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PABOYAS ITPOI'PAMMA YYEBHOI'O IIPEJIMETA
«MATEMATUKA: AVITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
IF'EOMETPHUS», 10-11 KJIACCBHI

PaGouyass mnporpamma y4deOHOro mnpeamera «Maremaruka: ajaredépa W Hayaja
MATeMaTH4YeCKOro aHaiau3a, reomerpusp», 10-11 kuaccsl cocTaBieHa B COOTBETCTBHUHM C
(denepanbHBIM TOCYAAPCTBEHHBIM O00pPa30BATEIBHBIM CTAHIAPTOM CpPETHETro 00Iero oodpazoBaHUs,
OCHOBHOM 00pa3oBaTelIbHON IporpamMmoi cpeaHero odmiero odpazoBanust MbBY «I'umuazus Ne » u ¢
y4yeToM aBTOpcKoil paboueit nporpammbl A.I'. Mopakosuua. II.B. CemenoBa. «Martemaruka:
anreOpa W Hauvajga Maremarmdeckoro anamuza». 10 — 11 kmaccel. YriayOneHHBIM ypOBEHb.
M.: Muemo3uHa, 2017 r., aBTopckoit padoueit nporpammsl JI.C. Atanacsna u ap. «I'eomerpusi». 10-11
KJIacchl. YTayOneHHbli ypoBeHnb. M.: [Ipoceemenue, 2019 T.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A, TEOMETPHUS», 10-11 KJIACCbI



MarteMaTHKA: aJredpa M HaYaJ1a MATEMATHUYECKOI0 aHAJIN3a, FreoMeTPus

ba3oBblii ypoBeHb
«IIpo6ieMHO-PyHKIIMOHAIbHBIE Pe3yabTAThD)

Yray0JieHHbIi YPOBEHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJabTAaThI»

Pa3zpen

|. BbINyCKHUK HAYYHTCSA

I11. BeInyCKHUK MOJy4YUT
BO3MOKHOCTh HAYYHTHCS

1. BBINyCKHUK HAYYHTCS

IV. BBINYCKHUK MOJYYHT
BO3MOKHOCTh HAYYHTHCS

Ileau ocBoeHus

Jns ucnosib30BaHus B

,HJZ}Z paseumusl Molull1€HUAL,

I[JISI YCHICUIHOT O IMPOAOJIZKCHU A

Jlnsa obecneuenus

npeaMera IIOBCEHEBHOM KU3HU U UCNONb308AHUS 8 NOBCEOHEGHOU | 00pa30BaHMS B03MOJICHOCIU YCREUHO20
o0ecrieyeHns BO3MOXKXHOCTH HCUSHU 0 CHEIHUATBHOCTSIM, CBSI3aHHBIM C NnPOOOAdCEHUS. 00PA308AHUSA
YCIIEHIHOTO NMPOJOKEHUS u obecneuenus 03MOHCHOCU IPUKJIAJHBIM UCIIO0JIb30BaHUEM nO CneyuantbHOCMaM,
0o0pa3oBaHUs 10 VCREeWHO020 NPOOONIHCEHUS MaTeMaTUKU CBA3AHHBIM C
CHELUATbHOCTSIM, HE CBA3aHHBIM C | 00pa3068aHus no ocyujecmenenuem Hay4Hou u
NPUKJIAJTHBIM UCTIOIH30BaHUEM CneyuanbHOCMaM, He C8A3AHHbIM UCCne0068amenbCKoll
MaTeMaTHKU € NPUKIAOHBIM UCNOTIb308AHUEM oesamenvbHOCMU 8 obnacmu

mMamemamuxu MAMeMamuKy U CMeNCHbIX
HayK
TpeGoBanus Kk pe3yabraTam

Inemenmul — OmnepupoBats Ha 6a30BOM - Onepupoeamz)2 nouamusamu: | — CBOOOIHO onepI/IpOBaTL3 - Hocmuoicenue

meopuu YpOBHE' TIOHATHAMH: KOHEeUHOe MHOICECTBO, MOHSTHSMM: KOHEYHOE pesynvmamos pazoena ll;

MHOICECME U KOHEYHOE MHOKECTBO, 9/1eMeHM MHOHCeCmad, MHOYKECTBO, DJIEMEHT MHOKECTBA, | — onepuposéams noHsmuem

Mamemamu4ecKo 3JIEMEHT MHOXECTBA, NOOMHOHCECMBO, MOJIMHOXECTBO, [TEpeceUeHue, onpeoenenus, 0CHOBHbIMU

Il 102UKU nepeceyerue u 00veOuHeHue 00beIMHEHNE U PA3HOCTh

IIOJMHOXKECTBO, IIEPECCUEHUE
1 00bEJMHEHUE MHOXKECTB,
YHUCJIOBBIE MHOXKECTBA Ha
KOOPAMHATHOU IIPSAMO,
OTpE30K, HHTEPBAIT;

— omepupoBaTh Ha 6a30BOM
YPOBHE NOHATUAMMU:
YTBEPKJICHHUE, OTPULIAHUE
YTBEPKJICHHUS], UCTUHHBIE U

MHOIICECTS, YUCLOBbIE
MHOJCECBA HA
KOOPOUHAMHOU NPAMOU,
OMpe30K, UHmepaal,
NOIYUHmMepPeal,
NPOMENCYMOK € BbIKOIOMOL
moukotl, epaghuueckoe
npeocmasieHue MHOMCeCms

MHOKECTB, YHCIIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MPSIMOH,
OTPE30K, UHTEPBAIL,
MOJTYUHTEPBAJ, TPOMEKYTOK C
BBIKOJIOTOU TOYKOM, Tpaduueckoe
MPECTAaBICHUE MHOYKECTB Ha
KOOPAMHATHOM INIOCKOCTH;
3a71aBaTh MHOKECTBA

suoamu onpeoeneHutl,
OCHOBHBIMU BUOAMU
meopem;

—  noHUMamv cymo
KOCBEHH020
0oKazamenbcmed;

—  onepuposamv NOHAMUAMU
CYEMHO20 U HeCYemHO20
MHOdICECmEa,

! 3,H€CI) " fajiee: pacrno3HaBaTb KOHKPETHBIC TPUMEPBL O6HII/IX MOHSTHH I10 XapaKTCpHbIM MIPU3HAKaM, BBIIIOJIHATH HeﬁCTBHH B COOTBETCTBHU C OIMPCACIICHUCM U HpOCTeﬁIHPIMPI CBOICTBaMU
HOHSITI/Iﬁ, KOHKPETHU3NUPOBATh IIPpUMEPaAMU O6IIII/IG TIOHATUS.
2 3,[[60]: " JaJIEC; 3HATHh ONPCACIICHUC ITOHATHA, YMETD MMOACHATH €TI0 CMBICII, YMETh UCITIOJIb30BATh IIOHATHE U €T0 CBOMCTBa Ipu IPOBCIACHUN paccyxcz[eHHﬁ, peuIcHun 3a1a4.

3 3,H€CI) U JaJiee: 3HaTb ONIPEACICHUC NOHATUS, 3HATh U YMECThb 000CHOBEIBATE CBOMCTBA (HpI/I3HaKI/I, €CJIM OHHU eCTB) TMOHATHUA, XapAKTECPU30BATh CBA3U C APYTUMU MTOHATHUAMU, MIPEACTABIAAL OAHO
IIOHATHUC KAaK 4aCTh ICJIOCTHOI'O KOMIIJICKCA, UCII0JIb30BaTh IIOHATUC U €TO CBOIiCTBa Ipyu MPOBCACHUN paCC}’)KIICHPIﬁ, J0Ka3aTeJIbCTB, pCIICHUU 3a1a4.




JIO’)KHBIE YTBEPKJICHHUS,
IIPUYNHA, CIIEICTBUE, YACTHBIN
citydaid oOIIero yTBep KIeHus,
KOHTpIIpUMED;

HaxOJIUTh MIEPECCUCHUE U
00BbeIMHEHNE IBYX MHOXKECTB,
MPEJCTAaBICHHBIX TpapUUECKU
Ha YUCIIOBOM MPAMOW;
CTPOUTH HA YUCIIOBOM IIPSIMOU
IIOJIMHO>KECTBO YHCIIOBOIO
MHOXECTBA, 3aJJaHHOE
[IPOCTEHIIMMHU YCIIOBUSMU;
pacro3HaBaTh JIOKHBIE
YTBEPXKACHUS, OIINOKU B

pacCyXIeHHUsIX, B
TOM YHCJIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceonesnoi scuznu u npu

usydenuu oOpyeux npeomemos:
HCMOJIb30BATh YHCIIOBBIE
MHOECTBA HAa KOOPJANHATHON
MPSIMOM AJI ONTUCAHUS
peanbHBIX MPOIECCOB U
SIBIICHHI;

MPOBOJIUTH JIOTUUECKHUE
pacCyXIEHHUs B CUTyaIUsaX
MOBCEIHEBHOMN KU3HU

HA KOOPOUHAMHOU
NIOCKOCML;

— onepuposamsv NOHAMUAMU:
ymeepaicoenue, ompuyaHue
VMBEepAHCOeHUsl, UCTIUHHbIE U
JIOJCHbLE YMBEPAHCOCHUS,
npuyuHa, creocmsue,
yacmuwlll cyyai 0oweeo
VMBEPHCOCHUS,
KOHmpnpumep;

— nposepambv
NPUHAOTIEHCHOCTb JTleMEeHmA
MHOJICECmBY;

—  HaxoOumw nepecevenue u
00veOuHeHUe MHOXNCECE, 8
MoM yucie npedCmasieHHbIX
epaguyecku Ha YUCI0801
NPAMOLL U HA KOOPOUHAMHOU
NJIOCKOCMUL;

—  nposooums 00KA3amebHbie
paccyscoenus O
000CHO8AHUS UCTMUHHOCIU
YMBepHCOeHUII.

B nosceounesnoui socuznu u npu
usyyeHuu opyeux
npeomemos:

—  UCNONb308AMb YUCTOBbLE
MHOXCeCmsa Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCTU
OJ151 ONUCAHUSL PEATbHBIX
npoyeccos u AGNeHUl,

—  npo8ooumb 00Ka3amenbHvle
PAaccysHcoenus 8 Cumyayusax

MIEPEUYHCIICHUEM U
XapaKTEPUCTUUECKUM CBOMCTBOM;

—  ONEepUpPOBATH MOHATUAMHU:
YTBEPKJICHHE, OTPULIAHUE
YTBEPKJICHUS], ICTUHHBIC U
JIO’)KHBIE YTBEPKJICHHUS, IPUUMHA,
CJIEICTBUE, YACTHBIN Cilydail
00111ero YTBEepXKIACHHUS,
KOHTPIPUMED;

— IPOBEPSTH NPUHAMJIEKHOCTh
3JIEMEHTa MHOKECTBY;

— HaxOJIUTb [IEPECEUCHHE U
00BbeAMHEHNE MHOKECTB, B TOM
YHCJIC MPEACTABICHHBIX
rpaguvecKu Ha YUCIOBOM MPSIMOMA
Y Ha KOOPJAMHATHOW IIOCKOCTH;

— TPOBOJUTH JIOKA3aTEIIbHBIC
paccyxaeHus sl 000CHOBaHUS
HMCTUHHOCTHU YTBEPKJICHUMN.

B noeceownesnou sxcusnu u npu
u3yueHuu opyaux npeomemos:

— HCHOJb30BaTh YHCIOBHIE
MHO’KECTBA Ha KOOPJAUHATHOMN
IIPSAIMOM ¥ HA KOOPJAUHATHOMN
IJIOCKOCTH JIJIS1 ONTMCAHUS
peaNbHBIX MPOLIECCOB U SIBJICHU;

— TIPOBOJUTH JIOKA3aTEIbHBIC
PacCyXXJICHUS B CUTYaIIUsIX
MMOBCETHEBHOMN KU3HHU, PU
pEIIeHNH 3a71a4 U3 APYTHX
MpeAMETOB

—  NpUMeHAmMb Memoo
MamemamuyecKou
UHOYKYUU OJI51 NPOBEOEHUS
paccysicoerui u
dokazamenbcme u npu
peuteHuu 3a0ad.

B noeceonesnoui scuznu u npu
uzyyeHuu oOpyeux
npeomemos:

—  UCNOIb308aMb
MeopemuKo-MHONCeCmae
HHbBIU A3bIK U A3bIK TOSUKU
OJ151 ONUCAHUSL PEATIbHBIX
npoyeccos u A6NeHul, npu
peuteHuu 3a0ay opyaux
VUEOHbIX NPeOMemos

NOBCEOHeBHOU HCUZHU, NPU
peweHuu 3a0a4 u3 Opyeux
npeomemos




Yucna u
GbIPAXHCeHUA

OmnepupoBath Ha 6a30BOM
YpOBHE MOHATUSAMU: 1[0
YHCII0, IeTUMOCTb YHCEI,
OOBIKHOBEHHAs IpO0b,
JecATUYHAs APOOB,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHUE
4KClia, YacTh, 10JIA,
OTHOIIICHHE, TIPOLIEHT,
MOBBILICHUE U MTOHIKEHUE Ha
3aJJaHHOE YHCIIO MTPOIICHTOB,
MacIiTao;

omepupoBaTh Ha OA30BOM
YpOBHE MOHATHUSIMHU:
norapudm uucia,
TPUTOHOMETPHUECKAS
OKPY>KHOCTb, TpaJlyCHasi Mepa
yIia, BeIWYHHA yTIIa,
3aJJaHHOTO TOYKOI Ha
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CHHYC, KOCHHYC,
TAHTEHC U KOTaHTeHC YTIIOB,
HMEIOIINX TPOU3BOJIbHYIO
BEJIIMYUHY;

BBINOJIHATH apU(pMETHIECKHE
JeUCTBUS C LEIBIMH U
panroHaTFHBIMU YHCIIAMH;
BBINOJIHATH HECIIOKHBIE
peoOpa3oBaHuUs YUCIOBBIX
BBIPAXKECHM, COIEPIKAIUX
CTeIeHH Yuce, 1100 KOpHU
13 4yKcel, 100 JorapupMsl

C60000HO onepuposamv
NOHAMUAMU. Yelloe YUCTLO,
0enumMocmy yucerl,
00bIKHOBEHHAsL OPOOb,
oecsamuunas Opoow,
PAYUOHATIbHOE YUCIO,
npuUOIUNCEHHOE 3HAYEHUE
yucia, 4acmo, 00JIA,
OmHOuleHue, NPoyeHm,
no8blUeHUe U NOHUIICEHUE HA
3a0anHOe YUCTIO NPOYEHMO8,
macuimao,

npU8OOUMb NPUMEPDL YUCETL C
3A0aAHHBIMU CEOUCMBAMU
oenumMocmu;

ONnepupoBamv NOHAMUAMU:
Jnozapugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCMb, PAOUAHHASL U
2paodycHas mepa yaua,
BeUYUHA Yed, 3A0AHHO20
MOUKOU HA
MPUSOHOMEMPULECKOT
OKPYICHOCIU, CUHYC,
KOCUHYC, MAH2EHC U
KOMAH2EHC Y2108, UMeIouUx
NPOU3BOTLHYIO BETUYUHY),
uucna e u m,

8bINOIHAMb
apugpmemuueckue delicmsus,
couemas ycmuoie u
NUCbMEHHbLE NPUEMDbL,

CB0oOOAHO ONIEPUPOBATH
MOHATUSMHU: HATYPAJIbHOE YHCIIO,
MHOECTBO HATYPaJIbHBIX YHCEIL,
L[EJI0€ YUCII0, MHOKECTBO LIEJIBIX
yucell, 00bIKHOBEHHAs! APOOb,
JecsiTUUHas ApoOb, CMEIIaHHOE
YHCJIO, PALIMOHAIILHOE YUCIIO,
MHOECTBO PallUOHAJIbHBIX YUCEN,
UPPALMOHATIEHOE YHCII0, KOPEHb
CTeneHu N, AeCTBUTEIBHOE YHCIIO,
MHOECTBO I€UCTBUTEIBHBIX
YHCEeJl, FEOMETPUYECKAs
HWHTEpIpETalHs HATypaJIbHBIX,
LEJIbIX, PALIMOHAJIBHBIX,
JIEACTBUTEIIbHBIX YHUCEIT;
MOHUMATD U OOBSCHATH PA3HUILY
MEXy MO3UIIMOHHOU U
HEMO3UIIMOHHOW CUCTEMAaMM
3aMUCH YHCET;

MEPEBOJIUTH YHUCIIA U3 OJHON
CUCTEMBI 3aIIUCH (CUCTEMBI
CUHCIICHUS) B IPYTYIO;
JIOKa3bIBaTh M MCIOJIb30BATh
MIPU3HAKH JETUMOCTH CYMMBI U
MIPOU3BE/ICHUS TP BBITOJTHEHUN
BBIYHCIICHUI U PEIICHUH 3a/1a4;
BBITIOJIHSITH OKPYTJIEHUE
palMOHANBHBIX U
HUPPAIMOHATILHBIX YUCE C
3a/IaHHOW TOYHOCTBIO;
CpaBHUBAThH JECHCTBUTEIHHBIE
qrclia pa3HBIMU CIOCO0aMu;

Jlocmuoicenue
pezyrbmamos pazoena ll;
Cc80000HO Onepuposams
YUCTIOBLIMU
MHOIHCECBAMU NPU
peutenuu 3a0ay;
NOHUMAMb NPUYUHBL U
OCHOBHbIE uoeu
Pacuuperus Yucio8bix
MHOJCECE,

611a0enmsb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu peuenuu
CMAaHOapmHuIxX 3a0ay
umems 6a306vle
npeoCcmasienust o
MHOdCECBe
KOMNJIEKCHBIX YUCEeL;
CB80000HO BLINOJIHAMD
ModACOeCmEeHHble
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jl02apuUpMudecKux,
CMENEHHbIX BbIPANCEHULL;
enademuv opmynou
ournoma Heromona,
NPUMEHAMb NPU PeueHun
3a0ay meopemy o
JIUHEUHOM
npeocmasnenuu HOJ/I;
NPUMEHSAMb NPU PeueHuU
3a0ay Kumatickyro




YHCEll,;
CpaBHUBATh PallMOHAJIbHBIE
YHUCIIa MEXKIY COOOI;
OILICHUBATh U CPABHUBATH C
paIMoHaIbHBIMU YHCIIAMU
3HAYEHUS 1IEJIbIX CTeNeHen
4yucell, KOpHEH HaTypallbHOM
CTEIeHU U3 YHCell,
norapu(MoB YHCe B TPOCTHIX
CIIy4asix;

M300paxkaTh TOUKaMH Ha
YHCIIOBOM MPSIMOH 1LI€TIbIe U
panMoHaIbHBIC YUCIIA;
M300paxkaTh TOUKaMH Ha
YUCIIOBOM MPSAMOM 11eJIbIe
CTENIEHU YHCell, KOPHU
HATypaJIbHOM CTETEeHU U3
qiced, Jorapudmsl yucen B
MPOCTBIX CITydasix;
BBITIOJTHSTH HECTIOKHBIC
npeoOpa3oBaHMs MEIbIX U
JIpOoOHO-pallMOHAIBHBIX
OYKBCHHBIX BBIPOKEHUM;
BBIpaXKaTh B MPOCTEUIITNX
CIIy4asix U3 PaBeHCTBA OJIHY
MIEpEMEHHYIO Yepe3 JIPyTrue;
BBIYUCIIATH B MPOCTHIX
CITyJasix 3HAYCHUS YUCITOBBIX
1 OYKBEHHBIX BBIPaKEHUH,
OCYIIIECTBJISIT HEOOXOTUMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;
n300pakaTh CXEMaTHYECKH
yToJl, BEIMYUHA KOTOPOTO
BEIp2)KEHA B IPaycax;

npuMensis npu
Heobxoo0umocmu
gbluUCIUMENbHBIE
ycmpotucmeda;

HAaxoo0ums 3HaA4eHUus KOpHs
HAmMypaivbHol CmeneHu,
cmenetu ¢ payuoHaIbHbIM
nokasameinem, locapugma,
UCnoabL3ysa NPU
Heobxooumocmu
BbIUUCITUMETbHBLE
ycmpoucmaea;
NOIb308AMbCSL OYEHKOU U
NPUKUOKOLL npu
NPAKMU4ecKux paciemax;
npoBoOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeobpazosanus 6YK6EHHbIX
BbIPAICEHU, BKIIOUAIOUUX
cmenetu, KOpHU, 1o2apugmul
U mpucoHoMempuiecKue
GyHryuu;

HAaxoo0ums 3Ha4eHus
YUCTOBbIX U OYKEEHHBIX
BbIPANCEHULL, OCYUWYECEISIS
Heobx00uMbvle NOOCMAHOBKU
u npeobpazoeanus;
uzobpasicams cxemamudecku
V2o, 8enuyuHa KOmopozo
8bIPAdICEHA 8 2PA0YCaX UNU
paouanax;

UCNONb308aAMb NPU PeUeHUU
3a0a4y madIuuHble 3HAYEeHUs.
MPULOHOMEMPULECKUX
@yHKyull yenos;

—  yHopsa04YMUBaTh YHUCIIA,
3aliCaHHbIC B BUJIE
OOBIKHOBEHHOM U IECATUIHON
Ipo0Ou, YKclia, 3alucaHHbIe C
HCII0JIb30BaHUEM
apu(dmeTnyecKkoro KBaapaTHOTO
KOPHsI, KOPHEH CTeneHu OobIe 2;

— Haxonutb HOJI u HOK pa3ubimMu
crocob6aMu U UCIOJIB30BaTh UX
MIPHU PEILICHUH 3a]1a4;

—  BBIIOJIHATH BBIYUCICHUS U
peoOpa3oBaHus BEIPAKEHU,
COAEpKaIIUX JICHUCTBUTEIbHBIE
YHCIIa, B TOM YHCII€ KOPHU
HaTypaJbHbIX CTEICHEM;

—  BBINOJIHATH CTaH/IAPTHBIE
TOXKJIECTBEHHBIE MMPe0oOpa3zoBaHus
TPUTOHOMETPUYECKUX,
norapuMHUECKUX, CTETIEHHBIX,
HPPALMOHATIEHBIX BBIPAKEHUH.

