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1. IInanupyemble pe3yabTaThbl OCBOEHHS NMPeIMeTa ajaredpbl

Jlnst oGecriedeHus BO3MOXKHOCTH YCIICIITHOTO MTPOIOJKEHHS 00pa3oBaHus Ha 0a30BOM U
yriyOJIEHHOM (BBIICICHO KYPCHBOM) YPOBHSX BBITYCKHHUK ITOJTYYUT BO3MOKHOCTh HAYYUTHCS B 7—9
Kjaccax:

DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

OHGpI/IpOBaTB INOHATUAMUA. MHOXKECTBO, XapaKTepI/ICTI/IKI/I MHOXECTBA, 3JICMCHT MHOXKCCTBA, HyCTOG
MHOKECTBO, KOHEYHOE U OECKOHEYHOE MHOXKECTBA, ITOJMHOKECTBO, IPHHA ICIKHOCTD, BKIIFOUEHHE,
PaBEHCTBO MHOKECTB;

* 300paykaTh MHOKECTBA U OTHOIIIEHWE MHOYKECTB C IIOMOIIBI0 KPYTOB DHjepa;

* OIPEACIIATh MPUHAJICKHOCTD JIEMEHTAa MHOKECTBY, 00bEIMHEHHIO U TIEPECEUCHUIO MHOXKECTB;

* 33J1aBaTh MHOKECTBO MEPEUUCIICHUEM €TI0 AJIEMEHTOB, CJIOBECHOTO OMUCAHUS;

* HAXOJUTh NIEpeceueHrue, 00beIMHEHHE, TOAMHOXKECTBO B MPOCTEHIINX CUTYAIUAX;

* ONIEPUPOBATH MOHATUSAMU: ONPEACICHUE, AKCHOMA, TEOPEMA, JI0KA3aTENIbCTBO, BEICKA3bIBAHUE,
HUCTUHHOCTHB U JIO’)KHOCTDH BbICKA3bIBaHUA, OTpI/IIlaHI/Ie BI)ICKaSBIBaHPIfI, onepam/m HaJa BbICKa3bIBAHUSAMU: U,
WJIU, HE, YCIIOBHBIE BBICKA3bIBAaHUS (MMILTUKALINH );

* IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIsl MOATBEPKACHUS CBOMX BBICKA3bIBAHMI;

* CTPOUTH BbICKa3bIBaHUs, OTPUIIAHUS BHICKA3bIBAHUH.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeIMETOB:

* HCIOJIb30BaTh TpaduuecKoe MPEACTaBICHIUE MHOKECTB JIJIsl OTTMCAHUS PEATbHBIX MPOIIECCOB U
SIBJIICHUH TIPU PELICHUH 33/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB;

* CTPOUTH LEMOYKH YMO3AKJIFOUEHU HA OCHOBE HUCIIOJIb30BaHUSA

HpaBI/IJI JIOTUKH,

* HCIIOJI30BATh MHOYKECTBA, OMEpaIli ¢ MHOKECTBAMH, X rpaduueckoe mpeacTaBIeHUE s
OIINCaHUs pCaJII)HI)IX Hpouecc03 nu ﬂBHCHHﬁ.

Yucaa

* OnepupoBaTh NOHATUAMU: HATYPAIbHOE YUCIIO, LEJI0€ YUCIIO,

OOBIKHOBEHHAs IpOOk, IECATUUHAS IPOOb, CMelIaHHas! Ipo0k, palliOHATLHOE YHCIIO,
apudmeTHyecKuil KBaJIpaTHBIN KOPEHb;

d OnepI/IpOBaTB IIOHATUSAMU . MHOXKCCTBO HaTypaJ'[I)HI)IX YHUCECJI, MHOXKECTBO ILICJIBIX YHUCECII,
MHOXECTBO paIII/IOHaJ'II)HI)IX YHuCell, I/IppaHI/IOHaJ'II)HOG qucio, KBa}IpaTHI)IfI KOpeHB, MHOXECTBO
HGfICTBI/ITGJIBHBIX YHCEII, FCOMeTpI/I‘IGCKaSI I/IHTepHpeTaIII/ISI HaTypaJ'II)HI)IX, CJIBIX, paHI/IOHaJ'IBHI)IX,
HGfICTBI/ITCJ'II:HI:IX YUCCII,

* IOHUMATh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aMKCH HATYPAIbHOTO YHCIIa,;

* UCIIOJIB30BaTh CBOVMCTBA YMCEIl U MPAaBUIIA ICVCTBUM IIPU BBIIIOJIHEHUN BBIUYMCICHHUM, B TOM YUCIIE
C UCIIOJIB30BAaHUEM IIPUEMOB PALIMOHAIBHBIX BBIUUCICHUN;

* UCIOJIb30BaTh MPU3HAKU JE€TUMOCTH Ha 2, 5, 3, 9, 10 npu BRINOJHEHUU BBIYMCICHUN U PEIICHUN
HECJIOKHBIX 33744,

® BBIIIOJIHATH OprrJ'IeHI/IC paI_[I/IOHaJ'II)HBIX YqHUCeJI B COOTBECTCTBUU C HpaBI/IJ'IaMI/I u C SaﬂaHHOI\/'I
TOYHOCTBIO;

* OLICHMBATh 3HAYEHUE KBAJPATHOTI'O KOPHS U3 MOJOKUTEIBHOTO LEJI0T0 YUCTIa;

d paCHOSHaBaTI) paHI/IOHa.]'H)HBIe 158 I/IppaIlI/IOHaJ'II)HI)Ie quciia nu CpaBHI/IBaTL ux,

* MPEACTABIATH PALIMOHAIBHOE YHCIIO B BUJIE IECATUIHON ApoOU;

* YIOPSIOYUBATH YKCIIA, 3aMCAHHBIE B BHIe OOBIKHOBEHHOW U IECATUYHON ApoOU;

» HaxoauTh HOJI 1 HOK uucen urcnosib30BaTh UX MPHU PEIICHUH 3aa4.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

* OUCHUBATH pGSYJ'II)TaTI)I BI)I'—II/ICJ'IeHI/Iﬁ l'[pI/I pemeHI/m HpaKTI/I'-IeCKI/IX 3aaa4,



* BBIMIOJIHATH CPABHEHHE YHCEN B peabHbIX CUTYAIUX;

* COCTABJIATH YMCIIOBBIE BHIPAXKEHUS MPU PELLICHUH MPAKTUYECKUX

3a[a4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX IMPEMETOB;

* IPUMEHSATH NPaBUJIa MPUOTMHKEHHBIX BHIYMCICHUH MPH PEIICHUH MTPAKTUYECKUX 3a/1a4 U 3aj1a4 U3
ApYruX y4eOHBIX MPEAMETOB;

* BBITNIOJIHATH CPaBHEHHE PE3Y/IbTaTOB BHIUMCICHUH MPH PEIICHUH MPAKTUYECKHX 33/1a4, B TOM
YHCJIe TIPU BBITOJTHEHUH MPUOIMKEHHBIX BHIYUCICHUI;

* COCTABJIATDH U OLICHUBATh YMCIIOBBIEC BHIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
IpYTUX y4eOHBIX MPEeIMETOB;

* 3aMCBIBATH U OKPYIJISATH YHUCIOBBIE 3HAUEHUS PEAbHBIX BEJIMYMH C UCIIOIb30BAaHHEM Pa3HbIX
CUCTEM U3MEpEHUSI.

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

* OnepupoBaTh MOHATHAMU: CTETIEHb C HATYPAJIbHBIM ITOKA3aTENIEM, CTEIICHb C IIEIIBIM
OTpHULATEIbHBIM [10KA3aTENIEM;

* BBITNIOJIHATH HECTIOKHBIE MMPEOOPa30BaHMSI I BEIYUCICHHS 3HAUCHUI YHCIOBBIX BBIPAKEHHIH,
COJIEp>KaIINX CTENeHH C HATypallbHBIM IOKa3aTelleM, CTEIIEHH C LIeTbIM OTPULIATEIbHBIM TOKa3aTelNeM;

* BBITIOJIHATH TPE0OPa30BaHUS LIEIbIX BHIPAKEHUN: paCKphIBaTh CKOOKH, TPUBOIUTH MOJO0HBIE
cllaraemble; BBIMIOJIHATh JCHCTBUS C OAHOWICHAMU (CII0KEHUE, BBIYUTAHUE, YMHOKEHHUE), IEHCTBUS

C MHOT'O4WIEHaMH (CIIO’KEeHUE, BRIYUTAHUE, YMHOKECHHE);

* HCIOJIB30BATh (YOPMYITBI COKPAIIEHHOTO YMHOXKEHHS (KBaJpaT CyMMBI, KBaIpaT Pa3HOCTH,
Pa3HOCTb KBAJPATOB) VISl YIIPOILIEHUS BRIYMCICHUN 3HAUYEHUN BBIPAKCHUIA;

* BBITIOJTHATD PA3JI0’KEHHE MHOTOWICHOB HA MHOKUTENIN OJJHUM U3 CIIOCOOOB: BEIHECEHHE 32
CKOOKY, TPYIITUPOBKA, UCIIOJIb30BaHUE (OPMYIT COKPAIIEHHOTO YMHOXKCHUS;

* BBIJICJIATH KBaJIpaT CYMMBI U KBaJIpaT pa3HOCTH OJTHOYJICHOB;

* pacKkjaabIBaTh HA MHOXKUTEJIHN KBAJPAaTHBIM TPEXUIICH;

* BBITIOJIHATH TPE0OPa30BaHUS BHIPAXKEHUI, COIEPIKAIIUX CTEIIEHU C LIETIbIM OTPUIIATEIbHBIM
MOKazaresieM, MePEeXoIUTh OT 3alKCU B BUJIE CTEIICHU C LIeJIBIM OTPULIATEIbHBIM MOKa3aTelleM K 3allCy B
BHJIE 1pO0H;

* BBITIOJTHATDH HECTIOKHBIE MPEOOpa30BaHMsI JPOOHO-THHEHHBIX BRIPAXXCHUN M BRIPAKCHUH C
KBaJIpaTHBIMU KOPHSIMHU, @ TAK)KE COKpallleHue 1po0el, mpuBeaeHne anredpanyeckux apooei Kk o0remy
3HaAMEHATEIIO, CIOKEHUE, YMHOXKEHHUE, JeJIeHUE anreOpandeckux apo0ei, Bo3BeIeHne aare0Opandeckon
IpoOu B HATYpPAIbHYIO U TIENTYI0 OTPUIATEIbHYIO CTETICHH,

* BBITMIOJIHATD Pe0o0pa30BaHuUs BBIPAKEHUN, COAECPIKAIMX KBAJAPATHBIE KOPHHU;

* BBIEJIATH KBAJpaT CyMMBI WIIM KBaJ[paT pa3HOCTH JIByWIEHA B BBIPAKEHHSX, COAEPIKAIINX
KBaJIpaTHbIE KOPHH;

* BBITMOJIHATDH Pe00pa30BaHUs BBIPAKEHUN, COACPIKAILIUX MOIYIIb.

B noBceaHeBHOI1 ;KM3HU M PU U3YYeHUH JPYTUX NMPEAMETOB:

* IOHMMATh CMBICT 3aITHCH YMCIIa B CTAHAAPTHOM BHJIE;

* OnepupoBaTh Ha 0A30BOM YpOBHE MOHATHUEM «CTaHAApTHAs 3allUCh YHCIIAY;

* BBITIOJTHATH IPE0OPa30BaHUs U JCHCTBUS C YMCIAMH, 3aIIICAHHBIMU B CTaHAAPTHOM BHJIE;

* BBITMIOJIHATH PeoOpa30BaHus anredpandyeckrx BHIPAKECHUN MPU PEIICHNH 3a/1a4 JPYTUX yu4eOHbIX
IIPEIMETOB.

YpaBHeHUs M HEPABEHCTBA

* OnepupoBaTh MOHATHAMU: PAaBEHCTBO, YUCIOBOE PAaBEHCTBO, YPABHEHHUE, YHCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO, KOPEHb yPaBHEHHsI, PEIICHUE YPABHEHUS, pEIlIeHIEe HEPaBEHCTBA, PABHOCHIILHBIE
ypaBHEHWsI, 00J1aCTh OIpe/eNIeHIs ypaBHEHH (HEpaBEHCTBA, CHCTEMBI YPaBHEHHUI WJIM HEPABEHCTB);

* IPOBEPSITH CIPABEIITUBOCTh YHCIIOBBIX PAaBEHCTB U HEPABEHCTB;

* pemaTh JUHEWHBIC HEPAaBEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOMSAIINECS K TMHEHHBIM;



* pelaTh JMHEWHbBIC YPABHCHNS HYPABHEHHUS, CBOAAIUECS

K JIMHEHHBIM, C IIOMOLIbIO TOXKIECTBEHHBIX IPEOOPa30BaHUA;

* IPOBEPATD, ABJSAETCS JIU JAHHOE YUCIIO PELIEHUEM YPaBHEHUS (HEPABEHCTBA);

* pemaTh KBaJpaTHbIe ypaBHEHUs 10 (opMysie KOpHEH KBaApaTHOTO YPaBHEHUS;

* pemaTh KBaJpaTHbIE YPaBHEHUS U YPAaBHEHMUSI, CBOJSILIMECS K KBaJPaTHBIM, C IOMOIIBIO
TOKJIECTBEHHBIX IPe0Opa3oBaHUil;

* pelaTh CUCTEMBI HECJIOKHBIX JIMHEHHBIX YPAaBHEHHUN, HEPABEHCTB;

* 1300pakaTh PEIIEHUS] HEPABEHCTB M X CUCTEM Ha YUCIIOBOM MPSAMOI;

* pemiaTh JpOOHO-TMHENWHbIE YPABHEHUS;

* pemarh IpOCTEHIINE UPPALMOHAIIbHBIC YPAaBHEHUS BUJA

VF (0)=a;VF (x)=Vg();

* pemaTh ypaBHEHMs BHIa X =4

* pemaTh ypaBHEHHsI CIIOCOOOM pa3ioKeHUsI HA MHOKUTEIN U ClIOCOOOM 3aMeHbI TIEPEMEHHOI;

* MCIOJIB30BATh METO/ MHTEPBAJIOB JIJIsl PEILICHHS LIEIBIX U IPOOHO-PAIlHOHAIEHBIX HEPABEHCTB;

* pelaTh JMHEWHbIE YPAaBHEHUS U HEPABEHCTBA C [TapaMeTpamy;

* pelaTh HEeCIO0XKHbIE KBAaIPATHBIE YPABHEHMS C TAPAMETPOM;

* pelaTh HECJIO0XKHbIE CUCTEMBI JINHENHBIX YPaBHEHUH € ITapamMeTpamy;

* pelIaTh HECIO0XKHbIE YPABHEHUS B LEJIBIX YUCIIAX.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

* COCTaBJIATDH U PELIaTh JINHEHHbIE YPABHEHUS U KBAJIpaTHbIE

YpaBHEHHUS, ypaBHEHUS, K HUM CBOJSIINECS, CUCTEMbI JIMHEWHBIX

YpaBHEHUM, HEPABEHCTB IIPU PEIICHNUH 33]a4 U3 IPYTUX y4EOHBIX MPEAMETOB;

* BBIIIOJIHATD OLIEHKY IIPABAOI0100MsI pE3yJIbTaTOB, [10JIy4aeMbIX [IPH PELICHUH JTUHEUHBIX U
KBaJIpaTHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHUI U HEPABEHCTB IIPU PEILIEHUU 3a1a4 APYTUX

y4eOHBIX IPEMETOB;

* BEIOMPATh COOTBETCTBYIOIME YPAaBHEHHsI, HEPABEHCTBA WIIM UX CUCTEMBI JUI COCTaBIICHUS
MaTEMaTHYECKON MOJEINHN 3aJaHHON peallbHOM CUTyalluy Wi NIPUKJIAJAHON 3a1a4u;

* YMETh UHTEPIIPETUPOBATD [TOJIYUEHHBIN [IPU PELIEHUH YPAaBHEHHUS, HEPABEHCTBA WJIM CUCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJJaHHOW peallbHOM CUTYAIIMU WM MPUKIIAHON 3a0a4H.

DOyHKIUUHA

* OnepupoBaTh NOHIATUAMU: (PYHKLIMOHAJIbHAS 3aBUCUMOCTh, PYHKIMS, rpaduK GyHKIIMH, CIOCOOBI
3aaHus QYHKIUH, apTyMEHT U 3HaueHue PYHKIMH, 00JacTh ONPEAEICHNS U MHOYKECTBO 3HAUECHUHN
GbyHKINHU, HYTH QYHKLIUH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTD (DYHKIIHH,
YETHOCTH/HEUYETHOCTh (PYHKIIUH;

* HaXOAMTh 3HAUYEeHUE (PYHKIUH 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

* HaXOJMTh 3HAUYEHUE apryMEeHTa I10 3a/JaHHOMY 3Ha4EeHUIO (DYHKIIMH B HECTIOKHBIX CUTYAIHSIX;

* ONPENIENATH MOJI0KEHUE TOUKH 10 €€ KOOpAUHATaM, KOOPJMHATHI TOYKHU IO €€ TOJ0KEHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

* 110 TpauKy HAXOAUTh 00J1aCTh OMPEEIICHUs, MHOKECTBO 3HAUEHUH, HYJIU (DYHKIINH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKU BO3pacTaHUs U yObIBaHUs, HauOOJIblIIee U HAaUMEHbIIIEe
3Ha4YeHUsl QYHKINU;

* CTPOUTH IpaduK JIUHEHHON QyHKINY;

* IPOBEPSTH, ABJIAETCS JIU NaHHBIN rpaduk rpadukoM 3aJaHHON QYHKIUHU (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATIBHOCTH);

* OIpeNeNsITh NPUOTMKEHHBIE 3HAUCHUSI KOOPIUHAT TOUKH IepeceueHus rpadukoB QyHKIUT;

* CTpOUTH IpadUKK TUHEHHOMN, KBapaTUIHON (QYHKIHI, 00-paTHON MPONOPIUOHATIBHOCTH,

GyHKIMI BUua y=a+ﬁ, y=VX, y=¥X, y=Ix|
* Ha IpUMepE KBaJPaTHIHOM (YHKIMH, HCIIONb30BaTh peobpasoanus rpaduka Gpynxuun y =f(X)
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11t moctpoeHust rpaduka pyaknun y =af (kx +b) +c;

* COCTaBJISITh ypaBHEHHUE NPAMOM 110 3aJaHHBIM YCIOBHSIM: ITPOXOASIIEH yepe3 ABEe TOUKH C
3alaHHBIMUA KOOPAMHATAMM, IIPO-XOIALIECH Yepe3 JaHHYI0 TOUKY U MapaJuIeIbHON JaHHOU MPSIMOM;

* HcCIeoBaTh PYHKUUIO IO e€ rpaduKy;

* HAXOJIUTh MHOXKECTBO 3HAUEHUH, HYJIHU, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJpaTUYHON (DYHKIINH;

* OIepupoOBaTh Ha 0A30BOM YPOBHE MOHATHIMMU: OCIE0BATEIBHOCTD, apupMeTHYECKas]
porpeccusi, reOMeTprudecKast Iporpeccus;

* peraTh POCThIE 3a/1a4M Ha MPOTPECCHH, B KOTOPHIX OTBET MOKET ObITh NOJIY4YEH
HEMNOCPECTBEHHBIM OACUETOM 0e3 puMeHeHUs popMy;

* pelaTh 3a/1a4u Ha apu(pMETHYECKYI0 U TEOMETPUUECKYIO IIPOTPECCHIO.

