Tpamenuu. lloHsTHE 00 oOmpeaeIeHHOM
uaTerpane. [lepBooOpasnas. IlepBooOpa3ubie amemeHTapHBIX QyHKIWd. [IpaBuma
BBIUHCIICHHS ITepBooOpasHbiX. ®opmyna Herotona-Jlelioauma.

[Ipumepbl UCTIONB30BaHHUS TPOU3ZBOAHOM AJISI HAXOXKICHHUS HAWIYYIIETO
pelieHuss B MPUKIAAHBIX 3agadax. HaxokaeHne CKOpocTH Ui Ipolecca,
3amanHoro gopmysnoi wim rpadgukom. [Ipumeps IpruMeHEeHNsT HHTETpaia B (hU3HKe
u reomeTpuu. Bropas npousBogHas U ee GU3NYECKUI CMBICIL.

KiroueBble KOMIeTeHIIUH

Yuebno-nosnasamenvnas: ~ YMeHue  HaxoQUThb  IpeAed  YUCIOBOH
[I0CJIEIOBATEILHOCTH, HMCIIONb3Yysl CBOMCTBA CXOIAIIMXCS IOCIEA0BATEIbHOCTEH.
YMeHue CcoCTaBiATh TEKCT HAYYHOTO CTWUJIS. YMEHHE BBIYUCIATH MPEIEIIbI
MOCJIEIOBATEILHOCTEH M HAaXOAWTh CyYMMYy OECKOHEYHOH TeOMeTpHYEeCKOH
nporpeccud.  YMeEHHe  pa3BepHYTO  OOOCHOBBIBATH  CY)KICHHA.  YMEHHE
UCTIOJIb30BaTh alNTOPUTM HAXOXKICHHS MPOU3BOJHON NpOCTEHIINX (DYyHKIMH.
YMeHue mpuBecTH MpUMEpPHI, TOA00paTh apryMeHThI, COPMYIUPOBATH BBHIBOJIBL.
YMeHHe HCIONb30BaTh AJITOPUTM HAXOXKAEHUS MPOM3BOJHOM IMPOCTEUIIMX
¢bynkuuil. YMmeHue OOBSICHUTH H3Y4YEHHBIE IIOJIOXKEHHUS HAa CaMOCTOSITEIbHO
noI00paHHBIX KOHKPETHBIX MPUMeEpax. YMEHHE BBIBOIUTH (HOPMYIIbI HAXOXKICHUS
MIPOU3BOIHOM; BBEIUYUCIATH CKOPOCTh M3MEHEHHS (DYHKIIUU B TOUKE.

Hupopmayuonnaa: Vcnonp3oBaHue MyJIbTUMEAMWHBIX PpPECypcoB U
KOMITBIOTEPHBIX TEXHOJIOTUI [uid co3jaHus 0a3 JaHHbIX. CaMoCTOsTEIbHOE
COCTaBJICHHE aNTOPUTMHUYECKHX TNPEANUCAHMA W HMHCTPYKIUH 1O TeMe.
[TocTpoeHne W wHCCIEIOBaHHME MAaTEMaTHYECKHMX MOJENEH JJIsl ONUCAaHWUA H
pelieHus 3a7a4 U3 CMEXHBIX JucuuIUIMH. [lomck HyxHOW wHHpOpMAIMU 10
3aJJaHHOM TeMe B HCTOYHMKax paznuuHoro tuma. CocraBieHue 0000IIaroIIX
UHQOPMALIMOHHBIX ~TaOmuI (KOHCIEKTOB). Pa3BUTHE yMEHHs IPOU3BOAUTH
apryMEHTHPOBAaHHbIE  PACCYXJEHHs, MpoBOIUTH o0oOmeHue. Pabora c
nuTepaTtypoi (yaeOHOi u cripaBoyHOM). BrimonHenue paboThI 10 MpeabIBICHHOMY
AITOPUTMY.

YpaBHeHus u
HEpaBEHCTBA

Pemienne pannoHanbHBIX, NMOKa3aTEeIbHBIX, JOrapupMHUUECKUX YPaBHEHHUH
U HEpaBEHCTB. PellleHne mppalnyoHaIbHBIX U TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPABEHCTB.

OcHOBHBIE TIpUEMBI  pEIIEHHs CHUCTEM YypaBHEHUH: IOACTaHOBKA,
anredpanyeckoe CJI0KEHHE, BBEIEHME HOBBIX IIEPEMEHHBIX. PaBHOCHIBHOCTH
YPaBHEHUH, HEPAaBEHCTB, CHUCTeM. PemieHwe cucTeM ypaBHEHUH C JIByMs
HEU3BECTHBIMHM IPOCTEHIIMX TUIOB. PelleHue CcUCTEM HEPaBEHCTB C OJHOM
NEPEMEHHOM.

Jloka3zarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpenHeM apu(MeTUIeCKOM U
CPEIHEM I'€OMETPUYECKOM JIBYX YHUCEIL

Hcnonb3oBanue cBOMCTB U rpadukoB (GyHKIUI IPHU pelICHUNN YPaBHEHUH U
HepaBeHCTB. Merton uHTepBanoB. M300pakeHHEe Ha KOOPAMHATHOM IUIOCKOCTH
MHOJKECTBA PELICHUN YPABHEHHMN M HEPABEHCTB C JIBYMs INEPEMEHHBIMU U HUX
CUCTEM.

IIpuMeHeHHEe MAaTEeMAaTUYECKUX METOJOB Ul PELICHHUS COAEPKATEIbHBIX
3a1a4 U3 pa3IMuyHbIX oOnacTel Hayku M npakTuku. VHTepnperanus pesyibTara,
y4eT peaabHbIX OrPaHUYEHUN.

KioueBbie KOMNeTeHIIUH

Yuebno-nosnasamenvnas: YMmeHue KiacCUQHUUUPOBATh YPaBHEHUS W

HEPABEHCTBA II0 THIAM. YMEHHME pacllO3HABATh PA3JIAYHBIE METOIBl PEHICHUS
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YpaBHEHHUH M HEPABEHCTB. Y MEHHUE NMPHUBOIHUTH MPUMEPHI, O00paTh apryMEHTHI,
chopMynupoBaTh BBIBOJABL. YMEHHE OOBSICHUTH HW3YyUCHHbIE IIOJIOKCHHUS Ha
CaMOCTOSITENILHO OA0OPaHHBIX KOHKPETHBIX IPUMeEpax.

Ungpopmayuonnas: Vicnonp3oBaHWe MYJIbTHMEIUHHBIX pPECypCcOB U
KOMITBIOTEPHBIX TEXHOJIOTUH Juis co3naHus 0a3 npaHHbIX. CaMOCTOsTEeNbHOE
COCTAaBJICHUE aNTOPUTMHUYECCKHX TIPEANUCAHMA W HMHCTPYKIUH IO TeMe.
[TocTpoeHne W wHCCIENOBAaHHME MAaTEMATHYSCKHUX MOJEICH ISl ONUCAHHSA |
pelieHus 3aJa4 U3 CMEXKHBIX IUCHUIUIMH. [loMcK HyXHOW HH(pOpMAIMU 10
3alaHHOM TeMe B HUCTOYHMKaX paznuyHoro Tuma. CocraBieHHe 0000IIaonx
MHQOPMALIMOHHBIX  TabmuI (KOHCIIEKTOB). Pa3BuTHE yMEHHsS IPOU3BOAUTH
apryMEHTUPOBAaHHBIC  PACCYKICHHs, TPOBOAWUTH oOoOmenune. Pabora ¢
nuTepaTtypoi (yaeOHO# 1 cripaBoYHOM). BhImmotHeHUe paboThI 10 MPEAbIBICHHOMY
QITOPUTMY.

Tabnuunoe wu rpaduueckoe MNpeaCTaBICHHE JaHHbIX. YuUCIIOBBIE
XapaKTePUCTUKU PAJOB JAHHBIX.

[Toouepenupii ¥ OAHOBPEMEHHBIN BBHIOOP HECKOJBKUX DSJIEMEHTOB W3
KOHEYHOro MHoxecTBa. @opMyIbl yKcia NepecTaHOBOK, COYETaHHUM, pa3MELCHUH.
Pemenne xkomOuHaTOpHbIX 3amay. Popmyna Ounoma Herotona. CsolicTBa
O6uHOMHUANBHBIX K03 purrenTos. Tpeyronpnuk [lackans.

DOneMeHTapHblE U CIOXHBIE CcoOObITHS. PaccMmoTpeHuwe cinydaeB U
BEPOSTHOCTb CyMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH MPOTHBOIOIOKHOTO
coObiTus. [ToHATHE O HE3aBUCHUMOCTH COOBITHH. BEpOsSTHOCT M cTaTHCTHUYECKast
4acTOTa HACTYIUICHUS COOBITHS.

KiroueBbie KOMIETEHIIUH

Yuebno-nosnasamenvuaa: ~YMeHHe J0Ka3zaTb IPaBWIO  YMHOXKEHHS.
YMenue pemars KOMOWHATOpHBIE 3a7aud. YMEHHE OOBACHUTh H3yYCHHbBIE
MOJIOXKEHUSI HAa CaMOCTOSATENIbHO MOJOOpAaHHBIX KOHKPETHBIX IMpHUMeEpax. YMeHue
pemiaTh 3agadd ¢ BbIOOPOM OOJBIIOIO YMCIIA 3JIEMEHTOB JaHHOTO MHOKECTBA.
Brnanenue HaBbIKaMu KOHTPOJIE U OLIEHKHM CBOEH JEATEIbHOCTH, YMEHHUEM
NPEIBUIETh BO3MOXKHBIE IOCIEACTBUS CBOMX IEHCTBHHA. YMEHHE IMOCTPOUTH U
UCCJIEIOBATh MOJEIHU PA3JINYHBIX CUTYallUi, CBA3aHHBIX C MOHATHEM CIy4ailHOCTH.
YMerT HaX0AUTh U UCNOIb30BaTh HH(OPMALIUIO.

Ungpopmayuonnas: Viconb3oBaHUE MYJNbTUMEAUHHBIX PECypCcOB |
KOMITBIOTEPHBIX TEXHOJOTUH [uis co3naHus 0a3 naHHbIX. CaMoCTOsTeNThbHOE
COCTaBJICHHE aJITOPUTMHUYECKUX TPEANUCAaHMH W HMHCTPYKIUH 10 TeMe.
[Toctpoenne W wuccienOBaHHME MaTeMaTHYECKUX MOJENEH Il ONUCaHMUA MU
pemieHus 3a7ad U3 CMEXHBIX aucuuiuinH. Ilomck HyxHOW wuHpoOpManuu 10
3aJJaHHOM TeMe B HCTOYHHMKAaxX pasnuuHoro tuma. CocraBieHue 0000IIAOIMINX
MHQOPMAILIMOHHBIX ~ Tabmul (KOHCIEKTOB). Pa3BuTHe yMeHHUs INPOU3BOAUTH
apryMEHTHPOBAHHBIE  PACCYXKIEHHs, MpOBOIUTH o0oOmeHue. Pabora c
auTepaTypoi (yueOHoH U cripaBoyHOM). BrinonHenue paboTel 0 NpeabsIBIEHHOMY
AITOPUTMY.

[ToBTOpenune kypca anreOpsl W Hauan maTemMaTudeckoro aHammza 10-11
KJIACCOB.

Ne
Tema
n/n
DJIEMEHTEI
KOMOMHATOPHKH,
6 | craTuCTUKU U
TEOpPUH
BEPOSITHOCTEN
7 | IToBropenue
Cnucok aumepamypul

1. ®denepanbhslii 3akoH «O6 oOpa3oBanuu B Poccuiickoit @enepannn» Ne273-03 ot 29.12.12.

2. OenepanbHBIE KOMIOHEHT TOCYIApCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIero oOpa3oBaHUS 110
matematuke / COOpHMK HOPMAaTHBHBIX JIOKyMeHTOB. Maremartuka / coct. D.JI. Hduemnpos, A.L.
ApxkajaneB. — 2-e w3z, crepeotun. — M.: Jlpoda, 2008. — 128 c.

[IpumepHass mporpamMMa OCHOBHOTO 00Iero o0pa3oBaHHMs MO MaTeMaTHKE, PEKOMEHIOBaHHas
MunuctepctBoM o6pa3oBanust U Hayku P® / COOpHMK HOpMAaTHBHBIX JOKyMEHTOB. MaTtemaruka /
coct. D.J1. lnenpos, A.I'. ApkaaseB. — 2-¢ u3f. crepeotun. — M.: JIpoda, 2008. — 128 c.
Metoauyeckiue peKOMEHJAIMK MO0 pa3paboTKe U YTBEPXKIACHHIO padodux MporpaMM Yy4eOHBIX
JUCLHUIUIMH 0a3MCHOrO y4eOHOTo IlaHa 0O0pa3oBaTeNbHOro yupekaeHus / — M3agarenbctBo: YuyeOHO-
MeTOIn4YecKuid eHTp, r. Cepmyxos, 2008. — 10 c.
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KasnendapHo-memamuyeckoe niaHupogaHue no asze6pe u HaA4a.1aM aHaauza daa 11 kaacca 54acog (npoduibHbslii ypogeHs)

aTa NpoBeAeHU dDopmHpyeMBble
Ne A pPoBel Copaepxxanue TeMbl DopmbI pMupy
YPOKa Tema ypoka KJII0YeBbIe IIpumeyanue
n/n (mepe4eHb TOr0, YTO U3y4aeTcs) | KOHTPOJIA
1o miany |mo gaxry KOMIIETEHTHOCTH
Iloemopenue (6 uacos)
1 | 1 nenens [ToBTOpenue: «JleiCTBUTEIbHBIE YHCIIA O[0) OOmIeKyIbTypHAast
2 | 1 nenens IToBropenue: «HucnoBpie PyHKITUI 0J0) KoMmMmyHHKaTHBHAA
3 | 1 nenens [ToBTopenue: «Tpuronomerpudeckue O[0) [lenHnocTHO-
GYHKITIIY NP/ CMBICJIOBAs
[ToBTopenue: «IIpeobpa3oBanue @0
4 | 1uenens p peobp . OOmekynbTypHas
TPUTOHOMETPUYECKUX BBIPAKCHUID) NP/
1 venens ITosTopenue: «lIpousBogHas» HPK OO1eKkynbTypHas
Bxonnas konTposbHas padora Nel «IloBropenue Kypca anreOpbl 1 Havasl
6 | 2muenens k/p Nel
MaTemaTtrueckoro aHanusa 10 kiacca»
T'nasa 1. Muozounenwt (13 uacos)
7 | 2 Henens MHOrouieHsl OT OAHON NEPEMEHHOM . dO OOmmeKynbTypHas
= = Mmnozounenvlt om 00noti u
8 | 2 menens MHoro4jieHsl OT OJJHOM MTePEMEHHOMN ®O NP/ | KoMMmyHukaTtnBHas
> > HECKOJIbKUX NePEMEHHDIX.
9 | 2 menmens MHOrouieHs! 0T OJJHOM IEPEMEHHON 0J0) OOuIeKynbTypHast
> > Teopema be3sy.
10 | 2 negens MHorouieHs! OT OJJHOI epEeMEHHON Cxema Toprepa DO OO1IeKkynbTypHas
MHoOrouIeHbl OT HECKOIBKUX : o0 VYyebHo-
11 | 3 wepens Cummempuyeckue u 00HOpPOOHbLE
MIEPEMEHHBIX NPK M103HABATEJIbHbBIE
MHO2OUJIEHDL.
MHOro4ieHsl OT HECKOIbKHUX . o0
12 | 3 menens YpaGHeHu;l BbICUIUX CTENneHeU. KOMMYHI/IKaTI/IBHaH
IIEPEMEHHBIX UPJ]
MHOro4ieHsl OT HECKOJIBKHUX @0 VY4eOHo-
13 | 3 Henens
TIEPEMEHHBIX HPJ] MMO3HABATEIIbHAS
MHOro4ieHsl OT HECKOJIBKHUX @0
14 | 3 nepens OO6mekynpTypHast
IIEPEMEHHBIX HUPJ]
15 | 3 negens YpaBHEHUsI BBICIINX CTENEHEHN DO OO01eKkynbTypHas
16 | 4 Henens YpaBHEHHs BBICIINX CTENICHEN 0J0) KoMmmyHuKaTHBHAs
17 | 4 negens YpaBHEHUsI BBICIIUX CTENEHEH ®O OO1eKkynbTypHas
18 | 4 Henens YpaBHEHHsI BBICIINX CTENEHEN @O NP/ | ObmekynbTypHas
19 | 4 venens KonTtponbHas pabota Ne2 «MHOrouIeHbI» K/p Ne2
I'nasa 2. Cmenenu u kopuu. Cmenennsie pynkyuu (31 yac)
[lonsiTHE KOpHS N-0M CTENEHU U3 . NPK
20 | 4 menens . Ilonamue kopHs n-iu cmenenu u3 KommyHukaTuBHas
JEVCTBUTEIBHOTO YHCIIa . I1P
” oelicmeumenbHo20 Yucia.
21 | 5 menmens [loHsiTHE KOpHS N-OM CTENEHU U3 0J0) OO01eKkynbTypHas
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Jata npoBenenust

dopmMupyembie

Ne Copnepxxanue TeMbl ®opmbI
YpOKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH

JECHCTBUTENILHOTO YUCIIa Dynr-yuu Y =YX, ux ceoticmea u
®dyuknuu Y =3/ X, MX CBOMCTBA U €HHOCTHO-

22 | 5 memens YHKOUH Y Vx, 2paqbvul<u. ) MPK n
rpaduku Ceoticmeéa KopHs n-u cmenemu. CMBICJIOBAA

23 | 5 nexens Oyukunn Yy =YX, ux cBoifcTBa 1 IIpeodpasosanue svipadicenutl, @O Vu4ebHo-
rpadKH CO0epIHCAuUX PAOUKAIBL. UP]I HO3HABATEILHAS
o U - Obobuwenue nowsamusi 0 nokasameie o0

KUK Y = /X , UX CBOMCTBA

24 | 5 uenens YHKIHM Y ’ cmenenu. 1P NHbopmanmoHHas
rpaduku Cmenennvle yHKYUU, UX c80UCMEa /

25 5 Heens q)yHKHI/H/I y = Q/; , UX CBOMCTBA U u Zpa¢1/ﬂ<u. ®O HeHHOCTHO'
rpaduku Huppepenyuposarue u CMBICJIOBAs

26 | 6 nemens Cao¥icTBa KOpPHs N-0ii CTENeHH unmecpuposanue. ®0 KoMMyHHKaTHBHAsI

_ _ Hseneuenue xopueti n-i cmenenu u3

27 | 6 Henmens CaoiicTBa KOpHA N-0H CTENEHU KOMIICKCHBIX YUCEIL. @O UPK | OOmekynbpTypHas

28 | 6 Heneis CaoiicTBa KOpHs N-0i1 CTENEHU DO OO1eKkynbTypHas

29 | 6 Henmens CBoiicTBa KOpHS N-O CTENIECHH 0J0) OOmIeKynbpTypHast

30 | 6 nexens [Ipeobpa3oBaHue BbIpaxeHHH, o0 [lennocTHO-
COZEPKAIINX PaTUKAIIbI NPK CMBICJIOBAs

31 | 7 nenens [Ipeobpa3oBaHue BbIpaxeHHH, o0 VY4eOHo-
COJZIEPKAIINX PaTUKAIIbI NPK MMO3HABATEIIbHAS
[Ipeobpa3oBaHue BbIpaKeHUI

32 | 7 Henens beoop P ’ NP/ OOuiexkynbTypHas
COJIEPIKATIX PaHKAIIBI
[Ipeobpa3oBaHue BbIpaKeHUI Nudopmanronnas

33 | 7 nenens beodp p ’ o0 (popman
COJIepKAIIMX PaJNKaJIbI OO01IeKynbTypHas
[Ipeobpa3oBanHue BbIpaKeHUI

34 | 7 Henens beoop P ’ 0l0) KoMMyHMKaTHBHas
COJIEPIKATIX PaHKAIIBI
[IpeoOpa3oBanue BbIpaxkeHUI

35 | 7 Henens beodp P ’ 0l0) OOuiexkynbTypHas
COJIEP>KaIINX PaIUKaIbI

36 | 8 Henmens KonTposibHas padora Ne3 «CTereHd U KOPHU» k/p Ne3
[TonsiTe cTenenu ¢ TFOOBIM @0 [lerHocTHO-

37 | 8 Henens
PpaLMOHAIBHBIM [OKA3aTENEM NP/ CMBICJIOBAs
[TonsiTe cTeneHu ¢ TFOOBIM 0l0]

38 | 8 menmens KommyHukaTuBHAS
PpaLMOHAIBHBIM [OKA3aTENEM HNPK

39 | 8 menmens [ToHsATHE CTENeHN C TTOOBIM @0 OOmIeKynpTypHast
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aTa npoBeJeHHs ®opmupyembie
Ne A poBeil Copnepxxanue TeMbl ®opmbI PMHPY
YpOKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH
paloHaIbHBIM IOKa3aTeIeEM
20 | 8 [TonsiTHe cTeneHu ¢ J0ObIM o0 6
Hezens 1P OO01ekynbTypHas
paloOHAILHBIM I0KA3aTCIEM Ji|
Crenennsle KIIMH, UX CBOWCTBA U
41 | 9 nenens v — ym ’ O0) OO01ekynbTypHas
42 | 9 nexens Crenennblie (yHKINU, UX CBOICTBA U 00) YuebHo-
rpaduku P/ MO3HaBaTeJIbHAs
43 | 9 Hexens Crenennblie (yHKINU, UX CBOICTBA U UPJI IennocTtHO-
rpaduxu CMBICIIOBAs
Crenennbie (yHKINU, UX CBOHCTBA U @O0
44 | 9 penens OOuekynbTypHas
rpaduku I1P
CreneHHble KIIMH, UX CBOICTBA U
45 | 9 menens rpadKu ym ’ o0 OOmmeKynbTypHas
CreneHHble KIIMH, UX CBOMCTBA U @O0
46 | 10 Henmens ym ’ KommyHukaTuBHas
rpaduku NP1
47 | 10 nexens W3BieueHne KOpHEHN U3 KOMIJIEKCHBIX 00) VY4eOHo-
qHCcen 1P/ MMO3HABaTeIbHAs
48 | 10 nenens N3BnedeHne KOpHEH U3 KOMIUIEKCHBIX 00) OBLICKVIIE TYDHAS
qucell NPK HICKYTIBTYD
49 | 10 Hexens N3BnedyeHre KOpHEH U3 KOMIUIEKCHBIX 0l0) OGeKy BTy pHAS
YHCEN HPJ] YIBTYP
50 | 10 venens KonTtponbHas pabota Ne4 «CreneHHble QyHKIIMW» K/p Ned
I'nasa 3. llokazamenvnan u no2apudpmuueckas pynkyuu (38 uacos)
ITokasarenbHas KIUsl, €€ CBOUCTBA U | [Jokazamenvuas chyukyus, ee Wurerpauus c I10
51 | 11 uenens byn ’ N pynryus, DO KommyHukaTuBHas pall
rpaduk ceolicmea u epaghux. (o mpodeccun
[TokazarenbHas KIIHs, €€ CBOMCTBA U | [lokazamenb-Hole YPAGHEeHUs U MCETCOpOJIora i
52 | 11 nenens Pym ’ P 00) OOwiexynbTypHas P
rpaduk Hepagencmaa. (usnka-saepimKa)
[TokazarenbHas KLy, ee cBoucTBa U |[lonamue noeapugma. 0l0)
53 | 11 venens byn i pug . KommyHukaTuBHas
rpaduk Dynukyus y = log x, ee ceoticmea u NP1
54 | 11 nexens [Toka3zatenpHast QyHKIHSI, €€ CBOMCTBA U |2paduk. @0 [lerHocTHO-
rpapuk Ceoticmea nozapugmos. HNPK | cMbIcnoBas
55 | 11 Henens [lokazarenbHble ypaBHEHUS Jlozapugmuueckue ypasnenus u @O NP/ | ObmekynbTypHast
56 | 12 Henens ITokasaTenbHbIE ypaBHEHUS Hepasencmea. @O NP/l | KomMyHUKaTHBHAsI
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Jata npoBenenust

dopmMupyembie

Ne Copnepxxanue TeMbl ®opmbI
n/n ypoxa Tewa ypoxa (mepeveHb TOrO, YTO U3Y4AETCH) | KOHTPOJIS HUTIOHEBRIC Hpumeyanue
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH

5/ | 12 Henens IlokazarenbHble ypaBHEHUS Juppepenyuposanue nokasa- @O [IP | KoMMyHHUKaTHBHAs
58 | 12 nenens [TokazaTenpHBIC YpaBHEHUS gﬁff;’;ﬁtz u noeapudyieckotl ®O NUPK | O6mekynpTypHas
59 | 12 nenens [TokazaTenbHbIe HEPAaBEHCTBA O[0) KomMmyHukaTuBHas
60 | 12 menens IToka3zaTenbHbIC HEPABEHCTBA @O NP/l | ObuiekynbpTypHas
61 | 13 menens IlokazarenabHble HEPABEHCTBA 0J0) KoMMyHHKaTHBHAs
62 | 13 nenens [Tonsitue norapudma ®O U3 | KommyHnKaTuBHas
63 | 13 Henens [TonsiTre norapudma HNPK KoMmyHHKaTHBHAS
64 | 13 uenens Horfl pugmirieckas QyHKUUA, ce DO KommyHukaTuBHas

CBOWCTBA U TpaduK
65 | 13 nenens HorfipHQ)MquCKaﬂ byHKIM, ee o0 Y4eOHo-

CBOWCTBA U TpaduK NP/ MMO3HABATEIIbHAS
66 | 14 nenens g(ggfff;\;ﬂfgggzi Pymxcns, ee 00) O61eKynbTypHas
67 | 14 Henens KonTpossHas padora Ne5 «IlokaszarenpHas QyHKIUS K/p Ne5
68 | 14 nenens CpoiicTBa orapupMoB @O MNP | ObumekynbTypHas
69 | 14 Henens CpoticTBa Jiorapu(mMoB ®O N/13 | O6mekynpTypHas
70 | 14 nenens CaoiicTBa orapuMoB @O NPK | KommyHukaruBHas
71 | 15 nepens CaoiicTBa orapu(pMoB @0 NP/l | KommyHUKaTUBHAS
72 | 15 nenens CoiicTBa norapudmon @O UPJ1 | OOuiekynbTypHast
73 | 15 nepens JlorapudmMuueckne ypaBHEHHs ®O UPJ] | KommyHukaTuBHas
74 | 15 nepens Jlorapudmuueckne ypaBHEeHuUs ®O N3 | O0mexkynpTypHas
75 | 15 Hepens ITpomexyTouHasi aIMUHUCTPATUBHAsl KOHTPOJIbHas pabora Ne6 K/p Ne6
76 | 16 Henens Jlorapudmuueckne ypaBHEeHuUs @O NPK | O0mekynbTypHas
77 | 16 Henens Jlorapudmuyeckue ypaBHEHHs 0J0) OOu1eKkynbTypHas
78 | 16 Hepens JlorapudmMuueckne ypaBHEHHs ®O UPJI | O6mexkynbTypHas
79 | 16 Henens Jlorapudmuyeckue ypaBHEeHHs @O NP/l | KommyHUKaTHBHAsI
80 | 16 nenens Jlorapugmuueckie HepaBeHCTBa 0J0) OOu1eKkynbTypHas
81 | 17 Henens JlorapudmMuueckre HepaBeHCTBA ®O UPK | KoMmmyHUKaTUBHAs
82 | 17 nenens Jlorapudmuueckie HepaBeHCTBA 0J0) OOu1eKkynbTypHas
83 | 17 Henens Jlorapudmuueckre HepaBeHCTBA ®O UPJ] | O0mekynbTypHas
84 | 17 nenens I[H(bq)epeHquOB%HHe HOKa\EaTeHLHOﬁ " 00) KoMMyHMKaTHBHas

sorapu@muueckon QyHKIUH
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Jata npoBenenust

dopmMupyembie

Ne Copnepxxanue TeMbl ®opmbI
ypoKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH
85 | 17 nenens JuddepennupoBanne mokazaTeIbHON 1 o0 Y4eOHo-
sorapuMuIecKor PyHKITUN NPK MO3HaBaTeJIbHAs
JuddepenurpoBanue moxka3areabHON U YuebHo-
86 | 18 nenens . . 0]0)
norapu@muueckor QyHKIu M03HABATENIbHAS
nppepeHIMpOBaHNE IT0KA3ATENBHON U up
87 | 18 Henens Huddepenup . - - OOmeKynbTypHas
sorapuMudecKoir PyHKITUN I1P
88 | 18 nenens KonTtponbnas pabora Ne7 «Jlorapudmuueckas QyHKIus» K/p Ne7
I'naesa 4. Illepeooopasnan u unmezpan (11 yacos)
IlepBooOpasHas 1 HeolnpeaeIeHHbIN .
89 | 18 nenens Herrpanp P Ilepsoobpasnas u HeonpedenenHwlil 010 KommyHukaTuBHas
= unmezpai.
IlepBooOpa3Has 1 HeolnpeaeIeHHbIN . VYy4eOHo-
90 | 18 Henens Onpeoenennvlii unmezpal, e2o I1P
MHTErpal . M03HABATENbHAS
= 8blulUCTIeHUE U CEOUCMEBA.
[TepBooOpazHas u HeONpeACICHHBIN . ®O
91 | 19 nenens HHTerDaT Buiyucnenue nnowadeu niockux VP OO1ekynbTypHast
D = Queyp. [Ipumepol npumenenus
[lepBooOpasHas 1 HeONpeeIeHHBIN LlennocTHO-
92 | 19 Henens unmezpana 6 gusuxe. UP]]
MHTErpal CMBICIIOBAs
93 | 19 menens OmnpeneneH bl HHTETpal @O NPK | ObmekynprypHas | Materpamus ¢ [10
94 | 19 nenens OnpeneneHHblil HHTErpa 00 KomMyHukaTuBHas | (IpPUMEHEHHE
95 | 19 menens OnpenieneHHbli HHTErpasi NP/ OO11eKkynbTypHas | OTPEACIICHHOTO
96 | 20 Henens Onpe/eIeHHBIN HHTETPa ®O UPJI | O6mekynpTypHas | MHTETpala A
97 | 20 venens OnpeneneHHblil HHTErpa HNPKIIP | OGmekynbTypHasi | BEITHCICHHS
. o0beMa Tena; B
98 | 20 nenens OnpeneneHHbIil HHTErpan ®O NPl | OOuiekynbTypHas SEKTPOHHIKE)
99 | 20 vepens KonTtponbHas pabota Ne8 «IlepBoobpa3Has U HHTErpaI» K/p Ne8
I'nasa 5. Inemenmul meopuu eeposmuocmeit u MamemamuecKo
cmamucmuxu (11 uacos)
100 | 20 Henens BepositHOCTE 1 reomeTpus Beposimuocmo u 2eomempus. ®0O KommyHuKkaTuBHas Vinrerpamms ¢ TTO
101| 21 menmens BeposiTHOCTE 1 reomeTpus Hesasucumvie nosmopenus DO Nudopmarnmonnas (nocTpocHHe
He3zaBucumble MOBTOPEHUS UCTIBITAHUH C 1
102 | 21 venens p UCHEIMAHUY C O6YMA UCKOOAMU. 121911 OOmmeKynbTypHas | IPOrHO30B B XOJI€
ABYMs UCXOOaMH Cmamucmuyeckue memoobvl
He3zaBucumble MOBTOPEHUS UCIIBITAHUN C  |0Opabomku uHgpop-mayuu [lennocTHO- CTATHETIACCIX
103 | 21 nenens p P PrMAYLL. @0 HCCIIEIOBaHMIN)
JIBYMS ICXOJTAaMH L'ayccosa kpusas. CMBICITOBAsI
104 | 21 venens HesaBucuMBble TIOBTOPEHHS HCTIBITAHUMN ¢ |3aKOH OObUUX Yuce. 00) KommyHukaTuBHas
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aTa npoBeJeHHs ®opmupyembie
Ne A poBeil Copnepxxanue TeMbl ®opmbI PMHPY
ypoKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH
IBYMS UCXOaMU NP/l
HesaBucruMble NOBTOpEHUs UCIIBITAHUN C 00)
105 | 21 nenens OO01ekynbTypHas
A JIBYMSI UICXOJIaMH HPK HCKYIIBTYP
CraTtuctudeckue MeTo1bl 00paboTKH
106 | 22 nenenst a p O]0) OOmeKkynbTypHas
nHpopmauu
107 | 22 wenens CraTucTudeckne MeTo Ikl 00paboTKH e Y4eOHo-
uHpopManuu 1I03HaBaTeNbHas
CraTtuctudeckue MeTo1bl 00paboTKH
108 | 22 nenens A p @0 KommyHukaTuBHas
nHpopmauu
109 | 22 nenens I"ayccoBa kpuBas. 3aKOH OOJBIINX YHCET NP Nudopmannonnas
110 | 22 nenens I"ayccoBa kpuBasi. 3aKOH OOJBIINX YHCENT 010 OOuiexkynbTypHas
I'nasa 6. Ypaenenusa u nepagencmaa.
Cucmemuwl ypasnenuil u nepaserncme (40 uacos)
111 | 23 nenens PaBHOCHIIBHOCTH ypaBHEHUI Pasnocunvrnocmo ypaenenui. I1P KoMmmyHukaTuBHas
112 | 23 nenens PaBHOCMJIBHOCTB YpaBHEHMI Obwgue memoOwt pewienus 010 OOuiexkynbTypHas
113 |23 nenmens PaBHOCHIIBHOCTB YpaBHEHHI ypasnenui. Ypasnenus ¢ MoOyismu. @O OO1eKyIbTypHas
114 | 23 nenens PaBHOCWIIBHOCTB ypaBHEHUI Hppayuonarsivie ypasnenus. na3 OOmieKkynpTypHast
1153 06 = lokazamenbcmeo nepagercms. SO VPL | K I/I o
Heaens M€ METO/IbI peIICHHs YpaBHEHHIA Petenie payuoHanoHbix Il | KommynukatusHas | MHTErpanus ¢
116 | 24 venens OO01ue MeTo/Ibl peleHusl ypaBHEHU N Hepasencme ¢ 0OHOI nepemMeHHoll. 00) OO01ekynbTypHas (PemeHHev
117| 24 nenens OO6mIre METOIBI pelieHUs] ypaBHEHU Hepasencmesa ¢ mooynsamu. ®O UPJ] | KoMmyHuKaTuBHAs YpaBHCHUL B
HYKOHOMHUKE,
118 | 24 nenens OO01ue MeTo/Ibl peleHusl ypaBHEHU N Hppayuonanvrvie nepasen-cmsa. NP OO01ekynbTypHas GHOTOTHIL
119 | 24 nenens PaBHOCHIBHOCTE HEPABEHCTB Ypasnenus u nepasencmea c 0symi |” g0 IpK OOmexynbTypHast reorpa(bI/H:I
nepemennblmMu. ’
120 | 24 nenens PaBHOCHIIBHOCTH HEPABEHCTB 4 @O UPJ] | KoMMyHuKaTHBHAs | hU3HKE)
Huoghanmoswr ypasuenusi.
121 | 25 nenens PaBHOCHIIBHOCTH HEPABEHCTB Cucmenmst ypasnenuil, 010 OOuiexkynbTypHas
122 | 25 uenens YpaBHEHUS U HEPABEHCTBA C MOAYJISIMU Vpasnenus u nepasencmea ¢ @O UPJ] | KoMMyHuKaTuBHas
123 | 25 wenens VYpaBHEHHUs 1 HEPABEHCTBA C MOAYJISIMU napamempamul. HNPK OOmeKkynbTypHas
124 | 25 nenens YpaBHEHHs U HEPABEHCTBA C MOAYJISIMU @O NP/ | ObmekynbTypHas
125 25 nenens YpaBHEHUS 1 HEPABEHCTBA C MOYJISIMU ®O UP/] | O6mexkynbTypHas
126 | 26 nenens YpaBHEHHUs U HEPABEHCTBA C MOAYJISIMU 00) KoMMmyHMKaTHBHAs
127 | 26 nenens KonTponbHas padora Ne9 «YpaBHEHHS U HEPABCHCTBA» k/p Ne9
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Jata npoBenenust

dopmMupyembie

Ne Copnepxxanue TeMbl ®opmbI
ypoKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH
VYpaBHEHMS U HEPABEHCTBA CO 3HAKOM 00)
128 | 26 wenens paKana VP OOmeKynbTypHas
YpaBHEHUS U HEPABEHCTBA CO 3HAKOM o0 Y4eOHo-
129 | 26 nepens paavkaia HUPK IIP | mo3HaBaTenpHas
130 | 26 Hexens YpaBHEHUS U HEPABEHCTBA CO 3HAKOM o0 Y4eOHo-
paavkana P/ HOo3HaBaTelbHasg
131 27 nexens YpaBHEHUS 1 HEPABEHCTBA CO 3HAKOM @0 VYyebHo-
panukana NPK IO3HABATEJIbHAS
YpaBHEHHs U HEPABEHCTBA C JIBYMS 0]0)
132 | 27 nenens P ——— I3 OOmieKkynbTypHast
133| 27 Hexens YpaBHEHUS U HEPABEHCTBA C JABYMs @0 Y4eOHo-
IIEPEMEHHBIMHA NPK MMO3HABATEIIbHAS
134 27 nenens YpaBHEHUS U HEPABEHCTBA C JABYMs @0 [lennocTHO-
IIEPEMEHHBIMU NP1 CMBICJI0Bas
135 | 27 venens JlokazaTenbCTBO HEPABEHCTB OO IIP | KoMMyHUKaTUBHAS
136 | 28 Henens JlokazaTenbCTBO HEPABEHCTB ®O NP/ | KoMMmyHukaruBHas
137| 28 nenens Jloka3aTesbCTBO HEPABEHCTB @O NPK | OOmiekynbpTypHas
138 | 28 Henens JloKa3aTebCTBO HEPABEHCTB 00 OOu1eKkynbTypHast
139 | 28 nenens Cucrembl ypaBHEHUN @O NPK | O0mekynbTypHas
140 | 28 nenens Cucremsl ypaBHEHUN 00 OOu1eKkynbTypHast
141 | 29 nenens Cucrembl ypaBHEHUN @O NPK | MadopmanmonHas
142 | 29 nenens Cucrembl ypaBHEHUH 0J0) WNudopmannonnas
143 | 29 nenens Cucremsl ypaBHEHUN @O NP/l | KommyHUKaTHBHAsI
144 | 29 nenens KonTposbHas padora NelO «Cuctemsl ypaBHEHUH U HEPABEHCTB)» k/p Nel0
145 29 nenens 3ajauu ¢ napamMeTpamu DO O6mekynbrypHas | Uaterpanus ¢ [10
146 | 30 nenens 3aa4yu ¢ napameTpamu ®O UPK | Uudopmarmonnas | (perieHue
147 30 Henens 3azauu ¢ napaMeTpamu @O NP/l | KommyHHKaTHBHAsI | TAPaMETPUUECKUX
148 | 30 nenens 3aa4un ¢ napameTpamu 0J0) Undopmannonnas | 33124 B MEIUIMHE)
149 | 30 Henmens 3ajaun ¢ mapameTpamu dO OO6mIeKyIbTypHast
150 | 30 Henens 3aza4uu ¢ napameTpamu 0J0) KoMMyHHKaTHBHas
Ooobwarowee nosmopenue (25 uacos)
) . Obobuwenue, cucmemamuzayus, 0l
151 | 31 Henens [ToBTOpenue: «/leficTBUTENbHBIE YUCTA» saxpennenue sanuii, yvenuii u IPK OOmekynbTypHas
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aTra npoBeAeHHUs dopmupyeMble
Ne A poBeil Copnepxxanue TeMbl ®opmbI PMHPY
YpOKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH
152 | 31 nenens IToBropenue: «HucnoBpie PyHKITUI HABLIKOB, NOJLYYEHHBIX HA YPOKAX 0J0) KoMMyHHKaTHBHAs
[ToBTOopenue: «Tpuronomerpudeckue aneedpvl U Hava o0 lenHocTtHO-
153 | 31 Henens
byHKINY Mamemamuyecko20 ananu3a no NPK CMBICJIOBAs
[ToBTopenue: «TpUroHOMETPUYECKUE uzyuennvim memam kypca 10-11
154 | 31 nenens p P p Y P NP1 OOmeKyIbTypHas
ypaBHEHUS» K1accos.
[ToBTopenue: «IIpeoGpazoBanue 00)
155| 31 nenens p peobp . OOmeKynbTypHas
TPUTOHOMETPUYECKHUX BBIPAKCHUI I1P
156 | 32 nenens [ToBropenue: «IIpousBoiHas» dO KommyHukaTuBHas
157 | 32 wenens [ToBTopenue: «lIpousBoanas» @O MNP | ObmekynbTypHas
Pewenue 3a0anuti omxpvimozo o0
158 | 32 nenmens [ToBTOpenue: «MHOTOUTICHBI» OOmmeKynbTypHas
A p bamnka 3aoay EI'D no mamemamuxe HNPK HICKYIRTYD
Pewenue 3a0anuti omxpvimozo ®O
159 | 31 nenmens [ToBTOpeHue: «MHOTOUTIEHBI» Nudopmanronnas
& P banxa 3a0au EI'D no mamemamuxe P/ (bopman
[ToBTOpenue: «CreneHu U KOPHHU. Pewenue 3a0anuii omxpvimozo
160 | 32 nenmens p p P NP OOmmeKynbTypHas
CreneHHble QYHKITUN oanxa 3a0au EI'D no mamemamuxe
[ToBTOpenue: «CreneHu U KOPHHU. Pewenue 3a0anuii omxpvimozo
161 | 33 Henmens p p P 0J0) OOmmeKynbTypHas
CreneHHble QYHKITUN oanxa 3a0au EI'D no mamemamuxe
[ToBropenue: «llokazarenbHas Pewenue 3a0anuii omxpvimozo
162 | 33 nenmens p P NPK NudopmanmonHas
GyHKIIS oanxa 3a0au EI'D no mamemamuxke
[ToBropenue: «llokazarenbHas Pewenue 3a0anuii omxpvimozo
163 | 33 nenmens p P NP OOmmeKynbTypHas
GyHKIS oanxa 3a0au EI'D no mamemamuxke
[ToBrOpenue: «Jlorapupmuyeckas Pewenue 3a0anuii omxpvimozo
164 | 33 nenmens p puo P 00) KoMMyHHKaTHBHAS
GyHKIS oanxa 3a0au EI'D no mamemamuxke
[ToBrOpenue: «Jlorapupmuyeckas Pewenue 3a0anuii omxpvimozo O[0)
165 | 33 nenens P pud P OOuiexkynbTypHas
byHKIHS banka 3aday EI'D no mamemamuxe NP1
IToBropenue: «IlepBoobpazHas u Pewenue 3a0anuii omxpeimozo 0]
166 | 34 nenens OO0mekynbTypHas
A WHTETpa» banka 3aday EI'D no mamemamuxe NPK HICKYIRTYD
[ToBTopenue: «IlepBoobpaznas u Pewenue 3a0anuii omxpvimozo 0l0)
167 | 34 uenens p P P P Nudopmannonnas
WHTETrpan baunka 3aday EI'D no mamemamuxe HPJ]
[ToBTOpEHME: «YpaBHEHUS U Pewenue 3a0anuii wacmu C u3 @0 [lerHocTHO-
168 | 34 uenens
HEPAaBEHCTBA mamepuanoe EI'D no mamemamuxe NPK CMBICJIOBAs
[ToBTOpEHME: «YpaBHEHUS U Pewenue 3a0anuii wacmu C u3
169 | 34 uenens P p DO Nudopmannonnas
HEPABEHCTBA» mamepuanos EI'D no mamemamuxe
170 | 34 nenmens [ToBTOpenue: «CUCTEMBbI YPaBHCHUN U Pewenue 3a0anuii wacmu C u3z NP1 OOmeKyIpTypHast
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Jata npoBenenust

dopmMupyembie

Ne Copnepxxanue TeMbl ®opmbI
YpOKa Tema ypoka KJII0YeBbIe IMpumeyanue
n/n (mepe4eHb TOr0, YTO M3y4aeTCH) | KOHTPOJIA
10 IVIaHy |10 (pakTy KOMIIETEHTHOCTH
HEPABCHCTBY mamepuanog EI'D no mamemamuxe
[ToBTrOopenue: «CUCTEMBI YpaBHEHUN U Pewenue 3a0anuii vacmu C u3
171| 35 nenens p yp HNPK Nudopmanmonnas
HEPABCHCTBY mamepuanog EI'D no mamemamuxe
[ToBTOpeHue: «IeMEHTBI TEOPUU .
. . Pewenue 3a0anuii omxpvimozo
172 | 35 wenens BEPOSITHOCTEN U MATEMATUYECKOU DO KommyHnukaTuBHas
oanxa 3a0au EI'D no mamemamuxe
CTaTUCTUKI)
[ToBTOpeHue: «IeMEHTBI TEOPUU .
. . Pewenue 3a0anuii omxpeimozo
173 | 35 nenens BEPOATHOCTEN U MAaTEMaTHUECKON NPK WNudopmannonnas
banka 3a0au EI'D no mamemamuxe
CTaTUCTUKID)
174 35 nenens [ToBTopenue: «3agaun ¢ napamerpamu» | Pewenue 3adanuti vacmu C u3 0J0) OOmmeKynbTypHAS
175| 35 nenens [ToBTOpenue: «3agaun ¢ mapamerpamMuy» |mamepuanog EI'D no mamemamuxe DO OO01eKkynbTypHas

DoOpMbl KOHMPOAA:

@O — dhpoHTANBHBIN OMPOC

UPJl — naauBuyanbHas pabota y J0CKU

NPK — unnuBuyanpHas paboTa mo KapToukam
k/p Nel — koHTpoOIsIEHAs paboTa

W13 — unauBuayanbHOE JOMAIIHEE 3a/JaHue
[1P — npoBepounas padota
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Konmpo.ub ypoeHs o6yueHHOCmu

Ne

w/n Jara

Tema KOHTPOJILHOH PadOTHI

Bun konTpoJs

11 xaace

1 2 "Henensd

10 knaccay

Bxoonas xkonmponvuas paboma Nel «llosmopenue
Kypca aneeopvl u Hauai Mamemamuiecko20 aHaiu3a

Bxoonoii aomunucmpamugnulil
KOHMPOIb

2 4 genens

«Mmnoeounenwvt»

Koumponvnas paboma Ne2

Texywuti KoHmpo

3 & Henmens

Koumponvnas paboma Ne3
«Cmenenu u KOpHu»

Texywuti KoHmpow

4 | 10 genens

Koumponvnas paboma Ne4
«Cmenennvle pynkyuuy

Texywuti koHmponb

5 | 14 wenens

Koumponvnas paboma Ned
«llokazamenvuas ynkyus»

Texywuti koHmponb

6 | 16 nenens

IIpomedicymounas aoMuHUCmpamuenas
KOHmMpovHas paboma Neb

IIpomesicymounuiii
AOMUHUCMPAMUBHBIU KOHMPOIb

7 | 18 wenmens

Konmponvnas paboma Ne7
«Jlocapugpmuuecxasn ghynxyusy

Texywuii koHmponb

8 | 20 wenens

Koumponvnas paboma Ne§
«llepsoobpasnas u unmezpany

Texywuii kKoHmpob

9 | 26 Henens

Koumponvnasa paboma Ne9
«Ypasnenus u nepasencmea»

Texywuii koHmponb

10

30 Henensa

Koumponvnas paboma Nel()
«Cucmemvul ypagneHull U HepaABEeHCME»

Texywuti koHmponb

Yuye6HO-Memoduyeckoe o6ecnedyeHue

061eo0pa3zoBaTeNbHBIX
yUpexACHUN
(npodunbHEIA ypoBeHs) /
A.I'. Mopaxosuy, [1.B.
CeMeHOB. 2-¢ U311, cTep. —
M.: Muemo3suna, 2014

2. AnreOpa u Havaa
anamm3a. 11 kmacc. B 2 4.
Y. 2. 3agauyHuK I
0011e00pa30BaTEIEHBIX
yupexIeHUu!
(npoduinbHBIA ypoBeHb) /
[A.I. MopaxoBud u ap.];
mox pen. A.T'.
MopakoBuya. 3-¢ U3,
nomn. — M.: MHeMo31Ha,
2014

KJaccel. Anrebpa u
Havajga MaTeMaTHYeCKOTo
ananm3a. 10 — 11 kmaccer /
aBT.-cocT. 1. 3ybapesa,
A.T'. MopakoBuu. — 3-¢
u3n., crep. — M.:
Mmuemo3suna, 2011

HaumenoBanue | OCHOBHAsI INTEPaTypa | YyeGHble U CcIpaBoOYHbIE | Y4eOHO-MeTOoauYeCKasi
Menunapecypcnbl
npeaMera (yueGHuKH) nocooust: JIMTepaTypa:
11 knace
Anrebpa 1. Anre6pa u Havana 1. ITporpaMmBL. 1. Anrebpa u Hadaa 1. YuebOHoe nocobue
1 Hayvaia anamm3a. 11 kmacc. B2 4. | MaremaTuka. 5 — 6 anamm3a. 11 xmacc «Ypoku anreOpbl
AHAII3a Y. 1. YuebHuk ans Kiaccel. Anrebpa 7 — 9 (npodunbHelii ypoBens): | Kupuina u Medoans

METOINYECKOE TTOcoOue 10-11 xmaccs»

it yuutesst / AL
Mopaxosuy, I1.B.
CemeHoB. — M.:
Muemosuna, 2010

2. Yuebnoe nmocobue «1C:
MaremaTH4YeCKUM
KOHCTpYKTOp 2.0%»

3. YuebHoe nmocobue

«OTKpBITasl MAaTEMATHKA.
Anrebpay

4. YuebOHoe nocobue
«OTKpbITasl MAaTEMATHKA.
OyHKIUU U TpadUKH»
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MyHnuunaisHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPEKICHHUE

« CprYTCKaH TCXHOJIOMYCCKas IKOJIa

PabGouas nporpamma no MaremarTuke (ajredpa u Ha4yajia aHaJau3a)
(yry0sennsiii ypoBens) 10 kiace

2022-2023 y4eOnblii roj



IHosicHuTeALHAA 3aIHCKA

PaGouas mporpamma mno anrebpe u HayasaMm aHanuza s ydammuxes 10 kmacca (yriayOnéHHbIN
YPOBEHB) COCTABJICHA B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTAMH:

1. ®enepanbubiM 3akoHOM OT 29 nekadps 2012 roma Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

2. ®enepanbHbIM KOMIIOHEHTOM TOCYJIapCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB HA4ajJbHOTO
0011eT0, OCHOBHOTO OOIIETO U CpenHero (MOJIHOTO) o0mIero oopa3oBanus, mpuka3 ot 5 mapra 2004 r.
Ne 1089 (B pen. mpukazoB Munobpuayku Poccum ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot
19.10.2009 Ne 427, ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, o1 31.01.2012 Ne 69)

3. O6pa3zoBareapHO MPOrpaMMoi 00111e00pa30BaTEIIHBHOTO YUPEIKICHNUS,

4. Tlonoxxenuem o paboyeil mporpamMme neaarora
Pabouas mporpamma paspabotana ¢ yuéToM aBTOPCKOM MporpamMmbl Mo ajiredpe M HavajgaMm aHaau3a
10-11 xmaccer /aBt.coct. U.1.3ybapesa, A.I',Mopakosud. M. Muemo3una, 2011./ u opueHTHpOBaHA
Ha ucnojs3oBanue yueOHuka A.I'. Mopakosuy, [1.B. Cemenos —8e uzn. — M.: MHEMO3HWHA, 2019,
C W3MCHCHHUSMH., KOTOPBIA BKIOUYEH B (enepanbHbId NEepeYeHb YYCOHHUKOB, PEKOMEHIYEMBIX K
UCIIONIb30BAHUIO TPU pPeaTu3allid HMMEIOIUX TOCYAApCTBEHHYIO aKKpeIuTalio o0pa3oBaTelbHBIX
nporpaMM HA4aJbHOTO OOIIEero, OCHOBHOTO OOIIEro, cpeaHero oOmiero oOpaszoBaHus (IpHKa3
Musnnpocserienus Poccun ot 28.12.2018 r. Ne 345).

Iess kypca - 1aTh yyaluMmcsl MpeACTaBICHHs O POJIM MaTEMAaTUKU B COBPEMEHHOM MHpE, O
crocobax NpUMEHEHUsI MaTEMAaTUKH, KaK B TEXHUYECKHUX, TaK U B TYMAaHUTApPHBIX cepax.
3agaum kypca:
(dopMupoOBaHUE IPEJICTaBICHUNA 00 UAESIX U METOJaX MaTEMaTUKU; O MaTEMaTHKE KaK YHUBEPCAJIbHOM
A3bIKE HAYKH, CPEJICTBE MOJICIMPOBAHUS SIBICHUI U IPOLIECCOB;
OBJIQ/ICHUE SI3BIKOM MAaTEMAaTHUKH B YCTHOW M MUCbMEHHOH (popMe, MaTeMaTUYeCKUMHU 3HAHUSIMH U
YMEHUSAMH, HEOOXOAUMBIMHU JJIs1 U3YyUYEHHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCUUIUINH, IPOAOI-
KEHUs1 00pa30BaHUs U OCBOEHUS U30paHHOM ClIeNaIbHOCTU HA COBPEMEHHOM YPOBHE;
pa3BUTHE JTOTMYECKOTO MBIIIJICHUS, aITOPUTMUYECKOM KYJIbTYphl, IPOCTPAHCTBEHHOI'O BOOOpaXKEeHUs,
MaTeMaTUYeCKOT0 MBILIUICHUS U UHTYUIIUHU, TBOPUECKUX CIIOCOOHOCTEH, HEOOXOIMMBIX AJIs IIPO-
JIOJKEHUS] 00pa30BaHUsA U JUIsl CAMOCTOSATENBHOM JeSITeIbHOCTH B 00J1aCTH MaTEMAaTUKU U €€
IPUIIOKEHUH B Oyayliel npodeccuoHanbHOM AeATeIbHOCTH;

BOCIIMTAHHE CPEACTBAMM MAaTEMAaTHKU KyJIbTYphl JIMYHOCTH YEPE3 3HAKOMCTBO C HCTOpPHEHN
Pa3BUTHS MATEMATUKHU, SBOJIIOIIMEN MaTeMaTUYECKUX HUJIeH; MOHUMaHUs 3HAUUMOCTH MaT€MAaTUKH TS
Hay4YHO-TEXHUUYECKOTO IIporpecca.

O0mas xapakTepucTHKa y4eOHOro Kypca.

B npo¢unbHOM Kypce conepkanre o0pa3oBaHus, PEeICTaBIEHHOE B OCHOBHOM IIIKOJIE, Pa3BUBAETCS B
CJIEIYIOIINX HAIlPaBICHUAX:

* CcHUCTeMaTH3alus CBEACHWA O unciax; (QOpMHpPOBAHUE MPEJICTABICHUA O pacCHIMPEHUN
YHUCJIOBBIX MHOJKECTB OT HATypalbHBIX JIO KOMIUIEKCHBIX KakK CIOCO0€ TIOCTPOEHHS HOBOIO
MaTeMaTUYECKOro arrmapara Ui peleHus] 3a4ad OKPYXKAIoLIEro Mupa W BHYTPEHHHMX 3ajad
MAaTeMaTUKH; COBEPIICHCTBOBAHUE TEXHUKHU BBIYUCICHUN;

* pa3BUTHE U COBEPIICHCTBOBAHME TEXHHKHU alreOpanueckux NpeoOpa3oBaHUM, peIICHH
YPaBHEHUH, HEPABEHCTB, CUCTEM;

* cucTeMaTH3allds W PACHIMPEeHUE CBEACHHH O (YHKIHSIX, COBEPIICHCTBOBAHUE TpadUUeCKUX
YMEHMH; 3HAaKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJaMH MaTeMaTH4YeCKOTro aHajiu3a B o0beMme,
MO3BOJISIOIIEM UCCIIEIOBATh AIEMEHTapHbIe (YHKIIUHU U PeIlaTh IpOCTeHIme

* pa3BUTHE MPEACTABICHUN O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX B OKPYKAOLIEM
MHpE;



* COBEpILEHCTBOBAHME MAaTEMaTHYECKOrO0 pa3BUTUS JIO YPOBHs, IO3BOJISAIOLIETO CBOOOIHO
NPUMEHSATH U3y4YeHHbIE (PaKThl U METOJIBI IIPU PELICHUH 3aja4y U3 Pa3IMUHBIX pa3/esioB Kypca, a TaKkxKe
MCIIOJIb30BaTh UX B HECTAHIAPTHBIX CUTYALHSX.

* (popMupOBaHUE CIIOCOOHOCTH CTPOHUTH M MCCIEAOBATH MPOCTEUIINE MAaTEMAaTHUYECKUE MOACIH
OpU pELIeHUHM MPUKIAAHBIX 3ajad, 3aJad M3 CMEXHBIX JAUCUUIUIMH, YriayOjieHue 3HaHui 00
OCOOCHHOCTSIX IPUMEHEHUS MAaTEMAaTUYECKUX METOJIOB K MCCJIEIOBAHUIO IPOLECCOB U SIBICHUN B
IpUPOJIE U OOIIECTBE.

VYuyamuecsi, OCBOMBIIME JAHHBIA Kypc IMOIYy4arOT OOBbEM 3HAHUN IO MaTEMATHUKE, KOTOPBII
IIO3BOJIAT PEAIU30BaTh UX IUIAHBI [10 IIOJIYYCHUIO TEXHUYECKUX CIIEHUAIBbHOCTEMN.

Onncanue Mecta y4eOHOro Kypca B y4eOHOM ILIaHe.

OTIMYHUTENBHBIX 0COOCHHOCTEH paboueii mporpaMMbl 10 CPaBHEHUIO ¢ IPUMEPHOM HET. Y POBEHB
oOyuenus yriyonéunsiii. KonnyectBo yacoB B Henemo 4. KomnyectBo yacos 3a roa 140.
KonTponbubix padboT 9, 3 KOHTPOIbHBIX pabOT aIMUHUCTPATUBHBIX.

COJAEP/KAHUE ITPOI'PAMMBI

IloBTOpEeHue Kypca MmateMaTuKH (aaredpa) 7-9 kiace.

JeiicTBUTEIbHBIE YHCJIA.

HatypanbHble u Lensle yucia.

Henumocts nensix uncen. [pusnaku genumoctu. IIpocTteie u coctaBHble yncia. JleaeHue ¢ 0CTaTKOM.
HOJ. HOK. OcHoBHas Teopema apudMeTHKN HATYpaTbHbBIX YHCEI.

Pannonanenble uncna. MppannonanbHblie ynciaa. MHOKECTBO AEMCTBUTEIBHBIX YUCEL.
JlelicTBUTENBHBIE YKCIIA U YUCIIOBas psamasi. UucioBble IPOMEXKYTKH. AKCHOMAaTHKA I€HCTBUTEIbHBIX
yuces. Moayib 1eHCTBUTENBHOTO ynciaa. MeTosl MaTeMaTUyeCKON MHTYKIUH.

Yucuaosbie pyHKUMH.

Omnpenenenue YuCIOBON (DYHKIIMHU U CIOCOOBI ee 3amanusi. CBoCTBa (QyHKIIHIA.

[Tepuonnueckue pynkuuu. O6paTHast QyHKIHSL.

Tpuronomerpuyeckue pyHKIHUH.

YucnoBast OKpyKHOCTb. UHcI0Bast OKpY’KHOCTh Ha KOOPAMHATHOM TIOCKOCTU. CHHYC U KOCHUHYC.
TanreHc u kotanreHc. Tpuronomerpuyeckrue QyHKIUN YUCIOBOTO apryMeHTa. TpuronomeTpuyeckue
¢GyHKIMH yraoBoro aprymenTa. @yHKIMU Y = SIN X, Y = COS X, UX cBoicTBa U rpaduku. [ToctpoeHue
rpaduka ¢pyukium Y = mf(X). [Toctpoenue rpaduka pyukiuu Yy = f(kx). I'paduk rapmonungeckoro
konebanus. Oynkun y = tg X, Y = ctg X, ux coiictBa u rpaduku. O6paTHbIE TPUTOHOMETPHUUECKUE
(GyHKIIMH, UX CBOWCTBA U rpaduku. TpuroHomeTpuyeckue GyHKIMH YTI0BOro aprymeHTa. @yHKIuu y
= SN X, Yy = COS X, ux cBoicta u rpaduku. [Toctpoenune rpaduka dpyukiun y = mf(X). [loctpoenue
rpaduka ¢pyukiun Y = f(kx). ['paduk rapmonndeckoro konedanus. @ynkuun y = tg X, y = ctg X, ux
cBoiicTBa U rpadguku. OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKIMH, UX CBOWCTBA U IpadKu.
Tpuronomerpnueckne ypaBHeHusl.

IIpocreiimme TPUroHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA. METOIbI pEeIICHUS
TPUTOHOMETPUYECKUX YpaBHEHMI. MeTo ] 3aMeHbI IEpEMEHHOW. MeTo/1 pa3iioKeHUsI Ha MHOKHUTEIIH.
OaHOpOJHBIE TPUTOHOMETPUUECKUE YPABHEHUS.

IIpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIPAKEHHUI.

CuHHYyC 1 KOCUHYC CyMMBI ¥ pPa3HOCTH apIyMEHTOB. TaHI'€HC CyMMBI M pa3HOCTH apryMEHTOB. POpMyJIbl
npuBeaeHus. @opmysisl ABoHOro aprymenta. ®opmyinsl noHmxkeHus crenenu. [lpeodpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIUH B mpousBeneHue. [IpeobpazoBanne mpon3BeaeHUs
TpUTOHOMETpHUecKuX QYHKIHHI B cymmy. [Ipeobpa3oBanre TpPUrOHOMETPUYECKUX BhIPAKEHUN
[TpeoOpa3oBanue Beipaxkenuss ASin X + Bcos X k Bugy Csin (X + t). MeToas! pemenus
TPUTOHOMETPUYECKHUX YpaBHEHUH.

KommniexkcHsble uncaa.



KommekcHbie uncna u apupmeTnueckue onepanuu Haja HuMu. KoMiiekcHbie yrciia 1 KOOpAXHATHAS
IIOCKOCTh. Tpuronomerpuueckas popma 3amucu KOMIUIEKCHOTO yrcia. KomrmiekcHble yucna u
KBaJIpaTHbIC ypaBHEHUS. Bo3BegeHNe KOMIUJIEKCHOTO YUCIIa B CTeNeHb. V3BieueHne KyOuueckoro
KOpH$ U3 KOMIUIEKCHOTO YHCJIA.

IIpousBoanas.

Uucnossle nocienoBaTenbHOCTH. [Ipenen uncnosoii nocnenosarensbHoctu. llonsatue o npenene
rocseoBareabHOCTH. CBOMCTBA CXOAAIIMXCS MTOCIIEI0BAaTENbHOCTEN. Briunciaenue npenenon
nocieaoBareabHocTel. beckoHeuHo yObIBarolas reoMmeTpuyecKkas nporpeccus u ee cymma. Ilpenen
¢byuxun. [Ipenen ¢pynkiumn Ha 6eckoneunoctu. [lonarue o npenene pynkuuu B Touke. [loBenenue
¢dbyHKIMI Ha 6eckoHeuHOCTH. AcuMNTOTHL. [Ipupamienue aprymenra. [Ipupamienue GyHKIUN.
Omnpenenenue npou3BogHOM. [loHATHE 0 TPOM3BOAHON DYHKITUHU, GU3HUECKUN U T€OMETPUICCKUI
CMBICJI IPOU3BOIHOM. Briunciienue npon3BoaubiX. [Ipon3BoHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS U
gacTHOTO. [Ipon3BoaHbIE OCHOBHBIX 3JIeMeHTapHbIX (yHKIuil. JuddepennrpoBanue caoxxHOMI
¢bynkuuu. {uddepennppoanne oOpaTHON QYHKIUHU. Y paBHEHHE KacaTeIbHOM K rpaduKy (QyHKIHH.
[Ipumenenue mpou3BOIHOMN /Ui UccienoBaHus GyHkiui. [IpuMeHnenre npou3BOIHBIX MPU PELICHUH
ypaBHeHHi1 1 HepaBeHCTB. [locTpoenue rpadukoB ¢pyHkumid. [Ippmenenue mpon3BOAHON K
uccienoBaHuio GyHKIMN U mocTpoeHuto rpadgukoB. Bropas npousBoaHas u ee Gu3MUECKUNA CMBICI.
[IpumeHeHne nporu3BOIHON /Ui OTHICKAHUS HAaUOOIbIINX U HAMMEHBIINX 3HAYEHUN BEJTMYHH.
Hcnonb30BaHre MPOU3BOAHBIX MPU PEUICHUH TEKCTOBBIX, PU3NUECKUX U T€OMETPUUECKUX 3a/1ad,
HAXO0XJAEHUH HauOOJIbIINX U HAMMEHBIINX 3HaueHUH. [IpuMeprl ncnoib30Banus MPOU3BOAHOM 171
HAax0KJICHUS PEUICHUs B IPUKIIAIHBIX, B TOM YHCJIE COLUATIbBHO-9KOHOMUYECKHUX, 3a]a4ax.
Kom0unaTtopuka n BeposiTHOCTb.

[IpaBuio ymuosxenus. Kombunaropueie 3anaun. [lepecranoBku U (hakTOpHUaIbL.

®opmyIibl YKciia IEpPecTaHOBOK, COUETaHM, pa3MerieHuil. Perenrne koMOMHATOpHBIX 3a1a4. Beidop
HECKOJIbKUX 3JIEeMEeHTOB. buHoMmuanbubie koaddunmentsl. @opmyna 6uHoma Herotona. CoiicTBa
onnomuanbHBIX K03 duumenton. Tpeyronsuuk [ackans. CirygaitHpie COOBITHS U HX BEPOSITHOCTD
DeMeHTapHbIE U CIIOKHBIE COOBITUS. PaccMOTpeHHe Ciy4aeB U BEPOSITHOCTh CYMMbI HECOBMECTHBIX
COOBITUM, BEPOATHOCTH ITPOTUBOIOJIOKHOT0O COOBITHS. [IOHATHE O HE3aBUCUMOCTH COOBITHI.
BeposTHOCTB M cTaTHCTHUYECKAs YaCTOTa HACTYIUIEHUS COOBITH. PelieHne mpakTHYecKux 3a1ay ¢
MIPUMEHEHUEM BEPOATHOCTHBIX METO/10B. TabnuuHoe 1 rpaduyeckoe MpeicTaBIeHUe TaHHbIX.
YucnoBble XapaKTEPUCTUKH PAIOB JaHHBIX.

Temarnueckuii niIan

Ne Ocnoenvle pazoenwi Koauuecme Koauuecmeo
n/ 0 uacos Konmponsnuvie Aomunmn.
n pabomul KOHmMpOnbHble
pabomul
IToBTOpEHME 4 1
1 JlelicTBUTENbHBIC YKCIIa 12 1
2 UYucnoBble QyHKIIUU 9 1
3 Tpuronomerpuueckue GyHKIUU 26 1
4 TpuroHomeTpudecKkue ypaBHEHHUs 10 1 1
5 IIpeoOpazoBanue 21 1
TPUTOHOMETPHUYECKUX BBIPAKEHUIH
Kom1iekcHele yncia 9 1
6 [IpounzBoHas 28 2
I KombOuHaropuka 1 BEpOSITHOCTh I 1
9 IToBTOpEHME 14 1
HWroro 140 9 3




NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O ITIPEJIMETA MATEMATHKA
(AJITEBPA 1 HAYAJIA AHAJIM3A)
1. JINYHOCTHBIE :

Y obyuarowezoca 6yoym cghopmupoeanii:

00 MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAaKTUKHU, OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP, a TAKXKe Pa3IMYHbIX (HOPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HaHHE CBOETO MECTA B MOJIUKYIHTYPHOM MUPE;

[0 OCHOBBI CaMOpPa3BUTUA U CAMOBOCIIMTAHHA B COOTBECTCTBUU C O6H.[€'—I€JIOBC‘I€CKI/IMI/I ONECHHOCTAMHU U
UieallaMH TPaKAaHCKOTO 00IIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITEIIbHON, TBOPUYECKON H
OTBETCTBEHHOM ACATCIIbHOCTH,

00 HaBBIKK COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, Y1eOHO- CCIeI0BATEIbCKOM, IPOSKTHON U IPYTUX BHIAX
IEATeNbHOCTH;

(] TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE CaMO0OPa30BaHUIO, HA IPOTSHKEHUH BCEi
’KM3HHU; CO3HATEJIFHOE OTHOILICHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIITHON
npoeCCHOHATLHON 1 00IIECTBEHHOH IEATELHOCTH;

Obyuarouwguiica noayuum 603IMOHCHOCHY 01 POPMUPOBCAHUA:

[0 yMEHHUSs SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOW M MMMUCbMEHHOM peUH, IOHUMATh
CMBICII IIOCTABJICHHOH 33/1a4H, BBICTPAUBATH apTYMEHTAIIHIO, IIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEDHI,
[0 KpUTHYHOCTH MBIIUICHUS, YMEHHUS PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC BHICKAa3bIBAHUS,
OTJINYATh THITIOTE3Y OT (PaKTa;

[0 mpeacTaBICHHs O MaTEMAaTHYECKOM HayKe Kak cepe YeoBeueCKol AeITeIbHOCTH, 00 JTanax ee
pa3BUTHSI, O €€ 3HAUUMOCTH ISl PA3BUTHSI IIUBUIIA3AIINY;

[0 KpeaTUBHOCTH MBIILJICHUS, HHUIIUATUBbI, HAXOYUBOCTH, AKTHBHOCTH TIPU PEIICHUU
MaTeMaTHYeCKUX 3a7ady;

O yMEHHS KOHTPOJIHUPOBATH MPOIECC M PE3YIbTaT YICOHON MaTeMaTHIeCKOM e TeIIbHOCTH,

O yMeHHS MIIaHUPOBATh ACSITEIbHOCTD.

2. MeranpeaMeTHbIe Pe3yabTAThI:

PeryasituBubie YY/I:

Oobyuarowuiica nayuumces:

O dopMynupoBaTh YUeOHYIO 3a7a49y;

O BbIOMpATh AEUCTBUS B COOTBETCTBUU C ITOCTABICHHOM 3a/aueil M yCIOBUSAMU €€ pealu3alti;

O nmIaHUpOBaTh MYTH JOCTHXKEHHUS 1LI€JIei, 0CO3HaHHO BBIOMpPATh Hanbosee 3¢ (HeKTUBHBIE CLIOCOObI
peleHus yueOHbIX U M03HaBaTEIbHBIX 33]a4;

O npeABUAETh YPOBEHb OCBOCHUS 3HAHUI, €M0 BPEMEHHBIX XapaKTEPUCTHK;

0 cocTaBiATh IJIaH U IIOCICI0BATECIIbHOCTE ACUCTBHUT;

(] OCYIIECTBIATH KOHTPOJIb [0 00pa3ily 1 BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

[0 ageKkBaTHO OLIEHUBATh MPAaBUIBHOCTD WM OMIMOOYHOCTD BBIIIOJHEHUS Y4eOHOH 3a1auu, ee
O0OBEKTUBHYIO TPYJAHOCTb U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

00 cpaBHUBATh CIIOCOO NEHCTBUS U €0 Pe3yJabTaT C TAJIOHOM C LENbI0 OOHAPYKEHUS OTKIOHEHUH U
OTJIMYUN OT ITAJIOHA.

[0 BUJETh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluu B IPYTUX TUCIMILIMHAX, B
OKpY>Karollen KU3HH;

(] HaXOAUTH B PA3IMYHBIX UCTOYHHKAX MHPOPMAIUIO, HEOOXOAUMYIO JUIsS PEIICHHUSI MAaTeMaTHYECKUX
npo0JieM, ¥ MPEACTaBIATh €€ B MOHATHOM Gopme; MpuHUMaTh



pelleHNEe B YCIOBUAX HEMOTHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

Oodyuarowguiica noayuum 603MONCHOCMb HAYUUMbCA:

O onmpenensTh MOCIeI0BaTENbHOCTD IPOMEXYTOUHBIX 1[E€Je U COOTBETCTBYIOIINUX UM JICHCTBUM C
Y4€TOM KOHEUHOI'0 pe3ysbTara;

O npeABUAETh BOZMOKHOCTH MOTYYEHHsI KOHKPETHOTO pe3ysibTaTa Mpy PEeLICHUH 3a/1a4;

O BBLIAENIATH U OCO3HABATh TO, YTO YXKE YCBOEHO U UTO €LIE MOJUIEKUT YCBOEHUIO,

[0 oco3HaBaTh Ka4€CTBO U YPOBEHb YCBOCHUS, AaBaTh CAMOOLIEHKY CBOEH JIeATEIbHOCTH;

(] KOHIIEHTPUPOBATH BOJIIO JIJIsl IPEOAOJICHUS 3aTPyJHEHUN U (PU3HUECKUX TPENSATCTBUN.

ITo3naBartenbHbie YY /I:

Ooyuarowuiica nayuumces:

[0 caMOCTOSITEBHO BBIICTATH ¥ POPMYITHPOBATH TTO3HABATEIBHBIC LIEIIH;

[0 ucronb30BaTh 00IIME MPUEMBbI PEIIeHUs 3a/1aY;

0 npUMEHSTh IPABUIIH U MOJIb30BATHCS MHCTPYKIUSIMH, OCBOCHHBIMU 3aKOHOMEPHOCTSIMU;

O OCYIIECTBIISITH CMBICIIOBOE UTEHHUE;

O co3maBaTh, MPUMEHSTH U IPEOOPa30BHIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA, MOJIEIU M CXEMBI JUIS
perieHust yueOHbIX MaTeMaTUUECKUX MPoOIIeM;

0 NOHMMATh CYUIHOCTh AJITOPUTMHYECKHUX MPEAIUCAHUN U YMETh JIEHCTBOBATh B COOTBETCTBUHU C
MIPEAJIOKEHHBIM AJITOPUTMOM;

O MOHUMATh U UCIIOJIb30BaTh MAaTEMATUYECKUE CPEJICTBA HATJISIAHOCTH (PUCYHKH, YEPTEKH, CXEMbI U
Ip.) JUISL WIDTIOCTPAIlMU, HHTEPIPETaliU, apryMEHTaIlUN;

0 yMeTb HaXOAUTh B PA3JIMYHBIX HICTOYHUKAX, B TOM YKCJIE KOHTPOJIUPYEMOM ITPOCTPAHCTBE
WNurtepuera, napopmaliio, HeOOXOAUMYIO JIJISl PEIICHHS] MaTeMaTHYECKUX MPOOJIEM, U MPEACTABIATh €€
B MTOHATHOW (hOpMe; TPUHUMATH PEIICHUE B YCIOBHIX HETIOJTHOW U M30BITOYHOM, TOUHOU U
BEPOATHOCTHON MH(POPMAIIH.

Oobyuarowuiica noayuum 603MOHCHOCHLb HAYUUMbCA:

O yCTaHABIIMBATh MIPUYNHHO-CIICJICTBCHHBIC CBSI3U; CTPOUTH JIOTHYCCKUE PACCYKICHHSI,
YMO3aKJIIOUeHUs (MHAYKTUBHBIE, IETYKTUBHBIE) U BHIBOIBL;

O ucronb3oBaTh HHPOPMALIMOHHO-KOMMYHHUKaTHBHBIE TexHOonoruu (MKT);

O BUAETh MAaTEMATUUYECKYIO 3a7auy B IPYTUX JUCIHUIUINHAX, B OKPYKAIOIIEH KU3HU;

O BBIBUTATH THUIIOTE3HI PU PEIICHUH YISOHBIX 3aa4 U TOHUMATh HEOOXOIMMOCTh MX TIPOBEPKH;
O MIaHUPOBATH M OCYIIECTBISITH JIEATENbHOCTh, HAPABICHHYIO HA PEIIeHHE 3a/1a4
HCCIIEI0BATENIbCKOTO XapaKTepa;

O oco3HaHHO BbIOMpaTh Hanbomnee 3pPeKTUBHBIE CITOCOOBI PelIeHUS YIeOHBIX U TO3HABATENbHBIX
3aja4;

O UHTepHpeTUpOBaTh HHPOPMAIUIO (CTPYKTYUPOBATh, IEPEBOIUTH CILTOIIHON TEKCT B TAONIUILY,
MIPE3EHTOBATH MOJYYEHHYIO HHPOpMAIIHIO, B TOM uncie ¢ nomouisio UKT);

O oneHUBaTh HHPOPMAIHUIO (KPUTUYECKAs OLIEHKA, OIIEHKA IOCTOBEPHOCTH);

O yCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI31, BRICTPAMBATH PACCYXICHHS, 0000IIeHUS

KommyHnukarusubie YY /I

Oobyuarowuiica nayuumces:

[0 ompenessiTh BO3MOKHBIE POJIM B COBMECTHOM JIESITEITHHOCTH;

[0 urpaTh ONpEAEICHHYIO POJIb B COBMECTHON JEATEIbHOCTH;

[0 mprUHUMATP MO3UIHIO COOECETHIKA, TOHUMATh IMO3UIIHIO IPYTOro, Pa3IndaTh B €T0 PEYH MHEHHE
(TOuUKy 3peHus), J0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl, TUIIOTE3bI, AKCUOMBI, TEOPUH;

[0 ompenessITh CBOM JCHCTBUS M ICHCTBUS TapTHEPa, KOTOPBIE CITOCOOCTBOBAIIM HITH TIPETISITCTBOBAITN
MPOAYKTUBHON KOMMYHHUKAIIUY;

1 CTPOUTH MO3UTHBHBIE OTHOLLIEHUS B IIpoliecce yueOHOM 1 M03HABAaTEIbHOM e TeTbHOCTH.



Obyuarowuiica noydum 603MOHCHOCHb HAYUUMBCA:

(] OpraHMU30BBIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO I€ATEIBHOCTD C YUUTEIIEM U
CBEPCTHUKAMU; ONPEACIATH IEIH, PACTIPEAEIATh QYHKIIMH U PO YIaCTHHKOB;

(] B3aMMO/ICHCTBOBATh M HAXOAUTH O0IIHE cITOCOObI paboThl, paboTaTk B IpyIIe, HAXOIUThH 00IIe
pelIeHue U pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIMI M y4eTa HHTEPECOB, CIIyIIaTh
napTHepa, popMyIupoBaTh, APryMEHTHPOBATH U OTCTauBaTh CBOE MHEHHUE;

0 mporHo3upoBaTh BOSHUKHOBEHHE KOH(MIMKTOB MPU HATWYUN PA3INYHBIX TOYEK 3PEHMUS;

[0 pa3pemiath KOH(PIUKTH HA OCHOBE y4eTa MHTEPECOB U MO3HUILNI BCEX YYaCTHHKOB;

0 KOOPAMHUPOBAThH M IPUHUMATh PA3INYHBIC TO3UIIUHU B3aUMOICHCTBHS;

(] apryMeHTHpPOBATh CBOIO MO3UIIMIO U KOOPIMHUPOBATH €€ C TO3ULUAMH NMAPTHEPOB B COTPYTHUYECTBE
IpU BBIOOpE OOMIETO peIIeHUs COBMECTHOH JIESITETbHOCTH.

3. IllpeameTHbIE pe3yJIbTAThI:

O chopMupOBaHHOCTH MIPEJICTABICHU 0 HEOOXOAUMOCTH JIOKA3aTeIbCTB PU 0OOCHOBAHUU
MAaTeMaTUYECKUX YTBEPKACHUN U POJIM aKCHOMATUKH B IPOBEJICHUM JICTYKTUBHBIX PACCYKICHUM;

0 chopMHUPOBAHHOCTH MOHSATUHHOTO arnapaTa o OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHUKH; 3HAHUMA
OCHOBHBIX TeopeM, (pOpMyIT U YMEHHs UX IPUMEHSATh; YMEHHS TOKA3bIBaTh TEOPEMbI K HAXOIUTh
HECTaHJapPTHBIC CIIOCOOBI PEIIeHUs 3a/1a4;

O chopMHPOBAHHOCTh YMEHUHN MOJIECIUPOBATh PEAIbHBIE CUTYAIIMH, UCCIIEOBATH MTOCTPOCHHBIE
MOJEJIU, UHTEPIPETUPOBATH MOTYYEHHBIN pe3ysbTaT;

O chopMupOBaHHOCTH MIPEICTABICHUN 00 OCHOBHBIX MOHITHIX MAaTEMAaTHYECKOTO aHATN3a U MX
CBOIMCTBAX, BJIaJICHUE YMEHUEM XapaKTEPHU30BaTh MOBEACHNUE (DYHKIUH, UCIIOIb30BAHHUE MOJTYUYEHHBIX
3HAHUM I ONUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

O BiaJieHHE YMEHHUSIMH COCTaBIJICHUS BEPOSATHOCTHBIX MOJEJEH 110 YCIOBUIO 33]a4H U BBIYUCICHUS
BEPOSTHOCTH HACTYIUICHUS COOBITHM, B TOM YHCIIE C MPUMEHEHHEM (OpMYIT KOMOMHATOPUKU U
OCHOBHBIX TEOPEM TEOPHUH BEPOSTHOCTEMN; NCCIEAOBAHMS CIIyYailHbIX BEJIMYUH IO UX PACHPEICICHUIO.

JIEeMEHTBI TEOPMH MHOKECTB 1 MATEMAaTHYEeCKOM JIOTHMKH.

Obyuarowuiica nayyumcsa:

O onepupoBaTh Ha 0A30BOM YpOBHE3 MOHATUSAMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MIOJIMHO>KECTBO, ITepeceueHre U 00beIMHEHNE MHOKECTB, YHCIOBbIE MHOKECTBA HA KOOPAMHATHOMN
IIPSIMOM, OTPE30K, MHTEPBA,;

O omepupoBaTh Ha 0A30BOM YPOBHE MOHATHSAMU: YTBEPKACHUE, OTPULIAHNE YTBEPKIECHUS, UCTUHHBIE U
JIO’)KHBIE YTBEPKACHUSI, IPUUNHA, CJIEACTBHE, YACTHBIN ciTyyail 00IIero yTBepKAeHMsI, KOHTPIPUMED;
0 HaXOAUTH MepecedeHrne U 00beAMHEHNE IBYX MHOXKECTB, MTPEICTABICHHBIX I'paMuecKu Ha YMCIOBOM
MIPSIMOM;

O CTpOUTH Ha YKCIIOBOM IPSMON IOJAMHOXKECTBO YUCIOBOIO MHOKECTBA, 3aJAHHOE NIPOCTEUILIMMU
YCIIOBUSIMU; PACTIO3HABATH JIOKHBIE YTBEPKICHUS, OLIMOKU B PACCYKICHUSAX, B TOM YHUCIIE C
HCIIOJIb30BaHUEM KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

[0 MCITOJTB30BATh YMCIIOBBIC MHOXKECTBA HA KOOPIMHATHOM MPSAMOM TSl OMUCAHKSI PEATbHBIX MTPOIIECCOB
U SIBJICHUI;

[0 MPOBOJIUTE JIOTHYECKUE PACCYKICHUS B CHTYAIUSIX ITOBCSTHEBHOMN KH3HH.

Oobyuarowuiica noayuum 603MOHCHOCHIb:

[0 HAyYHUTHCS OTIEPUPOBATH MOHITHIMH: KOHSYHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA, ITOJMHOMXKECTBO,
nepeceyeHne U 00bEIMHEHHE MHOXKECTB, YHCIIOBbIE MHOXKECTBA HA KOOPIMHATHOW MPSIMOM, OTPE3OK,
WHTEPBAJI, TIOJTYHHTEPBAJI, IPOMEKYTOK C BEIKOJIOTOW TOYKOH, rpaduaeckoe MpeICTaBICHHEe MHOKECTB
Ha KOOPJAMHATHOM MI0CKOCTH;

(0 HAYYHUTHCS OTIEPUPOBATH MOHITHIMH: YTBEPKIACHHUE, OTPUIIAHKUE YTBEPIKICHHS, ICTUHHBIC U JIO)KHBIE
yTBEPKACHUS, TPUUNHA, CIICJCTBHUE, YACTHBIN cly4yail 00IIero yTBepKACHUsI, KOHTPIPUMED;

[0 HAyYIHUTHCS TTPOBEPATH MPUHAJICIKHOCTD AJIEMEHTa MHOKECTRY



00 HaXOAUTH MepeceyeHrne U 00bEAMHEHNE MHOXKECTB, B TOM UMCIIE IPEACTABICHHBIX IpauuecK Ha
YUCJIOBOU MPSIMOM U HA KOOPAUHATHOM IIOCKOCTH;

0 mpoBOAUTH JIOKa3aTeIbHbIE PACCYKICHU U1 0OOCHOBAHUS UCTUHHOCTH yTBEep:KIeHHH. B
MOBCEHEBHOM KM3HU M IIPH U3YYEHHHU APYIUX NPeEAMeETOB:

[0 Bcronb30BaTh YUCIOBbIE MHOKECTBA HA KOOPAMHATHOM NPSAMON U HA KOOPAMHATHOW IJIOCKOCTH ISt
OIMCAaHUs PEAIBHBIX POLECCOB U SIBJICHUM;

0 mpoBOIUTH 10KA3aTEIbHBIE PACCYKICHUS B CUTyalUsIX IOBCEAHEBHOM )KU3HH, IIPH PELICHUH 33a4
U3 IpyTUX IPEeIMETOB.

Yucsia 1 BbIpaKeHus.

Ooyuarowuiica nayuumces:

0 onepupoBath Ha 0A30BOM YPOBHE MOHATHIMHU: I€JI0€ YHUCIIO, IEIUMOCTh YHCEII, OOBIKHOBEHHAS
IpoOb, necsTHUHAs APOoOb, pallMOHAIBHOE YUCIIO, TPUOIMKEHHOE 3HAYEeHUE YUCIIa, YaCTh, J10JIS,
OTHOIIEHHE, IIPOLIEHT, OBBIIIIEHUE U TOHWKEHUE HA 33JIaHHOE YKMCJIO NPOLIEHTOB, MacIlTao;

O onepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: JIOTapudM dncia, TPUTOHOMETPHYECKast OKPYKHOCTb,
rpajycHas Mepa yrja, BeJIMUMHa yria, 3alaHHOT0 TOYKOM Ha TPUTOHOMETPUUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB, UMEIOIINX POU3BOIbHYIO BEJIHMUHHY;

(] BBIMOHATH apU(METHYECKHE ACHCTBUS C UEIBIMHA U PAlHOHATBHBIMU YHACIIAMH; BBITTOTHSATH
HECJIOKHBIE TIPeoOpa30BaHUs YUCIOBBIX BHIPAKEHUH, COAEPKAIINUX CTEIIEHU YHCeN, TH00 KOPHU U3
qrced, MO0 Jorapru(MbI 9ncer;

O cpaBHUBATH pallMOHAIIbHBIE YUCIIa MEXy COOOM; -OIIEHUBATh U CPABHUBATH C PALIMOHAIBHBIMU
YHCIaMU 3HAYEHUS IeTBIX CTENICHEH Yncell, KOpHEeW HaTypalbHOM CTENCHH U3 YHCEI, JIoTapu(pMoB
Yrcell B IPOCTBIX CIydasx;

[0 u3o0pakaTh TOUKAMHU Ha YUCIIOBOM MPSAMOI1 11€JIble U palliOHAJIbHBIE YKMCIIa; U300paxaTh TOUKaMH Ha
YHCIIOBOM MPSMOI LIeJIble CTETIEHU YHCeNl, KOPHU HATYPaJbHOUM CTENEHU U3 Yncel, Jorapudmel uncen B
IIPOCTBIX CIIydasix;

O BBIMIOJIHATH HECJIOKHBIE MPeo0pa3oBaHus LEbIX U IPOOHO paIlOHATIBHBIX OYKBEHHBIX BBIPAKECHHUIA,
O BBIpa’kaTh B IPOCTEMIINX CIyyasiX U3 paBEHCTBA OJJHY [IEPEMEHHYIO Yepe3 JPYTHUE;

0 BBIUUCIIATH B MPOCTHIX CIyYasX 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILECTBIISAS
He0O0XO0IMMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHus;

0 n300pakaTh CXeMAaTUYECKH yrojl, BeIMYMHA KOTOPOTIO BhIpa)keHa B Ipaaycax;

[0 oneHuBaTh 3HAKU CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux yueoHvlx npeomemaos:

O BBINOJHATH BHIYMCICHHS IPU PEIICHUH 334 MPAKTHYECKOT0 XapaKTepa; BBITOIHITh IPAKTUYECKUE
pacueTsl ¢ UCIOJB30BaHUEM MPU HEOOXOJUMOCTH CIPAaBOYHBIX MAaTEPUAJIOB U BHIYMCIUTEIbHBIX
YCTPOMCTB;

[0 COOTHOCHUTBH peajibHbIE BEIMYMHBI, XapPAaKTEPUCTUKH 0OBEKTOB OKPYKAIOIIETO MUpPa C UX
KOHKPETHBIMU YUCJIOBBIMU 3HAYECHUSIMU;

[0 UCTIOJIB30BaTh METOJIBI OKPYTJICHHS, MPUOIMHKSHHUS U IPUKUIKU TIPU PEIICHNUN TPAKTUUECKHUX 3a/1a4
MIOBCEIHEBHOM KM3HHU.

Oobyuarowuiica noayuum 603MONCHOCHLL:

O HAay4YHUTHCA CBO60}1HO ONEprUpOBaAThH MOHATUAMM: LEJIOC YUCIIO, ACTITUMOCTD YN CCII, OOBIKHOBEHHAS
Ipo0b, NecaTHYHAs APOoOb, PAlIMOHAIBHOE YUCIIO, MPUOTIKEHHOE 3HAUYEHUE YUCIIA, YaCTh, OIS,
OTHOIIICHHE, TIPOIICHT, TTOBBIIIICHUE U TTOHIKEHUE HA 33JTAHHOE YUCIIO MPOIICHTOB, MacIITal;

[0 Hay4UTHCS MIPUBOUTH MPUMEPHI YHUCEN C 3aJaHHBIMU CBOMCTBAMHU JIETUMOCTH; ONIEPHUPOBATH
TMOHATHSIMHE: JIOTAPU(M YHCITa, TPUTOHOMETPHUIECKAsT OKPYKHOCTh, paJiaHHasl U TpayCcHas Mepa yria,
BEJIMYMHA yTJIa, 33JaHHOTO TOUYKOW Ha TPUTOHOMETPUIECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U
KOTAHI'CHC YTJIOB, UMCIOIIHUX ITPOU3BOJIbHYIO BEJIMYHNHY, YUCJIA € U TT;

(] BBIMIOJIHATH apuPMETUUECKUE AEUCTBUS, COUETas] YCTHBIC U MICHhbMEHHbBIE IPUEMBI, TPUMEHSIS TIPU
HEOOXOMMOCTH BBIUYMCIUTEIHHBIE YCTPONUCTBA,



0 HaXOJUTh 3HAYEHUsI KOPHS HATypaJbHOM CTENEHH, CTENEHH C pallMOHAIbHBIM MIOKA3aTENIEM,
norapudma, UCTOIb3ys P HEOOXOTUMOCTH BBHIYMCIUTENIBHBIE YCTPOICTBA;

0 noJb30BaThCs OLICHKON M NPUKUAKON IPU MPAKTUYECKUX PacyeTax; MPOBOJUTH 10 U3BECTHBIM
(dbopmynaM u mpaBuIIaM MpeoOpazoBaHMst OYKBEHHBIX BBIPAKEHHM, BKIIOYAIOIINX CTEIICHH, KOPHH,
Jorapu(mbl ¥ TPUTOHOMETPUYECKHE PYHKIINH;

[0 HaXOAWUTH 3HAUCHHS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE TTOJICTAHOBKU
U IpeoOpazoBaHus;

[0 n300pakaTh CXeMaTUUYECKH yrojl, BEIMYMHA KOTOPOTO BRIpa)KEHA B Tpajycax WK pajraHax;

(] MCHOIB30BATh IPU PEIICHUH 3a/1a4 TaOJMYHBIC 3HAYEHUS! TPUTOHOMETPHUECKUX (DYHKIIMIA YIIIOB;

(] BBIMIOJIHATH NIEPEBOJ] BEIMYMHBI yIJIa U3 PaJUMaHHON MephI B IpaayCcHYIO U 00paTtHO. B moBceaHeBHOI
JKM3HM U NIPH U3YYeHUH APYrUX YU4eOHbIX PeIMeTOB:

0 BBINOJHATH JEHCTBUS C YUCIOBBIMU JAHHBIMU IIPU PELICHUU 33/1a4 IPAKTUYECKOTO XapaKTepa u
3a]a4d U3 pa3IMYHBIX 00JacTell 3HAHHMA, UCIIONIB3YS PU HEOOXOIMMOCTH CIIPABOYHBIC MaTepPHAIIbl U
BBIYMCIIUTENIbHBIE YCTPOICTBA;

[0 oueHuBaTh, CPAaBHUBATh U UCIIOJIb30BATh IIPU PELICHUH ITPAKTUUYECKHX 3a/1a4 YMCIOBbIE 3HAUCHUS
pealIbHBIX BETUYHMH, KOHKPETHBIE YHNCIOBBIE XaPaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIET0 MUPA.

YpaBHeHMSI 1 HEPABEHCTBA.

Oobyuarowuiica nayuumces:

O peluaTh JMHEHHbIE YPABHEHUS U HEPABEHCTBA, KBAJPATHBIC YPABHEHUS;

0 perrath Jorapudmudeckue ypaBuenus Buaa loga (bx + €) = d u mpocTeiinime HepaBeHCTBA BHIA
logax<d;

0 perrath mokaszareybHbie ypaBHeHus, Buaa abx+c= d (rae d MOXKHO MPEICTaBUTh B BHJIE CTCIIEHH C
OCHOBAaHHEM @) U poCTeiIe HepaBeHCTBA Buaa ax<d (rae d MOKHO MPEICTaBUTh B BUIE CTCIICHH C
OCHOBAHHEM a);

[0 NpUBOJUTH HECKOJBKO MPUMEPOB KOPHEU MPOCTEUILIET0 TPUTOHOMETPUUECKOIO YPABHEHUS BUA!
Sinx = @, cos X =a, tgx = a,Ctgx = a, rae a — TabInYHOe 3HAUYECHHE COOTBETCTBYIOIICH
TPUTOHOMETPUUECKON (HYHKIIUH.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

O cOCTaBIIATh U peliaTh YPAaBHEHHS U CUCTEMbI YPABHEHUIN MIPHU PELICHUU HECIOXKHBIX MPAKTUUYECKUX
3azad.

