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1 Ilnanupyemble Ppe3yjbTAaThl OCBOEHHSI Y4YeOHOro TmpeaMeTa
«MaremaTuka»

[Iporpamma obecrieunBaeT JOCTUAKEHUE CICIYIOMUX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTebHON MpOrpaMMbl OCHOBHOTO 00I1IETO 00pa30BaHMUS:

Jluunocmuvle:

3.7. JIu4HOCTHBIE pEe3yJbTaThl OCBOCHHUS MPOTPAMMbl CpPEIHEro OOIIeTo
00pa30BaHUs JOJKHBI OTPAXKATh TOTOBHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAllMii W PACUIMpPEHUE OIbITa
JEATEIIbHOCTH Ha €€ OCHOBE M B MPOILIECCE peaau3alliid OCHOBHBIX HampaBICHUN
BOCIIMTATENbHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

3.7.1. 'pasknaHCcKOro BOCIUTAHUS:

- WHTEPUOpHU3ALMs IIEHHOCTEW JEMOKPAaTHM M COLMAJIbHOU
COJIIAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIECHHUI B
IPYIIIE WIA COLIMATbHON OpraHu3alniy;

— FOTOBHOCTh K KOHCTPYKTMBHOMY YYacTHIO B MPUHITUU
pELICHU, 3aTparuBalOIIMX HX MpaBa W HHTEPECH, B TOM YHUCIE B
paziuuHbIX (GopMax OOIIECTBEHHONW CaMOOpTraHU3alluu, caMOyMNpaBJICHUS,
00I1IECTBEHHO 3HAYUMOM JIEITCIbHOCTH.

3.7.3. cTeTH4eCKOro BOCIIUTAHUSA:

— TOTOBHOCTh K 3CTETHUYECKOMY OOYCTpPOMCTBY COOCTBEHHOTO
ObITa;

— CTpPEMJICHHE K CAMOBBIPAYKEHHIO B Pa3HBIX BUaX UCKYCCTRBA.
3.7.4. lyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

— HPABCTBEHHOE CO3HAHUE M TOBEJACHHWE HAa OCHOBE YCBOCHUS
00111€UeIOBEUECKUX I[EHHOCTEH, TOJEPAHTHOIO CO3HAHUS M TOBEJCHUS B
MOJIMKYJIbTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH JHAJOT C
JIPYTUMU JIOJIbMH, TOCTUTaTh B HEM B3aMMOINOHUMAHHUS, HAXOJIUTh OOIIHE
LEJU U COTPYIHUYATH JJISI KX TOCTUKECHUS;

— CIIOCOOHOCT, K CONepexuBaHu0 U (HOPMUpPOBAHUE
MO3UTUBHOTO OTHOILIEGHHUS K JIIOASM, B TOM 4YHCIEe K JHUIAM C
OTPaHUYCHHBIMU BO3MOXHOCTSMHU 3/I0POBbS U MHBAJIUIAM;

— pa3BUTHE KOMIETEHIMN COTPYJHHYECTBA CO CBEPCTHUKAMH,
JETHMU MJIQIIIETO BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, 0011IECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIEOBATEIHCKONH, MPOCKTHON U JPYruX BHUAAX
NEATEIIbHOCTH.

3.7.5. lleHHOCTH HAYYHOT'0 ITO3HAHMUSA:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU, 3HAUUMOCTU HAYKH, TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY
TBOPYECTBY, BJIAJACHUE JIOCTOBEPHOW WHPOpMANKMEH O TEPEIOBBIX




JOCTH)KEHUSIX W OTKPBITMSIX MHPOBOM W  OTEYECTBEHHOM  HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa M OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHUCIIEC
caM000pa30BaHMIO, HA IPOTSKEHUH BCEH JKU3HU;

— CO3HATEJIPHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK
YCJIOBHIO YCIICIIHON MPO(EeCcCHOHATBLHON U OOIIECTBEHHOMN ACATEIbHOCTH.
3.7.6. DK0JI0rN4eCKOro BOCIIUTAHUS:

— MPUOOPETEHUE OIbITA IKOJOTO-HANPABICHHON JIEATEIIbHOCTH;

— IKOJIOTHYECKasl KyJIbTypa, OCpekKHOE OTHOIICHUS K POIHOMN
3emJie, MPUPOIHBIM OoraTcTBaMm Poccuu u Mupa;

— OTBETCTBEHHOCTb 32 COCTOSIHUE MPUPOTHBIX PECYPCOB;

— ACTETUYECKOE  OTHOIIEHUS K  MHPY, TOTOBHOCTh K
ACTETUYECKOMY OOYCTPOMCTBY COOCTBEHHOTO OBITA.

3.7.7. TpyaoBoro BOCIUTAHUS:

— OCO3HaHHBIM BBIOOp Oyaymiel Mpodeccuu U BO3MOKHOCTEH
peanu3aluy COOCTBEHHBIX )KU3HECHHBIX IJIAHOB;

— OTHOIIEHWE K Mpo(]ecCHOHaTbHOM  JCATECILHOCTH  Kak
BO3MOXHOCTM  y4aCTUsl B  PENICHMU  JIMYHBIX,  OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIIEHAITMOHATBHBIX MPOOJIEM;

- TOTOBHOCTh OOY4YalolmuUXcsl K TPYAOBOM mpodeccuoHaabHOU
NEATeIbHOCTH KaK K BO3MOXXHOCTH Y4YacTHUsl B PEIICHUU JIMYHBIX,
00IIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOJIEM;

- FOTOBHOCTh K CaMOOOCTY>KMBaHHUIO, BKJIO4asi OOydeHUE U
BBITTOJIHEHUE JIOMAITHUX 00SI3aHHOCTEH.

Memanpeomemnvle:

— YMEHHUE CaMOCTOSITEJIbHO ONPEACATh IEIH JACATECIBbHOCTH U
COCTaBJIATh IUIAHBI  JIESITEIBHOCTH; CaMOCTOSITEIbHO  OCYIIECTBIISATD,
KOHTPOJUPOBATh W KOPPEKTHPOBATh JACATEIBLHOCTH, HCIOJIB30BaTh BCE
BO3MO>KHBIE PECYPCHI JIJIsl IOCTHXKEHUS IMOCTABICHHBIX 1eJIeH U peau3aluu
IJIAaHOB JICATEJIbHOCTH; BBIOMpATh YCIICIIHBIC CTPATETUH B PA3IUYHBIX
CUTYaIUsIX;

— YMEHHE TPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B
MpOIECCE COBMECTHOM JIEATENIbHOCTH, YYWUTHIBATH TMO3UIIMU JAPYTUX
YYaCTHUKOB JACSATEIHHOCTH, 3HPEKTUBHO pasperniaTh KOHMIUKTHI;

- BJIaJICHUE HaBBIKAMH MO3HABATEIbHOM,
y4eOHO-UCCIIEIOBATENILCKOM W TMPOEKTHOM  JEeATEeTbHOCTH, HaBBIKAMU
paspernieHuss mpobsieM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJiay, MPUMEHEHUIO Pa3InuHbIX
METOJIOB ITO3HAHMS;

— TOTOBHOCTh 151 CIOCOOHOCTH K CaMOCTOSITEIIbHOU
HH(POPMAIMOHHO-TIO3HABATCIbHOM  JEATEIIbBHOCTH,  BKJIIOYas  YMCHHE
OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHUKAX WH(POpPMAIMH, KPUTHICCKU



OIICHUBaTh W HHTEPIPETHPOBATh HHPOpMAIMIO, IOJy4aeMyl U3
Pa3IMYHBIX UCTOYHUKOB;

— YMEHHE HCIOJIb30BaTh CpeicTBa HMH(GOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TexHojorut (manee — WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a7a4 C
coOuroIeHreM TpeOOBaHUM IPTOHOMUKHU, TEXHUKHA O€30MTaCHOCTH, TUTHEHBI,
pecypcocoepexeHusl, MPaBOBBIX " ATHYCCKUX HODM, HOPM
nH(popmMaImoHHON 0€30MacHOCTH;

— BJIQJICHUE SI3IKOBBIMU CPEJICTBAMU — YMEHUE SICHO, JIOTUYHO U
TOYHO H3J1araTh CBOIO TOYKY 3PEHUSI, UCIIOJIb30BaTh aJCKBATHBIC S3BIKOBBIC
CpEJICTBA;

— BJIQJICHWEC HaBBIKAMHM IIO3HABaTEIbHOW pedeKCHH  Kak
OCO3HAaHMSI COBEpIIAEMBIX JACHCTBUH U MBICIUTEIBHBIX MPOILECCOB, HX
pe3yJbTaTOB M OCHOBAHUM, IpaHUIl CBOEr0 3HAHUSA M HE3HAHMS, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEJICTB UX TOCTHKCHUS.

lIpeomemmuwie._

B pesynaprare u3ydeHus kypca ajre0pbl M Ha4yajla MaTeMATHYeCKOro
anaju3a B 10-11 knaccax BbINIYCKHUK HAYUYUTCS:
JJIeMEeHTbI TEOPHMH MHOKECTB M MaTeMAaTH4YeCKOM JIOTUKH:

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU: KOHEUHOE MHOYXECTBO, AJIEMEHT
MHOKECTBA, TOJAMHOXECTBO, IepeceueHue, OObEeIUHEHUE U Pa3HOCTh
MHO>XECTB, YHCJIOBbIE MHOXKECTBAa Ha KOOPIAMHATHOM MPSIMOM, OTPE3OK,
WHTEPBAJI, MOJYUHTEPBAJ, MPOMEKYTOK C BBIKOJOTOM TOUYKOH, rpaduyeckoe
Mpe/ICTaBICHUE MHOKECTB HA KOOPIMHATHOM TIJIOCKOCTH;

® 33/1aBaTh MHOXECTBa IIEPEUUCIICHUEM U XapaKTePUCTUUECCKUM
CBOMCTBOM;

® OIEPUPOBATH IMOHITUSMH: YTBEP)KJICHHUE, OTPUIIAHUE YTBEPKIACHUS,
WCTUHHBIE U JIOKHBIE YTBEPXKICHUS, TPUUUHA, CIEICTBUE, YACTHBIN clydail
00111ero YTBEPKJACHUS, KOHTPIIPUMED;

® [IPOBEPATH NPUHAJICHKHOCTD FJIEMEHTA MHOYKECTBY;

® HaXOJUTh IepeceucHue M OOBbCIMHECHHE MHOXKECTB, B TOM YHCIIEC
MpPEJCTAaBICHHBIX T'padUueCKd Ha YHUCIOBOW NPSMOW W Ha KOOPJIWHATHOM
IIJIOCKOCTH,

® IPOBOJUTH JOKa3aTelbHbIC pacCyXAeHus il  O0OOCHOBaHUS
WCTUHHOCTH YTBEPKICHUM.

B nosceonesnoti srcusnu u npu uzyuenuu Opyaux npeomemoas.

e HCIOJIb30BAaTh YKCIJIOBbIE MHOXECTBA HA KOOPJIMHATHOUN MPSIMON U HA
KOOPJIMHATHOM TMJIOCKOCTH JJIsl ONUCAHUS PEAIbHBIX MPOIIECCOB U SIBJICHUI;

e TIPOBOJIUTH JIOKa3aTeIbHbBIC paccyXJIeHus B CUTYaIHUsIX
MOBCEHEBHOM KU3HU, NIPU PEIISHUH 3aJ]1a4 U3 IPYTHX MPEIMETOB.

BbINYCKHHUK IMOJYVYUT BO3MOKHOCTh HAYYHTHCS:

® OINEpPUPOBATH MOHSITHUEM  OINPENAEJICHHUS, OCHOBHBIMU  BHUJIAMHU

OTpe/IeICHU, OCHOBHBIMU BUJAMU TEOPEM;




® [IOHUMATh CYTh KOCBEHHOI'O JOKA3aTEIbCTBA;
® OIEPUPOBATH NOHATUSAMHU CYETHOTO U HECYETHOTO MHOKECTBA;

® NPUMEHATh METOJ MATEMATUYECKOM WHIYKUUH [JI1 IPOBEACHUS
pacCyXJI€HUI U J0KA3aTEIbCTB U IPU PEILICHUU 3a/a4.

B noBcegHEBHOM KU3HU U ITPU U3YYEHUU APYTUX MMPEAMETOB:

® JCIOJIB30BaTh TEOPETUKO - MHOKECTBEHHBIN SI3bIK U SI3bIK JIOTUKH JJIS1
ONMCaHMsS pEaNbHBIX MPOLIECCOB W SIBIICHUM, NMPHU PEMIEHUU 3aad JAPYTrUX
y4eOHBIX MPEIMETOB.

Yuciia 1 BbIPaKEHUA:

e CBOOOJHO ONEPUPOBATH MOHSATUSAMU: HATYPATIBLHOE YUCIIO, MHOXKECTBO
HaTypaJbHBIX YHCEI, 1[EJI0€ YUCII0, MHOXKECTBO IIEJIBIX YUCEN, OOBIKHOBEHHAS
apoOb, JnecsaTUyHas JpoOb, CMEIIAHHOE YHWCIO0, palMOHAIBLHOE YHCIIO,
MHOECTBO PAIlMOHAJIBHBIX YUCEI, UPPALUOHAIBHOE YHUCIIO, KOPEHb CTENIEHU
n, JCUCTBUTEIBHOE  YHCIO, MHOXECTBO  JIEMCTBUTEIBHBIX  YHCEI,
reoMeTpuyecKass HMHTEpPIpETalnsl HATypajbHbIX, UEIbIX, pPalUOHAJIbHBIX,
JNEUCTBUTEIbHBIX YHCEIT,

® [OHUMaTh U OOBSICHATH PA3HUILy MEXAYy MO3UIMOHHON U
HETO3UIIMOHHON CHUCTEMAMU 3aITUCH YUCEIT,

® [IEPEBOJIUTH YKCIIA U3 OJTHOW CHCTEMBI 3alKUCHU (CUCTEMBI CUUCIICHUS )
B IpyTyIO,

e JIOKa3blBaTb M MCIIOJNb30BATh MPU3HAKU [JEJIUMOCTH CYMMBI U
IIPOU3BEACHNUS MPH BBINIOJIHEHUY BBIYMCICHHUI U PEIICHUU 3a/1a4;

® BBINOJHATH OKPYTJICHUE PAllMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEIl C
3aJaHHOM TOYHOCTBIO;

® CpPaBHUBATH JICCTBUTEIIbHBIC YKCIIa PA3HBIMU CIIOCOOAMU;

® VIOpSAOYMBATHL YHCJIA, 3alMCaHHbIE B BHUAE OOBIKHOBEHHOW U
JECATUYHOM NpoOU, Yncia, 3alMCaHHbIe C UCTIOIH30BAaHUEM apU(PMETHIECKOTO
KBaJIPaTHOTO KOPHS, KOPHEH cTeneHu ooblie 2;

e naxonuth HOJ[ u HOK pa3nbiMu cnocobaMu 1 UCTIOJIb30BaTh UX TIPH
pELIEHNUH 3a]1ay4;

® BBINOJHATH  BBIUKMCICHUS W NpeoOpa3oBaHUs  BBIPAXKEHU,
coepKallNX JCHCTBUTENbHBIE YHMCIA, B TOM YHCIE€ KOPHU HATYpaJbHBIX
CTCIICHEM;

® BLINOJHATH  CTaHAAPTHBIE  TOXJECTBEHHbIE  MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX, JIOTAPU(PMUUYECKUX, CTENEHHBIX, UPPAIMOHATBHBIX
BBIPAKCHUU.

B noeceomnesHoti srcuznu u npu usyuenuu opy2ux npeomemos:

® BBLITIOJIHATH M OOBSCHITH CPAaBHEHUE PE3YJIbTATOB BBIUYMCICHUW TPU
pelIeHUU MPaKTUYECKUX 3a7ady, B TOM 4YHCJe MPUOTUKEHHBIX BBIUYMCICHUH,
HCTIOJIBb3YSI pa3HbIe CIIOCOOBI CPaBHEHMIA;

® 3aIKCHIBATh, CPABHUBATH, OKPYIJISITH YMCIOBBIC JaHHBIC pPEaTbHbBIX
BEJIMYMH C UCIIOJIB30BAHUEM PA3HBIX CHCTEM U3MEPEHHS;



® COCTaBJISITH U OIEHWBATH Pa3HBIMHU CITIOCOOAMH YHCIIOBBIE BBHIPAKCHHS

MIPH PEIICHUH MPAKTUYECKUX 33/1a4 U 337a4 U3 JPYTUX YYEOHBIX MPEIMETOB.
BbINIYCKHHMK IOJYYUT BO3MOKHOCTh HAYYUTHCSH:

e CBOOOJIHO OMNEPHUPOBATH YHUCIOBHIMM MHOXKECTBAMH IPU PEHICHUHU
3aj1ady;

® [IOHMMATh NPUYMHBI W OCHOBHBIE HJEU PACIIUPECHUS YHUCIOBBIX
MHOKECTB;

® BJIQJETh OCHOBHBIMHU IMOHATHSIMU TEOPUH AECIUMOCTH IPHU PELICHUU
CTaHJapTHBIX 3a]1a4;

® 1MeTh 0a30BbIE MPECTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEN;

® CBOOOJIHO BBITIOJIHSATH TOXIECTBEHHBIE npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX, TOTapU(PMHUUECKUX, CTETICHHBIX BRIPAKCHUN;

e BiaAeTh popmynoi 6uHoma HeloToHa;

® [IPUMEHATH NPU  PEHIEHUH 330a4  TEOPEMY O  JIMHEHHOM
npenctasienud HOJL;

® TIPUMEHATH MPH perieHnn 3a1a4 Kuraiickyto Teopemy 00 ocTarkax;

® NPUMEHSATH PU pelIeHnH 3aaa4 Manyto teopemy Pepma;

® yYMETh BBINOJHATH 3aIKCh YUCIA B TO3UI[MOHHON CUCTEME CUUCIICHUS;

® IPUMEHATH NPHU PEHICHUU 3a7a4 TEOPETUKO-YUCIIOBBIE (YHKIIMH:
YUCJIO U CyMMa AenuTeneit, GyHKiuo Diepa;

® IPUMEHSATH [IPU PEIICHUH 3a7a4 LIEHbIE JPOOu;

® MPUMEHSATH MPU PEIICHUH 3a]1a4 MHOTOYJICHBI C JCUCTBUTEILHBIMU U
HEeIBIMU KO3 PUIIUEHTaAMU;

® BJIAJECTh IOHATUAMU NPUBOJAUMBIA W HENPUBOJUMBIA MHOTOWIEH U
MIPUMEHSTH UX MPU PELIEHUH 33/1aY;

® TIPUMEHSATH MpH perieHuu 3a1a4 OCHOBHYIO TEOPEMY alTreOphI;

® IPUMEHSATH MPU PEIICHUH 3a]a4 NpocTeiue GyHKINH KOMIUIEKCHON
NEePEeMEHHOMN KaKk reoMeTpruiecKre npeoopa3oBaHusl.

