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PaGouyasi nporpaMMa nmo MaremMaTuke

(yriry6JieHHBII YPOBEHD)
MOAYJIb «AJIredpa M Ha4YaJ1a MATEMATHYECKOI0 AaHAJIHN32», MOAYJIb «I'eomeTpus»

10-11 kiace

[TosicauTenpHast 3amucka
Jlannas pabovast mporpaMma cocraBiieHa Ha ocHOBe denepalIbHOTO rocyJapcTBEHHOTro 00pa-
30BaTENIFHOTO CTaHJApTa CPeIHETo 001Iero 0opa3zoBanus, MporpaMm: «Anredpa 1 Hauaia MaTeMaTH-
gyeckoro ananuza. 10-11 kmacce» (aBT.-cocT. A.I'. Mopakosud, 2015), «"'eomerpust. COopHuK pabdo-
yux nporpamm. 10-11 kiaccel. ba3oBelii u yriyOneHHbIH ypoBHU: yueb. mocodue A yuuTeneit o0-
nieoOpazoBaTenbHBIX opranusanuii» (coct. T.A. Bypmucrposa, 2016).

[IporpamMma o monyinto «Anredpa ¥ Hayalla MaTeMaTHYECKOrO aHalIKM3ay» BKIIOYAET B ceOs
cnenyomue pasaensl (tembl): [eiicmeumensusie yucna. Yucnosvie oynxkyuu. Tpuzonomempuue-
ckue ynxkyuu. Tpuzonomempuuecxkue ypasnenusn u nepasencme. Ilpeoopazoeanue mpuzonomem-
puueckux eviparcenuii. Komnnexcuoie uucna. Ilpouseoonan. Komounamopuxa u éepoamuocme.
Mnozounenvi. Cmenenu u kopuu. Cmenennvie Qpynkyuu. Ilokazamenvnaa u nozapugpmuueckan
¢ynuxyuu. Illepeoodbpasnaa u unmezpan. Inemenmot KOMOUHAMOPUKU, CHMAMUCIMUKU U MeEOpUU
eéepoamuocmeil. Ypaeuenusn u nepagencmea. Cucmemol ypasHeHuil u HepageHcma.

[Tporpamma o moaymto «I'eoMeTpus» BKIIOYAET B ce0s clieayromue pa3aeisl (Temsl): Heko-
mopuie ceedenusn uz naanumempuu. Iapannensnocms npameix u naockocmeii. Ilepnenouxynap-
HOCMb npaAmMbIX u naockocmei. Muozozpannuxku. Bekmoput ¢ npocmpancmee. Memoo koopounam
6 npocmpancmee. L{ununop, konyc, wmap. Qovemovl mes.

ITporpamma peanuzoBana B cieayromeM Y MK:

1. Maremaruka: anredpa U Hadajga MaTeMaTUYECKOro aHaiu3a, reomeTpus. Anredpa u Havana
mMareMaThueckoro aHanuza. 10 kmacc. B 2 u. Y. 2. 3agaunuk ans ydammxcst oOieodpa3oba-
TeNbHBIX OpraHu3anuii (0a30BbIi U yriyOseHHbIN ypoBHN); o ped. A.I'.Mopakosuua. M.:
Mmuemo3suna, 2015.

2. MaremaTuka: anreOpa U Havajga MaTEeMAaTHYECKOTO aHAIIN3a, TeoMeTpus. AireOpa W Havaa
MareMaTHueckoro aHanuza. 10 kmace. B 2 4. Y. 1. YueOHuk 1 yyamuxcs oOmieoOpa3oBa-
TeNbHBIX OpraHu3anuii (0a3oBbIif 1 yriyoseHHsl yposan) / A.I'.Mopakosuy, I1.B.CemeHoB.
M.: Muemo3suHna, 2019 (DDYV).

3. Maremaruka: anre6pa W Hadajla MaTEeMaTHYECKOTO aHaJIn3a, reoMeTpus. AnreOpa U Havyaia
MaTemaruueckoro ananusa. 11 kmacc. B 2 4. Y. 2. Bagaunuk g yyammxcsi o01eodpa3oBa-
TeIbHBIX OpraHu3auuii (0a30BbIi U yriyOsieHHbIN ypoBHH); nof ped. A.I'.Mopakosuya. M.:
Muemosuna, 2016.

4. MareMatuka: anredpa ¥ Havyajlla MaTeMaTHYEeCKOro aHaiu3a, TeoMeTpus. Anredpa U Havana
MaTemaruueckoro ananusa. 11 kmacc. B 2 u. U. 1. Yuebnuk nns ydammuxcsi o0meodpa3oBa-
TeIbHBIX OpraHu3anuii (0a3oBblif 1 yriyoneHHslil yposan) / A.I'.Mopakosuu, [1.B.CemeHos.
M.: Muemo3suHa, 2016.

5. T'eomerpusi. 10—11 kmacc: yueb6. mist oOmieoOpazoBar. opraHu3aiuii: 0a30BbIM U PO
yposuu / [JI. C. Aranacss, B. @. byry3os, C. b. Kagomues u ap.]. — 23-e uza. — M.: [Ipo-
cemenune, 2014.



1. Ilnanupyemble pe3yabTaThl

Yri1y0/1eHHBIH YPOBEHb
«CHCTeMHO-TeOpeTHYECKHE Pe3yJIbTaThD)

Pasznen

Il. BeimyckHUK HAy4YHuTCS

V. BbIyCKHHUK IOJYYHT
BO3MOKHOCTh HAYYHThCSI

IMeau ocBoeHUs

Jl1s ycremHoro npoioJKeHUs

,H]Z}Z obecneyenusi 603MONCHOCMU

MHOXXCCTB, YUCJIOBBIC MHOXXCCTBA

npeaMera o0pa3oBaHus VCHeUH020 NPOOOIIHCEHUS.
0 CHEIUATBHOCTSM, CBSI3aHHBIM C 00pa306anUs NO CNEYUATLHOCMAM,
NPUKJIAJHBIM UCTIOIh30BaHUEM CBA3AHHBIM C OCYUeCMEIeHUEM
MaTeMaTUKU HAYYHOU U UCCTIe008AMENbCKOU
desimenbHOCMU 8 0OIaCMU
MAMeMAMuKU U CMENHCHLIX HAYK
TpeOoBanus K pe3yJibTaTam
dnemenmul — Coboano omepupoBats’ | JJocmuowcenue pezyrbmamos pasoena
meopuu HOHATHAMM: koneynoe | I1;
MHOCECME U MHOYKECTBO, 2JIEMEHT MHOKECTBA, | ONEPUPOsams NOHAmMueM onpeoeie-
mamemamuueck MOJIMHOKECTBO,  ITIEPECEUEHUE, | HUA, OCHOBHBIMU 6UOAMU Onpedeiie-
0l 102UKU 00bEeTMHEHNE u Pa3sHOCTB | HUll, OCHOEHBIMU 6UOAMU MeEOPeM;

noHumambs Cynib KOC6EHHO20 ookasa-

Ha  KOOPAMHATHOW  IPAMOH, | meabcmea;
OTpPE30K, UHTEPBAJL, | ONEePUPO6ams NOHAMUAMU CHEMHO20 U
MIOJyUHTEPBAJ, TNPOMEXKYTOK C | HeCUemHo20 MHOJNCeCmea,

BBIKOJIOTOU TOYKOM, rpaduueckoe

NPUMEHAMb Memoo Mamemamu4eckoul

IPEACTABICHUE MHOXECTB Ha | UHOYKYUU OISl NPOSEOeHUs pacCydcoe-
KOOPJAMHATHOH IJIOCKOCTH; HUL U 00KA3amMenbCme U npu peueHun
— 3aJaBaThb MHOXeCTBa | 3d0at.
nepevnciIeHeM u | B nosceonesnoii scuznu u npu
XapaKTepUCTHUECKHM usyueHuu opyaux npeomemos:
CBOMCTBOM; UCNOIb3068AMb MEOPEMUKO-MHOICE-
—  OIepUPOBATH HOHSTHSIMIE: | CTBEHHbIL A3bIK U A3bIK NO2UKU O
yTBEpIKICHHE, OTpHLaHHe | ONUCAHUSA PEATbHbIX NPOYECCO8 U S16-
VTBep)KICHWS,  HMCTHHHBIE U | I€HUl, npU pewienuu 3a0a4 opyaux
JIOXKHBIE YTBEPKICHUS, IPUYMHA, YUeOHbLX npedmenos
CIEICTBHE, YaCTHBIM  Ciydau
ob1ero YTBEPXKICHHUS,
KOHTPIPUMED;
— TpOBEPATH MPUHAIICIKHOCTh
3JIEMEHTa MHOXKECTBY;
— HaxoIWTh nepeceueHue u
00beAMHEHNE MHOXKECTB, B TOM
qucie MPEJICTaBICHHBIX
rpagudecKu Ha YUCIIOBOM

IpsAMOM M Ha KOOPAUHATHOMN
TUTOCKOCTH;

— TPOBOJUTH JI0Ka3aTeNbHbIe
paccyxaeHus s 000CHOBAaHUS
VCTHHHOCTHU yTBEPKICHUH.

