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INOACHUTEJIbBHAS 3AIINCKA



Jlannas paboyas mporpamma opueHTHpoBaHa Ha ydantuxcs 10 -11 kmacca, pa3paboTaHa Ha OCHOBE CIEAYIOIIMX JOKYMEHTOB:

1.®denepanbHblii TOCYIApCTBEHHBIH 00pa30BaTeNbHbIM CTaHIAPT OCHOBHOTO obmiero odpasosanus. [Ipukaz MunuctepctBa oOpa3oBanust 1 Hayku P® ot
17.12.2010 r Ne 1897,

2. dyHnaMeHTaNbHOE PO COAEpKaHus 001ero oopazoBanus. -4-e u3f., 1opad. — M. : [Ipocsemenue, 2011. — (CrangapTsl BTOPOTO MOKOJICHUS).

3. IlporpaMmbl pa3BuTHs U GOPMUPOBAHKS YHUBEPCATIBHBIX YHEOHBIX ACHCTBHMN 11 cpeaHero (monHoro) obmero oopasosanus. — M.: [lpocemenne, 2010.-(CrangapTst
BTOPOTO ITOKOJICHHS);

4. Konnenus pa3BUTHs MaTeMaTHIeCKOro oopazoBanus B Poccuiickoit deneparim.

[TporpaMmMa cOOTBETCTBYET yueOHUKY YUeOHUK U 3aJJauHUK «AnreOpa u Hauana MaremaTudeckoro ananmsa. 10 kiacc.11 xnace . ba3oBwiii u yriryOneHHBIH
ypoBaN» A.I'. Mopakosuy, B.I1. CemenoB, MockBa «Muemo3zunay» 20191,2020. Bemycka.u 'eomerpust — 10-11 xnacc, aBrop JI.C.Atanacss. B.®.byry30B,
C.b.Kanomries u ap.

B cootBercTBum ¢ KoHneniueit pa3Butust MareMaTudeckoro oopazoBanus B Poccuiickoit deaepannu BBIICISIOTCS TPU HaMlpaBIeHUs TPEOOBaHMM K
pe3ylbTaTaM MaTeMaTUYeCKOTr0 00pa30BaHuUS

1) IIpakTuKo- OPUEHTUPOBAHHOE MAaTEeMaTHYECKOE 00pa3oBaHKe (MaTeMaTHKa JIJIsl KH3HN);
2) Maremaruka Jjis HCIIOJIb30BaHus B TPO(ECCHH;
3) TBopueckoe HampaBlIeHHE, HA KOTOPOE HAIIEIEHBI Te 00YYaloIIecs, KOTOPbIC TUNIAHUPYIOT 3aHUMAThCsl TBOPYECKON M MCCIIEIOBATEIbCKOW paboTON

B 00JIaCTH MaTeMaTUKU, GU3UKU, SKOHOMUKHU U JPYTUX 00JIaCTX.

JTH HANIPABJICHHUS PeAJIM3YIOTCH B ABYX 0J10Kax TpeOoBaHMII TpeOOBaHMI K pe3yJIbTaTaM MaTeMaTH4ecKoro oopasosanus. Ha yriuyoaennom
YPOBHe:

e Brmycknuk Hayuurcs B 10-11-M knaccax: 11sl yCIeUIHOTO MPOIOJKEHUS 00pa30BaHUs M0 CHEIMATBHOCTSIM, CB3aHHBIM C MTPHKJIAHBIM
HCIIOIb30BAHUEM MATEMATHUKHU.

e BrImycKHUK NOTYYUT BO3MOXKHOCTH HayuuThes B 10—-11-m kimaccax: st oGecriedeHns: BO3SMOKHOCTH YCIICIIHOTO MPOJIOKEHUST 00pa30BaHUs 11O
CIELUAIBHOCTSM, CBSI3aHHBIM C OCYILECTBIIEHUEM HAyYHOM M UCCIIE0BATENIbCKOM AEATEIbHOCTH B 00IaCTH MaTEMATUKH U CMEXHBIX HayK.

IInanupyemsblie npeaMeTHsble pe3yabTarhl ocBoenns OOII OO0

MarteMaTHKa: a.nreﬁpa N HAaYaj1a MaTeMaTH4Y€CKOro aHnajim3a, recoMeTpus

Yruay0aeHHblIi ypOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

Paszpen I]. BoImyCKHUK HAY4YHMTCS V. BbINyCKHHK IOJYYHT BO3MOKHOCTh HAYYHUTHCS
Henn Jlis ycnemHoro npoaoskeHus 00pa3oBaHus Lna obecneuenus 603MOACHOCIU YCHEUWHO20 HPOOONICEHUS
OCBOCHHA 10 CIIELHUATBHOCTSM, CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOIBb30BaHUEM | 0OpA306aHUSA NO CNEYUATIbHOCHIAM, CEA3AHHBIM C OCYUjeCmEIeHUeM
npeaMera MaTEMAaTHKHU HAYYHOU U UCCNIe008AMENbCKOU 0esimenlbHOCmU 8 00a1acmu




‘ mMamemamuku U CMENCHbIX HAYK

TpeboBanus Kk pe3yjabTaram

Dnemenmst | — CBOGOZHO ONEPUPOBATH. IOHATHSIMH: KOHEYHOE MHOKECTBO, | Jocmudicenue pesyromamos pazoena ll;
meopuu DJICMCHT MHOXECTBA, ITOJIMHOXKECTBO, HIEPECEUEHHE, | ONEPUPOBANTL NOHAMUEM ONPEOeLCHU, OCHOEHBIMU 6UOAMU
MHOIHCECME U 00BbeIMHEHNE W PAa3HOCTh MHOXECTB, YUCIIOBBIC MHOXKECTBA Ha onpeoeneHutl, OCHOEHbIMU UOAMU MEOPEM,
Mamemamuy KOOPIMHATHOM MNPSAMOM, OTPE30K, MHTEPBAl, IMOJIYUHTEPBAN, | NOHUMAMb CYNb KOCEEHHO20 00KA3AMeNbCmed,
ecKoil MPOMEKYTOK € BBIKOJIOTOM  TOYKOH,  TpadHuecKoe | Onepuposamb NOHAMUAMU CHEMHO20 U HeCUeMHO20 MHOJICECMEd,
Jl02UKU MpeACTaBICHUE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH; NPUMEHAMb Memo0 MaAmMeMamuieckol UHOYKYuu 0Jis npogedeHUs
— 3aJaBaTh MHOKECTBA MEPEUYUCICHUEM U XapPaKTEPUCTUUYECKUM paccydicoenutl u 00KA3amenbCmes u npu peueHul 3a0au.
CBOWCTBOM; B nosceonesnotui sxcuznu u npu uzyueHuu opyaux npeomemos:
—  OIepHPOBATH  MOHSTHSIMIL YTBEPIKICHHE, OTpHLaHHe | UCNOIb306aNMb MEOPEMUKO-MHOICECIEEHHDLI ALK U A3bIK JOSUKU
YTBEPKICHUSA, UCTUHHBIE U JIOXKHBIE YTBEPXKIACHUS, IPUYHUHA, ONls ONUCAHUS PEATIbHBIX NPOYECCO8 U AGTEHUI, NPU PeuleHu
CIeICTBHE, YaCTHBIK  ciy4alh  oOImIero  yTBEpXKIACHUS, 3a0au Opy2ux y4eoHvlx npeomemos
KOHTpIPUMED;
— TIPOBEPSITH MPUHAIEKHOCTD dJIEMEHTA MHOXKECTRY
— HaxOJWUTh TepeceueHue M OOBEIWHEHHE MHOXKECTB, B TOM
YHUCJIe MPEACTaBICHHBIX TpaUUecKu Ha YHUCIOBON MPSIMOU U
Ha KOOPJAMHATHOMU IJIOCKOCTH;
— TIPOBOJUTH JIOKA3aTEJIbHBIC PACCYXKICHUS IS O0OOCHOBAHUS
WCTUHHOCTHU YTBEPKICHUM.
B nosceonesnoil scuznu u npu usyueHuu opyux npeomemos:
— HCIIONB30BaTh YHCJIOBBIE MHOXKECTBA Ha KOOPJIWHATHON
NpAMOM M HAa KOOPAWHATHOW IIJIOCKOCTH [IJIi OMMCAHUS
peabHBIX MIPOLIECCOB U SABJICHMUIA;
— TIPOBOJUTH JOKA3aTeJbHBIE PACCY)KICHHS B CHUTYaIUsAX
IIOBCEJHEBHON JKU3HM, IIPU pEUICHUM 3aJad U3 JpPYrux
MPEAMETOB
Yucna u — CB00OMHO OIEpUPOBaTh MOHATHAMU: HATYpPaJIbHOE 4YHCIO, | Jocmuoicenue pesynemamoe pasoena ll,
8bIPAIHCCHUA MHOXKECTBO HATYPAJIbHBIX YHCECII, LICI0C YHCIIO, MHOXCCTBO €80600HO onepuposams YuCio6biMU MHOMNCECMEAMU NPU PEULEHUU

LEJBIX 4YHCeN, OOBIKHOBEHHAs JApo0b, JecATHYHAs JIpoOb,
CMEIIaHHOE YHWCJIO, palHOHATBHOE YHCIO, MHOXECTBO
paIMOHAIBHBIX ~ YHCEJ, HWPPAMOHAIBLHOC YHCJIO, KOPEHBb

3a0ay;
NOHUMAMb NPUHUHBL U OCHOBHBLE UOCU PACUUPECHUSL HUCTIOBbLX
MHOIHCECE;

1 o
3pecb U fanee: 3HaTb onpeaesneHne NoHATUSA, 3HaTb U YMeTb 060CHOBbLIBaTb CBOMCTBA(NPU3HAKM, EC/IN OHU €CTb) NOHATUA, XapaKTepPM30BaTb CBA3M C APYTMMU NOHATUAMM,
npeacTaBaan OAHO NMOHATUE KaK YacTb LLe/IOCTHOrO KOMM/IEKCA, MCMO/1b30BaTb NMOHATME U ero CBOMCTBA NPU NPOBEAEHNN PACCYKAEHUI, AOKA3aTeNbCTB, PeLleHMM 3a4au.




CTCIICHU n, JICHCTBUTEIILHOE YUCIIO, MHOECTBO
HeﬁCTBHTeHBHBIX YHUCCII, I‘eOMeTpI/I‘-IeCKaH I/IHTepHpeTaI_II/IH
HATypaJIbHBIX, IEJBIX, PAlMOHAIBHBIX, JICHCTBHTEILHBIX
YHCEIT,

MMOHUMATh U OOBSICHATH PA3HUIY MEXAY IO3UIIMOHHOW U
HEITO3UITMOHHOM CHCTEMaMU 3al1CH YHCETT,

MEepPEeBOUTh 4YHCIIA W3 OJHOH CHUCTEMBl 3aluCh (CHCTEMBI
CUHCJIEHUS) B IPYTYIO;

JIOKa3bIBaTh M HUCIIOJIB30BaTh MPU3HAKU JEITUMOCTA CYMMBbI U
MPOU3BE/ICHUSI TPU BBIMOJHEHUU BBIUUCICHUNA W PpEUICHUU
3aJ1ad4;

BBITIOJIHATh OKPYIJICHUE PAlMOHAIBHBIX U HPPALMOHATBHBIX
YHCeN ¢ 33JaHHON TOYHOCTHIO;

CpPaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMU CITIOCOOAMU;
YHOPSIOYMBATh YMCIIA, 3alMCaHHBIC B BUJE OOBIKHOBEHHOW U
JECATUYHON IpoOM, YHMCIIa, 3allMCaHHBIE C HMCIMOJb30BAaHUEM
apu(PMEeTHYECKOT0 KBAJPAaTHOTO KOPHS, KOpPHEH CTeleHH
oounbIie 2;

Haxomuth HOJ] m HOK pa3ubiMu cmocob6aMu U MCTIOIh30BaATh
UX IpU pELICHUH 3a/1a4;

BBITIOJIHATh BBIUMCICHUS W TIpeoOpa30BaHUsl BBIPAKCHUH,
COZICpIKAIMX JICCTBUTENIbHBIE YKCJIAa, B TOM YHUCJIE KOpPHHU
HAaTypaJIbHBIX CTEIICHEM;

BBITIOJIHATh CTAaHJAPTHBIC TOXKIECTBEHHBIE MPE0Opa3oBaHUs
TPUTOHOMETPUUYECKUX, Jorapu(pMUIECKHX, CTEIICHHBIX,
HPPALMOHATIBHBIX BBIPAXKEHUH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBSICHATH CpaBHCHHEC PE3YIbTAaTOB BBIYHCIICHUIH

npu peICHUN MPAaKTUYCCKUX 3ajJa4, B TOM YHUCJIC
NPUOJIMKEHHBIX BBIUMCIEHUH, MCIONB3Ysl Pa3HbIE CIOCOOBI
CPaBHEHUMU;