B noBceHeBHOM KU3HM M TIPH M3YYEHHH APYTUX NPeJIMETOB:

* HCIOJIB30BATh T'PapHKHU peabHBIX MPOLECCOB M 3aBUCUMOCTEH JIJIsl ONPEACIICHHUS X CBOMCTB
(HanOopIIMe 1 HAaMMEHBIINE 3HAYEHUS, TPOMEXKYTKH BO3pacTaHusl U yObIBaHUS, 00JIacTh
II0JIO)KUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T. I1.);

* HCIOJIB30BATh CBOWCTBA IMHEHHOM PyHKIMM U €€ rpad MK IpHU pEIeHUH 3a/1a4 U3 APyrux
y4eOHBIX IPEAMETOB;

* WUTIOCTPUPOBATH C MOMOILBIO I'padiKa peabHYyI0 3aBUCUMOCTb HJIH IPOLIECC M0 UX
XapaKTepUCTUKAM;

* HCIOJIB30BATh CBOMCTBA M IpadMK KBaPaTUIHOW (YHKIIMK MIPU PEUICHUH 33/1a4 U3 IPYTUX
y4eOHBIX IPEMETOB.

TexcroBble 3axa4n

* Pematp HecOXKHBIE CIO’KETHBIE 33/1a4H Pa3HBIX THUIIOB Ha Bce apu(METHUECKUE ICHCTBUS;

* pemaTh MPOCThIE UCIOXKHBIE 3a/1a41 PA3HBIX THIIOB, a TaK K€ 337a4y MOBBILIEHHON TPYAHOCTH;

* CTPOUTH MOJIENb YCIOBUSA 3aJauu (B BUJIE TaOJIUIIbI, CXEMBbI, PUCYHKA), B KOTOPOM JJaHbI 3HAUCHHUS
JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C IIEJIBIO IOUCKA PELICHUs 33/1a4K; UCIIOJIb30BaTh PAa3HbIE

KpaTKHe 3alUCH KaK MOJEIH TeKCTOB CI0XKHBIX 3aa4 JUIsl IOCTPOEHUS IOMCKOBOM CXEMBbI U
pelieHus 3a1ay;

* pa3nuy4aTh MOJIETb TEKCTA U MOJIENb PEIICHUS 3a/1a4k, KOHCTPYHUPOBATh K OJIHON MOJeNn
pEeIIeHNs HECIOKHOMN 3aJjaul pa3Hble MOJIETHN TEKCTA 3a/1auH;

* OCYILIECTBIISITH CIIOCOO MOKCKA PEIICHUs 3a/1a4l, B KOTOPOM PacCyXI€HHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPeOOBaHUS K YCIIOBUIO;3HATh U IPUMEHSTH 00a criocoba rnoucka pemeHus 3ajaad (ot
TpeOOBaHUS K YCIOBHUIO U OT YCIOBHSI K TPeOOBAHUIO);

* pelaTh HECIOXKHbIE JIOTHUECKUE 3aJa4l METOJIOM PacCY X IACHUNH, MOIEIUPOBATh PACCYKICHUS
IIPU MIOUCKE PEIICHNUs 33/1a4 ¢ TOMOILBIO I'pad-CXeMBbI;

* pemaTh JOrHUECKUEe 3a/1a41 Pa3HbIMH CII0OcO0aMu, B TOM YHCJIE € IByMsI OJIOKaMH U € TpeMst
0JI0KaMH JTaHHBIX C ITOMOIILIO TaOJIHIL;

* COCTaBJIATH IIJIaH PEIICHUS 3a/1a4M; BBICISATH dTalbl PELICHUS 3aauni COJepKaHue KaxX10T0
JTana;

* YMETh BBIOUPATh ONTUMAJIBHBIM METOJT PEILIEHUS 3a7aul U 0CO3HaBaTh BEIOOp METO/1a,
paccMaTpuBaTh pa3InYHbIE METO/IbI, HAXOAUTH Pa3HbIE PEIICHU 3a/1a4H, €CIIM BO3MOXKHO;

* aHAJIM3MPOBATH 3aTPyJHEHUS IPU PELICHUH 33/1aY;

* BBITMIOJIHATD PA3IUYHbIe TPeoOpa3oBaHus MPEATIOKEHHOM 3a/1aui, KOHCTPYHPOBATh HOBBIE 3a/1a41
U3 JAHHOM, B TOM YHUCIie OOpaTHbIE;

* UHTEPIPETUPOBATH BHIUNUCIUTENbHBIE PE3YJbTAThl B 33/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHHE
3a/1a4y;

* AHAJM3UPOBATH BCEBO3MOXKHBIE CUTYAI[MH B3aUMHOT'O PACIONIOKEHHUS ABYX OOBEKTOB U
M3MEHEHUE UX XapaKTePUCTHK MPU COBMECTHOM JBM)KEHUHU (CKOPOCTb, BPEMSI, pACCTOSIHUE) MPU PELLICHUU



3aJla4 Ha ABM)KEHHE JIBYX OOBEKTOB KaK B OJJHOM HalpaBJI€HUH, TaK U B TPOTUBOMOJIOKHBIX
HaIpaBJICHUSX;

* 3HATh Pa3NIMIHUe CKOPOCTEH 00OBEKTa B CTOSUEH BOJIE, IPOTUB TECUCHUS U TI0 TEUCHUIO PEKU;
HCCIIeA0BaTh BCEBO3MOXKHBIE CUTYallUH MPU PEIICHUH 337a4 Ha JIBUXKEHUE 110 PEeKe, pacCMaTPUBATh

pa3HbIC CUCTEMBI OTCYETA;

* pemarth 3a/1a4l Ha HaX0XK/IEHWE YacTH YMCiIa M YMCIIa [0 €ro 4acTH, pelaTh pa3HOOOpa3Hble
3a/lauM «Ha YacTh;

* pemiath 1 00OCHOBBIBAThH CBOE pellieHHUE 3a/1a4 (BBIACIATh MaTEMaTHUYECKYI0 OCHOBY) Ha
HAXO0XJIEHHUE YaCTH YHCIIa M YUCIIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICTa IpOOH;

* HAXOJIUTh MPOIEHT OT YUCIIA, YUCIIO MO €T0 MPOLIEHTY, MPOLIEHTHOE OTHOIICHUE ABYX YHCET,
MPOLIEHTHOE CHUYKEHHE WJIH MTPOLIEHTHOE MOBBIILICHNE BETUYHHBI;

* pemaTh 3a/1a4M Ha MPOLEHTHI, B TOM YHCJIE CIOKHBIE IPOIEHTHI ¢ 000CHOBAHUEM, UCTIONB3YS
pa3HbIE CIIOCOOBI;

* pemaTb, 0CO3HABATh U OOBSICHATH HICHTUYHOCTD 3a/1a4 Pa3HbIX TUMOB (Ha pabdoTy, Ha MOKYIIKH,
Ha JIBUXKEHUE), CBA3BIBAIOIINX TPU BETUYUHBI, BBIACIATH 3TU BEJIMYUHBI U OTHOIICHUS MEXK]1y HUMH,
MPUMEHSTh UX MPHU PELUICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 3314l YKa3aHHBIX THUIIOB;

* BJIaJICTh OCHOBHBIMU METOJIaMH PEIICHUS 3a/1a4 Ha CMECH, CILJIaBbl, KOHIIEHTPALIUU;

* pemaTth 3aJ1a4u 10 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE UCIOJIb30BAHUS
M3YYEHHBIX METOJIOB M OOOCHOBBIBATH PEIICHUE;

* peliaTh HEeCI0XKHbIE 3a]]a4ul 10 MaTEMaTUUYECKON CTaTHCTHUKE;

* OBJIaJICBaTh OCHOBHBIMHU METOJIAMH PEIICHHS CIOKETHBIX 33/1a4: apU(PMETUICCKUH,
anrebpanveckuii, mepedop BapuaHTOB, TEOMETPUUIECKUH, TpaPUICCKH, TPUMEHSITh UX B HOBBIX I10 CPaB-
HEHUIO C U3YUYCHHBIMU CUTYAIUX.

B noBceHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

* BBIJIBUTATh TUIIOTE3bI O BOZMOXKHBIX MPEIETbHBIX 3HAUCHUSIX NCKOMBIX BEIMYHMH B 33/1a4e (Je/1aTh
MPUKUIKY);

* BBIJICJIATD MIPH PEIICHUHU 33]1a4 XapaKTePUCTUKU pacCMaTpUBaeMOM B 3aJ1a4€ CUTYallUU, OTJIUYHbIE
OT peabHBIX (T€, OT KOTOPBIX a0CTParupoBAIMCH), KOHCTPYUPOBATh HOBBIE CUTYallUHU C YIETOM ITHX
XapaKTEPUCTHK, B YACTHOCTH, MPHU PEIICHUHU 3aa4 Ha KOHIIEHTPAIIMU YUYUTHIBATh MJIOTHOCTh BEIIECTBA;

* pemath U KOHCTPYMPOBATh 33Jjaul HA OCHOBE PACCMOTPEHUS peabHbIX CUTYallUii, B KOTOPHIX HE
TpeOyeTcs TOUHBINA BHIYUCIIUTEIIbHBINA PE3YIIbTAT.

CTaTHCTHKA U TeopHsl BepPOSITHOCTEMH

* ImeTh mipeicTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIY4allHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

* pemiath MpocTeiime KOMOMHATOPHBIE 3a7a4l METOIOM MPSIMOTO M OpraHU30BaHHOTO Mepedopa;

* IPEACTABIATH JAHHBIE B BUIE TAOIUII, IUarpaMM, TpaduKOB;® YUTATh HH(OPMAILILIO,
MPEACTABICHHYIO B BU/IE TAOJIUIIBI, AHATPAMMBbI, TpaduKa;

* U3BJIeKaTh HHGOPMAIIHIO, TIPEICTABIICHHYIO B Ta0MUIIAaX, HA TUarpaMmmax, rpapukax;

* OIPEJIENSITh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIIOBBIX HA0OPOB;

* OLICHUBATh BEPOSITHOCTb COOBITHS B MPOCTEHIIINX CITydasx;

* UMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBICHUSIX;

* ONEPUPOBATH MOHATUSMU: CTOIOUYATHIC M KPYTOBBIE TUArPaMMBbI, TAOIHUIIbI TAaHHBIX, CPEIHEE
apudmeTnyeckoe, MeAraHa, HauOOJbIIIEe U HAMMEHbIIIee 3HAYSHHsI BHIOOPKH, pa3Max BBEIOOPKH,
JUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHE, ClydyailHas U3MEHYMBOCTb;

* COCTaBJIATH TaOJIUIIbI, CTPOUTH TUArPAMMBI U TPAQUKH Ha OCHOBE JaHHBIX;

* ONEpUPOBATh MOHATUAMU: (aKTOpUAJ YKCIA, IEPECTAHOBKU U COUYETaHUsI, TpeyronbHUK [lackans;

* IPUMEHSTH IPABUIIO TTPOU3BEICHUS TIPY PEIICHUH KOMOMHATOPHBIX 3a/1a4;



* ONEPUPOBATH TOHIATHSAMU: CTy4YalHBIN OIBIT, CIIYIalHBIA BBIOOD, UCIIBITAHUE, DJIEMEHTAPHOE
cirydaitHoe coOBITHE (MCXO0/), KIIACCHUECKOE OTPeIeTICHUE BEPOSITHOCTH CITyYalHOTO COOBITHS, OTIepariiu
HaJ CTy4allHBIMU COOBITHSIMH,

* IPEJICTABIATH MH(OPMAIIHIO C TOMOILBIO KPYTroB Diliepa;

* pemaTh 3a/1a4y Ha BBIYUCICHUE BEPOSITHOCTH C MOACYETOM KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
KOMOMHATOPHKH.

B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMeTOB:

* OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

* UMETh MPEJICTABICHHUE O POJIA MIPAKTHUECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

* CpaBHUBATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH, TOTYYECHHBIE B IPOIIECCE PEIICHUs
MIPUKJIAIHON 3a/1a4M, U3yUYECHHS PEeaTbHOIO SIBJICHHUS;

* OIICHUBATh BEPOSITHOCTh PEATBHBIX COOBITHH U SIBJICHUI B HECIIOKHBIX CUTYaIUsX;

* U3BJIEKATh, HHTEPIPETUPOBATH IPEOOPA30BHIBaTh MH(POPMALINIO, IPEICTABICHHYIO B TAOIHIIAX,
Ha MarpaMMax, rpapukax, OTpakarollyro CBOMCTBA U XapaKTEPUCTUKU PEANbHBIX IPOLIECCOB U SBICHUM;

* OTIPEACTATh CTATUCTUYECKUE XapaKTEPUCTUKU BBIOOPOK IO TAaOJIHMIIaM, uarpaMmam, rpaduxam,
BBITIOJHATH CPaBHEHUE B 3aBUCHMOCTH OT LIETIU PELICHUS 3a/1a4H;

* OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUIN U SIBICHUU.

HcTopust MaTeMaTHuKH

* OnuchIBaTh OTAENbHBIE BHIAAIOIINECS PE3YIbTAThl, TOMyYEeHHBIC B XO/I€ Pa3BUTHs MaTeMaTUKU
KaK HayKH;

* 3HAaTh IPUMEPHI MATEMAaTHIECKUX OTKPBITHH M UX aBTOPOB B CBSA3H C OTEYECTBEHHOH U
BCEMHUPHOM UCTOPHUEH;

* IOHMMATh POJIb MATEMATHKH B pa3BUTUU Poccum;

* XapaKTepU30BaTh BKIIA] BHIJAIOIINXCA MATEMATUKOB B pa3BUTHE MaTEMATHUKU U MHBIX HAYYHBIX
o0racTe.

MeToabl MAaTEMATHKH

* BriOupath moaxoaauinil u3y4eHHbIA METOT TSl PELICHUH U3-YYSHHBIX TUIIOB MAaTeMaTUYECKUX
3ajauy;

* IPUBOJIUTH TPUMEPHI MATEMATHIECKAX 3aKOHOMEPHOCTEH B OKPY’KAIOIICH JeHCTBUTEILHOCTH U
MIPOM3BEACHUSIX NCKYCCTBA;

* MCIIOJIB3YS N3YYEHHBIE METO/IbI, TPOBOIUTH JTOKA3aTEIbCTBO, BEITIOIHATH OMPOBEPIKEHHE;

* BEIOMpATh U3YYEHHBIE METOJIBI M X KOMOMHAIINY JIJIsl PEIIEHUS] MaTEMaTHIEeCKHX 3a/1a4;

* HCIOJIb30BaTh MaTEMaTUUECKUE 3HAHUS JJIS1 ONTUCAHUS 3aKOHOMEPHOCTEH B OKPYKAOLIEH
JeWCTBUTENILHOCTH U IPOU3BEACHUAX UCKYCCTBA;

* IPUMEHSATH MPOCTEUIITHE MPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAITUOHHBIE CUCTEMBI TIPU
pelIeHnr MaTeMaTUYeCKUX 3aau.
I'eomerpus

I'eomerpuueckue GUrypsl
- OnepupoBaTh NOHATUAMU T€OMETPUUYECKUX PUTYD;
U3BIIEKATb, UHMEPNPemMuUpo8amsv U npeobpazosvieams WHOHOPMALHUIO O TEOMETPUYECKHX (urypax,
MPEICTaBIICHHYIO Ha YepTekKax;
* IPUMEHATH JJIs1 pellleHusl 3a/1a4 reoMeTpuieckrue (akThl, €CIM YCIOBUIAX MPUMEHEHHUS 33JaHbl B SBHOM
bopMe, a maxoice npeononazaemcs He-CKOJILKO UA208 peuleHus;
© pemaTh 3a/1aud Ha HaX0XKJIEHHE TeOMETPUUECKUX BEIMUYUH 110 00pa3laM Uil alroOpuTMaM;
© hopmynuposamo ceolicmea u nNPuHaKu ueyp;
* 00KA3b16aAMb 2e0MeMPUIECKUe YMBEPHCOCHUS;
© gnademsv CMAHOApPMHOLL Kiaccugpuxayueti n1oCcKux gueyp (mpeyeoibHUKo8 u Yemulpéxy2oibHUKOS).
B noBcegHeBHOI :KM3HM M IPU U3YYEHHH APYTHX NPeEAMETOB:
UCTIOJIB30BaTh CBOWCTBA T€OMETPUYECKHX (UTYp UIs pElieHHs] THUIOBBIX 3aJad, BO3HHUKAMOIINX B
CUTYyallUsIX MIOBCEIHEBHON KM3HH, 33/1a4 IPAKTHUECKOTO COJICPKAHUS;



UCNONb308AMb CEOUCMBA 2e0MemPUUEeCcKUX Quayp 01 peuleHus 3a0ai NpaKmuiecko2o xapakmepa u
3a0ay U3 CMEHCHLIX OUCYUNTUH.
OTHowmeHnst

OnepupoBarh TMOHATHUSIMH: PABEHCTBO (QUTYp, paBHbIE (QHUIYpPBI, PaBEHCTBO TPEYrOJbHHUKOB,

MapajuIebHOCTh TPSIMBIX, TEPIEHANKYISIPHOCTh MPSMBIX, YIIBI MEXKIY MPSIMBIMU, TMEPIEHAUKYIISP,
HaKJIOHHAsI, IPOCKITUs, n0o0o0Oue gueyp, no0odHwvle Gueypol, NOOOOHbIE MPeyeoIbHUKU,
* npumenams meopemy Daneca u meopemy o NPONOPYUOHALLHBIX OMPE3KAX NPU peulenuy 3a0ay;
* XApaKmepuzo8ams 83AUMHOE PACHONLONCEHUE NPIMOU U OKPYICHOCMU, O8YX OKPYICHOCMEI.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:
* HCTIOJIb30BaTh OTHOIICHHMS ISl PEIICHUS 33/1a4, BOSHUKAIOUINX B PEaIbHOW YKH3HH.
N3mepeHus u BHIYUCIEHUS
- BBIMONHATE M3MEpeHUe INH, PACCTOSIHUN, BEJTMYUH YTJIOB C MIOMOIIBI0 HHCTPYMEHTOB Il H3MEPEHHIA
JUTUH U YTJIOB,;