B noeceonesnoii scuznu u npu
usyuenuu opyaux npeomMemos:

! 3}_160}; " Jajee: 3HaTb ONpEACJICHUC MMOHATHS, 3HATb U YMETh 000CHOBEIBATEL CBOMCTBA (l'[pI/I?)HaKI/I, €CJI1 OHHU CCTL) IIOHA-
THUA, XapaKTCPpU30BaThL CBA3U C APYT'UMU NOHATUAMU, NPCACTABIIAA OAHO MMOHATHUE KaK YaCTh LCJIOCTHOI'O KOMIUJICKCA, UC-
II0JI30BAaTh HOHSITHE U €TI0 CBOIMCTBA IIpu NpOBEACHUN paCCY)K,HCHHﬁ, JA0Ka3aTeCJIbCTB, pCIICHUU 3a/1al.



HCIOJIb30BATh YHCIIOBBIC
MHO)KECTBA Ha KOOPAMHATHON
IpsAIMOM M Ha KOOPAMHATHOMU
IIJIOCKOCTH UL OIHACaHUs
peanbHBIX MIPOLIECCOB U SBJICHUI;

— TMPOBOJUTH J0Ka3aTesIbHbIE
paccyxJeHuss B  CHUTYyalHsX
IIOBCEJHEBHOW  JKU3HH,  IIPU
pelieHuyd 3ajad M3 JIPYrux
IIPEIMETOB
Yucnhau — CBobogHO onepuposats | JJocmudicenue pesynrbmamoe pasoena
8bIPAdICeHUs HOHATUAMU: HaTypanbHoe uucio, | 1;

MHOXECTBO HaTypajbHBIX YHUCEN,
1IeJI0€ YHCIIO, MHOYKECTBO IIEIIBIX
yucen, OOBIKHOBEHHas JpoOb,
JecsITHYHAs JIPOOb, CMEIIAHHOE
YUCJIO, paIlMOHAIBHOE YHCIIO,
MHOKECTBO paloHaIbHBIX
YHUCeN, HWPPAMOHAIBLHOE YHCIIO,
KOpEHb CTETICHU n,
JEHCTBUTEILHOE YHUCIIO,
MHO>KECTBO JIEUCTBUTEIIBHBIX
qucell, reoMeTpuyIecKas
WHTEpIpETaIsl  HATypaJIbHBIX,
LICJIBIX, palMOHAIbHBIX,
JeWCTBUTEIIbHBIX YUCEIT;
MOHUMATh U OOBACHATH PA3HUILY
MEXKIY MO3UITMOHHOMN u
HETMO3UIITMOHHOMN CHUCTEMaMU
3aIMCH YUCEIT,

MEPEeBOIUTh YHCIAa W3 OJHOU
CHUCTEMBI  3amucu  (CHCTEMBI
CUMCTICHHS) B IPYTYIO;
JIOKAa3bIBaTh HM  HCIOJb30BaTh
MPU3HAKU JIETUMOCTH CYMMBI H
MPOU3BEICHUSI MPU BBITOJIHEHUHN
BBIYUCJICHUI U PEIICHUH 3a]1a4;
BBIIIOJIHATh OKpYTJIEHHE
paIMoHaIbHBIX u
HppAIMOHATIBHBIX qucen c
3aJJaHHON TOYHOCTBIO;
CpaBHUBATH e CTBUTEIILHBIC
YHUCJIa pa3HBIMU CIIOCOOAMH;
yHOpsI0YUBaTh Yyucoa,
3anMCaHHbIe B BUJIC
OOLIKHOBEHHOW H JIECITHYHOU
npobu, 4Kcla, 3amuCaHHBIE C
HCTIOJIE30BAaHHEM
apuMeTHYECKOro KBaAPAaTHOTO
KOpHs, KOpHEH CTeneHu OOoJbIie
2;

C80000HO ONEPUPOBAMb YUCTIOBLIMU
MHOIHCECBAMU NPU PeUleHUU 3a0aY,
NOHUMAMb NPUYUHBL U OCHOBHbIE UeU
PAcuUperUs YUCI0BbIX MHONCECME;
611a0enb OCHOBHbIMU NOHSAMUAMU
meopuu 0eUMOCMU NPU peueHun
CMAHOApPMHBIX 3a0ay

umems 6aA308ble NPeOCMABIeHUs O
MHOICECBE KOMNIEKCHBIX YUCE]L,
CB0D0OHO BLINOTHAMb MOHNCOECHEEH-
Hble NPeodpa308aHUsi MPUSOHOMEMPU-
YeCKUx, 102apuhmMuyecKux, cmeneH-
HbIX 8bIPAINCEHULL,

en1ademsv gopmynou bunoma Horo-
MoHa;

NPUMEHAMb NPU PeueHuU 3a0ay meo-
pemy 0 TUHEeUHOM NPeOCmasieHUU
HOX;

npumensimv npu pewenuu 3aoay Ku-
MaticKyo meopemy 06 0OCIMmamxax,
npumeHsimv npu pewenuu 3aoay Ma-
nyio meopemy Depma;

yMemb 6bINOJHAMb 3ANUCHL YUCILA 8 NO-
BUYUOHHOU CUCmeMe CUUCTIeHUsL;
NPUMEHSIMb NPU PEUEHUU 3a0ay meo-
PEMUKO-YUCTIO8bIE PYHKYUU: YUCTO U
cymma denumenetl, hyHkyuro Diiepa;
NPUMEHAMb NPU PeueHUU 3a0ay yen-
Hble Opoou;

NPUMEHAMb NPU PeueHUU 3a0ay MHO-
20UJIeHbl C OeliCINEUMEeNbHbIMU U 1e-
LIMU KOS huyuenmamu;

61a0emsb NOHAMUAMU NPUBOOUMBLIL U
HenpugooOUMblll MHO2OYLEeH U NpUMe-
HAMb UX NPU PeueHuU 3a0ay,
npumensmv npu pewenuu 3aoay Oc-
HOBHYI0 meopemy anceopul;
NPUMEHSAMb NPU PeueHUU 3a0ay npo-
cmetiuiue QYHKYUU KOMNIEKCHOU ne-
PEMEHHOU KAK 2eoMempuiecKue npe-
00pazosaniisl




— Haxoauth HOJl 1 HOK pa3ubiMu
crocobaMu W HCIOJb30BATh HUX
P PEILICHUHU 3a/1a4;

— BBIIOJIHATh  BBIUYUCIEHUS U
npeoOpa3oBaHus  BBIPAKEHUH,
COAEpPKAIIMX  JECUCTBUTEIbHbBIC
yucia, B TOM YHCIE KOPHHU
HAaTypaJIbHBIX CTEIICHEM;

—  BBIIOJIHATH CTaHJapTHbIE
TOKJIECTBECHHBIC MPE0Opa30BaHUs
TPUTOHOMETPUYECKUX,
naorapu(pMHUECKUX, CTENEHHBIX,
HPPAIMOHATIbHBIX BBIPAXKEHUH.

B noeceownesnoui scusnu u npu
u3yyeHuu Opyeux npeomemos:

—  BBINOJHATD " OOBSICHATH
CpaBHEHUE pe3yJIbTaToB
BBIUMCIICHUI ~ TIpH  PEUICHUU
NPaKTHYECKUX 33Ja4, B TOM
qucle PUOITKEHHBIX
BBIYHCIICHUH, MCIOJB3Ysl Pa3HbIC
CTIIOCOOBI CpaBHEHHIA;

—  3aIKCHIBATh, CpaBHHBATh,
OKPYIJISITh ~ YUCIIOBBIE  JTaHHBIC
peaTbHBIX BEJINYHMH C
HCIOJIb30BAHNUEM Pa3HBIX CUCTEM
W3MEPEHUS;

COCTaBJISATh U OLIEHUBATh PAa3HBIMU
CIoc00aMU YMCIIOBBIE BbIpaXKe-
HUS TP peIIEHUH MTPAKTUYECKUX
3a/1a4 ¥ 33724 U3 APyrux ydeo-
HBIX NIPEIMETOB

Ypasnuenus u
Hepagencmea

— CBobogHO OTIepUPOBATh
IIOHATUAMMU: YpaBHCHHE,
HEpPaBEHCTBO, PaBHOCHIIbHBIE
YpaBHEHUs W  HEPaBEHCTBA,
ypaBHEHUE, ABIISIFOLLIEECS

CIICJICTBUEM JIPYTOTO YPaBHCHUS,
yYpaBHEHHUS, paBHOCHIBHBIE Ha
MHOXECTBE, paBHOCI/IJ'H)HI)Ie
npeoOpa3oBaHus YpaBHEHUN;

— pemath pa3Hble BUIbI YPABHEHUI
nu HepaBeHCTB n UX CUCTEM, B TOM
YHClie HEKOTOPbIe YpaBHEHUS 3-i
u 4-ii  cremeHew, apoOHO-

paroHaIbHbIe u
HppaLOHAIIBHEIE;

