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I[Inanupyemble pe3yabTaThl

MaremaTuka: a.ﬂreﬁpa H HAYAJA MATEMATUIECCKOI0 aHA/JIN3a, rcOMETPHUA

Yruy0JiéHHbBII YPOBEHb

Pa3nen |. BoINyCKHUK HAYYHTCSA 1. BoINyCKHUK MOJYYHT BO3MOKHOCTH
HAYYUTHCHA
Llesin ocBOeHuUs Jis ycrienHoro npo0KeHus Jna obecneyenus 803MOACHOCMU
npeaMera o0Opa3oBaHus VCHeuH020 NPo00adCeHUst 00PA308aHUS NO
IO CIICIUATBHOCTSIM, CBSI3aHHBIM C CneyuanbHOCmAM, CBA3AHHBIM c
NPUKJIAJHBIM UCTIOB30BaHUEM ocyujecmenenuem HAay4YHOU u

MaTEMAaTUKN

UCc1e008amenbCKol 0esamelbHOCmU 8
001aCmMU MAMEMAMUKU U CMENHCHBIX HAVK

TpebGoBanus Kk pe3yjbraTam

Dnemenmui meopuu
MHOJICecme u
MamemamuuecKkoil
J02UKU

—CB0001HO OTIepPHpOBATE
HNOHATUSIMU: KOHEYHOE MHOXECTBO,
3JIEMEHT MHOECTBA, IOJMHOXECTBO,
MepECECUCHHUE, o0benuHeHne u
pa3HOCTh  MHOXECTB,  UHCJIOBBIC
MHOECTBA Ha KOOPJAWHATHOU
psIMOHA, OTPE30K, WHTEpBaJ,
MOJIyUHTEpBaJl, IIPOMEKYTOK c
BBIKOJIOTOW  TOYKOH, rpaduueckoe
IIpeJICTaBICHNE MHOKECTB Ha
KOOPJIMHATHOM IIJIOCKOCTH;

—3aJ1aBaTh MHO’K€ECTBa
NIEPEYUCIIEHUEM u
XapaKTepUCTUUECKUM CBOMCTBOM;

—OIEpUpPOBATH MOHATUSMU:
YTBEPXKACHHUE, OTpHULIaHKE
YTBEP)KJICHHS, UCTUHHBIE W JIOXKHBIC
YTBEPK/I€HHS, MPUUMHA, CIEICTBUE,
YaCTHBIN ciyuau o01ero
YTBEPKJICHUSI, KOHTPIIPUMED;

—TMPOBEPSITH MIPUHA/IJIEKHOCTD
AJIEeMEHTa MHOKECTBY;

—HaXOAUTh nepeceycHme "
00BbeIMHEHNE MHOXKECTB, B TOM YHCIIE
MPEJCTAaBICHHBIX  TpadUyecKu  Ha
YU CIOBOU IPSAMOi u Ha
KOOpPJMHATHOM INIOCKOCTH;

—IIPOBOJUTH JIOKa3aTelIbHbIE
paccyxneHus I 0OOCHOBaHUS
HUCTUHHOCTHU yTBEPKJICHUH.

B noeceonegnoti dcusHu u npu
usyueHuu opyaux npeomMemos:

—HCII0JIb30BATh YHUCIJIOBbBIE
MHOKECTBA Ha KOOPJUHATHOM MPsAMOit

Jlocmusicenue pezynbmamos pazoena I;

onepuposams NoHAmMuUeM onpeoeietus,
OCHOBHBIMU 8UOAMU ONpedeleHUl,
OCHOBHBIMU BUOAMU MEopeM,

HOHUMAMb CYMb KOCBEHHO20
dokazamenbcmaea,

onepuposamv NOHAMUAMU CUEMHO20 U
HeCuemHno20 MHOJICeCcmaa;

NPUMEHAMb Memoo0 MamemMamudeckoll
UHOYKYUU 07151 NPOBEOEHUS PACCYHCOCHUN U
dokazamenbcme u npu peueHuu 3a0ay.

B nosceounesnoui scuznu u npu
usyueHuu Opyaux npeomemos:

UCNOIBb3068AMb MEOPEMUKO-
MHOHCECMBEHHBIU AZbIK U A3bIK TOSUKU OJI5
ONUCAHUSL PeanbHbIX NPOYECcos U s181eHUl,
npu peweHuu 3a0ay opyaux yueoHvix
npeomemos




U Ha KOOPJAMHATHOW TUIOCKOCTH IS
ONHUCaHUsl peajJbHBbIX MPOIECCOB U
SIBIICHHI,

—IIPOBOAUTH JTOKA3aTCIIBHBIC
paccyxaeHus B CUTyalUsAX
MMOBCETHEBHON JKWU3HHU, IIPU PEIICHUH
3a/1a4 U3 JIPyrux npeaMeTroB

Yuchau e bIPpAINHCCHUA

—CB00OIHO OIIepUPOBAThH
MOHSATUSMU:  HATypallbHOE  YHUCIIO,
MHOKECTBO  HATypaJbHBIX  YHCEI,
LeJ0€ YHUCIO, MHOMXECTBO LIEJBIX

qucell, OOBIKHOBEHHAS JpOOB,
JecsATUYHAs  JpoOb, CMEIIAHHOE
YUCIIO, paroHaIbHOe YHCIIO,

MHOKECTBO  PAlMOHAJIBHBIX  YHUCET,
HppalMoOHAIbHOE  YHUCJIO, KOPEHb
CTENEHU N, JEHUCTBUTEIBHOE YHCIIO,
MHOXECTBO JCHCTBUTEIBHBIX YHCEII,
reoMeTpuyeckas UHTEpIpeTaUs
HaTypaJbHbIX, UEJbIX, PALIMOHAIbHBIX,
JICMCTBUTEIIBHBIX YHCEIL,

—IMOHUMATh U OOBICHATH PA3HUILY
MEXIY MO3ULMOHHON 51
HCIIO3UIIMOHHOM CHCTEMaMH 3aIluCH
YHCET;

—MEepEeBOAUTh, 4YHUCIAa M3  OJHOM
CHCTEMEI 3amnucu (cuctemsl
CUMCIICHUS) B IPYTYIO;

—IO0Ka3hIBaTh H  HCIOJh30BaTh
MPU3HAKU  JIEIMMOCTH CYMMBI U
MPOM3BEIACHUSI  IIPU  BBIIIOJHEHUU
BBIYMCIICHUN U PELICHUH 3a/1a4;

—BBIIOIHSTE OKpYTJICHHE
PAlMOHAIBHBIX M UPPALMOHAIBHBIX
YHCeN ¢ 3aJJaHHON TOYHOCTBIO;

—CpaBHUBATh JIEHCTBUTEIIbHEIC
qrclia pa3HbIMU CIOC00aMu;

—YHOPSA0YNBATH YHcia,
3alMCaHHbIC B BUJEC OOBIKHOBCHHOM U
JECATUYHOMN Ipobu, 4HCIIa,
3allMCaHHbIC c HCITOJIb30BaHIEM
apuMeTHIECKOro KBaJpaTHOIO

KOPHsI, KOPHEH cTeneHu 0oJbiie 2;

—Haxonute HOJl u HOK pazubiMu
crocobaMu M HUCIONB30BaTh HX MPHU
pELIeHUH 3a/1a4;

—BBITIOJTHATH BBIYHMCIICHHS u
npeoOpa3oBaHus BBIPQKCHH,
coJiepXalux ACHCTBUTEIbHBIE YHCIIA,
B TOM YHCJI€ KOPHU HATYPaJIbHBIX
CTETICHE;

Jlocmuoicenue pesyromamos pazoena I;

€80000HO ONEPUPOBAMb YUCTIOBLIMU
MHOJCECMBAMU NPU peuleHUuU 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU
pacuupeHus YUcio8blx MHOMCECms;

61a0emsb OCHOBHLIMU NOHAMUAMU
meopuu 0eIUMOCmuU Npu peuleHuu
CMAHOApPMHbBLX 3A0aY

umems 6a306vle NPeOCMAaBIeHUs O
MHOXCECmBe KOMNIEKCHBIX YUCE],

CB80000HO BLINOIHAMD
mooicoecmeenHvle npeobpazoeanusl
MPULOHOMEMPUYECKUX,
Jl02apupmMuiecKux, cmenenHvIx
BbIPAICEHULL,

enadems hopmynou bunoma Hoiomona,

NPUMEHAMb NPU peuleHuu 3a0a4
meopemy 0 TUHeUHOM NPedCmasieHuu
HOJ[;

NPUMEHAMb NPU peueHuu 3a0a
Kumaiicxyto meopemy 06 ocmamkax,

NpUMEHAMb NPpU peulenuu 3a0a4
Manyro meopemy @epma,

YMemb 8bINOHAMb 3ANUCL YUCLA 8
NO3UYUOHHOU cUCmeMe CUUCTIeHUsL,

NPUMEHAMb NPU peuleHuu 3a0a4
MeopemuKo-4ucilossvle PYHKYUU: 4ucio u
cymma oenumernet, QyHkyuro Jiiiepa;

