


1. Ill1aHupyemMble NpeaJMeTHbIe pe3yJ/ibTaThl OCBOCHUA npeamMera «Maremaruka»

Yray0aeHHblil ypoBeHb
«CHCcTeMHO-TeopeTHYECKHE Pe3YJIbTATHI»

Pasznen I BbInyCKHHK HAY4YHTCS I1. BbInyCKHUK MOJy4YHT
BO3MO’KHOCTb HAYYUTBLCHA
Hean JIJisl yCHemHoro npoioJKeHust 00pa3oBaHus s obecneyenusi 603MONCHOCHIU YCREULHO2O
OCBOCHHUSA 0 CHELUANBHOCTSM, CBSI3aHHBIM C MPUKJIAAHBIM HCIIOJIb30BAHUEM NPOOOIdICEHUsL 0OPAZ06ANUS NO CREYUATLHOCHIAM,
npeaMera MaTE€MaTUKH CBA3AHHBIM C OCYUJeCMEIIeHUEM HAYYHOU U
UCCne006amebCKoll OesmensHocmu 6 ooaacmu
MAMEMAMUKY U CMENCHBIX HAVK
TpeGoBaHus K pe3yjbTaTam
Dnemennot e (CobogHo OHepI/IpOBaTbl MOHATUSIMHA. KOHEYHOE MHOXKECTBO, 3JIEMEHT o Jlocmudicenue pezynomamos Pazoena I;
meopuu MHOXKECTBA, IOAMHOXKECTBO, IEPECCUCHUC, 00BETUHEHNE U Pa3sHOCTDb ®  Onepuposamn’v NOHIMUEM onpe@eﬂeﬂuﬂ,
MHOIMCECHE U MHO>K€CTB, YHCJIOBbIE MHOKECTBA Ha KOOPJAUHATHON NMPSIMOM, OTPE30K, OCHOGHBIMU 8UOAMU ONPeOeneHil, OCHOGHBIMU
Mamemamuyec HUHTEPBAJL, MOJTyUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON TOYKOH, 8UOAMU MeopeM,
KOl 102UKU l"pa(I)I/ILIeCKOG NpEACTaBICHUEC MHOXECTB Ha KOOpI[PIHaTHOfI IJIOCKOCTH, ®  NOHUMAMb CYMb KOCBEHHO20 OOKagameﬂbcmga;
¢ 3a/1aBaTb MHOXECTBA NCPECHUCIICHUEM U XaPAKTCPUCTUICCKUM CBOfICTBOM; ®  Onepuposams NOHAMUAMU CYEMHO20 U
e ONEepUPOBATb NOHATUSMHU. YTBEPXKICHUE, OTPULIAHUE YTBEPKACHUS, HeCYemMHO20 MHOMCECMEA,
HUCTHUHHBIC U JIOXKHBIC YTBCPXKACHUSA, MIPUYINHA, CICACTBUC, YaCTHBIMN ®  NpuUMeHsmMbs MEMOO MAMEMAMUYECKoll
CJTy4ai oOLIEro yTBEPKAEHHS, KOHTPIPUMED; UHOYKYUU 0151 NPOBEOCHUA PACCYIHCOSHUT U
® IIPOBEPATHb NPUHAJIEKHOCTb 3JIEMEHTA MHOXKECTBY, Q0KA3AMENLCME U NPU Peutent 3a0ay.
® HaXOAWTh MepecedeHrne 1 OObETMHEHIE MHOXKECTB, B TOM YHUCIIE B nosceonesnoii srcuznu u npu uzyuenuu opyeux
NPEACTaBICHHBIX TpadMIECKH HA YUCIOBON MPSMOM U Ha KOOPAWHATHON npeomemos:
MJIOCKOCTH, ®  UCHONBL306AMb MEOPEMUKO-MHONCECHIEEHHBII
® IPOBOIUTH JOKA3ATEIbHBIE PACCYKIASHHUS 11 OOOCHOBAHMS UCTHHHOCTH AZBIK U AZBIK NO2UKU 051 ONUCAHUSL PEATbHBIX
YTBEPXKICHUMN. npoyeccos u AGNeHuil, Npu peutenuu 3a0ay
B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos: Opyeux yueOHwvIX NpeoMemos
®  1CIOJIb30BATh YMCJIOBbIE MHOXKECTBA HA KOOPAWUHATHON NPSIMOMN U HA

1 .

31ech | fanee: 3HaTh ONMPEICICHUE TOHITHS, 3HATh U YMETh OOOCHOBBIBATh CBOWCTBA (PU3HAKH, CCIIH OHH €CTh) IMOHATHS, XapaKTCPHU30BATh CBA3H C JPYTUMH
HNOHATUSIMU, TIPEACTABIISSL OAHO MOHITHE KaK 4acTh LIEJOCTHOIO KOMIUICKCA, HCIOIb30BaTh MOHATHE U €70 CBOMCTBA HNPH MPOBEACHHUH PACCY>KICHUN, JOKA3aTE/IbCTB,
pELICHUH 334a4.




KOOPAMHATHOMW IJIOCKOCTH J1JIs1 ONHCAHUS PEASIbHBIX MPOLIECCOB U
SIBJICHUH,

MPOBOAUTH JOKa3aTEJIbHbIEC PACCYKAEHUS B CUTYaLUsIX TOBCEAHEBHOMN
JKU3HU, NIPU PELIEHUHN 3a1a4 U3 OPYTUX NPEIMETOB

Yucnau
GLIPAIICEHUSA

CBobonHO onepupoBaTh MOHATUSAMH: HATYPaIbHOE YNCIIO, MHOXKECTBO
HATYpaJIbHBIX YUCEJ, LeJIO€ YUCIIO, MHOXKECTBO LIENIbIX YUCET,
OOBIKHOBEHHAsI IPOOB, AecITHIHAS APOOb, CMEIIAHHOE YUCIIO,
pPaLMOHAIBHOE YUCIIO, MHOXKECTBO PALMOHAIBHBIX YHCEl,
HUPPALMOHATIbHOE YNUCJIO, KOPEHDb CTENEHHU N, NeHCTBUTENBHOE YUCIIO,
MHO>KECTBO JIEHCTBUTENbHBIX YHCEJl, FeOMEeTpUUeCcKasi MHTepPIpeTaLus
HaTypaJIbHBIX, LIEJbIX, PALIHOHANBHBIX, 1€HCTBUTENbHBIX YHCEl,
MOHUMATDb U OOBSICHSITH PA3HUILY MEXKAY TO3UIIMOHHON M HETTO3UIMOHHOMN
CHUCTEMaMH 3aIUCH YHUCET,

NePEeBOUTH YUCIIA U3 OMHON CUCTEMBI 3aITUCH (CUCTEMbI CYHCIICHUS) B
APYTyIO,

JIOKa3bIBaTh U UCIOJIb30BATh NPU3HAKHU AETUMOCTH CYMMBI U
MPOU3BEIEHUS MPHU BBIMIOJHEHUN BBIYUCIICHUHN U PEIICHUH 3a1aY,
BBIMNOJHTh OKPYIJIEHHE PALIMOHANBHBIX U HPPALIMOHAIIBHBIX YHUCEN C
3aJaHHOM TOYHOCTBIO;

CpaBHUBATh JEHCTBUTENbHbIC YHCIIA PA3HBIMH CIIOCOOAMU,
yIOPSIOYMBATH YHCIIA, 3AITUCAHHbIE B BUE OOBIKHOBEHHON M IECATUIHON
apoOu, Yucia, 3aicaHHble ¢ UCTIOIb30BAHUEM apU(METHIECKOTO
KBaJIpaTHOTO KOPHsI, KOPHEH CTereHn OobIe 2,

HaxonuTh HOJL u HOK pasHbiMu ciocoGamu U MCIIONIb30BaTh UX MPH
peLIeHuH 3a1ad4,

BBITIOJIHSITH BBIYUCIICHUS U MPEOOPa30BAHUS BRIPAIKEHUMN, COIEPIKAIIUX
NeCTBUTENbHBIE YHICIIA, B TOM YHUCJIE KOPHU HaTypaJIbHBIX CTEEHEH;
BBINOJIHSITh CTAHAAPTHBIE TOXKIECTBEHHBIE TPe0OpPa30BaHUs
TPUTOHOMETPHUUECKHX, JIOTAPU(PMUIECKIX, CTEIIEHHBIX, UPPAIIHOHATIBHBIX
BBIPAKEHH.

B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos:

BBITOJIHATD U OOBSICHATD CPABHEHHE PE3YJIbTATOB BHIUMCIEHUH MPH
peLIeHNH NPAKTHYECKHX 33724, B TOM YHCJIE MPUOIIKEHHBIX

Jlocmuoicenue pezyrsmamos Pasoena I;
C80600HO ONEPUPOBAMb YUCTOBLIMU
MHOJICECMBAMU NPU PeueHul 3a0a4;
HOHUMAMb NPUYUHBL U OCHOBHbIE UOeU
pacutupenus YucI06bIX MHOICECMG;

s1a0enms OCHOBHBIMU NOHAMUAMU MEOPUU
OenumMocmu Npu peueHun CmanOapmHsIx 3a0ay
umems 0Aa306vle NPEOCMABIEHUSL O MHOJICECBE
KOMRIEKCHbIX YUCeJl;

C60D0OHO BbINONHANY MOANCOECIEGEHIbIE
Npeodpaz06antisi MpUeOHOMEMPUYECKUX,
N02apUpMUYECKUX, CIENEeHHbIX 8bIPANCEeHUTL
enadems popmynoii ounoma Hetomona;
NPUMEHAMb NPU PeUeHUU 3a0a4 meopemy o
nunetinom npeocmasaenuu HOJI;

npumeHsims npu peuteHuu 3a0ay Kumaiicxyio
meopemy 006 oOCmamrax;

npumMensms npu peutenuu 3a0ay Manyio
meopemy Depma;

YMems GuINONHAMb 3aNUCH YUCIA 8
NO3UYUOHHOT cucmeme CUUCTeHUS,

NpUMEHAMb NPU PeuieHuU 3a0a4 meopemuro-
YUCTIO8bIE DYHKYUU: YUCTO U CYyMMA Oenumeneil,
Qyuxyuro Jiinepa;

HNpUMEHSMb NPU PeuLeHuU 3a0ay yentvie Opoou;
HPUMEHAMb NPU PEUIeHUU 300a4 MHO20UIEHbI C
OeticmUmMebHbIMU U YeIbIMU

ko3 puyuenmanmiu,

8100ems NOHAMUAMU NPUBOOUMBLI U




BBIYUCIICHHH, UCTIONB3Ys pa3HbIe CIIOCOOBI CPAaBHEHUIT,

3aIUCBIBaTh, CPABHUBATD, OKPYIJISTh YHCIOBBIE NaHHBIE PEATbHBIX
BEJIMYMH C UCIOJb30BAHUEM PA3HBIX CUCTEM U3MEPEHHS],

COCTABIISATh M OLICHUBATh Pa3HBIMU CIIOCOOAMHM YHCIIOBBIE BIPAKEHUS TIPU
peLIeHNH MPAKTUYECKHX 3a1a4 U 3a/1a4 U3 APYTruX yueOHbIX MPEAMETOB

HeNPUBOOUMBITE MHOLOYIEH U NPUMEHSNb UX
npu pewtenun 3a0ay;

npumensims npu pewienuu 3a0ay OCHo6HYIO
meopemy anceopui;

NpUMeHAMs NPU peuteHuu 3a0a4 npocmeiiuiie
DYHKYUU KOMNIEKCHOT NePEeMEHHOT KK
2eomMempuyeckiue npeoopaz06aniis

Ypasnenus u
HepaseHcmea

CBobonHO onepupoBaTh MOHATUSIMH: YPAaBHEHHE, HEPABEHCTBO,
pPaBHOCUJIbHBIE YPAaBHEHHUS U HEPABEHCTBA, YPaBHEHUE, SBIISAIOLIEECS
CJIEICTBUEM JIPYroro ypaBHEHUs, ypaBHEHUs, pABHOCUIIbHbIE Ha
MHOXKECTBE, PABHOCHJIbHBIE IPE0OPa30BaHUs YPaBHEHUIL,

peluaTh pa3Hble BUAbI YPABHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpPbBIC YpaBHEHUs 3-i u 4-H cTeneHel, IpoOHO-palOHAIbHbIE U
UppaLOHAJIbHEIE,

OBJIA/IETh OCHOBHBIMU THIIAMH TTOKA3aTENbHBIX, JIOTAPUPMUUECKHUX,
UPpaLMOHAJIbHBIX, CTENIEHHBIX YPaBHEHUN U HEPABEHCTB U CTAHAPTHBIMU
METOJaMH UX PELIEHUI U NPUMEHSITh UX NPHU peLIeHNH 3a/1a4,

MIPUMEHSATDH TeOpeMy be3y k pelleHHI0 ypaBHEeHMUI,

NIPUMEHATH TeopeMy Buera A pelieHuss HEKOTOPbIX YpaBHEHUI cTeneHn
BBILIE BTOPOI,

MOHUMATb CMBICI TEOPEM O PABHOCHJIBHBIX U HEPABHOCHJIBHBIX
npeoOpa3oBaHUsIX YPaBHEHUN M YMETh MX JTOKA3bIBATh;

BJIaJIeTh METOJaMU peLIeHMs ypABHEHUN, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATH METOJ peLIeHUs] 1 0OOCHOBBIBATH CBOW BBIOOP;

HCIOJIb30BaTh METO UHTEPBAJIOB /AJISl PELIEHUS HEPABEHCTB, B TOM YHCIIe
IpOoOHO-pPaLIMOHATIBHBIX U BKIIFOYAIOIINX B Ce0sl HppallMOHAIbHbIE
BBIPAXKEHMUS,

pewmarts anredpandecKe ypaBHEHHUs U HEPABEHCTBA M UX CUCTEMBI C
napamMeTpaMu anredpandeckuM U rpaguuecKuM METOaMH;