3allUChIBAaTh, CPAaBHHUBATh, OKPYIJIATH YHCJIOBBIE JAHHBIE

peanbHBIX BEJIMYMH C MCIOJIB30BAaHUEM pa3HbBIX CHCTEM
U3MEpEHUS;

COCTAaBJIATH U OHCHUBATH Pa3HBIMU crmoco0aMu YKCIOBEIE

871a0emb OCHOBHbIMU NOHAMUIAMU TMeOPUU OeTUMOCIU NPU PeUleHUU
CMAaHOapmHuIX 3a0a4

umems 6aA306bie NPEOCMABIEHUSL O MHONCECMBE KOMNIEKCHBIX
yucen,

€80000HO 8LINOIHAMb MOACOECMBEHHblE NPeoOPA308AHUS
MPULOHOMEMPUYECKUX, 102APUPMULECKUX, CTNENeHHbIX
BbIPANHCEHULL,

enadems popmynoti bunoma Hetomona,

NPUMEHSMb NPU PEUeHUU 3a0ay meopemy 0 TUHeHOM
npeocmasnenuu HOJJ;

npumensimo npu pewenuu 3a0ay Kumaiickyro meopemy 06
ocmamkax,

npumensimo npu pewenuu 3aoay Manyo meopemy @epma

YMemb 8bINOHAMb 3ANUCL YUCLA 8 NOZUYUOHHOU cucmeme
cuucieHus;

NPUMEHAMb NPU PeUeHUU 3a0ay MeopemuKo-4Uuciosvie QYHKYuu:
yucno u cymma oenumeneti, pyuxkyuro Jinepa;

NPUMEHAMb NPU peueHUU 3a0ay yenuvie opoou;

NPUMEHSIMb NPU PEUEHUU 3A0AYMHOSOUTIEHbL ¢ OeUCMBUMETbHbIMU U
yenvimu Koagpuyuenmamu,

81ademsv NOHAMUAMU NPUBOOUMDBLIL U HENPUBOOUMbLI MHO2OULEH U
APUMEHAMb UX NPU PEULeHUU 3a0ay,

npumensimo npu peweruu 3a0ay OCHOBHYIO meopemy aneeopul,

NPUMEHAMb NPU peleHuu 3a0ay npocmetiviue QyHKyuu
KOMNIEKCHOU NepeMeHHOl KaK 2eomMempudecKue
npeobpazosanus




BBIPAKECHM IIPU PELICHUU IIPAKTUYECKUX 3aJ1a4 U 3a1a4 U3
JPYTrUX y4eOHBIX MPEAMETOB

Ypasnuenus u
HepageHncmea

— CBobogHo OIIepUPOBAThH MOHATHSIMHU: ypaBHEHHUE,
HEPAaBEHCTBO, DPABHOCWJIbHBIE YpAaBHEHUS U HEPaBEHCTBA,
ypaBHEHHE, SBISIONICECS CIEACTBHEM JPYTroro ypaBHEHUS,
ypaBHEHHUSI, PABHOCHIIbHbIE Ha MHOXECTBE, PaBHOCHIJIbHbBIE
npeoOpa3oBaHus YpaBHECHUI;

— peuath pa3Hble BUAbI ypaBHEHUI U HEPABEHCTB U UX CHCTEM, B
TOM 4HCJI€ HEKOTOpble ypaBHEHUS 3-i U 4-i CTeneHew,
IpOOHO-pallMOHANIbHBIE U HPPALMOHAIILHBIE;

— OBIAJCThH OCHOBHBIMH TUTIAMHU MOKA3aTeIbHBIX,
norapuMUYECKUX, UPPAIIMOHATLHBIX, CTETICHHBIX ypaBHEHUI
U HEpPaBEHCTB M CTaHAAPTHBIMU METOJAMH HX pEHICHUH U
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4,

— MPUMEHATH Teopemy be3y K pelieHuo ypaBHEHHUI;

— TpUMEHATH TeopeMy Buera pans pemeHus
YpPaBHEHUI CTENEHU BBILIIE BTOPOM;

— TIOHMMATh CMBICT TEOPEM O PAaBHOCHIIBLHBIX U HEPABHOCHIIbHBIX
peoOpa3oBaHUAX YPAaBHEHHUH U YMETh UX JIOKa3bIBaTh;

— BJaJeTh METOJaMHU pElICHHs ypaBHEHHWiIl, HEPaBEHCTB MU HX
CUCTEM, YMEThb BBIOMpPATh METOJ pEeUIeHHs] U OOOCHOBBIBATH
CBOM BBIOOD;

— HCHOJb30BaTh METOJI MHTEPBAJIOB JJIsl PEUICHHS] HEPABEHCTB, B
TOM dYHCe JIPOOHO-PAIMOHAIBHBIX W BKJIIOYAIONMIUX B ceOs
UppaIlMOHAILHBIC BRIPAKEHUS;

— pewmarh anreOpanyecKkue ypaBHEHUS M HEpaBeHCTBA U UX
CHCTEMBl C TapaMeTpamMH ajireOpandeckuM U TpadUuecKuM
METOJIaMU;

—  BJIAJIETh Pa3HBIMU METOJAMU JI0KA3aTEeIhCTBA HEPABEHCTB;

— peuiaTth YpaBHEHHsI B IIETBIX YHUCTIAX;

— wu300pakaTb  MHOXECTBAa Ha  IUIOCKOCTH,
YpaBHCHHUSIMH, HEPABEHCTBAMH U UX CUCTEMaMU;

— CBOOOJIHO HCIOJIb30BaTh TOXICCTBEHHBIE IMPeoOpa3oBaHUs
MpY PEUICHUH YPABHEHUW U CUCTEM YpPaBHEHUI

HEKOTOPBIX

3aJaBacMBbIC

B nosceonesnoii orcusnu u npu usyuyeHuu Opyux npeomemos:

Jlocmuoicenue pesynomamos pazoena ll;

€80000HO onpedensimb mMun u 6vloUpams Memoo peuleHus
NOKA3AMENbHIX U J102APUPMUYECKUX YPABHEHUL U HEPABEHCMS,
UppayUoOHaIbHLIX ypasHeHui u Hepagencma,
MPUCOHOMEMPUUECKUX YPABHEHUU U HEPABEHCME, UX CUCTEM,
€80000HO pewiams cucmembvl TUHEUHbIX YPAGHEHU,

pewiamb  OCHOBHble MUNbl YPAGHEHUU U HEPAGEHCME C
napamempamu,
NpUMeHAmMb Nnpu  pewlenuu 3aoday HepaseHcmea Kowiu —

bynaxoesckoeo, bepuynnu,

uMemsv npeoCcmagieHue O HepaBeHCmeax MmexHcoy CpeoOHUMU
cmeneHHbIMU




— COCTaBJIATh W PELIaTh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBbI
MIPH pEIICHUH 33]]a4 JPYTUX y4eOHbIX MPEIMETOB;

—  BBINIOJIHATH OLICHKY MPaBIOINIOA00Us pe3yJIbTaTOB,
MOJIy4yaeMbIX  MPU  PEIICHUM  PpaA3JIMYHBIX  YpaBHEHUH,
HEPAaBEHCTB U UX CUCTEM IPH PEIICHUH 3314 IPYTUX yueOHBIX

IIPEAMETOB;

— COCTaBJIATL MW pellaTb YypaBHEHUSA W  HEPABEHCTBA C
napamMeTpamMu OpU  peHIeHMH 3aJad  JApPYrux  y4eOHBIX
[IPEAMETOB;

— COCTaBJIATb YpPAaBHEHHE, HEPABEHCTBO WM MX CHCTEMY,
ONMCBHIBAIOLIUE PEAIBHYI0 CHUTYalHI0 WIM IPUKIAAHYIO

3a/1a4y, MHTEPIPETUPOBATH ITOJIyYEHHBIE PE3YJIbTATHI,
—  UCHOJIB30BaTb IIPOrPAMMHBIE CpPEACTBA  IIPHU
OTJIEJIbHBIX KJIACCOB YPABHEHUN U HEPABEHCTB

peleHnmn

Dynkyuu

Bnanerp moHATHSAMU: 3aBUCUMOCTD BETUYHH, (DYHKIUS, ApTYMEHT
¥ 3HaUYeHUe (PyHKIMH, 00IaCTh ONPEACTCHHS U MHOXKECTBO
3HaYCHHUH PYHKINHU, TpauK 3aBUCUMOCTH, rpaduK QyHKIINH,
HYJH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe
Ha YKCJIOBOM IPOMEXKYTKE, yObIBaHHE Ha YHCIOBOM
IPOMEXYTKe, HanOoJbIlIee 1 HAaUMEHbIIIee 3HaYeHUE (PyHKIIUN
Ha YHCJIOBOM IIPOMEXKYTKE, epruoandeckast pyHKIUs, MEepUo,
YyeTHas ¥ HeueTHas! PyHKIUHN; yMETh IPUMEHSTH 3TH MOHITUS
MIpH pEelIeHUH 3a]1aY;

BJIAJICTh MMOHATHUEM CTENCHHAsl (YHKIIUS; CTPOUTD ee rpaduK U
yMETh MIPUMEHATH CBOMCTBA CTETICHHOW (PYHKITUU TIPH
peILICHUH 3a/]1a4;

BJIa/IETh MOHATUSIMU MTOKa3aTeabHas PYHKIIMS, SKCIIOHEHTA;
CTPOUTH UX TPa(QUKH U yMETh IPUMEHSATH CBOHCTBA
MoKa3aTeabHON (QYHKIUHU MPU PELICHUH 33/1a4;

BJIAJICTh MMOHATHEM JlorapupMudeckas GyHKINS; CTPOUTH ee
rpaduK U yMETh TPUMEHSITH CBOHCTBA JIOTapU(MHUIECKOM
(GYHKIMU TpU peIIeHUH 3a/1a4;

BJIQ/IETh MOHATUSIMH TPUTOHOMETpHUECKHE QYHKLINU; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTH CBOMCTBA TPUTOHOMETPHUYECKUX
GyHKIMI py peIeHUH 3a71a4,

BJIAJICTh MOHIATHEM 00paTHAs (YHKIMS; IPUMEHSTh 3TO MOHATHE

Jlocmuoicenue pesynomamos pazoena 11,

61a0emsb NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHAMb NPU
peuieHuu 3a0a4,

NPUMEHAMb MemoObl peuletus npocmeuuux ougpepenyuanrbHuIx
VPpasHeHuli nepeo2o U 8Mmopo20 NopsaoKo8




MIpY pelICHNH 3a]1aY;

OPUMEHSATH MIPH PELICHUH 337a4 CBOMCTBA (DYHKIIHIA: YETHOCTH,
MEePUOANYHOCTD, OTPAHUUEHHOCTb;

IPUMEHSTH MIPH PELICHUH 3aja4 MpeoOdpazoBaHus rpauKkoB
byHKIHIH;

BJIJICTh MOHATUSMH YUCIIOBAsI TOCIIEI0BATEIBLHOCTD,
apudmeTrnyeckasl 1 reoMeTpudecKas mporpeccus;

MPUMEHSTH [IPU PEIICHUH 33]]a4 CBOMCTBA U MPU3HAKH
aprupMETHIECKON U TEOMETPUUIECKON TTPOTPECCHIA.

B nogceonesnoil scuznu u npu uzyieHuu Opyaux y4eOHbix
npeomemos:

— ompeAensATh Mo rpadukaM ¥ HCHOJB30BATh ISl PEIICHUS
NPUKIAJAHBIX 3a/Jad CBOWCTBA pealbHBIX IMPOIECCOB U
3aBUCUMOCTEH (HaWOOJbIIME W HAWMEHBIINE 3HAYCHUS,
OPOMEXYTKH  BO3pacTaHus M yObIBaHUSA  (PYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKH Ieperuoa,
MepuoJ U T.11.);

— HMHTEpPOPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyaIUU;.

OTIpeNeNIATh 1O TpaduKaM MPOCTEHIITNE XapaKTePUCTHKH
MEePUOJNYECKHUX IIPOLECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE,
pasnoCBs3H U Ap. (AMIUTUTYAA, IEPUOJ U T.I1.)

