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1. Ilnanupyemble pe3y/1bTaThl OCBOCHHS MpeIMeTa aaredpbl

Jist obGecriedeHrst BO3MOXXHOCTH YCTICIITHOTO NMPOJODKEHUS 00pa3oBaHust Ha 0a30BOM U
yr1yOnE€HHOM (BBIICTICHO KYPCHBOM) YPOBHSAX BBITYCKHUK MOJTYYUT BO3MOXKHOCTh HAYYUTHCS B 7—9
KJIaccax:

DJIeMeHThI TeOPMU MHOKECTB 1 MATEeMaTH4eCKOM JIOTUKH

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, 3JIEMEHT MHOXECTBA, IIyCTOE
MHOECTBO, KOHEUHOE U OECKOHEUHOE MHOXKECTBA, 10JIMHOKECTBO, IPUHA/UIEKHOCTb, BKIIIOUECHHUE,
PaBEHCTBO MHOXKECTB;

* 1300pakaTh MHO’KECTBA M OTHOILIEHHE MHOKECTB € IIOMOILIBIO KPYroB Dilniepa;

* ONpEeAEIATh IPUHAJICKHOCTD HIEMEHTa MHOXKECTBY, 00BEIMHEHHUIO U IIEPECEUCHUIO MHOKECTB;

* 33]1aBaTh MHOXXECTBO IIEPEUYUCIICHUEM €TI0 MIEMEHTOB, CIOBECHOIO OIMCAHUS;

* HaXOJIUTh IepecevyeHne, 00bEANHEHNE, IOJMHOXKECTBO B IPOCTEHIINX CUTYaLUsX;

* OIIEpUPOBATh NOHATUAMU: OIIPENEIECHUE, aKCHOMA, TEOPEMA, JOKA3aTeIbCTBO, BEICKA3bIBAHUE,
HMCTUHHOCTB U JIOKHOCTb BBICKa3bIBAHMS, OTPULIAHNE BBICKA3bIBAHUI, OIIEPALlMH HAJl BEICKA3bIBAHUSIMH: H,
WIH, HE, YCIIOBHBIE BbICKA3bIBAaHUS (MMIUIUKALIIH);

* IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI JUUIs IOATBEPKACHHS CBOUX BBICKA3bIBAHMI;

* CTPOUTD BBICKA3bIBAHUS, OTPULIAHUS BHICKA3bIBAHUM.

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTHX NPEIMETOB:

* HCIIOJIB30BATh TpaPUUECKOE MPEICTABICHHE MHOKECTB JIJISl ONTUCAHUS PEATBHBIX IPOIECCOB U
SIBJIGHUM IIPY PELLIEHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB;

* CTPOUTH LENOYKH YMO3AaKJIIOUEHUH Ha OCHOBE MCIIOJIb30BaHUS

IIPaBUJI JIOTUKY;

* HCIOJIb30BaTh MHOXECTBA, ONEPALIMM C MHOXKECTBAMH, UX IrpaduiecKkoe MpeIcTaBIeHue 1Jis
OINMCaHUs PEABHBIX IPOLIECCOB U SBICHUIA.

Yuciaa

* OnepupoBaTh NOHATUAMHU: HaTypaJIbHOE YUCIIO, LIEJIOE YUCIIO,

OOBIKHOBEHHAs APOOb, IeCATUYHAS TPOOb, CMEIIaHHas JPOOk, pPaIIMOHAIEHOE YHUCIIO,
apudmeTnyecKuil KBaJlpaTHbIN KOPEHb;

* OIIEpUPOBATh NOHATUSAMHU: MHOXKECTBO HATYpPaIbHBIX YMCEJ, MHOXKECTBO LIEJIBIX YHCET,
MHOECTBO PAallHOHAJIBHBIX YUCEN, HPPALMOHAIIBHOE YHCIIO, KBAIPATHBIN KOPEHb, MHOXKECTBO
JEHCTBUTEIIBHBIX YMCEN, TEOMETPUYECKAsi MHTEPIPETALAs] HATYPAIbHBIX, LIEJIBIX, pAllMOHAIbHBIX,
JEMCTBUTEIBHBIX YHCET;

* IOHUMATh U OOBSCHATH CMBICII TO3UIIMOHHOM 3alKCH HaTypaJIbHOTO YKCIIa,

* MCIIOJIB30BATh CBOMCTBA YMCEN U MTpaBWJIa ACHCTBUM NP BBIITOJIHEHUHU BBIYMCIIEHUH, B TOM YHUCIIE
C UCIOJIb30BAaHUEM IIPUEMOB PALIMOHAIIBHBIX BBIUHUCICHUN;

* MCIOJIb30BaTh PU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BRINOJIHEHNN BBIYMCICHUN U PEIIEHUN
HECJIOKHBIX 33714,

* BBINOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YACE B COOTBETCTBUU C IIPABWIIAMMU U C 3a/IaHHOU
TOYHOCTBIO;

* OLICHMBATh 3HAYEHUE KBAJIPATHOIO KOPHS U3 IOJIOKUTEIBHOIO LIEJIOr0 YHUCIIA;

* pacrio3HaBaTh pPallMOHAIBHBIE U UPPALMOHAJIBHBIC YHCIIAa U CPAaBHUBATD UX;

* [IPEJICTABIATH PALlMOHAILHOE YHCIIO B BHJIE IECATUYHON ApoOH;

* YIOPSIOYUBATh YKCIIA, 3alIMCAaHHBIE B BUJIE OOBIKHOBEHHOW U IECATUYHOMN pOo0OH;

* HaxoauTh HOJI 1 HOK uwncen nrcnonb3oBaTh UX MPU PENIEHUHN 3aa4.

B noBceHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

* OLICHUBATh PE3YNbTATHI BBIYMCICHUH IIPHA PEIIEHUH MPAKTUYECKUX 3a/1a4;

* BBIIIOJIHATH CPABHEHME YHCEIl B PEATIbHBIX CUTYalUsX;



* COCTABJIATH YMCIIOBBIE BHIPAKEHUS MPU PELLICHUH MPAKTUYECKUX

3aJa4 U 3a]a4 U3 IPYrux y4eOHbIX MPEIMETOB;

* MPUMEHSTH MPaBUJIa MPUOIMKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUISCKUX 3a/1a4 U 3a/1a4 U3
JPYTUX Y4eOHBIX MPEIMETOB;

* BBITIOJIHATH CPABHEHHE PE3YJITATOB BHIYMCICHUH MPU PEIICHUU MPAKTUYECKUX 3a/1a4, B TOM
YHCIIC TIPU BHITIOTHEHUH MPUOTMKEHHBIX BRIYHCICHUI;

* COCTABJIATH U OLICHUBATh YMCIIOBBIEC BHIPAKEHUS MPU PELICHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
IPYTUX y4eOHBIX MPEIMETOB;

* 3aIMCHIBATh U OKPYIJISATH YHCIOBBIE 3HAUEHUS PEAbHBIX BEJIMYMH C UCIIOIb30BAaHHEM Pa3HbIX
CUCTEM U3MEpEHUSI.

ToxnecTBeHHbIE IPe0OPaA30BaAHUS

* OnepupoBaTh NOHITUSIMHU: CTENIEHb C HATYPAThHBIM MTOKA3aTEIEM, CTETIICHD C [ETBIM
OTpHUIATEILHBIM [TOKA3aTeNIeM;

* BBITIOJIHATH HECJIOKHBIE MPEe0Opa30BaHUS /ISl BEIUMCIICHHS 3HAYCHUH YHCIOBBIX BRIPAKEHUH,
COJIep KAIINX CTEIICHH C HATYPaIbHBIM ITOKa3aTeNIeM, CTETICHH C LEJIBIM OTPUIATEIbHBIM ITOKa3aTeleM;

* BBITIOJIHATH MTPE0OPa30BaHUS LIEIbIX BHIPAKEHUIN: paCKphIBaTh CKOOKH, TPUBOJUTH MOJO0HBIE
cllaraemble; BBIMIOJIHATh JCHCTBHS C OAHOWICHAMU (CI0KEHUE, BHIYUTAHUE, YMHOXKEHHUE), IEHCTBUS

C MHOTO4WICHaMU (CIIO’KEHUE, BEIYUTAHUE, YMHOKECHHE);

* HCIIOJIB30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXKEHHS (KBAAPAT CYMMBI, KBaApaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BRIYMCIICHUN 3HAUYCHUN BBIPAKCHUIA;

* BBITIOJTHATD PA3JI0KEHHE MHOTOWICHOB HA MHOKUTENIN OJJHIM U3 CIIOCOOOB: BEIHECEHHE 32
CKOOKY, TPYIITUPOBKA, UCIIOJIb30BaHUE (POPMYIT COKPAIIEHHOTO YMHOXKCHUS;

* BBIJICJIATH KBaJIpaT CYMMBI U KBaJIpaT Pa3HOCTH OJTHOYJICHOB;

* pacKJaabIBaTh HA MHOXKUTEIIN KBAJPaTHBIM TPEXUIICH;

* BBITIOJIHATH TPE0OPa30BaHUS BRIPAKEHUH, COAEPIKAIIUX CTEIIEHU C LIETbIM OTPUIATEILHBIM
MoKazareseM, MePEeXOIUTh OT 3aliCH B BUJIE CTETICHU C IIeNBIM OTPULIATEIbHBIM MOKa3aTelleM K 3allCy B
BUJIE 1pO0U;

* BBITIOJIHATH HECJIOKHBIE TIPe0Opa3oBaHus JPOOHO-TUHEHHBIX BRIPAXKECHUN U BBIPAKCHUHN C
KBaJIpaTHBIMU KOPHSIMH, a TAK)Ke COKpallleHue 1po0el, mpuBeaeHne anredpanyeckux apooei Kk o0memy
3HaAMEHATEIIO, CIIOKEHUE, YMHOXKEHHUE, JeJIeHUE anreOpandeckux Qpo0ei, Bo3BeIeHnEe aare0pandeckon
IpoOu B HATYpPAIIbHYIO U TIENTYI0 OTPUIATEIIHHYIO CTETICHH,

* BBITIOJIHATH TTPEOOPa30BaAHUS BEIPAKEHUH, COIEPIKANUX KBAIPATHBIC KOPHH,

* BBIJICNIATH KBaJIpaT CyMMBI UJIM KBaJpaT pa3HOCTH JBYWIECHA B BBHIPAKECHHX, COJEPKAIIINX
KBaJIpaTHbIE KOPHU;

* BBITIOJIHATH TPE0OPa30BaHUs BHIPAKEHHH, COIEPIKALTUX MOTYIb.

B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

* [IOHUMATh CMBICIT 3aITMCH YKCIIa B CTAHJIAPTHOM BHUJIC,

* OnepupoBaTh Ha 0A30BOM YpOBHE MOHATHEM «CTaHIapTHAs 3allUCh YHCIIAY;

* BBITIOJTHATB TTPEOOPA30BAHUS U JCHCTBHSI C YMCIIaMU, 3aITICAHHBIMU B CTAHIAPTHOM BHUJIC;

* BBITIOJTHATH MTPEOOPA30BAHUS ANTreOPandeCKUX BRIPAKESHUHN TIPH PEIICHUH 33134 JIPYTUX YICOHBIX
NPEMETOB.

YpaBHeHUs M HEPABEHCTBA

* OnepupoBaTh NOHIATUSIMU: PABEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHHUE, YUCIIOBOE HEPABEHCTRO,
HEPaBEHCTBO, KOPEHb YPAaBHEHUs, PEUICHIE YPaBHEHHUsI, PEeIlIeHNE HEPAaBEHCTBA, PABHOCHIIbHbBIE
ypaBHEHHS, 00J1aCTh ONPE/ICIICHHs YpaBHEeHUS (HEpPaBEHCTBA, CHCTEMBI YPaBHECHUH HITH HEPABEHCTB);

* IPOBEPATH CIPABEITMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pemaTh JUHEHHbIE HEPAaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASILNECS K JTMHEHHBIM;

* pemiaTth JUHEHHbIE YpaBHEHUS] MYPaBHEHHUS, CBOASILIUECS



K JIMHEHHBIM, C IIOMOLIbIO TOXKIECTBEHHBIX IPEOOPa30BaHUA;

* IPOBEPSITH, SBJISETCS JIU JTaHHOE YNCIIO PEIIEHUEM ypaBHEHUs (HEpaBEHCTBA);

* pemaTh KBaJpaTHbIe ypaBHEHUs 10 (opMysie KOpHEH KBaAPaTHOIO YPaBHEHUS;

* pelaTh KBaJpaTHbIC YPaBHEHUS U YPAaBHEHMUSI, CBOSILUECS K KBaJPaTHBIM, C IOMOIIBIO
TOKIECTBEHHBIX MTPEOOpPa30BaHNUM;

* pelaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPABHEHUM, HEPABEHCTB;

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

* pemaTh JpOOHO-TMHENWHbIE YPABHEHUS;

* pemarth NpOCTENIINE NPPALMOHAIIbHBIE YPABHEHUS BUJA

VE (x)=a\f (x)=Vg(x);

* pelaTh ypaBHEHHs BUJa X' '=a

* pemaTh ypaBHEHHsI CIIOCOOOM pa3ioKeHUsl HA MHOKUTEIU U ClIOCOOOM 3aMeHbI TIEPEMEHHOI;

* MCIOJIB30BATh METO/ MHTEPBAJIOB JIJIsl PEIICHUS LIEBIX U IPOOHO-PAIlHOHAIEHBIX HEPABEHCTB;

* pemaTh JUHENHbIE YPABHEHUS U HEPABEHCTBA C ITapaMeTpamy;

* peliaTh HEeCI0XKHbIE KBAaJIpaTHbIE YPAaBHEHMSI C TAPAMETPOM;

* pelaTh HECJI0XKHbIE CUCTEMBI JINHENHBIX YPAaBHEHUH C ITapaMeTpamy;

* pelaTh HECIO0KHbIC YPABHEHUS B LENIBIX YUCIIAX.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

* COCTABJIAThH U PELIaTh JINHEHHBIE YPABHEHUS U KBAIPATHHIE

YpaBHEHHUS, YpaBHEHUS, K HUM CBOJSIINECS, CUCTEMBI JIMHEWHBIX

YpaBHEHUM, HEPABEHCTB IIPH PEIICHNUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

* BBIIIOJIHATD OLICHKY IIPABAOI01001sI pe3yJIbTaTOB, I10JIy4aeMbIX [IPH PELICHUH JTUHEUHBIX U
KBaJIpaTHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUN U HEPABEHCTB IIPU PEILIEHUU 3aa4d APYTUx

y4€OHBIX IPEMETOB;

* BEIOMpATh COOTBETCTBYIOIIME YPAaBHEHHsI, HEPABEHCTBA WIIM UX CUCTEMBI JUI COCTaBIICHUS
MaTEMaTHYECKON MOJIENHN 3alaHHOM peaIbHOM CUTYyallM WU IPUKJIAIHON 3aa4uu;

* YMETh MHTEPIIPETUPOBATH MTOJIYYEHHBIN ITPU PELIEHUH YPAaBHEHHUS, HEPABEHCTBA WIIM CUCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJJaHHON pEeaTbHOM CUTYAIIMU WJIW MPUKIIAHON 3aJa4H.

DOyHKIUHA

* OnepupoBaTh NOHIATUAMHU: (PYHKIIMOHAJIbHAS 3aBUCUMOCTh, PYHKIMS, rpaduK GyHKIIMH, CIOCOOBI
3aaHus QYHKIMH, apTyMEHT U 3HaueHue PYHKIMH, 00JacTh ONPEAEICHNS U MHOYKECTBO 3HAUCHUHN
GyHKIUH, HYId QYHKIUU, [POMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIUH,
YETHOCTH/HEUETHOCTh (PYHKIIUMY;

* HaXOAMUTh 3HaUYE€HUE (PYHKIUH 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

* HaXOJMUTh 3HAUYEHUE apryMeHTa I10 3a/JaHHOMY 3Ha4EeHUIO (DYHKIIMM B HECTIOKHBIX CUTYAIHSIX;

* OIIPENENSATH MTOJI0KEHUE TOUKH 110 €€ KOOpAMHATaM, KOOPJAUHATBI TOUKHU IO €€ MOJIOKEHUIO Ha
KOOPJIMHATHOM MIOCKOCTH;

* 110 Tpad UKy HAXOAUThH 00IaCTh ONPEEICHUS, MHOKECTBO 3HAUEHUH, HYIH (PYHKIINH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHUsl U yObIBaHUs, HauOOJIblIIee U HaUMEHbIIIee
3HaueHus! QyHKINY;

* CTPOUTH IpaduK JUHEHHON QyHKINY;

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

* OMpeAeTATh NPUOIMKEHHBIE 3HAYSHUSI KOOPIMHAT TOUYKH IepecedeHns rpapuKoB (QyHKIIHIA;

* CTPOUTH IpadUKK TUHEHHOMN, KBapaTUIHON (QYHKIUI, 00-paTHON MPONOPIUOHATIBHOCTH,

GyHKIMI BuIa y=a+i, y=VX, y=VX, y=[x|
* Ha puUMepe KBaApaTUYHON (YHKIINH, UCIIOTB30BaTh peoOpa3oBanus rpaduka GpyHkuun y =f(x)
i noctpoeHus rpaduka Gynkuun y =af (kx +b) +c;



* COCTABJIATh YPaBHEHUE MIPSIMOM IO 3alaHHBIM YCJIIOBUSM: ITPOXOIALICH Yepe3 IBE TOUKH C
3aJJaHHBIMU KOOpPJIMHATAMU, TPO-XOIAIEH Yepe3 TaHHYIO TOUKY U MapauieIbHON JaHHOW MPSMON;

* Kccle0BaTh PYHKIUIO IO e€ rpaduKy;

* HAXOJIUTh MHOYKECTBO 3HAUEHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJpaTUYHOU (DYHKIINH;

* OTIepUpOBaTh HAa 0A30BOM YPOBHE MOHATHIMM: MOCIEI0BATEIBHOCTD, apupMeTHYECKAas
IIporpeccusi, reoMeTpu4ecKas porpeccus;

* pemaTh POCThIE 3a/1a4M Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET ObITh NOJIY4YEH
HEMNOCPECTBEHHBIM OJACUETOM 0e3 pUuMeHeHUsl popMyi;

* peraTh 3a/1a4u Ha apu(pMETUUECKYI0 U F€OMETPUUECKYIO IPOTPECCHIO.

B noBceHeBHOM KU3HH M NIPH M3YYCHHHU APYTHX NPEIMETOB:

* MCIOJIB30BATh I'PapUKHU peabHBIX MPOLECCOB M 3aBUCUMOCTEH JIJIsl ONPEACIICHHUS X CBOMCTB
(HanGonplIve 1 HaMMEHBIINE 3HAYEHUS, TPOMEXKYTKH BO3pacTaHusl U yObIBaHUS, 00JIacTh
IIOJIO)KUTEIIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T. I1.);

* HCIOJIB30BATh CBOWCTBA IMHEHHON (PyHKIMK U €€ TpadyK MpH pEHICHUH 3a/1a4 U3 APYrUX
y4EOHBIX IPEAMETOB;

* WUTIOCTPUPOBATh C MOMOILBIO I'padyKa peabHYyI0 3aBUCUMOCTh HJIH IPOLIECC M0 UX
XapaKTEepUCTHUKAM;

* HCIOJIB30BaTh CBOWCTBA U IpauK KBaJPaTUUHON (DYHKIIMU IIPU PELICHUH 33/1a4 U3 IPYTuX
y4eOHBIX IPEMETOB.