BJIaJI€Th Pa3HbIMU METOJaMH J10Ka3aTeIbCTBA HEPABEHCTB,;

pelaTh ypaBHEHUS B LIEJIbIX YHCIax;

n300pa’kaTb MHOXKECTBA Ha MJIOCKOCTH, 33/1aBAEMbIE YPABHEHUSIMH,
HEPaBEHCTBAMU U X CUCTEMaMU;

Jlocmuoicenue pezyrsmamoe Pasoena I;
€80600HO Onpedensims Mmun u 8b16UPAMs MEMOO
peuieHus HOKA3ameibHbIX U 102APUPMUYECKUX
ypasHenuii u HepaGeHCMs, UPPAYUOHATLHBIX
ypasnenuii u HepaeeHCcms,
MPUOHOMEMPUYECKUX YPAGHEHUTL U
HePABeHCME, UX CUCIeM,

C80600HO peutams CucmemMsl TUHETIHbIX
ypasuenui,

pewiams OCHOBHbIE MUNbL YPAGHEHUT U
HePAaseHcme ¢ napamempamis;

NPUMEHSMb NPU PeuieHUuU 3a0a4 HePaGeHCmed
Koutu — Dynsaxosckoeo, bepuynnu,

uMems npeocmasieniie 0 HePaGeHCMBAX MeNHCOY
CPeOHUMU CIMENeHHbIMU




CcBOOOHO UCIIONB30BATh TOKAECTBEHHBIE TIPEOOPA3OBAHMS ITPH PELICHUN
YPaBHEHUN U CUCTEM yPaBHEHUN

B noeceonesnoil sxcuznu u npu uzyuenuu Opy2ux npeomemos:

COCTaBJIATh U PEIIATh YPABHEHHUs], HEPABEHCTBA, UX CUCTEMBI IPU
pelIeHuy 3a1a4 APYrux y4eOHbIX MPEIMETOB;

BBITIOJIHSITH OLIEHKY MPaBAOMOAOOHS pe3yIbTATOB, MOTYYaeMbIX MPU
PELIEHUH Pa3IMYHbIX YPABHEHUH, HEPABEHCTB U UX CUCTEM MPU PELIEHUHN
3a/1a4 IPyrux yueOHBIX PEIMETOB;

COCTABJIATh U PELIATh YPABHEHHMs U HEPABEHCTBA C MapaMeTpaMu Mpu
pelIeHny 3a1a4 APYrux yaeOHbIX MPEIMETOB;

COCTaBJIATh YPABHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OMHUCHIBAIOIINE
PEaNbHYIO0 CUTYALMIO WM MPUKIAAHYIO 3aa4y, HHTEPIPETUPOBATh
MOJyYEHHbIE PE3YJIbTAThL,

HCIOJIb30BaTh MPOrPaMMHBIE CPEACTBA NP PELICHUH OTAEIbHBIX KJIAaCCOB
YPaBHEHUI U HEPABEHCTB

QDyukyuu

BrageTs MOHATHSAMH: 3aBUCUMOCTD BEJTMUNH, QYHKIHS, apTYMEHT U
3HaueHue PyHKIUH, 00JIaCTh ONPEISIeHUs U MHOKECTBO 3HAUYECHUH
¢byHKUMH, rpaduK 3aBUCUMOCTH, Tpaduk GyHKIHMH, HYJIH PYHKLNH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAHNE HA YHCIOBOM MPOMEKYTKE,
yObIBaHME Ha YMCJIOBOM MPOMEXKYTKE, HAUOONbIIIEe U HANMEHBIIIee
3HaYeHHe (PYHKIUU Ha YHCIIOBOM MTPOMEKYTKE, EPUOnNIecKast PyHKIHA,
NepUO, YeTHAs M HedeTHas! (PYHKLUH, YMETb IPUMEHSTD 3TH MOHSTUS
NPU PELICHUH 331124,

BJIAZIETh TOHATUEM CTETICHHAs! (PYHKIUS, CTPOUTH €€ TpaduK 1 yMETh
NPUMEHSITh CBOMCTBA CTENIEHHOH (DYHKIIMH MTPH PELICHUH 33124,

BJIAZIETh MMOHATUSIMH MOKa3aTeNbHasi PYHKIHS, SKCIIOHEHTA; CTPOUTDb UX
rpaduKu U yMETh MPUMEHSATh CBONCTBA MMOKA3aTENbHOW (PYHKLNUN TIPU
peLIeHnH 3a/1a4;

BJIAZIETh MTOHATHEM JIorapupMudeckast GyHKLHUS, CTPOUTD €€ rpaduk u
yMETh IPUMEHSITh CBOMCTBA JIorapu(PMUIeCKO QyHKINH NP PeLIEHUN
3amay,

BJIAZIETh MOHATUSIMHU TPUTOHOMETpHYECKHe (YHKIMH, CTPOUTD UX

rpad MKy 1 YMETh IPUMEHSITh CBOWCTBA TPUTOHOMETPHUYECKUX (DYHKIIHMH

Jlocmuoicenue pezyrsmamos Pasoena I;
e1a0ens NOHAMUEM ACUMIIMOMbL U YMENb €20
NpUMEHAMb NPU PeuieHuU 3a0a4;

NpUMEHSAMb MEMOObI PeUute st NPOCMeiux
oughghepenyuanvrvix ypasneruii nepeoco u
8MOPO20 NOPAOKOE




NPU PELICHUH 3a1aY;
BJIAZIETh MOHATHEM OOpaTHask (PYHKLMS, IPUMEHSTh 3TO TIOHSITHE NIPU
peLIeHn! 3a/1a4;

NPUMEHSTH MTPH PELICHUH 3a/1a4 CBOHCTBA (DYHKIIMIA: YETHOCTb,
NEPUOIUYHOCTD, OTPAHIMYEHHOCTb;

NPUMEHSITH MTPU PELISHNH 3a/1a4 Ipeodpa3oBanus rpaguKoB QyHKIIHIA;
BJIAZIETh MMOHATUSIMH YUCIIOBAs MTOCIIEIOBATEIBHOCTD, apupMeTHIECKAs U
reoMeTpHYecKast MPOrPECCHS;

NPUMEHSITH MTPH PELISHNH 3a/1a4 CBOMCTBA U MPU3HAKU apHUPMETHIECKOH U
reOMETPUYECKON MPOrPeCcCUil.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux yueonvix npeomemos.

OTIpeneNATh MO rpadKaM U UCIIONb30BaTh ISl PELIECHHS TPHUKJIATHBIX
3a/1a4 CBOWCTBA peabHBIX MPOIECCOB U 3aBUCUMOCTEH (Hanbobinme u
HAVMEHBIIINE 3HAUEHUs, TPOMEKYTKH BO3PACTaHUA U YOBIBAaHUS (DyHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, ACHMITTOTBI, TOUKH Teperuda, nepuos u
T.IL);

WHTEPIPETUPOBATL CBOMCTBA B KOHTEKCTE KOHKPETHON NMPAKTUYECKON
CUTYyaLUH;.

OTIpeneNATh MO rpadrkaM MPOCTEHIINE XapaKTEPUCTUKH MEPUOTUICCKHUX
NPOIIECCOB B OMOJIOrUN, SKOHOMHUKE, My3bIKE, PAJTHOCBS3H U JIP.
(aMIMTYy 1A, IEPUON U T.11.)

Ditemenmol
Mamemamudec
K020 anaiusa

Bramers noHsiTrieM 0€CKOHEUHO yObIBarOIIasi reOMETPUYECKast
NPOTPECCHUST M YMETh IIPUMEHSITh €0 MPH PEIEHHH 3a/1aY,
NPUMEHSITH IS PELIEHHUS 3a/1a4 TEOPHIO TIPEIENIOB;

BJIAJETE MOHATHAMU OECKOHEYHO OONBIINE U OECKOHEUHO MaJjible
YHCJIOBBIE MTOCJIEI0BATEIbHOCTH U YMETh CPABHUBATH OECKOHEUHO
OouibiIre U OECKOHEUHO MaJIbIE MTOCIEN0BATEILHOCTH,

BJIaZIETh MMOHATUSIMH. MPOU3BOIHAS (PYHKIIMU B TOUKE, MPOU3BOIHAS
dyHKLMY;

BBIYHCIISITH POU3BOAHBIE DJIEMEHTAPHBIX (QYHKIIMIA U MX KOMOHHALINH,
uccrienoBath QyHKIIMA HA MOHOTOHHOCTD M OKCTPEMYMBI,

CTPOUTH TPAQUKH U IPUMEHSITh K PEIIECHHIO 3a7a4, B TOM YHCIIE C
napamerpom,

Jlocmuoicenue pezyremamos Pasoena I;
€80600HO 8l1G10eMb CIMAHOAPMHBIM ANNAPAMOM
MAMEMAMUYECKO20 AHANU3A OIS GbIYUCTEHUS
HpOU3BOOHBIX (PYHKYUU OOHOII NepemeHHOTL;
C80600HO NPUMEHSIMb ANNAPAM
MAMEMAMUYECKO20 AHANU3A ONI5L UCCTIeO08ANUSL
Qynxyuil u nocmpoenus epaghuros, 6 mom
yycne uccneO008anlsl HA 6bINYKIOCHTb,
ONepuUpoBams NOHSMUEM nePeooOPA3HOT
Qynryuu ons pewenus 3a0ay;

061A0emb OCHOBHBIMU C8EOHUAMU 00
unmezpane Helomona—Jleiionuya u e2o
npocmeiiiux NPUMeHeHusIx,;




BJIAZIETh MTOHATHUEM KacaTeNbHas K rpapuky QyHKIUU U yMETb IPUMEHSTh
€ro Mpu peLIeHnn 3a1ad,;

BJIAZIETh MOHATUSIMH NEPBOOOpa3Hast GYHKIHS, ONPENeIEHHbIH HHTErPA;
npuMeHsTh TeopeMy Hororona—JIeiOHNLIA 1 € CIIeNCTBUS TSI PeLIeHHS
3a1ad.

B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux yueoHsix npeomMemos.

pewmaTh NPUKJIAAHbIC 3a1a9u 13 OUoNorun, GU3NKU, XUMHUH, SJKOHOMHKH U
OPYTUX NPEIMETOB, CBSI3aHHBIE C UCCIEAOBAHUEM XAPAKTEPUCTHUK
IIPOLIECCOB;

UHTEPIPETUPOBATH MOYYEHHBIE PE3YIIbTAThI

ONEpUpPOBaNs 8 CMAHOAPIHBIX CUMYAYUSIX
HPOU3BOOHBIMU BbICUIUX NOPSAOKO8;

YyMems NPUMEHAMb NPU peutenul 3a0ay
CBOICMBA HENPEPIGHBIX (DYHKYUIL;

YyMems NPUMEHAMb NPU peutenul 3a0ay
meopemvl Betiepuimpacca,

YMems GbINONHAMb NPUOIUNCEHHBIE BLIYUCTEHUS
(MemoObl peutenus ypaeHeHuil, 8bIYUCEHUS
ONpeOeeHHO20 UHMESPAQ);

YMems NPUMEHAMb NPUNOJACEHUE NPOUIBOOHOT
U ONpeOeneHHo20 UHMESPAIA K PeUeHUI0 3a0ay
ecmeCcmeo3HaH sl

ea0ens NOHAMUAMU 6MOPAst NPOU3BOOHCIS,
BLINYKAOCIb 2padura (yHKyuy u ymens
uccne006ams (PYHKYUIO HA GbINYKIOCHb

Cmamucmuxa
u meopus
eéepoamuocmeit
, IO2UKA U
Kombunamopu
Ka

OnepupoBaTb OCHOBHBIMH OIHUCATENbHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOTO HabOpa, MOHSATHEM I'€HepaibHast COBOKYITHOCTb U BBIOOPKOH U3
Hee,
OTEePHUPOBATH MOHATHSIMU. YaCTOTA M BEPOSITHOCT COOBITHS, CyMMa U
NPOM3BEICHUE BEPOATHOCTEH, BEIUUCIATH BEPOSITHOCTU COOBITHI Ha
OCHOBE MO CYETa YUCIIA UCXO OB,

BJIAZIETh OCHOBHBIMH IOHITHAMU KOMOMHATOPUKH U YMETh UX MTPUMEHSTh
IIPU PELIEHUN 3a/1a4;

UMETb NPEACTABICHNE 00 OCHOBAX TEOPUH BEPOSTHOCTEHH;

HMMETh MPEACTABICHUE O AUCKPETHBIX U HEMPEPBIBHBIX CIYYANHBIX
BEJIMYMHAX U PACIpPENeNIeHUsIX, O HE3aBUCUMOCTH CIYYaiiHbIX BEJINYUH,
HMMETh MPEACTABJICHUE O MATEMAaTUYECKOM OXKUIAHUU U TUCIIEPCUU
CIy4YaiHBbIX BEJIMYUH,

VMMETh MPEACTABICHUE O COBMECTHBIX PACHIPEACIICHUX CIy4alHbIX
BEJINYMH,

MOHUMATb CYTh 3aKOHA OOJBIINX YHCEN U BBIOOPOYHOTO METOAA
WU3MEPEHHUsI BEPOATHOCTEH;

VMMETh MPEACTABICHNE O HOPMAJIBHOM pacipene€HHN U MPUMepax

Jlocmuoicenue pezyrsmamos Pasoena I;
uMems npeocmasiene 0 YeHmpanrbHOU
npeoenvHoll meopeme;

uMems npeocmasierue 0 6b100POYHOM
Ko3(hpuyuenme xoppensayuu u IUHEHHON
peepeccuu;

umMems npeocmasiene 0 CIamucmuyecKux
2Unomesax u npoeepre CMamucmuyecKoll
2UNOmeswvl, 0 CMAMUCIIUKE KPUMepus u ee
YpOBHEe 3HAUUMOCHIU;

uMems npeocmasiene O Ce:3U IMIUPUIECKUX
u meopemuueckux pacnpeoenenuil;

uMems npeocmasierue 0 KOOUpOGaHu,
O0BOUYHOII 3aNUCH, OBOUYHOM Oepese;

e1a0ems OCHOBHBIMU NOHAMUAMU  MeopuU
epaghos (epagh, eepuiuna, pedpo, cmenens
seputunsl, Nyms 6 cpaghe) u ymems HPUMeHsImMs
ux Npu peutenun 3a0ay;




HOPMAaJIbHO PACIpEeAEIEHHbIX CIIy4alHbIX BEJIUYUH,
® UMETh MPEACTABICHUE O KOPPEISILMHU CIyYaiiHbIX BEIUYHMH.