Inemenmol
Mamemamuy
ecKo20
ananu3a

Brnagers moHsATHEM OSCKOHEUHO YOBIBAIOIIAS T€OMETPHYCCKAS
MPOrpeccusi U YMETh IPUMEHSTh €r0 TIPU PEIICHUH 3a/1a4;

MPUMEHSITB JUTSl PEIICHUS 33]1a4 TCOPHUIO MPEJICIIOB;

BJIAJIETD MMOHATUSIMHU O€CKOHEUHO OONIBIINE U OECKOHEYHO MAJIBIE
YHCIIOBBIC TTOCIICAOBATEILHOCTA U YMETh CPAaBHUBATh
OCCKOHEUHO OO0JIbIINE U OECKOHSYHO MaJlbIe
[MOCJIEI0BATEIBHOCTH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHAS (YHKIIUU B TOUKE,
Mpou3BOIHAs (HYHKIIHH;

— BBIYHCIATH MPOU3BOJIHBIC JIIEMCHTAPHBIX (GYHKIMA U WX
KOMOHMHAIIHIA;

— WCccIea0BaTh (PYHKIMKA HA MOHOTOHHOCTD U 9KCTPEMYMBI;

— CTpPOUTHh TpapuKH M TPUMEHSTH K PEUICHUIO 3a/la4, B TOM
YHCIIC C TTApaMeTPOM;

Jlocmuoicenue pesynomamos pazoena I1;

€c80000HO enadems CMAaHOapmMHuIM annapamom
MamemMamuyecko20 auaiu3a OJisl GbIYUCIEHUS NPOUBOOHBIX
@DyHKYUU 0OHOU NepemMeHHOU;

€80D0OHO NPUMEHAMb anNapam MamemMamuyecKkoeo anai3a os
UCCne008anusi yHKYull U NOCMpoeHus: 2pagpukos, 6 mom ducie
uccne0o8anusl Ha 8bINYKIOCMb,

onepupoeamv NOHAMUEM Nep8ooopaA3HOU QYHKYUU OJisl peuleHus
3a0au;

081a0emb OCHOBHbIMU c8edeHusmu 00 unmezpane Hviomona—
Jletibnuya u e2o npocmeuuiux npUMeHeHusx,

onepupoeamv 8 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHLIMU
8bICULUX NOPAOKOSB,

yMemvb NPUMeHSAMb NPU peueHuU 3a0a4 C80UCMBA HeNnpepblEHbIX




— BIIAJETh MOHATHEM KacaTeiabHas K rpaduky QYHKIHHA U YMETh
MIPUMEHSATH €T0 MPU PEIICHUH 3a71aY,

— BIQJIETh MOHATHAMHU MepBooOpasHast GYyHKIMS, ONpeaeIeHHBIN
UHTETrpal;

— TpuMeHATHh TeopeMmy Hprorona—JleiiOHuIIa U ee ciencTBus s
peleHus 3aay.

B nogceonesnoil scuznu u npu uzyieHuu Opyaux y4eOHbix
npeomemos:

— pemarh TPHUKIAIHBIC 3a7aud U3 OUOJOTWH, (DU3MKH, XVUMHH,
SKOHOMHKH W  JIpYTHX  MPEAMETOB,  CBSI3aHHBIE  C
MCCIICIOBAaHUEM XapaKTEPUCTHK MPOIIECCOB;

—  HMHTEPIPETUPOBATH MOIyUYECHHBIC PE3YIbTAThI

dynryuii;

— yMemb  NpUMEHAMb  NpU  peuwleHuu  3a0ay  meopembvl
Betiepwmpacca,

—  yMemb BbINOIHAMbL NPUOTUNCEHHBIE BbIYUCTCHUS  (MemOoObl
pelieHus: ypasHeHull, 8bIYUCTIeHUs ONPeOdeIeHHO20 UHMe2paa);

—  yMemb NpUMeHAMb NPUNONHCEHUE NPOUZBOOHOU U ONPEOeleHHO20
uHmezpana K peweHuro 3a0a4 ecmecmeo3Hanus,

— e1ademv NOHAMUAMU GMOPAS NPOU3BOOHASA,  BLINYKIOCHDL
epauka Qynkyuu u ymemsv UCCIEO08aMb  (DYHKYUIO HA
8bINYKIOCHIL

Cmamucmux
a u meopus
eepoamuocm
eil, 102UKa u
KOMOUHamop
uKa

OnepupoBaTb OCHOBHBIMHU OIUCATEIBHBIMH XapaKTEPUCTHKAMH
YHCIIOBOTO HAOOPa, OHATHEM I'eHEepaIbHasl COBOKYITHOCTb U
BBIOOpKOI1 U3 Hee;

— OIepupoBaTh MOHATUSAMH: YacTOTa M BEPOSATHOCTh COOBITHS,
CyMMa U  TIPOU3BEJIEHHE  BEPOSTHOCTEH,  BBIYUCIATH
BEPOSTHOCTH COOBITHUI Ha OCHOBE IMOJICYETA YMCIIa UCXOJIOB;

— BJI3JIETh OCHOBHBIMM NOHATUAMU KOMOUMHATOPUKH U YMETh MX
IPUMEHSATH [P PELLICHUHN 3a]iay;

— HMETh NpECTaBIeHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

— HMeTh TMpeICTaBleHHE O MJUCKPETHBIX U  HEMpPEepPBIBHBIX
CllydaillHBIX BEJIMYMHAX M PACHPENENCHUSIX, O HE3aBUCHUMOCTHU
CIIy4alHBIX BEJIMYUH;

— HMETh MPEJCTaBIEHUE O MaTEeMAaTU4YECKOM OXHIAHUH U
JMCIIEPCUU CITyYalHbIX BEIUYMH;

— HMeThb TPEACTAaBICHHE O COBMECTHBIX pacHpeAeTIeHUIX
CIIy4alHBIX BEJIMYUH;

— TIOHUMaTh CyTh 3aKOHA OOJIBIIUX 4YHCET U BBIOOPOYHOTO
METO/a U3MEPEHNUS BEPOSITHOCTEH;

— HMETh TPEACTaBICHHE O HOPMAIBHOM paclpeieieHud |
pUMEpax HOPMAJIBHO paclpe/ieIeHHBIX CIyYaliHbIX BEIINYHH;

— HMETh NPE/ICTABICHUE O KOPPEISILIUU CITyYaiiHbIX BEITMYHH.

Llocmuoicenue pesynomamos pazoena ll;

umems npedcmasiienue 0 YeHmpaibHoU npedelbHOl meopeme;

umems npedcmasienue o 8bl100POUHOM KOIDPuyuenme Koppersyuu
U TUHEUHOU pecpeccuu;

uMems npedcmasiienue 0 CMamucCmuyecKux Sunome3ax u npogepke
CMAmMuUCmuyecKoll 2Unomesvl, 0 CIMAmuUcmuKe Kpumepus u ee
YPOBHE 3HAYUMOCTU,

umMemsb npedcmasiienue 0 C8:A3U IMIUPUYECKUX U MEOPemUYecKux
pacnpedeneHuli;

umems npedcmasiienue 0 KOOUPOBAHUU, OB0OUYHOU 3ANUCH,
080UUHOM Oepege;

671a0emb OCHOBHLIMU NOHAMUAMU meopuu epaghos (epagh, sepuiuna,
pebpo, cmenenb epuiunbl, Nyms 6 zpaghe) u ymems NPUMEHAMb
UX npu peutenuu 3a0a4;

umMems npedcmasienue 0 0epesbax u ymems npuMeHsams npu
peuteHuu 3a0a4,

671a0emsb NOHAMUEM CEA3HOCMb U YMeMb NPUMEHAMb KOMNOHEHMbl
CBA3ZHOCIU NPU PeUeHUU 3a0aY,

YyMemsb 0Cyuwecmeisms nymu no peopam, 06xo0vl pebep u eepuiun
epagha;

umems npedcmasienue 06 UNEPOBOM U 2AMUTLINOHOBOM NYMU,
umMems npeocmasieHue 0 mpyoHOCmu 3a0ayu HaAX0HCOeHUs.
2aMUNLIMOHO8A NYMU,




B nosceonesnoil scuznu u npu uzyuenuu opyaux npeomemos:

— BBIYUCJIATH UJIN OLICHUBATH BepO}ITHOCTI/I CO6BITHﬁ B peaHBHOﬁ
JKU3HH;

— BBIOMPATh METOMABI MOIXOIAIIETO MPECTABICHUS U 00pabOTKH
JTAHHBIX

—  @enademv NOHAMUAMU KOHEYHble U CYEemHble MHOMCECmEa U

yMembyb UX NPUMeHAMb NPU peleHul 3a0ay,
—  yMemb NPUMEHAMb MemMOo0 MAMemMamuieckol UHOYKYUU,
—  yMemb npumMeHams npunyun /fupuxie npu peuweHuu 3a0ay

Texcmoevie
3a0auu

— Pemate pa3zHbie 3aJ1a4u MOBBIIEHHOW TPYAHOCTH;

— aHaNM3HpOBaTh YCIOBHE 3a/layd, BbIOMpATh ONTHUMAaJIbHBIN
METO/]I pEeLIeHUS 3aJauu, pacCMaTpUBasl pa3IM4HbIe METO/IbI;

— CTPOUTH MOJIENb PELICHUS 33JauH, IPOBOAUTH JI0Ka3aTeIbHbIE
paccyXJIeHUs MPU PEIICHUN 33]1a4H;

— pemath 3aaaudd, TpeOyromue nepedopa BapuaHTOB, MPOBEPKHU
yCIIOBUH, BBIOOpA ONTHMAIBHOTO PE3yJIbTaTa;

— aHATM3HPOBATh M MHTEPIPETUPOBATH MONyUYCHHBIC PEIICHUS B
KOHTEKCTE yCIOBHS  3aqadd, BHIOMpaTh pEIICHHUS, He
MIPOTUBOpEYAIINE KOHTEKCTY;

— TEepeBOAWTHh NPHU PEUICHHH 3a7aud HH(QOpPMAIMIO W3 OJHON
(dbopMBI 3amucu B APYTYH0, UCIOJB3YS MPH HEOOXOIUMOCTH
CXEMBI, TAOJIHULIBL, TPAPUKH, THATPAMMBI.

B nosceounesnoii sorcusnu u npu usyyeHuu opyux npeomemos:
— pelarh NPaKTUYECKUE 3aJ1a4M U 33J]a4M U3 JPYTUX MPEIMETOB

Jlocmuoicenue pezyromamos pazoena |l

T'eomempus

— Bnaners reomerpriecKkuMH MOHATUSMH TP PEIICHUH 33734 U
IPOBEJCHUN MaTeMaTHYECKHUX PACCYXKICHUN;

—  CaMOCTOSTEIbHO dbopmynupoBaTh OTIpeieIeHus
reOMETPHUECKUX (UTYp, BBLABHraTh THUIIOTE€3BI O HOBBIX
CBOICTBaX W TMpH3HAKaX T'€OMETPUYECKUX GUryp u
O00OCHOBBIBAaTh ~WJIM  ONpOBEpPraTh HX, 0000maTh WK
KOHKPETH3MPOBaTh pPE3yNbTaThl Ha HOBBIX Kiaccax ¢uryp,
MPOBOJIUTH B HECIIOKHBIX CIy4asx KiacCHpHKanuio Guryp mo
Pa3IUYHBIM OCHOBAHUSM;

— HCCIeNOoBaTh YEpTeKH, BKIOYAass KOMOMHauuu  Quryp,
U3BIICKATh, MHTEPIPETHPOBATD U npeoOpa3oBbIBATH
UH(OPMAIIHIO, IPEICTABICHHYIO Ha YEePTEKaxX;

— pelmaTh 33Jaud FeOMETPUYECKOTO COJEp>KaHMs, B TOM YUCIIE B
CUTyallUsAX, KOTJIa aJTOPUTM pEIICHUs He CJeIyeT SIBHO W3
YCJTIOBUSI, BBINOJHATH HEOOXOIMMBIC IJISi PEUICHUS 3a1adl

—  Umemwv npedcmasnenue 06 akcuomMamuyeckom memooe,
—  glademv  NOHAMUEM  2eoMempuyecKue Mecma — Mmouex
NPOCMPpAHcmee u ymems RPUMEHsIMb Ux 0I5l peulenusl 3a0ay;

—  yMemb NPUMEHAMb 0N peuleHus 3a0ay CE0UCmed NIOCKUX U
08Y2PAHHBIX Y2ll08, MPEXSPAHHO20 Y2id, Meopembl KOCUHYCO8 U

CUHYCO8 OJIs1 MPexepanHo2o yeud,

— erademv NOHAMUEM nepneHduKszﬂpﬁoe ceyeHue npusmvl u

ymentb npUMeEHAmMsd €20 npu peuleHuu 36106111,'

umenmniob npeécmaeﬂeﬂue 0 080UCMBEHHOCHU npasujibHsvlx
MHOCOCPAHHUKOB,
énaoemo NOHAMUAMU ueHmpaivbHoe u napaijieilbHoe

npoekmupoeanue u npumeHAms ux npu nocmpoeHuu ceyeHuil

MHOCOCPAHHUKOB Memooom npoem;uﬁ;