TexcroBble 3axa4n

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

* pemaTh MpPOCThIE UCIOMKHBIE 3a]Ja4l Pa3HBIX TUIIOB, a TaK K€ 3aJ]a4l MOBBILICHHON TPYAHOCTH;

* CTPOUTH MOJIENb YCIOBUSA 3aJ1auu (B BUJE TaOJIUIIbI, CXEMBbI, PUCYHKA), B KOTOPOU JJaHbI 3HAUCHMUS
IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJIBIO [TOMCKA PELICHMS 3a/1a4H; UCII0Ib30BaTh pa3HbIC

KpaTKHeE 3allMCy KaK MOJIEIN TEKCTOB CIOXHBIX 3aa4 AJI IOCTPOECHHUS TIOMCKOBON CXEMBI U
pelIeHns 3a1ay;

* pa3nuy4aTh MOJIETbh TEKCTA U MOJIEb PEIICHUS 3a/1a4k, KOHCTPYHUPOBATh K OJIHOM MOJeNnn
pEeIIEeHNs HECI0KHOM 3aJjaul pa3Hble MOJIETHN TEKCTA 3a/1auH;

* OCYIIECTBIISATH CIIOCOO MOKCKA PEIICHUs 3a/1a4l, B KOTOPOM PacCyXkJA€HUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBaHUS K YCIOBUIO;3HATh U MPUMEHATH 00a criocoba rmoucka pemeHus 3aaad (ot
TpeOOBaHUs K YCIOBHIO U OT YCIOBUS K TPEOOBAHUIO);

* peIIaTh HECIOXKHBIE JIOTHUECKUE 3aJa4l METOJIOM PaCCYXACHUH, MOIEIUPOBATh PACCYKICHUS
IIPU MOUCKE PEIICHNUs 33/1a4 ¢ TOMOILBIO I'pad-CXEeMBbI;

* pemaTh JOrHUECKUE 3a/1a4M Pa3HbIMH CIIOCO0aMU, B TOM YHCJIE € IBYMsI OJIOKaMU U € TpeMst
OJI0KaMU JaHHBIX C TOMOIIBIO TaOJIHIL;

* COCTaBJIATH IIJIaH PEIICHUS 3a/1a4M; BBIICISTH Talbl PEUICHHS 3aauni COJepKaHue KaxXI0T0
JTana;

* YMETh BBIOUPATh ONTUMAJIBHBIM METOJ PELLIEHUS 3a7jaui U 0CO3HABaTh BHIOOP METO/1a,
paccMaTpuBaTh pa3InYHbIE METO/IbI, HAXOAUTh pPa3Hble PEIICHUS 3a/1a4M, €CIIM BO3MOXKHO;

* AHAJIM3UPOBATh 3aTPYJHEHUS NPU PELIEHUH 3a/1a4;

* BBITMIOJIHATD PAa3IUUHbIe TPeoOpa3oBaHus MPEATIOKEHHOM 3a/1a4i, KOHCTPYHPOBATh HOBBIE 3a/1a41
U3 JAHHOM, B TOM YHUCIIe OOpaTHbIE;

* UHTEPIPETUPOBATH BEIYUCIUTENBHBIE PE3YIbTAThI B 33/1a4€, UCCIIE0BATh MOJIYYEHHOE PELICHHE
3aJ1auu;

* aHAJIN3MPOBATH BCEBO3MOXKHBIE CUTYallUH B3aUMHOI'O PACIOJIOXKEHUS IBYX OOBEKTOB U
M3MEHEHHE UX XapaKTEPUCTUK IIPU COBMECTHOM JBMIKEHUH (CKOPOCTh, BPEMsI, PACCTOSHUE) IPU PELLICHUH



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

* 3HATh Pa3NIUUUE CKOPOCTEH 00BEKTa B CTOAYEH BO/IE, IPOTUB TEUCHHS U TI0 TEUYCHHUIO PEKHU;
HCCIJIEI0BaTh BCEBO3MOYKHBIE CUTYalLlMU [P PELICHNUH 33]a4 Ha JABM)KEHUE I10 PEKE, pacCMaTpUBaTh

pa3HbIE CUCTEMBI OTCYETA;

* pemaTth 3aJ1a4l Ha HaX0XK/IEHWE YacTH YMCiIa M YUCIIa IO €ro 4acTH, PelaTh pa3HOOOpa3Hble
3a/lauM «Ha YacTH;

* pemath 1 00OCHOBBIBAThH CBOE pellIeHUE 3a/1a4 (BBIACIATh MAaTEMaTHUYECKYI0 OCHOBY) Ha
HAXO0XJICHHUE YaCcTU YKCIIa M YUCIIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICTa IpOOH;

* HAXOJIUTh MPOIEHT OT YUCIIA, YUCIIO MO €T0 MPOLEHTY, MPOLIEHTHOE OTHOIICHUE ABYX YHCET,
MPOLIEHTHOE CHUYKEHHE WJIU MTPOLIEHTHOE MOBBIILICHUE BETUYNHBI;

* pemaTh 3a/1a4M Ha MPOLEHTHI, B TOM YHCJIE CI0KHbIE MTPOLEHTHI ¢ 000CHOBAHUEM, UCIIOJB3YS
pa3HbIE CIIOCOOBI;

* pemaTh, 0CO3HABATh U OOBSICHATH HICHTUYHOCTD 3a/1a4 Pa3HBIX TUIOB (Ha pabdoTy, Ha MOKYIIKH,
Ha JIBI)KEHUE), CBSI3bIBAIOIIMX TPU BEJIMYMHBI, BBIAEIATH 3TU BETMYUHBI U OTHOLIEHUSI MEXAY HUMH,
MPUMEHSTh UX MPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4U YKa3aHHBIX THUIIOB;

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

* pemiaTh 3aJ1a4u 1o KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE UCIOJIb30BAHUS
M3YYEHHBIX METOJIOB M OOOCHOBBIBATH PEIICHUE;

* pelIaTh HEeCI0XKHbIE 3a]]aul 10 MAaTEMaTUUYECKON CTaTHCTHUKE;

* OBJIaJICBaTh OCHOBHBIMHU METOJIAMH PEIICHHS CIOKETHBIX 3a7a4: apu(PMETUIECCKHA,
anreOpandeckuii, mepedop BapuaHTOB, FTEOMETPUUYECKHIA, TpaQHUECKUil, TPUMEHSITH UX B HOBBIX IO CPaB-
HEHUIO C U3YYEHHBIMU CUTYALIUSIX.

B noBce1HeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

* BBIJIBUTATh TUTIOTE3bI O BOZMOXKHBIX MPEAETbHBIX 3HAUCHUSIX MCKOMBIX BEIMYHMH B 33/1a4e (JeaTh
MPUKUIKY);

* BBIJIETISATH [P PEILICHUH 33/1a4 XapaKTEPUCTUKU pacCMaTpUBAEMOI B 3a/1a4€ CUTYallUH, OTIIMYHbIE
OT peaibHBIX (T€, OT KOTOPBIX a0CTParupoBalIuCh), KOHCTPYUPOBATh HOBBIE CUTYAIIMHU C YUETOM ITHX
XapaKTepUCTHK, B YACTHOCTH, MPU PEILIEHUH 337a4 Ha KOHLIEHTPALIMK YUYUTHIBATh IIJIOTHOCTh BEILIECTBA;

* pemiath U KOHCTPYMPOBATh 3a7jaul Ha OCHOBE PACCMOTPEHUS pealbHBIX CUTYallUi, B KOTOPHIX HE
TpeOyeTcsl TOUHbII BBIYMCIUTEIbHBINA PE3ybTar.

CTaTHCTHKA H TeopHsl BepPOSITHOCTEMH

* MeThb npeicTaBieHle O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CITyYaifHOro COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

* pemaTh NpocTeiine KOMOMHATOPHBIE 3314l METOAO0M MPSIMOTO U OPraHU30BAHHOTO Nepedopa;

* IPEACTABIATH JAHHBIE B BUJIEC TAOMIUII, TUarpaMM, Tpa)uKoB;® YUTATh HHPOPMAITHUIO,
MIPE/ICTAaBICHHYIO B BUJIE TaOIHIIbI, AUArPaMMBbI, rpaduka;

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

* OIpENIENSTh OCHOBHBIE CTATUCTUYECKUE XaPaKTEPUCTUKU YHCIOBBIX HAOOPOB;

* OLIEHUBATh BEPOSATHOCTH COOBITHSI B MPOCTEUIINX CITydasix;

* IMETh MPEeJICTaBIICHHE O POJIH 3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SBJICHUSAX;

* ONEPUPOBATH MOHATUSMU: CTOJIOYATHIE M KPYTOBBIE THArPaMMBbI, TAOIUIIbI TaHHBIX, CPEIHEE
apupmMeTHyecKoe, MeIuaHa, HauOoJbIlee 1 HauMEHblIIee 3HaYeHUs1 BBIOOPKH, pa3Max BbIOOPKH,
JUCIIEpCUs U CTAaHJAPTHOE OTKJIOHEHHE, CllydaliHas N3MEHYMBOCTb;

* COCTaBJIATH TAOJIULIBI, CTPOUTH AMArPAMMBI U IpaUKU Ha OCHOBE JaHHBIX;

* ONepUPOBATh MOHATUAMU: (AaKTOpUAJ YKCIa, IEPECTAHOBKU U COYETaHUsI, TpeyroibHUK [lackans;

* IPUMEHSTH MPABUJIO MTPOU3BEACHUS TP PEIICHUH KOMOMHATOPHBIX 3a/1a4;



* ONEPUPOBATH MOHIATUSAMU: CTyYalHBIN OTBIT, CIIYIaHBIA BBIOOD, UCIIBITAHUE, DJIEMEHTAPHOE
cirydaitHoe coOBITHE (MCXO0/), KIIACCHUECKOE OTpe/IeTICHUE BEPOSITHOCTH CITyYallHOTO COOBITHSI, OTIepaIiiu
HaJ CTy4ailHBIMU COOBITHSIMH,

* MIPEJICTABIATH MH()OPMAIIHIO C TOMOIIBIO KPYTOB Dilniepa;

* pemiaTh 3a/1a4¥ Ha BEIYUCICHUE BEPOSITHOCTH C MOACYETOM KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
KOMOMHATOPHKH.

B noBceiHeBHO KU3HM U NIPM U3YYEHHH APYTUX NMPeIMeTOB:

* OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

* UMETh MIPE/ICTABICHHUE O POJIA MPAKTUUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

* CpaBHUBATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH, TOTYYECHHBIE B IPOIIECCE PEIICHUs
MIPUKJIAIHON 3a/1a4M, U3yUYCHHS PEeaTbHOrO SIBJICHHUS;

* OI[CHUBATH BEPOSATHOCTh PEATbHBIX COOBITHIA U SIBJICHHUI B HECIIOKHBIX CHTYAIIHIX;

* U3BJICKATh, HHTEPIPETUPOBATH IPEOOPA30BLIBATh WH(OPMAIIHIO, TPEICTABICHHYIO B TAOIUIIAX,
Ha JuarpaMMax, rpadukax, OTpa)xarollylo CBOMCTBA U XapaKTEPUCTHKU PealbHBIX MPOIECCOB U SBJICHHUIA,

* ONPENIEISITh CTATUCTUICCKUE XapaKTePUCTHKU BRIOOPOK 10 TA0JIMIIaM, TUarpaMMam, Tpadukam,
BBHITIOJHATH CPaBHEHUE B 3aBUCHMOCTH OT LIETU PEIICHUs 3a/1a4H;

* OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITUIN U SIBICHUU.

HcTopust MmaTeMaTnuKH

» OnuchIBaTh OTAENbHBIE BHIAAIOIINECS PE3YIbTAThI, OMyUYEHHBIEC B X0/I€ Pa3BUTH MaTeMaTUKU
KaK HAYKU;

* 3HATh MPUMEPHI MATEMATUYCCKUX OTKPBITUH M UX aBTOPOB B CBSI3U C OTEYECTBEHHOU H
BCEMHUPHOM UCTOPHUEH;

* IOHUMATh POJIb MATEMATHKH B pa3BuTHH Poccum;

* XapaKTepr30BaTh BKJIA]] BBIJAIOIINXCS MAaTEMATHKOB B pa3BUTHE MaTEMATHUKU U MHBIX HAyYHBIX
o0racTei.

MeTtoabl MaTEMATHKH

* BriOupath moaXo il U3y4eHHBIA METO AJISl PELICHUH U3-YUSHHBIX TUIIOB MAaTeMaTHYECKUX
3ajady;

* PUBOJIUTH TPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIICH JEHCTBUTEIIEHOCTH U
MIPOU3BE/ICHUSX UCKYCCTBA;

* HCIIOJIB3YS U3YUCHHBIC METOJIBI, IPOBOJIUTH JOKA3aTEILCTBO, BBHITIOIHSATH OMIPOBEPKCHIE,

* BBIOMPATH U3YYCHHBIC METOIBI M X KOMOMHAIINY JJIs PEIICHUS MATeMAaTHUECKUX 3a/1a4;

* HCIIOJIH30BATh MaTeMaTUUYECKIE 3HAHUS JIJIsl OMTMCAHHS 3aKOHOMEPHOCTEN B OKpYKaroIIen
JIEHCTBUTENFHOCTH U TPOU3BEICHUSX UCKYCCTBA;

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

I'eomerpuuyeckue Gpurypsl
- OrepupoBaTh NOHATHSIMHU T€OMETPUUICCKUX PUTYD;
U3BJICKaTh, UHMEPNPEMUposams u npeobpazosvieams WHHOPMAIMIO O TEOMETPHUUECKUX (urypax,
MPEICTaBICHHYIO Ha YepPTekKax;
* IPUMEHSTH IS PEUIeHUs 3a7ad reoMeTprueckue (hakThl, €ClU YCIOBUSIX MPUMEHEHHUS 33JlaHbl B SBHOU
bopme, a maxaice npednonazaemcs He-CKOIbKO ULA208 PeuleHsL;
© pemIaTh 3aJ1a4 Ha HaX0XJICHHWE T€OMETPUUYECKUX BETMYHH 110 00pa3IiaM Uil alrOpUTMaM;
- hopmynuposams ceolicmea u npuHaxKu guayp;
* 00KA3b16AMb 2e0MEMPUUECKUe YMBEPHCOCHUS,
© gnademsv CMAHOApPMHOUL Kiaccugpuxayueti n1oCKux gueyp (mpeyeoibHUKo8 u Yemulpéxy2oibHUKOS).
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:
UCTIOJIB30BaTh CBOWCTBA T'€OMETPUYECKHX (UTYp UIs pEIIeHHs] THUIOBBIX 3aJad, BO3HHKAMOIIUX B
CUTYaIUSX TIOBCEIHEBHON KHU3HU, 33/1a4 MPAKTHUECKOTO COACPKAHUS;



UCNONb308AMb CEOUCMBA 2e0MemPUUecKUx Quayp 01 peulenus 3a0ad NpaKmuiecko2o xapakmepa u
3a0ay U3 CMEHCHLIX OUCYUNTUH.
OTHowmeHnst

OnepupoBaTh MOHATUSIMH: PABEHCTBO (QUTYp, paBHbIE (QHUIYpPBI, PAaBEHCTBO TPEYrOJbHHUKOB,

NapajyIeIbHOCTh TMPSMBIX, TMEPIEHAUKYISIPHOCTh MPSIMBIX, YIJIBl MEXKIY NPSMBIMHU, NEPIEHAUKYISD,
HaKJIOHHAsI, IPOCKIUs, nododue gueyp, nodobHvle (ucypvl, NOOOOHbBLE MPEY2OTbHUKU,
- npumenams meopemy Daneca u meopemy 0 NPONOPYUOHAILHBIX OMPEIKAX NPU peuleHul 3a0ay;
* XApaKmepuzo8ams 3AUMHOE PACHOLONCEHUE NPIMOU U OKPYICHOCMU, O8YX OKPYICHOCMEU.
B noBcegHeBHOIi :KM3HM M NPU U3YYeHHH APYTHX NPEAMETOB:
* HCTIOJIb30BAaTh OTHOIICHHMS ISl PEIICHUS 33/1a4, BOSHUKAIOUINX B PEaIbHOW YKH3HH.
N3mepenus M BbIYUCIEHHSA
- BBIMONHATE M3MEpEeHUe JUINH, PACCTOSIHUN, BEJTMYMH YTJIOB C MIOMOIIbI0 HHCTPYMEHTOB Il H3MEPEHHI
JUTUH U YTJIOB,;

OPUMEHSATh (OPMYJNIBI TMEPUMETPa, IUIOMAA H O00BbEMaA, IUIOMIAAN TOBEPXHOCTH OTACIBHBIX
MHOTOTPaHHHUKOB ITPH BBIYUCIICHUSX, KOT/Ia BCE TaHHBIC HMEIOTCS B YCIIOBHH;
- IpUMeHsITh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUYECKHE COOTHOIICHHUS JIJISi BHIYUCIICHUS JJTUH,
pacCTOsIHUM, TUIOIAACH B IPOCTEHIINX CIIY4asiX;
© onepuposams npedCmasienusmMu 0 OauHe, nIowaou, 06vEMe KaKk 0 6elIUUUHAX;
- npumenamv meopemy Ilugacopa, ¢opmyner niowaou, 00véma npu peweHuu MHO2OUA208bIX 3a0al, 8
KOMOPbIX He 8ce OaHHble NPeOCmABIeHbl SI8HO U KOMOopble mpeOVIom 6blMUCIeHUN, Onepuposams boiee
WUPOKUM KOTUYECBOM (POPMYI ONUHbL, NIOWAOU, 00bEMA, BbIYUCIAMb XAPAKMEPUCMUKU KOMOUHAYULL
Queyp (oKpyschocmeil U MHO20Y20IbHUKOB), GbIYUCASMb DACCMOSAHUSL MedcOy dueypamu, npuMeHsms
mpuzoHomempudeckue Qopmyisl 015 8bIMUCIEHUL 8 O0Iee CLONCHBIX CLYYASX, NPOBOOUMb 8bIYUCIEHUS HA
OCHOB€ PABHOBEIUKOCIU U PABHOCOCMABIEHHOCMU,
* IPOBOOUMb NPOCHIbLE BBIYUCTEHUSL HA 0OLEMHBIX MeNax;
© hopmynuposams 3a0auu Ha 8blYUCTEHUE ONUH, NAowWadell U 00BbEMOS U peuamy ux.
B noBceaHeBHOIi )KM3HU M IPU U3YYEeHHUH IPYTUX MPeIMETOB:
* BBIYHCJISITh PACCTOSIHMS Ha MECTHOCTH B CTaHJIAPTHBIX CHUTYAIMsIX, TIPUMEHITH (OPMYJIbI U BBIYUCISATH
TUTOIIAIA B TIPOCTHIX CITydasix;
* IPOBOOUMb GBIMUCHCHUSL HA MECTHOCMU, NPUMEHMb (OPMYIbL NPU BbIYUCTIEHUIX 8 CMENCHBIX VUeOHbIX
npeomemax, 8 oKpyscaroujeti 0etcmsumenrbHOCmu.
I'eomeTpuyeckue nocTpoeHus