YpaBHeHUs U HEPABEHCTBA:

e CBOOOJHO ONEPUPOBATH IOHATHSAMHU: YypaBHEHUE, HEPABEHCTBO,
PaBHOCWIIbHBIE yPAaBHEHUsT M HEPABEHCTBA, YPAaBHEHHUE, SBIAIOLICECS
CIEACTBUEM JIPYTOr0 YpPaBHEHUS, YPABHEHUS, PABHOCUIIbHBIE HA MHOXECTBE,
PaBHOCHUJIbHBIE MPEOOPA30BaAHUS YPABHEHUN;

e pemaTrh pa3Hble BUJbl YPABHEHUN M HEPABEHCTB U UX CHCTEM, B TOM
YUCJIe HEKOTOpbIe ypaBHeHUs 3-il U 4-i cTeneHeu, ApoOHO-pallMOHANIbLHBIE U
HppalOHAJIbHBIE;

® OBJIQJICTh OCHOBHBIMU THUIIAMHU TOKA3aTEIbHBIX, JIOTAPU(DMUUYECKUX,
VUPPALMOHAJIbHBIX, CTCIIEHHBIX YPAaBHCHUMW W HEPABEHCTB U CTAHIAAPTHBIMHU
METOJaMHU UX PEIIEHUN U IPUMEHATH UX IIPU PELICHUHU 3a]1a4;

® [IPUMEHSATH TeOpeMy be3y K penieHno ypaBHEHUI;

® [IPUMEHATH TeopeMy Bumera 1 pelieHuss HEKOTOpPBIX YpPaBHEHUU
CTEIIEHU BBIIIE BTOPOL;




® TIOHUMAaTh CMBICII TEOPEM O PAaBHOCWIBHBIX M HEPABHOCHJIBHBIX
npeoOpa3oBaHUsIX YPAaBHEHUN U YMETh UX TOKA3bIBATh;

® BIIAJIETh METOJAMH PEIICHMs] YpaBHEHUH, HEPABEHCTB U UX CHUCTEM,
YMETb BBIOMPATh METO/] PELIEHUS 1 0OOCHOBBIBATh CBOW BBIOOD;

® JCMOJb30BaTh METOJ MHTEPBAJIOB ISl PELICHUS HEPAaBEHCTB, B TOM
quclie IpOoOHO- PAIMOHATBHBIX W BKJIIOYAIOIIMX B Ce0S HppanroHaIbHBIC
BBIPAKEHUS;

e pemaTh anreOpanveckue ypaBHEHHS M HEPABEHCTBA U UX CHUCTEMBI C
napaMeTpamMu aireopandeckuM U rpaduuecKuM METOIaMu;

® BIJIAJIETh Pa3HBIMU METOJIaMHU J0Ka3aTEIbCTBA HEPABEHCTB;

e pemaTh ypaBHEHHS B LIEJIBIX YHCIIAX;

e 1300pa)xkaTb MHOKECTBAa Ha IUIOCKOCTH, 33JaBacMble YPaBHEHUSIMH,
HEPaBEHCTBAMH U UX CHCTEMaMHU;

e CBOOOJHO HCIIOJIB30BaTh TOXAECTBEHHbIE IIpeoOpa3oBaHUs IpU
pPELIEHUU YPABHEHUN U CUCTEM YPaBHECHUU.

B nosceonesnoui scuznu u npu uzyuenuu opycux npeomemos:

® COCTaBISTh M peIIaTh YpaBHEHUS, HEPABEHCTBA, WX CHCTEMBI MpPH
pELICHUH 3a]1a4 IPYTUX y4eOHBIX MPEIMETOB;

® BBINOJHATH OLEHKY MPaBAONOAOOUS pe3ylbTaToOB, MOIYYaEMbIX MPH
PELICHUH DPA3IUYHBIX YpaBHEHUM, HEPABEHCTB M HUX CHCTEM IpPH PEIICHUU
3aJ1a4 Ipyrux y4eOHBIX IPEIMETOB;

® COCTaBIATh W pelIaTh ypaBHEHUS U HEPABEHCTBA C TapaMeTpamu MpH
pEIICHUH 3a]1a4 IPYTUX y4eOHBIX MPEIMETOB;

® COCTaBISATh  ypaBHEHHE, HEPABEHCTBO WM  HUX  CHCTEMY,
ONKCHIBAIOIME  pEaJbHYI0  CUTyallMI0 WM  NPUKIAJHYIO  3ajaudy,
MHTEPIPETUPOBATH MOJyUYEHHBIE PE3YNIbTATHI,

® JCIOJb30BaTh MPOrpaMMHBIE CPEICTBAa IMPU PELIEHUU OTIEIbHBIX
KJIaCCOB YPaBHEHMI U HEPABEHCTB.

BbINYCKHHUK MOJYYUT BO3MOKHOCTh HAVUMThHCS:

e CBOOOJHO oOmNpenensTh TUN W BbIOMpPAaTh METOA  PEIICHUS
MOKa3aTeIbHbIX W JIOTQpU(MUYECKUX  YpPaBHEHMM U  HEPABEHCTB,
UppalMOHAJIbHBIX ~ YPaBHEHUH W HEPABEHCTB, TPUTOHOMETPUUYECKUX
ypaBHEHUH U HEPABEHCTB, UX CUCTEM;

e CBOOOJIHO pelIaTh CUCTEMbI TMHEHHBIX YPABHEHU;

® pelIaTh OCHOBHBIE TUIBI YPABHEHUI U HEPABEHCTB C MMapaMeTpaMu;

® MPUMEHSATH NpPU pEHIeHWH 3aaad  HepaBeHcTBa Komm —
bynsikosckoro, bepnyiu;

® UMETh NPEACTAaBICHHE O HEPABEHCTBAX MEXKAY CpPEAHUMH
CTEIICHHBIMU.

DYyHKUNH:

® BJIAJICTh MOHSATUSIMU: 3aBUCUMOCTb BEIMYMUH, (DYHKIUS, apTyMEHT U

3HauYeHHE (YHKIMH, 00JACTh OMPEACIICHUs] 1 MHOXKECTBO 3HAYCHUHN (PYHKITUH,




rpaguk 3aBUCUMOCTH, Tpaduk QyHKIUU, HYTU GYHKIHH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3pAacTaHUE Ha YHCIOBOM IPOMEXKYTKE, yObIBaHHE Ha
YUCJIOBOM IPOMEXKYTKE, HanOOJbIllee U HAaUMEHbIIee 3HAaYeHUE (PYHKIIUU Ha
YUCJIOBOM TMPOMEXYTKE, Nepuoanyeckass GyHKUUS, TEepUojl, YeTHas W
HedyeTHast QyHKIINH;

® YMETh MPUMEHSATH 3TH IMIOHATHS MPH PEIICHUY 3a]1a4;

® BIAJCTh MOHATHEM CTEMIEHHAs (DYHKIHS; CTPOUTH €€ Tpauk U yMETh
MIPUMEHSATHh CBOMCTBA CTETICHHON (DYHKIIUH MPU PEIICHHUH 3a7a4;

® BIAJCTh MOHATUSIMH TMOKa3aTeIbHAsT (PYHKIUS, SKCIIOHEHTA; CTPOUTH
uX Tpadukd U yMeTh NMPUMEHSITh CBONCTBA IMOKAa3aTeIbHON (YHKIMH TIPH
peIIeHuN 3a/1a4;

® BIAJCTh MOHSATHEM JloTapudmuueckas QyHKIUS;, CTPOUTh ee rpadukx
U yMETh NPHUMEHSATH CBOWCTBa JIOTapHU(PMUUYECKOW (PYHKIIUU TIPU PEIICHUH
3azay;

® BIAJCTh NMOHATHUSIMHU TPUTOHOMETPUYECKHE (QYHKIIUHU, CTPOUTH HX
rpaguku ¥ yMETh MPUMEHSITh CBOMCTBA TPUTOHOMETPHUCCKUX (DYHKIMH TIPU
pEIIeHUH 3a]1aY;

® BIAJCTh MOHATHEM OOpaTHas (GYHKIIHS; MPUMEHSThH 3TO MOHATHE TIPU
pelIeHUN 3a/1ay;

® IPUMEHATH MPU pEHICHUU 3a/Jad CBOWCTBA (YHKIUNA: UYETHOCTD,
NEPUOJIUYHOCTh, OTPAHUYEHHOCTD;

® NPUMEHATh TMPU PEIICHUH 3a7ad TpeoOpa3oBaHusl TpadUKOB
byHKIUH];

® BIAJCThH MOHSATHSMH YUCIIOBas MOCIIEI0BATENFHOCTb,
apudMeTryecKas ¥ reoMeTpruIecKas Mporpeccus;

® IPUMEHATH TIPU PEIICHWH 3aJad  CBOWCTBA W  NIPHU3HAKHU
apruMeTUYECKON U TEOMETPUUECKOMN MPOTPECCUIA.

B nosceonesnoii sorcusnu u npu uzyuenuu opyeux yueoHvix npeomemoas:

e ompenensATh MO rpadukaM W UCIOJB30BaTh Il PEIICHUS
NPUKIATHBIX 3a7ad CBOMCTBAa pEAJTbHBIX MPOLECCOB M 3aBHUCHMOCTEH
(HambonpIIie W HAWMCHBIIWE 3HAYCHHS, NPOMEKYTKA BO3PACTaHHS U
yObIBaHMS (DYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, ACHMITOTHI, TOYKH
neperuoa, nepuosa U T.11.);

® HWHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON
CUTYaINH;

e ompenensaTh 1o  rpadukamM  TpOCTEMIIHME  XapaKTePUCTUKHU
NEPUOIUYSCKUX TIPOIIECCOB B OHMOJIOTHH, YKOHOMHUKE, MY3BIKE, PAJHOCBI3H U
1p. (aMIUIMTy1a, IEPUO 1 T.I1.).

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS
® BJIAJICTh MOHATHEM ACUMIITOTHI U YMETh €0 MPUMEHSTh IIPU PEIICHUU
3ajad4;




® IIPUMEHATH METOIBI pelieHuss mnpocTermux AauddepeHInaTbHBIX

YpaBHEHUH TIEPBOTO U BTOPOTO MOPSIIKOB.
DJIeMeHThl MATEMATHYECKOI0 aHAJIN3A:

® BIaJCTh TNOHSATHEM OECKOHEYHO YyObIBaroIasi TreoMeTpuuecKas
MIPOTPECCHUS U YMETh MPUMEHSTH €T0 TIPH PEIICHUH 3a/1a4;

® TIPUMEHSATH IS PEIICHUS 3329 TEOPHIO TIPEICIIOB;

® BJIAJETh HOHATHSIMU OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJIbIe
YHUCJIOBBIC TIOCIIEOBATEIPHOCTH U YMETh CPAaBHUBATh OCCKOHEYHO OOJIBIINE U
OECKOHEYHO MaJlble TOCIEI0BATEIHLHOCTH;

® BIAJCTh MOHATUSIMU: MPOU3BOAHAS (PYHKIIMU B TOYKE, IPOU3BOIHAS
byHKIUY;

® BHEIYHCIIATH TPOM3BOAHBIC  DJIEMEHTAPHBIX  QYHKOMA W UX
KOMOMHAITUH;

® HCCJIeI0BaTh PYHKIIMA HA MOHOTOHHOCTD U 9KCTPEMYMHBI;

® CcTpouTh rpadvKu U MPUMEHATH K PEIICHUIO 3a]ad, B TOM YHCIE C
nmapaMeTpoM; BIIaJIeTh TOHATHEM KacaTeiabHas K Tpaduky (QyHKIIMU B yMETh
MPUMEHSTD €ro MPHU PEIICHUH 3a]1aY;

® BIaJCTh MOHATUAMH TiepBooOpazHas (QyHKIUS, OIpeaeseHHbIN
UHTErpal;

e MpuMeHsATH TeopeMy HrproToHa—JleiOHUIIAa W ee CIeACTBUS s
pelIeHus 3a1au.

B nosceonesnoii socusnu u npu uzyuenuu Opyeux yueoHvix npeomemoas:

® pemiath MPUKIATHBIC 33Jaud W3 OWOJIOTHH, (HU3WKH, XUMUU,
DKOHOMUKM W  JIPyTUX TMPEIMETOB, CBSI3aHHBIE C  HUCCJIEIOBAHHEM
XapaKTEPUCTUK MPOIIECCOB;

® UHTEPIPETHUPOBATH MOTYUYEHHBIE PE3YIbTATHI.

BbIITYCKHUK MOJYYUT BO3MOKHOCTh HAYVUMTHCH:

e cBOOOAHO BIAAETh CTAHJAPTHBIM aNmaparoM MaTEeMaTH4YEeCKOTro
aHanu3a JUisl BBIYUCIEHUS MPOU3BOIHBIX (PYHKIIMU OJTHOU MEPEMEHHOM;

e CBOOOJHO NPUMEHATH almnapaT MaTEeMaTUYeCKOro aHauu3a JUJis
uccienoBanus GyHKIHMN U TOCTpOeHus rpaduKkoB, B TOM YUCIIE UCCIIEIOBAHUS
Ha BBIITYKJIOCTB;

® ONEpPUPOBATH MOHATHEM MEpPBOOOPa3HON (QYHKIMH [JIs pPELIeHUsS
3aj1ad;

® OBJIQJIETh OCHOBHBIMHU CBeJeHUsIMU 00 wuHTerpaie HpioroHa —
JleriOHUIIA ¥ €TO MPOCTEUIIINX MPUMEHEHUSIX;

® ONEPHUPOBATH B CTAHJAPTHBIX CUTYaUSAX MPOU3BOJHBIMHU BBICIINX
OPSIKOB;

® yMEThb MNPUMEHATh IpPU PEIICHUH 3a/ady CBONCTBAa HENPEPHIBHBIX
byHKIMH];

e yMETh IPUMEHSATH IIPU PELICHUH 3a]1a4 TeopeMbl Beuepimrpacca;
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® YMETh BBITIONHATh MPUOTMKCHHBIC BBHIYUCICHUS (METOIBI PEIICHHS
YpaBHEHUH, BBIYMCIICHHSI ONPEEICHHOr0 HHTErpaia);

® YMEThb IPUMEHATH IPUIIOKECHUE MPOU3BOAHONW M OIPEAECICHHOTO
MHTErpajia K pelICHHIO 3a/1a4 €CTECTBO3HAHUS,

® BIAJCTh MOHSATUSAMHU BTOpas MPOU3BOJHAS, BBIMYKIOCTh Trpaduka
(GYHKIIMU U yMETh UCCIIeI0BaTh (DYHKIIMIO HA BBIMYKJIOCTb.

CrarucTuKa ¥ TEOPUS BEPOSITHOCTEH, JIOTMKA U KOMOMHATOPHKA:

® ONEpPUPOBATH OCHOBHBIMHU  OINMCATEIBHBIMH  XapPaKTEPUCTHUKAMU
YHUCJIOBOrO0 Ha0opa, MOHSATHEM TEeHepalibHas COBOKYMHOCTh M BBIOOPKOWN W3
HEe;

® ONEPUPOBATH MOHATUSMU: YACTOTA U BEPOSTHOCTH COOBITHS, CYMMa U
MIPOU3BE/ICHUE BEPOATHOCTEW, BBIYUCISATH BEPOSITHOCTH COOBITUH HAa OCHOBE
NOJCYETA YUCIIa UCXO/IOB;

® BJIaJICTh OCHOBHBIMH TOHATUSMU KOMOUHATOPUKA M YMETh WX
MPUMEHATHh TIPU PEIICHUU 3a7a4; UMETh MPEACTaBICHUE 00 OCHOBaxX TEOPUU
BEPOATHOCTEN;

® UMETh IPEACTABICHUE O JUCKPETHBIX W HENPEPBIBHBIX CIIyYaHBIX
BEJIMYMHAX U PACIIPEIEIICHUSAX, O HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYUH;

® UMETh MPEACTABICHUE O MAaTEMAaTUYECKOM OKHMIAHUU U JTHUCIEPCUU
CIIyYalHBIX BEJIMYUH;

® UMETh NPEACTABICHHE O COBMECTHBIX PACHpPEICICHUAX CIy4alHBIX
BEJINYMH;

® [IOHMMAaTh CyTh 3aKOHa OOJIBIIMX YHCET U BBIOOPOYHOrO METOJA
U3MEpPEHUS BEPOSTHOCTEN;

® UMETh IPEJCTABICHUE O HOPMAJIbHOM PAaCHPENCICHUN U IPUMEpax
HOPMAaJbHO PaclpeieIeHHbIX CIIy4YallHbIX BEJINYNH;

® VMETh IPEACTABICHHUE O KOPPEIALNHU CIIyYalHbIX BEJIMYHH.

B noeceonesHoti sorcuznu u npu usyueHuu opyeux npeomemos:

® BBLIUWCIATh WM OIEHUBATh BEPOATHOCTH COOBITUM B peaJbHOU
KU3HU;

® BbIOUpPATh METOJbI MOJIXOASIIETO TMPEACTABICHUS M 00pabdOTKU
JAHHBIX.