B noeceownesnou sxcusnu u npu
uzyyeHuu Opyaux npeomemos:

—  BBINOJHATH U OOBACHATD
CPaBHEHME PE3YJIbTAaTOB
BBIUHCIICHUH NPU pelIeHUH
IIPAKTUYECKUX 3a7a4, B TOM UUCIIE
MPUOIMKEHHBIX BHIYUCIICHUH,
UCTIOJB3Ys pa3HbIe CIOCOOBI
CpaBHEHUN;

—  3aIUChIBaTh, CPABHUBATD,
OKpPYIJIAATH YHCIIOBBIE JAHHbBIE
peabHBIX BEJIMUYUH C
HCII0JIb30BaHNUEM Pa3HBIX CUCTEM
U3MEPEHUS;

meopemy 06 0CmamKax;
NPUMEHSMb NPU PeueHUU
3a0au Manyto meopemy
Depma,

YMemb GbINOIHAMb 3ANUCDH
YUCIA 8 NO3UYUOHHOLL
cucmeme CHUCIeHUsL;
NPUMEHAMb NPU PeueHUU
3a0ay
MeopemuKo-4uciogvle
@yHKYUU: YUCTO U CyMMA
Oenumenei, QYHKYUo
Diinepa,

NPUMEHSIMb NPU PEUeHUU
3a0ay yenHvle Opoou;
NPUMEHSIMb NPU PeuleHUU
3a0a4 MHO2OYJIEHbI C
oeticmeumenbHbuIMU U
yenvimu

K03 puyuenmamu,
611a0emsv NOHAMUAMU
npUBOOUMBLU U
HenpusoouMblii
MHO20UIeH U NPUMEHSAMb
UxX npu pewleHuu 3a0a4;
NPUMEHSAMb NPU PeueHuu
3a0ay OCHOBHYIO
meopemy aneebpul;
NPUMEHAMb NPU PeueHun
3a0au npocmetiuiue
@YHKYUU KOMNIEKCHOU
nepemeHHoOU KaK
2eomempuieckue
npeobpazosanus




— OLIEHHBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHI'€HCA KOHKPETHBIX
YTJIOB.

B noeceonesnoti scusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos:

—  BBINOJHSATH BBIYUCICHUS MPU
pelIeHnH 3a1a4
MIPAKTUYECKOTO XapaKTepa,

—  BBINOJHSTH IPAKTUYECKHE
pacyeTsl ¢ UCIIOJIH30BAHUEM
IpH HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEPUATIOB U
BBIYHCIUTENBHBIX YCTPOICTB;

— COOTHOCHUTH peaibHbIC
BEJTMYHHBI, XapaKTCPUCTUKU
00BEKTOB OKPYKAIOIIEr0 MUPa
C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYEHUSIMU;

— HCIIONB30BaTh METO/IbI
OKPYTJICHUS, TPUOTMKEHUS U
MPUKUAKY TPU PEIICHUU
MPaKTHYECKUX 3a/1a4
MOBCEHEBHOW JKU3HU

—  BBINOJHAMb NEPEBOO
BeUYUHBL Yela U3 PAOUAHHOU
Mepbl 8 2PAOYCHYIO U
0opamHo.

B nosceomnesnoti scusznu u npu
usyueHuu Opyeux y4eoHvix
npeomemos:

—  8bINOJHAMb 0CUCMBUS C
YUCTIOBLIMU OAHHBIMU NPU
peuteHuu 3a0a4
NPaKmMuyecko2o xapakmepa
U 3a0ay U3 paziudHsIx
obaacmeri 3HAHULL, UCNOTL3YSL
npu HeobxoouMocmu
CNpagoyHble MAmMepuansl u
8bIYUCTUMENbHBIE
ycmpoucmeda;

—  OoyeHusamv, CPAGHUBAMb U
UCNOIL3068aMb NPU peuleHUU
NPAaKmMuyecKux 3a0ay
YuC08ble 3HAUCHUS
PeabHbIX 8eTUYUH,
KOHKpemHble YUCo8ble
Xapakmepucmuku 006veKmos
OKpYAHCarOUieco Mupa

— COCTaBJISTh U OLCHUBATh PA3HBIMU
crocob6amMu YUCIIOBBIE BHIPAKEHUS
IIPU PELIEHUH IPAKTUYECKUX 3a/1a4
W 3aj1a4 U3 JPYTrux y4eOHbIX
IIPEIMETOB

Ypasnuenus u
Hepagencmea

— Pemate nuHeliHbIE YpaBHEHUS
Y HEpaBEHCTBA, KBAaIpaTHbIE
YpaBHEHUS,

— pewarthb JorapupmMuuecKue
ypaBHeHus Buja log 5 (bx + c)
= d u mpocreiimue
HepaBeHCTBa BUja log , X < d;

— peuath 110Ka3aTeabHbIe

—  Pewamyv payuonanvhuie,
nokazamenbHule U
Jocapugmuyeckue
VPAasHEeHUs U HEPABEHCMEa,
npocmeuuiue
UppayuoHanbHule U
mpu2coHoMempuyecKue
VpasHeHus, HepageHcmea u

— CB00OJHO OIEepUpoOBaTh
NOHSTHSMU: YpPaBHEHUE,
HCPAaBCHCTBO, PABHOCHUJIbHBIC
ypaBHEHUS U HEPABEHCTBA,
ypaBHEHUE, SBJISIOIICECS]
CIEACTBUEM JAPYroro ypaBHEHHUS,
ypaBHEHUSI, paBHOCHJIbHBIC Ha
MHOXKXCCTBC, PaBHOCHJIbHBIC

—  Hocmuowcenue
pe3ynibmamos pazoena ll;

—  c80000HO onpedensims
mun u 8bloUpams Memoo
PpeuenUst NOKA3amenbHbIX
U 102apugmuieckux
VPaBHeHUll U HEPABEHCMS,
UPPAYUOHATILHBIX




+
ypaBHeHwusI, Buga a o= d

(rme d MOKHO TIPECTaBUTh B
BHUJIE CTCIIEHU C OCHOBAHUEM
a) ¥ mpocTeiiie HepaBeHCTBA
pugaa <d  (rme d MoxHO
MIPEJCTaBUTh B BUJIC CTCIICHHU C
OCHOBAHHEM a);.

— IPUBOJIUTH HECKOJBKO
IIPUMEPOB KOPHEU
MPOCTEUIIETO
TPUTOHOMETPHUYECKOTO
ypaBHEHHsI BUIa: sin X = a,
cosx=a, tgXx=a, ctg x = a,
rae a — TabarMyHOe 3HAYCHUE
COOTBETCTBYIOILIEH
TPUTOHOMETPHUYECKOM

GbyHKIHN.

B noeceownesnotui scusnu u npu
u3yyeHuu Opyeux npeomemos:

— COCTaBJISITH U PELIaTh
YPaBHEHUS U CUCTEMBI
YPAaBHEHUH IIPU PEIICHNUN
HECJIOKHBIX TPAKTUYECKHUX
3a1a4

ux cucmemul,;
UCNONIL3068AMb MEMOObl
peuleHus ypasHeHul:
npuseodeHue K Uy
«npousseoeHue pasHo Hyo»
UU «4ACMHOE PABHO HYTIOY,
3aMeHa nepemeHHbIX,
UCNONIL308AMb MEMOO
UHMEPBANOs O/ peuleHusl
Hepagencma,

UCNONb306aMb pahuyecKull
Memoo 01 NPUOTUICEHHO20
peutenus ypasHeHuil u
Hepagencma,

usobpascamo Ha
MPULOHOMEMPUUECKOT
OKDYHCHOCIU MHOHNCECTNBO
pewienuil npocmentux
MPULOHOMEMPUYECKUX
VpasHeHull U HepageHcme,
8bINOIHAMb 0OMOOP KOpHell
VPAGHeHUll UIU peuleHull
Hepagencms
coomeemcmau ¢
OONONHUMENbHbIMU
YCao8uaAMU U
02PAHUYEeHUSMU.

B noeceonesnoii srcuznu u npu

u3yyeHuu Opyeux yueOHvix
npeomemos:

COCMasisams u peuams
VPasHeHUs, cucmembl
VpasHeHull U HepaseHCcmaa
npu peweHuy 3a0a4 opyaux

npeoOpa3oBaHus YpaBHEHUI;
pelaTh pa3Hble BUbl ypaBHEHUH U
HEPAaBEHCTB U UX CHUCTEM, B TOM
YHCcIIe HEKOTOphIE ypaBHEHUS 3-i U
4-1i creneHei,
JIPOOHO-PAMOHATBHEIE U
UppalMOHATIbHBIE;

OBJIAIETh OCHOBHBIMH THITAMHU
[10Ka3aTeIbHbIX,
norapupMUUECKHUX,
UppaMOHAIBHBIX, CTETIEHHBIX
YpaBHEHU U HEPABEHCTB U
CTaHJAPTHBIMH METOJIAMH UX
pelIeHri U MPUMEHSTh UX MPU
pEIlIeHNH 3a/]a4;

MIPUMEHSATH TeopeMy besy k
pEIIEeHUI0 YpaBHEHU;
IIPUMEHATH TeopeMy Buera s
peleHHsI HEKOTOPhIX ypaBHEHUN
CTEIIEHU BBILIE BTOPO;
MOHUMAaTh CMBICJ TEOPEM O
PaBHOCHJIBHBIX U HEPAaBHOCUIIBHBIX
npeoOpa3oBaHMIX YpaBHEHUHN U
YMETh UX JI0Ka3bIBaTh;

BJIa/IETh METOJIaMU PELICHUS
YpaBHEHUI, HEPABEHCTB U UX
CHCTEM, YMETb BBIOUPATh METO]]
penieHus: 1 000CHOBBIBaTh CBOM
BBIOOD;

HCIOJIb30BaTh METOJ MHTEPBAJIOB
JUIS pelIeHNs] HEpaBEeHCTB, B TOM
yuciie APOOHO-PalMOHATBHBIX U
BKITIOYAIOIUX B ce0s
UppaLMOHATIbHBIEC BBIPAXKECHHUS;
pemarh anredpanyecKue

VpasHeHull U HepageHcma,
MPULOHOMEMPUUECKUX
VpasHeHull U HepageHcma,
ux cucmem;

Cc80000HO peuams
cucmemvl TUHEUHBIX
VPAagHeHU;

peuiams 0OCHOBHbLE MUNbI
VpasHeHull u HepaseHcme
¢ napamempamius;
NPUMEHAMb NPU peuleHuu
3a0ay HepaseHCcmea
Kowu — bynaxoeckoeo,
bepuynnu;

uMemyb npeocmasienue o
Hepagencmaax mexncoy
CpeOHUMU cmeneHHbIMU




VUEOHBIX NPEOMEemMO8;
UCNOIb308aAMb YPABHEHUS U
HepaseHcmaa 0l
NOCMPOEHUs. U UCCTIeO008AHUSL
npocmeuuux
Mamemamuyeckux mooenetl
PeanbHbIX CUmyayuti uiu
NPUKTIAOHBIX 3a0ay,

yMemsb UHMePnpemuposams
NOJIYYeHHbIU NPU peuteHun
VpasHenusl, HepageHcmea unu
cucmemvl pe3yiomam,
oyeHusamo e20
npasoonodoodue 6
KOHmeKcme 3a0anHOl
PeanvHoU cumyayuu umu
NPUKIAOHOU 3A0a4U

YpaBHEHHUS U HEPABEHCTBA U UX
CUCTEMBI C MTapaMeTpaMu
anredpandecKkuM U rpaduaeckum
METOAAMU;

BJIQ/IETh Pa3HBIMU METOJIaMU
JI0Ka3aTeNbCTBa HEPABEHCTB;
peliaTh ypaBHEHUS B LIEIIBIX
qHCIax;

n300pakaTh MHOXKECTBA HA
IUIOCKOCTH, 3a/laBacMble
YpaBHEHUSIMH, HEPABEHCTBAMU U
UX CHCTEMaMU;

CBOOOZHO UCTIOIB30BATh
TOXKJIECTBEHHBIE TIPE0Opa3OBaHUS
MIPH PEIICHUH YPaBHEHUH U CUCTEM
YpaBHEHUU

B noeceownesnou sxcusnu u npu

usyueHuu Opyeux npeomemos:
COCTaBJIATh U pPelIaTh ypaBHEHUS,
HEPaBEHCTBA, UX CHCTEMBI IIPU
pELIeHNH 3324 APYTHX YIEOHBIX
IPEIMETOB;

BBITIOJTHATH OLEHKY
IPaBAOIOA00NS Pe3yIbTaTOB,
MOJTy4aeMbIX TPU PEIIeHUN
pa3INYHBIX YPaBHEHUH,
HEPaBEHCTB U X CHCTEM IIPH
peIeHUH 3a1a4 IPYTUX YIeOHBIX
MPEIMETOB;

COCTABJIATH M PEIIaTh YpaBHEHUS U
HEPaBEHCTBA C TTapaMeTpaMu Tpu
peLICHUH 3a7a4 APYTHX YIeOHBIX
IIPEIMETOB;

COCTaBJIATh YPABHEHUE,




HEPABEHCTBO UJIU X CUCTEMY,
OTMHCHIBAIOIIUE PEATHHYIO
CUTYaLUIO WM NPUKIIAJHYIO
3ajauy, MHTEPIPETUPOBATH
II0JIyUYEHHBIE PE3YJIbTaThI;

UCIIOJIb30BaTh MPOrPaMMHBIE
CpENCTBA MPU PELICHUN
OTJIEIbHBIX KJIACCOB YPaBHEHUM U
HEPABEHCTB

Dyukyuu

OnepupoBatb Ha 0a30BOM
YPOBHE HOHATHUSMMU:
3aBHCHUMOCTH BEJTUYHH,
(GyHKLHUSA, apryMEHT U
3HaueHue QyHKIUHU, 00JIACTh
OIpeJIeJIEHUs] © MHOKECTBO
3HaYeHUH PyHKIUH, rpaduk
3aBUCUMOCTH, Ir'pauk
GbyHKIMK, HyIHU QYyHKIUY,
MIPOMEKYTKH
3HAaKOMOCTOSIHCTBA,
BO3pacTaHMEe Ha YHCIOBOM
MIPOMEXKYTKE, yObIBaHUE Ha
YHCIOBOM ITPOMEXYTKE,
HauOoJbIlIee U HAaMEHbIIIEe
3Ha4YeHue PYHKIUHU Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoandeckas QyHKIH,
MIEPUOTT;

OIepHUpoBaTh Ha 6a30BOM

YPOBHC NOHATUAMMU: IIpsIMaAd U

oOpaTHas
MPONOPIMOHATEHOCTh
JTMHEWHAas1, KBaIpaTUIHAs,
norapupMuUecKas u
roKazaTenbHas (yHKIIHUH,

Onepuposams NOHAMUAMU.:
3A6UCUMOCTIb BETIUYUH,
pynryus, apeymenm u
3HaueHue PynKyuu, 06acmo
onpeoenenus: U MHONICeCMeE0
3Hauenull pyHKyuu, epagux
3a6UCUMOCIU, 2PAPUK
Gyuryuu, Hy1u GyHKyuu,
nPOMENCYMKU
3HAKONOCMOSHCMEA,
803pacmanue Ha YUCI080M
npomesicymke, yovleanue Ha
YUCTIOBOM NPOMENCYMKE,
Haubonvbulee u HauMeHbuLee
3Hauenue QyHKyuu Ha
YUCTLOBOM NPOMENCYNIKE,
nepuoouyeckas yHKyus,
nepuoo, Yemnasi u HewemHdast
@yHryuu;

Onepupo8amv NOHSIMUSMU:
npsamas u 0bpamuast
NPONOPYUOHATLHOCTY,
JIUHEUHAs, K8AOPAMUUHAs,
nocapugmuyeckas u
nOKAa3amenvbHas (yHKyuu,
mpucoHoMempuiecKue

Brnaners noHATUSAME: 3aBUCUMOCTh
BEJIMYMH, QYHKIHSA, apIyMEHT U
3HaueHUe PyHKIHUH, 001aCTh
OIpeieIeHUsl 1 MHOKECTBO
3HaYeHU QPyHKUMH, TpaduK
3aBHUCUMOCTH, rpauk GyHKIIHH,
HYIH QYHKIIIH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE
Ha YUCIIOBOM IPOMEXKYTKE,
yObIBaHHE Ha YHCIOBOM
IIPOMEXYTKE, Haubobllee U
HalMEHblIIee 3HaYeHue PyHKIUH
Ha YUCIIOBOM TPOMEXKYTKE,
nepuoaudeckas QyHKIUsS, TEpUO/,
YyeTHas ¥ HedeTHast QyHKIIH;
YMETb IPUMEHSTh 3TH MOHATHUS
NIPU PEUICHNN 337134,

BJIAJICTh MMOHITHEM CTEIICHHAs
(byHKLUS; CTPOUTH €€ rpaduK U
YMETh TIPUMEHSITH CBOWCTBA
CTENeHHOHN (QYHKIIMU NPH pEIIeHUN
3ajay;

BJIAJICTh MOHATUAMHI
nokaszarenabHas QyHKIIHS,
HKCIIOHEHTA; CTPOUTH UX IrpauKu
Y YMETh IPUMEHSTh CBOMCTBA

HHocmuoicenue
pe3ynomamos paszoena ll,
e1adems NOHAMUEM
acuMnmomul U ymems €20
NPUMEHAMb NPU peuleHuu
3a0ay;

NPUMEHAMb Memoobl
peutenus npocmeuuux
ougpepenyuanbHvix
VpasHeHuil nepeozo u
8MOP0O20 NOPAOKO8




TPUTOHOMETPUUYECKHE
GyHKIIY;

pacrio3HaBaTh rpaduKu
JIEMEHTAPHbIX ()YHKIIMHA:
npsiMOit U 0OpaTHOU
IPONOPLIMOHATILHOCTH,
JINHEMHOM, KBAaJIPaTUYHOM,
JorapupMHIECKON U
MoKa3aTeIbHON (QYHKINH,
TPUTOHOMETPUUYECKUX

G yHKIH;

COOTHOCHUTB I'paMKu
JIEMEHTAPHBIX (QYHKIIMHA:
npsiMoi U oOpaTHOI
PONOPLIMOHATIBHOCTH,
JINHEMHOM, KBAJIPaTUYHOM,
JorapupMHUECKON U
MOKa3aTeabHON (QyHKIU,
TPUTOHOMETPUUECKHX
¢byHkui ¢ popmynamu,
KOTOPBIMH OHH 33/1aHBbI;
HaXOJUTb 110 TpapuKy
MpUOIMHKEHHO 3HAUEHUS
(GYHKIMU B 3aJaHHBIX TOYKAX;
OIIpeNIeNIATh MO0 TpapuKy
cBoOMcTBa (pyHKIMH (HYIH,
MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHbIIINE
3HAYeHUs U T.I1.);

CTPOUTH 3CKH3 rpaduka
(GyHKINU, yIOBIETBOPSIOIIEH
MIPUBEJICHHOMY Ha0O0py
yCII0BUH (IIPOMEKYTKH

dynryuu;

— onpedensambs 3HaA4eHUe
@yHKYUU NO 3HAYEHUIO
apeymenma npu pa3iuyHvlx
cnocobax 3a0anust YyHKyuu,

—  cmpoumb epaguxu
U3YYeHHbIX PYHKYUI,

— onucvleams no 2paguxy u 6
npocmeuuux cyuasx no
Gopmyne nogedenue u
ceoticmea GyHKyu,
HAaxooums no epagpuxy
@yHKyuu HaubonvLUiUe U
HauMeHbuue 3HA4eHUsl;

—  cmpoumbs 3cKuU3 epaghuxa
@yuryuu,
yooeiemesopsoueti
npueeodeHHoOMy Habopy
YCI08UlL (RpOMeNCYymKU
803pacmanus/yovieanusl,
3Havenue PyHKYUU 8
3a0anHOU MOUKe, MOYKU
IKCMPeMymos, aCUMNIMOMmbl,
HYAU PYyHKYUU U m.o.);

— pewamsv ypagHeHus,
npocmeuiuiue cucmembul
VpasHeHuil, UCNOTb3)sL
ceoticmea yHKyuli u ux
epaghuxos.

B noeceonesnoii srcuznu u npu
usydeHuu Opyeux yueoHvix
npeomemos:

— onpeodensimo no epaguram u
UCNONb308aMb OJI5l PEULCHUSL

NoKa3aTeabHON (PyHKIUY IpU
pEIIEHNN 3a]a4;

BJIAJICTh IOHITHEM
norapudmudeckas GyHKIIHS;
CTpOUTBH €€ rpaduK U YMETh
IIPUMEHSATh CBOMCTBa
JorapupmMuUecKoi GyHKIIMU TpU
peLIeHUH 3aJay;

BJIa/IETh NOHITUIMHU
TPUTOHOMETPHUYECKUE (QYHKIINU;
CTPOUTH UX I'papUKH U YMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPUUYECKUX (QYHKLUI
IIpU pELICHUN 3aj1a4;

BJIAJIETh TOHATHEM OOpaTHas
(GyHKLUS; IPUMEHSTD 3TO MOHATHE
IIPU pELICHUN 3aj1ay;
IIPUMEHSTH [IPU PELICHNN 3a]a4
CBOMCTBA (PYHKIMI: YETHOCTb,
NEePUOANYHOCTb, OTPAHUYEHHOCTH;
MPUMEHSITH IPU PEILIEHUH 3aja4
npeoOpa3oBaHus rpaukoB
byHKIHi;

BJIa/IETh IOHATUSMU YHUCIIOBAS
MOCJIeI0BATENHHOCTD,
apupmeTnyeckas u
reoMeTpHuuecKas Iporpeccus;
IIPUMEHSITH TP PELLICHUH 3a7a4
CBOICTBA U IPU3HAKU
apu(pMETHIECKON 1
FEOMETPUYECKON IIPOTPECCUA.