N306paxats THMNOBBIE IUIOCKKME (GUTYphl U (UIYpHl B MPOCTPAHCTBE OT PYKHM M C IOMOILBIO
UHCTPYMEHTOB;
© Uz006padicamsv ceomempuieckue hueypsbi N0 MeKCmo8oOMY U CUMBOIbHOMY ONUCAHUIO;
* C60O00HO ONePUPOBAMb YEPMENCHLIMU UHCMPYMEHMAMU 8 HECTONCHBIX CILYUASIX;

BbINOIHAMb NOCMPOEHUS MPEY2OIbHUKO8, NPUMEHAMb OMOeIbHble Memoobl NOCMPOEHUl YUPKYIeM U
JIUHEUKOL U NPO8OOUMb Npocmeriuiue UCcle008aHUs YUCIA peuleHUl;
© Uz00padicamv munogvle NIOCKUe Gueypvl U 00bEMHbIe mena ¢ NOMOWbIO NPOCMENUUX KOMNbIOMEPHbIX
UHCIMPYMEHMO8.
B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEIMETOB:
* BBIMIOJIHATH IPOCTENIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMbIE B peaJIbHOM KHU3HH;
* OIICHUBATh Pa3MepPhI peaTbHBIX 00BEKTOB OKPY)KAIOIIETO MUPA.
IIpeoGpa3oBanus
- CTpouTh QUrypy, CHMMETPHUHYIO TaHHON (UType OTHOCUTEIBHO OCH
Y TOYKH,

onepuposamv NoHsAMuUeM OBUNCEHUs. U Npeobpasoeanus nodoobus, erademv Npuémamu NOCMpPOeHUs.
Queyp ¢ ucnonvsosanuem OBUNCEHUN U NPeodpa308aHull NOO0OUs, NPUMEHAMb NOLYYEeHHble 3HAHUA U
ONbIM NOCMPOEHULL 8 CMENHCHBIX NPEOMEMAx U 6 pedibHbIX CUMYAYUSAX OKPYAHCAIOWe20 MUpQ;
© cmpoums gueypy, n000OHYI0 OAHHOU, NOIL308AMBCI CEOUCNEAMU NOO0OUS 051 0OOCHOBAHUS CEOUCME
pueyp;
* NPUMEHSMb CBOLICBA OBUICEHULL O/l NPOBEdeHUsI NPOCMetUX 000CHO8AHUIL C80OTiCME huzyp.
B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTUX NMPeIMETOB:
* pacro3HaBaTh JBI)KEHUE OOBEKTOB B OKPYIKAIOIIEM MHpE;
* pacro3HaBaTh CHMMETPUYHBIC (QUTYPHI B OKPYKAIOIIEM MUPE;
* NPUMEHAMb C80UCMBA OBUNCEHUL U NPUMEHAMb N0O0OUe OJisl NOCMPOEHUU U 8bIYUCTIEHUL.



BekTopbl M KOOPAUHATHI HA IOCKOCTH
- OnepupoBaTh MOHATUSMU: BEKTOP, CyMMa BEKTOPOB, pA3HOCMb 8eKMOpos8, MPOU3BEIECHNE BEKTOpa Ha
YHUCIIO, Y207 MexcOy BeKMOpAMU, CKANAPHOe Npou3eedeHue 6eKkmopos, KOOPIAMHATHI Ha IUIOCKOCTH,
KOOpOUHAamul 8eKmMopa;
* OMPENEISITh MPUOIMKEHHO KOOPAMHATHI TOYKH 10 €€ H300paKeHUI0 HAa KOOPAMHATHOM IJIOCKOCTH;
BBIMIOJHATh JCUCTBUS HaJ] BEKTOpaMu (CIOKEHUE, 8bluumaHue, YMHOKEHUE Ha YHUCIO), GblYUUCTIAMb
cKanapHoe npoussedeHue 6eKmopos, onpeoenimv 8 NPOCMEUWUXx CAYYAsIX Y2oa MexHcoy 6eKmMOopamiu,
8bINOIHAMbPA3N0JCEHUE 6EKMOPA HA COCMABIAOWUe, NPUMEHAMb NOJIYYeHHble 3HAHUs 6 usuke,
NOIb306AMbCA  POPMYINOU  BLIYUCTEHUS PACCIMOAHUA MEHCOYMOYKAMU NO U3BECMHLIM KOOPOUHAMAM,
UCNONIL3068aMb YPABHEHUS (hucypoisi peuleHus 3a0ay;
* NPUMEHAMb EKMOPbl U KOOPOUHAMbL 051 PeUleHUsl 2e0MEeMPUYECKUX 3a0ay HA 8bIYUCTEHUe ONIUH, V2l08.
B noBceaHeBHOI KU3HM U NIPU U3YyYEeHUH APYTUX MPeIMeTOB:
* UCIIOJIb30BATh BEKTOPHI JJISl PEIICHHUS MPOCTEUIINX 33aJad Ha ONpeesieHHEe CKOPOCTH OTHOCHTEIBHOTO
JIBUKCHUS,
* UCNONIL308AMb NOHAMUSL 6EKMOPOE U KOOPOUHAM OJisl peueHus 3a0ay no Qusuke, ceozpadpuu u opyum
VUeOHbIM NpeoMema.
HcTopusi MaTeMaTHKHU
- OnuceIBaTh OTAENbHBIC BBIJAIONIMECS PE3YNIbTAThl, MOJYYCHHbIE B XOJI€ PAa3BUTHUS MATEeMAaTUKH Kak
HayKH;
© 3HaTh MPUMEPHl MAaTEMaTHYECKUX OTKPBITUH U MX aBTOPOB B CBA3M C OTEUYECTBEHHOM M BCEMHUPHOMU
HCTOPHEN;
- IOHUMATh POJIb MaTEMATHKHU B pa3BuTHH Poccuu;
* Xapakmepuzoeamuv 6K1A0 8blOAIOWUXC MAMEMAMUKOE 8 PA36UmMUe
MamemMamuKy U UHbIX HAYYHbIX obnacmell.
MeTtoabl MATEMATUKH
- BeiOupath moaxoasuuil u3y4eHHbIH METO/] IPU PEIICHUU U3yYEeHHBIX TUIIOB MAaTEMAaTHUECKUX 3aay;
PUBOJUTL TPUMEPHI MATEMAaTUYCCKUX 3aKOHOMEPHOCTCH B OKPYKAIOMICH JCWCTBUTEIHHOCTH U
MIPOU3BE/ICHUSAX UCKYCCTBA;
* UCNONBL3YS U3YUEHHbLe MEMOObl, NPOBOOUMb OOKA3AMENLCMEO, 8bINOIHAMb ONPOBEPIHCEHUE;
* 8blOUPaMb U3YYEHHble Memoobl U UX KOMOUHAYUU OJisl peuleHUs MamemMamudeckux 3a0ay;
UCnoIbL306ams  Mamemamuieckue 3HAaHus Ol  ONUCAHUS 3AKOHOMEPHOCMeEU 6 OKpyicarujeli
OelicmeumenbHOCMuU U NPOU38e0eHUsX UCKYCCmed,;
© NpUMeHAmb Npocmenuiue npocpamMmHble cpeocmea U 21eKmpOHHO-KOMMYHUKAYUOHHbIE CUCMeEMbl NpU
PpeuleHUU Mamemamuyeckux 3a0ad.

Conep:xanue yueOHoro npeamera «MareMaTuka
AJITEBPA

2.Conep:xanue y4eO0HOro mpeaMera.

Yucaa

PaumnonaabHbie yucaa. MHOXKECTBO pallMOHANIBHBIX yncesl. CpaBHEHUE PallMOHAIbHBIX YUCEN.
JleiicTBUS ¢ parmoHAIBHBIMU YucIamMu. [IpencraBienne parmoHaIbHOTO YMCia IECATHIHON TPOOKIO.

Hppaunonanbubie yuciaa.llonarue nppanmonanbHoro uyncia. Pacno3HaBanue nppaoOHAIbHBIX

uncen. [TpuMeps! 10Ka3aTenbCTB B anredpe. MppanuonansHocTs yncia V2 . [IpuMeHeHye B reOMETpHH.
CpaBHeHME MppalMOHANIBHBIX YKCell. MHOKECTBO EHCTBUTENIBHBIX YHACEIL.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

YuciioBble 1 0yKBEHHbIE BbIPpAaKeHUsl. BbIpakeHNe ¢ IepeMEHHON. 3HAYEHNUE BBIPAKCHMUS.
IToncranoBKa BIpa)KEHUN BMECTO IIEPEMEHHBIX.

Lessble Boipa:kenusi. CTeneHb ¢ HaTypalbHBIM MOKa3aTeneM U e€ cBoiicTa. [IpeobpazoBanus
BBIPAKEHUI, COIEpPKALLUX CTEIIEHU C HaTypajibHbIM Noka3areneM. OqHowieH, MHOrowlieH. JlefcTBus ¢
OJIHOYJIEHAMH U MHOTOYIEHAMH (CJI0KEHHE, BBIUNTAHUE, YMHOXKEHHUE). DOPMYJIIbl COKPALLIEHHOTO
YMHOKEHHS: Pa3HOCTb KBAaIpaTOB, KBaAPAT



CYMMBI U KBaJIpaT pa3HOCTH. Pa3noxeHre MHOTOUJIeHAa HA MHOKUTE-JIH: BIHECEHHE 00ILIEer0 MHOKUTENS
3a CKOOKH, TpyNIUpPOBKa, MIpUMeHeHHe (GOopMyI COKpaIEHHOT0 yMHOKeHus. KBaapaTHbIil TpéXuieH,
pa3ioKeHUe KBaApaTHOro TPEXUWIEHAa HA MHOXKHUTEIH.

JIpo0Ho-panuoHaibHble Bbipakenusi. CTeneHs ¢ 1enbIM nokaszareneM. [IpeodpazoBanue
JIPOOHO-IMHEHHBIX BBIPAKCHHI: CIIOKEHUE, YMHOKEHUE, NIeleHne. Aredpandeckast 1poos. Jlomyctumbie
3HAYEHUs IEPEMEHHBIX B IPOOHO-PAIIMOHANBHBIX BhIpaXeHUax. CokpaleHne anredpandeckux Apooei.
[IpuBenenue anredpandeckux apodeit k 0d1eMy 3HameHareno. JeiicTBus ¢ anrebpandyeckuMu
IpoOsIMU: CIIO’KEHHUE, BBIYMTaHKUE, YMHOXKEHHE, JeJIeHUE, BO3BeIeHHE B cTeneHb. [Ipeodpa3oBanue
BBIPAXKEHMI, COAEPIKALUX 3HAK MOJTYJIA.

KBaaparubie kopuu. ApudMeTndecKuil KBaapaTHbld KopeHb. [IpeoOpazoBanne BrIpaKeHUH,
coJiepKalllX KBaJpaTHbIE KOPHU: YMHOKEHHUE, JEIICHUE, BBIHECEHHE MHOKUTENS U3-110]] 3HaKa KOPHS,
BHECEHME MHOYKUTEIIA 110 3HAK KOPHSI.

YpaBHeHusI 1 HEPaBEeHCTBA

PagencrBa. YuncnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEpEeMEHHOM.

VpaBHenus. [loHATHs ypaBHEHUs U KOpHA ypaBHeHUs. lIpencraBiieHne 0 paBHOCHIBHOCTH
ypaBHeHui. O6nacTh onpeeneHus ypaBHeHus (0071acTh JOMYCTUMBIX 3HAYCHUN MTEPEMEHHON ).

JIuHeliHOe ypaBHEHHE M ero KOpHM. PerieHue JInHEeWHbIX ypaBHEeHUN. JIuHeliHOe ypaBHEHUE ¢
napameTpoM. KonndyecTBo KOpHeH JIMHEHHOro ypaBHEHUs. Perenne TMHEHbIX ypaBHEHHI C TApaMETPOM.

KBaaparHoe ypaBHeHue u ero kopuu. Ksanpatueie ypaBHeHus. Henonnble kBagpaTHbie
ypaBHeHUs. [IMCKpUMHMHAHT KBaApaTHOro ypaBHeHHs. Popmysa KOPHER KBaIpaTHOTO YPAaBHEHMUS.
Teopema Buera. Teopema, oOpatHas Teopeme Buera.Pemenre kBaapaTHbIX ypaBHEHHI: HCIIOIb30BAHNE
(bopMyIIBI sl HAXOXKISHUS KOPHEH, TpaUUecKiii METO peIIeHH s, Pa3JIo’KEHIE HA MHOXKUTEIH, TT0100D
KOpHEH ¢ UCIoJIb30BaHueM TeopeMbl Buera. KonnyecTBo KOpHER KBapaTHOTO YPAaBHEHMS B 3aBUCUMOCTH
OT €ro IUCKpUMUHaHTa. BUKBagpaTHbIe ypaBHEHUS. Y pAaBHEHUS, CBOASAIIMECS K TMHEHHBIM U KBAaIPATHBIM.
KBaznpaTHble ypaBHEHHS C TapaMETPOM.

JIpoGHoO-panuoHabHbIe ypaBHeHUsl. Pernienne npocteimmx 1poOHO-TUHEHHBIX YpaBHEHUN.
Pemienue 1poOGHO-paliMOHABHBIX YpaBHEHUH. MeTo/ibl peleHusl ypaBHEHHM: METO/ bl PaBHOCHUIIBHBIX
npeoOpa3oBaHMil, METOJ] 3aMEHBI TIEPEeMEHHOM, rpaduyeckuii meto. Mcnonb3oBanue cBONUCTB QyHKITUI
TP pelieHnn ypasHenuit. [IpocTeiiie nppamroHanbabie ypapHerns Bima Vi (x)=a;Vf (x)=\g(x).
VYpaBHeHnus Buia X"=a. YpaBHEHHUS B LIEJbIX YUCIAX.

Cucrembl ypaBHeHHil. YpaBHEHUE C IByMs lepeMeHHbIMU. JINHEWHOEe ypaBHEHHE C ABYMSI
nepeMeHHbIMH. [Ipsimast kak rpaduyeckas HHTEpIIpeTalys JUHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH.

ITonsTHe cuctemsl ypaBHeHUN. Perienne cucremsl ypaBHEHUNA. METOIBI PELIEHUS CUCTEM
JMHEWHBIX YpaBHEHHH ¢ IByMsI IEpEeMEHHBIMU: TpapUUECKUil METO/I, METO/] CJIOKEHUS, METOJ
nocTaHOBKU. CHCTEMBI JINHENHBIX YPaBHEHUH C TapaAMETPOM.

HepagencrBa. YUncnossle HepaBeHcTBa. CBOMCTBA YNCIOBBIX HepaBeHCTB. [IpoBepka
CIPaBEJIMBOCTH HEPABEHCTB IPH 33JaHHBIX 3HAYEHHUAX NTepeMEHHbIX. HepaBeHCTBO ¢ mEpeMEHHOM.
Crporue u HecTporue HepaBeHcTBa. O01acTh onpeeneHns HepaBeHCTBA (00JaCTh JOMYCTUMBIX 3HAYCHU I
MIEPEMEHHON).

Pemenne nuHelHbIX HepaBeHCTB. KBaJpaTHOE HEPABEHCTBO U €ro pelleHus. Pemenue
KBaJ[paTHBIX HEPABEHCTB: MCIIOJIb30BAaHHE CBOMCTB U rpaduka KBaApaTUIHON (PyHKIMH, METOA
MHTEPBAJIOB. 3allMCh PEUICHUs KBapaTHOIO HEpaBEeHCTBA. Peenne 1ensix 1 JpoOHO-paliMoHaIbHBIX
HEPaBEHCTB METOJOM UHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHCTEMBbl HEPAaBEHCTB C OJHOM NepeMEHHON. Pellenne cuctemM HepaBEeHCTB
C OJJHOU MEPEMEHHOI: INHENHBIX, KBaApaTHBIX. M300pakeHre peieHns: CHCTeMbl HEpaBEHCTB Ha
YUCIIOBOM MPAMOM. 3alKCh PEIICHUS CUCTEMbI HEPABEHCTB.

DOyHKIUHA
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HonsiTe pynkuun. JlekapToBbl KOOPAUHATHI HA IIIOCKOCTH. POpMUpPOBAHUE MPEICTABICHUN O
MeTaIpeAMETHOM MOHITHH «KOOPAUHATHD». CriocoObl 3a1anust QYHKIMI: aHATUTHYECKUH, TpaduuecKui,
tabmuunelii. ['paduk Gynkimm. [Tpumeps QyHKIMIA, MOTydaeMbIX B MPOLIECCE UCCIEIOBAHUS PA3THUHBIX
peanbHBIX MPOIECCOB M PEeIIeHHs 3a1a4. 3HaueHue GpyHKIuM B Touke. CBoMcTBA PyHKIUI: 00JIaCTh
OIpeJIeJIeHUs, MHOKECTBO 3HAUCHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUYETHOCTD,
MIPOMEXYTKH BO3pacTaHus U yObIBaHUS, HAaUOOJIbIIIee U HAaUMEHbIIee 3HaueHus. VccnenoBanue QyHKIMH
no e€ rpaduky. IIpeacrasnenue 06 acumnrorax. HenpepsiBHOCTh pyHkmu. KycouHo 3aanHbie
byHKIHM.

Jluneiinas ¢pynkuusi. CBolicTBa v rpaduK JUHEHHON QyHKIHMH. YTI0BOH KOA(DPHUITUEHT IPSIMOii.
Pacrnionoxxenue rpaduka TMHEHHON (QYHKIIUN B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3 pUIMEHTa U
cBoOoaHoro wieHa. Haxoxzaenue ko uuneHToB TUHEHHON (YHKIIUY 110 3aJJaHHBIM YCIOBHSIM:
IIPOXO’KJEHHE MIPSIMON Yepe3 IBE TOUKHU C 3aJJaHHBIMU KOOPAMHATAMHU, IIPOX0XKICHUE NPSIMOH uepe3
JAHHYIO TOUKY U [TapaJUIEIbHO JaHHOU IIPSMOM.

KBaaparnunas ¢pyukuus.CoiicTBa u rpaduk KBaapatuyHoi ¢pyHkuuu (mapadoss). Iloctpoenue
rpaduka KBagpaTuuHON (GyHKIMH 110 ToukaM. HaxoxxneHnue Hynel KBaapaTuuyHON (QyHKIINH,

MHO€ECTBA 3HAYEHU, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OO0paTHasi nponopuMoOHAIbHOCTb. CBoiicTBa QyHKIIUU y=§ Junep6omna.
I'paduxu ¢pynkumii.IlpeoGpazoBanue rpaduka GyHKIUU
y =f (X)ana nocrpoenus rpaduxoB Gynkuumii Buga y =af (kx +b) +c . I'papuku dpynkimit FaJri,

y=vX, y=Vx, y=Ix|

IHocnenoBarenbHOCTH M Mporpeccuu. Yucnoas nocineaoBaTesbHOCTb. [IpuMepsl UnCI0BBIX
nocyeoBaTenbHOCTeH. beckoHeuHbIe ocae10BaTebHOCTH. AprupMeTHYECKasi POTPeccHs U e€ CBOICTRA.
['eomerpuueckas nporpeccus. Dopmysa OOIIETO WiIEHA U CYMMBI N TIEPBBIX YICHOB apUPMETHUECKON U
reoMeTpuyecKoil mporpeccuii. Cxondmascs reoMeTpudeckasi Iporpeccusl.