BbIIYCKHUK MOJYYUT BO3MOKHOCTh HAYUNTHCH:
o HMMETbH MPEICTABICHUE O IEHTPAJIBbHOW NPEAETBHON TEOPEME;
® UMETh IPEACTABICHUE O BEIOOPOUYHOM KOXD(DHUITMEHTE KOPPETAIUU U
JIMHEWHOW PETPECCUM;
® UMETh IPEJCTABICHUE O CTAaTUCTUYECKHX TUIOTE3aX U MPOBEPKE
CTaTUCTHUYECKOM TUITOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;
® UMETh MPEJCTABICHUE O CBS3U DMIUPUUYECKUX U TEOPETHUUYECKHUX
pacrpenencHuu;
® UMETh MPEJICTABICHUE O KOJUPOBAHUH, TBOUYHON 3aMKCH, TBOUYHOM
NepeBE;
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® BJIAJIETh OCHOBHBIMH MOHATHUSMHU TeopuH rpados (rpad, BepiInHa,
pebpo, cTemeHb BEpIIMHBI, MyTh B rpade) U yMeThb NPUMEHATh UX TNpHU
pEIlIeHNH 3a/1aY;

® UMETh IPEJCTABICHHUE O IEPEBBAX U YMETh IPUMEHATDH NPU PEIICHUN
3ajad4;

® BJIAJIETh TMOHSATHEM CBSI3HOCTh M yMETh NPUMEHATH KOMIIOHEHTHI
CBA3HOCTH MPHU PELICHUU 3a]1aY;

® yYMETh OCYUIECTBJIATh NYTH MO pedpam, o0XoIbl pedep M BepUIMH
rpada;

® UMETh IIpe/ICTaBIeHUE 00 3MIEPOBOM U TAMUIBTOHOBOM IyTH, UMETh
MpeCcTaBICHUE O TPYAHOCTH 3aJa4l HaXOXKACHHS TraMUIbTOHOBA MTYTH;

® BIIAJICTh NOHATHSIMH KOHEYHBIE M CUETHbIE MHOXECTBA M YMETh HX
NPUMEHSTH MIPU PEIICHUH 3a/1a4;

® yMETh IPUMEHSTh METO/I MaTEMaTUUYECKOW NHIYKIINH;

® yMeTh IPUMEHSTh NPUHIUN J{Upuxiie mpu pelieHnu 3aaad.

TexcroBbIe 320244

® pelaTh pa3Hble 3a7a4y MOBBIILIEHHOW TPYIHOCTH;

® aHAJIM3MPOBATh YCIOBUE 3aJa4M, BBIOMpaThb ONTUMAJIBHBIM METOJ
pellIeHus 3a/1auk, paccCMaTpUBasl pa3IN4HbIE METOIbL;

® CTPOUTH MOJEJb pEIICHUs 3aJauyd, MPOBOIAUTH JOKAa3aTelbHbIE
paccykJIeHUs IPU PELICHUU 3a]1a4H;

e pemiath 3ajaud, TpeOyrolue nepedopa BapUAaHTOB, IPOBEPKHU
YCIJIOBHI, BBIOOpA ONTUMAIILHOTO PE3YJIbTATA;

® aHAJIM3UPOBATH M MHTEPIPETHUPOBATh IOJYyYEHHBIE pEIICHUsS B
KOHTEKCTE YCJIOBUS 3a/Jauyd, BBIOMpATh pEIICHHs, HE MPOTHUBOpEYAIIne
KOHTEKCTY;

® NEPEBOAUTH NPU PELICHUU 3a7adyd MHGOPMAIUI0 U3 OJHOU (QOpPMBI
3allUCH B JIPYTyl0, HCIONb3ys IpPU HEOOXOAMMOCTH CXEMbl, TaOIUIbL,
rpauKky, JuarpaMmel.

B nosceonesnou scuznu u npu uzyyeHuu opy2ux npeomemos.
® pelaTh NPAKTHYECKUE 3a]1a4u U 3aJ]a4H U3 APYIUX NPEIMETOB.

I'eomerpus.
B pesynbrare uzyuenusa kypca reomerpum B 10-11 kiaccax BBINYCKHHUK

HAYYUTCH:

® BIAJCTh TECOMETPUYCCKUMH TOHATHSIMHU TIPH pEHIeHWW 3a1ad |
MIPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUH;

® CaMOCTOSITENIbHO (OPMyIHUpOBATH OMPEACICHUS TEeOMETPUIECKUX
¢uryp, BBIIBUTATh THUIIOTE3bI O HOBBIX CBOWCTBaX M TpH3HAKax
reoOMeTpUUYeCKUX PUryp u 000CHOBBIBAThH MJIM ONPOBEPraTh UX, 0000IIATH UITH
KOHKPETU3UPOBATh pE3yJbTaThl Ha HOBBIX Kiaccax ¢UTyp, TPOBOAHWTH B
HECJIOKHBIX CIIyYasiX KIIacCH(PUKAIMIO (PUTYDP TI0 pa3THIHBIM OCHOBAHUSIM;
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® JCCIIEJIOBaTh YEPTEKH, BKIIOYas KOMOMHAIUU (QUTYyp, HU3BJICKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(GOPMALINIO, MPEICTABICHHYIO Ha
yepTexax;

e pemiaTh 3aJa4d I'EOMETPUYECKOIO COAECpKaHUsg, B TOM 4YHUCIE B
CUTyalUsaX, KOTJa QJIrOPUTM pELIEHHUs HE CIEAyeT SBHO U3 YCIOBUS,
BBINIOJIHATh ~ HEOOXOAMMBIE JJIA  PpELICHUs 3aJayd  JOMNOJHUTEIbHBIC
MTOCTPOEHHUSI, HCCIIEOBATh BO3MOYKHOCTh IPUMEHEHHS TEOpEM U (popMyIT 1S
pelIeHus 3a1a4;

® yMeTh (GOPMYIUPOBATH U JJOKA3BIBATh T€OMETPUUYECKUE YTBEPKACHHUS,

® BJIAJICTh [OHATUAMHU CTEPEOMETPUM: IMPU3Ma, NapaJUICICINIE],
nupamuia, TeTpasap;

® UMETh MpEACTaBICHUs 00 aKCMOMaX CTEPEOMETPUU U CIEACTBUSIX U3
HUX U YMETb IIPUMEHATH UX IIPU PEIICHUH 3a/1a4;

® yMETh CTPOUTHh CEUYEHHS MHOTOTPAHHUKOB C MCIIOJIb30BaHUEM
Pa3JIMYHBIX METOJ0B, B TOM YUCJIE U METOJA CIE0B;

® VMETh NPEACTABICHUE O CKPEIIMBAIOIIMNXCS MPSIMBIX B IPOCTPAHCTBE
1 yMETh HaXOAUTh YIOJl U PACCTOSTHUE MEXIY HUMU;

® IIPUMEHATH TEOPEMBI O MNMAPAUICIBHOCTH MPSMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE IIPU PELICHUH 3a]1a4;

® YMETh NPUMEHSATH MapalIeIbHOE MPOEKTUPOBAHUE AJIs1 N300paKEHMs
duryp;

® yMETh NPUMEHATh NEPNEHIUKYISIPHOCTH NPSMOW M IUIOCKOCTH IpHU
pELICHNH 3a/1a4;

® BJIAJICTh MOHATUAMHU OPTOTOHAJIBHOE NPOECKTUPOBAHUE, HAKIIOHHBIE U
X NPOEKLUHH, YMETh NPUMEHATH TEOPEMY O TpeX IEPHEHIAUKYISApax MpH
pELIECHNH 3a/1a4;

® BIIAJIETh MOHATHAMHU PACCTOSIHUE MEXAy (Urypamu B IPOCTPAHCTBE,
oOLINIl NEPNEHIUKYIISIP IBYX CKPEIIUBAIOIIUXCS MPSAMBIX U YMETh IPUMEHSATh
UX TIPY PEIICHUN 3a/1a4;

® BJIAJICTh IOHATHUEM YIOJ MEXIY MNPAMOM M IUIOCKOCTBIO M YMETh
MIPUMEHSATD €T0 IPU PEIICHUN 3a/1a4;

® BJIAJICTh NOHATHUIMU JBYTPAHHBIA YIOJI, YIOJI MEXAY IUIOCKOCTSIMH,
IEPIICHIUKYJISIPHBIE IUIOCKOCTH U YMETh IIPUMEHATh UX IIPU PELICHUU 3a1a4;

e BJAJIETh IOHATUAMM INpPU3MaA, [APALIEICHUINE] W IPUMEHATH
CBOMCTBA IapajuleIenuIle1a IpU PEeIEHNH 3a/1a4;

® BJIAJICTh MOHATHEM NPSAMOYTOJBHBIA MapaJulCIEIUNe] U MPUMEHSTh
€ro IIpu PELICHNUH 3a7ady;

e BJAJICTh NOHATHSAMU TNHUPAMUIA, BHABI NUPAMHUI, DJIEMEHTHI
IIPAaBWIBHOM NUPAMUIBI U YMETh IPUMEHATH UX IPU PEIICHUH 3a]1a4;

® UMETh IPEACTABICHUWE O  TeopemMe  Ouiepa, IMPaBUIbHBIX
MHOT'OTPaHHUKAX;
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® BJIaJCTh IOHATHEM IUIOIMIAAX TIOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETh MPUMEHSATH €T0 MPU PEIICHUHN 33]1aY;

® BJIJICTh MOHATHUSIMH TeJia BpalleHus (IIUIUHJP, KOHYC, map u cdepa),
UX CEUCHUS U YMETh MPUMEHSATh UX MPU PEIICHUH 3a/1aY;

® BJIaJCTh IOHATUAMHU KacaTeJIbHbIE MPSIMbIE W TIJIOCKOCTH M YMETh
MPUMEHSTH U3 TIPU PEIICHUH 3a/1ad4;

® UMETh MPEJICTABICHUS O BIMCAHHBIX U OMUCAHHBIX cepax U yMEThb
MPUMEHSTh UX MPU PEIICHUHU 3a/1aY;

® BIAJCTh TMOHATHSIMU OOBEM, OOBEMBI MHOTOTPAHHHUKOB, TEJ
BpAIlICHUS U IPUMEHATH UX MPU PEIICHUHU 3a]1a4;

® UMETh MPEJCTABICHUE O pa3BepTKe IWJIUHApPA U KOHYyCA, IUIOMIAJIN
MOBEPXHOCTHU LIWJIMH/IPA U KOHYCA, YMETh IPUMEHATH UX IIPU PEIICHUHU 3a]1a4;

® UMETh MpEJCTaBICHUE O IUIOMAAu cPepbl U yMETh NMPUMEHATH €ro
IIpY PEIICHUH 3a]1a4;

e yMETh peliaTh 3aJa4d Ha KOMOWHAIIMM MHOTOTPAHHUKOB M Tel
BpAILICHUS;

® UMETh MPEJCTABICHUE O MOJO0O0MU B MPOCTPAHCTBE U YMETh pelIaTh
3a7a4d Ha OTHOIIEHHE OOBEMOB M IUIOIIAJed MOBEPXHOCTEH IOJ00HBIX
duryp.

B nosceownesnoii srcusnu u npu uzyuenuu Opyaux npeomemos.

® COCTaBJISITh C HCIOJIb30BAHUEM CBOWCTB TE€OMETPHUYECKUX (PUTYP
MaTeMaTUYeCKUe MOJENIM ISl PelIeHHs 3a7ad MPAKTUYECKOTO XapakTepa U
3a/1a4 U3 CMEXKHBIX JHUCIUIUIMH, WCCJIEAOBaTh TOJYYECHHbIE MOJCIU U
WHTEPIPETUPOBAThH PE3YJIbTAT.

BBINNYCKHHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS

® UMETh IMpeJcTaBiIeHHEe 00 aKCMOMaTHYeCKOM METOJIe; BIIAJICTh
MOHSATHEM I'eOMETPUUECKHE MECTa TOUYEK B MPOCTPAHCTBE U YMETh MIPUMEHSITh
WX JUIsl pELICHUS 3a]1ay4;

e yMETh MPUMEHATHh [JI pElIeHUs] 3ajJad CBOMCTBA IUJIOCKHX W
JIBYTPAHHBIX YIJIOB, TPEXTPAHHOIO YIja, TEOPEMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yTJIa;

® BIAJCTh IOHSATHEM IMEPHEHANKYIIPHOE CEUEHHE MPU3Mbl U YMETh
MPUMEHSTH €ro IPHU PEIICHUH 3a]1ay;

® UMETh MpEeJ/ICTaBJICHUE 0 JIBOMCTBEHHOCTH MPaBUJIbHBIX
MHOTOIPaHHUKOB;

® BIIAJICTh MOHATUSIMU LICHTPAIBHOE U TMapalIeIbHOE MPOCKTUPOBAHUE
U TPUMEHSATh MX TPU TOCTPOCHUM CEYEHUM MHOTOTPAHHHKOB METOJ0M
MPOEKIINM;

® UMETh IPEJCTABICHUE O Pa3BEPTKE MHOIOIpaHHMKA W KpaTdauiiem
IyTH HA MMOBEPXHOCTH MHOTOTPAaHHHUKA;

® KUMETh NPEJACTABICHUE O KOHUYECKUX CEUCHUSX;

® UMETh NIPEACTaBJICHHE O Kacarwmmuxcs chepax W KOMOMHAIIUM Tell
BpAILICHUS U YMETh MPUMEHSATh UX MPHU PEIICHUU 3a/1aY;
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® IPUMEHATH NPHU PEHICHUH 3a1a4 GOPMYITy PacCTOSHUSI OT TOYKH JI0
IIJIOCKOCTH;

® BIAJCTh pa3HBIMH CIIOCOOAMHU 3aJaHUsS TMPSMOW ypaBHEHUSIMU U
YMETh MPUMEHSITh TP PEIICHUHU 3a/1a4;

® IPUMEHATh TMpPU pEUIEHWH 3aJad H JOKa3aTelbCTBE TEOPEM
BEKTOPHBIN METOJ U METOJ KOOPJAUHAT;

® UMETh MpEJCTaBIeHUE 00 akcMoMax o0beMa, MPUMEHSTH (POPMYJIBI
00bEMOB  MPSAMOYTOJILHOTO TMapajulesienumnena, MNpu3Mbl W MHUPAMUJIBI,
TeTpa3/ipa IpH PELIECHNH 3a/1a4;

® IPUMEHATH TEOPEMbI 00 OTHOIICHUSX 00BEMOB IIPH PEIICHUHU 3a/1a4;

® TIPUMEHSATH HHTETPAJ JJI BEIYUCICHUS O0BEMOB U TIOBEPXHOCTEH TET
BpaIIeHUs, BEIYUCICHHS TUIOMAAN C(HEepUUYECcKoro mnosca u o0beMa ImapoBOro
CJI0s;

® UMETh IPEICTABICHHUE O JBHKEHUSIX B MIPOCTPAHCTBE: MapaliebHOM
MEPEeHOCe, CUMMETPUU OTHOCUTENIBHO IJIOCKOCTH, IIEHTPaJIbHONU CUMMETPUH,
MIOBOPOTE OTHOCUTEIBHO MPSIMON, BUHTOBONW CHUMMETPUHU, YMETh MPUMEHSThH
UX TIPU PEIICHUHU 33]1aY;

® UMETh IPEACTABICHHE O IUIONIAU OPTOTOHAILHOW MPOEKIUY;

® UMETh MPEJCTABIEHUE O TPEXI'PAaHHOM M MHOTOIPAHHOM YTJe U
IPUMEHATh CBOMCTBA IUIOCKUX YIJIOB MHOTOIPAHHOIO yrila HpH PELICHUU
3azay;

® UMETh MPEJCTABICHUS O MPeoOpa3OBaHUU MOJ00HUS, TOMOTETHUU U
yMETb MPUMEHSTh UX MPU PEIICHUH 3a]1ay;

® yMETh peliaTh 3a7a4¥ Ha TIIOCKOCTU METOJIaMHU CTEPEOMETPUU;

® yYMETh MPUMEHSATH (POPMYJIIBI 00HEMOB MPH PEIICHUU 3a]1a4.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE:

® BIIAJICTh MOHSITUSMH BEKTOPHI M UX KOOPIWHATHI, YMETh BBHITIOJIHATH
omepalnuu Hajl BEKTOPaMHU;

® UCIOJIb30BaTh CKAJISIPHOE NPOU3BEJCHUE BEKTOPOB IPU pEHICHUU
3azay;

® IPUMEHSTH YpaBHEHHE TIUIOCKOCTH, (OPMYIYy PACCTOSHUS MEXIY
TOYKaMH, YpaBHEHUE cPephl MPU PEIICHUH 3a]1a4;

® [PUMEHSATH BEKTOPHl W METOJ KOOPJAMHAT B MPOCTPAHCTBE MpHU
penieHnu 3a1ay.

BbINIYCKHHUK IOJYYUT BO3MOKHOCTh HAYYUTHCH:
® HAaxoIWTh OOBEM MapajuleNielIUNena M TeTpad/ipa, 3aJaHHBIX
KOOpPJIMHATAMU CBOUX BEPILINH;
® 33J71aBaTh NMPSIMYIO B IPOCTPAHCTBE;
® HAXOJUTh PACCTOSTHUE OT TOUKH JIO INIOCKOCTH B CUCTEME KOOPAMHAT;
® HAXOOUTh PACCTOSHUE MEXKAY CKPELIMBAIOIIUMUCA MIPSMBIMH,
3aJJaHHBIMU B CUCTEME KOOPIMHAT.
HUcTropust MaTeMaTUKM:
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® UMETh IMIPEACTABICHUE O BKJIAJE BBIJAIOIINUXCI MaTeMAaTHKOB B
pa3BUTHE HAYKH;
® [IOHMMAaTh POJIb MaTEMATHKH B pa3BUTHH Poccuu.
BBIIIYCKHUK NOJYYHUT BO3MOKHOCTh HAYYUThCH:
® IPUMEHATHh MaTEeMaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYIKAIOIIETO
Mupa (MoenupoBaHue GU3NIECKUX MPOLIECCOB, 3a1a4l SKOHOMUKH).