B noeceonesnoil sxcuznu u npu uzyuenuu Opy2ux npeomemos:
®  BBIUHCIATH WM OLEHUBATH BEPOSITHOCTU COOBITHI B PEabHON JKU3HH,
e BBHIOMPATH METOJBI MOAXOSIIETO MPEACTABICHUS U 00PaOOTKU TAaHHBIX

uMems NPeocmasierue 0 0epesvsx U ymMems
NpUMEHAMb NPU PEULeHUU 300aY,

671a0ems NOHAMUEM CEA3HOCHb U YMENb
NpUMEHAMb KOMHOHEHMbI C6A3HOCIMU NPU
peuteruu 3a0a4;

yMemy ocyuecmesisims nymu no peopanm,
00x00v1 pebep u eepuiun cpaga;

umMems npeocmaeienue 00 neposom u
2amMUILMOHOBOM NYMU, UMM Npeocmaeierue
0 MPYOHOCIU 30044 U HAXOHCOEHUSL
2amMUIMOHOBA Ny,

671a0ems NOHAMUAMU KOHEYHbIE U CYENIHbIE
MHONCECMEA U yMeMb UX NPUMEHAMb NPU
peuteruu 3a0a4;

yMemy NPUMEHAMb MemooO MAmMeMamu4ecKoil
UHOYKYUU,

ymMems npumeHams npunyun J[upuxie npu
peuteruu 3a0au

Texcmoegnie
3a0aqu

e Pemars pasHble 3a4a41 MOBBILIEHHOW TPYIHOCTH,

® AHAJIM3UPOBATH YCIOBHE 337a4H, BBIOUPATH ONTUMAIBHBIA METON
peleHus 3a7a4u, pacCMaTpUBasi pa3juiHble METOABI,

® CTPOMTbH MOJIEJIb pPELIeHMs 3a1a4H, TPOBOAUTD J1I0Ka3aTeIbHbIe
paccy»kIeHus IPU peLleHnH 3aa4u;

e pemath 3ana4n, TpeOyrommue nepedopa BAPHAHTOB, POBEPKH YCIIOBHUIA,
BBIOOpA ONTUMAJIBHOTO PE3YJIbTATa,

¢ AHAJIM3HUPOBATH U UHTCPIPCTUPOBATDL MTOJYUCHHBIC PCIICHUA B KOHTEKCTC

YyCJIOBUSA 3a8a41, BbI6I/IpaTb peUi€HNUA, HE MPOTUBOPCHAIIIUE KOHTEKCTY,

® [EPEBOAUTH MPH PEIISHUH 3341 HHPOPMALIUIO 13 OTHOH (POopMBI 3ammcu

B IPYTYIO, HCIIONIB3YsI MPU HEOOXOAMMOCTH CXEMBI, TAOIHLIbI, TPaUKH,
IrarpaMMbl.

B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos:
® perarh NPAKTHYECKHE 330a4U U 33[a91 U3 IPYTUX MPEIMETOB

Jlocmuoicenue pezynomamos Paszoena |




T'eomempus

Bramers reoMeTpudecKMMH NOHATUSIME MTPH PELICHUH 33124 U
NPOBENEHNH MAaTEMAaTHIECKUX PaCcCy KICHH;

CaMOCTOSITENTEHO (hOPMYJIHPOBATDH ONPENEICHUS TEOMETPUIECKUX Puryp,
BBIIBUTATh TUIIOTE3bI O HOBBIX CBOHCTBAX M MPU3HAKAX M€OMETPUIECKHX
¢duryp u 000CHOBBIBATb WJIH OMPOBEPTaTh MX, 0000IATh UITH
KOHKPETHU3UPOBATh PE3YJIbTATHI HA HOBBIX KJIaccax (pHUryp, mpoOBOIUTH B
HECJIOXKHBIX CITydasx Kiaccupukanuo GUryp mo pasindHbIM
OCHOBAaHUSIM,

HCCIIEIOBATh YEPTEXKH, BKIIFOUAst KOMOMHALIMY (PUTYp, U3BIIEKATD,
UHTEPIPETHPOBATD U NMPeoOPa3oBbIBATE MHYOPMALHIO, MTPEACTABICHHYIO
Ha YepTeKax;

peaTh 3a1a41 reOMETPUIECKOTrO COAEPIKAHUS, B TOM YHCJIE B CUTYalHsAX,
KOTZa aJITOPUTM PELICHUs] He CIEeNYeT SIBHO U3 YCIOBHS, BBIOJHSTh
HEOOXOIUMBIE ISl PeIeHHs 3aJa41 JOMOJHUTENbHbIE TOCTPOCHHUS,
UCCIIEIOBATh BO3MOKHOCTb IIPUMEHEHUSI TEOpeM U (POPMYJT TSI PELICHHSI
3amad;

yMeTb (POPMYJIHPOBATH U JOKA3bIBATH T€OMETPUIECKIE YTBEPIKICHHS,
BJIAZIETh MMOHATUSIMH CTEPEOMETPHH: IPU3MA, TTapaIJICTIETIHITe, MTUPaMU/a,
TeTpas’ap;

UMETb NPEACTABICHUS 00 aKCHOMAax CTEPEOMETPHUH U CIECACTBUSX U3 HUX
U yMETb IPUMEHSTh UX MPH PELICHUH 3a/1a4;

yYMETb CTPOUTD CEYEHHSI MHOTOTPAHHHUKOB C HCIIOJIb30BAHUEM PA3JIUIHBIX
METOZIOB, B TOM YHCJIE U METO/A CJICOB,;

UMETb NPEACTABICHNE O CKPELIMBAIOIINXCS MPSIMBIX B IIPOCTPAHCTBE U
yMETh HaXOJUTh YTOJI M PACCTOSIHAE MEXKAY HUMU,

NPUMEHSITh TEOPEMBI O MAPAJUICTBHOCTH MPSMBIX U INIOCKOCTEH B
MPOCTPAHCTBE MPH PEIICHUH 3a71aY;

yMETb IPUMEHSITD MapajuieIbHOE TPOSKTHPOBAHNE JIJIsl N300pakeHUs
buryp;

yMETh NPUMEHSITh MEPIIEHANKYJISIPHOCTH MPSIMOHN M TUIOCKOCTH TIPU
peLIeHnH 3a/1a4;

BJIAZIETh MMOHATUSIMHU OPTOTOHAJIBHOE MPOCKTUPOBAHNE, HAKJIIOHHBIE U X
MPOEKINH, YMETh MPUMEHSTh TEOPEMY O TPeX MEPIEeHANKYISIPax npu
peLIeHNH 33134,

Hmems npeocmasnenuie 06 axcuomamuyeckom
Mmemooe;

67100ems NOHAMUEM 2eoMempuyecKue mecma
MoYex 6 NpOCMpancmee U ymems NPUMeHsms
Ux Onsl peuterusl 3a0ay;

YyMems HPUMEHAMb 015 PeuLeHUs 300ay
CBOTICMBA NIIOCKUX U OBYZPAHHBIX Y208,
MPeXePaAHHO20 Y2id, meopembl KOCUHYCOB U
CUHYCOB 0151 MPEXSPAHHOR0 YIld;

671a0ems NOHAMUEM NEPREHOUKYIAPHOE CeYeHle
HpU3Mbl U yMems NPUMEHSMb €20 NPU peuleHuU
3q0ay;

umMems npeocmasienue 0 O80NUCMBEHHOCHIU
NPaBUIbHbIX MHO2OCPAHHUKOS,

671a0ems NOHAMUAMU YEHMPATbHOE U
napaienbHoe NPOeKMUPOSAHUe U NPUMEHSMb
UX NPU NOCMPOEHUU CeYeHUll MHO2OPAHHUKOS
MemoOooM NpoeKyuii;

UMems npeoCMAasieHue O Pa3eepmie
MHOROCDAHHUKA U Kpamuaiiuiem nymu Ha
HOBEPXHOCMU MHOLOSPAHHUKA,

uMems nPeOCMAsieHe O KOHUYECKUX CeYeHUSIX,
uMems npeoCmasiieHue 0 Kacaruuxcs cgepax
U KOMOUHAYUY Mel 8PAUJeHUsL U YMeNb
HpUMEHAMb UX NPU PeueHuU 3a0ay;
HpUMEHAMs NPU peuteHul 3a0ay Gopmyy
PaccmosiHus 0m mouku 00 NIOCKOCIU;
8100ems pasHsiMi CROCOOAMU 3A0AHUSL NPAMOITI
VPAGHEHUAMU U YyMeMb NPUMEHAMb NPU
peutenuu 3a0a4;

NpUMEHAMb NPU PeUteHuU 300ay U
Joxazamenvcmee meopem 8eKmopHsiii Memoo u
MemMoO KOOPOUHAM,

uMems npeocmasiierue 00 AKCUOMAax oovema,




BJIAZIETh MTOHATUSIMHU PACCTOSTHUE MEXXAY (PUTYpaMH B IPOCTPAHCTBE,
00N MePIEHAUKYJISIP ABYX CKPEIIUBAIOIIIUXCS MPSIMBIX U YMETh
NPUMEHSTh UX MPH PELICHUH 337124,

BJIAZIETh MTOHATHUEM yTOJl MEXKAY MPSMOH U TUIOCKOCTBIO U YMETh
NPUMEHSTH €r0 MPU PEIISHUH 3a7ad,;

BJIAJIETh MMOHATUSIMU JIBYTPAHHBINA YTOJI, YOI MEXAY TUIOCKOCTSIMH,
NEePIeHINUKYJISIPHBIE TIOCKOCTU U YMETb IPUMEHSTh UX MPH PELICHUN
3amay,

BJIAZIETh MOHATUSMH MPU3Ma, TApaJUIeNIENHUIea U IPUMEHSTh CBOICTBA
napaJulesienuIesa Mpyu peLIeHn  3a1ad,

BJIAZIETh MMOHATUEM IPSIMOYTOJIbHBIN MapauleenuIes] U IPUMEHSTh €ro
NPU PELICHUH 331124,

BJIAZIETh MOHATUSIMH MUPAMUAA, BUABI TUPAMUI, SJIEMEHTHI MPABHIIbHON
MUPaMHJIbl 1 YMETh PUMEHATD UX TPH PEIISHUH 3a/1ad,;

UMETb NPEACTABJICHNE O TeopeMe Diliepa, MPaBUIbHbIX MHOTOTPAHHUKAX
BJIAZIETh MMOHATUEM ILJIOIIATHN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
NPUMEHSITH €r0 MPU PEIISHUH 3a7ad,;

BJIAZIETh MOHATUSIMH TeJa BpalleHus (LIFITHHIP, KOHYC, ap u cdepa), ux
CEUeHHs U YMEThb MPUMEHATD UX NPHU PEIICHUH 3314,

BJIAZIETh MTOHATUSIMHU KacaTeNbHbIEC MPSMbIE U TUNIOCKOCTH U YMETh
NPUMEHSTH U3 TIPU PELICHUH 337124,

UMETb NPEACTABICHUS O BIUCAHHBIX M OMMMCAHHBIX cepax U YMEThb
NPUMEHSTh UX MPH PELICHUH 337124,

BJIAZIETh MOHATUSAMHU 00beM, 00BEMBI MHOTOTPAHHUKOB, TEJ BPALLEHHS U
NPUMEHSTh UX MPH PELICHUH 337124,

UMETb NPEACTABICHNE O Pa3BEPTKE MUIMHPA U KOHYCA, IJIOMIATH
MOBEPXHOCTH LIMJIMHAPA U KOHYCA, YMETh MPUMEHSTh UX MPH PEIIECHIN
3amay,

UMETb NPEACTABICHUE O TUIOIAAN ChEPbl U YMETh MPUMEHATD €T0 MPH
peLIeHnH 3a/1a4;

yMETb pelaTh 3a1a41 Ha KOMOWHAIIMY MHOTOTPAaHHHUKOB U TEJI BPAILEHUS,
UMETb NPEACTABICHNE O IOAO0NH B POCTPAHCTBE M YMETh PELIaTh
3a/1a44 Ha OTHOIIEHHE 0OBbEMOB U IIOMIAEH MOBEPXHOCTEH MOJOOHBIX

npumeHsims opmynst 06veMos
NPAMOY20bHO20 NAPANIeNenuneod, NPpusmul U
nUpamMuosl, mempasopa npu peuteHuu 3a0a4;
NpuUMensms meopemuvt 06 OMHOUEHUSX
00BeM08 Npu peuteHun 3a0a4;

NPUMEHAMb UHMESPAN OISl GLIYUCTEHUS
06beM06 U NOGePXHOCMETl menl 6paujeHs,
8LIYUCTIEHUS NIOWAOU Chepuiecko20 nosica u
06veMa Waposo2o closi;

umMems npeocmasieniie 0 OBUNCEHUSIX 8
npocmpancmee. NapaiieibHoM nepetoce,
CUMMEMPUU OMHOCUMENbHO NIOCKOCHI,
YeumpanvHoll CUMMempul, NOBOPOme
OMHOCUMENbHO NPAMOT, 6UHMOBOT
CUMMempuU, yMens NpUMeHsmMs Ux npu
peutenuu 3a0a4;

umMems npeocmasienie 0 nowyaou
OpMO2OHANBHO NPOEKYUlL,

umMems npeocmasieniie 0 MmpexepantHom u
MHO20CPAHHOM Yelie U NPUMEHAMb CEOUCMEA
HIOCKUX Y2108 MHO2OCPAHHO20 Yid npu
peuteruu 3a0a4;

uMems NpeocmasieHus 0 NPeooPa306anIU
no00OUs, 20MOmMemMuUY U yMenms NPUMEHSMb UX
Hpu pewenun 3a0ay;

YMems peuians 3a0ayu Ha RIOCKOCHU
Memooamu cmepeomempuil;

yMems HpUMeHsIms hopmysl 06veMos8 npu
peutenuu 3a0ay




duryp.