Pemienne TekcToBBIX 32124

3agaum Ha Bce apumeTHyeckue AeiicTBUs. PelieHre TEKCTOBBIX 33134 apu(pMETHIECKUM
ciocoboM. Mcnonp3oBaHue Tabiul, CXeM, YepTexXeH, IPYTUX CPeJICTB MPEACTaBICHUS JaHHBIX MTPH
pEeILIeHNN 3a1au.

3aga4u HA MOKYNIKH, IBHKeHHE U PadoTy. AHaiu3 BO3MOXHBIX CUTyalluid B3aUMHOIO
pacnosokeHus: 00bEKTOB MPU UX ABMKEHUU, COOTHOUIEHHS] 00bEMOB BBIMOIHIEMBIX padOT Ipu
COBMECTHOI padoTe.

3agauu Ha yacTH, 1014, IPOLeHTHI. PenieHne 3a7a4 Ha HAX0XKJIEHUE YacTH YKcia U Yuciia 1o
ero yactu. Pemenue 3aga4 Ha TpoLEeHTHI U A0JiK. [I[puMeHeHne nponopuuii npyu peleHny 3a1ay.

Jlornyeckue 3aga4un. Pemenne ornueckux 3aaad. Pemenne 1oruueckux 3agad ¢ IOMOILBIO
rpadoB, TaOIHII.

OcHOBHBbIE MeTO/IbI PellleHUs] TEKCTOBBIX 3a/1a4: apupMEeTUYECKH, aredpandeckuii, mepedop
BapuaHTOB. llepBUUHBIE NTpeICTaBIEHUS O APYTUX METOAAX PELICHUS 3a1a4 (TeOMETPUUECKHUE U
rpaduyecKkue MeTobl).

CTaTHCTHKA U TeopHsl BepPOSITHOCTEMH

CraTtucruka. TaGnumuHoe U rpaduyeckoe NpeacTaBIeHUE TaHHbIX, CTOJI0YaThIe U KPYTOBbIE
Jauarpammsbl, rpaguKy, IpUMEHEHUE UarpaMM U rpaduKoB JJIs ONMCAaHUS 3aBUCUMOCTEN peallbHbIX
BEJIMYMH, U3BJICUCHHE HHPOPMALIUU U3 TaOJIuL, quarpaMm u rpadukoB. OnucareiabHble CTATUCTUYECKUE
MoKa3aTesM YUCIOBbIX HAOOPOB: cpesiHee apuPpMeTHIecKoe, MeinaHa, HauboIblee U HauMeHbIlee
3HaueHus. Mephl paccenBaHus: pa3Max, TUCIEPCUs U CTaHapTHOE OTKIOHeHHe. CiydaiiHas
M3MEHUYUBOCTb. VI3MEHUMBOCTH IpU U3MepeHusax. Pemaroniye npasuia. 3aKOHOMEPHOCTH B U3MEHUYMBBIX
BEJIMYMHAX.

Cayuaiinbie co0bITHs. CydaiiHbIE OTBITH (IKCTIEPUMEHTHI),
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aJIeMEHTapHbBIE CTydalHbIe COOBITHS (MCXObl). BeposTHOCTH 351eMeHTapHBIX coObITHI. COOBITHS B
CIIy4allHbIX SKCIIEPUMEHTAax U 0J1aronpusTCTBYIOIINE dJIeMEHTapHble COObITHS. BeposITHOCTH cirydaliHbIX
coObITHI. OIIBITH C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHAMH. Kilaccuuecknue BepOSITHOCTHBIE
OTIBITHI C UCTIOJIb30BAaHUEM MOHET, KyOHKoB. IIpencraBienue coObITUI C TOMOMIBIO JUArpaMm

Olinepa. IIpoTrBononoxHble cCOObITHA, 00BEANHEHNE U NIEpeceueHne coObITUi. [IpaBuiio croxxeHus
BeposTHOcTel. Ciyuaiinbiii BeIOOD. [IpencraBienue skciepuMeHTa B BUIe AepeBa. HezaBucumebie
COOBITHA. YMHOKEHHUE BEpOSTHOCTEH He3aBUCUMBIX coObITHil. [locnenoBarenbHble HE3aBUCUMBIE
ucneitanus. [IpencraBienre o He3aBUCUMbBIX COOBITHSIX B KU3HHU.

JJieMeHTbl KOMOMHATOPUKU. [IpaBuUio yMHOXEHUS, IEPECTAHOBKH, (paKTOpHAIl YKCa.
Couetanus u yuciio couetanuid. @opmyna uncia couetanuid. TpeyroapHuk [lackans. OnbIThI ¢ O0JIBIINM
YHCIIOM PAaBHOBO3MO>KHBIX 3JIEMEHTapHBIX COOBITHIA. Bbuncienne BeposiTHOCTEN B OMBITAX C
pUMEHeHHEeM KOMOMHATOPHBIX Gopmyil. Mcnbitanus bepunymmm. Yenex u Heynaua. BepostHocTH
COOBITHI B cepuu HCTIbITaHU bepHym.

Cay4aiiHble BeJIMYMHBI. 3HAKOMCTBO CO CIy4YailHBIMU BEIMUMHAMU Ha IPUMEPAX KOHEUHBIX
JUCKPETHBIX CIy4dailHbIX BeIU4MH. Pacripenenenue BeposTHOCTEN. MaTemMaTHuecKoe OXKUAAHUE.
CaoiicTBa MaTematuueckoro oxuaanud. [lonstue o 3akoHe OonbnX yrcen. M3amepeHne BepoITHOCTEH.
[IpumeneHnue 3aKkoHa OOJBIINX YHUCET B COIUOJIOTUH, CTPAXOBAaHUH, B 3PABOOXPAHEHUHN, 00ECIICUeHUN
0€30MacCHOCTH HACEJICHUS B YPE3BbIYAITHBIX CUTYAIUX.

I'EOMETPUSA

I'eomerpuueckue purypsi

@urypsl B reoMeTpHHU U B OKpYy:kawoieM mupe. ['eo merpuueckasupurypa. @opmupoBanue
MIPEJICTABICHUI O METANPEAMETHOM MOHATUH «durypay. Touka, IUHUSA, OTPE30K, IpIMas, JTy4, TJOMaHas,
IJIOCKOCTB, Yroil. buccekTpuca yriia u €€ CBOMCTBa, BU/bI YTJI0B, MHOTOYTOJIbHUKH,

kpyr. OceBasi cuMMeTpusi reomeTpudeckux uryp. LleHTpanbHas ciMMeTpHsi TeOMETPUIECKHUX (QUTYD.
MHoOroyroJibHUKH. MHOIOyroJIbHHK, €70 3JIEMEHTHI U €r0 CBOMCTBA. Pacro3HaBaHne HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykisie u HegvlnyKkivleMHo20y2o bHuKy. 1IpaBuibHble MHOTOYTOJIbHUKH.
Tpeyronbauku. BeicoTa, Meauana, OuccekTpuca, CpeHss JIMHUS TpeyroibHUKa. PaBHOOEpEHHBIIM
TPEYroJIbHUK, €r0 CBOMCTBA U NPU3HAKU. PaBHOCTOPOHHMI TpeyronbHUK. [IpAMOyroibHbIii,
OCTPOYTOJIBHBIN, TYINOYTOJbHBIN TPEYTrOJIbHUKH. BHEMHNE yriibl TpeyroiabpHuKa. HepaBeHCTBO
TpeyroiapHuka. YetsipéxyronsHuku. [lapamienorpamm, poM0, IpSMOYTOJIbHUK, KBAJpaT, Tparewus,
paBHOOepeHHas Tpaneuus. CBoNCTBa U MPU3HAKY Mapajijiesiorpamma, pom0a, NpsSMOYyrojbHUKA,
KBaJpara.

OxpyxHOCTB, KPyr. OKpY>KHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE 1 BIIMCAHHBIE YIJIBI.
KacarenbHas u cexywasn K OKpYKHOCTH, UXC801icmea. BIIMCaHHbBIE U ONMCAHHBIE OKPYKHOCTH IS
TPEYTOJNIbHUKOB, YemblpEXY20NbHUKO8, NPABUILHBIX MHO20V20IbHUKOS.

I'eomeTpuyeckue purypsl B npocrpaHcrse (00bEMHBIE Tea).

MHnocoepannuk u e2o anemenmul. Hazeanus MHO202PAHHUKOS C PA3HbIM NON0NCEHUEM U KOAUYECTBOM
epaneti. [lepBudHbIe MPECTABICHUS O MUpaMUie, Tapajuiesenunee, npusme, chepe, mape, HUINHAPE,
KOHYCE, X JJIEMEHTaX U IPOCTEHUIINX CBONCTBAX.

OTHOmEeHust

PasencrBo ¢guryp. ColicTBa paBHbIX TPEYrOJIbHUKOB. [Ipy 3HaKM paBeHCTBA TPEYTrOJIBHUKOB.
MapanieabHocTs NpsAMbIX. [Ipu3HaKy 1 CBOMCTBA NapaJIENbHBIX MPSAMBIX. AKCUOMAa napaniierbHocmu
Eexnuoa. Teopema @aneca.

Ilepnenaukyasipubie npsimsie. [Ipsamoit yroi. [lepnenaukyisip k npsamoi. HakioHnHas, mpoexnus.
CepenuHHBIHN epneHaAuKyYIp K oTpe3ky. Ceoticmea u npusHaxu nepnenouKyIApHOCHU.

Monobue. /Iponopyuonanvrvle ompesxu, nooooue gueyp. [looodonvie mpeyeonvruku. Ilpuznaku noooous.
B3aumHoe pacnoJioikeHue NpsMOU U OKPY>KHOCTH, ABYX OKPYKHOCTEM.

HN3mepeHusi M BBIYUCICHHUSA

Beaunuunsl. [lonsarue Benuuunsl. JinHa. M3mepenue qiunbl. EqMHULBI U3MepeHus 1IvHbL. Bennunna
yrna. I'pagycnas mepa yria. [Tonstue o rutonaau miockoi ¢Gurypsl u e€ cBoiictBax. 3mepenue
mwiomanei. Enuaunel namepenus miomanu. [IpeacraBnenue o6 o0bEMe U ero cBoiicTBax. M3mepenue
o0béma. EquHutiel nu3mepeHus 00bEMOB.
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HN3mepenus v BbruucaeHus. IHCTpYMEHTBI [UIsl U3MEPEHUN U IOCTPOCHUN; U3MEPEHNUE U BBIYUCIICHUE
YTJI0B, JUIMH (paccTosiHuil), uomaneit. Tpuronomerpudeckue GyHKIHUK OCTPOTO yria B MPSIMOYTOJIbHOM
TpeyrojibHuKe. 1puconomempuyeckue QyHKyuyu mynoeo yeia. BerducieHue 31eMeHTOB TPEYTOIbHUKOB C
MCIOJIb30BAaHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. DOpMyIbI IO N TPEYTrOJIbHUKA,
napaiesiorpaMMa M €ro YacTHBIX BUJOB, (POPMYJIBI IJTMHBI OKPYKHOCTH U TUTomaau Kpyra. CpaBHeHuUE u
BBIYMCIICHHE TuTomIanei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus. Paccrosnue mexny Toukamu. PacctosHue oT TOUkH J0NpsMoil. Paccmosnue medxncoy
dueypamu.

I'eomeTrpuueckune nocrpoeHus. ['eoMmerpuueckre NOCTPOSHUS ISl HIUTIOCTPALIUU CBOWCTB
reoMeTpuyeckux ¢uryp. MHCTpyMEHTBI AJ1 IOCTPOCHUMN: IUPKYJIb, IMHEHKA, YrOIbHUK. [Ipocmetiuiue
NOCMPOEHUS YUPKYAeMU TUHEUKOU. NOCMpOoeHue OUCCEKMPUCDL yeld, NEPREHOUKYIAPA K NPAMOL,

yena, pagnoco oanHomy. Ilocmpoenue mpey2oibHUKO8 N0 MPEM COPOHAM, 08YM CIOPOHAM U VIIy MeNCOy
HUMU, CMOPOHE U 08YM NPULEHCAWUM K Hell yeaam. /lenenue ompe3ka 8 0AHHOM OMHOWEHUU.
I'eomeTpnyeckne npeodpazoBaHus

IIpeo6pa3oBanus. [lonsrue npeodbpazoBanus. [IpeacraBienne o MeTanpeIMETHOM MTOHITUN
«rpeodpazoBanuey. Ilododue.

JBuzkennsi. OceBasi ¥ LIEHTpaJIbHasi CAMMETPUH, HOBOPOM U napaienvhsiii nepenoc. Kombunayuu
08UMCEHUL HA NIOCKOCTU U UX C8OUCMEA.

BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

BexTopbl. [TonsiTue BekTOpa, NEHCTBUS HAJ BEKTOPaMHU, UCIIOJIb30BaHNE BEKTOPOB B (DU3HKE, pasnodiceHue
8EKMOpa Ha coOCMasAwWue, CKAIAPHOENPOU38e0eHIUe 6eKMOopos.

Koopaunarbl. OCHOBHBIC IOHATHUS, KOOPOUHAMbL 8eKMOPA, paccmosnue mexcoy moukamu. Koopounamer
cepeduHvl ompeska. Ypasuenus ¢ueyp. Ipumenenue 6ekmopos u KOopouHam 0 peueHus: NPOCMeuuiux
2eoMempudecKux 3a0au.

Hcropusi MaTeMaTUKH

Bosnuxnogenue mamemamuru kax Hayku, smansl eé€ pazgumus. OcHO8Hble pazdenvl Mamemamuxu.
Buioarowuecs m memamuxu u ux éxnao é pazsumue nayku. beckoneunocms mHoocecmea npocmulx uuce.
Yucna u onunvl ompeskos. Payuonanvnvie uucna. Ilompebnocms 6 uppayuonanvhuix uuciax. Lllxona
THugacopa. 3aposcoenue aneebpul 6 Heopax apugpmemuxu. An-Xopezmu. Poscoenue 6ykeeHHoU
cumgonuxu. I11. @epma, @. Buem, P. /le kapm. Hcmopus eonpoca 0 HaxoxcoeHuu ¢popmy KopHet
aneebpauyeckux ypasueHuti cmenenet, oonvuux yemvipéx. H. Tap manwvs, oc. Kapoano, H. X. Abenw, 3.
Tanya.

llossnenue memooa Koopounam, no360JA10UE20 NEPEBOOUMb 2eoMempuiecKue 00bLEeKmbl Ha A3bIK
aneeopwi. llossnenue epaguros ynxyuil. P. /Jexapm, I1. @epma. Ilpumepovl paziuyHulx cucmem
kKoopounam. 3adaua Jleonapoo Iluzancrkoco (Dudbonayuu) o kponuxax, yucia Pubonayuu. 3adava o
waxmamuoti docke. Cxooumocms 2eomempuieckotl npoepeccuu. Mcmoku meopuu eposmuocmel.
cmpaxosoe oeno, azapmusie uepol. I11. @epma, b. [lackane, A. Bepuyanu, A. H. Koimozcopos.

Om 3emnedenus k ceomempuu. Iughazop u e2o wikona. @anec, Apxumed. Ilnamon u Apucmomerns.
Ilocmpoenue npasunbHuix mHoz2oy2onbHukos. Tpucekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna m. 3on0moe ceuenue. «Hauana» Eexnuoa. JI. Diinep, H. U. Jlobauesckuii. Ucmopus
namoeo nocmynama. I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPAQ.
Acmponomus u eceomempus. Ymo u xax y3nanu Anaxcazop, Ipamocgen u Apucmapx o pasmepax Jlyusi,
3emau u Coanya. Paccmosanus om 3emau 0o Jlynot u Connya. Hzmepenue paccmosinus om 3emau 00
Mapca. Ponv poccuitickux yuénvix 6 pazeumuu mamemamuxu: J1. Diinep, H. U. Jlobauesckuii, 11. JI.
Yeovies, C. B. Kosanes cxas, A. H. Koimozopos. Mamemamuxa 6 pazsumuu Poccuu: Ilémp I, wixona
MamemMamuyeckux u Hagu2aykux Hayk, pazeumue poccuiickozo gnoma, A. H. Kpvinos. Kocmuueckas
npoepamma u M. B. Kenowuu.

3. TemaTuyeckoe MVIAHUPOBAHUE € YKA3aHMEM KOJIHYECTBA YaCOB.
AJITEBPA
7 kiaac-102 yacoB
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No | Coneprxanue(pasiesnbl, TEMBbI) Kon-Bo | XapakTrepucTuka OCHOBHBIX BUJIOB JIEATEIbHOCTH

T 4acoB ydamuxcsi(Ha ypoBHE YU€OHBIX JICHCTBHI)

MBI no

nporpa
MMeE

1 AnrebpanyecKkue BhIPaKESHUS 11 BrInosHATE 271€MEeHTapHbIE
UrcnoBble BEIPAKECHHS 2 3HAKOBOCUMBOJIMYECKHUE ACHCTBUS: IPUMEHATD
AnreOpanyecKkre BhIPaKCHUS 1 OYKBBI JIJ1s1 0003HAYCHHUSI YNCEJI, IS 3aITUCH
AulreGpanuecKkre paBeHCTBA. 2 OOIIMX YTBEpPKIECHHI; COCTAaB-ATh OyKBEHHBIC
DopMyIIbL. BBIPQXEHHUS 110 YCIOBUSIM, 3a/IaHHBIM CJIOBECHO,
CBoiuicTBa apI/I(l)MCTI/I‘IeCKI/IX 2 HpCO6p330BBIBaTB aJIF€6paI/I‘-IeCKI/IC CYMMEI U
NEeNCTBUN MIPOU3BEICHUS (BBINOIHSITH IPUBEACHHE
TIpaBuita pacKpBITHS CKOOOK MOJTIOOHBIX CIaraeMbIX, pACKPBITHE CKOOOK,
O606MIMAOLIII YPOK yIpolleHrne IpousBeieHuit). Berancnare
KourposbHas padora Nel YHCIIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKCHHUS.

CoctaBnsiatb GpopMyIIbl, BEIpaXKaroliye
3aBUCUMOCTH MEXIY BETUYUHAMU, BHIYUCIISTH 110
dbopmynam. JIleMOHCTPUPYIOT yMeHHE 00001IeHNs
Y CHCTEMaTH3allui 3HaHUM 110 TeEMaM paszenna
«AnreOpanyecKkne BHIPAKECHUS Y.