2 Coaep:xanue y4deOHOro npeamera «MaremaTtuka
AJire0pa ¥ HaYaJIa MATEMAaTHYECKOI0 AHAJIN3a
10 knace
Aureopa - 71

JleicTBUTE/IbHBIE YHca - 18
Lensie wu panuoHanbHblE YKcaa. JleMCTBUTENbHBIE YHCHA. bDECKOHEUHO
yObIBarolasi  reoMmerpuueckass  mporpeccus.  Apudmernueckuii  KOpEHb
HaTypaibHON creneHUu. CTEneHb ¢ pAlUMOHAIBHBIM M JEHCTBUTEIbHBIM
IIOKa3aTesAMHU.
Tpuronomerpudeckue popmy.ibl - 27
Pannannas mepa yria. [IoBOpOT TOUKM BOKpYT Haudaja KoopauHaT. OnpeneneHue
CHHYCa, KOCHHYCa W TaHI€HCa yrja. 3HAKW CHHYCA, KOCHHYCa W TaHIE€HCA.
3aBUCUMOCTb MEXy CHHYCOM, KOCUHYCOM M TAHT€HCOM OJIHOTO M TOTO K€ yTJIA.
Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC W TaHI€HC YIJIOB O U - O.
@opmynbl crnoxeHus. CUHYC, KOCUHYC M TaHT€HC JBOWHOro yria. ®opmyibl
npusegeHusa. CyMMa U pa3HOCTh cUHYCOB. CymMMa M pa3HOCTb KOCUHYCOB.
Tpuronomerpuyeckue ypaBHeHus - 18
VYpaBHeHne cos X = a. YpaBHeHHE Sin X = a. YpaBHeHue tg x = a. Pemenue
TPUTOHOMETPUYECKUX  ypaBHEeHHMU.  [Ipumepbl  pemieHuss  MPOCTEUIIMX
TPUTOHOMETPUUYECKUX HEPABEHCTB.
MHoro4sensi - 8
Mmuorounensl 0T oaHoM mnepemeHHoW. Kopuu MHorounena. Teopema be3sy.
Pemenne panoHanbHbIX YpaBHEHUNW U HEPABEHCTB.

MaremaTnyeckuii anaaus - 49
Crenennas pyHkuus - 18
Crenennast gyHkiusa, e€ cBoiictBa W Tpaduk. BzammHO oOpaTHbIE (QYHKIUU.
PaBHOCUNIbHBIE ypaBHEHUST M HEpaBEeHCTBA. VppaluHOHAIbHBIE YpPaBHEHUS.
HppauumoHaibHbIe HEPABEHCTBA.
IHoka3zareabHast pynkuus - 12
[TokazatenbHas ¢yHkuus, e€ coiictBa u rpaduk. [lokazaTenbHble ypaBHEHUS.
[lokazarenbHple  HepaBeHCTBA. (CHCTEMBI  ITOKA3aTENbHBIX YPaBHEHUHM W
HEPABEHCTB.
Jlorapupmuueckas pynkuoms - 19
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Jlorapugmel. CoiicTBa sorapudmMoB. JlecaTuuHbie U HATypalbHbBIE JTOTapU(PMBIL.
Jlorapudmuueckass ¢ynknus, e€ cBoiictBa u rpadux. Jlorapupmuueckue
ypaBHeHus. Jlorapudmuueckrue HepaBeHCTBaA.

HrTorosoe noBropenue - 16

I'eomerpus
10 kiace
I'eomeTpus - 68
HexoTopble cBeleHUs U3 IVIAHUMETPUH - 12
VYTIabl 1 OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO. Penienne TpeyroiabHukoB. Teopema
Munenas u Yesl. Dmunc, runep0ona u napadouia.
BBenenmne - 3
OcHOBHBIE TOHATUA TIE€OMETPUU B MpocTpaHcTBe. IIpeamer crepeoMerpun.
Axkcuomsl crepeomeTpur. HEKOTOpBIE CIIEACTBUS U3 aKCHOM.
IHapajuiebHOCTH NPAMBIX M IUIOCKOCTEH - 16
[TapauiennbHOCTD NPSAMBIX, IPAMOMN U IIOCKOCTU. B3auMHOE pacrionoxeHue AByX
IpPSMBIX B IIPOCTPAHCTBE. YTOJN MEXAYy JAByMs mpsaMmbeiMuU. [lapamnensHOCTh
I0CKOCTer. TeTparap u napaieaenune].
IepneHAMKYJISAPHOCTH NPAMBIX M IIOCKOCTEH - 17
[lepneHUMKYIApHOCTh MOPSIMOM M IUIOCKOCTH. llepneHauKkyissp W HakKJIOHHBIE.
Yron Mexay npsAMOM U IUIOCKOCTHIO. JIByrpaHHbBIM yroi. lleprnenaukyisipHOCTb
IJIOCKOCTEH.
MHuororpannuxu - 14
[Tonstue muororpanuuka. [Ipusma. Ilupamuna. IlpaBuiibHbIe MHOTOTPaHHUKMU.
3aki0uMTeIbHOE IOBTOPEHUE Kypca reoMeTpuu - 6
AJire0pa ¥ HaYaJIa MATEMaTHYECKOI0 AaHAJIN3a
11 kaace

Aureopa - 6
KomiuiekcHsle yuncia - 6
OnpeneneHne KOMIUIEKCHOrO uucia. JIeHCTBHA C KOMIUIEKCHBIMH YHCIAMU.
Tpuronomerpuueckast popMa KOMIUIEKCHOTO uucia. Apudmernueckue NeHCTBUSA
HaJl KOMIUIEKCHBIMM YMCIIAMU: CJIOKEHHE, BBIYUTAHUE, YMHOXKCHUE, ICIICHUE.
Bo3BeneHue B LEnyr0 CTENEHb, U3BJICYEHUE HATYPAJIbHOTO KOPHS.

MaremaTn4eckuu anaams - 75
Tpuronomerpuveckue GpyHkuuu - 20
Ob6nacTp omnpeneneHus 1 MHOXKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (YHKIUH.
YeTHOCTb, HEYETHOCTb, HEPUOAUYHOCTb TPUTOHOMETPUYECKUX  (PYHKIIHIL.
CBoiicTBO QyHKUMH Y = cOs X U ee rpadux. CBOMCTBO (QyHKIMH y = Sin X U €€
rpaguk. CBoicTBO (QyHKIMM y = tg X U ee rpaduk. OoOparnble
TPUTOHOMETPUYECKUE (PYHKIIMU, X CBOWCTBA U rpauKHu.
IIpousBoaHas M ee reoMeTpUYECKHUI cMbIC - 20
[IpousBoaHas. [IpounsBoHas CTETIICHHOM byHKIUY. [IpaBuna
mupdepennpoanus. [Ipou3BOJHBIE HEKOTOPBIX AJIEMEHTapHBIX (PYHKIUU.
['eomeTpryecKknil CMBICI ITPOU3BOIHOM.
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IIpuMeHeHHe NPOM3BOIHOM K HCCACA0BAHUIO (PYyHKIMI - 18
Bospacranue u yObiBanue ¢yHKuuH. DKCTpeMyMbl (QyHkiuu. Haubomnbinee u
HauMeHbIllee 3HadyeHus GQyHkuuu. Breimyknocts rpaduka (yHKIHUHA, TOYKU
neperuoa.
HNurerpan - 17
[TepBooOpa3Hasi. [IpaBuna HAXOXKJICHUSA MepBOOOPa3HBIX. [Lnomanp
KPUBOJIMHEMHOW Tpameuuu W UMHTErpai. BeruucieHue mHTErpanos. BeluncieHue
IJIOIIA/IEN C MOMOIIBI0 MHTerpanoB. [I[pumMeHeHre NMpoU3BOJHONW M MHTErpana K
PELIEHNIO TPAKTUYECKUX 3aa4.
BeposiTHOCTB U cTaTHCTHKA - 35
KomOunaTopuka - 13
[IpaBuno mnpousBenenus. llepecranoBku. Pa3zmemenus. Coueranuss ©U HX
cBoiicTBa. bunoM HproTOoHA. DJIeMeHTHI TeOpUM BeposiTHOCTEM - 13
Co6pitusi. KomOunarusi coObituii. [IpoTuBomnonoxkHoe coObiTHe. BeposTHOCTH
coowiTus. CiiokeHne BeposiTHOcTe. HeszaBucumbie coOBITHS YMHOXEHUE
BeposTHOCTEN. CTaTUCTUYECKAsT BEPOSTHOCT.
Crarucruka - 9.
Crnydaiinble BenuuuHbl. LleHTpanbHble TeHIeHInn. Mepsl pa3dpoca.
3akio4uTeIbHOE NMOBTOpPEHUE Kypca ajareopbl " HayaJjia
MAaTEeMATHYECKOr0 AHAJIHU3a NPH NMOATOTOBKE K HMTONOBOM aTTeCTallMU 10
maremMaTuke - 20.
I'eomerpus
11 KJ1ace
I'eomerpus - 33
1. iuuuap, KoHyc, wap - 16
Hunuaagp u  koHyc. YceueHHbId KoHyc. (OcHOBaHME, BBICOTA, OOKOBas
NOBEPXHOCTh, OOpa3ytomiasi, pa3Beprka. OceBble CEUYEHHS] U  CEUCHHS,
napauiensHeie ocHoBaHuto. [llap u chepa, ux ceuenus, kacareapbHas MIOCKOCTh K
coepe.
O6bembl Tex - 17
O0bembl Tenm W IUIoOmEAnM WX ToBepxHocTeh. [lonstne 00 oObeMe Tena.
OTtHoI1IEHHE 00BEMOB ITOJOOHBIX TEI.
2. BeKTOpbI M KOOPAUHATHI B NPOCTpPaHCcTBE — 21
BekTopbl B IpocTpaHcTBe - 6
[Toustue BekTOpa B mpocTpaHcTBe. CIOXKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHUE BeKTOpa Ha yncio. KomImaHapHbIe BEKTOPBI.
MeToa KOOpAMHAT B IpocTPaHcTBe. [ABMKenus - 15
JlekapTOBBI KOOpAMHATHI B mpocTpaHcTBe. DopMyna pacCTOSHUS MEXKIY ABYMs
TOYKaMU. YpaBHEHUs cPepbl U MIocKocTH. DopMyna paccTOSTHUS OT TOYKH 10
mockocT. CKalsipHOE NMpou3BeAeHUEe BEKTOPOB. KoinHeapHbIe BEKTOPHI.
3ak/l0unTeIbHOE NMOBTOPEHME NPH NMOAr0OTOBKE K UTOrOBOM aTTrecTauuu
1o Maremartuke - 14
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IlepeyeHb KOHTPOJIBHBIX padoT

10 kmacc
Anrebpa
1. Kontponbhas pabora Ne 1 o Teme «JleiCTBUTENBHBIC YHCIIAY.
2. KontpoinbHas padota Ne 2 o reme «CreneHHas GQyHKIHSD.
3. KontponsHas padora Ne 3 no teme «Iloka3zarenpHas QyHKIUN.
4. KoutpoiubHas pabota Ne 4 o reme «Jlorapupmuueckas QyHKIHS.
5.  Kontponsnas pabora Ne 5 o teme « Tpuronomerpuyeckue GopMyb.
6. Kontponsnas padora Ne 6 o teme « TpuroHomerpudeckue ypaBHSHHUsI.
7.  KontpoabsHas pabora 1o TeMe « MHOTOWJICHBI
['eomerpus
l. Kontponbaas padora Ne 1 mo teme «Yronm Mexay ABYyMs
PSIMBIMI).
2. Kontponbshas padora Ne 2 mo Temam r1aBhlI 1.
3. KonrpoasHas pabota Ne 3 mo TemaM TJIaBsI 2.
4. KoutpoinbHas padota Ne 4 o TeMaMm TIJaBsbI 3.
11 xnacc
Anrebpa
l. KoutponpHass pabora Ne 1 mo Teme «Tpuronomerpuyeckue
GYHKITII.
2. KoutpoisbHas padora Ne 2 o teme «IIpon3BoaHas u ee reOMeTpUIECKUi
CMBICID).
3. Kourtponsnas pabora Ne 3 mo teme «llpumenenne npou3BOAHOU K
UCCJIETOBAHUIO (DYHKIIMH.
4. Kontponbnas padota Ne 4 mo teme «HTETpam.
5. Kontponbnas padota Ne 5 mo reme «KomOunatopuka.
6. Kontponbaas pabGorta Ne 6 1o Teme «DIEeMEHTHI TEOPUHU
BEPOSITHOCTEM.
7. Kontponbhas pabora Ne 7 mo Teme «CTaTUCTHKAY.

['eomerpus
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1. Kontponbras padorta Ne 5 mo Temam riassl 6.
2. KoHntponbnas padota Ne 6 mo Temam riassl 7.
3. KonTponsHas pabora Ne 7 mo Temam riaBsl 5.

Tak kak B TemaTMyeckoM IulaHMpoBaHuM aBTopa III.A.AnmmMoBa mporpaMmsl
«AnreOpa ¥ Hauyajga MaTeMaTUYECKOTO AaHAINW3a» OTCYTCTBYIOT  TEMBI:
«MHuorounens» u «KommiekcHele 4yucna», TO U3 pasgena «Mrorosoe
noBTropeHue» 10 kimacca (24 daca) B pasuenn «AnredOpa» BBIICICHO 8 YacOB Ha
TeMy «MHorouneHs». M3 pazgena «toroBoe nosropenue» 11 kiacca (26 yacon)
B paznen «AnreOpay BoijieaeHO 6 yacoB Ha TeMy «KoMIUIeKCHBIE Ynciia.
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3 TemaTuyeckoe IIAHUPOBaHUE YueOHOro npeamera «MaremaTuka

3HaHUU

Kontponbnas padorta Ne 1 mo teme
«JIeMCTBUTEIbHBIC YK CIa.

JEUWCTBUTEIIDbHB M
IIOKA3aTEeJIEM.

IIpuMeHATH IpaBuiIa AEUCTBUN
C paaMKalaMH, BBIPa)KCHHUAMHU
co CTETEHIMHU C
paloHaIbHBIM  IOKa3aTeaeM
(J1F00BIM JICHCTBUTEIIHHBIM
MTOKa3aTeJIeM) npu
BBIUYHCIICHUAX u
peoOpa3oBaHUAX BbIPAKEHUH.
Jloka3pIBaTh TOXECTBA,
cojepKanime KOPEHb
HaTypajibHOU CTEIEHU c
JTHOOBIM JNEHUCTBUTEIBHBIM
[IOKa3aTeseM, MPUMEHSA
pas3InYHbIE CIIOCOOBI.
IIpumensTs YMEHHUS
IPeoOpPa3OBbIBATh BBIPAKECHUS
U J0Ka3bIBaTh TOXKJECTBA MpPHU
pEIIEHNN 3aa4 IOBBIIIEHHON
CJI0KHOCTH.

10 kiace
p OcHOBHBIE
a HaIpaBlieH
OCHOBHBIE BUJIBI
3 Kon-B us
JeSITEIbHOCTH 00Yy4atoIuXxcst
a Tembl 0 BOCIIUTATEN
(Ha ypoBHE YHUBEPCAIbHBIX .
e 4acoB . . BHOM
Y4eOHBIX ICUCTBHIN)
J NeSITeNbHOC
TH
Anredpa ¥ HaYaJIa MATEMATH4YECKOT0 AaHAJIN3A
A I'nasa 1. [lelicTBUTEIbHBIE YK CJIA. 18 | Haxoauth cymmy OeCKOHEYHO 3.7.3,
Ja | Ilesble 1 pariMOHATbHBIC YUCIIA. 2 yOBIBAIOIIEH T'E€OMETPUUYECKON 3.7.7
I | JlelicTBUTENILHBIE YHCIIA. 2 POTpeCcCum. IepeBoauTh
¢ | beckoneyHo yObIBaromas 2 OECKOHCUHYIO TEPHOANIECKYIO
0 | reomerpuueckas mporpeccus. Apobb B OOBIKHOBEHHYIO
P | Apudpmernueckuii KopeHb HaTYpaIbHOM 4 | Apodw.
a | cremeHu [TpuBoMTE TIpUMEpHI (IaBAThH
CrerneHb ¢ pallnoOHaJIbHBIM 2 ompencerenmne 2
N — apI/I(I)MeTI/I‘{euCKI/IX KOpHe
= HaATypaJlbHOI CTETICHH.
CreneHs ¢ 1eUCTBUTEIbHBIM 3
IlosicHATh Ha puMepax
MOKA3aTeIeM.
MOHSATHE CTENEHU C JIIOOBIM
Ypok 0000IIeHHS U CUCTEMATH3AITUT 2
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I'naBa 2. Crenennasi GyHKuus. 18
CrenenHas (QyHKIUS, €€ CBOICTBA U 3
rpaduxk.

B3anmuo obpaTHble yHKIHH. 2
PaBHOCUIIbHBIE ypaBHEHUS U

HEPABEHCTBA.

HppauroHaibHbIE ypaBHEHHUS. 4
HppanuoHanbHble HEPABEHCTBA. 2
VYpox 06001IeHNS U CUCTEMATU3 AT 2
3HAHUM.

KonrtponbHas padora Ne 2 o teme 1

«Ctenennas QyHKIHU.

ITo rpadukam cTeneHHbIX
GyHKIMHA (B 3aBUCUMOCTH OT
MOKa3aTeJs CTENEHN)
OTHCHIBATh UX CBOMCTBA
(MOHOTOHHOCTD,
OrPaHUYEHHOCTh, YETHOCTb,
HEYETHOCTH ).

CTpouTh cCXeMaTU4eCKu
rpaduk CTeeHHON (QYHKIINH B
3aBHCHUMOCTH OT
MPUHAIIISKHOCTH TIOKa3aTesst
CTETEHH (B aHAJIMTHYECKOM
3alMCH pacCMaTpUBAEMON
(YHKIIMH) K OJTHOMY U3
paccMaTpUBAEMBIX YHCIIOBBIX
MHO>KeCTB (TpY MOKa3aTeNsIX,
NPUHAIIEKAIINX MHOXKECTBY
LEJIBIX YUCEl, TIPH JIFOOBIX
JIEUCTBUTEIbHBIX
MOKa3aTessixX) U MepeyrcisiTh
€€ CBOMCTBA.