B noeceownesnotl scusnu u npu

uzyyeHuu Opyeux y4eoHvix
npeomemos:
OTpeNIeTATh 10 TpaduKam 1




BO3pactanus / yObIBaHWUs,
3Ha4YeHHE (PYHKIIUHU B
3aJIaHHO# TOYKE, TOUKHU
HKCTPEMYMOB H T.1.).

B noeceownesnoti srcusnu u npu
uzyyeHuu Opyeux npeomemos:

—  OHpeAensTh Mo rpadukam
CBOMCTBA PEAJIbHBIX
MIPOLIECCOB U 3aBUCHUMOCTEM
(HanGonpIINe 1 HANMEHBIINE
3HAYEHUS, MPOMEXKYTKHI
BO3pacTaHus U yObIBaHMS,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA U T.I1.);

— UMHTEpIPEeTUPOBATh CBOWCTBA B
KOHTEKCTE KOHKPETHOM
MIPAKTUYECKON CUTYalluu

NPUKTIAOHBIX 3A0aY C8OUCBA
PEanbHbIX NPOYECCO8 U
3asucumocmetl (HaubovLuiue
U HauMeHblulue 3HA4eHUsl,
NPOMENCYMKU 803DACAHUSA
u yovleanus QpyHxyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomul, nepuoo u
m.n.);

uHmMepnpemuposams
CBOLICMBA 8 KOHMEKCMme
KOHKPEmHOU NPaAKmMu4eckKou
cumyayuu,

onpeodensims no cpaguxam
npocmetiuiue
Xapakmepucmuxu
NePUOOUYECKUX NPOYECCOB 8
ouon02UU, IKOHOMUKE,
My3vlKe, paouocesasu u op.
(amnaumyoa, nepuoo u m.n.)

UCTIOJIb30BATh JUISl PEILICHHS
IPUKIIAJHBIX 33/1a4 CBOICTBA
peaIbHBIX MPOIECCOB U
3aBUCUMOCTEH (HanOOIbIIKE U
HaMMEHBIINE 3HAYCHUS,
IPOMEKYTKH BO3PACTaHUS U
yObIBaHUs GYHKLIUHU, TPOMEKYTKU
3HAaKOIIOCTOSIHCTBA, ACUMIITOTHI,
TOYKH nepernda, nepuo u T.11.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUW CUTYALINU;
ONpEAEIATh M0 rpauKam
IIPOCTEUIINE XapAKTEPUCTUKU
HEPUOIUYECKUX ITPOLIECCOB B
OMOJIOTUH, IKOHOMHKE, MY3BIKE,
paxuocBA3M U Ap. (aMILTUTY/a,
NEepUo U T.II.)

Dnemenmot
MamemamuuecKo
20 ananuia

— OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHSTHIMHU:
Mpou3BoIHAS (PYHKIINH B
TOUKe, KacaTellbHas K rpauKy
(GyHKITUH, TPOU3BOIHAS
bynxumm;

—  ONpenemsiTh 3HAaUCHHE
MPOU3BOIHON (DYHKIIUHU B
TOYKE IO N300paKEHUTO
KacaTelnbHOU K rpaduKy,
MPOBEJICHHOM B 3TOM TOYKE;

— pelIaTh HECJIOXKHbBIE 3a/1a4d Ha
MIPUMEHEHHUE CBSI3U MEXKTY
MIPOMEXYTKaMH

Onepuposams noHAMUAMU.:
npou3B0OHAst (PYHKYUU 8
mouke, KacamenbHas K
epaghuxy ¢hynkyuu,
npou3800HaAs PyHKYUU,
BbIUUCTIAMND NPOUZBOOHYIO
0O0HOUIEHA, MHO20YJIeHd,
K68a0pamHo2o KOpH3,
NPOU3BOOHYIO CYMMbl
@dynxyuil;

8bIUUCTIAMb NPOUBOOHbBIE
INeMEeHMAaPHbIX PYHKYULL U
UX KOMOUHAYUL, UCNOIB3YS
CNpasouHbie Mamepuaibl,

BnageTs moHsATHEM OSCKOHEYHO
yOBIBaroMIasi TeOMETPUICCKas
MPOTrpeccusi U YMETh IPUMEHSTH
€ro MpH PeIICHUH 3a/1a4;
MPUMEHSITH JUIsI pEeIIeHuUs 3a71a4
TEOPUIO MIPEIEIIOB;

BIIQJICTh TIOHATHUSAMHU OSCKOHEYHO
OoJpIFie 1 OECKOHEYHO MaJlble
YHUCJIOBBIC MOCIIEA0BATEIIBHOCTH U
YMEThb CpPaBHUBATh OECKOHEYHO
0oJbITEe U OECKOHEYHO MaJlbie
MTOCJICOBATEIILHOCTH;

BJIQ/ICTh TIOHATUSIMU: TIPOU3BOTHAS
(GYHKIMH B TOYKE, TPOU3BOIHAS

—  Hocmuocenue
pe3yrvmamos pazoena ll;

—  ¢80000HO 81a0emb
CMAHOAPMHBIM
annapamom
Mamemamuyecko2o
ananusa OJis 8bIYUCTIeHUs
npOU3B0OHBIX PYHKYUU
00HOI NepemMeHHOU,

—  CB80000HO NpUMEHAMb
annapam
MAMeMamuyecKo2o
aumanusa ons
uccne0o8anus pyHKyuil u




MOHOTOHHOCTH U TOYKaMH
aKcTpeMyMa G YHKIIHH, C
OJIHOM CTOPOHBI, U
MIPOMEXYTKAMH
3HaKOMOCTOSIHCTBA U HYJISIMU
MTPOM3BOTHOM ATOM (HYHKITHH —
C ApYroi.

B noeceownesnoti srcusnu u npu
u3yyeHuu Opyeux npeomemos:

— TOJIB3YACh rpaduKamu,
CpaBHUBATbh CKOPOCTH
BO3pacTaHus (pocra,
MOBBIIIECHUS, YBEIUYECHUS U
T.I1.) WJIK CKOPOCTU YOBIBAHMS
(mageHus, CHUKCHHUS,
YMEHBILEHUS U T.I1.) BEJIMYUH
B PEAIBHBIX IPOLIECCAX;

— COOTHOCHUTH I'pauKu
peaJIbHBIX MPOLIECCOB U
3aBUCHUMOCTEN € UX
ONMCAHUSAMH, BKIIOYAIOIUMU
XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBI pocT,
IUTaBHOE MTOHMKEHUE U T.I1.);

— HCHOJb30BaTh rpapuKu
peaJIbHBIX MPOLIECCOB JIIsS
pELIEHNS HECIOKHBIX
MPUKJIAIHBIX 3a]a4, B TOM
qucie onpeaesss no rpaguky
CKOpPOCTh X0/1a IIporecca

— uccreoosams 8 NPOCMeuuux
CYyHanx QYHKYuU Ha
MOHOMOHHOCHb, HAXOOUMb
Haubobuiue u HauMeHbulUe
3HaueHust hyHKyuil,
cmpoums epaguxu
MHO2OUTIEHO8 U NPOCMETUULUX
PAYUOHATLHBIX PYHKYULL C
UCNONb308AHUEM annapama
Mamemamuyeckoeo aHaiusd.

B nosceonesnoii scusnu u npu
usydeHuu Opyeux yueoHvix
npeomemos:

—  pewams NpuKiIaoHbvle 3a0adu
u3 buonocuu, uauKu, XumMul,
IKOHOMUKU U OPYUX
npeoMemos, Ces3aHHble C
uccireoosanuem
Xapakmepucmux peaibHuLx
npoyeccos, HaxoxcoeHuem
HAUOOILUUX U HAUMEHBULUX
3HaYeHull, CKopocmu u
VCKOpEeHUsL U M.N.;

—  uHmepnpemupoeamu
NOJIYYeHHbLE Pe3)IbIMaAmbl

GbyHKIUY;

—  BBIYHCIIATH POU3BOTHBIC
AIIEMEHTAPHBIX (DYHKIMNA U UX
KOMOHMHALINIL;

— wuccuenoBaTh GyHKINU HA
MOHOTOHHOCTbB ¥ 9KCTPEMYMBI;

— CTpPOUTH rpaMKH ¥ IPUMEHSATH K
PELICHUIO 3a]1a4, B TOM YHUCIIE C
apaMeTpoM;

— BJAJICTh MOHATUEM KacaTelbHas K
rpaduky GYHKIIUU U YMETh
IPUMEHSTH €r0 P PEIICHUH
3ajady;

— BJAJCTh MOHATUSIMH
nepBooOpasHas GyHKIuS,
OIIpe/IeTICHHBIN HHTETpall;

— TMPUMEHSATH TEOPEMY
Herorona—JIeiiOnuna u ee
CJIEZICTBUS JIJIs peLLICHUsI 3ajiau.

B nosceonesnoii srcusnu u npu
usyuenuu Opyeux y4eoHvix
npeomemos:

— pemiath NPUKIAJHBIC 3a/1a4H U3
ouonorun, GU3NKU, XUMUH,
HYKOHOMHUKH U IPYTHUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEZIOBAHUEM
XapaKTEPUCTHK TPOIIECCOB;

—  MHTEPIPETHPOBATH MOTyYCHHBIC
pe3yIbTaThI

nocmpoenus epaguros, 8
MOM Hucjie UCCied08aHUs
Ha 8bINYKAOCb,
Onepupoeamv NOHAMuUEM
nepeooopasHoll (hyHKyuu
0J18 peulenus 3a0ay,
081a0emb 0CHOBHbIMU
ceedenHusmMu 06
unmeepane Horomona—
Jletibnuya uezo
npocmenuux
NPUMEHEHUSX,
onepuposamn 6
CMaHOapmHvIX
CUMYayusx
NPOU360OHBIMU BbICUUUX
nopsi0Kos,

yMemb NPUMEHsIMb npu
peweHuu 3a0ay ceolicmea
HenpepvLEHbIX DYHKYULL
yMemb NPUMEHsIMb npu
pewenuu 3a0ay meopembl
Beuepwmpacca,

yMemb 6bINOHAMD
npubdIUdCeHHbIe
BbIYUCIEHUSL (MEMOObL
pewenus ypasHeHui,
BbIUUCTICHUS
onpeoeneHHo20o
unmezpana),

yMemb NPUMEeHAMb
npUNOdHCeHUe
npoOU3B00OHOU U
onpeoeneHHo2o
unme2pana K peuenuro




3004y ecmecmeosHaAHUsL,
enaoemsb NOHAMUAMU
8Mopast nNPOU3BO0HAs,
BLINYKIOCMb 2pApuKa
dynkyuu u ymems
uccie008amsv QYyHKYUIO Ha
BbINYKIOCTD

Cmamucmuka u
meopus
eepoamuocmeil,
Jl0cuKa u
KOMOuUHamopuka

— OmnepupoBatrb Ha 6a30BOM
YPOBHE OCHOBHBIMU
OIHCaTeTbHBIMU
XapaKTepUCTUKaMHU YHUCIIOBOTO
Habopa: cpeHee
apudmeTnueckoe, MeaaHa,
HauOoJIbIlIee U HANMEHbIIIEEe
3HAUEHUS;

— omepupoBaTh Ha 0A30BOM
YPOBHE MOHATUSAMU: 4acTOTA U
BEPOSITHOCTH COOBITHS,
ClTy4aitHbIN BBIOOD, OTIBITHI €
PaBHOBO3MOYKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYHCIATH BEPOSTHOCTH
COOBITHH Ha OCHOBE II0JICYETa
YKCJIa UCXOJI0B.

B noeceonegnoil scuznu u npu
u3yyeHuu Opyeux npeomemos:

— OILIGHUBATh U CPAaBHUBATH B
MPOCTBIX CITydasx
BEPOSITHOCTH COOBITHI B
peaNbHOM )KU3HH;

— YHTaTh, COMOCTABIIATH,
CpaBHMBATb,
UHTEPIPETUPOBATH B MTPOCTHIX
Cllydasix peajbHble JaHHBIE,

Hmems npedcmasnenue o
OUCKDEMHBIX U HENPEPbIBHBIX
CLYUAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CTLYHAUHBIX
BeNUYUH,

umems npedcmasgieHue o
MAmMemMamuyecKom
02HCUOAHUU U OUCNEPCUU
CLYUAUHBIX BEIUYUH,

umems npedcmasienue o
HOPMAIbHOM pacnpeoeieHuu
U npuMepax HOPMAIbHO
pacnpeoeneHubix Cy4aunblx
BENUYUH,

NOHUMAMb CYyMb 3aKOHA
bonbuux yucen u
8b100POUH020 Memooa
usMepeHus 6eposIMHOCmell,
umemsv npedcmasierue 0o
VCILOBHOU 8ePOSMHOCMU U O
NOJHOU 8EPOAMHOCMU,
NPUMEHSIMb UX 8 peuleHUl
3a0au,

umems npedcmasienue o
BAICHBIX YACMHBIX BUOAX
pacnpedeneHull u
NPUMEHSIMb UX 8 PeuleHUU

OnepupoBath OCHOBHBIMU
ONUCATETbHBIMU
XapaKTepUCTUKAMU YHUCIOBOTO
Habopa, MOHATHEM IreHepaibHas
COBOKYITHOCTb U BBIOOPKOH U3 Hee;
OTIEPHPOBATH MOHATHAMU: YACTOTA
Y BEPOSITHOCTH COOBITHS, CyMMa U
IIPOM3BEICHUE BEPOATHOCTEH,
BBIYUCIISATH BEPOSITHOCTH COOBITHIHA
Ha OCHOBE MO/ICYeTa YUCIIa
MCXOJIOB;

BJIaJIETh OCHOBHBIMU MOHATHSIMU
KOMOWHATOPUKH U YMETh UX
MPUMEHSTH IPH PEIICHNH 337134,
UMETb IpeCcTaBIeHne 00 OCHOBaX
TEOPHH BEPOSATHOCTEH;

UMETh MPEICTABICHHUE O
JICKPETHBIX U HEMPEPBIBHBIX
CIIy4aiiHBIX BEJTMUMHAX U
pacripenieieHusX, o
HE3aBUCHMOCTH CITy4aitHBIX
BEJIMYNH;

UMETh MPEICTABIICHHUE O
MaTeMaTHYECKOM OKUIAHUU U
JCTIEPCHH CITyYaiHBIX BEJINYHH;
UMETb MPEJCTABICHHUE O
COBMECTHBIX pacHpeaeIeHUIX
CIIy4alHBIX BEJIMYUH;

Jlocmuoicenue
pe3ynomamos pasoena ll;
umemyb npedcmasieHue o
YEHMPAIbHOU NPedelbHOU
meopeme;

umMemyv npedcmasienue o
8b100POUHOM
Koappuyuenme
Koppenayuu u TuHeuHou
pezpeccuu;

umemyv npedcmasieHue o
CMamucmuyeckux
2unomesax u npogepke
cmamucmuyeckou
2unomeswl, 0
cmamucmuxe Kpumepus u
ee ypoeHe 3HaAUUMOCTU,
umMemyb npeocmasienue o
CBA3U IMNUPUYECKUX U
meopemu4ecKux
pacnpeoeneHutl;

uMemsb npeocmasgieHue o
KOOUposauuu, 080UYHOU
3anucu, 080UYHOM
Oepese;

61a0emsb OCHOBHLIMU
NOHAMUAMU MeopUU

epaghos (epag, sepuiuna,




MMpCACTABJICHHBIC B BUIC
Ta0IuII, TMarpamMm, rpaguKkoB

3a0auy;

—  uMemb npedcmasienue o
KOppenayuu Cyyaunblx
8eAUYUH, O TUHEUHOU
pezpeccuu.

B noeceownesnoti scusnu u npu
UzyueHuu opyeux
npeomemos:

—  BBIYUCTAMD UTU OYEHUBAMD
8epoAmMHOCMU cOObIMULL 8
PEANbHOU JICU3HU,

—  8blOUpamsv nooxoosuue
Memoobl npeodCcmasieHus u
00pabomxu OaAHHLIX,

—  YyMemb peuams HeCloHCHble
3a0auu Ha npUMeHeHue
3aKOHA OOILUUX YUCEeT 8
CcoyuoIo2UU, CMPAXOB8aAHUU,
30pasooxpaneHuu,
obecneuenuu bezonacHocmu
Hacenenus 8 Ype3sblualiiblx
CUMyayusix

— TOHHMMATh CYTh 3aKOHA OOJIBIINX
qKCel U BBIOOPOYHOTO METO/1a
U3MEPEHMS BEPOSATHOCTEH;

— HMMETb NIPEACTABICHUE O
HOPMAJIbHOM PACIIPEIECICHUU U
IIpUMepax HOPMAIBHO
pacIpeIeICHHbIX CIy4YalHbIX
BEJIMYNUH;

— HMMETb NIPEACTABICHUE O
KOPPEJSLUY CIydalHbIX BETUYHH.

B nosceonesnoii srcuznu u npu
usyueHuu Opyeux npeomemos:

—  BBIYHCIIATH WIN OLIEHUBATh
BEPOATHOCTH COOBITHI B peasibHOM
KHU3HU,

—  BBIOMPATh METOJIbI TOJAXOISIIETO
IpeJCTaBIeHUs U 00pabOTKU
JTAHHBIX

pebpo, cmeneis
8epuiUHblL, NYymbv 6 epaghe)
U yMemyv npUMeHsIms Ux
npu pewenuy 3a0a,
umems npedcmasiienue o
Oepesvsix u ymemn
NPUMEHAMb NPU PeueHuU
3a0ay;

e1ademsv NOHAMUEM
CBAZHOCMb U YMemb
NPpUMEHSIMb KOMNOHEHNbL
CBAZHOCIMU NPU peluteHUl
3a0ay;

yMemb 0Cywecmsisimo
nymu no pebpam, 06xo0wi
pebep u sepuiun epaga;
umems npeocmasienue 0o
SUNEPOBOM U
2aMUILMOHOBOM NYMU,
umems npedcmasienue o
mpyoHoCmu 3a0ayu
HAXO0HCOEHUS.
2aMUILMOHOBA NYMU,
61adensv NOHAMUSIMU
KOHEUHble U CUeMmHble
MHOIHCECNBA U YMeMb UX
NPUMEHAMb NPU PeueHun
3a0ay;

ymMemb NpUMeHsAmb
MEMOO MAMeMaAmu4ecKotl
UHOYKYUU,

yMemb npuMeHsIms
npunyun JJupuxie npu
peuenuu 3a0a4




Texcmoevie
3a0a4qu

Pemares HecnoxHbIE
TEKCTOBBIE 33]a4l Pa3HbIX
THUIIOB;

aHAJIM3UPOBATh YCIOBUE
3a/1a4u, PH HEOOXOIUMOCTH
CTPOMTb JIJISl €€ PEILICHUS
MaTEMaTHYECKYIO MOJIEb;
MIOHUMATh U UCTIOJIb30BATh JJIs
pelIeHns 3a/1a4u
nHpopmaruto,
MIPE/ICTAaBICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIbHOM
3aIlMCH, CXEM, TaOJIuII,
auarpamm, rpaukos,
PHUCYHKOB;

JEHCTBOBATH 110 AITOPUTMY,
coJiep>KalieMycsi B yCJIOBHH
3a/1a4u;

UCIOJIb30BATh JIOTHYECKUE
paccyXaeHUsl IPU pEeLUICHUH
3a/1a4u;

paboTtath ¢ U30BITOYHBIMU
YCJIOBUSIMH, BBIOMpast U3 Bcel
nH(pOpMalnH, JaHHBIE,
HE00XOAUMBIE /IS peIIeHUs
3a/lauy;

OCYILECTBISATH HECIIOXKHBIH
nepedop BO3ZMOXKHBIX
pelieHui, BeIOupast U3 HUX
ONITUMAJILHOE 110 KPUTEPHUSIM,
chopMyTUpPOBaHHBIM B
YCIIOBUH;

aHAIIM3UPOBATH U
UHTEPIPETHPOBATH
MOJTyYeHHBIE PEUICHUS B

—  Pewamb 3a0ayu pazuvix
Munos, 8 MoMm 4ucie 3a0ayu
NOBbIUWEHHOU MPYOHOCMU;

—  8bIOUPAMb ONMUMATbHBILLL
Memoo peuwteHus 3a0ayl,
PaccmMampusas paziuyHule
Memoowl,

—  CmMpoums MoOoeib peuleHus
3a0a4u, npoeooums
ookasameJibHble
paccysicoenust;

—  pewams 3a0ayu,
mpeobyrouue nepebopa
8apuanmos, npogepKu
yenosutl, 8blbopa
ONMUMANLHO20 Pe3yIbmamad,

—  aHAIU3UPOBAMD U
UHMEPNPEemupo8ams
pe3yibmamol 8 KOHMeKcme
VCI08USA 3A0a4l, 8b10UPAMb
pewenus, He
npomugopeuauyue
KOHMeKCmy,

—  nepesooums npu peulenuu
3a0aqu uHgpopmayuro u3
00HOIL hopmbl 6 Opyeyio,
UCNONBL3YS NPU
HeooX00UMOCmu cxemul,
mabauysl, epaghuxu,
ouazpammol;

B noeceonesnoti scusnu u npu
U3yueHuu opyeux
npeomemos:

— pewiams npaKxmudecxkue

Pewars pa3uble 3agaun
MOBBIIIEHHOW TPYAHOCTH;
aHAIM3UPOBATh YCJIOBUE 3aa4H,
BBIOUpATh ONTUMAIIbHBIN METOA
pelIeHus 3a/lauu, pacCMaTpyBast
pa3IMyHbIe METOBL;

CTPOUTH MOJIENIb PELICHUS 3a]1a4H,
MIPOBOJIUTH JIOKA3aTEIIbHbBIC
pacCyXJIeHHUs IIPU PELLICHUH
3a/1auu;

peliath 3a1a4u, Tpedyroue
nepedopa BapuaHTOB, IPOBEPKHU
YCJIOBHH, BBIOOpA ONITUMAJIBHOTO
pe3ynbTara;

aHAIM3UPOBATh U
WHTEPIPETUPOBATH MMOTYyUYECHHBIE
pelieHusl B KOHTEKCTE YCIOBUS
3a/1auu, BEIOUPATH PEIICHMUS, HE
MIPOTUBOpEYAIINE KOHTEKCTY;
MEPEBOANTH MPU PEIICHUH 3aa4H
MH(pOpPMALIKIO U3 OAHON (HOPMBI
3aMKuCH B APYTYIO, UCIIONb3YS IIPH
HEOOXOIMMOCTH CXEMBI, TAOJIUIIbI,
rpaduku, TuarpaMmebl.