NPUMEHSATh (OPMYJIBI [EPUMETPa, IUIOMAAX H 00BEMaA, IUIOMIAAM TOBEPXHOCTH OTACIBHBIX
MHOTOTPaHHUKOB TIPU BBIUYMCIICHHSIX, KOTJ]a BCE JAHHBIC UMEIOTCS B YCIIOBUHY;
- IpuMeHsITh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUYESCKHE COOTHOIICHHUS JIISi BHIYUCIICHUS JIUTHH,
pacCTOsIHUH, IUIOIAACH B IIPOCTEHUIINX CIIy4asiX;
© Onepuposamv npeocmasieHusMU 0 ONuHe, NIouaou, 00véme KaKk 0 8elIUYUHAax,
- npumenams meopemy Ilugacopa, ¢opmyner niowaou, 00véma npu peweHuu MHO2OUA208bIX 3a0al, 8
KOMOPbIX He 8Ce OaHHble NPeOCMABIeHbl 6HO U KOMOopble mpeOyiom 6blMUCIeHUN, Onepuposams boiee
WUPOKUM KOTUYECBOM (POPMYI ONUHbL, NAOWAOU, 00bEMA, BbIYUCIAMb XAPAKMEPUCMUKYU KOMOUHAYUU
Queyp (oKpyschocmeil U MHO20Y20IbHUKOB), GbIYUCISMb DACCMOAHUL MexcOy pueypamu, npuMeHsms
mpuzoHomempudeckue Qopmyasl 015 8bIMUCTEHUL 8 001ee CLONCHBIX CLYYASX, NPOBOOUMb 8bIYUCTIEHUS HA
OCHOB€ PABHOBEIUKOCTU U PABHOCOCMABIEHHOCMU;
* IPOBOOUMb NPOCHbLE BIYUCTEHUSL HA 0OLEMHBIX MeNax;
© hopmynuposams 3a0auu Ha bIYUCTEHUE ONUH, NI0WAOel U 00BEMO8 U peulams Ux.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
* BBIYHMCJISITh PACCTOSIHHSL HA MECTHOCTH B CTaHJAPTHBIX CUTYAIMsIX, IPUMEHITh (OPMYJIbI U BBIYUCIATH
TUTOIIAH B IPOCTHIX CIIydasix;
* IPOBOOUMb GbIMUCHCHUSL HA MECTHOCMU, NPUMEHAMb (OPMYIbL NPU BbIYUCIEHUIX 8 CMENCHLIX V4eOHbIX
npeomemax, 8 OKpyicaiowerl 0eticmeumenbHoCmu.
I'eomeTpuyecKkne MOCTPOEHUSsI

N300paxaTs THNOBBIE IUIOCKME (GUTYphl W (UIYypHl B MPOCTPAHCTBE OT PYKHM M C IOMOILBIO
WHCTPYMEHTOB;
* uz0bpadicams ceomempuieckue Qhueypsbi N0 MeKCmo8oMy U CUMBOILHOMY ONUCAHUIO);
* C60O00HO ONEPUPOBAMb YePMENCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CLYYAsIX,

BbINOIHAMbG NOCMPOEHUS MPEY2OIbHUKO8, NPUMEHAMb OMOeIbHble Memoobl NOCMPOEHUl YUPKYIeM U
JIUHEUKOU U NPO8OOUMs npocmetiuiue UCc1e008aHUs YUCia peuleHul,
© U300padicamv munogvle NIOCKUe Gueypvl U 00bEMHbIe mena ¢ NOMOWbIO NPOCMENUUX KOMNbIOMEPHbIX
UHCMPYMEHMO8.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
* BBITIOJIHATD MIPOCTEHIINE TOCTPOCHUS Ha MECTHOCTH, HEOOXO/IUMBIE B peabHOMN KU3HHU;
* OIICHHUBATh Pa3MepPhI pealTbHBIX 00BEKTOB OKPY)KAIOIIETO MUPA.
IIpeoGpazoBanus
- CTpouTh QUrypy, CHMMETPUUHYIO JaHHOM (pUTrype OTHOCUTEIBHO OCH
U TOYKU;

onepuposamv NoHAMuUeM OBUNCEHUS. U Npeobpasoeanus nodoodus, enademv Npuémamu NnoCmpoeHus.
Queyp ¢ ucnonvsosanuem OBUNCEHUN U NPeodpPa308aHull NOO0OUs, NPUMEHAMb NOTYYEHHble 3HAHUA U
ONbIM NOCMPOEHULL 8 CMENHCHBIX NPEOMEMAx U 8 PedibHblX CUMYAYUSAX OKPYAHCAIOUWe20 MUpda,;
© cmpoums gueypy, n000OHYI0 OAHHOL, NOIL308AMBCS CEOUCMEAMU NOO00US 0l 0OOCHOBAHUSL CEOLCNE
pueyp;
* NPUMEHSIMb CEOLICBA OB8UIICEHULL O/l NPOBEdeHUsI NPOCMetUUX 000CHOB8AHUIL C8OTICME huzyp.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
© pacro3HaBaTh JIBIKEHUE OOBEKTOB B OKPYXKAIOIIIEM MUPE;
* pacrio3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE;
* NPUMEHAMb C80UCMBA OBUNCEHUL U NPUMEHAMb N0O00OUe OJisl NOCIMPOEHUU U 8bIYUCTICHUL.



BekTopbl 1 KOOPAUHATHI HA TIOCKOCTH
- OnepupoBaTh MOHATUSMU: BEKTOpP, CyMMa BEKTOPOB, pA3HOCMb 8eKmMOpos8, PON3BEIECHIE BEKTOpa Ha
YHUCTIO, Y207 MexcOy BeKMOpAMU, CKANAPHOe Npou3eedeHue 6eKmopos, KOOPIAMHATHI Ha IUIOCKOCTH,
KOOpOUHamul 6eKmopa,
* OMPENENSITh MPUOIMKEHHO KOOPAMHATHI TOUKH 10 e€ H300pakeHUI0 Ha KOOPAMHATHOHN TITIOCKOCTH;
BBINIOJHATh JCUCTBUSA HaJ BEKTOpaMu (CIOKEHUE, 8bluUmAaHue, YMHOKEHUE Ha YHUCIO), GblUUCTIAMb
cKanapHoe npoussedeHue 6eKmopos, onpeoenamv 8 NPOCMeUWUx CAYYasx Y2on Mexncoy 6eKmopami,
8bINOHAMbPA3N0CEHUE 6EKMOPA HA COCMABIAOWUe, NPUMEHAMb NOJIYYeHHble 3HAHU 6 (usuke,
NOIb306AMbCA  POPMYNOU  BLIYUCTEHUSA PACCIMOAHUSA MEHCOYMOUKAMU NO U3BECIMHbIM KOOPOUHAMAM,
UCNONIb3068aMb YPABHEHUS (hucypois peuleHus 3a0ay,
* NPUMEHAMb 8EKMOPbl U KOOPOUHAMbL OISl PeULeHUSL 2OMEeMPUYECKUX 3A0aY HA 8bIYUCIeHUe ONIUH, V2T08.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:
* UCIIOJIb30BATh BEKTOPHI JJISI PELICHHs MPOCTEUIINX 33aJad Ha ONpeesieHHEe CKOPOCTH OTHOCHTEIBHOTO
JIBUKCHUS,
* UCNONIL308aMb NOHAMUSL 8EKMOPOE U KOOPOUHAM OJisl peueHus 3a0ay no Qusuke, ceozpaduu u opyum
VUEOHbIM NpeoMemam.
HcTopusi MaTeMaTHKHU
- OnuceIBaTh OTAENbHBIE BBIAAIOIIMECS PE3YJIbTAThl, MOJYUYEHHbIE B XOJI€ PAa3BUTHUS MATEMAaTHUKH Kak
HayKH;
* 3HaTh MPUMEPbl MAaTEMaTHYECKUX OTKPBITUH U MX aBTOPOB B CBA3M C OTEUYECTBEHHOM M BCEMHUPHOMN
HCTOPHEH;
* IOHUMATh POJIb MAaTEMATHKU B pa3BuTHH Poccuu;
* Xapakmepuzoeamsv 6K1A0 8blOAIOWUXCS MAMEMAMUKOE 8 pA36UmMUe
MaAmemMamuxy U UHbIX HAYYHBIX 0Oacmell.
MeTtoabl MATEMATUKH
- BeiOupath moaxoaaiuii u3y4eHHbIH METO/] TIPU PEIICHUN U3yYEeHHBIX TUIIOB MAaTEMAaTHUECKUX 3aa4;
MPUBOJUTL TPHUMEPHl MATEMATUYCCKUX 3aKOHOMEPHOCTEH B OKPYXKAlOMmIeH JACHCTBHTEIHLHOCTH U
MIPOU3BE/ICHUSAX UCKYCCTBA;
* UCNONIL3YA U3YUEHHbIE MemOoObl, NPOBOOUMb OOKA3AMENbCEO, 8bINOIHANMb ONPOBEPIHCEHUE,
© 8blOUPAMb U3YYEHHble MemOoObl U UX KOMOUHAYUU OJis peuleHUs MamemMamuieckux 3a0ay,
UCNnoIbL306amMb  Mamemamuieckue 3HaHus Ol  ONUCAHUS 3AKOHOMEPHOCMEU 6 OKpyicarujeli
OelicmeumenbHOCMuU U NPouU38e0eHUsX UCKYCCmeda,
© NpUMeHAmb npocmenuiue nPocpamMmHble cpeocmed U 21eKmpOHHO-KOMMYHUKAYUOHHbIE CUCmeEMbl NpU
PpeuleHuU Mamemamuyeckux 3a0adu.

Conep:xxanue yueOHoro npeamera «MareMaTuka
AJITEBPA

2.Conep:xanue yueOHOI 0 nmpeameTa.

Yucaa

PanuonanbHblie unciaa. MHOXECTBO palmoOHAIBHBIX Yncesl. CpaBHEHHE pallUOHATIBHBIX YUCE.
JleiicTBUA ¢ panmoHAIBHBIMU yncaamMu. [IpecraBiienre palinoHaIbHOTO YKCTa AECITUIHON TPOOBIO.

Hppaunonanbubie yuciaa.llonarue uppaimoHanbHOro yncia. Pacno3HaBanrne nppalOHAIbHBIX

uncen. [TpuMepE! 10Ka3aTenbCTB B anredpe. MppanuonansHocTs uncia V2 . [IpuMeHeHue B reOMETPHH.
CpaBHeHME MppalMOHANBHBIX YHCcell. MHOXKECTBO JEHCTBUTENIBHBIX YHCEI.

ToxnecTBeHHBIE IPE0OPa30BAHUA

YuciioBble 1 OyKBEHHbIE BbIpAaKeHHsl. BbIipakeHNe ¢ IepeMEeHHON. 3HAYEHHUE BBIPAKCHMUS.
IToncranoBKka BbIpa)KE€HUN BMECTO IIEPEMEHHBIX.

Lesble Boipa:kenusi. CTeneHb ¢ HaTypalbHBIM MOKa3aTeneM U e€ cBoiicTBa. [IpeobpazoBanus
BBIPAKEHUH, COIEPKALLUX CTEIIEHU C HaTypajlbHBIM NoKa3areneM. OaHowieH, MHOrouwleH. JlelcTBus ¢
OJTHOUWJIEHAMH U MHOTOYIEHaMH (CJI0KEeHUE, BEIUNTaHHE, YMHOXKeHHE). PopMyIIbl COKpaIIEHHOTO
YMHOXXEHHS: PA3HOCTh KBAaIpaTOB, KBapaT



CYMMBI U KBaJIpaT pa3HOCTH. Pa3noxeHne MHOroueHa Ha MHOKUTE-JIN: BBIHECEHUE OOIEr0 MHOKUTEIIS
3a CKOOKHM, TpyNIMPOBKA, IpUMEHEHHE (POpMYI COKPALIEHHOTO YMHOXKEHUsA. KBaspaTHbIi TpExUeH,
pa3oKEeHUE KBAaJPaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Jpo0Ho-panuoHaiIbHble Bbipa:keHuss. CTeneHb ¢ 1eabIM nokaszareneM. [IpeodpazoBanue
IpOOHO-IMHEHHBIX BBIPAKCHHI: CIIOKEHUE, YMHOKEHUE, NIeleHne. Anredpandeckast 1poos. Jlomyctumbie
3HAYEHUs IEPEMEHHBIX B IPOOHO-PAIIMOHANBHBIX BhIpaxeHuax. CokpaleHne anredpandeckux Apooeii.
ITpuBenenue anredpandeckux apobeii k o0ueMy 3HaMeHarento. [leficTBus ¢ anredpanyecKumMu
IpoOsIMU: CIIOKEHHE, BBIYMTAHUE, YMHOXKEHUE, JeJICHUEe, BO3BEIeHUE B cTeneHb. [IpeobpazoBanue
BBIPAXKECHUH, COAEPIKAIUX 3HAK MOJTYJIS.

KBaaparubie kopuu. ApudmeTndecKuil KBaapaTHbd KopeHb. [IpeoOpa3zoBanne BeIpaKCHHIH,
COJIEpIKaIMX KBaJpaTHbIE KOPHU: YMHOXCHHE, JCJICHNE, BBIHECEHUE MHOXKUTEIA U3-110]1 3HaKa KOPHS,
BHECEHME MHOYKUTEIIS 110 3HAK KOPHSI.

YpaBHeHusI 1 HePaBEeHCTBA

PagencrBa. YucnoBoe paBeHCTBO. CBONCTBA YUCIIOBBIX PAaBEHCTB. PABEHCTBO C MMEpeMEHHOM.

VpaBHenus. [loHATHsa ypaBHEHUs U KOpHA ypaBHeHUs. lIpencraBiieHne 0 paBHOCHIBHOCTH
ypaBHeHHH. O0nacTh onpeaesieHus: ypaBHeHus (001acTh JOMYCTUMbIX 3HAYEHUH IEPEMEHHOMN).

JIuHeliHOe ypaBHEHHE M ero KOpHM. PerieHue JInHEeWHbIX ypaBHeHU. JIuHeliHOe ypaBHEHUE ¢
napamerpoM. KonnuecTBo KOpHEH JIMHENHOTO ypaBHEHNUs. Perienne TMHENHbBIX YPaBHEHUH C IApaMETPOM.

KBagpatHoe ypaBHenue u ero kopuu. Ksaaparuele ypaBHeHus. Henonnsle kBagpaTHble
ypaBHeHUs. [IMCKpUMHMHAHT KBaApaTHOro ypaBHeHHs. Dopmysa KOPHEN KBAIpaTHOTO YPAaBHEHMUS.
Teopema Buera. Teopema, oOpatHas Teopeme Buera.Pemenne kBagpaTHbIX YpaBHEHHI: HCIIOIH30BAHNE
(bopMyIIBI TSl HAXOXKIESHUS KOPHEH, TpaUuecKrii METO peIIeHHs, Pa3JIo’KEHHE HA MHOXKUTEIH, TT0100D
KOpHEH ¢ UCIO0JIb30BaHuEM TeopeMbl Buera. KonnuecTBo KOpHER KBapaTHOTO YPAaBHEHMS B 3aBUCUMOCTH
OT ero AMCKpUMHHAHTa. buKBagpaTHbIE ypaBHEHMsI. Y paBHEHUS, CBOIAIINAECS K TMHEHHBIM U KBaJPAaTHBIM.
KBaznpaTHble ypaBHEHUS C IApaMETPOM.

JIpoGHoO-panuoHa/ibHbIe ypaBHeHUsl. Pernienne npocteimux 1poOHO-TUHEHHBIX YpaBHEHUN.
Pemienue 1poOGHO-paliMOHANIBHBIX yYpaBHEHUH. MeToibl peleHusl ypaBHEHHM: MEeTO/ bl PaBHOCHUIIBHBIX
peoOpa3oBaHUid, METO] 3aMEHBI TIEPEMEHHOM, rpaduueckuii MeTo. Vcmonp30BaHNEe CBOMCTB (DYHKITUH
TIpH perennn ypasHenuit. IIpocTeiiume nppamnonanbubie ypapaenus siaa Vf (x)=a;Vf (x)=Vg(x).
VYpaBHeHMs BHa X =a. YpaBHEHHUS B 1IEIbIX YHCIAX.

Cucrembl ypaBpHeHHil. YpaBHEHUE C IByMs lepeMeHHbIMU. JINHEWHOEe ypaBHEHHE C ABYMS
nepeMeHHbIMH. [Ipsimast kak rpaduyeckas HHTEpIIpeTalys JUHEHHOTO ypaBHEHUS C IBYyMs IEPEMEHHBIMH.

IlonsTHe cucreMsl ypaBHeHMM. Pelienne cucreMsl ypaBHEHUN. MeTOIbI peleHus CUCTEM
JMHEWHBIX YpaBHEHUH ¢ ABYMs IEpEMEHHBIMU: TpapUuecKuii METOJl, METO]I CIIOKEHHSI, METOA
1ocTaHOBKU. CHCTEMBI JINHEHHBIX YPaBHEHU C TapaMETPOM.

HepasencrBa. Uncnossle HepaBeHcTBa. CBOMCTBA YNCIOBBIX HepaBeHCTB. [IpoBepka
CIPaBEVIMBOCTH HEPABEHCTB IPH 3a/IaHHBIX 3HAYEHUAX NIEpEeMEHHBIX. HepaBeHCTBO ¢ IEpeMEHHOM.
Crporue u HecTporue HepaBeHcTBa. O0acTh onpeeeHnss HepaBeHCTBA (00JaCTh JOMYCTUMBIX 3HAUCHH I
MIEPEMEHHON).

Pemenne nuHeliHbIX HepaBeHCTB. KBagpaTHOE HEPaBEHCTBO U €ro pemeHus. Penenue
KBaJIpaTHBIX HEPABEHCTB: MCII0JIb30BAaHHE CBOMCTB M rpaduka KBaApaTUIHON (PyHKIIMH, METOA
MHTEPBAJIOB. 3allMCh PEUICHUs KBaJpaTHOrO HepaBeHCTBa. Pemenne 1ensix u ApoOHO-paliMoHaIbHBIX
HEPaBEHCTB METOJOM UHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHCTEMBbl HEPABEHCTB C OJHOM NEpEMEHHOMN. Pelienne cucteM HepaBEHCTB
C OJJHOW MEPEMEHHOI: INHENHBIX, KBaApaTHBIX. M300pakeHre peieHns: CHCTeMbl HEPaBEHCTB Ha
YHCIIOBOM MPSIMOM. 3anuch pelieHus: CUCTEMbl HEPaBEHCTB.

DOyHKIUHA
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HonsiTe pynkuun. JlekapToBbl KOOPAUHATHI HA IIIOCKOCTH. @OpMUPOBAHUE MPEICTABICHUN O
MeTaIpeAMETHOM MOHITHH «KOOPAUHATHI». CriocoObl 3a1anust QYHKIMI: aHATUTHYECKUH, TpaduuecKui,
tabmuunelii. 'paduk pynkimm. [Tpumeps GyHKIMHA, MOTydaeMbIX B MPOLIECCE UCCIEIOBAHUS PAa3THUHBIX
peanbHBIX MPOLIECCOB M peIIeHHs 3a1a4. 3HaueHue GyHKIuM B Touke. CBoMcTBA PyHKIUI: 00J1aCTh
OIpeJIeJIeHUs, MHOKECTBO 3HAUCHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUYETHOCTD,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS, HAaUOOJIbIIIee U HAaUMEHbIIee 3HaueHus. VccnenoBanue QyHKINH
no e€ rpaduky. IIpeacrasnenue 06 acumnrorax. HenpepsiBHOCTh GpyHKIMH. KycouHo 3a1anHbIe
byHKIHM.

Jluneiinas pynkuusi. CBolicTBa v rpaduk JTUHEHHON QYHKIMHA. YTIO0BOKH KOADPHUITUEHT TPSIMOMA.
Pacrnionoxxenue rpaduka TMHEHHON (QYHKIIUN B 3aBUCUMOCTH OT €€ yIJIOBOTO KO3 pUIMeHTa U
cBoOoaHoro wieHa. Haxoxzaenue kordduimeHToB TUHEHHONW QYHKIIUU MO 3aJaHHBIM YCIIOBHSIM:
MIPOXOKJICHHE IPSAMOI Yepe3 JIBe TOUKH C 3aJaHHBIMH KOOpAMHATAMH, TIPOXOXKACHUE MPSMOH uepes
JAHHYIO TOYKY U [TapaJUIEIbHO JaHHOU IIPSIMOM.