NpUMEHAMb NPU peleHul 3a0ay
yenmuvle Opoou;

NpUMEeHAMb NPU peuleHuu
3A0AYMHO20YNIEHb ¢ OetCEUMENbHbIMU U
yenvimu Kodgguyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDLU U
HeNnpugooUMblli MHO20UNEH U NPUMEHIMb
UX npu peuwienuu 3a0a4;

NPUMEHAMb NPU peuleHUul 3a0ay
OcHosuyro meopemy anzebpol;

NPUMEHAMb NPU PeueHuU 3a0ay
npocmetiuiue QyHKYUU KOMIIEKCHOU
nepeMeHHOU KaK 2eomempuieckue
npeoopazosanus




—BBIIIOJIHATh CTaHJapTHbIE
TOX/IECTBEHHBIE npeoOpa3oBaHus
TPUTOHOMETPUUECKHUX,
jgorapupMUUECKUX, CTEIIEHHBIX,

UPPAIMOHATILHBIX BRIPAKCHUN.
B noeceownesnotui ocuznu u npu
usy4eHuu opyaux npeomMemos:
—BBITIOJTHSATH u OOBSCHATH
CpPaBHEHHE PE3yJbTAaTOB BBIYMCICHUI
[P PElICHUH MPAKTUYECKUX 3a/ay, B

TOM 4YHUCIIe MPUOJINKEHHBIX
BBIUUCIICHUHM,  HCHOJb3ys  pa3Hble
CIIOCOOBI CPaBHEHUI;

—3aIlUChIBATh, CpaBHUBATb,
OKpYIJIATh YHCIIOBbIE JTaHHBIE
peanbHBIX BEJIMYUH c
UCMOJIb30BAaHUEM  Pa3HBIX  CHCTEM
U3MEPEHMUS;

COCTaBJISTH M OLICHUBATH Pa3HBIMU
CI0Cco0aMM YMCIIOBBIE BHIPAYKEHUS

IPY PEIICHUH MTPAKTUYECKUX 3a/1a4 U
3a/1a4 U3 IPYrux y4eOHbIX MPEIMETOB

Ypasnuenun u
HepaseHcmea

—CBoOonHO OIIepUPOBAThH
TOHSATHSIMH: ypaBHEHHE,
HEpPaBEHCTBO, PaBHOCHJIbHBIE
ypaBHEHHS u HEPaBEHCTBA,
ypaBHEHHME, SBIISIOIIEECS CIEJCTBUEM
Opyroro  ypaBHEHHWs, YpaBHEHHS,
paBHOCWJIbHBIE ~ Ha  MHOJKECTBE,
PaBHOCHJIbHBIE npeoOpazoBaHus
YpaBHEHUN;

—pelaTth pa3Hble BUIbl ypaBHEHUN
U HEpPaBEHCTB U HX CHUCTEM, B TOM
YHClie HEKOTOpble YpaBHEeHUs 3-1 u 4-
i cTeneHeil, TpoOHO-palOHANIbHBIE U
UppalMOHAJIbHBIE;

—OBJIaJIETh OCHOBHBIMU THUIIAMHU
NOKa3aTeIbHbIX, JIOTapU(PMHUUECKUX,

UPpaLMOHATIbHBIX, CTETIEHHBIX
YpaBHEHM W HEpaBEHCTB U
CTaHIapTHBIMU METOJaMHU 1794

pelIeHni M TNPUMEHATh HX IpH
pelleHnu 3aj1ay;

—TIpUMEHATh Teopemy be3dy k
PELICHUIO YPABHEHUN;

—MIpUMEHATh Teopemy Buera s
pelleHusT HEKOTOpPbIX  ypaBHEHUU
CTETEHH BBIIIIE BTOPOIi;

—MOHUMAaTh CMBICII TEOpEM O
PaBHOCUJIBHBIX M HEPABHOCHJIbHBIX
npeoOpa30BaHUSIX YPAaBHCHHUH U
YMETb UX TOKA3bIBaTh;

Locmuoicenue pezyromamog pazoena |,

—Cc80000HO  onpedensimb — mun U
eblOUpamv Memoo peuteHus
NOKA3AMENbHbIX U J102apUPMULECKUX
VpasHeHuil u HepaseHcms,
UPPAYUOHATILHBIX ypasHeHul u
HepaseHcms, MPUSOHOMEMPUYECKUX
VPaBHeHUll U HEPABEHCME, UX CUCTEM,

—C60000HO peuiams cucmemvl
JIUHEUHBIX YPABHEHULL,

—peuiamsb OCHO6HblEe MUNbl ypaeﬂeﬂud
U HepaeeHcme ¢ napamempamu,

—NpUMEHAMb  NpU  peuleHuu  3a0ay

nepagencmea Kowu — bByunaxoeckoeo,
bepuynnu;

—umemsp npeocmasnenue 0
HepageHcmeax MmedHcoy CcpeoHuUMU
cmeneHHbIMU




—BJIAZICTh ~ METOAMH  PEIICHHS
YpPaBHEHUI, HEPABEHCTB U UX CHCTEM,
yMETh BBIOMpATh METOJ| PELICHUs U
000CHOBBIBaTh CBOI BHIOOD;

—HCIIOJIB30BATh METOJ] MHTEPBAJIOB
JUIA pElICHHs HEPaBeHCTB, B TOM
qucie  ApOOHO-PallMOHANBHBIX U
BKJTIOYAFOLITIX B cebs
UppaOHATIbHBIC BEIPAKCHNUS;

—periath anreOpandeckue
yYpaBHEHHs ¥ HEPaBEHCTBA M UX
CHCTEMBI c napameTpamu
anreOpanyeckuM H  rpadUvecKuM
METOJIaMH;

—BJAJCTh  Pa3HbBIMU  METOAaMH
JI0Ka3aTeIbCTBA HEPABEHCTB;

—pemarb ypaBHEHUS B  LENBIX
YHCcIax;

—n300paxaTh ~ MHOXKECTBa  Ha
IUIOCKOCTH, 3aJ[aBacMble
YpaBHEHHUSIMH, HEPAaBEHCTBAMHU M HX
CHCTeMaMH;

—CBOOOIHO UCIIONIb30BaTh
TOKIAECTBEHHBIE TIPe0Opa30BaHus pU
pEUIeHUH ypaBHEHHMH H  CHCTEM
YpaBHEHUU

B nosceonesnoti orcuznu u npu
UsyueHuU opyaux npeomemos:

—COCTaBJIATh U pellaTh ypaBHEHHUS,
HEpaBEHCTBAa, UX CHUCTEMBI TIpU
peleHnn 3amad  APYruX Y4eOHBIX
IPEIMETOB;

—BBITIIOJIHATDH OLICHKY
HpaBI[OHO,I[O6I/I$I PE3YyJIbTAaTOB,
MoJIy4a€MbIX npu pEeIICHUN

pa3IMYHBIX YPaBHEHUM, HEPABEHCTB U
UX CHUCTEM TpU pElIeHUuH 3ajad
JPYTUX y4eOHbIX PEAMETOB;

—COCTAaBJIAATh U pelIaTh ypaBHEHUS
Y HEpaBEHCTBA C MapaMeTpaMu IpU
pelieHny 3afad  JIpyrux y4eOHbIX
MPEIMETOB;

—COCTaBJIATh YpaBHEHMUE,
HEPAaBEHCTBO WM UX  CHUCTEMY,
ONMCHIBAIOLIUE PEATBHYIO CHUTYaIUIO

WIH MIPUKIAIHYIO 3ajauy,
MHTEPIPETUPOBATH IIOJIy4YEHHBIE
pe3ybTaThl;

— HUCIOJIb30BATh MIPOrpaMMHBIE

CpeacTBa Ipu PCIICHUN OTACIIbHBIX




KJIACCOB YpaBHEHUH 1 HEPABEHCTB

Dyukyuu

Brnaners noHATHAMU: 3aBUCUMOCTb
BEJIMYMH, QYHKIUS, apTYMEHT U
3HauYeHHEe (PyHKIUHU, 00JIaCTh
OIpEENICHUS] U MHOXKECTBO 3HAUEHUI
byHKIMH, TpapUK 3aBUCHUMOCTH,
rpaduk GyHKIMU, HYIU QYHKINH,
IIPOMEKYTKH 3HaKOIIOCTOSHCTBA,
BO3pacTaHUE Ha YHUCIOBOM
IPOMEXKYTKE, yObIBaHHE Ha YHCIOBOM
IPOMEXYTKEe, HanOOoJIbIlee U
HalMEHbllIee 3HaYeHue (PyHKIUH Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuouyeckas GyHKLUsA, IEpHOJ,
4yeTHas U HedeTHast QyHKIMH; YMETh
HOPUMEHSATh 3TH OHATUS IPU
pelIeHnH 3a/1ay;

BJIAJICTh ITOHATUEM CTEIICHHas
(GyHKIMS; CTPOUTD €€ rpaQUK U YMETh
IIPUMEHATH CBOMCTBA CTEIIEHHOU
(GYHKIMM IpU pEeLICHUH 3a/1a4;