— umenib npe()cmaeﬂeﬂue

0 paszeepmkKe MHO2O0ZpAHHUKA U




JOTIOJTHUTEIIHBIC TIOCTPOCHHS, HCCIEI0BAaTh BO3MOYKHOCTh
MPUMEHEHHS TEOpEM U (OPMYII IJIsl peIIeHUs 3a1ay;

yMeTb  (GopMyIUpOBaTh M  JIOKAa3bIBaTh I'€OMETPUYECKHE
YTBEPIKIACHHUS;

BJIAZACTb HOHATHUAMHA CTCPCOMCTPUU. IIPpU3MaA, MAPATIICIICTIHUIIC/,
nupamMua, TETPasdip;

UMETh TPEICTaBICHUS 00 aKcHOMax CTEPEOMETPHH U
CJICACTBHUAX M3 HUX U YMCTb NPUMCHATH HX IPHU PCIICHHUU
3a/1a4;

YMCTb CTPOUTH CCUCHUSA MHOTI'OTPAHHHUKOB C HCIIOJIb30BAHHUEM
Pa3JIMIHBIX METOA0B, B TOM YHCJIC U MCTOAA CIICAOB;

UMETh TIPEJCTaBICHHE O CKPCUIMBAIONIMXCS MPSIMBIX B
IPOCTPAHCTBE U YMETh HAXOJUTH YIrOJ M PacCTOSHHE MEXTY
HUMH;

OPUMEHITh  TEOPEMBI O  IApaUICIbHOCTH HPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE IPH PEIICHUH 33134,

YMCTb MMPUMCHATH napaujiCJibHOC IHPOCKTHPOBAHUC  IJIA
n3o0paxxeHus Guryp;

YMETh MPUMEHSTD MEPICHANKYIIPHOCTH MPSIMOHN M ITIOCKOCTH
IpH PELICHHUH 3a/1a4;

BJIaaACTh IIOHATUAMU OpPTOrOHAJIbHOC IMPOCKTUPOBAHUC,
HAKJIOHHBIC U UX NPOCKUOHUH, YMCTh IIPUMCHATH TCOPEMY O TPCX
HEPIICHIUKYIISIpaxX MPH PEIICHUH 33134,

BJaJeTh TMOHATUAMU pAcCTOSHHE Mexny ¢urypamu B
HPOCTPAHCTBE, o0mii HEPIICHIUKYIISP IBYX
CKpCHIMBAOIUXCA MNPAMBIX W YMCTh MNPUMCHATH HUX IPU
pelICHHN 3a/1a4;

BJIAJICTh IIOHATHUEM YroJI MEXKAy IpsSAMOH U IUIOCKOCTBIO U
YMCTb NPUMCHATH €ro Npy PCIICHUHU 3a/1a4,

BJIaJICTh MOHSATUSMH JBYTPAaHHBIA  YTON, Yroid MEKIy
IUIOCKOCTSIMH, ~ TEPICHANKYJSIPHBIE IUIOCKOCTH M YMETh
IIPUMEHATH UX IIPU PELIECHUU 3a1a4;

BJI3JICTh MOHATHSAMH IpPU3Ma, Napajuieeues U TPUMEHSThH
CBOICTBA TapaIeseuIe/ia Ipy PeIICHUH 3a/1a4;

BJIaACTh IIOHATHCM HpHMoyFOHBHBIﬁ napamicicnuinca ¢
IIPUMEHATH €0 IIPU PEIICHUU 3a/1a4,

Kpamuaiiuiem nymu Ha N08ePXHOCMU MHO202PAHHUKA,

umemsv npeocmasienue 0 KOHUYeCKUX ceueHusx;

uMemsv npeocmasieHue 0 KAcarwuxcsi cgepax u KomoOuHayuu
mes 8pawjeHus u ymems npUMeHsasms Ux npu peueHuu 3a0ay;
NPUMEHAMb NpU  peuleHuu 3a0ay @Gopmyny pacCmosHus om
MOYKU 00 NIOCKOCMU,

611a0emsb pa3HbIMU CHOCOOAMU 3A0AHUL NPAMOU YPABHEHUAMU U
YyMemb NPUMEHMb NPU peuleHuu 3a0a4;

APUMEHAMb NpU peuleHuu 3a0aiy U OO0KA3amenbcmee meopem
BEKMOPHbBIL MEMOO U MEMOO KOOPOUHAM,

umemsv npeocmasieHue 00 AKCUOMAX 00vbemd, NPUMEeHsmMb
Gopmynvl 06veM08 NPAMOY20NbHO20 NAPAIeenunedd, npumbl
U nupamuosl, mempa’opa npu peweHuu 3a0ay,

NPUMEHAMb meopembl 00 OMHOWEHUAX 00beMO8 Npu peueHuu
3adau,

NPUMEHAMb — uHmezpan  Osl  GbIYUCIEHUS — 00beMo8 U
nogepxHocmetl  mein  8paAwjeHUs,  BbIYUCIEHUA  NIOWAOU
cpepuneckozo nosica u 00vemMa uapoeozo Cios;

umemsv npedcmasienue 0 OBUINCEHUSAX 6 NPOCMPAHCMEe:
napaiieibHoM — nepeHoce, CUMMempuu  OMHOCUMENLHO
na0CKoCmu, YEeHMPAaIbHO cummempuu, nogopome
OMHOCUMENbHO — NPAMOL,  BUHMOBOU  CUMMEMPUU,  YMemb
NPUMEHAMb UX NPU PEULEHUU 3A0aY,

umems npedcmasienue o0 niowaou OpmMo2oHANbHOU NPOEKYULL,
umemv npedcmasiieHue 0 MmpexepaHHoM U MHO2O2PAHHOM yele U
NPUMEHAMb CBOUCMBA NIAOCKUX Y2l08 MHO20SPAHHO20 Yeld Npu
peutenuu 3a0a4;

umMemsv  NpeocmasieHuss 0  npeobpazosaHuu  NoOoOUs,
2oMomemuuy u ymems NPUMEHIMb UX NPU PeueHuu 3a0ay,
yMemb  pewamb 34044y HA  NIOCKOCMU — Memooamu
cmepeomempuu;

yMemb NpUMeHsAmsb Hopmyibl 06beM08 Npu peueHuu 3a0ay




BJIQ/IETh MOHATHSMHM MUPaMHIA, BUABI MHPAMUI, SJIEMEHTHI
MPaBWJIbHON MUPaMUABI U YMETh IPUMEHATh UX MPU PELICHUN
3a/1a4;

WMETh TPEACTaBICHHE O Teopeme Oilliepa,IpaBUIbHbBIX
MHOTOTpaHHUKAX;

BJIaACTh MNOHATHEM ILIOIIAaaU HOBGpXHOCTGI\/'I MHOT'OI'paHHUKOB
U yMETh IPUMEHSITH €r0 MIPH PEIICHUH 33/1aY;

BIIQ/ICTh MOHATHAMH Tella BpalleHUs (MUIUHAD, KOHYC, IMap H
cdepa), UX CEUCHHsS] U YMETh MPUMEHATh HUX IpPH PELICHUU
3azady;

BJIAACTh TOHATUAMH KaACATCIIbHBLIC MPSAMBIC U IIJIOCKOCTU H
YMCTb NPUMCHATH U3IIPU PCUHICHUHA 3aa4;

UMETh NpEACTaBIEHUSI O BIHCAHHBIX M OMUCAHHBIX chepax U
YMETb MPUMEHSTH UX MPH PEIICHUHU 33/1aY;

BJIaACTh ITOHATHUAMHU O6’b€M, OG’bGMBI MHOTI'OI'paHHUKOB, TCJI
BpallCHUA U IPUMCHSATH UX MPU PCIICHUUA 3a4a4;

UMETh TMPEJICTaBICHHE O pa3BepTKe IWIMHApPA MU KOHYcCa,
IJIOLIAIA MTOBEPXHOCTH HMJIMH]IPA U KOHYCA, YMETh IPUMEHSTh
HX IIPU PEIIECHNH 3a1aY,;

UMETh MPEACTaBIECHUE O IIOMAAN chepbl 1 YMETh PUMEHSTh
€ro Mpu peleHu! 3a/1ay;

YMCTh pellaTh 3aJa4r Ha KOM6I/IHaI_[I/II/I MHOT'OT'PpaHHUKOB U TCJI
BpallleHHUS;

HUMCTh MNPCACTABJICHUC O HO,Z[O6I/II/I B MIPOCTPAaHCTBE U YMCTb
pemiath 3aadyd  HAa OTHOIIEHHWE OO0BEMOB M IUIONIAJCH
MMOBEPXHOCTEH MOAOOHBIX (puTyp.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTAaBJISITh C HCIIOJIb30BAHHEM CBOMCTB TE€OMETPHUYECKUX
buryp MaTemMaTHYeCKHE MOJENTW JJisi PpelieHus 3aj1ad
MPAKTUIECKOTO XapaKTepa W 3ajad U3 CMEKHBIX IUCIHILINH,
HCCIENOBaTh TOJYyYCHHBIE MOJEIH U HHTEPIPETUPOBATH
pe3yiabTaT




Bexmopot u

BJ'IaI[eTB IMOHATUAMU BEKTOPBI U UX KOOPAWHATHI,

Jlocmuoicenue pesynomamos pazoena ll;

KOoopOounamol YMETh BBHITIOJIHSTH OTIEpaAIliU HaJl BEKTOPaAMHU; —  Haxooumv 0OveMm napaiieienuneoa u mempa’opd, 3A0AHHBIX

6 HACTIONB30BaTh CKAJISIPHOE TIPOU3BEJCHHE BEKTOPOB IIpHU KOOPOUHAMAMU CEOUX GEPULUH,

npocmpancm pELIEHNH 3a/1ay4; —  3a0a8amv NPAMYIO 8 NPOCMPAHCIEE;

ae NPUMEHATL yPAaBHEHHE IUIOCKOCTH, (OPMYIy PpACCTOSHUS | — HAXO0OUMb PACCMOAHUE Om MOYKU OO0 NIOCKOCMU 6 cucmeme
MeXIy TOYKaMu, ypaBHeHHE ceprl P pElIeHUH 3a]1ay; KoopouHam,
NPUMEHATH BEKTOPBI M METOJ[ KOOPJAMHAT B IIPOCTPAHCTBE NP | — HAXOOUMb PACCMOSAHUE MEHCOY CKPEUWUSAIOUUMUCT NPAMBIMU,
pelIeHny 3a1a4q 3a0aHHbBIMU 6 cucmeme KOOPOUHAm

Hcmopus MMeTh mpejicTaBIeHre O BKIAJE BBIIAIOMIMXCA MAaTEMAaTHKOB B | [Jocmuoicenue pesynomamos paszoena

Mamemamuk pa3BUTHE HAYKH,

u MOHUMATh POJIb MAaTEMAaTUKH B pa3BuTuu Poccun

Memoowt Hcnons30BaTh OCHOBHBIE METOJBI JIOKA3aTENbCTBA, MPOBOIUTE | Jocmudicenue pesynomamos paszoena ll;

Mamemamuk JI0Ka3aTeNNbCTBO U BBIMOJIHATE OMPOBEPKEHHE; NpUMEHAMb MamemMamuideckue 3SHaHus K Ucc1e008aHuI0

u OKpYdHcalouje2o Mupa (Mooeruposanue GuudecKux npoyeccos,

HpI/IMeH}ITB OCHOBHBIC MCTOIbI
3a1ad4;

Ha OCHOBE MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHPOEC
XapaKTepU30BaTh KpPacoTy M COBEPIIECHCTBO OKPYXKAOIIETO
MHpa U MPOU3BEICHUI UCKYCCTBA,;

NPUMEHSATh  MPOCTEHINHE  MPOrpaMMHBIC
AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE ~ CHCTEMBI
MaTeMaTHYECKUX 3aaY;

MOJIb30BAThCSA MPHUKIAIHBIMH MPOrpaMMaMH M MPOrpaMMaMH
CHUMBOJIbHBIX BBEIYHCIEHHUH JUIS MCCIENO0BAHUS MAaTEMATHYECKUX
00BEKTOB

peUiCHUA MATCMAaTUYCCKUX

cpeiactBa U
IpU  pelIeHUH

3a0a4u IKOHOMUKU)




Henu u 3a0auu xypca.