2 YpaBHEHHE C OJHUM 8 [IpoBOOUTH TOKA3aTENIbHBIE PACCYKICHUS O
HEN3BECTHBIM KOPHSIX ypaBHEHUS C OMOPOil Ha OMpe/ieieHne
YpaBHEHUE U €r0 KOPHU 1 KOPHSI, YHCJIOBBIE CBOMCTBA
Pemenue ypaBHeHUI ¢ OTHUM 2 BEIpaXeHHH.Pacrio3HaBaTs TMHENHbIE ypaBHEHUS.
HEU3BECTHBIM, CBOIAIIMNXCS K Pemiars nuHeliHbIe, a TAKXKE YpPaBHEHHUS,
JINHEHBIM cBoJAIIMecs K HUM. Pemrars npocrenmmue
Pemienue 3a1a4 ¢ MOMOLIBIO 3 YpaBHEHUS C HEU3BECTHBIM O] 3HAKOM MOJTYJIA.
ypaBHEHUM Pemmath TekcToOBbIC 3a/1a4H anreOpandecKumM
O06o00marommii YpPOK 1 CIoco0OM: TIEPEXOIUTH OT CIIOBECHOM
Kontponbnas pabora Nel 1 (hopMyTHPOBKH yCIIOBHS 3a/1a4H K

anreOpanveckoil MoJIeTTu MyTEM COCTaBIICHHUS
JUHENHOTO YPAaBHEHUS; PEIIATh COCTABIEHHOE
ypaBHEHUE; UHTEPIPETUPOBATH PE3YJIbTaT.
JleMOHCTpHPYIOT YMeHUE 0000IIeHUS U
CHUCTEMaTH3aIluy 3HAHUM 110 TEMaM pasjena
«YpaBHEHUS C OJTHUM HEU3BECTHBIM».

3 OpHOWIEHBI U MHOTOYJIEHBI 17 @opMyJIMPOBATH, 3aANMCBHIBATh B CUMBOJIMYECKOU
CreneHb ¢ HATYpaTbHBIM 2 ¢dbopMe 1 000CHOBBIBATh CBOMCTBA CTETIEHU C
MOKa3aTeleM HaTypaJbHBIM TTOKa3aTesieM; IPUMEHSTh CBOMCTBA
CBoiicTBa CTETNIEHU C 2 CTETeHH sl MPeoOpa30BaHUsI BBIPAKEHUHN U
HATypaJIbHBIM MOKa3aTelleM BBEIYHCIICHUN. BEITOTHATE TEUCTBUS C
Oxnounen. CTangapTHLIN 1 OJIHOWIeHaMH U MHorowieHaMu.[ [puMeHsTh
BHUJIOJHOYJIEHA paznuyHbIe POPMBI CAMOKOHTPOJIS TIPH
VMHOKEHHE OHOUICHOB 2 BBITIOJTHEHUH MTPE0OPa30BaHUIA BRIPAKEHUI
MHOTOWICHBI 1 JeMoHCTpHUpYIOT yMeHUE 0000IIeHHS 1
TIpuBEICHHE TOXOOHBIXICHOB 1 CHUCTEMaTH3alluy 3HaHUM 110 TeMaM pa3jena

«OTHOWICHBI U MHOTOWICHBD».

CnoxeHue 1 BbIYUTaHUE 1
MHOTOYJICHOB
YMHOKEHME MHOTOWJICHA Ha 1

OJTHOUJICH
YMHOKEHME MHOTOWICHA Ha 2
MHOTOUJIEH
Jlenenue ogHO4ICHA U 2

MHOT'O4YJICHA HAa OAHOYJICH

14



O6o06maromuit ypok 1

Kontponbras padora No 3 1

PaznoxeHre MHOTO4IEHOB Ha 17 Jloka3siBaTh (hOPMYIIBI COKPAIIEHHOTO

MHO>KUTEIN YMHOXXEHUS, IPUMEHATh X B IPEOOPa30BaHUIX

Brinecenue obuiero MHOKuTeNns | 3 BBIPQXEHUI U BHIYUCIICHUSAX. BBHIOTHATH

3a CKOOKH pa3I0KeHUEe MHOIOWIEHOB HAa MHOXKHUTEIU

Crnioco0 rpynmnupoBKU 3 pasHbIMH crioco0amu. BhIMONHATE pa3noxkeHune

q)OpMyJIa Pa3HOCTH KBaJApaToOB 2 MHOT'OYJICHOB Ha MHOKHUTCJIN C ITIOMOIIBIO

Ksazgpat cymmel. KBagpar 4 dbopmyra Kkyda CyMMBI, KyOa pa3HOCTH, CYMMBI
pa3sHOCTH KyOOB, pasHOCTH KyOOB. Pemiats ypaBHeHus,

[IprMeHeHHEe HECKOIbKUX 3 IIPUMEHSISI CBOMCTBO PABEHCTBA HYJIIO

CII0COGOB PA3IIOKEHHS npousBeneHus. [lpumensars pasnuunbie GOpMbl

MHOTOWYWICHA HAa MHOXUTEIIU CaAMOKOHTPOJIA IIPH BBINIOJIHCHHUN
O606MAOIINI YPOK npeoOpa3oBaHuii/IeMOHCTPUPYIOT YMEHUE

KouTponbHas paGota Ne 4 0000IIeHNsI M CHCTEeMAaTU3aIlMH 3HaHUH 110 TeMaM

pa3nena «Pa3noxxeHne MHOToO4JIeHa Ha
MHOKUTEIN.

AnrebOpanueckue apoou 19 ®opMyIHpoBaTh OCHOBHOE CBOICTBO
Anrebpanueckast 1po0Ob. 3 anredpandeckoil IpooH U MPUMEHSTh €ro JUIs
CoxkpartieHue apooei. npeoOpa3zoBanus Apoodei. BoimonHsATh AeiicTBUA C

[puBenenue 2 anredpandyeckumu apoosmu. Haxoauts

IpobeiKkoOIeMy3HaMeHATEIIO JIOTTyCTUMBIE 3HAUCHUS OYKB, BXOSIINX B

CrnokeHue UBBIYUTAHHE 4 anredpandeckyro IpoOs.Pemars ypaBHeHus,

Anrebpandeckuxapooei CBOJISIILIMECS K IMHEWHBIM C JPOOHBIMU

VMHOKEHHE | JeJIeHHE 4 koddumeHTamMu. BoIOTHATE COBMECTHBIE

anreOpanuecKux apobeit JIEICTBUS HaJl BBIPAKEHUSIMH, COAEPKALIUMU

CoBMecTHbBIE EUCTBUA HAl 4 anredpandecKue Ipoou.

anredpandecKuMuIpoOIMU JleMOHCTPHPYIOT yMEHHE 0000IICHHS U
OGo6maromuii ypok 1 CUCTeMaTH3allK 3HaHUM 110 TeMaM pasjena

KontponbHas pabora Ne 5 1 «Anrebpanydeckue Ipoom».

Jluneiinas Gynkius u ee rpadpux | 11 Bbruncnsate 3HaueHus PyHKINN, 33 JaHHBIX

[IpsimoyronbHasicucrema 1 dopmynamu (pu HEOOXOAMMOCTH UCTOIb30BAThH

KOOpJMHAT HaIJIOCKOCTH KaJIbKYJIATOP); COCTABIATH TaOIUIIbI 3HAYCHUH
DyHKIMS 2 ¢ynkuuit. CTpouTh 10 TOUYKaM IpaduKu
Oynkius y = kx u e€ rpaduk 3 (Gynxuuii. OnuceIBaTh CBOMCTBA QYHKIMH HA

Tinncinas QyHKIIA 1 o8 3 OCHOBe €€ rpaduueckoro npeacTaBiIeHuUs.
rpaduK MonenupoBatb peallbHble 3aBUCHMOCTH,

— BbIpa)kaeMble JIMHEHHOHN (PyHKIMEH, C TOMOIIbIO
OGobmatonyki ypok. i ¢dbopmyn u rpapukoB.MHTEpIIpETHPOBATH TpadUKU

KontponsHas padora Ne 6

pealbHbIX 3aBUCUMOCTeH. Mcmonb30BaTh
(bYHKINOHATHHYIO CHMBOJIMKY/IJIS 3aITHCH
pa3HoO0pa3HBIX (PaKTOB, CBSI3aHHBIX C TMHEHHOU
dbyHKIIMEH, oborariasi ONbIT BHITIOJTHECHUS
3HAKOBO-CUMBOJIMUYECKUX AeUCTBUI. CTPOUTH
peueBbIe KOHCTPYKIIUH CHCIIOIB30BAHUEM
(GyHKIIMOHATBHOU TepMHUHONOTHH. VCronb30BaTh
KOMITHIOTEPHBIE MPOTPAMMBI JIJISI HCCIIETOBAHUS
MOJIO’KEHUS Ha KOOPAMHATHOM MIOCKOCTH
rpaduka TuHeHOW QYHKINU B 3aBUCHMOCTH OT
3HaYeHUH K0d(PPHUIMEHTOB, BXOASAIINUX B
dbopmyny. PacmosnaBate muHEHHYIO () YHKIIHIO.
[Toka3bIBaTh CXEMaTUYECKH MMOJIO0XKEHHIE Ha
KOOPJIMHATHOM TIJIOCKOCTH TpauKOB (PyHKITUH
Buaa y = kx, y = kx + b B 3aBucumMoCcTH OT
3HAYCHUH KO3 DUIIMECHTOB, BXOISIINUX B
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¢dopmynbl. CtpouTs rpaduk QyHKIMH y = | X |.
CrtpouTs rpaduik THHEHHONW QYHKITUN; OMHCHIBATH
ero cBoiictBa. Pacro3naBarh npsiMmyro 1 00paTHyIO
IIPONOPLUUOHAIIBHBIE 3aBUCUMOCTH. PemaTh
TEKCTOBBIE 33J]a4i Ha MPSIMYIO 1 00paTHYIO
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH (B TOM YHCIIE C
KOHTEKCTOM U3 CMEKHBIX AUCLHUILINH, U3
peabHOM JKU3HH)
7 Cucrempl nAByx ypaBHeHMid c | 13 OnpenensTs, ABISETCS JIU [1apa YUCE PELIECHUEM
JIByMsI HEH3BECTHBIMU JJAHHOTO YPAaBHEHUS C IBYMS HEU3BECTHBIMY,
VYpaBHeHue nepBoi creneHu ¢ | 1 MIPUBOJIUTH IPUMEPHI PELICHUN YPABHEHHH C
JByMsI HEU3BECTHBIMHU. JBYMsl Heu3BeCTHBIMU. CTpOUTH rpaduKu
CucreMbl ypaBHEHUH YPaBHEHHUH C IBYMSI HEU3BECTHBIMM, YKA3aHHBIX B
Crioco6 1moJICTAHOBKH 2 conepkaHnu. HaxoauTs nienble penieHus CHCTEM
Cnoco0 cl1oXeHus 3 YpaBHEHUH € JBYMs HEU3BECTHBIMU MMYTEM
I'paduueckuii 2 nepedopa. Pematbh cuctemsl 1ByX ypaBHEHUIN
CIIOCOOPEIIEHUACUCTEM MIEPBOM CTENEHU C IBYMsI HEU3BECTHBIMU. Pearth
ypaBHeHuit TEKCTOBBIE 33]]auH, aJreOp.MOJIeNIbI0 KOTOPhIX
Pemenue 3a1a4 c |3 ABJIIETCS. yPAaBHEHUE C IBYMSI HEU3BECTHBIMU:
TOMOIIIBIOCHCTEM YPaBHEHHIA HEPEeXOANUTh OT CIIOBECHOU (hOPMYITHUPOBKU
O0o0marmui ypok 1 YCIIOBHS 33J]a4H K aJre0pandeckoil MoIeH
KouTponbHas paGora Ne7 1 MYTEM COCTAB/ICHHS CHCTEMbI yPaBHEHHH; pelliaTh
COCTaBJIEHHYIO CUCTEMY YPaBHEHMI;
MHTEPIIPETUPOBATh pe3ynbrar. KoHCTpynpoBaTh
peueBble BhICKa3bIBaHUsI, YKBUBAJIEHTHBIE APYT
JpYyTy, C UCIIOJIB30BaHUEM AJIreOp.UreoMeTp.
A3bIKOB. Mcnonb30BaTh (hyHKIIMOHAIIBHO-
rpaguyecKue npeiCcTaBIeHus Ul peleHus U
VCCJIEIOBAHNS YPABHEHUM U CUCTEM
8 DneMeHThl KOMOMHATOPUKH 6 BeinonsATe nepe®op Bcex BO3MOXKHBIX BapPUAHTOB
Pasnuunsie koMOWHAIIMY U3 1 JU1st Iepecuéra 00beKTOB MIJIM KOMOMHAITHI
TPEX IEMEHTOB 00BeKTOB. [IpUMeHATh paBUIIO KOMOMHATOPHOTO
Tabnuia BapuaHToB 1 2 YMHOXEHUS 7151 peLIeHUs 3a1a4 Ha HaX0KCHHE
MIPaBWJIO MPOU3BEJCHUS yuciaa 00bEKTOB, BApUAHTOB MJIM KOMOMHALIUI
[Toacuér BapuaHTOB ¢ MOMOILBIO | 2 (IMaroHaaM MHOTOYTOJILHUKA, PYKOTIOKATHS,
rpadoB YHCII0 KOJIOB, HIM(POB, maposiei u T. In.).
O06o00marommii YpOK 1 IToacunThIBaThH YHCIIO BapHaHTOB C IOMOIIbIO
rpa¢os
8 IToBropenue. MToroselii 3a4€T. -
8 kuacc — 102 gaca
Ne | Coneprxanue(pasiensl, TEMBbI) Kon-Bo OcHOBHBIE BU/IbI Y4€OHOM NesTETbHOCTH
T 4acoB 110
MBI porpam
Me
1 HepaseHnctBa 19 CpaBHUBATH U YIIOPAIOYNBATH PALlMOHAIBHbBIE
[TonoxurensHble U 2 ymcia. DopmyarpoBaTh CBOWCTBA YHCIOBBIX
OTpHIaTeNIbHBIE YKCIla HEPABEHCTB, WITIOCTPUPOBATh X Ha
YucnoBble HEPABEHCTBA 1 KOOPJMHATHOUIIPSIMOM, 10Ka3bIBaTh
OCHOBHBIE CBOWCTBA 2 anreOpanyecku. [IpumeHsTh cBOICTBA

YU CJIOBBIX HCPABCHCTB

Clo’)keHre U YMHOKEHUE
HEPaBEHCTB

HEPABEHCTB B XOJI¢ peuIcHus 3aaad. Pacio3Hasarts
JIMHEHHBIC HEPABEHCTBA, YPABHEHUS U
HEPaBEHCTBA, B TOM YHCIIE COAEpKALIUE

16



Crporue u HecTporue

HCHU3BCCTHBIC IO 3HAKOM MOAYJIA. Pemarn

HEpPAaBEHCTBA JIMHEHbIE HEPABEHCTBA, CUCTEMbI JINHEHHBIX
HepasencrtBa ¢ onaum 1 HEPABEHCTB, B TOM YHCJIE COAEPIKALLNE
HEU3BECTHBIM HEHU3BECTHBIE MO/ 3HaKOM MoayJss. Mcnonb3oBarh
Pemenue HepaBeHCTB 3 B INCBMEHHOW MAaTeMaTU4eCKON peuu
CHCTEMBI HEPABEHCTB C 1 0003HaveHHs U rpaduuecKue n300paKeHus
OJHUM HEU3BECTHBIM. YHICJIOBBIX MHOKECTB, TEOPETHKO-
YucioBbeie IIPOMEXKYTKU MHOXCCTBCHHYIO CUMBOJIUKY
Pemienue cucreMHepaBeHCTB 3
Monyinb uncia. YpaBHEeHUs 2
Y HEpaBEHCTBA,
coJieprKallife MOIyJb
O06006maromui ypok 1
KonTponpnas pabora No 1 1
[TpuGxeHHBICBBIYMCIICHHS 18 Haxonute, anam3npoBath, CONOCTABISATh
[TpubnmkeHHbIC 3HAYCHUS 2 YHCIIOBBIC XapaKTEPUCTHKH OOHEKTOB
BesinuMH. [lorpemHocts OKpy»Karo1ero mupa. Mcnoap3oBarh pa3Hbie
PUOIIVKCHUS. (dbopmbl 3anucu TPUOTMKEHHBIX 3HAUCHUM; JIeJIaTh
O1ieHKa MOTPenIHOCTH 2 BBIBOIbI O TOYHOCTH MPUOIMKCHUS TI0 UX 3aITHCH.
OKpyTJIeHHE YnCeN 1 BhITIOHATE BEIYUCIICHUS ¢ PEAIbHBIMUIAHHBIMU.
OTHOCI/ITGJIBHaSIHOFpeI_HHOCTb 2 Brinonuare INPUKHUAKY U OLICHKY PC3YJIbTATOB
I[IpakTHYecKHe TpHEMBI 4 BhIUMCIEeHHUH. ICI0IBb30BaTh 3aIMCh YUCET B
TIPUOITHKCHHBIXBEIUHCIICHUH CTaHJIAPTHOM BUJIE ISl BEIPAXKEHHUS pa3MepoB
[IpocTeiine BbIYHCICHHS 1 00BEKTOB, ITTUTEIHLHOCTH MPOIIECCOB B
HA MUKPOKAJIBKYIISITOPE oKpyxaroiieMm mupe. CpaBHUBATh YUCIA U
JleiiCTBHS HaJl YMCIIAMH,3aIIH- 2 BCJIMYMHBI, 3aIIMCAHHBIC C UCIOJIH30BaHUEM
CAHHBIMU B CTAHAAPTHOM BHJIC crenienn 10. BeIOJHATE BRIUMCIICHNS HA
BBIMHCIEHHS HAMUKDPOKAIIb- 1 MUKPOKIBKYJISATOPE MPHU peHIGHIiI’I/I 3aJ]1a4 U3
KyJIATOPECTEIEHN THCIa, CMS)I(HBIX JUCLUILINH U peaJbHON
0GPATHOrOaHHOMY JIEUCTBUTEIIBHOCTH
IlocnemoBaTeIbHOCBRIIIOIHESHI 1
€ olnepauuiu
HaMUKPOKAIBKYIIATOPE
O6006maronuit ypok 1
Kontponbnas pabora No 2 1
KBanparusie kopHu 12 [TpuBOANTH IPUMEPHI UPPALUOHATBHBIX YHCEIT;
ApubMeTnuecKUKBagpaTHbIA | 2 pacno3HaBaTh pallMOHAIbHBIE U UPPAILIMOHATIbHBIE
KOpPEHb Yyucia; N300paXkaTh YUcia TOYKaMU
JleiicTBUTEIbHBIC YKCTIA 2 KOOPJAMHATHOU NpsiMOil. ONUCHIBaTh MHOKECTBO
KBaapatHblii KOpeHb U3 2 JNEUCTBUTENLHBIX UKcell. Vcroabp30BaTh B
CTEIICHH MUCbMEHHON MaTEeMAaTHYECKOM peur 0003HaYEHUS
KBazpaTHbIii KOpeHb U3 2 U rpadudeckue n300paKeHUs YNCTOBBIX
MIPOU3BEICHUS MHOECTB, TEOPETUKO- MHOKECTBEHHYIO
KBaapaTHbIil KOPEHb 13 2 CUMBOJUKY. J[OKa3bIBaTh CBOMCTBA

apobu

O6o0mmaromuii ypok

KonrtponbHas padora Ne 3

apu(pMeTUIECKIX

KBaJIPATHBIX KOPHEH; MPUMEHSATH UX K
peoOpa30BaHUIO BHIPAKEHUM.
DopMyIMpOBaTHONIPEAEIEHUE TIOHATHUS
TOKJIECTBA, IPUBOAUTDH IPUMEPHI Pa3TUUHBIX
TOKJIECTB. BBIUNCIIATH 3HaUEHUS BBIPAXKEHUH,
coJleprKalliX KBaJpaTHbIe KOPHU; BBIPAXKATh
NEPEMEHHBIE U3 TEOMETPHUUECKUX U (PU3UIECKUX
dbopMyI, coaepKamux KBaJpaTHbIE KOPHHU.
HaxonuTth 3Ha4eHUS KBaJpPaTHBIX KOPHEW, TOUHBIE
U IpUOIKEHHBIE, IPU HEOOXOUMOCTH
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UCIIOJIb3YS KAIbKYJIATOP; BEIYUCIATH 3HAUECHHUS
BBIPKEHMI, COAEPIKALUX KBaJIPATHBIE KOPHH.
Hcnonp30BaTh KBaJpaTHbIE KOPHU IIPU 3alUCH
BBIpaKEeHHH B popMyit. OlleHHBATh KBaJApaTHHIC
KOPHHM LIE€JIBIMU YHCIIAMH U IECATUUHBIMU
JIpOo0sIMU; CPaBHUBATH U YIIOPAI0YMBATH
paloHaIbHbIE YHCIIa U HPPALMOHAIIbHBIE,
3alMCaHHbIE C TOMOILBIO KBaIPaTHBIX
KopHel.I[puMeHsaTs TeopeMy O COOTHOLLIEHUH
cpenHero apu(MeTuyecKkoro u CpeiHero
TEOMETPUUECKOT0 TIOJIOKUTENBHBIX YUCEIL.
Hckirouars MppaumoOHaIbHOCTD U3 3HAMEHATES
Ipobu

