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1. IInanupyemMsble pe3yJbTaTbl OCBOCHHS y4eOHOro npeamera « MaremaTuka»

1.1. Ilnanupyemble JINYHOCTHBIE Pe3yIbTAThl 0CBOEHHUS YUeOHOT0 npeaMeTa «MaTeMaTuka»:

1) poccuiickasi TpakIaHCKas WACHTUYHOCTB, MATPHOTH3M, YBa)KEHHE K CBOEMY HAapojy, YyBCTBa
OTBETCTBEHHOCTH mepea PoauHoi, ropmoctu 3a cBod Kpail, cBowo Pomauny, mpouuioe u Hacrosiuee
MHOTOHAIIMOHAILHOTO Hapoaa Poccun, yBakeHHe rocyJapCTBEHHBIX CHMBOJIOB (rep0, (hiar, THMH);

2) TpaKJaHCKas TMO3UIMsS KaK aKTUBHOIO M OTBETCTBEHHOTO YiI€HAa POCCHUICKOro OOIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIHMOHHBIC IMpaBa M OOSN3aHHOCTH, YBAKAIOLIETO 3aKOH M MPaBOMOPSIOK,
00Ja/1alomero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAaHHO MPUHUMAIOLIETO TpPaTuI[MOHHbIE
HaIlMOHAJbHBIC M O0IIeYeIOBEUECKUE TYMaHUCTUYECKHE U IEMOKPAaTHUECKUE IIEHHOCTH;

3) TOTOBHOCTD K ciTy>KeHuto OTeuecTBy, ero 3aluTe;

4) chOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKd M OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO Ha JHAllore KYyJIbTYp, a TakkKe pa3IHuHbIX (opm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHNE CBOETO MECTA B IMOJIUKYJIBTYPHOM MHpE;

5) chopMHpPOBaHHOCTH OCHOB  CaMOpPa3BUTHS M  CAMOBOCIIMTaHHS B  COOTBETCTBHH  C
00IIEYEeTOBEYECKUMH LIEHHOCTSIMA W HJIeJIaMU TPaKIAHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEIBHOCTH;

6) ToslepaHTHOE CO3HAHUE U MMOBEJICHUE B MOJUKYIBTYPHOM MHPE, TOTOBHOCTh U CITIOCOOHOCTD BECTH
JIMAJIOT C JPYTUMHU JIFOJIBMH, JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS, HAXOAUTH OOIINE LEIH U COTPYIHUYATh
JUISL MX JIOCTHXKEHUS, CHOCOOHOCTH MIPOTUBOCTOSTH UICOJIOTUHN IKCTPEMU3Ma, HallMOHAIN3Ma, KceHohoouH,
JUCKPUMHUHALIMM TIO COLMANBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NpPU3HAKaM U JIPYTHM
HETaTUBHBIM COILMATBHBIM SIBJICHUSIM;

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMH, JICTbMH MJIAJIIIETO BO3PacTa, B3POCIBIMH B
o0pa3oBaTenbHOl, OOLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeOBATEIbCKOM, MPOEKTHONH M APYTUX BHUIAX
NeSITeTTbHOCTH;

8) HpaBCTBEHHOE CO3HAHHE M MOBEICHNUE HA OCHOBE YCBOCHHS OOIICUEIOBEYCSCKUX [IEHHOCTEH;

9) TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHUIO, B TOM YHCJIE CaMOOOpPa30BAHHUIO, HA MPOTSIKCHUH
BCEM JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEephIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIEIIHOM
poQeCCHOHAIBHON U OOIIECTBEHHOM JESTENHHOCTH,

10) oacreTmueckoe OTHOLICHHE K MHUpY, BKJIIOYas JCTETHKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHsATHE U pean3alMio EHHOCTEH 3I0pOBOro 1 6e30MacHOro o0pasa KH3HHU, MOTPEOHOCTH B
(U3NIECKOM  CaMOCOBEPIICHCTBOBAHWH, 3aHATUSAX  CIHOPTHBHO-O3IOPOBHTEIBHON  JESATEIHHOCTHIO,
HENPUSTHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHUE K (PU3MYECKOMY M TICHXOJIOTUIECKOMY
3J10pOBbIO, KAK COOCTBEHHOMY, TaK U JAPYTHX JIIOJIEH, yMEHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

13) oco3naHHBIM BBIOOP Oymymieil mpodeccud W BO3MOXKHOCTEH peaau3allii COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K NPO(PECCHOHATBHON NEATETbHOCTH KaK BO3MOYKHOCTH YYacTHs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPO0IeM;

14) chopMHPOBAaHHOCTH  DKOJOTHYECKOTO  MBIIUICHUS, TOHHUMAaHHS BJIHMSHUS  COIMAIBHO-
SKOHOMHYECKHUX IPOIIECCOB HAa COCTOSTHHIE IIPUPOIHON M COITUATEHON CPEIIbI; MPHUOOPETEHHE OTBITA YKOJIOT0-
HalpaBJIEHHON JEATENbHOCTH;

15) OTBETCTBEHHOE OTHOIICHUE K CO3AHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHSITHS IEHHOCTEH
CEMEUHOM KU3HH.

1.2. Mlnanupyemblie MeTampeAMeTHbIe PpPe3yJbTAaThbl OCBOEHHSI Yy4eOHOro mpeaMeTa
«MaremaTuka»

PerynsiTuBHbIC YHHUBepCaJIbHbIE y4eOHbIe 1eiicTBUS
BbInyCKHUK HAYy4YUTCH:
CaMOCTOATCIIBHO OIPCACIIATE LC/IN, 3aAaBaTh MapaMETPhl U KPUTCPUHU, IO KOTOPBIM MOKHO OIIPCACIIUTD,
YTO eJIb JOCTUTHYTA;



OIICHHBATh BO3MOJKHBIC IMOCIICICTBUS JOCTH)KCHUS IOCTAaBJICHHOW 1M B JACATEILHOCTH, COOCTBEHHOU
YKU3HU U )KU3HH OKPYIKAIOUINX JTIOCH, OCHOBBIBASICH HA COOOPAKEHUSAX STUKH U MOPAIIH;

CTaBUTb W (POPMYJIHPOBATH COOCTBEHHBIC 3aJladyd B 0OpPa30BATEIHHOM NEATEIBHOCTH W KU3HEHHBIX
CUTyaIUsX;

OIICHUBATh PECYpPChl, B TOM YHCJIC BpeMsl M Jpyrue HeMaTepHaIbHBIC PECYpPChl, HEOOXOIUMBIC JIs
JOCTHKCHHS IOCTABICHHOM 1I€/IH;

BBIOMpATh NYTh JOCTHIKEHHUS II€JH, IUIAHUPOBATh pEIIEHHWE ITOCTaBJICHHBIX 3aJad, ONTUMHU3UPYS
MaTepHualbHbIE U HEMaTepUaIbHbIC 3aTPATHI;

OpraHU30BBIBaTh 3(PHEKTHUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHUKEHUS TTOCTABICHHOM 11EJIH;

COTOCTABIIATH MOJYUYEHHBIN PE3yJIbTAT JEATEIbHOCTH C MIOCTABJICHHOMN 3apaHee 1eIbIO.

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
BbInyCKHUK HAY4YUTCSH:

UCKaTh U HaXOJIUTHh 00OOIIEHHBIE CIIOCOOBI PEIICHHUs 33/1a4, B TOM YHUCIIE, OCYIIECTBIATh Pa3BepHYTHIN
nH(GOPMaIIMOHHBIN MIOUCK U CTABUTh HAa €r0 OCHOBE HOBbIE (y4eOHBIE U TO3HABATEIILHBIC) 33/1a4H;

KPUTHYECKH OIICHWBATh M WHTEPIPETUPOBATh WMHGOPMALMIO C Pa3HBIX IO3WIUI, paclo3HaBaTh M
¢buKcupoBaTh MPOTUBOPEUHS B HHPOPMAIITMOHHBIX UCTOYHUKAX;

WCIIOJIb30BaTh PA3JIMYHbIE MOJEIBHO-CXEMATUUYECKUE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€H U OTHOIICHUIA, a TAK)Ke TPOTUBOPEUHIi, BHIIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

HaxOJuTb W HNPHUBOJUTH KPUTHUYCCKHUC APryMCHTHBI B OTHOLICHHU I[GﬁCTBHfI )51 CY)KIICHI/If/'I Apyroro,
CIIOKOMHO M Pa3yMHO OTHOCHUTHCA K KPUTHYECKHM 3aMEUYaHHUSM B OTHOILICHHUH COOCTBEHHOIO CYXICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJMTH 32 PAMKH Y4€OHOTO MpeIMeTa U OCYIIECTBISTH LieJICHANPaBICHHBIA TOUCK BOZMOKHOCTEH JIs
HIMPOKOTO IEPEHOCca CPEJICTB U CIIOCOO0B IEUCTBHUS;

BBICTpanMBaTh MHAMBUIYyAbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHHS CO CTOPOHBI
JPYrUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHU,

MEHSTh U YJEPKUBATh Pa3HbIE MO3UIIMU B IO3HABATEIILHOMN A TEIbHOCTH.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA
BbInyCKHUK HAy4YuTCH:

OCYIIECTBJISITh JICIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCHBIMH (KaK BHYTpPHU
o0pa3oBaTeNnbHON OpraHuM3aluy, Tak M 3a €€ MpefenamMu), MoAOUpaTh NapTHEPOB [UIsl JIEJIOBOMH
KOMMYHUKAITUU UCXOJIS1 U3 COOOpaKEHUN Pe3yIbTaTUBHOCTH B3aUMOJICHCTBHUSI, a HE TUYHBIX CUMIIATHH;

MIPH OCYIIECTBICHUU TPYMIOBOI pabOThl OBITH Kak PYKOBOAHUTENEM, TaK U YJIECHOM KOMaH/bI B Pa3HbBIX
posisix (TeHepaTop ujen, KpUTUK, UCTIOTHUTENb, BBICTYHAIONINN, SKCIIEPT U T.11.);

KOOPJIUHHUPOBATh M BBIMIOIHATH PabOTy B YCIOBHUSX PEabHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

Pa3BEPHYTO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCHOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U
MMMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH()IMKTOTEHHBIE CUTYallMd U MPEIOTBpalaTh KOH(IUKTHI 0 WX aKTHBHOU (hasbl,
BBICTPAMBATh JCJIIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIWIO, H30erasi IMYHOCTHBIX OIICHOUYHBIX CY)KJICHHM.

1.3. Iliianupyemble npeIMeTHbIE Pe3yIbTaThl 0CBOEHUS y4eOHOro npeamera «MaremaTnkay
Dnemenmovl meopuu MHOHCECME U MAMEMAMUYECKOI 10ZUKU
BbINYCKHUK HAYYUTCS:

- cBOOOJHO OMEpUPOBATH MOHATUSIMH: KOHEYHOE MHOXKECTBO, JJEMEHT MHOXKECTBa, MOIAMHOMXECTBO,
nepeceveHne, 00beTMHEHNE U PAa3HOCTh MHOXKECTB, YHCIOBBIE MHOXKECTBA HA KOOPJIWHATHON TPSIMO,
OTPE30K, UHTEPBAJI, MOJIYHHTEPBAJ, MIPOMEXKYTOK C BBHIKOJIOTOW TOYKOW, rpaduueckoe MpeacTaBleHue
MHOECTB Ha KOOPJUHATHOM TUIOCKOCTH;

- 3aJaBaTh MHOKECTBA MEPEUYUCICHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM,;

- ONepUpOBaATh MOHATUSAMU: YTBEPKJICHUE, OTPULIAHUE YTBEPKICHUSI, UICTUHHBIE U JIOXKHBIE YTBEPKICHUS,
MPUYKHA, CJIEJICTBUE, YACTHBIN ciyyail 00IIero yTBepKASHUsI, KOHTPIIPUMED;



MIPOBEPSITH MPUHAIIEKHOCTD JIEMEHTA MHOKECTBY;

HAXOJWTh TEpeceYeHre U OObEeIUHEHHE MHOXKECTB, B TOM YHCJE MPEICTaBICHHBIX TIpadUyecKu Ha
YHCIIOBOM MPAMOUN M HA KOOPAMHATHOM IIJIOCKOCTH;

MIPOBOJMTH JJOKA3aTEIbHBIE PACCYKIACHHUS ISl 00OCHOBAHUSI NICTHHHOCTH YTBEPKICHUH.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

HCIIOJB30BaTh YHMCJIOBBIC MHOKCCTBA Ha KOOpI[I/IHaTHOfI HpHMOfI n Ha KOOpI[I/IHaTHOﬁ IIJIOCKOCTH IJIA
OnmrucCaHus p€ajbHBIX ITPOLECCOB U ﬂBHCHHfI;
MMPOBOAUTDL ANOKA3AaTCIIBbHBIC PACCYXKACHUSA B CUTyallUAX HOBCCHHCBHOﬁ JKU3HH, IIPpU PCHICHUHU 3aa4 U3

JIPYTUX MPEIMETOB.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

ONepupoBamb NOHAMUEM ONPeOeieHUsl, OCHOBHbIMU BUOAMU ONpedesleHUll, OCHOBHbIMU BUOAMU MeopeM;
HOHUMAMb CYMb KOCBEHHO20 O0KA3AMeNbCmed;

ONepuUpoBaAmb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMEA,

NPUMEHSAMb Memo0 MaAmemMamuyeckol UHOYKYUuu 0Jisk NPOBEOeHUsl PACCYHCOEeHUN U O0KA3AMeNbCM8 U Npu

peutenuu 3a0ad.