B noeceonesnoil scuznu u npu uzyuenuu Opy2ux npeomemos:

COCTABJISITh C UCIIOJIb30BAHUEM CBOICTB reOMETPUUECKUX puryp
MaTeMaTH4decKre MOJENH sl peLIeHUs 3a/1a4 MPAKTUYECKOT0 XapakTepa
U 337124 U3 CMEXXHBIX JUCLUIUINH, UCCIEA0BATh MONyYEHHbIE MOJIENHU U
HUHTEPIPETUPOBATH PE3YJILTAT

Bexmopsi u e BiageTe NOHATUSAMHU BEKTOPBI U UX KOOPAUHATHI, Jocmuoicenue pesynsmamos Pazoena I;
KOOpOUHAMBL 6 | ®  yMeThb BBINONHATH ONEPALUU HaJl BEKTOPAMHU; HAX00UmMs 00veM napanieirenuneoa u
RPOCMPAHCMEBE | o  1CHIOAB30BATH CKATAPHOE MPOU3BEACHUE BEKTOPOB NP PELIEHUH 3a]ad,; mempasopa, 3a0anHbIX KOOPOUHAMAMU CE0UX
® IPHUMEHAThH YPaBHEHHE IUIOCKOCTH, (POPMYITy PAaCCTOSIHUS MEXKIY eepuiun,
TOUYKaMH, ypaBHEHHE Cepbl IPH PELICHUN 33124, 3a0a6amv NPAMYIO 8 HPOCMPAHCMEGE;
® [IPUMEHATH BEKTOPHI U METOJ KOOPAUHAT B IPOCTPAHCTBE MIPU peLIeHUN HAX0O0UMb pACCMOsAHUE OM MOYKU 00
3amad HIOCKOCIU 6 CUCTeMe KOOPOUHAN,
HAXOOUMb PACCMOSHUE MEHCOY
CKPeUUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 6
cucmeme KOOpOUHam
Hcemopua e HwmeTh npeacraBieHue O BKJIAAE BbIIAIOIINUXCS MATEMATHKOB B Pa3BUTHE Jlocmuoicenue pezynomamos Paszoena |
Mamemamuru HayKH;
® [IOHMMAaTb pPOJIb MaTEMATHKHU B pa3BuTuu Poccuu
Memoowt e Hcnonbp30BaTh OCHOBHBIE METOIbI JOKA3aTENbCTBA, MPOBOAUTD Jlocmuoicenue pezyrsmamos Pasoena I;
Mamemamuru

AOKA3aTCJIbCTBO U BBITIOJIHATE OIIPOBCPIKCHUC,
MNPUMEHATE OCHOBHBIC METObI PCHICHUA MATEMATUICCKUX 3a1a4,

Ha OCHOBE MaTeMaTH4YeCKNX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTepU30BaTh

KPacoTy U COBEPILIEHCTBO OKPY>KaIOLIero MUpa 1 Mpou3BeeHHUIH HCKYCCTBA,
MPUMEHSTH MPOCTENIINE MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKALIHOHHBIE CUCTEMBI IIPU PELIEHUN MaTeMaTUYeCKUX 3a1a4,
MOJIb30BATHCS MPUKIIAJHBIMU IPOTPaMMaMH U MPOrpaMMaMi CUMBOJIBHBIX
BBIYHMCIICHUH JJIS1 HCCIIEIOBAHUST MATEMATHIECKUX OOBEKTOB

NpUMEHAMb MAMEMAMUYECKUe 3HAHUS K
UCCIEO0BAHUIO OKPYHCAIOUIE20 MUPA
(MOOenuposanie husuyeckux npoyeccos,
3a0a4u SIKOHOMUKIL)




2. Conpep:kanue y4eGHOI0 MpeaMeTa «MaTeMaTHKA)

Yruy0aeHHbIH ypoBeHb
Auare0pa v HayaJia aHaIu3a

IloBropenue. Pemenue 3amad ¢ HCMNOJIB30BAHMEM CBOWMCTB YHUCEI W CHUCTEM CUMCIICHHS,
NEIUMOCTH, OOJEH M 4YacTed, NMPOLIEHTOB, MOAYyJed uucen. PelieHue 3anad ¢ HUCHOJb30BAHUEM
CBOWCTB CTEMEHeH 1 KOPHEH, MHOTOYJIEHOB, MPE00pa30BaHMI MHOTOWICHOB U APOOHO-PALIMOHATBHBIX
BBIp@)KCHMI. PelneHue 3agad ¢ HMCHOJB30BAaHUEM TPAanyCHOH Mepbl yria. Moaynp 4ucna U ero
cBolicTBa. PemneHue 3amay Ha IOBMIKEHHE M COBMECTHYIO paboTy, CMECH U CIUIaBbl C IOMOLIBIO
JUHEHHBIX, KBAJAPATHBIX M JPOOHO-PALlMOHANBHBIX YpPAaBHEHHH M WX CHUCTeM. PemeHune 3amad ¢
MOMOIIBI0 YHUCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OAHOM NEPEMEHHOW, C NMPUMEHEHHEM
H300paKEHHST YUCIIOBBIX ITPOMEKYTKOB. PelmeHne 3a1a4 ¢ UCTIIOIb30BAHUEM YHCIIOBBIX (PYHKIUI 1 UX

rpadukos. Mcrnonb3oBaHHe CBOWCTB M IpadpMKOB JHHEHHBIX U KBAAPATHYHBIX (DYHKIHMH, 0OpaTHOH

NPOTIOPLMOHATIBHOCTH U (DYHKIIHH y=\/; . I'paduueckoe pemeHue ypaBHEHHH U HEPABEHCTB.

Hcnonp3oBanue onepanuii Ha MHOXKECTBAMHU U BBICKA3bIBAHUAMU. MCronb3oBaHUE HEPABEHCTB U
CHCTEM HEPaBEHCTB C OJHOW IIEPEMEHHOW, YHCJIOBBIX IMPOMEKYTKOB, HX OOBEAMHEHUH U
nepecedeHnit. [IpuMeHeHHe TpU pelIeHUH 3a7ad CBOWCTB apU(PMETHUYECKOW W TeOMETPUYECKOU

NPOTPECCUH, CYMMHUPOBAHUS OECKOHEYHOH CXOASIIEHCS] TeOMETPUIECKOM MPOrpeCcCHH.

MHoecTBa (YUCIOBBIE, TeOMETPHUECKUX (Uryp). XapakTepUCTUUYECKOE CBOWMCTBO, 3JIEMEHT
MHOXKECTBA, MyCTOE€, KOHEYHOe, OeckoHedHOe MHOecTBO. (CrnocoObl 3amaHuss MHOXECTB
ITonmuoxkectBo. OTHOWWIEHWS TNPHUHAIJICKHOCTH, BKJIFOUEHHUs, paBeHcTBa. Omnepaunu  Han

mHOxkecTBamu. Kpyru Ditnepa. Koneunble n 6eckOHEUHBIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

HctnHHbIE W JOXHBIE BbICKAa3bIBAHMA, oncpanyvi  HaAd  BbICKA3bIBAHUAMU. Aﬂ2e6pa

svickazvieanuil. CBs3b BBICKa3bIBAHHN ¢ MHOKECTBAMHU. KBAaHTOPBI CYIIECTBOBAHUS M BCEOOIHOCTH.

3aKOHBI  JIOTHKH. Ocnosnvie  noeuyeckue npasuia. Pemenne normdeckux 3agady €

UCTIOJIb30BAaHUEM KPYTOB DHNepa, OCHOGHBIX N0SUYECKUX NPAGUIL.

Ymozakmodyenus. OOOCHOBaHHMSLT W JOKa3aTeNbCTBO B MareMaTHke. Teopemsl. Bumel
MAaTeMAaTHYeCKUX  YTBEPXKACHUH.  Budsr  Ookazamenvcme.  Mamemamuueckas — unOyKyus.
Ymeeporcoenus: oopamnoe oannomy, npomueononolcHoe, 0o6pamnoe nPomuUEONOI0ICHOMY OAHHOMY .

HpI/ISHaK u CBOfICTBO, HeO6XOI[I/IMbIe " JOCTAaTOYHBIC YCJIOBUS.

Ocnoenas meopema apugpmemuru. Ocmamxu u cpaenenus. Aneopumm Fexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Depma. q-uunsie cucmemsr cuucienusn. Oynxyus inepa,

YUCTO U CYMMA Oeaumeneti HamypanbHO20 YUCIA.



PannanHas Mepa yria, TPUTOHOMETPUYECKAs OKPYKHOCTh. TpuroHomerpuueckue (yHKIHU
yrcen u yrioB. PopMysbl NPHUBENEHHs, CIOKEHHS TPUTOHOMETPUUECKUX (PYHKUUH, (HOpMyIIbI
IBOWHOrO W TIOJIOBUHHOTO apryMmeHTa. lIpeoOpasoBaHue CyMMBI, Pa3sHOCTH B IPOU3BEACHUE

TPUTOHOMETPHUYECKUX (PYHKUUH, 1 HAOOOPOT.

Hynu ¢pysxumm, mpoMeXyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTE. Hanbonplnee n HanMeHblnee

3HadeHne ¢QyHxoun. Ilepuonnueckne (QyHKUMM W HaUMEHbIIMHA mnepuoa. UeTHble U HEYETHBIC

byukunu. Qynxyuu «OpodHAA Yacms yuciay Y = {X} u «yenas yacmo yuciay Y = [X] :

Tpuronomerpuueckrie (YHKLUMH YHCIOBOIO aprymMeHta ) =cosX, Y=sinx, y=tgx,

y =ctg x . CBoiicTBa 1 rpad K1 TPUTOHOMETPUIECKUX (PYHKIIHH.

OOGpartHble TpUroHOMeTpUYeckre (YHKIHMM, MX TJIaBHBbIE 3HAUEHHs, CBOWCTBA M TIpaduKH.
Tpuronomerpudeckue ypaBHeHUs:. OJHOpPOIHbIE TPUTOHOMETPUUECKHE YypaBHeHUs. PerieHue
MPOCTEHINNX TPUTOHOMETPUYECKUX HepaseHCTB. lIpocrelimme CcUCTEMBI TPUTOHOMETPUYECKUX

YPaBHEHHUH.

Crenenp ¢ NMEHCTBUTENbHBIM IMOKa3aTeNeM, CBOWMCTBAa cTemeHu. IIpocreiimne mokasaTesnbHbIE

ypaBHEeHHs U HepaBeHCTBa. [lokasatenbHast GyHKIUsS U ee cBoiicTBa U rpaduk. Hucno € u GyHKIUs
y=e".
Jlorapudwm, csoiictea jorapudma. [ecatudnbiii u HaTypanbHbiil norapudm. Ilpeobpazosanue

JorapuMuueckix BblpakeHUil. Jlorapupmuueckue ypaBHeHHs M HepaBeHCTBa. Jlorapudpmudeckas

(byHKLHMS U ee CBOHCTBA U rpaduK.
Crenennas pyHKUUS U ee cBOMCTBA U rpaduk. MppannoHaibHbIe ypaBHEHUS.

IlepBuuHble MpeACTaBlIeHUs O MHOXKECTBE KOMIUIEKCHBIX UUCEN. /leilicm6us ¢ KOMMIEKCHbIMU
uuciamu. Komnnexcno conpsacennsie wucna. Mooyne u apeymenm uucaa. 1pueonomempuveckas

gopma komnnexcrHoeo yucia. Pewenue ypasnenuii 6 KOMNIEKCHBIX YUCAAX.

Metox uHTEpBAJIOB sl pelueHust HepaBeHCTB. IIpeoOpasoBanust rpadukoB (PYHKUMH: CIBUT,
YMHOXKEHHE Ha YHCJO, OTPaXCHHE OTHOCHUTEIbHO KOOPIWHATHBIX oced. I'paduueckme meTombl
peleHns ypaBHEHUH M HEPaBEHCTB. PeleHne ypaBHEHUIN M HEPABEHCTB, COAEPIKALINX MEPEMEHHYIO

oA 3HAKOM MOIYJIA.

CucreMbl TOKa3aTENbHBIX, JOrapupMUIECKHX M HPPALUOHAIBHBIX ypaBHeHHHA. CHCTEMBI

NOKa3aTEeJbHBIX, JIOTapU(PMUIECKUX U UPPALNOHAIBHBIX HEPABEHCTB.
Bsaumuo obparasie pyakuun. I'padguku B3anMHO 00paTHBIX (PYHKIUH.

VYpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.



@opmyna bunoma Hviomona. Pewtenue ypasuenuii cmenenu 6viuie 2 CHeYUaIbHbIX 6UO0B.
Teopema Buema, meopema be3sy. IIpusooumvie u nenpusooumvie muo2ounenst. JCHOGHAsL meopema

aneebput. Cummempuyeckue MHO20YeHbl. []enouuciennsie u yye103HaAuHbIe MHO2OYNEHbI.
Jluopanmoswer ypasnenus. [lennvie Opoou. Teopema Depma o cymme K6aopamos.
Cymmsr u psidst, MEMOObI CYMMUPOBAHUSA U NPUSHAKU CXOOUMOCHIU.
Teopemvt 0 npubnudsCenuy OelcmMeUmMenbHbIX YUCe] PAYUOHANbHBIMIL.
Mmnooicecmea Ha KOOPOUHAMHOTU NIOCKOCHIU.
Hepaesencmeo Kow—bynsaxoeckozo, nepasencmeo Hencena, nepasencmea o cpeoHiix.

ITonsitne mnpenena ¢yHKuuu B TOUKe. [lomamue npedena ¢ynkyuu 6 OecKOHEYHOCHI.
Acumnmomur  epagpuxa  pyukyuu. Cpasnenue 0eCKOHEUHO MAbIX U 0ECKOHEUYHO OONbULUX.

HenpepsisHocTh QyHKLIMU. C60iicmea nenpepuiensix gpynryuii. Teopema Beitlepuimpacca.

Huddepenunpyemocts Gpynkunu. I[IponssogHast ¢pyHkuum B Touke. KacarenpHas k rpaduky
¢ynkunu. I'eomerpudecknii U (U3NYECKUA CMBICT TNPOWU3BOAHON. [Ipumenenue npouzeooHoi 6

¢huzuke. Ilponssoansle sneMeHTapHbIX GyHKIMHA. [Ipasuna nuddeperunposanus.
Bropas npon3BogHasi, ee reOMeTpUIeCKUi 1 (PU3HUECKII CMBICI.

Touku skcTpemyma (MakcMMyMa W MUHHMyMa). MccrnenoBaHue sjeMEHTapHbIX (YHKIHMH Ha
TOYKH 3KCTPEMyMa, HauOoblllee 1 HaMMEHbIIIee 3HAaU€HUE C MOMOIUBIO MPOU3BONHON. [locmpoenie
epaghuros yukyuii ¢ NOMOWLIO NPOU3EOOHIX. lIpumenenue Npou3BOOHON NPU peuwenul 3a0ay.

Haxoorcoenue skempemymos (pynkyuii HeCKOIbKUX NEPEMEHHBIX.

ITepBooOpaznass. Heonpenenennsiii wHTerpan. IlepBooOpasHble 3J€MEHTapHBIX (PYHKLHH.
[Tnomane kpuBomuHeWHOW Tpaneunu. Popmyna HerortoHa-JleiiOnnma. OrnpeneneHHbIH HHTETpal.

Buryucnenue nnowaoeii niockux guayp u 06wemos men epaujenisi ¢ ROMOWbIO UHMeESPAd..

Memoowr peutenus (pyHkyuoHanoHbIX YPasHeHUil U HEPACEHCE.

I'eomerpus

[TosTopenue. Pemmenue 3a1a4 ¢ UCMOIB30BAaHUEM CBOWCTB (DUTYpP HA IJIOCKOCTH. Perenue 3aga4
Ha A0KAa3aTeJbCTBO M MOCTPOEHUE KOHTPHpUMepoB. IIpruMenenne mpocTenInnx JOrH4ecKux MpaBull.
Pemenue 3agad ¢ MCMIONB30BAHUEM TEOPEM O TPEYrOJNbHUKAX, COOTHOLIEHUI B MpPSIMOYTOJIbHBIX
TPEYroOJIbHUKAX, q)aKTOB, CBA3aHHBIX C YCTBIPEXYT'OJIbHUKAMU. Pemmenue 3aga4 C HCIIOJIB30BAHHUEM
q)aKTOB, CBA3AHHBIX C OKPYKHOCTAMMU. Pemenne 3ada4 Ha M3MCPCHUA Ha IIJIIOCKOCTH, BBIYHCIICHUA

IUTMH U TUIOINaneil. Peuterie 3a0au ¢ NOMOUbI0 6eKMOpos t KOOPOUHAM.

Harnanuas crepeomerpus. [lpusma, napamienenunen, nupamMuaa, TeTpasap.



OCHOBHBIE TOHATHUS reoOMETPHUU B MPOCTPAHCTBE. Axcuomesl CTEPCOMETPHUU U CICACTBUA U3 HUX.

Honamue 06 axcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. TloctpoeHue ce4eHnii MHOTOIPAaHHHKOB METOIOM CIIENIOB.

LlenTpanbHoe mpoexktupoBanue. IlocTpoeHne ceueHnii MHOrOrpaHHUKOB METOJIOM MPOEKLUHI.

CkpemumBarommecsi TpsiMble B TPOCTPAHCTBE. YTOJN MEXKAY HUMH. Memoowvr naxooicoenus

paccmosnuil Mexcoy CKpeuuearouuMucs, NPsMuiMu.

TeopeMbl 0 mnapamIenbHOCTH MOPAMBIX W IUIOCKOCTeW B mpocTpaHcTse. IlapannenpHoe

NPOEKTHPOBaHUE U n300pakeHne Guryp. [ eomempuueckie mecma movex 6 HPOCMPAHCMEE.

IlepnennukymnsipHOCTb OpsAMOI U miockocTu. OpToroHanbHoe npoekTupoBaHue. HaknoHHble 1

npoekiuu. Teopema o Tpex NmepreHaIuKysIpax.

Buovt mempasopos. Opmoyenmpuveckuii mempasop, KapKACHulii mempasop, pasHOPaAHHbII

mempasop. Ilpsmoyeonsuwiii mempasop. Meouansl u 6umeouansr mempasopa.
Jlocmpaueanue mempasopa 0o napannenenuneod.

Paccrosnust  wmexay ¢urypamm B mpoctpaHcTBe. OOmmMi  NEpHeHAMKYNSAP  ABYX

CKPCHIUBAOIIHUXCA IIPAMBIX.

VYriael B npocTpaHcTBe. [leprneHanKyIsipHble TUIOCKOCTH. [1101ads opmo2oHansHoli npoexyuu.
llepnenouxynspnoe ceuenue npusmet. Tpexepannsiii u muozoepannvtii yeon. Ceoticmea nIOCKUX y2n06
muoeoepanno2o yena. (Ceolicmea NAOCKUX U OBY2PAHHBIX Y2l068 mpexepannoeo yeaa. Teopemur

KOCUHYCOB U CUHYCOB OJisl MPeXSPAHHO20 Y2ad.

Buner MHOTOrpaHHUKOB. Paszeepmxu muo2ocpannukda. Kpamuaiiwiue nymu na noeepxnocmiu

MHOCOCPpARRUKA.

Teopema  Diinepa.  llpaBunbHble  MHOTOTPAaHHUKH.  J[goficmeéenHOCmb — NpaBUIbHbIX

MHROCOCPARRUKOS.

[Mpuzma. IMTapannenenunen. CpolicTBa mapamnenenunena. [IpsMOyroyibHBIN TapayfIeIeIUIE.

HaxoHHBIE TPU3MBIL.

Ilupamupa. Bunel nupamun.  OnemMeHTbl  NpaBuibHOH — nupamuabl.  Ilupamunsr ¢

PaBHOHAKJIOHEHHBIMU peOpaMH U TPaHsIMH, UX OCHOBHBIE CBOMCTBA.
IInomanu noBepxXHOCTEM MHOTOTPAHHUKOB.

Tena Bpamenus:: UUIAMHLP, KOHYC, map u chepa. Ceuennst nMIMHApPA, KOHyca U mapa. [laposoit

CErMEHT, [APOBOH CJIOH, MapOBOM CEKTOP (KOHYC).
YcedyeHHas nupamMuaa U yCEYEHHBIN KOHYC.

Onemenmsr cihepuueckoii ceomempuu. Konuveckue ceuenus.



KacatenpHbie mpsiMble U TUIOCKOCTH. Brimcannbie n onucanubie chepul. Kacarowjuecs cgheput.

Kombunayuu men epawgenus.

BexTtopel u kxoopauHathl. CyMMa BEKTOPOB, YMHOXEHHME BEKTOpAa Ha YHUCIO. YTOJN MEXKAY

BekTopaMu. CKalsipHOE MPOU3BEACHUE.

YpaBHeHHe mIockocTH. POpMyia pacCTOSHUS MEXIy TOUKaMHu. Y paBHeHHE chepsl. Dopmyna

paccmosnus om mouku 00 niockocmu. Cnocodvt 3a0anus NPAMOIl ypasHe HUAMU.

Pewenue 3a0au u ooxazamenscmeo meopem ¢ NHOMOUbIO 6EKMOPOE U MEMOOOM KOOPOUHAM.

Onemenmeol ceomempuu macc.

[Tonsitue obvema. OObeMbl MHOTOrpaHHHKOB. OObeMbl Tenm BpameHus. Axcuomsvr o06vema.
Bv1600 popmyn 06wemos npsamoyeonvno2o napanienenuneod, npusmst u nupamuowvt. Oopmynvt 0as

HaxodcoeHust 00vema mempasopa. Teopemvt 06 omHouteHUsAX 00BEMOB.

Ilpunooicenusn unmezpana K 6vruucienuio 06veMo6 u nosepxnocmeti men epaugenus. Ilnowaos

cpepuueckoeo nosica. Oowvem uapoeoeo cios. [lpumenenue 00vemMos npu peutenuu 3a0ad.
[Tnomans chepsr.
Paszsepmra yununopa u konyca. Ilnomanb NOBEPXHOCTH LIMIMHIPA U KOHYCA.
KoMOuHamm MHOTOrpaHHUKOB U TeJl BPALICHHUSI.
ITonobue B mpoctpancTee. OTHOIMEHNE O0BEMOB U TUIOMIACH TOBEPXHOCTEH MOAOOHBIX (BUTYp.

,ZZ@ZLWC@HUE 6 npocnipancmee. napa/meﬂbﬂbzﬁ NEPEHOC, CUMMEMPUA OMHOCUMETBbRO  HNIOCKOCHU,

YeHMPATLHAA CUMMEMPUL, ROBOPON OMHOCUMETLHO HPSMOIL.

Hpeo6pa3oecmue n0006uﬂ, eomomemuA. Pewenue 3a0auy nHa niockocmu ¢ UCHOIb308AHUEM

cmepeomenpuieckux Memooos.

BeposiITHOCTH U CTATHCTHKA, JIOTHKA, TeOpHs rpadgoB 1 KOMOHMHATOPHKA

IToBropenune. HMcronp3oBanue TabMUI] M AMarpamMM [UIsl TPEACTABJICHUS NAaHHBIX. PerneHue
3a7a4 Ha MPUMEHEHHUE ONMUCATENbHBIX XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPEAHMX, HAMOOJBINErO U
HauMEHBIIEr0 3HAYEHUs, pa3Maxa, JUCIEPCUN U CTAHAAPTHOIO OTKJIOHEHHs. BbluMCiIeHHe 4acToT U
BEpOSITHOCTEH  cOObITMH.  BblMHCIeHHWE BEpOATHOCTEH B ONBITAX C  PAaBHOBO3MOXKHBIMHU
JJIEMEHTApHBIMH ~ HcXopaMu. Mcrmonp3oBaHMEe KOMOMHATOPUKH. BBIUHCIEHHE  BEpOSTHOCTEH
HE3aBUCHMBIX CcOObITHI. Mcnonp3oBanue (GopMysibl CIOXKEHHS BEPOSTHOCTEH, aAuarpamm Oiinepa,

nepeBa BeposATHOCTeH, (opmyibl beprysum.
Beposmnocmuoe npocmpancmeo. Axcuomvr meopui 6eposimnocmeil.

YcnoBHas BepOSITHOCTb. IIpaBuno yMHOXeEHUsT BeposiTHOCTEN. POopMysia OJHONH BEPOSTHOCTH.

®opmyna bareca.



JluckpeTHble ciydaliHble BeJU4YUMHBI U pacnperneneHus. CoOBMeCTHblE paclpeleeHMUs.
Pacripenenenne cyMMbl U IpPOU3BENEHUS HE3aBUCHMBIX CIy4ailHBIX BeJIMYMH. Marematudeckoe
OXKUJAHWE U JUCHepCUs CIy4daiHON BeMMYMHBIL. MaTemaTHuecKkoe OKUAAHHE U JUCIEepPCUs CYMMBbI

CIy4YalHbIX BEJIMYMH.

bunapHas cnydaiiHas BenuuuHa, pacnpeneneHue bepnymiu. I'eomerpuueckoe pacrnpeneneHue.
bunommanpHOE pacripeneneHne U €ro CBOHCTBaA. [ unepeomempuyeckoe pacnpeoenenue u e2o

ceoticmed.

HenpepeiBHble ciy4aliHble BeqW4YuHBL. IIMOTHOCTB BepoATHOCTH. DYHKLUSA pPaCHpPENENCHHUs.

PaBHOMEpHOE pacnpeneneHue.
Toxazamenvroe pacnpeodenenriie, e20 napamempeul.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacnpenenenve. @ynkums Jlamaca.
ITapamerpsl HOpManbHOro pacnpeneneHus. Ilpumepbl ciy4alHbIX BEIMYMH, IOJYMHEHHbBIX
HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh HM3MEpPEHHH, POCT dueNoBeKa). [lemmpanvnas npeoensHas

meopema.