B noeceownesnoui sxcusnu u npu

uzyyeHuu Opyaux npeomemos:
pemaTh MPaKTUYSCKHUE 3a7a9u U
3aj]]auu U3 IPYTUX MPEIMETOB

—  Hocmuowcenue
pezyromamos pazoena |l




KOHTEKCTE YCJIOBUS 3aJ1auH, 3a0a4u U 3a0a4u U3 Opyeux
BBIOMPATH pEIICHUs, HE npeomemos
MIPOTUBOPEYAIINE KOHTEKCTY;

— pelmaTh 3a/1a4M Ha pacueT
CTOMMOCTH HOKYTIOK, YCIIYT,
MOE3/0K U T.IL.;

— peuiaTh HECJIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM
y4acTHEM BO BIIA/ICHUU
bupmoi, npeanpusaTueM,
HE/IBIYKUMOCTBIO;

— peuiath 3a/1a4 HA MIPOCTHIE
MPOIEHTHI (CHCTEMBI CKUJIOK,
KOMHUCCHUH) U Ha BBIYUCIICHUE
CIIO’KHBIX TPOLIEHTOB B
Pa3IMYHBIX CXeMaxX BKIIAJOB,
KpPEIUTOB U MIIOTEK;

— permaTh IpaKTUYECKHE 3a/1a4H,
TpeOyrole HCIOIb30BAHUS
OTPHIIATEILHBIX YUCEI: Ha
oIpeJiesIeHUe TeMIepaTypsbl,
Ha ONpeeNICHHE TOJIOKESHHS
Ha BpEMEHHOM ocH (10 Haien
3pbI U 11OCJIE), HA IBUKECHHE
JICHEXKHBIX CPEJICTB
(mpuxon/pacxon), Ha
orpeJiesieHue
II1yOUHBI/BBICOTHI U T.IL.;

— HCIONB30BaTh MOHSATHE
MaciTala JiIst HaX 0k JICHUS
paccTOSIHUH W JIJIMH Ha KapTax,
IUTaHAaX MECTHOCTH, TJIaHax
MOMEIIICHUH, BBIKPOUKAX, MPHU
paboTe Ha KOMIIBIOTEPE U T.I1.

B noeceonesnou scuznu u npu




u3yyeHuu Opyeux npeomemos.
peliaTh HeCIOKHbIC
MPAKTUYCCKHE 33/1a4H,
BO3HUKAIOIINE B CUTYAIHIX
MOBCEIHEBHOM KH3HU

TI'eomempus

OnepupoBarb Ha 6a30BOM
YpOBHE MOHATUSAMU: TOUKA,
npsiMasi, INOCKOCTh B
MIPOCTPAHCTBE,
napaieIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX
M TIOCKOCTEM;

pacrno3HaBaTh OCHOBHBIE BU/IBI
MHOTOTPaHHHUKOB (IIPU3Ma,
MUPaMUIA, TPSIMOYTOJIEHBIN
napajuienenumnesn, Kyo);
n300pakaTh U3y4aeMbIe
(burypsl oOT pyku U ¢
PUMEHEHHEM IPOCTHIX
YEePTEIKHBIX HHCTPYMEHTOB;
7enaTh (BBIHOCHBIE) TIOCKHUE
YEepPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX PUTYP:
BU/JI CBEpPXY, COOKY, CHU3Y;
U3BJIIEKaTh HH(OPMAIIHIO O
MIPOCTPAHCTBEHHBIX
reoMeTpUUYecKUX QuUrypax,
MPEJCTaBICHHYIO Ha
gepTekax U pUCyHKax;
PUMEHSTH TEOPEMY
[Tudaropa npu BEIYUCICHUN
JIIEMEHTOB
CTepeOMETPUIECKUX (DUTyp;
HaXOJUTh 0ObEMBI U TUIOIIATN
MOBEPXHOCTEN MPOCTEUIINX

Onepuposams NoHAMUAMU.:
MOoYKa, NPAMAst, NIOCKOCHIb 8
npocmparcmse,
napanieibHOCHy U
NepneHOUKyIAPHOCIY
NPSAMBIX U NIIOCKOCMElL;
npumMensmy OJis peuleHus
3a0au eeomempuieckue
Gakmol, eciu yciosus.
npumMeHenus 3a0anbl 8 I8HOU
Gopme;

pewams 3a0ayu Ha
Haxoxcoenue
2eOMeMPUUECKUX BETUYUH NO
0b6pasyam unu areopummam,
oenamu (8bIHOCHbIE) NIOCKUE
yepmedscu U3 pUCyHKos
00beMHbIX uyp, 6 mom
yucie pucogams U0 ceepxy,
cOOKY, cmpoums cevenus
MHO20CPAHHUKOB,
u3zenexkamo,
UHmMepnpemuposams u
npeobpazoevléamy
unghopmayuro o
2eomempuyeckux guaypax,
npeoCcmagieHHyI0 Ha
yepmeogtcax;

npUMeHsmb
2eomempuueckue pakmol

Brnaners reomerpuueckuMu
HNOHATUSAMHU IIPU PELICHUH 3a/1a4 U
MPOBEICHUN MaTEMATUIECKUX
pacCyXIeHUI;

CaMOCTOSITENIbHO (POPMYJIUPOBATH
OTIpENIEIICHUS] TEOMETPHUYECKIX
¢buryp, BbIABUraTh FMIIOTE3BI O
HOBBIX CBOMCTBaX M MPU3HAKAX
reoMeTpuueckux puryp u
000CHOBBIBaTh WJIN ONPOBEPraTh
KX, 0000111aTh WU
KOHKPETU3UPOBATh PE3yIbTAThI HA
HOBBIX KJlaccax (puryp, npoBOIUTH
B HECJIOKHBIX CITydasx
KJaccuukanuio Guryp mo
Pa3IMYHBIM OCHOBAHUSIM;
UCCIIEI0BaTh YePTEKH, BKITIOUAs
KOMOUHaIMu (uryp, U3BJIEKaTh,
UHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HHPOPMALIHIO,
MPEICTaBIICHHYIO Ha YepPTEkKax;
pelaTh 3aJ1aul TeOMETPHUUECKOTO
COJIepKaHus, B TOM YHCIIE B
CUTYaIHSX, KOT/Ia aJITOPUTM
pelIeHHs He CIelyeT SIBHO U3
YCIIOBHS, BBITTOJTHSTH
HEO0XOIUMBIE JIJIsl peIIeHUS
3aJjauyl IOTOJIHUTENIbHbIE
MIOCTPOCHHMSI, UCCIIEI0BATh
BO3MOYHOCTb IPUMEHEHHUS TEOPEM

Hmemwb npedcmasnenue
00 akcuomMamuyeckom
Memooe;

enaoemsb NOHAMUEM
2eomempuiecKkue mecma
MoyeK 8 NPOCMpanHcmee u
VyMemb NPUMEHSIMb UX OJlsl
peutenus 3a0au,

VyMemb PUMeHsMb OJisl
peutenus 3a0ay ceolucmea
NIOCKUX U O8YSPAHHBIX
Venos, mpexepanHo2o
yena, meopemvl KOCUHYCOB
U CUHYCO8 OISl
mpexepanHnozo yena,
61a0emov NOHAMuUeM
NnepneHOUK)IsPHOe
CeyeHue npusmbl U ymems
NpUMEHIMb e20 npu
peuleHuu 3a0ay;

uMemv npedcmasienue o
080UCEEHHOCU
NpPABUTbHBIX
MHO202DAHHUKOB,
61a0emov NOHAMUAMU
yenmpanvbHoe u
napanieibHoe
npoexmuposanue u
NPUMEHAMb UX NPU
NOCMPOeHUU Ce4eHUll




MHOTI'OI'PaHHHUKOB C
npuMeHeHueM Gopmyi;

— pacro3HaBaTb OCHOBHbBIE BU/IbI
TeJI BpalleHus (KOHyc,
HUIHHIP, chepa u map);

— HaxOAWUTh 0OBEMBI U IIOMIAH
IIOBEPXHOCTEN ITPOCTEUILINX
MHOTI'OI'PAaHHHUKOB U Te€Jl
BpAIICHUS C TPUMEHEHUEM

dbopmyiL.

B noeceonesnoii srcuznu u npu
usyueHuu opyaux npeomemos:

— COOTHOCUTb a0CTpaKTHbIE
reOMEeTPUYECKUE MTOHATUS U
(dakThl ¢ peaTbHBIMU
XKU3HEHHBIMU O0BEKTaMU U
CUTYaIHSIMU;

— HCIOJb30BaTh CBOWCTBA
POCTPAHCTBEHHBIX
reoOMeTpUYECKuX GUryp Iist
pellIeHHs] TUTIOBBIX 3aa4
MPaKTUYECKOTO COJIEPIKAHMS,

— COOTHOCHUTb IJIOIA U
ITOBEPXHOCTEN TEI
OJIMHAKOBOH (pOpMBI
Pa3IMIHOTO pa3mepa;

— COOTHOCUTH 00BEMBI COCYI0B
OJIMHAKOBOI (GOpMBI
Pa3IMIHOTO pa3Mepa;

— OIIeHHBaTh GopMy
NPaBUILHOTO MHOTOTPaHHUKA
10CJIe CIUJIOB, CPE30B U T.I1.
(oTmpenensaTh KOJIMIECTBO
BEpIIHNH, pedep U rpaneit

0J151 peuleHus 3a0ay, 8 mom
yucie npeonoazarouux
HECKOJIbKO Wa208 peuleHus;

—  Oonucvleams 83auUMHOe
PACnonodcerue NPAMbIX U
niockocmel 8
npocmpancmee;

—  ¢opmynuposams ceoticmea u
NpUusHaKu Queyp,

— 0oKasvleamsv
2eomempuyeckue
VMBEPHCOCHUS,

—  enaoemv CMaHOapmHoU
K1accuguxayueu
NPOCMPAHCMBEHHBIX PUyp
(nupamuovl, npusmol,
napanieienuneowl),

—  Haxooums 00vembl U
nI0WAoU n0GepXHOCmell
2eoMempuyecKux mei ¢
npumMeHeHuem Gopmyn;

—  BBIYUCTAMb PACCMOSAHUA U
Vel 8 NPOCMPAanHcmee.

B noeceonesnoii scuznu u npu
UzyueHuu opyeux
npeomemos:

—  UCNONIb308aMb CEOUCMBA
2eomempuieckux gueyp o0
peuteHus 3a0ay
NpaKmu4ecko2o xapaxmepa
u 3a0a4 u3 opyeux ooracmetl
3HaHUlL

u (opMyIt 1S peneHns 3a1a4;
yMeTh (OPMYITUPOBATH U
JI0Ka3bIBaTh F€OMETPUYECKHUE
YTBEPXKIICHHS;

BJIQJICTh MOHATUSIMHU
CTEPEOMETPHUH: TIPU3Ma,
napaJulesenure]], MMpaMuia,
TeTpasap;

UMETH MPEJICTaBICHHS 00
aKCHOMaX CTEPEOMETPUU H
CIICZICTBUSIX U3 HUX U YMETh
HNPUMEHSATH UX PU PEILICHUN
3ajay;

YMETb CTPOUTH CEUCHHS
MHOTOTPaHHHKOB C
UCTIOJIb30BaHUEM PA3JIMIHBIX
METOJIOB, B TOM YHCJIE M METO/1a
CIIE/IOB;

UMETb NPEJCTABICHUE O
CKPEIIMBAIOIIUXCS MPSIMBIX B
MPOCTPAHCTBE M YMETh HAXOJIUTh
YTOJI U PaCCTOSTHUE MEXTy HUMU;
MPUMEHSTH TEOPEMBI O
MapajyIeIbHOCTH TPSMBIX H
IUIOCKOCTEH B MMPOCTPAHCTBE MPU
peIleHIH 3a/1ad;

YMETh IPUMEHSTH MapajieIbHOe
MIPOEKTUPOBAHUE IS
n300paxeHus: PUryp;

YMETh IPUMEHSTH
NEPIECHIUKYIISIPHOCTH MTPSIMOH
TUTOCKOCTH TIPH PEIICHUH 33/1a4;
BJIAJICTh TOHSATHUAMHU
OPTOTOHAIBHOE TPOCKTUPOBAHNE,
HAKJIOHHBIC U MX MPOEKIHH, YMETh

MHO202PAHHUKOB
MemoooM NPOEeKYUl;
umems npedcmagieHue o
paszeepmie
MHO202PAHHUKA U
Kpamuyatiuiem nymu Ha
nosepxHocmu
MHO202PAHHUKA,

umems npedcmagieHue o
KOHUYECKUX CeYeHUsIX,
umems npedcmagieHue o
Kacaowuxcs cgepax u
KOMOUHayuu mesn
8pawjeHUs U ymenms
NPUMEHSMb UX NpU
peuwieHuu 3a0ad;
APUMEHAMb NPU PeuleHun
3a0ay opmyny
PACCMOsIHUSL OM MOYKU OO
HIOCKOCIU,

61ademsv pasHvlMu
cnocobamu 3a0anus
NPAMOU YPABHEHUAMU U
YyMemb NPUMEHSIMb NPU
peuieHuu 3a0a4,
NPUMEHAMb NPU PeuleHuy
3a0ay u dokazamenbcmee
meopem 8eKmMopHblll
Memoo u Memoo
Koopounam,

umems npeocmaeienue 0o
axkcuomax obvema,
npumMensms opmy.vl
00beM08 NPAMOY20TbHO20
napannenenuneod,




MOJIYUYCHHBIX
MHOTOTPaHHUKOB)

IIPUMEHSTH TEOPEMY O TPEX
MEPIEHAUKYIISIPAX IPU PELLICHUN
3ajauy;

BJIQJICTh IOHATUSIMU PACCTOSIHUE

Mexay purypaMu B IpOCTPaHCTBE,

00IMiA TepHEeHTUKYIISAP ABYX
CKPEIHBAIOIIUXCS IPAMBIX U
YMETb IPUMEHSATH UX NPU
pEILLECHNN 3a]a4;

BJIA/IETh IOHSTUEM YIOJl MEXIY
IPSIMOM U TJIOCKOCTBIO U YMETh
IIPUMEHSTH €ro IIPU PELICHNUN
3a1ad4;

BJIA/IETh NOHATUAMM JBYTPaHHbIN
YroJI, yroJl MeX1y INIOCKOCTSAMH,
NEPIEHIUKYIIIPHBIE IUIOCKOCTH U
YMETb IPUMEHSATH UX IIPU
pEIIeHNH 3a/a4;

BJIA/IETh NOHATUSMHU NIPU3Ma,
napajuleJenunel 1 IpUMEHATh
CBOMCTBA NapaJlIeenunesaa npu
pEILIECHNN 3a/]a4;

BJIa/IETh MTOHITHEM
MIPSAMOYTOJIBHBIN TTApAJIIEIICTIUIIE]T
Y IPUMEHSATH €r0 IIPU PELLICHUN
3ajad4;

BJIa/IETh NOHATUSMH NIHUPAMU/JIA,
BU/IbI TUPAMMI, JIEMEHTHI
MIPaBUJIbHOM MUPaMU/IbI U YMETh
IIPUMEHSTH UX MPU PELICHUH
3ajad4;

UMETH NPEACTABIECHUE O TEOPEME
Ditsiepa, NpaBUIBHBIX
MHOT'OTpaHHHKAX;

BJIa/IETh IOHATHEM IUIOIIAU

npU3MbL U RUPAMUObI,
mempasopa npu peueHuu
3a0auy;

NpUMEHSMb meopembl 00
OmMHOUEHUAX 0ObEMO8
npu pewenuy 3a0ay;
npuMeHsims uHmezpa OJist
8bIUUCTIEHUS 00bEMO8 U
nosepxuocmetl mei
8PaLYeHUsL, BbIYUCTICHUS
niowaou cghepuieckozo
nosca u oovema
Wapoeoco cnosi;

uMemsb npedcmagieHue o
O0BUNICEHUSX 8
npocCmpancmee:
napanieibHoM neperoce,
cummempuu
OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
cUMMempuu, n08OPome
OMHOCUMENbHO NPIMOLL,
BUHMOBOLL CUMMEMPUL,
yMemb RPUMEHSIMb UX NPU
peuteHuu 3a0ad;

umems npedcmasiienue o
NI0WAOU OPMO2OHATLHOU
npoexyu;

uMems npedcmagierue o
MpexepaHHoM U
MHO202PAHHOM yeie U
NPUMEHSIMb CEOUCMEA
NJIOCKUX Y2ll08
MHO202PAHHO20 Veld npu
peuleHuu 3a0ad;




MOBEPXHOCTEH MHOTOIPaHHUKOB U
YMETh MPUMEHSTH €T0 MPU
pEIlIeHUH 3a/1a4;

BJIQJICTh IOHSITUSIMH TEJIa
BpaleHus (IIUHAP, KOHYC, [ap
u cepa), X CEYCHHUS U YMETh
MPUMEHSITh UX TPU PEIICHUH
3ajady;

BJIQJICTh TIOHITHSIMH KacaTeJIbHbIC
MPSIMBIC U TUIOCKOCTH U YMETh
MPUMEHSITH U3 NPU PELICHUH
3ajay;

UMETh MPECTaBICHUS O
BIIMCAHHBIX U OMHMCAHHBIX cepax
¥ yMETh IPUMECHSTH UX TPU
pEIlIeHUH 3a]1a4;

BJIQJICTh TIOHITHSIMH 00BEM,
00BEMBI MHOTOTPAaHHUKOB, TEJI
BpaIlleHUs U IPUMEHSATH UX MIPH
pEIICHNH 33]1aY;

UMETh MPEACTABICHUE O pa3BePTKE
[WIMH]IPA U KOHYCA, TUTOIIA TN
MOBEPXHOCTH IIWJIMHJPA U KOHYCA,
YMETh IPUMEHSATH UX MPH
pEIICHNH 33]1aY;

UMETh MPEACTABICHUE O TIOIIATN
cdepsl 1 YMETh IPUMEHSTh €r0
MIPH PEIICHUH 3a]1a4;

YMETh pelIaTh 3a/1a4u Ha
KOMOHMHAIIMY MHOTOTPAaHHUKOB H
TeJ BpaIlCHHUSI,

UMETh IIPEICTABJICHUE O TOI00MH B
MIPOCTPAHCTBE U YMETh pelIaTh
3aJla4M Ha OTHOIIIEHHUE 00HEMOB U
IJIOIIAAEH TOBEPXHOCTEN

umems npedcmasieHus o
npeobpazoeanuu
nooobus, comomemuu u
YMemb NPUMEHIMb UX NPU
peuteHuu 3a0ad;

yMemb peuams 3a0ayu
Ha NI0CKOCMU Memooamu
cmepeomempuu;
yMemb npUMeHsImb
Gopmynvl 00vemos npu
peutenuu 3a0a4




MoA0OHBIX (UTyp.