BJIAJICTh OHATUSAMM [IOKa3aTelbHas
(yHKIIMS, SKCTIOHEHTA; CTPOUTh UX
rpaduKu U yMETh IPUMEHSITh
CBOWCTBA MMOKA3aTEIbHON (QYHKIIMH
IpY PELICHUN 3a/1a4;

BJIQ/IETh IOHITHEM
Jorapudpmuueckas QyHKIMS; CTPOUTh
ee rpad)uK U yMETh IPUMEHSTh
CBO¥CTBA JIorapu(PMUIECKOH
(GYHKIMM IpU peLIeHUH 3a/1a4;

BJIaJIETh MOHATUIMU
TPUTOHOMETPHUYECKHE PYHKIINH;
CTPOUTH UX TPaQUKH U YMETh
IIPUMEHSATH CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKIMH pu
pEeLlIeHUH 3aj1ay;

BJIa/IETh NOHATHEM OOpaTHast
(byHKLUS; TIPUMEHSTD 3TO OHSATHE
IIPU pPEILIeHUN 3aj1ay;

OPUMEHSTH [IPU PELICHUHN 33734
CBOICTBa (DYHKIIMIA: YETHOCTH,
NEPUOANYHOCTD, OTPAaHUYEHHOCTH;

NPUMEHSTH MTPH PEIICHUH 33124
npeoOpa3oBaHus rpaukoB QyHKIIHIA;

BJIa/IETh NOHSTUSIMHU YHCIIOBAs
II0CJIEI0BATENBHOCTD,
apu@meTnyecKas U reoMeTpruuecKast
IIporpeccus;

NPUMEHSTH MTPH PEIICHUH 33124
CBOWCTBA U MPU3HAKH
apuMeTUIECKON U TeOMETPHIECKOM

Jlocmuoicenue pezyromamos pazoena I;

e1ademsb NOHAMUEM ACUMNINOMbL U
YMemb e20 NPUMEHAMb NPU peueHuu
3a0au;

NPUMEHAMb MemoObl peuleHs.
npocmeuuux Oug@depeHyuaibHbix
VpasHeHull nep8o2o U 6Mopo2o Nops0Ko8




IIPOrPECCUM.
B noeceonesnoti dcusHu u npu
usyuenuu opyaux yueOHulx

npeomemos:

—  ompenenarb Mo Tpapukam Hu
UCTIOJIb30BaTh IOE pereHwsI
IIPUKIIAHBIX 3a1a4 CBOMCTBA
peabHBIX MPOLIECCOB U 3aBUCHUMOCTEH
(HaubospITNe u HaUMEHbIIINE

3HA4YEHUs, POMEXYTKH BO3pacTaHUs
U yObIBaHUS (DYHKIIMH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ACHMIITOTHI,
TOYKHM Iepernda, nepuos U T.11.);

—  UHTEpIpeTHpOBaTh CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPaKTU4ECKOi
CUTYAIHU;.

OIpeseNATh 10 rpadgukam
IIPOCTEUIINE XapAKTEPUCTUKU
HEPUOIUYECKUX ITPOLIECCOB B
OMOJIOTHH, YKOHOMUKE, MYy3bIKE,
pasuoCBA3M U JIp. (aMIUIUTY/A,
MIePHOJT U T.I1.)

Inemenmot
MaAMemMamuyecKo2o
ananuza

Bnagers nonsituem 0eCKOHEUHO
yObIBaroIasi reoMeTpuyecKas
IIPOrpeccusi U yMeTb IPUMEHSITh
€ro Mpu peleHny 3a/1ay;

IPUMEHSTD JUIsl pEeIIeHUs 3aa4
TEOPHIO MPEIETIOB;

BJIQ/IETh NOHATUSIMHU OECKOHEUHO
OosblIMe ¥ OECKOHEYHO Majible
YHCJIOBBIE [TOCIIE0BATEILHOCTH U
YMETb CPaBHUBATh OECKOHEYHO
OoublIMe 1 OECKOHEYHO Majible
M0CJIEI0BATEIbHOCTH;

BJIA/IETh NOHATUAMM: IPOU3BOIHAS
(GYHKIHMH B TOUKE, POU3BOTHAS

byHKIUY;

—  BBIYHUCIATH MIPOU3BOIHBIC
DJIEMEHTApHBIX (QYHKIWA ¥ WX
KOMOMHAIIHIL;

— HCCIIEIOBATh byHKIIH Ha

MOHOTOHHOCTb U 3KCTPEMYMBI;

— CTpOWTH TpapUKU M MPUMEHITH K
pELICHUIO 33/1a4, B TOM 4YHCIE C
napamMeTpoM;

— BJAJIETh MOHITHEM KacaTellbHas K
rpadpuky QYHKIMH U yMeTh
OPUMEHATh €r0 TpU  peIIeHUH
3amad;

— BJAJETh MOHATHSIMU
nepBoooOpazHas GbyHKIMS,
OIpeieIeHHbI HHTEerpall;

HHocmuoicenue pesynvmamos pazoena l;
Cc680000HO  61a0emb  CMAHOAPMHbIM
annapamom MAmMemMamuieckozo
aHanU3a Ons BLIYUCTIEHUS NPOU3BOOHBIX
@dyHKYUU 0OHOU NepemMeHHOll;
€80000HO npUMeHsMb annapam
Mamemamuyeckoeo — amaiusa Ol
Uccne008anusi yHKYuil U NOCMpOoeHUs.
epaghuros, 6 mom uucie Uccied08aHus
Ha 8bINYKAOCb,

onepuposams nOHAMUEeM
nepeoodpasHoll QyHKyuu 015 peueHus
3a0ay;

0811a0emb OCHOBHLIMU C8e0eHUAMU 00
unmeepane Hvtomona—Jleubnuya u ezo
npoCmeuuux NPUMEHeHUsX,

onepuposams 8 CMAaHOAPMHBIX
CUMYayusx npou3800HbIMU  GbLCUUUX
nOpAOKO8;

yMemb  NpUMEHAMb NpU  peueHuu
3a0au ceoticmea HenpepuleHbIX
dyHryu;

ymMemb  NPUMEHAMb NpU  peleHuU
3a0au meopemul Betiepwmpacca;
yMemb  8bINOJHAMbL  NPUOTUINCEHHbIE
BbIYUCTICHUS (Memoobl  peuwieHus
VpasHeHul, BbIUUCTIEHUSA
onpeoeieHH020 UuHme2paia);

yMemb  NpUMEHAMb  NPUTLOJNCEHUE




— TpUMEHATH Teopemy HproToHa—
JleiiOHMIIa W ee CIENCTBUS A
perieHus 3aiay.

B noeceownesnoti srcusnu u npu
uzyyeHuu Opyeux yueoHvix

npeomemos:
— pemiath MNPUKIAIAHBIC 33Ja4d W3
OuoI0ruy, busuKH, XHAMUH,

DKOHOMHUKM U JIPYTUX IIPEIAMETOB,
CBA3aHHBIE C  MCCIECJOBaHHEM
XapaKTEPUCTUK IIPOLIECCOB;

—  MHTEPIPETUPOBATh IIOIYYEHHBIE
pe3yJIbTaThl

npOU3800HOU u
unmezcpana K
ecmecmeo3Ha UL,

—  enademp NOHAMUAMU emopas
npou3BO0HAs], BLINYKIOCMb  2paghuxa
dynkyuu u  ymemwv  ucciredosamo
@DYHKYUIO HA BLINYKIOCHTL

ONnpeoeeHH020
peutenuio  3a0ay

Cmamucmuka u
meopus
eéepoamnocmeil,
JI02UKa u
KOMOuUHamopuka

OnepupoBaTb OCHOBHBIMHU
OIMUCATCIIbHBIMU XapPaAKTCPUCTUKAMU
YHCIOBOr0 HabOPa, MOHATHEM
reHepaibHasi COBOKYITHOCTh U
BBIOOPKOI1 U3 Hee;

- OIIEpUpPOBATH IOHATUSAMU::
4acToTa M BEPOSTHOCTb COOBITHS,
cyMMa U IIPOU3BE/ICHNE
BEPOSITHOCTEH, BBIYUCIIATD
BEPOATHOCTH COOBITHMM Ha OCHOBE
HoJIcueTa yrcia UCX0/I0B;

—  BIAJETh OCHOBHBIMHU
HOHATUSAMH KOMOMHATOPHKU M YMETb
UX IPUMEHSTh [IPU PELICHUH 3a/1a4;

—  HMEeThb  MpeJiCTaBlieHue 00
OCHOBAxX TEOPHUHU BEPOSITHOCTEH;

—  UMeTb  IPEICTaBIEHHE O
JMCKPETHBIX u HEIPEPBIBHBIX
CIIy4alHBIX BEJIMYUHAX u
pacIpeneNeHusax, O HE3aBUCUMOCTH
CIIy4alHBIX BEJIMYUH;

—  HUMETh  IPEJACTaBICHHE O
MaTeMaTH4eCKOM 0’KHMJIaHUH u

JUCIIEPCUU CITyYalHBIX BEJINYMH;

—  HMMETh  TIPEACTaBIEHUE O
COBMECTHBIX pacnpeneneHusIx
CIIyYalHBIX BEJIUYMH;

—  TIOHUMAaTh CyTh 3aKOHA
O0OJBIIMX YHCET U  BBIOOPOYHOTO
METO/Ia U3MEPEHMSI BEPOSITHOCTEN;

—  HMETh  TIPEACTaBIEHHE O
HOPMAJIbHOM  pacCIpeleleHuH U
npuMepax HOpPMAaJIbHO
pacnpeaeneHHbIX CITy4aiHbIX
BEJIMYUH;

—  HUMEeTh  TpEACTaBIE€HHE O

KOoppeirsinuu CJ'Iy‘-IElfIHLIX BCINYHH.