B noeceownesnotl scusnu u npu uzyyenuu Opyeux npeomemos:

UCNONB308AMb MEOPEMUKO-MHOICECMBEHHBII S3bIK U A3bIK TOSUKU OJIs1 ONUCAHUS PEATbHBIX NPOYECCO8 U
A6IeHUU, NPU peueHuy 3a0ay Opyaux y4eOHvlx npeomemos.

Yucna u evipasxcenus.
BreInyCKHUK Hay4YuTCH:

CBOOOJTHO OIIEpUPOBATh MNOHATUAMU: HATYPAIBHOE YUCII0, MHOXKECTBO HAaTYpaJIbHBIX YHCEII, 1IEJI0€ YUCIIO,
MHOYECTBO LIEJIBIX YHCEN, OOBIKHOBEHHASI JPOOb, TecATHYHAs TpOOb, CMEIIAaHHOE YMCIIO, PAIlHOHAIBHOE
YHCII0, MHOXKECTBO PALIMOHAIBHBIX YHCEI, UPPALIMOHATIBHOE YUCIIO0, KOPEHb CTENEHH N, 1eHCTBUTENbHOE
YHCJIO, MHOXECTBO JIEHCTBUTENIBHBIX UYMCEN, F€OMETPUYECKAss UHTEpPIpETalus HaTypaibHBIX, LIEJBIX,
palOHaIbHBIX, JEHCTBUTEIbHBIX YHCEN,

MOHUMATb U OOBSACHATH PA3HUILY MEKY MTO3ULIMOHHON M HETTO3UIIMOHHOMN CHCTEMaMu 3allMCH YHCeT,
NEPEeBOIUTh YUCIIA U3 OHOM CHCTEMBI 3alMCH (CUCTEMBI CUMCIICHHS) B IPYTYIO;

JIOKa3bIBaTh M HCIIOJIb30BAaTh NPHU3HAKU JAEIUMOCTH CYMMBl WM IIPOM3BEACHHS IIPU BBIIOJIHEHUU
BBIUMCJICHUM U pellIeHnH 3a1a4;

BBITNOJIHATh OKPYTJIEHUE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YHACEN € 33JaHHOW TOYHOCTBIO;

CpaBHUBATh JICHCTBUTENIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

YHOPSAA0OYMBATh YKCa, 3alMCAHHbBIE B BUJIE OOBIKHOBEHHOM M JIECATUYHON ApoOu, yncia, 3alMCaHHbIE C
UCIOJIb30BaHUEM apU(PMETHUECKOT0 KBaIPpaTHOTO KOPHS, KOpHEH cTernenu Ooublie 2;

Haxoautb HO/] 1 HOK pa3nbiMu cioco0aMu U HCTIONIBb30BaTh UX MPU PELICHUH 3a/1a4;

BBINOJIHAThH BBIYMCIIEHUS U IPeoOpa30BaHusl BBIpAXKEHUH, colepKallluX ACHCTBUTENbHbIC YUCIIA, B TOM
YKclie KOPHU HaTypalbHbBIX CTEIEHEH;

BBITOJIHATH CTAH/JAPTHBIE TOXJIECTBEHHbIE MPE0OPa30BaHUS TPUTOHOMETPUUYECKUX, JIOTapU(PMUUECKUX,
CTETNEHHbIX, HPPALMOHATILHBIX BBIPAXKEHUH.

B nosceonesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

BBITOJIHATH U OOBSICHATH CPaBHEHHE PE3YIbTATOB BEIYUCICHHUH NP PEILICHUH TPAKTUYECKHX 3aJ1a4, B TOM
yuclie TPUOIMKEHHBIX BRIUMCICHUN, UCTIOB3YS pa3Hble CIIOCOObI CpaBHEHU;

3aMMChIBaTh, CPABHUBATh, OKPYTJIATh YUCIIOBBIE JAHHBIE PEAJIbHBIX BEJIMYHH C UCIOJIb30BAHUEM PA3HBIX
CUCTEM U3MEPEHHUS,;

COCTaBJISITh U OLIEHUBATh PA3HBIMHU CHOCOOAMU YHUCIIOBBIE BBIPAXKEHMSI MPU PEIICHUU MPAKTHUYECKUX
3aJa4 ¥ 3a/1a4 U3 JPyrux y4yeOHBIX MpPEIMETOB

BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

€80000HO ONepuUposams YUCIOBLIMU MHOICECMBAMU NPU PEeUleHUU 3a0aY;

NOHUMAMb NPUYUHBL U OCHOGHbLE UOeU PACULUPEHUS YUCTOBbIX MHOJICECTE,

671a0emsb OCHOBHBIMU NOHAMUAMU MEOPUU 0eTUMOCU NPU PeUleHUU CIAHOAPMHbIX 3a0ay



umemsv 6a306vle NPEOCMABIeHUs. 0 MHONCECMBE KOMNIEKCHbLX YUCe;

CB0D0OHO BLINOIHAMb MONCOECTBEHHbIE NPEOOPAZ0BAHUA MPULOHOMEMPULECKUX, I02APUDMUYECKUX,
CMeNneHHbIX GbIPANCEeHU,

enadems popmynot 6unoma Hetomona,

NPpUMEHAMb NPU peuleruu 3a0ay meopemy o aunetinom npeocmasienuu HOJ;

npumeHams npu peweHuu 3aday Kumaiickyro meopemy 06 ocmamkax,

npumeHamv npu pewenuu 3aoad Manyro meopemy @epma;

VMemb 8bINOHAMb 3ANUCL YUCAA 8 NOZUYUOHHOU CUCEME CUUCTEHUS,

NPUMEHAMb NPU peuleHUU 3a0ad MmeopemuKo-4uciogvle PYHKYUL: YUcio u Cymma oerumeret, QyHKyuro
Dinepa,

NpUMeHAMb NPU peuteruu 3a0ay yentvie opoou,

NPUMEHAMb NPU PeUeHUU 3a0ay MHO20UNEHbl C OeliCINEUMEeNbHbIMU U YebiMU Kod(duyuenmamu,
61a0emsb NOHAMUAMU NPUBOOUMbLI U HENPUBOOUMbLL MHO20YIEH U NPUMEHSAMb UX NPU peulenuy 3a0ay;
npumenams npu pewenuu 3a0ad OcHosHyio meopemy aneebpul,

NpUMEHAMb NPU peuleHuU 3a0a4 npocmeniuiue QyHKyuu KOMNIeKCHOU nepemMenHol KaxK

ceomempuuecKue npeo6pa306anuﬂ.

Ypaenenu}l U Hepaesencmea

BbinyckHUK HayuMTCS:

CBOOOJTHO ONEpUPOBaTh IMOHATHSAMM: YpPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YpaBHEHUS U
HEPaBEHCTBA, YPABHEHUE, SBIIAOIIECECS CIECICTBUEM IPYTOr0 YPAaBHEHUs, YPABHEHUS, PABHOCWIbHBIC HA
MHOX€ECTBE, pAaBHOCUJIbHbIE IPe0Opa30BaHusl ypaBHEHUH;

pelaTh pa3Hble BUJIbl YPABHEHUM U HEPABEHCTB U UX CUCTEM, B TOM YHMCIJIE HEKOTOPBIE YpaBHEHUS 3-1 U
4-i1 creneHe, 1poOHO-pallMOHAIbHBIE U UPPALMOHAIIBHBIE;

OBJIaJICTh OCHOBHBIMM THUIIAMHU II0KA3aTENbHbBIX, JOrapu(pPpMUUECKHUX, HPPALMOHAIBHBIX, CTEHEHHBIX
YPaBHEHUI U HEPABEHCTB U CTaHJAPTHBIMU METOAAMU UX PELICHUH U IPUMEHATD UX IIPU PELICHUH 3a1a4;
IIPUMEHSATH TeopeMy be3y K peleHno ypaBHEHU;

IIPUMEHATH TeopeMy Buera [uis peleHns HEKOTOPBIX YPaBHEHHM CTENIEHU BBILIE BTOPOH;

MOHMMATh CMBICT TEOPEM O PAaBHOCHIIBHBIX U HEPABHOCHJIBHBIX MPE0Opa30BaHUSAX YPAaBHEHUN U YMETb
UX JIOKa3bIBaTh;

BJIa/IETh METO/IaMU PEIICHUs YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BbIOMPATh METO/I PEIICHUS U
000CHOBBIBAThH CBOM BHIOOD;

MCIIOJIb30BaTh METOJI MHTEPBAJIOB JJIsi PEIIEHUs HEPABEHCTB, B TOM 4YHCIIE JPOOHOPAIMOHAIBHBIX U
BKJTIOYAOIIUX B ce0s1 MPPALIMOHATIBHBIE BHIPAKEHHUS;

pemiare anredpanvyeckrue ypaBHEHHs U HEPABEHCTBA U UX CUCTEMBI C MapaMeTpaMu aareOpanyeckum U
rpadu4ecKuM METO/IaMH;

BJIQJIETh PA3HBIMU METOJIAMH J10OKA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YHCIIAX;

n300paxaTh MHOKECTBA Ha IUNIOCKOCTH, 33/JaBa€Mble YpaBHEHUSIMHU, HEPABEHCTBAMU U UX CUCTEMaMU;
CBOOOJTHO MCIMOJIb30BaTh TOXKIECTBEHHBIE IPE0OPa30BaHUs MIPH PEILICHUH YPAaBHEHUN U CUCTEM
YPaBHEHUM.

B noeceonesnotl scuznu u npu uzyuyeHuu Opy2ux npeomemos:

COCTaBJISITh M pellaTh ypaBHEHHs, HEPABEHCTBA, UX CHUCTEMbl IPH PEIICHUHU 3aJad APYTUX y4eOHBIX
[IPEAMETOB;

BBITNOJHATH OLEHKY MPaBAOINOA00Ms pe3ysIbTaTOB, MOJyYaeMbIX MPU PELUICHUH Pa3INYHbIX YpaBHEHU,
HEPaBEHCTB U MX CHCTEM IPH PEIICHUH 33]a4 APYTHX Y4eOHBIX MPEIMETOB;

COCTaBJISITh U pelllaTh YpPaBHEHUS U HEPABEHCTBA C apaMeTpaMU MpHU PEIIeHNH 3a/1a4 APYTUX y4eOHBIX
IIPEAMETOB;

COCTABJISITh YPaBHEHHE, HEPABEHCTBO WM HMX CUCTEMY, ONMUCHIBAIOIIME PEAJBHYI0 CUTYAIMIO WIN
MIPUKIIAJHYIO 33/1a4y, UHTEPIPETUPOBATH I1OJYyUYEHHBIE PE3YJIbTAThI;

HCIIOJIb30BaTh IIPOIPaMMHBIE CPEJICTBA IIPH PEIIEHUH OTIEIIBHBIX KJIACCOB YPABHEHUH U HEPABEHCTB.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:



- €80000HO onpeldensimb Mun u 6vlOUpamv Memood peuleHus NOKA3AMEeNbHbIX U J02apu@Muyeckux
VPaBHeHUll U HepaGeHCms, UPPAYUOHANbHBIX YPAGHEHUU U HEPAGEeHCMS, MPUSOHOMEMPUYECKUX
VPABHEHUIl U HEPABEHCME, UX CUCTEM,

- €80000HO pewiams cucmembl JUHENUHbIX YPAGHEHU,

- pewiamb OCHOBHble MUNbl YPAGHEHULl U HePABEHCME C NAPAMEMPAMU;

- npumensams npu peuwieHuu 3a0ay Hepasencmea Kowu — Bynsxoeckozco, bepuynnu, umems
npeoCcmasieHue 0 HePABEeHCMBAxX MelHCOY CPEOHUMU CIEeNeHHbIMU.