B nosceonesnoti srcuznu u npu

uzyweHuu opyaux npeomemos:
COCTABJIATH C UCIIOJIB30BAHUEM
CBOWCTB reOMETPUICCKUX QUTYD
MaTeMaTHYECKUE MOJICIH IS
pelIeHHs 3a]1a4 IPAKTUIECKOTO
XapakTepa " 3a/1a4 U3 CMEKHBIX
JCIIATUTHH, HCCIIEIOBAThH
MOJTyYEHHBIC MOJICITH H
UHTEPIPETHPOBATH PE3YIIBTAT

Bexkmopuot u
Koopounamul 6
npocmpancmee

OmnepupoBarh Ha 0a30BOM
YPOBHE MOHATHEM JIEKAPTOBBI
KOOPJIMHATHI B TPOCTPAHCTBE;
HaXO/UTh KOOPIUHATHI
BEpILKH Ky0a u
MPSIMOYTOJIBHOTO
napauesnenumnena

Onepuposams noussmuamu
0eKapmosbl KOOPOUHAMbL 8
npPOCMpancmee, 6eKmop,
MOOYIb 8eKMOPA, PABEHCNEO
8EKMOPO8, KOOPOUHAMbL
8eKmMopa, Y20 Mexcoy
BEKMOPAMU, CKATAPHOE
npoussedeHue eKmopos,
KOJLIUHEApHble 6eKMOPb;
HAaxoo0ums paccmosiHue
MexHcoy 08YMs MOUKAMU,
CYMMY 8EKMOPO8 U
npouseedeHue 6eKmopa Ha
quCno, Y20 Mexcoy
BEKMOPAMU, CKATAPHOE
npousgedetue,
PACKAA0bI8AMb 8EKMOP NO
08YM HEKONUHEAPHbIM
8eKMopam,

3a0a6amu NIOCKOCMb
VpasHeHuem 8 0eKkapmogou
cucmeme KOOpOUHAM,
pewams npocmetiuiue
3a0auu 8gedenuem

Bnaznetb NOHATHSMH BEKTOPBI U X
KOOPJMHATBHI;

YMETb BBIIOJIHATH ONEpaIK HaJ
BEKTOPaMHU;

HCII0JIb30BaTh CKAIIPHOE
IIPOU3BENIEHNE BEKTOPOB IIPU
pelIeHny 3a/1a4;

IIPUMEHSTHh YPAaBHEHUE INIOCKOCTH,
(bopMyITy pacCTOSTHUS MEXy
TOYKaMH, ypaBHEHUE chepbl Ipu
pEILIECHNN 3a/]a4;

IIPUMEHSITh BEKTOPBI U METOJ]
KOOpJMHAT B IPOCTPAHCTBE MpHU
pelIeHnn 3a1a4

Jlocmuoicenue
pe3yribmamos pazoena ll;
Haxooums o6vem
napannenenuneod u
mempa’opa, 3a0aHHbIX
KOOPOUHAMAMU C80UX
8epULUH,

3a0a8amo NPAMYIO 8
npocmpancmee;
HAXo00ums paccmostue
om MouKU 00 NIOCKOCMU
6 cucmeme KOOpOuHam,
HAaxoo0ums paccmosiue
MeHCOY
CKpewu8aromumMucs
NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHam

6EKMOPHO2O basuca




Hcmopus

OnuceiBaTh OTACIBbHBIC

IIpeocmasnamo ka0

HNmeTts MMpEaACTaBJICHHUE O BKJIAAC

ﬂocmu:)fcenue pesyibmamos

Mamemamuku BBIJIAIOIINECS PE3YIIbTATHI, 8bI0AIOWUXCS MAMEMATNUKO8 BBIJIAIOLIUXCSI MAaTEMATUKOB B pasoena |l
MOJIyYEHHBIE B XOJI€ Pa3BUTHUSA 8 pazeumue Mamemamurky u pa3BUTHE HAYKHU;
MAaTeMaTUKHU KaKk HayKU; UHBIX HAYYHBIX obnacmell, — TIOHUMAaTh POJIb MaTEMAaTHUKH B
3HATh MPUMEPHI —  NOHUMambv posb pazButuu Poccun
MaTeMaTUYECKUX OTKPBITHI 1 mamemamuxy 8 pazeumuu
HX aBTOPOB B CBS3U C Poccuu
OTEYECTBEHHOW U BCEMUPHOMN
HUCTOPUEN;
MMOHUMATh POJIb MAaTEMATHUKH B
pa3Butuu Poccun
Memoowt IIpuMeHsITH U3BECTHBIE — Hcnonvzosamsv ocHOBHbLE — Hcnoap30BaTh OCHOBHEIE METOIbI —  [ocmuosicernue
Mamemamuxu METO/bI IIPH PEIICHUN Memoobl 00KA3amenbCmed, JIOKa3aTeNIbCTBA, MPOBOAUTH pe3ynomamos pasoena ll;
CTaHIAPTHBIX npoeooums JIOKa3aTeJIbCTBO U BBIIIOJHATE —  npumemnsmo

MaTeMaTHYeCKUX 3a/1a4;
3aMedaTrh U XapaKTepu3oBaTh
MaTEMATHYCCKUEC
3aKOHOMEPHOCTH B
OKpYy>Karoleu
NENUCTBUTEIBHOCTH;
IIPUBOJIUTH IIPUMEPEI
MaTEMATHYCCKUX
3aKOHOMEPHOCTEMN B MPUPOJIE,
B TOM YHCJIE
XapaKTEePU3YIOLIUX KPacoTy 1
COBEpPIIEHCTBO OKPY>KAIOIIETO
MHUpa ¥ IPOU3BEACHUIN
HCKYCCTBa

00Ka3amenbcmeo u
8bINOHAMb ONPOBEPIHCEHUE,
NpUMEHAMb OCHOBHbLE
MemoOobl peuleHus
MamemamuyecKux 3a0ay,

HAa OCHOBE MaAMeMamuyecKux
3aKOHOMepHOCmell 8
npupooe xapaKxmepuzoeanb
KPAcomy u co8epuieHcmen
OKpYHCaAIOUie2o Mupa u
npousseoeHull UCKyccmed,
npUMeHAmMb npocmeuuiue
npocpammusie cpeocmea u
91eKMPOHHO-KOMMYHUKAYUO
HHble CUCeMbl npuU peLteHuu
Mamemamuyeckux 3a0ay

OIPOBEPKEHUE;
IIPUMEHSTh OCHOBHBIE METObI
peLIEeHNs] MaTEMaTHYECKUX 3a/1a4;
Ha OCHOBE MaTeMaTH4YECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPIICHCTBO OKPYKAOLIETO
MUpAa U POU3BEIEHUN UCKYCCTBA;
IIPUMEHSATH MIPOCTENIINE
IIPOrpaMMHBIE CPEICTBA U
AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU pPEIIeHUN
MaTeMaTHYECKUX 3a7a4;
MIOJIB30BAThCA MPUKIIATHBIMU
porpaMmMamH U IporpaMmmamu
CHUMBOJIbHBIX BBIUYMCIIEHUHN AJIs
HCCIIEJOBAHNS MAaTEMATUYECKUX
00BEKTOB

MamemamuyecKue 3Hanus
K UCCe008aHUIO
OKpYdHcalouje2o mupa
(moOdenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




COILEPKXAHUE YYEBHOI'O ITPEIMETA
«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIM3A, TEOMETPHUS», 10-11 KJITACCBI

B cootBercTBuM ¢ punsTol KoHuenueii pa3Butus MmareMaTHueckoro oopasoBanusi B Poccuiickoit
®denepalyu, MaTeMaTHUECKOE 00pa30BaHUE PEILAET, B YACTHOCTH, CICAYIOIIUE KITIOYEBbIC 3aJaUu:

«IPEAOCTABIATH KAXKIOMY 00yJar0OImEeMycsi BO3SMOXKHOCTD TOCTHIKEHHS YPOBHS MaTEMaTHIECKHX
3HaHWI, HEOOXOIMMOTO ISl TajbHEHIIEH YCIIeITHON KU3HU B OOIIIECTBEY,

«obecreunBaTh HEOOXOJUMOE CTPAHE YHCIIO BHITYCKHIUKOB, MATEMAaTHYECKas TIOJITOTOBKA KOTOPBIX
JIOCTAaTOYHA JJIsl IPOAODKEHUS 00pa30BaHus B PA3IMYHBIX HAMPABICHUSIX U ISl IPAKTHYECKOM
NeSITeNIbHOCTH, BKIJIIOUas MpernojaBaHie MaTeMaTHKY, MaTeMaTHUYeCKUe UcclieloBaHus, paboTy B cdepe
WH(GOPMAIMOHHBIX TEXHOJIOTHH U Jp.»;

«B OCHOBHOM 00IIIEM U cpeiHEM 00111eM 00pa30BaHUH HEOOX0IMMO MPEAYCMOTPETH MOATOTOBKY
00yJaroIXCsl B COOTBETCTBHH C UX 3aIPOCAMH K YPOBHIO MMOATOTOBKH B cpepe MaTeMaTUIECKOTO
00pazoBaHH.

COOTBETCTBEHHO, BBIJICIISIOTCS TPH HAINIPaBJICHHUS TPEOOBAHUH K pe3yibTaTaM MaTeMaTHIECKOTO
o0pa3zoBaHwus:

1) npaKkTHKO-OPHEHTHPOBAHHOE MaTeMaTHUYECKOE 00pa3oBaHue (MaTeMaTHKA JIJIS KU3HH ),

2) MaremarHuka Ui KCIIOJIb30BaHus B ipodeccuu;

3) TBOpYeCcKOe HamIpaBjCHHE, HAa KOTOPOE HaIEJICHbI T¢ OOydaroIuecsi, KOTOphbIC IIAHUPYIOT
3aHMMATbCA TBOPYECKOW M HCCIENOBATEIbCKOW paboToOl B 00IacTH MaTeMaTHKH, (UKW,
SKOHOMMUKH U JPYTUX 00JIaCTAX.

OTH HaNpaBlIEHUS pPeau3ylTCs B IByX OJIoKax TpeOOBaHUHU K pe3yabTaTaM MaTeMaTHYeCKOrO
o0OpazoBaHusl.
Ha 6a3oBoMm ypoBHe:

Breimyckauk Hayuurces B 10-11-m kimaccax: i HCHIOIB30BaHUS B TIOBCETHEBHOM KU3HH U
obecrneveHns BO3MOXHOCTH YCIIEITHOTO MTPOJOHKEHUSI 00pa30BaHus MO CIEIUANTBHOCTSIM, HE CBA3aHHBIM
C IPUKJIAAHBIM UCTIOJIb30BAHUEM MATeMaTHKH.

BBINTYyCKHHUK MOJY4YUT BO3MOKHOCTh HayunThesi B 10-11-M kmaccax: uist pa3BUTHS MBIIIIJICHHUS,
WCIIOJIb30BAHUS B ITOBCETHEBHOM JKM3HU U 00ECTIEUEHUSI BO3MOKHOCTH YCIICIIIHOTO MPOI0KEHHS
00pa30BaHus MO CHEIHATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIOIb30BAHHEM MaTEMaTHKH.

Ha yrny6ienHoM ypoBHe:

Bremyckauk Hayuutes B 10-11-M kiaccax: Ui yCIENIHOTO MPOIOKEHUS 00pa30BaHuUs 1O
CIEUAJIBHOCTSIM, CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEMATUKH.

BEITyCKHUK MOJYYHT BO3MOKHOCTH HayuyuThest B 10-11-m kimaccax: st obecriedeHus: BO3SMOKHOCTH
YCIIEIIHOTO MPOJODKEHUS 00pa30BaHMs MO CHEIMATbHOCTSIM, CBSI3aHHBIM C OCYILECTBIEHUEM HAyYHOU U
MCCJIEI0BATENbCKOM IEATETbHOCTH B 00JIaCTH MaTeMaTUKU U CMEXHBIX HayK.

B cootBercTBUU ¢ DenepanbHbiM 3aKk0HOM «O0 oOpazoanuu B POy (cT. 12 1. 7) opranusamum,
OCYIIECTBIISIONINE 00Pa30BATEIBHYIO IEITEILHOCTD, PEATH3YIOT 3TH TPeOOBAaHHUS B 00pa30BaTEIIHHOM
MPOIIECCE C YUETOM HACTOSIIEeH MPUMEPHON OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbI KaK Ha OCHOBE
yu4e0HO-METOIMYECKUX KOMIIJIEKTOB COOTBETCTBYIOLIETO YPOBHS, BXoAMX B DeepanbHblil IepeyeHb
MunucrepcTBa o0pa3zoBanus U Hayku Poccuiickoit denepanuu, Tak ¥ ¢ BO3MOXKHBIM HCIIOJIB30BAaHUEM
MHBIX UICTOYHUKOB yueOHOU nHpopmannu (yaeOHO-METOUUECKHE TOCOOus, 00pa3oBaTeIbHbIe TOPTANIBI U
CalThI U JIp.)

[{enu ocBoeHUs MporpaMMbl 0a30BOT0 ypoBHS — o0ecriedeHre BO3MOKHOCTH HCTIOIb30BaHMS
MaTEMaTUYECKUX 3HAHUI U YMEHHMH B IOBCEAHEBHOMN )KM3HU U BO3MOKHOCTH YCIIELTHOTO MPOIOJIKEHUS
00pa30BaHMs MO CHEIHATBHOCTSIM, HE CBS3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM MaTeMaTuku. BHyTpu
3TOTO YPOBHS BBIACISAIOTCS BE pa3iIMyHbIC IPOTPAMMBIL: KOMHEHCUPYIOwas 6a308asa N 0CHO8HAsA OA30645.

Komnencupyromiast 6a3oBasi mporpaMmma CoJAep>KUT PACIIUPEHHBII OJI0K MOBTOPEHUS U MpeAHa3HAUYeHa
JUISL T€X, KTO IO Pa3IMYHbIM IIPUYMHAM I10CIE OKOHYAHHSI OCHOBHOM IIKOJIbI HE UMEET JOCTaTOUYHOU
MOJATOTOBKH IS YCIICITHOTO OCBOCHMSI Pa3/IesIoB areOphl U Hayall MaTeMAaTUYECKOTO aHaIu3a,
TE€OMETPHUH, CTATUCTUKHU U TEOPUU BEPOATHOCTEN IO NMPOrpaMMe CpeiHEH (TI0THOM)
00111600pa30BaTEeIbHON ITKOJIHI.



[TporpamMma o MaTemaTHKe Ha 0a30BOM YPOBHE Ipe/iHa3HaueHa JIIsl 00y4arouXcs CpeaHel MKObI,
HE MCIBITHIBABIIINX CEPHE3HBIX 3aTPYAHEHHUI HA IPEIBIIYIIErO YPOBHSI O0yUeHUSI.

OO6yyaronuecs, oCcyIIecTBIsAONIME 00ydyeHHEe Ha 0a30BOM YPOBHE, JOJKHBI OCBOUTH 00IIIKE
MaTeMaTHYECKUE YMEHHUS, HEOOXOIUMBIC IS )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJTy4al0T BO3MOKHOCTh U3yYUTh MPEAMET IIy0Ke, C TEM 4TOObI B ajIbHEHIIIEM ITPH HEOOXOIUMOCTH
U3y4aTh MaTEMATHKY I MPO(eCcCHOHAIIEHOTO TPUMEHEHUS.

[Tpu u3ydyeHnn MaTeMaTHUKU Ha YriyOJIE€HHOM ypOHE MPEABbSBIAIOTCA TPEOOBaHMs, COOTBETCTBYIOIINE
HATPABIICHUIO «MaTeMaTUKa I TPO(eCcCHOHATLHOM IEATEIBHOCTIY; BMECTE C TEM BBIMTYCKHUK MOTYJYaeT
BO3MOXXHOCTh M3yYUTh MaT€MaTUKY Ha ropaszio 0oJjiee BLICOKOM YPOBHE, YTO cOo37acT (pyHIAaMEHT AJis
JaJIbHEUIIIETO CEPhE3HOI0 U3YUCHUSI MATEMATHUKU B BY3€.

[IpumepHBbIe TpOrpaMMBbl COJIEPKAT CPABHUTEIIBHO HOBBIM J1J11 POCCUMCKOM IIKOJIBI pa3iel
«BeposiTHOCTB U cTatucTUKay. K 3TOMY pa3ieny OTHOCATCS TaKKe CBEJICHUS U3 JIOTHKH, KOMOWHATOPUKU
U TeOpHH rpadoB, 3HAYUTEIHLHO BAPbUPYIOLIUECS B 3aBUCUMOCTH OT TUIIA TIPOTPAMMBI.

Bo Bcex mpuMepHBIX mporpaMMax 0oJIbII0e BHUMaHUE YIASISICTCS TPAKTUKO-OPUECHTHPOBAHHBIM
3anayaM. OJiHa U3 OCHOBHBIX IIeJieH, KOTOPYIO Pa3pabOTYMKU CTaBUIIM Mepe]l OO0, — co3/1aTh
MIPUMEPHBIE POrPAMMBI, TJI€ €CTh MECTO IPUMEHEHNUIO MATEMAaTUYECKUX 3HAHUI B KU3HU.

[Ipu u3yyeHnn MareMaTUKU OOJIBIIOE BHUMAHHE YIETSETCS PAa3BUTHIO KOMMYHUKATUBHBIX YMEHUN
(popmynrpoBaThH, APryMEHTUPOBATH M KPUTUKOBATH), JOPMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIUICHUS B
YaCTH POBEPKU UCTUHHOCTH U JIO)KHOCTU YTBEPKJICHUM, TOCTPOEHUS IPUMEPOB U KOHTPIIPUMEPOB,
[IENIOYEK YTBEPKACHUN, (POPMYITUPOBKHU OTPHUIIAHHM, a TAKKE HEOOXOUMBIX U JIOCTATOYHBIX YCIIOBHUi. B
3aBUCHUMOCTH OT YPOBHSI POTPaMMbl OOJIbIIIE WM MEHBIIIE BHUMAHUS YAETSETCS YMEHHUI0 paboTaTh 1o
JIrOpUTMY, METOJIaM MOUCKA AJITOPUTMA U ONPEAECICHUIO TPAHUI] TPUMEHUMOCTH aJITOPUTMOB.
TpeboBanusi, chopmynupoBaHHbie B pazaene «['eoMmeTpus», B O0JbIIEH CTEIEHN OTHOCSATCS K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MIPEJCTABICHUN U TPAPUICCKIX METOJIOB, YeM K (POPMATBHOMY OITUCAHHIO
CTepeOMETPUYECKUX (PaKTOB.

ba3oBblii ypoBeHb

Komnencupyromass  0azoBasi  mporpamma

Aure0dpa M Ha4aJIa MATEMaTHYEeCKOI0 AHAJIHN3a

HatypanbHble uncna, 3amuCh, pa3psaHble ciaraemele, apugmernueckue neiictsus. Yucna u
NECSITUYHAs CUCTEMA cuuciieHus. HaTypanbpHble uncina, AeIMMOoCTb, IPU3HAKU JEIUMOCTH Ha 2, 3, 4, 5,
9, 10. Pa3noxenue uncna Ha MHOxkuTenU. Octatku. Pemenue apudmernyeckux 3agad NpaKTUIECKOrO
coJiepKaHus.

[enbie uncna. Moaysp yucia U €ro CBOMCTBA.

Yactu u pomu. Jpobu u xeictBus ¢ napodsmu. OkpyrieHue, npudakeHue. Pemienue
MPaKTUYECKUX 3a]a4 Ha IPUKHUJIKY U OLICHKY.

IIpouenTel. Pemenne 3aga4 mpakTUUECKOIO COJAEP/KAaHUSA HAa 4acTH W NpoueHThl. CTEeneHb ¢
HaTypaJIbHBIM U 1IeJIbIM NTOKa3aTeseM. CBoiicTBa creneHedl. CTaHIapTHBIA BUJT YUCIIA.

Anrebpanueckue BEIpaXeHus. 3HaUYeHHE anre0pandeckoro BbIpaKeHU .

KBanparnsiit kopens. M300paxenue uncina Ha yucioBoil npsmoi. [IpubnuxeHHoe 3HaueHHe
UPPaLMOHAIILHBIX YACE.

Ilouamue wmmuozounena. Paznoowcenue mmozounena Ha Muodcumenu, YpPaBHEHUE, KOPEHb
ypaBHeHUs. JINHENHbIE, KBaIpaTHBIE YPABHEHMSI U CUCTEMBI IMHEWHBIX YPaBHEHUH.

Pemenne mpocredmmx 3amad Ha JIBH)KCHHE, COBMECTHYIO pabOTy, TPOILEHTHL. YHCIOBBIE
HEpPABEHCTBA U UX CBOMCTBA. JINHEHHbBIE HEPABEHCTBA C OJHOM MMEPEMEHHOM U UX CUCTEMBI. YUCIOBBIE
npoMexyTku. O0beIuHEeHNE U NTepeceyeHHe TPOMEKYTKOB.

3aBUCUMOCTh BENIMYMH, (DYHKIMS, apryMEHT M 3HAuY€HUE, OCHOBHbIE CBOWCTBA ()YHKIIMH.
I'paduk dynkuum. Jlunerinas Gyakaus. Ee rpaduk. YrioBoit koadduimeHT npsmoi.

Keaopamuunas qbyHKuu;f(. I'paghux u ceoticmea xeadpamuunou @yukyuu. spagux @ynKyuu

y= J; Tpapux pynxyuu Y = —-
X



Hynu ¢pyHkunu, mpoMeXyTKH 3HaKOTIOCTOSTHCTBA, MOHOTOHHOCTD (BO3pacTaHKe WM yObIBaHUE)
Ha YHUCIOBOM mpoMexyTke. Haubonbiiee u HauMmeHbliee 3HaueHue QynHkuuu. Ilepmonmyeckue
(YHKIIUY ¥ HAMMEHBIIHUH TepHO/I.

I'pagycnas mepa yria. TpuroHomeTpudeckas OKpy)HOCTb. OnpeneneHue cuHyca, KOCUHYca,
TAHI'€HCAa  IPOU3BOJBHOrO  yria. (OCHOBHOE TPUIOHOMETPUYECKOE  TOXKIECTBO.  3HAYECHMS
TpuronoMmerpudeckux ¢hynkuuii 1 yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pachuxu mpueconomempuueckux ¢ynxyutl Y =C0OSX,y =SinX,y =tgx.

Pemenne nmpocTeMiMX TPUTOHOMETPUYECKUX YPABHEHHUU C MOMOIUBI) TPUTOHOMETPUYECKOU
OKPY’KHOCTH.

llonamue cmenenu ¢ OeucmeumenvuvlmM noxkazamenem. Ilpocreiilne 1okKazarelbHbIE
ypaBHEHUs U HepaBeHCTBA. [loka3zarenbHast pyHKUIMA U ee rpaduK.

Jlorapudgm uymcna, oCHOBHBIE cBoiicTBa sorapudma. Jlecsatuunsiii norapudm. IIpocreitmme
norapuMuUecKue ypaBHEHUs U HepaBeHCTBa. Jlorapudgmudeckas QyHKuus u ee rpaux.

[Tonsarue crenennoii pynkuuu u ee rpaduk. [Ipocreiinme nppanroHaabHble ypaBHEHHUS.

Kacarenbnas k rpapuky ¢pynkuuu. [lonstre npousBoaHoM pyHKIHUY B TOUKE KaK TAHTEHC yria
HaKJIOHA KacaTtenpHOW. ['eoMerpwueckuii W (QUINYCCKUH CMBICT TPOU3BOAHOU. [IpoussooHvie
MHO2OUJIEHO8.

Touku skcTpeMyma (MakCUMyMa M MUHUMYMA). Mccrnedosanue d1eMeHmAapHblx QYHKYUU Ha
MOYKU IKCMPEMYMA C NOMOWbIO Npou3eoonou. Haenaonas unmepnpemayus.

Ionsamue nepsoobpasznou @yuxkyuu. Dusuueckuili cmvici nepgoobpasznou. Ilowsmue 06
unmezpane Kaxk niowaou noo epaghukom GyHKyuu.