Jlocmuosicenue pezynomamos pasoena I1;

umems npedcmasierue o0 YeHMpaibHoll
npeoeivbHol meopeme;

umems npedcmasienue 0 6b100POUHOM
KO2G(hhuyuenme Koppensyuu u TUHEUHOU
pezpeccuu;

umemv npedcmasienue o
CMAamucmuyecKux eunome3ax u npogepke
CMAamucmuyecKol 2unomessvl, 0
cmamucmuxe Kpumepus u ee yposHe
BHAYUMOCIU,

uUMemb npeocmasietue 0 cesa3u
IMAUPUYECKUX U MEOPEeMUIEeCKUX
pacnpeoeneHull;

umems npedcmasienue 0 KOOUPOBAHUU,
080UYHOU 3anucu, 080UYHOM Oepese;

671a0enmb OCHOBHbIMU NOHAMUSIMU
meopuu epaghos (epagh, eepuiuna, peopo,
cmenenb 8epuiuHbl, Nyms 8 epage) u
YyMemb NpUMeHAMb Ux npu peuleHuu
3a0ay;

umMems npeocmasieHue 0 0epesbsx u
YMemb NPUMEHSIMb NPU PEUEHUU 3a0al,

611a0emsv NOHAMUEM CEA3HOCMb U YMeNb
NPUMEHSIMb KOMNOHEHMbL CEA3HOCMU NPU
peuieHuu 3a0au,

YyMemb 0Cywecmsisims nymu no peopam,
00x00b1 pebep u sepuiun epaga;

umems npedcmasierue 06 d1eposoM U
2aMUILIMOHOBOM NYMU, UMEMD
npedcmasieHue 0 mpyoHOCmu 3a0ayu
HAXOHNCOEHUS 2AMUTLINOHO8A NYMU,

—  enademv NOHAMUAMU KOHEUHble U
cuemHvle  MHOJCECM8A U YMemb  UX
NPUMEHSMb NPU PEUeHUU 3A0aY,

- ymemy NPUMEHAMb
Mamemamuyeckou UHOYKYUuU,

—  ymMemb  NpUMEHAMDb

Memoo

npuHyun




B noeceonesnol scuznu u npu
usyueHuu opyaux npeomMemos:

—  BBIYHCIATH WJIA OIICHUBATH
BEPOATHOCTH COOBITUII B pealbHON
KU3HU;

- BEIOHpATH METOBI
MONXOJAIICTO  MPEACTABICHUS U
00pabOTKH JaHHBIX

Hupuxne npu pewenuu 3a0au

Texcmoewie 3a0auu

— Pematp pa3HbIe
MOBBIIIEHHON TPYJHOCTH;

— aHaATU3UpPOBATh YCIOBHE 3ajayH,
BBIOMPAaTh  ONTUMAIBHBIA  METOJ
pelieHuss  3aJayd,  paccMarpuBas
pa3INYHBIE METO/IBI;

— CTpPOUTH  MOJENb peleHus
3aJa4uM, TMPOBOJUTH JOKa3aTEIbHbBIE
paccyXIeHHs [P PELICHUHN 331a4H;

— pemaTth  3ajaud, TpeOyrolue
nepebopa  BapUaHTOB,  MPOBEPKHU
yCIIOBUHM, BBIOOpa  ONTUMAIBHOTO
pe3yInbTaTa;

— aHATU3UPOBAThH u
UHTEPIPETHPOBATH HOJTy4YEeHHBIC
pelieHuss B KOHTEKCTE  YCIIOBHUS
3amaud, BBIOMpATh  pEIICHHs, HE
MIPOTUBOpEYAILIE KOHTEKCTY;

— TEepeBOJUTH  TIPH peleHnn
3a/1aud  UHPOpPMALIMIO U3  OJHOU
(GopMBI 3aMucu B JIPYTYIO, UCHOJB3Ys
npu HEOO0XO0IUMOCTH CXEMBI,
TaOIUIIBI, TPaUKH, TUATPaAMMBI.

3a1a4u

B noeceonesnoui scuznu u npu
usyyeHuu Opyeux npeomemos:

— pewath NMpakTHYECKUE 3aJaud U
3aJauu U3 IPYTUX MpeIMETOB

Jlocmuoicenue pezyromamos pasoena \.

T'eomempusn

—Bnaners r€OMETPUYECKUMHU
NOHATUSMH TIPH pEIICHUH 3a1ad |
POBEICHUHU MaTeMaTHYECKUX
pacCyKIECHUN;

—CaMOCTOATENIBHO  (hOPMYITHPOBATh
OTIpeieNIeHUs] TeOMETPUUECKUX QUryp,
BBIIBUTATh  THIOTE3Bl O  HOBBIX
CBOMCTBaxX u MpU3HAKAX
F€OMETPUYECKHUX ¢buryp u
00OCHOBBIBAaTh HWJIM OINpPOBEPraTh HX,
0000maTh WIK KOHKPETU3UPOBAThH
pe3ysbTaThl Ha HOBBIX Kilaccax Quryp,
NPOBOJIUTh B HECIOXKHBIX CIyJasx
Kjaccupukanuio Guryp mno

—Hmemo npeocmasieHue 06
aKcuomMamu4eckom memooe;

—671a0emsb  NOHAMUEM 2eOMEeMPUYECKUE
Mecma moyex 8 NpoCmpancmee u ymemby
NpUMeHAmMb UX OJisL peuleHus 3a0auy,

—yMemb npuMeHsimy OJisl peulenus 3a0ay
CBOLICMBA NIOCKUX U O8Y2PAHHBIX V208,
MPexzpanHo2o yaid, meopemvl KOCUHYCO8
U CUHYCO8 OJisl MPEXSPAHHO20 Vend,

—671a0emsb NOHAMUEM NepReHOUKyIsAPHOe
ceyeHue npusmvl U ymems NpUMeHsIMb e20
npu pewienuy 3a0au;

umemso npeocmasienue 0
080lLCMBEeHHOCIU NPABUTLHBIX




Ppa3InYHbIM OCHOBAHUAM;
—HCCIIeI0BaTh YEPTEXKH, BKIIOYAs
KoMOuHarmu  Quryp,  H3BIEKATh,
MUHTEPIIPETHPOBATH "
peoOpa3oBbIBaTh nH(pOpMaIHIO,
IPE/ICTaBICHHYIO Ha YePTEXKax;
—pemarh 3aJa4d TeOMETPUYECKOTO
COJCpIKaHusl, B TOM YHUCJIC B
CUTYaIUsIX, KOTJla alrOPUTM PELICHUS

HC CJICAYCT  SABHO nus3 ycCJoBus,
BBIIIOJIHATH HeO6XO,Z[I/IMBIe JJIA
pemieHus 3adadrd  JOINOJIHUTCIILHBIC
IMOCTPOCHUA, nucciaeaoBaTb

BO3MOKHOCTh NPUMEHEHHSI TEOPEM U
dbopMyn Ams peleHus 3aaay;

—yMETh (bopmynHupoBaTh u
JIOKa3bIBaTh reOMETPHUYECKHE
YTBEPXK/ICHHUS;

—BJIaJICTh HOHSTUSMA
CTEpPEOMETpPUH: npu3Ma,
napasulesenumesn, npamua,
TETpasap;

—UMETh Ipe/ICTaBICHUS 00
aKCHOMax CTepEOMETpUH u
CIICACTBUAX W3 HHX H  yMETh
NPUMEHSATH UX IIPU PEIICHUH 3a/1ay;

—yMeTb CTPOUTH CEUYCHUS

MHOTOTPAaHHHKOB C HCIIOJb30BaHUEM
paSJ'II/ILIHI)IX METOJ0B, B TOM YHCIIC U
METO/1a CIIE/OB;

—HMETh npe/CTaBICHUE 0
CKpCIHI/IBaIOHII/IXCSI HpSIMI)IX B
HpOCTpaHCTBe nu YMGTI) HaXOOUTh yFOJI
nu paCCTOHHI/Ie Me>1<z[y HUMU;

—TMIPUMEHSTh TEOPEMBI 0
napajjieIbHOCTU MPSIMBIX "
IUIOCKOCTEM B  TPOCTPAHCTBE IIpU

pELICHUH 3a/1a4,
—YMETh IPUMEHATH MapaJlIEIbHOE
NPOEKTHUPOBAHUE ISl H300pakeHUs

¢uryp;