Hemu:

* (popMHpOBaHUE MPEICTABICHUI 0 MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE HayKH, CPECTBE MOJICIIMPOBAHUS SIBICHUI U IPOIIECCOB, 00 HIEAX U METOAaX
MaTE€MaTHUKU;

* pa3BUTHE JTOTUYECKOTO MBIIIJICHHS], IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, AITOPUTMHUECKON KYJIbTYpbl, KpUTUYHOCTH MBIIJICHUS HA YPOBHE,
HEOO0XOAUMOM JJ1s1 00y4YEeHHS B BBICHICH IIKOJIE IO COOTBETCTBYIOILEH CIIEUAIIBHOCTH, B Oyayliel npodecCuOHaIbHON 1eATENbHOCTH;

* OBJIaICHUC MAaTCMATUICCKUMU 3HAHUAMU U YMCHUSMU, HCOGXOZ[I/IMBIMI/I AJI1 N3YYCHUS IMKOJIbHBIX €CCTCCTBCHHOHAYUYHBIX JUCIHUIIINH Ha erIyGHeHHOM
YpOBHE, JIJIsl IOJIy4eHHST 00pa30BaHMsl B 00JIACTAX, TPEOYIOMMX YIIyOJeHHONH MaTeMaTHYECKON TTOATOTOBKY;

* BOCIIMTAHUE cpeacTBaMu MaTCMAaTUKU KYJIbTYPhI IUYHOCTHU: OTHOIICHUA K MATCMATHUKEC KaK 4aCTHU OGH.IG‘IGJIOBG‘IGCKOﬁ KYJbTYPbI 3HAKOMCTBO C HCTOpHGﬁ
Pa3BUTHUA MAaTEMATUKU, 3BOJ'IIOHHCI>1 MaAaTEMAaTHYCCKUX H,I[eﬁ, IIOHUMaHHA 3HAYMMOCTH MAaTCMaTHUKN IOJIA O6H_ICCTBCHHOFO Imporpecca.

3amaun
* CI/ICTeMaTI/IBI/IpOBaTB CBCACHHA O HHUCIaX, I/ISY‘-II/ITB HOBBIC BUBI YU CJIOBBIX BBIpa)KeHI/II\/'I n (bOpMy.]I, COBepLHeHCTBOBaTB HpaKTI/I‘-IeCKI/Ie HaABBIKHU U
BBIYMCIIMTEIbHYIO KYJIbTYPY, PACIIUPATh U COBEPIICHCTBOBATH AreOpandecKuii anmapar, coOpMUPOBAaHHBIN B OCHOBHOU IITKOJIE, U IPUMEHSATH €T0 K

PCHICHUIO MAaTCMATUYCCKUX 3ada4;

* pacIIUpUTh ¥ CUCTEMAaTU3UPOBATh O0IIME CBEACHUS O (DYHKIIMSX, TOMOJHUTH KJIACC U3y4aeMbIX (YHKLUH, IPOUILTIOCTPUPOBATh LIIMPOTY MPUMEHEHUS
(GyHKUIMN 171 ONUCAHUS M U3YYEHUS PEaJIbHBIX 3aBUCUMOCTEH;

* U3y4UTh CBOMCTBA MPOCTPAHCTBEHHBIX T€J, CHOPMUPOBAHKE YMEHUS IPUMEHSTh OJTyYSHHbIC 3HAHUS U1 PEIICHUs] TPAKTHUECKUX 3aay;

* PpasBUBaTh NPCACTABIICHUS O BEPOATHOCTHO-CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B OKPYIKArOIIEM MUPEC, COBCPIICHCTBOBATh UHTCIIJICKTYAJIbHBIC U
PEYCBBIC YMCHUSA ITYTEM O6OF3H.ICHPI$I MAaTEMATUYCCKOI'O A3bIKA, Pa3BUTHUA JIOTHYCCKOT'O MBIIIJICHU A,

* 03HAKOMMTE C OCHOBHBIMU UACIMH U METOJaMU MaTEMAaTHUYCCKOI'O aHaJln3a.

Onucanue MecTa Kypca B yueOHOM IUIaHe.

VY4eOHblil 1aH Ha u3ydeHue MmareMaTuku B 10-11kmaccax oTBoauT 6 yaca B HeJelno, B TedeHue AByX Jet: 10kiacc-216 gacos, 11kmacc-204 gaca.



JIM‘IHOC”’!Hble, Memanpedmemnble u npedmemnble pe3yjiomamaol.

Pa3sBUTUC CIIOCOOHOCTH K CaMOITIO3HAaHHUIO, CAMOPA3BUTHUIO U CAMOOIIPCACIICHUTO,

(dbopMUpOBaHNE TUUYHOCTHBIX IEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMbI 3HAYUMBIX COLUATBHBIX U MEXJINYHOCTHBIX OTHOIIICHUH,
JIMYHOCTHBIX, PCTYJIATUBHBIX, IIO3HABATCIIbHBIX, KOMMYHUKATHBHBIX YHUBCPCAJIbHBIX y‘I€6HBIX I[CﬁCTBHfI, CHOCOGHOCTI/I HUX UCIIOJIB30BaHUA B
y4eOHOM, TTO3HABATEIILHON U COIMAIbHON MPAKTHKE;

(dopMHpOBaHUE YMEHHI CAMOCTOSATENILHOTO TUTAHUPOBAHUS U OCYILIECTBICHUS YU€OHOH 1eATEIbHOCTH U OPraHn3allui y4eOHOTrO COTPYIHUYECTBA C
Me/1aroraMu ¥ CBEPCTHUKAMU, TIOCTPOCHUS HHIUBUIYaJIbHOTO 00pa30BaTeIbHOTO MapUIpyTa;

pelieHre 3aaa4 001EeKyIbTYPHOTO, TIMYHOCTHOTO U MTO3HABATEIBHOTO PA3BUTHUS O0yUaIOIINXCS;

noBbIeHNe 3P (HEKTUBHOCTH YCBOCHUS 3HAHUHM M y4eOHBIX ACHCTBHM, (POPMUPOBAHKE HAYYHOTO TUIIA MBIIUICHUS, KOMIETEHTHOCTEH B
IPEIMETHBIX 00JIaCTsIX, y4eOHO-1CCIe10BATENbCKON, IPOEKTHONW U COLMATIbHON 1EATEIHOCTH;

CO3J1aHHU€ YCIOBUI JJIi HHTErPAIlM YPOUHBIX U BHEYPOUHBIX ()OPM y4eOHO-HCCIEI0BATENBCKOM 1 TPOSKTHON AEATEIbHOCTH 00yJaromuxcs, a
TaKXKe UX CaMOCTOSITEIbHOM pabOTHI 10 MOATOTOBKE U 3aLIUTE UHIANBUIYAIBHBIX IPOCKTOB;

(opMHpOBaHNE HABBIKOB YYaCTHsI B Pa3IMYHBIX (hOpMaxX OpraHU3allui yueOHO-HCCIE0BATENbCKON U MTPOSKTHOMN JEATEIIbHOCTH (TBOPUYECKHE
KOHKYPCBI, Hay4HbI€ 00IIECTBa, HAYYHO-TIPAKTHYECKUE KOH(EPEHIINH, OTMMITHA/Ib], HAIMOHAJIbHbIE 00pa30BaTeIbHBIC IPOTPAMMBI U APYTHE
(GbopMbl), BO3MOKHOCTb MOJIy4EHHS IPAKTUKO-OPUEHTUPOBAHHOIO PE3yJIbTaTa;

IMPAKTUYCCKYIO HAITPABJIICHHOCTH IIPOBOJUMBIX I/ICCJ'ICILOBaHI/Iﬁ N MHIUBUAYAJIBHBIX ITPOCKTOB,

BO3MOXHOCTDB IMPAKTUYCCKOI'O UCITIOJIb30BaAHUA HpI/IO6peTéHHHX O6yanOH_II/IMI/IC$I KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB LCJICIIOIaraHusl,
ITaHUPOBAHUA U CAMOKOHTPOJIA;

MOJITOTOBKY K OCO3HAHHOMY BBIOOPY JajibHeiero oopa3oBaHus U MpoecCHOHATBHON 1eITeIbHOCTH.

JIuunocmmuule pezyromamst npenoaaralT copMupoOBaHHOCTD!

CIIOCOOHOCTH K CaMOIIO3HAHUIO, CAMOPA3BUTHUIO U CaMOOIIPCACICHUTIO,

JINYHOCTHBIX LIECHHOCTHO-CMBICJIIOBBIX OpI/IeHTI/IpOB n yCTaHOBOK, CUCTCMBbI 3HAYUMBIX COIITMAJIBbHBIX U MCKIIMYHOCTHBIX OTHOmeHHﬁ, JIMYHOCTHBIX,
perHHTI/IBHBIX, IIO3HaBaTCIIbHBIX, KOMMyHI/IKaTI/IBHBIX YHI/IBepca.HBHBIX y‘-I€6HBIX I[CI‘/JICTBI/II\/'I, CHOCO6HOCTI/I HX UCIIOJIB30BaHUS B y‘lCGHOﬁ,
MO3HABATEIHLHON U COIMAIbHON MPAKTHUKE;

YMEHUH CaMOCTOSITEILHOTO TNIAHUPOBAHUS M OCYIIIECTBICHUS y4eOHOM AeITeIbHOCTH U OpraHu3aluy y4eOHOro COTpYAHUYECTBA C MeAaroraMu u
CBEpCTHHKAMH, TIOCTPOCHUS UHANBUIYAIEHOTO 00pa30BaTEIbHOTO MapIIPYTa;

YMEHHH pelieHus 3a/1a4 00IIeKyIbTYPHOI0, JUMYHOCTHOTO U MO3HABATEIHLHOIO Pa3BUTHS 00yUaloIIuXCsl;



OTBETCTBEHHOI'0 OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTh 00YYarOIUXCs K caMOpeanu3aluy 1 caMooOpa30BaHUIO HA OCHOBE Pa3BUTOM
MOTHBALUH Y4€OHOH IE€ATENbHOCTH U JIMYHOCTHOTO CMbICIIA U3YUEHUsI MAaTEMaTHKH, 3aMHTEPECOBAHHOCTh B IPUOOPETECHUH U PACIIUPEHUN
MaTeMaTHYECKUX 3HAHUH U crIOCOOO0B IEHCTBUNA, OCO3HAHHOCTh MOCTPOCHUSI MHIAMBUAYATbHONW 00pa30BaTeIbHON TPACKTOPHH;

L[EJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAaKTHKH.

JIOTHYECKOTO MBILIUICHUS: KPUTUYHOCTHU (YMEHHE PAaclO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKAa3bIBAaHU ), KDEATUBHOCTH (COOCTBEHHAs
apryMeHTalus1, ONPOBEPKEHHUs, ITOCTAHOBKA 33134, (HOPMYITHPOBKA MPOOIIEM, HCCIEIOBATENbCKUNA IPOCKT U AP.).

MemanpeomemHuole pe3yibmanpl NPeANoJaralT cGopMUPOBAHHOCTH:

CIIOCOOHOCTH CaMOCTOSTEIBHO CTaBUTh e y‘lC6HOﬁ n HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIJIAHUPOBATh, OCYIIECCTBJIATh, KOHTPOJIUPOBATH U
OLICHUBATb y‘I€6HH€ JIENCTBHS B COOTBETCTBHUHM C IIOCTAaBJICHHOM 3aJaueii u YCJIOBUSAMH €€ BBIIIOJIHCHU A,

YMEHUS CAMOCTOSITEIHHO IJIAHWPOBATH ATbTEPHATUBHBIC ITYTH JTOCTHKEHUS 11eJIeH, 0COZHAHHO BHIOMPATh Hanbosee 3QheKTUBHBIE CIIOCOOBI
peleHus y9eOHbBIX U MO3HABATECIBHBIX 3a]1a4;

YMEHUS HaXOIUTh HE0OXOAMMYIO HH()OPMAIIHIO B a3 IMYHBIX UCTOYHHUKAX (B CIIPAaBOYHUKAX, JIUTepaType, HTepHEeTe), MpeacTaBiIsaTh
nH(pOpManuo B pa3nuaHOl hopme (CTOBECHOM, TAOTUIHOM, TpadUIeCcKOi, CAMBOJIMYECKO), 00padaThiBaTh, XpaHUTh U TIEpeiaBaTh HHGOPMAITHIO
B COOTBCTCTBHUHU C MMO3HABATCIIbHBIMU WJIM KOMMYHHUKATUBHBIMU 3ala4aMU;

BJIQ/ICHUA NTPHEMaMH YMCTBEHHBIX JIEHCTBUI: ONpeeTeHHs MOHATUH, 0000IIeHNs, yCTaHOBJICHUS aHAJIOT Ui, KilacCU(UKALUK HA OCHOBE
CaMOCTOSITENTLHOTO BBIOOpA OCHOBAHUI M KPUTEPHEB, YCTAHOBJICHHS POJIOBUIOBBIX U TPUUNHHO-CIIEICTBEHHBIX CBS3€H, TOCTPOCHUS
YMO3aKIIOYeHUH HHIYKTUBHOTO, J€TYKTUBHOTO XapaKTepa WK 110 aHAJIOTUH;

YMEHUS OPraHU30BBIBATh COBMECTHYIO YUEOHYIO I€ATEIbHOCTD C YUUTEIEM M CBEPCTHUKAMU: ONPENEIATh eI , PACIpeaesaTh QYHKIUH,
B3aMMO/ICHCTBOBATH B IPYIIINE, BBIBUTAaTh TUIIOTE3bl, HAXOUTH peIICHHE TPOOIEMBI, pa3perath KOHQIUKTH HA OCHOBE COTJIACOBAHUS MMO3UIUH U
ydeTa UHTEPECOB, apryMEHTUPOBATh U OTCTaMBaTh CBOE MHEHHUE.