Dyukyuu
BbInyCKHUK HAY4YUTCSH:

Brnazsers mOHATHSMU: 3aBUCUMOCTD BEJTMUWH, (PYHKIIHS, apryMeHT U 3HaueHue (QpyHKIH, 001acTh
OIpeIeIeHUs] 1 MHOKECTBO 3HauYeHUH QyHKIMH, rpaguK 3aBUCUMOCTH, TpaduK QyHKIUH, HYIH
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YUCIIOBOM MPOMEXKYTKE, yObIBaHHE HA
YHCJIOBOM IIPOMEXKYTKE, HauOoIbllIee 1 HaMMEHbIlee 3HaueHHe (PyHKIMU Ha YUCIOBOM IPOMEXKYTKE,
nepuoauieckas GyHKINs, TIEPUOJ, YeTHAS U HeYeTHast QYHKIMH; yMETh IPUMEHSTh 3TH MOHATHS TIPH
pEILLIEHNN 3a]a4;

BJIQ/IETh NOHITUEM CTENIEHHAsI PYHKIUS; CTPOUTH €€ rpaUK U yMETh IPUMEHSATh CBOMCTBA CTEIIEHHOU
(GYHKLIMU NpU peLIeHU! 3a/1a4;

BJIAJICTh MMOHATUSAMH TOKa3aTelbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX IpaUKU U YMETh IPUMEHSTh
CBOMCTBA MMOKA3aTeJIbHOM (DYHKIIMM IPU PELICHUH 3a/1a4;

BJIAJICTh MMOHATHEM JlorapupMUIecKast GyHKIUsS; CTPOUTH €€ TpaduK U YMETh IPUMEHSTh CBOHCTBA
JorapupmMuueckoi (yHKIMU OPU PELICHUH 3a/1a4;

BJIAJICTh MMOHATUSMHU TPUTOHOMETPHUECKUE (PYHKITUH; CTPOUTH UX I'paMKU ¥ YMETh IPUMEHSTH CBOWCTBA
TPUTOHOMETPUUYECKUX (DYHKUUI NP peIIeHUH 3a1a4;

BJIAJICTh MOHATHEM OOpaTHast QYHKIHS; TPUMEHSTH 3TO TIOHSATHE IPH PEIICHUH 3a71a4;

IPUMEHSTh [IPU PELICHNUH 33/1a4 CBOMCTBA (D)YHKIMNA: YETHOCTh, IEPUOANYHOCTD, OTPAHUYEHHOCTD;

IPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanus rpadukoB QyHKUINI;

BJIAJICTh MOHATUSAMH YUCIIOBAs MOCIIEI0BATENbHOCTD, apuMeTHUECKast U TeOMETpUUECKasi IPOrPeccus;

IPUMEHSTH [P PEIICHNH 33]]a4 CBOICTBA U MPU3HAKU apU(PMETHUECKON 1 FeOMETPUUECKOI MPOTPECCHiA.

B nosceounesnoii scuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

- OIpeleNsTh 10 rpaduKaM U MCIOIb30BaTh [ pEIICHUs MPUKIIaIHbIX 33]]a4 CBOICTBA peabHbIX
IPOILIECCOB U 3aBUCUMOCTEH (HanOoJbIlIMe U HAUMEHBIINE 3HaYEeHUs, TIPOMEXYTKH BO3paCTaHUS U
yObIBaHUS QYHKIUU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, aCUMITOTHI, TOUKH Iepernda, nepuoj u T.11.);

- MHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOM CUTyallNH;. ONPEAEINATH 10
rpadukam npocTenime XxapakTepuCcTUKN NEPUOANYECKUX MPOLIECCOB B OMOIOTMH, SKOHOMUKE, MYy3bIKE,
paxuoCBA3M U Jp. (aMIUTUTYAA, IEPUOJ U T.I1.)

- BbINYCKHHMK NOJYYUT BO3MOKHOCTb HAYUYHMThCSH:

- 81a0emv NOHAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHAMb NPU PeUleHUU 3a0ay;

- NpuUMeHsAmb Memoobl peuleHus npocmetux OupgpepeHyuanrbHuIX ypagHeHuil nepeozo U 6Mopo2o
NOPsIOKO8.

dnemenmol mamemMamuyecKkozo aHanu3a
BeinycKHUK Hay4uTCH:

Brnaners nonsTHeM 6eckoHEUHO yOBIBaroIIasi FeOMETpUYECcKas Iporpeccust 1 yMeTb IPUMEHSTh €ro Npu
pELIeHUH 3a/1a4;

IIPUMEHSATD U1 PELIEHU 3a/1a4 TEOPHUIO IPEIETIOB;

BJIQ/IETh MOHATUSIMHU OECKOHEUHO OO0JIbIIINE U OECKOHEUHO Majible YHCIOBBIE MOCIEA0BATEIHLHOCTH U YMETh
CpaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJble MOCIe0BaTeNbHOCTH;

BJIQ/IETh MOHITUSMHU: TPOU3BOIHAS (YHKIIMHU B TOUKE, IPOU3BOIHAS QYHKIUY;

- BBIYUCIIATH MPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIUI U X KOMOMHAIINA;

- HCcclefoBaTh (PyHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI;

- CTpOWTb IpadMKu U MPUMEHSATH K PEIICHHIO 3a/1a4, B TOM YHUCIIE C TapaMeTpoM;



- BJIQJICTh MOHATUEM KacaTellbHas K rpaduky QyHKIUU U YMETh IPUMEHSTh €ro IPU PEIlIeHUH 3aay;
- BJAJETh MOHATUAMU epBooOpa3Has pyHKIUS, ONpeIeICHHbIN HHTETpa,

- IMPUMCHATDb TCOPEMY HBmTOHa'Heﬁ6HHHa " €€ CIICACTBUA IJId pCUICHUA 3aaa4.

B noeceonegnoil scuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.
- pemiath NpHUKJIAJHBIC 3a/1a4u U3 OUOJIOTUU, GUBUKH, XUMUH, SKOHOMHUKHU U IPYTHX IPEIMETOB,
CBSI3aHHBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK IIPOLIECCOB;
HMHTEPIPETUPOBATH MOTYUYCHHbBIE PE3YIbTAThI
BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

- €80000HO 61a0eMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A O/ BbIYUCTIEHUS
nPOU3B0OHBIX PYHKYUU OOHOU NePEMEHHOLL,

- CB0D0OHO NpUMeHAMb annapam MamemamuyecKko20 aHanu3a 0isl UCC1e008anus QYHKYUL u
nOCMpOeHUs. 2paghuKos, 6 MoM YUCLe UCCTe008AHUSL HA BbINYKIOCHb,

- onepupogamv nousmuem nepeooopazHol pyuKyuu 0 peuieHus 3a0ay;

- 081a0emb OCHOBHLIMU c8edeHusMU 00 unmezpane Hvtomona-Jletionuya u e2o npocmeiuiux
NPUMEHEHUSIX,

- onepupogamv 6 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPAOKOE,

- yMemb NpuUMeHsImb NPU peueHuU 3a0ay C8OUCMEa HeNPEPbl8HbIX QYHKYUIL,

- YyMemb npumMeHAmsb NPU peuleHuu 3a0ay meopemsl Beliepwmpacca,

- YyMemb 6bINOJHAMb NPUOTUNCEHHBLE BbIYUCTIEHUSL (MeMOObl PEUleHUsl YPABHEHU, GbIYUCTeHUS
onpeoeneHH020 UHme2paia);

- yMemb NpUMeHsImb NPULOACEHUE NPOU3BOOHOI U ONPEOCIEHHO20 UHMEeSPALd K PeuleHur 3a0ay
ecmecmeo3HanUs;
611a0enmb NOHAMUSIMU BMOPAs NPOU3BOOHASL, BLINYKIOCIb 2PAPUKA QYHKYUU U YMEMb UCCIe008aMb

@yHKYUIO HA BBINYKIOCD.

Cmamucmuka u meopus eepoamuocmei, 102uKa u KOMOUHAMOpUKa
BbInyCKHUK HAy4YuTCH:

OrniepupoBaTh OCHOBHBIMU ONTUCATEIHHBIMH XapaKTEPUCTUKAMH YUCIIOBOTO HAOOpa, MOHSITHEM T'eHepaTbHas
COBOKYITHOCTh U BBEIOOPKOU U3 Hee;

- ONepUpOBaATh MOHATHUSMU: YACTOTA U BEPOSITHOCTH COOBITHS, CYMMa U MPOU3BEICHUE BEPOSTHOCTEMH,
BBIUHCIISTH BEPOSTHOCTH COOBITUI HAa OCHOBE MOJCYETa YUCIIA UCXOJIOB;

- BJAJIETh OCHOBHBIMHU MOHATUSMU KOMOUHATOPUKU U YMETh UX MPUMEHSThH NPU PEIICHUH 3a/1a4;

- HMMETh Mpe/ICTaBIeHHe 00 OCHOBAX TEOPUU BEPOSTHOCTEM;

- HAMEThb NPEACTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIIyYalHBIX BEIMUYMHAX U PACTIPENICTCHUSIX, O
HE3aBHUCUMOCTH CIIy4YalHbIX BEIUYHUH;

- HAMETh NPEACTABICHUE O MATEMATHUYECKOM OKUJAHUU U JUCIIEPCUU CITyYallHbIX BEIUYNH;

- HAMETh IIPEACTABICHUE O COBMECTHBIX PACIPEACICHUAX CIyYaAUHbIX BETUYNH;

- TIOHUMAaTh CYTh 3aKOHA OOJBIITUX YKCET U BELIOOPOYHOTO METO/1a U3MEPEHHS BEPOATHOCTEH;

- HAMETh IIPEACTABICHUE O HOPMAJIBHOM PACIPEACIICHUU U TPUMEPAX HOPMAJILHO PACIIPEAEIEHHbBIX
CIIyYalHBIX BEJIMYHH;

- HAMETh IIPEACTABICHUE O KOPPEIIALMU CIyYaHbBIX BETUYHH.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos.

- BBIYHCIATH WIH OIICHUBATh BEPOSITHOCTU COOBITUH B pealbHOU KU3HU; BEIOUPATH METO b
MOJIXOIAIIETO MPEACTaBIECHUS U 00paOOTKH JaHHBIX

- BpINYCKHHUK MOJYYUT BO3MOKHOCTbh HAYYHThCS:

- UMemb npeocmasieHue 0 YeHMpaibHoU npeodebHol meopeme,

- umMemv npeocmasienue 0 8bl60POYHOM KOIPhuyuenme Kopperayuu u IUHeUHol pecpeccuul;

- umMemb npeocmasienue 0 CMamucmudecKux 2unome3ax u npogepke CMamucmudecKol 2unomessl, o
cmamucmuxe Kpumepus U ee ypoeHe 3HAUUMOCHIU,

- UMemb npeocmasiienue 0 CeA3U IMNUPUYECKUX U MeOpemudeckux pacnpeoeneHull;



- umems npedcmasienue 0 KOOUposanuu, 080UUHOU 3aNUCU, 0BOUUHOM Oepese;

- 81a0emsb OCHOBHbIMU NOHAMUAMU meopuu 2paghos (2pag, epuiuna, pebpo, cmeneHnsb Gepuiutbl, Nymbs 8
epaghe) u ymemv npuMeHAMb UX NPU PeUuleHuu 3a0auy,

- uMemvb npeocmasierue 0 0epesbax U ymems NPUMEeHAmMs NpU peulenuy 3a0a4;

- e1ademsv NOHAMUEM CEAZHOCb U YMeNmb NPUMEHAMb KOMNOHEHMbL CESI3HOCIU NPU PeuleHUul 3a0a4;

- YyMemb OCywecmsisims nymu no peopam, o00xoovl pebep u eepuiut epaga,

- umemv npedcmasieHue 00 UIEPOBOM U CAMUTLIOHOBOM NYMU, UMemb NPedCmasieHue 0 mpyoHoCmu
3a0a4u HAXOHCOEHUSA 2AMUTILINOHO8A NYMU;

- e1ademv NOHAMUAMU KOHEYHbLE U CHEMHble MHONCECMEA U YMemb UX NPUMEHSAMb NPU peuleHul 3a0ay,

- YyMemb NpUMeHAMb Memoo MAmemMamuyeckol UHOYKYUU,
yMemb npumensme npunyun JJupuxie npu pewenuu 3a0ay.