—yMeTh MIPUMEHSTh
NEPNEHIUKYIAPHOCTH  HpSIMOH U
IJIOCKOCTH MPU PEUICHUH 3a/1a4;

—BJIAJIETh MOHATHSMU
OpPTOTrOHAJILHOE IIPOEKTUPOBAHHUE,
HAKJIOHHbIE U HX IMPOEKIHH, YMETh
OPUMEHATh  TEOpeMy O  Tpex
NEePIeHIUKYIsApax  MpU  pelIeHUuu
3az1ay;

—BJIAZICTE TOHATHUAMU PACCTOAHUC

MHO20CDAHHUKOSB,
61a0emsv NOHAMUAMU yeHmpdajibHoe U
napaijieilbHoe npoekmupoeanue u

NPUMEHAMb UX NPU NOCMPOEHUU CeYeHUll
MHO202PAHHUKOE MEMOOOM NPOEKYUL;
—umMems npeocmasgienue o0 pazeepmke
MHO202PAHHUKA U Kpamyauuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

—umemos npedcmaeﬂeHue O KOHU4YeCKux
CeYeHUAX,
—umemos npe()cmaeﬂeHue 0 Kacarnowuxcs

cpepax u kombunayuu men 6paweHUsT U

yMemb NpUMeHAmb UX NpU  peuleHuu
3a0ay;
—NpUMEHAMb  NpU  peueHuu  3a0ay

Gdopmyny paccmosHus om MOYKU 00
NAOCKOCU,

—61a0emb PA3HbIMU CNOCOOAMU 3A0AHUSL
npaMol  YPAGHEHUAMU u ymembp
NPUMEHAMb NPU PeUleHUU 3a0a4;

—NpUMEHAMb NpU  peleHuy 3a0a4 U
Jokazamenbcmee — meopem — BeKMOpPHbILL
Memoo u Memoo KOOPOUHan,

—umemsv npeocmasieHue 06 aKCuomMax
00vema, npumeHsmsb @GOpMyabl 00beMo8
NPSAMOY20IbHOZO napanuienenuneod,
nNpUsMblL U RUPAMUObLL, Mempa’opa npu
peuleHuu 3a0ay;

—NpPUMEHAMb Mmeopembl 00 OMHOUEHUSX
00beM08 npu peulenuu 3a0a4;

—NPpUMEHSIMb UHMeSPAan OJisl bIYUCTCHUS.
00beM08 U NosepxXHOCmell mejil 8paujeHusl,
BLIMUCAEHUSL  NAOWAOU — Chepuyeckozo
nosica u 006vema waposo2o Ciosl;

—uUMemsb nPeocmasienue 0 OBUNCCHUSX 8
npocmpancmee. NapaiieibHOM NepeHoce,
CUMMEmpPUYU  OMHOCUMENbHO NJOCKOCTU,
YEHMPATbHOU — CUMMEmpUl,  NOGOPOMe
OMHOCUMENbHO npAMO, BUHIMOBOLL
cummempuu, ymems NPUMEHAMb UX Npu
peuleHuu 3a0ay;

—umMems npedcmasieHue 0 NIOWAOU
OPMO2OHANILHOU NPOEKYUU,

—UMemsb npeoCmasienue 0 mpexepanHom
U MHO202DAHHOM Yyele U NPUMEHAMb
CBOUCMBA NJIOCKUX Yel08 MHO202PAHHO20
yena npu peweHuu 3a0ay,

—umemo npeocmasieHus o
npeoopazosanuu noooodus, 2omomemuu U
yMemb NpUMeHsImb UX Npu peuleHuu
3a0ay,




Mexay ¢urypamMmm B TPOCTPAHCTBE,
o0 NEePIEHINKYIISP JBYX
CKPEIIMUBAIOIIUXCS TPAMBIX U YMETh
MPUMEHSTh UX MPHU PEIICHUN 33]1aY;

—BIIQZICTh TOHITHEM YrOJl MEXIY
OpsIMOM U TUIOCKOCTBIO M YMETh
IPUMEHSTH €ro MPH PEIICHUH 3a/1a4;

—BIIQZICTh TOHSTUSAMM JBYIPaHHBIH
yroj, Yroi Mexay IUIOCKOCTSMH,
NEPIeHIUKYIApHbIE  TUIOCKOCTH U
YMETh TPHUMEHSATh MX MPU PEIICHUU
3ajady;

—BJIAJIETh ~ TOHATUSMH  TPU3MA,
napajuiesienumne/ u MPUMEHSITh
CBOIiCTBa  mMapajuiesienumnena  IMpu
peIlIeHnH 3a/1a4;

—BJIAJIETh TIOHATHEM
NPSIMOYTOJIBHBIN  MapaljieNienunes u
MPUMEHSTh €r0 IIPU PEIICHUU 3aa4;

—BNIAJIETh TOHATUSMH THPaAMHJIA,
BU/IBI MTAPaMHU/I, AIIEMEHTBI
NPaBWIBHONH THUPAMUIBI H  YMETh
MPUMEHSTh UX MPHU PEIICHUU 33]1aY;

—HMMETh MPEACTABICHUE O Teopeme
Dilniepa,IpaBUIIbHBIX
MHOTOTpaHHHKAX;

—BJIQZIETh  TOHATUEM  IUIOILAJU
MOBEPXHOCTEH  MHOTOTPaHHUKOB U
YMETh NMPHUMEHSATH €ro IMPH PelIeHUuU
3a/1ay;

—BIIAJIETh MOHITUSIMU Tena
BpalleHus (UUIUHAP, KOHYC, WIap U
chepa), ©UX CEUYEHHSI H  YMETh
MIPUMEHSTH UX MPU PEIICHUN 33]1aY;

—BIIaJIeTh TOHSTHUSAMH KacaTelbHbIE
npsMble H  TUIOCKOCTH W yYMETh
MPUMEHSTh U3 TIPH PEIICHUH 3a7a4;

—HUMeTh IpeCTaBICHUs 0
BITMCAHHBIX W ONHCAaHHBIX cdepax u
yMETh TPUMEHATh UX MPU PEHICHUU
3a/1ay;

—BJIAJICTh MOHATUSIMH 00BeM,
00BEMBI MHOTOTPaHHUKOB, Tem
BpallleHusT W TMPUMEHITh WX TpHU
pelleHnN 3aj1a4;

—HMMETh TPEJCTAaBIEHUE O pa3BepTKe
HWIMHIpa UM KOHYCa, IUIOIIAau
MOBEPXHOCTH LWJIMHIpPAa M KOHYCA,
YMETh TPHUMEHSATh MX IPH PEIICHUN
3a/ay;

—HMMETh NPEJCTaBJICHUE O IUIOIAIN

— yMemb pewams 3a0auu Ha NI0CKOCMU
Memooamu cmepeomempuu,

—yMemsb npumeHsims hopmyivl 00beMos
npu pewenuu 3a0ay




chepbl ¥ yMETh NMPUMEHATH €r0 TPHU
peIlIeHUH 3a/1a4;

—yMeTh  pemaTh  33Ja4yd  Ha
KOMOWHAIIMM MHOTOTPAaHHUKOB M Tl
BpAIllCHUS;

—HMMETh TPEJICTaBICHUE O MOI00UU
B TIPOCTPAHCTBE H YyMETh pelaTh
3aJjayd Ha OTHOIIEHHE OOBEMOB U
IJIOMIAJICH TOBEPXHOCTEH MOAO0OHBIX
duryp.

B noeceonegnotl scuznu u npu
usyueHuu opyaux npeomMemos:

—COCTaBJIAITb C  HCHOJb30BAaHUEM
CBOMCTB  reomeTpuyeckux  Guryp
MaTeMaTU4YECKHe MOJIENH Ui
pemieHus  3aJady  MPaKTHYECKOTo
XapakTtepa H 3a7ad U3 CMEXHBIX
JUCITUILINH, UCCIIEZIOBATh
MOJTy4YeHHbBIC MOJIEIH u