I'eomeTpus

@durypsl Ha IVIOCKOCTHU U B IpocTpaHcTBe. J[nuHa u miomans. [lepumerpsl u momanu ¢uryp.

[TapamienbHOCTh ¥ NEPNEHANUKYIISIPHOCTD NPSMBIX U IUIOCKOCTEN. TpeyrobHUKU. Busl

TPEYrOJIbHUKOB: OCTPOYIOJIbHBIE, TYIOYTOJIBHBIE, MPSAMOYTOJIBHBIE.

Karer nmpotus yria B 30 rpagycoB. BHemHui yron TpeyroibpHUKA.

buccekrpuca, Menuana v BbICOTa TPEYroJIbHUKA. PABEHCTBO TPEYrOJILHUKOB.

Pemenue 3aa4 Ha kieT4aToit Oymare.

PaBHOOeIpeHHBIN TPEYTONbHUK, PABHOCTOPOHHUI TpeyroyibHUK. CBOICTBa paBHOOEIPEHHOTO
TPEYroJIbHUKA.

CooTHoOIIEHNS MEXJIy CTOPOHAMH U yIrjJaMd B  IPSIMOYTOJIBHOM  TPEYroOJIbHUKE.
Tpuronomerpuueckue (yHKIMM YIJIOB B NPSAMOYTOJIBHOM TpeyronbHuke. Teopema Iludaropa.
[IpuMeHeHne TeopeM CHHYCOB U KOCHHYCOB.

YeTplpexyroJbHUKU: TapajjienorpaMm, pomO, HpSMOYTOJbHUK, KBaJapaT, Tpamemus M HX
cBoiicTBa. CpeaHsist TMHUS TPEYroJbHUKA U TPANELuu.

Buinyknvie u nesvinyknvie ghueypui. [lepumerp MHOTOYTrONBHUKA. [IpaBUIBHBIN MHOTOYTOJIBHUK.

VYIu1Bl Ha TUIOCKOCTH U B IPOCTPAHCTBE. BepTUKAIbHBIE U CMEKHBIE YIJIBI.

CymMa BHYTPEHHUX YIJIOB TPEYTOJbHUKA U YETBIPEX YT OJIbHUKA.

CooTHo1IeH S B KBaJlpaTe U PaBHOCTOPOHHEM TPEYT OJIbHUKE.

Jnaronaau MHOTOYroJIbHUKA.

[ToroGHBIE TPEYTOIBHUKY B IPOCTEHIIUX CIIydasX.

@®opmyIIbl TUIOIMIAIU TPIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tparenuu.

OxpyxHocTb U Kpyr. Paguyc m nuamerp. lnmHa OKpyKHOCTH M IUIOIIAAL Kpyra. Yucno .
BnucanHbIil yroi, B 4aCTHOCTH yroJi, onuparomuics Ha auamerp. KacartenbHas K OKpYKHOCTH U €€
CBOMCTBO.

Ky6. CooTHomienus B ky0e.

Terpasap, MpaBUIBHBIN TETPAdAP.

[IpaBunbpHasg nupamuaa u npusma. [Ipsmas npusma.

H3zo0pasicenue HekOmMopvlxX MHO202PAHHUKOE HA NAOCKOCHIU.

[IpsimoyronpHBI Mapamienenunen. 1eopema Iugpacopa 6 npocmpancmae.

3amaun Ha BEIYUCIICHHE PACCTOSHUH B IPOCTPAHCTBE C MOMOIIBIO TeopeMsbl [Indaropa.

Paseepmra npsimoyzonvrozo napannenenuneoa.

Konyc, unnmmnnap, map u chepa.

Ipoexyuu ghucyp na niockocms. Mzobpasicenue yununopa, KOHyca u cpepvl Ha nioCKOCmu.

Ilonamue 06 ob6vemax men. Vcmonb30BaHME il pEIICHUS 3a7ad Ha HAXOXKICHUE



TE€OMETPUUYECKUX BEIUYUH GOopMyT 00beMa MPU3MBbI, IUIHH]IPA, THPAMHIBI, KOHYCA, 1apa.
Ionamue o nodobuu na niockocmu u 6 npocmparcmee. OTHOIICHHUE TIIONIACH U 00HEMOB
mo00HBIX (uryp.

BeposiTHOCTB U cTaTHCTHKA. JIorMKa 1 KOMOMHATOPUKA

Jloruka. BepHble u HeBepHbIe yTBepKAcHUA. Cnencrsue. Konmpnpumep.

Mmnooicecmso. Ilepebop BapuaHTOB.

Tabnuuer. CTonOyarbie U KPyroBble TUarpaMMel.

UYucnossie Habopel. Cpennee apudmMernyeckoe, MeluaHa, HauOoJbIlee U HAaUMEHbIIEE
3HaueHus. [Ipumepsl U3MEHYUBLIX GETUUUH.

YacToTra u BepoaTHOCTb coObITHsl. CiydaliHbIii BBIOOp. BeIuncienne BeposiTHOCTEH COOBITHI B
OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHA COOBITHSIMHU.

Hezasucumvle cobvimus. Dopmyna crosicenus 6eposimHocmel.

Ilpumepovr  cayyaiinvix  eenuyun. Paenomepnoe pacnpedenenue. [lpumepvl HOpMATLHO2O
pacnpedenenus 8 npupooe. [lonamue o 3aKkoHe OONbULUX YUCe.

OcHoBHasi 0a3oBasi nporpaMmma

AJire0pa ¥ Ha4YaJ1a aHAIM3A

[ToBropenue. Pemenue 3amad ¢ MCHOJIB30BAHUEM CBOMCTB YHCEI UM CHCTEM CYHUCIICHMS,

JEIUMOCTH, IOJIEW U YacTel, IPOLEHTOB, MOAYJEH uncel. Pemenue 3a1a4 ¢ UCIOJb30BaHUEM CBOMCTB
CTeneHed W KOpHEH, MHOTOWIEHOB, IPeoOpa3OoBaHUl MHOTOWICHOB U JPOOHO-PAIMOHAIBHBIX
BBIPAYKECHHUIA.

Pemienue 3amau ¢ ucnonab30BaHWEM TPaJyCHOM Mephl yria. Moayib yucia U €ro CBOMCTBA.
Pemenne 3amady Ha JBMKEHHE M COBMECTHYIO pPabOTy C IMOMOIIBIO JUHEHHBIX M KBaJAPATHBIX
YPAaBHEHUU U UX CUCTEM. PemieHue 3aa4 ¢ MOMOIIBI YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OJTHOM MEepeMEeHHOH, ¢ MPUMEHEHUEM U300paKEHHS YUCIOBBIX TPOMEKYTKOB.

Pemenne 3amad ¢ MCHONB30BaHWEM YHUCIOBBIX (DyHKIHMA M uX rpadukoB. Vcmonp3oBaHue

CBOMCTB U Irpa)MKOB JTMHEHHBIX U KBAJAPATUYHBIX (QYHKIUI, 0OpaTHON MPOMOPIHOHATBHOCTH U

¢byHkMu Y = J; I'padmueckoe pelieHue ypaBHEHHUM U HEPaBEHCTB.

Tpuronomerpudeckass OKPYXHOCTb, paouanuas mepa yena. CUHYC, KOCHHYC, TaHTEHC,
KomaHeenc TMPOU3BOJILHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBUS U3 HETO.
TUT T X
3HayeHus TpUroHoMeTprueckux Gyrkiwuii as yriros 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, - - = —
643 2
pan). Dopmynvi Cr0dHCeHUs MPUSOHOMEMPUYECKUX QYHKYUU, Gopmyavl npueedenus, ¢hopmyvl
0801IHO20 apeymenma..

Hynu QyHKIMH, TIpOMEXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTE. Hanbombiiee 1 HanMeHbIee
3HaueHue QyHkuuu. Ilepuonuueckne QyHkuuu. YeTHOCTh W HeYeTHOCTb GyHKUUU. CroorcHvle
dyHKyuu.

Tpuronomerpudeckue GyHKIUN Y =COSX, Y =SInX, Yy =tgx. @yuxyusay =ctgx. CBoiicTBa u
rpadUKu TPUTOHOMETPUUYECKUX (PYHKIIUH.

ApKKOCHUHYC, apKCUHYC, AapKTaHTreHC 4ucia. Apkkomaneenc uucna. Ilpocteiimne
TPUTOHOMETPHUYECKUE YpaBHEHHS. PerieHne TpHroHOMEeTPHYECKIX YPaBHEHHH.

Obpamnvle mpueonomempuueckue QyHKyuu, ux ceoicmea u epaguxu. Pewenue npocmetiviux
MPUSOHOMEMPUUECKUX HEPABEHCME.

Crenenb ¢ JeMCTBUTENBHBIM IOKa3aTelleM, cBoWcTBa cteneHu. [Ipocteiimme nokasarenbHble
ypaBHEHUsI 1 HepaBeHCTBa. [lokazaTenbHas GyHKIUS U €€ CBOMCTBA U TpaduK.

Jlorapugm umcna, coiictBa norapudma. Jlecatuunslii norapudm. Yucio e. Hamypanvhuiii
noeapugm. llpeobpazoBanue norapudMuUecKux BbIpakeHuil. Jlorapupmuueckne ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckast QyHKIMS 1 ee cBOICTBA U rpaduK.

CrenenHast pyHKIUS U ee CBocTBa U rpaduk. VppalroHaibHble ypaBHEHUS.

Memoo unmepeanog 014 pewienus HepageHCcma.

IIpeobpazosanus epaguxos yukyuil: cosue 600j1b KOOPOUHAMHBLIX OCeU, pacmsdiceHue U
colcamue, OmpaxjceHue OMHOCUMENbHO KOOpOuHammuvlx ocel. Ipaguueckue memoovl peuienus
ypasHeHuii u nepageHcms. Pewenue ypasHenul u HepageHcms, coOO0epHCAuUX NepemMeHHyI0 no0 3HAKOM
MOOYIIA.



Cucmembvl NOKA3AMENbHLIX, N102APUPMUYECKUX U UppayuoHatvhvlx ypasuenuu. Cucmemobl
NOKA3amMebHbIX, 102APUPMULECKUX HEPABEHCNS.

Bzaumno obpamuvie pynkyuu. I pagpuxu 63aumuno oopamusix hyHKyu.

Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.

[IpousBognas ynkuuu B Touke. KacarenpHas k rpaduxy ¢yHkiuu. ['eomerpuyeckuii u
¢buzmveckuid  cMbIc  npou3BomHOM.  [IpomsBoanble  snmemeHTapHbIX  QyHKUMWA.  [Ipasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee ceomempuyeckuii u pusuyecKuti CMoici.

[TonsiTie O HENpephIBHBIX (QYHKIUSAX. TOYKH SKCTpeMyma (MakCHMyMa W MUHUMYyMA).
HccnenoBanue 3neMeHTapHBIX (PYHKIMIA HA TOYKU SKCTpEeMyMa, Hauboblliee 1 HauMEeHbIIIee 3HaUeHUe
C TIOMOILBIO POU3BOAHON. [locmpoenue epaguxos pynkyul ¢ nomowbio npouzeoonvix. llpumenenue
NpOU3BOOHOU NPU PeuteHuU 3a0ay.

[lepBooOpasnas. [lepsoobpasuvie snemenmapHulx  Gyukyui. Ilowads KpusoiuHelHou
mpaneyuu. Popmyna Heromona-Jleiibnuya. Onpedenennwiii unmeepal. Boiuucienue niowaoeii niockux
Queyp u 06vemMos men 8paweHUss C NOMOWbIO UHMESPAd.

I'eomerpus
[ToBTOpeHue. Pemenue 3amad ¢ MPUMEHEHHEM CBOMCTB (GUTYp HA IIOCKOCTH. 3ajavyd Ha
JI0Ka3aTesIbCTBO M MOCTPOEHUE KOHTPIpUMEpOoB. Vcronbs30BaHue B 3aja4ax NPOCTEHIINX JIOTHYECKUX
npaBuil. PemieHue 3agad ¢ MCHOJIB30BAaHMEM TEOPEM O TPEYIOJbHHMKAX, COOTHOLIECHUN B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PaKTOB, CBSI3aHHBIX C YEThIpEXyrojbHUKaMu. Perienue 3amad c
MCTIOJIb30BaHUEM (PAKTOB, CBI3aHHBIX C OKPY)KHOCTAMU. PerieHne 3a1a4 Ha U3MEpEeHus Ha IJIOCKOCTH,
BBIUHCIICHHE JUIMH U TUIOIaaeil. Peutenue 3a0au ¢ nomMowpio 6eKmopos u KoopouHam.

Harmsanas crepeomerpusi. @urypsl U ux u3zodpaxeHus (kyo, nupamuaa, npusma). OcrogHble
nousmus cmepeomempuu u ux ceoticmea. CeueHus Kyda u Terpasjipa.

Touka, npsimMast ¥ MJIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
B3aumHoe pacrosnokeHue OpsIMbIX U IUIOCKOCTEW B mpocTpaHcTBe. llapannenbHOCTh MNpSMBIX U
IUI0CKOCTel B mpocTpaHcTBe. M300paxkeHne NpocTeHImX NpoCTpaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

PaccrosHus Mex 1ty GUrypamu B poOCTPaHCTBE.

VY1l B ipocTpaHCcTBe. 1lepnenIuKyIspHOCT IPSIMBIX U INIOCKOCTEN.

ITpoekius Gurypsl Ha MI0CKOCTh. [IpU3HaKKU NEepNEeHANKYIAPHOCTH MPSIMbIX U IJIOCKOCTEH B
npoctpancTBe. Teopema o Tpex neprneHauKyaspax.

Mpuororpannuku. [Tapamnenenunen. CBoiicTBa NMpsAMOYroJpHOrO napauienenunena. Teopema
[Tucaropa B mpoctpancrse. Ilpusma u nupamuga. IlpaBunbHas nmupamuja U NpaBUiIbHAsS MpU3MA.
[Ipsimast mupamuia. DIeMEeHThI IPU3MBbI U TUPAMUIBI.

Tena BpamieHus: UMIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPyroBOI'O
LHWINHApPA, IPSIMOTO KpyroBoro Konyca. M3o0pakeHue Ten BpalleHus Ha IIOCKOCTH.

IIpedcmasnenue 06 yceueHHOM KOHyCe, Ce4eHUs KOHYCa (hapaiieibHoe OCHOBAHUI0 U
npoxoosiyee uepe3 6epuiuHy), cedeHus YUIUHOPA (NapaiieibHO U NepneHOUKYIAPHO OCU), CeyeHus
wapa. Pazeepmxa yununopa u konyca.

Ilpocmetiviue KOMOUHAYUU MHO202PAHHUKOS U Mel 8paujeHus medxcoy cobou. Brruncnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUTyp (pedpa, AuaroHaiu, yriibl).

[Tnomanp MOBEPXHOCTH MPAaBWIBHON NMUpaMHUAbI U NpsAMOM mpusMel. [lnomans noBepxHocTu
MPSIMOTO KPYroBOT'O LIMJIUHAPA, MPSMOT0 KPYrOBOr0 KOHYyCa U I11apa.

[Tousitue 06 o6beme. O6beM MUpamMHIbl U KOHYCA, IPU3MBI U HHApa. O0beM mapa.

Ilooobnvle mena 6 npocmpancmee. COOTHOUIEHHMS] MEXIYy IUIOMIAAIMU IMOBEPXHOCTEH H
o0beMaMu MOJ0OHBIX Tell.

Heudicenus 6 npocmpancmee: napanienbHulil NepeHoc, YeHMPAaibHas CUMMEMpPUs, CUMMempus
omHuocumenbHo naockocmu, nogopom. Ceoticmea osudicenuti. Ilpumenenue 08udceHUll npu peueHuu
3a0auy.

BexTopsl u koopauHatsl B npocTpaHcTBE. CymMMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YUCIIO,
yroa Mexny Bekropamu. KosmHeapHble M KOMIUIaHapHble BEKTOpbl. Ckansphoe npoussedeHue
eéekmopog. Teopema o paznodicenuu 6ekmopa no mpem HeKOMnianapuvim eexmopam. Ckanaphoe
npouszgederue 6eKmopos 8 Koopournamax. Ilpumenenue 6ekmopos npu peuieHuu 3a0a4 Ha HaxodcoeHue
paccmosiHuti, O1uH, niowaoell u 00vemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasuenue cgepuvl 6 npocmparcmee. Dopmyna 0ns



6bIYUCTIEHUA PACCMOAHUA MleC()y mo4xKkamu 6 npocmpaHncmee.

BepositHoCTh M cTaTucTHKA. PaboTa ¢ 1aHHBIMU

[ToBTOpenue. Pemenne 3amau Ha Tabmu4yHOe U TpaduUUecKoe TPEACTABICHUE aHHBIX.
Hcnonb30BaHue CBOICTB M XapakTEPUCTUK YHUCIOBBIX HAOOPOB: CpEAHMX, HAMOONBIIETO U
HAaMMEHBIIETO 3HAYCHMA, pa3Maxa, oucnepcuu. Pewenue 3a0au ma onpedenenue 4acmoml u
gepossmHocmu  coovimuii.  Buluucnenue  eeposmuocmell 8 onvlmax ¢ PAaGHOBO3MONCHLIMU
anemenmapuviMu ucxooamu. Pewenue 3a0ay ¢ npumenenuem Komounamopuxu. Pewenue 3aday Ha
8bIYUCTICHUE — BEPOSIMHOCMEl  He3A8UCUMBIX — COObImuUll,  NpUMEeHeHue  (OopMyIbl  CILONHCEHUS
sepossmuocmetl. Pewienue 3a0ay ¢ npumenenuem ouazpamm Jinepa, oepesa seposimuocmelt, hopmy.iv
bepuynnu.

Yenosnaa  eepoasmnocmoe.  Ilpasuno  ymuoowcenus  eepoamuocmeu. Dopmyna  noaHOU
8epOSIMHOCMU.

Juckpemnvie cnyuaiinvie genuuunsl u pacnpedenenus. Hesasucumvie cryuatinvle 6elUdUHDL.
Pacnpeoenenue cymmol u npoussedenus He3a8UCUMBIX CIYYAUHBIX BETUUUH.

Mamemamuueckoe oocuoanue u Oucnepcus CIy4auHou eenuyumsvl. Mamemamuueckoe
odrcuUdanuUe u OUCNEepCUsi CyMMbl CIYHAtHbIX genuyun. I eomempuueckoe pacnpeoenenue. bunomuanvroe
pacnpeoeieHue u e2o C8oLCmad.

Henpepuviguvie cayuauinvie eenuvyunvl. llonamue o niomuocmu eepoamuocmu. Pasnomepnoe
pacnpeoeineHue.

Ilokazamenvroe pacnpedenenue, e2o napamempeol.

llonamue o HopmanvHOM pacnpedeneHuu. Ilapamempovr HOpmanbHO20  pacnpeoeneHus.

Ilpumepol cayuatinelx 8enudut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (RO2PEeuHOCb UsMepeHul,

pocmuenosexa).

Hepasencmeo Yebviwesa. Teopema Bepnynnu. 3axkon 6onvuiux uucen. Bvibopounwiii memoo
usmepenus eeposmuocmeti. Ponv 3axkona donvbuiux uucen 8 Hayke, npupooe u oowecmae.

Kosapuayus osyx cnyuaiinvix eenuuun. [lonamue o koagpguyuenme xoppenayuu. Coemecmmuole
HAON00eHUs 08YX CIYUAUHBIX 8eIUdUH. BolOopounblll ko3gduyuenm xoppensiyuu.

Yriy0/1eHHBIH YPOBEHb

Auare0dpa 1 HauaJ1a aHAJIU3a

IloBTOpeHue. PemieHne 3amad ¢ HMCHOJIB30BAHUMEM CBOMCTB YHMCEN W CHUCTEM CUMCIIEHUS,
JIETMMOCTH, JTOJIEN U YacTel, MPOLEHTOB, MOAYJEH uncell. Pelenue 3a1ad ¢ UCroiab30BaHUEM CBOMCTB
CTEeNeHe W KOpHeH, MHOIOYJICHOB, MNpeoOpa3oBaHU MHOTOWIEHOB M JpOOHO-pallMOHATIBHBIX
BbIpakeHMil. Pemenue 3a1a4 ¢ UCIOIb30BaHUEM IPaJyCHOU MephI yriia. Molysib 4nciia ¥ €ro CBOMCTBA.
Pemenue 3amau Ha JBHKEHHE M COBMECTHYIO PabOTy, CMECH M CIUIaBBI C HOMOIIBIO JIMHEHHBIX,
KBaJIpaTHbIX U APOOHO-pAIIMOHAIBHBIX YPaBHEHHH U X cUCTeM. PelieHune 3a1a4 ¢ MOMOIIBIO0 YHCIOBBIX
HEPaBEHCTB U CHUCTEM HEPaBEHCTB C OJHOI MepeMeHHOH, ¢ MPUMEHEHHUEM H300pa’keHHsI YMCIOBBIX
MpPOMEXYTKOB. Pemienue 3amad ¢ HCHOJB30BaHWEM YHUCIOBBIX (QYHKIMH U UX TpaduUKoB.
Hcnonb3oBanue CBONCTB U rpaMKOB JIMHEMHBIX M KBaJAPaTUYHBIX (PYyHKIHMHA, 0OpaTHON

MPOMOPIHUOHALHOCTH W (QYHKIUH Y :Jr; I'paduueckoe perieHne ypaBHEHWH U HEPABEHCTB.
Hcnonws3oBanue omepanuii HaJ, MHOXXECTBAMHU M BBICKa3bIBaHUSMH. VICHoNb30BaHME HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJIHOM MepEMEHHOM, YHCIOBBIX MPOMEKYTKOB, UX O0BbEIMHEHUN U MTepeceueHu .
[IpumeHeHne TpH pelIeHWH 3a7ad CBOMCTB apu(METHUYECKOW U TEOMETPUYECKOW MPOrpecCuw,
CYMMHPOBaHHS OECKOHEYHON CXOSAIICHCS TeOMETPUUECKOU MPOTPECCHUH.