— OBNJeTh OCHOBHBIMU THIIAMHU
IIO0Ka3aTCIbHBIX,
JoTapu(PMHUIECKUX,
HppalOHAJIbHBIX, CTCIICHHBIX

YpaBHEHUH M HEPABEHCTB U

Jlocmuoicenue pe3yiomamos paz-
oena ll;

Cc80000HO onpedenamv mMun u
evlOUpams ~ Memoo  peuleHus
NOKA3AMeNbHbIX u
Jloeapupmuueckux ypasHeHuil u
HepaseHcms, UpPPAYUOHANLHBIX
VpasHeHu u HepaseHcma,
MPUSOHOMEMPUUECKUX VPABHEHULL
U HEPABEHCME, UX CUCTEM,
€c80000HO  pewiamv  cucmembl
JIUHEUIHbIX YPABHEHULL,

pewams OCHOBHble munvl
VpasHeHuul U  HepaBeHcme - C
napamempamu,

npUMeHsAsmb Npu peuleHuu 3a0ay
HepaseHcmea Kowu —
bynaxoeckoeo, bepnynnu,




CTaHIApPTHBIMH  METOAAMM X
pelleHnid U OPUMEHATh UX I[pU
pEIIECHNN 3a]1a4;

— IpuMeHATb Teopemy besdy K
PELICHUIO YPABHEHUN;

— IpuUMeHATh Teopemy Buera nis
pEILIeHNs HEKOTOPBIX YPaBHEHUM
CTEIIEHU BBIIIIE BTOPO;

— TIOHUMaTb CMBICI TEOpPEM O
PaBHOCHJIBHBIX u
HEPABHOCUIIBHBIX
peoOpa3OBaHUAX ypaBHEHUH W
YMETb UX JI0Ka3bIBaTh;

— BJIAJETh METOAAMH  DPELICHUs
YPaBHEHUI, HEPABEHCTB M UX
CHCTEM, YMETb BBIOMpaTh METOJ
pelieHrus 1 00OCHOBBIBATh CBOM
BBIOOD;

— HCIOJIb30BaTh METOJ UHTEPBAJIOB
JUIS. pellIeHUs HEPABEHCTB, B TOM
quciae IpoOHO-pallMOHAIbHBIX U

BKJTIOYAOIIIUX B ce0st
UppaLOHAIbHBIC BEIPAKCHHUS;

— peuwartb anredpanyeckue
YpaBHCHHA U HEPABCHCTBA U HUX
CHCTEMBI c napameTpamu
anredpanvyeckuM U rpagpuueckum
METOJaMH;

— BJIaJCTh Pa3sHBIMU METOJaMU
A0Ka3aTeJIbCTBa HCPABCHCTB,
— peflaTrb YpaBHCHHA B ILCJIbIX

qHclax;
— wu300paxkaTb ~ MHOXECTBa  Ha
TUTOCKOCTH, 3aJaBacMble

YpaBHEHUSIMH, HEPABEHCTBAMU U
UX CUCTEMaMHU;

— cBO0OOJIHO UCIIONB30BATh
TOKJIECTBEHHBIE MMPE0OpPa30BaHUS
MpU PpEIICHUU YpPaBHEHUU H
CUCTEM YpaBHEHUI

B noeceonesnol scuznu u npu
usyueHuu opyaux npeomMemos:

— COCTaBJISITH U pellaTh YPaBHEHUS,
HEPaBEHCTBA, WX CHUCTEMBI TIPU
pelIeHNH 3a/1a4 IPYTUX y4eOHBIX
MPEIMETOB;

—  BBINIOJIHATH OLIEHKY
MpaBaONONO0Us  pPe3ysIbTaToB,
MOJIy4aeMbIX  IPU  PELIECHUU
pa3IM4HBIX YpaBHEHUH,
HEPABEHCTB U HMX CHUCTEM MpH

umemsv npeocmaeieHue 0
HEPaseHCmeax mexcoy CcpeOHUMU
cmeneHHvIMU




pelIeHNH 3a/1a4 APYrUX y4eOHBIX
IIPEAMETOB;

— COCTaBJIATh U peulaTb ypaBHEHUS
U HEPAaBEHCTBA C IIapaMeTpaMu
IIpU  pEUICHUH 3a1ad  JpPYrux
y4eOHBIX IPEAMETOB;

—  COCTaBJIAThH yYpaBHEHHUE,
HEPAaBEHCTBO WJIM HX CHUCTEMY,
OIMCHIBAIOIINE peabHy0
CUTyallMI0 WIH IPUKIAJHYIO
3az1ady, UHTEPIPETUPOBATH
IIOJIy4YEHHBIE PE3YJIbTaThI;

—  HCIIOJIb30BAaTh IIPOrpPaMMHBIE
CpencTBa pu peleHnn
OTJIEJIbHBIX KJIACCOB YPAaBHEHUM U
HEPABEHCTB

Dyukyuu

Brnaners moHATHSIME: 3aBUCUMOCTD
BEJIMYMH, (YHKINA, apTYMEHT U 3Ha-
yeHue (PyHKIMHU, 00JIacTh onpezaene-
HUSI 1 MHOXECTBO 3HAYCHHUN (yHK-
MU, TpaHK 3aBUCUMOCTH, Tpaduk
GyHKIMH, HYIU (QYHKIUY, IPOME-
JKYTKH 3HAKOTIOCTOSIHCTBA, BO3pacTa-
HUE Ha YMCIIOBOM IIPOMEKYTKE, yObI-
BaHUE Ha YUCIOBOM IPOMEKYTKE,
HauOoJbIlIee U HAMMEHbIIIee 3Haue-
HUe (QyHKIIMM HA YUCIIOBOM IpOMeE-
KYTKe, IeprHoandecKast PyHKITHs,
NepuoJl, YeTHAsl U HeYeTHas (PyHK-
[IUU; YMETh IPUMEHSTH 3TH ITOHSITHS
NIPY PEUICHNH 33/1a4;

BJIAJICTh MMOHATHUEM CTENIeHHasl (PyHK-
IUs1; CTPOUTH €€ TpadpuK U yMeTh
IIPUMEHSATH CBOMCTBA CTETIEHHON
(GYHKIMM NIpU pEeLIeHUH 3a]1ay;
BJIa/IETh MOHITUSMHU MTOKa3aTeIbHAs
(GyHKIMS, SKCTIOHEHTA; CTPOUTH UX
rpaduKu 1 yMeTh IPUMEHSITH CBOM-
CTBa MOKa3aTeIbHON (QYHKIMU MTPH
pELIeHUH 3a]a4;

BJIAJIETh MTOHSTHEM JIoTapru(MUIe-
cKasi QYHKLUS; CTPOUTH €€ TpauK U
YMETh IPUMEHSATH CBOWCTBA JIOTA-
pudmuyeckor GyHKIUU MPH peltie-
HUW 33]1a4;

BJIQ/ICTh IOHITHSIMH TPUTOHOMETPH-
Yyeckue (yHKIIUW; CTPOUTH UX Tpa-
buKHU U yMeTh IPUMEHSTH CBOMCTBA
TPUTOHOMETPHUYECKUX (PYHKIUH PU
pELICHUH 3a]a4;

BIIAJICTh TIOHATHEM oOpaTHas QyHK-
[US1; TPUMEHSATh 3TO TIOHITHE TIPH
pelIeHnN 3a/ady;

Hocmuoicenue pesynomamos pazoena
I;

611a0emsb NOHAMUEM ACUMIIMOMbL U
yMemb e20 NPUMeHAMb NPU peulenuu
3a0ay;

NPUMEHAMb MemoObl peuleHus npo-
cmetiuux ougpeperyuantbHbvix ypas-
HeHUll Nepeo2o U 6Mopo2o NOPAOKO8




MPUMEHSTDH NIPU PELICHUH 3a/1a4
CBOMCTBAa (PYHKIIMI: YETHOCTb, IEPHU-
OJIMYHOCTh, OTPAHUYECHHOCTH;
MPUMEHSTH [TPU PEIICHUH 33]1a4 TIpe-
obOpazoBanus rpaduKoOB HYHKIIHIA,
BJIQ/ICTh MOHITHSIMH YUCIIOBAs TI0-
CJIEIOBATENbHOCTb, aprU(METHUECKAS
Y TeOMETpUYeCcKas IPOTrpeCccHsl;
MPUMEHSTh [IPHU PEIICHUH 33724
CBOICTBA U MpU3HAKU apumeTHye-
CKOM ¥ TEOMETPUYECKOM Mporpec-
CHUH.

B noeceownesnoti srcusnu u npu
usydenuu opyaux yueOHwvix
npeomemos:

— ompeaensATh 1O TpaduKaM U
UCIOJIb30BaTh  JUIsl  PELICHUS
MPUKJIAJHBIX 3a]ad  CBOICTBa

peanbHbBIX MPOIIECCOB "
3aBUCUMOCTEH (HaWOoOJIbIINE |
HaMMEHBIINE 3HAYCHUS,
MPOMEXKYTKH  BO3pacCTaHUs U
yObIBaHUS byHKIHIH,

MPOMEXYTKH 3HAKOIOCTOSIHCTBA,
aCUMITOThl, TOYKM Ieperuda,
MEPUO U T.11.);

— MHTEpPIpPETUPOBATH CBOMCTBAa B
KOHTEKCTE KOHKPETHOMH
MIPaKTUYECKON CUTYalUH;.