Ooyuarowuiica noayuum 603MONCHOCHLb:

[0 Hay4uThCA pellaTh pallOHAIbHbIE, TOKA3aTeIbHbIE U JIOTapU(PMUUECKUE YPAaBHEHUS U HEPABEHCTBA,
IIPOCTEMIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKHE YPABHEHHSI, HEPABEHCTBA U UX CUCTEMBI;

O MCrIoNb30BaTh METO/IbI PEIICHNs YPAaBHEHUN: IPUBEIECHUE K BUY «IIPOU3BECHUE PABHO HYJIIO» HIIU
«4aCTHOE PaBHO HYJIIO», 3aMEHA NIEPEMEHHBIX;

0 MCHoaB30BATh METO/ HHTEPBAJIOB JUISl PELLICHHUS HEPAaBEHCTB; HCIOIb30BaTh I'paMuecKuil METO A7
NpUOIMKEHHOTO pElIeHHs] YpaBHEHUI U HEPAaBEHCTB; N300pa)kaTh Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH MHOXXECTBO PEIIEHUI MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHUI U HEPABEHCTB;

(] BBIMIOJIHATH OTOOP KOpHEW ypaBHEHUH WM PELICHUI HEPaBEHCTB B COOTBETCTBUH C
JOTIOJTHUTEIBHBIMH YCIOBUSIMUA U OTPAHUYEHUSIMU.

B noBcenHeBHOI KU3HN U NIPH U3YYEHUH APYTUX Y4eOHBbIX MPEAMETOB:

(0 COCTaBIIATH U peIIaTh YPaBHEHH, CHCTEMbl YPaBHEHUN U HEPABEHCTBA MIPH PEIICHUHN 3a/1a4 APYTHX
Y4eOHBIX TIPEIMETOB;

(0 UCTIOJIb30BaTh YPAaBHEHHS M HEPABEHCTBA JIJIS IOCTPOCHUSI M UCCIIEOBAHUS TTPOCTEHIIINX
MaTeMaTUYeCKUX MOJIENIEeH pealbHbIX CUTYallui WIHM MPUKIAIHBIX 3a/1a4; YMETh UHTEPIPETUPOBATD
MTOJTYYEHHBIN MPU PEIICHUH YPaBHEHUS, HEPABEHCTBA WM CUCTEMBI pe3yJbTaT, OIICHUBAThH €r0
MPaBI0No1001e B KOHTEKCTE 3aJaHHON pealbHOW CUTYAIlUU WA IPUKIIATHON 3a/IauH.

DyHKIUH.



Ooyuarowuiica nayuumces:

00 OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMH: 3aBUCUMOCTb BEJIMYHH, (PYHKLUS, APTYMEHT U
3Ha4YeHue QYHKLUH, 00JaCTh ONPEeIEHUS] U MHOXKECTBO 3HaUeHUH (QyHKIMH, TpapuK 3aBUCUMOCTH,
rpaduk GyHKINHU, HYTU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YUCIIOBOM
IIPOMEKYTKE, yObIBAHUE HAa YHCIIOBOM IIPOMEKYTKE, HauOoJIblllee M HAMMEHbIIee 3HaYeHne (PYHKLIUU
Ha YUCIIOBOM MPOMEXKYTKE, IIepHOANYECcKas (PyHKIUS, IEPUOLI;

O onepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMHU: IpsiMasi U 00paTHas MPONOPLUOHATBHOCTD JIMHEHHAs,
KBaJpaTU4HAas, Jorapu(pMUIecKas U MmokazaresbHas QyHKIUH, TPUTOHOMETPUYECKHE (DYHKIINH;

O pacrio3HaBaTh IpaMKu 3J€MEHTapHbIX GYHKLUI: NPsMON 1 00paTHOM MPONOPIMOHATIBHOCTH,
JMHEWHOW, KBaAPATUYHOH, JTOrapu(MUUECKON U TIOKA3aTEIbHON (QYHKINNA, TPUTOHOMETPHYECKUX
byHKIHIA;

[0 COOTHOCUTH I'pauKu dJIEMEHTAPHBIX (PYHKLIUI: PSIMON U 0OpaTHOI MPONOPIIHOHATIEHOCTH,
JIMHEWHOH, KBaJIpaTUIHOM, JJorapruMUUIECKON 1 TTOKA3aTeIbHON ()YHKIIMKI, TPUTOHOMETPHUIECKUX
¢bynkuuii ¢ popMynamu, KOTOPHIMH OHH 33JJaHbl; HAXOJUThH MO TpaduKy TPUOIMKCHHO 3HAYCHUS
(GYHKLIMU B 33/1aHHBIX TOYKAX; ONPEEIATh 110 rpaduKy cBOiCTBa (YHKIMHU (HYJIU, IPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, POMEKYTKM MOHOTOHHOCTH, HauOOJIbIINE U HAMMEHBIIUE 3HAYEHUS U T.I1.);
CTPOUTH 3CKM3 rpaduka GyHKINH, YAOBIETBOPAIOLICH TPUBEICHHOMY HA0Opy YCIOBUM (IIPOMEXYTKH
BO3pacTaHus/yObIBaHHS, 3HaUeHUE (QYHKIIUH B 3aJaHHON TOYKE, TOYKH SKCTPEMYMOB H T.JI.).

B noeceonesnoit sicusnu u npu usyueHuu opy2ux npeomMemos:

O onpenensTs 1o rpaduKaM CBOMCTBA peabHbIX MPOLECCOB U 3aBUCUMOCTEH (HaubosbIue 1
HauMEHbIINE 3HAYEHUS, IPOMEKYTKH BO3pAaCTaHUS U YObIBaHUS, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U
T.IL.);

0 MHTepHpPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MIPAKTUYECKON CUTYaLlUH.

Obyuarowuiica noayuunm 603MOHCHOCHb:

0 Hay4YUTbCs NEPUPOBATH MOHATUAMU: 3aBUCUMOCTb BEJIMYMH, GYHKLUSA, APTYMEHT U 3HaYCHHE
¢byHKIMH, 00JaCTh OTPENENIeHUsI 1 MHOKECTBO 3HAUeHUH (PYHKINH, TpadK 3aBUCHIMOCTH, TpaduK
GyHKIMHU, HYTH QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pACTaHHE HA YUCIIOBOM MPOMEXKYTKE,
yObIBaHUE Ha YUCIOBOM MPOMEKYTKE, HAUOOJIbIIIee U HAUMEHbIIIee 3HaUYeHUE (PYHKIIMY HA YHCIOBOM
IPOMEXYTKe, Iepruogruueckas GyHKINs, Iepro/], YeTHAs U HedueTHast (PyHKIMK; OleprupoBaTh
MOHATHUSIMU: TIpsIMasi M 0OpaTHasi IPONOPLIUOHATIBHOCT, JIMHENWHAs, KBaJpaTu4Hasi, Jorapudmuueckas u
nokaszarenabHas QyHKIMH, TPUTOHOMETPUYECKUE (PYHKIUH;

O onpenensTh 3HaueHUe (QYHKIIMH 110 3HAYEHUIO apryMEHTa MPH Pa3IMYHBIX cioco0ax 3a1aHus
byHKIUY;

O cTpouTh rpadKi U3yYEHHBIX (PYHKIIMIA;

[0 onuchIBaTh MO rpa@uKy U B MPOCTEHIINX cllydasx no ¢GopMylie HOBEIeHNE U CBOWCTBA (QYHKIUH,
HaXOo/UTh 10 rpaduKy pyHKIUU HanOOIbIINE U HAUMEHbIINE 3HAUEHUs; CTPOUTH ICKU3 Tpaduka
(GYHKIUH, YIOBIETBOPSIONIEH PUBEIEHHOMY HA00pY YCIOBUN (IIPOMEXYTKH BO3pacCTaHUs/yObIBaHNUS,
3Ha4YeHHe QYHKLUH B 3aJaHHON TOYKE, TOUKH SKCTPEMYMOB, ACHMITOTHI, HYJIM (YHKIIMU U T.1.);

[ pemiath ypaBHEHUs, IPOCTEHUILINE CUCTEMbI YPaBHEHHM, HCIIOJIB3YS CBOMCTBA (DYHKUIMN U UX
rpaduKoB.

B noBcenHeBHOM JKU3HHM M NIPH U3YYECHHH APYTUX Y4eOHBIX PeIMETOB:

O onpenensTh 1o rpaduKaM 1 HCIOIb30BaTh JUIsl pEIICHUs MTPUKIAIHBIX 3a[a4 CBOMCTBA pealbHbIX
MIPOILIECCOB U 3aBUCUMOCTEH (HanOObIINe 1 HAUMEHBIINE 3HaYeHHUs1, IPOMEXKYTKH BO3pacTaHUS U
yObIBaHUS (PYHKIUU, TPOMEKYTKH 3HAKOIOCTOSTHCTBA, aCUMIITOTHI, IEPUOJ U T.I1.);

0 MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLlUH; ONPEACIIATH 110
rpadukam npocTenine XxapakTepuCTUKU NePUOINYECKUX MTPOLIECCOB B OMOIOTMH, SKOHOMHUKE, MY3BIKE,
panuoCBs3M U Ap. (AMIUTUTYAA, IEPUOJ U T.I1.)

JIeMEeHThl MATEMATHYECKOI0 AaHAIH3A.
Odyuarowuiica nayuumces:



0O OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMU: IPOU3BOHAS (DYHKIIMH B TOUKE, KacaTelIbHas K
rpaduKy GyHKIHH, TPOU3BOIHAS (DYHKIMH; -ONPENENATh 3HaU€HUE TPOU3BOIHOM (PYHKIIMM B TOUKE 11O
n300paXEeHUIO KacaTelbHOW K TpaduKy, MPOBEACHHOHN B 9TOH TOUKE;

(] pemaTh HECJIOKHBIC 337]a4l Ha IPUMEHEHHE CBSI3U MEXAY MPOMEKYTKAaMH MOHOTOHHOCTH M TOYKaMHU
9KCTpeMyMa (QYHKIMH, C OJJHOI CTOPOHBI, U IPOMEXYTKaMH 3HAKOIIOCTOSIHCTBA M HYJISIMU
MIPOU3BOIHOM ATOHM (PYHKIIUH C APYTOW.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

O monb3ysach rpadukamu, cpaBHUBATh CKOPOCTH BO3pacTaHusl (POCTA, MOBBIILICHUS, YBETUYEHUS U T.I1.)
WM CKOPOCTHU yObIBaHUS (MAJACHUSI, CHUKCHUS, yMEHBIIECHUS U T.I1.) BEJIMYUH B PEAIbHBIX MPOLIECccax;
[0 COOTHOCHUTH IPa(ViKu pEaTbHBIX MPOIIECCOB M 3aBUCMOCTEH C UX ONMMCAHUSMU, BKIFOYAOIIUMU
XapaKTEPUCTUKUA CKOPOCTH U3MEHEHHUs! (ObICTPBIN POCT, MIIABHOE MOHMYKEHHUE U T.11.);

[0 MCTIONTB30BaTh rPaUKK peabHBIX MTPOILIECCOB JIJISl PEIICHHS HECIOKHBIX TPUKIIATHBIX 33124, B TOM
YHClie ONpeaensis o rpaduKy CKOPOCTh XOa Mpoliecca.

Obyuarowguiica noayuum 603MOHCHOCHb HAYUUMBCA:

(] onmepupoBaTh MOHATUSAMH: TPOU3BOIHAS (PYHKIIMU B TOUKE, KacaTreiabHas K rpaduKy (yHKIHH,
NpoU3BOAHAS (PYHKINY;

(] BBIYMCIIATH TPOU3BOJHYIO OJJHOWIECHA, MHOTOWIEHA, KBaJPaTHOT'O KOPHS, IPOU3BOAHYIO CYMMBI
byHKIUi;

(] BBIYMCIIATH MPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIUI 1 UX KOMOWHAIMNA, HCIIONIB3YsI CITPABOYHBIC
MaTepuabl;

[0 ucciienoBaTh B MPOCTEHINNX CITydasX (yHKIIMA HA MOHOTOHHOCTB, HAXOAUTh HAHOOJBIINE U
HaMMEHbIINE 3HAUCHUS PYHKIMH, CTPOUTH Ipa)uK MHOTOUICHOB U IPOCTEUIINX PallMOHATBHBIX
(bYHKIMI C HCIIOIB30BaHNEM aIIapaTa MaTeMaTUYECKOTo aHAIH3a.

B noBcegHeBHOI :KM3HM M IPU U3YYEHHH IPYIUX y4eOHBbIX NPeAMETOB:

O pemiath NpUKIAIHbIE 33Ja4l U3 OMOJIOTUH, PU3UKH, XMMHUH, SKOHOMUKH U JPYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHHEM XaPaKTEPUCTUK PeaTIbHBIX MTPOIIECCOB, HAX0XKICHHEM HauOOBIINX U
HAaUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

0 MHTEpHPETUPOBATh MOTYUEHHbIE PE3YIIbTATHI.

CraTncTHKa M TEOpHs BEPOSITHOCTEH, JIOTHKA H KOMOMHATOPUKA.

Obyuarowguiica nayyumcsa:

O OnepupoBaTh OCHOBHBIMHU OIUCATEIbHBIMH XapaKTepUCTUKAMU YHCIOBOTO Habopa: cpeaHee
apudmernueckoe, MearaHa, HauOoJbIlIee U HaUMEHbIIEee 3HAaUCHHUE.

O OnepupoBaTh Ha 6a30BOM YpOBHE NOHSATUSAMH: YaCTOTA U BEPOATHOCTh COOBITHS, CIy4ailHbIA BBIOOD,
OIIBITHI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITHUSIMH: BEIYUCIISITH BCPOATHOCTHU COOBITHH Ha
OCHOBE I0JICUETa YHCIIA .UCXOI0B.

B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB: OLECHUBATh U CPABHUBATH B IIPOCTHIX
CITydasix BEPOATHOCTH COOBITUI B pEaIbHOM JKU3HH;

(0 4MTaTh , CONOCTABIIATH, CPABHUBATH, MHTEPIPETUPOBATH B IIPOCTHIX CIIy4YasiX peajbHbIC JaHHbIC
MPEACTABJICHHBIC B BUJIE TaOJIHII, TUarpamMmm, rpad)ukoB.

Obyuarowguiica noayuun 603MOHCHOCHb:

00 VmeTpb mpeacTaBieHUE O JUCKPETHBIX U HETIPEPBIBHBIX CIyYaiHbIX BEIMYMHAX U paclipe/leIeHUsX,
HE3aBHCUMOCTH CITy4ailHbIX BEJINYUH;

[0 UMEThb IIPECTaBICHUE O MATEMAaTHYECKOM 0’KUJIAaHUU U JUCIIEPCUU CIIyYallHbIX BEJIUYNH; UMETh
MIpe/ICTaBICHUE O HOPMAJIbHOM paclpeIesIeHny U MpUMepax HOPMaJIbHO pacHpeIeIeHHbIX CIyYalHbIX
BEJIMYHH;



00 moOHMMAaTh CYTh 3aKOHA OOJIBIINX YMCET U BBIOOPOYHOI'O METO/1a U3MEPEHUS BEPOSITHOCTEH; UMETh
IpeJCTaBICHUE 00 YCIOBHOW BEPOSTHOCTH U MOJHOM BEPOSATHOCTH, IPUMEHSATh UX B PELICHUHU 3a71ay;
00 UMeThb IIPEICTaBICHUE O BaXKHBIX YACTHBIX BUJIAX PACIPEICIICHUS U IPUMEHATh UX B PEILICHUU 3a7ay.

B noBceqHeBHOM KU3HU M NPU U3YYE€HUM APYTUX Y4eOHBIX NPeEAMETOB:

00 BeIuMCIIATH WM OLIEHUBATh BEPOSITHOCTU COOBITUM B peaIbHON KU3HU;

O BBIOMpATh MOIXOIAIINE METOIbI 00paOOTKU JaHHBIX;

(] yMeTh pemiath HeCIOXKHbBIE 3a/1a41 Ha IPUMEHEHHUE 3aKOHA OOJIBIINX YUCET B COIIMOJIOTHH,
CTpaxOBaHMHU, 3PABOOOXPAHEHNH, oOecrieueHnu Oe3onacHocTy Hacenenus B YC.

TekcToBBIC 3a1a4M.

Oobyuarowuiica nayuumces:

O PemiaTh TEKCTOBBIE 337]a4l PA3HBIX TUIIOB;

[0 aHaIM3UpOBATh YCIOBUE 33/1a4H, IPU HEOOXOAUMOCTH CTPOUTD I €€ PELICHHUS] MaTEMaTHYECKYIO
MO/IEIIb;

O MOHUMAaTh U UCIIOJIb30BATh AJIS PELICHUs 3a7a4i HHGOPMAIUIO, IPEICTABICHHYIO B BUE TEKCTOBOI
Y CHMBOJIBHOM 3aITUCH, CXEM, TaOJIUI], JuarpaMm, rpa)ukoB, pUCYHKOB;

JIeMCTBOBATH IO aJITOPUTMY, COJIEPIKAIEMYCSI B YCIIOBUHU 33]Ia4M; UCIIOJIb30BATh JIOTHYECKHE
paccyXIeHHs IPU PELICHNH 3a/1a4H;

O paboTaTh ¢ U30BITOYHBIMU YCIOBHIMH, BEIOMpas U3 Bcell mHGOpMaIuu, TaHHbIe, HEOOXOUMbIE IS
pelueHus 3a1a4u;

O OCYIIECTBIATH HECIOXKHBINA epe0Op BO3MOKHBIX PELICHUH, BBIOMpasi U3 HUX ONTHMAIILHOE 110
KpUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIOBUH;

O AHAJIM3UPOBATD U UHTCPIIPECTUPOBATH IMOJTYYCHHBIC PCIHICHUA B KOHTCKCTEC YCIIOBUS 3a/1a4H, BI)I6I/IpaTI)
pellieHus, He MPOTUBOPEYaIle KOHTEKCTY;

[0 pemath 3aa4u Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, IIO€30K U T.I1.;

O pemiath HECIOXKHbBIE 3a7]a4H, CBSI3aHHBIE C JOJIEBBIM Y4aCTHEM BO BIIaJeHUU (GUPMOH, IPEATNPUATHEM,
HEABMXUMOCTBIO,

O peuaTth 3aJa4r Ha MPOCTHIC IMTPOICHTBI (CI/ICTGMI)I CKHUOK, KOMI/ICCI/II/I) M Ha BBIYUCIICHUEC CJIOKHBIX
MPOILIEHTOB B Pa3IMYHbIX CXeMaX BKJIA/I0B, KPEAUTOB U UMOTEK; PEIIaTh MPaKTHUYECKUE 3a/1a4H,
TpeOyIOIIIe NCIIOIB30BAHNS OTPHUIIATEIILHBIX YMCEIT: Ha OTPE/ICTICHNE TEMIIEPaTyphl, Ha ONIpeIeIeHNe
MIOJIO’KEHMSI HAa BPEMEHHOM ocH (10 Hallel 3pbl U MOCIIE), Ha IBUKEHHE JIEHEKHBIX CPE/ICTB
(mpuxoja/pacxon), Ha onpeAeNeHUue rITyONHBI/BBICOTHI U T.I1.;

0 ncnoabp30BaTh MOHATHE MaciuTala JyIsl HAX0X/IEHUS paCCTOSIHUN M JUIMH Ha KapTax, IJIaHax
MECTHOCTH, TUTaHaX TTOMEIICHHH, BRIKPOHUKaX, IPH pab0Te Ha KOMIIBIOTEPE U T.1I.

B noBceaHeBHOM KU3HH U MPpH U3YYCHUH APYIUX NIPEAMETOB:
([l peliaTh HECIIOKHBIC ITPAKTUICCKUC 3a/1a4i, BOSHUKAOMIUC B CUTYyallUAX MMOBCEOHEBHOM KM3HU.

Obyuarouwguiica noayuum 603M0HCHOCHb HAYUUMbCA:

O pemath 3aJ1la4y pa3HbIX THUIOB, B TOM YHCJIE 3a]Ja4l MTOBBIIIEHHONW TPYAHOCTH; BEIOUPAThH
ONTHMAJIbHBIA METOJ] PELIEHMS 3a/1a4H, pacCMaTpUBas pa3jIMuHble METO/bI;

00 cTpOUTh MOJIEh PELICHUS 3a/1a4H, IPOBOJUTH JOKa3aTeIbHbIE PACCYKICHUS; peliaTh 3a/1a4H,
Tpebyrolye nepedopa BapuaHTOB, IPOBEPKH YCIOBUM, BBIOOPA ONTUMAJIEHOTO PE3yNbTaTa;

[0 aHaIM3WpOBATh U UHTEPIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBUS 3a/1a4H, BHIOMPATh PELICHMS,
HE TIPOTUBOPEYAINE KOHTEKCTY;

(] mepeBOAUTH MPH PEIICHUH 3a/1a4i HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO, UCIIONB3YS IIPH
HEO0OXOJIMMOCTH CXEMbl, TaOJIHIIbI, TPAQUKH, TUarPAMMBL.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:
(0 pemaTs IpaKTUYECKUE 3aa41 U 3a1a4U U3 IPYTUX IPEIMETOB.



COJEPKAHUE ITPOI'PAMMBI

IToBTOpeHne kypca MmaTtemaTuKH (ajaredpa) 7-9 kiaacc.

JlelicTBUTEILHbIE YK CJIA.

HarypanbHble u niensle yucia.

Hemumocts nensix uncen. [Ipusnaku genmumoctu. IIpocTteie u coctaBHbIE yncia. J[eIeHne ¢ OCTaTKOM.
HO/I. HOK. OcHoBHas Teopema apupMETUKH HATYpaIbHbBIX YHCEIL.

Pannonaneneie uncia. UppanuoHansasle ynciaa. MHOXKECTBO I€HCTBUTENBHBIX YUCEIL
JlelficTBUTENBHBIE YKCIIA U YUCIIOBas NpsiMast. YucaoBble IPOMEXYTKU. AKCHOMATHKA JIEHCTBUTEIBHBIX
yucen. Moayib eCTBUTEIBHOTO Yuciaa. MeToa MaTeMaTu4ecKoi MHAYKIUH.

YuciioBble PyHKIUH.

Omnpenenenue YuCIOBON (DYHKIIMHU M CIOCOOBI ee 3ananus. CBOMCTBA (QYHKIIHIA.

[lepuonnueckue pynkunu. O6paTHast QyHKIIHSL.

Tpuronomerpuyeckue PyHKUMH.

UYucnoBast OKpyKHOCTb. YHcI0Bast OKpYKHOCTh Ha KOOPAMHATHOM II0cKOCcTU. CHHYC U KOCUHYC.
Tanrenc u koranresc. TpuroHoMmerpuyeckue (yHKIMU YUCIOBOTO apryMeHTa.

Tpuronomerpuueckue GyHKIMH YriIOBOro aprymenta. @yHKImu Y = SiN X, Y = COS X, MX CBOICTBA U
rpaduku. [Tocrpoenue rpaduka Gpynkuuu y = Mf(X). I[Tocrpoenne rpaduka Gpyukuuu y = f(kx). I'papuk
rapMOHUYECKOTO KojeOanus. @yHkuuu Y = tg X, Y = Ctg X, ux cBoiicta u rpaduxu. OdparHbie
TPUTOHOMETpUUYECKUE (PYHKIMH, UX CBOUCTBA U I'paUKu.

Tpuronomerpnueckne ypaBHeHusl.

IIpocreiimme TPUrOoHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA. METOIbI pEIICHHUS
TPUTOHOMETPUYECKUX YpaBHEHMI. MeTo ] 3aMeHbI IEpeMEHHON. MeTo | pa3iioKeHUsT Ha MHOKHUTEIIH.
OpHOpOJHBIE TPUTOHOMETPUYECKUE YPABHEHUS.

IIpeoOpa3oBanue TPUTOHOMETPHYECKHX BbIPaKeHUIA.

CuHHYC 1 KOCMHYC CyMMBI ¥ Pa3HOCTH apryMEHTOB. TaHI'€HC CyMMBI M Pa3HOCTH apryMeHTOB. PopMyJIbl
npuseaeHusa. @opmysisl ABoMHOrO aprymenta. ®opmyssl noHukeHus crenenu. [lpeodpazoBanue
CYMMBI TPUTOHOMETpUYECKUX (QYHKLUI B npousBeneHue. [IpeodpazoBanue npon3BeaeHUs
TPUTOHOMETpHUECKHUX QYHKIMI B cymmy. [IpeoOpa3oBanre TPUTOHOMETPUYECKUX BhIPAKEHUN
[TpeoOpazoBanue Boipakenust ASin X + Bcos X k Buxy Csin (X + t). Metoasl penieHust
TPUTOHOMETPUYECKUX YpaBHEHHI.

Kommnexkcusplie ynciaa.

KomruiekcHble uncna u apupmMeTHieckue onepanuu Haja HuMu. KoMiiekcHble yrciia 1 KOOpAnHaTHAs
II0CKOCTh. Tpuronomerpuueckas popma 3amucu KOMIUIEKCHOTo yKcia. KommiekcHble yucna u
KBaJIpaTHbIE ypaBHEHUS. Bo3BeeHe KOMITJIEKCHOTO YUCIIa B CTeNeHb. V3Bieuenne Kyonaeckoro
KOPHS U3 KOMIUIEKCHOTO YHCJIa.

IIpousBoanasi.

Yucnossle nocnenoBarenbHocT. [Ipenen uncnosoii nocnenosarenbHocTu. [lonsaTue o npenene
nocneaoBareabHocTU. CBOMCTBA CXOIAUIMXCA MTOCIeA0BaTeNbHOCTEN. Briuncnenue npenenos
nocienoBarenbHOCTeN. beckoHeuHo yObIBaroIas reoMmerpuyeckas rnporpeccus u ee cymma. [Ipenen
¢byukun. [Ipenen pynkiuu Ha 6eckoneuHoctu. [lonarue o npenene pynkuuu B Touke. [loBenenue
¢bynkuuit Ha 6eckoHedHOCTH. AcuMNTOTHL. [Ipupamenue aprymenta. [Ipupamenue GyHKum.
Onpenenenve npousBogHol. [lonsTre o npousBogHON PyHKINHU, GUZNYECKUN U T€OMETPUUECKUMA
CMBICJI IPOU3BOIHOM. Brrunciienne npon3BoaubiX. [Ipon3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS U
gacTHOTO. [Ipon3BOIHBIE OCHOBHBIX dJIeMEHTApHBIX PyHKIHi. JuddepeHmpoBanue CiIoxHON
¢bynkuuu. {uddepenppoanne oOpaTHON QYHKIMHU. Y paBHEHUE KacaTeIbHON K rpaduKy (HyHKIIMH.
[Ipumenenue mpou3BOIHON /Ui UccienoBaHus GyHKIu. [IpuMeHeHrne mponu3BOIHBIX MPU PELICHUH
ypaBHeHMI U HepaBeHCTB. [locTpoenue rpadukoB GyHkuui. [IpuMeHeHre Tpor3BOIHOM K
uccienoBaHuio GYHKIMM U mocTpoeHuto rpadukos. Bropas npousBoaHas u ee pU3NIECKUI CMBICII.
[TpuMeHeHMne TPOU3BOTHOMN /ISl OTHICKAHUSI HAMOOJIBIINX M HAUMEHBIINX 3HAU€HUH BETHMYHUH.
Hcnonb30BaHre NpOU3BOAHBIX NPU PELIEHUH TEKCTOBBIX, PU3NUECKUX U TEOMETPUUECKUX 3a/1ay,
HaXO0XKJICHUM HAaMOOJBbIINX U HAMMEHBIINX 3HaYeHUH. [Ipumepsl UCTIONb30BaHuUs TPOU3BOAHOM s
HAXOX/ICHUS PEIIEHUs B IPUKIIAJHBIX, B TOM YHCIIE COLMATbHO-3KOHOMUYECKHX, 3a7auax.



KomOuHaTOpHUKA U BEPOSTHOCTD.

[TpaBuino ymHoxenus. KomOunatopusie 3agaun. [lepecTaHoBKU U (paKTOpHAITHI.

®opmyiibl yKcia epecTaHOBOK, COUETaHUMH, pa3MeleHuil. Perenne koMOMHAaTOPHBIX 3a1a4. Bei6op
HECKOJIbKUX 3JIeMEHTOB. buHomuansabie ko3 dumentsl. @opmyna Ounoma Herotona. CBoiicTBa
OouHomuanbHbIX K03 duumenton. Tpeyronpnuk Iackansa. CiyuaiiHble cCOOBITHS U UX BEPOSITHOCTD
DneMeHTapHbIE U CI0XKHbIE COOBITHS. PaccMoTpeHne ciryyaeB U BEPOSITHOCTh CyMMbI HECOBMECTHBIX
COOBITH, BEPOSTHOCTb IPOTHBOIOJIOKHOIO COObITHSL. [IoHATHE O HE3aBUCUMOCTH COOBITHUH.
BeposiTHOCTB M CTaTUCTHUYECKAs YaCTOTa HACTYIUICHUS COOBITHA. Pelenne mpakTHYecKux 3a1a4 ¢
IIPUMEHEHHEM BEPOSITHOCTHBIX METO/10B. TabauuHoe U rpaduyeckoe npeicTaBlIeHUue JaHHbIX.
UucnoBble XapaKTEPUCTUKU PSIIOB JAHHBIX.



TEMATHYECKOE INTAHUPOBAHHUE

Hama
Ne n/n Tema pazoena, ypoxa Kon-6o Ilpumeuanus
yacoe
niaiau daxkm
Paznen |IloBTOpeHme 4
1 IToBTOpeHne marepuana 7-9 Kiaccos. 1
2 [ToBTOpeHne marepuana 7-9 KiIaccos. 1
3 IToBTOpeHne Marepuana 7-9 Ki1accos. 1
4 Bxoanasi KOHTpoJIbHAs1 paboTa 1
Paznen |I'naBa l. [elicTBHTEIbHBIE YHCIIA. 12
5 Harypanbnbie u nenbie yncia. 1
6 HarypanbHble U 1ebie 9rcia. 1
7 PanmonansHbIe yncna. 1
8 PanmonansHbIC YuCIa. 1
9 WpparmonansHbie 9uCIa. 1
10 HppanmonaibHbple YKCIA. 1
11 MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL. 1
12 Monyinb JeMCTBUTENBHOTO YUCIIA. 1
13 Monyns AeiCTBUTETLHOTO YHUCIIA. 1
14 Koumponsnas paboma Nel no meme 1
«/leticmeumensvhoie yucaa»
15 Meroa MaTreMaTH4eCKON MHAYKIIUH. 1
16 Meton MaTteMaTHYECKON MHIYKIIMH. 1
Pasnen |I'masa II. Uncnosbie pyHKIMH. 9
17 Onpenenenue uncinoBoi pyHkuuu. CriocoObl ee 1
3aJIaHMsL.
18 Omnpenenenue yrcnoBoii GpyHkimu. Crocoos! ee 1
3aJIaHMsL.
19 CgoiicTBa (hyHKIHH. 1
20 CaoiicTBa (hyHKIHH. 1
21 CaoiicTBa (QyHKIIUH. 1
22 [Tepuoanueckue GyHKIUN. 1
23 Ob6patHas GpyHKIHS. 1
24 OO6patHas pyHKIUS. 1
25 Konumponsnas paboma Ne2 no meme 1
«Hucnoevie hynkyuuy.
Paspen |I'nasa I1I. Tpuronomerpuyeckue pyHKIMH. 26




26 YucioBast OKpY>XKHOCTb. 1

27 UucnoBasi OKpYKHOCTb. 1

28 YucnoBast OKpY)KHOCTh Ha KOOPAMHATHON
TUIOCKOCTH.

29 UucnoBasi OKpYKHOCTh Ha KOOPAWHATHOM 1
IUTOCKOCTH.

30 CHHYC 1 KOCHUHYC. 1

31 CuHYyC U KOCHHYC. 1

32 TaHreHc u KOTaHreHC. 1

33 Tpuronomerpudeckue GyHKINUU YUCIOBOTO 1
apryMeHTa.

34 Tpuronomerpudeckne GyHKIUN YTIOBOTO 1
apryMeHTa.

35 Tpuronomerpuyeckue GyHKIHH YTIIOBOTO 1
apryMeHTa.

36 dyHKIHA Y = SN X, ee cBoiicTBa U rpaduk. 1

37 dyHKIHA Y = SN X, ee cBoiicTBa U rpaduK. 1

38 OyHKIHS Y = COS X, ee CBOMCTBA U rpaduk. 1

39 OyHKIUS Y = COS X, ee CBOICTBa U rpaduK. 1

40 Konmponvnas paboma Ne3 1
«Tpuzonomempuueckue pynkyuu».

41 [Moctpoenue rpaduka Gyukmu y=mf(X). 1

42 [Moctpoenue rpaduka pyukmu y=mf(X). 1

43 [Moctpoenue rpaduka pynkipn y= f(RX). 1

44 [Moctpoenue rpaduka pynkpn y=Ff(RX). 1

45 I'padux rapMoHHYECKOTO KOJIeOaHusI. 1

46 ['padpux rapmMoHHUUECKOTO KOJIEOaAHUSI. 1

47 ['paduk rapMoHUYECKOro KOJIeOaHusl. 1

48 OyHkuuu Y = tg X, Y = ctg X, X CBOWCTBA U 1
rpaduxmu.

49 Oyuknun Yy = tg X, y = ctg X, ux cBoicTBa U 1
rpauKy.

50 OOpaTHble TPUrOHOMETpHUUYECKHE (QYHKIUH. 1

51 OOpatHble TPUTOHOMETpUYECKHE (DYHKIIUH. 1

Pasnen |I'nmaBa IV. Tpuronomerpuueckne ypaBHeHUs! 10

52 IIpocreiimre TPUrOHOMETPUUECKUE YPABHEHUS 1
U HEPaBEeHCTBA.

53 [Ipocreiimre TPUrOHOMETPUYECKUE YPABHEHUS 1




Y HEPaBEHCTBA.

54 IIpocreiine TPUrOHOMETPUUECKUE YPABHEHUS 1
Y HEPaBEHCTBA.

55 [Tpocreiiye TPUroHOMETPUUYECKUE YPAaBHEHUS 1
U HEpaBEeHCTBA

56 Koumponvnana paboma 3a nepsoe nonyzooue 1

57 Mertozs! peieHns TPUrOHOMETPUYECKHUX
YpaBHEHUU.

58 Meronp! peieHns TPUrOHOMETPUYECKHUX 1
YpaBHEHUH.

59 MeTopl pemeHusi TPUTOHOMETPHUIECKUX 1
YpaBHEHUM.

60 MeTo1bl peleHuss TPUTOHOMETPUYCCKUX 1
YpaBHEHUM.

61 Konmponsnas paboma Ned no meme 1
«Tpuzonomempuueckue ypasHenHun».

Paznen |[I'naBa V. [IpeoOpa3oBanue 21

TPUTOHOMETPHYECKUX BbIPAKEHMIA.

62 CuHyC ¥ KOCHHYC CyMMBI ¥ pa3HOCTH 1
apryMeHTOB.

63 CuHyC ¥ KOCHHYC CYMMBI M Pa3HOCTH 1
apryMeHTOB.

64 CHHYC 1 KOCHHYC CyMMBI ¥ Pa3HOCTH 1
apryMEHTOB.

65 TaHreHc cyMMbI 1 pa3HOCTH apryMEHTOB. 1

66 TaHreHc CyMMBI U pa3HOCTH apTyMEHTOB. 1

67 ®opMyIbl IPUBEACHHUS. 1

68 @DopMybel IPUBEACHHUS. 1

69 ®Dopmyinsl ABOMHOTO aprymenta. @opmyiisl
MOHMKCHUS CTETICHH.

70 ®opMmyisl JBOIHOTO aprymenTa. @opmyisl 1
MOHMKCHUS CTETICHH.

71 @opMmyisl JBOMHOTrO aprymenTa. @opmyisl 1
MIOHWKCHUS CTETICHH.

72 ®opmyinsl JBOMHOTO aprymenTa. @opmyiisl 1
MOHUKEHUS CTETICHH.

73 ®opmyinsl JBOMHOTO aprymenTa. @opmyiisl 1
MOHUKEHUS CTETICHH.

74 [Tpeobpa3zoBaHre CyMMBbI TPUTOHOMETPUYECKUX 1
(GyHKLUH B IpOU3BEICHHE.

75 [TpeoOpa3oBaHue CyMMBbI TPUTOHOMETPHUUECKUX 1




GYHKIMA B IPOU3BEACHUE.

76 [TpeoOpa3zoBaHre CyMMBbI TPUTOHOMETPUUYECKUX 1
GbyHKIMI B IPOU3BEICHHE.

77 [IpeoOpa3oBanue Npon3BeCHUS 1
TPUTOHOMETPHUECKUX (PYHKIIHI B CyMMY.

78 [IpeoOpa3zoBanue MPOU3BEACHHS 1
TPUTOHOMETPHUECKUX (PYHKIIHIA B CYMMY.

79 [TpeobpaszoBanue BeipaxkeHus ASinx + B COSx k 1
sudy C sin (x+t).

80 MeTopl pemeHnust TPUTOHOMETPUIECKUX 1
ypaBHEHUH (IIPOIOJKEHUE)

81 Mertozp! pemeHss TPUrOHOMETPUYECKHUX 1
ypaBHEHUH (TIPOIOIKEHUE).

82 Koumponvnasa paboma Ne5 no meme 1
«Ilpeobpazosanue mpuzonomempuueckux
GbIPAIICEHUIL).

Paspgen |I'maBa VI. KommiekcHblie yncJia.

83 KomruiekcHbie yncia u apuMeTHIecKue
oTiepaIy HaJl HUMH.

84 KomruiekcHbie yncia u apuMeTHIecKue 1
oTiepaIy HaJl HUMH.

85 KomMruiekcHbIe 4uciia 1 KOOpAMHATHAS 1
TUTOCKOCTb.

86 Tpuronomerpudeckas opma 3armucu 1
KOMIIJIEKCHOTO YHCIIA.

87 Tpuronomerpuueckas popma 3anucu 1
KOMIIJIEKCHOTO YHCIIA.

88 Kom1uiekcHble uncia U KBaIpaTHbIE ypaBHEHUS. 1

89 Bo3BeneHne KOMITJIEKCHOTO YMCIIa B CTEIICHb. 1
W3BreyeHne KyOM4eCKOro KOpHs U3
KOMILIEKCHOTO YHCIIA.

90 Bo3BeneHue KOMIIJIEKCHOTO YUCia B CTENEHb. 1
W3BreyeHne KyOM4ecKoro KOpHsl U3
KOMIUIEKCHOTO YHCIIA.

91 Koumponvnasa paboma Ne6 «Komnnekchoie 1
yucnay.

Paznen |I'aasa VII. [IpouszBoaHas. 28
92 YucnoBbIe ITOCIEA0BATEILHOCTH. 1
93 YucnoBbIe ITOCIEA0BATEILHOCTH. 1
94 [Ipenen yncnoBOM MOCIEI0BATETLHOCTH 1
95 [Ipenen 4ynciaoBO# MOCIEAO0BATEILHOCTH 1




96 [Ipenen dyukmmm. 1
97 [Mpenen GpyHkmmm. 1
98 OrnpezenieHne MPON3BOTHOM. 1
99 OrnpezenieHne MpON3BOTHOM. 1
10 Brruncnenue npous3BOIHbIX. 1
101 Brruucienne npon3BOIHbBIX. 1
102 Brruncienne npon3BOIHBIX. 1
103 | AuddepenunpoBanue CI0KHON QYHKITUH. 1
104 | duddepennupoBanne cioKHONU (PYHKITHH. 1
105 | duddepennupoBanre oOpaTHON PYHKITHH. 1
106 | VYpaBHeHHE KacaTenbHOU K TpaduKy GyHKINH. 1
107 | VYpaBHeHue KacaTelbHOH K TpaduKy QyHKIIHH. 1
108 |VYpaBHeHue KacaTelbHOH K TpaduKy QyHKIIHH. 1
109 |Koumponvnas paboma NeTno meme 1
«Onpeodenenue npou3eo00HoIl u ee
BLIUUCTICHUA).
110 [IpumeHeHne MPOU3BOIHOM JIJIST UCCIICTOBAHMS 1
(GYHKIMI HA MOHOTOHHOCTB M SKCTPEMYMBEI.
111 [IpruMmeHeHre nporu3BOAHOM ISl UCCIEAOBAHUS 1
GyHKIMIT HA MOHOTOHHOCTD M SKCTPEMYMBI.
112  |[IpumeHeHHE POU3BOTHOMN JIJISl HCCIIEIOBAHUS 1
G yHKIMIT HA MOHOTOHHOCTH M SKCTPEMYMBI.
113  |I[Toctpoenue rpaduKoB QyHKITHIA. 1
114  |Iloctpoenue rpagukoB GyHKIHIL. 1
115 Haxoxnenne HanOOJIBIINX U HAUMEHBIITAX
3HauYEHUN QYHKIIHH.
116 Haxoxnenne HauOOJIBIINX U HAUMEHBIITAX 1
3HauYEHUN QPYHKIHH.
117 Haxoxaenne HanOOJIBIINX U HAUMEHBIITNAX 1
3HaYeHUH QYHKLUH.
118 |Koumponwvnas paboma Ne8 «Illpumenenue 1
npPOU3800HOI»
119 |Koumponsvnas paboma Ne8 «llpumenenue 1
npou3eo0HOIN»
Paznen |I'maBa VIII. KomOuHaTopuka u BepOSITHOCTH 7
120 |IIpaBuio ymHOXeHUs. [lepecTaHOBKY |
(bakTopHabl.
121  |IIpaBuio ymHoxeHwus. IlepecTanoBKkU U 1
(bakTopuabl
122 | BbiOOp HECKOIBKUX HJIEMEHTOB. 1




bunomuHanbHBIE KOADPHUITUEHTHI.

123 | BbiO0p HECKOIBKUX AJIEMEHTOB. 1
bunomuHabHBIE KOA(DPHUITUEHTHI.

124 | Cnyuvaiinbie COOBITHS M UX BEPOSTHOCTH. 1

125 | Cnyuvaiinbie COOBITHS M UX BEPOSTHOCTH.

126 |Konmponvnas paboma Ne9 1
«wKomounamopuka u eeposmmnocmauy

Paznen |O0o6mIaoiee noBTOpeHUe 14

127 |lloBropenwue. [lonstue ¢pyHkiuu, 00IacTh 1
OTIpeieNIeHNs, MHOKECTBO 3HAUECHUH.

128 |IloBropenwue. [lonstue ¢pyHkiuu, 00aacTh 1
OTIpeIeNIeHNs, MHOKECTBO 3HAYCHHUH.

129 |Hmozoeasn konmpoavhas paboma 1

130 |Hmozoeasn konmpoavhas paboma 1

131 |IloBropenue. TpuroHomerpusi. 1

132 |IloBropenue. Tpuronomerpusi. 1

133 |IloBropenue. [IponsBoaHas 1

134  |IloBtopenue. [IponsBoanas 1

135 |IloBropenwue. [IponsBoaHas 1

136 |IloBTrOopenue. KomOmHaToprka u TeOpust 1
BEPOSITHOCTH.

137 |IloBropenue. KomOuHaTopuka u Teopus 1
BEPOSITHOCTH.

138 |Pemenue 3anau no matepuanam EI'D

139 |Pemenue 3anau no matepuanam EI'D 1

140 |Pemrenue 3amad mo marepuaiam EI'D 1
Bcero: 140




Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIBbHO-TEXHMYECKOT0 00ecreyeHust
o0pa3oBaTeILHOIO Npolecca

Cnucok aumepamypal.

[Iporpamma k
3aBEPIIEHHON
peIMETHON JTUHUU U
cucTeMe Y4eOHHKOB

[TporpaMma coOTBETCTBYET yueOHHUKY «Asredpa 1 Hauana
MareMaruyeckoro ananuza» A. I'. MopakoBud

TSt 001Ie00pa30BaTENbHBIX YUPEIKICHUNH 0a30BbIN U YTIITyOJIEHHBIN
ypoBHHM — M. MHemo3uHa, 2019, ¢ u3MEHEHUIMH U 00eCIICUCHa
yueOHO-METOIMYECKUM KOMILIEKTOM «AJjredpa u Hadasia
MaTemaruueckoro ananuza» A.I', Mopakosuu. (M.: Muemosuna 2011

r.).

Y4eOHuk, yueOHOE
rmocodue

AnreOpa 1 Havana MareMarudeckoro ananu3a. 10 kmacc 6a30BbIi U
yrayonéuubeiii ypoBHu. Yactse 1.: yueOHuk / A.I'. Mopakosuy, I1.B.

CemenoB —8¢ n31. — M.: MHEMO3HWHA, 2019.

Anrebpa u Hayasla MaTeMaTudeckoro ananuza. 10 kimacc 6a30BbIi U
yrnyonénusiii ypoBau. Yacts 2.: 3agaunuk / A.I'. Mopakosuy, I1.B.
CemenoB —8-e n3n. — M.: MHEMO3HHA, 2019.

DIIEKTPOHHOE
npuioxenue k YMK

JleMOHCTpallMOHHBIN MaTepuan

Marepuans 15
KOHTPOJIS (TECTHI U T.I1.)

Anrebpa 1 Havajga MaTeMaTU4eckoro aHaian3a. KoHTpobHbIe
paboTsl. 10 knacc npoduuibHbIil ypoBeHs / B.W. I'mu30ypr nox
penakuueit A.I'. Mopakosuya.— M.: Muemo3suna, 2009.

Anre6pa u Hadaja MareMatudeckoro aHanu3a. CaMoCTOsITeNbHbIE
pabots. 10 xmace / JI.A. AnekcanapoBa moj peakiuei A.T.
MopakoBuda.— M.: Muemo3suna, 2008.

Meroanueckoe mnocobue
C MOYPOYHBIMHU

A. T'. MopakoBuu Anrebpa u Havana ananmusa 10 kiacc. [Tocobue s
yuurtened M.: Muemosuna 2004

pa3spaboTkaMu
CHucok MCHoJb3yeMoin A.I'. MopakoBuu Anre6pa u Hadasa aHanu3a 10 kiace (B 2-X 4acTsx)
JIUTEPaTypHI y4eOHUK U 3aJJauHUK JUIsl 00111e00pa30BaTEeNbHbIX YUPEKICHHM.
A.I'. Mopakosuu Anre6pa u Havyana aHanusa 10 meroandeckoe
nmocoOue JyIsl yYuTes.
A.I'. Mopaxosuu, E.E. Tynbunnckast AnreOpa u Havana aHaiausa 10-
11: KonTponbHble paboTHI.
JI.A.AnekcanipoBa AnreOpa 1 Hayasia aHajau3a CaMOCTOSTENIbHbIE
pabotsl 10 k1.
JI,O,Jdenumena, T.A.KopemkoBa Anre6pa u Hadana aHamu3a
TeMaTUYeCKHe TecThl 1 3a4eThl, 10-11 kaaccel
[Tudpossie u http://school.holm.ru - IlIkonbHBIIH Mup (KaTanor 00pa3oBaTEIbHBIX
AIIEKTPOHHbBIE pecypcoB)
o0Opa3oBaTellbHbIE http://www.edu.ru - ®enepanbublii nopran Poccuiickoe oOpazoBanue
pecypchl http://www.school .edu.ru - Poccuiickuii 001ieo0pa3oBaTebHbIH

opTan
WWW.UQ.IU - «Y4uTenbcKas razera»
www.1september.ru - Bce npritoskeHus K rasete « 1 ceHTIOps»
www.informika.ru/text/magaz/herald — «Bectauk oOpazoBaHus»
http://school -sector.relarn.ru —mkonbHbIH CEKTOP TUCTAHITUOHHOTO
oOpazoBaHms
http://school-collection.edu.ru — eaunast KoJieKIus HUGPOBHIX
o0pa3oBaTeNbHBIX PECYPCOB
http://www.krug.ural.ru/keng/ Kenrypy
http://www.uroki.net/docmat.htm - st yauTesnst MaTeMaTHKH,
aJreOpbl ¥ TEOMETPHH

http://matematika-nab.narod.ru/ - matemaTrka Ha 5! CaiiT ms



http://school.holm.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ug.ru/
http://www.1september.ru/
http://www.informika.ru/text/magaz/herald
http://school-sector.relarn.ru/
http://school-collection.edu.ru/
http://www.krug.ural.ru/keng/
http://www.uroki.net/docmat.htm
http://matematika-na5.narod.ru/

Y4MUTEJIEH MaTEMATUKU
http://www.informika.ru/
http://www.ed.gov.ru/

http://www.edu.ru/

tectupoBanue online: 5 - 11 xmacce
http://www.kokch.kts.ru/cdo/
http://uztest.ru/

http://teacher.fio.ru

http://www.it-n.ru/

http://pedsovet.org/
http://www.uchportal.ru/ +  HoBsle TexHOJIOrHH B 00pa30BaHUH
http://www.sumirea.ru/narticle702.html
http://www.int-edu.ru/
Merasumuknoneaus Kupumia u Medoaus
http://mega.km.ru

caiTbl «MUp SHUMUKIONEAUN», HATPUMED:
http://www.encyclopedia.ru/

OcHoBHBIE (OPMBI OPTaHU3AIMH S TEIBHOCTH 00yJArOINXCS HA YICOHBIX 3aHATHUSAX: JTCKIHS,
Oecena, ppoHTANBHBIN OMpoC, paboTa ¢ TEKCTOM yueOHHKa, paboTa HaJ MPOEKTOM.

B nanHOM Kitacce BeAYIIMMU Memodamu 00yyeHus TIPEIMETY SBISIFOTCS: TOUCKOBBIH,
00BSCHUTENbHO-UJUTIOCTPATUBHBIN U PENPOIyKTUBHBIN. Ha ypokaxX nCHONB3YIOTCS 2emennbl
Ce0YVIOWUX MEeXHOI02Ul: TAYHOCTHO OPUEHTHPOBAHHOE 00yUYeHHE, 00yYeHNE C TPUMEHEHHEM
onopHbix cxeM, UKT.

@DOopMBI KOHTPOJIS: TECTOBBIE, CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE Pa0OThI, MATEMaTHUECKUE
JTUKTaHTBI, 3alIUTa IPOEKTa, TECTOBbIE, CAMOCTOSITENIbHBIE 0 MaTepuaiam EI'D.

@opMBI IPOMEKYTOUHON U UTOTOBOM aTTECTALIMH.

[TpomexyTouHas aTTecTanusi MPOBOIUTCS B POpPME KOHTPOIBHBIX, CAMOCTOATEIBHBIX PadoT.
WTorosas artecTanus NpeaycCMOTPEHa B BHJIE TIEPEBOTHOTO IK3aMEHa.



http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
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http://www.it-n.ru/
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PABOYASA ITPOT'PAMMA 110 YYEBHOMY IIPEJIMETY
«AJITEBPA U HAYAJIA AHAJIU3A»

IosicHUTeIbHAS 3aMUCKA
Pabouas mporpamma o anredOpe u Havyanam ananusa ans yudammxcst 10-11 xmacca (mpoduibHbII
YPOBEHb) COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHBIMH JOKYMEHTaMH:
1. ®epepanbabiM 3aK0HOM OT 29 mekabpst 2012 roma Ne 273-D3 «O6 obpazoBaHuU B
Poccniickoit enepanuny;
2. @enepanbHBIM KOMIIOHEHTOM TOCYAAapPCTBEHHBIX OOpa30BaTEIbHBIX CTaHIAPTOB
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOmIero M cpeaHero (mojHoro) oOmero oOpa3oBaHus,
npuka3 ot 5 mapra 2004 r. Ne 1089 (B pen. npukazoB Munobpnayku Poccun ot 03.06.2008
Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011 Ne 2643, ot 24.01.2012
Ne 39, 01 31.01.2012 Ne 69);
3.  O06pa3zoBateibHOM MporpaMmoi cpeaHero oomiero oopaszosanuss MbOY COIII Nel;
4. TlonoxxeHueM o pabodyeil mporpamMmme Y4eOHBIX INPEAMETOB, KYpPCOB, JAWCLUILUIMH
(Monymneit), unbix komnoneHToB MBOY COIII Ne
Pabouast mporpamMma mo airebpe M Havajgam MaremaTudeckoro anaimsa, 10-11 kmacchl,
COCTaBJ€HAa HAa OCHOBE aBTOPCKOM IMPOTPaMMBbI Hukonsckoro C.M. (Ilporpammsl
00111€00pa30BaTEBHBIX yUPEKICHUNU. ANreOpa U Havaga MaTeMaTndeckoro ananumsa.10-11 kmaccl.
M.: TIIpocBemenne, 2012 , aBrop cocraButens T.M.bypMuctpoBa) u opueHTHpOBaHAa Ha
ucrnoJyib3oBanne yueonnka C. M. Huxonbsckmii, M. K. ITotanos, H. H. PemernukoB u np.. — 3-¢
m3n. — M.: Ilpocsemenne, 2016., koTopblii BKIIOUEH B (eaepalibHbI NepeyeHb Y4eOHUKOB,
PEKOMEHIYeMBIX K MCITOJIb30BAHHIO TIPY PeaTU3aIlii UMEIOIIUX TOCY/IapCTBEHHYIO aKKPEIUTAIINIO
00pa3zoBaTeNbHBIX MPOTrpaMM HAYaJbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpemHero ooOImero
obOpazoBanus (mpuka3z Munoopraayku ot 31 mapta 2014 1. Ne 253)
W3ydyeHne wmareMaTWKu B CTaplied IIKoJe Ha MpOQHIBHOM YpPOBHE HAIpaBJICHO Ha

JOCTHKEHHE CICAYIOMNX LeJIe:

- (dhopMupoBaHHEe MPEACTaBICHUI 00 HIesX U METoJaXx MaTeMaTUKU; O MaTeMaTHKe

KaK YHUBEPCAJILHOM SI3bIKE HaYKH, CPEJCTBE MOJICIMPOBAHUS SIBJICHUN U IIPOIECCOB;

- OBJIaJICHUE YCTHBIM M NMHUCBMEHHBIM MAaTEMaTHYECKUM SI3bIKOM, MaTeMaTH4YE€CKHUMHU

3HAHUSIMH M YMEHHUSIMHU, HEOOXOIUMBIMU ISl U3yYEHUS IIKOJBHBIX €CTECTBEHHO-HAYYHBIX

JUCLMIUIAH, A IPOJOJDKEHHUS 00pa30BaHUs M OCBOEHUS M30paHHOM CHElHMalbHOCTU Ha

COBPEMEHHOM YPOBHE;

- pasBuTHE JIOTUYECKOT0 MBIIJICHHUS, AITOPUTMUYECKOM KYJIBTYpHI,

MIPOCTPAHCTBEHHOTO BOOOPA)KEHUS, Pa3BUTHE MaTEMaTHUYECKOTO MBIIUICHUS U WHTYUIUH,

TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM i MPOJOJDKEHHs] 00pa3oBaHUs U

JUISL CAMOCTOSITENIbHOM JeATEeIbHOCTH B 00JIaCTH MaTeMaTUKU U €€ TPUIOKEHUI B Oyayieit

podeccuoHAIBHON 1eATEIbHOCTH;

— BOCITUTaHHE CPEACTBAMH MAaTEeMAaTUKU KYJIbTYPbl THYHOCTH: 3HAKOMCTBO C UCTOPHEH

pa3BUTHUS MaTEMAaTHUKH, OHBOJIOLMENW MAaTeMaTH4YeCKHX WAeH, MOHUMAaHUE 3HAYUMOCTU

MaTeMaTHKH JJis1 OOLIECTBEHHOTO IIporpecca.

[Ipyn u3yueHum Kypca MaTeMaTUKH Ha NPO(UIBLHOM YpPOBHE MPOJOJDKAIOTCS W IMOJYy4aroT
pa3BUTHE COJAEp)KaTeIbHbIE JHUHUU: «Anreopa», «DyHKIUN», «YpaBHEHUS U HEPABEHCTBAY,
«[eomerpusy, «IMeMEHTbl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH, CTATHUCTUKH W JIOTHKHY,
BBOJUTCS nuHUA «Hadana matemaruyeckoro aHaiv3a». B pamkax yKa3aHHBIX COJEpKaTebHBIX
JTUHUHN perraroTcs CIeAyIOIIe 3aJa4u:

— cUCTeMaTh3alus CBeJeHUH o unciaax; GOpMHUpPOBaHHE MPEACTaBICHHH O
pacIIUpEeHUN YHUCIOBBIX MHOXKECTB OT HATypaldbHBIX JI0 KOMIUIEKCHBIX Kak crocobe
MOCTPOCHHUSI HOBOTO MAaTEMAaTUYECKOTO ammapara JJis PelIeHus 3a1ad OKPYKarollero Mupa
Y BHYTPEHHUX 33]]a4 MaTeMaTHUKH; COBEPIICHCTBOBAHNE TEXHUKH BHIYHCICHUM;

- pa3BUTHE ¥ COBEPIICHCTBOBAHME TEXHUKH anredpandeckux MpeoOpa3oBaHUM,
pelIeHns ypaBHEHUH, HEPABEHCTB, CHUCTEM;



- cHUCTeMaTH3allusid M PACIHIMPEHHE CBEICHUHA O (QYHKIMIX, COBEPIICHCTBOBAHUE
rpadU4ecKuX YMEHMI; 3HAKOMCTBO C OCHOBHBIMU HJICSIMH M METOJaMU MaTeMaTHYECKOTO
aHamM3a B 00BEMe, MO3BOJISIONIEM HMCCIEIOBAaTh 3JEMEHTapHble (YHKIUH U penath
MPOCTEHIIe TeOMEeTpHUECKUe, (pru3ndeckue u Apyrue NpukiaIHbe 3a1auu;

- pacimpeHue CHCTEMBl CBEICHHUN O CBOWCTBAX IUIOCKUX (PUTYp, CHCTEMATHYECKOE
M3Y4YEHHUE CBOMCTB MPOCTPAHCTBEHHBIX TE€J, PAa3BUTHE NPEJCTABICHUN O M€OMETPUYECKUX
U3MEPEHUSX;

- pa3BUTHE MPEACTABICHUN O BEPOSTHOCTHO-CTaTUCTMUECKUX 3aKOHOMEPHOCTSX B
OKpYXKaIOIEM MUPE;

- COBEpUICHCTBOBAHWE MAaTEMaTUYECKOTO pa3BUTUSA JO YPOBHS, [O3BOJISIOIIETO
CBOOOJHO MPHUMEHSTh M3y4eHHbIE ()AKThl U METOJbl MPU PEIIECHUU 33Ja4 U3 PA3IUUHBIX
pa3zesioB Kypca, a TaKKe UCIOJIb30BaTh UX B HECTAH/IAPTHBIX CUTYALIUAX;

- (hopMHpoBaHHE CTTIOCOOHOCTH CTPOUTH U MCCIEA0BATh MPOCTEUIIINE MAaTEMATUYECKUE
MOJIENIM TIPU PEIIeHUH MPUKIATHBIX 3aad, 3aJa4 U3 CMEXKHBIX JUCHMIUINH, YriyOJaeHue
3HAHUH 00 OCOOEHHOCTSX NPHUMEHEHUS MaTeMaTHYeCKUX METOJ0B K HCCIIEOBaHUIO
MIPOLIECCOB U SIBJIEHUH B IPUPOJIE U OOILIECTBE.

OO0masi xapakTepuCcTHKA Y4e0HOT0 Kypca.

W3yueHne anreOpsl 1 Ha4al aHAIHM3a HAIEJIEHO Ha (OPMHUPOBAHNE MATEMATHYECKOTO ammapara Jyis
pelIeHns 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, OKpYKalollel pealbHOCTU. SI3bIK aireOpsl
MOAYCPKUBACT 3HAYCHHUEC MATCMATUKKW KaK A3bIKa JId IHOCTPOCHHUA MATCMATHYCCKHUX Moz[eneﬁ,
MIPOIIECCOB U SBJICHUM peabHOTO MHpa (OJHOW M3 OCHOBHBIX 33J[a4 M3YYCHHS aJIreOpBI SBISCTCS
Pa3BUTHUEC AJITOPUTMHUYCCKOI'O0 MBIINIJIICHHA, HGO6XO)]I/IMOFO, B YaCTHOCTHU, IS OCBOCHHSA KypcCa
nHpOpMaTUKKM; OBJAJCHUE HaBBIKAMH  JEAYKTHBHBIX  paccyxaeHuil). IIpeoOpa3zoBanue
CUMBOJIMYECKUX (OpM BHOCHUT CBOM cHenmupUYECKUA BKJIAJ B Pa3BUTHE BOOOPAKCHHS,
CIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpYECTBY. JIpyroil BakHOW 3ajauedl M3ydeHHs anreOpbl u
Hayajl aHajlu3a SBIISETCS TMOJY4YEeHHE IIKOJbHUKAMHU KOHKPETHBIX 3HAHUM O (QYHKIUAX Kak
BaYKHEHIIeW MaTeMaTUYeCKON MOJENu JJsl OMHUCAaHUs U MCCIEI0BaHUs Pa3HOOOPA3HBIX MPOIECCOB
(paBHOMEpPHBIX, PAaBHOYCKOPEHHBIX, HOKCIMOHEHIMAIbHBIX, MEPHUOJUYECKUX U  Op.), s
(dbopmupoBanus y oOydaroluxcs IpeICTaBICHU 0 PO MaTEeMaTUKU B PA3BUTUU ITUBUIM3AINH U
KYJIBTYPBI.

B 10 kmacce Tema «TpuroHomeTpus» nepeHeceHa I U3yYeHHs Ha Hadaio ydeOHoro roxaa (c 4
YeTBEpTU HA MEPBYI0), TaK KaK, MCIOJIb30BAHUE TPUTOHOMETPHUUECKUX (HOpPMYN HEOOXOIUMO SISt
M3YYeHHUS Kypca (PU3UKH, a TAKXKe Ul PElICHUs M0Ka3aTeIbHbIX U JIOTapu(MUUECKUX YPaBHEHUH ¢
TPUTOHOMETPUYECKUMH apTyMEHTaAMU.

Onucanne mecra y4e0HOro Kypca B y4eOHOM ILIaHE.

VYueOHbIl MaH 00pa30BaTEIbHOTO YUPEXKACHUS NpeaycMaTpUBaeT H3ydeHHE aireOpbl U
Havana aHanu3a B 10-11 knaccax Ha npodunsHOM ypoBHEe B 00bEMe 350 yueOHBIX 4acoB Ha JBa
roga obyuenust (175 vacoB B 10 kmacce u 175 gacoB B 11 wiacce). Takum o0Opazom, Kypc
paccunTaH Ha 5 ypokoB B Hezemo B 10-11 knaccax.

Coaepixkanue yueOHOro Kypca.

JlecTBUTEIbHBIE YHCIA

[Tonsite HaTypanbHOro uncia. MHoxkecTBa uucen. CBOMCTBa NEHCTBUTENBHBIX uucend. Memoo
mamemamuyeckou unoykyuu. llepecranoBku. Pasmemenus. Coueranus. /[lokazamenbcmeo
yucnosvlx HepaseHcms. [lenumocms yenvix yucen. Cpaeuwenuss no mooyio M 3adauu ¢
YENOUUCTEHHBIMU HeU38EeCHbIMU.

PanuonanbHbIe ypABHEHUS] M HEPABEHCTBA

Panmonaneueie Beipakenus. @opmynel OuHOMa HbIOTOHA, CyMMBI U pa3HOCTH CTeTieHel. /eneHue



MHO204NeHo8 ¢ ocmamkoM. Aneopumm Eexmuoa. Teopema be3y. Kopenv mmnocounena.
Pannonaneubie ypaBHeHHs. CHCTEMbl pallMOHAIBHBIX ypaBHEHUH. MeTOJl MHTEpBAJIOB pEILICHUs
HEPaBEHCTB.

Kopensb crenenu n

[Moustrie Gyukimu U ee rpadpuka. Oynkmus Yy = X". Tlousitue kophs crenenu N. KopHu deTHOM U
HEYeTHOH cremeneil. Apupmerndecknii kopens. CBoiicTBa KopHeil cremenu N. Pynkyus Y = YX.
Kopenv cmenenu n uz namypanvrnozo yucna.

CreneHb MOJI0KMTEJIBLHOTO YUCJIA

[lonsiTHe W CBOMCTBA CTENEHU C palMOHAIBHBIM IOKa3areneM. llpenen mocienoBaTelnbHOCTH.
Ceouicmea npedenog. beckoHeuHo yObIBaromias reomerpudeckas mporpeccus. Yucio e. Ilonsarue
CTENEHU C MppaLMOHAIbHBIM NoKa3aTeneM. [TokazaTenbHas QyHKIuS.

Jlorapudmsbr Ilonstue u cpoiictBa norapudmoB. Jlorapudmuueckas QyHkuus. [lecamuunwiii
Jnocapugm (npubaudxcennvie goruucienus). CmenenHole hyHKyuu.

Iloxka3atenbHble U JorapudMuvecKre ypaBHeHUs] U HEPaBeHCTBA

[Ipocreiiime mnoka3zarenbHble M JOrapuMUUYECKHE YpaBHEHHSA. YPaBHEHMs, CBOJSIIMECS K
MpOCTEHIIMM 3aMEHOM HeusBecTHoro. IlpocTeiimue mnokasaTenbHble W JIOTapU(pMUYECKHE
HepaBeHcTBa. HepaBeHCTBa, CBOAAIIMECS K TPOCTEUIINM 3aMEHOW HEU3BECTHOTO.

CuHyc, KOCHHYC yrJja

[Tonsatue yrima u ero mepsl. OnpesieieHne CHHyca U KOCUHYCa yIiia, OCHOBHBIE (DOPMYJIBI IS HUX.
ApKCUHYC U apKKOCUHYC. [Ipumepuvl ucnonv3o8anus apkcuHyca u apKKOCUHyca u gopmynvl 07
HUX.

TaHreHc U KOTaHreHc¢ yrJa

OmnpeneneHne W OCHOBHblE (OpPMYNBI Ui TaHI€HCa M KOTaHTeHca Yria. ApKTaHIeHC U
apKKOTAaHTeHC. [Ipumepnl UCNnONb3068aHUS APKMAHLEHCA U APKKOMAH2eHca U (popmyibl OJisl HUX.
DopMYyJibl CJI0KEHUS

Kocunyc cymmbl (M pa3HOCTH) ABYX YriioB. @opMysibl 7Sl JOTIOTHUTENbHBIX YriaoB. CHHYC CyMMBI
(u pasHoctu) AByx yrioB. CyMMa M pa3HOCTb CHHYCOB M KOCHHYCOB. DOopMysbl Al IBOMHBIX U
MIOJIOBUHHBIX YIIIOB. [Ipouzsedenue cunycos u kocunycos. @opmynvl 075 MaHSEHCO8.
Tpuronomerpuyeckue GyHKIUHM YMCIOBOI0 APryMEHTa

®ynkuu Y = SINX, Yy = COSX, Y =tg X, y = ctg X.

Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

[IpocTeiiimne TpUrOHOMETPUUYECKUE YPABHEHUSA. TPUTOHOMETPUYECKUE YPABHEHUS, CBOJIAIIUECA K
MPOCTEHIINM 3aMEHON HEeU3BECTHOrO. [IpuMeHeHrne OCHOBHBIX TPUTOHOMETPHUUECKUX QopMyr JUIs
peumieHuss  ypaBHeHM.  OIHOpOAHBIE  ypaBHEHUsA. [Ipocmeiiwiue  mpucoHomempuieckue
Hepagsencmea. Hepasencmea, ceooawuecs K npocmeuwium 3aMeHol HeuzsecmHozo. Beedenue
8CNOMO2AMENbHO20 Y2ld. 3ameHa Heu3eecmHno2o t = sin X + COS X.

BepositHoCTB cOOBITHS

[TonsiTHe U CBOICTBA BEPOSITHOCTH COOBITHUSL.

DyHKUUH U UX rpapuku

Onementapubie ¢yHKuuU. MccnenoBanue GyHKIUI U MOCTpOECHUE WX TpadUKOB AJIEMEHTAPHBIMU
MeroaaMu. OcHOBHbIE criocoObl mpeoOpazoBaHusi rpadukoB. [ paguku Gyukyut, codepicaujux
mooynu. I paguku crosicHvix ¢ynkyuil.

IIpenen pyHKUMH U HENPEPbLIBHOCTD

[Tonstue mpenena ¢yHkuuu. OJHOCTOPOHHME IpeneNbl, CBOWCTBA mpezenoB. HempepbhlBHOCTH
¢GyHKIMH B TOYKe, Ha HWHTEpBalle, Ha ompeske. HempepbIBHOCTh 3J€MEHTapHBIX (YHKIMH.
Paspuvignvie ¢pynxyuu.

Oo0paTHble pyHKIMHN

[Tonsitue obpatHo#l pyHKUMU. B3aumno obpamuvie ghynxkyuu. OdopamHuvle mpueoHomMempuieckue
Gyukyuu.

IIpousBoanas

[lonstne mnpousBoaHoi. IIpom3BogHas CyMMBbI, pa3HOCTH, NPOU3BEIEHUS W YacTHOTO [JBYX
byHkumii. HenpepvisHocme yukyutl, umerowux npoussoonyio, ouggepenyuan. TlpousBoaHbie



aneMeHTapHbIX QyHKIMH. [IponsBoaHas crnoxHo#t GyHKIUU. [Ipouseoonas oopamuou GyHKyuu.
IIpumenenne npon3BoaHOM

MakcuMyM M MUHUMYM QYHKIOUH. YpaBHEHHE KacaTenbHOW. IlpuOmmkeHHble BBIYMCICHHSL.
Teopemwt 0 cpeonem. Bo3zpacranue u yoObiBanue (yHKuui. IIpow3BOIHBIE BBICIIUX IMOPSIKOB.
Buinyxnocms epaguxa gyukyuu. Ixempemym QyHKyuu ¢ eOUHCMEEHHOU KPUMUYECKOU MOYKOU.
3ajayn HAa MAaKCUMyM W MHHHMYM. Acumnmomsl. [[poono-runetnas ¢ynukyus. TlocTpoeHue
rpaduKoB QYHKIMHA ¢ IPUMEHEHUEM NPOU3BOAHON. Popmyna u pao Teiniopa.

IlepBooGpa3nas u nHTErpas

[lonsiTue mepBOOOpa3HO. 3amena nepemennou u uHmezpuposanue no yacmsam. Ilnomanmp
KpUBOJIMHEWHON  Tpamenuu.  OnpeneneHHbld — UHTErpal.  [lpubnudxcennoe  @vbluucieHue
onpeodenennoco unmezpaia. opmyna Herotona — JleitOuuia. CBO¥CTBA OMpeeNiEHHBIX UHTETpa-
10B. [Ipumenenue onpeodeneHnbix UHMESPAlos & 2eoMempuieckux u gusuyeckux zaoadax. [lonamue
oughgepenyuanvroeo ypasnenus. 3adavu, npusoosuue K oughpepenyuanbHbim ypagHeHUsIM.
PaBHOCH/ILHOCTH ypaBHEHHUI M HEPABEHCTB

PaBHOCUIIBbHBIE IPe0Opa30BaHUs YpaBHEHUN U HEPABEHCTB.

YpaBHeHUsI-CAeACTBUSA

[lonsite ypaBHeHus-ciencTBus. Bo3BeneHue ypaBHEHHs B YETHYIO cTeneHb. [loTeHuupoBaHue
norapugmuueckux ypaBHeHui. [lpuBeneHue mnoMOOHBIX wIEHOB ypaBHEeHHsS. OcBOOOXIEHHE
yYpaBHEHUs OT 3HameHatens. [Ipumenenue nocapugmuieckux, mMpucoOHOMempudeckux u Opyaux

Gdopmyn.

PaBHOCH/IBHOCTH YPABHEHMIT M HEPABEHCTB CHCTEMaM

Pemrenne YpaBHEHUH c IIOMOIIBIO CUCTEM. Ypasnenus 8uoa
f (a(X)) =f (B(X). Perenue HepaBeHCTB ¢ moMoIpio cucteM. Hepasencmea suoa f (o (X)) > (B
(x)).

PaBHOCHJILHOCTH YPABHEHHH HA MHOKeCTBaX

Bo3Benenue ypaBHEHMST B UETHYIO CTeNE€Hb. YMHoOdceHue ypaeHeHuss Ha  QYHKYuUI.
Jlozapugmuposanue u nomenyuposanue ypagHeHui, npueeoeHue noOOOHbIX YleH08, NpUMEeHeHUe
HEeKomopuix ¢opmyi.

PaBHOCWJIBHOCTH HEPABEHCTB HA MHOKeCTBAX

Boszgedenue nepasencmea 6 uemmylo cmenemb U YMHOJNCEHUE HEPABEHCMBA HA QYHKYUIO,
nomeHyuposanue 102apupMuieckux HepaseHcms, npugedeHue NOOOOHbIX UNeHO8, NpUMeHEeHUe
Hexomopulx ¢popmyn. Hectporue HepaBeHCTBaA.

MeTox NpOMeKYTKOB /IJIS1 YPABHEHHH M HEPABEHCTB

VYpaBHEeHMs 1 HEpaBEHCTBA ¢ MOAYISIMU. MeTo 1 HIHTEPBAIOB ISl HEMIPEPHIBHBIX (PYHKIUH.
Hcnonb3oBanne cBOMCTB (PYHKUMIA NIPU pellleHUN YPABHEHU M HEPABEHCTB

Hcnonb3oBanue o6acTeil cylecTBOBaHUS, HEOTPUIATENIFHOCTH, OTPAHUYEHHOCTH, MOHOTOHHOCTH
1 DKCTPEMYMOB (PYHKIIMHU, CBOMCTB CUHYCA U KOCHHYCA MIPH PEIICHUH YPaBHEHUI 1 HEPABEHCTB.
CucreMbl ypaBHeHMI ¢ HECKOJIbKMMH HEM3BeCTHBIMM

PaBHocunbHOCTE cucteM. Cucrema-ciefcTBue. MeToJ 3aMeHbl HEM3BECTHBIX. Paccyswcoenus c
HYUCTIO0BbIMU 3HAYECHUAMU NPpU pEULEHUU CUCMEM ypa@HeHl/llZ.

IInanupyemsble pe3yJbTaThl H3y4eHHs Y4eOHOIO peaMera.

B pesynbraTe n3yueHus MaTeMaTUKH Ha IPO(QUILHOM YPOBHE B CTapIIei MIKOJIE€ YYSHHK JOJKEH
3HaTh:
e 3HAueHHWE MaTeMaTHYeCKOW HayKu JUid pELIeHHs 3a/la4y, BO3HUKAIOUIUX B TEOpUU U
MPaKTUKE; MHUPOTY U OTPAHMUEHHOCTh MIPUMEHEHUSI MaTeMaTUYeCKUX METOJ0B K aHAIU3Y
Y HCCIEeIOBAaHUIO TIPOIIECCOB U SBJICHHIA B IPUPOJIE U OOIIECTBE;
¢ 3HaueHHUE MPAKTUKHU M BOMPOCOB, BO3HUKAIOIIUX B CAMON MaTeMaTuke, st JOpMUPOBAHUS
Y Pa3BUTHUS MATEMATUYECKON HAYKH;
® WJIeH pACIIMPEHUS YHCIOBBIX MHOXKECTB Kak cmoco0a TOCTPOEHHsI HOBOTO
MaTeMaTHYeCKOro ammapara s pelIeHUs MPAaKTUYeCKUX 3aJad U BHYTPEHHHUX 3a/ad



MAaTEMAaTHKU;

e 3HaueHWE WJCH, METOJOB W PE3yJbTaTOB aureOppl W MATEeMaTHYCCKOTO aHajam3a Ul
MOCTPOEHHUS MOJEIIEN pEAIbHBIX MTPOLECCOB U CUTYALIUH;

® BO3MOXHOCTHM T'€OMETPUYECKOr0 A3bIKAa KAK CPEACTBA OIMCAHUS CBOMCTB PEATBbHBIX
MPEIMETOB U UX B3AMMHOTO PACIOJIOKEHUS;

® VHHUBEPCAJIbHBIM XapakTEp 3aKOHOB JIOTUKM MATEMaTUYECKUX PACCYKICHUH, HX
MPUMEHUMOCTD B Pa3JIMYHBIX 00JaCTSIX YEJIOBEUYCCKON NeATCILHOCTH,

e pa3nuuuMe TpeOOBaHWIA, TPEABSBIICMBIX K JOKa3aTelIbcTBAaM B  MaTEMaTHKE,
€CTECTBEHHBIX, COI[MATIbHO-O)KOHOMUYECKUX U TYMAHUTAPHBIX HAYKaX, Ha MIPAKTHUKE;

® pOJIb AKCHOMAaTHUKHA B MaT€MaTUKE; BO3MOKHOCTh TOCTPOEHUSI MATEMATUUYECKUX TEOPUH HA
AKCMOMATHYECKOW OCHOBE; 3HAYCHHE aKCHMOMATHUKH JUISl IPYruXx 00JIacTel 3HAHWS U A
MPAKTUKH;

® BEpPOATHOCTHBIX XapakTep Pa3JIMYHBIX MPOLECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETO
MHpA.

YucsioBbie U OyKBEeHHbIE BbIPAKEHUSI
YmMmerb:
® BLBITIOJIHATH apI/I(i)MeTI/I'—IeCKI/Ie }IeI\/'ICTBI/ISI, coucTtasd YCTHBIC W IIHMCbMCHHBIC IIPUEMBI,
MNPUMCHCHUEC BBIYHUCIUTCIIBHBIX yCTpOﬁCTB; HaXOJUThb 3HAYCHHA KOPHA HaTypam,Hoﬁ
CTCIICHHU, CTCIICHU C paluOHaJIbHBIM IIOKa3aTcJiCM, norapnq)Ma, HCIIOJIB3Yyd IIPHU
HEO0OXOIMMOCTH BBIUMCIIUTEIbHBIE YCTPOICTBA; MOJIB30BATHCS OLIEHKOW M MPUKHUIIKON MPH
MPAaKTUYECKHUX pacyueTax;
® [PUMEHATh IOHATHUSA, CBS3aHHBIE C JIETUMOCTBIO MEJBIX YHCEN, NpPU PEIIECHUU
MaTeMaTHYECKUX 3a/a4;
® HAXOJWThb KOPHM MHOTOWJIEHOB C OJHOW NEPEMEHHOM, PACKIAIbIBATh MHOTOWIEHBl HAa
MHOXUTEHN;
® BBINOJHATH JCUCTBUSA C KOMIUIEKCHBIMM YHCIAMH, I[I0Jb30BAaThCS I'€OMETPUUYECKON
WHTEpIpeTalell KOMIUIEKCHBIX YHMCEIN, B MPOCTEHIINX CIy4asX HAXOAWTh KOMIUIEKCHBIE
KOPHH YpaBHEHUH C IeHCTBUTEIbHBIMU KOIPPHUIINECHTAMH;
® [POBOJUTH NPeoOpa3oBaHUSI YHCIOBBIX M OyKBEHHBIX BBIPAXKEHHUH, BKIIOYAIOIINX
CTENEHHU, PaIUKAJIbL, JOrapu(Mbl U TPUTOHOMETPUYECKUE (DYHKIIHH.
Hcnonb30BaTh NpHOOpPeTEHHbIE 3HAHUA W YMEHHMSl B NPAKTHYECKOH [1eATeJIbLHOCTH U
NOBCEAHEBHOM KM3HU JUIS:
® [PaKTUYECKHX pacyeToB Mo QopmynamM, BkiIoyas GopMysbl, COJEpKallie CTENeHH,
paaukanel, JorapudmMbl W TPUTOHOMETpUYECKHE (DYHKUIHUU, MPH HEOOXOAMMOCTH
WCIIOJIb3Ysl CIIPAaBOYHBIE MATEpUAJIbl U IPOCTEUILINE BEIYMCIUTEIBHBIE YCTPOICTBA.
DYyHKUUH U IPAPUKH.
Ymern:
e OmpelneNsITh 3HaYeHHEe (PYHKIMU MO 3HAYCHHIO apryMeHTa IpH pPa3IMuHBbIX Ccrocobax
3aaHus QYHKIINH;
® CTpoUTh rpaduKU U3YUYEeHHBIX (QYHKIIU, BBIIOJHATH TPeoOpazoBaHus rpaukos;
® OMNUCHIBATH MO rpaduKy U 1o GopmyIe MOBEJACHUE U CBOMCTBA (YHKIIHIA,
e peliath ypaBHEHUS, CUCTEMbl YpaBHEHUH, HEPABEHCTBA, UCTIONB3Ys CBOMCTBA (PYHKIUN U
uX rpaduueckue mpeaCcTaBICHHUs.
Hcnoab30BaTth npuoOpeTeHHbIe 3HAHUA M YMEHHMSl B NPAKTHYECKOH /JIeSTeIbHOCTH H
NOBCEAHEBHOM KM3HU IS
e OMNUCaHWsI W WCCIEAOBAHUSA C TOMOIIBI0 (PYHKIUNW peambHBIX 3aBUCHMOCTEH,
Mpe/ICTaBICHHs MX TpadudecKl; HHTePIpeTaluu rpadukoB pealbHBIX MPOIIECCOB.
Hauvana maTteMaTH4ecKoro aHajamsa.
Ymers:
® HaxoJUTh CYMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MIPOTPECCUN;



® BBIYHCIIATH TPOU3BOIHBIC U TIEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIIHIA, TPUMEHSISI TTpaBUIa
BBIYHCIICHUS TIPOU3BOIHBIX U TIEPBOOOPA3HBIX, UCIIOIB3Ys CIIPABOYHBIC MATEPHAIIBI,

e uccienoBaTh QYHKIIMHA U CTPOUTH MX TpadUKH C TIOMOIIBIO MPOU3BO/IHOM,;

e pelarth 33a/1a4M ¢ IPUMEHEHUEM YPaBHEHHS KacaTelbHOU K rpaduKy (QyHKIUY;

e pemiarh 3aJaYd Ha HAXOXJICHHWE HAWOOJIBIIETO M HAWMEHBIIETO 3HA4YeHHWS (DYHKIMH Ha
OTpE3KE;

® BBIUUCIATH IJIOIA/Ib KPUBOJIUHEHHOM Tpareuu.

HUcnoab3oBaTth NpuoOpeTeHHbIEe 3HAHUA M YMEHHMSl B NPAKTHYECKOH /1eSTeIbLHOCTH H
NMOBCEIHEBHOM KM3HU IS

® pelIeHUs T€OMETPUUECKUX, (PU3NUECKUX, SKOHOMUYECKUX U APYTUX MPUKIAIHBIX 33/1a4, B
TOM YHCJI€ 33/1ad Ha HAuWOOJIbIIIME W HAaUMEHBIINE 3HAYEHUS C MPUMEHEHHWEM armapara
MaTeMaTHYECKOIro aHaIM3a.

YpaBHeHUsI U HEPABEHCTBA.
Ymerb:

e pemiaTh palMoHAbHBIE, TIOKa3aTeIbHbIE U JOoTapuMUUECKUe YpaBHEHUS U HEPaBEHCTBA,
HppaIMOHAIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUSI, UX CUCTEMBI;

® JI0Ka3bIBaTh HECJIOKHBIC HEPABEHCTBA,

e pemaTh TEKCTOBBIC 3aJaud C TOMOIIBIO COCTaBJICHUS YpaBHEHWW, W HEPABEHCTB,
WHTEPIPETUPYS PE3YIbTAT C YUETOM OT'PAaHUYCHUN YCITOBUSI 33]1a4H;

e 1300paXkaTh Ha KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUIN U HEPAaBEHCTB
C ABYMsI IEPEMEHHBIMH M UX CHUCTEM.

® HAXOAWTh MPHUOIMKEHHBIE PEIICHUs] YPAaBHEHUM M UX CHCTEM, MCTOJb3ys rpaduyuecKuid
METOJ;

e pellaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMbI C MPUMEHEHHEM TrpapuuecKux
MpEeACTaBICHUH, CBOMCTB (DYHKITUHN, TPOU3BOTHOM.

Hcnoab30BaTh NpHOOpPeTeHHbIE 3HAHHUSA W YMEHHMSI B NPAKTHYECKOH [1eATeJIbLHOCTH U
NOBCEIHEBHOM KU3HM JIS:
® [IOCTPOEHMS U UCCIEIOBAHUS MPOCTEMIINX MATEMAaTUYECKUX MOJIEIIEH.
DJieMeHThl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOATHOCTEM
Ymers:

e pemiath MpocTeilline KOMOMHATOPHBIE 3aJaydl METOJOM Iepebopa, a Takke ¢
WCIIOJIb30BaHMEM  M3BECTHBIX  (opmyn,  TpeyroibHuka  [lackans;  BBIYHCIATH
ko3¢ unuentel 6uHoma HproToHa 1o Qopmysne W ¢ UCHOIB30BAaHUEM TPEYrOJIbHUKA
ITackans;

® BBEIUMCIISITh, B MPOCTEHIINX CIIydasX, BEPOSATHOCTH COOBITUN Ha OCHOBE IOJCYETa
YHUCJIa UCXOO0B.
HUcnoab3oBarth npuoOpeTeHHbIe 3HAHMS M YMEHHSI B MNPAKTHYECKON [eSiTeJJbHOCTH H
IOBCEIHEBHOM KU3HM IS

® aHaiM3a peallbHbIX YHUCIOBBIX JaHHBIX, MPEICTABICHHBIX B BUJIE AMArpaMM, Tpa(uKOB;
JUIA aHanu3a MHPOPMAIMK CTATUCTHYECKOTO XapaKTepa.

Oco0eHHOCTH OpraHM3anMu Y4eOHOro mpomecca Mo MareMaTHKe: KJIAaCCHO-YpOUHas CHUCTEMA.
OcHoBHble  (opmbl  opraHu3anuu y4eOHOro nmporiecca —  (QpOHTaNbHAas, TPYIIOBasd,
WHJMBHIyaJIbHASL.

Cnoco0bI OLCHKH IVIAHUPYEMBIX Pe3ya1bTATOB
OreHka ypoBHS YCBOEHHsI COJepKaHUsl 00pa30BaHus SBISETCS HEOThEMIIEMOW COCTABHOM 4acThIO
nporecca 00y4eHUs..

OCHOBHBIM BHUJIOM IPOBEPKH OCTAETCA (IpOHmManvbHble NUCbMEHHbIE PAdOmMbBI, KOTJA YUCHUK
MMeeT BO3MOXKHOCTh JIOKA3aTeIbHO M JIOTHYHO ITOCTPOUTH COOCTBEHHBIN OTBET ,yMeHHE paboTaTth ¢
MHCTPYMEHTAMHU.



[Ipu ¢pponmanvnoit nucomennoit padome NOCTUTACTCS MAKCUMAJIbHBIM OXBaT  ydaliuxcs
IIPOBEPKOM.

[Ipu unousudyanvnom ycmmuom onpoce, Korja y4eHHK UMEET BO3MOXKHOCTH JIOKA3aTEIbHO H
JOTUYHO TIOCTPOUTH COOCTBEHHBI OTBET, pa3BUBAETCS €ro pedb, yMEHHe paboTaTh C
MHCTPYMEHTaMHU

B mpouecce ¢pponmansvnozo ycmmnozo onpoca pabotaer OONBIIMHCTBO yYaIUXCs, HA TEPBBIN
TUTaH BBIXOJUT OOIIast aKkTUBHOCTH YUYaIIEerocs, a He YpOBEHb YCBOCHUS yUeOHOTO MaTepHara.
Hnousuoyanvnas nucemennas padoma npearonaracT CaMOCTOSTENBHYIO pabOTy ydamierocst ¢
JOTIOJTHUTEIBHOM TUTEpaTypoid, pedeprpoBanre 1 MOCIETYIONIYIO 3aIIHTY.

MoHUTOPHHT  KadecTBa 0Opa30BaHUS TPEAYCMAaTPUBAET HCIOJIB30BaHUE KOHTPOJHHO-
u3MepuTenbHbiXx MaTtepuanos (KMM).

Hmozoewlii Konmpos IpeIIoNiaraeT MpoBeIeHHe B KOHIIE Y4eOHOTO T0/1a IPOBEJICHUE HUTOTOBOM
KOHTpPOJIbHON paOOTBHI.

[IpomexyrouHas aTTectauus yyeOHOro kypca Mmarematuku B 10-11 kimaccax ocyiecTBisieTcs
gyepe3 MaTeMaTHYeCKHe AUKTAHThI, CAMOCTOSTEIbHBIE Pa0OThI, KOHTPOJILHBIE paOOTHI MO pa3ienaM
y4eOHOT0 MaTepuana, 3a4EThl, TECTHI.

[Ipemnararorcst 3apaHee 3afaHusl JUIi MaTE€MaTHYeCKOTO IUKTaHTAa C MEIbI0 KOHTPOJS
YCBOGHUSI TEOPETHUYECKOro Marepuana. [IpemaraloTcsi ydammMcs pa3HOYPOBHEBBIE TECTHI, T.e.
CIIUCOK 3aJaHUi JENUTCS Ha JIBE€ YacTU — OOs3aTeNbHYI0 W HeoOs3artenbHyro. OOs3aTeNbHBIN
YpOBEHb OOecTieunBaeT 0a30BbIC 3HAHUSA s II0O0TO yueHuKa. HeoOs3aTenpHas yacTh paccyuTaHa
Ha Ooisiee riryOokWe 3HaHHMSA TeMbl. Llenb: cmocoOCTBOBATh PA3BUTHIO YCTOWYMBOTO yMEHHS H
3HaHUS COTJIACHO JKEJIAHUSIM M BO3MOXHOCTSIM YUAIIHXCS.

3amaHus sl YCTHOTO U MMUCBMEHHOTO OIPOCa YYaIIUXCsl COCTOSIT U3 TEOPETUIECKUX BOIIPOCOB
U 3a7ad.

OTBeT Ha TEOPETHUECKUU BOIMPOC CUUTAETCS OE3YNpPEUHbIM, €CIU IO CBOEMY COJCpP>KAHUIO
MOJIHOCTHIO COOTBETCTBYET BOIIPOCY, COJEPKUT BCE HEOOXOIUMBbIE TeopeThyeckue (akTbl U
000CHOBaHHbIE BBIBOJbI, @ €0 M3JI0)KEHHE M MHUChMEHHAs 3aliCh MaTEeMaTUYECKH T'PaMOTHBI U
OTJINYAIOTCS MOCIIEIOBATEILHOCTBIO U aKKYPaTHOCTBIO.

Pemenne 3amaum cumrtaercs Oe3ynpedyHBbIM, €CIM MPABUIBLHO BBIOpPAH CIOCOO pEIIeHUs, camo
pElIeHHe COMPOBOXKIACTCS HEOOXOAUMBIMU OOBSICHEHUSMH, BEPHO BBIMIOJHEHBl HY)KHbBIE
BBIYMCIICHUS U ITPeoOpa30BaHusl, OJIy4eH BEPHbIN OTBET, OCIEI0BATEIILHO 3alHCAHO PELICHHE.

OneHka OTBeTa y4alerocsi Ipu YCTHOM M MUCBbMEHHOM OIPOCE MPOBOAUTCS MO MATHOATUIBHON
CUCTEME, T. €. 3a OTBET BBICTaBJISETCS OJHA U3 OTMETOK: | (10X0), 2 (HEeyAOBIETBOPUTEIHHO),
3 (YyIOBIETBOPHUTEIBHO), 4 (XOpo1o), 5 (OTIUYHO).

TemaTuyeckunii MJiIaH

Ne OcHoOBHBIE pa3aesibl KoanuecTBO KoanuectBo
n/n 4acoB KonTpoabHbie AJIMHH.
padoThI KOHTPOJIbH
ble padoThI
1 | IloBTOpenue kypca 9 kinacca 5 1
2 | CuHyC ¥ KOCHHYC yIJIa U YucIa 12
3 | TaHreHc U KOTAHI€HC yIia U YKucia 11 1
4 | ®opMyIibl CIOKEHUS 13
5 | TpuroHomerpuueckue QGyHKIUH 9 1
YHCIOBOTO apryMeHTa
6 | TpuroHomerpuueckue ypaBHEHHs U 17 1
HEpaBEHCTBA
7 | JlelicTBUTEIIbHBIC YUCITIA 12 1
8 | PanimoHanpHble ypaBHEHHS U HEPABEHCTBA 23 1
9 | Kopens crenenu n 14 1
10 | CreneHb NMOJIOKUTEIBHOTO YHCIIA 14 1




11 | Jlorapudmsl 8
12 | [loka3aTenbHbIC U JOTapUPMHUUECKUE 13 1
ypaBHEHHS U HEPAaBEHCTBA
13 | DneMeHTBI TEOpUH BEPOSTHOCTEH 9
14 | IloBTOpeHue 15
Hroro 3a kypc 10 kaacca 175 7
15 | IloBTOopenue kypca 10 kinacca I
16 | Oyakun 1 ux rpadpuKu 11
17 | [Ipenen pyHKUIMU ¥ HENPEPHIBHOCTH 6
18 OO6partnbie QyHKIUH 6 1
19 | IIpousBoaHas 12 1
20 | [IpumeHeHue MPOU3BOIHOM 18 1
21 | [lepBooOpa3Has U HHTETpAI 15 1
22 | PaBHOCHIIBHOCTH YpaBHEHHU U HEPABEHCTB 4
23 | YpaBHEHUS — CIICACTBUS 9
24 | PaBHOCHIIBHOCTH YPaBHEHHU U HEPABEHCTB 13
cucTeMam
25 | PaBHOCHIIBHOCTH YpaBHEHHI Ha 11 1
MHOIKECTBAX
26 | PaBHOCMIIBHOCTH HEPABEHCTB Ha 9
MHO>KECTBax
27 Metoa mpoMeXyTKOB ISl ypaBHEHUHN 1 5 1
HEPAaBEHCTB
28 Hcnons3oBanre CBOMCTB (DyHKITUH TTPH 6
pElIeHUH YpaBHEHUN U HEPABEHCTB
29 CucTeMbl ypaBHEHHH C HECKOJIBKUMH 8 1
HEU3BECTHBIMU
30 | YpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C 7
rapaMmeTpamu
31 AnreOpandeckas hoopMa u 5
reoMeTpuyuecKas HHTEpIIpEeTaIHs
KOMIIJIEKCHOTO YHCJIa
32 Tpuronomerpudeckas hopma 3
KOMIIJIEKCHBIX YHCETl
33 | Kopau mHorouneHos. IlokazarenbHas 2
(hopMa KOMIUIEKCHOTO YHCIIa.
34 | IloBTOopeHue 20
Hroro 3a kypce 11 kiacca 175 7




Onucanue y‘leﬁHO-MeTOI[I/I'leCKOFO U MaTEPUAJTIBHO-TEXHUIECKOI'0 o0ecneyeHus

06p330B3TeJ’ILHOFO nmpouecca.