OnpenensiTh, ABISAETCS U
¢ynkuus odpatumoit. CTpoutsb
rpaduK CIOKHOU (PYHKIINH,
JIPOOHO-PALIMOHATIEHON
GYHKIIMH 3JIeMEHTapHBIMU
Metogamu. [IpuBoauTh
MPUMEPHI CTENIEHHBIX
¢byHKIMH (3aJaHHBIX C
MOMOILBIO (POPMYITBI HITH
rpaduka), o0 IaronuxX
3aJJaHHBIMH CBONCTBaMU
(Harpumep, OTPaHUYEHHOCTH).
Pa3bscHATH cMBICT
MEPEYUCICHHBIX CBOWCTB.
Pacrnio3HaBaTh paBHOCHIIbHBIE
npeoOpa3oBaHus,
npeoOpa3oBaHus, TPUBOISIINE
K YPaBHEHUIO-CIIEACTBUIO.
Pewars npocrenmmue
UppanroHaIbHbIC YpaBHEHMUS,
UppalnroHalbHbIe HEPAaBEHCTBA
U UX cucTeMbl. Pacrio3HaBarh
rpauKu U CTPOUTH TpadhUKH
CTENEHHbIX (PYHKLIUH,
UCIIONB3YS
rpadonoCcTPOUTENH, U3Y4aTh
CBOMCTBA (PYHKIHI 11O UX

rpadukam.
dopMyIHPOBAThH THIIOTE3HI O

3.7.5,
3.7.7
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wEEMIZ M XST A0 S S=SNZ2e A L

I'naBa 3. Iloka3areabHast pyHKums. 12
[TokazarenbHast QyHKIIHS, €€ CBOWCTBA 2
U TpaduK.

[TokazarenbHblE ypaBHEHUA. 3
[TokazarenpHBIC HEPABEHCTBA. 3
CucTeMBbl MOKa3aTeIbHBIX YPAaBHEHUH
HEPaBEHCTB.

Ypok 0000111IeHNS U CUCTEMAaTH3AIIT 1
3HAHHH.

Kontponbnas padota Ne 3 o reme 1

«[lokazarenbHast QyHKIUSD.

ITo rpadukam mokazarenbHOU
(YHKITMM OTIMCHIBATH CBOWCTBA
(MOHOTOHHOCT®B,

OTPAaHUYEHHOCTH ).

ITpuBoauTh HIPUMEPBI
MOKa3aTelbHON byHKIIT
(3amaHHOM c IIOMOUIBIO
dopmynel  unu  rpaduka),
oOnamaroneit CBOWMCTBaMU
(HarpuMmep, OrpaHUYEHHOCTH).
Pa3bscHAT CMBICT

MEPEYNCICHHBIX CBOWCTB.
AHanmu3upoBaTh  IOBEJCHUE
GyHKIMA ~ HAa  Pa3IMYHBIX

ydacTKax obmactu
OIIpEECIICHN, CpaBHUBATh
CKOPOCTH BO3PACTaHMs
(yObIBaHUS) (GyHKIHHA.

dopMynupoBaTh ONPEICIICHUS
MEPEYUCIICHHBIX CBOMCTB.
Pewars MPOCTEHUIIINE
[IOKa3aTeNIbHbIE  YPAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.

Pematsn MoKa3aTeIbHbIC
YpaBHEHHUS METOIaMH
pPa3JIOKEHUSI HA MHOXKHUTEIH,
CIIocoooM 3aMEHBI
HEU3BECTHOIO, c
HCITOJIb30BaHUEM CBOMCTB

(GyHKIMM, pelaTth ypaBHEHUS,
CBOIALIMECS K KBaJpaTHBIM,

VUPPALNOHAIBHBIM.
Pemare [I0Ka3aTCIIbHbIE
YpaBHEHUS, IIPUMEHSS

pa3IUYHBIE METOIBI.
PacnosnaBate  rpadukm U
CTPOUTH rpaduk
ITOKa3aTeIbHOU ¢dbyHKIUY,
U ¢C O O 1 b 3 Yy 4
rpadonocTpouTeN, H3ydarh
CBOMCTBA byHKIIU o
rpapukam.  DopmynupoBaTh
TUIIOTE3bl O  KOJHMYECTBE
KOpHEH YpaBHEHUH,
COZIEpPIKAIIUX TIOKa3aTeIbHYIO
(GYHKLUIO, ¥ IPOBEPSTDH UX.

Bemmonuate  npeoOpa3oBaHuUs
rpaduka MOKa3aTeIbHON
byHKIMN: napaJuIenbHbINA

3.7.4
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nepeHoc, pacTshKeHHe
(coxaTue) BIOJIb OCH OpAMHAT
(moctpoenne  rpaduUKOB  C

MOJIYJISIMU, MIOCTPOCHHE
rpaduka oOpaTHON QYHKIIHH).
IIpumensTh CBOMCTBa

MOKa3zaTeabHOW (DYHKIUU TpH
PCIICHUHN MMPUKIIAAHBIX 3a1a4 1
3a1a4 MTOBBIIIIEHHOU
CJI0HOCTH.
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I'nasa 4. Jlorapudpmuyeckast 19
$yHkuus.

Jlorapudmsr. 2
CgoiicTBa jorapugmos. 2
JlecaTnyHble U HATypaJIbHbIC 3
J0rapuMBbl.
Jlorapudmuueckas QyHKIHSL, ee 2
CBOIiCTBa U rpaduk.
Jlorapudmudeckue ypaBHEHUS. 3
Jlorapugmuueckue HepaBEeHCTBA. 4
Ypok 00001IeHHS U CUCTEMATH3AITT 2

3HAHUH.

KonTponbHas padora Ne 4 o Teme
«Jlorapudmuueckast GyHKIHSD».

BrinonHaTh MPOCTEUIIINE
npeodOpa3oBaHUI
norapudPMuUIeCcKHX

BBIPAXXECHUM c
UCIIOJIb30BAHUEM CBOMCTB
JorapupmMoB, C  TIOMOIIBIO
dbopmyn nepexona.

ITo rpaduky
gorapumMuyueckoll  pyHKIHUH
ONUCHIBATH €€  CBOMCTBa

(MOHOTOHHOCTGSG,

OTPaHUYEHHOCTH).

IIpuBoauTh IIPUMEPBHI
Jorapu(MUIECKOr  (PYHKITUU
(3amaHHOM c IIOMOIIIBIO
dbopmynel  unu  rpaduka),
oluanatorieit 3aJJaHHBIMH
CBOWCTBaMH (Hampumep,
OTpaHUYEHHOCTH). Pa3bsCHATH
CMBICII HePEYHCIEHHBIX
CBOMCTB.

AHanu3upoBaTh  IOBEJCHUE
byHKIME ~ Ha  pa3IMYHBIX
y4JacTKax obsactu
OTIpeieIIeHus, CpaBHUBATH
CKOpOCTH BO3PACTaHMS
(yObIBaHUSA) GyHKIUH.

@opMyIUpOBaTh OINPEACICHUS
MEPEYUCICHHBIX CBOWCTB.

Pewars MPOCTEUIIINE
norapuMUYECKHe ypaBHEHUS,
TorapuMuUUYeEeCcCKHUeEe
HEpPABEHCTBA M HMX CHCTEMBI.

Pemrats JOrapu(pMHUECKUEC
ypaBHEHUS pa3IMYHBIMU
METOaMHU.

PacnosnaBate  rpadukm U
CTPOUTH rpaduk

norapumuueckor  (HyHKIUH,

U ¢C O O 1 b 3 Yy 4
rpadonocTpouTeN, H3ydarh
CBOMCTBA byHKIIU o
rpapukam,  (GOpPMYIHPOBATH
TUIIOTE3bl O  KOJHMYECTBE
KOpHEH YpaBHEHUH,

coaep XK amu X
JorapupMHUUEcKyto (YHKIHUIO,
U TIPOBEPSATH UX.

BeimonHsATe  mpeoOpa3oBaHus
rpaduka  jorapupMUUECKON

3.7.6
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«Tpuronomerpuueckre GOpMYIbD».

I'naBa 5. Tpuronomerpuyeckue 27
(popmy.ibl.
A | Paguannas mepa yria. 1
J | [ToBOpOT TOUKM BOKPYT Hayasa 2
I | KOOpAMHAT.
€ | Onpenenenue cuHyca, KOCHHYCa U 2
0 | Tanrenca yrna.
P | 3naku cuHyca, KOCHHYyCa M TaHTEHCAa. 1
4 | 3aBucnmocTb MEXIY CUHYCOM, 2
KOCHMHYCOM U TAaHI'€HCOM OJJHOTO U TOTO
XKe yria.
TpuroHomeTpudeckue TOXKIAECTBA. 3
CuHyC, KOCUHYC ¥ TAHT€HC YIJIOB d U — 1
a.
DopMyIIbl CII0KEHHUS. 3
CuHyC, KOCUHYC ¥ TAHT€HC IBOMHOTO 2
yria.
CuHyc, KOCUHYC ¥ TAHT€HC 2
MOJIOBUHHOTO yTIJIa.
DopMyIbl IPUBEICHHUS. 2
Cymma u pazHocTh cuHycoB. CymMMa u 3
Pa3sHOCTh KOCHHYCOB.
VYpox 006001IeHNS U CUCTEMATU3 AT 2
3HAHUM.
KonrtpomnbHast padora Ne 5 o teme 1

[IepeBomuTh TpamxyCHYIO MeEpy

B PpaguaHHyl0 U 0OOpaTHO.
Haxomute Ha  OKpyXHOCTH
IIOJIO’KEHUE TOYKH,
COOTBETCTBYIOIIEH  JaHHOMY

HeﬁCTBHTeHBHOMy Yuciy.

Haxomute 3HAaKM 3HAYEHUI
CHHYCa, KOCHHYyCa, TaHT€HCa
qycIia.

Breiasisats 3aBUCUMOCTbD

MEXKJly CHHYCOM, KOCHUHYCOM,
TAaHT€HCOM OJHOTO U TOrO XKe
yriaa.  IIpuMeHsTh  gaHHBIE
3aBUCUMOCTH JUISL
JIOKa3aTellbCcTBa TOXKJIECTBA, B
YaCTHOCTH Ha OIPEEICHHBIX
MHOKECTBAX.

IIpumeHsTh npu
npeoOpa3oBaHUIX u
BBIYHCIICHUSX (DOPMYIBI CBSI3H
TPUTOHOMETPHYECKHX
byHKIIMI yrmoB a u — aq,
bopMyITBI CIIOKCHHSI,
bopMmynbl JIBOMHBIX u
MIOJIOBUHHBIX YTJIOB, (hOPMYITBI
NpUBeICHUS, POPMYITBI CYMMBI
¥ Pa3HOCTH CHHYCOB, CyMMBI U

pazHoCTH KOCHHYCOB,
MPOU3BEICHUS  CHUHYCOB U
KOCHHYCOB.

Jloka3bIBaTh TOXECTBA,
MIPUMEHSIS Pa3JIUYHbBIE METO/IbI,
WCIOJIb3ysI BCE  HM3YYCHHBIE
dopmynel.  [IpumeHsiTe Bce
HW3y4ECHHBIE CBOICTBA 31
dbopMynel  TpH  pEIICHUU

NPpUKJIAAHBIX 3aJda4 W 3aJdad
MMOBBIIICHHOMN CIIOKHOCTH.

3.7.3,
3.7.5
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I'naBa 6. Tpuronomerpuyeckue 18
YPaBHEHHUHI.

YpaBHeHME COS X = a. 3
YpaBHeHHE Sin X = a. 3
VYpaBHeHue tgx = a. 2
Perienue TpuroHOMETpUYECKUX 5
YpaBHEHUM.
IIpumepsl peleHns IpoCTERIINX 2
TPUTOHOMETPUICCKUX HEPABEHCTB.
Ypok 0000IIeHHS U CUCTEMATH3AIUT 2
3HAHUM.
Kontponbnas padota Ne 6 mo teme 1

«TpuroHomerprudeckue ypaBHEHUS.

YMeTp HaxoauTh AapKCHUHYC,

apKKOCHHYC, apKTaHIe€HC
JNEUCTBUTEIILHOTO YHCIIA.

[Ipumensats CBOMCTBA
apKCHHYCa, ApPKKOCHHYCA,
apKTaHIeHCa 4HCIIa.
[Tpumensts  popmynsr  ams
HaXO0XICHHUS KOpHEH

ypaBHEHHH COS X = a, sin X =
a, tg x = a. YMeTb pemartb
TPUTOHOMETpPHUUYECKHUE
yYpaBHEHHUS: JVHENHBIE
OTHOCUTEIJILHO CUHYCA,
KOCHHYyCa, TaHIeHca  yIia
(uucna), CBOJIAIIMECS K
KBaJJpaTHBIM u JIPYTrUM
anreOpanyecKuM ypaBHEHUSM
1ocjie 3aMEHBl HEM3BECTHOTIO,
CBOIALIMECS K MPOCTEHIIUM
TPUTOHOMETPUUYECKUM
YpaBHEHUSM nocie
Pa3yoKEeHUs HA MHOXKHUTEIH.

Pemarbs onHopoaHbie (11epBOi
U BTOPO CTENEHU) YpaBHEHHUS
OTHOCUTEJIBHO  CHHyca W

KOCHHYCA, a TaKKe
CBOJSIIIIMECS K OJHOPOJIHBIM
YpaBHEHUSIM.

Hcnons3oBarh METO]I
BCIIOMOTATEJIbHOTO yria.
IIpumensTh METOJ
MPEBAPUTEIIHLHOMN OLICHKH

JEeBOM M MpaBOM  vacTen
ypaBHEHUA. YMETh NIPUMEHATH
HECKOJIBKO  METOJ0OB  IIpH
pelieHnn ypaBHeHus. Pemars

HECJIOKHBIE CHCTEMBI
TPUTOHOMETPHUUYECKHUX
YpaBHEHUH. Pemars

TPUTOHOMETpPHUYECKHUE
HEPAaBEHCTBA C  IOMOUIBIO
€IMHUYHOU OKPY>KHOCTH.
[IpumeHsTH BCE U3YyYEHHBIE
CBOMWCTBA M CIOCOOBI perIeHHs
TPUTOHOMETPHUUECKHUX
YPaBHEHUN U HEPABEHCTB IIPH
pELIEHNN MPUKIAIHbIX 33134 U
3a1a4 MOBBILIEHHON
CJIO’KHOCTH.

3.7.1,
3.7.5
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MHuoro4;eHbl

MHOro4ieHsl OT OAHON MEPEMEHHOMN

Kopnau muorowrena. Teopema be3y.

Pemenne panmoHanbHbIX ypaBHEHUN U
HEPaBEHCTB.

N[ ||

Koumponvnas paboma no meme
«Mnoeounenwviy

BbINOSMHATE [EJIEHUE YrOJIKOM
(mm 1o cxeme [opHepa)
MHOrowieHa.  PackiagpiBaTh
MHOTOWIEH Ha MHOXXHUTEIH.
OueHuBaTh YHUCIO  KOpHEH
L[EJI0T0 areOpanvyeckoro
YpaBHEHUSA (ue BBIIIE
4eTBEPTOM CTENEHN).
Onpenenstsh KpaTHOCTh
KOpHEH MHOrouieHa (He BbIIe
4eTBEPTON CTETIECHN).
Hcnonb30BaTh yMEHUE JETUThH
MHOTOYJIEHBI C OCTATKOM JUIS
BBIJICJIEHUS]  LENOM  YacTu
anredpandeckoiu Ipoou.
Pematp panroHaIbHbIE
YpaBHEHUST U  HEpPaBEHCTBa
pas3oXeHUEeM MHOTOWIEeHa Ha
MHOXHTEJIH.

3.7.3

HTorosoe noBropeHue

16

Hroro:

136

I'eometpust
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P I'naBa 7. HekoTopble cBeleHUus U3 12

a UIAHUMETPHH

3

A

e

Ja
YTIIBI B OTPE3KH, CBSI3aHHBIC C 4
OKPY>KHOCTBIO.
Pemenue TpeyroasHUKOB. 4
Teopema Menenast u UeBbl. 2
Dnurc, runepOoiia u mapabdoa. 2

r

e

0

M

e

T

Y

|

|

®opmMynupoBaTh U JOKA3bIBAThH
TEOpeMbl 00 yrie Mexay
KacaTeIbHOW MW XOpaou, o0
OTpe3kax  IMepeceKaroUuXcs
XOp/I, 0 KBaJ[pare
KacaTeJIbHOM; BBIBOAMTH
bopMynbl Ui BBIYMCICHHS
yIJIOB MEeXIy JBYMSI
MIEPECEKAIOIIUMUCS  XOPAAMH,
MEXIy JABYMS  CEKYIIMMH,
MPOBEICHHBIMU W3  OJIHOW
TOUKM;  (opMynupoBatb U
JIOKa3bIBaTh YTBEPXKICHUS O
CBOICTBaX M  MpHU3HAKaX
BITUCAHHOTO ¥  OIMCAHHOTO
YeTHIPEXYrOJbHUKOB; pellaTh
3aJjaud  C  HUCIOJb30BAHUEM
U3YUYCHHBIX T€OpeM U Gpopmyi.
BeiBonuTh bopmyIbI,
BBIp@XAloNIke  MeAuaHy H
OMCCEKTpUCY  TpEYrojbHHUKa
4yepe3 ero CTOPOHBI, a TaKXke
pa3auyHbIe (hopmyIbl
TUTOIIA M TPEYroJbHUKA,;
dbopMynHpoOBaTh U JTOKA3bIBATH
yTIBEpKJIEHUS 00 OKpPYKHOCTH
u TpsMoil Diinepa; pemiarhb
3aauu, UCIIOJNB3YS
BBIBE/ICHHBIE (JOPMYITBL.
®opmMynupoBaTh U JOKa3bIBATH
teopeMbl Menenas, YeBbl u
HCIIOJIb30BaTh ux npu
peleHnH 3ajad.
dopmynupoBaTh OMpeeNeHuUs
AIIIUIICA, runepOoIIbI U
napabonbl,  BBIBOAUTH  HX
KaHOHWYECKHE YypaBHEHUS U
n300paxaTb 3TH KpHUBBIE Ha

PHCYHKE.