Hepasencmeso Yebwviumesa. Teopema Yebviumesa u meopema bepuynnu. 3akon 6onsuiux uucel.
Buibopounviit memoo usmepenus eeposmuocmeii. Ponv 3axona oonsuiux uucen 6 mayxe, npupooe u

odwecmee.

KoBapmanus nByx ciydaiiHbix BenuuuH. IlonsaTue o ko duumenre koppensiunu. CoBMecTHbIE
HAaOJFIOEHUST JIByX CIIyYalHBIX BENHUYWH. Beibopounsiii kodpguyuenm xroppenayuu. Jluneiinas

peepeccusl.

Cmamucmuyeckas eunomesda. Cmamucmurd Kpumepus u e€ ypoeeHb 3HAYUMOCMU. HpO@@pKCl
npocmeﬁmux 2Unonmes. 9ﬂ4nupuuecmte pacnpe@eﬂeﬂuﬂ U UX C6A3b C meopemudecKkumu

pacnpeoenenusmu. Paneosas koppensyus.

HocmpoeHue coomeemcmeuii. Hnvexmuenvie u CIOPDBEKMUBHbIE COOMBEMCNIGUAL. Buem;uu.

Jluckpemuas nenpepwvisnocme. lpunyun Jlupuxie.
Kooupoesanue. J[eouunas 3anucs.

Ocnoenvie nonsimus meopuu epagos. Jlepesws. J[eouunoe oepeso. Ceéaznocme. Komnonenmuor

cesiznocmu. Ilymu na epagpe. Jiineposst u I amunsmonosst nymiu.



3. TemaTH4YecKoOe MJIAHUPOBAHHE
TemaTnueckoe IJIaHUpOBaHHE
no ajredpe U HAYAJIAM MATEMATHYECKOro aHaau3a B 10 kiacce

TemaTuyeckue pasaesbl

Koa-
BO
4acoB

JlelicTBUTE/IbHBIC YHUCJ/IA

ITonsiTHE NENHCTBUTENBHOTO YUCIA

Mmuoxecta yncen. CBONCTBA AEHCTBUTEIBHBIX YHUCE

Mertoa MaTeMaTH4Y€CKON HHAYKIIIH

IlepecTranoBku

Pasmemenus

Coueranus

JloKa3aTenbCTBO YUCIIOBBIX HEPABEHCTB

JlenuMoCThb HebIX Yucen

CpaBHeHHs IO MOZLYJIIO M

3amauu ¢ UeIOYUCICHHBIMI HEU3BECTHBIMU

Jluopanmossr ypasnenus. Ilennvie Opoou. Teopema Depma o cymme
K8aAOpamos.

Teopemvr 0 npubnuNICenUU OLUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

Muooacecmea Ha KOOPOUHAMHOTE NIOCKOCHIU.

12

PanuoHa/ibHBIE YPABHCHHA H HEPABCHCTBA

PaumoHanbHbIe BbIpaKEHUS

®opmynel bHOMa HbIOTOHA, CyMMBI M Pa3HOCTH CTETICHEH

Ocnoenas meopema apugpmemuru. Ocmamku u cpasnenus. Aneopumm
Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema @epma. g-uynvie
cucmemor  cyucienus. Dynxkyusa nepa, uyucio U cymma  oeaumenei
HAMYpPabHO20 YUCIA.

PaunoHnanbHble ypaBHEHUsI

CucreMsl pallOHaJIbHBIX YpaBHEHUM

MeTton UHTEPBAJIOB pPELIEHUs HEPABEHCTB

PannonanbHble HEpaBEHCTBA

Hecrtporue HepaBeHCTBa

CucreMbl pallMOHaIbHBIX HEPABEHCTB

Hepaeencmeo Kouw—EBynsxosckoeo, nepasencmeo Hencena, nepasencmea
O CpeoHux.

Teopema Buema, meopema be3y. Ilpusooumsie u Henpusooumvie
muoeounenst. Ocnosnas meopema anzebpor. Cummempuyeckue MHO20UIEHDbL.
Llenouucnennvie u yeno3naunsvie MHO2OUIEHDYL.

18

Kopens crenenn n

[onsitne pyHKLIMYU 1 €€ rpaduk
Oyukuusa y = x"

IloHATHE KOpHSA CTENEHH N

KopHu 4é€THOI 1 HEUETHON CTeneHen
Apudmernuecknii KOpeHb

CBOJiCTBa KOpHEl CTeNeHU n

12




CreneHb MOJ0KHTEILHOI0 YHCJIA

CreneHb ¢ paliMOHAIbHBIM TIOKA3aTeNeM

CBoiicTBa CTENEHN ¢ PALMOHAIBHBIM [TOKAa3aTeIeM

IonsATHE NIpenena nocae0BaTeIbHOCTH

CaoiicTBa npeaenos

beckoHeuHO yOBIBaroIasi reOMeTpUIecKast POrpeccust

Uucno e

ITonsiThe cTeneHn ¢ UPPaLMOHAIBHBIM ITOKa3aTeNIeM
ITokazaTenpHast QyHKIHS

Cymmsr u psidst, MEMOOBI CYMMUPOBAHUSA U NPUSHAKU CXOOUMOCHIU.

13

Jlorapugmsi

[Tousitue norapudma

Jlorapudwm, coiicTa sorapugma.

CgoiicTsa norapudmon

[Ipeobpazosanne norapupMUIECKUX BBIPAKEHHUHN.

Jlorapudmmueckast pyHKIuSA

Jlorapudmuueckast QyHKIHS 1 ee CBOICTBA U rpaduK.

JlecATUYHBIN U HATYPaJIbHBIN JIOrapudM.

Crenenb ¢ NeHCTBUTENBLHBIM MOKa3aTeeM, CBOWCTBA creneHn. CTeneHHas

(byHKLUS U ee CBOHCTBA U IrpaduK.

IHoka3zarejbHbIC M JTOrapupMuYecKre ypaBHeHHS H HEPaABEHCTBA

IIpocreiimne noka3arenbHble YPaBHEHUs

[IpocTeiime gorapudMuuecKie ypaBHEHHS

YpaBHEHHUs1, CBOAALINECS K IPOCTEMIINM 3aMEHON HEU3BECTHOTO
IIpocreiine nokasaTeabHble HEPABEHCTBA

[Ipocretimue norapudmuueckue HepaBeHCTBA

Jlorapudmuueckie ypaBHEHUs] U HEPABEHCTBA.

Hepasencrtsa, cBOAAIUECs K NPOCTEHINNM 3aMEHON HEU3BECTHOIO
IIpocreiilune nokasaTenbHblE YpPAaBHEHHMs U HepaBeHCTBa. IlokasarenpHas

¢byHKUMA U ee cBocTBA U rpaduk. Uncno € u QyHKUus y =e*.

11

CuHYyC 1 KOCHHYC yIJia

[TonsTue yrna
Pagnannas wmepa yrna PaaumaHHas Mepa yria, TPUTOHOMETPHUYECKAs

OKPY>KHOCTb.

Omnpenenenue cuHyca U KOCHHyCa yriia
OcHoBHBIE POPMYIIBI UTA Sin & U COS &
Apxkcunyc

APKKOCHHYC

TaHreHc U KOTAaHIeHC yrJa

OmnpeneneHue TaHreHCca M KOTAHT€HCA yIiia
OcHoBHBIE opMyIBl U tg @ U ctg a
ApKTaHreHc

ApPKKOTaHT€HC

DopmyJIbI CII0KEHUSI

Kocunyc pa3HOCTH 1 KOCHHYC CYMMBI ABYX YTIJIOB
DopMy bl AJ11 JONOJHUTEIBHBIX YIJIOB

11




CuHyC CyMMBI U CUHYC Pa3HOCTHU ABYX YIJIOB

CyMMa U pa3HOCTb CUHYCOB U KOCHHYCOB

DopMy bl AJI1 JBONMHBIX U MOJOBUHHBIX YIJIOB

IIpoussenenne CHHYCOB U KOCHHYCOB

DopMy bl AJ11 TAHTEHCOB

@DopMyJIbl  TIPUBEACHUS, CIIOKEHUS TPUTOHOMETPUYECKUX  (YHKIIHIA,
¢dopmysBl IBOMHOrO M TOJOBUHHOrO aprymenrta. IIpeoOpa3oBaHue CymMbl,
Pa3HOCTH B MPOU3BEACHNE TPUTOHOMETPUUECKUX (PYHKIHHA, 1 HAOOOPOT.

10 Tpuronomerpuyeckue GyHKIUUH YHCI0BOI0 apryMeHTa 9
TpuroHomerpudeckue (yHKUMHM UYHCIOBOTO apryMeHTa ) =COSX,
y=sinx, y=tgx, y=ctgx. CpoiicTBa U rpapuku TPUTOHOMETPUUECKUX
byHKUMHA.
@yHkIUA Yy = sinx
DyHKIUA Y = COSX
@OyHkua y = tgx
@yHkusa y = ctgx
TpuroHomerpuieckue PyHKLINN YUCET U YTIIOB.
OOpatHble TpuUroHOMeTpHuUecKHe (YHKIMHM, WX T[JIABHbIE 3HAYCHMS,
CBOHCTBA U TpaduKu.
11 TpuronomeTrpuyecKue ypapHeHHs] H HEPABEHCTBA 12
IIpocreiimne TPUrOHOMETPUYECKHUE YPABHEHUS
Tpuronomerpuyeckue ypaBHEHHs.
YpaBHEHHUs1, CBOAALINECS K IPOCTEMIINM 3aMEHON HEU3BECTHOTO
IIpMeHeHNe OCHOBHBIX TPUTOHOMETPHUUECKHUX (POPMYN Ui pereHHs
ypaBHEHUI
OnHopoaHble ypaBHEHUS
OnHOpOAHBIE TPUTOHOMETPUYECKUE YPABHEHMUSI.
IIpocreiimne HepaBeHCTBA [ CUHYCA U KOCHHYCA
IIpocreiiine HepaBeHCTBA A1 TAHIEHCA U KOTAHT€HCA
Hepasencrtsa, cBOAAIUECs K NPOCTEHINNM 3aMEHON HEU3BECTHOIO
BBenenue BcrioMoraTenbHOro yria
Pemenne npocTedinx TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocrelimue
CUCTEMbI TPUTOHOMETPHUYECKUX YPaBHEHU.
12 DJIEMEHTBI TEOPUH BEPOSITHOCTEH 8

Beposimuocmnoe npocmpancmeo. Axcuomsl meopuu 6eposimHocmei.
[ToHsiTHE BEPOSITHOCTH COOBITHS

CBolicTBa BEepOSTHOCTEH COOBITHI

OTHOCHUTENBbHAST YACTOTA COOBITHS

YcnoBHas BeposaTHOCTh. HezaBrcuMble COOBITHS

IlpaBuno ymHOXEHHs BeposATHOCTEH. DopMyna MOJHON BEPOATHOCTH.
®dopmyna barieca.

JluckpeTHble ciydaliHble BeJIMYMHBI U pacnpeaeneHus. CoBMeCTHBIE
pacnpenenenus. PacnpepeneHne CyMMbl W NPOU3BENCHHS HE3aBUCHMBIX
CIy4alHBIX BeNM4YMH. MareMaTHdyeckoe OXMAAaHWE W OHUCNEPCUs CIy4YalHON
BEIMYUHBL. MaTeMaTH4eckoe OXMIAHUE W AUCHEPCHs CYMMBI CIy4YalHBIX
BEJINYUH.

bunapnas clyvaiiHas BEJIMYNHA, pacopeaenaeHue bepnymnu.
I'eomerpuueckoe pacnpenenenue. buHOMHManbHOE pacHpeAecneHue U ero
cBoiicTBa. [ unepeeomempuyeckoe pacnpeoeienue u e20 C6OUCmadL.




HenpepriBHble ciiyyalinbie BETUYUHBL. [1IOTHOCTD BepoATHOCTU. DyHKLINS
pacnpeneneHus. PaBHOMeEpHOE pacnpeneneHue.

13

IloBTOpEeHHne

ITosTopenue. Pemenne 3a0a4 ¢ UCHOJBb30BAHUEM CBOMCTB YHUCEN U CUCTEM
CUHUCJIEHUs, AEJIUMOCTH, JOJEH U YacTel, MPOLEHTOB, MOAYJeH uncen. MoayJib
YHClia U ero CBOWcTBa. PemmeHue 3agad Ha ABUKEHHE M COBMECTHYIO paboTy,
CMECH U CIUIABbI C TIOMOINBIO JIMHEHHBIX, KBAIPATHBIX U JIPOOHO-PAIOHATBHBIX
ypaBHEHUN U UX cUCTeM. PeleHne 3a1a4 ¢ MOMOIIBIO YHUCIOBBIX HEPABEHCTB U
CHCTEM HEPaBEHCTB C OIHOW IEPEMEHHOH, C TNPUMEHEHHeM H300pakeHus
YUCJIOBBIX TMPOMEXKYTKOB. PeleHue 3amad C HCMOJb30BAHUEM UHCJIOBBIX
bysknuit u ux rpadukos. Mcrnoiap3oBaHue CBOWCTB U TpadUKOB JIMHEHHBIX H

KBaJPaTHUHBIX (PYHKIHMH, 00OpaTHONH MPONMOPLUHMOHATIBHOCTA U (PYHKIUHU J = \/; .

I'paduueckoe pemeHue ypaBHEHUH W HepaBeHCTB. Mcmonb3oBaHue omepaiuit
HaJ MHOXKECTBaMM M BBICKA3bIBAaHUSMH. MICIIONB30BaHHE HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJHOW MEePEMEHHOM, YUCIIOBBIX MPOMEXKYTKOB, X OObEAMHEHUN U
nepeceueHnit. [IpuMeHeHne npu pelIeHuu 3ajad CBOMCTB apuPpMeTHIecKoll u
reOMETPUYECKON MPOrpecCuy, CYMMHUPOBAaHHS OECKOHEUHOH CXOsIIeics
reOMETPUYECKON MPOrPECCUH.