KBagpaTHble ypaBHEHUs 25 [TpoBOIUTH TOKa3aTEIbHbBIE PACCYKICHUS O
KBagparnoe ypaBHeHUE U 2 KOPHSIX YPaBHEHHs C OIIOPOM Ha ONpEEICHUE
€ro KOpHH KOPHs1, UUCIIOBBIE U (DYHKI[MOHAJIbHBIE CBOWCTBA

Henomnnsie 1 BBIpAKE€HUI. Pacrio3HaBaThbTUIIBI KBaPATHBIX

KBaJ[paTHBICYPAaBHEHUS ypaBHeHMH. PemaTh kBajipaTHble ypaBHEHHUS, a
MeTo BbIIEIEHUS IOJTHOTO 1 TaK)Xe YpaBHEHHsI, CBOSIINECS K HUM; PelIaTh
KBaJpaTa JIpOoOHO-palOHANIbHBIE YPaBHEHUS, CBOSALINECS

Permmeaue KBaJpaTHBIX 3 K KBaJIpaTHBIM. HpI/IMeHHTL IIpU pCUICHUHA

ypaBHEHHUit KBaJPaTHOI'O YPaBHEHUS METO/1 PA3JIOKEHUS Ha

[IpuBeIEHHOE KBaAPATHOE 2 MHOYHTEJIH, METOJ BEIHECEHUS TTOJTHOTO

ypaBHeHue. Teopema Buera. KBajpata, popMyITy KOpHEH KBaIPAaTHOrO

VYpaBHeHuUs1, CBOASIILUECS K 3 YpaBHEHHUSI, GOPMyITy YETHOrO BTOPOTO

KBAJIPATHBIM koadumenta, Gopmyiny KOpHel MPUBEAEHHOTO

PelleHIeE 33124 C OMOIIBIO 4 KBaJpaTHOTO ypaBHEHUs. PackiaapBaTh Ha

KBa/IPaTHBIX YPABHEHMIl MHOXHTEJH KBaJpaTHbIN TpéxwieH. MccnenoBath

Peltienne MpocTefnX cuctem, | 2 KBaJpaTHbIC YPABHEHUS 110 IUCKPHMHUHAHTY H

coJlepIKaIXypaBHEHHE BTOPOil ko3 duurenTam. PemaTs TeKCTOBbIE 3a/1a4n

CTEIenH anredpandeckuM crocoOoM: NepexouTh OT

Pasii4HbIe CIOCOGH! pelIeHNs 3 CJIOBECHOM (bodeyJII/IpOBKH YCIOBHS 3a71a4H K

CHCTeMypaBHEHHil anredpandecko Moeu MyTEM COCTaBICHUS

Pemmenye 3a0a4 ¢ HOMOMIBIO 3 YpaBHEHMSI; peliaTh COCTABJICHHOE YPAaBHEHHE;
CHCTEM ypaBHEHHit MHTEPNPETHPOBATE PE3YIBTAT. Pemrats cucremsl
OGoGIAIONIHI YPOK 1 ABYX YpaBHEHHUI € IBYMs HEU3BECTHBIMH,

KonTponsras pabora Ne 4 1 CoJIeprKallliX ypaBHEHUE BTOPOH CTENEHH.

KBagpatuunas pyHKuus 14 Bbruucnsate 3HaueHus pyHKIMH, 3a1aHHBIX

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

yHKIHH HE00X0IMMOCTH HCTIOB30BATD KanLKyn;ETop);
DyHKIHA y = X> 1 COCTaBJIAThH TaOIUIIbI 3HAYCHUM q)yHKuUI/H/I.

) CtpouThb 1o ToukaM rpapuku QyHKIHHA.
DyHKIus y = ax 2 0 N .
— MUCHIBATh CBOMCTBA (DYHKIIMM HA OCHOBEEE
DyHKIMA y = ax” + bx + ¢ 3 rpaduuecKoro mpeCTaBICHUS.
Ioctpoenue rpaduka 4 WuTepripeTrpoBaTh rpaduKu peaabHbIX
KBAJPATHYHOW (pyHKIMH 3aBucuMocTel. Mcronb30BaTh PyHKIIMOHAIBHYIO
Oo6o06mu1aromuit ypok 2 CHUMBOJIMIKY JIJIS 3aITHCH Pa3HO 00pa3HBIX (PAaKTOB,
KonTponbnas pabora Ne 5 1 CBSI3aHHBIX C KBaJpaTUUHON (pyHKIMEH, oboramiast

OTIBIT BBINOJIHEHUS 3HAKOBO-CUMBOJINYECKUX
neiictBuil. CTpOUTH peueBble KOHCTPYKIIUU C
HCIOJIb30BaHNEM (YHKIIMOHATBHON
TepMHHOJIOrMH. [I0oKa3bIBaTh CXEMaTHUECKU
MOJIOKEHHUE Ha KOOPAMHATHOM IJIOCKOCTH
rpadukoB QyHKIUH BUIa y = X2, y = ax2, y = ax2
+ ¢, y = ax2+ bx + ¢ B 3aBUCIMOCTH OT 3HaYCHUH
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K03 GUIMEeHTOB a, b, C, BXOAAIIUX B

dhopmysbel. CTpouTh rpaduk KBaIpaTHIHON
(GYHKINH; OMUCHIBATh CBONCTBA
dbyHKIMH(BO3pacTaHue, yObIBaHUE, HAMOOIBIIICE,
HanMeHblIee 3HaueHus1). CTpouTs rpaduk
KBaIpaTUYHON (PYHKIIMH C TPUMEHEHUEM
JBIO)KEHUH rpauKoB, pacTsHKCHUN U COKATHH.

6 KBanpatHbie HepaBeHCTBa 10 [IpumeHsTh CBOMCTBA HEPABEHCTB B XO€
KBaapaTtHoe HEPABEHCTBO U 2 pewenus 3ana4d. Pacno3sHaBaTh KBaJgpaTHbIE
€ro petieHue HEPaBEHCTBA.
Pemenue 4 Pewrars kBagpaTHble HEPABEHCTBA, UCIIOJbB3YSI
KBaJ[paTHOTOHEPABCHCTBA C rpaduyeckue npeacrasienus. [lpumenars
nomMoIneorpaduka METOJAMHTEPBAJIOB MIPU PEIICHUU KBAJAPATHBIX
KBaJpaTUYHON(PyHKIIUU HEPABEHCTB U MPOCTEHIINX JPOOHO-
MeTo MHTEPBAIIOB 2 palMOHAIBHBIX HEPABEHCTB, CBOASIIMXCS K
O600maroNIuii ypok 1 KBaJIpaTHbIM. MccnenoBarh KBapaTHUHYIO
KourpomsHhas pa6ota Ne 6 1 ¢GbyHKIUIO y = ax2 + bx + ¢ B 3aBUCUMOCTH OT
3Ha4YCHHUH KO3 (UIIUCHTOB a, b U C.
IloBTopenue. Utoroselii 3auer. | 4
9 kuacc -102 yaca
No | Coneprkanue(pasiesbl, TEMBbI) Kon-Bo OcHoBHbIE BUIbI Y4€OHOI 1eATEIbHOCTH
T 4acoB 10
MBI MporpaMm
e
IToBTOpeHue kypca anreOpsl 8 kiacca | 2 CpaBHUBATH U YIOPSAIO0YNBATH CTETICHU C
1 Crenenb ¢  palMoOHaJIbHBIM | 13 LEJIBIMA U PallMOHAIbHBIMU MTOKA3aTEISIMU,
MOKa3aTeseM BBITIOJTHATH BBIYUCIICHUS C PAIlMOHATEHBIMU
CrerneHb ¢ HATYypaIbHBIM 2 YHUCJIaMH, BRIYUCIISTh 3HAUCHUS CTETICHEH C
MOKa3aTeaemM LeJbIM Noka3arenaeM.@opMyIupoBaTh
CrerneHs ¢ LelIbIM 4 omnpeneneHue apupMeTHIECKOro KOPHS
MoKasaresieM HATypaJIbHOM CTETEeHU U3 YKcla. BeaucisTh
ApI/I(bMCTI/I‘-IeCKI/II\;I KOpPEHb 2 HpI/I6J'II/I)KéHHI)IC 3HAYCHU KOpHeﬁ, HCIIOJIb3YA
HATypaJbHON CTeNeHH IPU HEOOXOIMMOCTH KaIbKYNSATOP; MPOBOIUTH
CBolicTBa 2 OLICHKY KOpHEH. [[puMeHsTh cBOMCTBA
apuMETHIECKOTO KOPHS apuQMEeTHUECKOTO KOPHS I TPeoOpa3oBaHUs
CTerneHb ¢ ParMoHaIbHBIM 1 BBIpaKEeHHI. DOPMYIMPOBATh ONPEICICHUE
okazaTeaeMm KOpHS TPEThEH CTENEeHU; HAaXOUTh 3HAUEHUS
Bo3BejicHNUeE B CTETIEHD 1 KyOMUYEeCKHX KOpPHEH, TPHU HEOOXOAUMOCTH
YHCIOBOTO HEPABEHCTBA UCIONB3Ys KaJabKyisaTop. MccnenoBaTbCBOMCTBA
06061wAILH yPOK _ KYOMYECKOTO KOPHS, IPOBOJIST YHCIIOBBIE
KoHTponbHas pabota Ne 1 1 AKCIIEPUMEHTHI C UCII0JIb30BAaHUEM
KaJIbKYJIATOpa, KoMIbIoTepa. Bo3BoauTh
YHICJIOBOE HEPABEHCTBO C MOJIOKHUTEIbHBIMU
JIeBOM M MpaBOM YacThiO B cTeneHb. CpaBHUBATh
CTETICHH C Pa3HBIMU OCHOBAaHUSIMHU U PaBHBIMHU
nokazatessiMu. @opMyIupoBaTh ONpeIeTIeHNE
CTEINEHHU C PALIMOHAJIbHBIM MIOKA3aTeNeM,
MIPUMEHSATH CBOMCTBA CTETICHH C PAllMOHAIBHBIM
MOKA3aTeJIeM P BBIYUCICHUSIX
2 CrenerHast HyHKIIHS 15 Boeruucnsats 3Hauenns GyHKIUH, 3aJaHHBIX
Oo6mactpb 3 dbopmynamu (mpu HEOOXOAUMOCTH
orpeeseHUsIQyHKINH. UCIIOJIb30BaTh KAJIBKYJIATOP); COCTABIATD
Bospacranve u yobiBaHue 2 Ta0yuIbl 3HaueHu QyHKIui. opmynupoBarth
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GyHKIHU. omnpenenenue GyHKuU. CTpOUTH 10 TOUKAM
YETHOCTh ¥ HEYETHOCTD 2 rpaduku GyHkiui. OnuChIBaTH CBONCTBA
GyHKIHN. ¢byHKIMU Ha OCHOBE €€ TpaguuecKoro
Dynxpsy = & MIPEACTABICHUS (06J'IEICTI> oTpeieTICHUs,

e - 5 MHO>KECTBO 3HAUYCHUH, IPOMEKYTKH
paBEHCTBA U YPaBHEHMUSI, .. N
3HAKOIOCTOSIHCTBA, YETHOCTh, HEUETHOCTb,

CoJIep KalIHe CTeIeHb

— BO3pacTaHue, yObIBaHUE,
O600maromuil ypok 2
HauOoJIbIlIee, HAUMEHbIIIEE 3HAYCHHUS ).
KonTponbnas paborta No2 1 "
HTEPIPETUPOBATH TPAPUKU PEATHHBIX
3aBrcuMocTeil.Mcrnonb3oBarh (PyHKIMOHAIBHYIO
CHUMBOJIMKY JJISI 3aIIMCH Pa3HOOOPA3HBIX (haKTOB,
CBA3AHHBIX ¢ QYHKUHAMH y = X3,y =VX,y= VX,
y=(K/X), oboraras OrbIT BBIIIOJTHEHUS
3HAKOBOCUMBOJIMYECKUX J1ecTBUI. CTPOUTH
peueBbie KOHCTPYKIUH C UCTIOIb30BaHUEM
(G yHKIIMOHATBHONU TEPMUHOJIOTHUH.
HccnenoBanus rpadukoB QpyHKIUI B
3aBHCHMOCTH OT 3Ha4eHH KOA((DUILIMEHTOB,
BXOJIAIINX B (hOpMyITy.
Pacnio3naBaTh BUIbI U3y4aeMbIX (QYHKITUH.
CrtpouTts rpaduku yKa3aHHBIX (GYHKIUH (B TOM
qrclie C MPUMEHEHUEM JIBUKEHUI rpauKoB);
ONKCHIBATh UX CBOMCTBA. Pemate npocreiiime
YpaBHEHHUS U HEPABEHCTBA, COJEPIKaIIIHe
cTerneHb. Pemarp nppanmoHaabHble YpaBHEHHUSL.
ITporpeccun 15 [TpuMeHsTh UHIEKCHBIE 0003HAYEHUS], CTPOUTH
Yucnosas 1 peueBbIe BBICKA3bIBAHHSI C UCTIOIb30BaHUEM
MI0CJIEIOBATEIBHOCTD TEPMHUHOJIOTHH, CBSI3aHHOU C IOHATHEM
ApH(pMETHICCKASTIPOrPECCHs 3 MOCJIEIOBATEIBHOCTH. BBIUHCIATD YIIeHBI
CyMMa N TIepBbIX 3 MocIe0BaTeIbHOCTEH, 3aIaHHBIX (HOPMYIIOH n-
WJIeHOBaPH(METHIECKOIIIPOT rO YIEHA MM PEKYPPEHTHOU (POPMYIION.
peccun VYcTaHaBIMBaTh 3aKOHOMEPHOCTh B TIOCTPOCHUHU
T eOMETPHYCCKASTIPOrPECCHS 3 MIOCJIEIOBATEIFHOCTH, €CITH BBITIICAHBI IEPBEIC
CyMMa Il IEPBEIX WICHOB 3 HECKOJIbKO 4JIeHOB. M300pakaTh 4ieHbI

reOMEeTPUYECKONTIPOrpeccuu

O6o06uaromuil ypok

KonTtponbHast pabota Ne 3

ITOCJIEIOBATEIbHOCTH TOYKAMH HA
KOOPJAMHATHOU

ockocT. Pacrio3HaBaTbapupmMeTHUECKyIO U
T€OMETPUYECKYIO IIPOTPECCUH IIPU PAZHBIX
cnocobax 3agaHus. BeIBoAUTH Ha OCHOBE
JIOKa3aTeIbHbIX PACCYXAEHUN POpMYIIBI 00IIETo
YyjieHa apu(PMETHIECKON ¥ T€OMETPHIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N YIECHOB
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUI; PEIIATh 3a4a4N C UCIIOJIb30BAaHUEM
TUX Qopmyil. Jloka3pIBaTh XapaKTepUCTUUECKHE
CBOMCTBA apu(PMETHUECKON 1 T€OMETPHIECKOM
[IPOrPECCUM, IPUMEHSATH 3TU CBOWCTBA IIPU
pemieHuu 3a1a4.PaccmaTpuBaTe mpuMepsl U3
peanbHON KU3HU, WIIIOCTPUPYIOILHE
M3MEHEHHE IPOIECCOB B apU(PMETHUECKOMN
IIPOrPECCUH, B TEOMETPUYECKOM IPOrPECCUH;
n300paxkaTb COOTBETCTBYIOIINE 3aBUCMOCTH
rpadudecku. PemaTs 3a1aun Ha CII0XKHbIE
MIPOLICHTHI, B TOM YHCJIE 33]1a4U U3 PEATbHOU
IIPAKTHKU (C UCIIOJIb30BAHUEM KAJIBKYJIATOPA)
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CryvaiiHbple COOBITHS 14 HaxonuTh BepOSATHOCTH COOBITHS B HCIIBITAHUSAX
CoObnITHsA 2 C PAaBHOBO3MOXHBIMH HCXOJaMHU (C
BepositHoCTh COOBITHS 2 MPUMEHEHUEM KIIACCUYECKOTr0 OIPEAEIICHUS
Perienue BepoSTHOCTHBIX 2 BeposATHOCTH). [IpoBOIMUTH CiTydaiiHbIe
3a/1a4 ¢ IOMOLIbIO HKCIIEPUMEHTBHI, B TOM YHUCIIE C TIOMOIIIbIO
KOMOMHATOPUKHU KOMIIBIOTEPHOIO
Croxxenue u YMHOKEHNE 3 MOACIINPOBAHUANHTCPIIPETUPOBATL UX
BEpOsATHOCTEH pe3yJbTaThl. BEIYHCIATH 4aCTOTY CIIy4aliHOTO
OTHOCHTEIbHAS YaCcTOTa U 2 COOBITHSI; OLIEHUBATh BEPOSITHOCTD C IIOMOILIBIO
3aKOH GOJIBILIMX YHCET 4aCTOTBI, TIOJy4YEHHOU ONBITHBIMITYTEM.
O606WAOLINI YPOK 2 [TpuBOIUTE IpUMEpPHI JOCTOBEPHBIX U

KoHTpoubHas paboTa Ned 1 HEBO3MOXKHBIX COObITUI. OOBICHATH

3HaYMMOCTb MAJIOBEPOSITHBIX COOBITHIA B
3aBHCHUMOCTH OT MX IOciIeAcTBUM. Pemars
3aJ]aud Ha HaXOXKJICHUE BEPOSITHOCTEH COOBITHIA,
B TOM UHUCJIE C IPUMEHEHUEM KOMOMHATOPUKH.
[TpuBOIUTE MpUMEPHI IPOTUBOIIOIOKHBIX
coObITuil. Pemare 3a1aun Ha IpUMEHEHUE
IIPEACTABJICHUI O TEOMETPUYECKON
BEPOATHOCTH. Vcrosb30BaTh IpH peILIEHUN
3a71a4 CBOMCTBO BEPOATHOCTEN
IPOTHBOIOJIOKHBIX COOBITHI

CrnyyaiiHble BETMUUHBI 12 OpranuzoBbIBaTh HTHPOPMALIHMIO U IIPEACTABIATh
TaGIUIBl pACIIPE/IeIICHUS 2 e€ B BUie TabJIMIL,CTOI0YATHIX U KPYTOBBIX
TToMUIOHBl Y2CTOT 1 quarpamm. CTpOUTh MOJIUTOHBI YaCTOT.
Tenepanbhas 1 Haxonuth cpennee apudmernyeckoe, pazmax,
COBOKYITHOCTb H BEIGOPKa MOJly U MEJJUaHy COBOKYITHOCTHYHCIIOBBIX
IleHTpanpHbIe TEHACHINN 3 JaHHbIX. [IpuBoauThH COZIEpIATEIBHBIC IPUMEPDI
Mepsi pasbpoca 3 MCIIOJIb30BAaHUs CPETHUX 3HAUCHUHN JJIst
OGoBAIOIHH YPOK 2 XapaKTEPUCTUKU COBOKYITHOCTH JAHHBIX

KomTpombHas pabota No 5 1 (cTiopTHBHBIE MIOKA3aTENU, pa3MePhl OJCKIbI U

ap.).IIpuBoauTh conepxKaTeabHbIe IPU-MEPhI
Te€HEpPaJIbHOW COBOKYITHOCTH,
IIPOM3BOJILHOWBBIOOPKH U3 HEE U
penpe3eHTaTUBHON BHIOOPKH.