3.7.3
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[Ipeamer crepeomeTprnl. AKCHOMBI
CTEePEOMETPHH.

HCKOTOpHe CJICACTBHUSA U3 aKCHOM.

[Tepeuncnars OCHOBHEIE
burypsl B TIPOCTPaHCTBE
(Touka, mpsiMasi, TUIOCKOCTD),
dbopMynupoBaTh TPU aKCHOMBI

00 150, B3aHMHOM
PacIoIOKEHUH

" HJUTIOCTPUPOBATH 9TH
AKCHOMBI

IIpUMEpaMu U3 OKpYXKarolen
00CTaHOBKHU.

®opMynupoBaTh U JI0Ka3bIBATh
TEOpeEMy 0 IIJIOCKOCTH,
MPOXOAALIEH Yepe3 MPSMY U
HE JISKAllyl0 Ha HEW TOYKY, H
TEOpeEMY 0 IIJIOCKOCTH,
IpoxosauIeH qyepes IBE
MIEPECEKAIOIIMECS TIPSIMBIE.

3.7.5
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I'nasa 1. [lapajuieJibHOCTb NPAMBIX 16
U IJIOCKOCTEH

[TapannenbHble psMbIE B 1
IIPOCTPAHCTBE.
[TapayuteIbHOCTB TPEX NPSIMBIX. 1
[TapayuteIbHOCTB IPSIMOM U IUIOCKOCTH. 2
CxkpemumBaronuyecs npsiMble. 2
Vriabl ¢ cOHanpaBIE€HHBIMU CTOPOHAMM. 1
Yros Mexay npsMbIMH. 1
KonrtponsHast padora Ne 1 o teme 1
«YTO0J MEXIY ABYMS IPSIMBIMI.
[TapannenbHbIE ITIOCKOCTH. 1
CBoiicTBa mapaylIeIbHBIX TIJIOCKOCTEH. 1
Terpasap. 1
[Tapannenenumnen. 1
3ajaun Ha TOCTPOEHUE CEUCHUH. 2
KonTponbnas padora Ne 2 o remam 1

r1aBel 1.

3aveT Ne 1 o riiase 1.

@opMyJIMpOBaTh ONPEIACICHUE
NapaJUIEIbHBIX ~ NPSAMBIX B
ONpocCTpaHCTSBE,
dbopMynupoBaTh U JOKa3bIBATh
TEOPEMBI O  NapAIEIbHBIX
OPSAMBIX; OOBSACHATH, Kakue
BO3MOJHBI CJIydanl B3aMMHOI'O
pacrnojoXeHusi NpAMOH WU
IIJIOCKOCTH B IIPOCTPAHCTBE, U
IIPUBOJUTDH WJUIIOCTPUPYIOLIHE

IIpUMEPBl  UX  OKpYXKarolen
00CTaHOBKH; (OPMYIHPOBATH
OTIpeNieICHne  TapalIebHBIX
PSIMOMA " TUIOCKOCTH,
bopMynHpOBaTh U JOKA3HIBATH
YTBEPKICHHUS 0

MapaJUICJIbHOCTH  IPSMOM U
IJIOCKOCTH (cBoiictBa M
IPU3HAK); pellaTh 3aJauyd Ha
BBIUKCJICHHE u
JI0Ka3aTelbCTBO, CBA3aHHBIE CO
B3aMMHBIM  PACIOJIOKECHHEM
MPSAMBIX U INIOCKOCTEH.

OOBACHATH, KaKH€ BO3MOXHBI
ciydau B3alMHOI'O
PacIOI0XKEHUS ABYX MPSMBIX B
NPOCTPAHCTBE, M TIPUBOJIUTH
WUTIOCTPUPYIOIINE TPUMEPHL;
bopMymuUpOBaTh OMpEICICHUE
CKPEILIUBAIOIIUXCS  TPAMBIX,
dbopMynHpoBaTh U JJOKA3bIBAThH
TEeopemy, BBIPAXKAIOIIYIO
NpPU3HAK  CKPELIUBAIOLINXCS
OpsIMBIX, W TeOopeMy O
IUIOCKOCTH, MPOXOISIIEH
qyepes OZIHY u3
CKPEIUBAIOIINXCS TPSIMBIX U
napasieabHON Ipyroi
NPSIMOii; OOBSCHSTH, KAKUE JTBA
Iy4a Ha3BIBAIOTCS
COHAaNpaBIEHHB MU,
(bopMynupoBaTh U JOKa3bIBATh
TeopeMy 00  yrmax C
COHAampaBIEHHB MHU
CTOpOHAaMHU; OOBSACHSATH, YTO
HA3bIBACTCS  YIJIOM  MEXIY
MEPECEKAIOIIUMHUCS TPSMBIMU
u YIJIOM MEXTY
CKPEMMUBAWMIUMUCSI
NpsIMBIMU; pelIaTh 3aJa4d Ha

3.7.1,
3.7.7
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BBIUHCJICHHE u
JI0OKa3aTeNIbCTBO, CBSA3aHHBIE CO
B3aUMHBIM  PacCHOJIOKEHUEM
JIBYX TPSIMBIX U YTJIOM MEXIY
HUMH.

@opMyIMpOBaTh OINPEAECICHUE
MapauiebHbIX  IIOCKOCTEM,
dbopMyTUpOBaTH U JIOKA3HIBATH
YTBEP)KIEHUS O NPHU3HAKE U

CBOMCTBAxX NapajuIeIbHbIX
IJIOCKOCTEH, UCII0/Ib30BATh
9TU YTBEPIKICHUS pu

peleHnH 3ajad.
OObscHATH, Kakag (¢urypa
Ha3bIBAETCS  TETPa’APOM U
Kakast napaiesIenune/10M,
[IOKa3blBaTh Ha 4YepTexax U
MOJIEIISAX ux JJIEMEHTHI,
n300paxarb 3TU QUIYpbl Ha
PHCYHKaX, WJUTIOCTPUPOBATH C
UX  IOMOIIBIO  pa3IUyHbIe
ciyyau B3aHMHOTO
pacroyio’)keHust  MpsIMBIX U
IUIOCKOCTEHl B TMPOCTPAHCTBE;
bopMynHpOBaTh U JOKA3HIBATH
YTBEPKIEHHUA O CBOMCTBAxX
napajenenunena; oObsCHATS,
YTO  HA3bIBACTCS  CEUCHUEM
TeTpadapa (mapajuieienumnesa),
pemaTh 3a7a4i Ha TIOCTPOCHUE
CEYEeHU I TeTpa’apa u
napajuieNienuneia Ha YepTexe.
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I'nasa 2. [lepnieHAUKYJIAPHOCTH 17
NPSAMBIX H IJIOCKOCTEN

[lepnieHIuKyNIpHBIE IPSIMBIE B 1
IIPOCTPAHCTBE.

[TapanienpHble MpsIMBIE, 1
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH.

[Tpu3Haky NepneH UKy PHOCTH 1
IPSIMOYN U TUIOCKOCTH.

Teopema o npsiMoit, 2
MEPIEHANKYISIPHOMN K MIIOCKOCTH.
PaccrosiHME OT TOYKM 10 TIIOCKOCTH. 2
Teopema o Tpex nepneHaIuKyIsapax. 2
Yron mexay npsaMoi U mI0CKOCTBIO. 2
JIByrpaHHbIi1 yroJ. 1
[Tpu3Hak NepneHIMKYISIPHOCTH JBYX 1
MIJIOCKOCTEH.

IIpsAMOYTOJIbHBIN NapaJUIECTICIUIIE. 1
Tpexrpansslil yroj. MHOrOrpaHHbIit 1
YTOJL

Kontponbnas padota Ne 3 mo remam 1

IJIaBEI 2.

3ayet Ne 2 1o ri1ase 2.

@opMyJIMpOBaTh ONPEIACICHUE
NEPIEHIUKYIISPHBIX IPSAMBIX B
ONpoCTpPpaHCTEBE,;
dbopMynupoBaTh U JOKa3bIBATh
JIEMMY O MEPIEHIUKYISIPHOCTH
JIBYyX MapajuIeJIbHBIX MPSMBIX K
TpeTben MIPSIMOM;
(bopMynnupoBaTh OIpee/ICHUE
MIPSAMOM, MEPIIEHIUKYIISPHON K
IUIOCKOCTH, W TIPUBOJAMTH
WJUTFOCTPUPYIOIME  IIPUMEPBI
U3 OKpY)Karollel 00CTaHOBKH;
dbopMynHpoBaTh U JOKA3bIBAThH
TEOPEMBI (mpsimyro U
00paTHYI0) O CBSI3U MEXIY
[apAJUIEIBHOCTBIO TPSMBIX H
UX TEpPHEHIUKYISPHOCTBIO K
IIJIOCKOCTH, TEOpEMY,
BBIPAKAIOIILYIO IIpU3HAK
NEPIEHIUKYIAPHOCTH MPSAMOU
U IUIOCKOCTH, W TEOpeMy O
CYLIECTBOBAHUNU U
€UHCTBEHHOCTH IPsIMOH,
IMPOXOAALICH 4Yepe3 [JaHHYIO
TOYKY W NEPHEHIUKYISIPHON K
JAHHOW IUIOCKOCTH; peularh
3a/layd  Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3AHHBIE C
NEPNEHIAUKYIAPHOCTHIO
IIPSIMOM U TUIOCKOCTH.

OOBIACHATD, qTo TaKoe
NEPIEHIUKYIIAP W HaKJIOHHAs
K IUIOCKOCTH, YTO HA3bIBAETCS
MPOEKIMEN HAKJIOHHOM, 4YTO
Ha3bIBACTCS. PACCTOSHHUEM: OT
TOYKU [0 IIJIOCKOCTH, MEXKIY
HNapaanenabHB MHU

IJIOCKOCTSIMU, MEXIY
MMapaJuUIeIbHBIMU  NPSIMOA U
IJIOCKOCTBIO, MEXIY

CKpEmMUBAWIUMUCSI
OpSAMbIMH; (HOPMYIHPOBATH U
JIOKa3bIBaTh TEOpEMY O Tpex
MEePIEeHIUKYIIpax u
NPUMEHSTh €€ TIPU PEeHICHUHN
3aa4; OOBSACHATH, YTO TAKOE
OpTOrOHaJIbHAs MIPOEKITUS
TOYKH (purypsr) Ha
IJIOCKOCTh, U JTOKa3bIBaTh, YTO
MpOEKIEH NPpAMOit Ha

3.7.5
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IIJIOCKOCTB, HE
NEPIEHIUKYISIPHYIO K  3TOH
OPSIMOW,  SABJIAECTCA  NpsMas;
OOBSICHATh, YTO Ha3bIBAETCS
YIJIOM  MEXIy NpsAMOH W

IJIOCKOCTBIO u KaKHM
CBOHCTBOM OH  00OJIagacT;
00BACHATD, YTO Takoe

[EHTPAIbHAS TPOCKIUS TOYKH
(urypsr) Ha MITIOCKOCT.
OOBsicHATh, Kakas (¢urypa

Ha3bIBACTCA ABYI'paHHBIM
YIJIOM W KaK OH H3MCPACTCA,
JOKa3bIBaTh, 4qTo BCC

JIMHEWHBIE YIJbl JBYTPAHHOIO
yria — paBHBI  Apyr  JApyry,
OOBSACHATH, 4YTO TaKOe Yroi
MEXIY MepPEeCeKaAIOIIUMHUCS
MJOCKOCTSIMH W B KaKUX
npeienax OH  U3MEpsIeTCs;
bopMyIHpOBaTh OMpEaCICHUE
B3aUMHO TEPIEHIUKYISIPHBIX
I0CKOCTeH, (opMynupoBarth
U JO0Ka3blBaTb TEOPEMY O
m p W 3 H a K e
MEePHNEHIUKYISIPHOCTA  JBYX
IUIOCKOCTEH; OOBACHATD,
KaKoi napajJieJenumne;y
Ha3bIBACTCS MPSAMOYTOJIbHBIM,
bopMynupOBaTh U JI0KA3hIBAThH
YTBEPKIEHUS O €r0 CBOMCTBAX;
OOBSICHATh, Kakas (¢urypa
HA3bIBAETCSI MHOTOTPaHHBIM (B
YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM M KaK Ha3bIBAIOTCS €ro
AJIEMEHTHI, Kakoi
MHOT'OTPaHHBIN yroma
Ha3bIBACTCS BBITYKJIBIM;
bopMynupoBaTh U J10Ka3bIBATh
YTBEP)KJIEHUE O TOM, YTO
KK IbIN IUIOCKUH yroma
TPEXTPAHHOTO yrja MEHbIIIe
CYMMBI JIBYX JAPYTUX TIJIOCKUX
VJIJIOB, U TEOPEMY O CyMMe
IJIOCKUX  YIJIOB  BBIMYKJIOTO
MHOT'OTPaHHOTO YTIJIa; peuiaTh
3alaud  Ha BBIYUCIEHUE U
JI0OKa3aTeJIbCTBO c
WCIIOIb30BAHUEM TEOPEM O
MEePIEHIUKYISIPHOCTH TPSIMBIX
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¥ IJTOCKOCTEH, a TakyKe 3aJadn
Ha  TOCTPOCHHE  CEUYCHHI
OPAMOYTOABHOTO
napajuiejenuneaa Ha YepTexe.
Hcnonbs30BaTh KOMIBIOTEPHBIE
IporpaMMbl NP HU3Y4EHUU
BOIIPOCOB,  CBSI3aHHBIX  CO
B3aUMHBIM  PaCIOJIOKEHUEM
NpAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.
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X ET -0 2 0 o ™

I'naBa 3. MHOrorpaHHuKHU 14
[ToHsiTHE MHOTOTpAaHHUKA. 1
I'eomerprueckoe Teno.

Teopema Ditnepa. [Tpuzma. 1
[IpoctpanctBennas Teopema I[udaropa. 1
[Tupamupa. 1
IIpaBunpHas nupaMua. 2
YcedeHHas nupamuaa. 1
CuMMeTpHs B IPOCTPAHCTBE. 1
[ToHsATHE TPaBUIBHOTO 2
MHOTOTpaHHUKA.

DNeMEeHTbl CAMMETPUU MPAaBUIBHBIX 2
MHOT'OTPaHHHUKOB.

Kontponbras padota Ne 4 mo Temam 1
rJ1aBsbI 3.

3auet Ne 3 o riase 3. 1

OObscHATH, Kakag (urypa
Ha3bIBACTCS MHOTOTPAaHHUKOM
M KaKk  Ha3pIBaIOTCA  €T0

9JIEMEHTHI, KaKoM
MHOTOTPaHHHK HAa3bIBACTCS
BBITYKJIBIM, PUBOIUTH
MPUMEpPbl  MHOTOTPAaHHUKOB;
00BACHAT, 4TO Takoe
T€OMETPUUIECKOE TEJO;
dbopMynupoBaTh U JT0Ka3bIBATh
TeopeMy Ditnepa JUTSt
BBIMYKJIBIX MHOTOTPAaHHUKOB;
O0BACHATH Kakoi

MHOT'OTPaHHHK Ha3bIBACTCS
MIPU3MOM M KaK Ha3bIBAOTCS €€
DJIIEMEHTHI, Kakas  IpuU3Ma
Ha3bIBACTCS IPSIMO,
HAKJIOHHOM, MIPAaBUIbHOM,
n3o0paxarb ~ OpU3MBI  Ha
pUCYHKE;  OOBSCHATH  YTO

Ha3bIBACTCS TUIOMIATBIO
TTOJTHOM (6okoBoIA)
MOBEPXHOCTH  MPHU3MBI, U
JIOKa3bIBaTh TeopeMy 0
IO IN 00KOBOI
MOBEPXHOCTH PSIMOA
NPU3MBI; BBIBOAUTH (HOpMYTy
TUTOIIIA M OpPTOTOHAITLHOU

MPOSKIIMA MHOTOTPAaHHHUKA H
I O K a 3 Bl B a T b
MIPOCTPAHCTBEHHYIO  TEOPEMY
[Tugaropa; permate 3ama4v Ha
BBIUHCJICHHE, [0KA3aTEIbCTBO,
CBSI3aHHBIC C TPU3MOM.

OOBSICHATS, KaKou
MHOTOTPaHHHK Ha3bIBACTCS
MMUPAMHJION U KaK Ha3bIBAIOTCS
ee DJIEMEHTHI, YTO Ha3bIBAETCS
TJIOMIAIBI0 TIOJTHOM (OOKOBOM)

MOBEPXHOCTH MUPaMUJIBI,
OOBSCHATh Kakas MHUpaMHaa
SIBIISIETCS MPaBUIILHOM,

JIOKa3bIBaTh YTBEPXKJIEHUE O
CBOHMCTBaxX e¢ OOKOBBIX pebdep
1 OOKOBBIX TpaHEH M TEOpEMY
0 IO 00KOBOI
[IOBEPXHOCTH IIPaBUIILHON
MUPAMHJIBI; OOBSICHATH KaKOM
MHOTOT'PaHHUK Ha3bIBAETCs
YCEYEHHOM TMUPAMHUIAON M Kak

3.7.3,
3.7.7
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Ha3bIBAKOTCA €€  JJICMCHTHI,

JIOKa3bIBaTh TeopeMy 0
IUIOIIAAN OOKOBOM
MOBEPXHOCTHU MPaBUIILHOM

YCEUEHHOU MUPaMH/IbI; peliaTh
3aJlady  Ha BBIYHUCICHUE W
JI0Ka3aTeIbCTBO, CBS3aHHBIE C
MUpaMHUIaMH, a TaKKe 3aJlaud
Ha  TOCTPOCHHE  CEUYCHHI
MUPaMH]T Ha YEePTEKeE.