Texcmoewie 3a0auu
BbInyCKHUK HAY4YUTCSH:

- peuaTh pasHbIC 3ada4u MIOBEIIIICHHOU TPYAHOCTH;

- aHaJM3UpOBaTh YCJIOBHE 3aJlauyM, BBHIOMpPATh ONTHUMAJBHBIM METOJ pelIeHHs 3aJaud, paccMaTpuBas
Pa3InIHbIC METOJbI;

- CTPOUTH MOJIETIb PEUICHHS 3a/1a4H, IPOBOJUTH JI0Ka3aTeIbHbIC PACCYKICHUS MPU PEIICHUH 33/1a4U;

- pemarp 3amauu, TpeOyromme mnepedopa BapHAHTOB, MPOBEPKH YCIOBHW, BBIOOpPA ONTUMAIILHOTO
pe3yIbTarTa;

- AHAJIM3UPOBATE U MHTCPIIPETUPOBATH MOJTYUYCHHBIC PCIICHHA B KOHTCKCTC YCJIIOBHA 3a/1avH, BI>I6I/IpaTI>
pelleHus1, He MPOTUBOPEYaIIie KOHTEKCTY;

- TIEpeBOJUTH MPH PEIICHUH 3a1a4d WHPOPMALUIO U3 OJHOW (OPMBI 3alIMCH B APYTYIO, UCTIONB3YS IPU
HEOOXOJJUMOCTH CXEMBbI, TAOJIULIbI, TpaUKH, TUATPAMMBI.

B noeceownesnotl scusnu u npu uzyyeruu Opyeux npeomemos:
peliaTh IpakTHYeCKUe 33Ja4d U 33]]a4i U3 JPYTUX MPEIMETOB

T'eomempus
BbInyCKHUK HAYyYHMTCH:

-  Bnagerp reoMmeTpMuecKMMH TOHSATHSMHU IPU pEHICHWHM 3aJad W TMPOBEACHUM MaTeMaTHYECKUX
pacCy KICHUN;

- CaMOCTOSTENbHO (POPMYIUPOBATh ONPEJIEICHNUS TEOMETPUUECKUX (PUTYD, BBIIBUTaTh TUIIOTE3bI O HOBBIX
CBOMCTBax U MpHU3HAKaX reoMeTpHUUecKuX (GpUryp u o00CHOBBIBATH MJIM ONPOBEPraTh MX, 0000IIATh WK
KOHKpPETH3UPOBaTh pe3yJIbTaThl Ha HOBBIX Kiaccax (Uryp, MNPOBOJUTH B HECIOXKHBIX CIIydasx
KJaccu(uKauo GUryp mo pa3aIuuyHbIM OCHOBAHUSM;

- HCCIenoBaTh  YEPTEXKH, BKIOYas KoMOMHauMM  (GuUryp, U3BJIEKaTb, HMHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMALIHIO, IPEACTABICHHYIO Ha YepTexkax;

- pemiaTth 3aJla4yl FTE€OMETPUUECKOI0 COJIEpKaHus, B TOM YHCIIE B CUTyalUsIX, KOT/1a aJITOPUTM PELICHUS He
clieflyeT SIBHO W3 YCIIOBHS, BBIIOJHATh HEOOXOAMMBIE [UIS pEIIeHUs 3aJa4yd JIOTOJHUTENbHBIE
MOCTPOEHHUS, UCCIIEIOBATh BOZMOKHOCTh IPUMEHEHUSI TeOpeM U (pOpMyII JUIsl pelIeHus 3a/1ay;

- y™meTh (GOpMYIMPOBATEH U JOKAa3bIBATh T€OMETPUUECKHUE YTBEPKICHNUS;

- BJIQJICTh MOHATUSIMU CTEPEOMETPHUU: MPU3Ma, apauleNenue1, TupaMuaa, TeTpadap;

- UMETb MpPEJCTaBICHUS 00 aKCHOMaX CTEPEOMETPUU U CIIEACTBUSAX U3 HUX M YMETb IPUMEHSTh UX MpU
pEeIIeHnH 3a/]a4;

- YMETb CTPOUThH CEYEHUS MHOTOIPDAHHUKOB C HCIOJIb30BAHMEM pPa3jIMYHBIX METOJIOB, B TOM YHCIE U
METO/Ia CIIEOB;

- HMMETh MNPEACTABIECHUE O CKPEIIMBAIOIIMXCS MPSAMBIX B IPOCTPAHCTBE M YMETh HAXOAUTH YIrod M
paccTosiHuE MEXy HUMU;

- NPUMEHATH TEOPEMBI O APAJUIETBHOCTH MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE MPU PELLIEHUU 3a/1a4;

- yMeTh NPUMEHSATH NapauieIbHOE MPOESKTUPOBAHKE ISl U300paskeHus: GuUryp;

- YMETb IPUMEHSATh NEPIEHANKYIIPHOCTH NPAMOM U IJIOCKOCTHU IIPU PELLIEHUH 3a4a4;

- BJIQJICTh MOHATUSMHU OPTOTOHAJIBHOE MPOEKTUPOBAHME, HAKJIOHHBIE U UX MPOEKIUH, YMETh MPUMEHSITh



TEOpEMy O TpeX MEepPHEeHIUKYIIpax NPy PEeLICHUH 3a/1a4;

- BJAJETh MOHATUSAMH PACCTOSIHUE MEXAYy (urypamu B NPOCTPAHCTBE, OOIIMK MEPHEHIUKYISAP JABYX
CKPEIIMBAIOIIUXCS MPSMBIX U YMETh IPUMEHSTh UX MPU PELICHUU 33]1aY;

- BJIAACTD IIOHATHUCM YTI'OJI MCIKIAY HpHMOﬁ 1 INIOCKOCTBIO U YMCTD IIPUMCHATH €0 IIpHU pCIICHUN 3a/1a4;

- BJIQJICTh MOHATUSMU JBYTPAHHBIN YTOJI, YTOJI MEXAY MIIOCKOCTSIMHU, NEPICHIUKYISIPHBIE IIOCKOCTH U
YMCTb NPUMCHATH UX IIPU PCUICHUHA 3a1a4;

- BJIQJICTh MOHATUSMU MPU3Ma, apaJuIeTeHuel U MPUMEHATh CBOMCTBA Mapaulefienue1a Mpyu pelieHun
3az1ay;

- BJIQJICTh MOHSATUEM MPSMOYTOJBHBIN Mapajieenune/ U IPUMEHSITh €ro IPU PeleHUH 3a/1a4;

- BJIAACTDb MOHATUAMU IMUpPaMUid, BUJABI IIMpaMU, S3JICMCHTBI HpaBHHLHOﬁ nmupamMuJibl 1 YMCTb IIPUMCHSATH
UX [IPHU PELICHUHU 33]a4;

- UMETh NPEJICTABICHUE O TeopeMe Diliiepa, NPaBUIbLHBIX MHOTOIPAHHHUKAX;

- BJIQJICTh MOHSATUEM ILIOMIAAH TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSTH €0 MPU PEeLUICHUH
3az1ay;

- BIJIQJICTh MOHATUSMU Tella BpallleHUs (LUIUHAP, KOHYC, map u cdepa), uX CEUeHUs U YMETh IPUMEHSTh
UX IIPU PELICHUY 3a/1a4,

- BJIQJICTh MOHATUSMU KacaTelIbHbIE MPSAMBbIEC U IUIOCKOCTH U YMETh IPUMEHSTh U3 MPU PEUICHUH 3a/1a4;

- HMETHh NPCACTABJICHUA O BIMCAHHBIX W OIIMCAHHBIX cq)epax U YMCTb IIPUMCHATH UX IIPU PCUHICHUM 3a1a4;

- BIJIQJCTh MOHATUSAMU 00BEM, 00BEMBbI MHOTOTPAaHHUKOB, TEJl BPAILLEHUS U IPUMEHSTH X IPU PEIICHUU
3a/1ay;

- HMMETh MPEeJICTABICHHE O pa3BepTKe MMWIMH]IPA U KOHYCA, TUIONIAI1 TOBEPXHOCTH IHIMHAPA U KOHYCA,
YMCETb NPUMCHATH UX IIPU PCUICHUHA 3a1a4;

- HMMETh MPEJICTaBICHHE O IO chephl U YMETh MPUMEHSTH €r0 MPH PEIICHUH 3a]1a4;

- YMCTb pClIaTh 3a1a41 Ha KOM6I/IHaIII/II/I MHOT'OI'PaHHUKOB U TCJI BPALICHUS

- HMMETh MPEJICTaBICHHE O MOJOOUH B MPOCTPAHCTBE U YMETh PEIIATh 33/1a4l Ha OTHOIICHHE 00BEMOB U
TUTONIAIeH TOBEPXHOCTEH MOJOOHBIX PUTYD.

B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:
COCTAaBIISITh C MCITOJIL30BAaHUEM CBOMCTB reOMETPHUICCKUX (1)I/Il"yp MaTEMATHYCCKHUE MOACIIN JIA

PEIICHHMA 3a4a4 MPAKTUYCCKOr'0 XapaKTepa U 3aaa4 U3 CMEKHBIX AUCIUILINH, UCCIICA0BATh IMOJTYYCHHBIC
MOZCIIN U UHTCPUPECTUPOBATL PE3YyJIbTAT
BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

- Hmemo npedcmaeﬂeHue 00 akcuomamu4eckKom Memode;

- enademsv NOHAMUEM 2eOMEMPULECKUE MECMA MOYEK 8 NPOCMPAHCMEE U YMemb NPUMEHSIMb UX OJis
peuieHus 3a0ay;

- yMemb NpUMeHsImb 05l PeUleHUs 3a0ay C80UCMEd NILOCKUX U 08YZPAHHBIX Yel08, MPeXePaHHO20 yaid,
meopembl KOCUHYCO8 U CUHYCO8 OJis MPeXePaHHO20 yeld;

- enademv NOHAMUEM NEPNREHOUKYTISIPHOE CeUeHUe NPUSMBL U YMemb NPUMEHSMb €20 NPU PeuleHuy 3a0ad,

- umemv npeocmasierue 0 080UCMEBEHHOCMU NPABUTbHBIX MHO2OCPAHHUKOS,

- e1ademsv NOHAMUAMU YEHMPATbHOEe U NAPATIENbHOe NPOEKMUPOS8AHUe U NPUMEHAMb UX NPU
NOCMPOeHUU CedeHUll MHO202PAHHUKO8 MemOoOOM NPOEeKYUll,

- uMemsb npeocmasienue 0 pazeepmke MHO202PAHHUKA U Kpamuatiuem nymu Ha NO8epXHOCMU
MHO202DAHHUKA,

- umMemvb npeocmasienue 0 KOHUYeCKUx cedeHusx;

- uMemb npedcmasierue 0 Kacarnuwuxcs cgepax u KoMouHayuy mei 6paujenus u ymems npumMeHsms ux
npu pewenuy 3a0ay;

- npuMeHsmb Npu peueHuU 3a0ay QOpMyILy paccmoanus om MmoyKu 00 NIOCKOCMU,

- 81ademsv pasHbIMU CHOCODAMU 3a0AHUS NPAMOLL YPAGHEHUAMU U YMemb NPUMEHAMb NPU peudeHul
3adau,

- npuUMeHAmb Npu peueHuU 3a0ay U 00Ka3amenbCmee meopem 6eKMopHblil Memoo U Memoo
KOOpOUHam;
- umems npeocmasienue 06 akCuomax oovema, npuUMeHAms Gopmynsl 06bEM08 NPAMOY20IbHO20
napainnenenuneoaq, NPpUsMbl U NUPAMuobl, mempa’opa npu peuleHuu 3a0ad;



- NpuMeHAmMb meopemvl 00 OMHOUWEHUAX 00LEMOB NPU PEUeHUU 3A0aY,

- NpuUMeHsAmb UHMEeSPA 0I5 BbIYUCTEHUS 00EMO8 U NOBEPXHOCIEl el 6DAWeHUs, BbIUUCTEHUS
nI0WAoU cghepuyeckoeo nosica u 0ovema waposoco Ciosi,

- uMemb npeocmasienue 0 08UNCEHUAX 8 NPOCMPAHCMEe. NAPALIeIbHOM NepeHoce, CUMMempuu
OMHOCUMENLHO NIOCKOCIU, YEHMPATbHOU CUMMEMPUU, NOBOPOME OMHOCUMENLHO NPIMOL,
BUHMOBOU CUMMEMPUU, YMeMb NPUMEHAMb UX NPU PEUeHUU 3a0ay,

- umems npedcmasienue o nIOWaou OPMO2OHANLHOU NPOEKYUL;

- UMemb npeoCcmasieHue 0 MmpexepanHoM U MHO2OSPAHHOM Yelle U NPUMEHAMb C8OUCMEA NILOCKUX
Vel08 MHO20ZPAHHO20 Veld NPu peueHuu 3a0ay,

- UMemb npeoCmasieHus 0 npeoopPa308aHuL NOO0OUA, 2OMOMEMuUU U yMemb NPUMEHAMb UX NPU
peweHuu 3a0a4,

- YyMemb peuams 3a0ayu Ha NI0CKOCIMU Memooamu cmepeomempuu,; ymems nPUMeHsams hopmyvl
00beM08 npu peuleHuU 3a0at.