IIporpamma k
3aBEPILIEHHOM
MPEIMETHOM JIMHUU U
crcTeMe Y9eOHHUKOB

[Iporpammel amst 001Ie00pa3oBaTenbHBIX yuepekaeHuil. Anreopa 10-11
k1. Coct. T.A. Bypmuctposa.- M. : IIpocsemienue, 2012.

YueOHuk, yaeOHOE
nmocooue

Anrebpa u Hadaja MareMaTtudyeckoro aHaiau3sa. 10 kimacc : yueOHUK ISt
0011e00pa3oBaTeIbHBIX OpraHu3alui : 6a30BbIi 1

Yrinyoneunsiit ypoBuu / [C. M. Hukonsckuit, M. K. Tloranos, H. H. Pe-
IMIETHUKOB | J1p.]. — 3-¢ m3a1. — M. : [IpocBemenue, 2016. — 431 c.
C.M. Huxonsckuii, M.K. Tlotanos, u apyrue «Anredpa u Hadyana
MaTeMaTU4ecKoro anaimsa, 11 kmaccey, [Ipocsemenue, 2016 r.

DNEeKTPOHHOE
npuioxenne k YMK

JleMOHCTpalMOHHBIN MaTepuan

Marepuans! 11t
KOHTPOJIS (TECTHI U T.I1.)

Anrebpa v Havaja aHanM3a: TUAAKTHUECKHe maTepuainbl, ( 0a30BbIM U
yray6nennsiii ypoBuu) 10 knacc, /M. K. Iloranos, A. B. IlleBkun. M.:
[Ipocsemienue, 2011 r/.

AnreOpa u Hadana aHayiM3a: MUJAKTHYECKHe maTtepuansl, 11 kmace, /M.
K. [loTtanos, A. B. lllekun. M.: [Ipoceuienue, 2011 /.

Anre0Opa u Hauaja MaTEMaTUYECKOTO aHAIN3a: TeMaTHYECKUEe TeCThl, 10
kiacce, /0. B. lleneneBa. M.: IIpocsemenne, 2011 r/.

Anre0Opa 1 Hauaja MaTEMaTUYECKOTO aHAIN3a: TeMAaTHYEeCKHE TECThI, 11
kiacce, /1O, B. lleneneBa. M.: IIpocsemenne, 2011 r/.

Meroanyeckoe mnocooue
C TIOYPOYHBIMHU
pazpaboTkaMu

Anre0Opa W Hadajga MaTeMaTHUYECKOTO aHanmm3a: KHUra mjs yuurtens 10
kiace, /M. K. [Toranos, A. B. llleskun. M.: IIpocBemenune, 2009/.

Cnucok HCHoJib3yeMoun
JTUTEPaTyphl

C.M. Huxonbsckuit, M.K. Iloranos, u apyrue «Anredpa u Havasia
MaremaTudeckoro ananmsa, 10kmaccy, [Ipocsemienue, 2016 r.

C.M. Huxonbckuit, M.K. Iloranos, u apyrue «Anredpa u Havaia
MaremMaTuyeckoro anaimsa, 11 kmaccey, [Ipocsemenue, 2016 r.

AnreOpa W Havajga MaTeMaTUYECKOro aHayim3a: KHura Uit yuurens 10
kiace, /M. K. [Toranos, A. B. llleskun. M.: IIpocBemenue, 2009/.
AnreOpa v HavaJla aHanM3a: JUJAKTHYECKUE MaTepuaibl, ( 0a30BBIA U
yray6nennsiii ypoBuu) 10 kmacc, /M. K. Tloranos, A. B. IlleBkun. M.:
[Ipoceemenue, 2011 /.

AnreOpa u Havaja aHaiM3a: IUJAKTHYECKHe MaTtepuaisl, 11 kimace, /M.
K. Iloramos, A. B. llleekun. M.: [Ipocsemenne, 2011 1/.

Anre0Opa u Hauaja MaTEMaTUYECKOT0 aHAIM3a: TeMAaTHYEeCKUE TeCThl, 10
knacc, /FO. B. llleneneBa. M.: [Ipocemienue, 2011 /.

AnreOpa 1 Hayalla MaTeMaTHYECKOT0 aHallu3a: TeMaTH4ecKue TecThl, 11
knacc, /FO. B. llleneneBa. M.: [Ipocemienue, 2011 /.

[udpossie u
3JIEKTPOHHbBIE

o0Opa3oBaTeNbHbIC
pecypchl

www.ege.edu.ru — odurmaneHslii HHbOpMannoHHsIH mopran ET'D
http://school-collection.edu.ru  — emuHas  KOJUIEKIUS  ITH(POBBIX
00pa3oBaTeNbHBIX PECYPCOB
http://www.openclass.ru —
oOpa3oBaTelibHbBIE COOOIIeCTBa
http://www.researcher.ru - HMuarepHer-nmopran
JEATEIbHOCTD ITKOJbHUKOBK

((OTKpBITBIﬁ KJ1acCC« CCTCBLIC

«HccaenoBareabcKas



http://www.ege.edu.ru/
http://school-collection.edu.ru/
http://www.openclass.ru/
http://www.researcher.ru/
http://mioo.seminfo.ru/mod/resource/view.php?id=10298
http://mioo.seminfo.ru/mod/resource/view.php?id=10298

http://www.it-n.ru/ - ceTb TBOPUECKHUX yUUTEICH
http://mat.1september.ru/ -  wuspmarensctBo  «llepBoe  ceHTAOPS.
Marematuka»

http://www.profile-edu.ru — caiit npoduibHOTO 00y4YEeHUS
http://festival.1september.ru/mathematicy — mnemarorudeckuii popym:
®dectuBaiib negarornyeckux uaen «OTKpbITBIA yPOK»
http://www.prosv.ru — caiit u3narenbctBa «IIpocBenieHue
http://www.vgf.ru/  — caiit  M3nmarensckoro nenrpa «BEHTAHA-
['PADY

http://www.drofa.ru/ — caiit usmatenscrBa JJIPODA
http://www.astrel-spb.ru— caiit u3naTenbcTBa « ACTpeby
http://www.mnemozina.ru/- caiitr MOILl «Muemo3uHa«
http://main-school.umk-garmoniyaru/index.php — caiit  M3ngarenscTBo
«Accormarus XXI Bex»

http://pycckoe-ciioBo.pd/— cait uzmarenscTBa Pycckoe cioBo
http://zabaru — caiit «MaTeMaTHYECKHE OJUMITHAABI M OJMMITHAIHBIC
3a7a4qm»

http://etudes.ru — caiit «MaTeMaTH4ECKHUE STIOIBI»

http://uztest.ru wu http://mathtest.ru — caiiTel B TMOMOIIb YYHTEINIO
(comepxat 6a3y TECTOB)

http://graphfunk.narod.ru — caiit «rpaduku GyHKIHID»
http://zadachi.mccme.ru —MH(POPMAIIMOHHO-TIOMCKOBAs cucreMa
«3amauu 1mo reoMeTpum»

http://bymath.net —caiit «Bcs anemenTapHas MaTeMaTHKa»
http://www.ege.edu.ru/~ odunuanbHelii  HHGOPMAIMOHHBIN  MMOpPTAI
€IMHOT0 TOCYAapCTBEHHOTO IK3aMeHa

http://www.fipi.ru — ®denepaidbHBIi HMHCTHTYT  IEAarOTHYECKUX
U3MEpEeHU I

http://www.edu.ru, http://www.edu.ru/abitur/index.php ~ Poccuiickoe
oOpazoBanue. denepalibHbIN 00pa30BaTEIBHBINA MOPTAJL.
http://www.centeroko.ru — LIeHTp olieHKH KauecTBa 00pa30BaHuUs

http://zadachi.mccme.ru  —  3agaun:  WHGOPMAIMOHHO-TIOUCKOBASI
cUCTEMa 3a/1ad 10 MaTEMAaTUKE
http://mschool.kubsu.ru/cdo/shabitur/knigaltit.htm  —  koHKypcHBIE

3a/1a4M 110 MAaTEMATHKe: CIIPABOYHHK M METO/IbI PEIICHUSI
http://www.mccme.ru/free-books-  martepuansl  (IOJNHBIE — TEKCTHI)
CBOOOIHO PACIPOCTPAHSIEMBIX KHHUT TI0 MaTEMATHKE
http://www.matematika.agavaru— marematuka Ui TMOCTYMAIOIIUX B
BY3bI

http://www.mathnet.spb.ru — BbIyCKHBIE W BCTYNUTEIbHBIC K3aMCHBI
[0 MaTEeMaTHKE: BAPHAHTHI, METOIUKA

http://www.kokch.kts.ru/cdo —rectipoBanue on-line. 5-11 knaccer
http://www.moeobrazovanie.ru/ —caiit «Moé& oOpa3zoBaHue»
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http://mat.1september.ru/%20-
http://www.profile-edu.ru/
http://festival.1september.ru/mathematics/
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http://www.vgf.ru/
http://www.drofa.ru/
http://www.astrel-spb.ru/
http://www.mnemozina.ru/
http://main-school.umk-garmoniya.ru/index.php
http://русское-слово.рф/
http://zaba.ru/
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http://www.mathnet.spb.ru/
http://www.kokch.kts.ru/cdo
http://www.moeobrazovanie.ru/

MynununansHoe 010 PKeTHOE 00111€00pa30BaTEeIbHOE YUPEKICHUE
«Cypryrckasi TeXHOJIOTHIECKAs KOy

COI''TACOBAHO YTBEPXIEHO
3aM. nupekropa mo YBP npukasom nupekropa MbOVY «CTILL»
M.B. YepBuHckas oT Ne

PABOYAS [TPOTPAMMA

1o anredpe U HavajaM aHajiu3a, FeOMETPUN
muist yuanquxcst 10-11 kimaccoB
(mpuoxenue Ne 7,8 kK OCHOBHOI 00111€00pa30oBaTebHON TPOrpaMMe OCHOBHOTO O0IIIETO

obpaszoBaHus)

ABTOpP(BI):
Tapanenko . P.

[lenaroru, peanu3syouye NporpaMmy:
Tapanenko . P.

PaccmoTpeno Ha 3acenanumn
METOJIMYECKOTr0 COBETA
npoTokoi ot 07.04.2023 Ne 3
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ITosicHuTeIbHAS 3alIHCKA

Pabouas mporpamma mo matemaruke As oOydaronuxcsi 11 kimaccoB cocTaBieHa B COOTBETCTBHHU C
HOPMAaTHUBHBIMU JIOKYMEHTAMU .
@enepanbHblii 3aKk0H oT 29 nexabpst 2012 1. Ne273-D3 «O6 ob6pazoBanuu B Poccuiickoit @enepanuun».
denepalibHBII rOCYIapCTBEHHBIN 00pa30BaTEIIbHBIN CTAHIAPT OCHOBHOTO 00IIIero 00pa3oBaHUs
(yrBepxkiéH npukazoM MunucteperBa npocsenierus PO ot 31.05.2021 roga Ne 287, 3apeructpupoBan
MunucrepctBom roctumu P® 05.07.2021 rona Ne 64101).
denepabHON 00pa30BaTEIHLHON TPOTPAMMOI OCHOBHOTO 00IIero 00pa3oBaHus (YTBEPKICHA MPUKA30M
Munuctepctsa npocserieHust PO ot 16.11.2022 rona Ne 993, 3apeructpupoBana MUHHCTEPCTBOM
roctuiiun PO 22.12.2022 roma Ne 71764)
®denepanbHON pabodeil mporpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus mo mateMaruke st 10-
110knaccoB oOpa3zoBaTenbHBIX OpraHu3anuii — M.: MunuctepcTBo npocsenienus PO, ®T'BHY
«MHCTUTYT cTpaTterun pa3BuTusa oOpazoBanusi Poccuiickoii akagemuu obpazoBanusi», 2022, Konnenmumn
pa3BUTHs MaTeMaThu4eckoro oobpazoBanus B Poccuiickont denepannmu.
®denepanpHO paboyeit mporpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHMsI IO PYCCKOMY SI3BIKY JUIsl 5-9 KitaccoB
oOpa3oBaTeNibHBIX opranuszanuii — M.: MunuctepctBo npocsemienus PO, ®I'bHY «MucTutyT crpaterun
pa3BuTHs obpazoBaHusi Poccuiickoit akamemun oOpazoBaHus», 2022.
ABTOpCKOM mporpaMmbl Mo ainredpe u Havamam aHanusza 10-11 xmaccer /aBt.coct. W.M.3yOapesa,
A.I','Mopakxosuy. M. Muemosuna, 2011./ u opueHTHpOBaHa Ha KcIoJib30BaHue yueOHunka A.I'. Mopakosudy,
IL.B. CemenoB —8e uza. — M.: MHEMO3UMHA, 2019, ¢ u3amMeHeHusiMu., KOTOpbIN BKIIOUEH B (hesepasibHbII
nepeyeHb y4eOHMKOB, PEKOMEHAYEMbIX K HMCIIOJIb30BAHUIO MPH PEau3alii HUMEIOLIUX TOCyIapCTBEHHYIO
aKKpeAUTalKio 00pa30oBaTENbHBIX MPOTrpaMM HavyajJbHOro OOIIEro, OCHOBHOTO OOIIEro, CPEeIHEro OOIIero
obpasoBanus (rmprukas Munnpocsemieaus Poccuu ot 28.12.2018 . Ne 345).
[IpumepHas mporpamma cpeaHero (IOJIHOT0) 001Iero 00pa3oBaHus M0 MaTeMaTHKE Ha 0a30BOM ypOBHE,
peKoOMeHTI0BaHHas MUHUCTEPCTBOM 00pa3oBanus U Hayku PD. / coct. Bypmuctposa T.A. - M.:
[Tpoceemenue, 2020. (CtaHmapThl BTOPOTO MOKOJICHUS).
VY4eOHoro miaHna OCHOBHOM 0011e00pa30BaTeILHOM MPOrpaMMbl HaYaIbHOTO 001Iero oopazoBanus MbOY
«CypryTckas TEXHOJIOTHUecKas IIKOJIay.
Paboueit mporpammel Boctiutanus MBOY «CypryTckas TEXHOJOTHUYECKAS IIKOJIAY).
CrepxxneBoi ocHoBoM [Iporpammel Bociutanus MBOY «Cypryrckas TEXHOJIOTHYECKas IIKOJIa» SIBISETCS
JyXOBHO - HpaBCTBEHHAs porpamma «COMOKYIbTYPHBIE UCTOKI.

ABtopamu  mporpammbel LA, Ky3emuaeiM u  A.B.KamkuHbIM  pa3paboTaHO  HOBOE
MEXJIUCLUUIIMHAPHOE, WHTErpUpYIOIlee HampaBieHHe B Hayke M 00pa3oBaHMM, OTBeyarollee 3a
MpUBHECEHHE B O0O0pa30BaHHME IEPBOHAYAIBHOI'O KOHTEKCTa CHUCTEMbl JIyXOBHO-HPABCTBEHHBIX H
COLIMOKYJIbTYPHBIX KaTeropuil u ieHHoctel - MictokoBenenue.

[Iporpamma «COLMOKYIBTYpHBIE HCTOKH» TIO3BOJIAET CO3/aTh MOJETh CHCTEMHOTO pPa3BUTHS
00pa30BaTEeNILHOTO YUYPEKACHUS U CIIOCOOCTBYET JOCTHXKEHHIO OOYYarOIIMMHCS COBPEMEHHOTO KauecTBa
00pa3oBaHUs HA OCHOBE JYXOBHO-HPABCTBEHHOT'O OIBITA CBOErO Hapoa.

OpnuM M3 pe3ynbTaToB peanu3anuu [IporpaMmbl BOCIHUTaHUS CTaHET MPHOOIIEHUE YYalTUXCs IIKOJbI K
POCCHICKMM TpPaJUIMOHHBIM JIyXOBHBIM IEHHOCTSIM, MpaBUjiaM W HOPMaMm IMOBEACHUS B POCCHICKOM
oO1ecTBe.

ba3oBoii ycTaHOBKOW BOCHHTATENbHON NEATENHHOCTH B 0O0pa30BaTeIbHOW OpraHu3allid SIBISETCS
npeoOpa3oBaHue 00pa30BaTEIBHOTO YUPEKICHUU B COLMAIBHBIH MHCTUTYT, U1 KOTOPOTO BaKHEWIIeH
GbyHKIHEH SBIsSETCS TAPMOHUYHOE Pa3BUTHE U BOCMUTAHUE TpaxkaaHWHa Poccuu, cmocoOHOTO COXPaHATh U
MIPUYMHOKATh JYXOBHBIN M COIMOKYIBTYPHBIN onbIT OTeuecTBa.

Monyne «llIkonbHBIA ypoOK» TMpeanoiaraeT OObeIUHEHHE coJepKaHUus OOy4deHHs M BOCIHUTAHUS B
LIEJIOCTHBIM 00pa30BaTeNbHBIN MPOIIECC HA OCHOBE €AMHOM LIEIH U eIUHBIX COLIMOKYIBTYPHBIX LIEHHOCT M.

BocnurarenbHblil OTEHIIMAN HIKOJIBHOTO YPOKa CKJIaJAbIBACTCS U3:
e coJepKaHusl y4eOHOTO IIpeaIMeTa U yMEJIOTo ero 0Toopa;
e JIMYHOCTHU YYUTENS C €r0 COLMOKYIbTYPHBIM OIBITOM;
e YPOBHS Pa3BUTHS KJIACCHOTO KOJUIEKTUBA C OTIOPOM Ha LIEHHOCTHBIE OPUEHTHUPBHI;



e COIMOKYJIbTYPHBIX TEXHOJIOTHH, B OCHOBE KOTOPBIX 3aJIOKEHAa HJes AaKTUBHOTO OOy4eHUs U
BOCITUTaHMS;

e YKJIAJa IIKOJIbHOW XKHU3HU C YCTOSBIIUMUCS TPAJULUSIMHU.

CopnepxaTrenbHOM OCHOBOW BCEM BOCIIUTATENBHON CUCTEMBI siBiIeTCs NporpaMma «ColuOKyIbTypHBIE
HCTOKW», TI€ NIPEACTABICHBl YHUBEPCAIMU KYJIbTYPBI, €€ BEYHbIC LICHHOCTH, IIEPEIaBAEMbIEC U3 TIOKOJICHUS B
HOKoJIeHHE. ba30Bble IIEHHOCTH HE JIOKAIN30BaHblI B COAEPKAHUU U OTIEIBHOIO y4eOHOTo NpeaMera, OHU
IIPOHHU3BIBAIOT BCE yUEOHOE COJIEpKaHUE, BECH YKIIA]l IIKOJBbHOM KU3HU.

WurerpatuBHblii  Xapakrep Kypca «/CTOKM» NMO3BOJSIET HA NMPAKTUKE OCYILECTBUTH MEXKIPEIMETHbBIE
CBSI3W y4EOHBIX MPEAMETOB: PYCCKOTO SI3bIKA, JIUTEPATYpPhl, HCTOPHH, €CTECTBEHHBIX HAyK, MAaTEMAaTHKH,
TEXHOJIOTUH, UCKYCCTBA U T.J. JlyXOBHO — HPaBCTBEHHBIH KOHTEKCT «VICTOKOB» mpuaaeT BceMy y4eOHO-
BOCIIUTATEIbHOMY IPOLIECCY LEIOCTHOCTD.

Nuterpanus VcToOKOB ¢ ApyrUMH IpeIMETaMHU IT03BOJISIET YUUTEIIO:

e COJCHUCTBOBAaTh CTAaHOBJIICHWI JYXOBHO-HPAaBCTBEHHOM KyJbTYpbl ydJalluxcsi B IpoLecce
(hopMHUpOBaHUS LIETIOCTHOTO MUPOTIOHUMAHMUS;
IIOJIEPKUBATH PA3BUTHE MIO3HABATEIBHOTO MHTEPECA U3Y4aEMBIX IIPEIMETOB;
¢bopMupoBaTh  HpPAaBCTBEHHbIE  MOHATHS  J00pa, COBECTH, COCTpaJaHus, MMIOCEPAUs,
CIIPaBEAJIMBOCTH, JIOOBM HE TOJILKO Ha YPOKE 4epe3 MOJIydeHHE TEOPETHYECKMX 3HAaHUH MU
paccyXJeHU, HO Ha yPOBHE COOCTBEHHOT'O JyXOBHO-HPABCTBEHHOTO U COI[MOKYJIBTYPHOTO OIIBITA;

e TMpPOOYXJIaTh MBICIUTh CAaMOCTOATENbHO U pe(IEKCUBHO B IIMPOKOM MEXKIUCHHUILUIMHAPHOM U
MEKKYJIbTYPHOM IIPOCTPAHCTBE;

e mnoOyXJaTb ¥ MOTHBHUPOBaTh CTpPEMJIEHME K CAMOIIO3HAHUIO, JyXOBHO-HPAaBCTBEHHOMY,
MHTEJUIEKTYaJIbHOMY CaMOCOBEPILIEHCTBOBAHUIO U CAMOPA3BUTHUIO, CAMOYIIPABJICHHUIO;

e CrnocoOCTBOBATh MO3HAHMIO MCTOKOB CBOEW KyJIbTYpPHON TpaJWIIMK, HPAaBCTBEHHBIX M JTYXOBHBIX
OCHOB 00111€4€I0BEYECKUX LIEHHOCTEH;
BOCIUTBIBATh OEPEKHOE OTHOLLIEHHE K cBoeMy OTeuecTBy;
(bopMUpPOBaTh COLUAIBHYIO TEPIUMOCTb.

,HJ'I?I AOCTWOKCHUA 3a/la4 YPOKa YYUTCIAMHA UCIIOJB3YIOTCA COMUOKYIBbTYPHBIC TCXHOJIOTHUH:
TEXHOJIOTHUA IMTPUCOCANHCHUS

TEXHOJIOTHA Pa3BUTUA LHEJIOCTHOI'O BOCIIPUATHA U MBILIIJICHUSA

TEXHOJIOTHA pa3BUTUSA YYyBCTBOBAHUSA,

TEXHOJIOTHA pa3sBUTUA MOTHUBallUH,

TEXHOJIOTHA pa3BUTUSA JTUYHOCTH,

TEXHOJIOT U Pa3BUTUSA I'PYIIIIBI;

TEXHOJIOTHA pa3sBUTUA pECypcCa yCIcxa.

B ocHoBe COMUOKYJIbTYPHBIX TEXHOJIOTHH — naca aKTHBHOI'O O6y‘IeHI/IH K BOCIIMTaHHsA, KOI'Ja
OJHOBPECMCHHO pa6OTaIOT IIITh aCIICKTOB Ka4dYC€CTBa 06pa3013aH1/151: CO,Hep)KaTeHLHBIﬁ, KOMMYHI/IKaTI/IBHblﬁ,
ynpaBHqueCKHﬁ, COI.IPIOKy.]'IBTypHBIﬁ, TICUXOJIOTHYSCKHUH.

COI_II/IOKy.]'IbTypHBIC ACIICKTBI MO3BOJIAOT Y4YalllUMCA OCO3HATb CMBICII CIIYKCHUA OTequTBy, KOTOpHﬁ
3aKIIIO9aCTCA B TOM, YTO YYAIIUCCA ITOJYYAROT OIIBIT BSaHMOHeﬁCTBHH, HO3BOHHIOH1Hﬁ UM B z[anLHeﬁmeM
pCaIN30BaTHCA.

Ha npaxTuke uaest akTUBHBIX (GOpM 00ydeHUs BOILIOIIAETCS Yepe3 aKTUBHOE 3aHATHE, KOTOPOE SIBIIETCS
OCHOBOM YueOHOro mpolecca, B HEM YYacTBYeT TIpylna ydamuxcs B MoJHOM cocTaBe. CoriacHo
COLIMOKYJIBTYPHOMY CHUCTEMHOMY IOJAXOJY B 00pa3oBaHHMM TNelaror oOIIaeTcs ¢ ydallMMHUCS Ha YpOBHE
«B3pocnelii — B3pocnblit», a He «S1 — netw». AKTUBHbIE (OpPMBI 00yYeHHs] U BOCIIMTAHUS HalpaBlIeHbl Ha
pa3BUTHE PECYPCOB JMYHOCTH YYEHHMKAa M KJIACCHOTO KoJUleKTHBa. Kiacc ¢ BBICOKMM YpPOBHEM pa3BUTHS
KOJUJIEKTHBA HAWIy4YIIUM 00pa3oM  peaju3yeT CBOM BOCHHUTATENbHBIA NOTEHIIHAL.

Hcnonp3oBaHue yduTeneM AaKTUBHBIX (OpM paboOThl SBISETCS BaKHBIM YCIOBUEM peaM3allud U
BOCIMTATENILHOW KOMIIOHEHTHI ypOKa. TO COCOOCTBYET:
e OCBOCHHUIO COLIMOKYJIBTYPHBIX W JIyXOBHO-HPAaBCTBEHHBIX KaTE€rOpHil M IIEHHOCTEH Ha YpOBHE
JIMYHOCTHOTO PAa3BUTHS;
e pa3BUTHIO 3(p(PeKTHBHOTO OOIICHNUS;



e Pa3BUTHIO YIPABJICHYECKUX CIIOCOOHOCTEH;
e (opMHpOBaHUIO MOTHBAIMK HA COBMECTHOE JOCTIKEHHUE 3HAYUMBIX PE3yIbTaTOB;
e TPHOOPETEHUIO COLMOKYIIBTYPHOTO OTIBITA.

@opMBI peain3anuy BOCIUMTATEIBHOIO MIOTEHIAAJIA YPOKa:!
e IIPOBEJCHHUE TEMATHUYECKHX YPOKOB, MOCBSIIEHHBIX BaKHBIM COOBITHSIM B CTpaHE, OKpYyre, TOpoJe,
LIKOJIE;
npoBeeHue PeCTUBAISA OTKPHITHIX YPOKOB «VICTOKM BIOXHOBEHHS;
MOATOTOBKA U 3alIUTa UHIUBUAYAIbHBIX U IPYNIOBBIX YU€OHBIX IPOEKTOB;
paboTa ¢ TeKcTaMHu Ha OCHOBE 0a30BbIX IICHHOCTEH;
WCTIOJIb30BAHNE AKTHBHBIX (pOopM OOydeHHS M MPHUBICYCHUE YYANIMXCS K MPOIECCY OpraHU3aIiy

ypoKa.

JlanHbI y4eOHBIM Kypc 3aHUMAaeT Ba)XKHOE MECTO B CHCTEME CpeaHero oOimiero oOpa3oBaHMS
YYalIUXCs, MOTOMY YTO JUIsl MPOJAYKTHUBHOW JESITEILHOCTH B COBPEMEHHOM MHUpPE TPeOYyeTCs JOCTaTOYHO
MpOYHasi MaTeMaThyeckas MOAroToBka. KakaoMy dYenoBeKy B CBOEH KU3HM TPHUXOIUTCS BBITOIHITH
CJIOKHBIE pacyueThl, BIAJECTh MPAKTUYCCKUMU MATEeMAaTHUYECKUMU MpueMaMu. Anrebpa W Havaida aHajiuz3a —
OJIMH W3 BAXXHEWIIMX KOMIIOHEHTOB MaTeMaTHYECKOTO OOpa3oBaHMs, HEOOXOAUMBIM JIsi MPUOOPETCHHS
KOHKPETHBIX 3HAHUH M TPAKTUYCCKH 3HAYUMBIX YMEHHH, (OPMHUPOBAHUS S3bIKA OIHUCAHUS OOBEKTOB
OKPYXAIOIET0 MHpa, Ui Pa3BUTHUsI MPOCTPAHCTBEHHOTO BOOOpPaKEHUS, WHTYHIIMH, MaTeMaTHYeCKOU
KYJIBTYpPBI yJaruxcsl.

Oco0EeHHOCTh TIOCTPOEHHUSI Kypca COCTOUT B TOM, YTO TPH M3YYCHUH Kypca MaTeMaTHKH Ha 0a30BOM
YpPOBHE TMPOAODKAIOTCS U TOJY4alOT Pa3BUTHE COJACp)KATeIbHbIE IUHUH: «Anredpay, «DyHKIUWY,
«YpaBHeHUSI U HepaBeHCTBa», «leomeTpus», «IJIEMEHTHI KOMOMHATOPWUKH, TEOPHU BEPOSTHOCTEH,
CTaTUCTUKH M JIOTUKW», BBOIUTCS MHKS «Hadama MaTeMaTH4eCKOro aHaanu3a.

ean:

e (¢dopMHUpOBaHHE TPEACTABICHUN O MaTEeMaTHKE KaK YHMBEPCAJIBHOM SI3BIKE HAYKH, CPEICTBE
MO/ISTUPOBAHUS SIBJICHUH U MPOIECCOB, 00 UICSIX U METOJ]aX MAaTEeMATHKH;

® Ppa3BUTHUE JIOTMYECKOTO MBIILICHUS, IMPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJTOPUTMHUYECKOMN
KYJIbTYpbl, KpUTUYHOCTH MBIIIUICHHUS HA YPOBHE, HEOOXOIUMOM JIjIs1 OOYYEHHMsI B BBICIIEH IITKOJIE
110 COOTBETCTBYIOIIEH CIIEIIMAIIBHOCTH, B OyIyIiel mpodhecCHnoOHaIbHOM NeATeTbHOCTH;

® OBJIQJICHUE MAaTeMAaTHYCCKUMH 3HAHMSAMH M YMEHUSMH, HEOOXOJUMBIMH B IIOBCEIHEBHOM
JKU3HH, JUISI U3YYCHHS IIKOJBHBIX €CTECTBEHHOHAYUYHBIX JUCIHUIUIMH Ha 0a30BOM YpOBHE, IS
MOJy4YeHUs: O00pa3oBaHUsA B 001acTsIX, HE TpeOYWIHMX YrIyOJeHHOW MaTeMaTHYeCKOM
MMOATOTOBKH;

® BOCIUTAaHUE CPEACTBAMU MATEMATUKH KYyJIbTYpbl JMYHOCTH; OTHOIICHHS K MAaT€MaTHKE Kak
4acTu 0011e4eNIOBEYECKON KYIbTYpHI,

® 3HAKOMCTBO C HCTOpUEH pa3BUTHS MATEMATUKH, OHBOJIOLMEH MaTeMaTHYeCKUX HJIEH,
MMOHMMAaHHMS 3HAYUMOCTH MaTEeMaTUKH JUTsl OOIIIECTBEHHOTO IIporpecca.

3amaun:

® pacIIMpeHHe U CHUCTEeMaTH3aIus OOIMKUX CBEICHUN 0 (PYHKIHUAX, MTOMOJIHEHNE Klacca U3ydaeMbIX
(GYHKIMH, WUTFOCTpAIUs IITUPOTHI MPUMEHEHUs! PYHKIUN I ONMUCAHUS M U3YUEHHUS PealbHBIX
3aBHCHUMOCTEH;

® 3y4YCHHE CBOWCTB MPOCTPAHCTBEHHBIX Tell, (OPMUPOBAHHWE YMEHUS NMPUMEHSTH IMOJy4EHHBIE
3HaHUS JUIsl peIeHUs] TPaAKTUYECKUX 3a/1a4;

® Da3BUTHE MPEACTABIECHUN O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B OKPYKAIOILIEM
MHUpE, COBEPIICHCTBOBAHWE WHTEIEKTYallbHBIX M PEUYEBBIX YMEHHH IyTeM OOOTaIleHUs
MAaTEeMaTHYECKOTO S3bIKa, PA3BUTHS JIOTHUYECKOTO MBIIIJICHUS;

® 3HAKOMCTBO C OCHOBHEIMH MACIMU U METOJaMU MaTeMaTHYECKOr0 aHaaHu3a.



OO0mas xapakTepucTHKA y4e0HOr0 mpeaMera

MaremaTnueckoe 00pa3oBaHME B CpEIHEH IIKOJE CKIAABIBACTCA W3 CIEAYIOUIUX COAEPIKATeIbHBIX
KOMIIOHEHTOB (TOYHbIE Ha3BaHWs OJOKOB): anreOpa W Hadala aHaJIW3a; TEOMETpPHUsS; DIECMEHTHI
KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH, CTAaTUCTUKU W JIOTMKH. B CBOEH COBOKYMHOCTH OHH OTpPa)KaroT
Oorarelii OmbIT OOy4YeHUS MaTeMaTHKe B Hamedl CcTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHACHINH
OTEYECTBEHHOM M 3apyOeKHOHM INKOJBI M TO3BOJSIOT pPEANN30BaTh IOCTABICHHBIE IEpe]] MIKOJIbHBIM
oOpa3oBaHueM 1€l HAa HWHPOPMAMOHHO EMKOM U TMPAKTHYECKH 3HAYMMOM Marepuaie. OTH
coJiepKaTeIbHbIE KOMIIOHEHTHI, Pa3BUBAsICh HA MPOTSDKEHUH BCEX JIET 00y4YeHHs, eCTECTBEHHBIM 00pa3oM
MIEpEeTIETAI0OTCs U B3aUMOJIEHCTBYIOT B YU€OHBIX Kypcax.

AunreOpa 1 Havaja aHanM3a HaleleHa Ha (OpMUpOBaHHE MAaTEMAaTHYECKOTO ammapara Jjis perieHus
3a/la4 U3 MaT€MAaTUKH, CMEXKHBIX IMPEJIMETOB, OKPYKAIOLIEH peaJbHOCTH. SI3bIK aireOpbl MOTYEPKUBAET
3HAQ4YEHHE MATEMAaTUKM Kak s3bIKa JUI IOCTPOEHUS MAaTeMAaTHMYECKUMX MOJEJIEH, IPOLECCOB WM SBICHUUN
peasibHOrOo MHpa. ['eoMeTpus — oJHa W3 BaXXHEMIIMX KOMIIOHEHTOB MaTeMaTH4YecKoro oOpa3oBaHuS,
HE0OXO0IMMBIN JUIsl MPUOOPETEHNS KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUUYECKHU 3HAUUMBIX YMEHUH,
(dbopMHpOBaHMS S3bIKA ONHUCAHUS OOBEKTOB OKPYXKAIOIIEro MHUpa, IS Pa3BUTUS INPOCTPAHCTBEHHOTO
BOOOpa)XeHHS M HHTYWLMH, MaTeMaTHYE€CKOM KyJbTypbl, AJS ACTETUYECKOTO BOCIMTAHUS Y4YaLIUXCA.
N3ydyeHrne reomMeTpuu BHOCHUT BKJIaJ B pPa3BUTHE JIOTMYECKOTO MBIIUIEHUS U (OPMHUpPOBAHUE MOHATHUS
JOKa3aTeNbCTBA.

OcHoBHbIE (POPMBI OpraHU3aluN YUeOHO! EATENbHOCTH: YPOK-JIEKIUs, YPOK-TECT, YPOK- 3a4ET, YPOK
- camocTosTeNnbHas padoTa, ypoK - KOHTpOJIbHAsE paboTa, YpOK-pelIeHne 3a/1a4, KOMOMHUPOBAHHBIA YpPOK,
OHJIAMH-TecTUpoBaHWe Tpu moarotoke k EID. Ilpu opranmsammm o00pa3oBaTeNbHOTO MpoIlecca,
UCIOJIB3YIOTCS cienyromue (Gopmbl paboThl Ha ypoke: (poHTalbHBIE, WHAWBUYyaJbHbIE, TPYIIOBHIE,
VMHJIMBHUIyaJIbHO-TPYIIIIOBBIE, IPAKTUKYMBI.

Onucanue MecTa yueOHOro npeaMera B yueOHOM IJIaHe
(6a30BBIi YpOBEHBb U3YYCHHS TIpeaMeTa cormacHo DeepanbHOMYy YIeOHOMY TUTaHy JIsl 00pa3oBaTeIbHBIX
yupexaenuii Poccuiickoit defepanuu Ha 3Tare 0CHOBHOTO 001ero 00pa3oBaHus)

[MpenmerHas HaumeHnoBaHue KoJyinyecTBO 4acoB B HEJIEIIO/TOT
o0iacte npeameTa 10-11 Hroro
KJ1acc
O0s13aTenbHAasE 9YacTh
Maremartuka | Anrebpa U Havyajia aHaIu3a 4/34 136
I'eomerpus 2/34 68
Hroro 136/68 184

JlaHHBIN peMeT BXOAUT B 00s3aTeNbHYI0 YacTh yuebHoro miana MbOY «CTHIy .
Pe3yibTaThl 0CBOCHUSA Y4eOHOI0 NpeaMeTa

IIporpamma mo3BoJisieT JOOMBATBHCS — CIENYIOIIUMX PE3YIbTaTOB OCBOCHUS 0Opa3oBaTeNbHOU
IIPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus:

JIMYHOCTHBIE:

¢ COPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTM M  CIIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO U €amMOOOpa30BaHMIO Ha OCHOBE MOTHBALMM K OOYyYEHHMIO U
MO3HAHUIO, BBIOOpPY JaybHeiIIero oOpa3oBaHHs Ha 0a3e OPUEHTUPOBKM B MHpe mpodeccuil u
npoecCHOHANBHBIX ~ TNPEAONpPENeNCHH,  OCO3HAHHOMY  IOCTPOEHHIO  WHAWBUIYaJBHBIX
00pa3oBaTeNIbHBIX TPAEKTOPUI C YUETOM YCTOHUMBBIX IO3HABATEIBHBIX HHTEPECOB;

¢ C)OPMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOH MPaKTHKH;

e popMUpOBaHUA KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOLICHHMH U  COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTapIIMMH W MIAAIUMH B 00pa3oBaTeibHOM, yueOHO-UCCIeN0BaTEIbCKOH,
TBOPUYECKON UM JPYTUX BUAAX AEATEIbHOCTH;



® YMEHHUS SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIM B YCTHOW M THCBMEHHOW peud, MOHWMATH
CMBICTT  TIOCTABJICHHOW  3aJ]aud, BBICTPAMBATh APTYMCHTAIMIO, TPUBOJUTH MPHUMEPHl H
KOHTPIPUMEPHI;

® [IPCIICTABJICHUSI O MAaTEMaTUYEeCKOW Hayke Kak cdepe uenoBeuecKOl NesTeNbHOCTH, 00 JTamax ee
pa3BHUTHS, O €€ 3HAYUMOCTH JIJISl PAa3BUTHS [IUBUIIH3AIINH;

® KPUTUYHOCTH MBIIUICHUS, YMEHHS PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE BBHICKA3bIBAHUS, OTINYATh
TUNoTe3y OT (haKTa;

® KPEATHBHOCTH MBIILJICHUS, MHUIIMATHBEI, HAXOTYUBOCTH, AKTHBHOCTHU TIPH PEIICHUH apu(METUICCKIX
3ajaq;

® YMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YICOHOW MaTeMaTHIECKON IS TeITbHOCTH;

® CIIOCOOHOCTh K OSMOIIMOHATBHOMY BOCIPUATHIO MaTEeMaTHYeCKHX OOBEKTOB, 3ajad, pPEIICHUH,
pacCyKIeHUH;

MeTanpeaMeTHbIE:

® YMCHHE CaMOCTOSITENILHO TUIAHUPOBATh AlbTEPHATUBHBIC WYyTH JOCTIDKEHUS e, OCO3HAHHO
BBIOMpaTh Hanbosee 3 HEeKTUBHBIE CIOCOOBI PEIICHHS YICOHBIX U TT0O3HABATENLHBIX 33/1a4;

® YMEHHE OCYIIECTBIISATH KOHTPOJIb IO 00pa3iy ¥ BHOCUT HEOOXOUMBIE KOPPEKTUBEI,

® YMECHHEC aJICKBATHO OIICHWBATH MPABHJILHOCTH WM OITMOOYHOCThH BBHIMOJTHEHHS Y4eOHOUW 3amaqu, ee
O0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;

® 0CO3HAHHOE BJIAJICHHUE JIOTUYECKUMU JIEUCTBUAMM ONPEACIICHUS TOHATHI

® YMCHHS YCTAHABIIMBATh IPUYHHHO-CJICJICTBEHHBIC CBS3U; CTPOWTH JIOTUYCCKUE PACCYXKICHUS,
YMO3aKII0YeHHS (MHIYKTUBHEIC, IEAYKTUBHBIC, 10 aHAJIOTUN) U BBIBOJIBI;

e YMECHHE CO3/1aBaTh, MPUMEHATL M MPEOOPa30BBIBATE 3HAKOBO- CHMBOJIMYECKUE CPEICTBA, MOJICITH U
CXEMBI JUISl pEIICHHS YIeOHBIX M MIO3HABATEIIHLHBIX 33134,

® YMCHHE OPraHMW30BBIBATH Y4EOHOE COTPYAHUYSCTBO W COBMECTHYIO JICATCIBHOCTh C YYHUTEIEM U
CBEPCTHUKAMHU: OIPENENATh 1IeNIH, paclpenesiTh (YHKIHUN U POJIM YYaCTHUKOB, B3aUMOIEHCTBOBATh
Y HaXxOJIUTh 00IIMe CrIOCOOBI pelIeHns U pa3peniarb KOHQIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIIUN
U ydeTa MHTEPECOB; CIylIaTh HapTHepa; (GOopMyIHpoBaTh, apryMEHTHUPOBATh M OTCTAaMBaTh CBOE
MHEHUE;

e hopmMupoBaHusi yuyeOHON W OOIIEMOIH30BATEIHLCKOH KOMIIETCHTHOCTH B 00JIACTH HCITOJIH30BAHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHOIOTHi (MK T- KOMIIETeHTHOCTH);

® [IEPBOHAYAJILHOTO MPEJCTaBICHUS 00 HAEAIX M O METOJaX MaTeMaTHKH KaK YHUBEPCAJIbHOM SI3bIKE
HAyKH U TEXHHUKHU;

® YMEHHE BUJICTh MATEMAaTUYECKYIO 33/1a4y B JPYTUX JUCHUILTUHAX, B OKPY)KAIOIIEH KU3HU;

® YMEHHUS HAXOAWTh B PA3JIMYHBIX HCTOYHMKAX HWHGOPMAIUIO, HEOOXOAWMYIO JUIsl pEIICHUs
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOU (opme;

® IPUHMMATH PEUICHUS B YCIOBHSIX HEMOJIHON U U30BITOUHOM, TOUHOM U BEPOSITHOCTHON MH(POPMAIUK;

® YMEHHUS MOHUMATh U UCIOJIb30BaTh MaTEMAaTHUECKUE CPECTBA HATTSAHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) AJIsl WLTIOCTPALMK, UHTEPIIPETALlUU, apTyMEHTAIlIH;

® YMEHUS BBIJBUTaTh TUIOTE3bl NpPU PEHICHHH Y4YeOHBIX 3ajady M TMOHUMAaHHUS HEOOXOIUMOCTH HX
MIPOBEPKH;

® IOHUMAHMSI CYIIHOCTH aJTOPUTMUYECKUX MPEANHCAHUNA M YMEHUS JEHCTBOBaThH B COOTBETCTBHUHU C
MPeII0>KEHHBIM aJTOPUTMOM;

® yMEHHUE TMPUMEHATh WHIYKTUBHBIE M JAEAyKTHBHBIC CIIOCOOBI pacCYyKICHHM, BUICTh pPa3IUYHBIC
CTpaTeruu pelieHus 3aaay;

® YMEHUS CaMOCTOSITENIbHO CTaBUT €M, BHIOMpATh M CO3/1aBaTh alTOPUTMBI AJSl PElIeHUs y4eOHBIX
MaTeMaTHYeCKUX MpooIem;

e yMEHHE IUIAHUPOBATh W OCYIIECTBISTH JEATENbHOCTh, HAMpPABIEHHYIO Ha pelIeHHe 3ajad
HCCIIeIOBATENIHCKOTO XapaKTepa;

npeaMeTHbIE:

e CcPOPMUPOBAHHOCTh TPEJACTABICHUNH O HEOOXOJUMOCTH JOKa3aTeIbCTB IMpPH OOOCHOBAaHUU
MaTeMaTHYeCKUX YTBEPKICHUHN U pOJIM aKCHOMATHUKH B MPOBEICHUU ISTYKTUBHBIX PACCYXKICHUN;

¢ CcpOpPMUPOBAHHOCTH MOHATHUIHOTO ammapara MO OCHOBHBIM pasfeliaM Kypca MaTeMaTHKH; 3HaHUI
OCHOBHBIX TeopeM, (OpMyT M YMEHHUS WX MPUMEHATH, YMEHHUS JO0Ka3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJapPTHBIE CIIOCOOBI pelIeHHs 3a1a4;



c(OPMHUPOBAHHOCTh YMEHUH MOJEIMPOBATh pEAlTbHbIC CHTYalldd, HCCIENOBaTh IOCTPOCHHBIC
MO/IENIM, HHTEPIIPETUPOBATD ITOJIYYCHHBIN pPe3yibTaT;

c(OPMHUPOBAHHOCTh NPEACTABICHUNH 00 OCHOBHBIX MOHATHUSAX MATEeMAaTHYECKOTO aHalIM3a U HX
CBOMCTBAX, BIAJCHUE yMEHHEM XapaKTepu30BaTh MOBeACHUE (YHKUUN, HCHOIH30BAHUE
ITOJTY4YECHHBIX 3HAHUM U1 OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

BJIAJICHUE YMEHUSMM COCTABJICHUS BEPOSTHOCTHBIX MOJEJEH II0 YCIOBMIO 3aJa4yd U BBIYHCIICHUSA
BEPOSATHOCTH HACTYIJICHHS COOBITHH, B TOM 4YHCIIE C NMPUMEHEHHEM (OpMysl KOMOMHATOPUKU U
OCHOBHBIX TEOPEM TEOPUM BEPOSATHOCTEW; MCCIECJOBAaHUs CIydalHBIX BEIMYMH IO HX
pacIpeneneHuro.

yMeHHe paboTaTh C TEOMETPUYECKHMM TEKCTOM (aHAJM3UPOBaTh, H3BJICKAaTh HEOOXOIUMYIO
MH(POPMALIMIO), TOYHO W TPAMOTHO BBIPAXKAaTh CBOM MBICIM B YCTHOW M NHCBMEHHOW peuu ¢
IIPUMEHEHUEM MaTeMaTHYECKONM TEPMHUHOJIOTMM M CHUMBOJMKH, HCIIOJIb30BaTh Pa3JINYHbIE S3BIKH
MaTeMaTUKHU, MPOBOAUTH  KiIaccU(UKalMK, JIOTHYecKhMe  OOOCHOBAaHMsS,  JI0OKa3aTesIbCTBA
MAaTE€MaTU4YECKUX YTBEPKIACHUM;

OBJIA/ICHHE HABBIKAMH YCTHBIX MHCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIYACICHUN;

OBJIQJICHUE TE€OMETPUYECKHM SI3BIKOM, YMEHHE MCIOJb30BATh €ro s OINHCAHWS IPEIMETOB
OKpPY)KaIOIIEro MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTaBICHUNH U M300pa3UTENIbHBIX yMEHU,
MpHOOpEeTEeHNE HABBIKOB T€OMETPHUUECKHUX TIOCTPOEHUIA;

YCBOEHHE CHCTEMaTHYeCKUX 3HAaHUN O IUIOCKUX (Urypax W HX CBOMCTBAaX, YMEHHE NPUMEHSTh
CUCTEMAaTUYECKHE 3HAHUS O HUX I PEUICHUSI TEOMETPUYECKUX U MPAKTUYECKUX 3a1ad;

YMEHUE MIPUMEHATh U3yYEHHBIE MOHSITHS, PE3YJIbTaThl, METOABI Ul PEIIECHUS 3a4a4 IPAKTUYECKOTO
XapakTepa M 3a7ad U3 CMEXHBIX JUCIHUIUIMH C UCHOJIb30BaHUEM MpPU HEOOXOJUMOCTH CIIPaBOYHBIE
MarepHuasbl U TEXHHYECKUE CPEICTBA.

BBIITYCKHUK HAYUUTCA

BBIITYCKHHUK ITOJIYYUT BOSMOXKXHOCTDb HAYYUTHCSA

aqredpa:  BBIIOJHATH  apudMeTHyecKue
NeUCTBUs, codeTass YCTHbIE M MUChMEHHbBIE
MpUeMbl,  HAXOAWTh  3HAUYEHHUS  KOPHSA
HaTypaJbHOMU CTEIICHH, CTETICHU C
paloHaJIbHBIM [OKa3zaresiaeM, Jorapudma,
UCIOJIB3YS npu HE00X0IMMOCTH
BBIYHMCITUTENIbHBIE YCTPOICTBA,

MOJIb30BAThCSl OLEHKONM W MPHUKUIKOW Npu
MPAKTUYECKUX pacyerax; MPOBOJUTH IO
U3BECTHBIM  (opMmyrnaMm U mIpaBHIIaM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAKECHHIH,

HAYYUTHCS OTIPeIeTIATh K02 pHUITEHTBI
CHUCTEMBI 10  33/JIlaHHOMy €€  DCIICHHUIO;
HAYYHUTHCS pelaTh 3aJaddl Ha COCTABIICHHE H
pellieHHe CUCTeM YpaBHEHUWH, CBOMSIIMXCS K
JMHEWHBIM; HAYYUTBCS pemarh  3aJa4d Ha
COCTaBJICHUE W PCIICHHE CHUCTEM YpaBHEHUIA,
CBOJSIIMXCS K JIMHEWHBIM W  KBaJPaTHBIM
yYpaBHEHHSIM; YIIyOUTh WU  PaCHIUPCHHUS
YHCIIOBBIX MHOXECTB KaK CIIOCO0a MOCTPOCHUS
HOBOTO  MAaTEeMaTM4YecKOro  ammapara  Juis
peleHus] MPaKTUYECKUX 3a1ad M BHYTPCHHUX

BKIIKOYAOMINX CTCIICHU, paauKalibl, | 3aaa4 MaTEMATHUKU, ITIO3HAKOMMUMTLCA C
J'IOl"apI/I(bMH u TPUT'OHOMCETPUYCCKUEC | BEPOATHOCTHBIM XapakKTepoMm Pa3JIMIHbIX
q)YHKHI/II/I; BBIYUCIIATL 3HAYCHUA YHCJIOBBIX U | IIPOOCCCOB U SaKOHOMepHOCTeﬁ OKpYyXXaromiero
6YKB€HHBIX Bpra)I(eHHﬁ, OCYHICCTBJIAA | MUPA, IO3HAKOMUTLCA C POJIbFO aKCHMOMATHKHU B
H606XOI[I/IMBIC HOACTAaHOBKH U | MATCMATUKEC HW  BO3MOXXHOCTBIO IIOCTPOCHUSA
npeo6pa30BaHH;1; MAaTEMAaTHYCCKHUX TeOpI/Iﬁ Ha aKCHOMaTHYeCKOMH

OCHOBE;  YriayOMTh  MJeM O  3HAueHHH
MaTeMaTUYeCKOM HayKu AJs pelleHus 3anad,
BO3HUKAIOIIUX B  TEOPUH M  MPAKTUKE;
MO3HAKOMUTHCS C IHUPOTON U OTPAHNYEHHOCTHIO
OPUMEHEHHMsT MaTeMaTHYeCKMX METOJI0B K
aQHAJIN3Y U UCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUN
B IpHUpoJe U oOOuecTBe; YriIyOUTh HIEH O
3HaYeHUU IIPAKTUKA ¥ BOIIPOCOB,
BO3HHUKAIOIIMX B CaMOW MaTremaruke, JUis
dopMHUpOBaHUS W pa3BUTHS MaTeMaTHYECKOU
HAyKW; YyIIIyOUTh HJAEW O 3HAUYEHUM  WJCH,
METOJIOB W pE3ylbTaToB  anredpel U
MaTEMaTHYECKOIO aHajau3a Julsl TOCTPOEHHUS




MOJIEJIEH peabHBIX MPOLIECCOB U CUTYALIHA;

(pyskuuu ¥ rpaguKH. ONpenesaTh 3HaYCHUE
GYyHKIMU 10 3HAYCHUIO apryMeHTa IIpH
pa3nuyHBIX cHocobax 3amaHus  (YHKUUY;
CTpOUTh TpapuKH HW3YYEHHBIX (YHKIHNA;
ONMCHIBAaTh MO0 TIpaduKy MU B MNPOCTEHIINX
ciydasx 1mo Qopmyne HOBEICHHE U CBOIiCTBa
GbyHKIMi, HaxoAWTh TO rpaduKy (yHKIUU
HauOoJIbIINE W  HAWMEHBbIIWE  3HAYCHUS;
pelarb ypaBHEHMs, MPOCTEHIINE CHCTEMBbI
YpaBHEHHIA, HCIONB3Yysl CBONCTBA (YHKIUH U
UX TpadUKOB; HCIOJIb30BAaTh MPUOOPETEHHbIE
3HAHMSIT M yYMEHUS B  IPaKTUYECKOU
NESITEIbHOCTH W TOBCEIHEBHON JKHU3HM JUIA:
ONMCAHUS C NOMOIIbIO (YHKIMH pa3IU4HbIX
3aBUCHUMOCTEH, [IpECTaBJICHUS ux
rpaduyecku, HHTEpPIIpeTaluu rpaduKoB;

HAYYUTHCS UCCIIEAOBATh (DYHKIMIO U CTPOUTH €€
rpaduk QyHKIMH; HAYYUTCS CTPOUTH TpaduKH,
HAXOJUTh MX TOPU30HTAJIBHBIE U BEPTUKAJIbHbIC
ACHMIITOTHI; MO3HAKOMUTHCS c
npeoOpa30BaHUsIMHI HEPABEHCTB, MPUBOISIINE K
PaBHOCHIIBHBIM HEPAaBEHCTBAM;

HA4YaJIa MAaTEeMaTHYeCKOI0 aHAINU3a:
BBIYUCIIATh TMPOU3BOJIHBIE W TIEPBOOOpPA3HBIE

3JIEMEHTaPHBIX GbyHKIMH, UCIIOJIb3YS
CIpaBOYHBIE MaTepuaibl; MCCIECIOBAaTh B
MPOCTENIINX CIIyqasix byHKIIUN Ha

MOHOTOHHOCTb, HAaxOJUTh HauOOJbIINE U
HauMEHbIINE 3Ha4eHUs] (QYHKIUM, CTPOUTH
rpa@uky  MHOTOWIEHOB M  MPOCTEHIINX
paloHaIbHBIX (QYHKIUI C HCIOJIb30BAaHUEM
arnmapara MaTeMaTH4eCKOTo aHaIIN3a;
BBIYHCIISATH B IPOCTEHIINX CIydasX IIIOIIAIU C
HCII0JIb30BaHUEM IepBOOOPa3HOI;
UCIIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUA U
YMEHHSI B NPAKTHUYECKOW JESATENbHOCTH U
MOBCEHEBHOM  JKM3HM IS peUIeHUs
MPUKIAIHBIX 3334, B TOM YHCJIE COLUAIbHO-
HKOHOMMYECKUX u (buznyecKux, Ha
HAX0XJCHWE HAuOOJbIIEr0 M HaWMEHBIIIETO
3HAUEHUS, HA HAXO0XJCHHE CKOPOCTH U
YCKOpEHUS;

Hay4yuThCSl pellaTh pa3JInYHble YpPAaBHEHUS C
WCIIOJIb30BAHUEM CBOMCTB JIOTapu(pMOB 1 00IIUX
METOJIOB  pELIEHUS ypPaBHEHWH; Hay4HUThCA
MPUMEHSTH CBOICTBa norapupMUIeCcKon
byHKIMH npu CpaBHEHUU 3HaYEHUH
BBIPKEHUH; TMO3HAKOMHUTBCS C OLCHOYHBIM
METOJIOM TIpU PEIICHUU TPUTOHOMETPUUYECKUX
YpaBHEHUH; YIrIyOUTb 3HAHWUS MJI PELICHHS
MOKa3aTelIbHBIX  YpPaBHEHUH,  CoOJepiKaline
HEU3BECTHYIO 10| 3HAKOM MOYJIS;




YpaBHEHUSA H HEpaBC€HCTBA: peuarb

paluoOHaIbHBIE, II0Ka3aTeJIbHbIC 51
norapu(pMHUUECKUE YpaBHEHUS U HEPaBEHCTBA,
IIPOCTEMNIINE HppalMOHAJIbHbIE u
TPUTOHOMETPUYECKUE YpaBHEHHUS, ux
CUCTEMBI; COCTaBJISATh yYpaBHEHUs u
HEpPaBEHCTBA 10 YCIIOBHIO 3a/1a4u;

WCI0JIb30BATh /ISl NMPUOJIMKEHHOTO PEUICHUS
YpaBHEHHI W  HEpPaBEHCTB TIpadUuecKuit
METOJ; HM300pakaTb Ha  KOOPAWHATHOMN
IIJIOCKOCTH MHOKECTBA PEIICHUM IPOCTEHIINX
YPaBHEHUH M HX CHCTEM; HCIIOJIb30BaTh
pUOOpETEHHbIE  3HAaHUSIT M YMEHUS B
MIPAKTUYECKON JIEATEIbHOCTUM TOBCEIHEBHOMN
KU3HM JUIsI  TIOCTPOEHUS M HCCIEIOBAHMS
MIPOCTENIINX MaTEMAaTHYECKUX MOJEIIEH;

Hay4UThCs PELIATh II0KA3aTEIIbHBIC YPABHEHUS,
CBOJUILIIMECS HE TOJIBKO K JIMHEHHBIM, HO U K
KBaJPaTHBIM; Hay4UTbCS peuarsb
[IOKA3aTEC/IbHBIC  YPABHEHUs, CBOJSIIMECS K
UPPALMOHAIIBHBIM YPAaBHEHUSAM; IO3HAKOMHUTHCS

c IIPUMEHUMOCTBIO MeToAa 3aMEHbI
0003Ha4YeHUs] B TPUTOHOMETPHUM; YIIIyOUTH
3HAaHUE M YMEHHE IPUMEHSATH dopmyny

npeoOpa3oBaHKsl CyMMbl U Pa3HOCTH CHHYCOB U
KOCHMHYCOB B TIPOU3BCACHUN [Ji1 PCIICHHUU
YpaBHEHUH;

3JIEMEHTbl KOMOMHATOPUKH, CTATUCTUKHU H

TEOPUH BEPOATHOCTEH. permaTh NpocTenmne
KOMOMHATOPHBIE 3a/1a4l METOAOM Iepedopa, a
TaK)Xe C UCMOJIb30BaHNUEM U3BECTHBIX (POPMYII;

BBIYHCIATH B MPOCTEUIIINX CITyJasix
BEPOSTHOCTh COOBITUH HAa OCHOBE TMOJICUYETA
qHCia HUCXOJIOB; HCIIOJIL30BaTh

npuoOpeTeHHbIe 3HAaHWST W yMEHHS B
MPAKTUYECKOUN AEATETbHOCTA U MOBCEIHEBHOM
KU3HU: JUIA aHajiu3a pPEajbHBIX YHCIOBBIX
JaHHBIX, TPEJICTABICHHBIX B BUJC IHArpaMM,
rpaduKoB; aHajaM3a uHdopmanuu
CTaTUCTHYECKOTO XapaKTepa;

Hay4UThCS AHAJIU3UPOBATh PeasIbHbIE YHCIIOBBIC
JTAaHHbIE, TIPEJICTABJICEHHBIE B BUJIE IUArPAMM,
rpadukoB; 1715 aHanu3a HHGOpMaLUuu
CTaTUCTHUYECKOTO XapaKTepa;

reoMeTPHs: TT0JIb30BATHCS SI3bIKOM I€OMETPHU
IUISL ONIMCAHMS [TPEAMETOB OKPYKAIOIIEro MHUpa
U MX B3aMMHOTO PacIOIOKEHU; PaCIO3HABATh
Ha YepTexax U MOJIEIISIX IPOCTPAHCTBEHHBIC
(OPMBI; COOTHOCUTH TPEXMEpPHBIE OOBEKTHI C
UX ONMCAHUSIMHU, H300PaKECHUSMH; OTINCHIBATD
B3aUMHOE PACHOJI0KEHUE MPSIMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CY)XJIEHHs 00 3TOM
PAacIoNoKeHUH; aHATU3UPOBATh B
MPOCTEHIINX CITydasiX B3aUMHOE
pacroyio’keHnue 0ObEKTOB B MPOCTPAHCTBE;
CTPOMTH IPOCTEHIINE CeUeHHsI KyOa, TPU3MBI,
MUPaMUIbl; UCIIONB30BATh MIPU PELICHUN
CTEPEOMETPUYECKUX 3a/1au TUIAHUMETPUUECKUE
(baxTBl ¥ METO/IbI; COOTHOCHUTD IIOCKHE
reoMeTpruueckue GUrypsl 1 TpeXMepHbIe
O0OBEKTHI C X OMHMCAHUSIMH, YEPTEKAMH,
M300paKeHUSIMH; pa3nyaTh U aHAIU3UPOBATH
B3aMMHOE PACIOJIOKEHHE (QUTyp; N300pakaTh

npuoOpeTeHHbIe 3HAHWS JUId  HCCIIEJO0BaHMS
(MOIENMPOBaHMSI) HECJIOKHBIX HPAKTUYECKUX
CUTyallUll Ha OCHOBE H3YyYeHHBIX (opMyad HU
CBOMCTB (UIyp; UCIOJIb30BaTh NPUOOPETEHHBIE
3HaHUsA JUId BBIYUCICHUS OOBEMOB M ILIOLIA/ e
IOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN IpH
peLIeHUH MPAaKTUYECKUX 3a/ad, UCHOJb3ys MpHU
HE00X0IMMOCTH CIPAaBOYHUKHU U
BBIUMCIIUTENIbHBIE  YCTPOWCTBA;  NMPHOOPECTH
ONBIT  MCCIENOBAaHUSA  OBJAJETh  METOAAMM
pelmieHus  3azxad Ha  BBIUUCIIEHUE U
JI0Ka3aTeIbCTBO; MPUOOPECTH ONBIT IPUMEHEHUS
areOpanyeckoro W TPUTOHOMETPHUECKOTO
anmapara M uAed JABWKCHHS NpU PpeIIeHUH
TEOMETPUYECKUX 3aJ]1a4; MCIIOJIb30BaTh CBOMCTB
OPOCTPAHCTBEHHBIX ~ (QUIYp C  TNOMOIIBIO
KOMIIBIOTEPHBIX MPOTrpaMM; HpUOOPECTH OMBIT
BBITIOJIHEHHS TIPOEKTOB.




reoMeTpudeckue GUrypsl, MHOrOrpaHHUKH U

TeJa, BBIIOJIHATE YEPTEK 110 YCIOBUIO 3aa4H;
peuiaTb reOMETPUYECKUE 3a1a4H, ONUPasiCh Ha
M3Y4YEHHBbIE CBOWCTBA IUIAHUMETPUYECKUX U
CTepEOMETPUYECKUX (UTYp W OTHOIICHUH
MEXJly HUMH, TPUMEHSSI anreOpanyecKuii u
TPUTOHOMETPUYECKUI  almapar; MpOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJEHUs IIPU PEIICHUHU
3a/1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;
BBIYUCIIATh JIMHEHHBIE JJIEMEHTBI W YIUIBI B
IIPOCTPAHCTBEHHBIX KOH(PHUTYpaLUsX,
IJIOIIAIM TIOBEPXHOCTEW IPOCTPAHCTBEHHBIX
T€1 U UX NPOCTEHIINX KOMOHMHAIMM; CTPOUTH

CCUCHUA MHOT'OT'PpaHHUKOB; IIpOBOAUTH
AO0Ka3aTCIbHBIC PACCYXXICHUA B XO0A€ PCIICHUA
3aaa4.

Cnioco0bl OlIEHKH IJIAHUPYEMBIX PE3YyJbTAaTOB 06p330BaTeJ'lI)HOFO nmpouecca

Pesynbrarer 00pazoBaTenbHOTO DOpMBI KOHTPOJISI CucreMa OLIeHUBaHUS

rporiecca
JInuHOCTHBIE Habmronenue, onpoc HenepconudunupoBannas
olleHKa
MeranpenMmeTHbIe HaGmronenue, KOJUIEKTUBHBIE | YPOBHEBOE OILICHHBAHHUE,
paboThI caMOOIleHKa,  OWHapHas
oleHKa (3auéT-He3auéT)
[IpeameTHBIC Brenrauit KoHTPOIIH 5-0ampbHOE  OLICHUBAaHME,

(ycTHBIN OoTIpOC, TECTHPOBAHHUE),

OuHapHas OIeHKa (3a4éT-

MpakTUYeckas paboTa He3auéT),

CamoxoHTpob (TectupoBanue) | 100-6ammpHOE
OIICHUBAHHE,
CaMOOIICHKA,

HaKOITMTECJIbHaA OLICHKA

KoHTpons u olleHKa pe3yabTaTOB OCBOCHHS IMPOTrpaMMbl Y4EOHOTO MpeIMeTa (HpomMexcymouHas
ammecmayus) no UmMoz2am 200a POBOIUTCS B POpME KOHTPOIHLHOU pabOTHI.
Conepxanue yueOHOro npeamera (ajredépa 1 Ha4aJIa aHAJIN3a)

1. Aaredopa 7-9(nmoBTopeHue) -8 4yacos.

AureOpandeckue BhIpakeHus1. JIMHeliHbIe ypaBHEHHUs, HEPABEHCTBA M UX CUCTeMbl. KBapaTHbIC KOPHHU.
KBanpaTtHble ypaBHEHUs, HEpAaBEHCTBA U UX cUCTeMbl. KBajparuuHas GyHKIUs. [Iporpeccuu u ClIoKHbIE
ITPOLICHTEI. Haugaima ctaTtucTukm.

OcHOoBHasx O€iaIb— O606IJ_II/ITL " CUCTEMATU3UPOBATH 3HAHUS, IIOJTYUCHHBIC B KYpPCC 7-9 knaccax.

2. CreneHb ¢ 1eiiCTBUTEIbLHBIM Noka3aTeneM. CTeneHHass GyHKIMA - 37 4acoB.

Heticmeumenvuvie yucna. beckoneuno ybwisaowas eeomempuyeckas npozpeccusi. Apugmemuueckuti
KOpEHb HamypaﬂbHoﬁ cmenenu. Cmeneub c PAyYUOHANIbHBIM U OeticmeuUmenbHbiM  NOKA3AMENIMIU.
IIpeobpaszosanue vipadicenuil, cooepicaujue cmeneru ¢ 0eticmeumenbHblM NoKazamenem.
OcHOBHAasa 1€J b — 0000MUTh U CUCTEMAaTU3UPOBATh 3HAHUS O JICHCTBUTENBHBIX YHCIAX;
copMHpOBaTh MOHATUE CTENEHH C JCWCTBUTENbHBIM IOKA3aTeleM; HAayYUTh MPHUMEHSATh OMNpPEIeTICHHS
apu(METHYECKOTO KOpPHS M CTENEeHH, a Takke MX CBOMCTBa IpHU BHINOJIHEHUH BBIYUCICHUH H
peoOpa30oBaHNUU BBIPAKEHUH.



Cmenennas ¢hynxyus, ee ceoticmea u epagpux. Bzaumno oopamusvie ¢pynxyuu. Cnoxcuvie pynxyuu. /[pooHo-
JuHetinas ¢ynxkyus. Pasnocunvhvie ypaguenus u nepasencmea. Uppayuonanvrvle ypasHeHus.
OCcHOBHAS I €JI b— 0000UINTh M CHCTEMAaTH3UPOBATh U3BECTHBIC U3 Kypca aJireOpbl OCHOBHOM IIIKOJIBI
CBOMCTBA (PYHKIMIA; M3yYUTh CBOMCTBA CTENEHHBIX (DYHKIHMA W HAyYUTh HPUMEHSATh UX NPU PELICHUU
yYpaBHEHHMI M HEPABCHCTB; CPOPMHUPOBATH MOHSATHE PABHOCWILHOCTH YPaBHEHUI, HEPAaBEHCTB, CHUCTEM
YPaBHEHUH U HEPABEHCTB.

Paccmotpers B3aumMHO oOpaTHble (yHKIMHU. BakHO 00paTHTh BHUMaHUE Ha TO, YTO HE BCsAKas (PyHKIUs
UMeeT OOpaTHYIO.

4. loka3aTrenbHas u Jorapupmudeckass GyHkuus - 31 yacos.

Ilokasamenvuaa @ynukyus, ee ceoiicmeéa u ecpagux. Iloxkasamenvhvle ypasnenus. Iloxkazamenvhvle
Hepasencmea. Cucmembl NOKA3AMENbHbIX YPAGHEHUI U HEPABEHCME.

OcHOBHAas 1Ie€Jb— U3YYUTh CBOMCTBA MOKA3aTENbHON (DYHKIMM; HAYYUT peIlaTh MOKa3aTeIbHbIe
YpaBHEHHUS M HEPAaBEHCTBA, CUCTEMbI MTOKA3aTEIbHBIX YpaBHEHMH. PelieHne OOJbIIMHCTBA MMOKa3aTEIbHBIX
YpaBHEHHUH M HEPABEHCTB CBOJUTCS K pelIeHHIo mnpocTeimux. Cuctempl MOKa3aTeNbHBIX YpaBHEHHH U
HEPABEHCTB pELIAIOTCS C MOMOUIbI0 PaBHOCUIIBHBIX MPEeoOpa30BaHUM: MOJICTAHOBKOM, CIIOKEHUEM WIH
YMHO’KEHUE, 3aMEHON IEPEMEHHBIX U T.[.

Jlozapughmer. Ceoticmea nozapugmos. /lecamuunvie u namypanvuvie nozapugmuvl. Popmyna nepexooa.
Jlocapugmuueckasn pynkyus, ee ceoticmea u epagux. Jlocapugpmuueckue ypasuenus. Jlocapugpmuueckue
HepaseHcmaa.

OcHOBHAas 1 eb— chopMUpOBaTh MOHATHE JoTapudMa YKcia; HAYYUT MPUMEHSITh CBOMCTBA
Jorapu(MOB TpU pEUIeHHH YPaBHEHMH; H3y4UTh CBOWCTBA JIOTapu(PMHUUYECKOW (GYHKIMM U HAy4YUTh
MPUMEHSTh €€ CBOICTBAa MpU PEIICHUU JIOTapu(PMHUECKUX yYpaBHEHUN M HEpPaBEHCTB. J{s BBIYMCICHUS
3Ha4eHUH JorapuMu4eckoil QyHKIHUN HY’)KHO YMETh HAXOJUTh JIOTapU(PMBI YHCE, T.€. BHIIOJIHATH HOBOE
IUISL yJaluxcs AeUCTBUE — JIorapu(pMUpPOBaHHE.

6. Tpuronomerpudeckue popmyJsl - 23 yac.

Paouannas mepa yena. Ilosopom mouku 6oxpye Hauana koopounam. OnpedeneHue CuHycd, KOCUHYCA U
maueenca yead. 3HaAKu CUHycd, KOCUHYCA U MAHSEeHCd. 3A8UCUMOCTb MeNCOy CUHYCOM, KOCUHYCOM U
MaueeHcom 00H020 U moeo dice yena. Tpueonomempuueckue mocoecmea. Cunyc, KOCUHYC U MAH2EHC Yello8
a u —o. Qopmynvt croxcenus. Cunyc, KOCUHYC u maneeHc 080uno2o yerd. Cunyc, KOCUHYC U MAHSeHC
nonosunHoz2o yena. @opmynvt npusedenus. Cymma u paznocmo cunycos. Cymma u pazHocms KOCUHYCO8.
OcHOBHas 1€ b— cPopMUPOBATH MMOHITHE CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHTeHCA YHCIIa; HAYIUTh
MPUMEHATh (QOPMYJBl TPUTOHOMETPUHU JJISl BBIYMCIICHUS 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIUH H
BBITIOJTHEHUS IPEOOpa30BaHUN TPUTOHOMETPUYECKUX BBIPAKEHHI.

7. Tpuronomerpuyeckue ypapHenus - 10 uacos.

Vpasnenus cos x = a, sin x = a, tg x = a Tpuconomempuyeckue YpasHeHus, c800AuUecs K
a]l2€6p6lM’{€CKMM. OOHOpOaHble U AUHElHble YPABHEHUAL. Memoowt 3amenvl Heuzgecmuo2o u PA3NI02HCEHUA HA
MHOdMCcumenu. Memoo oyenku n1egoll u npagol uyacmel mpucoHOMempuuecko2o ypaeueHus. Cucmemsi
MPULOHOMEMPUYECKUX YPABHEHULL.

OcHOBHasI e ab— chOPMUPOBATh YMEHHUE PEIIATh MPOCTEHITNE TPUTOHOMETPHUYCCKHE YPaBHEHHS,
03HAKOMHTH C HEKOTOPBIMU TPUEMAMHU PEIIEHUSI TPUTOHOMETPUUYECKIX yPaBHEHUH.

ChopmupoBaTh  MOHATUS  apKCHHYCa, AapKKOCHMHYCa, AapKTaHIeHCa  YHWCJa; HAy4yuT  pemiarh
TPUTOHOMETPUYECKHE YPAaBHEHUS U CUCTEMBl TPUTOHOMETPUUYECKUX YPABHEHHM, HCIIONB3YS DPa3IMYHBIC
npUeMbl perneHus. J[OTOJHUTENBHO HU3y4YatoTCsl OJHOPOJHBIC YPAaBHEHHS OTHOCHTEIBHO COS XU SN X, a
TakKe ypaBHEHHUS CBOJANIMECS K OJHOPOIHBIM ypaBHEHHSM. PaccMaTpuBaroTCs TPUTOHOMETPUYECKHE
ypaBHEHUS, JUIS pEIICHUs KOTOPHIX HEOOXOJMMO TPHUMEHEHHE HECKOJBKHX MeTo/l0B. PaszOuparorcs
MOAXONbI K PEHICHUI0 HECJIOXKHBIX CHCTEM TPUTOHOMETPHUYECKUX YypaBHeHUU. PaccmartpuBaroTcs
MpOCTEHIINEe TPUTOHOMETPUYECKHE HEPaBEHCTBA, KOTOPHIE pEHIAIOTCS ¢ TIOMOIIBIO  IUHHYHOU
OKPYXHOCTH.

8. UTorosoe noBropeHue - 27 4acos.
Jlorapugmuueckie ypaBHEHHs U HEPAaBEHCTBA.



[loka3arenbHble ypaBHEHUS] U HEPABEHCTBA.

[TpeoOpa3zoBaHue TPUTOHOMETPUYCCKUX BBIPAIKCHUH.

CreneHs ¢ panroHaJILHBIM U [[eﬁCTBPITeJ’IBHbIM IIOoKa3aTciIaMu.
AunreOpandecKkre ypaBHCHHS.

TpuroHomeTpudecKkue ypaBHEHUs.

Coaepixkanue nporpammsl reomerpus 10 kiacca

No Tema paznena Conepxxanue Kon

/11 KOHTPOJIMPYEMOT
0 COJIepIKaAHHUS
(KC)

1 Ipswvie u [Tepecekaromnuecs, napajjieiabHbIC U 521
nI0CKOCMU 8 CKPCIIHUBAIOIIHECS MPSMbBIC; IEPIICHIUKYISIPHOCTh
npocmpancmee MIPSIMBIX

[TapannensHOCTh MPSAMO# U TUIOCKOCTH, IpU3Haku | 5.2.2

U CBOMCTBA
[TapannenbHOCTb MIOCKOCTEN, MPU3HAKU U 523

CBOMCTBA

[lepneHMKYISIPHOCTD NPSAMOU U TUIOCKOCTH, 524

MIPU3HAKH U CBOMCTBA; MEPIICHAUKYIISAP U

HaKJIOHHAs; TeopeMa 0 TPEX MEePIEeHIUKYIsIpax

[TepieHAMKYISAPHOCTH IOCKOCTEN, TPU3HAKU U 525

CBOMCTBA

[TapannensHoe npoektupoBanue. M3o0paxeHue 5.2.6

MMPOCTPAHCTBEHHBIX (HUTYP

2 Mmnoeoepannuku [Ipusma, e€ ocHoBaHuUs, OOKOBBIE pEOpa, BHICOTA, 531

O0KOBast MOBEPXHOCTD; MpsiMas PU3Ma;

MpaBUJIbHAS [TPU3Ma

[Tapannenenunen; Kyo; CAMMETPHH B KyOe, B 5.3.2

napajuiesienumnesie

[Tupamuna, e€ ocHoBaHue, O0KOBBIE pEéOpa, BrIcOTa, | 5.3.3

OO0KOBas MOBEPXHOCTD; TPEYTrOJIbHAs MUPAMHJIA;

npaBHJIbHASA TUPAMUJIA

Ceuenus Ky0a, TPU3MBbI, TUPAMHIBI 534
[IpencraBneHue o MpaBUIBHBIX MHOTOTPAaHHUKAX 5.3.5.

(TeTpasap, KyO, OKTadaAp, AOAEKAIP U HKOCAIP)

3 Bexmoput BekTop, MOyb BEKTOpa, paBEHCTBO BEKTOPOB; 5.6.3

CJIOKEHHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha

YHCIIO

4 KoumHeapHble BEKTOPBI. PasnoxkeHue Bekropa 5.6.4

10 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

Kommuranapaeie BekTopbl. Paznoxenue o tpém 5.6.5

HEKOMIUTAHAPHBIM BEKTOPaM

Coaepskanue nporpammsl reomerpus 11 kiacca

Ne Kon
n/n Tema pa3pgena Conepxanue KOHTPOJIMPYeMOro
cogep:xanus (KC)
1 [ToBTopenue kypca | [lapamienbHOCTh MPSAMBIX U IIOCKOCTEH
10 knacca [lepneHIMKyYIApHOCTD NPSAMBIX U INIOCKOCTEN 5.2;5.3
MHuororpanHuKu. BeKTOopbI B IpOCTpaHCTBE
2. Meton koopauHat | KoopauHATHI TOYKH ¥ KOOPIMHATHI BEKTOPA. 5.6

B IIPOCTPAHCTBE.
JIBrxeHust

CkansipHO€ MPOU3BE/IEHUE BEKTOPOB.
JIBrxeHust




3. Hunuaap, KoHyc, Humuaap. Konye. Cdepa 54
map
4, OObembl Ten O0beM npsAMOYroJIbHOTO NapayieNienue a. 5.5.6; 5.5.7
OOBeMBI IPSMO TPU3MBI M [IUJIMHJIPA.
OOBbeMbI HAKIIOHHOW MTPU3MBI, TUPAMHU/IBI U
koHyca. O0beM Iapa u miomassb chepsol.
6. 3aKIII0YNTEIILHOE [Tnanumerpus. [IpsiMbie U IIOCKOCTH B 5.1;5.2;5.3:5.5; 5.6
IIOBTOPEHUE IIPU npocrpancTse. MHororpanHuku. Tena n
MOJTOTOBKE K MOBEPXHOCTH BparieHus. M3mepenus
HUTOrOBOU reoMeTpuYeCcKuX BeanuuH. KoopauHatel u
aTTecTaluu 1o BEKTOPBI
T€OMETPUH
TemaTnueckuii yIaH yuyeOHOro npeaMera (ajirebpa u HayajIa aHAJIU3a)
Ne OcHoBHBbIE pa3/embl KosmmuecTBo yacos
/11
10 kace
1. | IloBTOopeHme Kypca anredpsr 7-9 3
2. | JleficTBUTENBHBIC UNCTA 13
3. | Unucnoseie GpyHKIMN 9
4. | TpuronomeTrpuyeckue GyHKIHH 23
5. | TpuroHomeTpruyeckue ypaBHEHHUsI 10
6. | IIpeoOpazoBaHNEe TPUTOHOMETPUUECKUX BBIPAKCHUN 21
7. | KommuiekcHble uncia 9
8. | IIpousBoHas 29
KombunaTtopuka u BEposSITHOCTh 7
[ToBTOpEHME 12
Hroro 136
Ne OCHOBHBIC pa3IeITbl KonuuectBo uacoB
/I
11 kiace
[ToBTOpenue xypca 10 xmacca 5
MHoro4eHsI 11
Crenenn u kopHU. CTerieHHBIE QYHKITUT 24
[TokazaTenpHas u morapudmuyeckast QyHKIUN 31
[lepBooOpa3Has 1 HHTErpaI 9
OJeMeHTBl TEOpPUU BEPOSITHOCTEH U MaTEMaTUUECKON CTaTUCTUKU 9
VYpaBHeHNs U HepaBeHCTBA. CHCTEMBI YpaBHEHNI U HEPABEHCTB 32
O6o06mmaroriee TOBTOpEHUE 15
HTroro 3a kypc 11 kaacca 136
TemaTn4yecknii n1aH y4eO0HOro npeamera (reoMeTpus)
No OcHOBHBIE pa3/elibl KonuuectBo yacos
/i

10 kaace

1. | Hosropenue 7-9 |




2. | Beenenue 5
3. | [HapamnenbHOCTh NPSIMBIX M IJIOCKOCTEH 19
4. | IlepneHUKYISIPHOCTh NPSIMBIX M IIOCKOCTEH 20
5. | MHOrorpaHHUKH 16
6. | MtoroBoe moBTOpECHME 6

HWroro: 68

Ne  (OcHOBHBIE pa3ieJibl KosnyecTBo yacoB

1. [[osropenwue xypca 10 kacca 2

2. | BeKkTOpbI B IPOCTPAHCTBE 6

3. [MeTox KOOPAUHAT B IPOCTPAHCTRE. JIBIKEHUS 15

4. Humaap. Konyc. Iap 16

5 N
OO0BEMBI TET 17

6. [BaxiIouNTETHPHOE IOBTOPEHHE NPU TIOJATOTOBKE K HTOTOBOU 12
ATTECTAINU TI0 TEOMETPHHU

HTtoro: 68

IlepeyeHb y4eOHO-METOAUYECKOT0 M MATEPUATbHO-TEXHUYECKOI0 00ecreYeHus
00pa30BaTeIbHOIO NMpoIecca B COOTBETCTBUH C COAepKaHUeM y4eOHOro nmpeamera

[Iporpamma x
3aBEPIIEHHOMN
MpeIMETHOM JTMHUH U
cUCTeMe YUeOHUKOB

[IporpaMmmMa cOOTBETCTBYET YUeOHHUKY «AreOpa u Havaa
MaremaTuueckoro anaimmza» A. I'. MopakoBuu

JUIsL 00IIe00pa30BaTEIIbHBIX YUPSKIACHUM 0a30BbIA M YIITyOIEHHBIN
ypoBHHM — M. MHemo3uHa, 2019, ¢ usmeHeHussMu 1 obecrieueHa
y4e0HO-METOAMYECKIM KOMIUIEKTOM «AJrebpa u Havaia
MareMmatuuyeckoro ananuza» A.I', Mopakoud. (M.: Muemosuna 2020

r.).

VYuebHuk, yuebHoE
nocooue

AnreOpa u Havajla MaTeMaTH4eckoro aHaimsa. 10 kmacc 6a30BbIi U
yrayOnénnelil ypoBau. Yacts 1.: yueOnuk / A.I'. Mopakosuy, I1.B.
CemenoB —8e m31. — M.: MHEMO3HMHA, 2019.
AnreOpa u Havajila MaTeMaTudeckoro aHaimsa. 10 kmacc 6a30BbIi U
yriyonéunsiil yposHu. Yacts 2.: 3agaunuk / A.I'. Mopakosuy, I1.B.
CemenoB —8-e u3a. — M.: MHEMO3HHA, 2019.

ONEeKTpOHHOE
npwioxenne k YMK

JleMOHCTpalMOHHBIA MaTEpHUal

Marepuainst s
KOHTPOJIS (TECTHI U T.I1.)

AnreOpa u Hayana MaTeMaTudeckoro ananu3a. KontponbHbie
pabotel.10 knace npoduneHbl ypoBens / B.M. I'mu30ypr nox
penakuuen A.I'. Mopakosuua.— M.: Muemo3suna, 2020.

AnreOpa u Hadaja MareMatudeckoro aHann3a. CaMocTosITeNbHbIE
paboTtsl. 10 knacc / JLA. Anexcanaposa noj penakiueit A.T.
Mopakosuya.— M.: Muemo3suna, 2020.

Meroauueckoe nocobue
C MIOYPOYHBIMH
pa3paboTkaMu

A. T'. MopaxoBuu Anrebpa u Hayana ananuza 10 kmacc. [Tocobue ans
yuutened M.: Maemosuna 2020




Crincox ucnosab3yeMoi
JUTEPaTyphI

A.T'. MopakxoBuu Anrebpa u Havana ananu3a 10 kimace (B 2-X 9acTsix)
y4eOHUK U 33Ja4HHK JUI 00111e00pa30BaTEeIbHbBIX YUPEKICHUH.

A.T'. Mopakosuu Anrebpa u Hayana ananusa 10 meroandyeckoe
MOCOOue ISl YIUTeTIs.

A.T'. Mopaxosuy, E.E. Tynpunnckas AnreOpa u Havana anaiamusa 10-
11: KontponbHbie pabOTHI.

JI.A.AnexcanapoBa Anrebpa v HaYaJia aHAJIM3a CaMOCTOSITEIbHBIE
pabotsr 10 k1.

JI,O,lenunmena, T.A.KopemkoBa Anrebpa u Havaja aHaIn3a
TeMaTH4ecKue TecThl 1 3aueThl, 10-11 Kiacchl

udpossie n
AIIEKTPOHHBIE

o0pasoBaTeyibHbIE
pecypcsl

http://school.holm.ru - IIkosbHbIH Mup (KaTajoT 00pa30BaTEIbHBIX
pecypcoB)
http://www.edu.ru - ®enepanbHblii mopran Poccuiickoe oOpazoBanue
http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTeTbHbIiH
mopTan
WWW.UQ.IU - «YYuTenpCcKas razera
www.1september.ru - Bce npuiioxxeHust k razere «1ceHTops»
www.informika.ru/text/magaz/herald — «BecTHuk 00pa3oBaHus»
http://school-sector.relarn.ru —mkoabHbIH CEKTOP AUCTAHIIMOHHOTO
o0pazoBaHus
http://school-collection.edu.ru — exunast KosteKIus HGPOBHIX
00pa3oBaTeNIbHBIX PECYPCOB
http://www.krug.ural.ru/keng/ Keurypy
http://www.uroki.net/docmat.htm - st yautesst MaTeMaTHKH,
anreOpsl U TEOMETPUA

http://matematika-nab.narod.ru/ - maremarnka Ha 5! Calt mis

YUHUTENEH MaTeMaTUKU

http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

tectupoBanue online: 5 - 11 kmaccel

http://www.kokch.kts.ru/cdo/

http://uztest.ru/

http://teacher.fio.ru

http://www.it-n.ru/

http://pedsovet.org/

http://www.uchportal.ru/ «+  HoBble TEXHOJIOIHH B 00Opa30BaHHK

http://www.sumirea.ru/narticle702.htmi

http://www.int-edu.ru/

Merasanukionenus Kupuina u Medoaust

http://megakm.ru

caiThl « MUp SHIUKIONEIUI, HAPUMEP:

http://www.encyclopediaru/



http://school.holm.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ug.ru/
http://www.1september.ru/
http://www.informika.ru/text/magaz/herald
http://school-sector.relarn.ru/
http://school-collection.edu.ru/
http://www.krug.ural.ru/keng/
http://www.uroki.net/docmat.htm
http://matematika-na5.narod.ru/
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://uztest.ru/
http://teacher.fio.ru/
http://www.it-n.ru/
http://pedsovet.org/
http://www.uchportal.ru/
http://www.sumirea.ru/narticle702.html
http://www.int-edu.ru/
http://mega.km.ru/
http://www.encyclopedia.ru/

Kanenpapno-temarnueckuii njian no reomerpuu 10-11 xiaaccon

Ne | Tema paspgesna. Tema ypoka. Kou- |Ilnan | @akr| IIpumeyanue
n/n BO
4acoB
IloBTOpeHue Kypca reomerpumn 7-9 kiaace 2
1 |IloBTopenue. 1
2 |TloBTOpeHwue. 1
AKCHOMBI CTE€PeOMETPUH U UX CJIACTBHS. 5
3 |OcHOBHBIE TOHATHUS CTEPEOMETPHUH. 1
AKCHOMBI CTEPEOMETPHH.
HexoTopsie ciiencTBusa u3 akCuom
Pemrenne 3a1ay Ha TpUMEHEHUE aKCUOM CTEPEOMETPUU U 1
UX CHEACTBHIA.
6 |Pemenue 3a1a4 Ha MPUMEHEHUE aKCHOM CTEPEOMETPUHU U 1
UX CJIEACTBHI.
7 |Pemenue 3a7a4 Ha MpUMEHEHHE aKCHOM CTEPEOMETPUH U 1
UX CJIEACTBUI.
IMapanjieJbHOCTH NPSIMBIX M IIOCKOCTEH. 19
8 |IlapamnensHbIe IpsIMBIE B IPOCTPAHCTBE, MAPAUICITLHOCTh 1
TpeX MPSIMbIX.
9 | [NapaymenpHBIC MPSIMBIC B TPOCTPAHCTBE, MAPAILICITHHOCTD 1
TpeX MPSIMbIX.
10 | [MapamienbHOCTH IPSAMON M IIOCKOCTH. 1
11 |ITapamienbHOCT MPSMOM M TUIOCKOCTH. 1
12 | Pemenue 3a1a4 Ha napauieIbHOCTD MPSIMOM M TJIOCKOCTH. 1
13 |Pemenue 3a1a4 Ha apauIEIbHOCTD MPSIMON U TJIOCKOCTH. 1
14 | CxpemmBaromuecs npsmoie. 1
15 |CkpemmBaromuecs npsmoie. 1
16 | Yrasl ¢ cOHANpaBICHHBIMU CTOPOHAMH, YTOJI MEXKITY 1
MPSIMBIMHU.
17 |Pemenue 3a1a4 Ha HAX0XKACHUE yIiIa MEXKAY MPSIMbBIMU.
18 |Pemienue 3a1a4 Ha HAXO0XKACHUE yIiIa MEXAY MPSIMbBIMU. 1
19 |Konmponsnas paooma Ne 1 no meme: «Bzaumnoe 1
PAcno0dceHue nPAMbLIX 6 NPOCHPAHCHIEEN.
20 |CoiicTBa napanenbHbIX MII0CKOCTEH. 1
21 |Pemenue 3a1a4u no teme «CBONCTBA MapauieIbHbBIX
IIOCKOCTEM.
22 | Terpasap. 1
23 |IMapannenenumnesn. 1
24 | Pemenue 3agau no Teme «Terpasap. [lapannenenunem 1
25 |Konmponsnasn paboma Ne 2 no meme: «llapannensnocms | 1




nPpAMBIX U RIIOCKOCM eiiy.

26 | AHanu3 pe3ynbTaToB KOHTPOIHHOU PaOOTEHI. 1
[TapamienbHOCTD IIIOCKOCTEM.
IepneHIUKYJISPHOCTH NPAMBIX H IIOCKOCTEl 20
27 |llepneHIUKyIsIpHBIC IPSIMBIE B TPOCTPAHCTBE, 1
napajuIeNIbHbIC MPSAMBIC, IEPIICHIUKYISIPHBIC K TIIOCKOCTH.
28 |Ilpu3Hak neprneHAnKYIIPHOCTH IPSIMOH U TUIOCKOCTH. 1
29 |Ilpu3Hak neprneHANKYIIPHOCTH MPSIMOH U TIOCKOCTH. 1
30 |Teopema o MpsAMOWA, IEPIICHIUKYISIPHOU K IJIOCKOCTH. 1
31 |Pemenue 3amau o teme «llepneHIUKYISIPHOCTD IPSIMOA 1 1
TUTOCKOCTH.
32 |PaccrostHue OT TOUKH [0 IIOCKOCTH. 1
33 |Teopema o Tpex MepICHIUKYISIPAX. 1
34 |Teopema o Tpex MEPIICHIUKYIISAPAX. 1
35 |Teopema o Tpex MEpPIICHIUKYIAPAX. 1
36 | Yroa MexIy IpsIMOU U TIOCKOCTBIO. 1
37 |Pemenue 3a1a4d o Teme «Teopema o Tpex 1
MEPIICHIUKYIIAPaX, YroJI MKy MPSIMOH | IJI0CKOCTHIOY.
38 |IIpu3HaK NepneHAUKYISIPHOCTH JBYX TUIOCKOCTEH. 1
39 |IIpu3HaK NEepIEeHAUKYISIPHOCTH JIBYX IJIOCKOCTEH. 1
40 |AByrpaHHBIN yTroJI. 1
41 | Teopema MeprEeHIUKYISIPHOCTH IBYX IJIOCKOCTEH. 1
42 | [IpsMoyronbpHBINA Mapauienenumne, Kyo. 1
43 |[lapamienbHOE MPOSKTUPOBAHUE, U300pAKCHHE 1
MIPOCTPAHCTBEHHBIX QHUTYD.
44 | Pemenue 3aaa4 o teme «llepneHIuKyIsipHOCTD 1
IIJIOCKOCTEN.
45 |Koumponvuas pabomaie 3 no meme: 1
«llepnenouxkynaprnocms npamvix u HI0CKOCHE).
46 | AHanu3 pe3yabTaTOB KOHTPOJIHHOU PabOTHI. 1
[eprieHAMKYISAPHBIC IPSIMbIE B IIPOCTPAHCTBE,
napajuieNIbHbIC MIPSIMbIC, IEPIICHIUKY/ISIPHBIC K TUIOCKOCTH.
MHoOrorpaHHuKkH. 16
47 |[Ipuszma.
48 |Tlpusma. [Tnomaap G0KOBOM U MOTHON OBEPXHOCTH 1
MIPU3MBIL.
49 |Pemenue 3ama4 Ha HaxXOXXKAEHHE IUIOMIAIN TOJTHOA U 1
OOKOBOI TTOBEPXHOCTH MPU3MBI.
50 |Pemenne 3ama4 Ha HAXOXKACHHE IUIOLIAAN [TOJIHON U 1
OOKOBOI TTOBEPXHOCTH MPU3MBI.
51 |[Mupamwuna. 1
52 |TpeyronpHas mupaMuaa.