Pemenne 3agad ¢ HCOOAB30BAHMEM CBOMCTB CTENEHEH U KOPHEH,
MHOTOWJIEHOB, MpeoOpa3oBaHM MHOTOYJIEHOB U JAPOOHO-PALMOHAIBHBIX
BBIpAKEHMI. Pelenne 3a1a4d ¢ HConb30BaHUEM IPAalyCHOM MepBHI yria.

3akoHbl Joruku. (OJcHosHvle no2uyeckue npasuid. PereHne JOTH4ecKux
3a/1a4 C UCIOJIb30BAaHUEM KPYToB Djiepa, OCHOBHBIX I0CUYECKUX NPABUI.

HctunHBIE M JIOXKHBIE BBICKA3bIBAHUS, ONEPALMM HAJ BBICKA3BIBAHUSIMU.
Aneebpa evickazvisanuii. CBA3b BBICKA3bIBAHMNA C MHOXKECTBaMU. KBaHTOpPHI
CYIIECTBOBAHUS U BCEOOIIHOCTH.

Vmozakmodennst. OOOCHOBaHMST M JOKA3aTeNbCTBO B MAaTEMaTHKE.
Teopembl. Buabl MaTeMaTHUeCKUX YTBEPXKIOCHHWH. Budsr O0oKa3amenscms.
Mamemamuyueckas — UHOYKYUA. Ymeepocoenusn:  obpamnoe  oannomy,
NpOMUBONONOICHOE, 0bpamuoe npomueononodicnomy oannomy. llpuzHak wu
CBONCTBO, HEOOXOUMBIE M JJOCTATOYHBIE YCIOBHSI.

IToBropenune. Hcnonp3oBanne Tabiaum W auarpaMm Al TPEACTABICHUS
JaHHBbIX. Pemienne 3amad Ha MNPHUMEHEHHE OINMCATENBbHBIX XapaKTEPUCTUK
YHCIIOBBIX HAOOPOB: CpPEOHHMX, HAUOONBLIET0O W HAUMEHBLIETO 3HAYCHUS,
pa3maxa, OHMCIEPCUH U CTAHAAPTHOIO OTKJIOHEHMs. BpMucieHue 4actor u
BEpOSITHOCTEH  cOObITMH.  BhrmciaeHne  BeposSTHOCTEH B ONBITaX €
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU HUCXOJIaMH. Hcnonb3osBanue
KOMOWHATOPUKH.  BbIUUCIEHHE  BEPOSTHOCTEH  HE3aBHUCUMBIX  COOBITHIA.
HcnonszoBanne GopMynbl CIOXKEHHsT BEPOSITHOCTEH, quarpamm Diiepa, aepesa
BeposiTHOCTEH, (popmyibl bepHysmu.

lokazamenvroe pacnpeoenenue, e2o Hapamempul.

Pacnpeoenenue  Ilyaccona u  e2o  npumenenue.  HopmaabHOe
pacnpenenenue. @ynkuus Jlamnaca. [lapameTpsl HOPpMaTBHOTO pacrpeneaeHUs.
HpI/IMepr Cﬂy‘{aﬁHbIX BCJIMYHH, TIIOAYHNHCHHBIX HOPMAJIBHOMY 3aKOHY
(MOTpenTHOCT,  M3MEPEHHUH, pOoCT 4YeNnoBeka). [lewmpansHas npeoeivHas
meopema.

Hepasencmeo Yebdvrmesa. Teopema Yebdviuesa u meopema bepuynnu.
3axon oonvutux yucen. Buioopounsiii memoo uzmepenus eeposimuocmeil. Ponv
3aKOHA DONBULUX YUCEN 8 HAYKe, NPUPOOe U 00ujecmee.

15




KoBapuanusi nByx ciay4aiiHeix BenuduH. lloHste o koadduimeHTe
koppemsinu. CoBMeCTHbIE  HAOMIONEHWs]  JBYX  CIYYalHBIX  BEJWYHH.
Buibopounvtii koaghpuyuenm xoppensyuu. Jluneiinas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuxa Kpumepus u ee YpOoBeHs
suauumocmu. lIposepka npocmetiuiux eunomes. IMnUpUYecKue pacnpeoeenus u
UX C6513b C meopemuyeckumMy pacnpeoenenuamu. Paneosas koppensyus.

Konuuecmeo uacoe 3a kype 10 knacca

140

Temaruveckoe miaHupoBanue no reomerpuu B 10 kiacce

TemaTuueckue pasaesbl

Koa-
BO
4ac0B

HexoTopsie cBeeHus U3 IIAHAMETPHH H AKCHOMBI
cTepeoMeTpuH

VYTibl ¥ OTpe3KH, CBA3aHHbBIE C OKPY>KHOCTBIO

Pemenne TpeyronbHUKoOB. TeMbl

Teopema Menenast u UeBnl

Dmmrnc, runepoona u napadona

IIpenmer crepeomerpun

AKCHOMBI CTEpEOMETPUN

Hexoropsle cnencTsus U3 akCuom

OcHOBHbIE MOHATHUS T€OMETPUH B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU
U CHENCTBUS U3 HUX. [lousimue 06 axcuomamiryeckom memooe.

15

IHapanneabHOCTh NPAMBIX U INIOCKOCTEH

[TapannenbHbIe IPSMBIE B TPOCTPAHCTBE

ITapannenbHOCTL TPEX NPSMBIX

[TapannenbHOCTb MPSAMON U TUIOCKOCTH

CxpemuBatoiiecs npsimMble

CkpemuBaromuecs: IpsiMble B IPOCTPAHCTBE. YTOJI MEXIY HUMHL.

VYTJIBI C COHAIPABIEHHBIMHA CTOPOHAMH

Yroa Mexay NpsiMbIMU

[TapannenbHble MIOCKOCTH

CaoiicTBa mapajIeNbHBIX TUIOCKOCTEH

Terpasap

Buovt  mempasopos.  Opmoyenmpuueckuii  mempasop,  KaAPKACHbII
mempasop, pasHoepantviii mempasop. llpsamoyeonvusiii mempasop. Meouanwr u
OumMeouanvl mempasopad.

[Tapannenenunen

ITapannenenunen.  CpolicTBa  napajuienenunena.  IIpsMoyronbHbli
napaJulesIenumes.

3amayun Ha MOCTPOEHUE CEUCHUI

TeopeMbl O mapamIeNbHOCTH MPSIMBIX M TUIOCKOCTEH B TNPOCTPAHCTBE.
[TapannensHoe npoekTHpoBaHUE H u300paxkeHue Quryp. [eomempuueckue
Mecma moyex 6 npocmpancmee.

16

IlepneHAUKYISIPHOCTH NPAMBIX H INIOCKOCTEHH

IlepnieHguKysIpHBIE NPSIMBIE B IPOCTPAHCTBE

17




ITapannenbHble NpsiMble, NEPIEHAUKYISIPHBIE K INTIOCKOCTH

IIpusHak nepneHauKyIAPHOCTH MPSIMOM U TNIOCKOCTH

Teopema 0 npsAMON, NEPIEHANKYISIPHON K INIOCKOCTH

PaccTosiHMe OT TOYKU 10 MIOCKOCTH

IlepneHauKyasIpHOCTL  NPAMOM W IUIOCKOCTH. OptoronanbHoe
npoekTuposanue. HaknoHHbIE U TPOEKIUH.

TeopeMa 0 Tpex nepHneHanKyJIsApax.

Yron Mexay NpsAMON U TUIOCKOCTBIO

JIByrpaHHBIN yrou

IIpusnak nepneHauKyIIPHOCTU ABYX INIOCKOCTEN

IIpsAMOyronpHBIN NapaieNenunen

Tpéxrpannelii yron

MHoOrorpasHsIil yroja

1Inowaos opmoeonanvnoii npoexkyuu. IllepnenOuxyisaproe cevenie npusmsi.
Tpexepannviii u mnozoepannsiii yeon. Ceoiicmea NiOCKUX yen06 MHO2OZPAHHO2O
yena. Ceolicmea NIOCKUX U OBYZPAHHBIX Y2108 mpexepanno2o yaid. Teopemvr
KOCUHYCOB U CUNYCOB OJIsl MPEeXSPAHHO20 V2.

¥Yrnbl B npocTpaHcTBe. IlepnenauKkyisipHbIe MIOCKOCTH.

Memoowsr  Haxoxcoenust  paccmosanuti - mMexHcoy — CKpeujuSarouuUMuUcs
HPAMBIMI.

Paccrosinust mexny ¢urypamm B mpocrpancte. OOMmMi nmeprieHANKYIISpP
JBYX CKPELIUBAOLIUXCS MPSIMBIX.

MHoOrorpaHHuKH

[TonsiTue MHOrOrpaHHUKa

Buner MHOTOrpaHHUKOB. Paseepmru mnocoepannuxa. Kpamuaiiviue nymu
HA NOGEPXHOCMU MHOLOCPDAHHUKA.

I'eomeTpuueckoe Teno
ITIpusma. HaknoHHBIE TPU3MBL.

IIpocTpancTBenHas Teopema [Tudaropa

IMupamupa. Bunsl nupamun. ITupamunel ¢ paBHOHAKJIOHEHHBIMU peOpaMu
Y T'PaHsIMU, UX OCHOBHBIE CBOMCTBA.

IIpaBunbHas nupamMuia.

DJIeMeHTbI IPaBUJIbHOM MUPaMHUBI.

YceuéHHas nupamuaa

Teopema Diinepa.

IIpaBusbHbIE MHOTOTPaHHMKH. Jeoiicmeennocmuo NpasUIbHbIX
MHOOSPAHHUKOS.

CumMeTpusi B IPOCTPAHCTBE
DJeMeHTbl CAMMETPHH MPAaBUIIbHBIX MHOTOTPAHHUKOB
I1omaay NnoBepxHOCTEH MHOTOTPAHHUKOB.

14

IHoBTOpeHue

Harnsgnas  crepeomerpusa. Ilpusma, mapamnenenunesn, NUPaMuna,
TeTpasip.

Jlocmpaueanue mempasopa 0o napannenenuneod.

Teopema  Menenas  onn mempasdpa.  IloctpoeHune — cedeHHi

MHOTOTPaHHUKOB METOAOM cienoB. LlenTtpanbHoe npoekTupoBanue. llocTpoeHue
CE€YEHUI MHOTOTPAHHUKOB METOOM MPOEKIUH.




| Konuuecmeso uacoe 3a kype 10 knacca
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TemaTnueckoe IJIaHupoOBaHHE
no ajredpe U HAYAJIaM MATEMATHYECKOro anajam3a B 11 kiaacce

TemaTuueckue pasaesbl

Koa-
BO
JacoB

DYyHKIHMH U UX I'paPuKH

DnemMeHTapHble PYHKINU

Ob6nactp onpenenenus u obmactb n3MeHeHUst GyHKIUN. OrpaHUUEHHOCTD
byHKIIUN

Haubonbiiee n HanMeHbInee 3Ha4eHHE (QYHKIIHH.

UETHOCTD, HEUETHOCTD, MEPHOANIHOCTD (DYHKIIHI

UeTHble 11 HEYETHBIE (PYHKLINH.

[Tepuonnveckne GyHKIMU U HANMEHBLIUHA TEPHON.

IIpomexxyTkn  BO3pacTaHusi, yObIBaHMs, 3HAKOIOCTOSHCTBA M HYJIH
byHKIIUN

Hynu pyHKUIMH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTb.

UccnenoBanue ¢GyHKOIMHA W TOCTPOCHHE UX TI'padUKOB 3JIEMEHTAPHBIMU
METOIaMHU

OcHOBHBIE cTTOCOOBI TpeoOpazoBaHms rpaduKOB

I'paduku QpyHKIUH, comepKauX MOIYIIN

Dynxyuu «OpoOHAsL YaACMb YUCHAY y={x} U «yenas uacme HUCIAY

y=[x].

IIpenen pyHKIHMH U HENPEPbLIBHOCTH

Ionsitne npenena GyHKINH

ITonsitne mpenena ¢yHKuMM B TOuKe. [lomsamue npeodena ¢hyuxkyuu 6
beckoneyHocmu.

OnHocTOpOHHUE MTpenebl

CroiicTBa npenenos QyHKIUHA

ITonsiTne HENpPepBIBHOCTH (PYHKLIUU

Acumnmomur  epagura  pynkyuu. Cpaenenue OGECKOHEUHO MAIbIX U
OeckoHeyHo 601bUlX.

HenpepsIBHOCTD 371eMEHTAPHBIX (PYHKUUH

HenpepsisHocTe QyHKumn. Ceoiicmea nenpepuienvix ¢hynxyuii. Teopema
Beitepwumpacca.

(PaspbiBHBIE PyHKINN)

OOpaTHble PyHKIUH
ITonsitne oOpaTHOH QyHKIUK
Bsanmuo obpatabie QyHKINH
I'paduku B3auMHO 0OpaTHBIX QYHKIHH

OO6patHble TpUrOHOMETpUYECKHE (PYHKITNU
ITprMeps! HCTIONIb30BaHMS OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIHIHA

IIpousBoanas

IloHnaTHE NPOU3BOAHON

11




IIpoussonnas cymmel. IIponssonnas pasHoctu

HenpepbiBHOCTh QyHKIINK, UMEOIIEH Tpon3BoaHyI0. Huddeperunan
Huddeperunpyemocts Ppynkiun. IlponsBonHas pyHKINU B TOUKE.
IIpoussonnas npoussenenus. [IponssoaHas 4acTHOrO

[IpousBonubie dneMeHTapHbIX (yHKImiA. [IpaBuna nuddepeHnrpoBaHus.