OOBsICHATb, KaKHe  TOYKHU
HA3BIBAIOTCS CUMMETPHUYHBIMH
OTHOCHUTEIJIbHO TOUYKH (TIPSMOH,
MJIOCKOCTH), YTO TAaKOE LIEHTP
(oCh, TUIOCKOCTB) CHMMETPHH
Gburypsl, IPUBOIUTH MPUMEPHI
¢buryp, 00JIagaromuXx
DJIIEMEHTAMU CUMMETPUH, a
TaK)Ke MPUMEPbl CHMMETPHH B
aApXUTEKTYpE, TEXHHKE,
pupojsie, OOBICHATh, KaKOU
MHOTOTPaHHHK Ha3bIBACTCS
MPAaBWJIbHBIM, I0Ka3bIBATh, YTO
HE CYIIECTBYET MPaBUIBLHOTO

MHOTOTpaHHUKA, TpaHsIMU
KOTOPOTO SIBJISIFOTCS
MPaBUJIBHBIE 7 — YIOJbHUKHU
npH 7= E'; OOBSCHATH, KaKue
CYIIECTBYIOT BH/JIBI
MPaBUJIIbHBIX MHOTOI'PAaHHHKOB
u KaKUMH 3JeMEHTaMuU

CUMMETPUU OHH 00JIaJaroT.
Hcnonp30BaTh KOMIBIOTEPHBIC
MpOrpaMMbl  TPH  U3YYEHHUH
TeMbl «MHOTOTPAHHUKN.

3ak/09uTeIbHOE MOBTOPEHHE Kypca 6 3.7.7
reomerpuu 10 kaacca.
Hroro: 68
11 kaacc

Anredpa ¥ HaYaJIa MATEeMATH4Y€eCKOI0 AaHAJIN3a
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P I'naBa 7. Tpuronomerpuyeckue 20
a (pyHkuum.

3

A

e

Ja

M | OGnacth onpeesieHus: 1 MHOKECTBO 3
a | 3HaueHUH QyHKIMA.

T | YetHOCTD, HEUETHOCTD, IEPUOAUIHOCTD 3
€ | rpuroHoMeTpHYECKUX (PYHKIIHIA.

M | Coitcteo (GYHKIMH Y = COS X U €€ 3
a rpaduxk.

T

u | CBOMCTBO QyHKIMH y = SIn X U €€ 3
gy | rpaduk.

e | CBoiicTBO QyHKIIMH Yy = tg X U ee 2
¢ | rpaduk.

K| O6paTHbIE TPUTOHOMETPUIECKHUE 3
| pynxumm.

" Ypok 00001IeHHS U CUCTEMATH3AITUT 2
? | sHanmit.

H

a | Konrponsnas pabora Ne 1 o teme 1
g | «Tpuronomerpuueckue QyHKIHNY.

U

3

[To  rpadpuxam  QyHKIUI
ONUCHIBATH WX  CBOWCTBA
(MOHOTOHHOCT®S,
OTPaHWYCHHOCTb,  YETHOCTD,
HEYETHOCTbh, IEPUOAUIHOCTD).

[TpuBOANTH IpUMEpbI
byHKIMI (3a7aHHBIX c
noMouiplo  GopMynsl  WIH
rpaduka), 00JIaaronmx
3aJJaHHBIMH CBOMCTBaMH
(HarpuMmep, OrpaHUYEHHOCTH).
PazbsacHATD CMBICII
MEPEYNCICHHBIX CBOWCTB.

N3o0paxaTh rpaduku
CJIOKHBIX byHKIMI c

o 0o M 0 I b I
rpadonmocTpouUTENECH,
OIHCHIBATh UX CBOMCTBA.
Pemars MPOCTEUIIINE
TPUTOHOMETPHUUYECKHUE
HEPaBEHCTBA, UCIIOJIB3YS
rpaduk QyHKIUU.
Pacnio3znaBath rpaduKu
TPUTOHOMETPHUYECKHX
¢bynkuui, rpaguku 0OpaTHBIX
TPUTOHOMETPHUUYECKHUX
¢byukuuit.  [pumensats u
JIOKa3bIBaTh CBOHCTBa
o 06 p a T H B X
TPUTOHOMETPHUYECKHX

(GYHKIMIHA.
CtpouTth rpaduku
AJIIEMEHTAPHBIX byHKIMH,

M ¢ O o 1 b 3 Yy 4
rpadonoCcTpouTeNN, H3ydarh
CBOMCTBA 3JIEMEHTAPHBIX
¢yHKIMH TO WX TpaduKam,
dbopMynupoBaTh THUIOTE3Bl O
KOJINYECTBE KOpHEN
ypaBHEHUH, coJiepaKaIINX
JIIEMEHTapHble  (YHKLIUHU, U
IPOBEPATh HUX. BBINOIHATH
npeoOpa3oBaHus rpaduKoB
3JIEMEHTapHbIX GyHKLHMII:
MapajuIeIbHbII IIEPEHOC,
pacTsbkeHue (ckatue) BAOMb
ocu opauHar. IIpumensars
apyrue 3JIEMEHTapHbIE
CrocoObl MOCTPOCHUS
rpaguKoB. YMeTb NPHUMEHATh

3.7.4
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((HpOI/I?)BOI[HaH Hucc FCOMeTpI/I‘IeCKI/II;'I
CMBICJI».

I'nasa 8. IlpousBoaHas u ee 20
reoMeTpuYecKuii CMbICII.

M | IIpousBonHas. 3
a
T | TIpoussoaHas cTeNeHHON (QyHKIMH. 3
e
M
a [IpaBwna quddepeHnrpoBaHms. 3
T
u | IIpon3BoaHBIE HEKOTOPBIX 4
gy | DJEeMEHTapHBIX (PYHKIIHA.
¢ | ['eoMeTpHUYECKU CMBICI IPOU3BOIHOM. 4
c
K Ypok 00001IeHNS U CUCTEMATH3AIUT 2
If 3HAHHH.
"
a Kontponbnas padota Ne 2 o reme 1
H
a
a
"
3

IIpuBoauTh IIPUMEPBHI
MOHOTOHHOM YHUCI0BOM
MOCIEAOBAaTEAbHOCTH,
HMMEIOLIEH npeneil. Beruucmars
n p € a1 € JaO Bl
MOCIE€NO0OBaTEIbHOCTECH.

BbisicHATh,  sABUSETCA  TH
NOCIEeNOBATENbHOCTH
cxoJsmeincs. [TpuBoauTh
MIPUMEPBI (byHKIUH,
SIBIISIOIINXCSL HETIPEPBIBHBIMH,
UMEIOIINX BEPTUKAJIIBHYIO,
TOPU30HTAIBHYIO  ACHMIITOTY.
3anuceIBaTh ypaBHEHHE

KOKIOM U3 DTUX AaCHMIITOT.
Ymerp mo rpaduky QyHKIUU

ONpPENEATh MIPOMEKYTKH
HENPEPBIBHOCTU U TOYKHU
paspbiBa, ecnu TaKue
HMEIOTCA. YMETh JOKa3bIBaTh
HEMPEPBIBHOCTh dbyHKIIIN.
Haxomutb YIJIOBOU

KOd(p(UIIMEHT KacaTeIbHOU K
rpaduKy GyHKUUHU B 3aJaHHOMN
Touke. HaxoanuTe MrHOBEHHYIO
CKOPOCTb JIBYDKCHHUS
MaTepHAIbHON TOYKH.

AHanM3MpoBaTh  IOBEACHUE
GyHKIMH ~ Ha  pa3MYHBIX

y4JacTKax obyacTu
olpeieNeHus, CpaBHUBATH
CKOpOCTH BO3PACTaHMS
(yObIBaHUS) GyHKIUH.
Haxonuth pOU3BEICHUE
AJIEMEHTapHbBIX (GyHKIHH.
Haxonutp IIPOU3BO/IHBIE

CYMMBI,  TPOU3BEJIEHUS U
Y4acTHOrO  JABYX  (YyHKLHH,
IIPOU3BOJHYIO CJIOKHOMN
dyukimn y = flkx + b).

OOBACHATH U WILTIOCTPUPOBATH

MOHSTHE npezaena
NOCIEJOBATEINbHOCTH.
[TpuBoaUTH PUMEPHI

NOCIEeNOBaTEIbHOCTEMH,
HMEOIMX M[peaen W He
MMEIOIINX Mpeaena.

ITonp30BaTbCcst  TEOpeMOUW O
npenene MOHOTOHHOU
OTpPaHUUY€HHOH

3.7.6
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«HTerpai.

I'naBa 9. [IpumeHeHue NpoON3BOIHOM 18 Haxonutb BTOPYIO 3.7.7
K MCCJIeJOBAHUIO (PYyHKIIMIA. MPOM3BOJIHYI0 M YCKOpEHHE
IpoLecca, OINKUCHIBAEMOIO C
Bo3spacranue u yobiBaHue QyHKITUH. 2 MTOMOILIBIO bopMyIIBI.
Haxonuts IIPOMEXYTKH
OKCTpeMyMbl PYHKLIHH. 3 BO3pacTaHus M yOBIBaHUS
(GYHKIHH.
[Tpumenenune Npon3BOIHOM K 4 Jloka3pIBaTh, 4YTO 3aJaHHas
MOCTPOCHUIO TPadhUKOB HYHKITHMN. yHKIHS BO3pAcTaer
Haubonbiiee u HaMeHbIlIee 3HaYeHHE 3 (yObIBaeT) Ha  YKa3aHHOM
byHKIMH. IIPOMEXKYTKE.
Beimykiiocts rpaduka GyHKIHH, TOUKH 3 HaxoauTh TOYKM MUHUMYyMa U
neperuoa. MakCcUMyMa (QyHKIUH.
Vpok 00001EeH s U CHCTEMATH3AI[UH 2 Haxomute  HauOombliee u
3HAHWMN. HanMCHBIIICE 3Ha4YCHUSA
M KonTponsHas padora Ne 3 mo Teme 1 (yHKIMHK Ha OTpe3Ke.
a | ([IpuMeHeHue MPOU3BOTHOMN K Haxoaute  HauOonbuiee  u
T HCCICIOBAHUIO q)yHKHI/H/I»- HaNMMCHBIICC 3HA4YCHU
€ GyHKIINH.
M HccnenoBarb  QyHKIHIO C
a IIOMOIIBK)  TPOWU3BOJAHOW U
T CTPOUTH ee rpaduxk.
u [TpuMeHsITh TPOU3BOTHYIO TIPH
4 perieHnn TEKCTOBBIX,
¢ TCOMETPHUYECKUX, (PU3NICCKUX
¢ U APYTrUx 3a1ad.
K I'maBa 10. UuTerpaJ. 17 | Boruucnare  npubiaukeHHbIE 3.7.5,
" 3HAYEHUS IO ATN 3.7.7
i | [lepsooOpasHasi. 2 KPUBOJIMHEWHOW TpaNELUH.
a Haxonutsb nepBooOpasHbIe
H | [IpaBuia HaXOXIEHHUS IEPBOOOPA3HBIX. 2 byHK7H: y=xP,rae p
a UV ER y=sinx,y=cosx,y=1g
a | [nomans KpUBOJIMHEWHOMN Tpaneuuu U 3
| MHTErpal. X.
3 | BrluncieHne HHTErpaoB. 2 BHLH’ICMTBU 5 IIomanu
KPUBOJIMHEWHOW Tpamenuu ¢
Brluncnenue miomaaeii ¢ moMoIs0 3 TTOMOIIIBE0 dopmysnr
MHTErpaJIoB. Hrrorona-Jleiibauna.
[TpuMeHeHHe TIPOU3BOHOM 1 2 | Haxomuts NPAOIMKEHHBIS
MHTETpasa K PENIEHUIO TPAKTHIECKHX SHa9CHIS HHTCTPAIOB.
3a71au. Breruncnate IJIOIIa b
KPUBOJIMHEWHOW Tpamenuu ¢
MTOMOMUIBIO UHTETPAJIOB.
Ypok 0000111IeHNS U CUCTEMAaTH3AIIT 2
3HAHUM.
KonTponbHas padora Ne 4 o teme 1
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I'naBa 11. KomOunaTopuka. 13
B | IIpaBwiio npousBeneHus. 2
e
p | llepecranoBku. 2
0
a | Pa3memienus. 2
T
pg | Coderanus u UX CBOMCTBA. 2
[V}
¢ bunom HeroToHa. 2
T
b Ypok 0000111IeHNS U CUCTEMATH3AIIT 2

3HAHUH.

u | KorTposbHas pabora Ne 5 o teme 1
c «Kombunatopuka.
T
a
T
H
c
T
u
K
a

IIpuMenATsr 1Ipu  pemieHuun
3aa4 METOJ MaTeMaTU4eCKOU

WHTYKITUH.
[TpumensTh PaBUIIO
NPOU3BEACHUS TIPU  BBIBOJIC
bopmynbl qucia
HIePECTaHOBOK.

Co3nmaBaTh  MaTeMaTHYECKHE
MOJIETIH TUTst pemeHHs

KOMOMHATOPHBIX ~ 3aJa4  C
IIOMOILIBIO MOJCYETa YHCIIa
pa3MELIECHNM, IEPECTAHOBOK U
COYCTaHHUH.

Haxonuts YHCII0
MePECTaHOBOK c
MOBTOPEHUSIMH. Permate
KOMOMHATOPHBIS 3a/1a4u,

CBOJISIIIIMECS K MO/ICYETY YHUCIIa
COYETAHMM C IOBTOPEHUSIMH.
[Tpumensars Gopmyny OnHOMA
HeroTona.

[lpn Bo3BemeHMH OWHOMA B
HATYpaIbHYIO CTETIeHb
HaXOJIUTh OMHOMMAJIbHbIE
KOO PHUIHMEHTHI MPH TTOMOIIA
TpeyrosnpHuKa [lackans.

3.7.4
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I'naBa 12. JaemMeHTHI TEOPUM 13
BEPOSTHOCTEI.

CoObITHS. 1
KomOuHamumst coObITHIA. 2
[TpoTHBOMONIOKHOE COOBITHE.
BeposiTHOCT COOBITHSI. 2
CrnoxeHue BEpOsATHOCTEH. 2
He3zaBucumeblie coObITUS. Y MHOKEHHE 2
BEPOSITHOCTEH.
CrarucTtuueckasi BEpOSITHOCTb. 2
Ypok 0000111IeHNS U CUCTEMATH3AIIT 1
3HaHUM.
Kontponbnas padota Ne 6 o teme 1

«DIIEMEHTHI TCOPHU BECP OATHOCTCH.

IIpuBoauTh IIPUMEPBHI
CIy4alHbBIX, JOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHIA.

3HaTh OMNpEACIICHHE CyMMBbl U

MIPOU3BEICHUS COOBITHIA.
3Harthb oIpeneIeHue
BEPOSITHOCTH  COOBITHSL B
KJIACCUYECKOM ITOHUMaHHUH.
IIpuBoauTh IIPUMEPBHI
HECOBMECTHBIX COOBITHIA.
Haxonuts BEPOSATHOCTH
CYMMBI HECOBMECTHBIX
COOBITHIA. Haxomouts
BEPOSITHOCTh CYMMBI

MIPOU3BOJIBLHBIX COOBITHM.

HNwmers  mpencraBieHue o0
YCIIOBHOU BEPOSITHOCTH
coObiTuil.  3HaTh  cTporoe

OTIpe/icliecHNe HE3aBUCHMOCTH
JIBYX COOBITHA.

Nmers  mpencraBieHne 0
HE3aBUCUMOCTH  COOBITMH U
HaxOJIUTh BEPOSITHOCTh
COBMECTHOT'O HACTYIUICHUS
TaKHX COOBITHH.

Berancnuts BEPOATHOCTh
MTOJTY4EHHUS KOHKPETHOT'O

4HCJIa YCIIEXOB B HMCIBITAHUAX
bepnyiu.

3.7.7
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I'masa 13. CraTucruka.

CrnyyaiiHble BETMUUHBL.

HeHTpaJ'IBHBIe TCHACHIINHA.

Meps! pazbpoca.

Ypok 00001IeHHs U CUCTEMATH3AITT
3HaHUM.

KonTponbHas pabora Ne 7 o teme
«CraTHCTUKaY.

3HaTh TOHATHE  CIIy4yalHOU

BEJIMYMHBI, IIPEICTaBIIAT
pacnpeneneHue 3HAYEHUI
JACKPETHOU CIIy4alHOU

BEJIMYMHBI B BMJI€ YaCTOTHOM
TaOMUIIBI, TOJHWIOHA YacTOT
(OTHOCHUTEIBHBIX YACTOT).
IIpencraBisaTe pacrpeneiacHue
3HAYECHHUU HEIPEPBIBHON
CIIy4allHOW BEJIWYUHBI B BHUJIE
YaCTOTHOU TaOJINLIBI u
THCTOIPaMMBI.

3HaTh TOHATHE TEHEPaIbHOU
COBOKYITHOCTH M  BBIOOpKH.

IIpuBoauTH IIPUMEPBHI
pENpe3eHTaTUBHBIX  BBHIOOPOK
3HA4YCHUU CIIy4aiiHOU
BEJIMYMHBI. 3HAThb OCHOBHBIE
LIEHTpaJIbHBIC TEHJICHIINU:
MOy, MeJuaHy, CpeIHee.
Haxonuth LICHTPaJIbHBIE

TEHJCHIINH YYeOHBIX BHIOOPOK.
3HaTh Kakas U3 LIEHTPAJIbHBIX

TEHCHIU I HaMJTY4IIM
o0Opazom XapaKTepu3yeT
COBOKYITHOCTb.