KBaaparnunas ¢pyukuusa.CoiicTBa u rpaduk KBaapaTuyHoi ¢pyHkuuu (napadosst). Iloctpoenne
rpaduka KBaApaTUIHON (QYHKIINH 1O ToukaM. HaxoxkieHue Hynel KBaapaTUIHON (yHKITUH,

MHO>KECTBA 3HAaYEHH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OO0paTHasi NponoOpuUMoOHAIbHOCTb. CBoiicTBa HYyHKIIUU y=§ Junep6omna.
I'paduxu ¢pynkumii.IlpeoGpazoBanue rpaduka GyHKIIU
y =f (X)ana noctpoenus rpaduxoB Gpynkuumii Buga y =af (kx +b) +c . I'papuku dpyHkimit FaJri,

y=vx, y=VX, y=Ix|

IHocienoBarebHOCTH M IpOrpeccuu. Ynciaosas Mocien0BaTeabHOCTh. [ IpuMepsl 4ucioBbIX
nocjeoBaTenbHOCTeH. beckoHeuHbIe mocaenoBaTeIbHOCTH. ApudMeTHIecKast Mporpeccus U e€ CBOICTRA.
['eomerpuueckas nporpeccus. @opmysa OOIIET0O WiICHA U CYMMBI N TIEPBBIX YICHOB apuU(PMETHUECKON U
reoMeTpuyecKoil mporpeccuil. Cxonsuascs reoMeTpudeckas Iporpeccusl.

Pemienne TekcTOBBIX 32124

3agaum Ha Bce apudmeTHyeckue AelicTBUs. PeleHre TEKCTOBBIX 33134 apu(pMETHIECKUM
crioco6oM. Mcnonp3oBaHue TabiamlLl, CXeM, YEPTEKEH, IPYTUX CPEJICTB MPEICTABICHUS JaHHBIX IPU
pelIeHnN 3a1au.

3aga4u HA NOKYNKH, IBHKeHHE U padoTy. AHainu3 BO3MOXHBIX CUTyallMid B3aUMHOIO
pacnosokeHus: 00BbEKTOB MPU UX ABMKEHUU, COOTHOUIEHHS] 00bEMOB BBIMOIHIEMBIX padOT Ipu
COBMECTHOI1 padoTe.

3agauu Ha YacTH, 1014, IPOLeHTHI. PerieHne 3a7a4 Ha HAX0XK/IEHUE YacTH YKcia U Yuciia 1o
ero yactu. Pemenue 3aga4 Ha poLeHTHI U AoJid. [[puMeHeHne nponopuuii npyu peleHny 3a1ay.

Jlornyeckue 3aga4un. Pemenne ornueckux 3aaad. Pemenne 1oruuecknx 3agad ¢ OMOILBIO
rpa¢oB, TaOIHII.

OcHOBHBbIE MeTO/IbI PellleHUs] TEKCTOBBIX 3a/a4: apupMeTUYECKHi, areOpandeckuii, mepedop
BapuaHTOB. [lepBHUYHbIE TPECTaBIEHUS O IPYTUX METO/IaX pelIeHns 3aa4 (reoOMeTpuiIeckue u
rpaduyecKkue MeTobl).

CTaTHCTHKA U TeopHsl BepPOSITHOCTEMH

CraTtucruka. TabnuuHoe U rpaduyeckoe NpeacTaBIeHUE TaHHbIX, CTOJI0YaThIe U KPYTOBbIE
auarpammsl, TpaduKy, IpUMEHEHUE AuarpaMM U rpaduKoB Ui OMMCAHUS 3aBUCUMOCTEHN peanbHbIX
BEJIMYMH, U3BJIeUeHHE HHPOPMALIUU U3 TaOIuUI, JuarpaMm U rpadukoB. OnucareabHbIE CTATHCTUYECKUE
MoKa3aTes YMCIOBBIX HAOOPOB: cpesiHee apupMeTnIecKoe, MeuaHa, Hauboblee 1 HauMeHbIlee
3HaueHUs. Mepsl paccenBaHus: pa3Max, JUCIIEPCUs U CTaHJApTHOE OTKIOHeHHe. CiydaiiHas
M3MEHUYMBOCTh. VI3MEHUNBOCTD NpU U3MeEpeHUX. Pemaroniye npasuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX
BEJIMYHHAX.

Cayuaiinbie co0biTusi. City4aiiHbIE ONBITHI (3KCTIEPUMEHTHI),
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3JIEeMEHTapHbBIE CITydalHbIe COOBITHS (MCX0bl). BeposTHOCTH 351eMeHTapHBIX coObITHI. COOBITHS B
CIIy4ailHbIX SKCIIEPUMEHTAaxX U 0JaronpusTCTBYIOIINE dI€MEHTapHble COObITHS. BeposITHOCTH cirydaliHbIX
coOBITHI. OTIBITH C PABHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITHAMH. Kilaccuuecknue BepOSITHOCTHBIE
OTIBITHI C UCIIOJIb30BAaHUEM MOHET, KyOHKoB. [IpeacraBienue coObITHI C TOMOIIBIO JUArpaMMm

Olinepa. IIpoTrBononoxHble cCOObITHSA, 00BEANHEHNE U NTEpeceueHne coObITUi. [IpaBuiio cinoxxenus
BeposTHOocTel. Ciyuaiineiii BEIOOD. [IpencraBienue skciepuMeHTa B Buie AepeBa. HezaBucumebie
COOBITHA. YMHOKEHHUE BEpOSTHOCTEH He3aBUCUMBIX coObITHi. [locnenoBarenbHble HE3aBUCUMBIE
ucneitanus. [IpencraBienre o He3aBUCUMBIX COOBITHSX B KU3HU.

JJieMeHTbl KOMOMHATOPUKU. [IpaBuUio yMHOXEHUS, IEPECTAHOBKH, (PaKTOpHAI YKCa.
Couetanus u yuciio couetanuii. @opmyna uncia couetanuid. TpeyroapHuk [lackans. OnbIThI ¢ O0IBIIM
YHCIIOM PAaBHOBO3MO>KHBIX AJIEMEHTapHBIX COOBITHI. Bbruncienne BeposiTHOCTEH B OIBITaxX €
pUMEHEeHHEeM KOMOMHATOpHBIX Gopmyil. Mcnbitanus beprnymmm. Yenex u neynaua. BepostHocTH
COOBITHI B cepuu HCTIbITaHU bepHymn.

Cay4aiiHble BeJIMYMHBI. 3HAKOMCTBO CO CIy4YailHBIMU BEIMUMHAMU Ha MPUMEPAX KOHEUHBIX
JUCKPETHBIX CIIy4alHbIX BeJIMUUH. Pacnipenenenue BeposaTHocTed. MaTemaTH4ecKoe OKUJaHue.
CaoiicTBa MmaTematuyeckoro oxuaanusd. [lonstue o 3akoHe Oonpnx yrcen. Mi3amepeHne BepoITHOCTEH.
[IpumeneHnue 3aKkoHa OOJBIIUX YHUCET B COIMOJIOTUH, CTPAXOBAaHUH, B 3JPABOOXPAHEHUHN, 00ECIICUeHUN
0€30MacCHOCTH HACEJICHUS B YPE3BbIYAITHBIX CUTYAIUSX.

I'EOMETPUA

I'eomerpuueckue purypsi

durypsl B reoMeTpUHU U B OKPY:KamomemM Mupe. ['eo merpuueckasupurypa. DopmupoBanue
MIPEJICTABICHHUI O METANPEIMETHOM MOHATUH «durypay. Touka, IUHUSA, OTPE30K, IPAMas, JTy4, TJOMaHas,
IJIOCKOCTB, Yroil. buccekTpuca yriia u €€ CBOMCTBa, BUJIbI YTII0B, MHOTOYTOJIbHUKH,

kpyr. OceBasi cuMMeTpusi reomeTpudeckux puryp. LleHTpanbHas cuMMeTpHsi TeOMETPUUECKHUX (QUTYD.
MHoroyroJibHUKU. MHOTOyrOJIbHHK, €r0 3JIEMEHTHI U €ro CBOMCTBA. Pacrio3HaBaHNE HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykisie u HegvinykivleMHo2oy2orvHuky. 1IpaBuibHble MHOTOYTOJIbHUKH.
Tpeyronbauku. Beicota, Meauana, 6uccekTpuca, CpeaHsist IMHUS TpeyroyibHuKa. PaBHOOE ipeHHBIN
TPEYroJIbHUK, €r0 CBOKMCTBA U IIPU3HAKKU. PABHOCTOPOHHM TpeyroyibHUK. [IpsIMOyroapHbIN,
OCTPOYTOJIBHBIN, TYNOYTOJIbHBIM TPEYTrOJIbHUKH. BHEMIHNE yIibl TpeyrojabpHuKa. HepaBeHCTBO
TpeyroiabHuKa. YeTsipéxyronbauku. [lapannenorpamm, poM0, IpsMOYTOJIBHUK, KBAAPAT, TPATISIHS,
paBHOOepeHHas Tparnenus. CBoNCTBa M MPU3HAKY Mapajljiesiorpamma, pom0a, NpsSMOYyrojbHUKA,
KBaJpara.

Okpy:KHOCTB, KpYr. OKpYKHOCTb, KPYT, HX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIUCAHHBIE YIJIbI.
KacarenbHas u cexywasa K OKpYKHOCTH, Uxceolicmea. BINCaHHBIE U OIIMCAaHHBIE OKPY>KHOCTH IS
TPEYTOJIbHUKOB, YemblpEXY20NbHUKO8, NPABUILHBIX MHO20V20IbHUKOS.

I'eomeTpuuyeckue purypsl B npocrpaHcree (00bEMHBIE Te1a).

MHnozoepannuk u e2o anemenmul. Hazeanus MHO202PAHHUKOS C PA3HbIM NON0NCEHUEM U KOTUYECTBOM
epaneti. [lepBuuHbIe NPECTABICHUS O TUpaMUie, Napajuieenunee, npusme, chepe, mape, HUINHAPE,
KOHYC€, UX dJIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTHOmEeHust

PagenctBo puryp. CBolicTBa paBHBIX TPEYTrOJIbHUKOB. [Ipy 3HaKM paBEHCTBA TPEYTrOJIbHUKOB.
IapaniaeabHocTs NpsaMbIX. [Ipu3HaKy 1 CBOMCTBA NapaJUIEIbHBIX NPSAMBIX. AKCuomMa napaiieibHocmu
Eexnuoa. Teopema @aneca.

Ilepnenaukyasipubie npsamsle. [Ipsamoit yroi. [lepnenaukynsp k npsamoil. HaknoHnHast, mpoeknus.
CepeauHHBIN epIeHAUKYIAp K oTpe3ky. Ceoticmea u npusHaxu nepnenouKyIApHOCHU.

MMonooue. /Iponopyuonanvrvlie ompesxu, nooooue gueyp. [looodonvie mpeyeonvruku. Ilpuznaxu noooous.
B3aumHoe pacnoJioikeHue NpsMOU U OKPY>KHOCTH, IBYX OKPYKHOCTEM.

N3mepeHus U BLIYUCTICHUS

Beanuunsl. [lonsarue Bennuunsl. nHa. M3mepenue qiunbl. EqMHULBI U3MeEpeHus 1IuHbL. Bennunna
yrna. I'pagycunas mepa yrina. [lonstue o muionaan miockoi ¢Gurypsl u e€ cBoiictBax. 3mepenue
wiomaaei. Enununel namepenus miomanu. [IpeacraBnenue o6 o0bEMe 1 ero cBoiictBax. M3mepenue
o0béma. EquHutiel nusmepeHus 00bEMOB.
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HN3mepenus v BbruMcaeHUs. IHCTpYMEHTBI Ul U3MEPEHUN U IOCTPOEHUN; U3MEPEHHUE U BBIYUCIICHUE
YIJI0B, JUIMH (paccTosiHui), Tuiomaaeit. Tpuronomerpudeckue GyHKIHUN OCTPOTO yria B MPSIMOYTOJIbHOM
TpeyroisHuKe. 1puconomempuyeckue QyHKyuu mynoeo yeia. BeducieHue 31eMeHTOB TPEYTOIbHUKOB C
MCIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. DOpMyIbI IO N TPEYyTroJIbHUKA,
napajuiesiorpaMma U €ro 4YacTHBIX BUJOB, (POPMYITBI JITMHBI OKPYKHOCTH U TUIOIMAanu Kpyra. CpaBHeHUE U
BBIYMCIICHHE Muiomianei. Teopema [Iudaropa. Teopema cunycos. Teopema kocurnycos.

Paccrosinms. PaccrosiHue Mexy Toukamu. PacctosiHue oT TOUKM AonpsaMol. Paccmosnue medxncoy
dueypamu.

I'eomeTrpuueckune nocrpoeHus. ['eoMmerpuueckre NOCTPOCHUS U1l HIUTIOCTPALIMU CBOWCTB
reoMeTpuyeckux ¢uryp. MHCTpyMEHTHI Ji TOCTPOCHUMN: IUPKYJIb, IWHEHKA, YrOIbHUK. [Ipocmertiwiue
NOCMPOEHUS YUPKYAeMU TUHEUKOU. NOCMpoeHue OUCCEKMPUCHL yeld, NEPReHOUKYIAPA K NPAMOL,

yena, pagnoco oanHomy. Ilocmpoenue mpey2oibHUKO8 N0 MPEM COPOHAM, 08YM CIOPOHAM U VIly MeNCOy
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell yeaam. /lenenue ompe3Kka 8 0aHHOM OMHOUEHUU.
I'eomeTpuyeckne npeodpazoBaHus

IIpeo6pa3oBanus. [lonsrue npeodbpazoBanus. [IpeacraBienne o MeTanpeIMETHOM MTOHITUN
«rpeobpazoBanue». Ilodoodue.

JBuaxenusi. OceBasi M LIEHTPAIbHAS CUMMETPHHU, HOBOPOM U NAPAIENbHbI nepeHoc. Komounayuu
08UMCEHUL HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPpAUHATHI HA MJIOCKOCTH

BexTopbl. [TonsiTue BekTopa, NEHCTBUS HAJ BEKTOPaMH, UCIIOJIb30BaHNE BEKTOPOB B (DU3HKE, pasiodiceHue
8EKMOpa Ha coOCMasAwWUe, CKAISAPHOENPOU3Ee0eHUe 8eKMOPO8.

Koopaunatbl. OCHOBHBIC IOHATHUS, KOOPOUHAMbL 8EKMOPA, paccmosnue mexcoy mouxamu. Koopounamer
cepeduHvl ompeska. Ypasuenus ¢ueyp. Illpumenenue 6ekmopos u KoopouHam sk peueHust nPOCmenuiux
2eoMempuiecKux 3a0au.

Hcropusi MaTemMaTuKHu

Bosnuxnogenue mamemamuku xax Hayku, smansl eé€ passumus. OcHO8Hble pazdenvl MamemamuKu.
Buioarowuecs m memamuxu u ux éxnao é pazsumue nayku. beckoneunocms mHoocecmea npocmulx duce.
Yucna u onunvl ompeskos. Payuonanvnvie uucna. Ilompebnocms 6 uppayuonanvhuix yuciax. Llxona
Tughazopa. 3apooicoenue ancebpvi 6 neopax apugpmemuru. An-Xopezmu. Poscoenue 6yxeenHoll
cumeonuxu. I1. @epma, @. Buem, P. /e kapm. Hcmopus sonpoca o HaxodicoeHuu ¢opmyn Kopueti
aneebpauyeckux ypaeueHuti cmeneneti, oonvuux yemoipéx. H. Tap manwvs, orc. Kapoano, H. X. Abenw, 3.
Tanya.

llossnenue memooa Koopounam, no360JAI0UE20 NEPEBOOUMb 2eoMempuieckue 00bLEeKmbl Ha A3bIK
aneeopwi. llossnenue epaguros ynxyuil. P. /lexapm, I1. @epma. Ilpumepul paziuyHulx cucmem
kKoopounam. 3adaya Jleonapoo Iluzancrkoco (Dudbonayuu) o kponuxax, yucia Pubonauuu. 3adava o
waxmamuoti docke. Cxooumocms 2eomempuieckotl npoepeccuu. Mcmoku meopuu eposmuocmei.
cmpaxosoe oeno, azapmusie uepol. 1. @epma, b. [lackane, A. Bepuyanu, A. H. Konimozcopos.

Om 3emnedenus k ceomempuu. Iughazop u e2o wikona. @anec, Apxumed. Ilnamon u Apucmomerns.
Ilocmpoenue npasunbHvix MHoz2oy2onbHukos. Tpucekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna m. 3onomoe ceuenue. «Hauana» Eexnuoa. JI. Diinep, H. U. Jlobauesckuii. Ucmopus
namoeo nocmynama. I'eomempust u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPAQ.
Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcazop, pamocghen u Apucmapx o pasmepax Jlynet,
3emau u Connya. Paccmosanus om 3emau 0o Jlynot u Connya. Mzmepenue paccmosinusi om 3emau 00
Mapca. Ponv poccutickux yuénvix 6 passumuu mamemamuxu: J1. Dinep, H. U. Jlobauesckuii, I1. JI.
Yeovies, C. B. Kosanes cxas, A. H. Koimozopos. Mamemamuxa 6 pazeumuu Poccuu: Ilémp I, wixona
MamemMamuyecKux u HagueayKux Hayk, passumue poccutickozo ¢pnoma, A. H. Kpvinos. Kocmuueckas
npoepamma u M. B. Kenowuu.

3. TemaTu4yeckoe MIAHNPOBAHHUE € YKA3aHHEM KOJMYECTBA YACOB.
AJITEBPA
7 kaac-102 gyacos
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No | Coneprxanue(pasiesnbl, TEMBbI) Kon-Bo | XapakTepucTuka OCHOBHBIX BUJIOB JI€ATEILHOCTH

T 4acoB ydarmuxcsi(Ha ypoBHE YUeOHBIX ICHCTBHUI)

MBI o

nporpa
MMe

1 Anrebpanyeckue BhIPaKESHUS 11 BBITTOTHATE DJIeMEHTapHbIE
UucnoBble BEIPAKECHHS 2 3HAKOBOCUMBOJIMYECKHUE ACHUCTBUSA: IPUMEHSTh
AnreOpanyecKkre BIPaKEeHUS 1 OYKBBI JIJ1s1 0003HAYCHHUSI YNCEJI, IS 3aITUCH
Anre6panueckue paBeHCTBA. 2 00IINX YTBEPKACHUIA, COCTaB-ITh OyKBEHHBIC
DOpMyIIbL BBIPQXEHUS 110 YCIIOBHSM, 3a/IaHHBIM CJIOBECHO,
CBoiicTBa apI/I(l)MeTI/I‘ICCKI/IX 2 HpCO6p2130BBIBaTB anre6pquGCKHe CYMMBEI U
JCUCTBHIA MIPOU3BEICHNUS (BBIIOIHSTH IPUBEACHNE
TIpaBuita pacKpBITHS CKOOOK 2 MOJTIOOHBIX CIaraeMbIX, PACKPBITHE CKOOOK,
OGOBIIAIOIIMIA YPOK 1 yIpoIleHre Tpou3BeieHni). Berancnsars
KourposbHas padora Nel 1 YHCIIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKCHHUS.