53 |TpeyronpHas mupaMua. 1

54 | TpeyroJibHasi MUPaMUJIa. 1

55 |IlpaBuibHas nupamuaa. 1

56 |Pemenue 3a71a4 Ha BRIYUCIICHUE TUIOIATH OOKOBOM 1
MTOBEPXHOCTH MTUPAMHUJIBI.

5/ |IloHsATHE NPaBUIBLHOIO MHOTOTPAaHHUKA. 1

58 |Cummertpus B Ky0Oe, B mapajuieiieureie. 1

59 |Pemenue 3amau o teme « MHOTOTPaHHUKIY. 1

60 |Pemenue 3amad no teme «MHOTOTPaHHUKIY. 1

61 | Koumponvuas paooma Ne 4 no meme: 1
«Mnozocpannuxuy.

62 | AHanu3 pe3yabTaToB KOHTPOIBHOU paboThl «IloHsTHE 1
MHOTOTPaHHUKA)

Hrororoe noBropenue.

63 |Pemenue 3amad no teme «llapamienbHOCTD MPSIMBIX H
IIJIOCKOCTEN.

64 |Pemenue 3ama4 no Teme «llapamieTbHOCTD MIPSMBIX U 1
IIJIOCKOCTEN.

65 |Pemenue 3amad no teme «lleprneHAUKYAIPHOCTD IPSIMBIX U 1
IIJIOCKOCTEN.

66 |Pemenue 3amau nmo teme «lleprneHIuKyIIPHOCTD MPSIMBIX U 1
IIJIOCKOCTEN.

67 |Pemenue 3amau nmo teme «lleprneHIuKyIIPHOCTD MPSIMBIX U 1
TJIOCKOCTEI.

68 |Pemenue 3ama4 no teMe « MHOTOTPaHHUKH. 1




KanennapHo-remarnyeckuii tuan no anredpe n Hayanam ananusa 10-11 kiaccoB

/ama
Ilpumeuan
Ne n/n Tema pazoena, ypoka Kon-eo uill’
uacoe
naau daxkm
1 [ToBTOpenue matepuaia 7-9 kimaccos. 1
[ToBTOpenue matepuana 7-9 kimaccos. 1
3 Bxonnas koHTpobHAs paboTa 1
I'nasa I. [leiicTBUTENbHBbIE YHCIA. 13
4 HatypaibHbIe 1 1ebie 9nca. 1
5 HarypanbHble 1 1enbie yucna. 1
6 PanmonasbHbIC YnCITa. 1
7 ParnmonanesHbie yncna. 1
8 HpparnmonanbHbIe YUCIIA. 1
9 HpparnmonaibHbIe YUCIIA. 1
10 MHO0KecTBO JEHCTBUTEIBHBIX YHCEN. 1
11 MHO0KecTBO JEHCTBUTEIBHBIX YHCEN. 1
12 Mopynb neliCTBUTEIHHOTO YHCIA. 1
13 Mopynbs AeHCTBUTEIHHOTO YHCIA. 1
14 Konmponsnas paboma Nel no meme 1
«/leticmeumenvHule uuciay
15 Metoa MaTeMaTH4YeCKON HHIYKITUH. 1
16 Metoa MaTeMaTHYeCKON HHIYKITUH. 1
I'nasa I1. YucaoBbie GyHKIHH. 9
17 Omnpenenenue yuciaoBoi pyHkmuu. CriocoObl ee 1
3a/laHusl.
18 Omnpenenenue uncnoBoi pyHkiuu. CrocoOsl ee 1
3a/laHusl.
19 CpoiicTBa (hyHKIIHH. 1
20 CoiicTBa (hyHKIMU. 1
21 CaoiicTBa (hyHKIIMH. 1
22 [Tepuoauueckre GpyHKINU. 1
23 OO6patHas GpyHKIUS. 1
24 OO6patHas GpyHKIUS. 1
25 Konmponvnas paooma Ne2 no meme «Hucnogule 1
dyuxyuuy.
I'masa III. Tpuronomerpuyeckne pyHKIUH. 23
26 YucnoBas OKpY>KHOCTb.
27 YucnoBas OKpYKHOCTb.




28 YucnoBasi OKpYKHOCTh Ha KOOPIMHATHOM 1
TUIOCKOCTH.

29 UucnoBasi OKpY)KHOCTh Ha KOOPJMHATHON 1
TUIOCKOCTH.

30 CuHYyC U KOCHHYC. 1

31 CuHYC 1 KOCHHYC. 1

32 TaHreHc ¥ KOTaHTeHC. 1

33 Tpuronomerpuueckue GyHKIMHU YUCIOBOTO 1
aprymenTa. TaHreHC U KOTaHT€HC.

34 Tpuronomerpruyeckue GyHKIUU YrIOBOTO 1
apryMeHTa.

35 Tpuronomerpruyeckue GyHKIUU YTIOBOTO 1
apryMeHTa.

36 ®yHkIusA Y = SN X, ee CBOICTBa U TrpaduK. 1

37 ®dyHknusa Y = SN X, ee CBOCTBa U rpaduK. 1

38 OyHKIHs Y = COS X, €e CBOHCTBA U rpaduK. 1

39 Konmponsnas paboma Ne3 1
«Tpuzonomempuueckue Qynxyuu».

40 [Toctpoenwue rpaduka Gpyakun y=mf(X). 1

41 [Toctpoenwue rpaduka Gpyrkun y=mf(X). 1

42 [Toctpoenue rpaduka Gpyukiun y= f(RX). 1

43 [Toctpoenue rpaduka ¢pyukiun y=Ff(RX). 1

44 I'padux rapmoHHUECKOTO KOJICOaHHUS. 1

45 OyHkuu Y = tg X, y = ctg X, X CBOWCTBa U 1
rpadukH.

46 OyHkuu Y = tg X, Y = ctg X, X CBOWCTBa U 1
rpadukH.

47 OO6paTHbIe TPUTOHOMETPHYECKHUE (DYHKIUH.

48 OO6paTHbIe TPUTOHOMETPHYECKHUE (DYHKITUH.
I'nasa IV. Tpuronomerpnuyeckue ypaBHeHUs 10

49 [Ipocreiinye TpUroHOMETPUYECKUE YPaBHEHUS U 1
HEPaBEHCTBA.

50 [Ipocreiinme TPUrOoHOMETPUUECKUE YPAaBHEHUS U 1
HEpaBEHCTBA.

51 [Ipocreiinme TPUrOHOMETPUUECKUE YPAaBHEHUS U 1
HEpaBEHCTBA.

52 Koumponvnan paboma 3a nepsoe noiyzooue

53 MeTop! perieHus: TPUrOHOMETPHUUECKUX
YPaBHEHUHU.

54 MeTop! perieHus: TPUrOHOMETPHUUECKUX 1

YPaBHEHUHU.




55 MeTo1bl perieHns TPUrOHOMETPUUECKUX 1
YPaBHEHUH.

56 Merozp! perieHuss TPUrOHOMETPUIECKUX 1
YPaBHEHUH.

57 Mertonp! perieHuss TPUrOHOMETPUYECKUX 1
YpaBHEHUU.

58 Konumponsnas paboma Ned no meme 1
«Tpuzonomempuueckue ypasHenus.
I'naBa V. [IpeoOpa3zoBanue TpuronoMerpuyeckux | 21
BbIPAKEHH .

59 CuHHYyC 1 KOCHHYC CYMMBI U pa3HOCTH apryMEHTOB. 1

60 CuHYC ¥ KOCHHYC CYMMBI M pa3HOCTH apryMEHTOB. 1

61 CuHHYyC ¥ KOCHHYC CYMMBI U pa3HOCTH apryMEHTOB. 1

62 TaHreHc cyMMbl 1 pa3HOCTH apTyMEHTOB. 1

63 TaHreHc cyMMBI U pa3HOCTH apTyYMEHTOB. 1

64 @DopMyITBI TPUBEICHHS. 1

65 @DopMyITBI TPUBEICHHSL. 1

66 ®opmyitel TBOWHOTO aprymeHTa. DOpMyIThI 1
MOHWKCHHUS CTETICHHU.

67 ®opmyibel JBOMHOTO aprymeHTa. @opmyiisl 1
MOHI)KEHUS CTENICHHU.

68 ®opmyibel JBOMHOTO aprymeHTa. @opmyIisl 1
MOHI)KEHUS CTENICHHU.

69 [IpeoOpazoBaHue CyMMBI TPUTOHOMETPUUECKHIX 1
(GyHKIMI B IPOU3BECHHE.

70 [IpeoOpazoBaHue CyMMBI TPUTOHOMETPUUECKHIX 1
GbyHKIMI B IpOU3BEICHHE.

71 [IpeoOpazoBaHue CyMMBI TPUTOHOMETPUUECKHIX 1
GbyHKIMI B IpOU3BEICHHE.

72 [IpeoOpazoBaHue MPOU3BEACHUS 1
TPUTOHOMETPUYECKUX (PYHKIIHI B CyMMY.

73 [IpeoOpazoBanue MpOU3BEACHUS 1
TPUTOHOMETPUYECKUX (PYHKIIHI B CyMMY.

74 [TpeoOpazoBanue BoipakeHuss ASiNy + B COSx k 60y 1
C sin (x+t).

75 MerToab! perieHusi TPUrOHOMETPUUYECKUX YPaBHEHUN 1
(mpopokeHue) .

76 Mertoab! perieHusi TPUrOHOMETPUUYECKUX YPaBHEHUN 1
(mpomonKeHue) .

77 MeTop! perieHusi TPUrOHOMETPUYECKUX YpaBHEHUN 1
(mpoomKeHue).

78 Metop! perieHus: TPUrOHOMETPUYECKUX YpaBHEHUN 1
(mpomowkeHue) .

79 Konmponvnas paboma Ne5 no meme 1




«llpeoopaszosanue mpuzonomempuueckux
GLIPAIICEHUTLY.

T'1aBa VI. KommiiekcHbIe 4ncJia.

80 KommuiekcHbie uncia u apuMeTndeckue onepanuu
HaJ HUMH.
81 KommnekcHele yncia 1 apupMeTH4ecKie onepanun 1
HaJ HIMH.
82 KomMmmnekcHele yniciia 1 KOOpAWHATHAS IIOCKOCTb. 1
83 Tpuronomerpuueckas ¢popma 3arrucu KOMIUIEKCHOTO
qHca.
84 Tpuronomerpuueckas ¢popma 3arrcu KOMIUIEKCHOTO 1
qHca.
85 KomMrmekcHbie yrciia ¥ KBaJApaTHBIC ypaBHEHUS.
86 Bo3Benenne KOMITJIEKCHOTO YHCIIa B CTETICHb. 1
W3Bnedenne KyOM4ecKOro KOPHS U3 KOMITJICKCHOTO
qHca.
87 Bo3BenieHrne KOMIIJIEKCHOTO YHCia B CTENEHb. 1
W3Bnedenne KyOM4ecKOro KOPHS U3 KOMITJICKCHOTO
qHca.
88 Konumponvnan paboma Neb6 «Komnnexchuoie 1
yucnay.
I'naa VI. IlpousBoanas. 29
89 YucioBele HOCIEN0BATEIHLHOCTH. 1
90 YucoBele HOCIEN0BATEIHLHOCTH. 1
91 [Ipenen yucnoOBOM MOCIEIOBATEILHOCTH 1
92 [Ipenen yucnoBOM MOCIEIOBATEILHOCTH 1
93 [Ipenen GyHkIMIM. 1
94 [Ipenen GyHkIMIM. 1
95 Onpenenenre Nporu3BOIHOM. 1
96 Onpenenenre Nporu3BOIHOM. 1
97 Brruncienue npou3BoHbIX. 1
98 Brruncienue npou3BoHbIX. 1
99 Brruncienue npou3BOHBIX. 1
100 HuddepeHunpoBanue caoxKHON QyHKIUH. 1
101 HuddepenunpoBanue o6paTHOil PyHKIMH. 1
102 VYpaBHeHHE KacaTeNbHOU K TpapuKy GyHKINH. 1
103 VYpaBHeHHEe KacaTeNbHOU K TpaguKy GyHKINH. 1
104 VYpaBHeHHe KacaTeNbHON K rpaduKy (QyHKIHH. 1
105 Konmponvnas paboma Ne7 no meme 1
«Onpeodenenue npou3eo0HoIl U ee BLIYUCTEHUA).
106 [IpuMeHeHne npon3BOIHOM ISl UCCIEI0BAHMS 1

(I)YHKLII/Iﬁ Ha MOHOTOHHOCTBb U SKCTPCM YMBI.




107 [IpumeHeHne Mpou3BOIHON Ui UCCIIEI0BAHUS 1
(GyHKIMI HA MOHOTOHHOCTB U SKCTPEM yMBI

108 [IpuMeHeHnne mpon3BOIHOM TSl UCCIET0BAHMS 1
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI

109 [Toctpoenue rpaduKoB yHKITHIA. 1

110 [Toctpoenue rpaduKoB QYHKITHIA. 1

111 [Toctpoenue rpaduKoB QYHKITHIA. 1

112 Haxoxnenne HanOOJIBIINX U HAUMEHBIIINX 1
3HaYCHUN (YHKIUH.

113 Haxosxnenue HanOoIbIINX U HAUMEHBIITUX 1
3HaYeHUHN PYHKLIUU.

114 Haxoxnenne HanOOJIBIINX U HAUMEHBIIINX 1
3HaYeHUHN PYHKLIUU.

115 Haxosxnenne HanOoMbIINX ¥ HAUMEHBITUX 1
3HaYeHUHN PYHKLIUU.

116 Haxosxnenne HanOoIbIINX ¥ HAUMEHBITHUX 1
3HaYeHUHN QYHKLIHUU.

117 Koumponvnasa paooma Ne8 «llpumenenue 1
nPoOU3800HOI»
I'naBa VII. KomOnHaTOpHKa U BEPOSATHOCTH

118 [IpaBuno ymuoxenus. [lepectaHoBku 1
(hakTopuabl.

119 [IpaBuno ymuoxenus. [lepectaHoBkU 1 1
(hakTopuabl.

120 Br100p HECKOJIBKUX 3J1EMEHTOB. bBHHOMHUHAIILHBIE 1
KO3 pHUIIMEHTHI.

121 Br100p HECKOJIBKUX 3J1€MEHTOB. bUHOMUHAIILHBIE 1
KO3 pHUIIMEHTHI.

122 CrnydaiiHple COOBITHS U UX BEPOSITHOCTH. 1

123 CnyyaitHble COOBITHS U UX BEPOSITHOCTH.

124 CnyyaitHble COOBITHS U UX BEPOSITHOCTH.
O0o0maruiee NOBTOPEeHNE 12

125 [ToBTopenue. [lonsTue QpyHkiuu, o6nacts 1
OTIpeieNIeHus, MHOKECTBO 3HAUEHUH.

126 IToBTOpenue. Tpuronomerpus. 1

127 IToBTOpenue. Tpuronomerpus. 1

128 IToBTOpenue. Tpuronomerpus. 1

129 Hrorosasi KOHTpOILHAsI padoTa 1

130 Hrorosasi kKOHTpoOJILHAsSI padoTa 1

131 IToBTopenue. [IpousBonHas 1

132 IToBTopenue. [IpousBonHas 1

133 IToBTopenue. KomObunaTopuka u Teopus 1




BEPOSTHOCTH.
134 [ToBTopenue. KomObunatopuka u Teopus 1
BEPOSATHOCTH.
135 [ToBTopenue. KomObunatopuka u Teopus 1
BEPOSATHOCTH.
136 [ToBTopenue. KombunaTopuka u Teopus 1
BEPOSTHOCTH.
Bcero: 136
ama
Kon-60 Ilpumeuanusn
Ne n/n Tema paszoena, ypoka
44cos | phan daxm
1-4 |IloBTopenue marepuana 10 kiacca 4
5 |BxogHasi KOHTpOJILHAs padoTa 1
I'naBa 1. MHoro4ieHsnl 11
6-8 |MHoOTOWICHBI OT OJHOU MTEPEMEHHON 3
9-11 | MHorouseHbl OT HECKOJIBKUX 3
MEPEMEHHBIX
12-14 | YpaBHeHUS BBICIIUX CTEICHEH 3
15-16 | Konmponsnas pavoma Nel no meme 2
«Mnozounenvr»
I'nasa II. CTenenn u KOpHHU. 24
Crenennble QyHKIUN
17-18 |IlonaTue KOpHS N-il CTETICHH U3 2
JNEUCTBUTENHLHOTO YMCiIa
19-21 | oynkupn y = %/X, ux cBoiicTBa u 3
rpadguku
22-24 | CpoiicTBa KOpHs N-ii CTeNIeHU 3
25-28 |[IpeobpazoBaHne HPPALMOHATIBHBIX 4
BBIpaKECHUN
29-30 | Konmponawvnasa paboma Ne2 no meme 2
«Kopenwv N-i1 cmenenu».
31-33 | [lonsTHE CTENEHU ¢ THOOBIM 3
paloHaIbHBIM MTOKa3aTeIeM
34-37 |CrenenHas (yHKUus, €€ CBOMCTBA U 4
rpaduk




38-39 | M3BiieueHne KOpHEH U3 KOMITJICKCHBIX 2
qHcen
40 |Koumponwvnasn paboma Ne3 1
«Cmenennas pynkyus»
I'nasa I1I. Iloka3areabHast 1 31
Jorapupmuyeckas pyHKIUA
41-43 |Tloka3arenbHast (yHKIUS, €€ CBOWCTBA U 3
rpadux
44-46 | IlokaszarenbHbIC ypaBHEHHUS 3
47-48 |TlokazarenpHbIC HEPABCHCTBA 2
49-50 |[TousTHe morapudma 2
31-53 | Jlorapupmudeckas GyHKIUS, €€ 3
CBOICTBa U rpaduk
54 | KoutpoabHasi padora Ned o teme 1
«[loka3arejspbHast u JJorapupmMudeckas
byHkumn»
55-58 | CoiicTBa norapumoB 4
59 |KoHuTpoabHasi padoTa 3a nepBoe 1
MoJIyrojine
60-63 |Jlorapudmudeckue ypaBHEHUS 4
64-66 |Jlorapudmudeckue HepaBeHCTBA 3
67-69 | lnddepennmnpoBanme nmokazaTeabHON U 3
sorapuMudeckoit GyHKIui
70-71 | KonTpoabHasi padora Ne5 o teme 2
«Jlorapudm. YpaBHeHnus u
HepaBeHCTBAa»
I'nasa IV. IlepBooOpa3nas u 9
HHTerpas
72-73 |IlepBooOpa3Has U HeONpeAeICHHbIN 3
UHTErpaj
74-79 | OnpeneneHHbII HHTErpa 5
80 |KonTpoasnas padora Ne6 mo teme 1
«[lepBooOpa3Hasi 1 HHTErpaJj»
I'maBa V. DnemeHTs! TEOpUH 9
BEPOSATHOCTEN U MAaTEMaTUYECKOMN
CTaTUCTUKH
81-82 | BeposiTHOCTB M reoMeTpust 2




83-85 | HezaBucumbie MOBTOPEHUS UCTIBITAHUH C 3
JBYMSI UCXOJIaMH
86-87 | Cratuctuyeckue MeTo 161 00paboTKH 2
uHpOpMaIUU
88-89 | ['ayccoBa kpuBasi. 3aK0H OOJIBIITNX YHCET 2
I'naBa VI. YpaBHeHus1 4 HepaBeHcTBa. | 32
CucreMbl ypaBHeHHIT 1 HEPaBEeHCTB
90-93 | PaBHOCHIIBHOCTh YpaBHEHHIA 4
94-96 | O6mue MeToIbl pelieHHs YpaBHEHUI 3
97-99 | PaBHOCWJIBHOCTH HEPAaBEHCTB 3
100- | YpaBHEHUS U HEPABEHCTBA C MOIYJISIMHU 3
102
103- | KonTpoabhasi pabora Ne7 mo teme 2
104 |«YpaBHeHHSI H HEPABEHCTBA C OHOI
nepeMeHHOoH»
105- |UpparnmoHanbHbIe YypaBHEHHS U 3
107 |HepaBeHCTBa
108- | Joka3aTenbCTBO HEPABEHCTB 2
109
110- | YpaBHEHHS ¥ HEPABEHCTBA C ABYMS 3
112 |mepeMeHHBIMU
113- |Cuctembl ypaBHEHUH 4
116
117- |KouTpoJnHasi pa6oTa Ne8 mo Teme 2
118 |«YpaBHenusi. CucremMbl ypaBHeHHH 1
HEPABEHCTB»
119- |3agauu c mapamerpamu 3
121
O0o01marnee noBTOpeHne 15
122 |Pemenne 3amau mo teme «MHOrO4JIEHBDY 1
123- |Pemrenne 3amau no teme «CTENEHN U 2
124 |xopHu. CrenieHHble (HYHKLIUU
125- | Pemienue 3a1a4 1o TeMe 2
126 |«IlepBooOpasHas U UHTETPAI
127- |Pemrenne 3amad no treme «IJIE€MEHTHI 2
128 |teopuu BepoATHOCTEH U

MaTeMaTUYECKOM CTaTUCTUKI))




129- |Pemienue 3a1a4 1o TeMe «YpaBHEHUS U 3

131 |uepaBenctBa. CucTeMbl ypaBHEHUH U
HEPaBEHCTBY

132- |Pemenue 3ama4 no teme «MccnenoBanue 2

133 | pynxumii»

134- |Pemenue 3amau o matepuasiam KlIMos 3

136 (EID

Bcero:

136




IosicHUTeIbHAS 3aMUCKA
Pabouass mporpamma mno npenmetry l'eomerpus, mis ywamuxcs 10-11-x kiaccoB cocraBieHa B
COOTBETCTBUU C TPEOOBAHUSAMMU:
OenepanbHoro 3akoHa ot 29 gekabps 2012 1. Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoii
Oenepauun» (B pen. Oeaepanbubix 3akoHOB oT 17.02.2021 Ne 10-®3, ot 24.03.2021 Ne 51-@3, ot
05.04.2021 Ne 85-®3, ot 20.04.2021 Ne 95-@3, ot 30.04.2021 Ne 114-®3, ot 11.06.2021 Ne 170-D3,
o1 02.07.2021 Ne 310-@3, ot 02.07.2021 Ne 351-D3);

- @denepanbHOTO  TOCYAAPCTBEHHOTO  00pa30oBaTEIbHOrO  CTaHIApTa CPEJHEro  OOIIero
o0Opa3oBaHUs, YTBEPKICHHOTO NpUKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PD ot 17 mas 2012 r.
Ne 413 (B pen. npukazoB Munobpuayku Poccuu ot 29 nekaOps 2014 r. Ne 1645, 31 nexabps 2015 r.
Ne 1578, 29 utons 2017 r. Ne 613);

- OcHOBHOHM 00pa3oBaTeIBHON MPOrpaMMBbl CPEIHETO 00IIero oOpa3oBaHUsl B COOTBETCTBUU C
OI'OC COO MBOY «CTII»

[Ipukaza MunucrepctBa npocsemienus Poccuiickoit ®@enepanuu ot 28.12.2018r.
Ne 345 «O denepanbHOM nepeuHe yueOHUKOB, PEKOMEHI0BAHHBIX K UCIIOJIB30BAHUIO MIPU pealu3aIiui
MMEIOIUX TOCYIAPCTBCHHYIO aKKPEIUTAII0 00pa30oBaTeIIbHBIX TPOrpaMM HavyaIbLHOTO OOIIETo,
OCHOBHOTO OOIIETO, CPETHETO 00IIeTr0 00pa3oBaHUsI;
(c m3menenusimu oT 08.05.2019 Ne223);
- IlpumepHo#i OCHOBHOW 0O0Opa3oBaTeIbLHON MPOTrpaMMON OCHOBHOTO o0miero ooOpazoBaHus (B
penakiuu npoTtokosia Ne 1/20 ot 04.02.2020 r. dhenepanbHOTO y4eOHO-METOAUYECKOTO 00bEINHECHUS
1o o01ieMy 00pa3oBaHUIO).
- @epepanpubiii 3ak0H oT 29 gexadbps 2010 r. No 436-d3 «O 3amwure nererd oT uHpOpmaIluw,
MPUYUHSIONICH BpPeI X 370POBBIO U pa3BUTHIO» (B pen. PeaepanbHbix 3akoHOB OT 01.05.2019 Ne 93 -
@3, o1 01.07.2021 Ne264-D3)
- Pacnopstxenue [IpaButensctBa Poccuiickoit @eneparuu ot 29 mas 2015 r. Ne 996-p «Crparerus
pa3Butus BocnuTanusa B Poccuiickoit @enepanun Ha nepuoa 10 2025 roga»
- IlopsinkoM opraHuzandd M OCYILECTBICHHS 00pa3oBaTeIbHON JEATEIbHOCTH 10 OCHOBHBIM
oOmieo0pa3oBaTebHbIM  IIpOrpaMMaM-00pa3oBaTeIbHbIM — IpOrpaMMaM  HAyaJlbHOTO  OOIIEro,
OCHOBHOTO 00IIIero U cpeaHero oomero oopazoBanusi» Ne 115 ot 22 mapra 2021 r.

[Tonoxenust 0 pabouux MporpaMMax.

PabGoyas mporpamma paspaborana ¢ yuérom: COopHHKa paboumx mporpamm. 10— 11 kmacch :
yueb. mocobue s yuuTenei obieodpa3oBar. opranu3anuii : 6a3oBeiil U yriayon. yposuu / [cocT. T.
A. Bypmuctposa]. — M. : IIpocsemenune, 2018. — 143 c.

— ISBN 978-5- (09-053869-5. IIporpamMmma oOpueHTUTpoBaHa Ha Y4eOHUK
«'eomerpusi» (ABtopsl JI. C. Atanacsu, B. ®. byryzos) / JI. C. Aranacsn- 18-¢ uzn. M. :
[Ipocsemienue, 2020. COopHUK MpUMEpPHBIX padounx mporpamMm. 10—11 kmaccsl : yued. mocodue s
oOmieoOpaszoBar. opranuzanuii : 6a30BbIi U yriay6:a. yposuu / [coct. T. A. Bypmucrposal]. — 4-e u3z.
—M. : IIpocsemenue, 2020. — 159 ¢. — ISBN 978-5-09-072802-7.
Pabouyas mporpamma cocraBieHa ¢ ydeToM padodeit mporpamMmel Bociutanust MbOY «CTII».
CoBpeMeHHbII HAIIMOHAIBLHBIN BOCTIMTATEILHBINH WA€aJl KaK BbICIIAs 11eJh 00pa3oBaHUs —
BBICOKOHPABCTBEHHBIN, TBOPYECKHM, KOMIETEHTHBIN TrpaxAaHUH Poccuu, MpUHUMAIOMHKA Cyas0y
OTteuecTBa Kak CBOIO JMYHYIO, OCO3HAIOIIMKA OTBETCTBEHHOCTh 3a HacTosimee U Oymayiiee cBoei
CTpaHbl, YKOPEHEHHBI B JyXOBHBIX M KyJAbTYpPHBIX TPAIHUIHMIX MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickoit denepanumu.
B 0000meHHOM BHJE COBpEMEHHBIH HAIMOHANBHBIA BOCHUTATENBHBIN Haeanl U 0a30BbIe
HAI[MOHANIFHBIE IEHHOCTH POCCHICKOTO OOIEecTBa OTpakeHbl B (pemepaiabHBIX TOCYAapCTBEHHBIX
oOpa3oBaTeNnbHBIX cTaHgapTax obmiero obOpazoBanus (PI'OC OO), B uactHoctu B [lopTperax



BBIMYCKHHMKA, aJalTUPOBAHHBIX K BO3PACTHBIM OCOOCHHOCTSIM OOYYalOIIMXCS, TEM CaMbIM
o0ecreynBaroIUX HEMPEPHIBHOCTh W IPEEMCTBEHHOCTh O0pa3oBaTEIbHBIX MPOTPAMM YPOBHEH
o0m1ero o0pa3oBaHus.

ITopTper BBIIYCKHHKA KaK OCHOBHOM OXHUAAEMBIM pe3ylbTaT COOTBETCTBYIOIIETO YPOBHS
oOmiero o6pa3oBaHusl OTPAKAET OPUEHTUPHI WHTEIUIEKTYaJIbHOTO, JMYHOCTHOTO, SMOIMOHAIHHOTO U
COLIMAJIBHOTO Pa3BUTHA OOYYAIOUIUXCA U CIY)KUT UHCTPYMEHTOM, ONPEACISIOUIUM BEKTOP Pa3BUTHS
oOpazoBarenpHol  opranm3amuu  (OO), KOHIEHTPHUPYIOUIMM  JIESTEIBHOCTh  IEeNaroTH4ecKux
pabOTHUKOB M OOydJaromIMXCs, OOBEAMHSSA WX B CTPEMJICHMH K OOmEeH Ienmm — pa3sBUTHIO
TM0003HATENFHBIX, 3HAIOIIUX M OTBETCTBEHHBIX MOJIOJBIX JIIOJIEH, CIIOCOOHBIX CO3/aBaTh JyUIIyIO U
0osee MupHYIO aTMOChepy Ha 3eMIIe Ha OCHOBE MEKKYJIBTYPHOTO IOHUMAHUS U YBAXKEHUSI.

[TopTpeT BBINYCKHHMKA MPEACTABIEH B BUJAE CUCTEMBI PA3ZGEPHYMBIX (KOHKPEMU3UPOEAHHBIX)
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHS 00pa30BaTEIbHOM MpOTpamMMbl M SIBJISETCS KBHHTICCEHIIMEH
MMOHUMAaHMsI MUCCUH, NPEeJHa3HaueHUsl 00pa30BaTeIbHON OPraHU3alMy U «IIKOJBHOM KYJIbTYpPbh) Kak
COBOKYIHOCTH HOPM, I€HHOCTEH, TpaaulMid, OObl4aeB, MpaBUJI, PErYIUPYIOMIHUX IESITEIbHOCTh U
B3aMMOOTHOUIEHHS YIEHOB IIKOJBHOTO KOJIIEKTHBA.

JInuHOCTHBIE Pe3ybTaThl (POPMHUPYIOTCA B UHTETpallMM YPOUHOU U BHEYPOUHOM JESITENIBHOCTH
cpeacTBaMu Bcex pabouux mnporpamm. llpu paspaboTke paGoumx mporpamMMm y4eOHBIX IMPEIMETOB
BHUMAHHE aKIEHTHUPYETCS Ha JIMYHOCTHBIX IUIAHUPYEMBIX pe3yibTaTax, KOTOpbI€ JOCTUTAIOTCS
MIPEUMYIIECTBEHHO CPEJICTBAMHU JIaHHOTO ydyeOHOTO mpeameTa. B tabnuiie oTpakeHO COOTHECEHHE
[TopTpera BBITyCKHMKAa W JIMYHOCTHBIX PE3YJIbTAaTOB, NPEUMYIIECTBEHHOE IOCTHKEHHE KOTOPBIX
BO3MOJKHO CpeICTBaMu paboyveil mporpaMMbl y4eOHOTO TIpeIMeTa.

JIMMHOCTHBIE PE3YJBbTATBI, OTPA’KEHHBIE B PABOUYUX ITPOT'PAMMAX

YUYEBHBIX IIPEIMETOB
IIpenmernas ob6aactb «MaTtematuka u Undpopmarukay
IMopTtper Yuyeonvie npeomemor: Mamemamuka, Hugpopmamuxa, Anzeopa,
BbINIYCKHUKA T'eomempus
Bce 1. CdopMupoBaHHOCTH MPEACTABICHUNW O MaTeMaTHKe Kak 00

XapaKTEPUCTUKHU | YHUBEPCAIBHOM  A3BIKE, O  METOJE IO3HaHWS  JCHCTBUTEIBHOCTH,
IIO3BOJISIIOIIEM OIIMCHIBATh U U3y4aTh PEaJIbHbIE IIPOLECCHI U SIBJIICHHUS.

Oco3Hanue UHTErpupyomei pojau HHPOPMATUKU, HHPOPMALIMOHHBIX
U KOMMYHMKALIMOHHBIX TEXHOJOTHMM B CHCTEME Y4YeOHBIX JAUCLUILIUH.
[lonumanue poau MHPOPMALMOHHBIX MPOLIECCOB B PAa3BUTUHM JIMYHOCTH,
rocynapcrsa, oOIIECTBA, B MPHUPOJHBIX, COLMAIbHBIX M TEXHUYECKUX
CUCTEMaX.

CriocoOHOCTh M ONBIT NMPUMEHEHUS W3YYEHHBIX NOHATUH, METOJOB
peleHus] pa3InYHbIX 3a/a4 IPAaKTUYECKOI'0 XapakTepa B pa3HOoOpa3zHOU
y4yeOHOIl M BHEY4eOHOH MAeATeNIbHOCTH, B TOM 4YMCJE pEIleHUs 3ajad u3
CMEKHBIX TUCLUIUINH.

2. I'oToBHOCTH M €HOCOOHOCTh OOYYAIOIIUMXCS K CaMOpPa3BUTUIO U
caM0o00pa30BaHUI0 HAa OCHOBE MOTHMBALMU K OOYYEHHIO M IO3HAHHUIO;
CTpeMJIEHUE y3HaBaTh HOBOE, MPUOOpeTaTh TIIyOOKHE CUCTEMHBbIE 3HaHUS,
HaBBIKH, HEOOXOIUMBIE ISl IPOBEJCHUS MCCIIeIOBaHUN M UCIIOJIb30BaTh UX
JUI U3y4eHUs TOHATHUH, uiel u npobieM, UMEIOIHUX MECTHOE U INIo0alIbHOE
3HAUEHHUE.

3. Crpemienue K BIYMUHMBOMY aHanu3y (pediexcuu) cBoel
00pa3oBaTeNIbHON JIEATETBHOCTH, CIIOCOOHOCTh MOHSATh M OLICHUTH CBOHU
CHJIbHBIE U ca0ble CTOPOHBI JJIs1 CBOETO JaJbHEHIIEero pa3BUTHSL.

4. T'OTOBHOCTB U CIIOCOOHOCTH K OCO3HAaHHOMY BBIOOPY M MOCTPOCHHUIO
JambHEeHIe TpaeKTOpUU CBOEro 0Opa3oBaHusl.

5. ChopMUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO.




6. CdhopmupoBanHOCTH I[EJIOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO  Da3BUTHA  HAyKd H
OOIIECTBEHHON MPAaKTHKH, YYUTHIBAIOIIETO IPHPOTHOE, COIHMAIBHOE,
KYJIBTYpHOE, S3BIKOBOE, JIyXOBHOE MHOIrooOpashe COBPEMEHHOTO MHUpA.
Pa3BuToe MEXIUCIUIUIMHAPHOE U JUCUUIUIMHAPHOE MBIIICHHE, TOTOBHOCTD
WCIOJb30BaTh HJEH M OIBIT, UMEIOIIME KaK II00aibHOE, TaK U JOKAIBbHOE
3HaYCHUE.

7. Pa3BuTHe alrOPpUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOTO  JUIs
npoheccCHOHaTBFHON IESTETFHOCTH B COBPEMEHHOM oOmiecTBe. KpuTHIHOCTD
MBIIIUICHUS, yMeHHue pacro3HaBaTh JOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh THIOTE3y OT (aKTa; KPEeaTUBHOCTh MBIIIICHUS,
WHUINATHBA, HAXOMYMBOCTh, AKTUBHOCTH IPH PEUICHUH Pa3HOOOPA3HBIX
3ama4y. CrnocoOHOCTh K SMOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHUM, CY>KICHUH.

8.Ctpemienue K 3(p(PEeKTUBHOMY COTPYIHUYECTBY C JAPYrUMH,
HCIIOJB3Ys pa3HOOOpa3HbIE CITIOCOOBI CBSI3H.

9. TOoTOBHOCTh U CIIOCOOHOCTH JICHCTBOBATH CMENIO, OOJyMaHHO W
peInTeNHHO, UCCIIEIOBAaTh HOBBIE POJIM, HJCH M CTPATETUH, 3allHIIATh CBOU
yOexIeHus, pemaTh HOBBIE MPOOJIEMBI U TPUMEHSTH HOBBIE CTpATETHH
CaMOCTOSITEIIEHO U paboTasi B KOJUICKTHBE.

10. OTBeTCTBEHHOE OTHOIIIEHHE K HH(OPMAIIHH C YIETOM TPABOBBIX U
ATHYECKHX AaCMEeKTOB €€ pAacHpOCTPaHEHWsS;  pa3BUTHE YyBCTBA JIMYHOM
OTBETCTBEHHOCTH 3a Ka4e€CTBO OKpY Karouleil HHPOPMAIMOHHOM Cpebl.

HN3y4denue reomerpun B 10-11 kiiacce HanpaBJIeHO HA IOCTHKEHHE CJIEXYIONIUX 1eJIeii:

— (QopmHupoBaHHE MPEICTaBICHUM O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAayKH, CpEICTBE
MOJENUPOBAHUS SBJICHUI M TNPOLIECCOB; OBJIAJICHUE S3BIKOM MAaTEMaTHKH B YCTHOM M NMUCHhMEHHOU
dbopMe, MareMaTHYECKHMMH 3HAHUSAMU M YMEHUSIMH, HEOOXOAMMBIMHU [UIS H3YyYEHHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX TUCIHUIUINH, MPOJOJDKEHUSI 00pa30BaHUS; Pa3BUTUE JIOTUYECKOTO MBIIUICHHUS,
QITOPUTMUYECKONW KYJIBTYphI, MPOCTPAHCTBEHHOTO BOOOpa)XKEHUSI , TBOPYECKHUX CIOCOOHOCTEH,
HEOOXOIUMBIX JUISI CaMOCTOSITEJIbHOM JEsTeIbHOCTH B OO0JIACTM MaTeMaTHKU U €€ IPUIIOKEHUIl;
BOCITUTaHHE CPEACTBAMHM MAaTEMAaTUKU KYJIbTYphl JIMYHOCTU Yepe3 3HAKOMCTBO C MCTOpHUEH pa3BUTUA
MaTeMaTHKH, SBOJIIOIIMEH MaTeMaTUYeCKUX UAeH; MOHUMAaHUK 3HAYMMOCTH MaTeMaTUKHU JUIsl HAyYHO-
TEXHUYECKOTO Iporpecca.

JlocTirKeHHe MOCTaBICHHBIX LieJIel IpeaycMaTpuBaeT PelIeHHE CIEAYIOINX OCHOBHBIX 3a/1a4:
MIO3HAKOMUTH y4alllUXcs C COJAEpKaHUEM Kypca CTEpeOMETPHH, C aKCHOMaMH JaHHOTO Kypca,
JI0Ka3aTh NEPBbIE CIEICTBUS U3 aKCHOM;

BbIpa0aThIBaTh HAaBBIK yYalIUXCA HAuMHATh pELICHHE CTEPEOMETPUYECKOM  3amauu
(1oKa3aTenbCTBO TEOPEMBI) C HM300pakeHUs (PUryp, 0 KOTOPBIX HMJET peub B 3TOM 3ajgaue
(Teopeme), COIPOBOXKAAsL IPU ITOM APTYMEHTUPOBAHHBIMU OOBSICHEHUSIMU;

BBECTHU IOHATHUS BBIIYKIONH M CBSI3HOM reoMeTpUdecKod (QUrypbl; BHYTpEHHEH M I'paHMYHON
TOYEK F€OMETPUUECKO (PUTyphl, €e BHYTPEHHOCTH U TPaHULbI; TEOMETPUUECKOro Tejda U €ro
MIOBEPXHOCTH; MHOTOI'PAaHHUKA U €r0 JIEMEHTOB;

(dbopMUpOBaTh YMEHHE YUaIlUXCA CTPOUTH: M300paKEHHsI MPSAMOW M HAKIOHHOW TNPHU3MBI,
NPaBUIBHONM MHpaMHJIbl; H300paKEHUs MNPAMBIX U IUIOCKOCTEH, MapajulelbHbIX U
NEePIEHANKYISPHBIX pedpaM U I'paHsM JaHHOTO MHOTOIpaHHMKA; CEYEHHUsS MHOTOI'PaHHUKOB;
Ha HU300paKEHHSIX MHOTOIPAaHHHUKOB BBIJETATh €0 HEBUIUMBIC BJIEMEHTHI IITPUXOBBIMU
JUHUSAMU; OTPEAEISATh U BBIYUCIATH YIJIBI MEXIY €ro peOpaMu U rpaHsMH, JTUHEHHbIE YIiIbl
JBYTPAHHBIX YIJIOB MEXKY €0 CTOPOHAMH.

CornacHo y4eOHOMY IJIaHy 0OIIe00pa30BaTEIbHOTO YUPEXKICHUS HAa U3yY€HUE T€OMETPHUH B
10 xmacce otBoauTcs 105 yacoB B roj u3 pacueTa 3 yaca B Hezemo (35 yueOHbIX Hesenn).



Pe3yabTaThbl 0CBOEHUS TPOrPaMMBbI
Pe3ynbrartel ocBoeHus mporpamMmbl onMcaHbl B I. 1.2. IlnaHupyemble pe3yiabTaThl OCBOCHHS
y4YalMMHUCST OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO cpeAHero oopazosanus — s 10-11
kiacca. [leneBoro pasznena u B 1. 2.1., 2.2. CoaepkaTesIbHOTO pa3jea.
Pe3yabTaThl 0CBOEHUS TPOrPaMMBbI
B pe3ynbpraTe 0cBOEHUS IpOrpaMMbl yJalluecs JOJAKHBI:
3Hamy:

- 3HAUEHHE MATEMaTHUYECKON HayKd JUIsl pElIeHUs 3a/ad, BOSHHUKAIOIIMX B TEOPUU U MPAKTHUKE;
LIIMPOTY U B TO € BpeMs OIPaHUYEHHOCTb IPUMEHEHHUS MaTeMaTU4YEeCKHX METOJ0B K aHaIu3y u
MCCIIEIOBAHUIO TIPOLIECCOB U SIBJICHUI B IPUPOJE U OOIIECTBE;

- 3HAYEHHE MNPAKTUKU U BOIPOCOB, BOZHUKAIOLIMX B CaMOW MareMaruke A (GopMHpoOBaHUS U
pa3BUTHUS MAaTEMATUYECKOM HAyKW; UCTOPHUIO PA3BUTHS MOHATHS YUCIA, CO3/IaHUS MATEMaTUYECKOIO
aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;

- YHUBEpPCAJIbHBIA XapaKkTep 3aKOHOB JIOTHKH MaTeMaTHUECKUX PAaCCyKIACHUH, NX TPUMEHUMOCTb BO
BCEX 00JIaCTAX YEIIOBEUECKOU 1eATENbHOCTH;

Braoemy:

-pacrio3HaBaHMEM  Ha 4YepTeXax U MOJeNSIX HPOCTPAHCTBEHHBIX  (OPM; COOTHOILIEHUEM
TPEXMEPHBIX 0OBEKTOB C UX ONMUCAHUSIMHU, U300paKEHUSIMHU;

-OMMCAaHUEM  B3aMMHOIO pACIOJIOKEHHUS TOYEK, MPSAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE C
MTOMOIIBIO0 aKCHOM CTEPEOMETPHH, apT'yMEHTHUPOBATh CBOU CYXKJIEHUSI 00 TOM PacIoIOKEHHH;

-aHaJIM30M B IIPOCTEHUIINX CIy4asiX B3aMMHOIO PACIOJIOKEHUSI 0ObEKTOB B IPOCTPAHCTBE;

- U300paK€HNEM OCHOBHBIX MHOTOI'PAaHHUKOB M KPYIJIBIX T€J; BBHIMIOJHATH YEPTEXKHU IO YCIOBUIM
3azay;

- ONMCAaHUEM B3aHMMHOIO PACTIOJIOKEHUS MPSAMBIX, MJIOCKOCTEN

- IOCTPOEHUEM MPOCTEUIINX CeUeHUM Ky0a, MpU3Mbl, MTUPAMUIbL;

- HaxOXJEHHMEeM Ha MOJeNsAX MapajUleNienuiea MapajUlelibHble, CKpeIlIMBarolmecs U
NepeceKaroIrecs mpsiMble, ONPEAEATh B3aUMHOE PACIOIOKEHHUE MPSIMON U TIOCKOCTH;

-peleHreM IUIaHUMETPUYECKUX M TMPOCTEHIINX CTEPeOMETPUYECKUX 3aJad Ha HaXO0XKJIEHUE
FeOMETPUYECKUX BEIUYMH (JIJIMH, YIJIOB, IJIoH[aaeld, 0O0bEeMOB); HCIOJIb30BATh MPU PELICHUU
CTepEOMETPUYECKUX 3314 MJIAHUMETPUYECKUE (PaKThl U METOIBL;

- I0Ka3aTeJIbHBIMU PACCYKJICHUSIMH B XOJI€ PEIICHUS 3a/1a4; UCII0Ib30BaTh MPUOOPETEHHbIE 3HAHUS
U YMEHUS B MPAKTHUYECKOW JIEATEIBHOCTH W TOBCEJHEBHOW JKHU3HM I HCCIEIO0BaHUS
(MoJenupoBaHMs) HECIOKHBIX MPAKTUYECKUX CHUTYallMil Ha OCHOBE HM3Y4YEHHBIX ()OPMYI U CBOIICTB
uryp;

- BBIYUCIICHUAMU OOBEMOB M IUIOHIa/Ie MOBEPXHOCTEH MHPOCTPAHCTBEHHBIX TeNl HpPU PELICHUU
MPAKTUYECKUX 3aa4, UCTIOJIb3YsI PU HEOOXOAUMOCTH CIIPABOYHUKH U BEIYUCIUTEIbHBIE YCTPOUCTBA.
Ymemps: ipeiMeTHbIE YMEHUSI IPEACTABIICHBI B TAOIHUIIE

o [lepeuens TpeOOBaHUII K YPOBHIO MOJATOTOBKU

No [IpenmeTHble yMeHus YpoBeHb cTanmapra Kon

/o TpeOOBaHUs
cpemHero (TMOJHOTO) (KY)?
o0pazoBaHus

Mlepeuenr xonTponupyembix ymenuit (KY) ompenensercs mejaroramMd Mo HpeaMeTaM: PYCCKUM S3bIK, JMTEparypa,
anrebpa, reoMmerpusi, MHQOPMATHKA, WHOCTPAHHBIE SI3BIKH, UCTOPHS, OOMIECTBO3HAHME (BKIIOYAs YKOHOMHUKY U TIPaBoO),
reorpadus, Ouonorus, xumus, ¢pusnka - Ha ocHoBe KomndukaTtopoB 31eMEHTOB comep kaHus W TpeOOBaHHWN K YPOBHIO
MOATOTOBKM O0YYAIOIIMXCS, OCBOMBIIMX OCHOBHBIE OOIIEOOpa3oBaTENbHBIE MPOrPaMMBl COOTBETCTBYIOIIETO YPOBHS
obpa3zoBaHust W mpeaMmera, omyonmkoBaHHbIX Ha caiite OUIIN (http://www.fipi.ru); mo mpeameram: M30, Mmys3bika,
texHonorus, ®PK, OBX - camocrostensHO memaroraMu Ha ocHoBe OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBI
COOTBETCTBYIOIIETO YPOBHS 00pa3oBaHus, C YIETOM PEKOMEHAAIMH MPUMEPHBIX MPOrpaMM U IPOrpaMM K HCTIONb3yEeMBbIM
yueOHO-MeTonIeckuM KoMIutekTaMm (rpada "KY" 3amonasercs B popmate na/Her).

2y ka3bIBAIOTCS YMEHHS, KOTOPBIE TOIEXKAT UTOTOBOMY KOHTPOJIIO B KOHIIE Y4€OHOr0 roa (KOJ Wil J1a/HET)



YMeTh BbINOJHATD JeHCTBHSA ¢ reOMeTPHYeCKUMH (PUTrypamu, 4
KOOPIAMHATAMM M BEKTOPAMH
1 Pemrats npocreuime crepeoMeTpuIecKue bazoBbiit 4.2.
3aJaud Ha HAX0XKJICHHE T€OMETPHUECKUX
BEJIMYUH (JUIMH, YIJIOB, IUIOMIA/IeH, 00bEMOB);
WCTIOJIb30BATh TPU PEIICHUH
CTEPEOMETPUYECKHX 3a/1a4 TUTAHUMETPUIECKIE
(aKThl ¥ METOIBI
2 OmnpenensiTb KOOPAUHATHI TOYKH; TPOBOINUTH bazoBbiii 4.3
oTIepanyy HaJl BEKTOPAMH, BEIYUCIIATD JUTUHY U
KOOPAMHATHI BEKTOPA, YrOJ MEXKAY BEKTOPAMHU
YMeTh CTPOUTH U HCCJIEI0BATH MPOCTeiilme MaTeMaTHyecKue MojieJim | 5
3 MopennpoBaTh peabHbIE CUTYallMH Ha SI3bIKE [TpodunbHeIit 52
Te€OMETPHUH, UCCIIEA0BATH MOCTPOSHHBIE MOICITH
C MCIOJIb30BaHUEM T€OMETPHUECKUX TIOHATHH 1
TEeOopeM, amnmnapara anreOpsl; pemaTh
MPAaKTUIECKHE 3aaul, CBSI3aHHBIE C
HAXO0KJICHHEM T€OMETPHUYECKHIX BEINIHH
4 | [IpoBoauTH TOKa3aTeNbHbBIE PACCYXKACHUS MTPU pOQUIBHBIH 53
pelIeHNH 33124, OIEHUBATh JIOTHIECKYIO
MIPAaBHIBLHOCTH PACCYKACHUH, CBSI3aHHYIO C
HAXO0KJICHHEM T€OMETPHUYECKHIX BEIMIHH
Coneprxanne nporpaMmsl 10 kimacca
Ne Tema paznena Conepxanue Kon
/T KOHTPOJIMPYEMOT
0 colepxKaHus
(KC)
1 Ipsimbie u [Tepecekaromnuecs, mapajieabHbIC U 521
njiocKkocmu 8 CKpEILMBAIOIINECS MPSIMbIE; EPIIEHIUKYISIPHOCTD
npocmpancmee IPSIMBIX
[TapamiensHOCTh TPSAMO U IUNIOCKOCTH, MpU3HaKu | 5.2.2
Y CBOMCTBA
[TapaniensHOCTB TIOCKOCTEH, TPU3HAKH U 5.2.3
CBOMCTBA
[lepneHIMKyIAPHOCTH MPSAMOI U MIOCKOCTH, 524
MPU3HAKU U CBOMCTBA; EPIICHIUKYISP U
HAKJIOHHAS, TeOpeMa O TPEX MeprneHANKYIsIpax
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH, MPU3HAKH U 525
CBOMCTBA
[TapamtensHoe mpoekTupoBanue. M3o0paxenue 5.2.6
MPOCTPAHCTBEHHBIX QUTYD
2 Mnocoepannuxu | Ilpusma, e€ ocHOBaHus1, OOKOBbIE pEOpa, BHICOTA, 531
OO0KOBas MOBEPXHOCTD; MpsIMasi MPU3Ma;
paBWJIbHAS MTPU3Ma
[Mapannenenunen; Kky0; ciMMeTpuu B KyOe, B 5.3.2
napasuieNenumnesie
[Mupamuna, e€ ocHoBaHue, 60KOBBIE pédpa, BrIcOTa, | 5.3.3
OO0KOBas MOBEPXHOCTh; TPEYTrOJIbHAs MUPAMUJIA;
MIpaBWJIbHAS TUPaMU/IA
Ceuenus Ky0a, IPU3MBbI, MTUPAMUIbI 5.34




IIpencrasnenue o MpaBUIBHBIX MHOIOTPaHHUKAX 5.3.5.
(Terpadzp, KyO, OKTadAp, AOJCKAIP U UKOCAIP)
3 Bexmopul BekTop, MOyb BEKTOpaA, paBEHCTBO BEKTOPOB; 5.6.3
CJIOKEHHE BEKTOPOB U YMHOKEHHE BEKTOpA Ha
YHCJIO
4 KommmHeapHble BEKTOpHBI. Pa3znoxenue BekTopa 5.6.4
110 JIByM HEKOJUIMHEAPHBIM BEKTOPAM
Kommnnanapusie BekTopbl. Paznoxenue no tpém 5.6.5
HEKOMIIJIAHAPHBIM BEKTOPaM
Conepxxanue nporpammsl 11 kiaacca
Ne Kon
n/n Tema paznena Coaep:xkanue KOHTPOJIMPYeMOro
cogep:xanus (KC)
1 [ToBTOpenue kypca | IlapannenbHOCTh NPSIMBIX U TUIOCKOCTEN
10 xiacca [TepnieH TUKYISIPHOCTD MPSMBIX U TIOCKOCTEH 5.2;53
MHororpanHuku. BeKTOpbI B IPOCTPaHCTBE
2. Mertoxa koopauHat | KoopanHaThl TOUKH U KOOPIMHATHI BEKTOPA. 5.6
B IIPOCTPAHCTBE. CkansipHO€ NMPOU3BEAECHNE BEKTOPOB.
JBroxeHust JBrxeHust
3. Hunmuuap, KoHYC, Humuaap. Konyc. Chepa 5.4
miap
4, O0BEMEBI TeN O06BeM PSIMOYTOJILHOTO MapajuieNenuIea. 5.5.6;5.5.7
O6beMbl NpSIMOI PU3MBI U IUJIMHAPA.
OOBeMbI HAKIIOHHOW MTPU3MBI, TUPAMHIBI 1
koHyca. OO0beM 1mapa u mionaab cQepsol.
6. 3aKIIFOYUTEIBHOE [Tnanumerpus. [IpsMbie ¥ IIOCKOCTH B 5.1;5.2;5.3;5.5: 5.6
MOBTOPEHHE MPHU npoctpancTse. MHororpanHuku. Tena u
MOATOTOBKE K MOBEPXHOCTHU BpaieHus. M3mepenus
HUTOrOBOM reoMeTpuueckux BeanuuH. KoopauHarel u
aTTecTaluu no BEKTOPBI
TreOMETPUH

B conepxaHue mpuMepHOW NporpaMMbl M MPOrpaMMbl K 3aBepii¢éHHOW JmHuH ydeOHukoB JI.C.
ATtanacsiHa o reomeTpuu Ui 10 K1accoB BHECEHBI JOTIOJIHEHHUS, YTO MMO3BOJIMIIO BBIACIUTH yueOHOE
BpeMs Ha pean3alfio YriyOoJeHHOTO U3YYeHUs OTAEIbHBIX TEM.

YueOHblii pa3aen Jnmakruyeckas equHuna O06béM [IprurHa KOPPEKTUPOBKU
yueOHOTO
BPEMEHHU

Pewrenne 3a/1a4 Ha Peanuzanus YIIIYyOJIEHHOTO
AKCHOMEL PUMEHEHHE aKCHOM U3y4YEHUSI TEeMbl «AKCUOMBI

CTEpEOMETPUHU U UX CIEACTBUI | 3 CTEPEOMETPUL
CTEpPEOMETPUHU N

[Toctpoenue CEYECHU I c

OIIOPON Ha AKCHOMBI.

3anaun Ha MIOCTPOEHHUE Peanm3zanus TyOJIeHHOTO
[TapannensHOCTH . p yrLy

CEYEHUM W3y4YEHHUS TEMBI
MPSIMBIX U 2

. «lTapamenbHOCTh MOPSIMBIX U
IIOCKOCTEN .
IJIOCKOCTEN

OO0t neprneHIuKyasp 1B Peanuzanus TyOIEHHOTO
[TepieHAMKYISAPHOCT P YD ABYX yrLy
b TIPAMBIX H CKPEILIMBAIOIINXCS TPAMBIX 3 W3yUYEHHUS TEMBI

N Teopema o momaau «lIepneHIuKyISIPHOCTH

IIJIOCKOCTEMN p Ha PTICHAIIYIAPHOCT

OPTOTOHAJILHOW NMPOEKIUU MPSMBIX U IIOCKOCTEN»




MHOT'OYTOJIbHHKA
TpexrpanHslid yrosi.
HepaBeHcTBO TpexrpaHHOTO
yria

Teopema cHHYCOB U
KOCHHYCOB TPEXI'PAHHOIO YIJIa

MHororpaHHuku

DiisiepoBa XapaKTepUCTUKA
MHOTOTI'PaHHHUKA

Teopema [lekapra — Diinepa
[IepneHuKysipHOE ceueHue
IPU3MBI

[TocTpoeHne MIOCKUX CEUeHU I
MIPU3MBI PA3TUIHBIMHI
METOaMHU

CpoiicTBa napauieabHbIX
CEUYEHUI MUpaMHUJIbl

yII1yOJIEHHOTO
TEMBI

Peanuzanus
U3y4YEeHUs
«MHOrOrpaHHUKN

BexTops! B
IIPOCTPAHCTBE

BekropHblii 6azuc B
MPOCTPAHCTBE

Peanuzanus yrayOJIeHHOTO
HU3YUCHUA TCEMBI «B CKTOPbBI B
IPOCTPAHCTBE

[ToBTOpEHME

AKCHOMBI ~ CTEpEOMETPUH U
HEKOTOpbIE CIEICTBUS U3 HUX
[TapamienpHOCTE TNpSMBIX |
IIJIOCKOCTEMN
[lepnieHTUKyYIAPHOCTD MPSAMBIX
U IJIOCKOCTEN
MHororpaHHUKu

BekTtopsl B mpocTpaHCcTBE

12

UTOIro

35

B conepxanume paboueit mporpammbl st 11B kmacca u

aBTopckoi mnporpammel JI.C.

ATaHacsiHa K 3aBEpHIEHHON JTMHUW y4eOHUKOB IO TeoMeTpuu i 11 Kilacca BHECEHBI JTOTIOJHEHUS,
YTO MO3BOJIMIIO BBIICIUTH YueOHOE BpeMsl Ha peain3aluio yriayOoJIeHHOTO U3YYeHUs OTJCNIbHBIX TEM U

noarotoske Kk EI'D:

YueOHbIN pa3ae JAuaakTudyeckasi eITMHULA O0Bém IIprnunHa KOPPEKTUPOBKHU
Y4eOHOro
BpeMeHH
(momotHU
TeJbHOTI0)
[TapannenbHOCT, HPSMBIX U AKTtyanuzauus y4eOHOT0
MIJIOCKOCTEM Marepuana 10 kiacca
[ToBTOpEHue Kypca [lepneHUKYISIPHOCTD MPAMBIX 5
10 knacca U IJI0CKOCTEN
MHororpaHHUKH
BekTopsl B mpocTpaHcTBE
MeTOZ KOOPIHHAT B YpaBHeHUs IpsAMON 51 Peanuzauus yIi1yOJI€HHOTO
IUIOCKOCTH. VYpaBHEeHU M3y4YeHUs TEMBI «Meton
POCTPARCTBE. OKPYXXHOCTH U c(ephl. 2 KOOpAMHAT B  IPOCTPAHCTBE.
JBHOKCHHIS JIBUKEHUSI
KomMOunammu nunuHapa c Peanuzanus yIri1yOJIeHHOTO
Iumnmap. Konye. ﬁHOPOPpaHHI/IKaMI/I. m3yyeHuss tembl  «unuHap.
ITap OoMOMHAIIMU KOHYca C 8 Konyc. lap»
MHOTOTpaHHUKAMH.

KomOunarmu mapa c




MHOTOT'PaHHUKAMH U
KPYTJIBIMU TEJIAMHU
3aauy Ha HaUMEHbILIEE U Peanuzanus yri1yOJIeHHOTO
OOBEMBI TET HanOoJIbIIIee 3HAYCHUS B 8 u3yueHust TeMbl «OObEMBI TEI»
TeOMETPUH
3aKII0UNUTENBHOE CucremaTtu3zanus U [ToaroroBka k EI'D
MOBTOPEHUE MIPH 00o0mIenne Kypca TeoMeTpHU
MOJrOTOBKE K 7 — 11 xmaccoB B mpolecce 12
HUTOTOBOM pereHus 3a1a4
aTTeCTaluu 10
TeOMETPHUH
UTOro 35

TemaTuueckuii mjaan
Kypca «['eomerpusi 10»

W3 HuX KOJIMYeCcTBO
Ne  |(OcHOBHBIE pa3/ieJibl KosmuecTBO 4acoB KOHTPOJBHBIX
padort
1. [MoBTOpeHue Kypca reomerpuu 7-9 Kiacc 2
2. |AKCHMOMBI CTEpeOMETPHHU U UX CJIEACTBHSI. 5
3. [[MapamiensHOCTh MPSAMBIX M INIOCKOCTEH. 19 2
4.  [lepneHIUKyISIPHOCTD MPSAMBIX U 20 1
MJIOCKOCTEMN
5. [MHoOrorpaHHUKH 16 1
6. [[loBTOpeHME 8
7. UKP 3a kypc 10 kmacca B popmare EI'D 1
Hroro: 70 4+1

TemaTuyeckuii miaaH
Kypca «l'eomerpus 11»

N3 HuX KO0JIMYECTBO
Ne (OcHOBHBIE pa3esbl KoJsim4ecTBo 4acos KOHTPOJIbHBIX
padort
1. [[MoBropenue kypca 10 kiacca 2
2.  [BeKTOpHI B IPOCTPAHCTBE 6
3. Mero KOOpAMHAT B IIPOCTPAHCTBE. [IBUKEHUS 15 1
4. [Mmwmaap. Konye. ap 16 1
5 ) 2
OO0BEMBI TEN 17
6. [3akmOYMTeNbHOE MOBTOPEHUE MPU MOITOTOBKE 14
K UTOTOBOM aTTeCTAIlH 110 TeOMETPUU
Hroro: 70 4




Nudopmannonnoe odbecnieyenue odpazoBarenbHoro npouecca 10 kiaace

n/n

HasBanue

ABTODBI

Hanuuue
3JEKTPOHHOTO
MIPUJIOKEHHUS

YueOHuKH, yaebHbIE TOCOOUS®

1. | Feomerpus 10-11

| Artanacsn JI.C. |

http://www.prosv.ru/

Meroanueckue nmocoous

1 | Aunaktuyeckue matepuansl «['eomerpus

b.I'. 3uB http://www.prosv.ru/
10 xnace»
Temaruueckue Tectsl «I'eomerpust 10 T.M. Muiuenko, A 1. Rt/ wWw. DroSvV.rul
KJIaCC» briunkoB ] ] ]

CaMoCTOSITENNLHBIE U KOHTPOJIbHBIC
pabotsl «I'eomeTrpus 10 kmaccy

M.A. Nuenckas

http://www.prosv.ru/

DneKTpoHHbIE U IU(POBbIE 00pa30BaTEIbHBIE PECYPCHI

Ne n/m HanmenoBanue ABTODBI TeMsl, pa3zaensl, B U3y4€HUH
KOTOPBIX npuMeHstorcs DOP u
L[1OP
1 ®denepanpHbIN IOPTAI
http://www.edu.ru «Poccwuiickoe MHoOTOrpaHHHKH.
00pazoBaHueE»
2 Poccuiickuii
http://www.school.edu.ru | o6mieoOpazoBarenbhblii | TeopeMa o Tpex MeprneHIUKYIsIpax
HopTal
3 denepanbHbIN TOPTA
«MuadopmarmoHHo-
http://www.ict.edu.ru KOMMYHHKAIIMOHHBIE Bekropsr.
TEXHOJIOTUH B
00pa3oBaHUN

3 B aHubIii paszien BHOCHTCS HH(OPMAIUS TOJIBKO O TEX PA0OYMX TETPasX, aTilacax, KOHTYPHBIX KapTax H T.IL,
HCIIONIb30BAHNE KOTOPBIX MPEIYCMOTPEHO 00pa30BaTeIbHON NPOrpaMMON COOTBETCTBYIOIIETO YPOBHS 00pa30BaHus U
YTBEPXKIEHO IPUKA30M JHPEKTOPA



http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615

Nudopmannonnoe odbecnieyeHue 00pazoBareabHOro npouecca 11 kiaace

Ne HasBanmue ABTOpPBI Hanu4yue
n/n 3JIEKTPOHHOI'0
NPUJIOKEHUSI
Y4yeOHHK
1. | YueOnuk «I'eomerpus 10-11» JI.C Aranacs, http://www.prosv.ru/
B.®. byry3os,
C.b. Kanomiies
MeToanyeckne nmocoomnst
2 | dInnaktnyeckne  marepuansl  «l'eomerpus | A.IL.LEpmosa, http://www.prosv.ru/
1 1xmacey B.B.I'ono6opoipko,
3 | Aunaktnyeckne wmarepuansl 1o reomerpuu | b.I'. 3uB http://www.prosv.ru/
I 1xmace
4 | PaznoypoBHeBble aupakTmueckue Mmarepuansl | A.IL.Epmiosa, http://www.prosv.ru/
«CamocTosiTeNbHbIE M KOHTPOJIbHBIE paboThl o | B.B.I'ono60opoapko
reomeTpun Juist 11 kmaccay
5 | YueOnoe nmocooue TUTS yaurenen | T.A. Bypmuctposa | http://www.prosv.ru/
o011eo0pa3oBaTeIbHbIX OpraHu3aruit
«["'eomerpus. CoopHuk pabounx nporpamm. 10-
11 xiacce»
6 | Kaura mis yuurens «M3ydenue reomerpun B | C.M. CaaksH, http://www.prosv.ru/
10-11 xmacce» B.®. byry3oB
JJIeKTPOHHBbIE U IM(POBLIE 00pa30oBaTeIbHbIE PeCypPChl
e Tembl, pazaenbl, B U3y4eHUH
I /;1 HaumeHoBaHue ABTOpBI KOTOPBIX NPUMEHSIOTCS
0P u HOP
®denepanbHbIN OPTaI Bce paznensl kypca
1 http://www.edu.ru «Poccuiickoe
00pazoBaHueE
Poccuiickuit Bce paznensl kypca
2 http://www.school.edu.ru | o6mieo6pa3oBarenbHbIi
nopran
®denepanbHbIi OPTAT Bce paznensi kypca
«upopmarmonHo-
3 http://www.ict.edu.ru KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH B
00pazoBaHUMN
Poccutickuii mopran Bce paznensl kypca
4 http://www.openet.edu.ru OTKPBITOTO
00pazoBaHus
®DenepalbHbIi LIEHTP Bce pazaenst kypca
5 http://fcior.edu.ru MH(OPMAIHOHHO —
00pa3oBaTeNbHBIX
pecypcos (PLINOP)
Enunas xomiekuus Bce paznensl kypca
6 http://school- I (PPOBBIX
collection.edu.ru 00pazoBaTeNbHBIX
pecypcoB (EK)
7 Buneoypoku 000"Kommay" Bce pasznensl kypca
8 «Pemy EI'O» I'ymun 0. Bce pasznensl kypca



http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615
http://www.prosv.ru/about.aspx?ob_no=222&d_no=41615

KanenpapHo-temaTnyeckuii mjian no reomerpuu 10-11 knaccon

Ne | Tema pasaena. Tema ypoka. Kou- |[Ilnan | @akr| Ilpumeyanue
n/n BO
4acos
IloBTOpeHue Kypca reomerpun 7-9 kiaacc 2
1 |IloBTOopenue. 1
2 |TloBTOpeHwue. 1
AKCHOMBI CTepeOMeTPUH U UX CJIeACTBHS. 5
3 | OCHOBHBIE MTOHSATHUS CTEPEOMETPHUH. 1
AKCHOMBI CTEPEOMETPHH.
HexoTopslie ciiencTBus U3 akCuom
Pemrenne 3a1ay Ha TpUMEHEHUE AaKCUOM CTEPEOMETPUU U 1
HX CJHEACTBHIA.
6 |Pemienue 3aja4 Ha MPUMEHEHUE aKCHOM CTEPEOMETPUHU U 1
UX CJIEACTBUI.
7 |Pemenue 3aa4 Ha MpUMEHEHHE aKCHOM CTEPEOMETPUH U 1
UX CJHEACTBUI.
IMapanjieJbHOCTH NPSIMBIX U MJIOCKOCTEH. 19
8 |I[lapamnensHbIe IPsIMBIE B IPOCTPAHCTBE, MAPAICITLHOCTh 1
TpeX MPSIMbIX.
9 | [NapaymenpHBIC MPSIMBIC B TPOCTPAHCTBE, MAPAILICITHHOCTD 1
TpeX MPSIMbIX.
10 | [MapamienbHOCTH IPSAMON U IIOCKOCTH. 1
11 |ITapamienbHOCTb MPSMOM M TUIOCKOCTH. 1
12 | Pemenue 3aa4 Ha NapauIeIbHOCTD MPSIMOMN U TJIOCKOCTH. 1
13 |Pemenue 3a1a4 Ha NapauIEIbHOCTD MPSIMON U MJIOCKOCTH. 1
14 |CxpemmBaromuecs npsmoie. 1
15 |CkpemmBaromuecs npsmoie. 1
16 | VYrasl ¢ cOHANpPaBICHHBIMU CTOPOHAMH, YTOJI MEXKIY 1
MPSIMBIMHU.
17 |Pemenue 3a1a4 Ha HAX0XKACHHUE yIiIa MEXKIY IPSIMbIMU.
18 |Pemienue 3a1a4 Ha HAXO0XKACHUE yIila MEXAY MPSIMbBIMU.
19 (Konmponsnas paooma Ne 1 no meme: «Bzaumnoe 1
PACnoOI0ICEHUE NPAMBLX 6 RPOCHIPAHCHIEEN.
20 |CoiicTBa napanenbHbIX III0CKOCTEH.
21 |Pemenue 3a1au no teme «CBONCTBA MapaieIbHbIX
IIOCKOCTEM.
22 |Terpasmp. 1
23 |Tlapanienenumnes. 1
24 |Pemenue 3agau no Teme «Terpasap. [lapannenenunen 1
25 |Konmponsnasn paboma Ne 2 no meme: «Ilapannensnocmo 1
NPAMBIX U NJIOCKOCH EN).




26 |AHanu3 pe3ylnbTaToB KOHTPOJIBHON paOOTEHI. 1
[TapamienbHOCTD IIIOCKOCTEM.
IepneHIUKYJISPHOCTH MPAMBIX H IIOCKOCTEl 20
27 |llepneHauKyIsIpHBIC IPSIMbIE B TPOCTPAHCTBE, 1
MapajuIeNIbHbIC MPSAMBIC, IEPIICHIUKYISPHBIC K TIOCKOCTH.
28 |Ilpu3Hak neprneHAnKYIIPHOCTH IPSIMOH U TUIOCKOCTH. 1
29 |Ilpu3Hak neprneHANKYIIPHOCTH MPSIMOM U TUIOCKOCTH. 1
30 |Teopema o MpsAMOWA, IEPIICHIUKYISIPHON K IJIOCKOCTH. 1
31 |Pemenue 3aga4 o Teme «[lepneHIUKYIIPHOCTD MPSMOU U 1
TUTOCKOCTH.
32 |PaccrostHue OT TOYKH 0 IIOCKOCTH. 1
33 |Teopema o Tpex NMEepICHIUKYIAPAX. 1
34 |Teopema o Tpex MEPICHIUKYISAPAX. 1
35 |Teopema o Tpex MEPICHIUKYIAPAX. 1
36 | Yroa MexIy IPSIMOU U TUIOCKOCTBIO. 1
37 |Pemenue 3a1a4d o Teme «Teopema o Tpex 1
MEPIIEHANKYIISIPAX, YTOJI MEXKIy TIPSMO U TIOCKOCTHION.
38 |IIpu3Hak NepneHAUKYISIPHOCTH IBYX ITIOCKOCTEH. 1
39 |IIpu3HaK NepNEeHAUKYISIPHOCTH JIBYX IJIOCKOCTEH. 1
40 |/IByrpaHHBIN yTroJI. 1
41 |Teopema MeprEeHIUKYISIPHOCTH IBYX IJIOCKOCTEH. 1
42 |[IpsMOyronbpHBINA Mapaienenumne, Kyo. 1
43 |[lapamienbHOE MPOSKTUPOBAHUE, U300pAKCHHE 1
MPOCTPAHCTBEHHBIX (QUTYD.
44 |Pemenue 3aaa4 o teme «llepneHauKyIsipHOCTb 1
IIJIOCKOCTEM.
45 |Koumponvuasn pabomaie 3 no meme: 1
«llepnenouxkynaprnocms npamvix u HIOCKOCHI ).
46 | AHanu3 pe3yabTaTOB KOHTPOJIHHOU PabOTHI. 1
[eprieHAMKYISAPHBIC IPSIMbIE B IIPOCTPAHCTBE,
napajuieNIbHbIC MIPSIMbIC, IEPIICHANKYISPHBIC K IIOCKOCTH.
MHoOrorpaHHHUKH. 16
47 |IIpuszma.
48 |ITpusma. ITnomanas G0KOBOM U MOIHOM MOBEPXHOCTH
MIPU3MBIL.
49 |Pemienue 3a1a4 Ha HAXOKICHUE TUIOMIAAN TTOJTHOM U 1
OOKOBOI TTOBEPXHOCTH MPU3MBI.
50 |Pemenne 3a1a4 Ha HAXOXKIEHUE IUIOIIAINA TOJTHOHA U 1
OOKOBOI TTOBEPXHOCTH MPU3MBI.
51 |[Mupamuna.
52 |TpeyroapHasi IUpaMuaa. 1
53 |TpeyronpHasi mupaMuaa. 1




54 |TpeyroJibHasi MUpaMUIa. 1

55 |IIpaBuibHas nupamuaa. 1

56 |Pemenue 3a71a4 Ha BRIYUCIICHUE TUIOIATH OOKOBOM 1
MMOBEPXHOCTU MTUPAMHU/IBI.

57 |IloHsATHE NPaBUIBLHOIO MHOTOTPAaHHUKA. 1

58 |Cummertpus B Ky0Oe, B apajuieiieureie. 1

59 |Pemenue 3amad 1o teme « MHOTOTPaHHUKIY. 1

60 |Pemenue 3amad no teme «MHOTOTPaHHUKIY. 1

61 | Konmponvuas paooma Ne 4 no meme: 1
«Mnozozpannuxuy.

62 |AHanM3 pe3yIbTaToB KOHTPOJIBHOU paboTel «IloHsATHE 1
MHOTOTPaHHUKA)

Hrorosoe nosropenue.

63 |Pemenue 3amad no Teme «IlapamienbHOCTh MPSIMBIX H
IIJIOCKOCTEN.

64 |Pemenue 3a1a4 o Teme «llapamieTbHOCTD MPSAMBIX U 1
IIJIOCKOCTEN.

65 |Pemenue 3amad no Teme «llepreHIUKYIIPHOCTD IPSIMBIX U 1
IIJIOCKOCTEN.

66 |Pemenue 3amau nmo teme «lleprneHIUKyIIPHOCTD MPSIMBIX U 1
IIJIOCKOCTEN.

67 |Pemenue 3amau nmo teme «lleprneHIUKyIIPHOCTD MPSIMBIX U 1
IIJIOCKOCTEN.

68 |Hmozosas konmponvnas paboma.

69 |Pemenue 3aaa4 no Teme «MHOTOTpaHHUKI.

70 |Pemenue 3ama4 no TeMe « MHOTOTPaHHUKH. 1




Ne Ha3panune Tem Coaepxxanue ypokos Koa- | Ilma | @akr | [Ipum
n/n BO H eyaH
4acoB ue

1 IloBTOpenue kypca reomerpun 10 knacca 1

2 [ToBTOpenue kypca reomerpuu 10 knacca 1
BexTopsl B npocTpaHcTBe 6

3 [TonsiTne BEeKTOpa B MIPOCTPAHCTBE 1

4 CnoxxeHne W BbIUUTAHUE BEKTOPOB. YMHOXkeHue | 1
BEKTOpa HA YHCIIO

5 CnoxxeHne W BbIUUTAHUE BEKTOPOB. YMHOXeHHe | 1
BEKTOpa Ha YHCIIO

6 KowmmutanapHsie BEKTOPBI 1

7 KommuianapHbie BEKTOPBI 1

8 3auém no meme « Bexmopul 6 npocmpancmeey 1
Metona KoopaAMHAT B IPOCTPaHcTBe. /|BUKeHMS. 15

9 [IpsimoyronpHasi cucTeMa KoOpIuHatT B pocTpancTee. | 1

10 | KoopamHaThl BEKTOpA. 1

11 Koopannats! BekToOpa. 1

12 CBsi3p  Mexay  KoopauHataMM  BekTopoB U |1
KOOpAMHATAMH TOYEK.

13 | [Ipocreiimme 3amaun B KOOPIMHATAX. 1

14 [Ipocreiimume 3a1a4n B KOOpIMHATAX. 1

15 Konumponvnasn paboma Nel «Koopounamot mouxku u | 1
KOOpOUHAmwl 6eKmopay

16 Yron Mmexay Bektopamu. CkansipHOoe mpousBeacHue | 1
BEKTOPOB.

17 Brruncienue yriioB Mexay OpsIMBIMH M TUIOCKOCTsIMHA | 1

18 | Beruucienue yrioB MeXIYy OPSIMBIMU U IIIOCKoCTAMH | 1

19 JlBwxkenus.  Llentpanpnas  cummerpusa.  Ocesas | 1
CUMMETPUSL.

20 3epkasibHas cumMeTpus. [lapanenbHblii mepeHoc. 1

21 Pemenne 3amau mo Teme «Meron koopamHar B | 1
npocTpaHcTBe. [IBHKEeHUsD

22 Pemenne 3amau mo Teme «Meron koopamHar B | 1
npocTpaHcTBe. [IBIKeHUs»

23 Koumponvnas paooma Ne2 «Memoo xoopounam 6 | 1
npocmpancmaee. /[susicenusn
Huaunap, KoHyc, map. 16

24 ITousarue HUAJTUHIPA. [Tnomane noBepxHoctyu | 1
HWIHH]IPA.

25 Pemenue 3agau no reme «{unuuap» 1

26 Pemenue 3agau no reme «{unuuap» 1

27 [Tonsarue konyca. [lnomaas NOBEpXHOCTH KOHYCa 1

28 | YceueHHBIH KOHYC. 1

29 Pemenne 3agau o reme «Konycy 1

30 | Cdepa u map. YpaBHeHue chepsbl 1

31 | B3aumHoe pacnonoxkeHue cepbl U IIIOCKOCTH. | 1
KacarenbHast mi0ckocCTh K cdepe

32 | B3aumHoe pacrnonoxeHue cgepbl U IIIOCKOCTH. | 1
KacarenbHast mi0ckocCTh K cdepe

33 [Tnomans chepsl. 1

34 Pewmenue 3anau o reme «l{unuHap, KoHyc, mwap» 1




35 Pewmenue 3anau no reme «l{unuuap, KoHyc, map» 1

36 | 3auem no meme «ununop, Konyc, wapy. 1

37 | Konmponsnas paooma Ne3 «unundp. Konyc. |1
Hlap»

38 | Pemenne 3amad, MOBTOpEHHE BEIyHNIMX BOMPOCOB | 1
Kypca reomerpun 3a | momyrozame

39 | Pemenne 3amad, MOBTOpEHHE BEIyHIMX BOMPOCOB | 1
Kypca reomerpuu 3a | momayroaue
O0bembl TeJI 17

40 | Ilonatme  0OBEMA. Ob6vem  mpsiMoyroibHOTO | 1
napauiesIenuesa.

41 O0béM mnpsMOM MNpPU3MBI, OCHOBaHUEM KoTopoil | 1
SIBIISICTCSI TIPSIMOYTOJIBHBIN TPEYrOJIbHUK.

42 Pemenne 3amau mo teme «OO0BEM mpsiMoyrosibHOTO | 1
napajuIeNIeuIe 12

43 O6beM npsiIMOi TPU3MBI U IIMIIMH]PA. 1

44 O6beM npsIMOi TPU3MBI U IMIIMHJPA. 1

45 Brruucnenne oOBEMOB Ten ¢ MOMOIIBIO WHTErpania. | 1
O6beM HaKJIOHHOW MPU3MBI.

46 Brruucnenne oO0BEMOB Tenm ¢ MOMOIIBI0 WHTErpania. | 1
O6beM HaKJIOHHOW MPU3MBI.

47 O06BEM TUpaMuIbI 1

48 O06BEM TMpamMuIbI 1

49 O06BEM KOHYCa 1

50 Koumponvnan paooma Ned «Ob6vem npuszmel, | 1
RUPaAmMuobl, YUIUHOPA, KOHYCA)

51 O6bem 1rapa. 1

52 OO0BEM 1IapOBOTO CEerMeHTa, MmapoBoro cioss w |1
IAPOBOTO CEKTOPA.

53 [Tnomane chepsr. 1

54 | 3auem no meme «Obwvemol meny 1

55 Pemtenue 3amay no teme «OOBEMBI TEI» 1

56 | Koumponvuasa paboma Ne5 «Oovem wmapa. Ilnowaos | 1
chepoly
3akI0YHTeIbHOE TOBTOPeHHEe Kypca reomerpuum | 14
10-11 kaaccoB.

57 | [lapamnenbHOCTh U MEPIEHIUKYISIPHOCTh HpSIMBIX U | 1
TIOCKOCTEN.

58 | [lapamnenbHOCTh U MEPIEHIUKYISIPHOCTh HpSIMBIX U | 1
IIJIOCKOCTEM.

59 | MHOrorpaHHUKH 1

60 | MHororpaHHUKN 1

61 | MeToa KOOpIMHAT B IPOCTPAHCTBE 1

62 | MeToa KoOpIMHAT B IPOCTPAHCTBE 1

63 | Hunuuap, KoHyC, map 1

64 | Hunusap, KoHYyC, HIap 1

65 Pemenne 3agau uz KMMos EI'D 1

66 Pemenne 3agau u3 KMMos EI'D 1

67 Pemenne 3agau uz KMMos EI'D 1

68 Pemenne 3agau u3 KMMos EI'D 1

69 | Pemenwue 3amau nu3 KMMos EI'D 1

70 Pemenne 3agau u3 KMMos EI'D 1
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IHosicHuTeIbHAS 3aMHMCKA

Pa6ouas nporpamma no anredpe st oOyuaroniuxcs /—9 kiaccoB pa3paboTaHa Ha OCHOBE:

1. ®enepanbubiii 3akoH 0T 29 nexadbps 2012 r. Ne273-03 «O6 obpasoBanuu B Poccuiickoii
denepaun».

2. denepalibHBIN TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAaPT OCHOBHOTO 00IIero o0pa3oBaHus
(yrBepkaéH npukazom MunucrepctBa npoceuienuss PO or 31.05.2021 roma Ne 287, 3apeructpupoBan
Munucrepctsom rocturiuu PO 05.07.2021 roga Ne 64101).

3. denepanbHOil 00pa30BaTENBHON MPOrpaMMOi OCHOBHOTO 00111ero 00pa3oBanus (yTBEpKIeHa
npuka3zoM Munucrepcrsa npocseuienus PO or 16.11.2022 roxa Ne 993, 3apeructpupoBana
MunucrepctBom rocturuu PO 22.12.2022 roga Ne 71764).

¢ y4€TOM

4. denepanbHON pabouel MporpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus 110 MaTeMaTuke 1ist 5-9
KJIacCOB 00pa3oBaTeNbHBIX opraHu3auuii — M.: MunucrepctBo npocsemienuss PO, ®T'BHY «MuctutyT
CTpaTeruu pa3BuTHUs oOpazoBaHusi Poccuiickoit akagemun oOpasoBanus», 2022, Konnenmu pa3BuTus
MaTeMaTruueckoro oopazosanus B Poccuiickoit denepanuu.

5. [IporpaMMsbl K 3aBepIIEHHON NMpeIMETHON JIMHUY y4eOHUKOB 110 MaTeMaTHKe I 7 Kiacca Mo/
penakuueit C.A. Tensxkosckoro, ans 8-9 ki nox penakuuei A.I'.Mopakosuya.

6. YueOHoOro rmiana OCHOBHOW 0011e00pa3oBaTebHON MPOrpaMMbl HAYAJIBHOTO 00111eT0 00pa3oBaHus
MBOY «Cypryrckas TEXHOJIOrHYECKas MIKOIay.

7. Paboueit mporpammsl Bociutanust MBOVY «CypryTckas TeXHOIOTHYECKas IIKOJIa
CrepxxueBoit ocHoBoM [Iporpammel Bocutanus MBOY «Cypryrckas TEXHOIOTHYECKash HIKOJIay SIBJISIETCS
JyXOBHO - HPaBCTBEHHas nporpamMmma « COMOKyIbTYpHBIE HCTOKI». ABTOpaMu mporpammsl M. A.
Ky3pmunbiv 1 A.B.KamkuHbIM pa3paboTaHO HOBOE MEKIMCIHMILIMHAPHOE, WHTETPUPYIOIIEE HANpaBICHHUE B
Hayke M oOpa3oBaHMHM, OTBEYAIOIIEE 3a NMPUBHECEHHE B OOpa30BaHME MEPBOHAYAIBHOTO KOHTEKCTa CHCTEMBI
TyXOBHO-HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX KaTETOpUH U IIeHHOCTeH - MicTokoBeneHue.

IIporpamma « COoMOKYIbTYpPHBIE HCTOKN» IO3BOJISIET CO3/1aTh MOJIE€NIb CUCTEMHOI O Pa3BUTHS
00pazoBaTeIbHOrO YUPEKACHUS U CIIOCOOCTBYET TOCTHKEHUIO 00YJAIOLIIMHUCS COBPEMEHHOTO KauecTBa
o0pa30BaHMs HA OCHOBE JIyXOBHO-HPAaBCTBEHHOTO ONBITa CBOETr0 HApo/a.

OnHuM H3 pe3ynbTaToB peanu3anuu [IporpaMmbl BOCIUTaHUS CTaHET MPHOOIICHNE YIAIIUXCS IIKOJIBI K
POCCUHCKHM TPAaJAUIMOHHBIM JTYXOBHBIM LIECHHOCTSAM, IIPaBUJIaM U HOpMaM IIOBEJIECHUS B POCCHIICKOM
oOmiecTne.

ba30Boii ycTaHOBKOW BOCIIUTATEIIHLHOMN JEATEIBHOCTH B 00pa30BaTeIbHONW OpraHU3aIluH SBIISICTCS
npeoOpa3zoBaHre 00pa30BATEIBLHOIO YUPEKIECHUU B COLUATBHBIN HHCTUTYT, JUIsl KOTOPOT'0 BakKHEHIIeH
GbyHKIUEH SBIsIETCS TapMOHUYHOE PAa3BUTHE M BOCIUTAHME TpaxaaHuHa Poccuu, crmocoOHOro COXpaHsATh U
MPUYMHOKAaTh JyXOBHBIM U COLMOKYIBTYPHBIN onbIT OTEeuecTBa.

Monyns «I1IkoapHBIH ypoKk» mpeanoaaraer o0beJuHEHNEe COAePKaHUS O0yUEeHHs M BOCIIUTAHUS B
[IEJIOCTHBIN 00pa30BaTeNbHBIA MPOIECC HA OCHOBE €AMHOHN IENH W SIWHBIX COIUOKYJIbTYPHBIX IIEHHOCTEH.
BocnurarenbHblil MOTEHIMAI MIKOJIBHOI'O YPOKa CKJIaJIbIBAETCS U3:

*COZIep)KaHMs y4eOHOT 0 IpeMeTa U YMEIIOT0 ero oToopa;

*JINYHOCTH YUUTENIS C €r0 COLMOKYIBTYPHBIM OIBITOM;

*YPOBHS Pa3BUTHS KJIACCHOI O KOJUIEKTHBA C OMIOPON Ha [IEHHOCTHBIE OPUEHTHUPBI;

* COLIMOKYJIbTYPHBIX TEXHOJIOTHiA, B OCHOBE KOTODPBIX 3aJIOKEHA HJIeS aKTUBHOTO OOYYEHHUS H
BOCIIUTaHUS;

*YKJIaJia IKOJBbHOM )KU3HU C YCTOSIBIIUMHUCS TPAJULIUSIMU.

CoaeprxaTenbHOW OCHOBOM BCe BOCIIUTATENBbHON cUCTEMBI sBIIsIeTCs porpamMmMa « COLIMOKYIbTYPHbIE
HCTOKMY, TJI€ MPEICTAaBICHbl YHUBEPCAIUU KYJIbTYPhI, €€ BEUHbIE LIEHHOCTH, IIEpeJaBacMble U3 TOKOJIEHUS B
MokoJjieHue. ba3zoBble IEHHOCTH HE JIOKAJIM30BaHbl B COJIEP)KaHUU U OTAEIBHOr0 yueOHOro mpeaMera, OHU
MPOHU3BIBAIOT BCE yueOHOE colepKaHue, BeCh YKJIaJl KOJIbHON KU3HH.

WurterpaTuBHbiil Xapaktep Kypca «MCTOKM» MO3BOJSET HA MPAKTUKE OCYLIECTBUTh MEXKIPEIMETHBIE CBSI3U
yu4€OHBIX IPEIMETOB: PYCCKOI'0 A3bIKA, JIUTEPATYPbl, UCTOPUU, ECTECTBEHHBIX HayK, MAaTEMAaTHUKH,
TEXHOJIOTMH, UCKyCCTBa U T.J. JlyXOBHO — HPaBCTBEHHBINH KOHTEKCT «CcTOKOB» mpuaaeT BceMy yueOHO-
BOCIIUTATEIbHOMY NPOLECCY LIETOCTHOCTD.

WuTerpanus McTOKOB ¢ ApyrMMU NpeaAMETaMu MO3BOJSAET YUUTENIO:

*COZCMCTBOBATh CTAHOBJICHUIO JyXOBHO-HPABCTBEHHOM! KYJIBTYPhI YUaIIUXCs B IPOIECCe
(GbopMHpPOBaHUS 1IEJIOCTHOIO MUPOIIOHUMAHHS;



*TOJAEPKMBATh Pa3BUTHE IO3HABATEIBHOIO MHTEPECAa M3Yy4aeMbIX MPEIMETOB;
* popMHpOBaTh HPABCTBEHHBIC IOHATHUS J0OpPa, COBECTH, COCTPAAAHUS, MUJIOCEPIUS, CIIPABEATUBOCTH,
M00BU HE TOJBKO Ha ypOKE Yepe3 MoJydeHrue TEOPETUUECKUX 3HAaHUM U pacCyKJI€HUH, HO HAa YPOBHE

COOCTBEHHOT' O JyXOBHO-HPABCTBEHHOT O U COIMOKYJIBTYPHOI'O ONBITA;

*IPOOYKAATh MBICIIUTH CAMOCTOSATENBHO U PE(IESKCUBHO B IIUPOKOM MEXKIUCHUILUIMHAPHOM U
MEXKYJIbTYPHOM IPOCTPAHCTBE;

*1100YX/1aTh U MOTUBHUPOBATH CTPEMJICHHE K CAaMOIIO3HAHMIO, TyXOBHO-HPAaBCTBEHHOMY,
WHTEJUJIEKTYyaJbHOMY CaMOCOBEPILIEHCTBOBAHUIO U CAMOPA3BUTHIO, CAMOYIPABICHUIO;

*CIIOCOOCTBOBATH MO3HAHUIO UCTOKOB CBOEH KYJIBTYPHOIH TPaJAULINU, HPABCTBEHHBIX M TYXOBHBIX OCHOB
0011eueI0BCUECKUX [ICHHOCTEN;

*BOCTIIUTHIBATH O€pEKHOE OTHOILIEHHE K cBoeMy OTeuecTBy;

*popMUPOBATH COLUATIBHYIO TEPIIUMOCTb.
Jnst nocTrkeHus 3a/lad ypoKa YUHUTENSIMA HCTIONb3YIOTCS COLUOKYJIBTYPHBIE TEXHOJIOTHU:

* TEXHOJIOTUSI TTPUCOETUHEHUS,

*TEXHOJIOTUSl PA3BUTHSI LIEJIOCTHOT'O BOCIIPUSITUS U MBIIIIEHUS;

*TEXHOJIOTUSl PA3BUTHUSI UyBCTBOBAHUS,

*TEXHOJIOTUsl Pa3BUTHUSI MOTUBALIUU;

*TEXHOJIOT Ul PA3BUTHUS JIUUYHOCTH;

*TEXHOJIOTUS PA3BUTHUSI TPYIIIIHI,

*TEXHOJIOTHS PA3BUTHUSI pecypca ycrnexa.

B ocHOBE CONMOKYIBTYPHBIX TEXHOJIOTHH — UJIes aKTUBHOTO OOyYEHHS U BOCIIUTAHMS, KOTJa
OJTHOBPEMEHHO PabOTAOT MATH ACTIEKTOB KauecTBa 00Pa30BaHUs: COIEPKATEIbHBIN, KOMMYHUKATHBHBIMN,
YIPAaBICHYECKUN, CONMOKYIBTYPHBIN, IICUXOJIOTUYECKUH.

ConunoKyJIbTYpHBIE aCMIEKTHI MO3BOJISIIOT YYAIIUMCS OCO3HATh CMBICH clyKeHus OTeuecTBy, KOTOPBIN
3aKJII0YaeTCs B TOM, UTO yJalIHeCs MONYyYaroT ONBIT B3aUMOAEHUCTBYS, IMTO3BONISIOIINN UM B TATBHENUIIIEM
pearn30BaThHCH.

Ha npakrtuke unest akTUBHBIX (hopM 0OydeHHs BOIUIOIIAETCS Yepe3 aKTUBHOE 3aHITHE, KOTOPOE SIBIISETCS

OCHOBOH y4eOHOTr0 mpoiecca, B HeM y4acTBYeT I'pylIia yJamuxcs B MOJTHOM coctase. CoriacHo
COLIMOKYIBTYPHOMY CHCTEMHOMY ITOJIXOlY B OOpa30BaHUM IEAaror 00IIaeTcs C yJalluMHCs Ha ypOBHE
«B3pocnerit — B3pocisliiy, a He «S — geTu». AKTuBHBIC POPMBI 00ydEeHHS U BOCITUTAHUS HAIPABJICHBI Ha
pa3BUTHE PECYPCOB JIMYHOCTH YYEHHMKA M KIACCHOI'O KOJUIeKTHBA. Kilacc ¢ BBICOKMM YpOBHEM pPa3BUTHUSA
KOJUIEKTHMBA HaWJy4IIUM 00pa3oM  peain3yeT CBOW BOCIUTATEIbHBIN MOTEHIMAT.