OTpEeAeNATh MO rpadukam NpocTei-
LIME XapaKTEPUCTUKN NEPUOIN-
YEeCKHUX MPOLIECCOB B OMOJIOTHH,
9KOHOMMKE, MY3bIKE, PaJHOCBS3U
u Ap. (aMIIUTyAa, NEpHO U T.11.)

Inemernmol
mamemamuueck
020 anaausa

Brnaznets moHsTHEM OECKOHEYHO
yObIBaroI1asi reoMeTpuyecKas mpo-
rpeccHsi 1 yMeTb IPUMEHATh €0 Npu
pEeIlIeHNH 3a/]a4;

MPUMEHSTD ISl pEILIEHUs 3a/1a4 TEO-
PHIO IIPEIENIOB;

BJIQ/ICTh IOHITUSIMH OECKOHEUHO
OosbII1e 1 OECKOHEYHO MaJlble YHUC-
JIOBBIE MOCJEI0BATEILHOCTU U YMETh
CpaBHUBATHh OECKOHEUHO OOJIBIITHE 1
OECKOHEYHO MaJble TOCIeI0BATENb-
HOCTH;

BIIAJETh NOHATUSMU: IPOU3BOIHAS
(GYHKIIMH B TOUKE, TPOU3BOIHAS

byHKIUY;

—  BBIYUCIIATH TIPOU3BOJTHBIC
JJICMEHTAPHBIX (PYHKIMA H WX
KOMOMHAIIHIA;

Jocmuoicenue pe3yibmamos
pasoena II;

Cc80000HO 671a0emb CIMAHOAPMHBIM
annapamom — MamemamuyecKo2o
ananusa 074 BbIUUCTICHUS
NPOU3BOOHBIX — (DYHKYUU — OOHOU
nepemeHHou,

CB0O00HO NpUMEHAmMb annapam
MamemMamuyecko2o auaiuza 0.
uccnedosanus @dyHKyut u
nocmpoenus epagukos, 6 mom
yucne uccnie008aHus Ha
8bINYKIOCb,

onepuposamu NOHAMuUEM
nepeooopasHoll  (ymkyuu 0
peutenus 3a0au;

081a0emb OCHOBHBLIMU C8E0eHUAMU
06 unmezpae Hviomona—




— HCCIIe0BaTh byHkuuu  Ha Jlelibhuya u e2o npocmetiuiux
MOHOTOHHOCTb U 9KCTPEMYMBI; NPUMEHEHUAX,;

—  CTPOMTH rpaMKu U MPUMEHSTL K | — OREpupoéamsv 6 CMAHOAPMHbIX
peILIeHHIO 3a/1a4, B TOM YHCIE C cumyayusx nPoOU3800HBIMU
apaMeTpoM; 8bICULUX NOPAOKOB;

—  BJIAJIETh [TOHATHEM KacaTelIbHAs K | — YMemb NpUMeHAmMb Npu peuleHuu
rpaguky QyHKIMM U yMETh 3a0ay  ceolUCMB8a  HENnpepvl8HbIX
OPUMEHSATh €ro MpH pPEUIeHUU Qynryuii;
3ajau; —  yMemb NpUMEHAMb NPU peuleHuu

— BIAJETh HOHATHSAMHU 3a0au meopemul Betiepwumpacca;
nepBooOpasHas bynkuus, | —  ymemo 8bINOIHAMb
OIIpeJIeJIEHHbIN NHTErpal; npubnudICceHble 8bIUUCTIEHUS

— TIPUMEHATH Teopemy HproToHa— (Memoovl  pewienuss  ypasHeHu,
JleiiOHMIIAa U ee CluencTBUS JUIL 8bIYUCTEHUSA onpeoeneHH020
peleHus 3a1au. unmezpana);

—  yMemb NPUMEHAMb NPUTLOJCEHUE

B noeceonesnoii scuznu u npu NpOU36OOHOU U  ONPEOeleHHO20
uzyueHuu opyeux y4eoHuix unmezpana K peuwleHuro 3a0auy
npeomemos: ecmecmeo3HanUsl,

— pemarh NPHUKJIAIHBIE 3aa4d U3 | — 61a0emb  NOHAMUAMU — 6MOPAsL
Ouosnornu,  (QU3NKH,  XHMHH, npou3eooHas, 8bINYKIOCHb
9KOHOMMKH U APYTUX MPEIMETOB, epaguka  @dyHkyuu u  ymemow
CBSI3aHHBIE C  HCCIIEJOBAHHUEM uccnedosams @ynxyuio Ha
XapaKTePUCTHUK MPOLIECCOB; 8bINYKIOCb

—  UHTEPHPETHPOBATH TOTyUYECHHBIC
pe3yabTATHI

Cmamucmuka u | OnepupoBaTb OCHOBHBIMH OIKCA- Hocmuoicenue peszynomamos pazoena
meopus TEJIbHBIMHU XapaKTepUCTUKAMU Il;

eepoamnocmei, YHCIIOBOTO HabOpa, HOHATHEM umems npedcmasiienue o0 YeHmpaib-
J102UKa u reHepaibHasi COBOKYITHOCTh U HOUl npedenvHOoll meopeme;
KOMOuHamopuka BBIOOpKOI1 U3 Hee; umems npedcmasienue o 8b160poU-

—  ONepHupoBaTh MOHATUAMHU: | HOM KO3(duyuenme xoppenayuu u
4acTOTa U BEPOSTHOCTH COOBITHUS, | JIUHEUHOU pe2peccull;
cymma u NPOU3BEJICHUE | UMEMb Npeocmaesienue 0 Cmamucmu-
BEPOSITHOCTEMH, BBIYHCIIATE | YeCKUX cUnome3ax u npogepke cma-
BEPOSITHOCTH COOBITHII HA OCHOBE | MUCMUYECKOU 2UNOMme3sbl, O CIMamu-
MOJICYeTa YUCIIAa HCXO/IOB; cmuKe Kpumepusl u ee ypoeHe 3Hauu-

— BJAJICTh OCHOBHBLIMHM IIOHATUAMM | MOCHIU,

KOMOMHATOPMKH M yMeTh HX | UMEMb NpeoCmasienue 0 CEA3U dMNu-
NPUMEHSTH TIPU PElIeHUH 3a7a4; | PUHECKUX U MeopemuiecKux pacnpe-

— HMETh [IpEACTaBIICHUE 06 | Oenenuii,

OCHOBAaX TEOPUH BEPOSTHOCTEI; umems npeocmasienue 0 Kooupoea-

—  HMeTh Ipe/ICTaBNeHHe o | Huu, osouunoli 3anucu, 060uuHOM Oe-
JUCKPETHBIX W  HENpepBIBHBIX | P€6C;

CITydaifHbIX BEIAYAHAX u | e1adems ocrnoeHvIMU NOHAMUAMU
pacIpeeeHusIX, o | meopuu epaghos (cpa, eepuuna,
HE3aBUCHUMOCTH CITy4JaiHbIX pebpo, cmenen gepuiunbl, nymo
BEJINYNH; epaghe) u ymemv npumeHamo ux npu

—  UMeTh npe/icTaBIeHUE o | pewenuu sa0ay;

MATCMATHUCCKOM OXKHIAHHM ¥ | UMenb npeocmasieHue 0 0epesbsx u
JUCIIEPCUY CIIYYalHBIX BEIUYHH; )(;Memb NpuMensinte npu peueruu 3a-
auy;




— HMETh IIPEICTaBICHUE 0
COBMECTHBIX  paclpeAciIeHUsIX
CIIyYaiHBIX BEJIUYUH;

— IIOHMMAaTh CYTh 3aKOHAa OOJIBIIMX
qucel U BbIOOPOYHOIO METoJa
U3MEPEHUS BEPOSITHOCTEH;

— UMETh IIPE/ICTABIICHUE 0
HOPMAJIbHOM pPacnpeiciceHud |
npuMepax HOPMAaJIbHO
pacupeneneHHbIx CIIy4alHbIX
BEJINYUH;

— HMETh IIPE/ICTABIICHUE 0
KOPpEIALUN CIIy4alHBIX
BEJINYUH.