CoctaBnsitb popMyIIbl, BEIpaXKaroliye
3aBHCHMOCTH MEXK/y BETUYMHAMU, BEIYUCIISATH T10
dbopmynam. JIeMOHCTpUPYIOT YMEHHE 0000IIeHUS
Y CHCTEMaTH3allui 3HaHUM 110 TeEMaM paszenna
«AnreOpanyecKkue BHIPAKECHUS Y.

2 VYpaBHeHuUEe ¢ OTHUM 8 [IpoBoaUTh TOKA3aTEIIbHBIC PACCYKICHUS O
HEU3BECTHBIM KOPHSIX ypaBHEHUS C OMOPOil Ha OMpe/ieieHne
YpaBHEHHE U €ro KOPHU 1 KOPHSI, YHCIIOBBIE CBOICTBA
Pemenue ypaBHeHUI ¢ OHUM 2 BbIpakeHUi. PacriosHaBaTh IMHENHBIE YPaBHEHHUS.
HEU3BECTHBIM, CBOISAIINXCS K Pemiars nuHeliHbIe, a TAKXKE YpPaBHEHHUS,
JINHEHBIM cBoJAIIMecs K HUM. Pemars npocrenmmue
Pemenue 3a1a4 ¢ MOMOLIBIO 3 YpaBHEHUS C HEU3BECTHBIM O] 3HAKOM MOJTYJIA.
YpaBHCHHIA Pemmath TekcTOBBIE 3a/1a4H anreOpanyecKumM
O6o06maronuit ypok 1 CIoCco0OM: TIEPEXOIUTH OT CIIOBECHOM
Kontposnbnas pabora Nel 1 (hopMyIUPOBKH YCIIOBHSI 3aa4H K

anreOpanvecKoil MoJIesTu MyTéM COCTaBIICHUS
JUHENHOTO ypaBHEHUS; peliaTh COCTaBICHHOE
yYpaBHEHHE; HHTEPIIPETHPOBATH PE3YIIbTAT.
JIeMOHCTpHUPYIOT YMeHHUE 0000IIeHUS U
CHCTEMaTH3aI[iy 3HAHUM 110 TEMaM pasjenna
«YpaBHEHUS C OJHIUM HEU3BECTHBIMY.

3 OMHOWICHBI U MHOTOYJICHBI 17 dopMyITHpPOBaTH, 3aTMCHIBATH B CHMBOJINICCKOM
CreneHb ¢ HATYpaITbHBIM 2 ¢dbopMe 1 000CHOBBIBATh CBOMCTBA CTETICHU C
MOKa3aTeneM HaTypaJbHBIM TIOKa3aTesieM; IPUMEHATh CBOMCTBA
CBoiicTBa CTEIIEHHU C 2 CTETeHH ISl MPeoOpa30BaHUsI BBIPAKEHUHN U
HATypaJIbHBIM MOKa3aTeleM BBIYMCIICHUN. BBINMOIHATE NeHCTBUSA C
Onnounen. CTangapTHLINA 1 OJIHOYJIEHAaMH U MHOTOuIeHamu. [ I[pumMeHsITh
BUJIOJTHOYJICHA paznuyHbIe POPMBI CAMOKOHTPOJIS TIPH
VMHOKEHHE OIHOUIEHOB 2 BBITIOJTHEHUH MTPE0OPa30BaHU BBIPAKEHUI
MHOTOWICHBI 1 JeMoHCTpUpYyIOT yMeHuEe 0000IIeHHS 1
[IpuBe/IeHNE 0I0OHBIXWICHOB 1 CUCTeMaTH3allNK 3HAHWI IO TeMaM pasjiena

«OTHOWICHBI U MHOTOWICHBD».

CrnosxeHue ¥ BHIYUTAHUE 1
MHOT'OYJICHOB
YMHOKEHHE MHOTOUJIeHa Ha 1

OJTHOUJICH
YMHOKEHHE MHOTOUYJIeHa Ha 2
MHOTOYJICH
Jlemenue ogHOUYIICHA U 2

MHOT'O4YJICHA HAa OAHOYJICH
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O6o06uaromui ypok 1

Kontponbnas padora No 3 1

Paznosxenre MHOTOUYJICHOB Ha 17 Jloxa3piBaTh (OPMYIIBI COKPAIIEHHOTO

MHOXKHUTEITHN YMHOXEHUS, PUMEHSTH UX B TPEOOPa30BAHUIX

Brinecenue obuiero MHOXUTENST | 3 BBIPAKEHHI U BBIYMCICHUSAX. BBINOIHATH

3a CKOOKH pa3ioKeHHEe MHOTOUJICHOB HA MHOXKHUTEIN

Crioco0 rpynmnupoBKU 3 pa3HbIMH crioco0amu. BBIMOIHATE pa3noxkeHune

q)OpMyJIa Pa3HOCTH KBaJApPaTOB 2 MHOT'O4YJICHOB Ha MHOXHUTCJIN C IIOMOIIBIO

KBaznpar cymmsl. KBagpat 4 dbopmys Kkyda CyMMBI, KyOa pa3HOCTH, CYMMBI
pa3HOCTH KyOOB, pasHocTH KyOoB. Pemats ypaBHeHus,

[IprMeHeHHEe HECKOIbKUX 3 MIPUMEHSISI CBOMCTBO PAaBEHCTBA HYITIO

CII0COGOB PA3IIOKEHHS npousBenenus. [lpumensars paznuunbie GOpMbl

MHOTOYWIECHA HA MHOXUTEIIU CaAMOKOHTPOJIA IIPH BBINTOJIHCHUN
O606mAOIINI YPOK 1 npeoOpa3oBaHuii/leMOHCTPUPYIOT YMEHUE

KourponbHas paGota Ne 4 1 00001IeHUs U CHCTeMaTU3alliy 3HaHUH 110 TeEMaM

pasnena «Pa3nokeHre MHOro4JeHa Ha
MHOKUTEIIH.

Anrebpanueckue 1poou 19 ®opmMynupoBaTh OCHOBHOE CBOWCTBO
Anrebpanyeckast 1poOb. 3 anredpandeckoit IpoOdH U MPUMEHSTH €T0 JUIs
Coxkpartenue apooei. npeoOpa3zoBanus ApooOei. BoimonHsATh AeiicTBUA C

[IpuBenenue 2 anreOpanvyeckuMu apoosMu. Haxoauts

Ipob6eiKkoOIeMy3HaMeHATEIIO JIOTTyCTUMBIE 3HaUCHUS OYKB, BXOJSIINX B

CrnokeHue UBbIYUTAHNE 4 anredpandeckyro n1pods.Pemars ypaBHeHus,

Anrebpandeckuxapooen CBOJISIILIMECS K IMHEUHBIM C JPOOHBIMU

VMHOKEHHE | JeJICHUE 4 KoddumeHTamMu. BoIOMHATE COBMECTHBIE

anreOpanuecKux apobeit JEHCTBUS HAJT BEIPAKCHUSIMHU, COICPIKAITUMHU

CoBMecTHbBIC EUCTBUS HAJl 4 anredpandecKue Ipoou.

aredpanvaecKUMHUAPOOIMHU JleMOHCTPHPYIOT yMEHHE 0000IICHHS U
OGo6waromHii ypok 1 CUCTEMAaTH3allK 3HAaHUM 110 TeMaM pasjena

KouTposbHas pabota Ne 5 1 «Anrebpandeckue Apoou».

Jluneiinas Gynkius u ee rpagpux | 11 Bbraucinsate 3HaueHus (PyHKIHHA, 3aJaHHBIX

[IpsimoyronpHasicucTeMa 1 dbopmynamu (pu HEOOXOAMMOCTH UCTIOIB30BATh

KOOpJMHAT HAIJIOCKOCTH KaJIbKYJISITOP); COCTABISATh TaOIHIIbI 3HAUCHUM
DyHKIMS 2 ¢ynkuuit. CTpouTh 10 TOUYKaM IpaduKu
Oyukuus y = kx u e€ rpapux 3 ¢yskuil. OnuceiBaTh CBONCTBA QYHKIIMH HA

Tnmeiinas (yHKIIA 1 68 OCHOBE €€ rpauuecKoro MnpeacTaBIeHHUs.
rpaduk MonenupoBatb peallbHble 3aBUCHMOCTH,

- BbIpa)kKaeMble JIMHEWHOUN PYHKIIMEH, C TOMOIIIBIO
OGobmatonyki ypok. 1 ¢dbopmyn u rpapukoB.MHTEpIIpETHPOBATH TPpadUKU

KontponsHas pabora Ne 6

pealbHbIX 3aBUcUMOcCTel. Mcnonp30BaTh
(YHKIIMOHAJIBHYIO CUMBOJIMKY IS 3aITUCH
pa3Ho0Opa3HbIX (PaKTOB, CBA3AHHBIX C TMHEHHON
dbyHKIIMEH, oboraiias ONbIT BBITTOJHEHUS
3HAKOBO-CUMBOJINYECKUX AeHCTBUI. CTPOUTH
peudeBble KOHCTPYKIIMH CUCIIOIb30BAaHUEM
(byHKIMOHATBHON TepMUHONOTHH. VcToap30BaTh
KOMITBIOTEPHBIE IPOTPaMMBI I UCCIIETOBAHUS
10JIO’KEHUS HA KOOPAMHATHOM MJIOCKOCTH
rpaduka TuHeRHONW (QYHKIUU B 3aBUCUMOCTH OT
3Ha4eHU# K03()(PUIIMEHTOB, BXOIAIINX B
dbopmyny. Pacio3naBate nuHEHHYIO () YHKIIHIO.
IToxa3bIBaTh CXEMaTUYECKH MOJIOKEHUE HA
KOOPJMHATHOM TIOCKOCTU IpauKoB PyHKUINN
Buaa y = kx, y = kx + b B 3aBucUMOCTH OT
3HaYeHUI K03 PUIMEHTOB, BXOASAIINX B
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¢dopmynbl. CtpouTs rpaduk QyHKIMH y = | X |.
CrtpouTs rpaduk THHEHHON QYHKITUN; OMMCHIBATH
ero cBoiictBa. Pacrio3znaBars mpsiMmyro 1 00paTHyIo
MPOIMOPLUOHANIbHBIE 3aBUCUMOCTH. PemaTh
TEKCTOBBIC 33JIa4H HA TIPSIMYIO U OOpaTHYIO
MPOIMOPLUOHANIbHBIE 3aBUCUMOCTH (B TOM UYHUCJIE C
KOHTEKCTOM M3 CMEXHBIX JUCIUIUINH, U3
peaTbHOM JKU3HU)
7 Cuctembl aByX ypaBHeHud ¢ | 13 OnpenensTs, ABJISETCS JIM [1apa YUCE PELLIECHUEM
JIBYMsI HEU3BECTHBIMU JTAHHOTO YPaBHEHUS C IBYMSI HEU3BECTHBIMU;
VYpaBHenue nepBoii crenenu ¢ | 1 MIPUBOJIUTH TPUMEPHI PELICHUN YPABHEHHM C
JIBYMsI HEU3BECTHBIMHU. IBYMs Heu3BeCTHBIMU. CTpoUTh rpaduku
Cucrembl ypaBHEHUN YpaBHEHUH € ABYMSI HEU3BECTHBIMH, YKa3aHHBIX B
Crioco6 1moJICTAaHOBKU 2 coliepkaHuu. HaxoauTe nenbie perieHus CucTeM
Cnoco0 clioxeHus 3 YpaBHEHUH € JBYMs HEU3BECTHBIMU MMYTEM
I'paduueckuii 2 nepedopa. Pemiates cuctemsl AByX ypaBHEHHIA
CIIOCOOPEIICHUACUCTEM MIEPBOM CTENEHU C IBYMsI HEU3BECTHBIMU. Pemarth
ypaBHEHMi TEKCTOBBIE 3aJIa4H, aIre0p.MOIeIbI0 KOTOPBIX
Pemrenue zagau c |3 SIBJISICTCS] YPABHEHHE C JIBYMsI HEU3BECTHBIMU:
TOMOIIIBIOCHCTEM YPaBHEHHIA MEPEXOJIUTh OT CIOBECHON (POPMYITUPOBKH
O06006marmuit ypok 1 YCIIOBHSA 33J]a9M K alre0pandeckoil Moaeu
KouTponbHas paGota Ne7 1 MyTEM COCTaBIICHUSI CUCTEMbI YPaBHEHHI; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHHIA;
MHTEPIPETUPOBATH pe3ynbrar. KoHCTpynpoBarth
peUeBbIC BHICKA3bIBAHUSI, SKBUBAJIECHTHBIC IPYT
JIPYTY, C UCIIOJIb30BAHUEM AIreOp.UTeOMETP.
s3bIKOB. Mcnonib30BaTh (hyHKIIMOHATBHO-
rpaduyecKue NpeCTaBlIeHus A PeICHUs U
VICCJIEIOBAHNS YPABHEHUM U CUCTEM
8 DneMeHThl KOMOMHATOPUKH 6 BrimonHsaTe nepedop Bcex BO3MOXKHBIX BAPHAHTOB
Pasnuuneie KoMOWHAIIMY U3 1 JUTSI TIepecuéra 00bEKTOB HITM KOMOMHAIINN
TpPEX AIEMEHTOB 00BbekTOB. [IpuMeHsATh IpaBUI0 KOMOUHATOPHOTO
Tabnuia BapuaHTOB U 2 YMHOXEHHUS I PELICHU 3a/1a4 Ha HaXOXKICHNE
MIPABUJIO MPOU3BEICHHUS qrciia 00bEKTOB, BAPUAHTOB UM KOMOWHAIUI
[Toncy€r BapuaHTOB € MOMOIIBIO | 2 (IMaroHajay MHOTOYTOJbHUKA, PYKOIIOKaTHS,
rpadoB YHCII0 KOJIOB, NIM(POB, maposei u T. 1.).
O06o00marommii YPOK 1 IToacunThIBAaThH YHCIIO BapHaHTOB C IIOMOIIbIO
rpa¢os
8 [ToBTOpenue. MITOorossrit 3a4€T. -
8 kmacc — 102 gaca
Ne | Coneprxanue(pasienbl, TEMBbI) Kon-Bo OcHoBHbIE BUIbI Y4€OHOI 1eATEeTbHOCTH
Te 4acoB 110
MBI nporpam
Me
1 Hepasenctpa 19 CpaBHUBATH U yNOPSAAO0YMBATH PAlUOHATBHBIE
[TonoxurenbHble U 2 ymcia. DopmyarpoBaTh CBOWCTBA YHCIOBBIX
OTpHUIIATEIbHBIC YHCTIa HEPaBEHCTB, WJUTIOCTPUPOBATH UX HA
UucoBble HEPAaBEHCTBA 1 KOOPJMHATHOMIIPSIMOM, TI0Ka3bIBAaTh
OCHOBHBIE CBOWCTBA 2 anrebpandecku. [I[pumMeHsITH CBOIiCTBA
YHCJIOBBIX HCPABCHCTB HCPABCHCTB B XOJ1€ PCUICHUA 3a1a4. Pacmo3naBath
Cno’keHne ¥ yMHOKEHHE 1 JMHEWHbIE HEPABEHCTBA, YPABHEHUS U

HCPABCHCTB

HEPABCHCTBA, B TOM YHCJIC COACPKAIUE
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Crporue u HeCTporue 1 HEW3BECTHBIE MOJ] 3HAKOM MOJyJisi. Pemate
HEPaBEHCTBA JIMHEWHBIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
HepasencrBa ¢ onaum 1 HEPABEHCTB, B TOM YHCJIE COAEPIKALLINE
HEU3BECTHBIM HEN3BECTHBIE O] 3HAKOM MoayJis1. Mcrons30BaTh
Pemenue HepaBeHCTB 3 B IMCBMEHHOW MAaTeMaTU4ECKOU peun
CHCTEMBI HEPABEHCTB C 1 0003HaveHHs U rpaduuecKre n300paKeHUs
OJIHUM HEU3BECTHBIM. YHUCJIOBBIX MHOKECTB, TEOPETHKO-
YuciaoBbeie IIPOMEXKYTKU MHOXCCTBCHHYIO CUMBOJIUKY
Pemenne cucteMHepaBeHCTB 3
Monyinb uncia. YpaBHEeHUs 2
1 HEPaBEHCTBA,
coJiepaKallue MOayJib
O6006maromuit ypok 1
Kontposbnas padora No 1 1
[TpuOnmKeHHBICBBIYUCIICHUS 18 Haxonuts, aHanu3npoBath, CONOCTABIIATh
[TpuGnuxeHHble 3HAYCHUS 2 YHCIOBBIE XapaKTEPUCTUKH OOBEKTOB
BenuuuH. [lorpemnocts OKpy»Karo1ero mupa. Mcnonap3oBarh pa3Hbie
NPUOITMKCHHUS. (dopmbl 3anricu TPUOIIMIKEHHBIX 3HAUCHHIA; JIeNaTh
OneHKa NOrpemHoCT! 2 BBIBOJIBI O TOYHOCTH NPUOIHMKEHUS IO UX 3aIHCH.
OKpyTJIEHHE YHCEN 1 BhITIONHATE BEIYUCIICHUS ¢ PEAIbHBIMUIAHHBIMU.
OTHOCI/ITeJIBHaHHOFpeHIHOCTL 2 Brinonuare IIPUKHUAKY U OLICHKY PC3YyJIbTATOB
IIpakTHYecKHe TpHEMBI 4 BhIUMCIEHHUH. ICI0IB30BaTh 3alMCh YUCET B
TIPHOITHKCHHBIXBBEIUHCIICHUH CTaHJApPTHOM BH/JIE JUIsl BEIPAKEHUS Pa3MEpPOB
[pocTeiiine BEIYUCICHHS 1 00BEKTOB, IITUTEIHLHOCTH MPOIIECCOB B
HA MUKPOKAJIbKYIIITOPE OKpykaro1ieMm mupe. CpaBHUBATH Yucia U
JleiiCTBHS HaJl YMCIIAMH,3aIIH- 2 BEJIMYMHBI, 3aIIMCAHHBIE C UCIIOJIb30BAHUEM
CAHHBIMU B CTAHAAPTHOM BHJIC creneHu 10. BoIoONMHATE BEIUKMCIEHUS HA
BbIUMCICHNS HAMUKDPOKAIb- 1 MHKPOK/IBKYIIATOPE NPU PELICHIN 33124 13
KyJIATOPECTEIEHN 1A, CMEXKHBIX IMCUUILIAH U PeallbHOH
0OPATHOTOIAHHOMY JIEHCTBUTEIbHOCTH
[TocnenoBarenvHoeBbIONHEHH | 1
€ olnepauuu
HAMUKPOKAJIBKYJISTOPE
O6006maronuit ypok 1
Kontponbnas pabora No 2 1
KBanparusie kopHu 12 [TpuBOANTE IPUMEPHI UPPALUOHATBHBIX YHCEIT;
ApubMeTniuecKUKBaapaTHRIA | 2 pacno3HaBaTh pallMOHAIbHBIE U UPPALIMOHATIbHBIE
KOpPEHb Yyucia; N300paXkaTh YUcia TOYKaMU
JleicTBUTENbHBIE YUCTIA 2 KOOPJAMHATHOU NpsAMOil. ONIUCHIBATH MHOKECTBO
KBaapatHbliii KOpeHb U3 2 JNEUCTBUTENLHBIX UHcell. Vcroabp30BaTh B
CTETEeHU MUCbMEHHOW MaTEeMaTHUYECKOM peun 0003HaYEHUS
KBapaTHbIii KOpEeHb U3 2 U rpadudeckue n300paKeHUs YNCITOBBIX
MIPOU3BEICHUS MHOKECTB, TEOPETUKO- MHOKECTBEHHYO
KBaapaTHbIil KOPEHb 13 2 CUMBOJUKY. J[OKa3bIBaTh CBOMCTBA
pobu apupMeTUYECKUX
O606mAOLIHI YPOK 1 KBaJPATHBIX KOPHEW; MPUMEHATh UX K
KouTposbHas paGora Ne 3 1 peoOpa3s0BaHMIO BBIPAKEHUM.