IIponsBonHas CIOXKHON (PYHKINU
I'eomerpuueckuii 1 GU3NIECKHIA CMBICIT TPOU3BOIHOM.

lIpumenenue npoussoonoii 6 usuke. Btopas TPOU3BOIHAS,
reoOMeTPHYECKUI U (PU3NIECKUN CMBICT.

€C

IIpumeHeHnne Mpou3BOIHONM

MaxkcuMyM 1 MUHUMYM (YHKLIAH

KacarenpHas k rpaduky QyHKIHH.

YpaBHeHHEe KacaTeabHOU

[pubnmxéHHbIe BBIMUCICHUS

Bospacranne u yopiBaHue QyHKINH

IIpon3BoaHbIE BBICUINX TOPSIIKOB

DKCcTpeMyM (QYHKIHH ¢ €AMHCTBEHHOH KPUTUYECKOW TOUKOU
Touku skcTpeMyma (MaKCUMyMa U MUHUMYMa).

UccnenoBanue sneMEHTapHbIX (YHKUMH HA TOYKH HKCTPEMyMa,

HanOoJblIee 1 HauMeHblIIee 3HAUeHNE C TIOMOIIBIO TIPOU3BOIHOM.
3amaun Ha MAKCUMYM U MHHUMYM
Acumnrotsl. JpoOHO-THHEHHas QyHKIHS
locmpoenue epaguros gynxyuii ¢ HOMOWBIO NPOUIBOOHBIX.

IIpumenenue npousBoO0HOT NPU peuieHuu 3a0ay.

Haxoorcoenue skcmpemymos pynryuii HeCKOIbKUX NEPEMEHNBIX.

16

IlepBooOpa3Hasi u HHTErpas

[TousiTe nepBooOpasHO
ITepBooOpasHas. HeonpeneneHHbIit HHTErpaI.

ITepBooOpa3Hble 3meMeHTapHBIX (yHKOMHA. [lnomans KpuBOJIHMHEHHOH

TpamneLuuu.
®opmyna HetotoHa-JleiOHnma.

OnpeneneHHbIl UHTErpall.

[TpubmmkéHHOoe BBIYUCICHUE ONPEIeIEHHOIO HHTErpaia

®opmyna HetoroHa—Jlefibnuma

CsoliicTBa OIpenenéHHOro HHTerpasa

[IpuMeHeHNe  ONpenenéHHbIX  WHTErPajioB B T€OMETPHUYECKUX
dusnueckux 3amadax

u

Buruucnenue naowaoeii ninockux gueyp u 06vemos men 6paujeHus c

HOMOUWbIO URMeZpaid..

13

PaBHOCHJIBHOCTH YPABHEHUIl H HEPABEHCTB

PaBHOCHITBEHBIE TPEOOpa30BaHUs ypaBHEHHUN
PaBHOCHIIBHBIE TPEOOpPA30OBAHMS HEPABEHCTB
HppaunonanbHele ypaBHEHUS.

YpaBHeHUs-CJ1eACTBUSA

[TonsTHe ypaBHEHUS-CAEACTBUSA
Bo3BeneHue ypaBHeHHUs B UETHYIO CTETIEHb




[Torenuuposanue torapupMUIECKUX YpaBHEHUH

Jpyrue npeobpa3oBaHusi, MPUBOIAIINE K YPABHEHUIO-CIICICTBHIO

[IprMeHeHNe HECKONbKUX MpeoOpa3oBaHUi, MPUBOISAIIUX K YPABHEHHUIO-
CJIECTBUIO

VYpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

9 PaBHOCH/ILHOCTH YPABHEHUII 1 HEPABEHCTB CHCTEMAaM 13
OCHOBHBIE TIOHATHS
Pemenne ypaBHeHHUI ¢ TOMOIIBIO CUCTEM
VYpasuenus suna [ (a (x)) = f (B(x))
Pemenne HepaBeHCTB C MOMOLIBIO CUCTEM
Hepasenctsa suza f (a (x)) > f (B(x))
Cucrembl MOKa3aTeNbHBIX, JIOTAPUPMHYECKUX H  HPPALHOHAIBHBIX
YPaBHEHHUH.
Cucrembl MOKa3aTeNbHBIX, JIOTAPUPMHYECKUX H  HPPALHOHAIBHBIX
HEPaBEHCTB.
10 PaBHOCH/ILHOCTH YPABHEHUII HA MHOXKECTBAX 7
OCHOBHBIE TIOHATHSI
Bossenenue ypaBHEHUS B UETHYIO CTETIEHb
YMHOXEeHUE ypaBHEHUs Ha (QYHKIIHIO
Hpyrue npeobpa3oBanust ypaBHEHUN
IIprMeHeHne HECKOMBKUX MpeoOpa3oBaHnil ypaBHEHUI
YpaBHEHHsI C JOMIOJHUTEIBHBIMH YCIOBUSIMHU
Meton nHTEpBANIOB IS pelneHust HepaBeHCTB. [IpeodpasoBanus rpadukos
GyHKUMA: CABHI, YMHOXXEHHE Ha YHCJIO, OTPaKEHHE OTHOCUTEIBHO
KOOPIMHATHBIX ocell. I'paduueckie MeToab! peleHnst ypaBHEHUH 1 HEPABEHCTB.
Pemenne ypaBHEHMII U HEPABEHCTB, COAEPKALIHUX MEPEMEHHYH IOJ 3HAKOM
MO JISL.
©Qopmyna bunoma Hviomona. Pewenue ypaeuenuii cmenenu 6viuie 2
CHEYUAILHBIX BUOO.
11 PaBHOCH/ILHOCTH HEPABEHCTB HA MHOKECTBAX 7
OCHOBHBIE TIOHATHSI
Bo3seneHne HepaBEeHCTB B YETHYIO CTETICHD
YMHOXEHNE HEPaBEHCTBA HA (DYHKIIHIO
Hpyrue nmpeoOpa3oBaHusl HEPABEHCTB
IIprMeHeHne HECKOIbKUX MpeoOpa3oBaHNil HEPABEHCTB
Hecrtporue HepaBeHCTBa
Memoowr peutenus pynkyuonansHvIx ypasHenuii u HepaeeHCcme.
12 MeToa MpOMEKYTKOB ISl YPABHEHHUI 1 HEPABEHCTB 5
YpaBHEHUs ¢ MOAYJISIMU
Hepasenctsa ¢ Mmonynsamu
MeToa UHTEPBAJIOB JJIsl HETPEPBIBHBIX (PYHKLIUH
13 Hcnonb3oBanue cBOCTB PYHKUMI IPH pelIeHHH YPABHeHH H 5

HCPABEHCTB

Ucnonp3oBanue obnacTeii CyecTBOBaHMs HyHKIUN
Hcnonp3oBaHne HEOTPULIATEIBHOCTH (PYHKIIUH
Hcnonp3oBaHNEe OrpaHUUEHHOCTH (DYHKIHIA




Hcnonp3oBaHre MOHOTOHHOCTH M SKCTPEMYMOB (PYHKLIUH
Hcnosp3oBanue CBOWCTB CHHYCAa H KOCHHYCA

14

CucremMbl ypaBHEHHIl ¢ HECKOJLKHAMH HEH3BECTHBIMH

PaBHOCUIIBHOCTE CUCTEM

Cucrema-ciieicTBHIE

Meton 3aMeHBI HEM3BECTHBIX

Paccyxaenust ¢ 4MCIOBBIMU 3HAUCHUSIMU MIPU PEIICHUN CUCTEM YPAaBHEHUM

15

IHoBTOpeHue

IlepBuuHbIe MpencTaBIeHMs] O MHOXXECTBE KOMIUIEKCHBIX YUCelN. /[eticmeus
¢ Kkomnnexcuvimu yuciamu. Komnaexcno conpsicennsie uucaa. Mooyis u
apeymenm uucaa. Tpueonomempuueckas hopma komniekcno2o uucaa. Peutenue
YpasHeHuil 6 KOMIIEKCHbIX YUCTICX.

MHoxecTBa (YHCIIOBBIEC, TeOMETpUYECKUX (Guryp). XapakTepucTHIeCKOe
CBOWCTBO, 3JIEMEHT MHOXECTBA, MYyCTOE, KOHEYHOE, OECKOHEUHOE MHOXKECTBO.
CrnocoOwr 3amanusi MHOXKeCTB llomMHOkecTBO. OTHOIIEHUS TPUHAIJICKHOCTH,
BKJIFOUEHHs, paBeHcTBa. Omnepaunn Han MHOokectBamu. Kpyru Oiinepa.
Koneunsie u OeckOHEUHbIE, CUSTHBIC U HECUETHBIC MHOKECTBA.

locmpoenue  coomeemcmeuii.  Hnvekmuénusie U CIOPBLEKMUGHBIE
coomeemcmeus. buexyuu. /[uckpemnasn nenpepwienocms. lpunyun /[upuxie.

Koouposanue. J[souunas 3anucs.

Ocnoenvie  nousmus meopuu epagos. Jlepeswvs. Jleouunoe oepego.
Cssiznocms.  Komnonenmer  cesisnocmu.  Ilymu  na epagpe.  Diinepossr  u
L amunemonoesr nymu.

19

Konuuecmeso uacoe 3a kype 11 knacca
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Temaruueckoe miaHupoBanue no reomerpuu B 11 kiacce

TemaTuueckue pasaesbl

Koa-
BO
4acoB

nauHAp, KOHYC | Wap

Tena BpawmeHus:: TUIMHAP, KOHYC, Iap U cdepa.
[lonsTue uunuHapa

IInomane NOBEPXHOCTH LUJIUHAPA

ITonsTue koHyCa

IInomane NOBEPXHOCTH KOHYyCA

Y ceu€HHBIN KOHYC

Cdepa u map

[TapoBoii cerMeHT, MapoBOi CIIOH, IApOBOH CEKTOp (KOHYC).
BsanmHuoe pacrionoskeHue cepbl 1 IUIOCKOCTH
KacarenpHas miuockocTs k cdepe

[Tnomans chepsr

BsanmHuoe pacrionoskenue cepbl U IpsMOit

Coepa, BrcanHas B UMWJIMHAPUIECKYIO TIOBEPXHOCTD
Coepa, BrcaHHasi B KOHHYECKYIO TIOBEPXHOCTh
CedeHust TUIMHIPHUYECKON TOBEPXHOCTH

CedeHuns: KOHMIECKOH ITOBEPXHOCTH

16




CeueHust UMIIMHIPA, KOHYCA U 1apa.

YcedyeHHas nupamMuaa U yCEYEHHBIN KOHYC.

O0LEMBI TE

[Tonsitne o6bema. OGbeMbl MHOTOTPaHHUKOB. OOBEMBI TEJT BpaIlEHHUS.
O0BEM NPSIMOYTOJIBHOTO TapajuIeNenuIena
O06BEéM npsiMOli IPU3MBI

Axcuomer  06vema.  Bvieoo  gopmyn  00vemos  nNpAMOYy20nbHO20
napasnenenuneoda, npuszmst u nupamuosl. Dopmynvl ONsl HAXONHCOEHUs 0Ovemda
mempasopa. Teopemvr 06 omuouteHusx 06vEMO8.

O0béM nuIMHIpa

Boruucnenne 06bEMOB TEN € TTOMOLITBIO HHTETpaa

IIpunooicenus unmecpana x 6vlvUCIEHUIO 00BbEMO8 U NOGEPXHOCMEN meil
spaugenus. [lnowaos chpepuueckozo nosica. Q6vem waposo2o cosi.

[Tnomans chepsr.

OO6BEM HAKIIOHHOW MPU3MBI

O0OBbéM TUpaMUIbI

O0OBbéM KoHycCa

O0béMm mrapa

OOBEMBI IAPOBOrO CErMEHTA, IMAPOBOTO CJIOS M [IIAPOBOTO CEKTOPa
[Tnomans chepsr

IIpumenenue 06vermos npu peuieHu 3a0au.

17

BekTopbl B IpocTpancTBe

ITonsTue BexTOpa

BexTopel 1 KOOpPIUHATSL.

PaBeHCTBO BEKTOPOB

CnosxeHue 1 BEIMUTaHUE BEKTOPOB

CyMMa HECKOJIbBKUX BEKTOPOB

CyMMa BEKTOpPOB, YMHOKEHHE BEKTOPA Ha YUCJIO.
KomnanapHbie BEKTOPEI

IIpaBuno napannenenunena

PaznosxeHne BeKTOpa o TPEM HEKOMIUIAHAPHBIM BEKTOpaM

MeToa KOOpPIMHAT B pocTpaHcTBe. /[BuxKkeHus1

[IpsimoyronpHast cuCTEMa KOOPAUHAT B IPOCTPAHCTBE

Koopaunate! BexTopa

CBs13p MEXXTy KOOPAMHATAMH BEKTOPOB U KOOPIUHATAMH TOUEK

IIpocreiimue 3ana4n B KOOpAUHATAX

YpaBHeHue chepbl

Yroa Mexay BEKTOPaMH.

CkansipHO€ MPOU3BEIEHNUE.

Bouucnenue yrios Mexay MpsiMbIMH U TUIOCKOCTSIME

YpaBHEHHE MIOCKOCTH

LlentpanpHas cuMMeTpus

OceBas cummerpus

3epKkalibHas CUMMETpUs

ITapannenbHbIH nEpPEHOC

[Ipeobpazosanue mopodusi

YpaBHeHue miockoctd. DopMyna  pacCTOSHUS  MEXAY TOYKAMHU.
Ypasuenue chepol. Dopmyna paccmosnus om mouku 0o niockocmu. Cnocobsi
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