MHuosxecTBa. Jloruka 16 [TpuBOANTE MpUMEPHI KOHEUHBIX U OECKOHEUHBIX
MHokecTBa INIOCKOCTH 2 MHOecTB. HaxoquTts 00beIUHEHNE U
BrickasbiBanus. Teopemsl 2 IIepeceYeHre KOHKPETHBIX MHOKECTB, Pa3HOCTh
CnenoBanue u 3 MHO>KECTB.

PaBHOCUIILHOCTD ITpuBOIUTE MPUMEPBI HECIIOKHBIX

YpaBHEHHE OKPYKHOCTH 2 kiaccudukanmii. crons30BaTh TEOPETHKO-
VpaBHEHHE IPAMOi 2 MHO’KECTBEHHYIO CUMBOJIUKY U A3BIK U
MHOXKeCTBA TOUEK HAa 2 pEIIeHNH 3a]a4 B X0/I€ U3yUEHUS Pa3InYHbIX
KOOD/IMHATHOM pa3nenoB Kypca.KoHCTpyrpoBaTh HECIIOKHBIE
OGOBIIAIOIINIA YPOK 2 dbopMyTupOBKHU onpeneneHuid. Bocripon3BoanTh

KonTponbhas padorta Ne 6

(OpMYITMPOBKH U JOKA3aTEIbCTBA U3yYEHHBIX
TEOpeM, TIPOBOJUTH HECIIOKHBIE JIOKA3aTEIILCTBA
BBICKa3bIBAaHUI CAMOCTOATENBHO, CChITIATHCS B
X071e 000CHOBaHHMI Ha ONPEICICHHS, TEOPEMBI,
akcuoMbl. [IpuBoONTE MpUMEPHI NPSIMBIX U
o0OpaTHbIX TeopeM. MimocTpupoBarth
MaTeMaTHYeCKUe TMOHATHS U YTBEPKACHUS
npumepamu./cronap30BaTh IpUMeEpH U
KOHTPIIPUMEPBLI B apryMEHTALUU.
KoHcTpynpoBaTh MareMaTu4ecKue
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IPEII0KEHHUS C IIOMOLIBIO CBA30K €CIH ..., TO ...,
B TOM U TOJIBKO TOM CJIy4ae, JJOTHYECKUX CBSI30K
U, WIH. BBISIBIATH HEOOXOMMBIE U JOCTATOYHBIE
ycioBHsl, GOpMYIMPOBATH TPOTUBOIOJIOKHBIE
TEOpeMbl.3aliCbIBaTh YPaBHEHUE IIPSIMOH,
ypaBHEHHE OKpY>KHOCTHU. M300paxars Ha
KOOPJHMHATHOM IJIOCKOCTH MHOXECTBO PEILICHUN
CUCTEM YPABHEHHH C ABYMs HEU3BECTHBIMU;
¢burypsl, 3aaHHbIe HEPABEHCTBOM HJIU
CHUCTEMOM HEPAaBEHCTB C ABYMs HEU3BECTHBIMU

IToBTOpEeHme Kypca anreopbl 15
I'EOMETPUASA
7 kiaacc-68 4
No | Coneprxkanue(pasiesnbl, TEMBbI) Kon-Bo | XapakrepucTuka OCHOBHBIX BHIOB JIEATEILHOCTH
Te 4acoB yuanmxcs(Ha ypoBHE y4eOHBIX JeHCTBUI)
MBI o
nporpa
MMeE
1 T'nasa 1. HauaapHble 10 OOBSICHATh, YTO TaKOE OTPE30K, JyY, YroJ, KakKue
reoMeTpuYecKHe CBeIeHUus (I)I/IprLI Ha3bIBAIOTCA paBHBIMU, KaK CPABHUBAKOTCA U
Tpsivast 1 0Tpe3ok. Jlyd 1 yroi D) M3MEPSIOTCS OTPE3KH H YIIIBI, UTO TAKOE IPajyc u
CpaBHEHHE OTPE3KOB U YIJIOB 1 rpajycHas Mepa YIia, KakOH yron  HasblBacTes
IPSIMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
N3mepenune orpeskoB. M3mepenue | 3
cepe/iiHa OTpe3Ka U OUCCEKTPHCa YIJia, KAKHe YTIIbI
yrHOB Ha3bIBAIOTCA CMEKHBIMH U KaKHMC — BECPTUKAJIIBHBIMU,
HepnenuKyIspHbIC IPSMbIC 2 (bopMyIHpoBaTh 1 00OCHOBBIBAThH YTBEPKICHHUS
O CBOWCTBAX CMEKHBIX ¥ BEPTHUKAIBHBIX YIJIOB;
Pemenue 3amau 1 OOBACHSATS, KaKue psIMbIe HAa3BIBAIOTCSI
KonTponbnas padora Nel 1 NEePIECHIUKYJIIPHBIMY; (opmymnuposath u
00OCHOBBIBATh ~ yTBEP)KICHHE O CBOMCTBE JBYX
IPSIMBIX, MEPIEHIUKYIISIPHBIX K TPEThel; n300paKkath
U paclio3HaBaTh yKa3aHHBIE MPOCTEHINNE (UTYpPHI HA
qepTeixKax; peuarb 3aJadr, CBA3AaHHBIEC C OJ3THUMU
npocTednmmu Gurypamu
2 I'nasa Il. TpeyronbHuku 17 OOBSCHATS, Kakas turypa Ha3bIBaeTCA
[lepBblii MPU3HAK PABEHCTBA 3 TPEYTONEHUKOM, 9TO TAKOE BEPIIHHEL, CTOPOHB, YIIIEI
TPEYrOJIbHUKOB M TEPUMETP TPEYTONBHHKA, KaKoH TPEYrombHHK
Me HaHbL, GUCCEKTPHCHI H BbI- 3 Ha3bIBACTCSI paBHOOEIPEHHBIM u KaKoii

PaBHOCTOPOHHUM, KaKHWE€ TPECYIrOJIbHHUKW HAa3bIBAOTCA
COThI TPCYT'OJIbHUKA

paBHBIMU; M300pakaTh M PAaCIO3HAaBaTh Ha YepTekKax
TPEYrOJbHUKH M WX 3JEMEHTHI; (OpPMYJIUpOBaTh U
JIOKa3pIBaTh TEOPEMBbl O TIPU3HAKAX PaBEHCTBA

Bropoii u Tpetuil npusHaku 4
paBEHCTBA TPEYTOJIbHUKOB

3a/1auu Ha TIOCTPOCHUE 3 TPEYTrOIbHUKOB; OOBSCHATh,  YTO  HA3BIBAETCH

Pemrenne 3amau 3 MEPIEHINKYIIAPOM, TPOBEAEHHBIM U3 JaHHOM TOYKH K
JAaHHOM mpsMoOl; (QOpMyTUpOBaTh W JOKa3bIBATh
TEOpeMy O TEPHEeHIUKYJApe K TMPSMON; OOBACHATH,
KaKhe OTPEe3KH Ha3bIBAIOTCA MEINaHOW, OMCCEKTPHUCOM
W BBICOTOH TpEeyroibHUKa; (QOpMYyIHpPOBaThH U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBaX PaBHOOEIPEHHOTO
TpeyrojibHUKa; pemaTrbh 3aJadd, CBs3aHHbIE C
MpU3HAKaMH paBEHCTBA TPEYTOJIbHUKOB

W CBOWCTBAMHU PaBHOOCAPEHHOTO TPEYTOJIbHUKA,
¢dbopmynupoBartb olnpejesieHNe OKPY’KHOCTH;
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OOBSACHATH, HYTO TaKO€ LEHTpP, paanyC, XOpAa H
JUaMETp OKPYKHOCTH; PelIaTh MPOCTEHIIINE 3aJa91 Ha
MOCTPOCHUE(TIOCTPOCHUE yTa, PaBHOTO JaHHOMY,
MOCTpOCHNE  OWCCEeKTPHCHl  yIiia,  MOCTPOSHUE
MEPICHANKYIISPHBIX TPSAMBIX, TOCTPOCHHUE CEPEIUHBI
oTpe3ka) U OoJyiee CIOXKHBIC 3a]laud, WCIOJB3YIOIINE
YKa3aHHbIC TPOCTCUIINE; COMOCTaBIATh MONYyYCHHBIN
pe3ynpTaT € yCIOBHEM 3a/Jadyd; aHaJIn3upOBaTh
BO3MOJKHBIE CITyJan

Kontposbnas padora No 2

I'nasa III. ITapanneabHbie
npsiMble

[Ipu3Haku napaieIbHOCTH
JIBYX HPSMBIX

Axcroma napajICJIbHBIX MPAMBIX

Pemenue 3anau

KonTponbnas padorta Ne 3

DopMynTUpoBaTh oIpeiesIeHIe napanieabHbIX
IPAMBIX; OOBSACHITH C IIOMOLIBIO PHCYHKA, KaKHe
yIIIbI, 00pa30BaHHbBIE MPH MEPECEUCHUH JIBYX MPSIMBIX
CEeKyIIel, Ha3bIBAIOTCS HAKPECT JISKAILUMH, Kakue —
OJTHOCTOPOHHMMH M KaKH€ — CO OTBETCTBEHHBIMU;
(dopmynupoBartb u JIOKa3bIBaTh TEOPEMBI,
BBIp@XKarolllie TMPHU3HAKK  MapajUIebHOCTH  JIBYX
NPAMBIX; OOBSACHSTD, YTO TAKOE AKCUOMBI T€OMETPHH U
KakH€ aKCHOMBI YK€ HCIIOJb30BAJIUCh  PaHEe;
(GhopMyJIUPOBaTh AKCUOMY NapasUICIbHBIX MPSAMBIX H
BBIBOAMTH CIEACTBUS M3 HeE; (GOpMyIuUpoBaTh U
JOKa3bIBaTh TEOPEMbl O CBOWCTBAX MNapauIeIbHBIX
NpsSAMBIX, OOpaTHBIE TeopemMaM O  TpH3HaKax
MapajuIeIbHOCTH, CBS3aHHBIX C HAKPECT JIEeXKallMMH,
COOTBETCTBEHHBIMH W OIHOCTOPOHHUMHM YIJIaMH, B
CBiA3HU C JTUM 06’LHCHHTL, YTO TaKOC€ YCIOBHUE U
3aKIIIOYEHUE TEOPEMBl, Kakas TeopeMa Ha3bIBAETCs
o0paTHOli TIO OTHONICHUIO K JIAaHHOW TeopeMme;
OOBSICHATE, B UEM 3aKJIFOYAETCS] METO[ 10Ka3aTeIbCTBA
OT TMPOTHBHOTO: (OPMYITUPOBATH W JOKA3bIBATH
TEopeMbl 00 YIilaX ¢ COOTBETCTBEHHO MapaJlleIbHbIMU
U TMEPHEeHAMKYJISAPHBIMH CTOPOHAMH; IPHBOAUTH
MpUMEPHl HUCIONB30BAaHUA 3TOTO METO/a; pelaTh
3aJaud  HA  BBIYMCICHHME, JIOKa3aTelIbCTBO |
MIOCTPOCHUE, CBS3aHHBIE C MAPAJUICIbHBIMU NPSIMBIMU

I'maBa IV. CooTHoOLIIeHUS
MeE:KIy CTOPOHAMM U yIJIaMu
TPEYrojbHUKA

18

CyMMa YTJIOB TPEYT'OJIbHUKA

CooTHoOIIEHUSsI MEXly CTOPOHAMU
U YIJIaMH TPEyroJIbHUKA

KonTponbhas padorta Ne 4

—

[IpsiMoyroJIbHBIE TPEYTOIbHUKH

[TocTpoeHune TpeyrojbHUKA 1O
TpEM dJIEMEHTaM

Pemenue 3amau

KonTponbnas pabora Ne 5

DopMyITUPOBATh M JOKA3bIBATH TEOPEMY O CyMMeE
YTJIOB TPEYTOJIbHUKA U €€ CIeICTBHE O BHEIIHEM YTJIe
TPEyroJbHHKA, MIPOBOJUTD KJ1acCU(HUKALHIO
TPEYyroJbHUKOB 1O  yriaMm; (opMyinupoBate U
JIOKa3bIBaTh TEOpPEMY O COOTHOLIEHHSIX MEXIY
CTOPOHAMH HUYyTJIaMH TPEYrojbHHKA (TpsAMOe W
o0paTHOE YTBEPKAEHU) U CIEACTBUS U3 HEE, TeopeMy
0 HEpaBEHCTBE TPEYroibHHUKA;, (QOpPMYyIHpOBATH U
JTIOKa3bIBaTh TEOPEMBI O CBOWMCTBAX MPSIMOYTOJIBHBIX
TPEYroJbHUKOB  (IPSMOYTONBHBIN TPEYTONBHUK €
yraoMm 30°, mpH 3HaKW PABEHCTBA MPSIMOYTOJBHBIX
TPEYroilbHUKOB);  (QOPMYIHPOBATH  OIpEIeICHHS
paccTOsHUS OT TOYKH 0 NMPSMOM, PACCTOSHUS MEXKAY
MapauleIbHBIMU  MPSMBIMH;pEIIaTh  33Jadyd  Ha
BBIUMCJICHHSA,  JIOKA3aTeJbCTBO W IIOCTPOEHHE,
CBA3aHHBIE C COOTHONIECHMSIMH MEXIYy CTOPOHAMH H
yraaMu — TpPEYrojbHHUKAa W PACCTOSHUEM  MEXAY
napajieNbHBIME  TIPSMBIMH, TP HEOOXOIMMOCTH
MPOBOJAUTH 1O XOAy  PEUICHHSIOTOIHUTEIbHbIE
MIOCTPOEHUS, COMOCTABIIATE MOIYYEHHBIH PE3yNbTar C
YCIIOBHEM 3aJjaud, B 3ajJadaXx Ha IIOCTPOCHUE
UCCJII0OBATh BO3MOXKHBIE CIIydau

IToBTOopenue. Penienune 3axayq

10
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8 ki1acc — 68 4

TC
MbI

Conepsxanue(pasiesbl, TEMBbI)

Koin-Bo
JacoB
o
nporpa
MME

XapakTepucTUKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH
yJamuxcs(Ha ypoBHE YU€OHBIX JICHCTBHI)

I'naBa V. YeThIpéxyrojbHUKH

MHOroyrojabHUKU

[Tapannenorpamm u Tpaneuus

[TpsiMOyTroNBHUK, pOMO, KBagpaT

Penrenue 3anau

Konrponsnas padora Ne 1

—_ = O\ DN

OOBACHSTH, YTO TAKOE JIOMaHasi, MHOTOYTOJIBHHK, €T0
BEPLIVHBL, CMEXHbIE CTOPOHBI, JMaroHay,
n300paxkaTb M Pacro3HaBaTh MHOTOYTOJBHUKH Ha
YyepTexkax; MOKa3bIBaTh AJIEMEHTHl MHOTO YTOJBHHUKA,
€ro  BHYTPCHHIOIO U  BHELIHIOIO  o0jacry;
dbopmynupoBartb ompeesieHue BBIITYKJIOTO
MHOTOYTOJIbHUKa;  K300pakaTb M paclo3HaBaTh
BBIMTYKJIbIE ¥ HEBBIIYKJIbIE  MHOTOYTOJIbHHUKH;
(dbopMynupoBaTh U AOKa3bIBaTh YTBEPKACHUS O CyMMe
VIJIOB BBITYKJIOTO MHOTOYTOJNBHUKA M CYMME €ro
BHEIIHUX  yIJIOB; OOBACHATH, KaKHe CTOPOHBI
(BepIIrHbI) YeTBIPEXYTOTbHUKA HA3BIBAIOTCS
MIPOTHUBOIIOJIOKHBIMY; (HOPMYJIUPOBATh ONPEAEICHUS
napauienorpaMma, Tpamnenud, paBHOOCIPEHHOH |
MPSIMOYTOIEHOM TpaIeuii, MpsIMOyToJbHUKA, poMOa,
KBaJpaTa; n300paxarh U paclo3HaBaTh 3TH YETHIPEX-
YTOJIBHUKH, ¢dbopMynupoBartb U JIOKa3bIBaTh
YTBEPXKICHUSI 00 MX CBOMCTBaxX M MpPU3HAKAX; PelIaTh
3aJa4d  HA  BBIUMCIIEHHME, JOKa3aTeJIbCTBO U
MOCTPOCHUE,  CBSI3aHHBIE C  OTUMH  BUJAaMHU
YeTHIPEXYTOJIBHUKOB; OOBSCHATH, KakKhe JBE TOYKH
Ha3bIBAIOTCS] CHMMETPHUYHBIMH OTHOCHUTEIBHO MPSMOM
(Touku), B KakoM ciydae ¢Qurypa HazbIBaeTcA
CUMMETPUYHON OTHOCHUTEIHHO MPSIMON (TOYKH) M YTO
Takoe OCh (IIEHTP) CUMMETPHH