DopMyIMpOBATHONIPEAEIEHUE TIOHATHUS
TOXJIECTBA, IPUBOJAUTH IPUMEPHI Pa3IMUHBIX
TOKJIECTB. BBIUNCIIATH 3HaUEHUS BBIPAXKEHU,
coJlepKalliX KBaJpaTHbIE KOPHU; BBIPAXKATh
NEPEMEHHbIE U3 TEOMETPHUUECKUX U (PU3UUECKUX
dbopMyI, coaepKamuX KBapaTHbIE KOPHHU.
HaxoauTs 3HaueHus1 KBaJpaTHBIX KOPHEH, TOUHBIE
U IpUOIKEHHBIE, IPU HEOOXOTUMOCTH
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UCIIOJIb3YS KAIbKYJIATOP; BEIYUCIATH 3HAUECHHUS
BBIPKEHMI, COAEPKALMX KBaJPATHBIE KOPHH.
Hcnonp30BaTh KBaipaTHbIE KOPHU IIPU 3alUCU
BBIpKEeHHUH B popMyit. OLIeHHBATh KBaApaTHbIE
KOPHU EJIBIMUA YUCIaMH U I€CITHUHBIMU
IpOo0OsIMU; CPaBHUBATH U YIOPAI0YNBATH
paloHaIbHbIE YHCIIa U HPPALMOHAIIbHBIE,
3alMCaHHbIE C MOMOIIBIO KBaJIPAaTHBIX
KopHel.IIpumMeHsaTs TeopeMy O COOTHOLLIEHUH
cpenHero apuMeTuyeckoro u CpeiHero
FEOMETPUUECKOT0 TOJIOKUTENBHBIX YUCEIL.
Hckirouars MppaliioOHaIbHOCTD U3 3HAMEHATEIs
Ipobu

KBagpaTHble ypaBHEeHUs 25 [TpoBOIUTH TOKa3aTEIbHbBIE PACCYKICHUS O
KBanparHoe ypaBHEeHUE 1 2 KOPHSIX YPAaBHEHHS C OIOPO Ha ONpeeTICHHE
€ro KOpHH KOPHS1, UUCIIOBBIE U (DYHKIIMOHAJIbHBIE CBOMCTBA

Henomarsle 1 BbIpaKEHUI. Pacrio3HaBaTbTUIIBI KBAAPaTHBIX

KBaJJpaTHBICYPaBHEHUS ypaBHeHMH. PemiaTh kBajipaTHble ypaBHEHHUS, a
MeToa BbIIEIEHUS IOJHOTO 1 TaK)Xe YpaBHEHHs, CBOSIINECS K HUM; PelIaTh
KBaJpaTa JIpoOHO-pallMOHANIbHbIE YPAaBHEHUS, CBOASALINECS

Pemmenue KBaJpaTHBIX 3 K KBaJIpaTHBIM. HpI/IMeHﬁTB IIpu pCUICHUHA

ypaBHEHHil KBaJPaTHOI'O YPaBHEHUS METO/1 PA3JIOKEHUS Ha

[IpuBeISHHOE KBaAPaTHOE 2 MHOYHTEJIH, METO BEIHECEHUS TTOJIHOTO

ypaBHeHue. Teopema Buera. KBajpata, GopMyITy KOpHEH KBapaTHOrO

VYpaBHeHuUs1, CBOASIILUECS K 3 ypaBHEHHUSI, GOpMyITy YETHOrO BTOPOro

KBA/IPATHBIM koadduimenta, Gopmyiny KopHel MPUBEAEHHOTO

PelleHIeE 33124 C OMOIIBIO 4 KBaJpaTHOTO ypaBHEHUs. PackiaapBaTh Ha

KBaIPaTHBIX YPABHEHMIl MHOXHTEJH KBaJIpaTHbIN TpéxuwieH. MccnenoBath

PetlieHue NpocTeinx cuctem, | 2 KBaJpaTHbIC YPABHEHUS 110 IUCKPHUMUHAHTY U

coJlepIKaLLIXyPABHEHHE BTOPOil ko3 duurentam. PemaTs TeKCTOBbIE 3a/1a4n

CTEeHN anredpandeckuM crocoOoM: NepexouTh OT

PasiuuHbie CI0CO6bI peleHus 3 CJIOBECHOM (1)op1V\4yJ11/1p0B1<1/1 YCIOBHS 3a7a4H K

CHCTEMYpaBHEHHi anreOpandecKoi MO IyTEM COCTaBICHUS

Pemmenye 3a1a4 ¢ HOMOMIBIO 2 YpaBHEHMSI; peliaTh COCTaBJICHHOE YPAaBHEHHE;
CHCTEM ypaBHEHHit MHTEPNPETHPOBATE PE3YIBTAT. Pemrats cucremsl
OGoBIAIONIHI YPOK 1 ABYX YPaBHEHHUI C IBYMsl HEU3BECTHBIMH,

KoHTponsras pabora Ne 4 1 COJIepKAINX ypaBHEHNE BTOPOH CTEIICHH.

KBagpatuunas pyHKuus 14 Bbruucnsate 3HaueHus pyHKIMH, 3a1aHHBIX

OrnpeneneHneKBaIpaTHIHON 1 dbopmynamu y = x2, y = ax2, y= ax2 + bx + ¢ (npu

yHKIHH HE00XO0/IMMOCTH MCIIONb30BaTh KAJIBKYJIATOP);
DyHKIHA y = 2 1 COCTaBJISATh TaOJUIBI 3HAYCHUH (YHKIIUH.

) CtpouTthb 1o ToukaM rpapuku QyHKIHHA.
DyHKIUA y = ax 2 y .

5 OnuceiBaTh CBOMCTBA (PYHKIIMM HA OCHOBEEE
Dynkiua y = ax” tbx +¢ 3 rpapuuecKoro mpeacTaBIeHUs.
Ioctpoenue rpaduka 4 WuTepripeTrpoBaTh rpagKy peaabHbIX
KBAJPaTHIHOW (DyHKIMH 3aBucuMocTel. Mcronb30BaTh PyHKIIMOHAIBHYIO
Oo6o06utaromuit ypox 2 CHUMBOJIMIKY JIJIS 3aITHCH Pa3HO 00pa3HBIX (PaKTOB,
KonTponbnas padora Ne 5 1 CBSI3aHHBIX C KBaJpaTUUHON (pyHKIMEH, oboramiast

OTIBIT BBHITIOJTHEHUS 3HAKOBO-CHUMBOJIMIECKHAX
neiictBuit. CTpOUTh peueBble KOHCTPYKIIUU C
HCIOJIb30BaHNEM (YHKIIMOHATBHON
TepMuHoJoruH. [1oka3bpIBaTh cCXeMaTH4eCKu
M0JIO’KEHNE Ha KOOPINHATHON MJIIOCKOCTH
rpadukoB QyHKIUHN BUIa y = X2, y = ax2, y = ax2
+ ¢, y = ax2+ bx + ¢ B 3aBUCHIMOCTH OT 3HaYCHUN
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K03 GUIMEHTOB a, b, C, BXOAAIIUX B

dbopmysr. CTpouTh rpaduk KBaaIpaTHIHON
(GYHKINH; OMUCHIBATh CBOMCTBA
¢dbyHKIMH(BO3pacTaHue, yObIBaHUE, HAMOOIBIIICE,
HanMeHblIee 3HaueHus1). CTpouTth rpaduk
KBaIpaTUYHON (QYHKIIMH C TPUMEHEHUEM
JBYO)KEHUH rpauKOB, pacTsHKCHUN U COKATHH.

6 KBanparHble HepaBeHCTBa 10 [IpuMeHsTh CBOMCTBA HEPABEHCTB B XOJI€
KBanparHoe HepaBeHCTBO U 2 peieHus 3a1a4. PacniosHaBaTh KBaJpaTHbIE
€ro petieHue HEPaBEHCTBA.
Pemenue 4 Pewiars kBagpaTHbie HEPABEHCTBA, UCIIOJbB3YSI
KBaJ[paTHOTOHEPABCHCTBA C rpaduyeckue npeacrasienud. [IpumensTs
nomMoineorpaduka METOJMHTEPBAJIOB IPU PELIEHUH KBAJAPATHBIX
KBaJpaTHYHON(yHKIIUU HEPAaBEHCTB U MPOCTEHIINX JPOOHO-
MeTo MHTEPBAIIOB 2 paloHaIbHBIX HEPABEHCTB, CBOSIINXCS K
O600maroNIuii ypok 1 KBaJIpaTHbIM. MccnenoBarh KBaIpaTHUHYIO
KonTpossuas padora Ne 6 1 byHKIHIO y = ax2 + bx + ¢ B 3aBUCUMOCTH OT
3Ha4YCHUI K03 (UIIMECHTOB a, b U C.
IloBTopenue. Utoroselii 3auer. | 4
9 kuacc -102 yaca
No | Coneprkanue(pasiesbl, TEMBbI) Kon-Bo OcHoBHbIE BUIbI Y4€OHOI 1€ TEIbHOCTH
T 4acoB 110
MBI MIpOrpaMm
e
IToBTOpenue kypca anreOpsl 8 knacca | 2 CpaBHUBATH U YIIOPAIOUYMBATH CTEIICHH C
1 CreneHb ¢  pauuoHaNbHbIM | 13 LEeJIBIMU U pAallMOHAJIbHBIMU [TOKA3aTENSIMHU,
I10Ka3aTeleM BBITIOJHATH BBIYUCIICHUS C PAllMOHATEHBIMU
CrerneHb ¢ HaTYpaIbHBIM 2 YKCJIaMU, BBIYUCIIATh 3HAYEHUS CTETICHEN C
II0Ka3aTeleM LeJIBIM MoKa3aTeneM. PopMyIupoBaTh
CrerneHs ¢ LeIbIM 4 omnpezeneHue apuGMeTu4eckoro KOpHs
MoKazareineM HaTypaJIbHOM CTENEHU U3 YKCiIa. Beruucisrs
ApI/I(i)MeTI/I‘-ICCKI/Iﬁ KOpEHb 2 HpI/I6J'II/I)KéHHI)IC 3HAYCHUA KOpHeﬁ, HCIOJIb3YA
HaTypaJIbHON CTeNeHH IpU HEOOXOIMMOCTH KaJIbKYJISATOP; MPOBOAUTH
CBoiicTBa p) OLIEHKY KOpHEH. [[puMeHsTh cBOMCTBA
apu(METHIECKOTO KOPHS apru(MEeTHUECKOT0 KOPHS AJIs MpeoOpazoBaHMs
CTerneHb ¢ parMoHaIbHBIM 1 BBIpaKEeHHI. DOPMYIMPOBATh ONPEACICHUE
okazaTeneMm KODPHSI TPEThEH CTENEHU; HAXOAUTh 3HAYECHUS
Bo3BejicHHUeE B CTENEHD 1 KyOM4YEeCKMX KOPHEH, TPHU HEOOXOAUMOCTH
YHCIOBOTO HEPABEHCTBA UCIIOJIB3YS KalbKyJsaTop. MccienoBarbcBolicTBa
O606MAIOIMH YPOK - KyOMUY€eCKOT0 KOpHS, TPOBO/ISI YUCIIOBbIE
KonTponbHas pabota Ne 1 1 DKCIEPUMEHTHI C UCIOJIb30BaHUEM
KaJIbKYJIATOpa, KoMIbloTepa. Bo3BoauTh
YKCJIOBOE HEPABEHCTBO C TMOJIOKUTEIBHBIMU
JIEBOM M MpaBoOM YacThio B cTeneHb. CpaBHUBATh
CTENEHM C Pa3HBIMU OCHOBAaHUSIMU U PaBHBIMHU
nokazareasiMu. opMyIupoBaTh ONpe/iesieHNe
CTENEHM C PALIMOHAIBHBIM [10KA3aTelEM,
MIPUMEHSTh CBOMCTBA CTENIEHHU C PalliOHAIbHBIM
IIOKA3aTeJeM ITPU BBIYMCIIEHUSAX
2 CrenenHast QyHKIMS 15 Boruncnsate 3HaueHust PyHKINN, 3aJaHHBIX
Oo6macThb 3 dbopmynamu (mpu HEOOXOAUMOCTH
orpeeseHUsIGyHKIUH. HCIIOJIb30BATh KaJbKYJSATOP); COCTABIATh
Bospacranue u yOpiBaHue 2 TaOIUIIBI 3HaUeHUH QyHKIMH. POpMyTUpOBaTH
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GyHKIHN.

onpenenenue GyHkuu. CTPOUTH MO TOUKAM

YETHOCTh ¥ HEYETHOCTD 2 rpaduku GyHkiui. OnuchIBaTH CBONCTBA
GyHKIHN. ¢GyHKIMU Ha OCHOBE €€ TpapuuecKoro
DOynkumsy = & npeacTaBieHus (00J1acTh ONpeaeICHNUS,
X MHOXECTBO 3HaYECHUH, IPOMEKYTKU
HepaBenctBa u ypaBHeHUs, .. N
3HAKOIOCTOSIHCTBA, YETHOCTh, HEUETHOCTb,
COJIep KaIIHe CTETIeHb
— BO3pacraHue, yObIBaHUE,
O6o0maromuii ypok 2
HauOoJIbIlIee, HAUMEHbIIIeE 3HAYCHHUS ).
Konrponsnas padora Ne2 1
WuTepripeTrpoBaTh TpaduKu pearbHbIX
3aBrcuMOcTeil.cronb3oBath (PyHKIMOHAIBHYIO
CHUMBOJIMKY JJISI 3aIIMCH Pa3HOOOPA3HBIX (haKTOB,
3
CBSI3aHHBIX ¢ PYHKLIMAMH ¥ = X°,y =VX,y= VX,
y=(k/x), oboraias OIbIT BHITOJIHEHUS
3HAKOBOCUMBOJIMYECKUX JIecTBUI. CTPOUTH
peueBbie KOHCTPYKIUH C UCTIOIB30BaHUEM
(G yHKIIMOHATBHONU TEPMUHOJIOTHUH.
HccnenoBanus rpadukoB QpyHKIUI B
3aBHCHUMOCTH OT 3Ha4eHHH KO3 (HULIMEHTOB,
BXOJISIINX B (hOpMYITy.
Pacnio3naBath BUbI U3ydaeMbIX (QYHKITUH.
CrpouTts rpadmku yKa3aHHBIX (GYHKIUH (B TOM
qrclie C MPUMEHEHHEM JIBUKEHUI rpauKoB);
ONKCHIBATh UX CBOMCTBA. Pemare npocreiime
ypaBHEHHUS U HEPABEHCTBA, COJEPIKaIIIHe
cTeneHb. Pemars nppanmonaabHble YpaBHEHHUSL.
ITporpeccun 15 [TpuMeHsITh UHIEKCHBIE 0003HAYEHUS], CTPOUTH
Yucnosas 1 peueBbIe BBICKAa3bIBAHHSI C UCIIOIB30BaHNEM
M0CJIeIOBATEIBHOCTD TEPMHUHOJIOTHH, CBSI3aHHOU C IOHATHEM
CyMMa N IIepBbIX 3 Moce0BaTeIbHOCTEH, 3aJaHHbBIX (POPMYIIOH n-
4JIeHOBapH(PMETHIECKORIIPOT 0 YWICHA WK PEKYpPEHTHOU (HOPMYITOii.
peccuu YcTaHaBIMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHUH
R — 3 HOCJ‘IGI[OB&TGJ‘II:HOCTI/;I eCJ6m BBITIMCAHBI TICPBHIE
HECKOJIbKO YJICHOB. a)XaTh YJICHBI
CymMa n epBbBIX YJICHOB 3 OB. ¥1300p ©
o MOCJIEIOBATEIFHOCTH TOYKAMH Ha
reOMETPHUYECKOUITPOTPECCHH a "
” KOOP/AMHATHOMN
O6o06marIuit ypok 1
iockocT. Pacrio3HaBaTbapupmMeTHUECKyIO U
KonrtponbHast padota Ne 3 1

FEOMETPUYECKYIO ITPOTPECCUU IIPH PA3HBIX
cnocobax 3agaHusi. BeIBoAUTH Ha OCHOBE
JIOKa3aTeNbHBIX PacCy X AeHUN (HOPMYIBI 00IIero
yjieHa apu(PMETHIECKON ¥ TeOMETPHUIECKOM
[IPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB
apupMeTUIECKON U TEOMETPUIECKOMN
IIPOTPECCUI; PEIIATh 3a4a4U C UCIOJIb30BAHUEM
71X (hopmyl. Jloka3pIBaTh XapaKTePUCTHUECKUE
CBOMCTBA apu(hMETHUECKON U TE€OMETPUIECKON
MIPOTPECCHUI, TPUMEHSTh 3T CBOWCTBA IIPU
pemennu 3a1a4d.PaccmaTrpuBaTh IpUMEpHI U3
peanbHOU KU3HU, WIUTIOCTPUPYIOLINE
HW3MEHEHHUE TIPOIIECCOB B apU(PMETHIECKOM
MPOTPECCUH, B TEOMETPUUYECKON MPOrPECCUN;
n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecku. Pemare 3a1aun Ha CII0KHBIE
MPOLEHTHI, B TOM YUCJIE 3a/1a41 U3 PEaTbHOU
MIPAKTUKH (C UCMIOJIb30BAHUEM KaIBKYJISATOPA)
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CayvaiiHble COOBITHS 14 HaxonuTh BepOSATHOCTH COOBITHS B UCIIBITAHHUSIX
CoOrnITHsA 2 C PAaBHOBO3MOXXHBIMH HCXOJaMHU (C
BepositTHOCTh COOBITHS 2 MPUMEHEHUEM KIIACCUUECKOTr0 OIIPEAEIICHUS
Perienue BepoSTHOCTHBIX 2 BeposATHOCTH). [IpoBOIUTH ciTydaliHbIe
3aJ1a4 ¢ IOMOIIbIO HKCIIEPUMEHTBHI, B TOM YHUCIIE C TIOMOILBIO
KOMOMHATOPHUKHU KOMIIBKOTEPHOT'O
Croxenue u YMHOXEHUE 3 MOACITMPOBAHUAUHTCPIIPETUPOBATL UX
BEpOSATHOCTEH pe3yJbTaThl. BEIUKCIATS 4aCTOTY CIIy4aliHOTO
OTHOCUTEIbHAS YaCTOTA U 2 COOBITHSI; OLIEHUBATh BEPOSITHOCTD C IIOMOILIBIO
3aKOH OOJBIINX YHCEN 4aCTOTHI, IIOJy4YEHHOU ONBITHBIMITYTEM.
O606WAOLIIH YPOK 2 [TpuBOIUTE IpUMEpPHI JOCTOBEPHBIX U

KoHTpoubHas paGora Ned 1 HEBO3MOXKHBIX COObITUI. OOBACHATH

3HaYMMOCTb MAJIOBEPOSITHBIX COOBITHIA B
3aBHCHUMOCTH OT MX IociaeAcTBUi. Pemars
3aJ]aui Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHIA,
B TOM YHUCJIE€ C IPUMEHEHUEM KOMOUHATOPHKH.
[TpuBOIUTE NpUMEPHI IPOTUBOIIOIOKHBIX
coObITuil. Pemare 3a1aun Ha NpUMEHEHUE
IIPEACTABIICHUN O F€OMETPUYECKON
BEPOATHOCTH. Vcnos1b30BaTh IPpH PELLIEHUN
3a/1a4 CBOMCTBO BEPOATHOCTEMN
IPOTHBONOJIOKHBIX COOBITHI

CrnyyaiiHble BEJTMUUHBI 12 Opranu3oBbIBaTh HHPOPMALIUIO U PEACTABIATh
TaGIUIBl PACIIPE/ICIICHUS 2 e€ B Buie TabJIMIL,CTOI0YATHIX U KPYTOBBIX
TToINIOHBL YACTOT 1 quarpamm. CTpOUTh MOJIUTOHBI YaCTOT.
TCenepanbhas 1 Haxonuth cpennee apudmernyeckoe, pa3max,
COBOKYITHOCTb H BEIGOPKa MOJly U MEJIUaHy COBOKYITHOCTHYHCIIOBBIX
IleHTpanpHble TEHACHIUN 3 JaHHbIX. [IpuBoauThH COZEpIKATENIBHBIC IPUMEPDI
Mepsi pasépoca ) MCII0JIb30BaHUs CPETHUX 3HAUCHUHN AJIs
O6oGm@onyH YpoK 5 XapaKTEPUCTUKU COBOKYITHOCTH JAHHBIX

KoHTponbHas padota Ne 5 1 (criopTHUBHBIE MOKA3aTENN, Pa3MEPhl OACHKIbI U

ap.).IIpuBoauTh conepxKaTeabHble PU-MEPbI
TE€HEPAIIbHONW COBOKYITHOCTH,
IIPOM3BOJILHOUBBIOOPKH U3 HEE U
penpe3eHTaTUBHON BHIOOPKH.