UHTEPIPETUPOBATH PE3YJILTAT

Bexmopuot u
Koopounamol 6

- BJIaI[CTL MOHATHUAMU BEKTOPLI
N UX KOOPpAWHATHI,

HHocmuoicenue pesyromamos pazoena l;
—  Haxooumwv obvem napaiienenuneod

npocmpancmee —  YMEThb BHINOJHATH ONEPALMHU | U Mempasopa, 3a0aHHBIX KOOPOUHAMAMU
HaJl BEKTOpaMH; CBOUX GEPULUH;
—  HCIIOJIb30BAaTh CKaJIpHOE | —  3adasamo nPAMYIO 8
MIPOU3BEICHUE BEKTOPOB IpU | npocmpancmee;
pENICHUH 3a]1aY; —  HAxXo0ums paccmosiHue om mMouKu
—  NPUMEHSATH ypaBHEHHE | 00 NIOCKOCHU 6 CUCHEeME KOOPOUHAM,
IUIOCKOCTH, (QOpMYJIy pacCTOSHUSI | —  HAX00umv  paccmosivue  mexncoy
MEXJy TOUYKaMH, ypaBHEHHE C(hEepbl | cKpewusaomumucs NPAMbIMU,
IIPY PELLICHUN 3a/a4; 3a0aHHBIMU 8 CUCTeMe KOOPOUHAMmM
—  NPUMEHSTH BEKTOPHI M METOJ
KOOpJMHAT B MPOCTPAHCTBE IPHU
peIIeHnH 3a1a4
Hcmopusa —  Wmers  npencraBnenme o | Hocmuoicenue pesynomamos pasoena .
Mamemamuxu BKJIaJIC BBIJAIONINXCS MAaTEMATHKOB B
pa3BHUTHE HAYKH,
—  I[OHUMAaTh POJIb MAaTEMAaTHKH B
pasButuu Poccun
Memoow —  Hcnonb3oBath OoCHOBHBIE | Jocmuoicenue pezynomamos pazoena I;
Mamemamuxu METOJIbI JIOKA3aTeNIbCTBA, MPOBOAUTH |  NPUMEHAMb MAMEMAMUYECKUe SHAHUS K
JIOKA3aTeIbCTBO " BBINOJIHATD | UCCTIE008AHUIO OKPYIHCAIOWEe20 MUPA
ONPOBEPKEHUE; (MoOenuposanue puzureckux npoyeccos,

—  IIPUMEHATh OCHOBHBIE METOBI
pEeIICHUA MAaTEMATUUCCKHUX 3a1a4,

- Ha OCHOBE MAaTEMaTHYCCKUX
3aKOHOMEPHOCTEN B MIPUPOIE
XapaKTepu30BaTh KpacoTty u
COBEPUIEHCTBO OKPY>KAIOIIEro MUpa U
IIPOM3BEAECHUI NCKYCCTBA;

3a0a4u IKOHOMUKU)




—  NPUMEHSATH MPOCTEUIINE

MPOrpaMMHBIE CpeacTBa u
AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBbI npu peleHnu

MaTEeMaTUYECKHX 3a]1a4;
—  TOJNb30BAaThCs  MPUKIATHBIMU
porpaMmMamu u MporpaMMaMu

CHUMBOJIBHBIX BBI‘-II/ICHGHI/Iﬁ JJIA
KCCIIEIOBAHUS MaTeMaTUYECKUX
00BEKTOB

Coaep:xxanue Kypca MaTeMaTHKHU (YrJ1y0JI€HHbIN YPOBEHb)

A.ﬂreﬁpa H HAaYaJJa MAaTEeMaTHYICCKOIo aHa’jin3a

IToBTrOpenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOWCTB YHCEI U CUCTEM CUMCIICHHMS, ACIUMOCTH,
J0JIEH U YacTel, MPOLCHTOB, MOAYJEH uuceln. PelieHne 3agad ¢ UCIOJIB30BAHMEM CBOMCTB CTENEHEH H
KOpHEH, MHOTOYJIEHOB, NMPE0Opa30BaHUl MHOTOWICHOB U JIPOOHO-PAIIMOHANBHBIX BBIpaXEeHUU. Pernenue
3a/la4 C UCIOJb30BaHUEM TIpPaJyCHOM Mepbl yria. Moaynb yMciaa UM ero cBoiicTBa. Pemenue 3amau Ha
IBIDKEHHE W COBMECTHYIO paldOTy, CMECH M CIUIaBbl C IMOMOIIBIO JMHEHHBIX, KBAJAPATHBIX M IPOOHO-
palMOHAJIbHBIX YPABHEHUH M UX CUCTEM. PelleHue 3a7ad ¢ IOMOIIBIO YMCIIOBBIX HEPABEHCTB M CUCTEM
HEPABEHCTB C OJHOW IEPEMEHHOM, C NMPUMEHEHUEM H300paKEHUS UYMCIOBBIX IPOMEXKYTKOB. PemieHue
3aJjad C HCHOJb30BAaHMEM YMCIOBBIX (PyHKIMH M ux rpadukos. Vcnonbp3oBaHue CBOMCTB U rpaduKoB

JUHEWHBIX W KBAApPAaTHYHBIX (QYHKIWH, OOpaTHOW MNPOMOPHHOHAIBHOCTH W (QyHKIHH Y :5& .
I'padmueckoe perieHHe ypaBHCHHWH W HEpaBEHCTB. VICMONb30BaHWE ONEpanuii HaJ MHOXKECTBAMHU U
BBICKa3bIBaHUSIMU. VIcronb30BaHHEe HEPABEHCTB U CHUCTEM HEPABEHCTB C OJIHOM MEPEeMEHHOM, YMCIOBBIX
MPOMEXYTKOB, HX OObeAMHEHUH u mnepeceueHuil. I[IpuMmeHeHune mpu pelmieHUH 3a7ad CBOMCTB
apu(METHYECKOH ¥ T'EOMETPUYECKON MPOrpeccud, CYMMHPOBAaHUS OECKOHEYHOW  CXOJSIIEHCs
Tre€OMETPUUYECKOM MPOTPECCUHU.

MHoxecTBa (YMCIOBBIE, TE€OMETPUYECKUX (Uryp). XapakTepUCTUYECKOE CBOMCTBO, 3JIEMEHT
MHOYECTBA, IIyCTOE€, KOHEYHOe, OeCKOHEeUHOe MHOXecTBO. CriocoOb! 3afaHus MHOXkecTB [TonqMHOXecTBO.
OTHOIIEHHST TIPUHAIJIC)KHOCTH, BKJIIOYEHUS, paBeHcTBAa. Omnepanuu Haj MHOkecTBamMu. Kpyru Ditnepa.
KoHeuHble 11 GeCKOHEUHBIE, CUETHBIE U HECUETHBIE MHOXKECTBA.

VcTuHHBIE U JIOKHBIE BBICKa3bIBaHMs, ONEPALlMU HaJ BBICKA3BIBAHUAMU. An2ebpa 6biCKA3bIGAHUIL.
CBs3b BbICKa3bIBaHUI ¢ MHOKeCTBaMH. KBaHTOpPBI CyII€CTBOBAHUS M BCEOOIIIHOCTH.

3akoHbl JOTUKU. OcHosHble nocudeckue npasund. PelieHne JOrM4ecKuX 3a/]ayuc UCIOJIb30BaHUEM
KpYyroB Diiepa, 0CHOBHbIX 102UUEeCKUX NPABGUIL.

VYMmo3zakmoueHusi. OOOCHOBaHUST M JIOKa3aTelnbCTBO B MaTremaruke. Teopembl.  Bumsl
MaTeMaTHYeCKUX YTBEPXKICHUH. Buowvl dokazamenvcme. Mamemamuyeckas uHOyKyus. Ymeepowcoenus:
obpammnoe 0aHHOMY, HPOMUBONOI0NHCHOE, 0OPAMHOe NPOMUBONOLOHCHOMY OaHHoMY . IIpU3HaK U CBONCTBO,
HE00XO0/AMMBIE U JOCTATOUHBIE YCIOBHUS.

OcHnosnas meopema apugpmemuxu. Ocmamxu u cpasuenus. Anreopumm Eexnuoa. Kumartickas
meopema 06 ocmamxax. Manas meopema @epma. q-uunvle cucmemvl cuucienus. Pyuxyus Jinepa, 4ucio
U cymma oenumeneti HAMypPaIbHO20 YUCIA.

Panguannas Mepa yria, TpUrOHOMETPHUYECKasi OKPYKHOCTb. TpUroHoMeTpudeckne pyHKIIUN YUCeN U
yrioB. DopMynel TPHUBEICHHS, CIOXKEHUS TPUTOHOMETPHUYECKUX (DYHKIMA, (OpMyYIBl JBOHHOTO |
MIOJIOBUHHOTO aprymeHTa. lIpeoOpa3oBaHue CyMMbl, Pa3HOCTH B MPOM3BEAECHUE TPUTOHOMETPUUECKUX
¢byHKIUH, 1 HA000POT.

Hymn ¢yHKmMM, NpoMEeXyTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. HamOonbliee M HauMeHblIee
3HadyeHne (yHkuuu. [lepuonnveckne GyHKIMA W HAUMEHBIIMNA Meproa. YeTHpIe M HEYETHBIC (PYHKITUH.

Dyukyuu «Opodras yacmo yuciay Y I{X} u «yenas wacmo yuciay y = [X] :




Tpuronomerpuueckie (GyHKIIMH YHUCIOBOTO apryMeHta Y =COSX, Y=SinX, y=tgx, y=ctgx.
CgoiicTBa 1 rpad)KH TPUTOHOMETPUICCKUX () YHKITHA.

OOpatHble TpUrOHOMETpUYecKHe (QYHKLIMH, HUX TIJaBHble 3HA4YeHUs, CBOICTBAa M TpaduKH.
Tpuronomerpuyeckue ypaBHeHusl. OJHOPOIHbIE TPUTOHOMETPUUECKHUE YpaBHEHU. Penienne npocreimumx
TPUTOHOMETPUUYECKHUX HEpaBEHCTB. IIpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUM.