Bekmopul u koopounamut ¢ npocmparncmee
BbInyCKHUK Hay4YuTCH:
- Bragerh MOHATHSAMEU BEKTOPBI U UX KOOPIUHATHI;
- YMETh BBINIOJHSITH ONEPAIUU HaJl BEKTOPAMH;
- HCIIOJIB30BaTh CKAJSIPHOE MPOM3BEACHNE BEKTOPOB IPU PEIICHUH 3a/1a4;
- IPHUMEHSTh YPaBHEHHE IUIOCKOCTH, POPMYITy paCCTOSIHHS MEX/y TOUYKaMH, YPAaBHECHHE CHEphI
MIPY PEIICHUH 33]1aY;
- IPHUMEHSTH BEKTOPBI U METOJI KOOPJAUHAT B IPOCTPAHCTBE NIPU PEIICHUU 3a/1a4 BhIMycKHUK
MOJIYYUT BO3MOKHOCTh HAYYHThCSI:
- Haxooumv 006vem napanieienuneda u mempa’opa, 3a0AHHbIX KOOPOUHAMAMU CBOUX BEPULUH,
- 3a0a6amv NPAMYIO 8 NPOCMPAHCMEe;
- Haxoo0ums paccmosiue om mouKku 00 NIOCKOCMU 8 cucmeme KOOPOUHAam;
HAaxoo0ums paccmosiHue Mexcoy CKpewusauumMucs NPSImMouiMu, 3d0aHHbIMU 8 cucmeme

KOOpOuHam.

Hcemopus mamemamuku
BbInyCKHUK HAYYUTCS:

- Hmets npezacTaBieHne O BKJIa/I€ BBIAAIONUXCS MATEMAaTHKOB B Pa3BUTHE HAYKU;
MIOHUMATh POJIb MAaTEMATUKH B pa3BUTUn Poccun

Memoowvt mamemamuku
BorinyckHUK Hay4uTCH:

- Hcnonp30BaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA, MPOBOJINUTH JI0KA3aTEIHCTBO M BHIIOIHSATH
OTPOBEPKEHUE;

- NPUMEHSTh OCHOBHBIE METOJIBI PEIICHUS MATEMAaTHIYECKUX 3a7a4;

- Ha OCHOBE MAaT€MAaTHMYECKUX 3aKOHOMEPHOCTEU B MPUPOJIE XapaAKTEPU3OBATH KPACOTY U
COBEPIIIEHCTBO OKPY’KAIOIIETO MUPA U MPOU3BEACHUI UCKYCCTBA;

- IPUMEHSTH NPOCTEUIINE TPOTrPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
MIPHU PEIICHUA MaTeMaTUUECKHUX 3a/1a4;



M0JIb30BAThCS MPUKIATHBIMU TPOrPaMMaMi U POTpaMMaMH CUMBOJIbHBIX BBIYMCIICHUHN IS
UCCIIEIOBaHMS MAaTEMaTHYECKIX O0BEKTOB
BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUTHCS:

- NpUMeHAmb Mamemamuieckue 3HaHUus K UCCLe008AHUIO OKPYHCAIOUje2o Mupa (Mooeiuposanue
Qusuueckux npoyeccos, 3a0auu SIKOHOMUKU).

TemaTn4eckoe INIAaHUPOBaHHE

Auredpa
10 xnace
Pa3nenl Tembl Koa-Bo [XapaKkTepHCTHKA OCHOBHBIX BH/I0B J1eATe1bHOC
4acoB y4eHHKA
I's1aBa 1. JleficTBUTE/ILHBIC YHCJIA 18 Haxonute cymmy 6eckOHEUHO yOBIBaOIIEH
reoMeTpuueckoi  mporpeccuu.  llepeBoauts
1 Llenbie 1 palOHaJIbHBIC YHCIIA 2 OECKOHEUHYIO TIEPUOIUUYECKYIO JPOOh B
OOBIKHOBEHHYO
- pOOb. [IpuBoauTH IIPUMEPBI (naBatp
2 JleHCTBATENBHEIE THCIa 2 OIpeieNIEeHuE) apu(pMeTHUECKUX KOpHEH

HaTypajlbHOM creneHu. lloscHATe Ha mHpumepax

[MOHATHE CTEIEHH C JIOOBIM HeﬁCTBHTeHBHBIM
IIOKa3aTCJICM.

3  |beckoneyHo yObIBaromas 2
reOMeTpUYECKask IPOrPeccHs

[IpumensaTh mpaBWiia ACUCTBUN C paJuKallaMH,

4 ApudmMeTrHIecKuii KOpeHb 4
N BBIPQKCHHUSIMH CO CTCIICHSIMH C PAMOHAIBHBIM
HATypPAIbHOH CTCTICHH MoKa3areieM (1r06BIM NEHCTBUTEILHBIM
5 CremneHsb ¢ palluOHATBHBIM U 5 [M0Ka3aTeJIeM) npu BBIYHCIICHHSIX u
NIECTBUTEIIbHBIM IIOKA3aTEIIMH NMPe0OPasOBAHMSX BEIPAKCHHIA.
Jloka3pIBaTh TOXJECTBA, COAEp)KAIIHe KOPEHb
Ypok 060011eHus 1 2 HATYpaJIbHONH CTEMIEHH U CTENEHU C JHOOBIM
CHCTEMATH3AIIN 3HAHHH NCHCTBUTENLHBIM ~ TTOKa3arejaeM,  MPUMCHSIS
pa3JInYHbIE CIIOCOOBI.
[TpumeHsITH YMCHHS peoOpa3oBHIBATH

BBIPAXKXCHUA W JOKa3blBAThb  TOXIACCTBA  IIPH

KonTtponsHas pabota Ne | 1 [pELIeHNH 3a]1a4 TOBBIIIEHHON CI0XKHOCTH
I'naBa I | Crenennas gpyHkuus 18
6 CrenenHas ¢pyHKIMS, €€ CBOICTBa 3 Io rpaduKam crereHubx hyHKIii (B
1 rpaduk

3aBHCHUMOCTH OT ITOKa3aTelsi CTENEHH) ONUCHIBATh
X CBOMCTBA (MOHOTOHHOCTb, OTPAHUYEHHOCTb,
YETHOCTh, HEYETHOCTD). CTPOUTH CXEeMAaTHUYECKU
rpaduk cTerneHHol (PyHKINY B 3aBUCUMOCTH OT
[IPUHA/JIEKHOCTH 110Ka3aTeNsl CTENEHN (B
QHAJTMTUYECKOM 3aIllMCH pacCMaTPUBAEMOM
(YHKIIMN) K OTHOMY U3 pacCMaTPUBAEMBIX
YHCIIOBBIX MHOXECTB (IIPH MOKa3aTesx,
[TPUHAJIEKALIIX MHOKECTBY LIEJIBIX YUCEI, IPU

7 B3anmHO 00paTHbIC PYHKITUN 2 TIOOBIX IEHCTBUTENBHBIX MOKA3aTeNAX) U
.Crnoxxnast pyHKuus [EepEUYUCIATh €€ CBOMCTBA.




8 PaBHOCWIIbHBIE YPaBHEHHUS U

HEpaBEHCTBA

OnpenensTs, ABIseTCS U GYHKIUS 0OPaTUMOH.
CtpouTth TpaduK CIOXKHOW PYHKITUH, APOOHO-

9 HppanuoHanbHble ypaBHEHUS

parMoHaIbHON (DYHKITUU dJIEMEHTAPHBIMH
MeTonamu. [IpuBoINTE IPUMEpPHI CTEIIEHHBIX

10«  |UppanuoHanbHbIe HEPABEHCTBA

(dyHKIUH (3a1aHHBIX C TTOMOIIBIO (POPMYIIBI WITH
rpaduka), obJagaronux 3aJaHHBIMU CBOMCTBAMU

Ypok 00001eHHs 1
crucTeMaTU3alluy 3HAaHUH

(Hampumep, orpaHUYEHHOCTH). Pa3zbsacHATH cMbICI
[IEpEYHCIIEHHBIX CBOMCTB. AHAIM3UPOBATh
noBegeHne  (QYHKUMHA  Ha
pa3IMYHbIX yyacTKax 00JIaCTH ONpeeeHus,
CpaBHUBATh CKOPOCTH BO3pacTaHus (YObIBaHUS)

Ypok 00001eHHs 1
crucTeMaTU3aluy 3HAaHUH

(YHKIMH. dopmyupoBarh OlpecIeHUs
[EPEUYNCICHHBIX CBOWCTB.
Pacrio3HaBaTh PaBHOCHUJIbHBIE IPEOOpPa3OBaHMS,
npeoOpa3oBaHus, NPUBOASIINE K YpPaBHEHUIO-
CJIEICTBHUIO.
Pemrats IIpocTenIne UppalOHAIbHBIC
YpaBHEHHUS, UPpPaLMOHAIIbHbIE HEPAaBEHCTBA M HX
cucreMbl. Pacno3HaBate rpaduku U CTPOUTh
rpadUKu CTENEHHBIX QYHKIHH, UCITONIb3YS
rpadornocTpouTen, U3y4yaTh cBOiicTBa (pyHKIUI 1O
UX rpapuKam.
@DopMyIUpOBaTh TMIIOTE3bl O KOJIMYECTBE KOPHEN
YpaBHEHHI, COJEpKAIIUX CTENEHHbIE (QYHKINU, U
NpoBEepATh UX. BbIMONHATE 1peoOpa3oBaHus
rpaguKoB CTEIIEHHBIX
(yHKUMHA: TapajuledbHbI HepeHoc, pacTsHKEeHue
(coxatue) BIOOJAbL OCH  OpJAMHAT  (IIOCTPOEHHUE
rpauKOB C MOJIYJSMH, IOCTpOCHHE TIpaduka
00paTHOM QYHKIINH).
[IpuMeHsATH CBOIiCTBa CTeNEeHHOW (YHKUMU TpU
pelleHnyd  OpUKJIAgHBIX  3afad W 3a1a4
MOBBILICHHON CII0)KHOCTH

I'nasa II|l. Iloka3aTtenbHast pyHKIUSA

12

[lo rpaduKam 1MokazaTesbHOW (QyHKIMU
onMchiBaTh €€  CBOMCTBA  (MOHOTOHHOCTb,

11

[TokazarenbHas  QyHKUUS,
e€ cBolicTBa U rpaduk

orpaHnyeHHOCTH).I [puBoIUTH pUMEPDI
MoKa3aTebHOM (DYHKIHMH (33JJaHHON C TTOMOIIBIO

12

[loka3aTenbHbIC YPABHEHUS

(dbopmybl miu rpaduka), oOnaaroreit
33 JTaHHBIMH CBOWCTBAMH (mampumep,

13

[TokazaTenbHbIC
HEepaBEHCTBA

14

CuctemMbl  MOKa3aTENbHBIX|
YpaBHEHU U HEPABEHCTB

Ypok  o0oOmeHuss u
CHUCTeMaTHU3alliy 3HAaHUH

KonrtponbHas padora Ne 2

OTPAaHUYEHHOCTH). PazbsiacHATh CMBICH
[EPEUNCIICHHBIX  CBOMCTB. AHanu3upoBaTh
MmoBeficHHEe (YHKIMHA Ha Ppa3IUYHBIX Yy4acTKax
0o0JacTH  ompeneNeHus, CpPaBHUBATh CKOPOCTH
BO3pACTaHMs (yObIBaHMS) GyHKIH.
DopMyJIHpPOBaTh ONPEECICHUS] EePEUUCIECHHBIX
cBOMCTB. Pemareb npocTediMe IOKa3aTelbHbIE
YpaBHEHUS, HEPABEHCTBA M X CUCTEMBI. Pemath