Hcnonb3oBanue yuuTeneM aKTUBHBIX (OpM pabOTHI SIBISETCS BaXKHBIM YCIOBUEM pealn3allui U
BOCHUTATEIbHON KOMIIOHEHTHI YpOKa. DTO CIIOCOOCTBYET:

*OCBOCHHIO COLIMOKYJIBTYPHBIX U 1YXOBHO-HPAaBCTBEHHBIX KaTeTOPHUI U LIECHHOCTEN HA YPOBHE
JIMYHOCTHOT' O Pa3BUTHS;

*pa3BUTHIO 3P EKTHBHOTO OOIIECHHUS;

*Pa3BUTHIO YIPABJICHYECKUX CIIOCOOHOCTEH;

*popMupOBaHMIO MOTHBAIIMM Ha COBMECTHOE TOCTH)KEHHE 3HAUYUMBIX PE3YNIbTaTOB;

*IPUOOPETEHHIO COLMOKYIBTYPHOT'O OIIBITA.

@ opMBI peann3aniy BOCIUTATEIBHOI O IOTEHIIHAJIA YPOKa:

*[IPOBEJICHUE TEMATUYECKUX YPOKOB, ITOCBSILEHHBIX BaXKHBIM COOBITUSIM B CTpaHe, OKpYyre, FOpo/ie,

LIKOJIE;

*IIpoBeJIeHUE PECTUBAIIS OTKPBITHIX YPOKOB «CTOKM BIIOXHOBEHH Y,

*[IOATOTOBKA M 3alllUTa WHAUBUAYAJIBHBIX U TPYNIOBBIX Y4€OHBIX MPOEKTOB;

epaboTa ¢ TeKCTaMH Ha OCHOBE 0a30BBIX IIEHHOCTEH;

*MCII0JIb30BaHUE aKTUBHBIX ()OPM 00yUYEHHS U NMPUBJICUEHUE YUALUXCS K IPOLECCY OpraHu3aluu
ypoxa.

B snoxy uudposoii Tpanchopmanuu Bcex chep 4enoBeuecKol 1eITeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YeI0BEKOM 0e3 0a30BOI MaTeMaTUYECKON MOJArOTOBKU. YiKe B LIKOJIE
MaTeMaTUKa CIIYKUT OIOPHBIM MPEAMETOM JUJI U3YUEHHS CMEXKHBIX TUCIHUILINH, a IOCIE IIKOJbl PEaIbHOMI
HEO0XO0MMOCThIO CTAHOBHUTCS HEMPEPbIBHOE 00pa3oBaHue, 4TO TpeOyeT MOTHOIEHHO N 0a30B0oi
o01eo0pazoBaTeIbHON MOATOTOBKH, B TOM YUCIIE€ U MaTEMaTH4YeCKON. DTO 00YyCIOBIEHO TEM, UTO B HAIIU
JTHU pacTéT yncio npodeccuit, CBI3aHHbIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTeMaTUKU: U B cepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX 00IacTAX, U Jaxe B TyMaHUTapHbIX cepax. Takum



o0pa3oM, Kpyr IKOJBbHUKOB, Il KOTOPbIX MaTEMaTHKa MOKET CTaTh 3HAUYMMBIM IIPEIMETOM, PACIIUPAETCS.

IIpakTrueckas noje3HOCTb MaTEMaTUKH OOYCJIOBJIEHA TEM, YTO €€ IPEIMETOM SIBIIAIOTCS
(GyHIaMeHTaIbHBIE CTPYKTYpPbl HAILlEro MUpa: IPOCTPAHCTBEHHbIE ()OPMBI U KOIMUYECTBEHHBIE OTHOILEHUS
OT IIPOCTEHIINX, yCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 1O JIOCTATOUYHO CJIOKHBIX, HEOOXOJUMBIX IS
pa3BUTHUS HayYHBIX M IPUKIAAHBIX UEH. be3 KOHKpeTHbIX MaTeMaTUueCKUX 3HAaHUN 3aTPYJHEHO
MIOHMMaHUE IPUHIUIIOB YCTPOWCTBA U MCIIOJb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIPUITHE U
UMHTEpIpeTanus pa3sHooOpa3HON COIUATbHON, SKOHOMHYECKOM, MOJUTHYECKON HH(OopMauu, Majo-
3¢ deKTUBHA IOBCEAHEBHAS NPaKTUUYECKas AesITeNbHOCTh. Kak oMy 4eoBeKy B CBOEH KU3HU MPUXOIUTCS
BBIIIOJIHSTH PAcYEThl U COCTABJIATH AJITOPUTMBI, HAXOAUTH U IPUMEHATh (OPMYJIbl, BIAAETh IPAKTUUYECKUMU
npuéMaMu reoMeTpUUECKUX U3MEPEHUN U TOCTPOCHUM, YnTaTh HH(OpMaIKIO, IPEACTABICHHYIO B BH/le
TabJMLl, AUarpaMM U rpadUKoB, )KUTh B YCIOBHUSIX HEONPENENEHHOCTH M MOHUMATh BEPOATHOCTHBIN
XapakTep clydalHbIX COOBITUH.

OnHOBPEMEHHO C paciIupeHueM chep MpUMEHEeHNs: MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BcE Oomnee
BaXXHBIM CTAHOBHUTCS MaTEMaTUYECKUH CTHIIb MBIIIICHHUS, IPOSBIISIIOIIMICS B ONPEIeNIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHns MaTeMaTHKU B apCeHa] NPUEMOB U METO0B MBIIIJICHUS YeJIOBEKA
€CTECTBEHHBIM 00pa30M BKJIIOUYAIOTCS MHIAYKIUS U JIeAyKIus, 0000IIeHe U KOHKPETHU3aIus, aHalu3 u
CHHTE3, KiIacCU(UKALM U CUCTeMaTH3anus, abcrparupoBanue u aHaiaorus. O0beKThl MaTeMaTHYECKUX
YMO3aKJIIOUeHH, IPpaBUiIa UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOCHUH,
CIIOCOOCTBYIOT BBIpa0OTKE yMEHUs (HOPMYIHPOBATH , 00OCHOBBIBATH M JI0KA3bIBATh CYXKJICHHS, TEM CAMBIM
Pa3BUBAIOT JIOTHUECKOE MBINUICHUE. Benymas poins NpuHAATIEKUT MaTEMaTUKE U B (OPMUPOBaAaHUHU
ANTOPUTMHYECKON KOMIOHEHTHI MBIIIJICHUS U BOCIIUTAHUN YMEHHH 1€HCTBOBATH 110 3aJaHHBIM
aJITOpUTMaM, COBEPILICHCTBOBATh N3BECTHBIE U KOHCTPYHPOBATh HO- Bble. B mporecce pemenus 3agad —
OCHOBOH y4eOHOI 1eATeTbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOPUYECKas U MPUKIATHAS
CTOPOHBI MBIIIICHHUS.

OOyuenne mareMaTuKe JaéT BO3SMOKHOCTh PAa3BHBATh y 00yUarOINXCs TOYHYIO, PAllMOHATIBHYIO 1
nH(pOpMaTUBHYIO peub, yMEHUE OTOMpaTh Hanboee MOAXOIAIINE A3bIKOBBIC, CHMBOJINYECKHE,
rpadudeckue cpeacTBa I BEIPAXKEHUS CYKIEHUN U HATJISITHOTO UX IPEICTABICHNUS.

Heo6xoauMbIM KOMITOHEHTOM 001Iei KyJIbTYPBl B COBPEMEHHOM TOJIKOBAaHUU SIBIIIETCS O0IIee
3HAKOMCTBO ¢ METOJIaMH IIO3HAHUS EHCTBUTEIBHOCTH, IPEJICTABIIEHUE O IPEIMETE U METOAax MaTema -
THUKH, UX OTJIINYUHA OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HayK, 00 0COOEHHOCTSX
NPUMEHEHNS MaTeMaTUKU IS pEelIeHHs] HAayYHbIX W MPUKIATHBIX 3a1ad. TakuMm o0pa3oMm, MareMaTndecKoe
o0pa3oBaHHE BHOCUT CBOU BKJIaJ] B popMHUpOBaHUE OOIIEH KyIbTYPhI YETOBEKA.

W3yuenne MaTeMaTHKH TaKXKe CIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEIOBEKa, TIOHUMAHHIO
KpacoThl U H3SIIECTBA MAaTEMaTHYECKUX PACCYXKJIEHHUH, BOCIPUATUIO T€OMETPUUECKUX (HOpM, YCBOCHHUIO
UJIed CUMMETPHH.

[NPEAMETHBIE PE3VJIBTATEI

[IpenmeTHbIE pe3yabTaThl OCBOSHHS paboueil mporpaMMbl 10 MaTeMaTHKE MPEACTaBICHBI IO TO1aM
oOy4eHHs B CIIEYIONUX pa3jesiax MporpaMMbl B paMKax OTAENbHBIX KypcoB: B 5—6 kiaccax — Kypca
«MaremaTuka», B /—9 kinaccax — KypcoB «Airedpa», «I'eomeTpus», «BeposSTHOCTb U CTAaTHCTHKAY.

Pa3BuTue normueckux npencTaBiaCHU U HABBIKOB JJIOTMYECKOI'O MBIIUICHUS OCYIIECTBIISIETCS Ha
NPOTSHKEHUH BCEX JIET OOy4YEeHHUs B OCHOBHOW HIKOJE B paMKaX BCeX Ha3BaHHBIX KypcoB. IIpenmonaraercs,
YTO BBIIYCKHUK OCHOBHOM LIKOJIBI CMOYKET CTPOUTH BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI,
pacro3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHU S, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, OBIAJEET
MOHATHUSIMHU: ONpPEAEIICHNE, aKCHOMa, TEOPEMA, JI0Ka3aTeIbCTBO — U HAYUYUTCS UCIOJIb30BATh UX IPHU
BBITIOJIHEHUH y4eOHBIX U BHEYYEOHBIX 3a/1a4.

HEJIN U3YYEHUA YUEBHOI'O KYPCA

AnreOpa sSBJISIETCS. OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHAa 00ECIIEYMBACT H3yUEHUE IPYTUX
JUCLMIUIMH, KaK €CTeCTBEHHO- HAYYHOI'0, TaK M TYMaHUTAPHOI'O [IUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOJKEHHs] 00pa30BaHMS M B TOBCEAHEBHOMN XU3HU. Pa3BuTHe y 00y4aroImUXCcs HAYYHBIX
IpeACTAaBICHUI O MPOMCXOXKICHUHU U CYIIIHOCTH alredpanyeckux abCTpakLuid, cnocobe oTpaxeHus
MaTeMaTUYeCKOW HayKOU SBJIIEHUI U IIPOLECCOB B IPUPOAE U OOIIECTBE, POIM MATEMAaTUYECKOI O
MOJE/INPOBAaHUS B HAYYHOM [TO3HAHUM U B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPO-
BO33PEHMS U Ka4€CTB MBIIIJIEHHUS], HEOOXOJUMBIX JJIs alallTallud B COBPEMEHHOM LU(pOBOM 001IECTBE.
N3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM 00€CIIEeUnBAET pa3BUTHE YMEHMs HAOI01aTh, CPABHUBATD,
HaxO0JUTbh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTHU MBIIIIEHUS, CHOCOOHOCTH apryMEHTUPOBAHHO



000CHOBBIBATh CBOM JICHCTBUS U BBIBOBI, (OPMYIHPOBATh yTBEpkaAeHHUS. OCBOEHUE Kypca anreopbl
obOecreynBaeT pa3BUTHE JOTMYECKOT 0 MBIIUICHUSI O0YyYalOIMUXCsl: OHU UCTOJb3YIOT AeAyKTUBHBIE U
WHJYKTUBHBIE pacCyXAeHus, 0000IIeHre U KOHKPETHU3aIlHIo, a0CTparupoBaHue U aHanoruto. OoyueHue
anre0pe npeanoaaracT 3HaYUTEIbHBIA 00bEM CaMOCTOSTENbHON IEATEIbHOCTH 00YHaIOIIHUXCS, TOITOMY
CaMOCTOSITEJIbHOE PelIeHUe 3a7]a4 €CTECTBEHHBIM 00pa3oM SBIISETCS peajau3alueil 1esTeab HOCTHOTO
MPUHIIUIIA O0yUYCHUS.

B crpykType mporpamMmbl yueOHOro Kypca «Anredpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO 3aHMMAIOT
COJIEpKATEIbHO-METOIMYECKHEe TUHUM: «Hrca U BBIYUCICHUS»; «ANTreOpanvecKue BRIpaKeHU;

«YpaBHEHUS U HepaBeHCTBay; «DyHKuumn». Kaxnas u3 3TUX coaepKareIbHO-METOAUYECKUX JTUHUN
pa3BUBaETCA Ha MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, eCTECTBEHHBIM 00pa3oM MeperuieTasch u
B3aMMOJICUCTBYS C IPYTMMHU €ro JHHHUSIMH. B X0/1e n3ydeHust Kypca 00y4JarommuMcs MPUXOANUTCS JIOTHYECKU
paccyXknaTth, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U € 3THM I11€1ec000pa3HO BKIIOYUTH B
MpOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Iesibl MAaTEMAaTHIYECKOTO
00pa30BaHus U CIIOCOOCTBYIOMNIME OBJIAICHUIO 00YUAIOIIMMUCS OCHOB YHUBEPCAIh- HOTO MAaTEMaTHIECKOTO
s3bIKa. TakuM 00pa3zoM, MOKHO YTBEPKIATh, YTO COACPIKATEIBbHON U CTPYKTYPHOH 0COOEHHOCTBIO Kypca

«Aunrebpa» sABISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copepxanue TUHUU «UucCaa U BBIYMCICHUS» CIYKUT OCHOBOMW JJIsI AAJbHEHIIIET0 U3YUEHUSI MaTEeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y O0YUAIOIIUXCS JIOTUYECKOT0 MBIIIUICHUS, (HOPMUPOBAHUIO YMEHHS TTOJIb30BATHCS
QITOPUTMAMH, a TAKKE TPHUOOPETEHHUIO TPAKTUYECKIUX HABBIKOB, HEOOXOMMBIX JIJISl TIOBCETHEBHOM KHU3HU.
Pa3BuTHE MOHATHS O YMCIIe B OCHOBHOM IITKOJIE CBSA3aHO C PAIlMOHATBHBIMU M HPPAIIMOHATEHBIMHA YUCIIAMH,
(dhopMUpOBaHNEM MIPEACTABICHUN O EHCTBUTEIHLHOM YHCIe. 3aBEPIICHNE OCBOCHHS YUCIOBON JTUHUHU
OTHECEHO K CTapuieMy 3BeHY 0011ero oopa3oBaHusl.

Coneprxanue IByX anreOpandecKkux JUHUN — «ANreOpandecKkue BRIPaKCHUS» U «Y paBHEHUS H
HEpPaBEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYJAIOTIMXCS MaTEMaTHUECKOT 0 arnmnapara, Heo0XoIu-
MOT0 JIJTS pEIICHHS 3a7a4 MaTEeMAaTHKH, CMEKHBIX MPEIMETOB M MPAKTHKO-OPHUEHTUPOBAHHBIX 3a1a4. B
OCHOBHOH IIKOJI€ y4eOHBII MaTepHas rpynnupyeTcs BOKPYT pallMOHAIBHBIX BhIpaKeHUN. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKM KaK SI3bIKa JUISL IIO- CTPOEHUS MATEMaTHYECKHX MOJENIEH, ONHCAHUs
MIPOIIECCOB U SIBJIEHUH pearbHOro Mupa. B 3amaun oOyuenus anredpe BXOAT TaKkKe JalbHeHIee pa3BUTHe
QITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOIUMOT0, B YaCTHOCTH, JJIsI OCBOCHUS Kypca HH()OPMATUKH, U
OBJIaJICHHWE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeodbpazoBanne cuiMBOIBHBIX ()OPM BHOCUT CBOM
cnenuduuecKuil BKJIa1 B pa3BUTHE BOOOpaKEHHUs, CIIOCOOHOCTEH K MaTEMaTHYE€CKOMY TBOPYECTBY.

Conepxanne GyHKIMOHAIBHO-TpapHUECKON JINHUY HAIEJIEHO Ha MOTyYeHUE IIKOIbHUKAMH 3HaHUH O
GyHKIMSIX KaK BaKHEHIIel MaTeMaTHYeCKOH MOJENH JUIsl ONUCAHUS M HCCIIeIOBaHUs pa3HOOOPa3HbIX
MIPOLIECCOB M SIBJICHUH B MpUpOJe U obmecTBe. M3yuenne 3Toro Marepuaia ciocoOCTBYET Pa3BUTHIO Y
00y4Jaronuxcst yMeHHs UCIOJIB30BAaTh PAa3INYHbIC BBIPA3UTEIbHBIE CPECTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHMBOJIMYECKHE, rpaduiecKrue, BHOCUT BKJIaJ B (opMUpOBaHUE MPEICTABICHUI O POJIU
MaTE€MaTUKHU B Pa3BUTHUM LUBWIM3ALUU U KYJIbTYpPBHI.

MECTO YYUEBEHOT'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TUTaHy B /—9 Kitaccax u3ydaeTcsi yueOHBIH Kypc «Anredpa», KOTOPBIN BKIIOYAET
CJIeIyIOILI[Me OCHOBHBIE Pa3eibl cofepskanus: «Uucna u BEIYUCICHUSY, «ANreOpandecKue BRIPakeHH,
«YpaBHEHMS U HEpaBEHCTBa», « DYHKIUN.

VY4eOHBIN M1aH HA U3y4eHHE anreOpbl B 7—9 Kiraccax OTBOAUT HE MEeHee 3 y4eOHBIX 4acOB B HEJIEIIO B
TEeYEHHUE KaXKJI0T0 rofa o0y4deHus1, Bcero 3a Tpu rojaa ooyuenus — He MeHee 306 yd4eOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA (IIO TOOAAM OBYYEHUA)

7 KJaacc

Uucna u BIYUCIEHUS

PannonaneHbie yucna

Jpo6u 0OBIKHOBEHHBIC U IECATHYHBIE, IEPEX0Jl OT OJHOM GopMbI 3anucu Apodeit k apyrou. [TonsTue
palMOHANBHOTO YHCIIA, 3aMHCh, CPABHEHUE, YIIOPSIJOYNBAHIE PAlMOHAIBHBIX YUcel. ApupMETHIECKHE
NENUCTBUS C pallMOHAJIBHBIMU YKcIaMu. Pemenne 3ajay U3 peajbHON NpakTUKK HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNIeM: ONpeesieHue, Ipeodpa3oBaHuEe BIPaXKEHUH Ha OCHOBE
olnpeesieHus, 3anuch 00abmuX yucen. [IpoueHTsl, 3anuch TPOLEHTOB B BUJE IpOOH U ApOOHU B BUJIE MPO-
1eHTOoB. Tpu OCHOBHBIE 33a/1a4uM HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3PEaTbHOU MPAKTHKH.

[IpumeHeHre MPU3HAKOB JEIMMOCTH, Pa3lOkKEHHE HAa MHOKHUTEIN HATypalbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE MpsiMasg U 0OpaTHAasi IPOMOPLIHUOHAIBHOCTH.



Anrebpandeckue BBIpaKEHUS

[IepeMeHHbIe, YMCIOBOE 3HAYEHUE BBIPAXKEHUSI C MEepeMEHHOW. JlomycThMble 3HAUEHUS! MEPEMEHHBIX.
[Ipencrasnenue 3aBUCMMOCTH MEXAYy BEIUUMHAMU B BUJE (HOpMyIbl. Beruuciaenus mo ¢popmynam.
[IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUN, TOXKJAECTBEHHO PAaBHBIE BHIPAKEHHU S, IPaBUIIa MIpeoOpa3oBaHus
CYMM U NIPOU3BEJCHUH, TpaBUia pPAaCKPBITUS CKOOOK U MPUBEAEHUS MOJTOOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM IIOKa3aTeIeM.

Opnnounensl 1 MHOrowieHsl. CreneHb MHorousjeHa. ClioXeHHe, BHIYUTAHUE, YMHOXXEHHUE MHOIOUYJIECHOB.
®opMyJIbl COKPAIEHHOTO YMHOKEHHUS: KBaAPAT CYMMBI U KBaJpaT pasHocTu. Popmyiia pa3HOCTH
KBaJapaToB. Pa3iioxkeHre MHOrOUJIEHOB HA MHOKUTEIIH.

VYpaBHenus. YpaBHeHHEe, KOPEHb YpaBHEHHU S, MPaBUiIa MpeoOpa3oBaHuUsl ypaBHEHHS, paBHOCUIILHOCTh
ypaBHEeHUH. JIMHEHOE ypaBHEHHUE C OJHOHN IEPEMEHHOMN, YNCII0 KOPHEHN JIMHEHHOI O YPaBHEHHUSI, PELICHUE
JUHENHBbIX ypaBHeHUN. COCTaBJIeHUE YPAaBHEHUH 10 YCIOBUIO 3a/laud. Penienue TeKCTOBBIX 3a4a4 C
MMOMOIIBIO YPaBHEHUM.

JIuHeliHOe ypaBHEHHUE C ABYMsI NE€peMEHHBIMH M ero rpaguk. Cucrema OByX JIMHEHHBIX ypaBHEHHH ¢
JIBYMS TIEpEMEHHBIMU. Perienne cucteM ypaBHEHUN CITOCOOOM MOACTaHOBKH. [IpuMeps! pemeHus
TEKCTOBBIX 33/1a4 C OMOILBI CUCTEM YPABHEHUI.

Koopaunars! u rpapuku. @yHkuuu

Koopaunara Touku Ha npsimoil. YuciioBsle npoMexyTKu. PaccTosiHue MexX 1y ABYMs TOUKaMHU
KoopauHaTHOH npsiMoi. [IpsMoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca u opIuHATa TOYKU
Ha KOOpAnHaTHOHU TuiockocTh. [Ipumepsr rpadukos, 3amanabix Gpopmynamu. UteHne rpagikoB pearbHBIX
3aucuMoctei. [lonstue pynkunn. I'paduk pynkuun. CroiictBa Gynkuuii. JIuneitnas pynkuus, e
rpaduk. ['paduk dyakmauu y = | x [. 'paduyueckoe pemenne TUHEHHBIX ypaBHEHUW M CHCTEM
JIMHEWHBIX YPaBHECHUU.

8 kuacc

Yucna u BBIYUCICHUAS

KBanpatuslit kopens u3 uucina. [loastue 06 nppanronaabHOM uucie. [lecaTnanbie npuOImKeHus
UppannoHaNbHBIX yncen. CBolicTBa apu(METHIECKUX KBAJPATHBIX KOPHEH M UX MPUMEHEHHE K
npeoOpa30BaHMIO YMCIOBBIX BHIPAKEHUN M BBIYUCICHUSAM. JelicTBUTENbHBIC YHCIIA.

Crenensb ¢ nenslM nokazareneM U e€ ceoiicTBa. CTanaapTHas 3allMCh YHUCIIA.

AnreOpanyeckue BhIpaXeHUs

KBaapaTtubiii TpéxusieH; pa3noKeHne KBaJAPaTHOTO TPEXUIEHA HA MHOXHUTEIH.

Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoid apoou. CriokeHue, BBIYUTAHHE,
YMHOXCHHE, JeJIeHue anreOpandeckux apoOeil. PammoHanbHBIE BRIpAKCHHUS W WX MpeoOpa3oBaHHE.

YpaBHEHUS U HEPABEHCTBA

KsampatHoe ypaBHeHUE, (hopMysia KOpHEH kBaapaTHOTro ypaBHeHUs. Teopema Buera. Pemenue
ypaBHEHUH, CBOJAMINXCS K IMHEHHBIM M KBapaTHBIM. [IpocTelimue 1poOHO-panoHa bHbIe ypaBHEHHUS.

I'padmyeckast mHTEpIIpeTallMs YpaBHEHUH C JIBYMS IEPEMEHHBIMH M CHUCTEM JIMHEHHBIX ypaBHEHUH C
NBYMs IepeMeHHbIMU. [IpuMepsl perieHus cCucTeM HeIMHEHHbIX YPABHEHUH € IByMS IEPEMEHHBIMU.

Pemenune TekCTOBBIX 3a/1a4 anredpandeckuM crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO C OAHOM NepeMEHHONW. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OIHOM mepeMeHHOH. CHCTeMbl JIMHEHHBIX HEPaBEHCTB C OJHOMU
MEPEMEHHOM.

OyHKIUH

[Monstue pynkuuu. O6macTh ONMpeeeHns] 1 MHOXKECTBO 3HaueHU pyHkuuu. CriocoOb! 3a1aHus
¢byukuii. ['paduk pyaknuu. Yrenue cBorcTB GyHKIUH 110 €€ rpaduky. [Ipumepsl rpadukoB HyHKIHIHA,
OTPAXKAIOLIUX peaJIbHbIE MPOLECCHI.

@OyHKIUYU, ONUCHIBAIOUINE MPAMYIO M OOPaTHYIO IPOMOPIMOHANBHBIE 3aBUCUMOCTH, HUX Trpaduky.
Oyuxkuuun Y = X2, Yy = X3,y = X,y=I1x1I I'papuueckoe pernieHne ypaBHEHUH U CUCTEM
YpaBHEHUH.

9 knacc

Uucna u BBIYUCICHUS

JlefcTBUTENbHBIC YKCIIa

PannonanpHble yncna, UPpalMOHATIBHBIE YUCIA, KOHEUHBbIE U OECKOHEYHbIE AECSITUYHBIE IPOOH.
MHOXeCTBO NIEHCTBUTENBHBIX UYUCEN; JEHCTBUTENIbHBIE YMCIa KaK OECKOHEYHbIE AECATUYHBIE IPOOH.
B3aMMHO OJHO3HAYHOE COOTBETCTBHUE MEXAY MHOXECTBOM JECHCTBUTENBHBIX YUCEN U KOOPAUHATHOU



MPSMOM.

CpaBHeHUE IEMCTBUTENBHBIX YK CEN, apu(PMETUUECKUE AEHCTBUSI C IeHICTBUTEIBHBIMU YHCIIaMHU.

W3mepenus, npuOIukeHus, OUEeHKU

Pa3mepsl 00bEKTOB OKPYXKAIOIIETro MUpPA, JUIMTEIbHOCTh IPOLIECCOB B OKPYKAIOLIEM MUpE.

[TpubnnxEHHOE 3HaUEHHE BEIMYMHBI, TOUHOCTh NpubmmxeHus. OkpyrieHue uucen. [Ipuxkunka u
OLICHKA PE3yJIbTATOB BBIYUCICHUI.

VYpaBHEHUS U HEPABEHCTBA

VYpaBHEHUS ¢ OJHON IEPEMEHHOM

JInneiiHoe ypaBHeHUE. Pellienne ypaBHEHHU, CBOASIIUXCS K INHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIMXCS K KBaJApaTHBIM. BUKBaIpaTHOE ypaBHEHHE.
IIpumMepsl penieHns ypaBHEHUN TPEThel U 4eTBEPTON CTENIEHEN pa310KEHUEM Ha MHOKUTEIH.

Pemenue n1poOHO-paniuoHaIbHBIX YpaBHEHU. PelleHrne TeKCTOBBIX 3a/1a4 anreopanueckuM METOI0M.

CucrteMsl ypaBHEHUI

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX JUHEHHBIX YpaBHEHUH €
JNBYMs [IEPEMEHHBIMU. Pelmenne cucTeM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOU
creneHu. I'padnueckast MHTEpIpeTalUsi CUCTEMbI YPABHEHUH C ABYMS IIEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a/1a4 anreOpanyecKuM CriocoOoM.

Hepasencrsa

UucioBbIe HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHEMHBIX HEPABEHCTB ¢ ONHOM IEPEMEHHON. Pelenne cucTemM TMHENHBIX HEPABEHCTB C
onHo# nepemeHHoil. KBanpaTHbie HepaBeHcTBa. ['paduueckas nHTEpripeTanus HEPAaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMM.

OyHKIUH
KBagparuunas @ynkmnus, e€ rpaduk u coiictpa. [lapaGona, kKoopAMHATHI BEpIIMHBI TapaboIbl, OCh
cummerpuu napabonsl. ['padukn  dpynkmouii: y=Kkx, y=kx+b, y=y= X,Y=1I1x1|uux cBoiicTsa.

UYucnoBble MOCIeI0BaTEIbHOCTH

Omnpenenenne u CcrocoObl 33aHUS YUCIOBBIX ITOCIEI0BATEIBHOCTEH

[TonsiTHe YMCIIOBOH TIOCIIEIOBATEIFHOCTH. 3aIaHUE TIOCIIEIOBATEIILHOCTH PEKYPPEHTHON (HOpMYIToit 1
dbopMyIoif N-To YjeHa.

ApudpmMernueckas 1 reOMETpUUYECKas IPOrPEeCCUr

Apudmernyeckast u reomerpudeckas nmporpeccuu. opmyiel N-ro uiaeHa apuMeTHIecKon u
reOMETPUYECKOM MPOTPECCU, CYM- MBI IEPBBIX N YJICHOB.

N3o0pakeHne wieHOB apu(METHISCKON ¥ T€OMETPHYECKOM MPOrpeccuii TOYKaMu Ha KOOPIUHATHON
II0CKOCTU. JIMHENHBIN U SKCITOHEHIIMATBHBIN pocT. CIIOKHBIE TPOIEHTHI.

I[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUS PABOYEN ITPOTPAMMBI
KYPCA (ITO TOOAM OBYYEHHNA)

OcBoeHre y4eOHOro Kypca «Airedpa» Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHS JOKHO
obOecreynBaTh JOCTHKEHUE CICAYIONINX TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 Kkaacc

Yucna ¥ BEIYUCIEHHS

BreImonHATh, coueTas YCTHBIC M MUCHbMEHHBIC MPUEMBI, apU(PMETHUCCKUE NECHCTBUS C PallMOHAIbHBIMH
YHUCIAMH.

HaxoauTh 3HaYeHHS YUCIOBBIX BBIPAXKCHUN; TPUMEHATh Pa3HO- 00pa3HbIe CIIOCOOBI U MPUEMBI
BBIYHCJICHHS 3HAUCHUH JPOOHBIX BBIPAKEHUH, COIEPIKANTUX OOBIKHOBEHHBIC U JICCATHYHBIC IPOOH.
[TepexoauThk OT OAHOI (HOPMBI 3aITUCH YKCEIT K APpYroi (mpeoOdpa3oBbIBaTh NECATHYHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO JICCITUYHYIO IPOOB).
CpaBHUMBaTh U yHIOPSAIOUYNBATH pallMOHAIbHBIE YK CIIA.
OKpyrisTh yucna.
BuIMoNHATE TPUKUIKY M OIICHKY PE3yJibTaTa BBIYMCICHHUH, OLICHKY 3HAYCHHW YHMCIIOBBIX BBIPAKCHHI.
BoImonHsSITh AEHCTBYS CO CTENECHIMHU C HATYPaTbHBIMH MTOKa3aTEIIMU.
[IpuMeHaTh TpU3HAKK JCITUMOCTH, Pa3IOKEHUE HAa MHOKWUTEIN HATYPaTbHBIX YHCEIL.
Pemiate mpakTHKO-OPHUEHTUPOBAHHBIE 33Jla4M, CBSA3aHHBIC C OTHOIICHHEM BEIWYHH, MPOMOPIMOHATHBHOCTHIO
BEJIMYMH, IPOIIEHTAMHU;, HHTEPIPETUPOBATh PE3YyJIbTATHl PEIICHUS 3a/1ad ¢ YYETOM OTPAaHUYCHUMN, CBSI3aHHBIX
CO CBOHCTBaMHU pacCMaTPHUBAEMBIX O0OBHEKTOB.



AnrebpandecKke BBIPAKEHHS
Hcnonb3oBaTh anredpanyeckyro TEpPMUHOIOTHIO U CUMBOJIUKY, IIPUMEHATh €€ B IPOLIECCE OCBOCHUS
y4eOHOro marepuarna.
Haxoautp 3HaueHus OyKBEHHBIX BBIPQKEHHH MPH 3aJaHHBIX 3HA- YCHHUSIX MMEPEMEHHBIX.
BoimonHsaTs nmpeoOpa3oBaHus LIEJIOr0 BIPaKEHHsI B MHOTOWJIEH MPUBEICHHEM MTOI0OHBIX CIaraeMbiX,
PacKpBITHEM CKOOOK.
BrinonHsATs yMHOKEHHE OJHOWICHA HA MHOTOWIEH M MHOTO4YJIEHa Ha MHOT OWJIeH, IPUMEHSATh (OPMYIIbI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcCy1ecTBIATh pa3I0KeHUE MHOTOWIEHOB HA MHOMKUTEIIN C TOMOIIBIO BEIHECEHHUS 32 CKOOKH O0LIEero
MHOKHUTEJISI, TPYNIUPOBKHU ClIaraeMbIX, MpUMEeHEeHH GOPMYI COKPAIIEHHOTO YMHOKEHHUSI.
[IpumensTh Mpeodpa3zoBaHsi MHOTOWICHOB JJISI pEIICHUS Pa3IUYHbIX 33/1a4 U3 MAaTEMAaTUKH, CMEKHBIX
IPEAMETOB, U3 peaJbHON MPAKTUKHU.
Vcnonb30BaTh CBOMCTBA CTENEHEHl ¢ HaTypalbHBIMM IOKA3aTeNsIMHU Ul NTPeoOpa3oBaHUS BBIPAKECHUH.

VYpaBHEHU U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHUS C OJHOW NEPEMEHHOMW, MPUMEHSISI IIPAaBUJIA MEpexojJa OT UCXOIHOIo
ypaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTh, SBISIETCS TM YUCIO KOPHEM YpaBHEHUS.

[IpumensTs rpadpuveckre METOABI MPHU PEIICHUH JTMHEHHBIX YPABHEHUN U UX CHCTEM.
[TonGupaTe mpuMepsl Map YHCEN, SBISIOMINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C JIBYMS TEpEeMEHHBIMHU.
CTpouTh B KOOPAMHATHOHN IUIOCKOCTH TpadWK JIMHEWHOTO YpaBHEHUS C IBYMS MTEPEMEHHBIMHU; MOIB3YSICh
rpaduKoM, TPUBOIUTH MPUMEPHI PEIICHUS ypaBHEHHS.

Pemats cuctembl IBYyX JIMHEHHBIX ypaBHEHHUH C JBYMS TIEPEMEHHBIMH, B TOM 4HCIe TpadUUecKH.

CocraByaTe U pemaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHHH IO YCIIOBHIO 3aadyH,
WHTEPIPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4d MOTYyUYCHHBIN pe3ybTar.

Koopaunars! u rpaduku. yHKIInn

N300pakath Ha KOOPAMHATHON TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIWHATaM, JIy4H,
OTPE3KH, HHTEPBAJIbI; 3a- MUCHIBATh YHCIOBBIC IPOMEKYTKH Ha anreOpandecKkoM si3bIKe.

OTmeyaTh B KOOPAMHATHOW MIIOCKOCTH TOYKH I10 3aJJaHHBIM KO- OpJIMHATAM; CTPOUTH Ipaduku
nuHeWHBIX QyHKIuH. CTpouTsh rpaduk pynkmun y = | x I.

OmnwuceBaTh ¢ MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYHMHAMHU: CKOPOCThH, BpEMH,
paccTosiHUE; [IeHa, KOJTUYECTBO, CTOMMOCTbD; IPOU3BOAUTEINBHOCTD, BpeMsl, 00BEM pabOTHI.
Haxomute 3HaueHne QyHKIMHM TIO 3HAYEHHUIO €€ apryMeHTa.
[TornmaTts rpaduyuecknii ciocod MpeaCTaBICHUS U aHaAIM3a HH- (OpMaIliH; H3BJICKATh U
WHTEPIPETHPOBATH HHPOPMALHIO U3 TPA(QHUKOB peanbHBIX MPOIECCOB U 3aBHCHMOCTEH.

8 ki1acce

Uucina v BBIYUCICHUSA
Hcnonp30BaTh HayaabHbIE PEICTABICHUS O MHOXKECTBE ACHCTBUTENBHBIX YUCEN AJISI CDABHEHMS,
OKPYTJICHHS W BBIYUCICHUH; H300pakaTh JCHCTBUTEIbHBIC YHCIIa TOYKAMU Ha KOOPJIUHATHON MPSIMOM.
[TpumensaTh moHATHE apU(PMETHUECKOTO KBAJPATHOT'O KOPHS; Ha- XOAWUTH KBaJpaTHbIE KOPHH, HCIOIb3YA
IpU HEOOXOJJMMOCTHU KAJIBKYJIATOP; BBIIOIHATH TPe0Opa30BaHMsI BEIpAKEHUH, COEpKAINX KBaJIpaTHbIC
KOpPHHU, HUCTOJIb3Ysl CBOMCTBA KOPHEH.
Hcnonb3oBath 3anucu OOMBIINX U MAJIBIX YUCEI C IIOMOUIBIO JeCATUYHBIX ApoOeil u creneneit uncna 10.

AnreOpandeckue BBIPOKEHHS

[IpuMeHsATh NOHATHE CTENEHH C LEIbIM IT0Ka3aTeNeM, BBIIOIHATh IPeo0pa30oBaHusl BbIPaXKEHUH,
COJIEpIKAIUX CTENEHHU C IeJIbIM OKa3aTEIEM.

BEIMONHAT TOXKIECTBEHHBIE TPE0OPa30BaHUs PAIlMOHATIBLHBIX BHIPAXKEHUI Ha OCHOBE TPaBUII
JeHCTBUN HAJl MHOTOWICHAMU U anreOpandecKuMu IpOoOsSMH.

PacknanpiBaTh KBaApaTHBIM TPEXUWIEH HA MHOKUTEH.
[IpumensTh npeoObpazoBaHus BEIPAKEHUN JUIA PELLIEHUS Pa3IMYHbIX 3a/1a4 U3 MaTEMaTHKH, CMEXHBIX
MPEIMETOB, U3 PealbHON MPAKTUKH.

VYpaBHeHUs U1 HEpaBEHCTBA

Pemats nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U pallUOHAJIbHBIE YPaBHEHUS, CBOJSIIINECS K HUM,
CUCTEMBI ABYX YPaBHEHMH C IBYMS NEPEMEHHBIMU.
[IpoBonuTe mpocTeiiiue uccae0BaHus YpaBHEHUN U CHCTEM YpaBHEHH, B TOM UYHUCIE C MPUMEHEHHEM
rpaguyeckux npeacTaBleHui (yCTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WJIM CUCTEMa ypaBHEHUM pelieHus,
€CJIM UMEET, TO CKOJIBKO, U IIp.).



[TepexoauTh OT cliOBecCHOH (HOPMYIMPOBKH 3a7aud K e€ alreOpanyecKoi MOJETH C IMOMOIIBIO COCTaBICHUS
YpaBHEHUs UM CUCTEMbl YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlauu
MOJYYEHHBIN Pe3ybTar.

IIpuMeHATH CBOMCTBA UMCIIOBBIX HEPABEHCTB JUIsI CPAaBHEHMsI, OLIEHKH; pellaTh JMHEHHbIe HEpaBEHCTBA
C OJIHOM MEPEMEHHOM M UX CUCTEMBI; 1aBaTh rpaMUECKyI0 MIUTIOCTPALIMIO MHOXKECTBA pPeIIeHUN
HEpaBEHCTBA, CUCTEMbl HEPaBEHCTB.

O yHKIUH
IToHumats U UCIIOIB30BATH (PYHKLMOHAIBHBIE OHATHS U SA3bIK (TEPMUHBI, CHMBOJIMUYECKHE 0003HAUCHMS);
OIPEENATh 3HaYeHHEe (PYHKLIMHU 110 3HAYSHUIO apryMEHTa; ONpeAeNiiTh CBOMCTBA (DyHKUMHU IO €€ rpaduxy.

Crtpouts rpaduky 3JIeMEHTapHBIX QYHKIUNA BUAA Y = X, Y =X,

y =x3,y= X, Yy = Ix|; onuceiBaTh cBOiicTBa 4MCIOBON (QyHKUMHU 1O €€ rpaduxy.

9 ki1acce

Uucna v BBIYUCIECHUS

CpaBHMBATh U YHOPSIOYMBATh PAllMOHAIBHBIE U HUPPALlMOHAIbHBIC YHCIIA.

BreimonuaTs apudmeTnyeckne NeiCTBUS ¢ PAllMOHAIBHBIMU YHCIIAMH, COUYETAast yCTHBIE U MMChbMEHHbIE
NPUEMBI, BHIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YHCIAMHU.

Haxonuth 3Ha4eHus cTeneHel ¢ LeIbIMH MTOKa3aTeIsIMA U KOPHEN; BBIYUCIIATh 3HAUCHUS YHCIIOBBIX
BBIPAYKEHHUII.

OKpyrasTh AEUCTBUTEIBHBIC YK CIIA, BBIMOIHATH MPUKHUIKY PE3yIbTaTa BBIYUCICHUH, OIIEHKY YHCIOBBIX
BBIPAXKCHUM.

YpaBHEHUA U HEPABEHCTBA

Pemate nuHelHbIe U KBaZpaTHbIE ypaBHEHUS, YPAaBHEHHsI, CBOIIMECS K HUM, NMPOCTEUIIHNE JPOOHO-
panuoHaNIbHbIE YPaBHEHHUS.

PemaTe cucTemMbl IBYX JTUHEHHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMH U CHCTEMBI IByX YPAaBHECHHUI, B
KOTOPBIX OJTHO ypaBHEHUE HE SABISICTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3a/aun anreOpanyecKuM CIIOCOOOM C TOMOIIBIO COCTABICHHUS YPaBHEHHUS HIIU
CUCTEMBI ABYX YPaBHEHHH C JBYMs IIE€PEMEHHBIMU.

[IpoBoguTE TIpOCTEHIIE WCCIEAOBAHUA YPABHEHHI W CUCTEM YPABHEHWI, B TOM YHUCJE C MPUMEHEHUEM
rpaduUecKux MpeacTaBlIeHuH (YCTaHABINBATh, HIMEET JIM YpaBHEHUE UM CUCTEMa YpaBHEHUN pelIeHus,
€CJTM UMEET, TO CKOJBKO, U TIP.).

Pemrats nuHeiHbIe HEPAaBEHCTBA, KBAAPaTHBIE HEPABEHCTBA; NM300pakaTh pelIeHNue HEPABEHCTB Ha
YUCIOBOM MPSAMOM, 3aIMCHIBATh PELIEHHUE C TIOMOIIBIO CUMBOJIOB.

Pemats cuctemsel IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBapaTHOE
HEPaBEHCTBO; U300paxkaTh pPeIIeHNE CUCTEMbl HEPABEHCTB Ha YNCIOBOW MPSIMOH, 3alIUCHIBATh PEIICHUE C
MIOMOUIBIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PELIEHUHN PA3JIMYHBIX 3a]a4.

Oynknuu. PaciozHaBath (yHKINY H3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIONOKEHHE Ha
KOOPJIMHATHOU MIIOCKOCTH IpauKOB

¢bynkuumii Buga: y = kx, y=kx+ b, y=k ,y=ax2 + bx + c,

y=x3,y=X,Y=1x|B3aBUCUMOCTH OT 3HaYEHU KOI()PUIINEHTOB; OMUCHIBATH CBOMCTBA () YHKIIHH.

6 CTpouTh ¥ U300pakaTh CXeMaTHUYECKU IpaQUKU KBaJAPATUUHBIX

(GyHKIUH, ONMUCHIBATH CBOIMCTBA KBAJPATUYHBIX (PYHKLIUH MO UX rpaduKam.

PacnioznaBaTh kBagpaTHUHyO QYHKIHIO TIO (QOpMyIie, MPUBOAUTE MPUMEPHI KBAJPATUUHBIX (YHKIIHHA
U3 peaNbHOW )XKU3HU, PU3UKH, TEOMETPHUH.

ApudmMernueckas ¥ reOMETpUUYECKas MPOrPEeCcCUH
Pacno3naBaTh apu)METHUECKYIO M TEOMETPUUYECKYIO MPOTPECCUHU MPHU PA3HBIX CIIOCO0aX 3adaHusl.
BEIMONHATE BBIYUCIEHHS C UCIIONB30BaHUEM (OPMYI N-TO WwieHa apu(pMETHUYECKOW M TeOMETPUYECKOM
MPOrpeccuii, CyMMbl EPBBIX N YIEHOB.

N300paxarh 4ieHbl MOCIEAOBATEIBHOCTH TOYKAMH HA KOOPIMHATHOM TIOCKOCTH.
Pemiats 3a1auu, cBsI3aHHBIE C UUCIIOBBIMU [10CIE10BATEIbHOCTSAMH, B TOM YHCIIE 33Ja4l U3 peaTbHON
AKHU3HHU (C UCIOJIb30BAHUEM KaIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTUM).



Conep:xanue y4eoHoro mpeamera (7 KJjacc).

1. Boipaxkenus. To:kaecrBa. YpaBHenus. (16 u)

UucnoBble BbIpakeHUs. BpipaxkeHus ¢ nepeMeHHbIMU. CpaBHEHME 3HayeHUU BblpaxkeHuil. CBoiicTBa
nevictBuil Haj uyucinamu. ToxknectBa. TokaecTBeHHBbIE MPeoOpa3oBaHUSA BBIPAXKEHHI. YpaBHEHHE MU €ro
kopHU. JInHeliHOe ypaBHEHHUE C OAHOM NepeMeHol. Pemenne 3aa4 ¢ MOMOUIBIO YPaBHEHUH.

2. ®ynknuu. (14 yacos).

UYro Takoe pyHkuusa. Beruucnenue 3nauenuit Gpyukuuu no ¢popmyine. I'papux dynkuuu. Ipsmas npomop-
LUOHAJIBHOCTb U ee rpaduk. JInneiinas pyHkuus u ee rpapuxk.

3. CTenennb ¢ HATypajibHbIM noka3atesneM. (11 uacos)

OmnpeneneHue CTENEHU € HATYpajdbHBIM IOKa3aTeleM. YMHOXKEHUE M JelieHue creneHeil. Bossenenue B cre-
MeHb MPOU3BEACHUS U CTETICHHU.

4. OnHo4YIeH, ero CTaHAapPTHLII Bu. (9 yacoB)

OnHouneH W ero craHIapTHbI BuJ. CHOoXEHWE U BBHIYUTAHUE OJHOUICHOB. Y MHOXEHHE OJHOUJICHOB.
Brinecenune o0mero MEHOXHTENS 32 cKOOKU. DyHk1usa y=x2, € rpapuk. Oyakuus y=x3, e€ rpaduxk.

5. @opmyavt cokpawennozo ymuodcenus. (20 uacos)

Bo3Benenue B kBagpaT CyMMBI  Pa3HOCTH JABYX BhIpakeHUH. Bo3BeneHne B Ky0 CYMMBI U Pa3HOCTH JIBYX
BBIPAXKCHHUHI. Y MHOXXEHHE PAa3HOCTHU ABYX BBIpAXKEHHMH HAa MX CyMMY. Pa3noxeHune pa3HOCTH KBaJIpaToB Ha
MHOXHUTENH. Pa3noxenrne Ha MHOXHUTEIN CYMMBI U pa3HOCTH Ky0oB. [IpeoOpa3oBanme meaoro BeIpakeHU s
B MHOTOWIEH. [I[puMeHeHne pa3muyHbIX CITOCOOOB Pa3I0KEeHHS Ha MHOKHTEIH.

6. Muozounenwt (17 uacos)

MHorowieH u ero cranaapTHbiil BujA. Cl10)KEHUE W BBIYUTAHUE MHOTOWIEHOB. ¥ MHOKEHUE OJHOWIECHA Ha
MHOTOWICH. BpiHeceHHe oO0mero MHOXHUTEIS 3a CKOOKH. YMHOXXEHHE MHOTOWJIeHa Ha MHOTOYJICH.
Pa3noxenne MHOTOWIeHa HA MHOKUTEIU CIIOCOOOM IpyNMHUPOBKH. J{0Ka3aTEIbCTBO TOX/IECTB.

7. Cucmemut auneiinvix ypasuenui. (13 uacos).

JluHeiitHOe ypaBHEHHE C ABYMS TEpPEeMEHHBIMHU. | papuK JTUHEWHOTO ypaBHEHHS C IBYMS IMEPEMEHHBIMH.
Cucrembl JTUHEHHBIX ypaBHEHHUH ¢ JByMsi mepeMeHHbIMH. Croco0 monactaHoBku. Croco0d cioKeHwHs.
Pemenune 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHU.

7. IloBTOpenue (5 yacoB). CiioKeHHUE ¥ BBIYUTAHHE OOBIKHOBEHHBIX IPOOCH M CMEIIaHHBIX YHCEI
YMHOXEHUE U JiefieHne apooeit [lelicTBrs ¢ oTpUIlaTeIbHBIMH YHCIaMU. BeIUnCIIeHNE TTPOIEHTOB .
Oyuknun. OpHounedbl. MHorouneHsl @DOpMysnbl COKpalleHHOTO yMHOXeHUsT CHCTeMBbl JMHEWHBIX
ypaBHeHUl. Penenue 3aga4 Ha JBU)KEHHE U HA COBMECTHYIO paboTy

TemaTH4eckoe IIIAHUPOBaHUE

Nel Tembl Kypca KosaunuecTtBo KoaunuecTtBo
4acoB K/ paboT
1 Boipaxkenusi. ToxkaecTBa. YpaBHeHHs. 16 2 (1+ BX.K.p.)
2 |DyHKIUAH 14 1
3 [CremeHb ¢ HATYpaJbHBIM ITOKA3aTEIEM. 11 1
4 (OpHOYJIEH W ero CTaHIapTHHIN BU. 9 1
4  IMHOTOYJICHBI 17 2
5 |@opmynw coxpawennozo ymuooicenusl. 20 2
5 |Cucmewmbl nuHeliHbIX ypasHeHuUU. 13 1
6 [[loBTOpeHue 5 l(uTorosas)
Bcero 105 11




Cnoco0bl OlIeHKH IVIAHHPYEMBIX Pe3yJIbTaTOB 00pa30BaTeJbLHOIO0 NMpouecca

Pe3ynbTaThl Cucrema oO1leHUBaHUS

DOpMBI KOHTPOJIS
00pa3oBaTeNbHOro mpolecca

JInuHoCTHBIE HaGmonenue, orpoc HenepconudunmupoBanHas oleHKa

MeranpeaMeTHbIE Habntonenue, KoneKTHBHEIE YpoBHEBOE OLICHUBaHKE, CAMOOICHKA,
paboThI OuHapHas oleHKa (3auér-He3auer)

IIpenmerHslie Buemnwuit koHTponb (YCTHBIN 5-0annpHOE OlleHUBaHKEe, OUHAPHAS
OTIPOC, TECTUPOBAHUE), OIleHKA (3a4éT-He3aueT),

npakTuieckas padora,

CAMOKOHTPOIb (TECTHPOBAHHE) CaMOOIIEHKA, HAKOIIUTEJIbHAS OLICHKA

KonTpons 1 onieHka pe3yIbTaToB OCBOEHUS IPOrpaMMbl yIEOHOTO IIpeaMETa (HpOMeHCymouHan ammecmayus)
O umozam uemeepmu, nOY200Us, 2004 POBOIUTCS: B GOpME KOHTPOJIBHBIX PadoT, BhionHeHus: BITP.



KanennapHo-remaTnyeckoe niIaHupoOBaHHe

Ne 11/

Pa3gennbl, TeMbl

Conep:xkanue

DJIEKTPOHHBI €
(mudpoBsbIe)
oOpa3oBaTeJib
HbIe pecypchl

Beipakenus. ToxnecTBa. YpaBHeHusi. 16 yacos.

UucnoBble BBIPAKEHUS.
Brruucnenue 3Hau€HUN YMCIIOBBIX BBIPAXKEHUH.

Beipaxkenus ¢ nepeMeHHbIMY BbrunciieHne3HaueHu i
BBIPAYKEHUI C IEPEMEHHBIMM.

CpaBHeHHe 3HaueHUH BoipaxkeHul CBolicTBa
neiicTBuit Hax uncinamu Ilopsnok apupmernyeckux
nmericruit. ToxkmecTBa.

BxoaHasi KOHTpoOJILHAsA padoTa.

'YpaBHEHUE U €r0 KOPHU

Pemenne YpaBHCHUSA U HAXOXKJICHUEC €TI0 KOPHA
JIMHEHOE ypaBHEHUE C OJTHON NMEPEMEHHOU
Pemenne TMHENHBIX YPaBHEHUN C OTHOMTIEPEMEHHOMN
Pemenwne 3aga4 ¢ MTOMONIBIO YPaBHEHUM

Pemenwne 3aaa4 ¢ TOMONIBIO TMHEWHBIX YPAaBHEHU U
Pemenune 3a1ad ¢ MOMOIIBIO YPaBHEHHM.
KonTpoJbHasi padora Ne 1

[IpumeHeHne pa3sHOOOpa3HBIX
CIIOCO0OB M NMPUEMOB BBIYHCIICHUS
3HA4YEHUI IPOOHBIXBBIPAKEHUH,
copepkamux 0OBIKHOBEHHBIE 1
NecITUYHBIE 1pOoOH, pelIeHne
3a/1a4 Ha 4aCTH, MPOLEHTBHI,
[IPOIOPLIUH, HA HAXOXKIECHUE
TpOOM OT BEJIMUMHBI U BETUYUHBI
o e€ npobu. [Ipumenenue
[PU3HAKOBIEITUMOCTH,
[PA3JIOKEHHS Ha MHOXHUTEIN
HATypaJbHBIX uncen. Pemenue
YpaBHEHUH, MPUBOIUMBIX K
ITHHEHBIM.

https://resh.e

du.ru/subject/
lesson/7724/s

tart/311531/

https://resh.e

du.ru/subject/
lesson/7235/

main/292200/

https://resh.e

du.ru/subject/
|esson/6845/s

tart/269458/

https://resh.e

du.ru/subject/
lesson/6841/s

tart/315181/

https://resh.e

du.ru/subject/
lesson/6847/s

tart/237920/

https://resh.e

du.ru/subject/
|esson/6839/s

tart/237145/

dynkuuu. 14 yacos.

Uto Takoe pyHKIUS

Boruncnenue 3HaueHuid QyHKUIUU 1O Gopmyre

Brraucnenve 3HaueHuidd GyHKIMU 10 GopMyIie

OTmeuath B KOOPJAUHATHOM
[IOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJMHATaM; CTPOUTD I'padUuKH

G yHKIUH, 3aJaHHBIX (opMyTIamMH.
IPacmio3HaBaTh

https://resh.e

du.ru/subject/
lesson/3139/s

tart/
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https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/3139/start/

I'paduk pynkun
[Toctpoenue rpaduxa GyHKUIUU.
[Ipsimast mponoOpIMOHATBHOCTE U €€ Ipaduk

[Toctpoenue rpaduka npsMoi MpOnOpPLHOHAIb-
HOCTH

JIuneiinas GyHkus u ee rpaduk
[Toctpoenue rpaduka muHeHON HYHKITUN
KonTtpoJbHas padora Ne 2 no teme « DyHKIUW)

nuHelHy0 QyHknuo Y = KX + b,
OIUCHIBATH €€ CBOMCTBA B
3aBUCUMOCTH OT 3HA4CHUU

ko3 umreHToB k u b.
Haxoauts 3HaueHue GyHkuuu
10 33/IaHHOMY apryMEHTY.
Haxonuts 3HaueHue aprymeHTa
10 3HaYCHUIO QYHKIUU.
Hcnonb3oBath nugpoBsie
pecypcehl s IOCTPOCHHUS
rpadukoB GyHKIMHI U U3ydEHUS
ux coiicts. [IpuBoauTh
IIPUMEpPHI TUHEHHBIX
3aBUCHUMOCTEN B PEAJIbHBIX
npoleccax u SBJICHUSIX.

https://resh.e

du.ru/subject/
lesson/2910/s

tart/

https://resh.e

du.ru/subject/
|esson/1966/s

tart/

https://resh.e

du.ru/subject/
lesson/7278/s

tart/248161/

CreneHb ¢ HATYPAJbHBIM NOKa3aTesaeM. 11 yacos.

OmnpeneneHue CTENEHNU C HATYpajabHbIM
[OKa3aTeleM

YMHOXeEHHUE cTereHen

JleneHue creneHeu

BosBeaeHue B creneHb IIPOU3BCICHUA

BosBeaeHue B creneHb IMPOU3BECACHUA U CTCIICHU

OnHOWIEH M €ro CTaHAapTHBIA BUL

Crnoxenre U BEIYUTAHUE OHOYJICHOB

YMHOXEHNE OJHOYIICHOB

Bo3Benenue ogHo4IeHa B CTCIICHD

2

DyHKIMK BHAA ) ~X2M ¥ =x° 1 uX rpaduku

KonTposabHas padora Ne 3 mo teme «CTeneHsb ¢
HATYPAJbHBIM NOKAa3aTeJIeM»

OnpezaeneHue CTENeHH,
OCHOBAHUS CTEINEHU, TI0Ka3aTeNs
creneHu. lIpuMeHenne cCBOMCTB
CTENEHU K NMpeoOpa3oBaHUIO
BBIPAKEHNM, HAXOKICHUIO
3HaYEHUH CTENEeHH. 3HAKOMCTBO
¢ rpadpuxamMu QyHKIUN y=x2,
y=x3.

https://resh.e

du.ru/subject/
lesson/7269/s

tart/303331/

https://resh.e

du.ru/subject/
lesson/7232/s

tart/304286/

https://resh.e

du.ru/subject/
lesson/7260/s

tart/310135/

https://resh.e

du.ru/subject/
lesson/7257/s

tart/304321/

OnHo4YJIeH U ero cTaHAAPTHBIN BUI. 9 yacoB.
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OnHOYJIeH U €ro CTaHIapTHBIN BUT
Cii0)keHHE W BBIYMTAHUE OJHOWIECHOB.
VYMHOX€EHNE OIHOYJICHOB.

Brinecenne o0111er0 MHOXKHATENS 3a CKOOKH

IIpumeHeHue pacnpeneauTeaIbHOro CBOHCTBA
YMHOKEHHS.

[IpeoGpa3zoBanue BhIpaKEeHUM

KonTtpoJabsHas padora Ne 4 o reme: «OnHo-
YIeHbD»

[IpuBeneHue ogHOUYIIEHA K
CTaHJIapTHOMY BUY.
YMHO)K€EHUE OJTHOUJICHOB.
IIpuMeHeHue CBONCTB CTENEHH K
npeoOpa3oBaHUIO OJHOUYICHOB.

https://resh.e

du.ru/subject/
lesson/7724/s

tart/311531/

https://resh.e

du.ru/subject/
lesson/7258/s

tart/310122/

https://resh.e

du.ru/subject/
lesson/7253/s

tart/248791/

Muoroujensl. 17 yacos.

VYMHOKEHNE MHOTOWISHA Ha MHOT'OYJICH
YMHOXEHHE MHOTO4JIEHa Ha MHOT OWJIEH.
YMHOXEHHE MHOTO4JIEHa HA MHOT OWJIEH.
VYMHOK€EHUE OJHOUWIEHA Ha MHOTOWIEH.
KonTpoabHnas padora NeS o reme

«IIpou3BeeHHEe MHOTOYJIEHOB)»
Crnoco0 rpynmupoBKy.

PaznokeHne MHOTO4YJIEHAa HAa MHOXHTEIH CIIOCOOOM
IPYNIIUPOBKH.

KourposabsHasi padora Ne6 o reme
«IIpeoOpa3oBaHnne MHOIOYJIE€HOB»

Brimonnenne npeobpazoBanus
EJIOro BbIpaXXCHHA B MHOT'OYJICH
MPUBEICHUEM TTOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.
Brmmonmaenne YMHOXCHUA
OJTHOYJICHA HA MHOTOUJICH U
MHOTrO4JICHA Ha MHOTOYJIEH.
PaznoxxeHne MHOTOUYJIEHOB Ha
MHOXHUTECIN HyTéM BBIHCCCHU 3a
CKOOKH OOIIIEro MHOKHTEIS.
IIpumenenune npeoOpa3oBaHUs
MHOTOYJIEHOB IS peIIeHMs
Pa3IMYHBIX 33249 U3 MaTEMaTHKH,
CMEKHBIX TIPEIMETOB.

https://resh.e

du.ru/subject/
lesson/7256/s

tart/247971/

https://resh.e

du.ru/subject/
lesson/7255/s

tart/310190/

https://resh.e

du.ru/subject/
lesson/7262/s

tart/248758/

@DopMy.JibI COKpAIIeHHOTO YMHOKeHus1. 20 yacoB.

BosBenenue B kBaapaT CyMMBI M pa3HOCTH ABYX
BBIPAXXECHUMN

PaznokeHne Ha MHOKUTENH C IMOMOIIBIO (HopMyI
KBaJpaTa CyMMBbI U KBaJgpaTa pa3HOCTH

PaznoxxeHrne Ha MHOXUTEIIHM C IIOMOIIBIO (bOpMy.]'I
KBaJapaTra CYMMBI U KBaJipaTa pa3HOCTH.

[Tpumenenne GopMysabl pa3ioKEHUS HA MHOXKHUTEIN
C TOMOIIbI0 POPMYI KBaJpaTa CyMMBI U KBajpaTa
Pa3HOCTH.

KonTpoabHnasi padora Ne 7 no reme «@opMyJibl

[Ipumenenue GpopmyIsl KBagpaTa
CYMMBI U KBaJIpaTa pa3HOCTH,
pa3HOCTH KBaJpaTOB, CyMMBI H
pa3HOCTH KyOOB.

PaznoxxeHne MHOro4IeHOB Ha
MHOYKUTENH TyTEM BBIHECEHUS 3
CKOOKH OOIIIEro MHOXKHTEJIS,
MIpUMEHEHVS] (JOPMYIIBI pa3HOCTH
KBaJIPaToB.

https://resh.e

du.ru/subject/
lesson/7246/s

tart/304407/

https://resh.e

du.ru/subject/
lesson/7250/s

tart/269671/

https://resh.e

du.ru/subject/
lesson/7264/s
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COKPAIICHHOI'0 YMHOXKCHU»

YMHOX€EHUE pa3HOCTH ABYX BBIPAXKEHUU Ha UX
CYMMY

[Ipumenenue GopMysnbl YMHOXKEHHSI Pa3HOCTH JIBYX
BBIPAKEHUI HA UX CYMMY

Paznoxxenue PAa3HOCTH KBAJApPAaTOB HA MHOXKUTECIIU

Pa3noyxenue Ha MHOXKUTENN CyMMBI M Pa3HOCTH
KyOoB

IIpeoGpazoBaHue 11€JI0T0 BEIPAKEHUSI B MHOT'OUIEH
C TOMOIIBI0 (OPMYJT COKPALICHHOTO YMHOKEHHUS

[IpumeHeHne pa3IuuHbIX CIOCOO0B Pa3IoKEeHUs Ha
MHOXHUTEIH.

KontpoabsHnas padora Ne 8 no teme «IIpeodpaso-
BaHMe LeJIbIX BbIPaKeHU D)

tart/292266/

https://resh.e

du.ru/subject/
|esson/7265/s

tart/294868/

https://resh.e

du.ru/subject/
lesson/7248/s

tart/292398/

https://resh.e

du.ru/subject/
|esson/7266/s

tart/292468/

CucrteMbl JIMHEIHBIX ypaBHeHuUii. 13 yacos.
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JluHeliHOe ypaBHEHHWE C IBYMs IEPEMEHHBIMU

['paduk nuHEHHOr0 ypaBHEHUS C ABYMS IIEPEMEH-
HBIMU

[TocTpoenue rpaduika TMHEHHOTO YpaBHEHHUS C
JBYMS TIEPEMEHHBIMHU

CucTteMsbl JINHENHBIX YPABHEHHUI € IByMs
[IEpEMEHHBIMU

Pemenue cucreM JIMHEHHBIX YPaBHEHUN C IBYMs
[IEpEMEHHBIMU.

Cnoco0 moJIcTaHOBKHA

Peuienue nuHERHOTO ypaBHEHHUS C
OIHOW NEPEMEHHOM, TPUMEHSS
MpaBuUIa MEPEX0/ia OT UCXOIHOTO
YPaBHEHUS K paBHOCHJIBHOMY EMY
oonee npocroro Buaa. [Iposepka,
SIBJISIETCS JIM KOHKPETHOE YUCIIO
KopHeM ypaBHeHus. [logOuparth
MIPUMEPHI TIAp YHUCE, ABJISIOIINXCA
pelleHnEM JIMHENHOTO YPaBHEHUS C
IByMS iepeMeHHBIMUA. CTPOUTH B
KOOPJMHATHOH TNIOCKOCTH I'paduk
JIMHEWHOr0 YpaBHEHUS C JBYMS
MIEPEMEHHBIMU; MOJIb3YACh
rpadukoM, MPUBOIUTH IPUMEPHI
pellieHus] ypaBHEHUS.

HaxoauTs pelienre cucteMbl AByX

https://resh.e

du.ru/subject/
lesson/7273/s

tart/304057/

https://resh.e

du.ru/subject/
lesson/7279/s

tart/303436/

https://resh.e

du.ru/subject/
lesson/7276/s

tart/247827/

https://resh.e

[Ipumenenne cnocoba mMoOACTaHOBKHU NMHEHHbIX ypaBHEHHH ¢ ByMS duru/subiect/

Perrenne cucrem croco0OM moACTaHOBKH nepeMeHHbIMH. COCTABJIATH U lesson/7271/s

Crioco6 crioxenus pelaTh ypaBHEHHUE, CHCTEMY tart/303471/

[Ipumenenue ciocoba CIOKEHUS ypaBHEHN 110 yCIOBHIO 3aauH,

Pemenne cucreM criocoOOM CIOXKEHUS WHTEPIPETUPOBATH B COOTBETCTBUH

Pemenne 3aga4d ¢ HOMOIIBIO CHCTEM ypaBHeHI/Iﬁ C YCIIOBHEM 3a/1a4H HOHy‘IeHHBIﬁ

CrIocoOOM TTOICTAHOBKH pe3yJbTart.

Pemrenne 3a1a4y ¢ mOMOIIBIO CHCTEM ypaBHEHHI

CIIOCOOOM CITOKEHHUS

Pemenne 3a1a4 ¢ MOMOIIBIO CHCTEM YPABHEHUU

KourposabsHnasi padora Ne 9no teme: «Cucremsl

JIMHEWHBIX ypaBHEeHUID»

IMoBTOpeHue. 5 yacos.

OnnouneHbl. MHOTOYJIEHBI CchuikH TIO
TeMaM

@DopMyIbl COKpPAILIEHHOTO YMHOXEHHS

PMY. pail M CMOTpH

BBILIE.

Cucrembl TMHEHHBIX YPaBHEHUU

Wtorosas koHTposibHas padoTa.
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Kro 8 xnace

Ne Tema pasgena. Tema ypoka. JekTpoHHbIe (IM(pPOBHIE) 00pa3oBaTebHbIE pPecypchl
n/n
Pa3nen. Yucaa u Beiuuciaenus. Kpagpatuele kopum - 15 4.

1. | KBajaparHsiil KOpEHb U3 YKCIIA. https://resh.edu.ru/subject/lesson/5666/start/162184/

2. | TousTtre 06 UppalMOHATILHOM YHCIIE. https://resh.edu.ru/subject/lesson/6204/start/162215/

3. | JecaTuunbie mpuOIMKEHUS UPPALIMOHAIBLHBIX YHCEL. https://resh.edu.ru/subject/lesson/6206/start/162246/

4. | JleficTBUTEIbHBIC YK CIIA. https://uchebnik.mos.ru/material_view/atomic_objects/9596175
5. | CpaBHEeHHE NCHCTBUTEIBHBIX YHCEI. https://resh.edu.ru/subject/lesson/6205/start/210489/

6. | ApudmMernueckuii KBapaTHbIH KOPEHb. https://uchebnik.mos.ru/material/app/358021

7. | YpaBHeHHUe BuJa X>=a. https://resh.edu.ru/subject/lesson/3557/start/210551/

8. | YpaBHeHue Buga x>=a. https://resh.edu.ru/subject/lesson/6207/start/210520/

9. | BxoaHasi KOHTPOJIbHAS PadoTa

10. | CgoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH. https://uchebnik.mos.ru/material_view/atomic_objects/9654647
11. | CgoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH. https://resh.edu.ru/subject/lesson/4268/start/210582/

12. | TIpeobOpa3oBaHne YNCIOBBIX BBIPAKEHHM, COMAEPKAIIMX KBAAPATHBIC KOPHHU. https://uchebnik.mos.ru/material_view/lesson_templates/2816891
13. | IlIpeobpa3oBaHne YNCIOBBIX BBIPAKEHHH, COIEPIKAIINX KBAJIPATHBIE KOPHHU. https://resh.edu.ru/subject/lesson/5667/start/ 162370/

14. | Konrpoabnas padora Nel mo teme: «Apupmernueckuii kopenb u ero | https://uchebnik.mos.ru/material_view/atomic_objects/9038011

CBOWCTBA.»
15. | AHanu3 KOHTpONbHOU paboThl. CBoOWCTBA apuPMETHYECKUX KBAJAPATHBIX https://resh.edu.ru/subject/lesson/3567/start/162401/

KOpHEH.
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Pazgen. Unciaa u Bprunciaenus. CTeneHp ¢ mebIM MoKa3aTejaem -/ 4.

16. | Cremnens ¢ LETbIM MOKA3ATEIEM. https://uchebnik.mos.ru/material_view/lesson_templates/445482
17. | CrangapTHas 3amch YKCIa. https://uchebnik.mos.ru/material_view/atomic_objects/7801220
18. | Pa3mepbl 00BEKTOB OKpYXKaroIIero Mupa (0T 3JIeMEeHTapHbIX YacTull 10 kocmuueckux | https://resh.edu.ru/subject/lesson/6209/start/162432/
00BEKTOB), JUIUTEIBHOCTD MTPOI[ECCOB B OKPYXKAIOIIEM MHPE
19. | CaoiicTBa CTENEHH C LENbIM TOKA3aTENEM https://resh.edu.ru/subject/lesson/5688/start/210737/
20. | CBoiicTBa CTENEHH C LEBIM MOKa3aTeIeM https://uchebnik.mos.ru/material_view/atomic_objects/9592063
21. | KouTpoabHasi padora Ne2 no teme: «CBO#iCTBAa CTENEHU C IEJIbIM https://resh.edu.ru/subject/lesson/5669/start/210644/
noKasarteJjem»
22. | Anamu3 KOHTpPOJbHOW paboThl. CBOMCTBA CTEMEHHU C IEJIBIM MOKa3aTeneM https://uchebnik.mos.ru/material/app/354654
Pa3zgen. Aaredopanyeckue BoipaskeHusi. KBaapatHblii Tpéxduien - 5 4.
23. | KBagpaTHbIil TpEXUIIeH. https://uchebnik.mos.ru/material/app/175660
24. | KsagpaTHbIi TPEXUIIEH. https://resh.edu.ru/subject/lesson/6210/start/162494/
25. | PasnoxkeHne KBaJpaTHOro TPEXWICHA HA MHOKHTEIH https://resh.edu.ru/subject/lesson/4269/start/272949/
26. | PasnoxkeHne KBaJpaTHOrO TPEXUIEHA HA MHOKHTEIH. https://uchebnik.mos.ru/material/app/224569
27. | PasnoxkeHne KBaJpaTHOro TpeX4wieHa Ha MHOKHTEIIH. https://resh.edu.ru/subject/lesson/5668/start/ 162556/
Paznen. Anredpanmveckue BbIpaxKeHUA. AJredpandeckas 1poos -15 4
28. | Anrebpaunueckas 1po0b. https://uchebnik.mos.ru/material_view/lesson_templates/41631
29. | HdomycTuMble 3HaYCHUS IIEPEMEHHBIX, BXOSIINX B aIre0panyecKue BhIPaKEHNUSI. https://uchebnik.mos.ru/material/app/264447
30. | JlomycTuMmble 3HAYEHHS TEPEMEHHBIX, BXOAIIMX B aJIreOpanveckue BhIPasKeHUSI. https://uchebnik.mos.ru/material/app/286349
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31. | OcHoBHOE CBOMCTBO anredpandeckoi qpoou. CokpalieHue apooeii. https://resh.edu.ru/subject/lesson/4270/start/ 162587/
32. | OcHoBHOE CBOMCTBO anredpandeckoi qpodu. CokpalieHue apooeii. https://uchebnik.mos.ru/material_view/lesson_templates/52909
33. | OcHoBHOE cBOCTBO anrebpandeckoii apodu. CokpaiieHue apodeii. https://resh.edu.ru/subject/lesson/6208/start/210675/
34. | Cnoxenue, BIYMTAHUE, YMHOXKEHHUE U JICTICHUE AIreOpanIecKux Apo0eii. https://uchebnik.mos.ru/material_view/atomic_objects/9094321
35. | Cnoxenue, BEIMUTAHKUE, YMHOKEHUE U JIETEHUE alre0pandeckux Ipo0ei. https://uchebnik.mos.ru/material_view/atomic_objects/9170603
36. | Cinoxkenue, BHIYMTAHUE, YMHOXKEHHUE U JIETICHUE AreOpandecKux Apo0eii. https://resh.edu.ru/subject/lesson/5688/start/210737/
37. | IIpeobpazoBanue BHIpAKEHHH, COAEPKALINX aareOpandecKue Ipoou https://uchebnik.mos.ru/material_view/lesson_templates/1947113
38. | IIpeobpa3zoBanue BEIPAKEHMI, COAEPKALINX AredOpandecKue Ipoou https://uchebnik.mos.ru/material_view/lesson_templates/127766
39. | IIpeobpa3zoBanue BEIPAKEHMI, COAEPIKALINX AredOpandecKue Ipoou https://youtu.be/rSNNPoa jvM
40. | IpeoOpa3oBaHue BBIPAKEHHH, COAEPIKALINX AIreOpanvecKue Ipoou https://resh.edu.ru/subject/lesson/3588/start/210706/
41. | KourpoJsbHasi pa6ora Ne3 «Ciio:keHHe M BbIYHTAHHE aJIredpamvecKux

aApooein».
42. | AHaiu3 KOHTPOJbHON paboThl.  IIpeoOpasoBanue BbIpaxkeHuit, comepkammx | https://resh.edu.ru/subject/lesson/4293/start/210768/

anreOpamdecKre Ipoou.

Pazgen. YpaBHeHuA u HepaBeHcTBa. KBagpaTHble ypaBHeHus - 15y

43. | KBagpaTHoe ypaBHEHHE. https://uchebnik.mos.ru/material_view/lesson_templates/61962
44, | HenonHoe KBaJpaTHOE ypaBHEHHE. https://resh.edu.ru/subject/lesson/3577/start/272980/
45, | HenosnHoe KBaJpaTHOE ypaBHEHHE. https://uchebnik.mos.ru/material_view/lesson_templates/61966
46. | ®opmyia KOpHEH KBaIPATHOTO YpaBHEHHUS. https://resh.edu.ru/subject/lesson/5670/start/271121/
47. | ®opmyiia KOpHEH KBaJPaTHOTO YPaBHEHHUSI. https://uchebnik.mos.ru/material/app/37810
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48. | AAMMHUCTPATHBHASI KOHTPOJIbHAast padora 3a 1 moayrogue 2023-2024 https://uchebnik.mos.ru/material/app/354563
Y4eOHOro roaa
49. | Teopema Buera. https://resh.edu.ru/subject/lesson/5676/start/270287/
50. | Pemienue ypaBHEHMA, CBOISAIINXCSA K KBAJPATHBIM. https://uchebnik.mos.ru/material/app/120256
51. | Pemenne ypaBHEHHI, CBOAAIIMXCSA K KBaAPATHBIM. https://resh.edu.ru/subject/lesson/5671/start/270349/
52. | Ilpocreiimme 1poOHO-paLMOHATLHBIE YPABHEHUS. https://uchebnik.mos.ru/material/app/60458
53. | Ilpocreiimue 1poOHO-paLMOHATLHBIE YPABHEHUS. https://uchebnik.mos.ru/material_view/lesson_templates/52900
54. | Penienne TEKCTOBBIX 3a/1a4 C TIOMOIIBIO KBAJIPATHBIX YPaBHEHHIA. https://uchebnik.mos.ru/material_view/atomic_objects/8705114
55. | Pemnrenne TEKCTOBBIX 3a/1a4 C TIOMOIIBIO KBAJIPATHBIX YPaBHEHHIA. https://resh.edu.ru/subject/lesson/4285/start/210923/
56. | KonTpoabHas pa6ota Ned no teme: " KBanpatHoe ypaBuenue'.
57. | Aunanus KOHTpOJIBHON paboTel. KBaapaTHOe ypaBHEHHE. https://uchebnik.mos.ru/material_view/lesson_templates/52903
Paznen. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHUi - 13 4
58. | JluneitHoe ypaBHEHHE C IBYMs ITEPEMEHHBIMHU, €T0 TPapUK, IIPUMEPDI PEIICHUS https://resh.edu.ru/subject/lesson/5672/start/210954/
YPaBHEHHUIT B [ENBIX YHCIIAX.
59. | JluneitHoe ypaBHEHHE C IBYMs ITEPEMEHHBIMHU, €r0 TPaQUK, IIPUMEPHI PELICHUS https://resh.edu.ru/subject/lesson/5676/start/270287/
yPaBHEHHUI B LENBIX YKMCIIAX.
60. | Perrenre cuctem ABYX JTHHEHHBIX YPAaBHEHHH C JIBYMsI [IEPEMEHHBIMH. https://znaika.ru/catal og/2-klasssmatematika/Reshenie-uravneniy-na-
osnove-svyazi-mezhdu-slagaemymi-i-summoy. html
61. | Pemrenue cucTeM ABYX JIMHENHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMH. https://resh.edu.ru/subject/lesson/3640/start/211016/
62. | IIprMepbl pelieHns CUCTEM HEMHEMHBIX YPABHEHHH C JABYMS TIEPEMEHHBIMH. https://uchebnik.mos.ru/material_view/atomic_objects/284997
63. | IIpuMepsl perieHns: CHCTEM HEIMHEHHBIX YPaBHEHUH C ABYMs IT€pEMEHHbBIMU. https://uchebnik.mos.ru/material/app/332962
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64. | I'paduyeckas MHTEpHPETALUA YPABHEHHS C ABYMS IEPEMEHHBIMHU U CUCTEM https://resh.edu.ru/subject/lesson/5673/start/211047/
YPaBHEHHUIA C JBYMsI [IEPEMEHHBIMH.

65. | I'paduueckas MHTEpHPETALUA YPABHEHHS C ABYMS IEPEMEHHBIMHU U CUCTEM https://resh.edu.ru/subject/lesson/3598/start/211141/
ypaBHEHUH C IBYMSI IEpEMEHHBIMHU.

66. | Penrenne TEKCTOBBIX 3324 C TIOMOILBLIO CUCTEM YPaBHEHHI https://resh.edu.ru/subject/lesson/3608/start/211330/

67. | Pemenne TEKCTOBBIX 33/1au C HOMOIIBIO CHCTEM YPaBHEHHI https://resh.edu.ru/subject/lesson/5675/start/211423/

68. | Pemienne TEKCTOBBIX 33/1au C HOMOIIBIO CHCTEM YPaBHEHHI https://resh.edu.ru/subject/lesson/4294/start/272825/

69. | KouTponbHasi padora Ne5 mo Teme: "  PerieHue cuctem IBYX JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU " .

70. | AHanu3 KOHTPOJILHOM pabOThI. PeleHne CCTeM JBYX JTMHEHHBIX YPaBHEHHH C https://resh.edu.ru/subject/lesson/5679/start/211672/
JIBYMSI [TepEMEHHBIMHU.

Paznesn. YpaBHenusi u HepaBeHcTBa. HepaBencTBa -12 4

71. | YucnoBbie HEPaBEHCTBA U UX CBOMCTBA. https://uchebnik.mos.ru/material/app/50964

72. | YncnoBbie HEPaBEHCTBA U UX CBOMCTBA. https://resh.edu.ru/subject/lesson/5677/start/211703/

73. | HepaBeHctBo ¢ onHoil nepemeHHol. JIuHeiiHbIe HepaBeHCTBa ¢ omgHOM mepeMmenHoi | https://resh.edu.ru/subject/lesson/3630/start/211797/
1 UX PELIEHHE.

74. | HepaBeHcTBO ¢ ofHOI nepemenHoi. JIuHeitHbIe HepaBeHcTBa ¢ oxHOM nepemenHoi | https://uchebnik.mos.ru/material_view/atomic_objects/8694282
U UX PELIEHHE.

75. | HepaBeHctBo ¢ onHoit nepemenHoi. JInHeitHbIe HepaBeHcTBa ¢ oxHOM nepemenHoi | https://resh.edu.ru/subject/lesson/4295/start/211859/
U UX PELIEHHE.

76. | CucreMbl TMHERHBIX HEPABEHCTB C OJHOM NEPEMEHHON M MX PELIECHHE. https://uchebnik.mos.ru/material_view/atomic_objects/9037872

77. | Cucrembl IMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHON M X PEIICHHE. https://resh.edu.ru/subject/lesson/3619/start/211890/

78. | Cucrembl IMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHON M X PEIICHHE. https://resh.edu.ru/subject/lesson/4296/start/211921/
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79. | V3obpaskeHue penieHust INHEHHOTO HEPABEHCTBA U UX CHCTEM Ha urcioBoii npsimoid. | https://resh.edu.ru/subject/lesson/5678/start/212065/
80. | M3o0paskeHne pereHust THHEIHOrO HEPaBEHCTBA U UX CHCTEM Ha 4ncioBoii psmoit. | https://resh.edu.ru/subject/lesson/4297/start/212096/
81. | KonTpoabHasi padora Ne6 mo teme: " JIuHelHbIC HEPAaBEHCTBA C OJTHOU
MepeMeHHO! 1 UX pelieHue."
82. | AHanu3 KOHTpONBHOW paborel. CHcTeMbl JHHEHHBIX HepaBeHCTB ¢ oxHoi | https://resh.edu.ru/subject/lesson/4298/start/212127/
[IEPEMEHHON U UX PELICHUE.
Paznen. @®ynkuuu. OCHOBHbIE MOHATHS -5 4
83. | IMonsrtre pynxuuu. O6IACTH ONPENENEHUsS U MHOXKECTBO 3HAYEHNN DYHKIIUH. https://resh.edu.ru/subject/lesson/3650/start/212158/
84. | Ilousrtue pynkuuu. OGIACTb ONpEaETeH s U MHOKECTBO 3HAYECHUM (QYHKIINH. https://resh.edu.ru/subject/lesson/3696/start/212189/
85. | CrocoGbI 3amanust pyHKITHIA. https://uchebnik.mos.ru/material_view/lesson_templates/1936542
86. | I'padux dynkimm. CBoiicTBa QyHKINH, NX 0TOOpaskeHHE Ha rpaduke https://resh.edu.ru/subject/lesson/4299/start/212314/
87. | I'padux dynkimm. CBoiicTBa QyHKINH, NX OTOOpakeHHE Ha rpaduke https://resh.edu.ru/subject/|esson/5680/start/212408/
Paznen. ®ynknun. YucioBbie pynkmu -9 u
88. | Urenwue u mocrpoenne rpauKoB GyHKIHIA. https://uchebnik.mos.ru/material/app/331911
89. | Ilpumepnl rpaduKkoB QYHKIMH, OTPAKAFOIIMX PEATBHBIE TPOLIECCHI. https://resh.edu.ru/subject/lesson/5682/start/213021/
90. | IIpumepsl rpaduKOB GYHKIINH, OTPAKAIOIIMX PEATbHBIE ITPOIIECCHI. https://resh.edu.ru/subject/lesson/3662/start/212439/
91. | ®yHkuMY, ONMCHIBAIOIINE NPIMYIO U 00paTHYIO NMpOHOpLOHaNbHBIe 3aBucuMocty, | https://resh.edu.ru/subject/lesson/5681/start/212470/
nx rpaduxu. ['umepbona.
92. | ®yHkuMY, ONMCHIBAIOIINE NPIMYI0 U 00paTHYIO NMPOHOpLOHaNbHbIE 3aBucumocty, | https://resh.edu.ru/subject/lesson/3673/start/212532/
nx rpaduxu. ['nmepOona.
93. | dynkimu y = X2, y = X3, y = 43, y = IxI ; rpapuueckoe pemrenne ypasnenmii u | https:/resh.edu.ru/subject/|esson/3685/start/212835/

CHCTEM ypaBHEHHI.
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94, OyHKIUU Y = X2, y = X3, = -,,‘."3, y = Ixl ; r‘pa(blzmecme pelleHue ypaBHEHUN U httpS//reShedUrU/SUbJeCtlleSSOn/4300/Start/270380/
CUCTEM YpaBHEHUU.

95. | KourpoabHasi padora Ne7 mo teme: " Urenue u nocrpoenue rpagukon
byakui " .

96. | AHamu3 KOHTPOJILHON paboThI. UTeHHe U MocTpoeHue rpaguKoB QyHKIHIA. https://uchebnik.mos.ru/material_view/lesson_templates/956277

Paznen. Pasnen. [loBTopenue u 0600menne - 6 4

97. y=X https://mosmetod.ru/teaching-space/43/35946
IToBTopenue. KBanparuunas pyHkuus. @ yHKIuS X,

98. | UroroBasi kouTposibHasi padora 3a 2023-2024 y4yeGHbIi ro] https://uchebnik.mos.ru/material/app/365519

99. | IloBTopenune. KBagparHeie ypaBHEHUs https://resh.edu.ru/subject/lesson/5685/start/213336/

100. | [ToBTopenue. HepaBeHcTBa https://resh.edu.ru/subject/lesson/4302/start/213367/

101. | [ToBTOopeHue. CUCTEMBI IMHEHHBIX HEPABEHCTB C OHOMN IIEPEMEHHOM U X https://resh.edu.ru/subject/lesson/3706/start/213398/
peleHue.

102. | O6obmaroIIee MOBTOPEHUE Kypca aiareopsl 3a 8 kiacc https://resh.edu.ru/subject/lesson/4303/start/213460/
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MynununansHoe 010 PKeTHOE 00111€00pa30BaTEeIbHOE YUPEKICHUE
«Cypryrckasi TeXHOJIOTHIECKAs IIIKOJIay

COI''TACOBAHO YTBEPXIEHO
3aM. nupekropa mo YBP npukasom aupekropa MBOY «CTII»
M.B. YepBuHckas oT Ne
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[lenaroru, peanu3syroiiye NporpaMmy:
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PaccmotpeHno Ha 3acejanun

METOJIMYECKOTO COBETA
rporokout ot 07.04.2023 Ne 3




HosicHuTeIbHASA 3aNIMCKA

Pabouas mporpamma mo reomeTpuu i oOydaromuxcs /—9 xiaccoB pazpaboTaHa Ha OCHOBE:

1. ®epepanbubliit 3ak0H 0T 29 nekadbps 2012 r. No273-03 «O6 obpazoBanuu B Poccuiickoit
denepanun».

2. denepanbHBINA TOCYAAPCTBEHHBIH 00pa30BaTENbHBIN CTAaHIAPT OCHOBHOTO 001Iero 00pa3oBaHus
(yrBepxaéH npukazom Munucrepcrsa npocsenieHus PO ot 31.05.2021 roga Ne 287, 3apeructprupoBan
MunucrepctBoMm octuiu PO 05.07.2021 roga Ne 64101).

3. ®enepanbHOit 00pa30BaTENBHOM MPOrpaMMON OCHOBHOTO 00111eT0 00pa3oBanus (yTBepKIeHa
npuka3zoM Mununcrepcera npocsemenus: PO ot 16.11.2022 roga Ne 993, 3apeructpupoBana
MunucrepctBoM octuin PO 22.12.2022 roga Ne 71764).

C Y4ETOM

4. @enepanbHOl pabovelt MporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs [0 MaTeMaTuke s 5-9
KJIacCOB 00pa3oBareabHbIX opranusauuii — M.: Munucrepctso npocseuienust PO, ®I'BHY «ucturyr
CTpaTeruu pa3BUTHs oOpa3oBaHus Poccuiickolt akagemun oopaszoBanusy, 2022, Konnenmmu pa3BUTHS
MareMatnieckoro oopa3zoBanus B Poccuiickoit denepanun.

5. [IporpaMmsbl K 3aBepIIEHHON NpeMETHON JIMHNUU yueOHUKOB 1o reometpun JI. C. AtanacsHa 1o
reoMeTpuu Jutst /-9 KiaccoB

6. YueOHoro rmiaHa 0CHOBHOW 00Ie00pa30BaTeILHON MPOrpaMMbI Ha4aIbHOTO 00IIEro 00pa3oBaHUs
MBOY «Cypryrckas TEXHOJIOTHYECKAs IIKOJIA.

7. Paboueit nporpammsl Bociutanust MBOY «Cypryrckas TeXHOJOTHYECKAs! IIKOJIa
CrepxueBoit ocHoBOM [Iporpammsl Boctiutanuss MBOY «Cypryrckas TEXHOJIOTHYECKAs! IIKOJIa» SIBISETCA
JYXOBHO - HPAaBCTBEHHAas nporpamma «COMOKYJIbTYpPHBIE HCTOKM». ABTOpaMu mporpammel M. A.
Ky3pmunbim u A.B.KamkuabIM pazpaboTaHO HOBOE MEXIUCIUIUIMHAPHOE, HHTETPUPYIOIEee HAIIPaBIICHUE B
HayKe U 00pa30BaHUH, OTBEUAlOIIee 3a IPUBHECEHHE B 00pa30BaHNe EPBOHAYAILHOTO KOHTEKCTA CUCTEMBI
JTYXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX KaT€ropuii U 1ieHHocTel - McrokoBenenue.

ITporpamma «CoLMOKYIBTYpHBIE HCTOKIY MO3BOJISIET CO3AaTh MOJENIb CUCTEMHOI'O Pa3BUTHUS
00pa30BaTENILHOTO YUPEXKICHHS U CIOCOOCTBYET NOCTHKEHHUIO 00YyJarOIMMUCS COBPEMEHHOTO KauecTBa
00pa30BaHuUs Ha OCHOBE JyXOBHO-HPABCTBEHHOI'O OIbITA CBOEr0 HApoOJa.

OnHuM U3 pe3yabTaToB peanu3anuu [IporpaMMel BOCIMTaHUS CTaHET MPUOOIIEHNE YYaIUXCsl IIKOJIbI K
POCCUICKUM TPaJIUIIMOHHBIM JIyXOBHBIM LIEHHOCTSIM, IIPaBUJIaM U HOPMaM IIOBEJEHUS B POCCUHCKOM
oOuiecTae.

ba30Boii ycTaHOBKOH BOCIIUTATEIbHOM IEATEILHOCTH B 00pa30BaTEIbHOM OpraHU3alluy sIBJISAETCS
peoOpa3oBaHue 00pa30BaTEIbHOIO YUPEKICHUN B COLUAIBHBIA HHCTUTYT, JUI1 KOTOPOI'O BaKHEHIIIEH
GbyHKLUMEH sBIIgEeTCS rapMOHUYHOE pPa3BUTHE U BOCIIUTaHKE IpaxkaHiHa Poccun, cnocoOHOro coxpaHsaTh U
IPUYMHOXATh AyXOBHBIN M COLIMOKYIBTYPHBINA onbIT OTedecTBa.

Moaynb «llIkoJIbHBINA ypoK» MpennoiaraeT 00beJMHEHUE COAEPKaHUs 00y4eHHs] U BOCIIMTAHUS B
LIEJIOCTHBIM 00pa30BaTeNIbHBIN MIPOIIECC HA OCHOBE €MHOM 1IEJIN U €AUHBIX COLMOKYJIbTYPHBIX IEHHOCTEH.
BocnurartenbHpli HOTEHIMAN IIKOJBHOIO YPOKA CKJIaIbIBAETCS 3!

*cOoJIepKaHus y4eOHOTo MpeIMeTa U yMEJIOoro ero oToopa;

*JINYHOCTH YYUTEJIS C €0 COLUOKYJIBTYPHBIM OIBITOM;

*YPOBHS Pa3BUTHS KJIACCHOTO KOJUJIEKTHBA C ONOPOH Ha LIEHHOCTHBIE OPUEHTHUPHI;

*COLIMOKYJIBTYPHBIX TEXHOJIOTUH, B OCHOBE KOTOPBIX 3aJI0’KE€HA UJIesl aKTUBHOTO OOYyUYSHMSI U
BOCIIMTaHUS;

*YKJIa/1a IKOJBHOM JKU3HU C YCTOSIBIIUMUCS TPAJAULUSAMH.

ConepxaTenpHOM OCHOBOM BCEH BOCIIMTATENBHOM CUCTEMBI SBJISIETCS NporpaMMma « COLMOKYIIBTYPHBIE
UCTOKMU», TJI€ IPEJCTABJICHb] YHUBEPCAINU KYJIBTYPbI, €€ BEUHbIE IEHHOCTH, IIEPEAABAEMbIE U3 IOKOJICHUS B
NoKoJIeHHe. ba3oBble IEHHOCTH HE JIOKAIN30BaHbl B COAEP)KaHUU U OTIEIBHOTO y4eOHOTO MpeIMeTa, OHU
MIPOHU3BIBAIOT BCE YUEOHOE COJEp)KaHUE, BECh YKJIa]l IKOIbHOM KU3HHU.

WuTerpatuBHbll XapakTep Kypca «cTOkM» M03BOISET Ha MPAKTUKE OCYLIECTBUTH MEXKIIPEIMETHBIE CBS3H
y4eOHBIX MPEMETOB: PYCCKOTO SI3bIKa, JIUTEPATYPbl, HCTOPUH, ECTECTBEHHBIX HAyK, MaTEMaTHKH,
TEXHOJIOTUH, UCKyCCTBA U T.A. JlyXOBHO — HPaBCTBEHHbII KOHTEKCT «VICTOKOB» MpuaeT BceMy yueOHo-
BOCIIUTATEIbHOMY IIPOLECCY LIEIOCTHOCTb.