Ilpeomemmnoie pe3yromamepl IPeANoaaraloT cGoOpMUpPOBAHHOCTD !

NpeCTaBICHUN 0 HEOOXOIMMOCTH JI0KA3aTeNbCTB IPH 0OOCHOBAaHMH MAaTEeMaTHUYECKUX YTBEP)KJICHHUH U POJIM aKCHOMATHKH B IPOBEICHUHI
JNEAYKTUBHBIX PacCyKICHU;

NOHSATUITHOTO armapara o OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (popMyi 1 YMEHHUSI X IPUMEHSTh; YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

YMEHUN MOJEIIMPOBATh PEAJIbHBIC CUTYALIMH, UCCIIE0BATh IIOCTPOECHHBIE MOJIEIIN, HUHTEPIPETUPOBATH IIOJYYCHHBINA PE3YIIbTAT;

MPECTaBICHUN 00 OCHOBHBIX MOHATHIX MaTEMaTHYECKOTO aHAIN3a M UX CBOMCTBAaX, BJaJlcHIUE YMEHUEM XapaKTepHU30BaTh MOBEACHUE (PYHKIIUH,
HCIIOJIb30BAHUE NTOIYYEHHBIX 3HAHUH JJIs OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;



BJIa/ICHE YMEHUSIMHU COCTABIIEHUS BEPOATHOCTHBIX MOJIEJIEH MO YCIOBHIO 337]aul U BBIYUCIICHUS BEPOSITHOCTH HACTYIIEHUSI COOBITHIA, B TOM YHCIIE
C MpuMeHeHueM (opMyJs1 KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIeA0BaHUS CIIyYalHbIX BETMYHH 10 UX PACIPEIeICHUIO

c(OpMHUPOBAHHOCTH HABBIKOB YUaCTHS B Pa3IMYHBIX (popMax opraHU3alu ydeOHO-UCCIeI0BaTENbCKON U IPOEKTHOM IeATEIbHOCTH (TBOpUYECKHE
KOHKYpCBI, Hay4HbI€ 00I11€CTBa, HAYYHO-TIPAKTHUECKHE KOH(EPEeHIINH, OTMMITNAbI, HAIIMOHAIbHBIE 00pa30BaTeIbHbIE MPOTPAaMMBI U Ap. POPMBI)

K OCO3HaHHOMY BBIOODY JlaibHEHIIero 00pa3oBaHus U MpodecCHOHATBbHON ACSITEIHHOCTH.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS OCHOBHOW 00pa30BaTelIbHOM MPOTPaMMbl CPEIHETO 00MIero o0paszoBanus NIl Y4€OHBIX MMPEIMETOB, B TOM UUCIIE
«MaremaTukay, Ha yriyOJeHHOM YpOBHE OpUEHTHPOBAHBI IPEUMYIIIECTBEHHO Ha MOATOTOBKY K MOCIEAYIOIEMY PO ecCHOHAIEHOMY 00pa30BaHuUIo,
pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEH 00yUaromuxcs myTem 0osee riry0ooKoro, 4eM 3TO MpeayCcMaTpruBaeTcs 0a30BbIM KypCOM, OCBOGHHEM OCHOB
HayK, CHCTEMaTHYECKUX 3HAaHUH U CIIOCOOOB JeHCTBUH, MPUCYIINX JAHHOMY Y4€OHOMY MPEIMETY.

TpeboBanus K MpeIMETHBIM pPe3yIbTaTaM OCBOCHHUS 0a30BOT0 Kypca MaTeMaTHKH JIOJIKHbBI OTPaXKaTh:

c(OpMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMAaTUKE KaK YaCTU MUPOBOM KyJIbTYphl U O MECTE€ MAaTEMAaTHKU B COBPEMEHHOW ITUBUIIM3AIUH, O
crocob6ax onucaHusi HAa MATEMaTHIECKOM SI3BIKE SIBIICHUN pPeaTbHOTO MUPA;

c(OpMHUPOBAHHOCTH MPEACTABIECHUI 0 MaTEMAaTUYECKUX MOHATUAX KaK O BAKHEHIINX MAaTeMAaTUYECKUX MOJAECISAX ,[103BOJISIIOIINX ONKCHIBATh U
HU3Yy4aTh pa3HbIC MTPOLCCCHI U ABJICHHUA, IOHUMAHNUEC BO3MOKHOCTU AKCUOMATUYCCKOT'O ITOCTPOCHUS MATEMATUICCKUX TGOprI;

BJIa/ICHUE METOJIaMH JI0Ka3aTeJIbCTB U aJlTOPUTMOB PEILICHUS; YMEHHE UX MIPUMEHSTh, IPOBOJIUTH 1I0Ka3aTeIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS
3a/1a4;

BJIaJICHUE CTaHJIapTHBIMU IPUEMaMHU PELIEHUS! PallMOHAIBHBIX U UpPallMOHATbHBIX, TI0KA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPHUUECKUX ypaBHEHUN
1 HCPABCHCTB, UX CUCTCM; UCITIOJIb30BAHUC I'OTOBBIX KOMITIBIOTCPHBIX IIPOI'paMM, B TOM YHUCJIC OJId ITOUCKA ITYTHU PCIICHUA U WJUIIOCTPALlUK PCIICHUA
YpaBHEHUI U HEPABEHCTB;

C(bOpMI/IpOBaHHOCTB HpeI[CTaB.HeHI/II\/'I 06 OCHOBHBIX ITOHATHAX, UACAX U MCTOAAX MAaTEMATUUYCCKOI'O aHaJIM3a,

BJIa/ICHUE OCHOBHBIMH MOHSATUSMU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTYpax, MX OCHOBHBIXCBOMCTBAX; C(POPMUPOBAHHOCTH
YMEHUS PacCliO3HABATh HA YepTekKaxX, MOJIENAX U B pealibHOM MUPE TeOMETpHUECKUE (PUTYPBI; MPUMEHEHNE U3YYEHHBIX CBOMCTB F€OMETPUUECKUX
¢buryp u hopmyn il perieHnsi FeOMETPUUECKUX 3ajay U 3ajay ¢ MPAKTUYECKUM COJIEp>KaHUEM;

C(bOpMI/IpOBaHHOCTB HpeI[CTaB.HeHI/II\/'I O IIponeccax v sABJICHUAX, UMCIOIIHUX BepOHTHOCTHBII\/'I XapaKTECp, OCTATUCTUICCKHUX 3aKOHOMCPHOCTAX B
peaibHOM MHpE, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOU TEOPUHU BEPOATHOCTEH; YMEHUN HAXOJUTh U OIICHUBATh BEPOSITHOCTH HACTYIICHUS
COOBITHI B TPOCTEHUIINX MPAKTHUECKUX CUTYAIUSIX U OCHOBHBIC XapAKTEPUCTUKHU CIyYailHBIX BEIUYHH;

BJIa/ICHHE HAaBbIKAMU HCIIOIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM NP PEUICHUH 3a/1a4.

TpeOGoBanus K IPeIMETHBIM pe3yIbTaTaM OCBOCHHUSI YTIyOIeHHOIO Kypca MaTEMAaTHKH JO0JKHBI BKIIIOYATh TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS 06a30BOT0O
Kypca 1 JIONOJIHUTENIbHO OTPaXaTh:

c(OPMHPOBAHHOCTH MPEACTABICHUHN O COIUANIBHBIX, KYJIIbTYPHBIX U UCTOPUYECKHUX (PaKTOPAX CTAHOBICHHS MAaTeMaTUKU M HH(OPMATHKH;



e cpOpMUPOBAHHOCTH OCHOB JIOTHYECKOI0, AITOPUTMUUECKOTO U MATEMATUYECKOTO MBIIIICHUS;

e c(hOPMHUPOBAHHOCTh YMEHUH NMPUMEHATH TOJTYUYEHHBIEC 3HAHU [TPH PELLICHUN PAa3IUYHBIX 3a/1a4;

e c(hopMHpPOBAaHHOCTH MPEACTABICHUN O MaTEMaTHKE KaK YaCTH O0IIeYesIOBEYECKON KyIbTYPhl, YHUBEPCAIILHOM SI3bIKE HAYKH, TO3BOJISIIOIIEM
OIMCHIBATh U U3y4aTh pPEAJIbHBIE MPOLIECCHI U SABJICHUS;

e TIOHMMaHHUE COLMAIBHOT0, SKOHOMUYECKOI 0, TOJIUTHYECKOT0, KyJIbTYPHOT'0, FOPUINYECKOT0, IPUPOJHOTO, SPrOHOMHYECKOT0, METULIMHCKOTO U
($U3MOTOrNYECKOr0 KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTUH; IPUHATHE 3THYECKUX ACTIEKTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e c(hOPMHUPOBAHHOCTb MPEACTABICHUNA O HEOOXOAUMOCTH JI0KA3aTENILCTB MMPH 0OOCHOBAHUHM MAaTEMAaTUYECKUX YTBEPXKICHUH U POJIM aKCUOMATHKH B
MIPOBEACHUH JIETYKTUBHBIX PACCYXKACHUM;

e c(hOPMHUPOBAHHOCTbH MOHATUIHOIO anmapara o OCHOBHBIM pa3JielaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (popMyI1 M yMEHHUS UX
INPUMEHSTh; YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIaPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

e cpOpMHUPOBAHHOCTH YMEHHI MOAECTUPOBATH PEeaIbHbIE CUTYAIlUHU, UCCIEA0BATh MOCTPOCHHbBIE MOJIENIN, HHTEPIPETUPOBATD MOJYUYEHHBIN pe3ybTarT;

e c(hOPMHUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHATN3a M UX CBOICTBAX, BJa/IcCHUE YMEHHUEM XapaKTepH30BaTh
noBeieHue (QYHKIUH, UCIIONb30BaHKE MTOYY€HHbBIX 3HAHUN U1 OMMCAHUS U aHAJIW3a PEaIbHBIX 3aBUCUMOCTEI;

e BJIAJICHUE YMEHHUSMHU COCTABIICHHS BEPOSATHOCTHBIX MOJIEJIECH IO YCIOBHUIO 337a4l U BEIYUCIICHUS BEPOATHOCTH HACTYIUICHUSI COOBITHI, B TOM YHCIIE
C mpuMeHeHueM (opMys1 KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; UCCIE0BAaHUS CIIyYaliHBIX BETMYMH 0 UX PaCIpeleIeHHIO.

Conep:xxanue y4eOHOro nmpeamera.
Auredpa.

HeiictBurenpHble yncina. [lonsaTue HaTypanbHOro uncia. MHoxecTBa uncen. CBolcTBa AEMCTBUTENBHBIX Yncel. KoMIekcHble yncia 1 onepanny Haj
HUMHU. MeToa MaTeMaTH4ecKo MHAYKIWH. JJoKa3aTeqbCTBO YMCIOBBIX HEPABEHCTB. J{emMMOoCTh 1enbiX ynces. CpaBHEHUS 10 MOAYJIO m. 3aauu ¢
LIEJIOYNCIICHHBIMH HEU3BECTHBIMH.

ParnmonanbHble ypaBHeHUS U HepaBeHCTBa. PannonanbHble BepaxkeHus. @opmyisl OuHoma HeloTOHA, CyMMBI M pa3HOCTH cTeneHeid. [lenenue
MHOTOYJIEHOB € OCTaTKOM. PaninoHanpHble ypaBHeHUA. CHCTEMBI PAlIMOHAIBHBIX YPaBHEHHUN. MeTOo HHTEpBAJIOB PEIICHUS HEPABEHCTB. PannoHanbpHble
HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI palliOHAIBHBIX HEPABEHCTB.