(UTYpBI; IPUBOIUTE PUMEPHI (PUTYP, 00TIaTAFOIIIIX
OoCeBOH  (IIEHTpaJIbHOM) CHMMETpUEH, a TaKkKe
IIPUMEPBL  OCEBOM M LEHTPAJIBHOM CHUMMETPUM B
OKpY’Karole Hac 00CTaHOBKE

I'naBa VI. Il1omaan

14

IInomane MHOTI'OYT'OJIbHUKA

\S}

[Imomaau napasmienorpaMmma,
TPEYroJbHUKA U Tpaneuuu

Teopema ITudaropa

Pemenue 3anau

KonTponbhas padorta Ne 2

OOBSICHATH, KaK MPOU3BOIUTCS M3MEPEHHUE TUIOIIAIEH
MHOTO YIOJIbHUKOB, Kakue MHOT'OYTOJIbHUKU
Ha3BIBAIOTCS PaBHOBEIUKUMHU H KakKue —
PaBHOCOCTABIEHHBIMHU;  (DOPMYITHUPOBATH OCHOBHBIE
CBOWMCTBA IUIOMIQJIE M BBIBOAUTH C HMX IOMOIIBIO
(hopMyJibI (O IENGEY MPAMOYTOJIbHUKA,
rapasuiesiorpaMmma, TPEYTOJIbHUKA, Tpareuuu;
dbopMynupoBaTh M JIOKa3biBaTh  TeopeMy 00
OTHONIEHUH IUIONIaell TPEYTrOJIbHUKOB, UMEIOLIUX 10
paBHOMY yriy; (QOpMynIHpoBaTh ¥ JIOKa3bIBaTh
teopemy Iludaropa um oOpaTHyro eii; BBIBOJUTH
dopmyny T'epoHa Ui IUIOIIAAH TPEYrOJIbHUKA;
pemath 3ajjayd Ha BBIYMCIIEHHWE W JIOKa3aTEeIbCTBO,
CBs3aHHBIE C GopMylIaMH TUIOMAACH W TEOPEeMOit
IMudaropa

FnaBa VIl. MoaoGHbIe TpeyronbHUKN

Omnpenenenne mMog00HBIX
TPEYTrOJIbHUKOB

[TpusHaku momoous
TPEYTrOJIbHUKOB

Kontponbnas padora No 3

ITpumenenue mogo0ust K

OOBSICHATH IOHATHE MPOTIOPIIMOHATIFHOCTH OTPE3-

KOB;  (OpMyNHpOBaTb  ONpEAEICHUS  MOJAOOHBIX
TPEYrOJIbHUKOB n  koddpduumenta  momoous;
dopMynupoBaTh W JIOKa3bIBaTh  TEOPEMBL 00
OTHOIIEHUU IUIOLIa/iell NOAOOHBIX TPEYroJIbHUKOB, O
NpU3HAaKaX TOA0OWs TPEYyroJbHUKOB, O CpeaHei
JUHAU TPEYrojbHUKA, O IIE€PEeceueHUH MeIuaH
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JI0Ka3aTeNbCTBY TEOPEM U
pELICHHUIO 3ajad

TPEYrolibHUKa, O MPOTIOPIUOHAILHBIX OTpe3Kax B
MPSMOYTOJILHOM TPEYTOJIBHHUKE; OOBSICHSITH, UYTO TAKOE
MeToA TomoOus B 3aadax Ha IOCTPOCHHE, U
NPUBOJUTh TPUMEPHI MPUMEHEHUS DSTOr0 METO/a;
OOBSICHATh, KaK MOXKHO HCIIONIb30BaTh CBOMCTBA
NMOJOOHBIX TPEYTOJILHUKOB B U3MEPUTENBHBIX padoTax
Ha MECTHOCTH; OOBACHSNTb, KaKk BBECTH IOHITHE
moxo0us sl TPOU3BONBHBIX (GUTYP; POPMYIHPOBATH
OTIpeJIeNICHNsI W WJUTIOCTPUPOBATh TOHATHSI CHHYCA,
KOCHHYCa M TaHTE€HCa OCTPOTrO yria HpsSMOYTOJIbHOTO
TPEYroJIbHHUKA; BBIBOJIUTh OCHOBHOC
TPUTOHOMETPUYECKOE TOXKJICCTBO M 3HAYCHUS CHHYCA,
KOCHHYyca U TaHreHca amus yrios 30°, 45°, 60°; pemats
3aJauy, CBSI3aHHBIC C MONOOMEM TPEYrOJIbHUKOB, AJIS
BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUUECKUX
(GyHKIMI HCTONIB30BaTh KOMIBIOTEPHBIE IPOTPAMMBI

CooTHoOIIEHNS MEXy CTOPOHAMU
U yriaMu IPsIMOYT'OJIBHOTO
TPEYroJIbHUKA

KonTponbHas padorta N

Mnaga VIIl. OkpyxHoCTb

KacarenbHas K OKpyKHOCTH

HGHTpaJII)HI)IG W BIIMCAHHBIC YI'JIbI

UYeTrsIpe 3aMeUaTeaIbHbIE TOYKH
TPEYrOJIbHUKA

W[ W= =

Bnucannas u onucannas
OKPY>KHOCTH

Pemenue 3agau

KonTtposabHnas pabora Ne 5

HccnenoBath B3aMMHOE pacloyioKeHre IpsaMoil u
OKPY’KHOCTH; (bopmynupoBaTthb olpesiesieHne
KacaTeJIbHOH K OKpPYXXHOCTH; (OpPMYJIUpOBaTh U
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTEIbHOH, O
MpU3HAKe KacaTelbHOU, 00 OTpe3Kax KacaTelbHbIX,
NpOBeNEHHBIX M3 ONHOH TOYKH; (PopMyIHpoBaTh
MOHATHS LIEHTPAJIIBHOTO YITIa ¥ FPagyCHOW MEPHI TyTH
OKPY)KHOCTH;,  (OpMyIMpOBaTb ¥  JOKa3bIBaTh
TEOPEMBL: O BIIHCAaHHOM YyINE, O IPOU3BENACHUU
OTPE3KOB TEPECeKaroIIUXCcs X0opad; (pOopMyIUpoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBS3aHHBIE C 3aMedaTeIbHBIMU
TOYKaMH TPEYroJIbHHUKA: 0 OUCCEKTPHUCE YIJIa H, KaK
CJIEZICTBHUE, O MEPECEUECHUH OMCCEKTPUC TPEYTOJIbHUKA,
0 CEpEeIMHHOM IMEpHEeHIUKYISApEe K OTpe3Ky H, Kak
CJIE/ICTBUE, 0 nepecedeHnn CepEeTUHHBIX
MEPIEHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA;

0 TEePECEUEeHUH BBICOT TPEYrOJIbHUKA; (HOPMYIUPOBATH
OIIpeeIeHUs OKPYXHOCTEH, BIIMCAHHOMU B
MHOT'OYTOJIBHUK u OIIMCaHHOU O0KOJI0
MHOTOYT'OJIbHUKA; (OPMYJIUPOBaTh W JIOKa3bIBaTh
TEOpEMBI: 00 OKPY>KHOCTH, BIUCAHHON B TPEYTOJILHUK;
00 OKpYXXHOCTH, OIMCAHHOW OKOJIO TPEYTOJIbHUKA; O
CBOICTBE CTOPOH ONHCAHHOTO YETBIPEXYTOJBHUKA; O
CBOICTBE YIVIOB BIIMCAHHOI'O YETBIPEX YIOJIBHHKA;
pemars3agaud Ha BBIYHCICHHE, JIOKA3aTeNbCTBO U
MIOCTPOEHHUE, CBA3aHHBIC c OKpY>KHOCTBIO,
BIIMCAaHHBIMU U ONMCAHHBIMU TPEYTrOJbHUKAMHU M
YeTHIPEXYTOIFHUKAMHY; HCCIIEIOBATh cBOiicTBa
KOHQUTYpaluii, CBsA3aHHBIX C OKPYXHOCTBIO, C
MTOMOIIbI0 KOMITBIOTEPHBIX TPOrpaMM

IToBTOpenue. Pemenue 3axayq

9 kj1acc — 68 u

TC
MBI

Conepsxanne(pasiesbl, TEMBbI)

Kon-Bo
4acoB
1o

XapakTeprCcTHKa OCHOBHBIX BH/IOB ICATCIBHOCTH
yyamuxcsi(Ha ypoBHE y4eOHBIX JeicTBUIA)
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nmporpa

MME
I'naBa IX. BekTopsl 8 DopMyIHpPOBATH ONPEACICHUS U WUTIOCTPUPOBATH
TloHsATHE BEKTOpA 2 MOHATHS BEKTOpa, €ro JUIMHBI, KOJUIMHEAPHBIX U
CII0KCHHE 1 BRIYATAHMC 3 PaBHBIX BEKTOPOB; MOTHBHUPOBATH BBEJCHUC MOHATHH
BEKTOPOB " JICHCTBUA, CBSI3aHHBIX c BEKTOpPaMH,
COOTBETCTBYIOIIUMHU TPUMEPAMHU, OTHOCSIIUMHUCS K
YMHOXEHUE BEeKTOpa Ha YUCIIO. 3 i
(GU3NYECKUM BEKTOPHBIM BEIHYMHAM; TMPHUMEHSIThH
IIpumeneHue BEKTOPOB K BEKTOPHl M JICHCTBHS HaJ] HUMH TIPU PEHICHUU
PCHICHUIO 3a/1a4 r€OMETPHYECKHX 337124
I'naBa X. MeTroa koopauHar 10 OOBACHSTH U WIUTIOCTPUPOBATE MTOHSITHS MPSIMO-
KoopMHaThI BeKTOpa 2 YTOIBHON CHCTEMBI KOOPIWHAT, KOOPAWHAT TOUKH U
TIpocTeiiimye 3a1a4n B D) KOOPJIMHAT BEKTOPA; BHIBOJUTH U HCIIOIB30BATh TIPU
KOODIHHATAX peuieHuHn 3a7a4  GOPMYJIBl  KOOPIMHAT CEPEIUHBI
0Tpe3Ka, JNTUHBI BEKTOPA, PACCTOSTHUSI MEXTY JIBYMSI
VYpaBHEHUs OKPY>KHOCTHU U 3 N
. TOYKAMH, YPABHEHUS OKPY>KHOCTH H TIPSIMOH
MPAMO
Penrenue 3amau 2
Kontposbhas padora Ne 1 1
I'naBa XI. CooTHOmEeHMSsI 11 DopMyITUPOBATH U WILTIOCTPUPOBATH OMPEICICHUS
Me;Kay CTOPOHAMHM M YIJIaMH CHHYCa, KOCUHYCa, TaHI'CHCAa U KOTaHI'€HCa YI'JIOB
Tpeyroibuuka. CKaasipHoe oT 0 bifo) 180°; BBLIBOJIUTH OCHOBHOE
NpoH3Be/leHHe BEKTOPOB TPUTOHOMETPHYECKOE  TOXKISCTBO U (hOpMYIIbI
CHHYC, KOCHHYC, TAHTEHC, 3 npuBeACHUS; POPMYITHPOBATL U JOKA3BIBATH TEOPEMBI
CHHYCOB U KOCHHYCOB, NMPUMEHSATh WX TPH PEUICHHU
KOTaHI'€HC yriia .
TPEYrOJIbHUKOB,  OOBSCHATH, KaK  HCIOJIB3YHOTCS
CooTHomenus MEXTy CTOpoHamu | 4 TPUTOHOMETpPUYECKUE (OPMYNIBI B H3MEPUTEIBHBIX
H yriiaMu TpEYroJIbHUKA paboTax Ha MECTHOCTH; (POPMYJIMPOBAThH ONPEICICHUS
CxanspHO€ MPOU3BEIECHHE 2 yriaa MeXIy BEKTOpaMHU U CKaJIIPHOTO IIPOU3BENCHUSA
BEKTOPOB BEKTOPOB; BBIBOJIMTh dbopMyily  CKaIsIpHOTO
Pemenue 3amau 1 NPOM3BENICHUS ~ 4Yepe3  KOOPIUHATBI  BEKTOPOB;
bopMyHupoBaTh UM OOOCHOBBIBATH YTBEPIKICHHE O
CBOMCTBaX CKaJSIPHOTO IPOM3BEACHHUS; HCIIOIb30BaTh
CKaJISIpHOE TMPOU3BEJCHUE BEKTOPOB MPH PEHICHUU
3a7a4
KonTtposnbHast pabota Ne 2 1
I'nasa XII. lnuHa okpyskHoctu | 12 DopMynHpoBaTh oTpenieIeHne MPaBUILHOTO
H IUI0A/lb Kpyra MHOTOYTOJIbHUKA; (OPMYJIUPOBATh W JIOKA3bIBATh
TIpaBUIIbHBIC MHOTOYTOJIbHIKH 4 TeOpeMbl 00  OKPY)KHOCTSIX, OHI/ICEIHHOI\/:IJ OKOJIO
TITHHa OKPYKHOCTH H MITOMIA/Th 4 MPaBUJIIBHOTO MHOTOYTOJIbHUKA M BITUCAHHOW B HETO;
KpyTa BBIBOJIMTH U UCIIOJL30BATh (DOPMYJIBI JJIs1 BEIYMCICHUS
VIO MPABHJIBHOTO  MHOTOYTOJBbHUKA,  €ro
Pewenue 3a1a4 3 CTOPOHBI M Pajiiyca BIIUCAHHOW OKPYKHOCTH; peIlaTh
KontpossHas padora Ne 3 1 3a71a4u Ha HOCTPOCHUE MPaBHIBHBIX
MHOTOYTOJIbHUKOB; ~ OOBSCHATh  MOHATHS  JITHHBI
OKPYKHOCTH ¥ IUIOLIAJH KPYyra; BBIBOJUTH (HOPMYJIBI
JUTS. BBIUMCIICHUSI UTUHBI OKPY>KHOCTH ¥ JUTMHBI JTYTH,
IUIOLIAIM Kpyra M IUIOIIAANW KPYTOBOTO CEKTOpa;
OPUMEHSTh 3TH (OPMYJIBI IPH PEIICHHUH 3324
I'nasa XIII. /IBuxenust 8 OOBSICHATD, YTO TAKOE OTOOPAKEHHE MIIOCKOCTH
TToHSITHE IBUKEHHS 3 Ha cebds M B KakOM cCilydyae OHO Ha3bIBaeTCs
TlapaiuiebHBIH NEpeHoC 1 3 JBIDKCHUEM TUIOCKOCTH; OOBSICHATD, 4TO TAKOE OCEBast

MTOBOPOT

Pemenue 3anau

Kontponbnas padota Ne 4

CUMMETpHS, IIEHTPAIbHAS CUMMETPHS, TapajuIeIbHbIH
MEpeHoC ¥ IOBOPOT; 00OCHOBBIBaTh,  4YTO
THOTOOPAKEHUS TUIOCKOCTH Ha Cce0s  SIBISIFOTCS
IBKCHUSIMHA;, OOBSCHSTH, KaKOBa CBSI3b MEXIY
JIBWKCHUSIMA W HAJIOKEHUSIMHU;  WIITIOCTPUPOBATH
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OCHOBHBIE€ BUJBI JABIDKEHUH, B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM

OOBACHATH, YTO Takoe MHOTOTPAHHHUK, €ro TpaHH,
pEOpa, BepUIMHBI, JHArOHAIH, KaKOW MHOTOTPaHHUK
Ha3bIBACTCSI  BBINYKJIBIM, YTO TaKO€ A-YrOJNbHAs
npu3Ma, e€ OCHOBaHUs, OOKOBBIE TPaHU M OOKOBBIE
pEOpa, Kakas mpu3Ma Ha3bIBaeTCA MPAMOW U Kakas —
HaKJIOHHOM, YTO TaKOE BBICOTA IIPU3MBbI, KaKasi Ipu3Ma
Ha3bIBACTCS napanjenenune oM u KaKou
napajjiefenues]  Ha3blBaeTcs  NPSMOYTOJBHBIM;
¢dbopMynupoBaTh W OOOCHOBBIBATH YTBEPXKIECHHUS O
CBOMCTBE JMaroHaliell napauiesenuneaa u o KBajapare
JUAaroHAIM  TPSMOYTOJBHOTO  Mapaiiellenumesa;
OOBSICHATB, YTO Takoe OOBEM MHOTOTPaHHUKA,
BBIBOAUTH (C TOMOINBIO TpuHIMIA KaBambepn)
(hopMyry 00bE€Ma MPSMOYTOIEHOTO TapaJUIeNIeuIe a;
OOBSICHATh, KAaKOW  MHOTOTPaHHHK  Ha3bIBACTCS
MUPAMHJION, YTO TAKOE OCHOBAHHE, BEpIINHA, OOKOBBIE
rpaHd, OOKOBBIE pEOpa M BHICOTA THUPAMHUIBI, Kakas
nmupamMuaa Ha3bIBACTCA HpaBI/IHLHOI\/'I, YTO TaKo€
anodemMa  MpaBWIBHON  MUPaMUABI,  MPUBOAUTH
dopmyny 00béMa mHpaMUIbI; OOBSICHATH, KAKOE TEIO
Ha3bIBaCTCS IWJIMHIPOM, YTO TAKOE €ro OCh, BHICOTA,
OCHOBaHHUS,  Paguyc, OOKOBast ~ TIOBEPXHOCTb,
oOpazyromue, pa3BEpTka OOKOBOW IOBEPXHOCTH,
KakuM# (OpMyJIaMH BBIpaXaroTcsl 00BEM W TLTOIMAIb
OOKOBOH TMOBEPXHOCTH IMJIMHAPA;00BACHITh, KaKoe
TEJIO HA3bIBAETCSI KOHYCOM, YTO TaKOE €r0 OCh, BBICOTA,
OCHOBaHWe, OOKOBas TIOBEPXHOCTb, 0Opa3yoIue,

pa3BépTKa 0OKOBOI MOBEPXHOCTH, KaKUMHU
(dbopMysiaMu BeIpakaroTcs 00BEM KOHyCa W ILIONIAIb
6oKkoBOI MIOBEPXHOCTH; OOBSICHSATH, Kakas

HOBEPXHOCTh Ha3bplBaeTcsi cdepol M Kakoe Teno
Ha3bpIBaETCSl MIAPOM, YTO TaKOe PaauyC W IHaAMETP
ctheppl (mapa), KakuMud QGOPMYJIaMH BBIPAKAIOTCS
00péM mapa w mromanp chepsl; U300pakaTe H
pacro3HaBaTh Ha PUCYHKaX MPU3MY, HapajuleNenune],
MUpamMuTy, IHIHHJP, KOHYC, Map

I'maBa XIV. HauajanHbIE CBeeHAA | §
H3 CTepeoMeTpHH

MHOrOrpaHHUKH 4
Tena v MOBEpXHOCTHU BpalLlCHUS 4
06 akcHoMax NJIAHHMeETPHH 2
IloBTOpenue. Pemenne 3axa4 9

COI'NTACOBAHHO

[Ipotokon Nel3zacenanus

METOANYECKOTO 00ObEINHEHUSI

yuuteneid matematuku MOY COLI Ne6
um.C. T .Kyuera

ot 24 aBrycra 2020roga

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

COT'JIACOBAHHO

3aMECTUTEIb JupeKTopa o YBP

/ Tlappénona A.A../
ot 28 aBrycra 2020 rona
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