B nosceonesnoil sicuznu u npu
usydeHuu opyaux npeomMemos:

— BBIUMCIIATh WM  OICHHUBATh
BEPOSTHOCTH COOBITHI B
pEalbHOM KU3HU;

— BBIOMPATh METOJBI MMOAXOISIIETO

e1adems NOHAMUEM CEA3HOCHb U
YyMemsb NPUMEHAMb KOMHOHEHMbl
CBA3HOCMU NPU peuleHUU 3a0al,
yMemb 0Cyuwecmsisims nymu no peo-

pam, 06xo00vl pebep u sepuiun epagha;
umemsv npedcmasieHue 00 IePosoMm
U 2aMUILMOHOBOM NYMU, UMEND
npedcmasieHue 0 mpyoHOCmu 3a0ayu
HAXOANCOEHUsL 2aMUTbINOHOBA NYMU,

enademsv NOHAMUAMU KOHEUHble U
cuemHvle MHOJHCECMEa U YMemsb Ux
NPUMEHAMb NPU peueHuu 3a0a4;

ymemb NpUMEHIMb Memoo
Mamemamuyeckou UHOYKYUU,
ymems NPUMEHSIMb npUHYUnN

Jupuxne npu pewienuu 3a0ay

MpeACTaBICHUST ©  00pabOTKH

JIAHHBIX
Texcmosgvle —  Pemarp pasHbIe 3amaun | Jocmuoicenue pe3yivmamos pazoeia
3a0auu HOBBILIEHHON TPYAHOCTH; ]

— aHAJIM3HMPOBAThH YCIOBUE 3a/IauH,
BBIOMPATh ONTHUMAIBHBIA METOJ
peleHus 3ajaud, paccMaTpuBas
pa3IMYHBIE METOIBI;

— CTpPOMTH  MOJENb
3a7a4u, IPOBOTUTH
JI0Ka3aTelbHble  PACCYXACHUS
MIPH PEUICHNH 33/1a4H;

— pewarb 3ajxadd, TpeOyromue
nepebopa BapHaHTOB, MPOBEPKU
YCIIOBHIA, BEIOOpA ONTUMAIEHOTO
pe3yibTara;

—  aHAJIM3HUPOBATH "
WHTEPIPETHUPOBATh TIOTyYECHHBIE
peleHusi B KOHTEKCTE YCIOBUS
3aJauu, BHIOMpATh pEIICHUs, HE
MPOTHBOpEYAIE KOHTEKCTY;

— TIEPEeBOAUTH MIPU PEIICHUHN 3a]1a91
nH(pOpMaLIUI0 U3 OJHOW (OPMBI
3aIlUCH B IPYTYI0, UCTIONB3Ys MPU
HEOOXOAMMOCTH CXEMBHI,
TaOIHIIbI, TPaUKH, TUarpaMMBI.

pelieHus

B noeceonesnol scuznu u npu
usyuenuu opyaux npeomMemos:
pemars MpaKkTUYeCKue 3aJauu U
3a/la4¥ U3 IPYTHX MPEIMETOB




T'eomempus

Brnanets TeOMETPUICCKUMHU
MOHATHUSIMU TIPU PEIICHUY 33]1a4 U
NPOBEACHUU  MaTeMaTHYEeCKHX
pacCyXIeHHUI;

CaMOCTOSITENTbHO (POPMYITUPOBATH
OTpENICJICHUs]  TEOMETPUUYECKUX
¢buryp, BBIABUTaTh TUIOTE3BI O
HOBBIX CBOMCTBaxX W IpH3HAKaX
TeOMETPHUCCKUX buryp u
00OCHOBBIBAaTh WJIM OINPOBEPTaTh
HX, 0000111aTh 1507051
KOHKPETU3UPOBATh  PE3yJbTaThl
Ha HOBBIX Kiaccax Quryp,
MIPOBOJIUTH B HECJIOKHBIX
ciydasx kKiaaccuuxanuio ¢Guryp
10 Pa3JIMYHBIM OCHOBAaHUSIM;
UCCIIEZIOBATh YEPTEKH, BKIFOYAsS
KoMOMHamu (Guryp, M3BIEKaTh,
WHTEPIPETUPOBATH "
npeoOpazoBbIBaTh MH(POPMAIIHIO,
MPEJCTABICHHYIO HAa YePTEkKax;
pelaTh 3a/1a4i TeOMETPHUECKOTO
COJepKaHUs, B TOM YHCJIE B

CUTyalMsIX, KOIJa  ajJrOpUTM
pelieHust He CleayeT SIBHO U3
yCIIOBHS, BBITOJIHATh
HEOOXOIUMBIE I pEUICHUs
3aJjauu JOTIOJTHUTENbHbIE
MOCTPOEHHUS, HCCIIeI0BATh
BO3MOKHOCTh PUMEHEHUs

TeopeM U (HOpMyI AJIs pELICHUs
3ajay;

YMETh ¢dbopmynarpoBaTh u
JI0Ka3bIBaTh reoMeTpUUYecKre
YTBEP)KICHHUS;

BJIA/IETh MOHSATHSAMH
CTEpEOMETPUU: npusma,
napasiesenumner, nupamuia,
TeTpa’ip;

UMETh IIPEICTaBICHUS 00
aKkCuoMax  CTEpEOMETpUH  H

CIICACTBUAX U3 HUX U YMCTI)
NPUMEHATh WX TPH PEUICHUU
3aj1a4;

yMETh CTPOHTH ceyeHust
MHOTOI'PaHHUKOB c
HCITOIB30BAHUEM Pa3InYHBIX
METOJIOB, B TOM YHCJIE U METOJA
CIIENIOB;

HNUMCTH HpeI[CTaBJIeHI/Ie (0]
CerH_II/IBaIOH_II/IXCH HpSIMI:IX B

MIPOCTPAHCTBE U YMETh HAXOAUTh
YIoJd U pacCTOSTHUE MEXIY HUMH;

Hmems npeocmasieHue 00
akcuomamuieckom memooe;
enaoems NOHAMuUEM
2eomempuyeckue mecma mouex 8
npocmpancmee u ymemy
NPUMEHAMb UX OJI5 peUeHUs 3a0a4,
yMemb NPUMEHAMb Ol PeuleHUs.
3a0auy  ceolucmea  NIOCKUX U
08YSPAHHBIX V2l08, MPexepaHHO20
yena, meopemvl  KOCUHYCO8 U
CUHYCO8 OJisL MPEXSPAHHO20 Veid,
enaoems NOHAMuUEM
NnepneHOUKyIApHoe ceyeHue
npU3MbL U YMemb NPUMEHAMb €20
npu pewenuu 3a0ay,

umembsv npe()cmaeﬂeHue o
0601lICMEEeHHOCIU npasulbHsvlx
MHOCOCPAHRUKOB,

énaoemo NOHAMUAMU

uenmpaibHoe u napaijieivHoe
npoeKmuposarue U npuMeHAiAms uUx

npu nocmpoeHuu ceyenull
MHO202PAHHUKOB Memooom
npoexyuil;

umemo npeocmasieHue 0
paseepmke — MHO20CPAHHUKA U
Kpamuyatiuiem nymu Ha
NOBEPXHOCU MHO2OCPAHHUKA,
umemo npeocmasieHue o
KOHUYECKUX CeYeHUAX,

umemo npeocmasieHue 0
Kacanowuxcs cghepax u

KOMOUHaQyuu men 6pawjeHus u
yMemv — NpUMeHAmb — UxX — npu
peuterHuu 3a0ay;

NPUMEHAMb NPU peuleHuy 3a0ay
Gopmyny paccmosimus om MmouKu
00 naockocmi;

61A0emb  PASHLIMU  CHOCODAMU
3a0aHUsL NPAMOU YPAGHEHUAMU U
yMemb NPUMEeHAMb NPU peueHuu
3a0auy;

NPUMEHAMb NPU peteHul 3a0ay u

0oKazamenbcmee meopem
BEKMOPHLILL  MemoO U Memoo
KOOpOUHam;

umems npeocmasieHue 00
akcuomax obvema, NPUMEHAMD
Gdopmynvl 00vemos
NPAMOY20IbHO2O0
napannenenunedd, — NpusMvl U
nupamuosl,  mempa’opa  npu

peuteHuu 3a0a4;




IIPUMEHSATh TEOPEMBbI 0
[apajyIeIbHOCTH  HPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE IIPH
peLleHNH 3a/1a4;

YMETH IIPUMEHATH IapalIeIbHOE

MIPOCKTHPOBAHUE TUIst
n3o0paxkeHus: Guryp;
yMETh MPUMCHSITH

MEPIEeHIUKYIAPHOCTU MPSMON U
IJIOCKOCTH MPU PEIICHUH 337124,
BIIA/IETh MOHSTUSIMU
OpPTOTOHAIILHOE
MMPOCKTUPOBAHNEC, HAKJIIOHHBIC H
WX MPOEKIHU, YMETh MPUMEHSITh
TEOpeMyY 0 Tpex
MEePIEeHIUKYNIApaX MPH PElICHUN
3ajay;

BIIQJIETh TOHSATUSMHU PACCTOSTHUE
MEeXIY burypamu B
MPOCTPAHCTBE, o0munit
MIePIEeHIUKYIIAP IBYX
CKpCHIMBAOIUXCA  IPAMBIX H
yMeTb MPUMEHITh WX MpH
pelieHuu 3a/1ay;

BIIQJIETh TMOHITHEM YTOJl MEXIY
NpsIMOM U TJIOCKOCTBIO U YMETh
IIPUMEHATh €ro IIpU PELICHUU
3a/1au4;