MHuosxecTBa. Jloruka 16 [TpuBOANTE MpUMEPHI KOHEUHBIX U OECKOHEUHBIX
MHoKecTBa IIOCKOCTH 2 MHOKecTB. Haxoauts oObeqUHEHNE U
BrickasbiBanus. Teopembl 2 IIepeceyeHre KOHKPETHBIX MHOKECTB, Pa3HOCTh
CnenoBaHue u 3 MHOECTB.

PaBHOCHIIBHOCTh ITpuBOIUTE NPUMEPBI HECIIOKHBIX

YpaBHEeHHE OKPYKHOCTH 2 kiaccudukanmii. cronp30BaTh TEOPETHKO-

VY paBHEHHE IPSMO 2 MHO’KECTBEHHYIO CUMBOJIUKY U A3BIK IIPU

MHOXeCTBA TOUEK Ha 2 pEIIeHNH 3a/]1a4 B X0/I€ U3yUEHUS pa3InYHbIX

KOODIMHATHO pa3nenoB Kypca.KoHCTpyHpoBaTh HECIIOKHBIE

OGOBIIAIOIINIA YPOK 2 dbopMyTUpOBKHU onpeneneHuid. Bocripon3BoauTh
KouTposbHas pabota Ne 6 1 (GOpMYITMPOBKH U JOKA3aTEIbCTBA U3yYEHHBIX

TEOpeM, IPOBOANTE HECIIOKHBIE JJOKA3aTeIhCTBA
BBICKa3bIBAaHUI CaMOCTOATENBHO, CChIIATHCS B
Xo71e 000CHOBaHMH Ha ONPEAEICHUS, TEOPEMBI,
akcuoMbl. [IpuBoONTE MpUMEPHI NPSIMBIX U
oOpaTHbIX TeopeM. MitocTpupoBarhb
MaTeMaTHYeCKUe MOHATHS U YTBEPKICHUS
npuMepamu.licnonb30BaTh MpUMEPHI U
KOHTPIPUMEPHI B apryMEHTALIUH.
KoHcTpynpoBaTe MaTeMaTnueckue
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IIPEIJI0XKEHHS C IIOMOLIBIO CBA30K €CIMH ..., TO ...,
B TOM U TOJIBKO TOM CJIy4ae, JJOTHYECKUX CBSI30K
U, WIH. BBISBIATH HEOOXOUMBIE U JOCTATOUHBIE
ycioBHUs, GOpMYIMPOBATH TPOTUBONOIOKHBIE
TE€OpeMbl.3aNMCBIBATh YPAaBHEHUE NIPSIMOH,
ypaBHEHHE OKpYKHOCTHU. M300paxars Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBO PEILICHUN
CUCTEM YPABHEHHH C ABYMs HEU3BECTHBIMU;
¢burypsl, 3a1aHHbIC HEPABEHCTBOM HJIU
CHUCTEMOM HEPAaBEHCTB C ABYMs HEU3BECTHBIMU

IToBTOpeHue Kypca anreopbl 15
I'EOMETPUS
7 kaacc-68 u
No | Coneprxanue(pasiesnbl, TEMBbI) Kon-Bo | Xapakrepuctuka OCHOBHBIX BHJIOB JIEATEILHOCTH
T€ 4acoB y4anuxcsi(Ha ypoBHE YU€OHBIX EHCTBHI)
MBI o
nporpa
MMe
1 I'naBa I. HauanbHble 10 OOBACHATH, YTO TaKOE OTPE30K, JIyd, YroJ, Kakue
reoMeTpuYecKHe CBeIeHUus (I)I/IprLI Ha3bIBAIOTCA paBHBIMU, KaK CPAaBHUBAKOTCA U
Ipsimast 1 0Tpe30K. JIyd u yrom 2 H3MEPAIOTCA OTPE3KH 1 YIUIbL, YTO TAKOE IPajlyC H
CpaBHEHHE OTPE3KOB H YIJIOB 1 IpajlycHasi Mepa YIJa, Kakoi yroi HasblBaeTcs
NPsAMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
N3mepenne orpeskoB. M3mepenue | 3
cepenuHa OTpe3Ka U OFCCEeKTpHca yria, KaKue yrIiibl
yTJIOB Ha3bIBAIOTCA CMCKHBIMH U KaKMC — BEPTUKAJIIbHBIMU,
HepnenuKyspHbIe IPSMbIC 2 (bopMyIHpoBaTh 1 00OCHOBBIBATH YTBEPKICHHUS
O CBOWMCTBaX CMEXHBIX H BEPTUKAJIBHBIX  YTJIOB;
Pemenue 3agau 1 00BSICHATD, Kakue MpsIMbIE Ha3BIBAIOTCS
KonTponbnas padota Nel 1 NEPIEHANKYIIAPHBIMHU; (opmymnuposath u
000CHOBBIBATH YTBCPIKACHHUC (0] CBOHCTBE ABYX
MPSIMBIX, TIEPIEHINKYISAPHBIX K TPEThEH; M300paKaTh
W pacro3HaBaTh yKa3aHHbIC NpocTeimne (QUrypbl Ha
qepTeixKax; peuarb 3aJadr, CBA3aHHBIC C J3THUMHU
MPOCTEHIIUMU QUrypamMu
2 I'nasa Il. TpeyronbHuku 17 OOBSCHATS, Kakas tdurypa Ha3bIBaeTCA
[lepBblii MPU3HAK PABEHCTBA 3 TPEYTONEHUKOM, 9TO TAKOE BEPIIHHEL, CTOPOHB, YITIEI
TPEYrOIBHUKOB W TIEpUMETp TPEYTONbHUMKA, KaKOH TPEYTONBHHK
MCI[I/IaHI)I, 6I/ICCCKTpI/ICLI U BBI- 3 Ha3bIBACTCA paBHOGereHHLIM u KaKOou

PaBHOCTOPOHHUM, KaKHWE€ TPECYIrOJIbHHUKW HAa3bIBAIOTCA
COThI TPCYT'OJIbHUKA

PaBHBIMH; HM300pakaTh M Paclo3HaBaTh HAa YepTEkax
TPEYrOJILHUKA M HX DIEMEHTHI; (OPMYIMpPOBaTh M
PaBEHCTBA TPCYTOJILHUKOB JIOKa3bIBaTh TEOPEMBbl O NPHU3HAKAX PABEHCTBA

Bropoii u Tpetuit npusHaku 4

w

3a/1a4M Ha IOCTPOCHHUE TPEYTrOIbHUKOB; OOBSCHATh,  YTO  HA3BIBAETCH

Pemrenne 3amau 3 MEPIEHINKYIIAPOM, TPOBEAEHHBIM U3 JaHHOM TOYKH K
JaHHOM mpsMOH; (GOpMyIMpOBaTb H JOKa3bIBaTh
TEOpeMy O TEPHEeHIUKYJApe K TMPSMON; OOBACHSATS,
KaKhe OTPEe3KH Ha3bIBAIOTCA MEINaHOW, OMCCEKTPHUCOM
W BBICOTOH TpeyroibHUKa; (OpMYyIHpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOIMCTBaX PaBHOOEIPEHHOIO
TpeyrojbHHMKA; pemaTh 3a7add, CBA3aHHbIE C
MIpU3HAKaMH PaBEHCTBA TPEYTOJIbHUKOB

W CBOWCTBAMH PaBHOOCAPEHHOTO TPEYIOJILHUKA,;
dopMyIHpoBaTh OTIpe/ieTICHHe OKPY’KHOCTH;
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OOBSACHATH, HYTO TaKOe LIEHTP, paaAWyC, XOpAa H
JUaMETp OKPYKHOCTH; pelIaTh MPOCTEHIIINE 3aJa91 Ha
MOCTPOCHUE(TIOCTPOCHUE yTa, PaBHOTO JaHHOMY,
MOCTpOCHNE  OWCCEeKTPHCHl  yIiia,  MOCTPOSHUE
MEPIEeHINKYISPHBIX TPSAMBIX, TOCTPOCHHUE CEPEIUHBI
oTpe3ka) U OoJyiee CIOXKHBIC 3a]laud, WCIOJIB3YIOIINE
YKa3aHHBIC TPOCTCUIINE; COMOCTaBIATh IMONYyYCHHBIN
pe3ympTaT € yCIOBHEM 3aJadyd; aHaJIn3upOBaTh
BO3MOJKHBIE CITyJan

DopMyITUpOBaTh oIpeiesieHue napaIebHbIX
IpPAMBIX; OOBSACHITH C IIOMOLIBIO PHCYHKA, KaKHe
yIIIbI, 00pa30BaHHbBIE MPU MEPECEUCHUH JIBYX MPSIMBIX
CEeKyIIel, Ha3bIBAIOTCS HAKPECT JISKAILUMH, Kakue —
OJTHOCTOPOHHMMH M KaKH€ — CO OTBETCTBEHHBIMU;
(dopMynupoBartb u JIOKa3bIBaTh TEOPEMBI,
BBIpa@XKalolllie€ TMPHU3HAKK  MapajuIebHOCTH  JIBYX
IPAMBIX; OOBACHSTD, YTO TAKOE AKCUOMBI T€OMETPHH U
KakM€ aKCHOMBI Y)K€ HCIIOJb30BAJIUCh  PAaHEe;
(dbopMynupoBaTh aKCMOMY MapaUIeNbHBIX MPSIMBIX H
BBIBOAMUTH CIEACTBUS M3 HeE; (GOpMyIuUpoBaTh U
JOKa3bIBaTh TEOPEMbl O CBOWCTBaX MNapajlieIbHbBIX
NpsSAMBIX, OOpaTHBIE TeopemMaM O  TpHU3HaKax
MapajuIeIbHOCTH, CBS3aHHBIX C HAKPECT JIeXalllMMH,
COOTBETCTBEHHBIMH W OIHOCTOPOHHUMHM YIJIaMH, B
CBiA3HU C JTUM O6’b$ICH5[TI), 4YTO TaKO€ YCJIOBHUEC U
3aKIIIOYEHUE TEOPEMBl, Kakas TeopeMa Ha3bIBAETCs
o0paTHOli TIO OTHONICHHIO K JIAaHHOW TeopeMme;
OOBSICHATH, B UEM 3aKJIFOYAETCS] METOJ 10Ka3aTeIbCTBA
OT TMPOTHBHOTO: (OPMYITUpPOBATH U JIOKA3bIBATH
TeopeMbl 00 yIilaX ¢ COOTBETCTBEHHO MapaJlieIbHbIMU
U [EPHEeHAMKYISIPHBIMH CTOPOHAMH;, IPHBOAUTH
MpUMEPHl HUCIONb30BaHUA 3TOT0 METOJA; pelaTh
3aJaud  HA  BBIYMCIEHHME, JIOKa3aTelIbCTBO U
MIOCTPOCHUE, CBS3aHHBIE C MAPAJUICIbHBIMU IPSIMBIMU

DopMyITUpPOBaTh U JOKA3bIBATb TEOPEMY O CYMME
YTJIOB TPEYTOJIbHUKA U €€ CIIeICTBHE O BHEIIHEM YTJIe
TPEyroJbHHKA, MIPOBOJUTH KJ1acCU(UKALHIO
TPEyroJbHUKOB 1O yriaMm; (opMyiaupoBate U
JIOKa3bIBaTh TEOPEMY O COOTHOLICHHSIX MEXIY
CTOPOHAMH HUYyTJIaMH TPEYrojbHHKA (TpsAMOE W
o0paTHOE YTBEPKAEHU) U CIEACTBUS U3 HEE, TeopemMy
0 HEpaBEHCTBE TPEYroibHHUKA, (QOpPMYyITHUpOBATH U
JIOKa3bIBaTh TEOPEMbI O CBOWMCTBAX MPSIMOYTOJIBHBIX
TPEYroJbHUKOB  (IPSMOYTOJBHBI TPEYTONbHUK €
yriom 30°, mpu 3HaKd PaBEHCTBA MPSIMOYTOIbHBIX
TPEYroibHUKOB);  (QOPMYyITHpPOBATH  OIpeIeNCHHs
paccTosHUsL OT TOYKHU 10 MPSIMOM, PACCTOSHUSA MEXKAY
napajjiebHBIMU  NPSIMBIMU;pelIaTh  3afadyd  Ha
BBIUMCJICHHSA,  JIOKA3aTeJbCTBO U IIOCTPOEHHUE,
CBA3aHHBIE C COOTHOUIEHMSIMH MEXIYy CTOPOHAMH H
yraamMu — TPEYrojbHHUKAa W PACCTOSIHUEM  MEXAY
napajyieNbHBIME  TIPSIMBIMH, TIPH  HEOOXOIUMOCTH
MPOBOAUTH 1O XOAy  PEUICHHSIOTIOTHUTEIbHbIE
MIOCTPOEHUS, COMOCTABIIATE MOIYYEHHBIH PE3yNbTaT C
YCIIOBHEM 3a7jaud, B 3ajJadaXx Ha IIOCTPOEHHUE
UCCJICI0BATh BO3MOXKHBIE CIIydau

Kontposbnas padora No 2 1
I'naga I1I. IlapanjeibHble 13
npsivble
[Ipu3Haku napajuieabHOCTH 4
JIBYX MPSMBIX
AKcroMa napaielbHbIX NPSMBIX | 5
Pemienue 3aau 3
Kontponbnas padora Ne 3 1
I'naBa IV. CooTHo1ICHMA 18
MeEKIy CTOPOHAMM U yIJIaMu
TPEYrojbHUKA
CymMa yriioB TpeyrojibHUKa 2
CooTHOIIEHUsT MEXIY CTOpOHAMHU | 3
U yTJIaMU TPEYTOJbHHKA
Kontponbnas padota No 4 1
[TpsimoyronbHble TpeyronbHukn | 4
[TocTpoeHune TpeyrojJbpHHUKA IO 4
TpEM dJIEMEHTaM
Pemienue 3amau 3
Kontponbnas pabora Ne 5 1
IoBTOpenue. Pemenune 3agau 10
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XapakTepucTuKka OCHOBHBIX BUIOB JI€SITEIIbHOCTH
yJanuxcsi(Ha ypoBHE YU€OHBIX ICHCTBHUIT)

I'naBa V. YeThIpéxyrojbHUKH

MHOroyrojabHUKH

[Tapamenorpamm u Tpaneuus

[TpsiMoyronbHUK, pOMO, KBagpaT

Penrenue 3amau

Konrponsnas padora Ne 1

RPN

OOBACHSTH, YTO TAKOE JIOMaHasl, MHOTOYTOJIBHUK, €0
BEPLIVHBL, CMEXHbIE CTOPOHBI, JaroHay,
n300paxkaTb M Pacro3HaBaTh MHOTOYTOJBHUKH Ha
YyepTexax; MOKa3bIBaTh AJIEMEHTHl MHOTO YTOJBHHUKA,
€ro  BHYTPCHHIOIO U BHEUIHIOIO  oOjacry;
dbopmynupoBartb ompeeseHne BBIITYKJIOTO
MHOTOYTOJIbHUKA;  W300pakaTb M paclo3HaBaTh
BBITYKJIbIE ¥ HEBBIIYKJIbIE  MHOTOYTOJIbHUKH;
(dbopMynupoBaTh U AOKa3bIBaTh YTBEPKACHUSI O CyMMe
VIJIOB BBIYKJIOTO MHOTOYTOJNBHHKA H CYMME €ro
BHEIIHUX  YyIJIOB; OOBACHATH, KaKHe€ CTOPOHBI
(BepIIrHAbI) YeTBIPEXYTOTbHIKA HA3BIBAIOTCS
MPOTHUBOIIOJIOKHBIMY; (OPMYJIUPOBATh ONPEAEICHUS
napauienorpaMma, Tpamnelnud, paBHOOCIPEHHOH |
MPSIMOYTOIEHOM TpaIeuii, MpsIMOyTrobHUKA, poMOa,
KBaJpaTa; n300paxarh U paclo3HaBaTh 3TH YETHIPEX-
YIOJIbHUKY; (hopMyITUpPOBaThH 51 JIOKa3bIBaTh
YTBEPXKICHUSI 00 MX CBOMCTBaX M MpPU3HAKAX; PelIaTh
3aJa4d  HA  BBIUMCIEHHME,  JOKAa3aTeJbCTBO U
IMOCTpOCHUEC, CBsI3aHHBIC C 3THUMHU BUJaMH
YEeTBIPEXYTOJbHUKOB, OOBSICHITh, KaKUE JIBE TOYKH
Ha3bIBAIOTCS] CHMMETPHUYHBIMU OTHOCHTEIBHO MPSIMOI
(Toukw), B KakoM ciydae ¢urypa HazbIBaeTcA
CUMMETPUYHON OTHOCHTEIIFHO IMPSIMOM (TOYKH) U YTO
Takoe OCh (IIEHTP) CUMMETPHH