MHosxecTBa (YMCIOBBIE, TE€OMETPUIECKUX (DUTYP). XapaKTEPUCTUIECKOE CBONCTBO, AJIEMEHT
MHOXECTBA, IIYCTOE€, KOHEUHOEe, OeCKOHedyHoe MHOXecTBo. (CmocoObl 3a7aHusi MHOXKECTB
[TogmuoxkecTBo.  OTHOIIEHWS  NPUHAMJEKHOCTH, BKJIIOYEHUs, paBeHCTBA. Omnepanuu Haj
MHokecTBaMu. Kpyru Oitnepa. Koneunsle 1 OeCKOHEUHbIE, CYETHBIE U HECUETHbIE MHOXKECTBA.

HctuHHBIE W JIOKHBIC BBICKA3bIBAHUS, OINEpallii HaJa BBICKA3bIBAHUSMU. Aneedpa
svickaszviearuli. CBsI3b BRICKa3bIBAHUH C MHOKeCTBaMH. KBaHTOPHI CyIeCTBOBaHHUS M BCEOOIITHOCTH.

3akoHbl JIOTUKU. OcHOBHble Jocuyeckue npasuna. PelieHne JOrMYECKUX 3adad  C
HCTOJIb30BAHUEM KPYTOB DMJIepa, OCHOBHBIX N102UYECKUX NPABUTL.

YmozakmoueHus. OOOCHOBaHWMSI W JIOKA3aTeNbCTBO B MaTemaTtwke. Teopembl. Bumbl
MaTeMaTUYECKUX YTBEPKIACHUN. Buowvl dokazamenvcms. Mamemamuueckasn uHOyKyus. Ymeepocoenus:
obpamnoe OaHHOMY, NPOMUBONONIONCHOE, 00paAmHOe NPOMUBONONONHCHOMY OanHoMmy. llpu3HaK u



CBOMCTBO, HEOOXOAMMBIE M IOCTATOYHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema Depma. q-uunvie cucmemvl cuucienus. Pynxkyus Jinepa,
YUCTIO U CyMMa Oenumereli HamypaibHO20 YUCIA.

Pamuannas Mepa yria, TPUTOHOMETPUYECKAs OKPYKHOCTb. TpuroHOMeTpudeckue (YHKIIUU
yucen M yriaoB. DPopMyibl MPUBEACHUS, CIOKEHHS TPUTOHOMETPUUECKUX (QYHKIHM, (HOpMyIIbl
JIBOMHOTO M TMIOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHuWe CyMMBI, Pa3HOCTH B MPOU3BEICHUE
TPUTOHOMETPHYECKUX (YHKIIMI, U HA00OPOT.

Hynu ¢pyHKIIMM, MPOMEXYTKH 3HAKOIIOCTOSTHCTBAa, MOHOTOHHOCTh. HanbosbIiiee 1 HanMeHbIIee
3HaueHue pyHkuu. [lepuoanueckre pyHKINYU U HAUMEHbILIUI iepuo . YeTHbIe U HeYeTHbIE (QYHKIUU.

Dynxyuu «OpobHas uacme yuciay Y = <{X} u «yenas uacme uuciay Y = [X] :

Tpuronomerpuueckrue GyHKIMM 4YUCIOBOro aprymeHra. CBOHCTBa U rpaduKu
Tpuronomerpuyeckux ¢pyHkuuid. OOpaTHbie TPUTOHOMETpUYECKHEe QYHKIINU, UX TIaBHBIC 3HAUYCHHUS,
cBoiicTBa U rpaduku. Tpuronomerpuueckue ypaBHeHus. OTHOPOJHbIE TPUTOHOMETPUUECKUE
ypaBHeHus. Pemenne npocTenmmnx TpUroHoMETpUIECKUX HepaBeHCTB. 1Ipocrelimue cucteMbl
TPUTOHOMETPUUYECKUX YPABHEHUI.

CreneHp ¢ IEMCTBUTEIBHBIM IIOKA3aTEJIEM, CBOMCTBA CTeNeHU. [Ipocrelinme mokasareiabHbIE

ypaBHeHUs U HepaBeHCTBa. [lokazarenvHas ¢yHKIUsS U ee cBoiicTBa U rpaduk. Yucno € u dyHkus
y=¢e".

Jlorapudwm, cBoiicTBa morapudma. JlecaTuanblii 1 HaTypaipHbINA Jorapudm. [IpeodbpazoBanue
norapupMUUecKuX BbIpakeHui. Jlorapudpmuueckue ypaBHEHUsT W HepaBeHCTBa. Jlorapudmmyeckas
(GyHKIUS U ee CBOICTBa U rpaduk.

CrenenHas pyHKIMS U ee CBOMCTBaA U rpaduk. MppannoHansHble ypaBHEHUSI.

[lepBuuHbIE TPEICTABICHUS O MHOXKECTBE KOMILJIEKCHBIX YHUCEI. /[leticm8us ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpsaswcennvie uucna. Mooyne u apeymenm uucia. Tpueonomempuueckas
Gopma KomniexcHozo yucia. Pewienue ypasHeHuli 8 KOMNIEKCHbIX YUCTAX.

MeTton uHTEpBaoB AJis pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpa@ukoB GyHKIUN: CIABUT,
YMHOXXEHHE Ha 4YMCJIO, OTPaXEHHUE OTHOCHUTENBHO KOOPAMHATHBIX oceil. ['paduueckne meTonsl
peluleHusl ypaBHEHUN U HEPAaBEHCTB. PelleHne ypaBHEHUN M HEPABEHCTB, COACPIKAIINUX MTEPEMEHHYIO
101 3HAKOM MOJYJIS.

CucreMbl TOKa3aTeNbHBIX, JIOTAPU(PMUYECKUX U HPPALMUOHAIBHBIX YypaBHEHHH. CucTeMsl
MOKa3aTeIbHbIX, JJIOTapU(PMUIECKUX U HPPALIMOHATIbHBIX HEPABEHCTB.

B3aumno oOpatnbsie pyHkiun. ['paduxu B3auMHO 00paTHBIX (PYHKIIHM.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuil cmeneHu 6vluie 2 CNEYyuaibHbiX 6U008.
Teopema Buema, meopema be3y. Ilpusooumsie u nenpugooumvie mHo2ounenvl. OcHO8HAs meopeMa
aneeopwl. Cummempuieckue MHo204neHbl. Llenouucnennvle u yeno3sHauHvle MHO2OUIEHbI.

Huogpanmoswi ypasuenus. Llennvie Opoou. Teopema Pepma o cymme K8a0pamos.

Cymmol u psovl, Memoovl CyMMUPOSAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubIUNACEHUY OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

MHmnooicecmsa na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynsxosckozo, nepasencmeo Hencena, nepagencmea o cpeoHusx.

[lonsitne mnpenena ¢yHkuuu B TOuKe. [lowamue npedena @yHKyuu 6 OECKOHEUHOCMIU.
Acumnmomut  epaguxa  @yukyuu. CpagHeHue 0OECKOHEUHO MAIbLIX U OECKOHEeUHO OONbULUX.
HenpepsiBHOCTh PpyHKIIMU. Cé0ticmea nenpepwienvix ¢yukyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢pynkuuu. [IponsBoanas gyHkiuu B Touke. KacarenbHas k rpaduky
¢byskun. ['eomerpuueckuit 1 pusndeckuii CMbICT NPOU3BOAHON. [Ipumenenue npouszsooHol 6 gusuxe.
ITpousBosHbIe aneMeHTapHbIX GpyHkuui. [IpaBuna nuddepeHmpoBanus.

Bropas npousBoaHas, ee reOMeTpUISCKUN U PU3UIECKUN CMBICIT.

Touku skcTpemyMa (MakcuMyMa U MUHMMYyMa). MccienoBanue sneMeHTapHBIX (QYHKIMN Ha
TOYKHM IKCTpeMyMa, HauOoJiblliee M HauMEHbIlIee 3HaU€HUE C MOMOIIbIO MPOU3BOIHOMN. [locmpoenue
epagurxos QyHKyuli ¢ nNOMOwbIo Npou3eooHvix. llpumenenue npoussoOHOU npu peuweHuu 3aoad.
Haxooicoenue skempemymos ghynxkyuil HeCKONbKUX nepemeHHbIX.

IlepBooOpasnas. Heonpenenennsiii unterpan. IlepBooOpasHble 3JIeMEHTapHBIX (YHKIUH.
[Tnomane kpuBosMHEWHON Tpaneruu. Popmyna Heiortona-JIeiOnuma. OmnpeneneHHBII HHTETPAI.



Buiyucnenue naowadeii niockux gueyp u 06vemos men 8paujenus ¢ NOMOWbI0 UHMESPad..
Memoowi pewienusi yHKYUOHATLHBIX YPABHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3a1a4 ¢ UCTIOIB30BaHUEM CBOMCTB (UTYyp Ha miockocTu. Pemenue 3anau
Ha JI0Ka3aTeNIbCTBO U IIOCTPOCHHUE KOHTPHPUMEPOB. [IprMeHeHre NPOCTEUINNX JTOTUYECKUX ITPABUIL
Pemrenne 3amay ¢ MCHONB30BaHUEM TEOPEM O TPEYTrOJbHUKAX, COOTHOLIEHUW B MPSIMOYTOJIbHBIX
TPEeYTroNbHHUKAX, (DaKTOB, CBS3aHHBIX C YETBIPEXYroJIbHUKamMu. PelieHue 3amad ¢ UCIOIb30BAaHUEM
(hakTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Perienne 3a1au Ha U3MEPEHUs Ha IJIOCKOCTH, BHIYUCIICHUS JUTHH
U wiomianei. Pewenue 3a0au ¢ noMowbio 6eKmMopos u KOOpOUHAM.

Harmsannas crepeomerpus. [Ipusma, mapamienenumnen, TMpaMuaa, TETpadap.

OCHOBHBIE [TOHATHS TEOMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX.
Ionamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsa mempasopa. Iloctpoenre ceueHuil MHOTOTPaHHUKOB METOJIOM CJIEIOB.
HenTpanbHoe npoekTupoBanue. [locTpoeHne ceueHnii MHOTOTPaHHUKOB METOIOM ITPOCKIIMIA.

CkpenuBaromiecsi mpsiMble B MPOCTPAHCTBE. YTON MEXAY HUMU. Memoosl Haxoicoenus
PACCMOSHULL MEAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.
TeopeMsl 0 mapauieIbHOCTU MPSAMBIX U INIOCKOCTEN B npocTpaHcTie. [lapamienbHoe mpoeKTHpoBaHUE
u m3o0paxenue Guryp. I eomempuueckue mecma moyex ¢ NPOCMpaHcmae.

[lepnieHIUKyISIpHOCTH MPAMOI U TuIOCKOCTH. OpTOroHaIbHOE MpoeKTupoBanue. HakioHnHbie u
npoekiun. TeopeMa o Tpex NepreHAnKyIspax.

Buovr mempasopos. Opmoyenmpuueckuii mempas’op, KApKacHulll mempas’op, paeHOSPAaAHHbLI
mempa’op. Ilpsamoyzonvuuiti mempa’op. Meouarnvl u bumeouansvt mempas’aopa.

Jlocmpaueanue mempasopa 0o napanienrenuneod.

Paccrosaust wmexnay ¢urypamm B mpoctpaHctBe.  OOmMH — NMEPHEHIUKYISP  JIBYX
CKPEIIMBAIOIINXCS MPSMBIX.

VYrasl B ipoctpancTe. [leprneHauKynsapHble IIOCKOCTU. [110Wadb 0pmo2oHanibHOU NPOeKYUU.
Ilepnenouxynapnoe ceuenue npuzmul. Tpexepannviil u mHo2oepanusii y2on. Ceolicmea nioCKUx y2enos
MHO202panHo2o yena. Ceoucmea nioCKUX u 08yePaHHbIX Y2108 MpexepanHoz2o yana. Teopemvl KOCUHYCO8
U CUHYCO8 OJIsl MPexepanHo2o yaid.

Bunel MHOTOrpaHHuMKOB. Pazeepmku mHozocpannuka. Kpamuatiwiue nymu na noeepxmocmu
MHO202PAHHUKA.

Teopema  Oiinepa.  IlpaBWibHBIE  MHOTOTPaHHMKHU. /[6oticm8eHHOCMb — NPAGUNLHBIX
MHO202PAHHUKOB.

[Tpusma. IMapannenenunen. CeoiicTBa napaiienenuneaa. [IpsMoyroapHbIN Mapaienenumne].
HaxoHHBIE TPU3MBI.

[Mupamuna. Buapl nupamua. OneMeHTbl NpaBUiIbHOW  nupaMuisl.  [lupamuasl ¢
PaBHOHAKJIOHEHHBIMH peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOICTBA.

[Tomraan moBepXHOCTEH MHOTOTPaHHUKOB.

Tena Bpaienus: HUIMHAP, KOHYC, map U chepa. CeyeHus HUIMHIpaA, KOHYyca U mapa. [llapoBoii
CErMEHT, IAapOBOM CIIOH, MApOBOM CEKTOP (KOHYC).

YceueHHas nUpamMKia U yCEUEHHBIH KOHYC.

Onemenmul cipepuueckoii ceomempuu. Konuueckue cevenusi.

KacatenbHble npsiMble U TUIOCKOCTH. Brincanusle U onucanusle cepsl. Kacarowuecs cgepul.
Kombunayuu men epawenus.

Bekropel u koopauHatel. CymMMa BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHUCIO. YTOI MEXIy
BekTopamu. CKaJIsipHOE MTPOU3BEICHHUE.

VYpaBuenue miockoctd. opMyna paccTosIHUS MEXAYy TOUKaMu. YpaBHeHHUE cdepbl. Popmyna
paccmosinus om mouku 00 naockocmu. Cnocobwl 3a0anust npsamMol ypagHeHUIMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPOE U MEMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

[Tonatue ob6bema. OObeMbl MHOTOrpaHHHKOB. OOBEMBI TeN BpalleHus. Axkcuomsl obvema.
Bvi6oo popmyn ob6vemos npsamoyeonvrhoco napannenenunedda, npusmvl u nupamudsvl. Popmynvt 0ns
HaxoxcoeHuss 0ovema mempa’opa. Teopemvl 06 OMHOUWEHUAX 0OBLEMOB.

Ipunooscenus unmezpana K 8bl4ucieHur0 00vemMo8 u nogepxnocmeil mei epawjerus. Ilnowaow
cpepuueckozo nosca. Obvem waposoeo cros. [lpumenenue 06vemMos npu peuteHuu 3a0au.



[Tnomanp chepsl.

Paszeepmra yununopa u konyca. Ilnomans TOBEPXHOCTH HUJIHMHIPA U KOHYCA.

KoMOuHanmu MHOTOTpaHHUKOB ¥ TEJT BPAIIICHHUS.

[TonoOue B mpoctpancTBe. OTHOMIEHHE 0OBEMOB | TIJIOMIA K MTOBEPXHOCTEH MOA00HBIX QUTYD.

Hsusicenuss 6 npocmpancmee: napaiiesibHulil NEPEeHOC, CUMMEMPUsL OMHOCUMENbHO NJIOCKOCTU,
YEHMPANbHAS CUMMEMPUsL, NOBOPON OMHOCUMENbHO NPAMOLL.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au na niockocmu ¢ uUcnoib308aHuem
cmepeomMempuieckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTUKA, TEOPUS rpadoB 1 KOMOMHATOPHUKA

IToBropenue. Mcnonb3oBanue TaOiaui W JuarpaMM sl NpeJCTaBieHMs] JaHHbIX. Pemenue
3aJa4 Ha MPUMEHEHHE OINHUCATEIbHBIX XaPaKTEPUCTUK YHCIOBBIX HAOOPOB: CPeTHUX, HAUOOIBIIETO U
HAaUMEHBUIETO 3HAYCHMsI, pa3Maxa, JUCIEPCUU U CTaHIAAPTHOIO OTKJIIOHEHMs. BpluncieHue 4acToT u
BEPOATHOCTEN COOBITUI. BbuKciieHnEe BEPOATHOCTEN B OIIBITAX C PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU
ucxonamu. Mcrnonp3oBaHue KOMOMHATOPUKH. BplunciieHHe BepOATHOCTEM HE3aBUCUMBIX COOBITHI.
Hcnonp3oBanne (opMynbl CIOXKEHHS BEPOSTHOCTEH, AMarpamm Oijepa, JepeBa BEpOSTHOCTEH,
¢bopmyibl beprysu.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposamnocme.

VYcnoBHas BeposTHOCTb. [IpaBuiio yMHOKeHUs BepossTHOCTEH. DPopMyIia MOJTHON BEPOATHOCTH.
®opmyna baiieca.

JIucKpeTHble cilydaliHble BeIMYMHBI M pacrpeneneHus. COBMECTHBIE pacHpeleleHHUs.
Pacnpenenenne cymMMbl M TNPOM3BENICHUS HE3aBUCUMBIX CIy4YalWHbIX BeIWYUMH. Maremarnueckoe
OXKUJaHUE M JUCIIEPCHs CllydallHOM BenMuuHBl. MaTeMaTH4ecKoe OKHUJAHUE U JUCIEPCUS CYMMBbI
CIIy4allHbIX BEJIMYUH.

bunapnas cnyuaiinas BennunHa, pacnpenenenre bepuymnu. ['eomerpuueckoe pacrpeneseHue.
buHoMmanbHOE pacmpenesieHne W ero CBOWCTBA. [ unepeeomempuueckoe pacnpeoeieHue u e2o
ceolicmea.

HenpepeiBable cinyuaiinple BenuuuHbl. [110THOCTE BeposTHOCTH. DyHKIUSA paclpenesIeHus.
PaBHOMEpHOE pactipenelieHueE.

IlokazamenvHoe pacnpedenenue, e2o napamempeol.

Pacnpeoenenue [lyaccona u eco npumenenue. Hopmansnoe pacnpeaenenue. @ynkuus Jlamnaca.
[TapameTrpsl HOpManbHOrO pacnpeaeneHus. I[lpumepbl cioydyallHBIX BEJIMYUH, TOAYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh HW3MEPEHHUil, pOCT uenoBeKka). [lenmpanvuas npeodenvHas
meopema.

Hepasencmeo Yebdviuesa. Teopema Yebviuesa u meopema bepuynnu. 3axon 6oabuiux uucen.
Buibopounwiii memoo uzmepenusi éeposmuocmeti. Ponb 3akona Oonvuwiux uucen 6 Hayke, npupooe u
obwecmse.

KoBapuanus nByx ciayuyaiiHeix BenuuuH. [lonarue o koadduumente koppensiuuu. COBMECTHbIE
HAOMIOACHUST JBYX CIyYallHBIX BENUYMH. Bwuibopounwviii kodpuyuenm roppenayuu. Jlunetinas
pezpeccusi.

Cmamucmuyeckas eunomeza. Cmamucmuxa Kpumepus u ee ypoeensb sHauumocmu. 1lpoeepka
npocmelwux —eunomes. OMnupudeckue pacnpedeneHuss U UX C8A3b € MeopemudecKuMu
pacnpedenenusamu. Panzosas xoppensyus.

Ilocmpoenue coomeemcmeuii. HnvekmusHnvle u ciopvekmusHvle coomeemcmeus. buexkyuu.
Jluckpemnuas nenpepwvisnocmes. [Ipunyun /[upuxne.

Koouposanue. /léouunas sanuco.