WuTerpanus McTOKOB ¢ ApyruMu npeaMeTaMu MO3BOJISET YUUTENIO:

*COJICHICTBOBATh CTAHOBJIEHUIO TyXOBHO-HPaBCTBEHHOM KYJIBTYpbI yJalllUXCs B IPOLIECCE
(bopMUpPOBaHUS LIEIOCTHOTO MUPOTIOHUMAHUS;



*[IO/IIEPKUBATh PA3BUTHUE IT03HABATEIBHOIO NHTEPECA U3YYAEMBIX IIPEIMETOB;
*(opMHUpPOBATh HPABCTBEHHBIE MOHATHS A00pa, COBECTH, COCTPAaHUs, MUIOCEPANS, CIIPABEAINBOCTH,
J00BH HE TOJIBKO Ha YPOKE Yepe3 MOJIydeHNEe TEOPETUIECKUX 3HAHUHN M pacCy>KICHUH, HO Ha YPOBHE

COOCTBEHHOTO TyXOBHO-HPABCTBEHHOT'O U COIIMOKYJIBTYPHOTO OIIBITA;

*TIpOOYKAATh MBICIUTH CAMOCTOSATENBHO U Pe(hICKCUBHO B ITUPOKOM MEXIUCIUIIMHAPHOM H
MEXKYJIbTYPHOM IPOCTPAHCTBE;

*TI00YXJIaTh 1 MOTUBHUPOBATh CTPEMJICHHE K CAMOTIO3HAHUIO, TyXOBHO-HPABCTBEHHOMY,
MHTEJJIEKTYaJIbHOMY CaMOCOBEPIIEHCTBOBAHUIO U CAMOPA3BUTHUIO, CAMOYIIPABIICHUIO;

*CII0COOCTBOBATH MIO3HAHHUIO HCTOKOB CBOEH KYJIBTYPHOH TpaJWIINK, HPABCTBEHHBIX U JTyXOBHBIX OCHOB
00I11e4YeNIOBEYECKIX IIECHHOCTEH;

*BOCIMTHIBATh OEpEKHOE OTHOIIEHUE K cBoeMy OTeuecTBy;

*(OpMHUPOBATH COMAIBHYIO TEPITUMOCTb.
Jlia nocTrkeHus 3a7a4 ypoKa YUUTEISIMU UCIOJIB3YIOTCS] COLIMOKYJIbTYPHBIE TEXHOJIOTHU:

*TEXHOJIOTHsSI IPUCOETUHEHMS;

*TEXHOJIOTHsSI Pa3BUTHS LIEJIOCTHOTO BOCHIPUATHS U MBIIIJICHHUS;

*TEXHOJIOTHsI pa3BUTHSI YyBCTBOBAHNS;

*TEXHOJIOTHSI Pa3BUTHUSI MOTUBAIINY;

*TEXHOJIOTHsSI pa3BUTHS JIUYHOCTH;

*TEXHOJIOTHSI PA3BUTHS TPYIIIIHI;

*TEXHOJIOTHSI pa3BUTHUS pecypca ycrexa.

B ocHOBe COIMOKYNBTYPHBIX TEXHOJOTUH — UEsl aKTUBHOTO 00Y4Y€HHUs U BOCITUTAHMSI, KOT'/1a
OJIHOBPEMEHHO PabOTaloT MATh aCMIEKTOB KauecTBa 00pa3oBaHUs: COJIEPKaTENbHbIN, KOMMYHUKATUBHBIMH,
YIPABJIEHYECKUH, COLMOKYIBTYPHBIHN, ICUXOJIOTHYECKHMN.

CouMoKyIbTYpHBIE aCMEKThI MO3BOJISIIOT YYAIIUMCSl OCO3HATh CMBICI CiTy’keHus OTedecTBY, KOTOPbIT
3aKJIK0YAETCS B TOM, YTO yYaIIUECs MOIYYar0T ONBIT B3aUMOJECHCTBHS, TO3BOJISIOIINNA UM B JaJIbHEUIIEM
peann30oBaThCs.

Ha npaktuke unes akTuBHBIX (hOpM 00ydeHHUs BOIUIOUIACTCS Yepe3 aKTUBHOE 3aHITHE, KOTOPOE SBISETCS

OCHOBOI1 yueOHOTO MpoIiecca, B HEM y4acTBYET TpyIIa ydalluxcs B MoJHOM coctaBe. CorjaacHo
COLIMOKYJIbTYPHOMY CUCTEMHOMY TMOJIXOy B 00pa30BaHUU IEaror 00IaeTcs ¢ yJaluuMuUcs Ha YypOBHE
«B3pocnbliii — B3pocablity, a He «S — netn». AkTuBHBIE (JOpPMBI 00YUYEeHHsI M1 BOCITUTAHUS HANPaBJICHBI HA
pa3BUTHE PECYPCOB JIMYHOCTU YUYEHUKA U KJIIACCHOTO KOJUIEKTHBA. Kitacc ¢ BBICOKUM ypOBHEM pa3BUTHUS
KOJUIEKTHBA HaWIY4IlIUM 00pa3oM  peaju3yeT CBOI BOCIUTATENIbHbIN MOTEHIHAIL.

Hcnonb3oBanue yuyutesieM akTUBHBIX (POPM pabOThI SABJISETCS BaXXHBIM YCIOBHEM peau3alvy U
BOCITUTATENILHOM KOMIIOHEHTHI YpOKa. DTO CIIOCOOCTBYET:

*OCBOEHUIO COLMOKYJIbTYPHBIX U JYXOBHO-HPABCTBEHHBIX KATETOPUI U LIEHHOCTEW HA YPOBHE
JIMYHOCTHOTO Pa3BUTHS;

*pa3BUTHIO 3 (HEKTUBHOTO OOIICHHUS;

*Pa3BUTHUIO YIIPABICHUECKUX CIIOCOOHOCTEI;

*(OpMHUPOBAHHUIO MOTUBALIMU HA COBMECTHOE JJOCTH)KEHHE 3HAYUMBIX PE3YyJIbTaTOB;

*IIPUOOPETEHUIO COLIMOKYIBTYPHOTO OTIBITA.

@opMbl pealii3auy BOCIUTATEIBLHOTO OTEHIIMAJIA YPOKA:

*IIPOBEJICHHE TEMAaTUYECKUX YPOKOB, TIOCBAIIEHHBIX BaKHBIM COOBITUSIM B CTpaHe, OKpyre, TopoJe,
LIKOJIE;

*TIpoBeJicHHE (PeCTUBANISL OTKPHITHIX YPOKOB «VICTOKM BIOXHOBEHUS;

*TIOITOTOBKA U 3aI[UTa WHIUBUAYAIBHBIX U TPYIIOBHIX YUEOHBIX MPOEKTOB;

*paboTa ¢ TeKCTaMH Ha OCHOBE 0a30BbIX IIEHHOCTE;

*UCTIOJIb30BAaHUE aKTUBHBIX ()OpM 0OyUEHUS U MPUBIICUYCHUE YUAIINXCS K MPOLIECCY OpraHu3aluu
ypoOKa.
B snoxy uudposoit Tpancopmariuu Bcex chep yenoBeuecKoi AesITeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOH MOATOTOBKH. Y3K€ B IIIKOJIE
MaTeMaTHKa CIYKUT OTIOPHBIM MPEIMETOM IS U3yUYEHHUs CMEKHBIX JUCIUIUIMH, a MOCJIE IKOJbl pealbHOU
HE00X0IMMOCTBIO CTAHOBUTCS HEMPEPhIBHOE 00pa3oBaHue, 4To TpeOyeT MOTHOIIEHHON 6a30BOi
00111e00pa30BaTENbHOM MOATOTOBKH, B TOM YHCIIE M MaTeMaTUYeCcKOi. DT0 00YCIOBIIEHO TEM, YTO B HAIIU
JHU PacTET YUCIo Mpodeccui, CBI3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHEHUEM MaTeMaTUuKU: U B cepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJOTHUECKUX O0JIACTAX, U JaXke B TYMaHUTapHBIX chepax. Takum



00pa3oM, Kpyr MKOJIbHUKOB, UII KOTOPBIX MAaTEeMaTHKa MOXKET CTaTh 3HAYUMBIM IIPEMETOM, PACLIHPSIETCS.

[IpakTHdeckas MoJie3HOCTh MATEMaTHKU 00YCIIOBJIEHA TE€M, UTO €€ MPEIMETOM SBJISIOTCS
(byHIaMeHTaJIbHBIE CTPYKTYPhI HAIIIETO MUPA: MIPOCTPAHCTBEHHBIE ()OPMBI M KOJTHMYECTBEHHBIE OTHOLICHHUS
OT MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX IS
pa3BUTHSI HAYYHBIX U NPUKIAIHBIX UJIel. be3 KOHKPETHBIX MaTeMaTHUYECKUX 3HaHUHN 3aTPYAHEHO
[IOHMMAaHKE IPUHLMIIOB YCTPOUCTBA U UCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U
MHTEepIpeTanus pa3sHooOpa3HOH COIMAaIbHON, SKOHOMUYECKOH, MOTUTHYECKON HH(OPMAITUH, MaJIO-

s peKTHBHA MOBCETHEBHAS MTPAKTHYECKAst IeSTeIbHOCTh. Kax oMy denoBeky B CBOEH KU3HU MPUXOIUTCS
BBIIIOJIHATH PACYETHI U COCTABJIATH AJITOPUTMBbI, HAXOJUTb U IPUMEHATH (POPMYIIbI, BIaJAETh IPAKTUUYECKUMU
npuéMaMi reOMETPUIECKUX U3MEPEHHUN U TIOCTPOSHUH, YUTaTh HH(DOPMAINIO, TPEACTABIEHHYIO B BI/Ie
TaOJIHII, TMarpamMM U Tpa(uKoB, )KUTh B YCIOBHUSIX HEONPEACIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN
XapaKTep CIy4alHBIX COOBITHIA

OnHOBpEeMEHHO ¢ pacuIMpeHrneM cdep NPUMEHEHHUs MaTeMaTUKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
BAYKHBIM CTAHOBHUTCSI MATEMAaTUYECKUI CTUJIb MBIIIJICHUS, POSIBIISIFOIIMICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHuss MaTeMaTHKU B apceHasl MPUEMOB U METO/I0B MBILIUICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIHOYAIOTCA UHIAYKIMS U JeAyKIus, 00001eHe U KOHKpeTH3alus, aHaJlu3 U
CUHTE3, KJIacCu(PUKalus U cCUcTeMaTH3alus, abcTparupoBanue u aHagorus. OOBEKThH MaTEMATUYECKUX
YMO3aKJII0YeHHH, TpaBUIa UX KOHCTPYHUPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHUIA,
CIOCOOCTBYIOT BBIPaOOTKE YMEHUS (OPMYIUPOBATH , 00O0OCHOBBIBATH M JIOKA3bIBaTh CY)KJIEHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIILIeHHE. Benyias poib NprHaUIeKUT MaTeMaTuke U B (GOpMUPOBAHUN
AITOPUTMUYECKONW KOMIOHEHTHI MBIIIJIEHUS U BOCIIUTAaHUU YMEHHH 1eCTBOBATh MO 33 JaHHBIM
aIropuTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HO- Bble. B mporiecce pemenus 3agay —
OCHOBOI1 yueOHOI1 1eATeIbHOCTH Ha YpOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKask U MPUKIIaAHAs
CTOPOHBI MBIIUIECHUS.

OO6yuenne MareMaTuke Ja€T BOZMOKHOCTh Pa3BUBaTh y 00ydarolmuxcs TOYHYIO, PALIUOHAIBHYIO U
MH(OPMATUBHYIO peyb, YMEHUE OTOMPATh Hanbojee MOAXOAAIUE SI3bIKOBbIE, CAUMBOJIUYECKHE,
rpaduueckue cpeacTna A BhIpaXEHUs CY)KIECHUN U HArJISAHOTO UX MPEICTaBICHHUS.

Heo06xo1uMbIM KOMIIOHEHTOM OOLIEH KYIbTYphl B COBPEMEHHOM TOJIKOBaHUH SIBIIsIETCA oO1iee
3HAKOMCTBO C METOJIaMH MO3HAHUS JEHCTBUTEIBLHOCTH, PEACTABICHUE O MMPEAMETE U METO1aX MaTeMa-
THUKH, UX OTJIMYUHI OT METOJIOB IPYT'MX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTAX
MPUMEHEHHs] MATEMaTUKHU IS PEIIeHUs] HAyYHbIX U MPUKJIAJHBIX 3a/1a4. TakuM o0pa3om, MaTeMaTHUECKOe
oOpa3oBaHue BHOCUT CBOM BKIIaJ]l B (GOpMUPOBAHUE OOLIEH KYIbTYPhI YeIOBEKA.

N3ydyeHne MaTeMaTHKU TakKe CIOCOOCTBYET ICTETHUECKOMY BOCIIUTAHUIO YEJIOBEKa, TOHUMAHUIO
KpacoThl M U3SIIECTBA MaTEMAaTHUYECKUX PACCYKICHUI, BOCIIPUATHIO T€OMETPUUECKHUX (POPM, YCBOCHUIO
WJIeU CUMMETPUHU.

HEJIN NU3YYEHMA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aTeéM YUUTh HaJl0, YTO OHA YM B MOPSIOK PUBOIUTY, — MUCAI BEIMKUM PYCCKUI
yueHblii Muxaun Bacunbesud JlomoHOCOB. M B 3TOM COCTOMT 0/1HA U3 JBYX IieNieil 00yueHUs: TeoMeTpuun
KaK COCTaBHOM YaCTH MaTEMAaTHKHU B LIKOJIE. DTOM LIeJI COOTBETCTBYET JI0OKA3aTeIbHAs JTUHUS
npenogaBanus reometpun. Crienys npeacTaBieHHON paboyeil mporpaMMe, HaUMHAs ¢ CEABMOrO Kijlacca Ha
ypOKax reOMEeTpuu 00yJaroluiicss YIUTCs IPOBOUTH I0Ka3aTeIbHbIE PACCYKICHHS, CTPOUTDH JIOTHYECKHE
YMO3aKJIFOUEHHUS], I0KA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOIUTH
paccyXJeHUs «OT MPOTUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOpaTHBIE
YTBEP)KJCHUS. YUEHHK, OBJIAJEBIINN HCKYCCTBOM PAcCYK/J1aTh, OyAeT NPUMEHSTh €0 U B OKPY)KaIOLIEH
#u3HU. Kak nucan reomerp u negaror Urope @enoposud Ilapeiruy, «1roapMu, NOHUMAOIIUMH, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYIHO M JJa)K€ HEBO3MOKHO MaHUITYJIMPOBAaTh». M B 3TOM COCTOUT BasKHOE
BOCITUTATEJIbHOE 3HAUEHUE U3YyUEHUS TEOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUECKON
mkoJie. BMecte ¢ TeM aBTOpBI IPOTrpaMMBbI ITPEIOCTEPEratoT YUUTEN OT U3JIHUIIHETO (hopMalin3Ma,
0CcOOEHHO B OTHOILIEHUU Hayal U OCHOBaHUH reomeTpuu. @paniry3ckuii Matematuk XKan /IpeioHHe o
3TOMY MOBOJIY BbICKa3ajcs Tak: «UTo KacaeTcs IeNUKATHOM MpoOIeMbl BBEIEHUS «aKCHOM», TO MHE
Ka)XeTCsl, 4TO Ha MEePBBIX NMOPAX HYXKHO BOOOIE N30erate MpoOM3HOCUTH caMo 3TO ciioBo. C pyroit ke
CTOPOHBI, HE CJIENYET YIIYCKAaTh HA OJHON BO3MOYKHOCTH JJaBaTh PUMEPHI JIOTUUECKUX 3aKIFOUEHUN,
KOTOpBIE Ky/a B OOJIbIIIEH Me- pe, YeM UJIesl aKCUOM, SIBJISIFOTCS HCTHHHBIMU U €TMHCTBEHHBIMU

JBUTATEISIMU MaTEMaTHUECKOTO MBILIUICHUS.

Bropoii nenpro u3y4eHusi TeOMETPUH SBIISIETCS UCIIOJIB30BAHNE €€ KaK HHCTPYMEHTA IIPU PELIEHUH KaK



MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLIUXCS B peasIbHOM KU3HU. OKOHUYUBIIMN Kype
Te€OMETPHUH IIKOJIBHUK JI0JDKEH OBITh B COCTOSTHUU OTIPEICIUTh T€OMETPHUECKYIO (PUTYPY, OTIHCATh CIIOBaMHU
JAHHBIN 4epTEX UM PUCYHOK, HAUTH IJIOLIAAb 3€MEJIBHOTO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO JJIUHY
OIITOBOJIOKOHHOTO Kabest uin TpedyeMble pa3sMepsl Tapaxa At aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIUTEIIbHAS JIMHUS B U3YYCHUU T€OMETPUH B IIKOJIE. J[aHHAs paKTU4eCKas JTUHUS SBIICTCA
HE MeHee BaKHOMH, ueM nepsasd. Emé [1naron npeanuceiBan, ytoObl «rpaxaane IlpekpacHoro roposia Hu B
KOEM CIIy4ae He OCTABIISUIM F€OMETPHIO, BElb HEMAJIOBAKHO J1aKe IOOOYHOE €€ MPUMEHEHUE — B BOCHHOM
JieNie a, BIIPOYEM, M BO BCEX HayKax — JUIs JIY4IIEero UX yCBOEHUS: Mbl BE/Ib 3HaeM, Kakas O€CKOHEeUHast
pa3HMIA CYHIECTBYET MEXAY YEJIIOBEKOM IIPUYACTHBIM K FT€OMETPHUH U HENIPUYACTHBIMY. IS 3TOT0 yYHUTEIIO
PEKOMEHyeTCs TOI0MPaTh 3a/1a4i MPAKTUIECKOTO XapaKTepa sl pACCMaTPUBAEMBIX TEM, YUUTh ACTEH
CTPOHUTH MAaTEMATUYECKUE MOJIEIIN PEAIbHBIX )KM3HEHHBIX CUTyallMi, IPOBOIUTH BBIYUCIICHHS U OLICHUBATh
aJICKBAaTHOCTH IOJy4EHHOTO pe3ynprara. KpaliHe Ba)KHO MOJYEPKUBATD CBSI3U F€OMETPUU C APYTUMHU
IpeMeTaMu, MOTUBHPOBATh HUCII0JIb30BAThH ONPEAEIEHUS TEOMETPUUYECKUX (DUTYp U TIOHSATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJTYYEHHbIX YMEHUH B (U3UKE U TEXHUKE. DTU CBSI3M HauboJiee IpKo
BHUJIHBI B TeMax «Bek- Topb», « Tpuronomerpuueckre COOTHOMEHU», «Metox koopanHam» u «Teopema
[Tugaropay.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIJIAHE

CornacHo yueOHOMY TuTaHy B 7—9 Ki1accax u3ydaercs yaeOHbI Kypce «['eomeTpusy, KOTOPBIi
BKJIIOUAET CIIEAYIOLME OCHOBHBIE pa3Jienbl cojepxanus: «['eomerpuueckue GUrypsl u X CBOMCTBay,

«3mMepeHne reoMeTpuUeCcKrX BEIMYMHY, a TaKKe «/[eKapToBbl KOOPIMHATHI Ha MIIOCKOCTHY,
«BexTopb», «/IBmxenus miockoctu» u «IIpeobpazoBanus momgoous».

VY4eOHbIi I1aH MperycMaTpruBaeT n3ydeHrue reoOMeTprur Ha 0a30BOM YpOBHE, HCXOJIsI U3 HE MeHee 68
y4eOHBIX 9acOB B YU€OHOM TOJTy, BCETO 3a TPH rojia ooyueHust — He MeHee 204 Jacos.

COAEPXAHUME YUEBHOI'O KYPCA (ITO TOJAM OBYYEHN)

7 kaace

Hauanbnsie nonsitug reomerpun. Touka, mpsimMas, OTPE30K, JIyd. YToJ. Buasl yrios. Beprukanbhbie u
cMekHbIe yriiel. buccektpuca yrina. JlIomaHnast, MHOroyroiasHUK. [lapamienbHOCTb U IEPHIEHIUKYIIPHOCTh
HPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMmeTpud. [Ipumepsl cuMMmeTpun B
OKpYXKarolleM MHpe.

OCHOBHBIE IOCTPOEHHUS € IOMOLIBIO IUPKYJISL U IuHeHKu. TpeyrosibHuk. Beicota, Mmenuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U PAaBHOCTOPOHHUHN TpeyroiabHUKU. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U pU3HAKU paBHOOEIPEHHOTO TPEYroJibHUKa. IIpu3Haku paBeHCTBA TPEYrOJbHUKOB.

CBolicTBa U MPU3HAKU NapaJlieabHbIX NPsMbIX. CyMMa yIiIOB TpeyroibHUKa. BHelHue yrib
TPEYroJIbHUKA.

[IpsimoyrompHblil TpeyronbHUK. CBOMCTBO MEAMAHBI MIPSMO- YTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K
runotenyse. [Ipu3Haky paBeHCTBA IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSAMOYrosibHBIN TPEyroabHUK €
yriom B 30°.

HepaBeHcTBa B reoMeTpuy: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa o
OosblIeM yriie U OoJblIeH CTOPOHE TPeyroyibHUKA. [lepneHuKynsap 1 HakJIOHHAas.

I'eomerpuueckoe MecTo Touek. bruccekTpuca yria u cepeAMHHBINA NEPIEHAUKYISAP K OTPE3KY Kak
r€OMETPUYECKHUE MECTa TOYEK.

OKpyXHOCTb M KpYT, XOpJla ¥ TMaMETP, UX CBOMCTBA. B3anMHO€E pacnosokeHUe OKpYKHOCTH U
npsmoid. KacatenbHas u cekyas kK okpyxHocTH. OKpYyKHOCTb, BIINCAaHHAas B yroj. BnimcanHas u onu-
CaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.

8 kiacc

UYerpipéxyroybauku. [lapamenorpamm, ero Npu3Haku U CBOMCTBA. YacTHbIE Cilydau
napajiesIorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKK U CBOMCTBa. Tpamnerus, paBHOOOKas
Tparnenus, e€ cBoiicTa U npusHaku. IIpsmoyronpHas Tpanenus.

Meton yaBoenust Meauassl. lleHTpanbHas cummerpus. Teopema ®aneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp macc TpeyroiabHHKa.

[Totobue TpeyronbHUKOB, KOdhpuuueHT nogoous. [Ipusnaku nogo6ust TpeyroibHukoB. [IpuMenenue



110100Us TIPU PEIICHUH MPAKTHYECKUX 3a1a4.

CaoiicTBa uiomazaen reomeTpruueckux puryp. @opmyisl i IOMAIN TPEYTrOJIbHUKA,
napajuieniorpamma, pom6a u tpanernui. OTHOIICHUE TUIOIIA/IEH MOA0OHBIX UTYP.

Brruncnenue miomaeil TpeyrojJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema ITudaropa. [Ipumenenne Teopemst [Inudaropa npu perieHny NpakKTHYECKUX 3aja4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO Yrja NpsSMOYroJbHOTO TpeyroybHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. Tpuronomerpuueckue Gpynkun yrios B 30°, 45° u 60°.

BrucanHble ¥ IEHTPAIBHBIE YIUIBI, YIOJI MEKy KaCaTeIbHOM U XOPIOH. YTJIbl MEXKIY XOPIAaMH U
CeKylMMU. BrincanHble u onu- caHHbIE YETHIPEXYTOJIbHUKU. B3anMHOE pacolioskeHre ABYX OKPYKHOCTEH.
Kacanue okpyxnocreil. O01e kacaTeabHbl€ K IByM OKPY>KHOCTSIM.

9 kiacc

Cunyc, xocunyc, Tanrerc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMYITBI
MPUBEACHHUS.

Pemenue tpeyrosbHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. PelieHne mpakTH4ecknx 3ajad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nopoous. [1logo06Me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUU OTPEIKOB XOP/I, TEOPEMBI O MIPOU3BEACHUN OTPE3KOB CEKYIIHNX, TEOPEMaA O
KBaJpaTe KacaTeJIbHOM.

Bexrop, nnuHa (Moynb) BEKTOpa, COHANPABICHHbBIE BEKTOPHI, TPOTUBOINOJIOKHO HAIlPaBJICHHBIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallvy HaJ BekTopamu. Pasnoxxenue
BEKTOpa 110 ABYM HEKOJUTMHEeapHbIM BekTopaM. Koopannatel BekTopa. CKansipHOe MPOU3BEEHHE BEKTOPOB,
MIPUMEHEHHE U1 HaX0XKACHUS JUIUH U YIJIOB.

JlexkapTOBbI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHUSI IPSMOM M OKPY>KHOCTU B KOOpAHHATAX,
nepeceyeHre OKpYKHOCTEeH U MpsiMbIX. MeTo/1 KOOpAUHAT U €ro NpuMEHEHHeE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. [[11HA OKpYKHOCTH. ['pasycHas n paxuaHHas Mepa yria, BBIYMCICHUE
JUTMH YT OKpyx)HOcTel. [Inomanp kpyra, cekTopa, CErMeHTa.

JIBMKEHUS INIOCKOCTH U BHYTPEHHHE CUMMETPHUH (QUTYp (37I€MEHTapHbIE MTPEICTABICHMS).
[TapannensHbiii neperoc. [loBoporT.

TIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHU S PABOYEN ITPOI'PAMMBbI
KYPCA (IIO 'OJIAM OBYYEHUA)

OcBoeHnue yuebHoro Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOI'O 00LIEro 00pa3oBaHUs JA0JIAKHO
o0ecreynBaTh JOCTHKEHHUE CIIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:

7 kJjacc

Pacrnio3HaBaTh M3y4eHHbIE FeOMETpUYECKUE QUTYPBI, ONIPECIIATh X B3aUMHOE PACIOJI0KEHNUE,
n300pakaTh reOMeTpUYecKrue (PUIyphl; BBIMOIHITh YEPTEXKH 110 YCIOBHIO 3a/1aui. MI3MepsATh InHelHble n
YIJIOBBIE BEJIUYMHBL. PemaTe 3a1aun Ha BBIYMCICHUE IIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpy0Oyr0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH NIPEIMETOB B PEabHOM KU3HU, pa3MeEpPOB
IPUPOJHBIX 00BEKTOB. Pazinuyare pasmepsl ITUX 0OBEKTOB MO MOPSAIKY BEJIMUUHBI.

CrpouTh 4epTeXKH K F€OMETPUUECKUM 3a/ladaM.

ITonb30BaTbCs MPU3HAKAMU PAaBEHCTBA TPEYTOJBbHUKOB, UCIIOIb30BaTh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH 3a1au.

IIpoBOIUTH JIOTUYECKUE PACCYXKACHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA NMPSMOYTOJIbHBIX TPEYrOJIBHUKOB, CBOMICTBOM MEIMAHBI,
IIPOBEIEHHON K TMIIOTEHY3€E MPSAMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIIEHNN T€OMETPUYECKUX 3a1a4.

OmnpenensaTs nNapajyuieNbHOCTb MPSIMBIX C IIOMOUIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKyIasl.
Onpenenars napaiebHOCTh IPSAMBIX ¢ IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJHOM MPSAMOU 10
TOYEK JPYrOU MPsSMOM.

Pemats 3a1aun Ha kieTyaToi Oymare.

IIpoBOANTH BHIYMCIIECHUS M HAXOAUTh YUCIOBBIE U OYKBEHHbIE 3HAUEHHSI YIJIOB B TEOMETPUUYECKHUX
3a/1a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MIPH NEPECCUCHUH JIBYX MapauIeIbHBIX MPSIMBIX CEKyIIel. Pemars npakTuueckue 3a1a4u Ha
HaX0XJECHUE YIJIOB.

Brnaners moHsATHEM T'€OMETPHUUECKOTO MECTA TOUYEK. Y METh ONpPEEIATh OMCCEKTPUCY yIla U
CEpEIVHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK.

DopMynMpOBaTh ONPEAEIEHUS OKPYKHOCTH U KPyTa, XOp/bl U JUaMETpa OKPYKHOCTH, I10JIb30BAThCS



UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOWCTBA IIPU PEIICHUHM 3a1a4. Biasers NOHATHEM ONMCAaHHOU
OKOJIO TPEYroJbHHUKA OKPY)KHOCTH, YMETh HaX0AuTh €€ neHTp. Ilonb30BaThes pakramu 0 TOM, 4TO
OUCCEKTPHUCHI YIIIOB TPEYroJbHHUKA NMEPECEKAIOTCS B OJHOM TOUKE, M O TOM, YTO CepeIMHHbIC
NEPIEHIUKYIISPBl K CTOPOHAM TPEYroJIbHUKA IEPECEKAOTCs B OJIHOM TOUKE.

Biragets nmoHsATHEM KacaTeIbHOU K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOU O NEPIEHANKYIIPHOCTH
KacaTeJlbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonb30BaTbcCs MPOCTEHIIMMU FEOMETPUUECKUMH HEPABEHCTBAMMU, IOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MIOCTPOEHHS C IOMOILBIO LUPKYJIS U JINHEHKH.

8 kuacc

PacriozHaBaTh OCHOBHBIE BH/JIbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTBHI, 10J1b30BaTHCSI UX CBOMCTBAMM IIPU
pELIeHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKHU [IEPECEUEHHS MEIMAH TPEYroybHUKA (LIEHTPa Macc) B PELICHUH 3a/1a4.

Brnaznets noHsiTHEM cpeHEN TMHUM TPEYTOJbHUKA U Tpalleliy, IPUMEHSITh UX CBOMCTBA MPH pEIICHUN
reomMeTpuueckux 3anad. Ilonb3oBarecsa Teopemoint daneca U TEOPEMON O MPONOPLHHUOHAIBHBIX OTPE3KaX,
MPUMEHSTH UX JJIS PELIEeHUS MPAaKTUYECKUX 3a/1ad.

[IpuMeHsTh NpU3HAKY MOA0OMS TPEYrOJbHUKOB B PEILIEHUU T€OMETPUUYECKUX 3a]1a4.

[Tonb3oBarbest TeopeMoit [udaropa st penieHus reoMeTpUYECKUX U MPpaKTHUecKuX 3aaad. CTpouThb
MaTeMaTHYECKYI0 MOJIETb B IPAKTUUYECKUX 3a/la4aX, CaMOCTOSTENILHO JIeJaTh YepTEX U Ha- XOJAUTh
COOTBETCTBYIOIIUE JJIUHBI.

Brnaners moHATHSMU CHHYCA, KOCHHYCA U TaHT'€HCA OCTPOTO Yrila MPSIMOYTrOJbHOTO TPEYroJbHUKA.
[Tonb30BaThbCst 3TUMU MOHATUAMU U1 PELLIEHUS] TPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3IuyHbIMU CIOCOOaMHU) TUIOIIAIb TPEYTroJIbHUKA U IIJIONIAI MHOTOYTOJIbHBIX QUTYD
(MoB3YsICh, i€ HEOOX0IUMO, KAIbKYIATOPOM). [IpuMeHsTh NoJTydeHHbIE YMEHHUS B MPAKTUYECKUX
3a/1ayax.

Bnagers MOHATUAMYU BIMCAHHOTO U LICHTPAJIBHOTO YIJIA, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yrilax MeXIy XOpJIaMu (CEKYLIMMH) U yIiie MEeX/1y KacaTeJIbHOHW M XOPI0H IPH PEIICHUHN T€OMETPHYCCKIX
3az1ad4.

BnageTs MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOKCTBA OIIMCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4. [[pUMeHATh oJydeHHbIEC 3HAHUS HA IPAKTUKE — CTPOUTH MaTe-
MaTU4ECKHE MOJEIN I 3a/1a4 PEaIbHOM JKU3HHU U IPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS C
IPUMEHEHHEM NOJ00MS U TPUTOHOMETPUH (I10JIB3YSICh, I'/le HEOOXO0IUMO, KAJIBKYJISATOPOM).

9 kaacc

3HaTh TPUTOHOMETPUYECKUE QYHKIIUU OCTPBIX YTJIOB, HAXOAUTh C UX NOMOIIBIO PA3JIMYHbIE SJIEMEHThI
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA («pELICHUE MPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). Haxo- AuTh (¢ moMolibso
KaJIbKYJISITOPA) AJMHBI U YIJIbI JUIsl HETaOJIMYHBIX 3HaYEHUH.

[Tonp30BaTbes (hopMysnaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM IS
HAaXO0XJACHUS COOTHOLIEHUI MEXy TPUTOHOMETPUYECKUMHU BEIMIMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsl HAX0KIEHUS PA3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
(«perieHne TpeyrojabHUKOBY), IPUMEHSATh UX IIPU PEIICHUH M'e€OMETPUUYECKHX 3a/1a4.

Brnaners nonstusiMu npeoOpa3oBaHus M0A00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA0OHBIX QUTYD.
ITonp30BaThes CBOMCTBAMM 110100UsI TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI M HAa- XOJUTb YIJIbl Y
110/100HbIX (uryp. [IpuMeHsaTH CBOICTBA O100MS B MPAKTUUECKUX 3a7a4aX. Y METh IPUBOIUTH IPUMEPHI
MOJA0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

ITonb30BaTbCs TEOpEMaMu O IPOU3BENEHUN OTPEZKOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYIIHX, O
KBaJlpaTe KacaTeabHOMU.

ITonp30BaThcs BEKTOpaMH, TOHUMATh UX FEOMETPUUECKUH U (PU3NUYECKHI CMBICT, TPUMEHSTh UX B
pelIeHNH FeOMEeTPUUECKUX U (PU3NYECKUX 3a/1ad. [IpuMeHsTh cKaIsipHOE IPOU3BEIEHUE BEKTOPOB IS
HaXO0XJACHUS UIMH U YIJIOB.

ITonb30BaTbcs METOIOM KOOPAMHAT Ha IJIOCKOCTH, NPUMEHSTH €T0 B PEIIEHUH F€OMETPUUYECKUX U
MIPaKTUYECKUX 3aad.

Bnagers NoOHATUAMM NPAaBUIBHOTO MHOTOYIOJIbHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI TyT'M OKPY>KHOCTH U
pasaraHHOM MEPHI yrila, YMETh BBIUMCIIATH IUIOAAb Kpyra 1 ero yactei. IIpuMeHsTh nosydeHHbIE YMEHHUSI B
MIPaKTUYECKUX 3a7a4ax.

HaxonuTh ocu (MM HEHTPBI) CUMMETPUH (PUTYp, TIPUMEHSTH IBHKEHUS MIIOCKOCTH B POCTEUIIINX
clIydasx.



[TpuMeHsTh MOJTyd4eHHBIE 3HAHHUS HA MPAKTHKE — CTPOUTh MAaTEMaTHUECKUE MOACIH JUIA 3a1a4
peanbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS C IPUMEHEHHEM NOJ00HS U TpU-
TOHOMETPHUYECKHX (PYHKIUH (IOJIB3YSICh, T/Ie HEOOXOJUMO, KAIBKYISTOPOM).



Coaepixkanue, reomerpusi 7 Kjaacc

OcHoBHbIE CBOMiCTBa NpocTeHINX reoMerpudeckux puryp (15 1)

Hauanbubele nonsatus mianumerpun. ['eomerpuueckue ¢urypsl. Touka u npsimas. OTpe3ok, JIHHA
oTpeska u e€ cpoiicta. [lomymnockocts. [Honynpsimas. Yron, BenuurHa yria u €€ cBOMCTBA. TpeyroJibHUK.
PaBeHCTBO OTpe3koB, YIVIOB, TpeyroJbHUKOB. [lapamuienbHble mpsiMbie. Teopembl M JOKa3aTelbCTBa.
AKCHOMBI.

OcHoBHasl 11eJlb — CHUCTEMATHU3UPOBAaTh 3HAHUS ydaluxcs 00 OCHOBHBIX CBOMCTBAaX IMPOCTEHIIMX
reOMETPUIECKUX (HUTyp.

CMe:kHbIe H BepTHKAJIbHbIE YIJIbl (7 1)

CMexHble U BepTHKaIbHbIE YIJIbI U UX cBoMcTBA. [lepnenaukymsipHble npsaMble. buccexrpuca yria u
€€ CBOMCTBA.

OcHoBHasl 11eJIb — 0TPa0OTKa HaBBIKOB IPUMEHEHHS CBOMCTB CMEXHBIX U BEPTUKAJIbHBIX B MpOIIECcCe
pelieHus 3a1ad.

PaBencTBO TpeyroabHukos (15 )

[Ipu3Haku paBeHCTBA TPEYroJIbHUKOB. MeauaHbl, OHCCEKTPUCHI M  BBICOTBI TpPEYroJIbHHKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK U €r0 CBOMCTBA.

OcHoBHasl_11eab — cOPMHUPOBATH YMEHHUE J0Ka3bIBaTh PABEHCTBO TPEYrOJILHUKOB C OMOPOH Ha
MPU3HAKU PaBEHCTBA TPEYTOJIbHUKOB.

CymmMa yriioB TpeyrojbHuka (13 u)

[TapannensHbie npsMble. OCHOBHOE CBOWMCTBO MapajlieNbHbIX NpAMbIX. [Ipu3Haku mapaiienbHOCTH
npsmeix. CyMMa yriaoB TpeyrojbHUKAa. BHemnuit yrom TpeyronpHuka. Ilpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYroJIbHUKOB. PaccrosiHue oT TOuku 10 npsiMoi. PaccTosiHue mMexay mapanieinbHbIMU
MPSIMBIMHU.

OcHoBHas 11eb — JaTh CUCTEMAaTU3UPOBAHHBIE CBEJIEHUS O MAPAIIEIBHOCTH MPSAMBIX, PACIIUPUTH
3HAHMA YYaAIIUXCS O TPEYTOJIbHUKAX.

I'eomeTpuueckue nmocrpoenus (13 u)

OxkpyxHocTb. KacatenbHasgs K OKpYyXHOCTH M €€ cBoicTBa. OKpYKXHOCTb, ONHUCAHHAs OKOJIO
TpeyroapHuka. OKpYy)KHOCTb, BIHMCAaHHAas B TPEyrojabHUK. CBOMCTBO CEPEIUHHOIO MEPHEHIUKYISApa K
oTpe3Ky. OCHOBHBIE 33/1a4 HA MIOCTPOEHUE C MMOMOIIBIO LIUPKYJIA U TUHEHKH.

OcHoBHas 1enb — cOPMHUPOBATh YMEHUE pellaTh IPOCTEHIINE 3a/1a4l HAa TIOCTPOEHUE C TIOMOLIbIO
LUPKYJIS U JINHEHKH.

HTorosoe noBropeHue (5 9)

[Inanupyemble pe3yJbTaThl
B pe3ynbraTe u3yueHus Kypca reoMeTpun 7 Kiiacca y4eHUK HayqHTCS:
®  HCMOJb30BATh SI3bIK TEOMETPUU JJISl ONMCAHUS MPEAMETOB OKPYKAIOIIETr0 MUPA;
e pacrno3HaBaTh U M300pakaTh Ha YepTEkKaxX U PUCYHKAX FeOMETpHUUecKue (PUrypbl U UX OTHOIICHHUS;
® JCMOJB30BaTh CBOICTBA M3MEPEHHS JJIUH U YIJIOB MPH PEUICHUH 3aJad Ha HAaXOXKJICHUE IJIUHBI
OTpe3Ka U IpayCHOM MephlI yria;
e pelaTh 3aJaud Ha BbIUMCIeHME rpagycHeix Mep yriaoB or 0° mo 180° ¢ mHeoGxomumbiMu
TEOPETUYECKUMU 00OOCHOBAHUSIMU, OMTUPAIOIIUMUCS HA U3yYCHHE CBOMCTBA (DUTYP U UX DIIEMEHTOB;
e pemiaTh 33Ja4d Ha J0KA3aTeIbCTBO, ONMUPASCh HA U3YYCHHBIE CBOMCTBA (DUTYp U OTHOIICHUS MEXKTY
HUMU U IPUMEHSIS U3Y4EHHBIEC BUJIBI IOKA3aTENbCTB;
® pelIaTh HECIIOKHBIC 3a/1a4d HA IOCTPOEHUE UPKYJIA U JIMHEHKH;
e pemiaTh MPaKTUYECKHUE 3a7aud, CBS3aHHBIE C HAXOXKJICHHEM T'€OMETPUYECKUX BEIMYUH (MCHOIB3YS
MIPH HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHUE CPEICTBA).
Y4YeHUK MOoJy4yuT BO3MOKHOCTB!
® OBJAJETh METOJAMU pELICHUs 3a7ady Ha BBIUMUCIEHUS M JOKAa3aTeIbCTBA: METOJOM OT
MIPOTUBHOTO;
® OBJIAJAETh TPAJUMLHUOHHON CXEMOH penieHus 3aJady Ha IMOCTPOCHMSI C TMOMOIIBI0 LUPKYIsS M
JIMHEWKU: aHaJIN3, IOCTPOEHUE, I0KA3aTENbCTBO U UCCIEIOBaHUE.

Crnoco0bI OLeHKH IVIAHUPYEMBIX Pe3yJ1bTATOB 00Pa30BaTEJILHOI0 NpoLecca



Pe3ynbTaTel

CucreMa OlleHUBAHUI

00pa3oBaTeNbHOTO DopMBI KOHTPOJIA
rporuecca
JIndyHOCTHBIE Habmonenue, onpoc HenepconudunupoBanHas olieHKa
MeranpenmeTHbIe Habmoienue, KOJIEKTUBHBIE | YPOBHEBOE OICHUBAHUE,
paboThI CaMOOIICHKa, OMHApHAas OI[CHKA
(3auér-He3auér)
IIpeameTHbIE Buennuii koHTpOb (YCTHBIN | 5-0ayuibHOE OlleHMBaHUe, OMHApHAsS

OTIPOC, TECTUPOBAHHUE),
paKkTu4eckas padora,
CaMOKOHTPOJITb
(TecTupoBaHue)

OIICHKA (3auéT-He3auér),
CaMOOIICHKA, HAKOTIUTEIIbHAS
OIIEHKa

KoHTposb 1 onieHKa pe3yapTaToB OCBOEHMSI IPOrpaMMbl y4eOHOTo mpeaMeTa (IpoOMeEKyTOUHAs
aTTecTalus) 10 WTOraM YEeTBEPTH, MOJIYrojaus, roja MPOBOJUTCS B (opMe KOHTPOJIBbHBIX padoT,

BeinoJineHus BIIP.

Kaneﬂnapﬂo TEMATHICCKOC IIJITAHUPOBAHUE yqeﬁnoro MarTrepuaJjia

Ne ypoxka Tema

Ko
JnY
qyac
OB

dnekTpoHHbIe (HU(PPOBLIE) 00pa3oBaTeIbHbIE
pecypchl.

¢uryp. 15 yacosn

§1. OcHOBHBIE CBOMCTBA NMPOCTEHIINX FeOMETPUYECKUX

1 I'eomerpuueckue ¢urypsl. Touka u 1 https://resh.edu.ru/subject/lesson/7284/ start/250
psiMasi. 330/
2-3 Otpe3ok. M3mepenre 0Tpe3KoB. 2 https://resh.edu.ru/subject/lesson/7283/start/250
505/
4-5 [Monymnockoctu. Iomymnpsimast. 2 https://resh.edu.ru/subject/lesson/7282/start/250
085/
6-7 VYron 2 | https.//resh.edu.ru/subject/lesson/7281/start/250
470/
8 OTKI1aZpIBaHIE OTPE3KOB U YIJIOB. 1 https:.//resh.edu.ru/subject/lesson/7286/start/280
148/
9 OTkiaibIBaHUE OTPE3KOB U YTIIOB. 1 https://resh.edu.ru/subject/lesson/7286/start/280
Pemienue 3amau. 148/
10-11 Tpeyroasauk. CyiiecTBoBanue 2 https.//resh.edu.ru/subject/lesson/7292/start/305
TPEYroJbHUKA, PABHOTO JTAHHOMY. 760/
12 [TapaienbHbIe MpsSMBbIE. 1 https.//resh.edu.ru/subject/lesson/7311/start/297
121/
13-14 Teopembl u 10Ka3aTeILCTBA. 2 https.//resh.edu.ru/subject/lesson/1281/
15 KonrpoabHnasi pagora Nel mo teme: | 1
OcHoBHBIE CBOMCTBA NPOCTEHIINX
reoMeTpH4YecKux puryp.
§2. CmeskHbIC U BepTHKAJIbHBIC YIJIBL. 7 4acOB
16-17 CMexXHbIE YIIIbI. 2 https.//resh.edu.ru/subject/lesson/7287/start/249
699/
18 BepTukanbHble YIIIbL. 1 https.//resh.edu.ru/subject/lesson/7287/start/249

699/
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https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7286/start/280148/
https://resh.edu.ru/subject/lesson/7292/start/305760/
https://resh.edu.ru/subject/lesson/7292/start/305760/
https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/1281/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/
https://resh.edu.ru/subject/lesson/7287/start/249699/

19 [TepnieHIUKYIIPHBIC IPSMBIC. 1 https:.//resh.edu.ru/subject/lesson/7288/start/250
Jloka3aTenbCcTBO OT MIPOTUBHOTO. 072/
20 Buccekrpuca yria. 1 https://resh.edu.ru/subject/lesson/7290/ start/296
364/
21 Buccekrpuca yrna. Penenue 3anau. 1 https:.//resh.edu.ru/subject/lesson/7290/ start/296
364/
22 KonTpoabnas padoraNe 2 mo teme: | 1

CMmexxHbIe B BEPTUKAJIBbHBIC YIJIbI.

§3. [Ipu3Haku paBeHCTBA TPEYTroJbHUKOB. 15 yacoB

23 [TepBbIii MpU3HAK PAaBEHCTBA 1 | https.//resh.edu.ru/subject/lesson/7294/start/297
TPEYroJbHUKOB. 975/
24 Bropoii npu3Hak paBeHCTBa 1 | https.//resh.edu.ru/subject/lesson/7296/start/250
TPEYroJbHUKOB. 225/
25 PaBHOOEIPEHHBIN TPEYTOJIBHHUK. 1 | https.//resh.edu.ru/subject/lesson/7295/start/250
015/
26 OGparnas Teopema. 1
27-28 Meauana, GuccekTpuca U BbICOTA 2 | https://resh.edu.ru/subject/lesson/1292/
TPeyroJjbHUKA.
29 CBOMCTBO MeIHaHbI paBHOOEApeHHOTO | 1 https://resh.edu.ru/subject/lesson/1292/
TPeyroJjbHUKA.
30-33 Pemenue 3amau 4 | https://resh.edu.ru/subject/lesson/7297/start/305
895/
34-35 TpeTwuii npu3HaK paBeHCTBA 2 https://resh.edu.ru/subject/lesson/7293/start/296
TPEYTrOJILHUKOB. 469/
36 Pemrenwue 3amau. 1 | https://resh.edu.ru/subject/lesson/7297/start/305
895/
37 KonTpoabHas padoraNe 3 mo teme: | 1
IIpu3naku paBeHCTBA
TPeyroJibHUKOB.
§ 4. Cymma yrJioB TpeyroJibHuka. 13 yacos
38 [MapanienbHOCTb IPSIMBIX. 1 https:.//resh.edu.ru/subject/lesson/7299/start/296
526/
39 VYribl, 06pa3oBaHHBIC TTPH 1 https.//resh.edu.ru/subject/lesson/7300/start/249
MePECEUCHUH JIBYX MPAMBIX CEKYIIEH. 559/
40-41 [Ipu3Haku nmapauieIbHOCTH MPSAMBIX. | 2 https.//resh.edu.ru/subject/lesson/7298/ start/249
805/
42 CpoiicTBa yrioB, oOpa3oBaHHbIX Ipy | 1 https.//resh.edu.ru/subject/lesson/7301/start/249
MEePECCUCHUH MapaIeIbHbIX MPIMBIX 511/
CEeKYIIEH. https.//resh.edu.ru/subject/lesson/7302/start/305
593/
43-44 CyMMa yriioB TpeyrojbHHKa. 2 https.//resh.edu.ru/subject/lesson/7308/start/305
628/
45 BHerHue yribl TpeyroyibHUKA. 1 https:.//resh.edu.ru/subject/lesson/7307/start/271
519/
46-47 [IpsiMOYTOJIBHBIIN TPEYT OJIbHUK. 2 https.//resh.edu.ru/subject/lesson/7309/start/300
528/
48 Cy1iiecTBOBaHUE U €IMHCTBEHHOCTh 1 https:.//resh.edu.ru/subject/lesson/7288/start/250



https://resh.edu.ru/subject/lesson/7288/start/250072/
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https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7290/start/296364/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/1292/
https://resh.edu.ru/subject/lesson/1292/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7293/start/296469/
https://resh.edu.ru/subject/lesson/7293/start/296469/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7299/start/296526/
https://resh.edu.ru/subject/lesson/7300/start/249559/
https://resh.edu.ru/subject/lesson/7300/start/249559/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7298/start/249805/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7302/start/305593/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7308/start/305628/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7307/start/271519/
https://resh.edu.ru/subject/lesson/7309/start/300528/
https://resh.edu.ru/subject/lesson/7309/start/300528/
https://resh.edu.ru/subject/lesson/7288/start/250072/

NEPIEHIUKYIIAPA K IIPAMOM.

072/
https://resh.edu.ru/subject/lesson/7306/start/296
950/

49 Pemenue 3amau mo teme «Cymma 1 https:.//resh.edu.ru/subject/lesson/7308/start/305
YIJIOB TPEYrOJIbHUKAY. 628/
https:.//resh.edu.ru/subject/lesson/ 7304/ start/
50 Kontpoabnas padora Ned no teme: | 1
CymMa YIJI0B TPeyrojibHUKa
§ 5. F'eomeTpuueckue nmocrpoenus. 13 yacon
51 OKpYyXHOCTb. 1 | https.//resh.edu.ru/subject/lesson/7289/start/296
456/
52 OKpY»XHOCTb, OITUCAHHAS OKOJIO 1 | https.//resh.edu.ru/subject/lesson/2021/start/
TPEYroJIbHUKA.
53 KacarenbHast K OKpYKHOCTH. 1 | https.//resh.edu.ru/subject/lesson/7289/start/296
456/
54 OKpy»XHOCTb, BIIHICAaHHAS B 1 | https.//resh.edu.ru/subject/lesson/7289/start/296
TPEYroJbHHUK. 456/
55 [MocTpoenue TpeyroibHUKa C 1 | https.//resh.edu.ru/subject/lesson/7305/start/250
JAHHBIMH CTOPOHAMH. 155/
56 [Moctpoenue yria, papaoro ganHomy. | 1 | https://resh.edu.ru/subject/lesson/7290/start/296
364/
57 ITocTpoenune GUCCEKTPHCHI yIIa. 1 https://resh.edu.ru/subject/lesson/7290/start/296
364/
58 JleneHue OTpe3Ka MOIMOJIaM. 1 https://resh.edu.ru/subject/lesson/7281/start/250
470/
59 [TocTpoenue neprneHanKyIAPHOR 1 https://resh.edu.ru/subject/lesson/7311/start/297
MIPSIMOIA. 121/
60 I'eomerpuueckoe mecto Touek. Meron | 1 https://resh.edu.ru/subject/lesson/7306/start/296
reOMETPUYECKUX MECT. 950/
61-62 3agauu Ha TOBTOPEHHE. 2 https://resh.edu.ru/subject/lesson/1356/
63 KonTpoabHas padoraNe 5 mo reme: | 1

I'eomeTpuyeckne MoCTpoOeHUst

IToBTOpPEHUE KYpca reoMeTpHu 3a 7 Kjiacc. S yacos

64 [ToBTOpEHUE TEMBI «YTIB» U 1 https:.//resh.edu.ru/subject/lesson/7297/start/305
«PaBEHCTBO TPEYTrOJIbHUKOBY 895/
65 IToBTOpenue Temol «PaBHOOEIpPeHHBINH | 1 https.//resh.edu.ru/subject/lesson/7295/start/250
TPEYrOJIbHUK) 015/
https.//resh.edu.ru/subject/lesson/7309/start/300
528/
66 IToBTOpenue temsl «llapamienbHbie 1 https:.//resh.edu.ru/subject/lesson/ 7298/ start/249
IPSIMBIE» 805/
67 IToBTOpenue Tembl «OKPYKHOCTH» 1 https.//resh.edu.ru/subject/lesson/7289/start/296
456/
68 Hrorosasi koHTpOILHAsSI padoTa. 1
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https://resh.edu.ru/subject/lesson/7281/start/250470/
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https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7306/start/296950/
https://resh.edu.ru/subject/lesson/7306/start/296950/
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7297/start/305895/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7295/start/250015/
https://resh.edu.ru/subject/lesson/7309/start/300528/
https://resh.edu.ru/subject/lesson/7309/start/300528/
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FeomeTtpua. KaneHaapHO TeMaTUYecKmMiA NnaH, 8 Kaacc

Ne Tema pa3nena. Tema ypoka. DaexTpoHHbIe (HH(]POBBIE) 06pa3oBaTe/ibHbIE PeCyPChl
n/n
Pa3nen. YerbipexyrojbHuku - 14 4.

1. | MHOTOYrOJbHHKH. https://resh.edu.ru/subject/lesson/5666/start/ 162184/

2. | Pemrenue 3ama4 mo teme: «MHOTOYTOJIbHUKHY. https://resh.edu.ru/subject/lesson/6204/start/ 162215/

3. | [Mapamnenorpamm. https://resh.edu.ru/subject/lesson/6206/start/162246/

4. | Ipu3Haky mapauieaorpaMmma. https://uchebnik.mos.ru/material_view/atomic_objects/9596175
5. | Pemenue 3amau no teme: «IlapamnenmorpaMmmy. https://resh.edu.ru/subject/lesson/6205/start/210489/

6. | Teopema daneca. https://uchebnik.mos.ru/material/app/358021

7. | [IpaMOyroabHHK. https://resh.edu.ru/subject/lesson/3557/start/210551/

8. | Pom0O u xBajpar. https://resh.edu.ru/subject/lesson/6207/start/210520/

9. | Pemenue 3amau no teme: «Pom0 u KBagpary. https://resh.edu.ru/subject/lesson/4268/ start/210582/

10. | Pemenwue 3amau o teme: «IIpssmoyroasauk. Pom6. KBagpar.» https://uchebnik.mos.ru/material_view/atomic_objects/9654647
11. | OceBas ¥ LIEHTpaJbHAS CUMMETPHS. Y IBOCHUE MCIIUAHBI. https://resh.edu.ru/subject/lesson/4268/ start/210582/

12. | Pemenwue 3amau 1o Teme: «UeTbIpexyroabHUKNY. https://uchebnik.mos.ru/material_view/atomic_objects/9654647
13. | KontpoabHnasi padota Nel mo Teme: «UeThIpexyroabHUKN».
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https://resh.edu.ru/subject/lesson/6204/start/162215/
https://resh.edu.ru/subject/lesson/6206/start/162246/
https://uchebnik.mos.ru/material_view/atomic_objects/9596175
https://resh.edu.ru/subject/lesson/6205/start/210489/
https://uchebnik.mos.ru/material/app/358021
https://resh.edu.ru/subject/lesson/3557/start/210551/
https://resh.edu.ru/subject/lesson/6207/start/210520/
https://resh.edu.ru/subject/lesson/4268/start/210582/
https://uchebnik.mos.ru/material_view/atomic_objects/9654647
https://resh.edu.ru/subject/lesson/4268/start/210582/
https://uchebnik.mos.ru/material_view/atomic_objects/9654647

FeomeTtpua. KaneHaapHO TeMaTUYecKmMiA NnaH, 8 Kaacc

14. | AHanu3  KOHTposibHOW  pabotel.  Pemenme  3amau  mo  Teme: | https://uchebnik.mos.ru/material_view/lesson_templates/2816891
«HeThIpexyroJIbHUKIY.
Pazgen 2. Iliiomaaes. Haxoskaenue niomajeil TpeyroabHUKOB H MHOTOYTOJIbHBIX (puryp — 14 4
15. | Ilnomaae MHOTOYTOJIbHUKA https://resh.edu.ru/subject/lesson/3567/start/ 162401/
16. | [Tnomaape NPsIMOYTOJIbHUKA https://uchebnik.mos.ru/material_view/lesson_templates/445482
17. | Ilnomaae mapamienorpaMmma https://uchebnik.mos.ru/material_view/atomic_objects/7801220
18. | [Lmomaae mapamienorpaMmma https://resh.edu.ru/subject/lesson/6209/ start/162432/
19. | [lnomaae TpeyroabHUKA https://resh.edu.ru/subject/lesson/5688/start/210737/
20. | Ilmomaap TpeyroabHUKa https://uchebnik.mos.ru/material_view/atomic_objects/9592063
21. | Ilmomaap Tpamneuu https://resh.edu.ru/subject/lesson/5669/ start/210644/
22. | PemeHue 3a7a4 HA BEIYMCIICHHUE TUIOIAIA https://uchebnik.mos.ru/material/app/354654
23. | Pemenue 3a7a4 HA BRIYMCIICHUE TUIONAIA https://uchebnik.mos.ru/material/app/175660
24. | BeluncieHHE TUIOIIACH CI0KHBIX (GUTyp uepe3 pa30OueHne Ha YacTH U https://resh.edu.ru/subject/lesson/6210/start/162494/
JIOCTPOCHHUE.
25. | [Tnomanu uryp Ha KiaeTyaToir Gymare. https://resh.edu.ru/subject/lesson/4269/ start/272949/
26. | Pemenne 3agay o teme: «Ilimomanpy. https://uchebnik.mos.ru/material/app/224569
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27. | KonrpoJabHasi padora Ne2 no teme «Ilnomaany.
28. | AHanu3 KOHTPOJbHOM paboThl. Pemienue 3amau o Teme: «ILmomaapy. https://uchebnik.mos.ru/material_view/lesson_templates/41631
Paznen 3. Teopema IMudaropa — 7 4.

29. | Teopema ITudaropa, e€ qoKa3aTeabCTBO U MPUMEHEHHUE. https://uchebnik.mos.ru/material/app/264447

30. | Teopema ITudaropa, e€ m0Kka3aTeaILCTBO U MPHUMEHEHHE. https://uchebnik.mos.ru/material/app/286349

31. | Teopema, oOpatHas Teopeme I[Tudaropa. https://resh.edu.ru/subject/lesson/4270/ start/162587/

32. | Teopema, oOpatHas Teopeme I[Tudaropa. https://uchebnik.mos.ru/material_view/lesson_templates/52909

33. | Pemrenue 3amau mo teme «Teopema ITudaropar. https://resh.edu.ru/subject/lesson/6208/start/210675/

34. | KoutpoabHasi padora Ne3 mo teme: «Teopema Iudaropar. https://uchebnik.mos.ru/material_view/atomic_objects/9094321

35. | AHanu3 KOHTPOJIBHOM paboThl. PeriecHue 3a1a4. https://uchebnik.mos.ru/material_view/atomic_objects/9170603
Paznen. 4. Ilogo0Hble TPEyroJbHUKH -17 4.

36. | Onpenesnenne M000HBIX TPEYTOJbHUKOB. https://resh.edu.ru/subject/lesson/5688/start/210737/

37. | OTHOUICHHUE IIOIAIeH MTOJOOHBIX TPEYTOJIbHUKOB. https://uchebnik.mos.ru/material_view/lesson templates/1947113

38. | IlepBblii npu3HaK 1M0100Hs TPEYrOJIbHUKOB. https://uchebnik.mos.ru/material_view/lesson templates/127766

39. | Perrenue 3aqa4y Ha MPUMEHEHUE MIEPBOTO MPU3HaKa M000us TpeyroibHukoB. | https.//youtu.be/rSNNPoa jvM

40. | Bropoii u TpeTHii MpU3HAKK MO00HS TPEYTOJILHUKOB. https://resh.edu.ru/subject/lesson/3588/start/210706/



https://uchebnik.mos.ru/material_view/lesson_templates/41631
https://uchebnik.mos.ru/material/app/264447
https://uchebnik.mos.ru/material/app/286349
https://resh.edu.ru/subject/lesson/4270/start/162587/
https://uchebnik.mos.ru/material_view/lesson_templates/52909
https://resh.edu.ru/subject/lesson/6208/start/210675/
https://uchebnik.mos.ru/material_view/atomic_objects/9094321
https://uchebnik.mos.ru/material_view/atomic_objects/9170603
https://resh.edu.ru/subject/lesson/5688/start/210737/
https://uchebnik.mos.ru/material_view/lesson_templates/1947113
https://uchebnik.mos.ru/material_view/lesson_templates/127766
https://youtu.be/r8NNPoa_jvM
https://resh.edu.ru/subject/lesson/3588/start/210706/
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41. | Pemrenue 3a1a4 Ha IPUMEHEHHE TIPU3HAKOB [M0I00US TPEYTOJIbHUKOB. https://resh.edu.ru/subject/lesson/5668/ start/ 162556/

42. | PeuieHue 3a/1a4 Ha IPUMECHEHHE TIPHU3HAKOB 10I00MSI TPEYrOJIbHUKOB. https://resh.edu.ru/subject/lesson/4293/start/210768/

43. | KonTpoasnas pa6ora Ne 3 o teme «IIpuzHaku nogoous https://uchebnik.mos.ru/material_view/lesson_templates/61962
TPEYroJbHUKOB»

44. | Cpennsisi TUHHS TpeyroyibHUKa. CBOWCTBO MEMaH TPEYrOJbHUKA. https://resh.edu.ru/subject/lesson/3577/start/272980/

45. | TIponopiuoHaNIbHbIE OTPE3KH. https://uchebnik.mos.ru/material_view/lesson_templates/61966

46. | IIpomopiMoHaIbHBIE OTPE3KU B MIPSIMOYTOJILHOM TPEYroJbHUKE. https://resh.edu.ru/subject/lesson/5670/start/271121/

47. | Perienue 3a7a4 Ha IOCTPOCHHUE METOJIOM TMOJ0OHBIX TPEYTOJIBHUKOB. https://uchebnik.mos.ru/material/app/37810
CBolicTBa IIEHTPa MacC B TPEYTOJIbHHUKE.

48. | CuHyc, KOCHHYC U TAHT'CHC OCTPOTO yIjia MPsSMOYrOJILHOTO TPEYroJbHHKA. https://uchebnik.mos.ru/material/app/354563

49. | 3naucHMs CHHYCa, KOCHHYyca U TaHreHca s yriaos 30°,45°,60°. https://resh.edu.ru/subject/lesson/5676/start/270287/

50. | Pemrenue 3amau mo reme «COOTHOIIEHUS MEKIY CTOPOHAMH M YIIaMU https://uchebnik.mos.ru/material/app/120256
HPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

51. | KoutpoJsbHas padora Ne 4 o reme «Ilo1o0HbIe TPEYrobHUKH. https.//resh.edu.ru/subject/lesson/5671/start/270349/
CoOTHOLIEHUS M€Ky CTOPOHAMM M YIJIaMH NPSIMOYT0JIbHOT0
TPEYroJbHUKa

52. | AHanu3 KOHTPOJIBHOM paboThl. Perenue 3amad mo reme «COOTHOIICHUS https://uchebnik.mos.ru/material/app/60458

MCKAY CTOpOHAMHU U yIJIaMH IPAMOYT'OJIBHOTO TPCYTr'OJIbHUKA.



https://resh.edu.ru/subject/lesson/5668/start/162556/
https://resh.edu.ru/subject/lesson/4293/start/210768/
https://uchebnik.mos.ru/material_view/lesson_templates/61962
https://resh.edu.ru/subject/lesson/3577/start/272980/
https://uchebnik.mos.ru/material_view/lesson_templates/61966
https://resh.edu.ru/subject/lesson/5670/start/271121/
https://uchebnik.mos.ru/material/app/37810
https://uchebnik.mos.ru/material/app/354563
https://resh.edu.ru/subject/lesson/5676/start/270287/
https://uchebnik.mos.ru/material/app/120256
https://resh.edu.ru/subject/lesson/5671/start/270349/
https://uchebnik.mos.ru/material/app/60458
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Pazneun. 5 OkpyxkHocTh-13 u

53. | B3auMHOe pacroioKeHUe MPSIMOi U OKPYKHOCTH. https://uchebnik.mos.ru/material_view/lesson_templates/52900

54. | KacaresbHas K OKPY>KHOCTH. https://uchebnik.mos.ru/material_view/atomic_objects/8705114

55. | I'pamycHas Mepa nyru OKpy>KHOCTH.

56. | Teopema 0 BIIMCAaHHOM YTJIE. https://resh.edu.ru/subject/lesson/4285/start/210923/

57. | Teopema 00 0Tpe3Kax MepeceKaroInXCs XOPI. https://uchebnik.mos.ru/material_view/lesson_templates/52903

58. | Pemrenue 3amau mo teme «lleHTpaabHbIE M BIIMCAHHBIE YIIIB). YTIJIBI MEXIY https://resh.edu.ru/subject/lesson/5672/start/210954/

XOp/IaMH M CEKYIIIMMHU.

59. | CBoiicTBa OMCCEKTPHCHI yIJIa. https://resh.edu.ru/subject/lesson/5676/start/270287/

60. | CepeaMHHBIH MMEPIEHIUKYIIAP. https://znaika.ru/catalog/2-klass/matematika/Reshenie-uravneniy-na-
osnove-svyazi-mezhdu-slagaemymi-i-summoy.html

61. | Teopema 0 peceUCHUH BBICOT TPEYTOJIBHUKA. https://resh.edu.ru/subject/lesson/3640/start/211016/

62. | Brnucannast OkpyXHOCTh. CBOMCTBO ONMMCAHHOI'O YETHIPEXYTOJIBHUKA. https://uchebnik.mos.ru/material_view/atomic_objects/284997

63. | OnmcanHast OKpY>KHOCTb. CBOMCTBO BIIMCAHHOTO YETHIPEXYrOJIbHHKA. https://uchebnik.mos.ru/material/app/332962

64. | KourpoubHasi padora NeS no teme: «KOKPYKHOCTBY. https.//resh.edu.ru/subject/lesson/5673/start/211047/

65. | AHanM3 KOHTPOJIBbHOW paboThl. Pemenne 3amau no reme « OKpyKHOCTB. https://resh.edu.ru/subject/lesson/3598/start/211141/



https://uchebnik.mos.ru/material_view/lesson_templates/52900
https://uchebnik.mos.ru/material_view/atomic_objects/8705114
https://resh.edu.ru/subject/lesson/4285/start/210923/
https://uchebnik.mos.ru/material_view/lesson_templates/52903
https://resh.edu.ru/subject/lesson/5672/start/210954/
https://resh.edu.ru/subject/lesson/5676/start/270287/
https://znaika.ru/catalog/2-klass/matematika/Reshenie-uravneniy-na-osnove-svyazi-mezhdu-slagaemymi-i-summoy.html
https://znaika.ru/catalog/2-klass/matematika/Reshenie-uravneniy-na-osnove-svyazi-mezhdu-slagaemymi-i-summoy.html
https://resh.edu.ru/subject/lesson/3640/start/211016/
https://uchebnik.mos.ru/material_view/atomic_objects/284997
https://uchebnik.mos.ru/material/app/332962
https://resh.edu.ru/subject/lesson/5673/start/211047/
https://resh.edu.ru/subject/lesson/3598/start/211141/
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IloBTOpeHMe -34.

66. | [loBTOopenue mo TemaM Kypca. https://resh.edu.ru/subject/lesson/3608/start/211330/
67. | UToroBasi KOHTpoJILHAs padoTa. https://resh.edu.ru/subject/lesson/5675/start/211423/
68. | AHanu3 KOHTPOJBbHOI paboThl. [IoBTOpEeHHUE MO TeMaM Kypca. https://resh.edu.ru/subject/lesson/4294/ start/272825/



https://resh.edu.ru/subject/lesson/3608/start/211330/
https://resh.edu.ru/subject/lesson/5675/start/211423/
https://resh.edu.ru/subject/lesson/4294/start/272825/
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reoMeTpust

Kanennapno-tremaTudeckuii 1aH

9 xiacc
Ne Tema paspgena. Tema ypoka. JuekTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE PeCypPChl
n/n
IloBTOpeHue 3 4.
1. | IloBropenue no teme "llooOHBIE TPEYTOJBHUK."
2. | IloBTopenue mo teme "YetwipexyronpHukd. I lmomanm reomerpudeckux Guryp'.
3. | IloBTOpenwue mo Teme "BrimcaHHble ,0NTMCaHHBIC U IEHTPAIBLHBIC YTIIbI".
Pa3nea 1. Tpuronomerpus. TeopeMbl KOCHHYCOB H CMHYCOB. PelieHue TpeyrojibHuKkoB.16 4
4. | OnpeneneHue TpPUroHOMeTpUIeCKiX GyHKui yriaos ot 0° go 180°. https:.//resh.edu.ru/subject/lesson/2509/main/
5. | Onpenenennie TpuroHoMerpudeckux GyHkuid yrios ot 0° mo 180°.
6. | KocuHyc 1 CHHYC MPSMOTO M TYITOTO yIJa. https://resh.edu.ru/subject/lesson/2509/main/
7. | KocuHyc ¥ CHHYC MPSIMOTO M TYIIOTO YTJIa.
8. | Teopema xkocunycoB. (O060OmEHHass) Teopema cuHycoB (¢ paauycom | https.//www.yaklass.ru/p/geometrial/9-klass/sootnosheniia-mezhdu-
OINHMCAHHOMN OKPY)KHOCTH). storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-
9. | Teopema xocuHycoB. (O6GoOmEHHas) Teopema cuHycoB (¢ pammycom | 9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-
OIHMCAHHOMN OKPYKHOCTH). 7ad3359e-27dd-4ae0-9272-8f 1ce3e75ec2
https.//skysmart.ru/articles/mathematic/teorema-sinusov
10. | HaxoxaeHue JUIMH CTOPOH U BEJIIMYHMH YITIOB TPEYTOJIBHUKOB. https:.//resh.edu.ru/subject/lesson/2040/main/
11. | HaxoxieHue JUIMH CTOPOH U BEJIMYHMH YIJIOB TPEYTOJIBHUKOB.
12. | ®opmyra IoNaau TPEyrojabHUKA Yepe3 ABE CTOPOHBI U YIOJ MEKIY HUMHU. https://skysmart.ru/articles/mathematic/K ak-nayti-ploshchad'-
13. | ®opmyra Ionaau TPEYrobHUKA Yepe3 IBE CTOPOHBI M YroJl MEX1y HUMHU. pryamougol'nika
14. | ®opmyna IOMAAN YETHIPEXYTOJIbHUKA Yepe3 ero AUaroHaidn u yrosa mexay | https.//www.resolventa.ru/spr/planimetry/sgf.htm
HUMU.
15. | ®opmyra MmIomaaM YeThIPEXYroOJbHUKA Yepe3 ero TUaroHalld U yroJl MEKIY

HHMH.



https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://skysmart.ru/articles/mathematic/teorema-sinusov
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
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16. | IlpakTHueckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM https.//www.resolventa.ru/spr/planimetry/sgf.htm
17. | IlpakTueckoe NpUMEHEHUE JOKA3aHHBIX TEOPEM
18. | [IpakTHyeckoe MPUMEHEHUE JJOKa3aHHBIX TEOPEM
19. | KonrpoabHasi pa6ora Ne 1 mo Tteme « TeopeMbl KOCHHYCOB M CHHYCOB.
PelnieHue TpeyroJiLHUKOBY
Pa3nen 2.Bektopbi-13 u
20. | Ompenenenne BEKTOPOB, CIOXKCHHWE M Pa3HOCTh BEKTOPOB, yMHOXxeHHe | https.//www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-
BEKTOpa Ha YKCJIO. slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa38-
21. | OnpezienieHie BEKTOPOB, CJIOKEHHE WM Pa3sHOCTh BEKTOPOB, yMmHOXeHue | 7210b08d27235 https.//www.yaklass.ru/p/geometrial/9-klass/vektory-
BEKTOpA Ha YHCIIO. 9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-
4417-ac0a-4e0c7ael 7995
22. | OU3NYECKUI U TEOMETPHUYECKHIA CMBICIT BEKTOPOB. https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-
23. | ®U3HYECKHUI U TEOMETPHUYCCKHI CMBICIT BEKTOPOB. deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-
prostranstve-9286
24. | Pa3nokeHne BEKTOPA MO JBYM HEKOJUTHHEAPHBIM BEKTOPAM. https://resh.edu.ru/subject/lesson/3038/main/
25. | PaznokeHue BEKTOpa Mo JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.
26. | KoopauHatsl BEKTODA. https.//www.yaklass.ru/p/geometria/9-klass/metod-koordinat-
27. | KoopmuHatsl BEKTOpA. 9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-
ae89cec4022a
28. | CxansspHOe Mpou3BeAeHNE BEKTOPOB, €ro MPUMEHCHHE JUT HaX0KAcHus uinH | https.//resh.edu.ru/subject/lesson/2039/train/#204271
U YIJIOB https:.//resh.edu.ru/subject/lesson/2038/start/
29. | Pemenue 3aga4 ¢ MOMOIIBIO BEKTOPOB. https://resh.edu.ru/subject/lesson/2511/start/
30. | Cpennsist TMHUS TpaNCIUU.
31. | [lpuMeHeHHEe BEKTOPOB ISl PEUICHUS 3314 KHHEMATHKH W MEXaHUKH
32. | KourpoabHasi padora Ne 2 mo teme «BekTopbi»
Pasznes 3. /lekapToBbl KOOPAMHATHI HA MJIOCKOCTH -10 4
33. | JlekapTOBbI KOOPAMHATEI TOYEK HA IIOCKOCTH. https.//www.yaklass.ru/p/geometria/9-klass/'metod-koordinat-
9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-
cd7b-473e-b426-96cch9cOefa3
34. | YpaBHEeHHE IPSIMOIA. https.//infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-



https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://resh.edu.ru/subject/lesson/2039/train/#204271
https://resh.edu.ru/subject/lesson/2038/start/
https://resh.edu.ru/subject/lesson/2511/start/
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
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podgotovkoj-k-oge-5005776.html

35. | YrnoBoit  koadduimenT, TaHreHc yria HakiIoHa, napawieibHeie U | https//www.yaklass.ru/p/geometria/9-klass'metod-koordinat-
NEePICHUKYIISIPHBIC TIPSIMBIC. 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-
cd7b-473e-b426-96cch9cOefa3
36. | YpaBHEHHE OKPY)KHOCTH. https./Ic.rt.ru/classbook/matematika-9-klass/metod-koordinat-
profilnyi-uroven/5742
37. | HaxoskaeHue KOOPIMHAT TOYEK IEPECEUCHUST OKPYKHOCTH U TIPSIMOIA.
38. | Meroja KoOpAWHAT MPH PENICHUN T€OMETPHUECKUX 3a/1a4.
39. | Hcnosnp30BaHne MeTO1a KOOPIMHAT B MPAKTHUECKUX 3a7a4ax https://Ic.rt.ru/classhook/matematika-9-klass'metod-koordinat-
profilnyi-uroven/5741
40. | Vicnonp30BaHKe METO/Ia KOOPANHAT B MPAKTHYECKHUX 3a1adax
41. | Ucnonp30BaHKEe METO/1a KOOPAMHAT B MPAKTHYECKUX 3a1auax https://Ic.rt.ru/classbhook/matematika-9-klass/metod-koordinat-
profilnyi-uroven/5741
42. | KoutponbHass padora Ne 3 mo Teme « JlekapToBbI KOOPIAMHATBHI Ha
MJIOCKOCTHY
Paznen 5. [lpaBuiibHble MHOTOYTOJIbHUKH. JIJINHA OKPYKHOCTH H IJIOMIAAb Kpyra. Berunciaenue miomaneii-11 4.
43. | I[paBHIIbHBIC MHOTOYTOJIBHUKH, BHIYUCIICHHE MX JIEMCHTOB. https:.//resh.edu.ru/subject/lesson/2037/start/
44. | OKpyXHOCTb, OIIMCAHHASI OKOJIO TIPABHIIBHOTO MHOTOYTOJIHHKA.
45. | OKpYXHOCTb, BIIUCAHHAS B IPABUJIbHBIH MHOTOYTOJIbHHK.
46. | ®opmynbl UIS BBIYMCIACHHS IUIOINAAM IPAaBHIBHOIO MHOTOYrojbHHKa, ero | https://resh.edu.ru/subject/lesson/2512/start/
CTOPOHBI U paJinyca BIIUCAHHON OKPY)KHOCTH
47. | Yucno p 1 yIMHA OKPY>KHOCTH
48. | JlnuHa nyru OKPY)KHOCTH. https.//resh.edu.ru/subject/lesson/2513/start/
49. | Paguannas mepa yria.
50. | Ilo1maap Kpyra v €ro 3JIeMEeHTOB (CEKTOpa U CErMEHTA). https.//resh.edu.ru/subject/lesson/2514/start/
51. | Beruucienue mwioniaaei GUryp BKIFOUYAIOIIUX 3JIEMEHTHI Kpyra. https://resh.edu.ru/subject/lesson/2515/start/
52. | Beruncnenue mionianeil Guryp BKIIOYAOIINX 3JIEMEHTHI KPyra. https://resh.edu.ru/subject/lesson/2036/start/
53. | KonTpoasnas padora Ne 4 mo teme «I[IpaBmiibHBIE MHOTOYTrOJbHUKH.

JJIMHA OKPY/KHOCTH M ILIOIIAAbL Kpyra. Beruucienue miomanen»



https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://lc.rt.ru/classbook/matematika-9-klass/metod-koordinat-profilnyi-uroven/5742
https://lc.rt.ru/classbook/matematika-9-klass/metod-koordinat-profilnyi-uroven/5742
https://lc.rt.ru/classbook/matematika-9-klass/metod-koordinat-profilnyi-uroven/5741
https://lc.rt.ru/classbook/matematika-9-klass/metod-koordinat-profilnyi-uroven/5741
https://lc.rt.ru/classbook/matematika-9-klass/metod-koordinat-profilnyi-uroven/5741
https://lc.rt.ru/classbook/matematika-9-klass/metod-koordinat-profilnyi-uroven/5741
https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2512/start/
https://resh.edu.ru/subject/lesson/2513/start/
https://resh.edu.ru/subject/lesson/2514/start/
https://resh.edu.ru/subject/lesson/2515/start/
https://resh.edu.ru/subject/lesson/2036/start/

FeomeTtpua. KaneHaapHO TeMaTUYecKmMiA NnaH, 8 Kaacc

Paznen 6. JIBu:KeHHsI IJIOCKOCTH-6 U

54. | TlousaTHe 0 JBMKEHHMH IIJIOCKOCTH. https.//resh.edu.ru/subject/lesson/2035/start/
55. | IlapamienbHblil IEpeHOC, TOBOPOT U CHMMETPHSI. https:.//resh.edu.ru/subject/lesson/3040/ start/
https.//resh.edu.ru/subject/lesson/3041/start/
56. | Ocu ¥ EHTPHI CHMMETPUH.
57. | TlpocTeiitme NpuMEHEHUs B PEIIICHUH 33]1a4. https://resh.edu.ru/subject/lesson/2517/start/
58. | IlpocTeiime NpUMEHEHHUs B PEIICHUH 33]1a4. https:.//resh.edu.ru/subject/lesson/3138/start/
59. | IlpomexkyTouHas arrecTaius B GopMe TeCTOBOI padoThI
Pa3nen 6. [loBTopenue, 06001eHne, cHCTeMAaTH3alMs 3HAHUII-9 4.

60. | ®opMymbl: MEpUMETPA U ILIOMAIH MHOTOYTOJLHUKOB, JUTHHBI OKPYXHOCTH U

TUIONIA/IA Kpyra, 00bEéMa MPSMOYTOJIHHOTO TTapajlIeIeITUIIea.
61. | TpeyroiapbHUKH.
62. | TpeyroiabHUKH.
63. | OKpY)KHOCTb U KPYT.
64. | Yriiel B OKPY)KHOCTH. BrmcaHHble ¥ ONKMCAHHBIE  OKPY)KHOCTH

MHOTOYTOJIbHUKOB
65. | YerbpéxyroapHuKkn. BrincanHbIe U ONMCAHHBIC YETHIPEXYTOJIbHUKH.
66. | Teopema Iludaropa wu Hawama TpuroHomerpur. Pemienne oOIMX

TPEYrOJbHUKOB.
67. | Ilnomans. Berancienne muomanei. [nomaaym mogoOHbIx Guryp.
68. | Pemenue reomerpuyeckux 3aganuii OI'D



https://resh.edu.ru/subject/lesson/2035/start/
https://resh.edu.ru/subject/lesson/3040/start/
https://resh.edu.ru/subject/lesson/3041/start/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/3138/start/

[IpumepHas nporpamma
BHEYPOYHOU JEATEIIBHOCTH
«MUHAHCOBasi TPAMOTHOCTb»
s 5-9  kmaccos.

COJEPKAHUE
TTOSCHUTEITBHAS BAIIMCKA «...eveeneiieeniiieeiiieeeiieee ettt ee sttt eetee et eaieee st eesaneeesaneeenaeens
OO61mast xapakTepuCcTHKa METANPEIMETHOTO Kypca
MECTO B YUEOHOM TIITAHE .....eeevuvreeeereeesureessseeesnseeenreesnreesneeessseeesssesssssessssessnnseeses
[InanupyeMsble pe3ysIbTaThl OCBOCHHUS METAIIPEAMETHOTO Kypca
COIEPIKAHUE TIPOTPAMMBI ....eenvveennreeeireeenareessseeessseessseeessseessseesnseesnsseessneeesseens
TeMATUYECKOE TTAHUPOBAHUE ....eeereuurreeernnrreeeanrreeeennnreesensseeesnnsseeessssneeessssneees
OCHOBHEBIE KPUTCPpHUU OUCHUBAHUA ACATCIIbBHOCTHU 06yqa}01111/1xc;{ ....................
Y4ebHo-MeToanueckoe odecrnedeHrne o0pa3oBaTeaIbLHOTO Ipolecca



IlosicHuTeEILHAS 3aMUCKA

PaGoyast mporpamMma BHEYpOUHOI esiTebHOCTH «DUHAHCOBAsI TPAMOTHOCTBY IS ydamuxcs 5-9
kinaccoB MBOY «CTILIL» pa3paborana B COOTBETCTBUU C TPEOOBAHUSIMH :
» ®enepanbHoro 3akoHa 0129.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit denepanuny;
» OenepanbHOro rocyJapcTBEHHOI0 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOI'O 00ILEro 00pa3oBaHus,
yTBepKAeHHOro npukazoM MunobpHayku Poccun ot 17.12.2010 Ne 1897 (¢ u3MeHeHHMSIMU U IOTIOJTHEHUSAMH OT
29.12.2014 Ne1644, ot 31.12.2015 Nel1577);
 Konuenmueit HarmonanbHOM porpaMMbl MOBBIIEHUS YPOBHsI (PHHAHCOBOM rpaMOTHOCTH HaceneHus: Pd;
* [Ipoexrom Munduna Poccun «CopneiicTBue NOBBIIIEHUIO YPOBHS (PMHAHCOBOM I'PaMOTHOCTH HACEJICHUsS U
pa3Butuio puHaHcoBOro oopasoBanus B PDy.
* ABTOpCKOI IporpamMMsl 110 (PMHAHCOBOI IPaMOTHOCTH, S—7 Ki1acchl, aBTOphI porpaMmel: E. A. Burnopuuk,
. B. Jluncun, 0. H. Kopmorosa. M.: «BUTA-ITPECC» - 2017.
* ABTOPCKO# IIPOrpaMMsbl 10 (PUHAHCOBON IpaMOTHOCTH. 8—9 Kiacchl 0011e00pa3oBar.opr. ABTOPHI IPOr'PAMMBI:
E. b. JIaBpenosa, O. U. Pszanosa, U. B. Jluncuu. M.: «BUTA-ITPECC» -

JlaHHbBIN Kypc cTaBUT mepen coOoil 1enbio cocoOCTBOBATh Pa3BUTHUIO y JIeTel BHUMaHUs, BOOOpa-
KEHUs, HAOII0aTeNbHOCTH, MaMsITH, BOJM, aKKypaTHOCTH, YMEHHUS OBICTPO CUWUTATh, NMPUMEHSATH CBOU
3HAHMS Ha MpPAKTHKE, MPHOOpeTaTh HAaBBIKM HECTAHIAAPTHOTO MBILUIEHHS, (OPMUPOBATH Yy LIKOJIbHHUKOB
LIEHHOCTH U YCTaHOBKHU (PMHAHCOBO I'PaMOTHOTO MOBEJIEHUS U MPEIoJaraeT peleHue caeayolnX 3a1au:

1 HayuuTh MIKOJBHUKOB pa3dUpaThCs B BOMpPOCAX YIMPABIICHUS JTUYHBIMU (UHAHCAMH, UMEIOIIUMU
00JIbII0E 3HAYEHHE B TPAKTHUECKOHN )KM3HH KaXKJIOTO YeIOBeKa.

2. DopMupoBaHHE MPAKTUICCKUX HABBIKOB 00 YUJAIOIINXCS.

[Iporpamma kypca «@®uHaHCOBas TpaMOTHOCTb» HallpaBjieHa Ha (OPMUPOBAHHE YHUBEPCAIbHBIX
(MeTanpeaAMETHBIX) YMEHUMN, HAaBBIKOB, CIIOCO0OB JAEATEIbHOCTH, KOTOPBIMU JIOJIKHBI OBJIAJIETh ydalluecs, a
TaKXe pa3BUTHE MMO3HABATEIBHBIX U TBOPUYECKHX CIIOCOOHOCTEN U MHTEPECOB.

OBIIAA XAPAKTEPUCTUKA METAIIPEJMETHOTI'O KYPCA

3HaHue 0a30BBIX MOHATHH (PMHAHCOBOW IPaMOTHOCTH M BJIQJICHHE HaBBIKAMU MX HCIIOJIL30BAHMS B
MPAKTUYECKOU JEATEIHHOCTH JaeT BO3MOXKHOCTh UeI0BEKY d(PPEKTUBHO yMPaBIATh JUIYHBIMH (DUHAHCAMH,
TO €CTh KOHTPOJIMPOBATh PAacXoJbl W JOXOJbI, IUIAHUPOBATh JIMYHBIA OFO/PKET, II0JIb30BATHCS
HaKOMHUTEIBHBIMA ¥  CTPaXxOBBIMH HMHCTPYMEHTaMH, OPHEHTHUPOBATBHCS B  CIOXKHBIX MPOAYKTaX,
npeayiaraeMbiX (UHAHCOBBIMHU HMHCTHTyTaMu. (DUHAHCOBas T'PaMOTHOCTh (DOPMHUPYETCS HE TOJBKO IIPH
M3y4eHUN OOIEeCTBO3HAHUS, OCHOB Oe3omacHocTH sxm3HeaesTenbHocTH (OBJXX), HO M Ha OCHOBe Bcero
KOMIUIEKCa IPEIMETOB, U3Y4aeMbIX B IITIKOJIE. MaTeMaTnka urpaet ocoOyiO poJib B PEIICHUH 3THUX 3a]1a4.

Opnum u3 3(p(HEeKTUBHBIX CPEICTB MOBBIIICHUS MOTHBAIIMM K M3YUYEHHIO MAaTEeMAaTUKH MOTYT CTaTh
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7aud 1O (PUHAHCOBOM TpaMOTHOCTH. JlocTmkeHue TpeOoBaHUU
denepanbHOrO CTaHgapTa MPEAyCMATPUBAET OPHUEHTAIMIO IIKOJBHOTO OOpa3oBaHHs Ha pa3BUTHE Y
oOyuaronuxcs KadecTB, HEOOXOOUMBIX Uil JKU3HM B COBPEMEHHOM OOIIECTBE M OCYILECTBICHHUIO
MPAKTUYECKOTO B3aUMOJICHCTBUS C 00BEKTaMHU IIPUPO/IbI, TPOU3BOCTBA, OBITA.

Bce 3amaun mo (guHAHCOBOUM IpaMOTHOCTH COCTaBJICHBI HAa MaTepuaie, B3ITOM M3 OKpYXKarolleu
JNEUCTBUTENIFHOCTY M OPHEHTUPOBAHHOM Ha (opMHpoOBaHHE MPAKTUUYECKUX HABBIKOB Yydamuxcs. Kak
BBIOpaTh «IpaBWIbHBINY KpenuT? Kakoil Aemo3uT Nydine BCero MOAXOAUT AJS PEIIeHUS KOHKPETHBIX
3amau? Kakue mpeumyliecTBa UMeeT IUTaCTUKOBas kapTa ¢ kdmobekoM? Kak HakomuTh Ha moes3aky? Kak
pacrno3HaTh (UHAHCOBBIX MOIIEHHHKOB? MareMaTtndyeckue MpakTHKO-OPUEHTHUPOBAHHBIC 3a/1ayM, Haydar
IIKOJIBHUKOB pa30upaThCsl B BOMPOCAX yIMPaBJICHUS JIUYHBIMA (PUHAHCAMHU, UMEIOIIUMU OOJBIIIOE 3HAUCHHE
B MPAKTUYECKOM JKU3HU KaXJOTO YEIOBEKA.

MECTO B YYHEBHOM IIJIAHE

[Mporpamma kypca «@HHAHCOBasi F(PAMOTHOCTBY B 5-9 Kilaccax paccyntana Ha 175 y4eOHBIX yacoB, Ha
U3y4YCHUE Kypca B KaXJIOM KJIacce MPEeAIoaraeTcsi BBIACIUTH 1Mo 35 vacoB (U3 pacyera | yac B HeZIeIo,
Bcero 35 y4eOHBIX HEZETb).



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA KYPCA

JIMYHOCTHBIMH pe3y/JIbTaTaMHU U3YyYCHUS Kypca SBISIOTCS:
- OCO3HaHHUE ce0s KaK WieHa CEMbH, OOIIECTBA U TOCYAAPCTBA; TOHUMAaHUE S3KOHOMUYECKUX MPOOIJIEM CEMbH
U y4acTHe B UX 00CYXJAEeHUH; TOHUMaHne (PUHAHCOBBIX CBS3EU CEMbU U rOCYapCTBa;
- OBJIaJICHHUE HAaYaJbHBIMH HaBBIKAMHU QJaNTallid B MHUpPE (PUHAHCOBBIX OTHOIICHWIA: COIOCTaBJICHHE
J0XOJIOB M PAacX0JIOB, pacy€T MPOIEHTOB, COMOCTABICHUE JOXOHOCTH BJIOKEHUH Ha MPOCTHIX MPUMEPAX;
- pa3BHTHE CaMOCTOSATEIBHOCTH W JIMYHOW OTBETCTBEHHOCTH 32 CBOM TIOCTYIKH; IUIAHUPOBaHUE
coOcTBEeHHOTO OIO/KETa, TIPEIUIOKEHIE BApUAHTOB COOCTBEHHOTO 3apaboTKa;
- pa3BUTHE HABBIKOB COTPYIHUYECTBA C B3POCIBIMH M CBEPCTHUKAMH B PA3HBIX HMIPOBBIX U PEabHBIX
HSKOHOMHYECKUX CUTYalUsX;
- y4acTHe B IPUHSATHH PELICHUNA O CEMEHOM OIO/IKETE.

MeTtanpeaMeTHbIMHU Pe3yJbTATAMM H3y4YCHUS Kypca SIBISIFOTCS:

Ilo3naBaTenbHbIE:
- OCBOEHHE CITOCOOOB pemIeHus MpoOIeM TBOPUECKOTO U TIONCKOBOTO XapaKTepa;
- HCIOJIb30BaHUE PA3IMYHBIX CHOCOOOB MOMCKa, cOopa, oOpabOTKH, aHAIW3a, OpraHU3alMM, Nepeadyu U
uHTepnperannu wHpopMaruu;, TOuCK wWHopMamwu B ra3eTax, >KypHaJlaX, Ha HWHTEPHET-CaliTax u
MIPOBEICHUE TMPOCTHIX ONIPOCOB M HHTEPBHIO;
- (GopMHpOBaHHE YMEHHH TPEACTABIATH WHPOPMALMIO B 3aBHCHMOCTH OT ITOCTABJICHHBIX 3a7ad B BUIC
TabJIULIbI, CXeMBl, TpaduKa, JUarpaMMbl, T1arpaMMbl CBSI3el (MHTEIUIEKT-KapThl);
- OBJIAJICHHE JIOTUYECKUMHU JICHCTBHSIMH CpPaBHEHHS, aHaN3a, CHUHTE3a, O0OOIIEHWs, KiIacCHU(pUKAIHH,
YCTAQHOBIJICHUSI AHAJIOTMHA W TPUYHHHO-CJICICTBEHHBIX CBS3€H, TOCTPOCHUS DPACCY)KICHH, OTHECEHHS K
M3BECTHBIM TIOHSITHSIM;
- OBJIaJIeHHEe 0A30BBIMH NIPEIMETHBIMU M MEXKIIPEIMETHBIMH TTOHATHSMH.

PeryasiTuBHblie:
- IOHMMAaHUeE IEJIN CBOUX JCHCTBHII;
- INIAaHUPOBAHUE JICUCTBHUS C TIOMOIIBIO YUUTENSI U CaMOCTOSATEIHHO;
- IPOSIBJICHUE MTO3HABATENILHOM U TBOPUYECKON NHUIIMATUBBL
- OLIEHKA MTPaBUJILHOCTH BBITIOJHEHUS IEHCTBUI; CAaMOOIIEHKA M B3aUMOOILICHKA;
- aJICKBaTHOE BOCTIPUATHE MIPEIOKEHUI TOBAPUIIEH, YUUTEIICH, POIUTEIICH.

KomMyHukaTuBHbBIE:
- COCTaBJICHHE TEKCTOB B YCTHOW U MUCbMEHHOH (opMax;
- TOTOBHOCTb CITyIIaTh cOOECeTHIKA U BECTH IUAJIOT;
- TOTOBHOCTh IIPU3HABaTh BO3MOXKHOCThH CYILIECTBOBAHUS PA3IMUHBIX TOUEK 3PEHHS U MpaBa KaKJ10ro UMETh
CBOIO;
- YMEHHE U3J1araTh CBOE MHEHHE, apryMEHTUPOBATh CBOIO TOUKY 3PEHHMSI U JITaBaTh OLIEHKY COOBITHI;
- ompezeneHue ooIel e 1 myTeil e€ TOCTHXKEHUS; YMEHHE JI0rOBapuBaThes O pacrupeneneHuu GyHKui
U poJieil B COBMECTHOMU AEATEeIbHOCTH, OCYILIECTBISATh B3AUMHBII KOHTPOJIb B COBMECTHOM JIeATEIBHOCTH,
- aJIeKBaTHO OLIEHWBATh COOCTBEHHOE MOBEACHUE U MOBEJCHUE OKPYKAIOIIHX.