Cremnenp ¢ JEHCTBUTENIBHBIM IIOKa3aTeleM, CBOMCTBa cTemneHu. [Ipocreiinne mnoka3aTelbHbIE
ypaBHEHHsI 1 HepaBeHCTBa. [lokazaTenbHas QyHKIUS U ee cBoiicTBa U rpaduk. Yncno € u GpyHkius y = e*

Jlorapudm, cBoiictBa norapudma. JlecaTuunslii ¥ HaTypainbHbI Jorapupm. I[IpeobpazoBanue
norapupmuueckux BblpakeHui. Jlorapudmuyeckue ypaBHeHUs U HepaBeHcTBa. Jlorapudmuueckas
(byHKLMS ¥ ee CBOWCTBA U rpaduK.

CrenenHas ¢pyHKUUSA U ee cBoicTBa U rpaduK. MppanyoHaibHble ypaBHEHHUS.

[lepBuuHbIE TpPENCTaBICHUS O MHOXXECTBE KOMIUIEKCHBIX 4YHCeN. /lelicmeus ¢ KOMNIEKCHbIMU
uucramu. Komnnexcno conpsiscennvie uucna. Mooynv u apeymenm uucna. Tpueonomempuueckas gopma
KOMNAEKCHO20 uucia. Pewenue ypasuenuii 6 KOMRAEKCHbIX YUCTIAX.

Meton WHTEpBaJIOB Jisi pemieHuss HepaBeHCTB. lIpeoOpa3zoBanus TpadukoB (YHKUIWN: CIBUT,
YMHO)KEHHE Ha YHCIIO0, OTPAKEHHE OTHOCHTEIBHO KOOPAWHATHBIX ocel. ['paduueckue MeToapl peuieHus
ypaBHEHUH M HEpaBEHCTB. PelleHue ypaBHEHMH M HEPaBEHCTB, COJEPXKALIMX MEPEMEHHYIO MOJ 3HAKOM
MOJYJIS.

Cuctembl IOKa3aTeNbHBIX, JOrapUPMUUECKUX U HPPALUUOHAIBHBIX YypaBHeHHH. Cucremsl
MOKa3aTeIbHBIX, JIOTApHU(PMUUIECKUX U HPPAITHOHATILHBIX HEPABEHCTB.

Bzaumno o6parnbie ¢pynkiun. ['paduku B3auMHO 00paTHBIX (PYHKIIHMA.

VYpaBHEHHUs, CUCTEMBI YPABHEHUI C TAPAMETPOM.

@opmyna bunoma Hetomona. Pewenue ypagnenuii cmenenu eviute 2 cneyuanvhvlx 6uoos. Teopema
Buema, meopema be3sy. Ilpusooumvie u nenpusooumvie muoz2ounenvi. OcHosHas meopema an2edpbi.
Cummempuueckue mHozounenvl. Llenouuciennvle u yeio3naunbvie MHO20UIEHbL.

Huoghanmoswr ypasnenus. [lennvie opoou. Teopema @epma o cymme K8aopamoa.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopemvl 0 npudaudzCEHUU OCUICMBUMENbHBIX YUCET PAYUOHANbHBIMU.

Mnooicecmea na KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Byusaxosckozo, nepasencmso Hencena, nepasencmea o cpeouusx.

[Tonstue npenena ¢GyHKUUU B Touke. [lonsamue npedena ynkyuu 6 beckoneunocmu. Acumnmonol
epaguxa @ynkyuu. Cpasnenue 6eckoHeunHo manvix u deckoneyno 6orvuwiux. HempepblBHOCTh (YHKLUH.
Ceoticmea Henpepwvignvix yukyui. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢Qynkuuu. I[IpomsBoanas ¢yHkuuu B Touke. KacarenbHas k rpaduky
¢yakuu. ['eoMerpuueckuil U PU3NYECKUIl CMBICI MPOU3BOAHON. [Ipumenenue npoussooHoU 6 gusuke.
ITpousBonHbIe aneMeHTapHbIX GyHKuuid. [IpaBuna nuddepeHuupoBanms.

Bropas npousBojHas, ee reoMeTpUUYeCKUil U GPU3NIECKUI CMBICIT.

Touku skcTpeMyma (MakcCUMyMa U MHUHMMYyMa). MccienoBanue 3neMeHTapHbIX (YHKIMHA HA TOUKH
AKCTpeMyMa, HauOoJblllee U HauMEHbIIEEe 3HAUEHHE C MOMOUIbI0 NMPOU3BOIHON. [locmpoenue epagukos
@yuKkyuli ¢ nomowwlo npou3eooHvIX. Ilpumenenue npou3eoOHou npu peuwenuu 3aday. Haxoowcoenue
IKCMPEMYMO8 PYHKYULL HECKOJILKUX NEPEMEHHDIX.

[TepBooOpaznas. Heonpenenennslii unterpain. [leppooOpas3nbie aneMeHTapHbIX QyHKIui. [Tnomans
KpuBoiMHeNHHOW Tpaneuun. Popmyna HeroTona-JleliOnuna.OnpeneneHuplii uHTErpan. Buiuucienue
naowjaoel nIOCKux uayp u 06vemos mei 6pawjeHus. ¢ NOMOWbIO UHMeZPAald.

Memoovwl pewienus yHKYUOHANbHBIX YPABHEHUU U HEPABEHCME.

I'eomerpusn

[ToBTOpenwue. Pemenne 3amad ¢ UCMOIB30BaHUEM CBOMCTB (PUTYp Ha TUIOCKOCTH. Perenue 3agad Ha
JI0Ka3aTeNbCTBO U MOCTPOCHHE KOHTpIpUMEPOB. [IprMeHeHe mpocTeNmX JIOTHYecKuX npasuil. Pemenue
3a/la4 C MCIOJIb30BAaHHUEM TEOPEM O TPEYTOJIbHHKAX, COOTHOIIEHUN B MPSIMOYTOJIBHBIX TPEYroJIbHUKAX,
(akTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMU. PelieHue 3aiad ¢ MCHOIb30BaHUEM (DAKTOB, CBSI3AHHBIX C



OKpy>XKHOCTsIMH. Perienue 3aau Ha U3MEpPEHUs Ha IJIOCKOCTH, BBIYMCIICHUS AJHMH U mUiouianeil. Pewenue
3a0ay ¢ NOMOwbI0 8eKMOPO8 U KOOPOUHAM.

Harnspanas crepeomerpus. [Ipusma, mapaienenuresn, TupaMuaa, TeTPasip.

OcHOBHbBIC TOHSTHS T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CJEICTBUSA U3 HUX.
Ilonsamue 06 axcuomamuueckom memooe.

Teopema Menenaa ona mempaszdpa. llocTpoeHne ceuyeHud MHOTOTPAaHHUKOB METOJOM CIIEZOB.
HenTpanibHOE npoekTupoBanue. [locTtpoeHrne ceueHnii MHOTOTPaHHUKOB METOJ0M MPOEKIUMN.

CkpeuBaronyecsi MpsMble B TMPOCTPAHCTBE. YTOJd MEXKIy HUMU. Memoowvl HaxoxcOoeHus
PACCMOSHULL MEAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

TeopeMbl 0 IApaJUIEIBHOCTH IPSAMBIX M IUIOCKOCTEH B mpocrpaHcTse. llapamnensHoe
MPOEKTUPOBAHUE U H300parkeHune Guryp. I eomempuueckue mecma mouex  nNpoCmMpaHcmae.

[lepieHauKyNIApHOCTh MPSAMOM M TUIOCKOCTU. OpTOroHaJdbHOE MpOeKTHpoBaHWe. HakioHHBIE U
npoekiun. Teopema o Tpex NepreHAnKYIsApax.

Buowt mempasopos. Opmoyenmpuyeckuii mempas’0p, KAPKACHbLL mempal’sdp, PAGHOSPAHHbBIU
mempas’op. Ilpamoyeonvrolii mempa’op. Meduarnvl u 6umeouarst mempas’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrostaus mexny ¢urypamu B mpoctpancTBe. OOImUi MEPIEHIUKYISP ABYX CKPEIIUBAOIIUXCS
MPSIMBIX.

Yrael B mpoctpaHcTBe. llepneHAuKynsipHbIE IMIOCKOCTU. [L10W4adb OpmocoHANbHOU NpOeKyul.
Ilepnenouxynaproe ceyenue npusmvl. Tpexepanuviii u mHoz2ozpanHbvli yeon. Ceoticmea NIOCKUX Yelo8
MHOo202pantnoz20 yana. Ceolcmea NIOCKUX U 08YZPAHHBIX Y2ll08 MPeXePanHo2o yaad. Teopemvl KOCUHYCO8 U
CUHYCO8 OJI51 mpexepanHo2o yaid.

Bunel MHOrorpaHHukoB. Pazeepmku muococpannuxa. Kpamuaiiwue nymu Ha nogepxHocmu
MHO202PAHHUKA.

Teopema Diinepa. IlpaBuiibHbIE MHOTOIPaHHUKU. /[80TicmMEEHHOCb NPABUTLHBIX MHO20CPAHHUKOS.

[Tpusma. Ilapamnenenumnen. CpoiicTBa mapamenenumnena. [IpsgIMOyronbHBIA Mapaienenumne].
HaxoHnHbIe pU3MBI.