BJIaACTH IIOHATUAMHAU )lByrpaHHBIﬁ
YTOJI, YToJl MEX]y MJIOCKOCTSMH,
MEepIEHUKYISIPHBIE TIJIOCKOCTH 1

yMETh  INPUMEHATb WX  IIPHU
pelIeHuy 3a1ay;
BJIAJICTh TNOHATHAMHU  IIpU3Ma,

napajuieJienuIe]] U IPUMEHATH
CBONMCTBA MapajulelICNIUIena MpH
penieHnu 3a1ay;
BJIAJIETh
IIPSIMOYTOJIbHBIN
napajuieJienuIe]] U IPUMEHATh
€ro IIpH PELICHUH 3a/1a4;

BJIAJIETh MOHATHAMHM NUpamMuia,
BUJIBI  TIUpaMul,  DJIEMEHTHI
MIPaBUJILHON NUPAMUJBI U YMETh
MIPUMEHATh HMX TIpU PEIICHUHN
3a1ad4;

HMETH INIPEICTABICHUE O TEOPEME

IIOHATUEM

Diinepa, MPaBUIIbHBIX
MHOTOTPaHHHUKAX;
BIAJIETh IIOHSATHEM  IUIOIIAJIH

MMOBEPXHOCTEM MHOTOTPAaHHUKOB
U YMETh MPUMEHATH €ro IMpHu
pelIeHuN 3a/1ay;

npUMeHsamb meopemul 06
OMHOULEHUSX 06vemos npu
peweHuu 3a0ay;

NPUMEHMb unmezpar ons
BbIUUCTICHUS 06vemos u
nosepxHocmeti men  8pAweHUs,
BbIUUCTICHUS niowaou
chepuueckoco nosca u obdvema
wWapoeozo cnos;

umemso npeocmaeierue 0
OBUJICEHUAX 8  NPOCMPAHCMEBE:
napanieibHom nepexoce,
cumMmempuu OMHOCUMENbHO
nI0CKOCmU, YEeHMPAaIbHOUL
cumMmempuu, nogopome

OMHOCUMENbHO NPAMOU, BUHMOBOU
CUMMempUU, ymems NPUMEHAMb UX
npu peweruu 3a0au,

umMems npeocmasieHue o niowaou
OPMO2OHANLHOU NPOEKYULL,

umenio npe()cmaeﬂeHue o
mpexepanHHom u MHO20CPAHHOM
yene U npumMenAntd ceolicmea

NIOCKUX Y2108 MHO202PAHHO20 Yeld
npu peweruu 3a0ay;

umemso npeocmasieHus. 0
npeobpazosaruu noooous,
2omomemuu U ymemv nNpuMeHsimo
UxX npu peulenuu 3a0a4;

yMemv  pewiamv  3a0a¥u  Ha
niockocmu Memooamu
cmepeomempuu,

yMemb  NpUMeHAmMb  Popmybl

00beM06 npu peutenuu 3a0a4




— BIIAJIETh HOHATUSIMU ~ Tena
BpalleHus (LHIMHADP, KOHYC, ap
u chepa), UX cCeUEHUS U YMETh
OPUMEHITh WX TMPU  PELICHUU

3a/1a4;
—  BIAJETh MTOHATHSIMH
KacaTeJbHbIE psIMbIC u

IJIOCKOCTH U YMETh TMPUMEHSTH
W3 IPU PELICHUH 33/a4;

— HMETh MpeACTaBICHUS 0
BIIMCAHHBIX U OMMMCAHHBIX cepax
U yMEThb MPUMEHITh WX TPHU
pelIeHuy 3a/1ay;

— BJaIeTh TOHATUAMU  OOBEM,
00BbEMBbl MHOTOTPAaHHUKOB, TEl
Bpall€HUsi U MPUMEHATh UX IPU
pelieHuu 3a/1ay;

— HMETh MIPE/ICTABIICHUE 0
pa3BepTKe LMIMHIpPA U KOHYCAa,
IJI0LIAAN MMOBEPXHOCTHU
LUAJUMHApPA W KOHYCa, YMETb
MPUMEHATh HMX TPU PEIICHUH
3a/1a4;

— HMETh MIPE/ICTABIICHNUE 0
wiomaau  cheppl U yMEThb
MPUMEHATh €r0 MpPU PEIICHUH
3azay;

— yMeThb pemarb 3aJayd  Ha
KOMOMHAIIMK MHOTOTPAHHUKOB U
TEJ1 BpalllCHHUS;

— UMETb MPEICTaBICHHE O MOA00HH
B MPOCTPAHCTBE U YMETH peIlaTh
3aJ1a4M Ha OTHOLLIEHUE 0ObEMOB U
Ionaaen IOBEPXHOCTEN
MoA0OHBIX (pUryp.

B nosceounesnoui ocuznu u npu
usyuenuu opyaux npeomMemos:

— COCTaBJATh C HCIOJIb30BAHHEM
CBOMCTB IreOMeTpHYECKHX (QUTYp
MaTeMaTUYeCKUE MOJENTH ISt
peuieHust 3aj1ad MPaKTHYECKOTO
XapakTepa W 3aJa4 U3 CMEKHBIX
JUCLUTLIINH, HCCIIE0BATh
MOJTyYCHHBIC MOJIeNTH u
WHTEPIPETUPOBATH PE3YIbTAT

Bexkmopot u
Koopounamul 6
npocmpancmee

— Bnagets MOHATHSAMH BEKTOpPHI U
UX KOOPAUHATHI;

— YMETh BBINOJIHATH ONepaluy HaJl
BEKTOpaMH;

— HCIIONb30BaTh CKaJIsIpHOE
IIPOU3BENECHNE BEKTOPOB  IIPU
peLLIeHNH 3a1a4;

Jocmuoicenue pezynomamos pazoena

I;

—  Haxooumo obvem
napaniieienuneda u mempa’opa,
3A0AHHLIX KOOPOUHAMAMU CBOUX
BEPUIUH,

- 3a0aeamo npMyIo 8
npocmpancmee;




— THPHUMCHSATH YPaBHCHUC | — HAX00UMb paccmosdue om modkKu

IJIOCKOCTH, GOPMYITy pacCTOSTHUS 00  mlockocmu 8  cucmeme

MEXIy TOYKaMH, YypaBHEHHE Koopounam,

cdepbl Ipu peleHuy 3a1ay; — HaxoO0umv paccmosuue  MexHcoy
— TPUMEHSATH BEKTOPHl U METO[ CKPeWUBaArOWUMUCS npAMbIMU,

KOOpJAMHAT B MPOCTPAHCTBE MPHU 3A0AHHBIMU 8 CUCTeMe KOOPOUHAm

PEIICHUHU 3a1a4

Hcemopus — Hmets mpejcTaBieHue o BKaane | Jocmudicenue pe3ynvmamos pasoena
MamemamuKu BBIIAIOINMXCS MareMaTukoB B | |
pa3BUTHUE HAYKU;
— IIOHUMaTh pOJb MATEMATHKH B
pa3Butuu Poccun

Memoowt —  Hcnons30BaTh OCHOBHBIE MeTOnbI | Jocmudicenue pesyismamos pazoena
Mamemamuxu JI0Ka3aTeNIbCTBA, nposoauts | I1;
JI0Ka3aTebCTBO M BBITIONHATD | NPUMEHSANb MAMEMAMUYeckue 3Ha-
OIIPOBEPIKEHHUE; HUA K UCCTIEO08AHUIO OKPYICAIOUE20

— TIPUMEHATH OCHOBHBIE METOIBI | MUpPA (moOdenuposanue PusuuecKux
peleHns MaTeMaTUYEeCKUX 3a1a4; | HpPoueccos, 3a0a4u YKOHOMUK1L)

— HA  OCHOBE  MaTeMaTHYECKHUX
3aKOHOMEPHOCTE B  MIPUPOIE
XapakTepU30BaTb  KPAacoTy U
COBEPIICHCTBO OKpY>KaroLIEro
MHpa U IIPOU3BEICHNUN UCKYCCTBA;

— TIPUMEHSTH MPOCTEUIIINE
MpOrpaMMHBIE cpencTsa u
3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI npu pemeHnn
MaTeMaTUYEeCKUX 3a/7ay;

— TIOJI30BaThCS MPUKIIATHBIMU
nporpaMMamMi M MPOrpaMMaMH
CHUMBOJIbHBIX BBIUMCIICHUN IS
HCCICIOBAHUS MaTEMaTHIECKHX
00BEKTOB

2. Coaepskanue kypca. Moayab «AJiredpa 1 Hayajia MAaTEMATHYECKOT0 aHAJIN32»
10 xaace (136 u.)
Tema 1. JlelicTBUTEIbHbIE YN CJIA

[lenble u HaTYpasibHbIe yucia. Jlenumocts uncen. OcHOBHasi TeopeMa apu(METUKH HaTypallbHbIX YH-
cen. PanmonanbHble, MppallMOHATIBHBIE, IEUCTBUTENIbHBIEC YUCIIA, YACTOBAs MpsiMas. UnciioBbie Hepa-
BEHCTBA. AKCMOMAaTHKA JEHCTBUTEIBHBIX Yucel. MOoayinb NeUCTBUTEIBHOTO ynciaa. Meroa Marema-
TUYECKON MHIYKIUU.