IIpenmMeTHBIMHU pe3yIbTATAMM U3YYCHUS Kypca SIBISIFOTCS:
- MOHUMAaHHE OCHOBHBIX MPHUHIIUIIOB 3KOHOMUYECKON >KM3HHU OOIECTBAa: MPEACTABICHHE O POJIU JICHET B
ceMbe M OOIIECTBE, O MPUYMHAX W TOCIHEACTBUAX HM3MEHEHHS JI0XOJO0B M PacXoJ0B CEMBH, O PpOJIU
rocyJapcTBa B 5KOHOMUKE CEMbH;
- MIOHUMaHUE U MPABUIIBHOE UCIOJIb30BAHNE SKOHOMUYECKUX TEPMUHOB;
- OCBOEHME NMPHEMOB pabOThl C KOHOMHUYECKOW HH(popMmalmel, €€ OCMbICIEHHE; MPOBEJEHHUE MPOCTHIX
(MHAHCOBBIX PacUETOB;
- npuoOpeTeHre 3HAaHWH M OMbITa MPUMEHEHUs MOJIYYEHHBIX 3HAHWM M yMEHHWH A peleHHs] TUIMUYHBIX
3aa4 B 00JacTH ceMEeHHON SKOHOMMKH: 3HAHHME MCTOUYHHKOB JIOXOJIOB U HAlpaBJIEHUI pacXoJI0B CEMbHU M
YMEHHUE COCTaBJIATH MPOCTOM CEeMEHHBIH OrO/KEeT; 3HaHWE HaNpaBJICHUIl MHBECTUPOBAHHMA M CHOCOOOB
CpaBHEHMSI pe3yJIbTaTOB HAa MPOCTHIX MPUMEPaX;
- pa3BuTHe cHnocoOHOCTEeH ywamuxcs AenaTb HEoOXOAMMbIE BBIBOJBI M JaBaTh OOOCHOBAHHBIE OIICHKH
HSKOHOMHYECKUX CUTYallUi, OmpeeseHHe 3JIeMEHTapHBIX HpolieM B 00JacTH ceMeWHBIX (MHAHCOB WU
HaXO0XJICHHE MyTeH UX peleHHs;
- pa3BUTHE KPYro3opa B 00JACTH SKOHOMHUYECKOW KHM3HM oOIiecTBa M (POpMUpOBAHHE MO3HABATEIHLHOIO
MHTEpeca K U3YYEHHIO OOIECTBEHHBIX JUCIUILIIHH.



COJIEP KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH

JInuHblii puHAHCOBBII MIaH (23 1)

3amaua Ha pacyeT KOMMYHAJIBHBIX YCIYT, KOTOpbIE OIUIAYMBAET KaKJas CeMbs. 3ajadya Ha (puHAHCOBOE
IUTAHUPOBAHUE. 3aJaya Ha CEMCWHbBIC HAKOIUICHHS. 3ajada Ha (UHAHCOBOE IUIAHUPOBAaHHUE. 3ajada Ha
pacuer KOMMYHAJIbHBIX YCIIYT.

Jeno3ur (23 u)

3amaua Ha MpuUMeHeHHe (POPMYIIBI IPOCTHIX MPOLIEHTOB ISl ONIPEICIICHHSI CYMMBI JISTIO3UTA B KOHIIE CPOKA.
3amaua Ha MpuUMeHeHHe (POPMYITBI POCTHIX M CIO0KHBIX MPOIIEHTOB VIS ONIPEICIICHIS] CYMMBI JIETIO3HUTA B
KOHIIE CpoKa. 3a/1a4a Ha PUMEHEHUE (POPMYJIIBI IPOCTHIX MPOIIEHTOB ISl OIPEEIICHUS CTaBKHU T10
JETIO3UTy. 3a/1a4a Ha MPUMEHEHNE (POPMYIIBI IPOCTHIX MPOIEHTOB Il OMPECIICHHUSI CYMMBI BIIOKEHUN 1
MPUOBLIH MO BKIJIATY

Kpenut (20 4)

3amaua Ha ompeeTIeHHe POIIEHTHON CTaBKH MO KpeauTy. HackoJIbKO BBITOJICH KPEIUT TIPH €T0 OIjIaTe
OJTHUM IIJIATEKOM B KOHIIE CPOKa. POJIb KpEeMTHOM NCTOPHUH TP OTIpeIeSIeHIHH OaHKOM CTaBKH, IO
KOTOPBIH BBIAACTCS KPEAUT. 3aBUCUMOCTD BBITIATHI IIPOIIEHTOB TI0 KPEUTA OT BEJTMYUHBI MPOLIEHTHO N
craBku. Omnpe/eneHre BeTMYMHBI IIPOIIEHTHON CTaBKU MO KPEIUTY T10 33JaHHBIM YCIIOBHSM.
PacuerHo-kaccoBbie onepanuu (18 u)

Oco0OeHHOCTH PAacCYETHO-KAacCOBOrO0  OOMy)XKMBaHUS OaHKOM MHIUBUAYAIBHOTO MPEIIPUHUMATEIS.
Bamrotasie kypcel. KonBepTanus BaatoThI.

CHSTHS HATMYHBIX CPECTB B OAaHKOMATE MPHU TTOMOIIY OaHKOBCKOU KapThl. OCOOEHHOCTH TTEPEBOIOB
JEHEeKHBIX CPEICTB B BatoTe. CpaBHEHHE YCIOBUM CHATHS HAJIMYHBIX CPEJCTB B OaHKOMATE MpU MOMOIIH
OAaHKOBCKHUX KapT pa3nyHbIX OaHKOB. CpaBHEHHE yCIOBUI MEepeBOAA IEHEKHBIX CPEJICTB IIPH MTOMOLITI
0OaHKOBCKOM KapThl U AJIEKTPOHHOTO Kolllenbka. CpaBHEHHE YCIOBUH MepeBo/ia JEHEKHBIX CPEICTB C
KOIIEIbKa Pa3IMYHbIX CUCTEM IEKTPOHHBIX JCHEr Ha OAHKOBCKYIO KapTy. Y CIOBUI CHATHUS JAE€HEKHBIX
CpeaCTB B GaHKOMAaTe MPH MOMOIIN Pa3IUYHbIX OAHKOBCKUX KapT.

CrpaxoBaHnue (22 4)

Omnpenenenue ymepOa 6aHka oT HeBo3Bpara kpeauta. OyHKIuu cTpaxoBanus. CtpaxoBas npemus. Pacuer
cTpaxoBoi npemuu. @yHKUUM cTpaxoBaHus. CTpaxoBoe Bo3MmelleHHE. PacdyeT cTpaxoBOTO BO3MEIICHUSI.
OyHkIMu crpaxoBanus. Ymep6. CtpaxoBas cymma. OmnpejelieHHe IeHCTBUTEIBHONW CTOMMOCTH OOBEKTa
cTpaxoBanus. OyHKIMH cTpaxoBaHus. [IoroBop cTpaxoBaHUs KU3HHU. PacyeT CTOMMOCTHBIX XapaKTEPUCTHK
JIOTOBOpA CTPAXOBAHUS KU3HU.

HNuBectunnu (21 9)

Ilennpie 6ymaru. Axkuuu. Pacder noxomnoctu akiuu. Pacuer nuBuaeHnoB. Llennpie Oymaru. O6muramuu.
Buner o6nuranumii. Pacuet noxoanoctu kynonHoi oonuranuu. Llennsie Oymaru. Axiuu. Pacuer
JOXOJHOCTH aKIUHU. Pacder 10X0HOCTH MHBECTOPA MA€BOT0 HHBECTUIIMOHHOTO (OHA.

Mencuu (15 9)

WuBecTupoBaHue Kak HHCTPYMEHT (JOPMUPOBAHUS IEHCHOHHOTO KanuTana. Kak 7oXo/ rpaxk/iaHuHa BIUSET
Ha pa3mep ero Oyayiel neHcuu. Yto Takoe nMeHCHOHHbBIE OATUIBI M KaK UX pa3Mep 3aBUCHUT OT 3apabOoTHOM
maaTel. YTO Takoe CTpaxoBast IEHCHs], OT YEro 3aBUCHUT €€ pa3Mep. baHKOBCKHE MHCTPYMEHTBI CO3/1aHUS
npubaBku K eHcHu. OUHAHCOBBIE PUCKHU BIOXKEHUSI IEHEXKHBIX cpecTB [1aeBoil MHBEeCTUIIMOHHBIN QOH]T.
npubaBKa K IEHCHH U KaK €€ MOKHO CO3/1aTh, TOXOJHOCTh OAaHKOBCKHX JIETIO3UTOB. B uem cyTh
lNocynapcTBeHHOM TporpaMMbl cohUHAHCHPOBAHUS TEHCUNA. OT Yero 3aBUCHUT JOXOTHOCTh OAHKOBCKUX
JIENO3UTOB; KAKUE JETO3UTHI JIyUllle BCETO MOJIXOIAT JUIsl IEHCUOHHBIX HAKOTUICHHIA.

Hanoru (17 u)

Yem orimmuatotcs PenepanabHble U pETHOHAIBHBIE HAJIOTH; Ky/a UAYT U Ha YTO PACXOAYIOTCS COOpaHHbIE
HaJoru. YTo Takoe HaJIOrOBBIMA BBIYET; 3aHATUE, KAKUMU BUAAMU ACATEIBHOCTHU MTO3BOJIAIOT IPAXKIAHUHY
MOJIyYUTh HAJIOTOBBIN BBIYET; IEHHOCTHOE OTHOIIEHHE K 0JIarOTBOPUTEIHHOCTH. YTO Takoe HaJOTOBBIH
BO3BpAaT; KTO €r0 MOJKET IOJIy4YUTh. HAJIOT Ha UMYILECTBO I'PaKaH; OT YEro 3aBUCUT pa3Mep HaJlora Ha
umyIiecTBo. [ToueMy Haor Ha UMYIIECTBO SBIIETCS 00A3aHHOCTBIO KaXK/I0TO I'PaXkIaHMHA; CKOJIBKO BCETO
Pa3HBIX HAJIOIOB YIUIAYUBAET IpaxkJaHuH. YTo Takoe I0J0XOAHBINA HAJIOT, KTO €r0 IJIaTUT U OT 4€T0
3aBHCHUT €r0 pa3Mep. 3eMeJIbHbII HAJIOT, B KaKoil Oro/KeT (peruoHaNbHbINA WK (eepanbHblil) HayT



CpEeACTBa, MOJIy4EHHBbIE OT Hajlora Ha 3eMilto. IloueMy B pa3HbIX perHoHax pa3Mepbl 3eMEIbHOIO HaJlora
MOTYT pa3janyaThCs. 32 YTO YEJIOBEK MOKET MOJYUUTh HAJIOTOBBIN BBIYET; IEHHOCTh HAJIOTOBBIX BHIYETOB
JUISL 4eJI0BEKA. HAJIOTOBBIM BBIUET 32 OIUIaTy 00pa30BaHMs; KTO M KaK MOKET IOJIYYUTh HAJTOTOBBIM BBIUET 3a
OIUIATy IUIATHBIX 00Pa30BATENIbHBIX YCIYT IIKOJIbHUKOB.

IloBTOpenue xypca «®uHaHCOBasi rPaMOTHOCTHY (16 )



TEMATHYECKOE IINTAHUPOBAHHUE

S kaacc
No Tema 3ansTuit Koin-Bo
qacoB

1 | JInmuynbli puHAHCOBBIH MJIaH. J[0X0Obl M pacX0Abl CEMbU; BU/bI PACX00B; IOCTOSIHHBIE U 1
MIEPEMEHHBIE, HETIPEIBUICHHBIC PACXO/IbI; KAK MOKHO YMEHBIIIUTH PACXOIBI ;BUIBI JTJOXOJIOB
CEMbH; IICHHOCTHOE OTHOIICHHE K JoX0aM. 3a/iauya Ha (PMHAHCOBOE TUIAHUPOBAHUE.

2 | 3amaua Ha puHAHCOBOE IUTAHMPOBAHKE. 3aJada Ha pacueT KOMMYHAIBHBIX YCIIYT. 1

3 | Meno3ut. 3amaua Ha MprUMeHEeHHE (OPMYIIBI TPOCTHIX MPOLEHTOB ISl OTIPEACTICHUS CYMMBI 1
JIENIO3UTA B KOHIIE CPOKa.

4 | 3agava Ha MpUMEHEHHE (GOPMYIIBI TPOCTHIX MPOIIEHTOB /Il OMPEEICHUS CTaBKHU IO 1
JICTIO3UTY.

5 | 3agada Ha mpuMeHeHHEe (POPMYIIBI MPOCTHIX IPOIIEHTOB TSl OTPECIICHUS CYyMMBI BIOKeHMA | 1
Y IPUOBLITN TIO BKJIAAY

6 | Kpenur. 3aaua Ha onpesiesieHue MPOIICHTHON CTaBKH 110 KPEIIUTY. 1

7 | Ha cKoJbKO BBITOJICH KPEJIUT IIPH €T0 OIIaTe OJHUM IIIATEKOM B KOHIIE CPOKA. 1

8 | 3agada Ha MpUMEHEHHWE ACUCTBUMN C IPOOSMHU IIPH PACUETE BEPOSTHOCTH BBIJIAYH KPEIUTA. 1
3ajaua Ha ompe/ieTIeHHEe MPOIIEHTHON CTaBKH 10 KPEIUTY.

9 | OnpenerreHre BEJIMYUHBI POIICHTHOW CTABKH IO KPEIUTY IO 33JaHHBIM YCIIOBHSIM. 1

10 | PacueTrHo-KkaccoBble onepamuu. OcOOCHHOCTH PacCYETHO-KACCOBOTO OOIyKUBaHMs OaHKOM | 1
WHIMBUAYATBHOTO TTPEIITPUHIMATEIIS. .

11 | CuHsTHs HATMYHBIX CPEJICTB B OaHKOMATe MPH MOMOIIN OAHKOBCKOM KapThl. 1

12 | CpaBHEHHUE YCIOBHH CHATHS HATMYHBIX CPEJICTB B OaHKOMATE MPH MOMOIIN OaHKOBCKUX KapT | 1
pa3IUYHBIX OAaHKOB.

13 | CpaBHeHHE YCIOBUH CHATHS JEHEKHBIX CPEJICTB B OaHKOMATE MPU MOMOIIH OAaHKOBCKOM 1
KapThl U AJIEKTPOHHOTO KOIIEJIbKA.

14 | CpaBHeHHE YCIOBHI NIEPEBO/IA ICHEKHBIX CPEJICTB C KOIIECIbKA PA3TMIHBIX CHCTEM 1
AIIEKTPOHHBIX JIEHET Ha OAHKOBCKYIO KapTy.

15 | IlepeBox neHexHbIX cpencTB. KoHBepTarus BamtoT. Y CIOBUI CHATHS JCHEKHBIX CPEJICTB B 1
0GaHKOMaTe MPH MOMOIIU PA3IUNYHBIX OAHKOBCKUX KapT.

16 | YcioBuii CHATHS ACHEKHBIX CPEJCTB B OAHKOMATE MPH MOMOIIU Pa3TUNIHBIX OAHKOBCKHX 1
KapT.

17 | CrpaxoBanue. Oynkuuu crpaxoBanus. CtpaxoBas npemus. PacdeT cTpaxoBoii MpeMUU. 3

18 | CpaBHeHHE CTOUMOCTH aBTOMOOWJIEH 10 BEIMYMHE YIJIAYeHHOTO TPAHCIIOPTHOTO HAJIOra.
Oynkuuu crpaxoBanus. CTpaxoBoe Bo3MellleHrne. PacueT cTpaxoBOro BO3MEIICHHUS.

19 | ®yuknuu crpaxoBanud. Yuiep6. CtpaxoBas cymma. OnpezeneHue A1eHCTBUTEIbHON
CTOMMOCTH 00BEKTa CTPaxOBaHUSI.

20 | dynakuuu ctpaxoBanus. Yiiep6. CtpaxoBas cymma. Onpesenenne AeicTBUTETbHON 1
CTOMMOCTH 00BEKTa CTPaxOBaHUSI.

21 | dynakuuu ctpaxoBanus. JloroBop crpaxoBaHus )KU3HU. PacueT CTOMMOCTHBIX XapakTepucTuk | 1
JIOTOBOpA CTPAXOBaHUS KU3HU.

22 | UuBectunuun. llennsie Oymaru. Akuun. Pacuer noxoaHocTu akiuu. Pacuer nuBuIeHAOB. 1

23 | Lennsie 6ymaru. O6nuranuu. Buael obnuranuii. Pacyer 1o0X0AHOCTH KYMOHHON OOIUTaIuu. 1
Pacuer nuBunennos. Pacuer obmiero noxona.

24 | PacueT 10XOJHOCTH MHBECTOPA MA€BOr0 MHBECTUIIMOHHOTO OHA. 1

25 | Ilencuu. dunancoBas mopaymka OezomacHocTd; IleHcHoHHBIE Oamnel W Kak ux pasmep | 1
3aBUCHT OT 3apa0o0THO miuaTel. YTO Takoe cTpaxoBasi MEHCHSL.

26 | Kak goxon rpaxaaHrHa BIHMSIET HA pa3Mep ero Oyayiel nmeHcuu. UTto Takoe cTpaxoBast 1
TIEHCHSI, OT YE€T0 3aBUCHUT €€ pa3Mep.

27 | baHKOBCKHE HHCTPYMEHTHI CO3/IaHUs TPHUOABKH K MEHCUHU, PUHAHCOBHIE PUCKU BIOKEHUS 1
JCHeXKHBIX cpeacTB [laeBoil MHBECTUIIMOHHBIN (OH]I.

28 | IlpubaBKa K MEHCUU M KaK €€ MOXHO CO3/1aTh, JOXOTHOCTh OAHKOBCKUX JIETIO3UTOB. B yem 1

cyTb ['ocynapcTBeHHON porpaMMbl co(HUHAHCUPOBAHUS ICHCUH.




29

OT 4ero 3aBUCHUT J0XOOHOCTh 0OaHKOBCKHX ACTIO3UTOB; KaKWEC ACIIO3UTHI JIY4YIIC BCCT'O
IoAXOoa4AT 4JIsd ICHCUOHHBIX HaAKOILJICHUMH.

30 | Hasoru. ®enepanbHble U peTHOHANIBHBIE HAJIOTH; HAJIOTOBBIIM BBIYET; IICHHOCTHOE
OTHOIIIEHHE K OJIATOTBOPUTEIHHOCTH.

31 | Hanorogslii Bo3Bpat. Hajor Ha UMymiecTBo rpax/iaH.

32 | Hamnor Ha UMyIIECTBO SBJISIETCS 00S3aHHOCTHIO KAXKAOTO IPayKAaHNHA; TOJIOXOHBIN HAJIOT U
OT YETO 3aBUCHUT €T0 pa3Mep.

33 | 3emenbHbIi Hasor. HatoroBbIil BRIYET; IICHHOCTh HAJIOTOBBIX BBIUETOB ISl YEIOBEKA.

34 | HanoroBslii BBIYET 3a OIUIaTy 00pa30BaHMUsT; HAJIOTOBBIN BHIYET 32 OIUIATY IUIATHBIX
00pa30BaTENIbHBIX YCIYT ITKOJIBHUKOB.

35 | Urorosast muckyccus 1o Kypey «@uHaHCOBast IPaMOTHOCTBY.




6 KJacce

No Tema 3ansTHi Koin-Bo
qacoB

1 Jlvaublii (UHAHCOBBIM TUTaH. 3ajada Ha pacyeT KOMMYHAaJIbHBIX YCIyr, KoTopeie | 1
OTIAYMBACT KaKJas CeMbsl.3aaua Ha GUHAHCOBOEC IIAHHUPOBAHHE.

2 3amaya Ha cemeiiHble HaKOIUICHMs. 3ajada Ha (puHaHCOBOE IMIaHUpoBaHWe. 3amada Ha | 1
pacyeT KOMMYHAQJIbHBIX YCIYT.

3 Jlemo3ur. 3ajaya Ha TpUMEHEHNE ()OPMYJIBI TPOCTHIX MIPOILIEHTOB IS ONIPEICIICHUS CyMMBI | 1
JIENIO3UTA B KOHIIE CPOKa.

4 3ajaua Ha IpUMEHEHUE (POPMYJIIBI MPOCTHIX U CIOKHBIX MTPOLICHTOB JJIA ONPEICICHUS 1
CYMMBEI JICTIO3MTA B KOHIIE CpOKa. 3a/iada Ha MPUMEHEHHE (DOPMYIIBI POCTHIX MTPOIICHTOB
JUIsl OTIPEICIICHUSI CTABKHU T10 JCTIO3UTY.

5 3ajaua Ha TpUMEHEHHUEe (POPMYIIBI MPOCTHIX MPOILIEHTOB ISl OMPEACIICHUS] CYMMBI 1
BJIOKEHUHW U MPUOBUIH 110 BKJIATY

6 Kpenut.3anaua Ha onpeiesieHue MPOLIEHTHON CTaBKH 110 KPEIUTY. 1

7 HackoJibKko BBITOJIEH KPEJIUT MPH €r0 OIIaTe OJTHUM IIATEKOM B KOHIIE CPOKA. 1

8 Ponb xpeauTHOM UCTOPUH MpU OTIPEIeTICHUN OaHKOM CTaBKH, IOJ] KOTOPBIN BBIIAETCS 1
KpeIuT. 3aBUCUMOCTD BBITUIATHI TPOILIEHTOB 0 KPEIUTA OT BEJTUYMHBI MPOIIEHTHOM CTAaBKH.

9 Omnpezenenre BEIMYNHBI IPOIEHTHOM CTaBKH 10 KPEAUTY IO 3aJaHHBIM YCIOBUSIM. 1

10 PacuetrHo-kaccoBsie onepanuu. OcCOGEHHOCTH pacCcYeTHO-KacCOBOro 00y KMBaHUS OaHkoM | 1
WHJIMBHUIYAIBHOTO TpeanpuHuMaress. Bamoraeie kypcbl. KoHBepTamms BaTrOThI.

11 CHsTHS HAJTMYHBIX CPEICTB B OaHKOMATe IPH MOMOIIM OaHKOBCKOW KapThl. OcoOeHHOCTH | 2
TIePEBOJIOB JICHS)KHBIX CPEJICTB B BaltoTe. CpaBHEHNE YCIOBUN CHITHSI HATMYHBIX CPEJICTB
B OaHKOMATE MPY MOMOIINA OAaHKOBCKUX KapT Pa3IMIHBIX OAHKOB.

12 CpaBHEHHE YCIOBHH CHATHS JCHEKHBIX CPEICTB B OaHKOMATE IPH IMIOMOIIHA 0aHKOBCKOM 2
KapThl U AJIEKTPOHHOTO Kollenbka. CpaBHEHHUE YCIIOBUH MEpEeBOAa JEHEKHBIX CPEJICTB C
KOIIEJIbKA Pa3JIMYHbIX CUCTEM BJIEKTPOHHBIX JIEHET Ha OAHKOBCKYIO KapTy.

13 [TepeBon nenexxHbIx cpeacTB. KonBepralus BaItOT. Y CIOBUN CHATHS ICHEKHBIX CPEACTB B | 2
OaHKOMAaTe MPHU MOMOIIIY PA3JTMYHBIX 0AHKOBCKUX KapT.

14 CrpaxoBanue. Onpenenenue ymepoa 0aHka oT HeBo3BpaTa Kpeauta. OyHKIUN 3
ctpaxoBanus. CtpaxoBas npemus. Pacuer cTpaxoBoi mpeMHuHu.

15 OyHkIuu cTpaxoBanus. Ymep6. CtpaxoBas cymma. OnpeneneHue 1eiCTBUTEIIBHON 1
CTOMMOCTH 00BEKTa CTpaxoBaHUsI.

16 OyHkuMu cTpaxoBaHus. JJoroBop crpaxoBanus Ku3HU. PacueT cTOMMOCTHBIX 1
XapaKTEePUCTHUK JIOTOBOPA CTPAXOBAHUS JKHU3HH.

17 WNuBectunuu. [{ennsie Oymaru. Akiuu. Pacuer noxomnoctu akuuu. Pacuer nuBuIeHIOB. 1

18 Lennsie Oymaru. O6nuranuu. Buasr obnurammii. Pacyer 10X0AHOCTH KyOHHON 1
oOJymranum.

19 Pacuer n1oxoaHOCTH MHBECTOpA AEBOTO MHBECTUIIMOHHOTO (hOHA. 1

20 [lencun, WHBECTUPOBAHUE KaK MHCTPYMEHT (OPMUPOBAHUS MEHCHOHHOTO KamuTajia, kKak | 1
JIOXOJ1 Tpa)<IaHWHA BJIMSIET HA pa3Mep ero Oyaylei neHcuu.

21 UTto Takoe MEeHCHOHHBIE OaTbl M KaK UX pa3Mep 3aBHCHUT OT 3apabOTHOM MmaTsl, 4To Takoe | 1
CTpaxoBas MEHCHS, OT YEr0 3aBUCHUT €€ pa3Mep

22 baHkoBCcKre HHCTPYMEHTHI CO3JJaHusl MPUOABKU K IEHCHH, (DUHAHCOBBIC PUCKH BIOKeHHUsT | 1
JeHEeKHBIX cpencTB [laeBoit M”HBeCTULIMOHHBIN (OH]I.

23 [TpubaBka K MEHCHH U KaK €€ MOKHO CO3/1aTh, IOXOJAHOCTh OaHKOBCKHX JeMo3uToB. B uem | 1
cyTh ['ocynapcTBeHHON IpoTrpaMMbl cO(UHAHCHPOBAHHS TICHCUH.

24 OT 4dero 3aBUCHT JOXOJIHOCTh OAHKOBCKUX JIETIO3UTOB; KaKHE JIEMO3UTHI JY4IlIe BCErO 1
MOAXOJISAT JJIsl TEHCHOHHBIX HAKOTUICHUH.

25 Hanoru. Yem otnnuatorcst @enepanbHble U perHOHATbHBIC HAIOTH; KyJa UAYT U HA YTO 1
pacxoayroTcsi coOpaHHbIE HAJIOTU. UTO Takoe HAJIOTOBBIN BBIYET; 3aHATHE, KAKUMU BUJAMU
JESITENLHOCTH MO3BOJISIFOT TPaKJaHIHY TOTYyYUTh HAIOTOBBIM BHIYET; IICHHOCTHOE
OTHOINICHHE K OJIATOTBOPUTEIHHOCTH.

26-27 | Yto Takoe HAJIOTOBBIN BO3BPAT; KTO €ro MOXET MoJyuuTh. Hanor Ha umymiecTBo rpaxaas; | 2




OT 4YCTO 3aBUCUT pa3MCp HAJIOTra HAa UMYILICCTBO

28-29

[Touemy HaOT HA UMYIIIECTBO SBISETCS 00SM3aHHOCTHIO KAXKIOTO TPaXKIaHWHA; CKOJIBKO
BCEr0 Pa3HBIX HAJIOTOB YIJIAYMBAET IpaKJaHUH. UTO Takoe MOJ0XOJHBIN HAJIOT, KTO €ro
IJIATUT U OT YEero 3aBUCHUT €T0 pa3mep.

30-31

3eMeNbHbIN HaJIOoT, B KaKoi Oro/KeT (pernoHanbHbIN WIH (eepalbHblii) HAyT CPEACTBa,
MIOJIy4EHHBIE OT HaJlora Ha 3eMt0. [loueMy B pa3HbIX perMOHaX pa3Mepbl 3eMEIbHOTO
Hajiora MOTYT pa3jiM4aThCs. 32 YTO YEJIOBEK MOYKET MOJIYYUTh HAJIOIOBBIN BBIUET; LIECHHOCTh
HAJIOTOBBIX BHIYETOB JUIs YEJIOBEKA.

32-33

HanoroBsiii BEIYET 32 o1uIaTy 06pa3013aHI/191; KTO M KaK MOXCT IIOJIYYHUTb HaJIOTOBBIN BEIUET
3a OIJIaTy IJIaTHBIX O6pa3OBaTCJH)HI)IX YCJIYT IIKOJbHUKOB.

34-35

Hrorosas auckyccus no Kypcy «@uHaHCOBAsi TPaMOTHOCTB).




7 xjaacc

Ne Tema 3aHsTHI Kou-Bo

9acoB

1 JIvaHbIil GUHAHCOBBIN TUTaH. 3a/1aya Ha pacdeT KOMMYHAIIBHBIX YCIIYT, KOTOPbIE OTutaduBaeTt | 1
KaXKJasi ceMbsl. 3a1a4a Ha (UHAHCOBOE TUIAHUPOBAHHE.

2 Cemeiinbie HakoIUICHHMS. 3aqada Ha (UHAHCOBOE IUIAHMpOBaHHWE. 3amada Ha pacuer | 1
KOMMYHAJIbHBIX YCIIYT.

3 [Tpumenenne GopMyITbl IPOCTHIX MPOIICHTOB JIJIS ONPEACTCHUS CYMMBI JICTIO3UTA B KOHIIE 1
CpoKa.

4 [Mpumenenne GopMyIIBI IPOCTHIX U CIOXKHBIX MPOLIEHTOB JIJISl ONIPEICICHHS CYMMBI 1
JIETIO3UTA B KOHIIE CpPOKa. 3a1a4ya Ha MpUMeHeHne (POPMYJIIbl IPOCTHIX MPOLIEHTOB IS
OTIPEJICIICHUS] CTABKHU MO JICTIO3HTY.

5 [Tpumenenue GopMyITbI IPOCTHIX MPOIICHTOB JIJIST OMPEICIICHUS] CYMMBI BJIOKECHUH H 1
pUOBUIN MO BKJIALY

6 3a/1aya Ha ONpe/IeIICHNEe TPOIIEHTHON CTaBKU IO KPEIUTY. 1

7 Ha cxoJIbKO BBITOICH KPEWT MPH €T0 OIUIATE OJTHUM TUIATEKOM B KOHIIE CpOKa? 1

8 Posb KpeTUTHOM UCTOPHH MPU OTIPEICTICHHH 0AHKOM CTaBKH, ITOJI KOTOPBIA BBIAACTCS 1
KpEJINT.

9 3aBUCUMOCTD BBITUIATHI TPOIIEHTOB 110 KPEIUTA OT BEJTMYNHBI MPOIICHTHOW CTABKH. 1

10 | OnpeneneHue BETHYNHBI MPOIIEHTHOW CTABKH IO KPEAWTY 110 3aIaHHBIM YCIIOBHUSM. 1

11 | PacuerHo-kaccoBbie onepanun. OCOOEHHOCTH PacCYETHO-KACCOBOTO OOMyKUBaHMs OaHkoMm | 1
WHIMBUAYATBHOTO TIPEIITPHHUMATEITS.

12 | BanrotHble Kypchl. KoHBepTaIyst BaTIOTHI. 1

13 | CHsATHS HaTUYHBIX CPEJCTB B OaHKOMATE MPH MOMOIINA 0aHKOBCKOU KapThl. OCOOEHHOCTH 1
MIEPEBOJIOB JICHEKHBIX CPEJICTB B BAJIIOTE.

14 | CpaBHeHUE yCIOBUN CHATHS HATMYHBIX CPEJICTB B OAHKOMATE TIPH MOMOIIIN OaHKOBCKUX 1
KapT pa3IudHbIX OAHKOB.

15 | CpaBHeHUE yCIOBUN CHATHSI ICHEKHBIX CPEICTB B OAHKOMATE TP MIOMOIITH OAHKOBCKOM 1
KapThl U AJIEKTPOHHOTO KOIIEJIbKA.

16 | CpaBHeHHe ycIOBUM NIEpEeBO/a ICHEKHBIX CPEJICTB C KOUIENIbKa Pa3IMuHbIX CUCTEM 1
AJIEKTPOHHBIX JIEHET Ha OAHKOBCKYIO KapTy.

17 | IlepeBon neHexxHbIX cpencTB. KoHBepTanus BamtoT. Y CIOBUM CHATUS JEHEKHBIX CPEJCTB B 1
0GaHKOMaTe MPH MOMOIIY PAa3IUNYHBIX OAHKOBCKUX KapT.

18 | Onpenenenue yiepOa 6aHka OT HeBO3BparTa kpeauta. OyHKIuu ctpaxoBanus. CTpaxoBas 1
npemusi. Pacuer ctpaxoBoid npemMum.

19 | ®dynkuuu ctpaxoBanus. Yuiep6. CtpaxoBas cymma. Onpeenenue AeicTBUTETbHON 1
CTOMMOCTH 00BEKTa CTPaxOBaHUSI.

20 | ®ynkuuu crpaxoBaHus. JJoroBop crpaxoBaHus KU3HU. PacueT cTOMMOCTHBIX 1
XapaKTEePUCTHUK JI0TOBOPA CTPAXOBAHUS JKU3HH.

21 | llennsie Oymaru. Akuuu. Pacyer noxoaHoctu akuuu. Pacuetr quBUICHIOB. 1

22 | lennsie 6ymaru. O6nuranun. Bunsl obnuranmii. Pacuer noxonnoctu kynonHou oonuramuu. | 1

23 | Pacyer JOXOJIHOCTH WHBECTOpA MAeBOT0 MHBECTUIIMOHHOTO (OHIA. 1

24 | IleHcun, WHBECTUPOBAHHWE KaK WHCTPYMEHT (OPMHUPOBAHMs MEHCHOHHOTO KamuTana, kak | 1
JIOXOJI TpaXXIaHWHA BJIMSIET HA pa3Mep ero Oyaylei nmeHcuu.

25 | Uto Takoe MEHCHOHHBIEC OBl U KaK UX pa3Mep 3aBUCHUT OT 3apabOTHOM MIIAThI, YTO TaKOE 1
CTpaxoBasi IEHCHUs, OT YEeTo 3aBUCHUT ee pa3mep?

26 | baHKOBCKHE MHCTPYMEHTHI CO3JaHUsI MPUOABKU K TIEHCHH, (DMHAHCOBBIC PUCKH BIIOKEHUS 1
JCHEeXKHBIX cpeacTB [laeBoil MHBECTUIIMOHHBIN (OH].

27 | IlpubaBKka K MEHCHUU U KaK €€ MOXKHO CO3/1aTh, TOXOIHOCTh OAHKOBCKUX JIEMO3UTOB. B uem 1
cyTh ['ocynapcTBeHHON IpOTrpaMMbl cO(UHAHCHPOBAHUS TICHCUH.

28 | OT 4ero 3aBHCHT JOXOJIHOCTh OAHKOBCKUX JIETIO3UTOB; KAKHE JIEMO3UTHI JTY4Ille BCErO 1
MOAXOJISAT JJIs1 IEHCHOHHBIX HAKOTIICHU?

29 | Uewm ornmuarorcsa DeaepanbHble H perHOHANBHBIE HAJIOTH; Ky/a HAYT U HA 4TO 1

pacxoayroTcsi coOpanHbie HaIOTH? YTO Takoe HAJIOTOBBIN BBIYET; 3aHATHE, KAKUMU BUJAMU




JEATEIIbHOCTHU MO3BOJIIOT IPAXKAAHUHY MOJYYUTh HAJIOTOBBIN BBIYET; IEHHOCTHOE
OTHOIICHHE K OJIATOTBOPUTEIHLHOCTH?

30 | Hanoroselii BO3Bpat; KTO €ro MOKET MOJIy4uTh.? Hajmor Ha MMyIIEeCTBO Ipax/iaH; OT YEero
3aBMCHUT pa3Mep Hajora Ha UMYyLIECTBO

31 | CkoJIbKO BCEro pa3HbIX HAJIOTOB YIJIAYUBACT IpaxIaHUH. YTO Takoe MOJOXO0JHBII HAJIOT,
KTO €ro IIATUT U OT YEro 3aBUCUT €ro pazMep?

32 | B kaxoii OromKeT (pernoHaIbHBIN WITH (peiepalIbHBIN) HIYT CPEACTBA, MOITydEeHHBIE OT
HaJIOra Ha 3eMJIK0?

33 | IloyeMy B pa3HBIX PETHOHAX Pa3Mephl 3€MEIBHOTO HAJIOTA MOTYT pa3IMyaThCs. 3a U4TO
YeJI0BEK MOKET MOJYYUTh HAJIOTOBBIM BHIYET; IEHHOCTh HAJIOTOBBIX BHIYETOB IS YeJIOBEKa?
3eMeIbHbII HaJIoT.

34 | KT0 1 KaK MOKET NOJIYYUTh HAJIOTOBBIH BBIYET 32 OIUIATY TUIATHBIX 00Pa30BaTEIbHBIX YCIYT
MIKOJTFHUKOB? HamoroBslii BHIYET.

35 | UrtoroBas nuckyccus 1o Kypcy «PuHaHCOBasi TPaMOTHOCTBY.




8 kiace

No Tema 3anaTHil Kon-Bo
94acoB

1 | JInunblii puHAHCOBBIN IIaH. J{0XOAbI U PacXo/ibl CEMbH; BUJIbl pACXOJ0B; IOCTOSIHHBIE 1 | 1
MIePEMEHHBIE, HETIPEIBUICHHBIC PACXO/IbI; KAK MOKHO YMEHBIIIUTH PACXOIBI ;BUIBI JOXOJIOB
CEMbH; IICHHOCTHOE OTHONICHHE K JoXo1aM. 3a/iauya Ha (PMHAHCOBOE TUTAHUPOBAHHE.

2 | 3agauya Ha (MHAHCOBOE TUIAHUPOBAHME. 3a/ladya Ha pacyeT KOMMYHAJIBHBIX YCIIYT. 1

3 | demo3uT. 3a7aya Ha IpUMEHEHNE (OPMYJIIBI TPOCTHIX MPOIICHTOB IS OTIpEIeIeHust CyMMbl | 1
JIENI03UTA B KOHIIE CPOKa.

4 | 3agaya Ha MpUMEHEHHE (POPMYJIBI IPOCTHIX MPOIEHTOB JJII OMPEIEICHUSI CTABKH 110 1
JIETIO3UTY.

5 | 3ajaua Ha mpuMeHeHue (POPMYIIbI MPOCTHIX MPOLIEHTOB ISl OMPEACIICHUS CYMMBI BIOXeHui | 1
Y IPUOBLIN TIO BKJIATY

6 | Kpeaur. 3amada Ha onpeiesieHue MPOIEHTHOW CTABKH 10 KPEHTY. 1

7 | Ha CKOJIbKO BBITOJIEH KPEAUT MPU €ro OIjIaTe OJHUM IIJIATEKOM B KOHIIE CPOKa. 1

8 | 3agaua Ha mpuUMEHEHUE IEHCTBUH C IPOOSMU TPU pacdeTe BEPOSITHOCTH BBIAUN KPEINUTA. 1
3ajaua Ha OTIpe/ieTICHNE MTPOLICHTHON CTaBKH 10 KPEIUTY.

9 | OnpeneneHue BEIMYUHBI TPOIIEHTHOW CTABKHU T10 KPEJANTY IO 3aaHHBIM YCIIOBHUSIM. 1

10 | PacueTrHo-KaccoBble onepanuu. OCOOEHHOCTH pacCYETHO-KACCOBOTO OOTY)KHBAHUS 1
0aHKOM MHIUBUIYATLHOTO TTPEIITPHHUMATEIIS. .

11 | CHsTust HATUYHBIX CPEICTB B OaHKOMATE MPU MOMOIIN OAaHKOBCKOM KapThl. 1

12 | CpaBHeHHe YCIOBHIA CHATHSI HAIMYHBIX CPEJCTB B OaHKOMATE MPH MOMOTIN OAaHKOBCKHX 1
KapT pa3JnyHbIX OAHKOB.

13 | CpaBHeHUE YCIIOBHIA CHATHS JCHEKHBIX CPEACTB B OaHKOMATE TPH TOMOIIH 0aHKOBCKOM 1
KapThl U AJIEKTPOHHOTO KOIIEJIbKA.

14 | CpaBHeHHUE YCIOBHI MEPeBOIa ACHEKHBIX CPEJCTB C KOIIEIbKa Pa3IMYHBIX CHCTEM 1
AIIEKTPOHHBIX JIEHET Ha OAHKOBCKYIO KapTy.

15 | IlepeBon neHexHBIX cpencTB. KornBepTarus BamtoT. Y CIOBHI CHATHS JCHEKHBIX CPEJICTB B 1
OaHKOMAaTe MPHU TTOMOIIU PA3JTMYHBIX OAHKOBCKUX KapT.

16 | YcnoBuii CHATHS IEHEKHBIX CPEJCTB B OaHKOMATE MPHU TIOMOIIH PA3IMIHBIX OAHKOBCKHX 1
KapT.

17 | CtpaxoBanue. dynkiuu crpaxopanus. CtpaxoBas npeMus. Pacder crpaxoBoil mpemMun. 1

18 | CpaBHeHUE CTOMMOCTH aBTOMOOMIIEH 0 BEIMYMHE YIJIAYEHHOTO TPAHCIOPTHOTO HAJora. 1
Oynkuuu crpaxoBanus. CTpaxoBoe Bo3MelleHrne. PacueT ctpaxoBoro BO3MeIIeHHUs.

19 | ®ynkauu ctpaxoBanus. Yiiep6. CtpaxoBas cymma. OnpeseneHue 1eiCTBUTEIbHON 1
CTOMMOCTH 00BEKTa CTpaxoBaHUsI.

20 | ®yukuu crpaxoBanud. Yiiep6. CtpaxoBas cymma. OnpezeneHue A1eHCTBUTEIbHON 1
CTOMMOCTH 00BEKTa CTpaxoBaHUsI.

21 | Oyukuu crpaxoBaHud. JloroBop cTpaxoBaHus KU3HHU. PacyeT cTOMMOCTHBIX 1
XapaKTEePUCTHUK JI0TOBOPA CTPAXOBAHUS JKU3HH.

22 | UuBectunmu. llennsie Oymaru. Akuuu. Pacuer noxonnoctu akuuu. Pacyetr muBuIeHI0B. 1

23 | Uennbie Oymaru. O6nuranuu. Buast obnuranuii. Pacuer noxoaHoctu KynoHHou oonuranuu. | 1
Pacuer nuBunennoB. Pacuer oOmiero noxona.

24 | PacueT 10XOAHOCTH MHBECTOPA MMa€BOTO MHBECTHIIMOHHOTO (HOH/A. 1

25 | llencun. OunaHcoBas mopaymika Oe3omacHocTu; [leHcnoHHBIE Oamimel M Kak ux pasmep |1
3aBUCHT OT 3apa00THOI miuaThl. YTO Takoe cTpaxoBasi MEHCHSL.

26 | Kak moxon rpaklaHuHa BIMSET Ha pa3Mep ero Oyayiiei neHcuu. YTo Takoe CTpaxoBast 1
TIEHCHUSI, OT YEero 3aBUCHUT €€ pa3Mep.

27 | bankoBCKHe MHCTPYMEHTHI CO3/IaHUS TPUOABKH K TIEHCUH, (UHAHCOBBIE PUCKHU BIIOKEHUS 1
JCHEeXKHBIX cpeacTB [laeBoil MHBECTUIIMOHHBIN (OH].

28 | [IpubaBKa K IEHCUU U KaK €€ MOKHO CO3/1aTh, JOXOJHOCTh OAHKOBCKHUX JIETIO3UTOB. B yem 1
cyTh ['ocyapcTBeHHON porpaMMbl COPUHAHCUPOBAHUS TTEHCHI.

29 | Ot 4ero 3aBUCHUT JIOXOJAHOCTh OAHKOBCKHX JICTIO3UTOB; KaKWE JCTIO3UTHI JIy4Ille BCETO 1

MOIXOJAT JJIs1 IEHCUOHHBIX HAKOIIJICHHUH.




30

HaJjiorn. ®enepaibHble U PETMOHAIBHBIE HAJIOTH; HAJIOTOBBIM BBIYET; LIEHHOCTHOE
OTHOIICHHE K 0JIATOTBOPUTEIHHOCTH.

31 | Hasorossii Bo3Bpat. Hanor Ha mMyniecTBo rpak/aH.

32 | Hayior Ha UMyIIECTBO SBJIAETCS O00SI3aHHOCTHIO KaXXI0TO IPAXKAaHUHA; TOJIOXOJHBIN HAJIOT
Y OT YEro 3aBUCHUT €ro pa3Mep.

33 | 3emenbHbIi Hanor. HasoroBplil BEIYET; IIGHHOCTh HAJIOTOBBIX BBIUETOB ISl YEIOBEKA.

34 | HayoroBsIii BBIYET 32 OIJIaTy 00pa30BaHMsI; HAJIOTOBBIM BHIYET 32 OIUIATY IUIATHBIX
00pa30BaTENbHBIX YCIYT IIKOJIBHUKOB.

35 | UroroBas auckyccus o Kypcy «®@uHaHCOBasi TPAaMOTHOCTBY.




9 kJjacce

No Tema 3anaTHi1 Kon-Bo
4acoB

1 3anaua Ha (UHAHCOBOE IUIAHUPOBAHHE. 1

2 3amaua Ha pacyeT KOMMYHAJIBHBIX YCIIYT. 1

3 3amaua Ha MpuUMeHeHHe (OPMYIIBI IPOCTHIX MPOLIEHTOB ISl ONIPEACTICHHS] CyMMBI 1
JIENI03UTa B KOHIIE CPOKa.

4 3ajaua Ha IpUMEHEeHUE POPMYJIIBI MPOCTHIX MPOLICHTOB JIJISl ONPECIICHUS CTABKH 10 1
JIETIO3UTY.

5 3amaua Ha MpUMeHeHHe (POPMYITBI POCTHIX MPOLIEHTOB ISl OTPEACTICHUS CYMMBI 1
BJIOXKCHHIA ¥ IPUOBLIH 110 BKIIAJTY

6 Kpenut. 3anaya Ha onpesenenne npoleHTHON CTaBKU 110 KPEIUTY. 1

7 Ha cKoJIbKO BBITOJIEH KPEANT NPH €ro OIUIaTe OJTHUM IIJIATEKOM B KOHIIE CPOKA. 1

8 3aBUCUMOCTD BBITUIATHI TPOIIEHTOB 110 KPEIUTY OT BEIMIMHBI IPOIICHTHON CTaBKH. 1

9 OmnpeneneHne BEIWYUHBI MPOIIEHTHOM CTaBKH 110 KPEAUTY MO 33TaHHBIM YCIIOBHSIM. 1

10 KounBepraiyist BaJtoThI. 1

11 Oco06eHHOCTH MTEPEBOJIOB JICHEKHBIX CPEJICTB B BAIIOTE. 1

12 CpaBHeHHE YCIIOBU CHATHUS HAJIMYHBIX CPEJICTB B OaHKOMATE MPH MOMOIIN OaHKOBCKUX | 1
KapT pa3InyHbIX OAaHKOB.

13 CpaBHeHHE YCIIOBUN CHATUS JICHEKHBIX CPEICTB B OaHKOMaTe Mpy NOMOIIH OaHKOBCKOM | 1
KapThl M AJIEKTPOHHOTO KOIIEIbKA.

14 CpaBHEHHE YCIIOBHI MTepPEeBOA JCHEKHBIX CPEICTB C KOIIETbKa PA3IMIHBIX CUCTEM 1
AIIEKTPOHHBIX JICHET Ha OAHKOBCKYIO KapTy.

15 VYcioBUsI CHATHUS ACHEXKHBIX CPEACTB B OaHKOMATe NP MOMOIIM Pa3IMYHBbIX OaHKOBCKUX | 1
KapT.

16 VYCoBuUS CHATUS ICHEKHBIX CPEICTB B OAHKOMATE MPU IMOMOIIH PA3IMYHBIX OaHKOBCKUX | 1
KapT.

17 DYHKIIMU CTpaXxOBaHMUSI. 1

18 CtpaxoBas mpemusi. 1

19 Pacuer cTtpaxoBoii mpemumn. 1

20 Omnpenenenue NeHCTBUTEILHON CTOMMOCTH OOBEKTa CTPAXOBAHUS. 1

21 Pacyer cTOMMOCTHBIX XapaKTepUCTUK JOTOBOPA CTPAXOBaHUS KU3HHU. 1

22 Pacuer nuBuIeHI0B. 1

23 Pacuer noxoaHOoCTH KYOHHO# OOIUTAIIHH. 1

24 Pacuer n1oXoaHOCTH HHBECTOpA MAEBOTO MHBECTUIIMOHHOTO (hOHA. 1

25 [lencuu, MHBECTHPOBAHNUE KaK UHCTPYMEHT (POPMHUPOBaHUS MMEHCUOHHOTO KamuTaia, Kak | 1
JIOXOJI Tpa)XIaHWHA BJIMSIET Ha pa3Mep ero Oyayliei neHcuu.

26 UTo Takoe MeHCHOHHBIE O0aUTBl U KaK UX pa3Mep 3aBUCHUT OT 3apab0TaHHOM IIATHI, YTO 1
TaKoe CTpaxoBasi IEHCHS, OT Yero 3aBHCHT €€ pa3Mep.

27 baHkoBCcKue HHCTPYMEHTHI CO3aHus TPUOABKH K MEHCUU, (PMHAHCOBBIE PUCKHU BIOXKeHUs | 1
JeHEeKHBIX cpencTB [laeBoil MHBECTUIIMOHHBIN (OH]I.

28 B gem cytb ['ocynapcTBeHHOM porpamMMbl co(HMHAHCUPOBAHMSI NEHCHUH. 1

29 OT yero 3aBHCHUT 10XOIHOCTh OAHKOBCKHUX JEMO3UTOB; KaKUe JICMO3UTHI Jy4lle BCEro 1
MOAXOJIAT AJIs MEHCHOHHBIX HAKOTJICHUH.

30 UTto Takoe HaJOTOBBIN BBIUET; KAKUMU BUJAMU JICATEIBHOCTH MO3BOJISIOT TPAXKAaHUHY 1
MOJIYYUTh HAJIOTOBBII BBIYET.

31 UTto Takoe MoAOXOHBINA HAJIOT, KTO €T0 MJIATHT U OT YEeT0 3aBHUCHUT €ro pa3Mmep. 1

32 HanoroBplii BBIUET; IICHHOCTh HAJIOTOBBIX BBIUETOB ISl UETOBEKA. 1

33 HanoroBslii BeIUET 32 OIJIaTy 00pa30BaHMsI; HAJIOTOBBIN BBIUET 3a OIJIATY IIATHBIX 1
00pa30BaTeNbHBIX YCIAYT MIKOJILHUKOB.

34-35 | MtoroBas auckyccus 1o Kypcy «PuHaHCOBas [PaMOTHOCTBY. 1




OCHOBHBIE KPUTEPUU OLIEHUBAHUS AEATEJIbHOCTH
OBYYAIOLIUXCS

OneHka yueOHBIX TOCTHKEHHUI 00yJarOIUXCsl IPOU3BOIUTCS C YIETOM LIeJIei IpeaBapuTeIbHOTO,
TEKYILEr0, 3TAalTHOI'0 ¥ UTOTOBOTO MEIarOrH4ecKoro KOHTPOJIS 110 MporpaMme METaIpeIMETHOTO Kypca
«OCHOBBI (PMHAHCOBOI TPAMOTHOCTI.

1. CrtocoOHOCTB K CaMOCTOATENILHOMY MTPHOOPETEHUIO 3HAHHUIA U PEIICHHUIO MPOOIIeM, IPOSBIISIOMIASACS B
YMEHHUH MMOCTAaBUTh NMPOOJIEMY U BBIOpATh aJ€KBATHBIE CIIOCOOBI €€ PEICHUS, BKIIIOUast IOUCK U 00pabOTKy
nHpopManuu, GOPMYIUPOBKY BHIBOIOB H/MIH 0O0CHOBAHHE U PEATU3AIINIO/alTPOOALIUI0 IPUHATOTO
pelieHys, 000CHOBAaHUE U CO3/IaHUE MOJIEIU, IPOTHO3a, MaKeTa, 00bEKTa, TBOPUYECKOTO PEIICHHUS U T.II.
JIaHHBII KPUTEPHIA B IIEJIOM BKITIOYAET OLIEHKY C(OPMUPOBAHHOCTH NIO3HABATEIIBHBIX YUCOHBIX ACHCTBUH.
2. CpopMHpOBaHHOCTH MPEIMETHBIX 3HAHUH U CIIOCOOOB EHCTBUH, MPOSBIISIOMIASACS B YMEHUU PACKPHITH
coJiepKanue paboThl, TPAMOTHO U OOOCHOBAHHO B COOTBETCTBUH C pacCMaTpUBaeMoOi poOi1eMoil/Temoi
HCI0JIb30BATh UMEIOLINECS 3HAHUSI U CIOCOOBI AEUCTBUH.

3. CpopMUPOBAHHOCTD PETYIATUBHBIX AEUCTBUN, IPOSBISAIONIASCS B YMEHUU CaMOCTOATEIbHO
IUTAaHUPOBATh U YIPABJIATH CBOEH MO3HABATENILHOM J1€ATENbHOCTHIO BO BPEMEHH, HCII0Ib30BaTh PECYpPCHbBIE
BO3MOYHOCTH JJISl TIOCTHXKEHHUS LeNel, OCYIECTBISATh BEIOOP KOHCTPYKTUBHBIX CTPATETUid B TPYAHBIX
CUTYaIUSIX.

4. ChopMupOBaHHOCTh KOMMYHUKATUBHBIX JIEHCTBUMN, IPOSBISAIONIASACS B YMEHUU SICHO U3JIOKUThH U
0(pOPMUTH BBIIIOJHEHHYIO pabOTy, MPEICTaBUTh €€ Pe3yabTaThl, ApryMEHTUPOBAHHO OTBETUTH Ha BOIIPOCHI.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

COopHuk MaTemMaTHuecKuX 3a1a4 «OCHOBBI (PMHAHCOBOM IPaMOTHOCTHY :yueOHOe nocodue: B 3 ToMax TOM
2 s oOygarormmxcs 5-9 ximaccos / coct.: H.B.Howoxwunosa, H.IT.Motopo, , M.M.Illaramora — M.: 2019.

Jluteparypa
VueOHUKU:
1o MaremaTuke s 5, 6 kinaccoB noa pepakuued H. 5. Bunenkun, B.W. XKoxoB u ap.;
o anredpe st 7, 8, 9 kiaccoB nox pexpakiuern  A.I.Mopakosud, C.A. TeasikoBCKUH.



[Iporpamma yueOGHOTO Kypca
«PelieHre ypaBHEHUI 1 HEPABEHCTB ¢ nmapaMmeTrpaMm» i ydammuxcs 10-11 knaccos
(bm3uKo-MaTeMaTHYECKUN TTPODUIIH)

Tapanenko 'anuna PoGeproBHa,
yuutenb marematuku MbOY «CTIII»
IHosicHUTENbHAA 3allUCKA

MaremMaTrka- OMH U3 MIKOJBHBIX MPEIMETOB, KOTOPBINA MPENIoIaraeT MpakTHIeCKYIO
JESATENbHOCTh YYAIIMXCS Ha KaXJIOM ypoke. MbI peliaeM 3aiayu, J0Ka3blBaA€M TEOPEMBI,
ctpouM rpagukd U T. . OJHAKO B TOCIEIHUE TONIbI BCE OOJbIIE BHUMAHUS YAENsSeTCS
Pa3BUTHIO KOMIIETEHTHOCTEH peOeHKa, KOTOpbhle MOXHO C(HOpPMHpPOBaTh B CIELUATBHO
OpPraHU30BaHHOM NEATENbHOCTH, TA€ YYEHHKY MPEAOCTAaBICHAa BO3MOXHOCTh HE TOJIBKO
MOHATH BAXKHOCTh MaTEMaTHYECKUX MHCTPYMEHTOB JJIsI UCCIICOBaHUM, HO U BHIOPATh TEMY,
KOTOpas €ro MHTEPECYeT, MPUUeM BOBCE He 00s3areiabHO U3 o0nacTu MareMaruku. boinbiime
BO3MOXKHOCTU JUIsl OPraHU3allMd TaKOM AESTENbHOCTU JAeT U3YUYEHHE CIIO)KHOW TEeMbl B

Kypce IIKOJIBbHON MareMaTuKK- 3TO pelieHue 3a/1a4 ¢ apaMeTpamH.

[Iporpamma 31eKTUBHOTO Kypca «PelieHre ypaBHEHUN M HEPABEHCTB € MapaMeTpaMmy
peIHa3HaYeHa JJIs peajin3aliui ToCyJapCTBEHHBIX TPeOOBaHUI K MUHUMYMY COJICpKaHUS U
YPOBHIO MOATOTOBKHY yYAIIUXCS MO (PU3UKO-MaTEMaTHUECKOMY TPODUITIO.

DNEeKTUBHBIN Kypc OTBEYaeT TpeOOBaHUSIM OOyUYEHUS Ha CTapllel CTyleHH, HalpaBieH Ha
peanu3aluio JMYHOCTHO OPUEHTHPOBAHHOTO O0YYEHHs, OCHOBAH Ha JIEATebHOCTHOM
NOJX0/Ie K 00YUYEeHHIO, IPEyCMAaTPUBAET OBIIAJICHUE YUATUMUCS CIIOCOOAMHU JIeITeTbHOCTH,
METOJJaMH U IIPHEMaMHU PEUICHUs MaTeMaTHueCKUX 3a/1a4. BKiIroueHne pa3inyHbIX
YpaBHEHUW U HEPABEHCTB C IMApaMETPaMH, PACCMOTPEHUE METOIOB U IIPUEMOB UX PELICHUI
OTBEYAIOT HA3HAYCHUIO AJIEKTUBHOTO Kypca — PACIIUPEHUIO U YIITYOJICHUIO COMEP KaHUS
Kypca MaTeMaTHKH.

[Ipemmaraemsiii kypc «PelieHne ypaBHEHHM U HEPABEHCTB C MapamMeTpaMu» ABIAETCS
IPEIMETHO-OPUEHTUPOBAHHBIM W TIpeHa3HadyeH i peanu3anuu B 10-11 kiraccax IIKOJIBI
IUJI PACIIMPEHHS TEOPETUUECKUX U MPAKTUUYECKUX 3HAHUM ydyalluxcs. Penienue ypaBHEHUH,
colepkKalluX NapamMeTpbl, - OIWH W3 TPYOHEHIIUX Pa3[eioB UIKOJBHOTO Kypca.
3annaHupOBaHHBIA JTAHHOM MPOTrpaMMOM JUIsi YCBOCHHS YyYallUMHUCS OO0bEM 3HAaHUU
pacIIMpseT W CHUCTEMAaTU3UPYET 3HAHUS YYaIUXCs, a TakKKe 00eCreunBaeT YIITyOJICHHOE
M3y4YEeHUE MPeaMETa U MOATOTOBKY YYalIUXCS K MPOAOIHKEHUI0 00pa30BaHuUs.

JIaHHBIN KYpC OpueHmupo8an Ha CO2NACO8AHHOCMb UHUYUAMUGE CO CMPAMeSudecKuMU
opueHmupamu passumus oopazosanusi 6 P®, XMAO-IOepe wn B rtopone Cypryre:
o0ecriedyeHne JOCTYIMMHOCTA KAadeCTBEHHOTO OONIET0 W JIOMOJHUTEIHHOTO OOpa30BaHUS;
o0OecriedyeHNe HEMPEPHIBHOTO COMPOBOXKIEHUS JETed C YYETOM HUX OCOOCHHOCTEH,
WHIUBUIYAITBHBIX TOTpeOHOCTeN U criocoOHocTel (Coanacho eocydapcmeenHoll npoepamme
XMAO-FOezpor "Paszeumue oopazosanus 6 XMAO-FOzpe na 2018 — 2025 20061 u na nepuoo
00 2030 2o0a" 6 ped. nocmanosnenus Ilpasumenvcmea XMAO-IOzpvr om 16.03.2018 Ne 67-
n).

[Iporpamma peanuszyemca c¢ 2016 Toma 6 pamkax OCHOBHOU 00pPA308aMENbHOU
npozspammel cpeone2o obujeco 0bpazosanus 0o6pa306amenbHou OpPeaHU3aAyUU 8 NPOPUTLHLIX
@u3zuKo- mamemamu4eckux Kiaccax.

JlaHHBIN KypC NPEICTABISIETCS 0COOCHHO aKTyaJIbHBIM U COBPEMEHHBIM, TaK KaK pacIlIupseT



Y CUCTEMATU3UPYET 3HAHUS YYAILLUXCS, TOTOBUT UX K 00Jie€ OCMBICIEHHOMY NOHUMAaHHIO
TEOPETUUYECKUX CBEIAEHUH, CIOCOOCTBYET 00Jiee KaYeCTBEHHO MOATOTOBUTHCA YUAILIUMCS K
cnaue EI'D Ha npodusibHOM ypOBHE.

JlaHHBIA KypC MOXET UMETh CYIIECTBEHHOE 00pa30BaTeIbHOE 3HAYCHUE JI U3YUCHHS
anreopsl. Kypc «Perienue ypaBHEHUI U HEPABEHCTB C MapaMeTpaMu» COAEPKUT MaTepual,
3HaHHE KOTOPOTO HEOOXOIMM COBPEMEHHOMY YEJIOBEKY INpHU pa3pabOTKe alropuTMOB IS
pelIeHus 33714 pa3IudHbIX 00JlacTel MPOU3BOJCTBA, IKOHOMUKHU, HAYKH U TEXHUKH. B Kypce
3aJI0)KEHa BO3MOXKHOCTh Kak Ju(PEepeHIHMpOBaHHOTO OOy4Y€HHUs, TaK M TPYIIOBHIE U
WMHIUBUAYaJIbHbIE (OPMBI O0yUYEHUS.

Heau u 3agaun M3y4eHus Kypca
N3yyenue ydeOHOro kypca Ha npodUILHOM YpOBHE HAIMpaBICHO HA JOCTHUXKEHUE
CIEIYIOIIUX Yeneu:

J n3yueHne M30paHHBIX KJIACCOB ypaBHEHUN M HEPABEHCTB C MapaMeTpaMH M HaydHOE
000CHOBaHUE METOIOB PEUICHUS;

J GopMHUpOBaHUE JIOTUYECKOTO MBINIICHUS W MaTeMaTH4YeCKOH  KyJAbTyphl Y
IIKOJILHUKOB,

o OPUCHTHPOBAHHE YJAIIUXCS HAa MPHOOPETEHUE OMPEICICHHOTO OMBITAa PEIICHHS 3a1aq
C TTapaMeTpaMu;

o BOCIIUTAaHWE TIOHMMAaHWs 3HAYMMOCTH MareMaTUKd JJId HAyYHO-TEXHHYECKOTO
nporpecca;

J yIIyOJeHne 3HAHWM, TOBBIIICHHE MOTHBALUU K OOYYEHHIO IyTeM MPaKTHYECKOTO

MHTETPUPOBAHHOTO TMPUMEHEHHUs 3HAHUM, TMOJYUYEHHBIX B PA3IMYHBIX 00pa30BaTeNIbHBIX
obnactax (Maremarukay, « JIEMEHTHI BBICIICH MareMaTukny, «I'eoMeTpus»).
3aoauu xypca:

o OTKPBITh YYalIUMCSI HOBBIE IIPUEMBI PELLICHUSI YPABHEHUN U HEPABEHCTB C
napaMeTpaMu;

o (bopMHUPOBATH JIOTUYECKOE MBIIUICHHE YUallerocCs;

o pa3BUBaTh KOHCTPYKTUBHOE MBIIIUICHUE YYAIIUXCS, 00yd4aTh YMEHHUIO yUaITUXCS

NPUMEHSTH CIeIUaIbHbIe U 001IeyueOHbIC 3HAHUS, TTO3BOJIAIONINE UM CAMOCTOSITEIILHO
N00bIBaTh 3HAHUS IO IAHHOMY KYpPCY;

o oTpabaTbIBaTh y yYaIUXCsl YMEHUE YETKO MPEACTABIATh CUTYAIIHIO, O KOTOPOU UIET
peyub, aHATU3UPOBATh, CONIOCTABIISATh, YCTAHABINBATH 3aBUCUMOCTh MEXIY BEIMUMHAMU;

o pa3BUBATh [MO3HABATEIBHYIO U UCCIIEIOBATEIbCKYIO IESITEIbHOCTD YUalllerocs;

o COBEPIICHCTBOBATh HMHTEIIEKTYaJbHYIO0, PEYEBYI0 U MHCBMEHHYIO KYIBTYypy IMyTeM
o0oraiieHrus MaTeMaTHYeCKOTo anrapara;

o MPOJOIDKUTE (hOpMHUpPOBaHUE 00IIeYIeOHBIX YMEHUN (CaMOCTOSTeNIbHAsS paboTa ¢
KHUTOM, CO CITPAaBOYHOM JINTEpaTypoil);

o pa3BUBATh TBOPUECKUE CIIOCOOHOCTH yUYalIUXCA K MATEMAaTHYECKON JeATEIbHOCTH.

HopmaTnBHBIE TOKYMEHTBI, HA OCHOBE KOTOPBIX CO31aHA MPOrpaMmMa
PabGouass mnporpamma yueOHOro kypca «PernieHue ypaBHEHUH U HEPABEHCTB C
napamerpamu» Uit ydammxces 10-11  xmaccoB  (pu3mKo-mareMaTHUeCKH  TPOQUIIb)
COCTaBJICHAa Ha OCHOBE CJICIYIOIINX HOPMATUBHO-TIPABOBBIX U HHCTPYKTUBHO-METOAUYECKUX
JOKYMEHTOB:
1. ®enepanbHoro 3akoHa oT 29 nekabps 2012 . Ne 273-®3 «OO06 oOpa3oBaHuU B
Poccuiickoit @enepanum».



2. ®enepallbHOTO KOMIIOHEHTAa TOCYAapCTBEHHBIX OOpa3oBaTeNbHBIX CTaHIAPTOB
HavyaJIbHOTO OOIIEer0, OCHOBHOTO OOIIEro W cpeaHero (MOoJHOro) oOmero oOpa3oBaHUS
(yrBepxaEH npuka3oM MunucrepcTBa odpazoBanus PO ot 5 mapra 2004 . Ne 1089).

MecTto Kypca B y4eOHOM IIaHe

JanHblii  y4yeOHBII  Kypc BXOOAUT B  4YacTh, (OPMHUPYEMYIO  YYaCTHUKAMU
oOpasoBarenbHOro mnporecca yudeOHoro miana MBOY «CTHI». PaGouas mnporpamma
OIpeziesieHa B COOTBETCTBUU C yU€OHBIM IJIAHOM IIKOJIBI ¥ TOIOBBIM y4E€OHBIM KaJleHIapHBIM
rpaduKoM, coomeemcmeyem OCHOBHLIM 3a0a4am pa3eumusi 00pA308aHUs 6 pecUuoHe.
Paccunran Ha 1 rox msydenus B 10 (11) knmacce ¢usnmko-mMareMaTHUeCKHi Mpopuib, YTO
cocTapisieT 1 yueOHbIIM yac B HEMIEI0, BCETO - 35 4acoB.

Pe3ysabTaThl 0CBOEHHS Y4eOHOI0 Kypca
Opranuzanusi B TMpoOIECCe U3YyUYCHHS JaHHOW TEMbl TPOJYKTHUBHOW JI€SITEIHLHOCTH
0o0ydJaromuxcs, HaNpaBJICHHON Ha MHTEIJICKTYallbHOE Pa3BUTHUE JIMYHOCTU YYAIIUXCS MPHU
U3YUYEHUU METOJIOB PEIICHHUS YPAaBHEHHM W HEPABEHCTB C MapaMeTPOM U JIOCTHUIKEHUE MU
CJIEIYIOIINX PE3YIbTaTOB:

JIMYHOCTHBIE

npuoOpecTH U (W) peaanu30BaTh:

OTBETCTBEHHOCTh, = HMHHMIIMATUBHOCThb, HAXOAYMBOCTb, aAKTHMBHOCTh TMPU  PEIICHHH
MaTeMaTHYeCKUX 3a/1a4.

TpynoitoOue, yCUIUYUBOCTb, 3aMHTEPECOBAHHOCTb.

M0003HATENIBHOCTh, CTPEMJIEHHE K CaMOCTOSTENIIbHOCTH B TMOHMCKaX JOMOJTHUTEIbHBIX
UCTOYHHKOB UH(OpMAIUH.

KPUTHYHOCTH MBIIIUICHHUS.

MeranpeamMeTHbIe:

- Ilo3nasamenshote

YMEHHE CaMOCTOSITEIbHO W MOTHBHUPOBAHHO OPTaHU30BHIBATH CBOIO TI03HABATEJbHYIO
JESTENBHOCTD (OT MOCTAHOBKY IIEJIM JI0 TIOJTYUYEHUS U OIICHKU Pe3yabTara);

UCCJIEIOBATh HECIIOXKHBIE PeabHbIC CBA3U U 3aBUCUMOCTH;

OCYIIECTBISTh CAMOCTOSATENBHBIN BBIOOP KPUTEPUEB I CPABHEHHUSA, COMOCTABJICHHS,
OIICHKH U KJIacCU(PUKAIUA OObEKTOB;

YMETh OPTaHU30BaTh U MPOBECTU yIeOHO-HCCIEIOBATEIBCKYIO paboTy;

YMETh BBIIBUTATh TUIIOTE3bI, OCYIIECTBISTh UX MPOBEPKY HA MPaBAONOA00HE;

BIQJIETh TPUEMaMH MCCIEIOBATEILCKON JEATEIBHOCTH, DJIEMEHTAPHBIMH yMEHHSIMU
mporxo3a (yMeTh OTBeuaTh Ha BOmpoc: «UTo Mpou30iieT, eciu...»);

(dbopMyIMpOBaTh MOTYYCHHBIE PE3YIIBTATHI,

CaMOCTOSATEIFHO CO37[aBaTh aJITOPUTMBI TIO3HABATEIHPHON JCSITEIIBHOCTH JIJIS PEIICHUS 3a]1a4
TBOPYECKOTO M TIOMCKOBOTO XapaKkTepa.

- Kommynuxamuenuoie

YMETh TOYHO TPaMOTHO HM3JIaraTh CBOM MBICJIH, BBICTPAUBATh apTyMEHTAIIHIO;

WCIIONIb30BaTh TMPUMEPHI U WUIIOCTPAIlMM, a KOHTPIPUMEPHI ISl  OTPOBEPIKCHHUS
YTBEPKICHUN;

y4acTBOBaTh B JWAjoOre, JHUCKYCCHHW, TPHW3HABAaTh MPABO APYTrOr0 UYEJIOBEKAa Ha «HUHOE)
MHEHUE;

BJIQJICTh YMEHUSMH COBMECTHOM JCSITCIIEHOCTH;



YMEHHE pa3BepHYTO OOOCHOBBIBaTh CYXXICHUS, JaBaTh OMpEACNCHUS, NPUBOAUTH
J0Ka3aTeIbCTBA (B TOM YHCJIE OT MPOTUBHOTO);

OOBSICHEHHE W3yYCHHBIX TOJIOKEHUH Ha CaMOCTOSTENBHO TOAOOpaHHBIX KOHKPETHBIX
npuMepax;

- Pecynamuenvie

MOHUMATh IIECHHOCTh 00Pa30BaHUs KaK CPEICTBA PA3BUTHS KYIBTYPhI THYHOCTH;

yMeTh OOBEKTHBHO OIICHMBATH CBOM YYEOHBIC JOCTID)KEHHUS, TMOBEACHHE, YepThl CBOCH
JMYHOCTH,

YUUTBIBATh MHEHHSI IPYTUX JIIOACH MPH ONpeIeIeHn COOCTBEHHOW MO3UITUN U CAMOOIICHKE;
YMETh CaMOCTOSITEIbHO OOHApYKUBaTh U (OPMYIUPOBATH YUeOHYIO MPOOIeMy, ONPEEsaTh
1eIb y4eOHOU JeATeIbHOCTH;

(UKCUPOBATH 3aTPYIHEHUS M YCTAaHABIMBATh UX IPUUYUHBI, a 3aT€M YCTPAHSTH UX;

OBJIa/IETh HABBIKAMH CAMOKOHTPOJISI M OLIEHKH COOCTBEHHOM JIeATEIHHOCTH.

IIpeameTHbIC:

. 3HaTh, MOHUMATh W TPABHIBHO YHOTPEOISITh TEPMUH «IIapaMeTp»: ypaBHEHHE C
napaMeTpoM, HEPaBeHCTBO C IMapaMeTpOM; MOHUMAaTh €ro B TEKCTE, B PEYHM YUUTEIS,
OHUMATh POPMYIUPOBKY 3aJJaHUS;

. YMETh OCYIIECTBISTH BBIOOp METOAA pELICHUS YpPaBHEHUH M HEPAaBEHCTB C
UCIIOJIb30BaHUEM CBOMCTB KBaJPAaTHOTO TPEXUWICHA;

. pa3nuyarh JUHEIHbIC U KBaAPAaTHBIC YpaBHEHHUS (HEPABEHCTBA) C MAPAMETPOM;

. BIAJIeTh ajreOpanvyeckuM, aHAJUTHUYECKUM U TpadUyuecKUM Ccrocobdamu peleHus
YpaBHEHUI U HEPABEHCTB C MapaMETPaMu;

. YMETh HaXOOUTh BCE 3HAUCHHMs NapaMeTpa MpU KOTOPHIX ypaBHEHHUE (HEPaBEHCTBO)

UMEET KOHEYHOE MHOXKECTBO pelieHUud (POBHO OJIHO, POBHO JABa U T.J.), OECKOHEUHOE
MHOKECTBO peIleHU (MHTEepBall, OTPE30K, JIyd, MpsMasi, 4acTh IUIOCKOCTH - 00JacTh), HE
UMEET PEIICHUM;

. NOHMMAaTh TpadUUECKyl0 HWHTEPIPETALUI0O PEHICHUS YpaBHEHUH (HEPaBEHCTB) C
[1apaMeTPOM;

. YMETh HCIOJB30BaTh ISl OMHMCAHHUS MaTeMaTHMYeCKUX CHUTyalud Trpaduueckuil u
AHAJIIMTUYECKUU SI3BIKH, & TAKKE - SJIEKTPOHHBIE IPOTPAMMBI;

. paCIIMPUTh W YIIIYOUTHh CHCTEMY MMEIOIIMXCS 3HAHUU MO MCCIEAOBAHHUIO 3HAYCHHUI
rapameTpa;

. OBJIQJICTh OMBITOM PEIICHUS Pa3HOOOpPA3HBIX 3a7ad C MapaMeTPOM, OTHOCSIIMXCS K

Pa3IUYHBIM pa3JeiaM COolepKaHUsl IIKOIbHOTO Kypca MaTEMaTUKH.

TexHonoruu, NnpuMeHsieMble P peajin3alun Kypca

[Iporpamma npemycMarpuBaeT UCIOIb30BaHIE COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI B IIPENOIaBaHUU Kypca:

* mexHon02Us NpodIemMHo20 00yYyeHus — STO Takas OpraHW3anus Y4eOHBIX 3aHSATHH,
KOTOpasi MpEAIoiaraeT CO3/laHhe TOJ PYKOBOACTBOM YUYWTENs MNPOOJIEMHBIX CUTyallUd H
AKTUBHYIO CAMOCTOSITENIBHYIO JAESTEIbHOCTh YYAlIUXCS MO UX Pa3pelICHUI0, B PE3yJIbTaTe
4ero W TMPOUCXOIUT TBOPUECKOE OBIAJeHHE MPO(ECCHOHANBHBIMU 3HAHUSMH, HABBIKAMU,
YMEHUSIMU U Pa3BUTHE MBICIUTENBHBIX CIIOCOOHOCTEH;

* MEXHONI02US USPOBO20 00YYeHUs — ITO 3aJIaHHAsI CUTYyalUsi, B OCHOBE KOTOPOM JIEKHUT
coluaabHblil onbIT. [loMecTUB 4YenoBeka B OMNpeeTCHHbIE OOCTOSTENLCTBA, MOMYyYaeTCs
pa3BUBaTh B HEM HOBbIE HE CBOMCTBEHHBIE €My KauecTBa, U MPUBUBATH KOHTPOJIb HAJl CBOUM
MOBEJICHUEM,



* MEXHON02UA KOJLNEKMUBHO20 63aUMOO0elCmeUs. OCHOBaHA HAa OOMEHE 3HaHWSIMU
yyaluxcsi, npopadoTKe BOCHPUHATON UH(OPMALIIH.
®opMbI M METOAbI IPOBEICHUS 3AHATHH
OnHo W3 maBHBIX TpeOoBaHMU K (opMaM U MeToAaM COCTOUT B aKTUBHU3ALUU
MBILIUIEHUS y4alllUXCsl, PAa3BUTHH CAMOCMOAMENbHOCMY B PA3NIUUYHBIX (Qopmax e€

MIPOSIBJICHUSI.
o JIEKIUS C 2JIEMEHTAMHU Oecebl;
o MPaKTUKYM MO PEIICHUIO 3a]1ay;

[Ipy m3yuyeHun Kypca ajsi 0OydaroIUXCs MPEeTyCMOTPEHbI OOJIbIINE BO3MOXHOCTU
IUIl CaMOCTOSITENIbHON pabOThl, TBOPUYECKOIO MOJXO0/A, UCCIEAOBATENBCKON EATEIbHOCTH.
Pan pasgenoB kypca, MO3BOJSET BBIACIUTh TEMBI I MHAWBUIYAJIbHON M KOJJIEKTUBHOM
UCCIIEI0BATENbCKON pabOThI yyaIuxcsl.

Crnioco0blI OlIeHKH IJIAHUPYEMbIX Pe3yJIbTaToB
Texyuwyuii KOHmpoas YpOBHS YCBOCHHUS MaTEpHala MOXKHO OCYLIECTBIIATH IO pe3yJbTaTaMm
CaMOCTOSITEJIbHOTO  BBIMIOJIHEHUS  MPAKTUUYECKUX 3adaHui. HMmoz2o6wlii  KOHmMpOb
PEKOMEHYeTCSl OCYIIECTBIATh B (DOPME KOHMPOIbHLIX pabom, KOTOPbIE BKIIOYAIOT B ce0s
3a7]a4u ¢ MapameTpaMu u3 BapuantoB EI'D.

Conepskanue Kypca
Brenenue. [lonarue ypaBHeHu# ¢ nmapamerpamu. [lepBoe 3HaKOMCTBO C YpaBHEHUSIMU C
napameTpoM.

Tema 1. JIuHeiiHbIe YpaBHEHHS], UX CUCTEMbI 1 HEPABEHCTBA C MAPAMETPOM .

JIuHeliHbIe ypaBHEHHUS C TapaMeTPOM. AJITOPUTM PEIICHUS TUHENHBIX YPABHEHUH C
napamMeTpom. PenieHre TMHEWHBIX YpaBHEHUN C MApaMeTPOM. 3aBUCUMOCTh KOJITMYECTBA
KOpHEH B 3aBUCUMOCTH OT K03 dunrenToB au b. Pemenue ypaBHeHni ¢ TapaMeTpaMH IIPH
HAJUYUH JOMOJIHUTEIbHBIX YCIOBHM K KOPHAM ypaBHeHUs. Pelienne ypaBHEeHUM ¢
rapamMeTpamMu, IPUBOJAUMBIX K JUHEHHBIM. JIMHEHHBIE HEPABEHCTBA C MapaMETPaAMHU.
Pemenne mMHEMHBIX HEPABEHCTB ¢ NMapaMeTpamu. Kinaccudukamus cucteM JTMHEHHBIX
YpaBHEHUU 10 KOJWYECTBY peUICHUN ( HEONPEAEICHHbIE, OJJHO3HAUYHbIE, HECOBMECTHUMBIE).
[TonaTue cucreMsl ¢ mapamerpamu. [lapameTp 1 KOJIMUECTBO PELICHUN CUCTEMBI JIMHEUHBIX
YPAaBHEHHUM.

Tema 2. KBaapaTHble ypaBHeHHS U HEPaBEHCTBA.

[lonsiTHe KBaIpaTHOTO YpaBHEHHUSI C TapaMeTpoM. AJITOPUTMUYECKOE MPENUCAHUE
pELICHUs KBAJIPaTHBIX YPABHEHU C TapaMeTpoM. PelieHne KBaipaTHbIX YPAaBHEHHUM C
napamMeTpaMu. 3aBUCUMOCTh KOJIMUECTBAa KOPHEH ypaBHEHHH OT KoddduimenTa an
aucKkpuMuHaHTa. Pemmenne ¢ momompio rpaduka. [Ipumenenne reopemsr Buera npu
pEILICHUN KBaPAaTHBIX YPABHEHU C mapaMeTpoM. PeleHne kBaapaTHBIX YPABHEHUH C
rapaMeTpaMy NpU HAJUYUH JTOTOJHUTEIBHBIX YCIOBUN K KOPHSIM YPaBHEHUS.
Pacrionoxenue KopHe# KBagpaTHIHON (HYHKIIMA OTHOCHTEIBHO 3aJJaHHOM TOYKHU. 3a/1a4H,
CBOJISIIMECS K MCCIEIOBAHUIO PACTIONOKEHUS KOpHEH KBapaTuuHoi GyHkuu. Pemienue
KBaJpaTHBIX YPABHEHUI C TapaMeTpOM MEPBOTO TUIA («IJIsI KaXKI0TO 3HAUCHUS ITapaMeTpa
HaWTU BCE PEILICHUS ypaBHEHUA»). PellleHne KBaipaTHbIX ypaBHEHUN BTOPOTO TUIA («HAUTH
BCE 3HAUYEHUA MapaMeTpa, NP KAKIOM U3 KOTOPBIX YPABHEHHE YJIOBIETBOPSET 33 JaHHBIM



yCIIOBUAMY). Perienne kBapaTHbIX HEPABEHCTB C MApaMETPOM MEpPBOro Tumna. Pemienue
KBaJPAaTHBIX HEPABEHCTB C ITAPAMETPOM BTOPOTO THIIA.

Tema 3. AHAJIUTHYECKHE M TeOMeTPUYEeCKHe MPUEMbI PelIeHHs 32124 ¢ IapaMeTPaMH.
Hcnonb3oBanue rpaduueckux WUTIOCTPALMK B 3a7ja4ax ¢ napamerpamu. Mcnosnb3oBaHue
OrpaHUYECHHOCTH (HYHKLHUM, BXOASIIMX B JIEBYIO U NIPABYIO YaCTU YPaBHEHUH U HEPABEHCTB.
Hcnonp30BaHne CHMMETPUM aHATUTUYECKUX BBIPAKEHUI. METOI peleHns] OTHOCUTEIBHO
napametpa. [I[puMeHeHre paBHOCUIIBHBIX IEPEXOAO0B IIPU PELICHUN YPABHEHUN U
HEPABEHCTB C NTapaMeTPOM.

Tema 4.PenieHue pa3jJiM4HbIX BU/IOB YPABHCHUI U HEPABEHCTB € MapaMeTPaMHu.
Peuienue TpUroHOMETpUYECKUX YPaBHEHU M, HEPABEHCTB C IapameTpoM. Pemienue
JorapupMUYECKUX YPAaBHEHHI, HEPABEHCTB C MapaMeTpoM. Pelienne nppannoHanbHbIX
YPaBHEHUM, HEPABEHCTB C I1APAMETPOM.

MeTonnyeckue peKOMEHIANMHU 10 COAEPKAHNIO M NPOBEAEHNIO 3aHATHIA.
Bgenenue. [lonsitue ypaBHeHuii ¢ napamerpamu. [lepBoe 3HaKOMCTBO ¢ YpaBHEHUSIMHU C

napameTpoM DJIEKTUBHBINA Kypc 11e1eco00pa3HO HayaTh C BBOJAHOIO ( OpraHU3allMOHHOTO)
3aHSTHS, TJI€ YUYUTENbh 3HAKOMUT YYalUXCsl C COJIEP>KaHUEM U CTPYKTYpo Kypca, 00beMOoM
U BUJOM CaMOCTOSITEJIbHBIX pa0oT, a Takke (PopMoit UTOroBOM pabOThI, KOTOPYIO OHU
BBITIOJHSAT B KOHIIE M3yUYeHUs Kypca. Ha nmepBoM 3aHITHH pEKOMEHyeTCsl TPEANOI0KUTh
y4aluMcs TeMbI U 00CYIUTh UX JIJISl BRICTYIUIEHUH HA IPAKTUYECKUX 3aHATUAX. Bo BTOpoii
YaCTU BBOJIHOTO 3aHATHS PEKOMEHYETCS IEPEUTH K PACKPBITHIO MOHATHI YpPaBHEHUS C
napaMeTpoM Kak CEMENCTBA ypaBHEHUN, pABHOCUIIBHOCTH YPAaBHEHUH, TOHATUN YpaBHEHUS
C mapaMeTpoM, paCCMOTPETh MPUMEPHI 3a/1a4, MPUBOIAIINX K YPABHEHUIO C MIAPAMETPOM U
pelIeHns HEKOTOPBIX YPABHEHUN € MAPAMETPOM.

Tema 1 . JIuHeiiHble ypABHEHHUS], UX CHCTEMbI M HEPABEHCTBA ¢ MAPAMETPOM.
[Ipu n3ydyeHnn TeMbl HA YPOKE JAE€TCSA NOHATUE JIUHEWHBIX YPABHEHHUM C ITAPAMETPOM,
paccMaTpUBarOTCS TPU Cllydasi 3aBUCMMOCTH KOJIMYECTBA KOPHEN OT 3HAYCHHUS
ko3 durnertoB au b. 3meck jxe HEOOXOJMMO HaYaTh PELICHUE YPAaBHEHUN C MapaMeTpaMu
[IPY HAIMYKUH JOTIOJIHUTEIBHBIX YCIOBHUM K KOPHSAM ypaBHeHMs. Ha nocneayromux ypokax
HE0OXO0IUMO PACCMOTPETH NOHSITHE JIMHEWHBIX HEPABEHCTB C IMMapaMeTpamu, Ha
MPAKTUYECKOM 3aHSITHH HEOOXOAUMO MMOBTOPUTH CBOMCTBA JTMHEHHBIX HEPABEHCTB U
HCIOJIB30BATh UX IIPU PELICHUU JTUHEUHBIX HEPABEHCTB C apaMETPAMMU.

BBectn kiraccupuKauio CUCTEM JIMHEWHBIX YPaBHEHUHN 10 KOJIMYECTBY PEIICHUN
(HeomnpeieNeHHbIE, OJHO3HAYHBIE), 1aTh MOHITUE CUCTEMBI C MMAPAMETPAMH U aITOPUTM
pELICHUs] CUCTEM JINHENHBIX YPABHEHUH C MapaMeTpaMHu.

Tema 2. KBaapaTHble ypaBHEHUI U HEPABEHCTBA.

JlaHHast Tema camasl rJlaBHasi U OCHOBHAsl TEMa Kypca, UMEHHO 3/1€Ch OTBOAUTCS OOJIbIIIE
4acoB JJIsl U3YUYEHUsI, Ha yPOKax HE0OOXOAMMO BBECTH MOHITUE KBAJPATHOTO YPABHEHUS C
napaMeTpom, oOpaTvB BHUMaHUE HA HEPABEHCTBO HYJIO KO PUIIMEHTA a, PACCMOTPETh
3aBUCHUMOCTb KOPHEH ypaBHEHUS OT KO3 pullMeHTa a u JUCKPUMHUHAHTA, 3a1CcaTh
aJITOPUTM PEIICHUHU KBaJpaTHBIX YpaBHEHHH ¢ mapamerpoM. Ha mpakTuueckom 3aHsITUU
1enecoo0pa3HoO pacCMOTPETh pElIEHHE KBAIPATHBIX YPAaBHEHUH ¢ TapaMeTpaMu Mpu
HaJIMYUU JOMOJHUTENbHBIX YCIOBHUI K KOPHSM ypaBHeHUs. B coaep:kanuu JaHHOM TEMBbI



PACKpBIBAIOTCS TEOPETUYECKHUE CBEICHUSI O HAXO0XKICHUU KOPHEW KBAaJPATHOI'O TPEXUIEHA B
3aBUCUMOCTH OT 3HaYEHUH NMapaMeTpoB. Y Yallluecs TOJKHbI MPEICTaBIsATh, KaK MOKET
MPOXOJIUTH rpauK Mapadosbl B TOM WM HHOM CITy4ae.

Tema 3. AHAJIUTHYECKHE M TeOMeTPUYeCKHe NPUeMbl M MeTO/Ibl pelleHus 3a/1a4 C
napamMeTpamm.

Ha »THx ypokax HY>KHO paCCMOTPETh Pa3IMYHbIE IPUEMbI U METOJIbI PEIIEHUSI YPABHEHUH C
napamMeTpaMu. Yyamuecs J0KHbI IOHUMATh, YTO KPacoTa U KPaTKOCTh PELICHUS 3aBUCST
3a4acTylo OT BbIOOpa MyTH penieHus 3aaanusi. Heo6xoaumo noauepkHyTh, KaKue MMEHHO
3aJa4M y1I00HEe BCEro pemaTh rpapuueckuM METOI0M.

Tema 4. PenieHue pa3jiM4HbIX BUIOB YPABHEHUI U HEPABEHCTB € MApaMeTpPpaMM. DTOT
YPOK, O CYTH, SIBJIIETCS 3a4E€THBIM. 3J€Ch MMOABOASATCS UTOTH, IPOBEPSIOTCA
CaMOCTOSITEIbHbIE U UHAMBUAYaAIbHbIC 3aJaHNUs. Y POK [10 TEME JIy4llle [IPOBOAUTDH B BUJIE
CEMMHapa, Ha KOTOPOM PACCMATPUBAIOTCA 3a1aHUs, BBIIIOJHEHHBIE YUAILLIUMHUCS.

Ka.TIeHJIapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHE

KosnunyecTBOo yacoB Jara
Ne Tema kypca Beero | Jlekuus | IIpakTu
KymM IJI1aH (pakr
1 | [lonsTue ypaBHEeHHUs C MapaMeTpamu. 1 1
1. JIuHeliHbIe yPABHEHHUS U UX CUCTEMBI € 9
napamMeTpamm.
2- | Perienue TuHEWHBIX YpaBHEHUH C 2 1 1
3 | mapaMmeTpaMu MpU HATUYUHU
JIOTIOJTHUTENbHBIX YCIOBUH.
4 | YpaBHEHUS, TPUBOJIUMBIE K 1 1
JIMHEWHBIM.
5 | Cucremsl JIMHEHHBIX YPaBHEHUM C 1 1
napaMeTpaMu.
6 | Pemenue nuHEWHBIX ypaBHEHUH U UX 1 1
CUCTEM C MapaMeTPaMHU.
7 | PemieHue TUHEHHBIX HEPABEHCTB C 1 1
napamMeTpamH.
8- | Pemenne nMHEMHBIX HEPABEHCTB C 2 1 1
9 | mapameTpamu C TIOMOIIIBIO
rpadugecKkoil MHTEPIpETAIUH.
10 | Pemenue cuctem JTMHEHHBIX 1 1
HEPaABEHCTB.
2.KBajpaTHble ypaBHeHUS] U 10
HEepPaBEeHCTBA ¢ MapaMeTPaMu.
11 | Peuienuie KBaJpaTHBIX YPaBHEHHUI C 1 1
napamMeTpaMu MepBOTro TUTIA.
12 | Teopema Buera mipu penieHuun 1 1
KBaJIpaTHBIX YPABHCHHH C
napamMeTpamu.
13 | YpaBHEeHUE ¢ TapaMeTpaMH, 1 1




MPHUBOAUMBIE K KBaJPATHBIM.
14 | PacnionoxeHne KOpHE KBaJpaTHOTO 2 1 1
- | ypaBHEHUS B 3aBUCHUMOCTH OT

15 | mapamerpa.

16 | BzaumHoOe pacnonoxeHre KopHeu 1 1
JBYX KBaJIpaTHBIX YpPaBHECHUH.

17 | Pemenue kBagpaTHbIX YpaBHEHUN C 1 1
napameTpamH.

18 | Pemienue KkBagpaTHBIX HEPABEHCTB. 1 1

19 | Pemenue KBagpaTHbIX HEPABEHCTB 1 1
METOJIOM MHTEPBAJIOB.

20 | Haxoxxnenue 3a1aHHOTO KOJIMUECTBA 1 1
pEILICHUI HEPaBEHCTBA.

3. AHAIUTUYECKUE U TEOMETPUUYECKHUE 9

MIPUEMbI PEICHHs 33]1a4 C TapaMeTPaMHU.

21 | I'paduyeckuii MeTo pelieHus 3a1ad C 2 1 1

- | mapaMeTpoM.

22

23 | [lpumenenue nousTus «Ilydox 1 0,5 0,5
NPSIMBIX HA TUIOCKOCTHY.

24 | ®a30Bast JIOCKOCTb. 1 0,5 0,5

25 | Mcnonp3oBaHue CUMMETPUU 1 1
aHAJTUTHYECKUX BBIPAKECHHI.

26 | Pemenue oTHOCUTENBHO MapamMeTpa. 1 1

27 | Vcnonp3oBaHHUE OTPAaHUYCHHOCTH 1 1
(GYHKIMN TpU pelIeHUH 3aa4 C
napameTpamH.

28 | Ucmonp30BaHME METOIA OLIEHOK U 1 1
HKCTPEMAJIbHBIX CBOMCTB (DYHKITUH.

29 | PaBHOCHJIBHOCTbH TP PEIICHUU 3a/1a4 1 1
C IapaMeTpaMHu.

4. PerieHue pa3iuyHbIX BUJOB YpaBHEHUM 6

Y HEPaBEHCTB.