[OKa3aTeIbHbIC YpaBHEHHUS METOJIaMHU
pa3NoKEeHUsT Ha MHOXHUTENH, CIocoOOM 3aMEHBI
HEU3BECTHOIO, C  HCIIOJIb30BAHMEM  CBOWCTB
(GyHKIMU, peliaTh YpaBHEHHS, CBOJSIIMECT K
KBaJJPATHBIM JppandoHanbHeIM.  Pemate

MoKa3aTeJbHbIE ypaBHEHUS, PUMEHSIS

pa3nuuHble MeToabl. Pacmo3HaBath rpaduku u
CTpOUTh TIpaduK  MOKa3aTeIbHOW  (QPYHKIHH,

HCII0JIb3YS rpadonocTpouTen, U3y4aTh
CBOMCTBA byHKIII o rpadgukam.
DopMyIMpOBaTh TUMOTE3bl O  KOJUYECTBE
KOpHEH ypaBHEHUH, CoZepIKaIINX
MMOKa3aTeIbHYI0 (YHKIHIO, W TPOBEPATH UX.
BoInonHATh npeobpazoBaHus rpaduka
MMOKa3aTeJIbHON byHKIUU: napasuieIbHbIN

TIepeHOC, pacTshKEHHE (C)KaTHe) BAOJb OCH OPIMHAT|
(moctpoeHne rpauKoB ¢ MOAYJISIMH, ITIOCTPOCHHE
rpadpuka oOparHoil  Qynkuuu). [IpumeHsATH
CBOMCTBa IMOKa3aTeNbHONW (PYHKIMU MPH PEIICHUN
NPUKIAJAHBIX 33aJad M 33Ja4  IOBBIIICHHON
CIIOKHOCTHU

BoinonHATe  mpocTeimme  npeodpazoBaHuUs

JIorapu(pmMUYECKIX BBIpa)KEHU I c
MCTIOJh30BAHUEM  CBOMCTB  JlorapuMoOB, C
nomompio  Gopmyn mepexona. Ilo rpaguxy

aorapudmuyeckoit byHKIUN
ONMHUCBHIBaTh €€  CBOICTBAa  (MOHOTOHHOCTb,
orpannueHHocTh). I lpuBoauTH PUMEPBI
norapudmuueckoil  GyHKIUU (3amaHHOMC
[TOMOILIbIO (hopMyIbI WU rpaduxka),
oOnajaroreit 3aJaHHBIMU CBOICTBaMH
(Hanmpumep, OTpaHUYEHHOCTH).  Pa3bsicHATH
CMBICT MIEPEUNCIIEHHBIX CBOICTB.

AHaTM3UpOBaTh  TOBeAeHWe  (QyHKIUH  Ha

pa3IMYHBIX  Y4acTKaXx oOO0JIaCTH  OIpeesIeHHs,
CpaBHMBaThb CKOpPOCTHU BoO3pacTaHus (yObIBaHUSA)
(byHKIMHA. ®opmyIupoBaTh OIpeeIeHus

[IEPEUYNCIICHHBIX CBOWCTB. Pemars mnpocreimme
norapudmuueckre YpaBHEHUS,
Jorapu(pMUUECKUe HEPABEHCTBA M HMX CHCTEMBI.

Pemarp norapudmuyueckre ypaBHEHUS
pa3nUYHBIMU MeToJaMU. Pacrio3HaBaTh rpaduku U
CTpouTh Tpaduk JorapupmMuieckon (QyHKIUU,

I'masa IV. Jlorapupmuueckas GyHKkumus 19
15 Jlorapudmsr 2
16 CgoiicTBa jorapugmon 2
17 JlecsiTuunbIe u 3
HaTypaJbHbBIE JTOTapH(MBEI.
dopmyna nepexona

18 Jlorapugmuueckas 2
¢byHKIUs, €€ cBOICTBa U
rpaduk

19 Jlorapugmuueckue 3
yYpaBHEHHS

20 Jlorapugmuueckue 4
HEpaBEHCTBA
Ypok 060011eHus 1 2
CHUCTEMaTU3aluy 3HaHUU
Ypok 060011eHus 1 1

CHUCTEMaTH3alliy 3HaHUH

VCITIOJIB3Y S rpadonocTpouTend, U3y4aThb
CBOMCTBA byHKIIN o rpadukam,
(hopMyIHpOBaTh THUIIOTE3BI O KOJIUYECTBE KOpPHEH

ypaBHEHUH, COJEPIKAIIUX JIOTapU(DMUUECKYIO




(dbyHKIMIO, 1

MPOBEPSATh HX. BBIMOTHATH MpeoOpa3oBaHUA
rpadguka Jorapu(pMHIECKOM byHKIHH:
MapajuieIbHbIIl TIEPEHOC, pacTshKeHue (Cokarue)
BIOJb OCH OpAMHAT (IOCTpoeHHe TrpadukoB c

MOJIyJISIMH,  TIOCTpO€HHE Tpaduka 0oOpaTHOH
dbyukmun). [ IpuMeHsTh CBOMCTBA
morapumMuueckod  (GYHKIMHM TPH  PELICHUU
NPUKIAJHBIX 33aJad M 334a4  IOBBIILIEHHON
CJI0KHOCTH
I'naBa V. Tpuronomerpudeckue 27 [lepeBoaUTh TpPagyCHYIO MEpy B paJMaHHYIO U
opmy.ibI oOpatHO. HaxonuTh Ha OKpPYKHOCTH TOJIOKEHHUE
TOUKH, COOTBETCTBYIOLIEH JAHHOMY
21  [PagmanHas mepa yria 1 NICHCTBUTEILHOMY YHCILY. Haxonuts 3naKM
3HaYeHUH CHUHYyca, KOCHMHYCa, TaHI€HCa YHUCIa.
22 [[1oBOpOT TOYKU BOKpPYT 2 BEISBIATE  3aBUCHMOCTH  MEXIYy  CHHYCOM,
Hauana KOOpIHHAT KOCHHYCOM, TaHT€HCOM OJHOI0 M TOTO Xe YIJa.
23 2 [IpuMeHsTH  JaHHBIE  3aBUCUMOCTH  JUIA
Ompenenerue cumyca, J0Ka3aTeIbCTBA  TOK/IECTBA, B HACTHOCTH HA
ONpeNeIEHHBIX MHOKECTBax. [IpUMEHATh TpH|
KOCHHYCa M TAaHICHCA yriia npeoOpa30BaHUSAX U BBIYUCICHUSX (OPMYJIbI CBSI3U
24 3HaKH CHHYCa, KOCHHYCa U 1 TPUTOHOMETPUYECKNX (QYHKIMH yIjaoB a M -a ,
TaHI'€HCa (dbopMynbl  croXeHHsA, (GOpMyJbl JABOWHBIX U
MOJIOBUHHBIX  YIJIOB, (OPMYJBI  IPUBEICHHUSA,
25  [3aBUCHMOCTB MEXTY 2 (opMyJIBl CyMMBI U PAa3HOCTU CHHYCOB, CYMMBbI U
CUHYCOM, KOCUHYCOM U Pa3HOCTH KOCHUHYCOB, IPOM3BEIEHUS CHHYCOB MU
TAHT€HCOM OJHOTO M TOTO KE KOCUHYCOB. JlOKa3bIBaThb TOXAECTBA, HPUMEHsI]
yria pa3IUYHbIE METOABI, HMCHOJb3ys BCE H3yUEHHBIE
(opmybl. [IpuMeHATh Bce U3yUEHHBbIE CBONCTBA U
26 [Tpuronomerprueckue 3 (GopMyJIBl TIPH PEUICHWW TPHKJIAIHBIX 33134 ||
TOKIECTBA 3a]1a4 TOBBIIICHHOHN CIIOKHOCTH
27 |CuHyc, KOCHHYC ¥ TaHTE€HC 1
YIJIOB a U -a
28 | ®opMyIIbI CIOKEHUS 3
29 |CuHyc, KOCHHYC ¥ TaHTE€HC 2
JIBOMHOTO yTiia
30 |CuHyc, KOCHHYC U TaHTE€HC 2
MOJIOBUHHOTO yTJia
31 |®opmyIbl IpUBEICHUS 2
32 3
CyMMa 1 pa3HOCTb CUHYCOB.
CyMMa 1 pa3HOCTb KOCUHYCOB
Ypok 000011eHus 1 2
crcTeMaTH3alluy 3HAaHUH
Ypox 06001IeHNS 1 1

cricTeMaTHU3alluy 3HAaHUU




I'nasa VI. Tpuronomerpuyeckue

18

YPaBHEHUSA
33 YpaHenue Cos X = a 3 YMeTh  HaxoJIWTh apKCUHYC, apKKOCHHYC
> )
3 VpasHcnue Sin X = a 3 ApPKTAHTE€HC I[ef/'ICIBI/ITeJIBHOFO YHUCIIA.
[IpuMeHATh CBOMCTBAa apKCUHYyCa, APKKOCUHYCA,
35 VpasHenne ig X = a 2 ApKTaHreHca 1ncia. HpI/IMeHSETB (bopMym,{ JUTSt
HaXOKJIEHUsI KOPHEN ypaBHEHUM COS X = a, SIN X =
36 Pemienie 5 a, 1g x = a. YMeTp pemarb TPUTOHOMETPUUYECKUE
EPHFOHOMETPHUCCKHX YPABHEHUS: JIMHEHHBIE OTHOCHUTEIIBHO CHUHYCA,
. KOCHHYCa, TaHT€HCa yriia (4ucia), CBOJSIIUECS K|
YPABHCHHIH KBaJ[paTHBIM M JpyrUM  anreOpanyecKum
37+ [Iprvepsr PeImicHEA 2 YPaBHEHUSAM  IIOCIE€  3aMEHbl  HEHU3BECTHOIO,
MPOCTEUIIINX CBOISIITUECS K IPOCTEUILINM
TPUTOHOMETPUYECKUX TPUTOHOMETPUYECKUM  YpPaBHEHHUSIM  TIOCJIE
HEPABCHCTB pa3NoXKEeHUs Ha
MHOXHUTeNU. Pemats omHOponHbIE (TMEpBOM U
Vpok  ob6obmenums w2 g
. BTOPOIl CTENEHN) ypaBHEHUS OTHOCUTEIFHO CUHYCa
cucTeMaTusallnil SHaHUH U KOCHHYCA, & TAK)K€ CBOJSIIHUECS K OJHOPOIHBIM
KonrtponbHas padora Ne 3 1 YPABHEHUSM. Hcnonw3zoBarh METOJ|
BCIIOMOTarenpHoro  yria. llpumensts Meron
MpEIBAPUTEIFHON OIIEHKH JIEBOM W MPABOM YacTeu
ypaBHEHUsS. Y METh PUMEHSATh HECKOJIBKO METO/IOB
[PU PELICHUN YPABHEHUSI. Pewmatp
HECJIOKHbIE CUCTEMBI
TPUTOHOMETPUYECKUX  ypaBHeHUW.  Pematp
TPUTOHOMETPUYECKHE HEPABEHCTBA C TMTOMOIIIBIO
€AUHUYHOU  OKpyxkHOcTH. IIpuMeHsTH Bce
3y4eHHBIE
CBOMCTBa u CIOoCOObI pelieHus
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB
[PU PEIICHUH MPUKIIATHBIX
3a/1a4 ¥ 3a]1a4 MOBBILIEHHOMN CII0KHOCTH
HUToroBoe noBTopeHue 24