[Tupamuna. Buasl nupamua. IiaeMeHTHl NpaBUIbHOM nupamMuabl. [IupaMuabl ¢ paBHOHAKJIOHEHHBIMH
peOpaMu U TpaHsIMH, UX OCHOBHBIE CBOKCTBA.

[Tnomany NoBepXHOCTEH MHOTOIPAaHHUKOB.

Tena BpameHus: TWIMHAP, KOHYC, map u cdepa. CeueHns muIuHApa, KoHyca U mmapa. [laposoi
CETrMEHT, IIapOBOM CII0ii, IapoBOIl cEKTOp (KOHYC).

YceueHHas nUpaMuia U yCEUSHHbIH KOHYC.

Onemenmul cpepuueckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble psMble M TUIOCKOCTH. BmucanHbie u omucaHHble cdepbl. Kacawowuecs cghepoi.
Kombunayuu men epawenus.

Bekrops! n koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCIIO0. YTOJ MEX/y BEKTOPaMH.
CkansipHO€ IPOU3BE/ICHUE.

VYpaBHenue miockoctd. dopmyna paccTosiHMS MEXIy TOouykaMHu. YpaBHeHue chepsl. Dopmyna
paccmosiHus om mouku 00 naockocmu. Cnocobwi 3a0anusi NpAMOU yPaeHeHUAMU.

Pewenue 3a0au u Oooxazamenbcmeo meopem ¢ NOMOWDBIO GEKMOPO8 U MEMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

[Tonsitue o6vema. O6beMbl MHOTOrpaHHUKOB. OOBEMBbI Ted BpalleHus. Axkcuomsvi obvema. Bvi6oo
dopmyn 06veMo8 NpAMOY20IbHO2O NaApalielenunedd, npumsvl U nUpamuovli. Popmynst OJisi HAXOHCOEHUS
o0bvema mempasopa. Teopemsl 06 OmMHOULEHUAX 0OBEMOB.

Ipunoocenus unmezpana K 6vluucleHUI0 00beM08 u nogepxuocmeil men epawjenus. lliowaow
cpepuueckozo nosca. Obvem waposoeo cros. [lpumenenue 06vemMos npu peuwlenuu 3a0au.

[Tnomans chepsr.

Paszeepmra yununopa u xonyca. Ilnomaab NOBEpXHOCTH UIIMHJIPA U KOHYCA.

KomOnHamm MHOTOTpaHHUKOB U TEJ BpAIlCHHS.

[Tono6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB U IIJIOMIA el MOBEPXHOCTEN MOAOOHBIX QUTYP.



Heuodicenusi 6 npocmpancmee. NapaiienbHulli NEPeHoC, CUMMEMPUs OMHOCUMENbHO HNIOCKOCU,
YEHMPAaNbHAs CUMMEMPUs, NOBOPOM OMHOCUMENbHO NPAMOLL.

Ilpeobpaszosanue nooobus, zcomomemus. Pewenue 3ad0au Ha nIOCKOCMU C UCNONb308AHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHUKA, TEOPUS IPa(oB 1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonp3oBanue Tabuuil ¥ Juarpamm JUisl pecTaBieHus JaHHbIX. Perenue 3agau Ha
MPUMEHEHHE OMHMCATEIIbHBIX XaPaKTEePUCTUK YHCIOBBIX HAOOPOB: CPEAHMX, HAUOOJBIIETO U HAUMEHBIIIETO
3HAUYEHMsI, pa3Maxa, JHUCIEPCUHU W CTaHJAPTHOTIO OTKJIOHEHHMs. BbIUMCIEHHME 4YacTOT U BEPOSTHOCTEHN
coObITHI. BbluncieHne BEpOSTHOCTEH B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAapPHBIMU HCXOJaMHU.
Hcnonb3oBanne KOMOMHATOPHKHU. BbruncieHne BeposSTHOCTEH He3aBUCHUMBIX COOBITHUH. Vcmonb3oBaHue
(bopMyIIBI CTIOXKEHHS BEPOSTHOCTEH, Auarpamm Didjiepa, AepeBa BepoaTHocTel, hopmyisl beprymim.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu 8eposmHocmet.

VYcnoBHas BepoATHOCTb. [IpaBuwiio ymMHOKEHHsI BeposATHOCTEH. POopMyiia IOITHOW BEPOSATHOCTH.
®opwmyna baiieca.

JuckperHble  ciydaiiHble BeNMYMHBI U pacupenenceHus. COBMECTHbIE — paclpeaeieHus.
Pacnpenenenne cymmbl U IPOU3BEICHNS HE3aBUCUMBIX CIyYalHbIX BEIMYMH. MaTeMaTHYeCKOE OKHUIaHUE
U JUCHEpPCUs CIy4yallHOM BenW4MHBL. MaTreMaTHdecKkoe OXUIAHUE W AUCHEPCHS CYMMBI CIyYalHBIX
BEJIMYMH.

bunapnas cnydaiiHas BenuuuHa, pacnpezeneHue bepHysuin.I'eomerpuueckoe pacnpeneneHue.
bunomuanbHOE pacnpenienieHne U ero CBOCTBa. [ unepeeomempuieckoe pacnpeoeneruen e2o ceoLlcmad.

HenpepeiBHble ciydaiinble BenuuuHbl. IlmoTHOCTE BeposTHOCTH. DYHKIUSA pacHpeiciICHHUs.
PaBHOMeEpHOE pactipenenenue.

TlokazamenvHoe pacnpedenenue, e2o napamempul.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @ynkuus Jlammaca.
[TapameTpsl HOpManbHOTrO pacnpeaeneHus. [Ipumepsl ciiydaliHbIX BEIMYUH, OJYUHEHHBIX HOPMAJIbHOMY
3aKOHY (IIOTPEIIHOCTh U3MEPEHHI, POCT UenoBeKa). [lenmpanvHas npedenvras meopema.

Hepasencmeo Yebviwesa. Teopema UYebviwesa u meopema bepuynnu. 3axon 6onvuiux uucei.
Buibopounwiii memoo usmepenuss eeposmuocmeti. Ponv 3axona Oonvuwiux uucen 6 Hayke, npupooe u
obwecmse.

KoBapuanus nByx ciydaiiHelx BenuuuH. [loHstne o kxo3dduumente xoppensuuu. CoBMecTHbIE
HaOIIOJICHUS IBYX CIyYalHBIX BEJIMUUH. BoliOopounsiii koagduyuenm koppenayuu. Jlunetinas peepeccus.

Cmamucmuyeckasn eunomesa. Cmamucmuka Kpumepus u ee ypogeHb 3Hauumocmu. lIpoeepka
npocmeuwux eunomes. ImMnupuieckue pacnpeoeieHus U ux césa3b ¢ meopemuiecKumu pacnpeoeieHusmu.
Panzosas xoppensayus.

Ilocmpoenue coomeemcmeuii. Huvekmuenvie u clopvekmusHvie coomeemcmeus. buexyuu.
Juckpemnuas nenpepvienocmo. Ilpunyun /[upuxne.

Koouposanue. /[souunas 3anucs.

Ocnoeuvie nouamus meopuu 2pagos. Jlepegvs. Jleouunoe oepego. Ceéasznocms. Komnonenmol
ceaznocmu. Ilymu na epaghe. Diineposwt u I amunbmonogvl nymiu.

Temamuueckoe niaanupoeanue.

Anredpa M HayajIa MaTeMaTHYeCKOr0 aHAJIU3A.

10 kaace

Ne HanmenoBanue pasnenos Bcero gacos
/T

1 Kopuu. Crenenu. Jlorapudmsr. 72

2 Tpuronomerpuueckue popmyisl. Tpuronomerpudeckue QyHKIUH 45

3 DNEMEHTHI TEOpPUU BEPOATHOCTH 8

4 HroroBoe noBTOpeHue 11

Hroro: 136




11kiaace

Ne HaumenoBanue pa3zienon Bcero gacos
/1
1 Oynknuu. [Ipoussoansie. HTErpassl 60
2 VYpasuenus. HepaBencrsa. Cuctemsl 57
3 Hrorooe moBTOpeHUE 19
Uroro: 136
I'eomerpus
10 kaace
Ne ni/m HanmeHnoBaHue pa3zienoB U TeM Bcero gacos
1 HekoTopsle cBeieHUS U3 INIAaHUMETPUN 12
2 Beenenmue 3
3 [TapamienbHOCTh NPSIMBIX U INIOCKOCTEN 16
4 [IeprieHIMKYIAPHOCTD NPSMBIX U ITIOCKOCTEN 17
3) MHoOrorpaHHuku 14
6 [ToBTOpEeHME 6
HUroro: 68
11 knace
Ne ni/mm HaumeHnoBanue pa3aenoB v TeM Bcero yacos
1 BekTopsl B mpocTpaHCTBE 6
2 MeTtoa KoOpAMHAT B IPOCTPAHCTBE 15
3 [MunuHzap, KOHyC, Map 16
4 OOBEMEI TET 17
5 IToBTOpEeHME 14
HUroro: 68