Nmers  mpencraBieHune 0
MaTEMaTUYECKOM  OKUIAHHH.
Beruucnare 3HAYECHUE
MaTEMaTHYECKOTO  OXKHUAAHMUS
CITy4aiiHOM BEJIMYUHBI c
KOHEYHBIM YHCJIOM 3HAYECHUH.
3HaTh OCHOBHbIE Mepbl
pas3bpoca 3HAYEHUN
CIIy4ailHOM BEJIMYMHBIL: pPa3Max,
OTKJIOHEHUE OT CPEIHEro H
nucrnepcuro. HaxonuTes mepsl

paszbpoca Cly4yalHOU
BEIMYMHBI €  HEOOJIBIIUM
YHCIIOM Pa3TUYHBIX ee

3HAYEHUIL.

3.7.1,
3.7.3
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KoMniekcHbIe 4ncJia.

BT e - = B

OHpGI[eJIeHI/Ie KOMIIJICKCHOI'O YHcCJia.
I[eﬁCTBHH C KOMIIJICKCHBIMHA YHCJIaMU.

Tpuronomerpudeckas ¥ moKas3aTesbHast
(OpMBI 3aI1CH KOMITJIEKCHBIX YHCEII.

BO3BCI[€HI/I€ B CTCIICHDb U U3BJICUCHUC

KOpHeﬁ N3 KOMIIJICKCHOI'O 4YHCJia.

BhITIOTHATE BEIYHCIICHUS C
KOMILIEKCHBIMH YU CIIAMU:
CJIO’)K€HUE, BEIYMTAHUE,
YMHOKEHHE, JICTICHHE.
N300paxaTh KOMILIEKCHBIC
YKCJIa TOYKaMU Ha
KOMILUIEKCHOM INIOCKOCTH.
WNHuTtepnpeTupoBath Ha
KOMILUIEKCHOM INTIOCKOCTH
CJIO’K€HUE U BIYUTAHUE
KOMILIEKCHBIX YHCEJL.
Haxonutb KOpHH KBaapaTHBIX
YpaBHEHUH C
JIEHCTBUTEIbHBIMU
koapurmentamu. [IpumMeHaTh
pasnu4Hbie POPMBI 3aMucu
KOMILIEKCHBIX YHCET:
anreOpanyeckyslo,
TPUTOHOMETPUYECKYIO U
MOKa3aTeNbHY0. BBIMOTHATE
JIEACTBHSI C KOMIUIEKCHBIMH
YUCIIAMM:

CJIO’KEHUE, BBHIYUTAHUE,
YMHOKEHHE, JIeJIeHHeE,
BO3BEJACHUE B HATypaJbHYIO
CTENEHb, W3BICYCHUE KOPHS
CTEIIEHU n, BbIOUpas
MOAXOAIYI0 (GOopMy 3amucu
KOMILJIEKCHBIX YHUCEL.
ITepexonuth oT
anreOpanvecKkoi 3amucu
KOMILJIEKCHOTO yucna K
TPUTOHOMETPUYECKOM U K
MOKa3aTeIbHOM, oT
TPUTOHOMETPUYECKOMN u
[0Ka3aTeIbHON

dbopmbl K  anreOpanyecKom.
WNuTtepnpernpoBath Ha
KOMIUIEKCHOM IJIOCKOCTHU
apuMeTHuecKue IeHUCTBUSA C
KOMILUIEKCHBIMH YHCIIAMHU.

3.7.5

HTorosoe noBropeHue.

20

Hroro:

136
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3¢

I'naBa 6. lnjmHAp, KOHYC U HIAp

16

T -0 2 0 o ™

[TonsiTHe UIUHIpA.

[Tnomanb MOBEPXHOCTH LUIUHAPA.

ITonsiTne KoHyca.

HJ'IOH_IaI[b ITOBCPXHOCTHU KOHYCA.

Y ceueHHbI KOHYC.

Cdepa u map. Bzaumuoe
pacriosnoxeHue chepsl v TIIOCKOCTH.

—_— = N | = [ DN | =

KacarenpHast mockocTs K cdepe.

[Tnomans chepsl. Bzanmuoe
pacroyioxeHue chepsl U MPSIMOH.

Cdepa, BnucanHasi B IMIUHAPUYECKYIO
MIOBEPXHOCTb.

Cdepa, BriicaHHasi B KOHUYECKYIO
IOBEPXHOCTb.

CedeHus HUIMHIPUYECKOM
MOBEPXHOCTH.

CeueHusi KOHMYECKON TOBEPXHOCTH.

KonTponbnas padora Ne 5 o remam
ri1aBsl 6.

3aueT Ne 4 110 TEMaM TJ1aBEI 6.

OOBICHATD, qTo TaKoe
NUIUMHApPpHUIECCKaH
MMOBEPXHOCTh, €¢ obOpasyromne
U OCh, KAKOE TEJIO HAa3bIBAETCS
WINHAPOM M KaK Ha3bIBaIO
€ro SJEMEHTHI, KaK MOIyYUTh
MWINHAP IyTeM  BpaIICHHUS
MPSIMOYTOJIbHHKA; M300pakaTh
MWIMHAP ¥ €ro  CEYCHHS
IUIOCKOCTBIO, MPOXOIAIICH
gepe3 O0Ch, M INIOCKOCTHIO,
MEPIEeHIUKYIAPHOH K  OCH;
OOBSACHATh, YTO MPUHUMACTCS
3a IUIOIIAdb OOKOBOM
MOBEPXHOCTH IWIMHJApPA, W
BBIBOIUTH  (GOPMYNBl IS
BBIYMCIIEHUS OOKOBOM u

MOJHOMN MTOBEPXHOCTEU
UWIMHAPA; peuiaTh 3aJadd Ha
BBIYHMCIICHUE u
JI0KAa3aTeJIbCTBO, CBSI3aHHBIE C
LHUAJTUHIPOM.

OOBSICHATD, YTO Takoe

KOHUYECKasi TMOBEPXHOCTh, €€
oOpa3syroire, BepIiiHa U OCh,
Kakoe  Telo Ha3bIBACTCSI
KOHYCOM M KaK Ha3bIBal0 €To
DJIEMEHTBI, KaK  TOJYyYUTh
KOHYC IIyTeEM BpAIECHUSA
OPSAMOYTOIBHOTO

TPEYroJibHUKA;  HM300pa)kaTh
KOHYC WU  €ro  CeyeHus
MJIOCKOCTBIO, MPOXOISIICH

4yepe3 O0cChb, MU INIOCKOCTBIO,
NEPHNEHAUKYISIPHOM K  OCH;
OOBSICHATh, YTO MPUHUMAETCS

3a IUIOIIAab OOKOBOM
MMOBEPXHOCTH KOHYcCa, n
BBIBOJUTH  (GOPMYJBl  JUIs
BBIYMCIICHHS IJIOIIAaae
OOKOBOM u MMOJIHOM
MOBEPXHOCTEN KOHYCa;
O00BACHATD, KakKoe TEJI0
Ha3bIBAETCS YCEUYCHHBIM
KOHYCOM U KakK €ro HOJ'Iy‘II/ITI)
myTeM BpallleHus

IIPSAMOYTOJIBHOM Tparnenuu,
BBIBOAUTH  GopMylly  AJs
BBIYMCIICHUS II0UIA AN
OokoBOM IIOBEPXHOCTHU

3.7.3,
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I'naBa 7. O6bemMbl TEJI 17
[TonsiTHe 00BEMA. 1
ITonstue oOBeMa. 1
O6BeM npsMOYToJIbHOT0 1
napajuviejenumnesa.

O06beM psIMO TPU3MBI. 1
O0BeM uIHApA. 2
Brruucienue 005eMOB TEII ¢ HOMOIIBIO 1
WHTETpaa.

O0BeM HAKJIOHHOU TPHU3MBI. 1
O0beM mupamMuIbL. 2
O06beM KoHyca. 1
O0nem mrapa. 2
O0beM 1apoBOTO CErMeHTa, IIapoBOT0 1
CJIOS U IIAPOBOTO CEKTOpA.

[Tnomank chepsrl. 2
Kontponbnas padota Ne 6 mo Temam 1
TJIaBHI 7.

3auer Ne 5 mo TeMam ri1aBHI 7. 1

OOBSICHATD, KaK H3MEPSAIOTCS

00BEMBI Tel, MIPOBOS
aQaHATOTHIO € HM3MEpPEHUEM
IUIOIIAZICH MHOTOYTOJIbHUKOB;
dbopMynupoBaTh OCHOBHBIC
CBOICTBa 00bEMOB u
BBIBOJAWTH C WX IOMOIIBIO
bopmymy o0bema
OpPAMOYTOIBHOTDO
napaieNienumne/a.

dopMyaUpOBaTh U J0KA3BIBATH
TeopeMbl 00 oObeMe mpsMOin
NpU3Mbl U O0bEME LMJIWHIPA;
pemarh 3aJa4u, CBS3aHHBIC C
BBIYUCIICHHEM OOBEMOB JTHX
TeJL

BbiBOaUTH HUHTETPATbHYIO
bopMmysty  JUIT  BBIYHCICHHS
00BEMOB TE€JI U JOKa3bIBaTh C
ec TMOMOIIBI0 TEOpPEeMBbl 00
o0beMe HaKJIOHHOM MPHU3MBI,
00 oObemMe mHUpaMuIbl, 00
o0beMe KOHYCa; BBIBOJIUTH
bopMysibl  JUIS  BBIYUCICHHS
00BeMOB yCEUEHHOU
OUpaMUbl M YCCUCHHOTO
KOHyca;  pemarb  3aJadw,
CBSI3aHHBIC C BBIYHMCIICHUEM
00BEMOB 3THX TEIl.
dopmMyaUpoBaTh U J0KA3bIBAThH
TeopeMy 00 oObeme mIapa u ¢
ec  TOMOIIbIO  BBIBOJUTH
dbopmyny Twiomanu  chepsr;
BBIBOAWTE  (GOpMyIly st
BBIYHCIICHHS 00BEMOB
IapOBOTO CerMEHTa u
[IAPOBOTO  CEKTOpa; peIiaTh
3aJjaud ¢ TPUMCHCHHEM
dbopMyn 0OBEMOB PA3ITHIHBIX
TeJL

3.7.4,
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I'naBa 4. BekTOpbI B IPOCTPAHCTBE

oW HO6ZOETH60T ARSI ERTOORAROSS6 L

FoD o= "o W-

[Tonsatue BexTopa. PaBeHCTBO
BEKTOPOB.

CrnoxeHne U BEIYUTaHUE BCKTOPOB.
CYMMa HCCKOJIBKHUX BECKTOPOB.

YMHOKEHUE BEKTOPA HA YUCJIO.

Komnnanapueie BekTopsl. [IpaBuino
napajuiejenunesa.

Paznoxenue BCKTOpa 110 TpEM
HCKOMIUJIAHAPHBIM BCKTOPAaM.

3auer Ne 6 110 TeMam 1J1aBEI 4.

@opMyJIMpOBaTh ONPEIACICHUE

BEKTOpA, ero JUTAHEL,
KOJUIMHEAPHBIX W PaBHBIX
BEKTOPOB, PUBOIUTH
MIPUMEPBI buznuecKux
BEKTOPHBIX BEJIIMYMH.

OOBSICHATh, KaKk BBOJATCI

JICUCTBUS CIOKEHHUSI BEKTOPOB,
BBEIYUTAHUS BEKTOPOB Hu
YMHOKEHHS BEKTOpa Ha YUCIIO,
KakuMH  CBOMCTBAMHM  OHH
0071a/1a10T, YTO TAaKOE MPABUIIO

TPEYTOJIbHUKA, IIPABUJIO
napajiesiorpaMMa U IpaBUIIO
MHOTOYTOJIbHUKA  CJIOKECHHUS
BEKTOpPOB; peIlaTh  3ajJaud,
CBSI3aHHBIC C JICHCTBUSAMU Haj
BEKTOPaMH.

OOBSICHATh, KaKHE BEKTOPHI

Ha3bIBAIOTCSI KOMILIAaHAPHBIMU;
bopMynHpOBaTh U JOKA3HIBATH

YTBCPKIACHUC (6] IIPpU3HAKC
KOMIIJIAaHApHOCTHU TpEX
BCKTOPOB; O6’bHCH}ITB, B 4YCM
COCTOHUT IMpaBUJIO
mapajiiCICItIicaa CJIOKCHHA
TpEX HCKOMIIJTAaHAPHBIX

BEKTOpOB; (hopMynupoBaTth u
JIOKa3bIBaTh Teopemy 0
pas3yoKeHUH JII00Oro BEKTOpa
o Tpem JTAHHBIM
HEKOMIIJIAaHAPHBIM ~ BEKTOpaM;

IIPUMEHATh  BEKTOPBl  IpHU
peLIeHnn F€OMETPUYECKUX
3a/1a4.

3.7.4




52

I'naBa 5. MeToa koopauHaT B 15
npocrpancrse. JIBuxeHus.

[TpsmoyrosibHas cucTeMa KOOPAUHAT B 1
npoctpancTBe. KoopanHATHI BEKTOpA.
CBs13b MeX1y KOOpJIMHATaMH BEKTOpa U 1
KOOp/AMHATaMU TOYEK.
ITpocreiimue 3agaun B KOOpAMHATAX. 1
YpaBHenue chepsl. 1
VYron Mexay BeKTOpamu. 1
CkansipHOe NMPOU3BEICHHE BEKTOPOB. 2
Brruucnenue yrioB Mexay NpsIMbIMU U 2
IJIOCKOCTSIMH.
YpaBHEHHE MIOCKOCTH. 1
ITenTpanbHas cummerpus. OceBast 1
cuMMeTpus. 3epKajbHasi CAUMMETPHSL.
[TapannensHbIN IEpEHOC. 1
[TpeoOpazoBanue mopoous. 1
KonrtpomnbHas padora Ne 7 mo remam 1
TJ1aBHI 5.
3auet Ne 7 1o TemMaM IJiaBbl 5. 1

OOBIACHATh, Kak BBOIHUTCS
MPSMOYTOJIbHAS cucTeMa
KOOPAMHAT B TPOCTPAHCTBE,
KakK OTIPECIISAIOTCS
KOOPJMHATHl TOYKU U KaK OHU

Ha3bIBAIOTCH, KaK
ONpEAENAOTCS  KOOPJIMHATHI
BEeKTOpa; (opmynupoBaTh H
JIOKa3bIBaTh YTBEPXKACHHUSA: O
KOOpJMHaTax CYMMBI u
pa3HOCTH JBYX BEKTOPOB, O
KOOpJAMHATaxX  IPOU3BEACHMUS

BEKTOpa Ha 4YHCIIO, O CBS3H
MEXy KOOpANHATaMU BEKTOpa
U KOOpJAMHATaMHU €ro KOHIA U
Hayania; BBIBOJMTD U
UCIIOJIb30BaTh IPU PELICHUH
3amad  (GOpMyNbl  KOOpAMHAT
CepeIuHbl  OTpE3Ka, JJIMHBI
BEKTOpA M PACCTOSHUSA MEXIY
JIByMsI TOYKaMH; BBIBOAUTH
ypaBHeHHE c(depbl JTaHHOI'O
paauyca ¢ UEHTPOM B JIAHHOM
TOUKE.

OOBSICHATH, KaK ONpelesieTcs

yrol  MEXAY  BEKTOpaMu;
bopMyIHpOBaTh OMpEaCICHUE
CKaJISIPHOTO MPOU3BEICHUS

BEKTOpOB; (hopMynupoBath u
JIOKa3bIBaTh yTBEPKIAEHUS O
€ro CBOMCTBaX; OOBACHATH, KaKk
BBIYMCIIUTH YTOJI MEXAY JBYMS
NpSIMBIMH, A TakXke  yroi
MEXy TPSAMOH U MJIOCKOCTBIO,

HCIIOJIb3YA BBIPAXKCHUC
CKaJIIpHOTO IMPOU3BCACHUSA
BCKTOPOB qucpes nux
KOOPJAHWHATHBI; BBIBOJUTDH
YpaBHCHHC IIIIOCKOCTH,

IIPOXOJALIEH 4Yepe3 JaHHYIO
TOYKY U NEPHEHAUKYISIPHON K
JTAHHOMY BEKTOpy, U (popmymy
paccTosiHusL OT TOYKH [0
IJIOCKOCTH; IIPUMEHSATH
BEKTOPHO-KOOPANHATHBIU
METO[ pu peleHnn
reOMETPUUYECKUX 3ajau.

OOBACHATH, 4TO TaKkoe
OTOOpaX€HHE  MPOCTPAHCTBA
Ha ce0s M B KaKOM ClIyyae OHO

3.7.3,
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HAa3bIBACTCA IBHNKCHUEM
MIPOCTPAHCTBA; OOBSACHATH, UYTO
TaKoe IEHTpaJIbHAS
CUMMETpHUS, oceBas
CUMMETpHS, 3epKaJIbHas
CUMMETpUs U IapajuIeIIbHbIN
MepeHoc, 000CHOBBIBAThH

YTBEPXKICHUS O TOM, YTO 3TH
OTOOpaXeHHUSI  MPOCTPAHCTBA
Ha cels SIBIISIFOTCS
JBWOKCHUSIMHU; OOBSICHSATH, YTO
Takoe LEHTpalIbHOE TMoa0oue
(romoTeTus) u
npeoOpa3oBaHue MOJ00Ms, KaK
C TIOMOIIBIO TMPeoOpa3oBaHUs
noJo0usl BBOJUTCS MOHATHE
MOA00HBIX buryp B
IIPOCTPAHCTBE; IPUMEHSTh
JBUKEHHUSI U TPeoOpa3oBaHUs
o 00us pu pelieHnn
Te€OMETPHUECKUX 3a]1a4.

3aka04nTeIbHOE NOBTOPEHUE NPH 14
NOATOTOBKE K HTOT0OBOM aTTeCTAllNH
110 reOMeTpPHH.
Hroro: 68
COT'JTACOBAHO COI'-TACOBAHO
ITporoxoi 3aceqaHusi METOAMYECKOTO 3amecTuTeNnb JUPEKTOpa IO
00BbEIMHEHUS yYUTeNel MaTeMaTUKHI YBP I'ypseBa U.B.
MBOY COII Ne 18 ot 26.08.2021 1. Ne 1 « »
INomo6oponpko M.H. 202121 r.