Tema 2. YucnoBbie PyHKIUH

Omnpenenenue yucaoBoi GpyHKIMK U criocoOsl ee 3aaanusi. CoiicTBa Gpynkuuii. Ilepuoauue-
CKHe U 00paTHble PYHKLIUU.
Tema 3. Tpuronomerpuieckue pyHKuuu

YucnoBasi OKpY)KHOCTh Ha KOOPJMHATHOU IMJIOCKOCTH. OnpesieNieHne cuHyca, KOCHHYyca, TaH-
reHca v KotanreHca. Tpuronomerpuueckue yHKIIMHA YUCIOBOTO U YITIOBOTO apryMEHTa, MX CBOIMCTBa
u rpaduku. Ckatue U pacTsHKeHrue TpaduKoB TPUTOHOMETpUYECKUX (QyHKIui. OOpaTHBIE TPUTOHO-
METpUYECKre PYHKINH.

Tema 4. TpuronoMmerpudeckue ypaBHeHUs



[Ipocreiinre TPUrOHOMETPUUECKHE YPABHEHUSI U HEPABEHCTBA. METO/Ibl pelIeHUus TPUTrOHO-
METPUYECKUX YPaBHEHUN: METO/1 3aMEHbI IEPEMEHHOM, METO/1 Pa3I0KEHHs HA MHOXKHUTEIU, OJTHOPO/I-
HbIE TPUTOHOMETPUUYECKUE YPaBHEHUSI.

Tema 5. IlpeoOpa3zoBaHne TPUTOHOMETPUYECKHUX BbIPAKeHUH

DopMyJIbl CII0KEHHUSI, TPUBEICHNUS, IBOWHOIO0 apryMeHTa, MoHxkeHus creneHu. [Ipeobpaso-
BaHME CYMMBbI TPUTOHOMETPUYECKUX (DYHKIMIA B MIPOU3BEICHNE U MPOU3BEICHHS B CyMMY. MeToabl
pellIeHus: TPUTOHOMETPUYECKUX YpaBHEHUH (IPOAOKEHNUE).

Tema 6. KommiiekcHbIe Y CJIa

KommiekcHble yncia v apudmMerndeckre onepauuu Hajx HuMH. KoMIuiekcHble yuciaa U Koop-
JUHATHAS TUIOCKOCTh. TpUroHOMeTpHueckas ¢opma 3amucu KOMIUIEKCHOro yucia. KomruiekcHbie
4HCJIa U KBaJPATHBIC ypaBHEHUA. Bo3BeieHNE KOMIUIEKCHOTO YUCIIa B CTeNeHb. M3BiIeueHne KBaapar-
HOTO ¥ KyOMUYECKOTO KOPHS U3 KOMIIJIEKCHOTO YHCIIa.

Tema 7. IlponsBoaHas

Onpenenenne 4nciaoBOM MOCIE0BATENbHOCTH, CLIOCOOBI €€ 3a1aHus U cBoicTBa. [Ipenen yuc-
JIOBOM MOCIJIE0BAaTEIbHOCTH, CBOMCTBA CXOIAIIMXCS mocienoBaTenbHocTe. Cymma OecKOHEYHOMH
reoMerpuueckoil nporpeccud. IIpenen pyHkunn Ha 0ECKOHEYHOCTH U B TOUKE.

3ajauy, IPUBOJALIME K TOHATUIO IPOU3BOIHOM, ONPENEIIEHNE IPOU3BOJHON, BBIYHCICHHE
pou3BOHBIX. [loHATHE MpoM3BOAHON N-oro mopsiaka. JuddepeHnmpoBanre CI0KHOW (DYHKIHM.
HuddepenunpoBanre oOpatHoi pyHKIMU. Y paBHEHUE KacaTeabHOU K rpaduky ¢hyHkiuu. [Ipumene-
HUE IPOM3BOTHON K UCCIIEAOBAHUIO (DYHKIIMH HA MOHOTOHHOCTB ¥ SKCTpeMyMBI. [IpuMeHenne npouns-
BOJIHOM /7151 JOKa3aTeNbCTBA TOXKAECTB U HepaBeHCTB. [locTpoenue rpaduxoB pynkuuii. [lpumenenne
MIPOM3BOIHON /ISl OTHICKAHHSI HAMOOJIBIIETO M HAUMEHBIIETO 3HAYCHUH HETPEePhIBHOW (YHKIIMH Ha
IIPOMEXYTKE. 3a1a4i Ha ONITUMU3ALIMIO.

Tema 8. KomOuHaTopuKa ¥ BepOSITHOCTH

ITpaBuno ymHoxxenus. IlepecranoBku 1 pakTopuaisl. Beibop Heckoiabkux smeMeHToB. Coue-

TaHus U pa3meneHus. bunom Hetotona. Ciydaiinbie COOBITHS U UX BEPOSTHOCTH.

Tema 9. O606maonmee NOBTOPeHNE

11 xaace (136 u.)

Tema 1. MHOro4/1eHbI
MHorouseHsl OT OJTHOM M HECKOJIBKMX NepeMeHHbIX. Teopema be3y. Cxema I'oprepa. Cummerpuue-
CKH€ U OJTHOPO/IHbIE MHOTOWJIEHBI. Y PAaBHEHHUSI BBICIIUX CTETICHEH.
Tema 2. Ctenenn n kopau. CteneHHbie GQyHKIUH

[ToHsiTHE KOpPHS N-0¥ CTENEHU U3 AEUCTBUTEIBLHOTO ynciia. DyHKIMA KOPEHb N-0i CTENEHU U3
X; X cBoicTBa U rpaduku. CBoiicTBa KOpHA N-0if crenenu. [IpeoOpa3oBanue BeIpaKeHUM, COepKa-
mux paaukanbl. O6001IeHre MOHATHS O MoKa3arene creneHu. CTeneHHble QyHKIUU, UX CBOMCTBA U
rpaduku. JuddepenypoBanne 1 UHTErprupoBanue. M3Bieuenne KopHel N-i cTeneHn U3 KOMILJIEKC-
HBIX YHCET.
Tema 3. Iloka3areiabHas u Jorapupmudeckas GQyHKIUH

[TokazarenbHas ¢yHKuMs, ee cBoiicTBa U rpaduk. [lokasarenbHble ypaBHeHus. [lokazarens-
Hble HepaBeHcTBa. [lonsaTre norapudma. Jlorapudpmudeckas GpyHkius, ee cBoiicTBa u rpagux. CBoi-
ctBa norapudmos. Jlorapudpmuaeckue ypaBuenus. Jlorapupmudeckue HepaBeHcTBa. uddepenim-
pOBaHME MOKA3aTeIbHON U JIorapuPpMUUecKOr (yHKIUI.
Tema 4. IlepBooOpa3Has 1 HHTErpas

[lepBoobOpazHas u HeonpeaeneHHbli nHTerpain. OnpeaeneHHbli HHTErpajl, ero BEIYUCIECHNE U
cBoiicTBa. Brruncnenue miomaneit miockux guryp. [Ipumeps! npuMeHeHus: UHTerpaina B (pusmke.
Tema 5. DiieMeHTHI TEOPHH BEPOSITHOCTEH U MATEMaTHYECKAs CTATUCTUKA

BepositHocTh 1 reomerpusi. HezaBucruMble NOBTOpEHUsI UCTIBITAaHUI ¢ ABYyMs ucxoaamu. Cra-
TUCTUYECKHE METO Il 00paboTkn nHpopManuu. ['ayccoBa kpuBasi. 3aK0H OOJIBIIMX YUCE.

Tema 6. YpaBHeHusi 1 HepaBeHcTBa. CHCTeMBbI ypPaBHEHUI 1 HEPABEHCTB



PaBHOCHIIBHOCTD ypaBHEeHHH. OOIIEe METOIBI PEIICHUS YPaBHEHUN. Y paBHEHUS C MOAYJISIMHU.
HppaunroHanbHble ypaBHeHUs. [JJ0Kka3aTebCTBO HEPABEHCTB. PellleHre pallMOHAIBHBIX HEPABEHCTB C
onHoil nepemenHoi. HepaBencTBa ¢ moaynsmu. MppanmonanbHble HEpaBeHCTBA. Y paBHEHUS U Hepa-
BEHCTBA C JABYMS nepeMeHHbIMU. [{nodaHTOBb ypaBHeHUs. CUCTEMbl ypaBHEHHNA. Y paBHEHUS U He-
paBEHCTBa C MapaMeTpamu.

Tema 7. O6001ma01ee MOBTOPEHNE

MonyJb «I'eomeTpusi»
10 xacc (68 u1.)
T'eoMeTpHs HA IVIOCKOCTH

CBOICTBO OMCCEKTPHCHI yIila TpeyroyibHUKa. Perenne TpeyronbHUKOB. Boruncnenue Ouccek-
TpUC, MEIMaH, BBICOT, PaJUyCOB BIIMCAHHOM U OIMHUCAHHON OKpYKHOCTEH. POpMyIIbI IIOMAAN Tpe-
yrosbHuKa: popMmyna ['epoHa, BeIpaxeHHe IIOMAAN TPEYTroJbHUKA Yepe3 paAnyC BIUCAHHOW U OIH-
CaHHOM OKPYXXHOCTEM.