30 | Pemenne 3amay EI'D Bumga NelQ 6

35
NTOrO: 35 6 29
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[Iporpamma yyeOHOTO Kypca
B mupe ciyqaiiHbIX 3aKOHOMEpPHOCTEHN (TEOpHs BEPOATHOCTEN € AIeMEHTaMH KOMOMHATOPUKHU U
MaTeMaTUYECKON CTaTUCTUKI)
st yganquxes 11 kmacca
(busuko-MaTeMaTUUCCKHIA TPODHITH)

Tapanenko ['anuna PoGeproBHa,
yuurtenb marematnku MbOY «CTII»

IosicHuTEIbHAA 3aNIUCKA

MaremMatvka — OIWH W3 IIKOJBHBIX MPEIMETOB, KOTOPBIA MPENIoiiaraeT MPaKkTUYECKYHO
JeSITEIbHOCTh YYalllMXCsl Ha KaKJIOM ypoke. MbI pelaeM 3aJaqM, J0Ka3blBa€M TEOPEMBL, CTPOUM
rpapuku u T. 1. OgHaKo B TMOCJIETHUE TOAbl BCe OOJbIIe BHUMAHMS YICNSETCS Pa3BUTHUIO
KOMIIETEHTHOCTEH pebeHKa, KOTOpble MOXHO C(OpPMHUpPOBaTh B CHELHATIBHO OPraHW30BaHHOMN
NESTETLHOCTH, TIJIe¢ YYCHHKY TIPEIOCTAaBICHAa BO3MOXXHOCTh HE TOJBKO TIOHSATH BaXKHOCTH
MaTeMaTUYECKUX MHCTPYMEHTOB JJisi UCCJIEIOBAHMM, HO U BBIOpATh TEMY, KOTOpasi €r0 UHTEPECYET,
MpUYeM BOBCE HeoOs3aTenbHO M3 00JacTH MaTeMaTHKU. bosblirie BO3MOXKHOCTH JIJIsi OpraHU3aluu
TakOW JEATENHPHOCTH JAaeT H3YyYeHHE HOBOM TEMbl B Kypce IIKOJIBHOM MareMaTukd — 3TO
BEPOSITHOCTh U MaTeMaTH4eCKasi CTAaTUCTHKA.

[Iporpamma snektuBHOro Kypca «B Mupe ciydailHbIX 3akoHOMepHOCTEH (Teopus
BEPOSITHOCTEH C 3JEMEHTAMH KOMOMHATOPUKH U MaTEeMaTHYEeCKOM CTATUCTUKW») TpeaHa3HadeHa
JUIS peaiu3aluu TOCYAapCTBEHHBIX TPEOOBAHUNM K MUHHUMYMY COAEPAHUS U YPOBHIO MOJITOTOBKHU
ydaumxcs no pu3nKo-MaTeMaTH4eckoMy mpoduiito.

PaGouas nmporpaMma 351eKTUBHOIO Kypca OTBe4YaeT TpeOOBaHUAM 00yUeHHUs Ha cTapiien

CTYIIEHH, HalpaBJieHa Ha pealn3aluio JMYHOCTHO OPUEHTUPOBAHHOTO 00y4eHHs, OCHOBaHA Ha
JeSITEIbHOCTHOM TO/IX0/I€ K O0Y4YEeHUI0, MPEAyCMaTPUBAET OBIAJCHHUE YUAIIUMUCA Clioco0aMu
JeSITeIbHOCTH, METOAAMHU U MIPUEMaMH pelIeHUs] MaTeMaTUYeCKUX 3aja4y. BKitoueHne pa3nuyHbIx
3aJ1au KOMOMHATOPHUKH, TEOPUHU BEPOSTHOCTH M CTATUCTUKU, PACCMOTPEHHE METO/IOB U IPUEMOB UX
PEIICHHI OTBEUAIOT HAa3HAYCHHIO DJIEKTUBHOTO Kypca — PaCUIUPEHHIO U YIITYOJIEHUIO CONEpKaHus
Kypca MaTeMaTHKH.

YueOHbIit Kypc «B Mupe ciiydaifHbIX 3aKOHOMEPHOCTEH (TeOopHsi BEPOSTHOCTEN C dIIEMEHTaMHU
KOMOMHATOPUKM W MaTeMaTHYeCKOM  CTAaTUCTUKH)»  SBJIsETcs  oOuenpodeccruoHaabHOM
TUCHUIUIMHON, Qopmupyromiel npoduibHBIA  ypOBEHb 3HAHUW I  OCBOCHHS  JPYTUX
oOmienpodeccCuOHANBHBIX U CTIEIMATBHBIX JUCIUIUINH (PU3UKO-MAaTEMATHUYECKOTO MPOQUIIS.

JlaHHBI KypC OpueHmuposan Ha CO2NACOBAHHOCHb UHUYUAMUE CO CMpPAme2udecKumu
opuenmupamu pazeumus oopazoeanus 8 P®, XMAO-IOepe u B ropone Cypryte: obecrneueHue
JOCTYyITHOCTH ~ Ka4eCTBEHHOTO OOIIero W  JOMOJHUTEIBHOTO 00pa3oBaHus; obOecreueHue
HEMPEPHIBHOTO  COMPOBOXKJEHUS JeTell ¢ Yy4€ToM UuX OCOOCHHOCTEH, WHANBUAYAIbHBIX
norpebHocTeir u  crnocobHocreir  (Coenacrho  eocydapcmeennoii  npoepamme XMAO-IOepul
"Pazsumue obpaszoeanus 6 XMAO-FOzpe na 2018 — 2025 20061 u na nepuoo 0o 2030 200a" & peo.
nocmanoenenust [lpasumenvcmea XMAO-FOzpvr om 16.03.2018 Ne 67-n).

[Iporpamma peanuzyemcs ¢ 2016 romga 6 pamxax OCHO8HOU 06PA308aMeNbHOU NPOCPAMMbL
cpeone2o obujeco 00pA306aHUs  00PA308AMENbHOU  OP2aAHU3AYUU 68 NPOPUILHBIX  PU3UKO-
MamemMamuyeckux Kiaccax.

be3 3HaHUS MOHATUN M METOAOB TEOPUU BEPOATHOCTEH, KOMOMHATOPHKU M MaTeMaTHYECKOU
CTaTUCTUKHU HEBO3MOXKHO:

o (dhopMUPOBaHHE COBPEMEHHOTO MHPOBO33PEHHUS MIKOJIBHHUKOB, I KOTOPOTO OJMHAKOBO
BaYKHBI MTPEJICTABIICHUS U O KECTKUX CBS3SX, U O CIIYYaHBIX COOBITUSAX U SIBJICHHUSIX;
o opraam3aiusi 3(PQGEKTUBHOTO KOHKYPEHTOCITOCOOHOTO TPOM3BOJCTBA, BHEIAPEHHUE HOBBIX

IIPUEMOB U METOZIOB B HAyKE U ITPAKTUYECKOMN ACATEIBHOCTH JIONCH.



B mpouecce wu3yueHuss Kypca OO0OramaroTcsl MpEACTABICHHS YYalUXCA O COBPEMEHHOM
KapTUHE MHMpPa M METOJIAX €ro MCCIEIOBAaHUSA, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM
MHUpPE U O PA3IMYHBIX croco0ax MX U3y4deHHUs; 00 0OCOOEHHOCTSAX BBIBOJOB M IPOTHO30B, HOCSAILIUX
BEPOATHOCTHBIN XapakTep.

Kypc «B Mupe ciy4yailHbIX 3aKOHOMEPHOCTEW (TE€OpUs BEPOSTHOCTEH C dJIEMEHTaMHU
KOMOMHATOPUKM M MaTe€MaTHYEeCKOM CTATUCTUKU)» COIEPKUT MaTepuas, 3HaHHEe KOTOPOro
HE00X0ITUM COBPEMEHHOMY YEJIOBEKY IpHU pa3pabOTKe aJrOpUTMOB JJIsl PEIICHUS 3a]1au Pa3InYHbIX
oOmacteld MPOM3BOACTBA, PKOHOMHMKH, HayKHM M TEXHUKU. B Kypce 3anoxkeHa BO3MOKHOCTH, Kak
¢ depeHIIPOBaHHOTO 00yY€HHUs, TaK U TPYyNIOBbIE U UHAUBUAYAIbHbIE (POPMBI OOYUECHHUS.

Iesn u 3aqa4u M3yYEeHUs1 Kypca

N3ydenne yueOHOro Kypca Ha NpopUIbHOM YPOBHE HApPaBIE€HO Ha JOCTHKEHHUE CIENYIOIIUX

ueneit.
o pPa3BUTHE BEPOSATHOCTHOTO MBIIICHHS YYalUXCS;
o BOCIMTAHUE TIOHUMAaHHUs 3HAYMMOCTH MaTEMAaTHKH JUIsl HAyYHO-TEXHUYECKOTO IIPOorpecca.

* yrIyOUTh  3HAHUS, [OBBICUTh MOTHUBALMIO K OOYYEHHIO IyTE€M MPAKTUYECKOTO
MHTErPUPOBAHHOTO NMPUMEHEHUSI 3HAHUH, MOJYYEHHBIX B PA3NIMYHBIX 00pa30BaTEIbHBIX 00JIACTAX
(Maremarukay, « QJIeMEHTHI BBICIICH MAaTEMaTUKN, « DJIEMEHTHI MaTeMAaTHYCCKOW JIOTUKH);

3adauu xypca:

o pa3BuUBaTh MPEACTABICHHUS O BEPOATHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTAX B
OKPYaroIlEeM MUPE;

o pa3BUBATh JJOTMYECKOE MBIILICHUE;

o COBEpPIICHCTBOBAaTh HHTEJUIEKTYaJbHYI0, PpEYEBYHD W NHUCBMEHHYKO KYyJIbTYypy IIyTEM

oOoramieHusi MaTeMaTUYeCKoro anmnapara.

noka3aTth U c(hOpMHUPOBATH YMEHUE IPUMEHATh TEOPETUUECKHUI MaTepual MpHu BHIMOTHEHUH
3a/laHUi, IpY PEUICHUN 3a/1a4.

[Iponomxuth hopMupoBaHue 001Iey4eOHbIX YMEHUIN —CaMOCTOsTeNbHAsE paboTa ¢ KHUTOH, CO
CIIPABOYHOU JINTEPATYPOU.

Pa3BuBath TBOpUECKHE CIOCOOHOCTH YYAIIUXCSl K MAaTEMaTHUYECKON e TEIbHOCTH.
Pa3BuBaTh KOHCTPYKTHUBHOE MBIILJICHUE yUYalIUXCsl, 00y4eHHEe YMEHHUIO CaMOCTOSITEIHHO
NOTOJIHATH 3HAHUSI 10 MAaTEMATHKE.

HopMaTuBHbIe JOKYMEHTHI, HA OCHOBE KOTOPBIX CO3/IaHa MporpaMma

PaGouass mporpamma yueOGHOro Kypca «B Mupe ciy4dailHBIX 3aKOHOMEpPHOCTEH (Teopus
BEPOSTHOCTEN C AIIEMEHTaMU KOMOMHATOPUKH U MAaTeMaTUYECKON CTaTUCTUKW») Juig ydamnmxcs 11
kinacca (pu3mKo-MareMaTHdecKuil MpOoQUIIb) COCTaBICHA HAa OCHOBE CIICAYIONIMX HOPMAaTHBHO-
MIPABOBBIX U HHCTPYKTUBHO-METOIMYECKUX JTOKYMEHTOB:

1. ®enepanvhoro 3akoHa ot 29 aexabps 2012 r. Ne 273-D3 «O06 obpazoanuu B Poccuiickoit
ODenepaum».

2. @enepallbHOr0 KOMIIOHEHTa TOCYAIapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB HAYaIbHOTO
00I11eT0, OCHOBHOTO 00IIero M cpeanero (MoiaHoro) obmiero obpazoBaHusi (YTBEPKAEH MPHUKA30M
MunuctepctBa oopazoBanus PO ot 5 mapra 2004 . Ne 1089).

3. OcHOBHOI 00pa3zoBaTeIbHON MPOTPaMMBI CpeIHEro o0Iero oopasoBanus (y4eOHBIH IJ1aH)
Ha 2019-2020 y4yeOHbIi ro/1.

MecTto Kypca B y4eOHOM IJIaHE

JlaHHBI y4eOHBIH KypC BXOIUT B YacTh, (OPMHPYEMYIO Y4YaCTHHKaMU OOpa30BaTEbHOTO
nporecca ydeOHoro iana MBOY «CTII». PaGowas mporpamma orpeaeneHa B COOTBETCTBUU C
y4eOHBIM TUJIAHOM INKOJBl M TOAOBBIM YUYEOHBIM KalleHAAPHBIM TpaduKOM, cOoomeemcmeyem
OCHOBHBIM 3a0auam pazeumus obpazoeanus 6 pecuone. Paccuntan Ha 1 rox usydyenus B 11 kmacce
(pusmko-maremarnyeckuii mpoduis); paccuuTana Ha 1 yueOHbII yac B HEJEI0, BCEro - 35 4acos.



Pe3ysbTaTnl 0cBOeHHMS y4e0OHOr0 Kypca
Jluunocmuvie pesynbmamul — 3T0 C(HOPMUPOBABILIASICS B 00pa30BaTEIBHOM MPOLECCE CUCTEMA
LIEHHOCTHBIX OTHOLIEHUH ydaliuxcs K cele, OpyrMM ydacTHHKaM o0Opa3oBaTesIbHOTO Ipoliecca,

caMoMy 00pa3oBaTeNbHOMY IIPOIIECCY,
JeSTeTbHOCTH.
y4eOHOro Kypca, sIBJISIOTCS:

o0beKTaM TMO3HaHUS, pe3yibraraM o00pa30BaTeIbHOU
OCHOBHBIMU JTMYHOCTHBIMH  PE3yJbTaramu,

(GbopMHUpYEMBIMH TIpU  U3YYEHHUH

* IIUPOKUC I103HABATCIBHBIC HMHTCPCCHI, MHHUIHWATUBA H J'IIO603H3,TCJ'IBHOCTB; TOTOBHOCTHL H
CIIOCOOHOCTH ydamuxcesa K CaMOpPa3BHUTHIO U pCaIn3allii TBOPUCCKOro0 IMOTCHIOHAIA B ILYXOBHOﬁ n
HpGHMGTHO-HpOHYKTHBHOﬁ ACATCIIBHOCTH 3a CUCT PA3BUTHUA HX 06p83H01"0, AIITOPUTMHUYCCKOIO U

JJOI'MYC€CKOI'0O MBIIIJICHUA

* TOTOBHOCTH K IMOBBIIIEHHIO CBOEr0 00pa30BaTEIbHOTO YPOBHS M MPOJIOIKEHUIO OOYUYEHHUS C
HCIIOJIb30BaHUEM CPEJICTB U METOAOB PEUICHUS JIOTMUECKHUX 3a]1a4;
* CTpEMJIEHUE MCIOJIb30BaTh MOJyUYE€HHbIE 3HAHUS B Mpoliecce 00yYeHUs JpyTUM MpeaMeTam B

JKU3HU,

* CIOCOOHOCTh yBf3aTh y4eOHOE COACp)KaHUE C COOCTBEHHBIM >KM3HEHHBIM OIBITOM U
JUYHBIMH CMBICTIAMU, TIOHSATH 3HAYUMOCTb BEPOSITHOCTH M CTATHCTHKU B YKU3HH COBPEMEHHOIO

YEeJIOBCKA,

* TOTOBHOCTh K CAMOCTOSITEJIbHBIM MOCTYIKaM U JIEHCTBUSAM, MPUHSATUIO OTBETCTBEHHOCTH 3a
UX pe3yJIbTaThl; TOTOBHOCTh K OCYIIECTBICHUIO UHANBUAYATbHON U KOJUIEKTUBHOW JEATENbHOCTH;

* CIOCOOHOCTh K M30MpaTeIbHOMY OTHOILIEHHUIO K MOTy4aeMol MH(opManuu 3a cyeT yMEHUn
€e aHaJM3a M KPUTHYHOTO OLIEHWBAHHUS, OTBETCTBEHHOE OTHOIIEHHE K HMHQOpPMAIMH C YYETOM
MPABOBBIX U 3TUYECKUX ACMEKTOB €€ pacIpOCTpaHeHHUS;

Memanpeomemnule pesynbmamsl — OCBOCHHbIE ydalIUMHUCS Ha 0a3e OJHOrO, HECKOJbKHX
y4eOHBIX MPEIMETOB CIOCOOBI NEATEIHLHOCTH, MPUMEHUMBIE KaK B paMKax 00pa30BaTelbHOTO
npolecca, Tak U B peaibHbIX JKU3HEHHbBIX CUTYAIIHsIX.

OcHOBHBIE pe3ynbTaThl B Mpollecce u3ydeHus Kypca «B Mupe ciydailHbIX 3aKOHOMEPHOCTEH
(Teopusi BEpOSATHOCTEM € AIeMEHTaMH KOMOMHATOPUKU U MAaTEMAaTUYECKOM CTAaTUCTUKH )»:

Pe3yabTarnl 00yueHust
(ocBOEHHBbIE YMEHHUS, YCBOCHHbIE 3HAHUS)

Yuammecs moJIydaT BO3MOKHOCTD:

3Hamwb. OCHOBHBIE MMOHATUS. 1 HHCTPYMEHTBI
TEOpPUH BEPOSATHOCTEW U MaTEMaTUYECKON
CTaTUCTUKH, BO3MOXHOCTH MATEMATUYECKOU
CTaTUCTHUKHU JUIs PELICHUS 3a/1a4 aHaJIn3a
JAHHBIX, ITPUHLMUIBI BEPOATHOCTHOTO OIUCAHUSA
SIBJICHUN TIPUPOBI, TEXHUKH U OOIIECTBA;
OCHOBHBIE 3aKOHBI paclpeIeICHUSI BEPOSITHOCTEN
U UX XapaKTEPUCTUKH, IIPEJEIbHBIE TEOPEMBI
TEOPUH BEPOSATHOCTEM, YCIOBUSA UX
MIPUMEHUMOCTH; MPUHLMUIIBI CTATUCTUYECKOTO
aHain3a JaHHBIX PA3JIUYHON IPUPOLBI.

Ymemos: pemars TUIIOBBIE MATEMAaTUYECKHE
3a/1a4¥, UCIIOJIb3YyEMBIC IIPU IIPUHATUI
YIPABJICHYECKUX PELICHUM; UCII0JIb30BATh
MAaTEeMaTU4ECKUU A3BIK U MAaTEMATHYECKYIO
CUMBOJIMKY IIPX ITIOCTPOCHUH OPraHU3allMOHHO-
YIpaBICHUECKUX MOJIENei; 00pabaThiBaTh
OMIIUPUYECKHAE U DKCIIEPUMEHTAJIbHBIC TAHHBIE.

Bnaoemy: MaTEMAaTH4YCCKUMH, CTATUCTHYCCKHMMHU

Tloznasamenvras oesmenbHOCMb:

- UCIOJIb30BAaHUS JJI1 MO3HAHUS OKPY’KAIOIIETO
MHpa Pa3IUYHbIX €CTECTBEHHOHAYYHBIX METO/OB:
HaOJIIOZICHIE, U3MEpEHUE, SKCTIIEPUMEHT,
MOJICJIMPOBAHUE;

- (opMHupOBaHHS YMEHHUH pa3audarh (PakThl,
TUTIOTE3bI, IPUYUHBI, CIICACTBUS, J0Ka3aTeIbCTBA,
3aKOHBI, TEOPHU;

- OBJIQJICHUsI aJCKBaTHBIMU CIIOCOOAMH PEIICHHUS
TEOPETUUECKUX W OKCIECPUMEHTAIbHBIX 3aJ1ay;
CO3JJaHHUE MOJIEIIEU U TIPOEKTOB.

- TIpUOOpPETEHHs ONBITa BBIABMIKCHUS THIIOTE3
UL OOBSICHEHUS  HW3BECTHBIX  (AKTOB U
AKCIIEPUMEHTAILHOW TPOBEPKU  BBIABUTAEMbBIX
TUIIOTE3.

Unghopmayuonno-xommynuxamusHnas
0esimeNbHOCb

- BJAJIEHUS MOHOJOTHYECKOUW W HUAJIOTMYECKON
peubl0, Pa3BUTHUS CIIOCOOHOCTH TMOHMMATH TOYKY
3peHus coOecelHWKa W TPU3HABaTh TMPaBO Ha
MHOE MHEHHE;




Y KOJIMYECTBEHHBIMU METOIAMU PELICHUS
TUIIOBBIX 3aJ1a4, HaBBIKAMH MCIOJIb30BAHUS
po¢ecCUOHaAIBHON BEPOSITHOCTHO-
CTaTUCTUYECKON TEPMUHOJIOTUU JUIsl ONTUCAHUS
CIIyYalHBIX SIBJICHUI U METOJIOB UX AHAJIN3A;
HaBbIKAMU ITPUMEHEHUS anliapaTra TEOPUU
BEPOSITHOCTEW M MATEMATUYECKOU CTATUCTUKHU K
KOHKPETHBIM TAHHBIM; OIBITOM aHAIUTUYECKOTO
Y YHCJICHHOTO PEUICHUS BEPOATHOCTHBIX U

-yMeHusT  paboTrarb B KOMaHJE, CIyIIaTh
cobeceTHIKa u KOPPEKTHUPOBATH npu
HEOOXOIUMOCTH.

- WCTIOJB30BaHUS JUIS PEIICHHS TO3HABATEIBHBIX
U KOMMYHUKATHBHBIX  3a7ad  Pa3IUIHBIX
UCTOYHHKOB WH(OPMAIIUH.

Pegpnexcusnasn oesmenvnocmo:

- BJIQJICHUS HaBBIKAMH KOHTPOJISI M OIICHKH CBOEH
NESTEIBHOCTH, YMCHHEM TIPEABUACTh BO3MOKHBIE

CTAaTUCTUYECKUX 3a7aY. pe3yabTaThl CBOMX JCHCTBUM:
opraHu3aius yaeOHO! JesITeIbHOCTH:
IIOCTAHOBKA LIEJIH, TUIAHUPOBAHUE, ONIPENICIICHNE

ONTUMAJIbHOTO COOTHOICHHA LEJIN U CPEACTB.

IIpeomemusie pe3ynbmamsl BKIIOYAIOT B C€0sl: OCBOCHHbBIE 00YYaIOIUMHUCA B XOAE M3YUCHUS
y4eOHOro TmpeaMeTa YMEHus crhenuuueckue s JaHHOM mpeaMeTHOW o0nacTv, BUIbI
JIeSITEIbHOCTHU MO TIOJIYYEHUIO0 HOBOTO 3HaHUS B paMKaX Y4eOHOro mpeaMera, ero npeoopa3oBaHUIO
W TPUMEHEHUI0O B Yy4YEOHBIX, Y4YEOHO-NPOCKTHBIX U COLMAIBHO-TIPOCKTHBIX CHUTYalUsIX,
dbopMHupOBaHKEe HAyYHOTO THMA MBIIUICHHS, BIaJeHUE HAYyYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSIMHU, METOJITAMHU U TIPUEMAaMH.

TexHoJiorum, NpuMeHsieMble NMPH peain3alnu Kypca

[Iporpamma npemycMaTpuBaeT UCIIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOT Uil
B [IPEIIO/IaBaHUH Kypca:

* MEeXHON02UsL NPOOIEMHO20 0OYyYeHuUsi — 3TO TaKas OpraHu3alusg y4eOHBIX 3aHSITHH, KoTOopas
OpearnojaraeT Co3JAaHue TOJl PYKOBOJACTBOM YYHUTENsS MPOOJIEMHBIX CHUTyalluid M aKTHUBHYIO
CaMOCTOSITENIBbHYIO ACSITENbHOCTh YUALIUXCS 110 UX Pa3peUICHUI0, B PE3YJIBTATEe YEro U MPOUCXOIUT
TBOPYECKOE OBJNAJCHUE MNPOPECCUOHATLHBIMU 3HAHUAMM, HABBIKAMHM, YMEHHUSIMH U pPa3BUTHE
MBICTTUTENBHBIX CIIOCOOHOCTEH;

* MEXHONO2USL USPOBO2O O0OYHeHusi — STO 3aJlaHHasg CUTyallds, B OCHOBE KOTOPOW JICKHUT
COLIMANBHBIN OmbIT. [loMecTHB yenoBeka B onpesiesieHHble 00CTOSATENbCTBA, MOIyYaeTCsl pa3BUBATh
B HEM HOBBIEC HE CBOWCTBEHHBIE €My Kau€CTBa, U IPUBUBATh KOHTPOJIb HAJl CBOUM IIOBE/ICHUEM;

* MEXHON02UsL KOJLIEKMUBHO20 63AUMOOeLCEUs OCHOBaHA Ha OOMEHE 3HAHUAMHM YYallluxcs,
npopaboTKe BOCHIPUHATON HHPOPMAITIH.

@®opMbI M METOAbI MMPOBEACHUS 3AHATHI
o OnHO U3 maBHBIX TpeOoBaHUM K (opMaM U METOIaM COCTOMT B aKTHBH3AI[MU MBIILUICHUS
yUaIIUuXCsl, Pa3BUTUU CAMOCMOAMENbHOCMU B PA3TUYHBIX (PopMax e€ mposiBICHHUS.
o JIEKIIUSA C AJIEMEHTaMU Oece/Ibl;
o CEMHHAP-TIPAKTUKYM I10 PEIICHUIO 3a/1a4.

Pa3HooOpasHbpIii  JUOAKTUYECKWd ~ MaTepuald  J1aeT  BO3MOXHOCTh  d(PeKTUBHOTO
¢ depeHIIMPOBAHHOTO TOAX0/Ia K yYalIUMCsl PA3HOTO YPOBHS TOATOTOBKU: YPOBEHBb CIIOKHOCTH
3a7a4  BapbUpyeTCd OT TPOCTBIX JO KOHKYPCHBIX M OJUMIIMAJHBIX. A  HUCIOJIb30BaHUE
MYJIBTUMEIUNHBIX TPE3CHTAlM C HMCTOPUYECKUM M TEOPETHUYECKUM MaTepuasoM MO3BOJISET
CIeNaTh KaXJ0€ 3aHSITHE MAKCUMAaJIbHO HAMOJIHEHHBIM, MHTEPECHBIM M TIOJIE3HBIM [UIS BCEX
kareropuid ydamuxcs. CoaepkaHue marepuaiia Kypca MOKa3bIBa€T CBA3b MaTeMaTUKU C JAPYTUMH
oOnacTsMu 3HaHHUH (IKOHOMUEH, XUMUEH, IKOJIIOTHEH, HCTOpUEH U Jp.), WILTIOCTPUPYET IPUMEHEHHE
MAaTeMaTHYECKUX 3HAHUN B TOBCETHEBHOW KU3HU.

Kypc HampaBneH Ha:

o pa3BUTHE YCTOMYMBOIO IMO3HABATEIBHOTO UHTEPECA;
o ¢dbopmupoBaHue 00IIEH MOJOKHUTEILHON MOTUBAIIMH K YUCHUIO;
o (dhopMHpoBaHKEe MAaTEMaTUYECKOW IPaMOTHOCTH;




o (hopMUPOBAHHE JTOTUYECKOTO U KPUTUUECKOTO MBIIIJIEHUS;
o COBEPILIEHCTBOBAHUE BBIYUCIUTEIbHBIX HABBIKOB;
o MIPEIOCTABICHUE YYAIUMCS BO3MOYKHOCTH CO3HATEIBHOIO BBIOOpa JajbHEHIIEro mpoduis
oOyueHus u cnenuanuzanuu B BY3ax.

Crnioco0bl OLIeHKH IJIAHMPYEMBbIX pe3yJibTaTOB

Texkywyuit Konmpoab ypoBHS YCBOCHHUS Marepuajga MOXKHO OCYIIECTBIATH IO PeE3yJbTaTaM
CaMOCTOSITEIBHOTO BBINOJIHEHUS NPAKTUYECKUX 3anaHui. Umozoeviii KOHmMpoab PEKOMEHAYETCS
OCYHIECTBIISITh B POPME KOHMPONbHBIX paAOOM.

TpeOoBaHusi K YPOBHIO OATOTOBKH YYAIIMXCS

B pesynbrate nzyuenus kypca «B Mupe ciyuaiiHbIX 3aKOHOMEPHOCTEH (Teopusi BEpOSTHOCTEMN
C BJIEMEHTaMU KOMOMHATOPUKH U MATEMaTHYECKOM CTAaTUCTUKH)» yHAIIUHCH J0JIKEeH:
HNmMmeTs npeacrasiieHue:
. 0 BEpOSITHOCTHOM XapakTepe pa3IHyuHbIX MTPOLIECCOB OKPYKAIOIIEr0 MUpA;
. O POJIM ¥ MECTe TEOPUU BEPOATHOCTEH, KOMOMHATOPUKU U MaTeMAaTUYECKOM CTAaTUCTUKU MpU
OCBOCHMHM CMEXHBIX AMCLUMIUIMH IO BbIOpaHHOMY mnpoduiaro U B cdepe mnpodeccrHoHaTbHOM
NeSITEIbHOCTH;

. O 3HAUCHMM U OOJACTH TNPUMEHEHUS TEOPUU BEPOSTHOCTEH, KOMOWMHATOPUKH U

MaTeMaTHYECKOM CTAaTUCTHUKH.

3HATL/IOHUMATD.

. OCHOBBI KOMOMHATOPUKH M TEOPUHU BEPOSTHOCTEH;

. BH/JIBI CITyYalHBIX COOBITHI M ONepaliuy HaJl COOBITUIMU;

. OCHOBHBIE ()OPMYJIBI JJIs ONIPEACIICHHS BEPOSITHOCTH CJIOKHBIX COOBITHH;

. dhopMyItbl TSI OTIpeiesICHHs TTOJIHOM BeposiTHOCTH, hopmyny baiieca;

. dbopmyny bepHymam s onpenesieHHs BEPOSTHOCTH IOCIEIO0BATEILHOCTH HE3aBUCHUMBIX

HUCIBITaHUMN;

. CJIy4JailHble BEJIMYMHbBI, MATEMATUYECKOE OKHUJIAHHUE, AUCIIEPCUIO U CPEIHEE KBaAPATHUYECKOE

OTKJIOHEHUE CIy4YalHOUW BEJIMYMHBI.

YmMmerh.:

. PacCUYUTHIBATh BEPOSATHOCTH COOBITUM ¢ MPpUMEHEHUEM (DOPMYITBI KJIaCCHUECKOU
BEPOSITHOCTH;

. BBIYHUCIISITH KOJTUYECTBA KOMOMHAITUH, UCTIONIb3YsI KOMOMHATOPHBIE (hOPMYIIBI U
MPaBWJIO MPOU3BEICHUS;

. BBIYHCIISITH BEPOSITHOCTH CYMMBI ¥ TIPOU3BEIICHUS COOBITHIA;

. BBIYHCIISITH TIOJIHYIO BEPOSTHOCTH COOBITHSI M BEPOSTHOCTH THUIIOTE3;

. MPUMEHSTHh TEOMETPUYECKYIO BEPOSTHOCTD MPH PEUICHUH 33]1a4;

. BBIYUCIIATH BEPOSTHOCTH COOBITHS 1O (hopmyrie beprysu;

. BBIUUCIISTH U UCTIOJIB30BAaTh MAaTeMaTHUYECKOE OKUIaHNE, TUCTIEPCUIO U CPEIHEE
KBaJIpaTUYECKOE OTKJIIOHCHUE CIy4ailHON BEJIMYUHBI;

. aHAJIM3UPOBATh PeaIbHbIC YUCIIOBBIE JaHHBIC, IPEACTaBICHHBIC B BUJIC TAOJIHII,

rpadukoB, AUarpaMm.

Conep:xanue Kypca

Pasnen 1. CoObITHSI M NX BEPOATHOCTH. 22 yaca
Tema 1. Teopus BeposiTHOCTell kKak Hayka. [lepBoHaya/ibHbIE OHATHSI TEOPUHN BEPOSITHOCTEM.
[IpeameT Teopun BEPOATHOCTEH M MaTeMaTHUECKON CTAaTHCTHUKH; €r0 OCHOBHBIC 3a/1a4M M OOJIACTH
npumeHenus. [lonsTue ciaywaitHoro coObiTus. COBMECTHBIE M HECOBMECTHBIC COObITHA. [lomHas
cucrtema coObITuil. PABHOBO3MOXKHBIE COOBITHSI.

B pesynbrare n3yueHus TaHHON T€MbI YYEHHK JOJKCH:
HNmeTts npeacraBjieHHe: O poJdM U MECTE 3HAHMM MO NMCUUINIMHE Kypca B MPOLECCE OCBOCHUS
npodeccruoHanbHOM 00pa30BaTENbHON MPOTPAMMBI 10 CHEIHATBHOCTH; O COACPKAHHUH IMPEAMETa
TEOPUU BEPOSITHOCTEH, KOMOMHATOPUKN U MATeMaTUYECKOW CTAaTUCTHKH; 00 OCHOBHBIX 3a/ladyax U



001acTU MPUMEHEHHUS TEOPUU BEPOSITHOCTEN, KOMOMHATOPUKU M MAaTEMaTUYECKOU CTAaTUCTHUKHU.
3HATB/MIOHMMATB: TOHATUE CIYyYaHOTO COOBITHS; XApAaKTEPUCTUKU COOBITHA: JOCTOBEPHOE,
HEBO3MOXKHOE, HECOBMECTHBIE, PABHOBO3MOXKHbBIC, TOHSTHS COBMECTHBIX U HECOBMECTHBIX
COOBITHH.
YMeTh: naBaTh XapakTEPUCTUKY CIyYalHBIM COOBITHSIM; COCTaBJISATH MOJHYI0 CHUCTEMY IMOIMApHO
HECOBMECTHBIX COOBITHI, CBI3aHHYIO C JAHHBIM UCTIBITAHUEM.
IlpumeHsiTh: [UII TOHMMaHUS TPOOJEMBI OTPAHUYEHHOCTH PECYpPCOB, OE3rPAaHUYHOCTH
MOTPeOHOCTEN M HEM30EKHOCTH BBIOOpa MPHU PEHICHUHM MPAKTUYECKUX 3a7ad C IKOHOMHUYECKUM
colepKaHUEM.
Tema 2. Kitaccuueckoe onpeneneHue BepOSITHOCTH.

B pesynbrare usyueHus 1aHHOW TEMbl YUCHUK JOIKEH:
HNmetpb npeacraBienne: 0 KJIACCUYECKOM OINPEACIEHUN BEPOSITHOCTH.
3HaTh/MOHUMATh: POpMYITy JJIs ONIPEACIICHHUS KIIACCUUECKON BEPOSTHOCTH.
YMeTh: IPUMEHATH Ha MPAKTUKE POopMyITy ONpeaeseHUus KJIaCCUYECKON BEPOSTHOCTHU MPHU PEIICHUHN
3aza4.
Tema 3. Anredpa co0biTuii. OCHOBHbIE ITOHSATHS.
CoBMecCTHBIE 1 HECOBMECTHBIEC COOBITUS. [IpOTHBOIIONOKHOE COOBITHE.

B pe3synwrare usyueHus 1aHHOW TEMbl YUCHUK JOJKEH:
HNmMmeTs npeacrapiieHue: o0 anredpe COOBITUI U oneparusax Hajl COOBITHSIMHU.
3HATH/MIOHUMATh: OCHOBHBIE MaTEMaTUYECKHE TMOHATHS anreOpbl COOBITHUN: MHOXECTBO,
MOJIMHOXECTBO, COOBITHE; BUIBI COOBITUIA; ONEpallui HaJl COOBITUAMH (CyMMa, MPOU3BEICHHUE).
YMeTh: BhIpaxaTh CIOXKHBIC COOBITHS Uepe3 AJIeMEHTapHBIC, IPUMEHATh Ha MPAKTUKE 3HAHHUS 00
orepanusix HaJl COOBITHSMU MPU PEIICHUN 3a/1ay.
Tema 4. Bolunciienue BepoOsITHOCTEIA.

B pesynbrare nsyueHus 1aHHON T€Mbl YUEHUK JOJIKEH:
HNmetnb npeacraBienne: o 6a30BbIX METOJaX BHIYMCIECHUS BEPOSITHOCTEH.
3HaTh/MOHNUMATh: 0a30BbIE METO/IbI BHIYMCIICHUS BEPOSTHOCTEH.
YMmeTh: pUMeHITh GOpMYIIbl HAa IPAKTHKE MPU PEIISHUH 3a]1ay.
Tema S. IIpaBuiia cyMMblI U IPOU3BEICHUS.
Cymma coObiTHil. BeposSTHOCTH CyMMBI HECOBMECTHBIX COOBITHM (Teopema  CIOXKECHUS
BEpOATHOCTEN). BeposTHOCTh CyMMBI COBMECTHBIX COOBITUH.

B pesynbrare nsyueHus 1aHHON T€MbI YUEHUK JOJIKEH:
3HaTh/MOHMMATh: IPaBUJIa CYMMBI U IPOU3BENICHUS BEPOSITHOCTEM.
YMeTh: IPUMEHSTH aHHbIe (OPMYIIbl HA IPAKTHUKE MPU PEIICHUH 3a]1ay.
Tema 6. @opmysia BKJIWOYEHUA W UCKITIOYEHUI.

B pesynbrare usyueHus 1aHHON T€Mbl YUEHUK JOJIKEH:
3naTrs/monuMarThb: ¢Gopmyidy, o0O0O0OIIAIONIYI0 MpaBUJIO CYMMBI, (opMmylly BKJIIOUEHUNH U
HCKJIIOYEHUH.

YMeTh: IPUMEHSTH TaHHYI0 (OPMYITy Ha MPaKTUKE IPU PEIICHUH 3a/1a4.

Tema 7-9. KomOunaropuka. IlepecranoBku. Pazmemennusi. Coueranus.

VYnopsinoueHHbie BbIOOpKH (pa3mernieHus). Pasmemienuss ¢ moBTopeHHsMU. Pa3memienus 06e3
nopropeHuil. llepectanoBku. Pa3smenieHuss ¢ 3aJaHHBIM KOJIMYECTBOM IMOBTOPEHHUM KaxKII0TrO
aneMmenta. Heynopsimouennsie BbiOOpku (coderanus). Coueranusi 6e3 moBTopeHuit. CoueraHus c
noBTopeHusiMU. bunom HeroToHa, BRIYUCIIEHHE OMHOMUATBHBIX KOY()PHUIIMEHTOB.

B pesynbrare uzydyeHus: JaHHOW TEMBI YUEHUK JIOJKEH:

HNmeTthb npeacTaBieHne: 0 KOMOMHATOPHKE, IEPECTAHOBKAX, COYCTAHHUIX U PA3MEIIICHUSX.
3HATH/MOHMMATB: OCHOBHBIE KOMOWHATOpHBIE OOBEKTHI (THUIBI BBIOOPOK); (OPMYINBI M IpaBHiIa
pacuera KOJTU4ecTBa BRIOOPOK (7151 KaXKIO0TO U3 TUIIOB BEIOOPOK); hopmyny 6GuHoma HeroToHa.
YMeTb: ompenensaTh TUN KOMOMHATOPHOTO OOBEKTa (THUIl BBIOOPKH); PACCUHTHIBATH KOJIUYECTBO
BBIOOPOK 3aJJaHHOTO THUIMA B 3a/JIaHHBIX YCIOBUSX; MPUMEHITh 3HAHUS Ha MPAKTUKE MPU PEIICHUU
3azad.



Tema 10. Ilpumenenne popMyJ1 KOMOMHATOPUKH K BHIYHCJICHUIO BEPOATHOCTEIA.

B pesynbrare n3yueHus TaHHON T€MbI YYEHHK JOJIKCH:
HNmery mnpeacraBienne: o0 OCHOBHBIX METOAAX MpPUMEHEHHE (OpMyd KOMOMHATOPUKH K
BBIUHCIICHUIO BEPOSITHOCTEM.
3HaTh/mOHMMAaTh: 6a30BbIe (HOPMYIIBI KOMOMHATOPHUKH.
YMmeTh: NpUMEHATH GOPMYIIbl HA IPAKTHKE MPU PELICHUU 3a]1ay.
Tema 11. YciioBHBbIE BepossiTHOCTH. Popmyiia mosiHoM BepossTHocTH. Teopema baiieca.

B pesynbrare n3yueHus TaHHON T€MBI YYEHHK JOJKCH:
HNmets npeacrasiieHne: 00 yCIOBHON BEPOSITHOCTH, IOJIHON BEPOATHOCTH, BEPOSTHOCTH TUIIOTE3,
Teopeme baiieca.
3narb/monnMarb: Gopmyny baiteca Ay BBIYMCICHUS BEPOATHOCTH THUMOTE3; (HOPMYITY MOTHOM
BEPOSITHOCTH.
YMeTh: BHIYHCIIATH BEPOATHOCTH COOBITUSA 110 opMmysie baiieca u opMysne noaHOM BEpOSTHOCTH.
Tema 12. 'eomeTpuveckasi BepOATHOCTb.

B pesynbrare n3yueHus TaHHOM T€MbI YUEHHK JOJKCEH:
HNMmeTs npeacrasiieHHe: 0 T€OMETPUUECKON BEPOSTHOCTH.
3HATH/IOHUMATB: NTIOHATHE T€OMETPUUECKON BEPOATHOCTH.
YMeTb: NPUMEHSATh TEOMETPUUECKYH0 BEPOSITHOCTD JUIsl PELLICHUS 3aa4.
Tema 13. IloBTOpHBIE HE3aBUCHUMbIE UCTIBITAHUSA ¢ ABYMS ucxogamu. @opmyna bepuyJim.
[Tonsitue cxemsl bepnymnu. @opmyna bepuymiu. HauBeposrHelinee yncio HACTYIUIEHUS] COOBITHS
B cxeMe bepnyiu.

B pesynbrare nsyueHus TaHHON T€MbI YUEHHK JOJIKCH:
HNmerr mnpeacraBjieHHe: O TIOBTOPHBIX HE3aBUCHMBIX MCIBITAHUAX C JBYMs MCXOAAMHY;
ucciuenoBanusax ‘. bepnymm.
3HaTh/MOHMMATB: TOHATHE cXeMbl bepHymnu; ¢opmyny bepHymuin; HauBeposTHeWIIee 4HCIIO0
HACTYIUJICHUS] COOBITHSL.
YMeThb: BBIUHUCIIATH BEPOATHOCTH COOBITUI B cxeme bepHyiu.
Tema 14. Teopembi Jlansiaca u Ilyaccona.

B pe3synbrare n3y4eHus JaHHOM TEMbl YUEHUK JOJIKEH:
HNmerr mnpeacraBjieHHe: O TIOBTOPHBIX HE3aBUCHMBIX MCIBITAHUAX C JBYMs MCXOAAMH;
uccienosanusx Jlamnaca u Ilyaccona.
3HaTB/MOHMMATB: JOKAJIBHYIO IIpelebHyI0 TeopeMy Jlamnaca, nHTerpansHyro Teopemy Jlamaca,
npenenbHyro reopeMy Ilyaccona.
YMeThb: BBIYMCIATH BEPOSTHOCTH cOObITHM mo ¢opmynam Jlamnaca u Ilyaccona B Tex ciydasx,
KOTZIa PACCMATPHUBAIOTCS UCIIBITAHUS, YIOBIETBOPSIOIINE cxeme bepHyim.
Paznen 2. Cayuaiinble BeJJMYMHBI. 9 yacoB
Tema 1. Pacnpenesenue BepoOsiTHOCTEH CJIy4ailHOH BeJIMYUHBI.
Cnyuaiinas BennuuHa. JIMCKpETHBIE, HENPEPBIBHBIE CIy4yailHble BEJIWYMHBL.  UHUCIIOBBIE
XapaKTEPUCTUKU JUCKPETHBIX CIy4yallHBIX BENMUYMH. PacrpeneneHue BEPOATHOCTEH ClydalHON
BEJINYMHBI.

B pesynbrare uzydyeHus: JaHHOW TEMBI YUEHUK JIOJKEH:
HNMeTs npeacrabjieHHe: 0 JUCKPETHBIX CIIyYalHBIX BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.
3HaTh/MOHMMATh: TIOHSATHUE CIIy4allHON BEIWYUHBI; pacHpeliesieHne BEpPOSITHOCTEH CiaydaillHOU
BEJIMYMHBL:  paBHOMEpHOE,  OMHOMHHAJIbHOE,  T'HIIEPIEOMETPUYECKOe,  I'€OMETPHUYECKOE,
pacnpenenenue Ilyaccona.
YMerb: 1aBaTh XapaKTEPUCTHUKY CIIy4YalHBIM BEJIMYHHAM.
IIpumeHsTh: 11 peleHus NPAaKTUIECKUX 3a1a4.
Tema 2. MaTremaTu4eckoe OkMJAaHue CJIyYaAHHON BeJTNYNHBI.
Uucnoast XapaKTepUCTHUKA TUCKPETHOU CIIy4alHOM BEJIUYMHBL: MATEMATUYECKOE OKUIaHUE.

B pesynbrare n3yueHus TaHHOM T€MbI YYEHHK JOJKCH:
HNMeTs npeacrasjieHHe: 0 MATEMATUYECKOM OKUJAHUU JUCKPETHOM CIIy4alHOW BEJIMYMHBI.



3HaTH/MOHMMATH: CBONCTBA MAaTEMAaTUYECKOTO OKUJAHUA, POPMYIY 7Sl BBIYUCICHUSI.
YMeTh: BEIUUCIATH BEIMYMHY MAaTEMATHYECKOTO OKHUIAHUS TUCKPETHOM CITy4YallHOW BEJTUYUHBI.
IIpuMeHATH: 1T pelICHUS NPAKTUYECKUX 3aa4.
Tema 2. PaccemBanue 3HaueHuil. /lucmepcusi M craHmaaprHoe (cpeaHee KBaJApaTH4ecKoe)
OTKJIOHEHHE.
UucnoBble XapaKTEpPUCTHKM JUCKPETHOM CIy4alHOW BEJMYMHBL JWCIEPCHS W CTAHAAPTHOE
(cpennee KBaApaTUUYECKOE) OTKIOHEHHE.

B pesynbrare n3yueHus TaHHOW T€MbI YYEHHK JOJIKCH:
HNMers mnpexncrabiieHHe: O JHUCIEPCHM W CPEAHEM KBaJIpPaTUUYECKOM OTKIOHEHUHM JIHCKPETHOMN
CIIy4ailHON BEJIMYMHBI.
3HaTh/MOHMMATB: CBOMCTBAa aucHepcud, (OpMybl ISl BBIUMCICHHUS AUCIEPCUU U CPEIHEro
KBaJPaTUYECKOTO OTKJIIOHEHHS.
YMerb: BBIUUCIATH BEIMYHUHY AMCHEPCUM M CPEAHETO KBAJAPATUYECKOIO OTKIOHEHUS AUCKPETHOMN
CIIy4ailHON BEJIMYMHBI.
IIpuMeHATH: 1)1 pelIeHUs NPAKTUYECKUAX 3a]1a4.
Tema 3. Pemnenue 3agaqy EI'D no maremaruke.
Pemenue 3anau Buaa B10 (Teopust BeposiTHOCTEN 1 KOMOMHATOPUKA).

B pesynbrare nsyueHus JTaHHON T€MbI YUEHHK JOJKEH:
HNMeTh npeacTaB/ieHHe: O TEMAaTUKE BEPOATHOCTHBIX M KOMOWHATOPHBIX 3ajad, BxoAsamux B EI'D
10 MaTEeMaTHKE.
3HATH/MIOHUMATh: OCHOBHBIC METOJIBI M AJITOPUTMBI PEIICHHS BEPOSITHOCTHBIX U KOMOWHATOPHBIX
3azad.
YMeTh: peliath BEpOSATHOCTHBIE U KOMOMHATOPHBIE 3aAa4u, Bxosimue B EI'D mo maremartuke.
IlpumeHsiTh: 1715 pelIeHUsl IPAKTUYECKUX 3a]1a4.

Y4eOHO-TeMaTHUYECKHUI UIaH

Ne HauMeHnoBaHue pa3iesioB U TeM Beer | Jlek | IIpakrt Hara
n/n 0 ousl | HMKa | miaH | pakr
yaco
B
1 CoObITHSI M UX BEPOSITHOCTH 22 8,5 13,5
1 | Teopus BeposiTHOCTEH KaK HaykKa. 1
[lepBoHayaIbHBIE TOHATHS TEOPUU
BEPOSITHOCTEN.
Krnaccuyeckoe onpenenenne BeposITHOCTH.
Anrebpa co6biTuii. OCHOBHBIE TTOHSITHSL. 1
Anrebpa cobbiTuii. OCHOBHBIE TTOHSITHSL.
BrrunciieHue BEpOSITHOCTEN.
[TpaBuia cymMMBbl U TPOU3BEICHUS.
dopMyIia BKIIOUEHUN U UCKIIFOUEHUH. 0,5 0,5
Komb6unaropuka. [lepecranoBku. 1
Pasmenienusi. Coueranus.
9 | KomOunaropuka. [lepectanoBKH. 1
Pasmemienusi. Coueranusi.
10 | Pa3memienus ¢ moBTOpEHUsIMU U 6€3 1
noBTopeHuil. [lepecraHoBKYM 1 coueTaHus
0e3 MOBTOPEHUH.
11 | [lepecTaHOBKHM U COUETAHUS C 1
TTOBTOPEHUSIMU.
12 | Ilpumenenue Gpopmya KOMOMHATOPUKHU K 1
BBIYHCIICHUIO BEPOSITHOCTEM.
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13 | [Ipumenenue Gpopmyn KOMOMHATOPUKHU K 1
BBIYHCIICHUIO BEPOSITHOCTEM.

14 | YcnoBHble BeposiTHOCTU. DopMyia MOITHOU 1
BepositHOCTH. Teopema baiteca.

15 | YcnoBHble BeposiTHOCTH. DopMyIia MOITHON 1
BepositHOCTH. Teopema baiteca.

16 | I'eomeTpuueckas BEpOSTHOCTb. 1

17 | 'eomerpuyeckasi BEpOSITHOCTb. 1

18 | IloBTOpHBIC HE3aBUCUMBIE UCTIBITAHUS C 1
nByms ucxonamu. @opmyna bepHymim.

19 | IloBTOpHBIC HE3aBUCUMBIC UCTIBITAHUS C 1
nByms ucxogamu. @opmyna bepHymin.

20 | Teopewmsl Jlantaca u Ilyaccona. 1

21 | Teopewmsl Jlarnaca u Ilyaccona. 1

22 Koutpoashas padora Ne 1 1

2 | CayyaiiHble BeJHYHHBI 9 2 7

23 | Pacnpenenenue BepoITHOCTEN CilydyailHOU 0,5 0,5
BCJTUYHHBI.

24 | Pacnipenenenue BepOSITHOCTEN CiydyaiiHOM 1
BCJIUYHHBI.

25 | Maremaruueckoe OKUJaHuEe CITydYaiiHOU 0,5 0,5
BCJIUYHHBI.

26 | MareMaruyeckoe OKHJaHUEe CITydYaiHOU 1
BEJIMYHHBI.

27 | PacceuBanue 3naueHmii. Jucnepcus u 1
CTaHAapTHOE (CpeliHee KBaIpaTUYECKOe)
OTKJIOHEHHE.

28 | PacceuBanue 3nauenwmii. Jucnepcus u 1
CTaHAapTHOE (CpellHee KBaIpaTUYECKOE)
OTKJIOHEHHE.

29 | Pemenue 3anay. 1

30 | Pemenue 3amau. 1

31 | KonrpoabHasi padora Ne 2 1

3 | Pemenne 3apau EI'J 4 4
10 MaTeMaTHKe.

32 | Pemenne 3amau Buma Ne4 (Teopus 1
BEPOSTHOCTEH M KOMOWHATOPHKA).

33 | Pemenne 3amau Buna Ne4 (Teopus 1
BEPOSTHOCTEH M KOMOWHATOPHKA).

34 | Pemenue 3anad Buna Ned (teopust 1
BEPOSATHOCTEN M KOMOWHATOPUKA).

35 | Pemenue 3anau Buna Ned (teopust 1
BEPOSATHOCTEN M KOMOWHATOPHUKA).
Bcero: 35 10,5 24,5




Ilepedyenb y4eOHO-MeTOAMYECKOr0 H IPOrPAMMHOI0 00ecIeYeHHs
00pa30BaTeJIbHOIO NpoLecca
Jluteparypa u cpeacrsa o0y4eHus
1. Bunenkun H.S., [loranos B.I'. 3agauHuk-npakTUKyM [0 TEOPUH BEPOSTHOCTEN C
3JIEMEHTaMHU KOMOMHATOPUKU U MaTeMAaTUYECKOW CTaTUCTUKU. YueOHOe mocodue Ui CTyJIeHTOB
(u3HKO-MaTeMaTHYECKUX (PaKyIbTETOB NEIarornueckux HHCTUTYTOB. - M.: IIpocBemenue, 1979.

2. Kanununa B.H., [Tankun B.®. MaremaTtudeckas ctatucTuka. - M.: Beicimas mkona, 2001.

3. Crynenenkas B.H. m nap. Maremaruka 10-11 kmaccel: OnekruBHbId Kypc «B mupe
CIy4yalHBIX 3akoHOMepHocTei». — Bomrorpag: VYwuurtens, 2007. (Cepus «lIpoduibHoe
o0OpazoBaHUe»).

4. KoMIutekT MynpTUMEANITHBIX TPE3EHTALUN.

5. http://www.ziimag.narod.ru/ - «IIpaktuka pasBuBaroiiero oOyudeHus» (calT MopakoBuya
AT).

6. Jemo-Bepcun EI'D o maremaruke 3a nocieanue S JieT.

MarepuabHO-TeXHHYECKOe o0ecneuyeHue AMCUMIINHbI:
1. MynpTUMeIUNHHBIN TPOEKTOP.

2. NHTepakTuBHas TOCKA.

3. TIK.

Cnucok ucnoJib3yeMoii JJuTeparypbl:

1. TocynmapcrBennas nporpamma XMAO-IOrpsr "Pazsutue oOpazoBanus B XMAO-FOrpe
Ha 2018 — 2025 roasl u Ha niepuoa a0 2030 roxa" B pen. nocrtanosneHus [IpasurenscrBa XMAO-
FOrps1 ot 16.03.2018 Ne 67-n1 — Peskum moctyna: http://doinhmao.ru/

2. denepanbHbIil 00pa3oBaTeabHBIN cTaHmapt. — PexkuMm gocrtyma: http://standart.tdu.ru/

Ipencrasiss arTecTalnoHHOE 3ananue, s, Tapanenko I'anmuna PoGeproBHa, rapaHTHPYIO, YTO
MCIIOJB30BaHHAs B 3aJaHUM WH(OPMAIMs HE HApyIIAeT IpaB MHTEIUIEKTYAIbHOM COOCTBEHHOCTH
TPETHUX JIMII.

| T. P. TapaHneHKo
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MPOTPAMMA «AKTUBHBIN YUYUTEb»

XaHTbi-MaHcuickmnia AO — [Orpa
MEQY "CypryTcKan TeXHONOrMYECKas WKona"

 CEPTUPUKAT

NOATEEPKAAET, YTO

TapaHeHKo MaauHa PobepToBHa

saHan(a)

1-E MECTO B LLUKOJIE

cpenu negarorod 5-11 knaccoe
no wroram 2023-2024 yyebHoro roga

ObpazopaTensHas
oHNalH-nnaTpopma Yuu.py




AupekTopy WKONk
MEOY "CypryTokas TEXHonorMyeckan weona”

06 ycnexax Bawero yyeBHoro 3aseaenns B nporpaMme «AKTHBHLIH
YUHTENbH W HOBLIX MERONPHATHAX Ha nnartdgopue Yuu.py

Mo wToram nporpaMmsl «AKTUBHEIK YYHTENEY 33 2023-2024 yuebHei rog MBEOY
"CypryToKas TEXHONOIMYECKAA LWKona" saHumaer 1-2 MECTO B perioHe [XanT-
MaHcuickii AD — Hrpa) B peiTuHre 1-4 Knaccos. 563875— cronkko Gannom
cOBMECTHEIMA yeunuami aBpany neaarord MnagwenR wronkl. E peituHre 5-11
naccon Bawe y4ebuoe sasegerus saHumasT B5-e MECTO B PETHOHA. 97288 —
eTonsKo Bannos Habpani Neaarcry OCHOBHLEX M CTAPLLMX KNACCOB.

Hanpasnsem Bam cepTudumaTe AnA yuuTened (B NpUNoWEHUM). MNoskanyhcTa,
nepenaiiTe WX NaypeaTam W N030passTe ¢ yonexom!

B mHosom y4sBHOM rogy NPencpasatenil Takwe CcMoryT sapabaTeieats 6anns B
nporpaMme tAKTHBHBIA YHMTENbR, NCNCMEIYH cepsickl Yuu.py B paGoTe co CBOMMA
knaccamy. Banfbl HAYMCNANTCA KEMOOMY Neparory 3a XapToHqkd, BHINOMHERH bIE
yUSHIKAMI MO 870 NpeOMeTY.

KnaccHele PYKOBOAWTENW (3OMMHWCTPATOPE KNACCOB HA nnatdropme) Takme
nony-ainT Gannel 3@ yonexu LWKONkHWKOE B oHMARH-ONUMIMaNax  Y4u.py.
PacnrcaHne COpesHOoBAHKWA Ha NepBoe NONyroAus 2024—-2025 yyebroro roga eo
HaleTe B NRWKNOHEHAK 7.

CBpallasm Balle BHAMAHUE Ha COUMANLHO-3HaYKMYIo BCEPOCCHACKYH ONUMNKany
«Geaonacduie goporu» ans 1-8 xnaccoB, KOTORAA NPoSLAWTSA 24 cenTabpA — 27
oxtABpA  NpM  nopmepikke  HALMOHANLHOTO  MpOAKTa w«BezonacHele
KaueCTBeHHLIE AOPOMMT W NOIBOMAST LUKOMLHUMIEM NyHILE 3ANOMHATE npasuna
noeefeqHua Ha youuax v B cBwecTEeHHoM  Tpadonopre.  Mpockm  Bac
NpoMHEOPMUEOBATE © ABHHOM COPEEHOBAHMA yauTenei Bawed wronk, 4Tobk! OHK
MOINW NPUITACHTE YYEHNKOR MAKW WCNONb3OBATL WHTEPaAKTUBHEIE 3a0aHWA ANA
npoBederUR KNaccHeIX Yactos no AaHHOW TEME.
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MpUNoOHEHWRA

1. PeiiTdr obpasoBaTenbHbM yHDEKAEHWA perronHa (XauTe-MaHcHAcki AD —
KOrpa) B nporpamme «AKTUBHLIA yHUTSNLY No 1—4 knaccam.

2. PeiiTiHr obpasoBaTenkHbIX YHPEaEHUA perioHa (XaHTe-Marcwickwi AD —
lOrpa) B nporpamme <AKTHBEHBIA yuuTens: No 5—11 Knaccam.

1 PefTWHr neparoros 1—4 knaccos perkona (XanTe-Mancu ackui AQ — Krpa) &
nporpamme cAKTHBHLIN yHWTENBS.

4. PeiTuHr negaroros 5-11 knaccos peruowHa (Xa HTbi-Mascuilcxain AQ — Horpa)
B MpOrpamMmMe ¢AKTUBHBIA yHMTENb:.

5. PeituHr nenaroros 1—4 knaccos obpasopaTensHOmD yHpesnaHun (MBOY
"CyPryTekas TEXHONOrNHEeoKan wrona") B Nporpamme CAKTURHEIA YYUTENRD.

&, Pefitudr neparoros 5-11 wnaccos obBpasoBaTENEHOND YHREAASHHA (MBOY
"CypryTCKaA TEXHONOIMHECKas Likona") B NpOrpaMmMe #AKTUBHBIA YYHTENES

7. Kanewpaps scepoccuiickux oBpasoBaTentHsix onuMnuag ans 1-11 knaceos
Ha nnatopMme Yuu.py B NEPEOM NOMYTodMK 2024-2025 y4ebHoro rogaa.

B, Kanesgaps NpOBELGHWA CPe3I0B IHAHWA NO PYCCKOMY RIBIKY W MaTemaTHke no
OCHOEHBIM TEMaM nporpaMisl (SFOC) gnsa 2-8 knaccos & 2024-2023
yuebHoM rogy.

9. CeprudukaTsl NKASLOE NpoOrpaMmel «AKTHEHEIA yuuTenky B Baluel umone 3a
2023—2024 yaebrei rog.

C yeameHWaM,

Mapwa Obpasyoea

PYKOBOBWTENE yrpasneHua no paboTe
C YHHTERAMK Y. py

kro@uchi.ru
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Npunomerne 1. PedTnir cbpaseBarenbHbx yupesaeHuil peruousa (XaHTkl-
MaHcuickWin AD — HOrpa) B nporpamue sAKTHERBIR YYRTENLD N0 1-4 KNaccam.

[Lsing KanadacToe Sanfi
MBOY "CyDryTCHAR TEXHONONWHECKAR Weona” BL3ETS
MEQY nHuef . reHcpan-anopa ¥uomanynuna B, 4722
MEOY runugies *MNaboparopsd Cansxcea” 234024
MEDY «Cpagras OLL Ma Be 478507
M B aseTHEA oflsolpasoaarensHan opraHnaauwe cLiesTp obpaaosadua H27 v Dynura-Topeanisus 4TI0E2
Anarcadapd Angacadapaandas

FSOY HavamamHan wkena afpordesziuns 444402
MEOY L Me 3 430792
MECY weans Tieponekmiea” 436319
MEOY CLL he 12 421548
MBOY aTanwrckan SO 305654

Nprnomasie 2. PeATUHr 06pas0BaTaNkHBIX YHPEHNEH Wit pervona (XanTui-Mancuicrmi

AD — KOrpa) & nporpamMme «AKTHBHLIA yUHTENL: NO 511 knaccam.

Wkena KonwyecTaa Bannos
MedY COLLI Ne2s ga0047
MEBCrY COLL Ne32 443373
BLAOY *Cpagean OLL Mol 4416685
MBOY wiona "Mepenagmeea” 400311
MEDY SO NeET 403242
MEDY COW Nz B 30E382
MEDY wliusi Nel wa. Anescanaps Cepreetra [TyLdidnas Z43556
MEOY aCpepHan wkena ke s 301218
AT ahanprpokas SO Mets J0noes
MEDY GO Ne 15 286481
3 10033




Npunoxexne 5. PedATuHr negarcroe 1—4 wnaccor oBpaI0oBaATENLHOND YUpeaaHHA
(MBOY "CypryTckan TEXHONOrWYECKas Wwrona”) B nporpamme aAKTHEHLIR YYHTENLY.

GUC yunTans KonmmuecTes Bannos
Axmegosa Onera BnagummpeeHa 83300
Ceabix MioBoas MeHHARKEaHA 45740
KycTap-vkona Onbra ARaToNLEBHA 44955
TyxTyGasea SNs3a ARHYNNORHE 35485
LLegus-ra EngHa Banephesta 33674
AranwamsH AnuHa CepresaHa 23929
Fpwropsesa Mapraputa KpeeeHa 2 23214
Crpoxatosa Onera boprcosHa 23153
BapaSowwha CeetnaHa AneKcaHApoBHE 21893
KeenagadTosa Onsra Mucaanoa-a 21386

NpunekeHne 6. PelTvHr Naparoros 5-11 knaccos oBpaRIOBATENLHOMD YYPERASHHA
(MBOY "CypryTckan TeXHONOTHYECHAN wkona”) B nporpamme «AKTHBHBIR ¥ YHTENLY.

HAD yduTans Konw-ectao Gannos
rafnpaxmeHopa Bepspa PaywaHoBHS 13835
Aawacea AnpOuHa INEMyGMHoEHE 6954
Mepacivcea Afckiny Pudgosra 5980
Mawackok EneHa Bukropoada EV7E
YaprawweHke Enena BaneHTMHOBHE 45929
DOyBunsra Tateana Bukroposna 4470
LlegysHyo Enaxra Banepueera 3582
Koanosa WpwHa MaHagLepHs 2511
Sonosa HatanosA Bopuoobra 3440

10033



-
Выделение


Mpwuroskanne 3. PEATHHI Negaroros 1-4 knaccos perkmoHa (XanTol-MaHcuiekun AD

— HOrpa) B nporpamme gAKTHBHBIA YUWTENLY.

Kanwqecteo Bannoa

DA yuTEnA
Kpasuerxo Okcana MuxaanosHa 236873
Kawnoea Hatanss GenopoBHa 212139
138423 138423
LWynuckas Enexa BnagamipasHa 136084
Knouxosa Oxcada ANSKCAHQPOBRS 117758
DadbHena uguAa Kpkeaya 86933
TypGaxceanaing huxa AnoaHaTraYeHRo MpwHacapressHa 22704
Mopoacea Onera Cepressda 80973
EoraTeipesa NinwA BacknsesHa 82380
B2140

Teauesko HKnwa HukonasaHa

Mpunoxedue 4, PERTHHE Negaroros £-11 xnaccoB paruoHa

— [Orpa) B nporpaMmMe wAKTHBHEIR yYUTaNbH.

(KanThi-Mancuickni AD

Konw4ecTeo Sannoe

WO yuuTENR

KoueTkoea Hatanes BukTopogHa 175877
Casxoea WMpuHa Unorm3cexa 144848
Hauna Enexa CepreeaHa 125546
OupeHkosa HpuHa BuTansesna 125401
FOpmHa Miogmuna HurkonassHa 105118
MEQY COL Ne & 8807T8B
Casanbega TateaHa CepreeBHa 05610

Caneidesa KpueruHa QnarceHa 24701

Madosa TateaHa BangpoeeHa S4074
Asnoxosa TateAHa IMUTPREBHR 892809
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Bcepoccuiickaa onnanH-onuMnunaga Yuun.py

no $pUHaHCOBOW FMPaMOTHOCTU M NpeanpuHNMaTenbcTBy ans 1-9 knaccos
MapT 2024

BJIATOOAPCTBEHHOE
MMCbMO

MyHuuunanbHoe 6logkeTHOe 0bLeobpasoBaTenbHoe
yupexpaeHue "CypryTrckasa TexHonormyeckas wkona"

[Mnatdopma Yun.py Gnarogaput Bac 3a ycrnewHoe BbICTyneHne
BaLUMX YYEHUKOB Ha BCEPOCCUNCKOWN OHMaNH-ONMMnmage
no ¢MHaHCOBOW rPaMOTHOCTU 1 NpeanpuHUMaTenscTBy ansa 1-9 knaccos.

Kenaem panbHenwmnx ycnexos B obyveHum!

Muecbmo N¢ 2403-3-470481

UCHIi.RU

IMuueHsus Ha ocyLlecTBneHne obpasoBaTenbHOM
pesatenbHocT N°038749 ot «20» ceHTabps 2017 .

Pykosogutens HanpasneHua «Onumnunagbi»
nnatpopMbl «Yyn.py»

[. B. OctpoBckas



BRICSEMATH.COM

III mexayHapoAHasa OHNaH-0IMMMAaAa NO MaTeMaTrike
Ansa ydyeHukoB 1-11 knaccos

BJIATOAAPCTBEHHOE
MACbMO

S
_— -

MyHuuMnanbHoe 6toa)KeTHoe o6l eobpa3oBaTenbHOe yupeXxxaeHme cpeHas
obuieo6pasoBaTenbHas wkosa Ne 13

KomaHzaa BRICSMATH 6narogapwut Bac 3a ycneliHoe
BbICTYMN/1eHMe Balwmx y4eHKOB Ha onvmnuage
no MatemaTuke.

Xenaem fanbHeNLWMX ycnexoB B 06yyeHnn!

bnarogapctBeHHOe nncbMo Ne 574460

OnumMnuraga npoBoanTcA Ha nnatdopme

JlnueHsna Ha ocyLlecTeieHVe o6pasoBaTean0|7|

'.':'. ORIy ' o
neatenbHocTy Ne038749 oT "20" ceHTa6ps 2017 1 / \ UC H i R U
7 o
.' N S’l"' p‘ n

E. A. 30TOBa

Hosbpb-aexkabpb 2019



UCHi.RU Bl dKnacc

BJIATOAAPCTBEHHOE
MACbMO

ObpasoBaTtenbHas nnatpopma Yuun.py

6narogaput

TapaHeHKo NannHy Po6epToBHY

N?/‘-II/ITeJ'Iﬂ
BOY CypryTckasa TexHonorrnyeckas LKosa

3a aKTMBHOE yyacTue B npoekTe «IT nura» v BHeapeHue
LiMppoBbIX pecypcoB B 06pa3oBaTesibHbIN MpoLecc

OunpekTop genaptamMeHTa
pervoHanbHOro pasBuUTUA
obpasoBaTtenbHoOM nNiatdopmMbl Yuun.py

C. A. BepemeHko




BRICCEMATH.COM+

OHnanH-onMMnuraga no MatemMaTuke
Anga ydyeHnkoB 1-11 knaccos

BJIATOAAPCTBEHHOE
MACbMO

YBa)kaemblii (-af)
TapaHeHKo NanvHa Po6epToBHA!

KomaHaa BRICSMATH 6narogapwut Bac 3a ycnewHoe
BbICTyN1eHne Balinx y4eHMKOB Ha onimMnmage
no Matematuke.

Xenaem ganbHenNLWMX ycrnexos B 0byyeHnn!

NnueHsns Ha ocyllecTBNeHVe 0bpa3oBaTe/ibHOM BbnarogapcreeHHoe nncsmo Ne 574460
pestenbHocTy Ne038749 oT “20" ceHTA6ps 2017 1.

[} [
{71

Onunmnuaga npoBoANTCA Ha nnan])opme M. A MapwnH ‘.f’ ( , {

UCHi.RU Mpepcepatens oerOMM?eTa BRICSMATH

Aekabpb 2020
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Bcepoccuiickas onnanH-onuMnunaga Yuun.py

no MaTeMaTtuke gns ydeHukos 1-9 knaccos. [epBobint Typ
Pespanb 2024

BJIATOOAPCTBEHHOE
MMCbMO

YBaxaembin (-as)
TapaHeHko NanuHa PobepToBHal!

lNnatdopma Yun.py bnarogapuT Bac 3a noMolLb
B NPOBEAEHMN BCEPOCCUNCKON OHNaNH-ONMMnmaabl
no MaTeMaTuke gns ydeHukos 1-9 knaccos.

Kenaem ganbHenwmnx ycnexos B 06yveHum!

Mucbmo N® 2401-1-470481

IMuueHsns Ha ocyLlecTBneHne obpasoBaTenbHOM

pesatenbHocTn N°038749 ot «20» ceHTabps 2017 .
PykoBogunTenb Hanpaenerus «Onumnuagbl» [. B. Octposckas
nnaTdopmbl «Yun.py»
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Bcepoccuiickas oHnanH-onmMnuaga Yum.py
no matematumke ansa 1-9 knaccos
Hosbpb 2022

BJIATOAAPCTBEHHOE
MACbMO

MyHuumnanbHoe 6104>keTHOE obLieob6pa3oBaTesibHOe
yupexxgeHue "Cypryrtckaa TexHosornyeckasa ikona"

Mnatdopma Yun.py 6narogaput Bac 3a noMoLLb B OpraHusaumm
onMnuabl No MatemaTuke ansa 1-9 knaccos.
Mbl pagbl y4acTuio Balimx yueHMKOB B Hallem meponpuaTtum!

Xenaem fanbHeNLWMX ycnexoB B 06yyeHnn!

P

BnarogapcrBeHHOe NMMcbMo Ne 2210-6-470481

UCHIi.RU

JnueH3us Ha ocyLecTBieHVe obpasoBaTe/lbHO
aestenbHocTy Ne038749 oT «20» ceHTabps 2017 T.

PykoBoaunTenb HanpasneHus «Onmnnagbi»

.. CnMoHAH
nnaTtPopmbl «Yuum.py»




ONNMNMMINNAAA YUWN.PY
M MO MATEMATWKE
A4 5-11 KNACCOB
Bcepoccuinckasn oHnanH-onMMnmaga Yun.py no matematuke ans 5-11 knaccos
AHBapb-deBpanb 2020

BJIATOAAPCTBEHHOE
MACbMO

YBa)kaembiia (-as)

TapaHeHko N anvHa Po6epTtoBHa!

Mnatopma Yun.py 6narogaput Bac 3a nomolLLb B opraHm3aymm
onMnuaabl No matemMmaTumke gna4a 5-11 knaccos.
Mbl paabl ydacTuio Ballmx y4eHVKOB B HalleM MmeponpuaTtin!

XXenaem ganbHeunLWMX ycrexos B 0byyeHNM!

i il g
Mucsmo Ne 60-37004 : /,«‘—hr’?“x U C' | i R U
3 °

JNInueHsns Ha ocylecTBneHe obpasoBaTeNbHOM k- ll'r ”F“”'”'I-"“ Yal
festensHocTM Ne038749 oT «20» ceHTA6ps 2017 T. .i::| _—{ e |

Wz Yehing el
PykoBoauTens obpasoBaTesibHOM “{K-EJ )
NAaTGopMbl «YUn.py» q_f; P e I. . CUMOHsIH



M LeHIHA HA DCYWSCTRASHAR DO Pae0ATE RMaR GEsTeAnHocrd M2 5201 asunaka 02 anpean 2018 T
[Lenaprasestos Crosascued chnacte ne olipasosass W sayee

MNpoexta «MHdoypoKs
Monyuyaet
TapaHeHKo NanuHa PobepToBHa

YUMTENE MATEMATHHHN
MBOY COLL Ne 13

33 cyllecTaeHHb BHNaj B MeToAuYeckoe obecnededue yuebHoro npolecca
no NPENoAaBaemMoi QMCUMNAMHE B DAMKax KpYNHeRWweld arnain-GruinmoTern
METOAMYECKMK Pa3paloTor ANA yunTENeH

CHRRTEIEn tBd O FRIHCTRaLME
B HELROHAALHO LEHT R |55
{rpmcnom Moegysapoarsi

CTRHABATHRIA HoME
TACC Bt -

=] AL s 0 L
AT TR s e

JUVLETHT WA W OO TETIAH
SRR BDTTON O HASEITOE & b DOAFO TS
IRFOHARO KB A ROAET

29.10.2024
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UCHIi.RU

NMPOrPAMMA «AKTUBHbIV YYUTESb»

XaHTblI-MaHc1ncknin ABTOHOMHbI OKPYT - KOrpa aBTOHOMHBI OKpYT

MyHuumMnanbHoe 6rokeTHOe 0bLeobpa3oBaTesibHOe yupexjeHue
cpepHsAs obuieobpasoBaTtenbHas wkona Ne 13

MOYHETHAA TFPAMOTA

«AKTUBHbIA YYUTENb PETUIOHA»

Harpa)xaaeTcs

TapaHeHKko NannHa PobepToBHa

no ntoram ceHTsab6psa 2019 yyebHoro roga

PykoBoguTenb
obpasoBaTenbHOM _— j
nnatdopmbl Yun.py e e BB

M. B. Konomoel, x
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. “ H mny pn K NHussHIHn Ha SopuscToncHqe chpasoaoTeneiod germemsccTe MES201 snaana 02 anpzan 20180+
ll fienaprameHTom CroAeHCkoH CAAICTA NO OECEINESHMID M HIWE ERLCIINHD

CBVWAOETENDBbCTBO

0 pa3MelLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLWM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha cate infourok.ru MeToanyeckyo paspaboTky,
KOTOPAaA yCNelwHo Npowna NpoBepKy M nony4una BelCOKYH
DLEHKY OT NpoekTa «HpDYpOK»;

MpesenTauwms, 2 ypok "Mepeoobpa3nan. Mnowaab
KpMBOAMHENHON Tpaneunmn”

Web-appec nySnukaumm:

https://infourok.ru/prezentaciyva-2-urok-pervoobraznaya-ploshad
-krivolinejnoj-trapecii-7364629.html

CEAZTONaC I O Dol HC DO

& HousneTne o o TSN

g el i [ b R
CTOHIETi b Db D0 a0 R a3 )

K. B. XKabopoBckuin
Rt =T fa B

YUBEHOME UOHTRE KMhboypoks Siriwrem W TSET- GO g TIOG.I0TF
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. “ H mny pn K NHussHIHn Ha SopuscToncHqe chpasoaoTeneiod germemsccTe MES201 snaana 02 anpzan 20180+
ll fienaprameHTom CroAeHCkoH CAAICTA NO OECEINESHMID M HIWE ERLCIINHD

CBVWAOETENDBbCTBO

0 pa3MelLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLWM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha cate infourok.ru MeToanyeckyo paspaboTky,
KOTOPAaA yCNelwHo Npowna NpoBepKy M nony4una BelCOKYH
DLEHKY OT NpoekTa «HpDYpOK»;

MpeseHTauma aucTaHunmoHHoro ypok Ne2 "KeagpatHele
ypasHeHus. OCHOBHbIE NOHATHA"

Web-appec nySnukaumm:

https://infourok.ru/prezentaciva-distancionnogo-urok-2-kvadratnye
-uravneniya-osnovnye-ponyatiyva-7364612.html|
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. “ H mny pn K NHusHHn Ha SopuscTonchqe chpasoaoTenpiod germemsccte MES201 snaana 02 anpzan 2018+
ll fienapramesHTom CroAeHCkoH CAAICTA NO OEREINESHMID M HIWE ERCIINHD

CBVWAOETENDBbCTBO

0 pa3MeLLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLUM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha cate infourok.ru MeToanyYeCcKkyD pa3paboTky,
KOTOPAaA yCNewHo Npowna NpoBepKy M nony4una BelCOKYH
OLUEHKY OT NpoekTa «HpDYpOK»;

MpeseHTauma auctaHunoHHoro ypok Nel "Moctpoenue
rpadmrKa KBagpaTHYHON GYHKLKK"

Web-appec nySnukaumm:

https://infourok.ru/prezentaciva-distancionnogo-urok-1-postroenie-grafika
-kvadratichnoj-funkcii-7364604. htm|

CRAZATONGEETI O Cor R B
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= TALLD YL ) D 4 D0 S
SRR O TE AmImesin
....... i - & =it
i I N R e el dsennieien e W P - W IR ET- 8RR ot TTO R 0T

30.10.2024




. “ H mny pn K NHussHn Ha SopuscTonchqe chpasoaoTenpiod germemsccTe MES201 snaana 02 anpzan 2018+
ll fienaprameHTom CroAeHCkoH CAAICTA NO OEREINESHMID W HIWE EBLCIIMHD

CBVWAOETENDBbCTBO

0 pa3MelLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLUM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha caidte infourok.ru MeToanYECKYD pa3paboTky,
KOTOPAaA yCNewHo Npowna NpoBepKy M nony4una BelCOKYH
OLEHKY OT NpoekTa «HpDYpOK»:;

Mpesentauma "MepsoobpaszHan Ha EMN3. "

Web-appec nySnukaumm:
https://infourok.ru/prezentaciva-pervoobraznaya-na-ege-7364633.html

CEAZTONaC I O Dol HC DO

& HousneTne o o TSN
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. “ H mny pn K NHussHn Ha SopuscTonchqe chpasoaoTenpiod germemsccTe MES201 snaana 02 anpzan 2018+
ll fienaprameHTom CroAeHCkoH CAAICTA NO OEREINESHMID W HIWE EBLCIIMHD

CBVWAOETENDBbCTBO

0 pa3MelLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLUM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha caidte infourok.ru MeToanYECKYD pa3paboTky,
KOTOPAaA yCNewHo Npowna NpoBepKy M nony4una BelCOKYH
OLEHKY OT NpoekTa «HpDYpOK»:;

MpesenTaums, 1 ypok "Mepeoobpa3nar”

Web-appec nySnukaumm:
https://infourok.ru/prezentaciva-1-urok-pervoobraznaya-7364625.html
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. “ H mny pn K NHussHn Ha SopuscTonchqe chpasoaoTenpiod germemsccTe MES201 snaana 02 anpzan 2018+
ll fienaprameHTom CroAeHCkoH CAAICTA NO OEREINESHMID W HIWE EBLCIIMHD

CBVWAOETENDBbCTBO

0 pa3MelLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLUM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha cate infourok.ru MeToanyueckyo paspaboTky,
KOTOPAaA yCNewHo Npowna NpoBepKy M nony4una BelCOKYH
OLEHKY OT NpoekTa «HpDYpOK»:;

MpeseHTauma gucTaHunoHHoro ypok Ne2 "MoctpoeHue
rpadmrKa KBagpaTHYHON GYHKLUKK"

Web-appec nySnukaumm:

https://infourok.ru/prezentaciva-distancionnogo-urok-2-postroenie-grafika
-kvadratichnoj-funkcii-7364607.htm|

CRAZATONGEETI O Cor R B
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. “ H mny pn K NHusHHn Ha SopuscTonchqe chpasoaoTenpiod germemsccte MES201 snaana 02 anpzan 2018+
ll fienapramesHTom CroAeHCkoH CAAICTA NO OEREINESHMID M HIWE ERCIINHD

CBVWAOETENDBbCTBO

0 pa3MeLLeHny aBTOpCKOro MaTepuana Ha caite infourok.ru

HACTOALLUM NOOTBEPXOAETCH, 4TO
TapaHeHKo [anuHa PobepToBHa

YYHTEND MATEMATMKHK

MEBOY COLL Ne 13

onybnukoean(a) Ha caite infourok.ru MeToAnYECKYD pa3paboTky,
KOTOPAaA yCNewHo Npowna NpoBepKy M nony4una BelCOKYH
OLUEHKY OT NpoekTa «HpDYpOK»;

MpakTu4eckan pabota no reometpum "Moowaap”

Web-appec nySnukaumm:
https://infourok.ru/prakticheskaya-rabota-po-geometrii-ploshad-7364618.html
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# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtudpukar Ne 145432

CepTudomkat noaTBEPXOAET, YTO
yYnTENb MaTeMaTNKu
MBQOY "Cyprytckas TexHonornyeckas wkona"

XaHTbl- MaHcuninckoro aBTOHOMHoro okpyra Horpebl
ropona CypryTta
TroMeHcKolr obnacTtu

TAPAHEHKO
FanuHa PobepToBHa

B TeyeHune 2022-2023 y4yebHoro rona Ha noprane
«PELWY BIMP — maTtematuka ons 6 knacca»
paboTana ¢ 49 yyawmMmncs: coctasuna 3 BapraHTta c
3agaHusMu, nposepuna 85 pabor.

e

— .--- '-.-"J-J-
[ naBHbIV penakTop noprana e

—

[MywwH L. L.

01.11.2024

MpoBepuTb NOANMHHOCTbL CepTndMKaTa MOXHO Mo aapecy https://vpr.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtudcbukar Ne 86D1DO0O

CepTudomkat noaTBEPXOAET, YTO
yYnTENb MaTeMaTNKu
MBQOY "Cyprytckas TexHonornyeckas wkona"

XaHTbl- MaHcuninckoro aBTOHOMHoro okpyra Horpebl
ropona CypryTta
TroMeHcKolr obnacTtu

TAPAHEHKO
FanuHa PobepToBHa

B Te4eHune 2020-2021 yyebHoro rona Ha noptane
«PEWY BINP — maTtemartnka onga 8 knacca»
paboTana ¢ 43 yyawmMmncs: coctasuna 2 BapraHTta c
3agaHusMu, nposepuna 41 pabory.
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[ naBHbIV penakTop noprana e
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01.11.2024

MpoBepuTb NOANMHHOCTbL CepTndMKaTa MOXHO Mo aapecy https://vpr.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtucoukar Ne 467F3F

CepTudomkat noaTBEPXOAET, YTO
yYnTENb MaTeMaTNKu
MBQOY "Cyprytckas TexHonornyeckas wkona"

XaHTbl- MaHcuninckoro aBTOHOMHoro okpyra Horpebl
ropona CypryTta
TroMeHcKolr obnacTtu

TAPAHEHKO
FanuHa PobepToBHa

B TeyeHune 2022-2023 y4yebHoro rona Ha noprane
«PELWY BIMP — maTtematuka ong 7 knacca»
paboTana ¢ 49 yyawmMmncs: coctasuna 2 BapraHTta c
3agaHusMu, nposepuna 88 pabor.
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MpoBepuTb NOANMHHOCTbL CepTndMKaTa MOXHO Mo aapecy https://vpr.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtudoukar Ne 30823F

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckas texHonormyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B Te4eHune 2020-2021 yyebHoro rona Ha noptane
«PELWIY EIM9 — matematmka 6a30BOro ypoBHsI»
paboTana ¢ 34 yyawmMmncs: coctasuna 8 BapruaHToB
C 3aaaHmsmun, nposepuna 94 paboTol.
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MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

DDpazopaTensHed NopTan gna noaroToske K IE3aMEHEM

CepTtudoukar Ne 0B46E2

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckas texHonormyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B Te4yeHune 2021-2022 yyebHoro rona Ha noprane
«PELWIY EIM9 — matematmka 6a30BOro ypoBHsI»
pabotana ¢ 33 yyawmmucs: coctasuna
36 BapunaHToOB C 3aaaHMaMuK, NnpoBepuna 276 pabor.
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MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

Ceptudcbukar No BAECEB

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckas texHonormyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B TeyeHune 2022-2023 y4yebHoro rona Ha noprane
«PELWIY EIM9 — matematmka 6a30BOro ypoBHsI»
paboTana ¢ 55 yyawmmmncs: coctasuna 8 BapruaHToB
C 3aaaHmsamun, nposepuna 134 paboTbl.

e
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01.11.2024

MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtudcpukar Ne D15629

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckasa TexHonornyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B Te4yeHune 2023-2024 yyebHoro rona Ha noprane
«PEWY EM9 — mateMatnka 6a30BOro ypoBHs»
pabotana ¢ 49 yyawmMmncs: coctasuna 22 BapraHTa
C 3agaHusMn, nposepuna 541 pabory.
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MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

Ceptudhukar Ne 9A0609

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckas texHonormyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B Te4eHune 2020-2021 yyebHoro rona Ha noptane
«PELWY EIN'9 — mMaTemartmka npodonnbHOro YpoBHS»
paboTtana c 28 yJawmmmncs: coctasuna 7 BapnaHToB

C 3amaHmsmun, nposepuna 79 pabor.
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MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtucoukar Ne 693440

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckas texHonormyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B Te4yeHune 2021-2022 yyebHoro rona Ha noprane
«PELWY EIN'9 — mMaTemartmka npodonnbHOro YpoBHS»
pabotana ¢ 34 yqawmmmucs: coctasuna 43 BapraHTa

C 3aaHnsMun, nposepuna 236 pabor.
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MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

DDpazopaTensHed NopTan gna noaroToske K IE3aMEHEM

CepTtudoukar Ne 48E7F5

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckas texHonormyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B TeyeHune 2022-2023 y4yebHoro rona Ha noprane
«PELWY EIN'9 — mMaTemartmka npodonnbHOro YpoBHS»
paboTana ¢ 29 yyawmMmncs: coctasuna 6 BapruaHToB

C 3aJaHmsmun, nposepuna 67 pabor.
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MpoBepuTb NOANMHHOCTL CepTndMKaTa MoXHO no agpecy https://ege.sdamgia.ru/cert_check.



# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtudpukart Ne 98C265

CepTudomkat noaTBEPXOAET, YTO
MBOY "Cyprytckasa TexHonornyeckas wkona"

XaHTbl- MaHcUinckoro asBTOHOMHOro okpyra torpel
ropona CypryTta

THOMEHCKOW OBJIACTU
TapaHeHKo ManuHa PobepToBHa

B Te4yeHune 2023-2024 yyebHoro rona Ha noprane
«PELWY EIN'9 — mMaTemartmka npodonnbHOro YpoBHS»
pabotana ¢ 39 yyawmmmcs: coctasuna
20 BapmnaHToOB C 3aaaHnaMu, nposepuna 355 pabor.
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L

CEPTUDUKAT KOMAHAA

BONLLUOW CTPAHBI
YYACTHMKA OUCTAHLUHMOHHOIO 3TANA B i e e e it

TapaHeHko ManuHa PoBepToBHa




# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

CepTtudpukar Ne D87328

CepTudomkat noaTBEPXOAET, YTO
yYnTENb MaTeMaTNKu
MBQOY "Cyprytckas TexHonornyeckas wkona"

XaHTbl- MaHcuninckoro aBTOHOMHoro okpyra Horpebl
ropona CypryTta
TroMeHcKolr obnacTtu

TAPAHEHKO
FanuHa PobepToBHa

B Te4eHune 2020-2021 yyebHoro rona Ha noptane
«PELWY OIS — maremartuka» pabortana c
62 yyawmmmncs: coctasuna 34 sapmaHTa c
3a0aHuaMuK, nposepuna 679 pabor.
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# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

Ceptucdoukar Ne E7F033

CepTudomkat noaTBEPXOAET, YTO
yYnTENb MaTeMaTNKu
MBQOY "Cyprytckas TexHonornyeckas wkona"

XaHTbl- MaHcuninckoro aBTOHOMHoro okpyra Horpebl
ropona CypryTta
TroMeHcKolr obnacTtu

TAPAHEHKO
FanuHa PobepToBHa

B Te4yeHune 2021-2022 yyebHoro rona Ha noprane
«PEWY OI'S — maremartuka» paborana c
58 ydawummucs: coctaBsmnia 36 BapMaHTOB C
3apgaHuaMu, nposepuna 1085 pabor.
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# \ COAMI'MA: PEWY OIr'a, EIS n BI1P

ObpasosarensHeiA NopTan ANsA NoOAroToBKM K 3K3EMEHEM

Ceptudchukar Ne 843650

CepTudomkat noaTBEPXOAET, YTO
yYnTENb MaTeMaTNKu
MBQOY "Cyprytckas TexHonornyeckas wkona"

XaHTbl- MaHcuninckoro aBTOHOMHoro okpyra Horpebl
ropona CypryTta
TroMeHcKolr obnacTtu

TAPAHEHKO
FanuHa PobepToBHa

B Te4yeHune 2023-2024 yyebHoro rona Ha noprane
«PELWY OIS — maremartuka» pabortana c
30 yyawummucs: cocrtasmna 3 BapuaHTta c
3agaHuamu, nposepuna 49 pabor.
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UCHIi.RU

NMPOrPAMMA «AKTUBHbBIV YYUTESb»

XaHTblI-MaHCNNCKNIA ABTOHOMHBbI OKPYT - KOrpa aBTOHOMHBbI OKpYr

MyHuuMnanbHoe 6rokeTHOe 0bLeobpa3oBaTesibHOe yupexjeHue
"CypryTtckasa TexHosormyeckasa wkona"

CEPTUNDOUKAT

noATBepP>XAaeTCA, UTO
TapaHeHKko NannHa Pob6epToBHa

nonyuyun (-a) ctaTyc

DKCMEPT B OH/TIAAH-OEPA30BAHUN

B paMKax Nporpammbl «AKTUBHBbIN yYUTENb»
no ntoram 2023 - 2024 yuebHoro roga

PykoBoguTesnb
obpasoBaTenibHOM o LR

§ -l

nnathopmbl Yun.py S TR

C. A. BepemeHkKo




b skysmart

CepTtudpukar

nonyvaer lanuna Pobeprosna TapaHeHko

3a BKNap B passuTtue undposoro obpasosanmng B Poccun,
BHeAPeHWe NHHOBALNOHHbIX NHCTPYMEHTOB B 06pasoBaTenbHbii
npouecc 1 akTMBHOE UCNOoNb30oBaHue UHTePaKTUBHOWN TeTpaan
Skysmart B gUcTaHUMOHHOM OByYeHN.

FeHepansHbIli AgupexkTop
OAHO AINO «CKAEHT
Conoeees M.

21 mas 2020




UCHIi.RU

CepTtudukar

NOATBEPXXAAEeT, YTO

TapaHeHKo
[annHa PobepToBHa

NPUHsANa y4yacTue B MacTep-Kiacce
«Undposunszauma MaTemaTuyeckoro obpasoBaHus»

anuTenbHocTblo 3 Yaca

PykoBogutenb YnpaeneHus pa3sutus «l1pogykt 5-11»
obpasoBaTenbHoi nnaTtdopmMbl Yuu.py

E. N. Koptenés




Bcepoccuiickaa oHnanH-onumnuaga Yuu.py
“besonacHbli UHTEPHET  Ans ydeHukos 1-9 knaccos

Hekabpb 2022

BJIATOOAPCTBEHHOE
MMCbMO

YBaxaembin (-as)
TapaHeHko NanuHa PobepToBHal!

[Nnatdopma Yun.py 6narogaput Bac 3a nomolb B opraHusaumnm
onuMnuagbl "besonacHbii HTEpHET  ans 1-9 knaccos.
Mbl pagbl yqacTuio Bawnx yueHnkoB B HaweM MeponpuaTtum!

Kenaem ganbHenwmnx ycnexos B 06yveHum!

Muecbmo N 2211-8-470481

IMuueHsus Ha ocyLlecTBneHne obpasoBaTenbHOM
pesatenbHocT N°038749 ot «20» ceHTabps 2017 .

Pykosogutens HanpasneHns «Onumnunaapi»
nnaTdopmbl «Yun.py»

[. B. Octposckas



@

Bcepoccuiickaa onnanH-onuMnunaga Yuun.py

Nno $pUHaHCOBOW MPaMOTHOCTU M NpeanpuUHNMaTenbcTBy ans 1-9 knaccos
MapT 2023

BJIATOOAPCTBEHHOE
MMCbMO

YBaxaembin (-as)
TapaHeHko NanuHa PobepToBHal!
[Mnatdopma Yuun.py 6narogaput Bac 3a nomoup

B NPOBEAEHMN BCEPOCCUNCKON OHNaNH-ONMMnmaabl

Yun.py «OrHaHcoBas rpaMOTHOCTb U NpeanpuHMMaTenbcTBo» ans 1-9 knaccos.

Kenaem ganbHenwmnx ycnexos B 06yveHum!

Muecbmo N¢ 2303-3-470481

IMuueHsus Ha ocyllecTBneHne obpasoBaTenbHOM
pesatenbHocT N°038749 ot «20» ceHTabps 2017 .
PykoBoguTenb Hanpaenenus «Onumnuagbl» [. B. Octposckas
nnaTdopmbl «Yun.py»
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Bcepoccuiickas oHnanH-onnMmnmaza
no waxmaTtam Angd yyeHmkos 1-9 knaccos
OkTabpb 2022

B/IATOAAPCTBEHHOE
MACbMO

MyHuunnanbHoe 6roa>xeTHOe o6l eobpasoBaTenbHoOe
yupexxgeHue "Cypryrtckaa TexHosornyeckasa ikona"

Mnatdopma Yun.py 6narogaput Bac 3a noMoLLb B OpraHusaumm
onMMnuabl Mo waxmatam ansa 1-9 knaccos.
Mbl pagbl y4acTuio Balimx yueHMKOB B Hallem meponpuaTtum!

Xenaem fanbHeNLWMX ycnexoB B 06yyeHnn!

BnarogapcrBeHHOe NMMcbMO Ne 2209-5-470481

JlviueH3ns Ha ocyLlecTBneHVe obpa3oBaTe/lbHOM
aestenbHocTy Ne038749 oT «20» ceHTAbps 2017 T.

PykoBoaunTenb HanpasneHus «Onmnnagbi»

.. CnMoHAH
nnaTtPopmbl «YUum.py»
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