(UTYpBI; IPUBOIUTE PUMEPHI (pUTYp, 00TIaTAFOIINX

OoCeBOHl  (IIEHTpaJIbHOM) CHMMETpUed, a TaKke
IIPUMEPBL  OCEBOM M LEHTPAJIBHOM CUMMETPUM B
OKpY’Karole Hac 00CTaHOBKE

I'naBa VI. Il1omaan

14

IInomane MHOTI'OYT'OJIbHUKA

[Imomaau mapasmienorpamma,
TPEYroJbHUKA U Tpaneuuu

Teopema [Tudaropa

Pemenune 3agau

N

KonTponbnas padora Ne 2

OOBSICHATD, KaK MPOU3BOIUTCS M3MEPEHHUE TUIOIIAEH
MHOTO YrOJIbHUKOB, KaKkue MHOT'OYTOJIbHUKHU
Ha3BIBAIOTCS PaBHOBEIUKUMHU H KakKue —
PaBHOCOCTABIIEHHBIMU;  (DOPMYJTHUPOBATH OCHOBHBIE
CBOWCTBAa IUIOMIQJIE M BBIBOAUTH C HMX ITOMOIIBIO
(hopMyJibI ILTIOIIAICH MPAMOYTOJIbHUKA,
napajuienorpaMmma, TPEYTOJIbHUKA, Tpanenuy;
¢dbopMynmupoBaTh W JIOKa3blBaTh  TeopeMy 00
OTHONIEHUH TUIONIaIell TPEYTrOJIbHUKOB, UMEIOLIUX IO
paBHOMY yriy; (opMmynmHpoBaTh H  JIOKa3hIBATh
teopemy Iludaropa um oOpaTHyro eii; BBIBOJUTH
dopmyny T'epoHa i TUIOIIAAH TPEYrOJIbHUKA;
pemath 3ajjaud Ha BBIYMCIIEHHWE W JIOKa3aTEeIbCTBO,
CBs3aHHBIE C GopMyJIaMH TUIOMAACH H TEOPEMOit
IMudaropa

FnaBa VIl. MoaoGHbIe TpeyronbHUKN

19

Omnpenenenue mMogo00HBIX
TPEYTrOJILHUKOB

[Tpuznaku nonodus
TPEYrOJIbHUKOB

KonTponbnas pabora Ne 3

[Tpumenenue nompo6ust K

OOBSICHATH IOHATHE MPOTIOPIINOHATIEHOCTH OTPE3-

KOB;  (OpMyNHpOBaTb  ONpEAEICHUS  MOJAOOHBIX
TPEYrOJIbHUKOB n  koddpduumeHnta  momoOus;
dopMynupoBaTh M JIOKa3blBaTh  TEOPEMBL: 00
OTHOIIICHNUH TUIOMIa/Iel TIOJO0OHBIX TPEYrOJIbHUKOB, O
NpU3HAaKaXx TNoA00Us TPEyroJbHUKOB, O CpeaHei
JUHAW  TPEYrolibHUKa, O [epPeceueHrn MequaH
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JI0Ka3aTeNIbCTBY TEOPEM U
peLICHHUIO 3ajad

TPEYrolibHUKa, O MPOTOPIUOHANBHBIX OTpe3Kax B
MPSMOYTOJILHOM TPEYTOJIbHHUKE; OOBSICHSITH, UYTO TAKOE
MeToA TomoOus B 3ajadax Ha IOCTPOCHHE, U
NPUBOJUTh TPUMEPHI TMPUMEHEHUS DSTOr0 METO[a;
OOBSICHATh, KaK MOXHO HWCIIONIb30BaTh CBOMCTBA
NMOJOOHBIX TPEYTOJILHUKOB B U3MEPUTENBHBIX paboTax
Ha MECTHOCTH; OOBACHSITb, KaK BBECTH IOHITHE
moxo0us ISl IPOU3BONBHBIX GUTYp; POPMYIHPOBATH
OTpeJieNICHNsI W HJUTIOCTPUPOBATh TOHSATHSI CHHYCA,
KOCHHYCa U TaHTE€HCa OCTPOTrO yria HpsSMOYTOJIbLHOTO
TPEYroJbHHUKA; BBIBOJIUTH OCHOBHOC
TPUTOHOMETPUYECKOE TOXJICCTBO M 3HAYCHUS CHHYCA,
KOCHHYca U TaHreHca aj1st yrioB 30°, 45°, 60°; pemats
3aJauy, CBSI3aHHBIC C MONOOMEM TPEYrOJIbHUKOB, AJIS
BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUYECKUX
(GYHKLMI HCTONIB30BaTh KOMIBIOTEPHBIE IPOTPAMMBI

CoOoTHOIIEHNS MEXy CTOPOHAMH
U yIJIaMU IPSIMOYTOJIBHOTO
TPEYroJIbHUKA

Konrponbnas pabora Ned

FnaBa VIIl. OkpyxHOCTb

KacarenbHas K OKpyKHOCTH

HCHTpaJH)Hble W BIIMCAHHBIC YTI'JIbI

UYersIpe 3aMeUaTenbHbIe TOYKH
TPEYroJIbHUKA

Bnucannas u onucanHas
OKPY>KHOCTH

Pemenue 3agau

KonTtponbHas pabora Ne 5

HccnenoBath B3aMMHOE paclioyioKeHre IpsaMoil u
OKPY’KHOCTH; bopmynupoBaTh orpesiesieHne
KacaTeJIbHOH K OKpPYXXHOCTH; (OpPMYJIUpOBaTh U
JIOKa3bIBaThb TEOPEMBI: O CBOMCTBE KacaTEIbHOH, O
MpU3HAKe KacaTelbHOU, 00 OTpe3Kax KacaTelbHbIX,
NpOBeNEHHBIX M3 ONHOHW TOYKH; (hopMyIHpoBaTh
MOHATHS LIEHTPAJIILHOTO YITIa ¥ FPagyCHOW MEpPHI IyTH
OKPY)KHOCTH;,  (OpMyIMpOBaTb ¥  JOKa3bIBaTh
TEOPEMBL: O BIIHCAaHHOM YyINE, O IPOU3BENACHUU
OTPE3KOB IEPECeKaroIIUXCcs X0opa; (OopMyIupoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBSA3aHHBIE C 3aMedaTeIbHBIMU
TOYKAaMH TPEYroJIbHHUKA: 0 OUCCEKTPHUCE yIJIa H, KaK
CJIEZICTBHUE, O MEPECEUECHUH OMCCEKTPUC TPEYTOJIbHUKA;
0 CEepEeIMHHOM IMEpHEeHIUKYISApEe K OTPe3Ky M, Kak
CJIE/ICTBUE, 0 TepeceyeHnn CepEeTUHHBIX
MEPIEHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA,;

0 TEePECEYECHUH BBICOT TPEYroJIbHUKA; HOPMYIHMPOBAThH
OIIpeeeHus OKPYXHOCTEH, BIIMCAHHOMU B
MHOT'OYTOJIBHUK u ONMCAHHOU OKOJI0
MHOTOYI'OJIbHUKA; (OPMYJIUPOBaTb W JIOKa3bIBaTh
TEOpPEMBI: 00 OKPY>KHOCTH, BIUCAHHON B TPEYTOJILHUK;
00 OKpYXXHOCTH, OITMCAHHOW OKOJIO TPEYTOJIbHUKA; O
CBOMCTBE CTOPOH ONHMCAHHOIO YETHIPEXYTOJBbHHKA; O
CBOICTBE YIJIOB BIIMCAaHHOTO YETBIPEX YTOJNBHHKA;
pemars3agayd Ha BBIYHCICHHE, JIOKa3aTeNbCTBO U
MTOCTPOEHHUE, CBSA3aHHBIC c OKPYKHOCTBIO,
BIINCAaHHBIMH W ONMCAHHBIMU TPEYTrOJbHUKAMHU H
YeThIPEXYTOJIbHUKAMU; HCCIIeIOBATh cBOiicTBa
KOH(QUTYpaluii, CBS3aHHBIX C OKPYXHOCTBIO, C
MTOMOIIbI0 KOMITBIOTEPHBIX TPOrpaMM

IToBTOpenue. Pemmenue 3agau
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nmporpa

MMe
I'aasa IX. BekTopbi 8 DopMyIHPOBATH OMPEICICHHS U HILTFOCTPHPOBATh
TToHsITHE BEKTOpA 2 HOHATHS BEKTOpA, €ro JUIMHBL, KOJUIMHEApHBIX U
CI105KeHIE U BhIYHTAHIC 3 paBHBIX BEKTOPOB; MOTUBHPOBATh BBEACHHE MOHATHI
BEKTOPOB I/I JIeHCTBHH, CBSI3aHHBIX c BEKTOPaMH,
COOTBETCTBYIOIIMMH TPUMEPAaMH, OTHOCSIIUMHUCS K
YMHOKEHHE BEKTOpa Ha YUCIIO. 3 i
(u3nMuecKUM BEKTOPHBIM BEJIHYMHAM; HPUMEHSThH
IIpumeneHue BEKTOPOB K BEKTOPbl M JCHCTBHS HAJ HHUMH IIPU PELICHHU
PCHICHUIO 3a/1a4 rEOMETPHYECKHX 337124
I'naBa X. Metoa koopauHaT 10 OOBSICHATD M WIUTIOCTPHUPOBATH TIOHSATHS TIPSMO-
KoopmHAaTHI BeKTOpA 2 YTOJIHOM CHCTEMBI KOOPHHAT, KOOPIAUHAT TOUKH U
TpocTeiimue 3a1a4H B 2 KOOPJIMHAT BEKTOPA; BHIBOJUTH M UCIIOIB30BATh MPH
KOOP/IMHATAX petieHuH 3amad  (HOPMyYJbI  KOOPAMHAT —CEPEIHHBI
OTpe3Ka, JUTHHBI BEKTOPA, PACCTOSHUS MEXIY ABYMS
VYpaBHEHUsI OKPY>KHOCTHU U 3 N
. TOYKaMH, YPABHEHHsI OKPYKHOCTHU U MPSIMOit
psIMOi
Pemenue 3amau 2
Kontposbnas padora Ne 1 1
I'naBa XI. CooTHOmEeHMSsI 11 DopMyITUPOBATH U WILTIOCTPUPOBATH OMPEICICHUS
Me;KAy CTOPOHAMH M YIJIaMH CHHYCa, KOCMHYCa, TAHI'CHCAa U KOTaHI'€HCa YIJIOB
Tpeyroibuuka. CKaasipHoe oT 0 bie) 180°; BBLIBOJIUTH OCHOBHOE
PON3Be/leHHE BEKTOPOB TPUTOHOMETPUYECKOE  TOXKAECTBO H  (opMymbl
CHHYC, KOCHHYC, TAHTEHC, 3 npuBeicHUs; (HOPMYIUPOBATh U JOKA3bIBATH TEOPEMbI
CHHYCOB U KOCHUHYCOB, IIPUMEHATh UX MPU PELICHUH
KOTaHI'€HC yria .
TPEYroJIbHUKOB, 06'L$ICH51TL, KakK HCIIOJIB3YIOTCA
CooTHomenus Mex 1y croponamu | 4 TPUTOHOMETpHYECKHE (OPMYIIBI B HM3MEPHTEIBHBIX
H yrjiaMu TpEYroJIbHUKA paboTax Ha MECTHOCTH; (POPMYJTHPOBATH OMPEIACTCHHS
CkansipHoe MPOU3BE/ICHIE 2 yriaa MeXIy BEKTOpaMHU U CKaJIIPHOTO IIPOU3BENCHUSA
BEKTOPOB BEKTOPOB,  BBIBOIUTH  (OPMYyITy  CKaJSIPHOTO
Permmeaue 3aza4d 1 IIPOU3BEACHUA qepes KOOPAWHATBI BEKTOPOB;
(dbopMyupoBaTh M OOOCHOBBIBATH YTBEPXKICHHE O
CBOHCTBax CKaJIApHOI'0 IMPOU3BCACHUA; HCIIOJIbB30BATh
CKaJSIPHOE TPOU3BEJICHUE BEKTOPOB IIPH PELICHHU
3a1a4
KonTtposnbHas pabora Ne 2 1
I'aasa XII. /[iiuHa okpy:kHoctu | 12 DopMynHpoBaTh oTpenieIeHrne MPaBUILHOTO
M II0INAAbL Kpyra MHOT'OYTOJIbHUKA; (DOPMYJIHMpOBaTh M  JIOKA3bIBAThH
TIpaBHIIbHBIE MHOTOYTOJIEHUKH 4 TeOpeMbl 00  OKPY)KHOCTSIX, OHI/ICElHHOI\/:I, OKOJIO
TIITHHA OKPYKHOCTH H MIOMIATS a [PaBUIBHOTO MHOTOYTOJIbHUKA W BIHMCAHHOW B HETO;
kpyTa BBIBOAUTD U MCIIOJIb30BATh (POPMYJIBI JUIsl BHIYUCIICHHS
Iomanaun IIPpaBUJIILHOTO MHOTI'OYT'OJIbHUKA, €ro
Pewenne 3ana4 3 CTOPOHBI U PajJnyca BIIUCAHHON OKPY)KHOCTH; PEIIaTh
Kontponsras pabora Ne 3 1 331241 Ha HOCTPOEHHE MPaBUIBHBIX
MHOTI'OYT'OJIbHUKOB; 06BﬂCH5{TB IIOHATHUSA JUIUHBI
OKPY>KHOCTH W IJIOMIAJH KPYTa; BBIBOAUTH (HOPMYIBI
JUTSL BBIYKCIICHUSI UTHHBI OKPYXKHOCTH U JUTUHBI JyTH,
IIOMAM Kpyra ¥ IUIOM@JH KPYrOBOIO CEKTOpa,
MPUMEHSTh 3T GOPMYJIIBI TIPU PEIlICHUN 3189
I'nasa XIII. /IBuxenust 8 OOBSICHATD, YTO TAKOE OTOOPAKEHHE MIIOCKOCTH
TToHsATHE JIBUKEHUS 3 Ha ceOs W B KAKOM Cllydae OHO Ha3bIBACTCS
HapaHHeHLHLIﬁ HepeHOC " 3 JABWXCHHUEM ITIJTIOCKOCTH, O6T)$[CH$[TB, YTO TAKOE€ OCEBas

HIOBOPOT

Pemenue 3agau

Kontponbnas padota Ne 4

CUMMETpUs, LHEHTPAJIbHAA CUMMETPUA, Hapannem)HHﬁ
epeHoC u IOBOPOT, 06OCHOBBIBaTB, qTO
3TI/IOTO6pa)KCHI/I$I INIOCKOCTH Ha ce0sa ABISIOTCA
JABWOKCHUAMU, 06’I)SICH$ITL, KakoBa CBiA3b MEXKAY
JABVODKCHUSAMU W HAJIOKCHUAMH, HIJIIOCTPUPOBATH
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OCHOBHBIE€ BUJBI JABIDKEHUI, B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM

OOBACHATH, YTO Takoe MHOTOTPAHHHUK, €ro TpaHH,
pEéOpa, BepUIMHBI, JHArOHAIH, KaKOW MHOTOTPaHHUK
HAa3bIBaeTCS BBIMYKIBIM, YTO Takoe N-yroJbHas
npus3Ma, e€ OCHOBaHUs, OOKOBBIE TPaHU M OOKOBBIE
pEOpa, Kakas mpu3Ma Ha3bIBaeTCA MPAMOW U Kakas —
HAKJIOHHOM, YTO TaKOe BBICOTA MPHU3MBI, Kakas Mmpu3Ma
Ha3bIBaeTCA TapaJuIeeuIIe oM u KaKon
napajjiefienumes]  Ha3blBaeTcs  NPSMOYTOJBHBIM;
(dbopMynupoBaTh W OOOCHOBBIBATH YTBEPKICHHS O
CBOMCTBE JMaroHalieil napauiesenurneaa u o KBajapare
JUaroHAIM  MPSIMOYTOJBHOTO  Mapaiiellenuiesa;
OOBSICHATB, YTO Takoe OOBEM MHOTOTPaHHUKA,
BBEIBOAUTH (C TOMOINBbIO TpuHIMIA KaBambepn)
(dhopMyry 00bE€Ma MPSMOYTOIEHOTO TapaJUIeIeUIIe1a;
OOBSICHATh, KAaKOW  MHOTOTPaHHHK  HAa3bIBACTCS
MUPaMUAJION, 9TO TAKOE OCHOBAHHE, BEPITUHA, OOKOBEIE
rpanu, OOKOBbIE pEOpa W BHICOTA MHPAMHUIBI, Kakas
nUpamMuia Has3bIBaeTCs MPaBWIBHOW, YTO TakKoe
anodeMa  MpaBWIBHONH  MUPaMUABI,  MPUBOAUTH
dopmyny 00béMa mEpaMUIbI; OOBSICHATH, KaKOe TEIO
Ha3bpIBaeTCS IWJIMHIPOM, YTO TAKOE €ro OCh, BHICOTA,
OCHOBaHHUS,  Paguyc, OOKOBast ~ TIOBEPXHOCTb,
oOpasyromue, pa3BEpTka OOKOBOW IOBEPXHOCTH,
KakuM# (OpMyTIaMHu BEIpaXKaroTcs 00BEM W TUIOMAdb
OOKOBOH TOBEPXHOCTH IMJIMHAPA;00BICHITh, KaKoe
TEJIO Ha3bIBAETCS KOHYCOM, YTO TaKOE er0 OCh, BHICOTA,
OCHOBaHWe, OOKOBas TIOBEPXHOCTb, 0Opa3yroiue,

pa3BépTKa 0O0KOBOI MMOBEPXHOCTH, KaKUMHU
(dbopMysamMu BeIpakaroTcs 00BEM KOHycCa W ILIOLIA/b
0OKOBOM MTOBEPXHOCTH; 00BACHATD, Kakas

HOBEPXHOCTh Ha3bplBaeTcss cdepoil M Kakoe Teno
Ha3bpIBaeTCS MIAPOM, YTO TAaKOE paauyc W IHaMETp
cheppl (mapa), KakuMud QGOPMYJTaMH BBIPAKAIOTCS
00péM mapa w mromanp chepsl; H300pakaTeh H
pacro3HaBaTh Ha PHUCYHKaX MPU3MY, Hapajulelenune],
MUpamMuTy, IHJIHHAP, KOHYC, Map

I'naBa XIV. HayajibHble cBegeHust | 8
W3 CTepPeOMeTpuH

MHOrorpaHHUKA 4
Tena 1 NOBEPXHOCTH BPAICHUS 4
06 akcomMax IIAHUMETPUHH 2
IoBTopenne. Pemenne 3axau 9
COI'JTACOBAHHO

[Ipotokon Nel3zacenanus

METOANYECKOT0 00BEINHEHUS

yuurtenedt MateMatuku MOY COIII Ne6
um.C. T .Kyuera

ot 24 aBrycta 2020rona

/Kpukynosa C.B.. /
noanuck pykosoaurenst MO YO  OUO

COT'JIACOBAHHO

3aMECTUTEIb JupeKTopa 1no YBP

[ MTapdpénora A.A../
ot 28 aBrycra 2020 rona
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