OcHosHbie nonamust meopuu epagos. /lepesvs. /[eouunoe depeso. Ceaznocmo. Komnonenmol
ceasnocmu. Ilymu na epage. Jiineposvl u I amunbmonosvl nymu



TEMATHYECKOE IINTAHUPOBAHHUE C YKA3AHUEM KOJIMYECTBA

YACOB, OTBOJUMBbIX HA OCBOEHUE KAXKJI0OW TEMBI

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A.
(4 gaca B HememO)

10 KJIACC
Ne Koa-Bo
HaumeHoBaHue TeM U pa3/eioB
n/n 4acoB
Pazoen 1: Iloemopenue - 4 u
1-3 [ToBTOpenue Matepuana 7 - 9 K1accoB 3
4 BxoaH0# KOHTPOJIH 1
Pazoen 2: Yucnoesvie ghpynxkyuu - 9 u
5-6 Ornpezenenne YuciaoBoi (PyHKIIMU U CIOCOOBI €€ 3a1aHus 2
7-9 CpoiicTBa pyHKINI 3
10 [Tepuoanueckue GpyHKIUU 1
11-12 Ob6parHas pyHKIUS 2
13 KonTponbnas pabota Ne 1 o Teme «HuciaoBbie GyHKIHI 1
Pazoen 3. Tpuzonomempuueckue gpyuxyuu - 24 y
14-15 UucnoBast OKpYKHOCTb 2
16-17 YucnoBast OKpY>KHOCTb Ha KOOPAUHATHOM MJIOCKOCTH 2
18-20 Cunyc u kocunyc. TaHreHc ¥ KOTaHIeHC. 3
21-22 Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO apryMEHTa 2
23 Tpuronomerpuyeckue QyHKIIMH YTIOBOTO apryMeHTa 1
24-26 dyuKIMs Y = Sin X, Y = COS X, X CBOHCTBA U rpaQuKu 3
27 Kontponbnas padota Ne 2 no reme «HucnoBasi OKpy>KHOCTb Ha 1
KOOPJAWHATHOH TIOCKOCTH. TpuroHoMeTpruieckne (pyHKITMH YHCIOBOTO
aprymenTa. ®yHKkius Y = Sin X, Y = COS X, UX CBOHCTBA M rpauKm»
28-29 [Moctpoenue rpaduka pyHkmu y = m f(x) 2
30-31 [Toctpoenue rpaduka pyrkuuu y = f(kx) 2
32 I'paduk rapMOHHUECKOTO KOJIeOaHUS 1
33-34 Oynkiuy Y = tg X, Y = Ctg X, uX CBOWCTBA U TpapUKH 2
35-37 OOpatHble TPUTOHOMETPUYECKHE (PYHKIUH 3
Pazoen 4: Tpuzonomempuueckue ypasnenusn - 10 u
38-41 ITpocTeiimye TPUroHOMETPUYECKUE YPABHEHHSI 1 HEPABEHCTBA 4
42-45 MeToapl pelieH!s: TPUTOHOMETPUYECKUX YpaBHEHUN 4
46-47 Kontponbnas padora Ne 3 mo reme «OOpaTHbIE TPUTOHOMETPUIECKHE 2
¢ynkuuu. TpuroHoMeTprudeckue ypaBHEHUS»
Pazoen 5: Ilpeobpazosanue mpuzonomempuueckux sviparxcenuii - 21 u
48-50 CuHyC ¥ KOCHHYC CYMMBI H Pa3HOCTH apTyMEHTOB 3
51-52 TaHreHc cyMMBI U pa3HOCTH apIyMEHTOB 2
53-54 DopMyITbl TPUBEICHHS 2
55-57 ®opMmyibl ABOWHOTO apryMeHTa. @opMyJibl IOHUKEHMSI CTEIIEHU 3
58-60 [TpeoOpa3oBaHue CyMM TPUTOHOMETPUIECKUX (QYHKIIUI B IPOU3BEICHUE 3
61-62 [TpeoOpa3oBanue MpoON3BEACHUI TPUTOHOMETPHUECKUX (PYHKLIUH B 2
CyMMY
63 [IpeoOpa3oBanue Beipaxkenus A Sin X + B cos X k Buay C sin (X + t) 1
64-66 MeTop! penieHus] TPUTOHOMETPUUECKUX YpaBHEHUH (IIPOJOJIKEHHE) 3
67-68 Konrponsnas padora Ne 4 o reme «IIpeoOpa3oBanue 2
TPUTOHOMETPUUYECKHX BBIPAKECHUI
Pa3zoen 6: Komnnekcnule yucna -9 u
69-70 KommekcHble yncna u apuMeTHIeCcKue onepauy Hajl HUIMA 2
71 KomruiekcHbie yncia U KOOpAMHATHAS IIOCKOCTh 1
72-73 Tpuronomerpuueckas popma 3alucH KOMIUIEKCHOTO YHCIIa 2




74 KomMruiekcHbIe urciia M KBaJipaTHBIC YPaBHEHUS 1
75-76 Bo3BeneHne KOMITJIEKCHOTO YUCIIA B CTETEHb. M3BieueHne KyOrnueckoro 2
KOPHS 13 KOMIUIEKCHOTO YHCIIa
77 KonTponbhas padota Ne 5 o Teme «KoMIuieKCHbIE UHCTIa 1
Pazoen 7: Ilpousseoonas - 29 u
78-79 UwncnoBbie OCIEIOBATEIIBHOCTH 2
80-81 [Ipenen 4rcIoBOM MOCIEI0BATEIHHOCTH 2
82-83 [Tpenen pyHKIIMN 2
84-85 OmnpeneneHue MPOU3BOTHOM 2
86-88 Bprumncienre npon3BoIHBIX 3
89-90 HuddepernmpoBanue cinoxHon GpyHKuU. uddepeHnupopanme 2
oOpartHO¥ (yHKINH.
91-93 YpaBHeHUe KacaTenbHOU K TpaduKy QyHKIHH 3
94-95 Kontposbnas padora Ne 6 mo reme «HuCIoBbIE MOCIEA0BATEIIBHOCTH. 2
[Mpenen Gynkuu. Beraucnenne npon3BoIHBIX»
96-98 [TpumeHneHre TPOU3BOAHOM TS KCCTe0BaHus HYHKIUI 3
99-100 | [Moctpoenwue rpadukoB GHyHKITUI 2
101-104 | ITpumeHeHHEe TPOU3BOAHOMN ISl OTHICKAHUS HAaUOOJBIINX ¥ HAUMEHBIIINX 4
3HAYEHUU
105-106 | KonTtposbHas pabora Ne 7 mo teme «lIpumeHneHre mpou3BOaHOM JIs 2
uccnenoBanus ¢pyakmid. [loctpoenue rpadhukoB QyHKIHI»
Pazoen 8. Komounamopuxa u eepoamuocms - 1
107-108 | IlpaBuio ymHoxenus. KomOunaropusie 3aiaqn. [lepectaHoBKY 1 2
(dakTopuabl.
109-110 | BriOop HECKOJIBKHX 3J€MEHTOB. BHUHOMUHAIBHBIE KOO DUITHECHTHI. 2
111-113 | Cayuvaiinble COOBITHS U BEPOSITHOCTH 3
Pazoen 9: /leiicmeumenshsvie yucna - 12 u
114-116 | HaTypaJibHBIC U TIeJIBIC YHCIIA. 3
117 PanmonansHble yncna 1
118-119 | MppaunoHanbygsle yucaa 2
120 MHOKeCTBO JICHCTBUTEBHBIX YHCEl 1
121-122 | Moaynb 1€CTBUTEIBHOIO YUCIA 2
123 KontpoinbHas pabora Ne 8 no teme «JleiCTBUTENBHEIE YHUCIIAY 1
124-125 | MeTton MmaTeMaTUYECKON MHAYKITUU 2
Pa3zoen 10: Odoowarouiee noemopenue - 11 u
126-129 | TpuroHomeTrpuueckue QyHKIUH, IpeoOpa3oBaHUE TPUTOHOMETPUIECKUX 4
BBIpQXEHHH, pellieHue TPUTOHOMETPHUUECKUX ypaBHEHUI U HEPABEHCTB
130 W TOroBsIii KOHTPOJIb 1
131-133 | IIpou3BomHAas1, MPUMEHEHNE POU3BOIHON MTPH MCCIISTOBAHUN (QYHKITUH. 3
134-136 | YucnoBsle pyHKITMH: CBOICTBA U TpaduKn 3
Hroro 136
11 KJIACC
Ne Koa-Bo
HaumeHoBaHue TeM U pa3jiesioB
n/n 4acoB
Pazoen 1: Iloemopenue kypca 10 knacca - 5 u
1-4 [ToBTopenue kypca 10 k1. 4
5 BxoaH0# MOHUTOPHHT 1
Pazoen 2: Ilepeooopasznas u unmezpan - 9 u
6-8 [TepBooOpasHast u HeonpeaeaEHHbBIN HHTETPaI. 3
9-13 Onpenen€HHbIN UHTErpa 5)




14 \ Kontponbnas padora Ne 1 o teme «IlepBooOpa3Hast 1 mHTErpa 1
Pazoen 3: Cmenenu u kopnu. Cmenennuvie pynkyuu - 24 u
15-16 [TonsiTHE KOPHS N - i CTETIEHN U3 ICUCTBUTEIHHOTO YHCIIA. 2
17-19 ®yuknus y = Vx,eé cBoiicTBa u rpaduk 3
20-22 CBoiicTBa KOpHs N - Oif CTETICHHU. 3
23-26 [IpeoOpazoBanue BeIpaXXKEHUH, COACPIKAIINX PATUKAIIBI. 4
27-28 KontponpsHas pabora Ne 2 o Teme «DyHkrms Y = V/x ,eé cBoiicTBa 1 2
rpa¢uk. [IpeobpazoBaHue BbIpaKE€HHUH, COEPKALMX PAJUKAIIBD)
29-31 [TonsiTHE cTeneHu ¢ IH00bIM paliMOHAIBHBIM IIOKA3aTEIIEM. 3
32-35 CreneHHbie QYHKIIMH, UX CBOMCTBA M rpaduKu 4
36-37 N3Bnedenne KopHel U3 KOMIIEKCHBIX YHCEIT 2
38 KonTponpHas padora Ne 3 o reme «I[loHsITHE CTEIIEHU C TIOOBIM 1
panroHaIbHBIM MoKa3aTeneM. CTeneHnble GyHKINU, UX CBOMCTBA U
rpaduku. CTeneHHbie PyHKIIUU, UX CBOWCTBA U IPAPUKI»
Paszoen 4: Ilokazamenvhan u nocapugpmuueckan ¢pynkuyuu - 31
39-41 [TokazarenbHas pyHKIUSA, €€ CBOMCTBA U Trpaduk 3
42-44 [Toka3arenbHble ypaBHEHUS 3
45-46 [ToxazaTenpbHbIC HEPABEHCTBA 2
47-48 [TonsiTue norapudma 2
49-51 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa U rpaduk 3
52-53 KonTtponbsHast padora Ne 4 o Teme «[lokazatenpHast GpyHKIM, € 2
cBoiicTBa U rpaduk. [TokazarenbHble ypaBHEHUs U HepaBeHCTBaA. [ToHATHE
Jgorapugmar
54-57 CsoticTBa orapuMoB 4
58-61 Jlorapudmuueckue ypaBHESHUS 4
62-64 Jlorapugmuueckue HepaBeHCTBA 3
65-67 JuddepenunpoBanue nokasareabHo! u jorapudpmuueckoil GpyHkmm 3
68-69 Konrponsnas pabora Ne 5 o reme «CBoiicTBa torapudmos. 2
Jlorapudmuueckue ypaBHeHuUs U HepaBeHCTBa. JuddepenunpoBanne
MOKa3aTeIbHON U JJOrapu(PMUUECKON PYHKIIMI
Pazoen 5: Mnozounenwt -9 u
70-71 MHoro4IeHbl OT OAHOU EPEMEHHOM 2
72-74 MHOrouseHb! OT HECKOJIBKHUX MEPEMEHHBIX 3
75-77 YpaBHEHUS BBICIINX CTETIEHEN 3
78 Konrtponbnas pabora Ne 6 mo reme «MHOTro4IeHb 1
Paszoen 6: dnemenmol meopuu éepoamuocmeil u mamemamuyeckoi cmamucmuxu — 9 u
79-80 BeposatHOCTb U reoMeTpust 2
81-83 He3zaBucrMble MOBTOPEHUS UCTIBITAHUM C ABYMSI HCXOAAMHU 3
84-85 CraTtucTudeckrue MeTo 1kl 00paboTKH HH(DOpMAITUH 2
86-87 lNayccoBa kpuBasi. 3aKoH OONBIINX YHCEI 2
Pazoen 7: Ypaseuenus u nepasencmea. Cucmemol ypasnenuii u Hepagencme - 33 u
88-91 PaBHOCHIIBHOCTBH YpaBHEHMI 4
92-94 OO01mre MeTo bl pelIeHs YpaBHeHHIA 3
95-97 PaBHOCHIIBHOCTD HEpaBEHCTB 3
98-100 | YpaBHeHUS U HEPABEHCTBA C MOTYJISIMH 3
101-102 | KonTtponbHas padota Ne 7 mo Teme «JIeMEHTBI TEOPHH BEPOSTHOCTEH U 2
MaTeMaTHYeCKOM CTaTUCTUKHU. OOIIHe METO/Ibl pEIIeHUs] YpaBHEHU.
YpaBHEHUS U HEPABEHCTBA C MOAYJISIMU
103-105 | VYpaBHEeHUS U HEPABEHCTBA CO 3HAKOM PaJUKaia 3
106-107 | YpaBHeHUs U HEPABEHCTBA C ABYMS IEPEMEHHBIMU 2
108-110 | Jloka3aTennCTBa HEPABEHCTB 3
111-114 | Cucremsl ypaBHEHUI 4




115-116 | KonTtpoawsHas pabota Ne 8 mo TemMe «YpaBHEHUS U HEPABEHCTBA CO 2
3HAKOM pajJvKaja. Y paBHEHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU U
uX cucremsl. Jloka3aTenbCTBa HEPABEHCTB)
1117-119 | 3apauu c mapaMeTpaMu 3
120 HToroBpIii MOHUTOPUHT 1
Pa3zoen 8: Ovoouarouiee nosmopenue - 16 u
121-122 | Tpuronomerpuueckue GpyHKIMH, TPeoOpa30BaHHs TPUTOHOMETPUIECKUX 2
BBIPQ)KEHUI, TPUTOHOMETPUYECKHE YPABHEHUS
123-124 | IlpeoGpa3oBaHus HPPALMOHAIBHBIX, CTEIICHHBIX U JIOTapH(PMUYECKUX 2
BBIPAXKEHUM
125-126 | UppanuuoHanabHbIC, TOKa3aTeIbHBIC U JIOTApU(PMUYECKUE YPaBHCHHS 2
127-128 | UppanuoHaibHbIe, IOKAa3aTeIbHBIC U Jorapu(MuuecKkue HepaBeHCTBA 2
129-130 | VYpaBHeHUS U HEPABEHCTBA, COJACPIKAIINE MOTYIIH 2
131-132 | 3aganwusi, comepiKaiiie napamMmeTpsl 2
133-134 | Ilporpeccun 2
135-136 | DneMeHTHI MaTEMAaTUYECKOTO aHAIH3a 2
Hroro 136
IF'EOMETPUA
(2 yaca B Henen0)
10 KJIACC
Ne Kou-Bo
HaumeHoBaHUe TeM U pa3/iejioB
n/n 4acoB
Pazoen 1: Beeoenue. - 3 u
1 [Tpeamer crepeomeTpun. AKCHOMBI CTEPEOMETPUHN 1
2-3 Hexkotopele criencTBus u3 akcuom 2
Pazoen 3: Ilapannenvnocmov npamvix u niaockocmeii - 16 u
4-5 [TapannenpHble TpsiMble B pocTpaHcTBe. [lapanenbHOCTh TPEX MPSAMBIX. 2
6-7 [TapannenbsHOCTh NPSMOMN U MIIOCKOCTH. 2
8 CkpenruBaronuecs mpsiMbie. 1
9 VYTIIBI C COHANPABICHHBIMHA CTOPOHAMH. 1
10 Yroa Mexay IpsIMbIMU. 1
11 Konrtponbnas padora Ne 1 no teme «llapannensHbie npsiMble. 1
[TapannenbHOCTh MPSIMOMN U TIOCKOCTH
12-13 [TapamnenpHple  mIockocTy. CBOMCTBA NAapaJlIeNIbHBIX MIIOCKOCTEM. 2
14 Terparap. 1
15 [Tapasienenurmne 1
16-17 3amaun Ha TOCTPOCHUE CEUCHUM. 2
18 Konrponsnas padora Ne 2 o treme «llapanenbHble IIOCKOCTH. 1
CaolicTBa nmapamienbHbIX miockocteil. Terpasap. [lapannenenuneny
19 Pemrenwe 3a1au. 1
Pa3zoen 4: Ilepnenouxkynapnocms npamsix u niockocmeii - 17 u
20 [lepnieHauKyApHBIE TPSMBIE B IPOCTPAHCTBE. 1
21 [MTapannensHbIe IPSMBIE, TEPIICHANKYIISIPHBIE K THIOCKOCTH. 1
22-23 [Ipu3Hak neprneHuKyIIpHOCTH IPSIMON U IIJIOCKOCTH 2
24 Teopema o npsAMOH, IEPICHANKYISIPHOHN K TIIIOCKOCTH. 1
25-26 PaccrostHME OT TOYKH 1O INIOCKOCTH. 2
27-28 Teopema 0 TpEX NepHEHAUKYIISIpPaX. 2
29-30 Yron Mexay mpsSMoil ¥ TNIOCKOCTHIO. 2
31-32 JByrpannbiii yroiu. [Ipu3Hak neprneHIuKyISIPHOCTH ABYX TIIIOCKOCTEH. 2




33 [IpssMOYTOIBHBIN TTApAIIIICIICTTUIICT. 1

34 TpéxrpanHslii yros. MHOTOrpaHHBIN yroOJI. 1

35 KonTtponbHast padora Ne 3 o Teme «l[leprneHauKyIIpHOCTD TPSIMBIX U 1

TUIOCKOCTEH»
36 Pemenue 3anau. 1
Pazoen 5: Muozozpannuku - 14 u

37 ITousitTue Mmuororpannuka. I'eomerpuyeckoe teno. Teopema Dinepa. 1

38 [Tpuzma. 1

39 [IpocrpanctBennas Teopema [udaropa. 1

40 [Tupamua. 1
41-42 [IpaBunbHas nupamua. 2

43 YcedyeHHnas nupamuaa 1

44 CuMMeTpHs B IPOCTPAHCTBE. 1
45-46 [ToHsiTHE IPaBUIIBHOTO MHOTOTPAaHHUKA. 2
47-48 DEeMEHTBI CHMMETPHUH [IPaBUIIBHOIO MHOTOTPAHHHUKA. 2

49 KonTpoabnas padora Ne 4 o reme «MHOrorpaHHUKN» 1

50 Pewmenue 3amau 1

Pazoen 1:Hexomopuie céedenusn u3 niaanumempuu -12
51-54 VYTIIbl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTHIO. 4
55-58 Pemenrie TpeyroibHUKOB. 4
59-60 Teopema Menenas u UeBkbl. 2
61-62 Onnurc, runepbosna u mapabdona. 2
Pazoen 6: 3axnouumensvnoe noemopenue Kypca ceomempuu 10 knacca - 6 u
63-64 AKCHOMBI CTEPEOMETPHHU U UX ceacTBHsL. [lapannensHoCTh MpsSMBIX U 2
IIJIOCKOCTEN
65-66 [leprieHIUKYISAPHOCTD MPSIMBIX U MJIOCKOCTEH. 2
67-68 MHoOrorpaHHHUKH. 2
Hroro 68
11 KJIACC
Ne Koxa-Bo
HaumeHoBaHue TEeM U pa3jiesoB
n/n 4acoB
Pazoen 1: IToemopenue. - 4 u

1 IToBTOpenue Temsl "[lapanienbHOCTh NPSAMBIX U TNIOCKOCTEN" 1

2 [ToBTOpenue temsl "lleprneHIUKyIIPHOCTD NPSIMBIX U TIOCKOCTEH" 1

3-4 [ToBTOpenue Temsl "MHOrorpaHHuku" 2

Pazoen 2: Bekmoput 6 npocmpancmee - 6 u

5 [ToHATHe BEeKTOpa B MPOCTPAHCTBE. 1

6-7 CrnoxeHue ¥ BbIUUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO. 2

8-9 KommnanapHblie BEKTODBI. 2

10 KonTponbnas padota Ne3 o teme «BekTopsl B TPOCTPAHCTBE. 1

Pazoen 3: Memoo xoopounam ¢ npocmpancmae. /leusxcenus — 154
11 [IpstmoyronbHas cucTeMa KOOpaAuHaT B pocTpaHcTBe. KoopanHAaThl 1
BEKTOpa.
12-13 CBs13b MEXly KOOP/IMHATAMU BEKTOPOB U KOOPJMHATAMH TOYEK. 2
IIpocrelinue 3a7aun B KOOPAMHATAX.

14 VYpaBHenue chepsl. 1
15-16 VYron mexnay Bekropamu. CKalIIpHOE TPOU3BENEHNE BEKTOPOB. 2
17-18 Brrumnciienre yriioB Mex 1y psIMBIMU M TUIOCKOCTSIMU 2
19-20 YpaBHEHHE ITJIOCKOCTH. 2
21-22 JBwxenus. LlentpansHas cummerpusi. OceBasi CHMMETpUsl. 3epKalibHAst 2

cumMeTpus. [lapajienbHblil epeHoc

23 [IpeoOpazoBanme mopo0wUs. 1




24 KonTtponbnast padora Ne4 o reme «MeTo1 KOOpIAUHAT B IIPOCTPAHCTBEY. 1
25 Pemenue 3amau 1
Paszoen 4: Hununop. Konyc. llap. - 16 4
26-28 [TonsiTue nunuuapa. Inomane NOBEpXHOCTH HUIUHAPA. 3
29-30 [TonsiTue xonyca. [1nomaas MOBEpXHOCTH KOHYCA. 2
31-32 Y cedeHHBI KOHYC. 2
33 Cdepa u map. Bzanmuoe pacnosiokeHue cepbl U IIOCKOCTH. 1
34 KacarenbHast miiockocTs k cepe. 1
35 [Tnomane chepsl. 1
36 B3anMHoe pacnonoxxkenue cepbl 1 mpsIMO. 1
37 Cdepa, BircanHas B MIIMHAPUIECKYIO TTOBEPXHOCTb. 1
38 Cdepa, BuricanHasi B KOHHYECKYIO TOBEPXHOCTb. 1
39 CedeHust HUIMHIPUYECKON MTOBEpXHOCTH. CeueHus: KOHUYECKO 1
MOBEPXHOCTH.
40 KonTponbnas padota Ne 1 no teme «{ununnp. Konyc. [lap» 1
41 Pewienue 3amau. 1
Pa3zoen 5: Oovemwvt men - 17 u
42-43 [Tonsitne 00bEMa. OOBbEM MPSMOYTOIHHOTO MapasuIeIeUIe 1A, 2
44-46 O06beM npsIMOM PU3MBI U IUIIUHAPA. 3
47-51 O0beM HaKJIOHHOM MPU3MBI, MUPaAMHJIbI U KOHYCA. 5
52-56 O0beM 11apa ¥ miomaiab chepsl. 5
57 Kontponbnas padota Ne2 o reme «O0BEMBI TEI» 1
58 Pewmenue 3amau 1

Pazoen 6: 3axknrwouumensnoe nosemopenue npu n0020MOBKe K UM 020601l ammecmauuu no

2eomempuu — 10 u

59 [TapannensHOCTh MPSAMBIX U TIOCKOCTEH 1
60-61 [TeprieHAUKYIAPHOCTD NPSIMBIX U IUIOCKOCTEN 2
62-63 MHororpaHHUKH 2
64-65 [Mumaanap. Konyc. [lap. 2

66 OGbeMsI Tl 1
67-68 Bexkropsl B mpocTpancTBe. MeToa KoopAUHAT B MPOCTPAHCTBE. 2

Hroro