Brruucnenue YTJIOB € BeleHHOﬁ BHYTPHU U BHC KpyTra, yriia M1y XOpHOﬁ M KacaTeJIbHOM.

Teopema 0 MpPOU3BEICHUN OTPE3KOB XOp. TeopeMa 0 KacaTtelbHON U cekylien. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH M MaroHalel napauienorpaMmma

BrmcanHbie 1 onIHCaHHEBIC MHOI'OYI'OJIbHUKH. CsoiicTBa 1 IMPU3HAKH BIIMCAHHBIX U OITMCAHHBIX
YCTBIPCXYI'OJIbHUKOB.

['eomeTpuueckne Mecra TO4EK.

Pemenue 3a1a4 ¢ MOMOIIBI0 TEOMETPUUECKUX MPEOOPA30BAHUM U TEOMETPHUUECKHUX MECT.
Teopema Yesvr u meopema Menenas.

Onaunc, eunepbona, napabona Kak 2eomempuieckKue mecma mouex.

Hepaspewumocms knaccuueckux 3aday Ha nocmpoenue.

IIpsimble 1 MU1I0CKOCTH B pocTpancTBe. OCHOBHBIE MOHATHUS CTEPEOMETPUH (TOUKA, IpsMas,
IJIOCKOCTh, IPOCTPAHCTBO). [lonsamue 06 akcuomamuieckom cnocobe nocmpoeHusi 2eomMempuul.

Ilepecekaromuecs, napauleIbHble U CKPELIUBAIOLINECS MPSAMBIE. YTOJI MEXIY NPSMBIMHU B
npoctpanctse. [lepneHaukynsipHOCTh npsAMbIX. [lapanienbHOCTh U MepHIEeHAUKYISIPHOCTD MPSMON U
IUIOCKOCTH, TPU3HAKU U CBOMCTBA. Teopema o Tpex neprneHauKkyisapax. [lepnenaukymnsap u HakIOHHas
K TUIOCKOCTH. YTOJI MEXKIY MPSMOU U MIIOCKOCTBIO.

[TapanienbHOCTb INIOCKOCTEN, IEPIIEHINKYISIPHOCTD IUNIOCKOCTEH, IPU3HAKU U CBOMCTBA. [[BY-
TPaHHBIA YTOJ1, IMHEWHBIN yroJI IBYTPaHHOIO yIJIa.

PaccTosiHMsSI OT TOYKM 10 IUIOCKOCTH. PaccrosiHMe OT mpsMOW 10 IUIOCKOCTH. PaccrosHue
MEXly MapayiebHBIMU TNIOCKOCTSIMU. PaccTosiHME MeX Ty CKPELUBAIOIIUMUCS TPSIMbBIMHU.

[TapannensHoe npoexktupoBaHue. OpTOroHaIbHOE MPOESKTUPOBAHUE. [110Wads opmozoHab-
HOU npoeKkyuu MHo20y201bHuKka. 300pakeHne npocTpaHCTBEHHBIX (puryp. Llenmpanvroe npoexmu-
poeaHue.

Mmuororpanauku. Bepmnnsl, pebpa, rpaHu MHOrorpaHHuka. Paszeepmxa. Muozozpannvle
yenvl. Buinykavie mnozoepannuku. Teopema Jiinepa.

[Ipu3ma, ee ocHOBaHUsI, OOKOBBIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTD. [IpsiMas 1 HakJIOHHas
npusma. [IpaBuibnas npusma. [lapannenenunen. Kyo6.

[Tupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyroibHas mu-
pamua. [IpaBunbHas nupamuaa. Y ceuyeHHas nupaMua.

CumMetpui B KyOe, B apauleNleUIeNIe, 8 HpU3Me U NUPamuoe.
Tlonamue o cummempuu 6 npocmpancmee (YenmpanbHas, 0Ceeas, 3epKAlbHAsL).
Ceuenust MHOrorpanHukoB. Iloctpoenune ceueHuit.

[IpencraBnenne o MPaBHIILHBIX MHOTOTPaHHUKAX (TETpadp, Ky0, OKTadap, TOIEKadAp 1 UKO-
casp).



11 knacc (68 )

Tesa n moBepxHoctu Bpamenus. [{unuaap u konyc. YceueHHblil KoHyc. OCHOBaHUE, BbI-
cora, 00KOBasi IOBEPXHOCTh, 0Opa3yrolasi, pa3BepTka. Ocesvie ceuenus u ceueHus napaiieibHble 0C-
HOBAHUIO.

Hlap u cdepa, ux ceuenus. Iuaunc, eunepbona, napabona kak cevenus konyca. KacatenpHast
IOCKOCTh K cepe. Coepa, enucannas 6 MHO20SPAHHUK, chepa, ONUCAHHAS OKOLO MHO20SPAHHUKA.

Lununopuueckue u KoHuuecKue NOBEPXHOCMU.

O0BbeMbI TeJI ¥ IUIOMIAAN UX MOBePXHOCTeil. [lonamue 06 o6veme mena. Omuowenue oove-
M08 NOOOOHbBIX mell.

@opmynel 00beMa KybOa, mapaiienenunena, npusMsl, nwmaapa. ®opmynsl o0bema nupa-
MU/IbI ¥ KoHyca. DopMyiibl III0L[a 1M NOBEPXHOCTEH IMIMHpA U KoHyca. Dopmyssl 00beMa 1mapa u
TIoaau cepsl.

Koopaunartel u BeKTOpBI. J[eKapTOBBI KOOPAUHATHI B IPOCTpaHCTBE. POpMyJia pacCTOSHHUS
MEXy ABYMS TOUKaMHu. Y paBHEHHS CheEPBI u niockocmu. Popmyna paccmosHus om moyku 00 nioc-
Kocmu.

BexTopsl. Monyib BekTopa. PaBeHcTBO BEeKTOPOB. Cll0KEHHE BEKTOPOB U YMHOXKEHHE BEKTOPA
Ha 4uCIIo. YToJ Mexy Bekropamu. KoopanHatel Bekropa. CkansipHoe IpousBeneHne BeKTopoB. Kou-
JIMHEapHble BEKTOPBL. Pa3nojkeHne BEKTOpa IO JBYM HEKOJUIMHEAapHBIM BekTopaM. KomruranapHbie
BEKTOPBI. Pa3noxeHue 1o TpeM HEKOMILIAHAPHBIM BEKTOPaM.

3. TemaTH4eckoe MJIAHUPOBaAHHUE

Moayab «Aaredpa u Havajia MATEMaTHYECKOT0 aHAJIU32»

Pazien/ Tema KoaunuecTtBo
4acoB
10 kaacc

IToBTOpeHune Marepuana 7-9 kiaccos 3
1. | [delicTBUTENBHBIE YHCIIA 12
2. | YucnoBble GyHKIMU 10
3. | Tpuronomerpuueckue GpyHKIHH 24
4. | TpuroHomMeTpruecKue ypaBHEHUS 10
5. | IlpeobpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHHUH 21
6. | KomruiekcHbie yncia 9
7. | IlpousBogHas 29
8. | KomOuHaTopuka 1 BEpOsSTHOCTh 7
9. | Ob6obmaromIee MOBTOPEHUE 11

Hroro: 136
11 xnace

1. | lloBropenue matepuana 10 kiacca 4
2. | MHorouneHs 10
3. | Crenenu u kopHu. CTeneHHbIe GYHKIUU 24
4. | IlokasarenbHas u JorapupmMudeckas GyHKIIUNA 31
5. | IlepBooOpa3Has u HHTErpa
6. | DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOSTHOCTEH




VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YPABHEHHUI M HEPABEHCTB

33

O06o0maroriee NTOBTOPCHHE 16
Hroro: 136
Moayab «I'eomeTpus»
Pasnen/ Tema KoimmuecTBo
4acoB
10 kaacc
1 |HekoTopsle cBeAeHMS U3 INIAHUMETPUN 12
2 |BBenecHue 3
3 |[TapamnenbHOCTh MPSAMBIX U IJIOCKOCTEH 16
4  |IlepneHAUKYISPHOCTD NPSMBIX U IUIOCKOCTEN 17
5 |MHororpaHHuKu 14
7 |3akmrouMTenbHOE MOBTOpeHHUe Kypca reomerpun 10 kinacca 6
Hroro: 68
11 kace
1 |BexTopsl B MPOCTPAHCTBE 6
2 |Merox KOOpIUHAT B IPOCTPAHCTBE 15
3 |Uumunzp, KoHyC, map 16
4 |O0BeMbI TEI 17
5 3aKIIIOYUTEIHHOE TIOBTOPEHHUE TIPH MTOATOTOBKE K HTOTOBOM aTTECTALINH 110 14

TEOMETPHUH

Hroro: 68