Kopens crenenu n . [Tonsitue kopus crenenu n. Kopau 4eTHOI 1 HEUETHOM cTeneneil. Apudmerndyeckuil kopeHb. CBoicTBa KopHel creneHu n. CTeneHb
MOJIOKUTEIBHOr 0 uncia. [IoHsATHe U CBOMCTBA CTENEHU C pallMOHATIBHBIM MOoKa3aTeseM.[IoHsATHe cTeneHu ¢ nppalMoHaIbHBIM [10KA3aTEeNIEM.

Jlorapudmsl. [Tonstue u coiicta norapudmos. Jlorapupmuueckas ¢pynkuus. JecaTuunslii torapudm (mpubnmkeHHble BrunciaeHus). [lokazaTensHbie 1
norapupMHUUecKue ypaBHEHUS U HepaBeHCTBa. [IpocTelinme nokasarenabHble U JJorapuMuyeckre ypaBHEeHHs. Y paBHEHMs], CBOJAIINECS K IPOCTEHILINM
3aMeHol Hen3BecTHOTO. [IpocTeiime nokasarenbHble U orapudmudeckre HepaBeHCTBAa. HepaBeHCTBa, CBOASIINECS K TPOCTEHIITNM 3aMEHOM
HEU3BECTHOTO.



Cunyc, kocunyc yria [lonarue yria u ero mepsl. OmnpeneneHe CuHyca U KOCUHYyca yria, OCHOBHbBIE (POPMYJIBI JUIsl HUX. APKCHHYC U apKKOCUHYC.
Tanrenc u koranrerc yria OmnpezeneHue ¥ OCHOBHBIC (OPMYIIBI ISl TAHTEHCA U KOTAHTEHCA yriia. APKTaHTeHC U apKKOTaHTeHC. DOPMYITbI CIIOXKECHHUS.
Kocunyc cymmsl (1 pazHocTH) ABYX YriioB. DopMyIibl st AOMOJIHUTENBHBIX YTI0B. CHHYC CYyMMBI (M pa3HOCTH) ABYX yriioB. CyMMa U pa3HOCTb CHHYCOB
1 KocuHycoB. DopmyIibl AJist TBOWHBIX U MOJOBUHHBIX yrioB. [IpousBeeHne CHHYCOB U KOCUHYCOB. POpPMYIIbI [JIsl TAHT€HCOB. TPUTOHOMETPUUECKUE
¢GbyHKIMHU ynciaoBoro aprymenTta. yHkuuu y = sin X, y = cos X, y = tg X, y = ctg X. Tpuronomerpuueckue ypaBHeHUs 1 HepaBeHCcTBa [Ipocreiinue
TPUTOHOMETPUYECKUE YpaBHEHUs. TpUrOHOMETpUUYECKHE YPaBHEHHUSI, CBOJSAIIMECS K MPOCTEHIITNM 3aMEHON HEeU3BeCTHOTO. [IprMeHeHne OCHOBHBIX
TPUTOHOMETPUYECKUX (HOPMYI IJIs perieHus: ypaBHeHu. OmHOpoIHbIe ypaBHeHHsI. [IpocTeiime TpuroHoMeTpuyeckue HepaBeHcTsa. HepaBeHcTRa,
CBOJSLLIAECS K MPOCTEUIINM 3aMEHON HEU3BECTHOTO. BBEIEHHE BCITIOMOTaTEIBHOIO yIJia.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U Teopuu BeposTHocTel. [lepectanoBku. Pazmemenus. Coueranus. BepositHocTs coObiTus. IloHsTHE 1 CBOMCTBA
BEpOSATHOCTH coObITHsA. HacToTa. YcinoBHas BepoaTHOCTh. OTHOCHUTENbHAS YacTOTa COOBITHS. Y CJIOBHAs BEPOSITHOCTh. He3aBucuMbIie COOBITHSI.

[ToBropenue. Ilpu opranu3anuu TEKYIIETO U UTOTOBOTO MOBTOPEHUS UCTIOIB3YIOTCS 3aaHusl U3 pasjena «3agaHus JUisi IOBTOPEHUS» U JIpyTue
MaTepUabl.

@Oynaxunn. OyHkuy 1 ux rpapukn JnementapHsle Gpyakunu. ViccnenoBanue GyHKIUI U TO-CTpOeHUE UX TPa(GUKOB 37I€MEHTAPHBIMU METOAAMH.
OcHoBHbIE cr1ocO0BI TpeoOpazoBanus rpadukos. ['paduku pynkuuit, conepkamux moaynu. [Ipenen ¢pynxun u HenpepsiBHOCTD. [loHsATHE MTpenena
¢ynkm. OTHOCTOPOHHUE MIPEAEBI, CBONCTBA IpeaenoB. HenpepsIBHOCTD hyHKIMIT B TOUKE, HA MHTEPBae, HAa OTpe3ke. HenmpephIBHOCTH 311€MEHTapHBIX
¢bynkuuit. PaspeiBabie Gpynkiun. O6patnsie Gpynkiun . [lonstue oOpatHoit pyHkuuu. Bzaumuo obpatasie pyHKuu. OOpaTHbIE TPUTOHOMETPHUECKHUE

byHKIIHIH.

Hagana MaTeMaTH4eCKOr0 aHAJIH3A.

[Ipenen nocnenoBarensHocTu. CBOMCTBA MpeaenoB. beckoneuHo yObIBatomias reomerpuueckas nporpeccus. Yucino e. IlpousBonnas. [lonsrue
npon3BoHOM. [Ipon3BoOIHAS CyMMBI, Pa3HOCTH, TPOU3BEICHUS U YACTHOTO ABYX GyHKIHH. HempephIBHOCTh GYHKITNNA, MMEIOIIHUX TPOU3BOIAHYIO,
maddepentman. [TponsBonusie anemenTapubix pyHkuuid. [IponsBoganas cnoxuoit pynkiuu. IponsBognas odparnoit pynkimu. [pumenenue
MPOU3BOIHON. MakcuMyM 1 MUHUMYM QYHKIIMH. Y paBHEHHE KacaTenbHOU. [IpubmmkenHble BerauciieHus. Teopemsl o cpeaaeM. Bo3pacranue u yosiBaHue
¢bynkuuit. [Ipon3BoHbIE BRICIIUX MOPSAKOB. BeITyKIIOCTh rpaduka GyHKIHUU. DKCTpEeMYM (YHKLIUHU C €AMHCTBEHHON KPUTHYECKOM TOUKOi. 3a1aun Ha
MaKCUMyM U MUHUMYM. AcUMITOTHL. IpoOHo-muHeliHas Qynkius. [Toctpoenue rpadukoB GyHKIHMI ¢ MpUMEHEHHEM IPOU3BOIHON. DopMyIia u psij
Tennopa.

[TepBooOpasnas u unrerpain. [lonsTue nepBooOpa3Hoii. 3aMeHa epeMEHHON 1 HHTETpU-pOBaHKE Mo YacTsAM. [1nommaas KpuBoIMHEHON Tpanenuy.
Omnpenenennpiit uaTErpai. [pubnuxenHoe BeauciaeHUE onpeaeneHHoro naterpaia. ®opmyna Herotona — JleliOnuma. CBoiCTBa ONPECIICHHBIX
UHTErpajoB. [[puMeHeHne onpeeeHHbIX HHTETPAIOB B FTeOMETpUYEecKX U prusnueckux 3anayax. [lonstue nuddepenunanbHoro ypaBHeHus. 3aaaud,
npuBosIIHe K AuddepeHInaTbHbBIM YPaBHCHUSIM.



YpaBHEHUs 1 HEPABEHCTBA.

PaBHOCHIIBHOCTH ypaBHEHUI U HEPaBEHCTB. PaBHOCHIIbHBIE TPeoOpa30BaHus YpaBHEHUN W HEPABEHCTB. Y paBHEHUsI-cleACTBUA. [loHATHE ypaBHEHUS-
crnencTBus. Bo3Benenue ypaBHeHMs B YeTHYIO cTeneHb. [loTeHmpoBanue norapupmuieckux ypaBHeHui. [IpruBenenne nojo0HbIX YWIEHOB ypaBHEHHUS.
OcBoOoskieHue ypaBHeHUs OoT 3HaMeHaTend. [IpuMmenenue norapuMuyeckux, TPUrOHOMETPUUECKUX U IpYrux (GopMyil. PaBHOCUIIBHOCTD YpaBHEHUN U
HEPaBEHCTB CUCTeMaM. PelieHre ypaBHEHHMI ¢ TOMOIIIBIO cucTeM. YpaBHeHus Buaa f(a(x)) = f($(x)). Perienue HepaBeHCTB ¢ MOMOIIBIO CUCTEM.
Hepasenctpa Buna f(a(x)) > f($(x)). PaBHOCHIIBHOCTE ypaBHEHHI Ha MHOKECTBax. Bo3Be/ieHHE ypaBHEHHS B YETHYIO CTEIICHb. Y MHOKEHUE YPAaBHEHHS Ha
¢dbynkuio. JlorapudmMupoBaHre U MOTEHIIUPOBAHUE YPaBHEHUH, IPUBEACHNE TT0IOOHBIX YWICHOB, MPUMEHEHHE HEKOTOPHIX (hopMyIl. PABHOCHIEHOCTH
HEpaBEHCTB Ha MHOKeCTBa. Bo3BeieHNe HEpaBEHCTBA B UETHYIO CTENIEHb U YMHO)KEHHE HEPABEHCTBA Ha (DYHKIMIO, TOTEHIIMPOBAHUE JIOrapu(HPMUIECKUX
HEpPaBEHCTB, IPUBEJCHNE OJOOHBIX YWICHOB, IPUMEHEHNE HEKOTOPBIX (hopmyi. HecTporue HepaBeHcTBa. MeTo 1 MPOMEXKYTKOB [l YypaBHEHUN U
HEPaBEHCTB. YpaBHEHHs U HEPABEHCTBA C MOAYJIAMU. MeTOJl HHTEPBAJIOB Ui HENPEepbIBHBIX (hyHKIMIA. Mcrionb30BanHe cBOMCTB (DyHKINH TPU pEIICHUN
ypaBHEHUI U HepaBeHCTB. Mcnonp30BaHue o0nacTell CylnecTBOBaHMSI, HEOTPULIATEIIbHOCTH, OTPAaHUYEHHOCTH, MOHOTOHHOCTH U SKCTPEMYMOB (DYHKIIHH,
CBOMCTB CHHYCa U KOCHHYCa IIPY PEIICHUN YpaBHEHUI U HEpaBEeHCTB. CUCTEMBI ypaBHEHUN C HECKOJIbKUMHU HEM3BECTHBIMH. PaBHOCHIIBHOCTH CHCTEM.
Cucrema-cnenctsue. MeTosa 3aMeHbl HEM3BECTHBIX. PacCyKIeHUs ¢ YMCIOBBIMU 3HAYEHUSIMU IIPU PELICHUN CUCTEM YPAaBHEHUM. Y paBHEHUS, HEPABEHCTBA
Y CUCTEMBI C MMapaMeTpaMu. Y paBHEHUSI, HEPABEHCTBA U YPaBHEHUS C TAPAMETPOM.

[ToBTopenue. Ilpu opranu3anuu TEKyIIETO 1 UTOTOBOTO MOBTOPEHUS UCTIOIB3YIOTCS 3aJaHusl U3 pasnena «3agaHus JUisi IOBTOPEHUS» U JIpyTue
MaTepuabl.

I'eomerpus.

[Ipsimble ¥ TIIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE IOHATHS CTEPEOMETPUN (TOUKA, MPsAMAasi, INIOCKOCTb, IPOCTPAHCTBO).

IIepecekaromuecs, napajjiesbHble U CKPELIUBAIOIIMECS IPSIMBIE. YTOJ MEXAY IIPSAMBIMU B IIPOCTpaHCTBE. [lepneHIuKyIsapHOCTb PSAMBIX.
[TapannenpbHOCTh U NEPIEHIUKYIAPHOCTD MPSIMOU U INIOCKOCTH, IPU3HAKU U CBOWCTBA. Teopema o Tpex nepneHaukynsapax. [lepnenaukymnsap u HakJIOHHas.
VYroia Mexay IpsMO# U IUNIOCKOCTBIO.

[TapaenbHOCTB IIOCKOCTEN, EPIEHIUKYIISIPHOCTD INIOCKOCTEH, IPU3HAKKA U CBOWCTBA. /[ByrpaHHBIN yroJl, TMHEHHBIN YroJl ABYTPAaHHOIO yrila.

PaccTosiHust OT TOUKH 10 TIIIOCKOCTH. PaccTosiHue OT MpsiMOil 0 IIIOCKOCTH. PaccTosHue Mexay napauiebHbIMU IJIOCKOCTAMU. PaccTosHue Mexay
CerLLII/IBaIOH_II/IMI/ICH Hp}IMBIMI/I.