11 kaacc

Pasnennt Tembl Koa-Bo Xapakrepucruka OCHOBHBIX BH/10B
4acoB AeAITeJIbHOCTH Y4YeHHKa
(pao.
nporp.)
I'naBa VI. Tpuronomerpunueckue 20 ITo rpadukam ¢GyHKIMH ONMUCHIBATH MX CBOWCTBA
(MOHOTOHHOCTb, ~OTPAaHUYEHHOCTh, YETHOCTb,
GbyHKIIH HEYETHOCTb,  NEPUOAMYHOCTH).  IIpuBOaUTH
npuMepbl pyHKIMH (33aHHBIX C TOMOILBIO
38 3 dbopmynel  wnum rpaduka),  OONATAIONINX
Obuacts ONPENCICHUA H 3aJaHHBIMU CBOWCTBAMHU (mampumep,
MHOZKCCTBO 3HAYCHHUH OrpaHUUYEHHOCTH). PaszbscusTs CMBICT
TPUTOHOMETPHYCCKHUX QyHKIHIA MepPEUYNCICHHBIX CBOMCTB. M300paxkaTs rpaduku
39 [Yérmocrts, HEYETHOCTD, 3 CITOJKHBIX dysKumit C IOMOILBIO
[HEPUOANIHOCTD rpadormoCcTpOUTENICH, OITMCHIBATh X CBOWCTBA.
TPUTOHOMETPHYCCKUX BYHKIMIA Pemate  mpocredmme  TPUTOHOMETPUYECKHE
40 CBolicTBO (pyHKIMH y= 3 HEPaBEHCTBA, UCTOb3Ys I'paduK QyHKIUU.
COs X u e€ rpaduk Pacro3HaBath rpad)MKi TPUTOHOMETPHYCCKUX
41 |CgoiictBo byHKIIN y= 3 (byHKLUH, rpaduku 00paTHBIX
Sin X u eé rpaduk TPUTOHOMETPUUECKUX
42 |Cofictsa i rpagui GyHKwi y > ¢ysnkuuid. [IpumMeHsaTs 1 J0Ka3bIBaTh cBOiCTBa
00paTHBIX TPUTOHOMETPHUYECKUX (DYHKITHH.
=lgxu y =cCtg X Crpouts rpauku 37eMeHTapHbIX GYHKLIUH,
MCIIOJIb3YSI rpadonocTpouTen, U3y4aThb
43« |OGpartible TPUrOHOMETPHIECKHE 3 CBOWCTBA 3JIEMEHTApHBIX (PYHKIUII 110 UX
dyHKIHH rpadukam,  (QOpPMYIHPOBATH  THUIOTE3Bl O
KOJIMUECTBE KOPHEN YpaBHEHUI, CONEPIKALUX
PJIeMEHTapHbIe QYHKIUH, U IPOBEPAThH
uxX. BpmonHATe npeoOpa3oBaHusi TrpadUKoOB
Ypok 0000mmIeH s 1 2 DJIEMEHTaPHBIX byHKUIMHI: napajuieIbHbII
CHUCTEMATH3alNK 3HAaHUN MIEPEHOC, PACTSKEHUE
(cxxatue) BoJIb ocu opauHaT. [IpumMeHsTs 1pyrue
KonTpossHas padora Ne 1 1 QJIEMEHTapHBIE CIIOCOOBI MOCTPOEHHs TpaduKOB.
YMeTh NpUMEHSATh  pa3iHuHbIe
METO/IbI JOKA3aTENbCTB HCTUHHOCTU
I'n1aBa VIIIL Ilpou3Boanas u eé 20
reoMeTpuYecKnii CMbICJI
a4 [Ipoussonmas 3 [IpuBOIUTE NpHUMEpPHl MOHOTOHHOW YHCIIOBOMH
[OCJIeZI0BATEIBHOCTH, nMeronIei npenaes.
BeluncnaTe  mpeAensl  MOCIEN0BaTEIbHOCTEM.
_ BbIsicHATh, ABISETCS JM  IOCIEJOBATEIbHOCTh
45 [llpomseoast CTeNEHHON 3 cxomsmeiics. I[lpuBomuTh TIpUMephl  QYHKIMIA,
bynxmm SBIISFOILIUXCSI HETPEPHIBHBIMH,
46 |[pasuna mupdepenunpoparus 3 MMCIOINX  BEPTHKAJIBbHYI, TOPHU30HTAIBHYIO
ACUMIITOTY. 3aIlliChIBaTh YPAaBHEHHE KaXIOU U3
47 [poussonubie HCKOTOPBIX 4 PTUX aCUMIOTOT. YMeThb Mo rpaduky GyHKIUU
PIIEMEHTAPHbIX yHKUME OTpeAEIATh IPOMEXYTKH HEMPEPHIBHOCTH U TOYKU
48  |[['eoMeTpUUECKUN CMBICI 4

pa3pbiBa, €CIIM TaKHe UMEIOTCS. Y METh JJOKa3bIBaTh
byHKIHH.

HEMPEPHIBHOCTh




[POU3BOIHOMN

Ypok 006001IeHNS 1
cucTeMaTU3aluy 3HAaHUU

Haxonuth yrioBoi Ko3(ppUIIMEHT KacaTelbHOU K|
rpaduky QyHKOHH B 33aJaHHOW Touke. Haxomuthb
MIHOBEHHYIO CKOpPOCTH JBI)KEHHS MaTepuaibHOU
TOUKH.

Ypok 006001IeHNS 1
CHCTeMaTH3aluU 3HAHHIA

AHanu3upoBaTh  IMOBeJAeHHE  (QyHKUMIA  Ha
pa3IMYHBIX ~ y4acTKax oO0JIacCTH  ONpeeNeHHs,
CpaBHUBATh CKOPOCTH Bo3pacTaHusi (yObIBaHHUS)
(byHKIHIA.

Haxoauth IIPOU3BOIHBIC 3JIeMEHTapHBIX
¢ynkuuid. HaxomuTh  NpPOM3BOJHBIE  CYMMBI,
NpOU3BENEHUSI M YacTHOTO JBYX  (PyHKUMIA,
[MPOU3BOAHYIO CIIOKHOMN

byukiun Y = f (KX + b). O6BsiCHATD U
WJLTIOCTPUPOBATH MOHATHE Mpeesia Mo-
CJIEIOBATEIbHOCTH. [IpuBonuTs  mpUMEpHI
[10CJIEI0BATENbHOCTEN, HMMEIOIUX IMpelel U He
umeronux mnpezaena. I[lonb3oBatbes Teopemoit o
Mpeaeine MOHOTOHHOM

OTPaHUYEHHOM IOCIIEJOBATENILHOCTU. BBIBOJIUTH
(hopMyIIBl JUIMHBI OKPYXHOCTH M IUIOIIAAN KpyTa.
OOBSACHATH U WILTIOCTPUPOBATH MOHSATHE Mpeena
(YHKITUY B TOYKE. [IpuBOIUTE IPUMEPHI
(GyHKIUH, HE UMEIOUIMX IMpeaena B HEKOTOPOi
TOYKE. BEIYHCIATE TIpeeTbl PYHKITHIA.
AHanu3upoBaTh  MOBeJAeHHEe  (QyHKIM  Ha
pPa3IMYHBIX y4yacTKax oO0JacTh  OIpeneeHHUs.
Haxoautb acCUMOTOTBI.

Boluncnate npupaiieHue  (QyHKIMH B TOYKE.
CocraBnATh W HCCIEAOBAaTH  Pa3HOCTHOE
oTHomieHne. Haxoguts mnpenen  pazHOCTHOIO
OTHOIICHHUS.

BbluncnsaTe 3Ha4eHHE MPOU3BOJHOM (yHKUIMU B
TOUKe (IO OMPEEICHHUIO).

HaxoauTh yrioBoil k03p@uIMeHT KacaTelnbHON K
rpaduKy QyHKIMH B TOUKE C 3aJJaHHOM aOCIUCCOM.
3anuchIBaTh YpaBHEHHE KacaTelbHOM K Tpaduky
(GyHKIMH, 331aHHON B TOUKE.

HaxoauTh NpOU3BOAHYIO CIIOKHOM  (DYHKIIMH,
o0OpaTHOU (yHKIHU.

[I[ppuMeHAT  MOHATHE  NPOWU3BOAHOW  TIPH
CIIEHUH 3a/1a4

I's1aBa IX. IlpuMeHeHne Npou3BOAHOM K
HCCIeA0BAHNI0 PyHKIUI

18

49

Bospactanne u  yObIBaHUE
byHKIIUU

50

JKCTpeMyMbl QYyHKIIUU

Haxonutb BTOpPYIO MNPOM3BOJHYIO U YCKOPEHHE
polecca,  ONUCBIBAEMOTO  C  IOMOIIBIO

(dhopmynbl. HaxonuTh MpOMEXYTKH BO3pacTaHUs U
yObIBaHMs (yHKIUH. J[OKa3piBaTh, YTO 3aJaHHAs]

51

[I[puMeHeHne NPOU3BOIHON K|
MOCTPOEHUIO rpadukoB
byHKIHI

¢yHkuus Bo3pactaer (yObIBaeT) Ha yKa3aHHOM
npoMexyTke. HaXomuTe TOYKM MHUHHMyMa H

MakcumyMa Qynkuuu. Haxoaute




52 HawnOosbIiee 1 HAaMMEHbIIIEE 3 HanOoJIbIIIee M HAUMEHbIIIee 3HaUeHUs! (PYHKIUHN HA
3HaueHUsl HYHKIIUU OTpE3KE. Haxonute HanOobIIEE U
53+ Brinykiocts rpaduka 3 HauMeHblllee 3HaueHHs (yHkuuu. Hccnenosats
byHKIMI, TOUKH neperuda (YHKIIMIO C TOMOIIBIO0 IPOU3BOAHON U CTPOUTH €€
Ypok 00001IeHN u 2 rpaduk. [IpuMeHATh MPOM3BOAHYIO MPH PEUICHUN
CHCTEeMAaTH3aI[uu 3HAHUU TEKCTOBBIX, TCOMETPHUICCKUX,
KonTponbHas padota Ne 2 1 (usnueckux u npyrux 3amaq
I'naBa X. UuTerpan 17
54 [TepBooOpaznas 2 Berauciasate npuOMMmKEHHOE 3HAYCHHE ITUIOMIAIM
KPUBOJIMHENHOM TpaIleluH.
55 [TpaBuia HaxOKACHHS 2 HaxoauTh nepooGpasHbie GyHKIMIA: Y = X P, 1€
epBOOOPA3HBIX p OR, y =sin X, Yy = cos X, Y = tg x. Haxoauts
nepBooOpasubie pyukuuii: T (X) + g(x), kf (X) u f (kx
56 [Tnomans 3 +b).
KPUBOJIMHEHHOM BoIYucnsaTh MI0maa KpUBOJIUHEHHON Tparenuu ¢
Tparnewui 1 MHTerpat nomomibio  ¢opmynsl  Herorona—IJleitOauia.
Haxomuth npHUOIMKEHHBIC 3HAYCHUS
S7 Boluncnenue MHTErpanos 2 MHTCTPAJIOB.
BpruuciaTe wiomanas KpUBOJIMHEMHONW Tpameuu ¢
MOMOIIIbIO MHTETpalia
58 Brraucnienue miomniaaei 3
¢buryp c momMouIbIo
HMHTErpaioB
59 [Tpumenenue 2
MIPOM3BOIHOM MHTETpaa
K PEIICHUIO
MPAKTUYECKHX 3a7a4
VYpok 0600611eHus u 2
cUCTeMaTH3aIni 3HaHUH
VYpok 0600611eHus u 1
CUCTeMAaTH3alluy 3HAHUN
I" naBa XI. KomOunaropuka 13 [IpumeHATh 0OpH  pEemIeHWH  3aJad  METOJ
MaTeMaTH4eCKON WHYKITUH. [IpumeHsTH
60 IIpaBunito nponsBeneHus 2 [paBWJIO TMPOU3BEACHUS MPHU BBIBOAE (HOPMYIIBI
qrcna MepeCcTaHOBOK. CosznaBath
61 [TepecranoBku 2 MAaTeMaTUYEeCKUe  MOJENM Il PELICHHS
KOMOMHATOPHBIX 3374y C TIOMOIIBIO TOJCYETa
62 Pasmemenus 2 Ypclia pasMEIEHMH, MMEPECTAHOBOK M COYETAHUIA.
— Haxonuts YUCIIO IIEPECTAHOBOK c
63 CoueraHus u UX CBOICTBa 2