[TapannensHoe mpoekTUpoBaHue. [1nomans opToroHanabHON MPOSKIIMM MHOTOYToJbHHKA. V300paskeHre MPOCTPaHCTBEHHBIX (PUTYD.

Muororpanauku. Bepuunsl, peOpa, rpanu MHOrorpanHuka. Pazseprka. MHororpantsle yrisl. Beimykiibie MHOTOrpaHHuKH. Teopema Ditnepa.



[Ipusma, ee ocHOBaHUs1, OOKOBBIE pedpa, BEICOTa, OOKOBasi MOBEPXHOCTH. [Ipsamas u HakmoHHas npu3Ma. [IpaBunsHas npusma. [lapamtenenunen. Kyo.
[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyronbHas nupamuaa. [IpaBunbHas nupamuaa. Y cedeHHasi MUpamMuaa.

Cummerpui B KyOe, B apajuiesienuiiesie, B mpu3Me u nupamujae. [IoHsTHe 0 CHMMETPHH B IPOCTPAHCTBE (LIEHTpalbHasA, OceBasi, 3epKanbHas). [Ipumepsl
CUMMETPHUH B OKPY>KAIOIIEM MUDE.

Ceuenus ky0a, npusmbl, nupamubl. [IpeacraBienre o MpaBUIIbHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTadap, JOJAEKadAP U UKOCAdIP).

Koopaunats! 1 BekTophl. JlekapToBbl KOOpAWHATHI B IpocTpaHcTBe. Dopmysia pacCTOSHUS MEXAY ABYMS TOUKaMU. Y paBHEHHS c(Pephl U MIIOCKOCTH.
®opmysa pacCTOSHUS OT TOUKH /10 TNIOCKOCTH.

Bekropel. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. C10KEHUE BEKTOPOB U YMHOKEHHE BEKTOPA HA YKCIIO. YTOJ MEXy BekTopamu. KoopauHaTsl BEKTOpa.
CkansipHoe npousBeieHre BeKTopoB. KomnHeapHbie BeKTOphL. Pa3noxeHnne BeKTopa Mo AByM HEKOJTMHEApHBIM BekTopaMm. KomruianapHbie BEKTOPBI.

Pa3noxxenue no TpeM HEKOMITJIAHAPHBIM BEKTOpaM.

Tena u moBepxHocTH Bpamenus. Lunmuaap u koHyc. YcedeHHbI koHyc. OCHOBaHME, BRICOTA, OOKOBask MOBEPXHOCTH, 00pa3yroias, pa3BepTka. OceBbie
CCUCHUA U CCUCHUS MTapaJlJICJIbHBIC OCHOBAHHIO.

[Tap u cdepa, ux cedeHus1, KacateabHas IIOCKOCTH K cepe.
OOBeMBI TE U TUIOIAaN UX moBepxHocTel. [TorsTue 06 o6beme Tena. OTHoMEeHne 00bEMOB MOJOOHBIX TEJl.

®opmyiel 00bEMa Ky0a, IPSIMOYTOJIBHOTO MapajuieNenunesia, Npu3mMsl, TUIHHIpa. opMyiel 00beMa nUpaMuabl U KoHyca. @opMyIibl 10U
MOBEpPXHOCTEN UIMHpa U KoHyca. DopMyiel o0bema mapa u miomanau chepsl. Teopema Uesl u Teopema MeHenasi.

Y4yeOHo-MeTOANYEeCKHH KOMILJIEKC

Y4yeOHO-MEeTOINYECKHUI KOMILIEKC

1.AtanacsH, JI.C. 'eometpust 10—-11 [Tekct]: yue6. mis obmeobpasosar. yupexaenuit/ JI.C. Atanacsx, B.®. byry3os, C.b. Kagomies. — M.:
[Ipocsemienue, 2014

2. YueOHUK U 3a/1aUHUK «Anrebpa 1 Hadayia Maremarudeckoro aHanmsa. 10 kmacc.11 kmace . bazoBeiit u yrimyOneHHsiin ypopau» A.I'. Mopakosuy, B.I1.
CemenoB, Mocksa «Muemo3uHa» 2019r. Beimyck



3. «Anrebpa u Hauana ananu3a. 10 kmacc. [Ipodubabiii ypoBenb. Kortponbabie padote» B.U. 'mu3bypr, Mocksa «Muaemo3una» 2019r. Beimycka
4.. 3uB, b. I'. lunaxtideckre Marepuais o reomerpun st 10 k. [Teker] / B. T'. 3us. - M.: [poceerenue, 2015.

Kanennapuo-remaruvecknii miaaun 11 kiaace

Ne Kon-Bo wacoB | Jlata
Ne o/l 3aH§Tm Tema 3ansaTHA
TeMe

1-4 1-4 IloBTOpeHue matepuana 10 kiaacca. Bxoonas konmponwvhas paboma 4 8.09
MHorouJieHbl 10
o-7 o-7 §1. MHOrousI€HBI OT OJIHOM EpEMEHHON 3

8-10 8-10 § 2. . MHOTO4JIEHBI OT HECKOJIBKUX MEPEMEHHBIX 3 18.09
11-13 11-13 | § 3. YpaBHEHHS OT BBICHTUX CTCTICHEH. 3

14 14 Konmponvnasa paboma Ne 1 1 25.09
BekTopbl 7
15 1 IloHsATHE BEKTOpA. 1
16 2 PaBeHCTBO BEKTOPOB 1
17 3 Crno)xeHue 1 BhIYMTaHnue BEKTOpoB. CymMMa HECKOJIBLKUX BEKTOPOB 1
18 4 YMHOXEHHE BEKTOpA Ha YUCIIO 1
19 5 KomrmanapHbie BEKTOPBI 1
20 6 [TpaBuiio napajuienenumnena 1
21 7 Koumponvnas paboma No2 1
MeToa KOOPAMHAT B IPOCTPAHCTBE 10
22 1 IIpsimoyronbHast 1eKkapToBasi cucTeMa KOOpAMHAT B ipocTpaHcTBe .KoopanHaTel BEKTOpa 1
23 2 CBs13b MEXTy KOOPJIMHATAMHU TOYEK M KOOPJIMHATAMHU BEKTOPA. 1
24-25 3-4 [Ipocreitmune 3agaun B KOOpANMHATAX. 2
26-28 5-7 VYron mexay BekTopamu. CKaJIIpHOE MPOU3BEACHIE BEKTOPOB 3
29-30 8-9 JIBHOKEHHE . 2
31 10 Koumponvnaa paboma Ne3 1
Crenenu u kopHu. CreneHHnble PyHKIMH. 24
32-33 1-2 § 4. IloHsiTue KOpPHS N-OM CTENEHU U3 JEHCTBUTEIBHOIO YHCIA. 2
34-36 3-5 § 5. OynKImMu y=NVX , UX CBOHCTBA U rpaduKy. 3
37-39 6-8 §6. CBoiicTBa KOpHS N-Oi CTENIEHU 3
40-43 9-12 § 7. [IpeoOpazoBaHne BBIPAKECHUM , COIEPKAIINX PATUKAIIBI. 4




44-45 13-14 Konmponvnas paboma Ne 4 2
46-48 15-17 | § 8. IloHATue cTeneHu ¢ JIOOBIM PaIlMOHATBHBIM [TOKA3aTeIEM. 3
49-52 18-21 | § 9. Crenennbie GYHKIINH, UX CBOMCTBA U TpaduKy. 4
53-54 22-23 | §10. V3BneyeHue KOpHS U3 KOMIUIEKCHOTO YHCIIA. 2
95 24 Konumponvnasa paboma Ne 5 1
Iloka3aTenbHasi U Jjorapupmuyeckasi yHKIHH. 31

56-58 1-3 § 11.IToka3aTenbHast pyHKIMS, €€ CBOMCTBA U rpaduk. 3
59-61 4-6 § 12. TlokazaTenbpHBIC YpaBHEHUS. 3
62-63 7-8 § 13. Iloka3arenbHbIC HEPABEHCTBA. 2
64-65 9-10 § 14. Ilonsitue norapudma. 2
66-68 11-13 | § 15. Jlorapudmudeckast GyHKIHS , €€ CBONCTBA U IpaduK. 3
69-70 14-15 Konmponvnaa paboma Ne 6 2
71-74 16-19 | § 16. CoiicTBa gorapruhmMoB 4
75-78 20-23 | § 17. Jlorapudmuyeckne ypaBHEHHUS. 4
79-81 24-26 | § 18. Jlorapudmudeckue HEpaBEHCTBA. 3
82-84 | 27-29 §19. IuddepenumpoBanue nokazaTeJbHON U JTorapupMUIecKOr )yHKITHA. 3
85-86 | 30-31 Konmponvnasa paboma Ne 7 2
IlepBooGpa3Hasi u HHTErpaJ 9

87-89 1-3 §20. IlepBooOpa3Has U HEONPEAEICHHbIN HHTETPAJL. 3
90-94 4-8 § 21. OnpeenieHHBIN UHTETPAJ. 5
95 9 Konmponsnas paboma Ne 8 1
Tena Bpamenust 13

96-99 1-4 Hyaap 4
100-101 5-6 Konyc. YceueHHbIH KOHYC 2
102 7 [Tap u cdhepa. Bzaumuaoe pacnosioxeHue chepbl U MIOCKOCTH 1
103 8 KacatenbHast I0CKOCTh K cdepe. 1
104 9 ITnomane cheps 1
105-107 10-12 Pasnpie 3a1aun o Teme « Tena BpameHus» 3
108 13 Koumponvnaa paboma Ne 9 1
O0bembl TeJ 19

109-110 1-2 ITonsatue o6bema. O6bEM NPSMOYTObHOTO MapauIeIeUIeaa 2
111 3 OO0BeM TIPSIMOI TTPU3MBI 1
112-114 4-6 OOBeM NpsiIMOi TPU3MBI U IIHITUHJIPA. 3
115-116 7-8 Brruncienne 00beMOB ¢ TIOMOIIIBIO ONPEICICHHOT0 HHTETrpaa 2
117 9 O06bem nupaMubl 1




118 10 O0BeM KoHyCa 1
119-121 11-13 | Pemrenue 3ajau. 3
122 14 O0ObeM mapa. 1
123 15 OO0ObeM mapa u ero yacTei 1
124 16 [Tnomane chepsl 1
125-126 17-18 Pemenne 3amay 2
127 19 Konumponvnas padoma Ne 10 1
.)JIeMEHThI TEOPHH BEPOSAITHOCTEH M MATEMATHYECKOIl CTATHCTHKH. 9

128-129 1-2 § 22. BeposITHOCTb U TEOMETPHSI 2
130-132 3-5 § 23. HezaBucuMble MOBTOPEHUS UCTIBITAHUHN C ABYMS HICXOJIaMHU. 3
133-134 6-7 § 24.CratucTudeckue MeTopl 00paboTKu HH(MOPMAITUH. 2
135-136 8-9 § 25. T'ayccoBa kprBasi. 3aKOH OOJIBIINX YUCEI. 2
YpaBHeHusi M1 HepaBeHCTBA. CuCcTeMbl YPABHEHHH U HEPABEHCTB. 32

137-140 | 1-4 § 26. PaBHOCHJIBHOCTD YpaBHEHUH. 4
141-143 o-7 § 27. Ob1ie METOIbI pElIeHUs] YpaBHEHUH 3
144-146 8-10 § 28. PaBHOCHMJIBHOCTh HEPABEHCTB. 3
147-149 11-13 | § 29. YpaBHeHHUs 1 HEPABEHCTBA C MOJTYJISIMH. 3
150-151 14-15 Konmponvnas paooma Ne 11 2
152-154 16-18 | § 30.YpaBHEHHS M HEPABEHCTBA CO 3HAKOM pajiMKaja 3
155-156 19-20 | § 31. JIoka3aTenbCTBO HEPABEHCTB. 2
157-158 21-22 | § 32. YpaBHEeHHs U HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU. 2
159-162 23-26 | § 33. CucreMbl ypaBHCHHIT 4
163-164 27-28 Konmponvnaa pavoma Ne 12 2
165-168 29-32 | § 34. 3agaum ¢ mapaMeTpom. 4
169-204 IToBTOpeHUe Kypca ajaredp, Ha4aJl MATeMaTHYeCKOro aHaau3a u reomerpunl0—11 36

KJIAcCOB, BKJIKOYasi npooHbiii EI')




	Планируемые предметные результаты освоения ООП ООО
	Математика: алгебра и начала математического анализа, геометрия

		2023-09-18T08:11:53+0400
	Белимова Галина Демьяновна