64 bunom Herotona 2 [TOBTOPCHHAMH.
yPOK 00001eH s 1 2 Perate KOM6I/IHaTOpHBIe 3aJlaud, CBOJSIIUECST K
CUCTEMAaTU3aluy 3HaHUH [IOACYETy 4YHUCIAa COYETAaHUM C ITOBTOPCHHIMM.
[Ipumensatp ¢opmyny Oumnoma Hprorona. Ilpwy
BO3BEJCHUM OWHOMa B HATypaJbHYI0 CTEICHb
HAaXOJIUTh OWHOMHAJIbHBIE KOY(PPUIIMEHTH TpHU
[MOMOILM TpeyronbHuka [lackais
['1aBa XII. DiiemeHTHI TEOpUH 13
BEPOATHOCTEN
65 CoBbITIA 1 [[pyuBOIUTH IPUMEPHI CIIYYaHBIX, JIOCTOBEPHBIX U
)
66 KomOuHammst coObITHI. 2 HCBOSMOIKHEIX COOBITHI.
3HaTh OmNpeAeNieHne CYMMbl U IPOU3BEICHUS
[IpoTHBONONOXKHOS coObITHI. 3HATh OMNpelNeleHHEe BEPOSTHOCTHU
coObITHE COOBITHS B
KJIACCUYECKOM MOHUMAaHUHU. [IpuBoauTH
67 BeposTHOCTS COOBITHS 2 NpUMephl HECOBMECTHBIX cOObITHIH. HaXomuTsb
- BEPOSITHOCTh CYMMBbl HECOBMECTHBIX COOBITH.
68 CnosxeHKe BepOATHOCTEH 2 Haxonuth BepOSITHOCTb CYMMBbI MPOU3BOJIBHBIX|
9 5 coObiTuii. MMerh mpencraBieHne 00 YCIOBHOM
BEPOATHOCTH  COOBITHI.  3HaThb  CTpoOroe
Hesarcumbie co6bITHA. Onpesie/ieHHe HE3aBUCHMOCTH  [BYX COOBITHIA.
Y MHOKEHHE BEPOATHOCTEH MMmeTs  mpencTraBieHME O HE3aBUCHUMOCTH
70 CratucTudeckas 2 COOBITUH M HAaXOAWUTh BEPOATHOCTH COBMECTHOTO
BEPOSITHOCTH HACTYIIJICHUS
Vpox oGoBmerns 1 1 TaKMX COOBITUM. BBUKCIATE  BEPOSITHOCTH
. MOJIydeHUs] KOHKPETHOIO 4YHuCla YCIEXOB B
CHUCTEMaTU3alluy 3HaHUU venbrTarmax Bepryum
KonTponbHas padorta Ne 3 1
I'masa XIII. Cratuctuka 9
71 Ciy4aiiHble BETMYUHBI 2 3HaTh  TOHSTHE  CIy4allHOM  BEJIWMYMHBI,
[peCTaBIATh pacmpeieneHue 3HAYCHU I
72 LlenTpanbHbie TEHACHIIUN 2 [IUCKPETHOM  CIIy4yalHOW BEJIMYMHBI B  BUIE
JaCTOTHOM Ta0IHIIBI, MOJIUTOHA 4acTOT
(OTHOCHUTETBHBIX YaCTOT).
73 Meps! pazOpoca 3 [IpencraBisaTh pacnpezeneHue 3HaYeHUI
HEIIPEPBIBHOW CIIyYalHOW BEJIMYMHBI B BHUJIE
Ypoxk 06001IeHS 1 1 JAaCTOTHOW TaOJUIBI M THUCTOTpaMMBbI. 3HATH
CUCTEMAaTU3al[uy 3HAHUH [OHSATUE  TE€HEPAIbHOM  COBOKYNHOCTH U
KonrtpomnbHas padora Ne 4 1 BHIOOpKH. TpuBonuTs TIPHMEpBI
peNpEe3eHTaTUBHBIX BBIOOPOK 3HAYCHUI
CIy4ailHOM  BEJIMYMHBI.  3HaTh  OCHOBHBIE
LIEHTpaJbHblE  TEHJAEHUMU: MOAY, MEIUaHy,
cpennee. HaxomuTe TIEHTpadbHBIE TEHCHIIUN
yueOHBIX  BBIOOpOK.  3HaTh, Kakas U3




[ICHTPAJIBHBIX TEHJCHIIMM HAWIYUYIIUM 00pa3oMm|

XapaKTepU3yeT COBOKYITHOCTb. Nwmets
NpEACTAaBICHUE O MaTeMaTHYECKOM OKUIAHUU.
Borauciate 3HaYEHUE MaTEeMaTH4ECKOro

OKMJIaHUS CIyYallHOM BEIMYHMHBI C KOHEYHBIM
Y1CJIOM 3HaY€HUI. 3HaTh OCHOBHBIE MEPHI pa3dpoca
3HAUEHUM  CllydalHOM  BEJIIMYMHBI:  pa3Max,
OTKJIOHEHHE OT CpeAHero u aucnepcuro. Haxonute
Mepbl  pa3bpoca  ciaydyallHOM  BEJIMYMHBI  C
HEOOJIBIINM YHCIIOM Pa3IMyYHBIX €€ 3HAUCHU

HToroBoe noBTOpeHne Kypca

26

TemaTnueckoe NJAHMPOBaHME 110 TeOMETPHU
10 kiaace

Pasznennl Tembl

KoJua-Bo
qacoB

XapakTepucTHKAa OCHOBHBIX BH/IOB /IesiTeIbHO
Y4eHUKA

I'1aBa VIII. Hexoropsle cBeaeHus U3

ILJIAHUMETPUH

12

§1

YTJbl M OTPe3KH, CBSI3AHHBIE €
OKPYKHOCTBIO

dopMyMpoBaTh U J0Ka3bIBaTh TEOPEMBI 00 yrie
MEXIy KacaTelbHOW U XOpHIoi, 00 oTpe3kax
[IEPECEKAIOIIUXCS XOPH, O KBaJIpaTe KacaTelIbHOU;
BBIBOJUTH bopmynbl s
BBIYMCIICHHS yIJIOB MEXIY JIBYMs
[IEPECEKAOIIMMUCA  XOpAaMH, MEXKIy  JBYMs
CEeKyLIUMH, IPOBEACHHBIMH W3 OJHOW TOYKHU;
(hopMynupoBaTh W JI0Ka3bIBaTh YTBEPKICHUS O
CBOMCTBaX M IPHU3HAKAX BIHCAHHOIO W
OIMMCAaHHOTO  YETBIPEXYTOJIBHUKOB,  pELIaTh
3a1a4d C UCIOJIb30BAHUEM HU3YYEHHBIX TEOPEM M

bopmyn

§2

Pemenue TpeyroibHMKOB

BbiBoauTh (HhOpMYJIBI, BBIp@XKAIOIIUE MEAMAHY U

OMCCeKTpUCY  TpEYroJbHHUKA Yepe3 €ro
CTOPOHBI, & TAK)K€ pa3jIu4HbIC bopmybl
TUIOIIAN  TPEYroJibHUKA;  (QOpMyIuMpoBaTh U
TOKa3bIBaTh yTBEPKACHUS OO0 OKPYKHOCTH H
npssMOM  OHiepa; pemarb 3aJadd, HUCHOJIb3Ys
BBIBEZICHHBIE (POPMYJIBI

§3

Teopema Menesas u UeBbl

DopmyIHpoBaTh U JOKa3blBaTb  TEOPEMBI
Menenas 1 UeBbl U HCMIOJIB30BATh UX IIPU PELLIEHUN
3a71a4




§ 4 Panaunc, runepdosa u napadosa

DopmynupoBaTh oTpeieIeHus IIIHIICA,
rurnepOonel M mapaboiyibl,  BBIBOAUTH  HUX
KaHOHMYECKHE YypaBHEHHS U H300paxkaTb O3TH
KpUBBIC Ha PHCYHKE

Beejnenne 3
1 [Ipenmer ctepeomerpun 1
2 |AKCHOMBI CTEPEOMETPUH [TepeunciaTh OCHOBHBIE (DUTYPHI B
[MPOCTPAHCTBE (TOYKA, MpsiMasi, IIOCKOCTbD),
(hopMyIHpPOBATH TPH AKCUOMBI 00 X B3aUMHOM
PACIIONIOKEHUH U UILTFOCTPUPOBATH 3TU AKCUOMBI
puUMeEpPaMH M3 OKPYIKAIOIIEH 00CTaHOBKH
3 |HekoTropsble cneACcTBHS U3 aKCUOM 2 DopmyIMpOBaTh M JOKAa3bplBaTb TEOpPEMY O
[JIOCKOCTH, MPOXOJAIICH Yepe3 NpsIMyl0 U He
JIeXKANyl0 Ha HEW TOYKY, U TEOPEMY O IUIOCKOCTH,
MIPOXOIAIICH yepes JIBE
MepeCeKaroIINECs MPsIMbIC
['nasa L. Ilapajuie IbHOCTH NPAMBIX M 16 DopMyIHpOBaTh  ONPEACIICHUE  MapaJUICIbHBIX
IJI0CKOCTeill OpsIMBIX B MPOCTpPaHCTBE, (OPMYyIUPOBATH U
TOKa3bIBaTh TEOPEMBbI O MapaJUICIbHBIX MPSIMBIX;
§ 1 IlapajuieIbHOCTH NPSAMBIX, IPSIMO¥i U 4 0OBSCHSITH, KaKue BO3MOJKHBI cly4au
[LIOCKOCTH B3aMMHOI'0 PACHOJIOKEHUS MPSAMOU U INIOCKOCTH B
MIPOCTPAHCTBE, u MIPUBOJIUTH
4 HapannenLHHe NpsIMbIE B UIUTIOCTPUPYIOIIHUE TMPUMEPBI U3 0pr>1<a10meﬁ
IPOCTPaHCTBE 0o0cTaHOBKHM;  (HOpPMYIHpPOBaTh  OMpeleTICHHE
5 [TapamienbHOCTh Tpéx MapayieIbHbIX pSAMOi u IIOCKOCTH,
IPSIMBIX (dbopMynupoBaTh W JIOKa3bIBaTh YTBEPKICHUS O
6 [lapasienbHOCTh IPSIMO 1 MapaJUIEIbHOCTA  MPSIMOi u IIOCKOCTH
IOCKOCTH (cBOlicTBa ¥ TMpPHU3HAK); pemiarh 3aJa4ydl  Ha
BREIYHCIICHHE M JOKa3aTeIbCTBO, CBSI3aHHEIC CO
B3aMMHBIM  PaCIOJIOKEHUEM OpsMBIX U
IUIOCKOCTEM
§ 2 B3anMHoe pacnoJjiokeHue NPAMbIX B 4

MPOCTPAHCTBE. YI0J MEXK1Y AByMs
MPAMBbIMH

7 CxkpemmBaromuecs npsiMble

OOBACHATS, Kakue BO3MOKHBI ciy4daun
B3aMMHOTO  PACTOJIOKEHHUSI JIBYX TMPSMBIX B
MMPOCTPAHCTBE, W TPUBOAUTH HILTIOCTPUPYIOIIHE
[IPUMEPHI, dhopmynupoBaTh onpeaeeHue
CKPEIIUBAIOIINUXCSI TPSIMBIX, (QOpPMYITUpOBaTH U
TOKa3blBaTh TEOPEMY, BBIPAKAIOIIYI0 IPHU3HAK
CKpPEUIMBAIOIIUXCA  NOPSIMBIX, M  TEOPEMY O
[JIOCKOCTH, MPOXOJSIIed uepe3 OJHY U3
CKpPEIIUBAIOIINXCA TPSMBIX H  TapajlIeIbHON
Npyroi npsMoi; o0BSCHITH, KaKue JiBa Jy4a




NAwi St c
COHAIPaBJICHHBIMU
CTOPOHAMU

YT0oJ1 MEeXIy NPSMBIMU

Ha3bIBAIOTCSA COHANpPaBJICHHBIMH,
(bopMyIHpOBaTh U JOKa3bIBaTh TEOPEMY 00 yriax|

C  COHAampaBJICHHBIMH  CTOPOHAMH;
OOBSICHATH, YTO HA3bIBACTCS YIIIOM MEXITY
HepeceKaroIUMHC MPSIMBIMH M YIJIOM MEXKAY|
CKPEIIMBAIOIIUMHUCS MPSMBIMHU; PEIlaTh 33aa4d Ha)
BBIYHMCIIEHHE M JIOKA3aTeNIbCTBO, CBA3aHHBIC CO
B3aMMHBIM PACIOJIOKEHHEM JIBYX MPSMBIX U YIIIOM
MEXTy HUMH

KonTpoJsbHas padora Ne 1
(20 MmuH)

§ 3 [IapanjieJbHOCTH IJIOCKOCTEH 2
@opmynupoBaTh  ONpeesieHne  MapauieNbHbIX
10 TUIOCKOCTEH,  (OpMyIHpOBaTh W  JOKa3bIBaTh
[TapanienbHble MIOCKOCTH YTBEpACICHAS O NPU3HAKE M CBOHCTBAX
11 CBofiCTBa MapaIenbHbIX napajuleJbHBIX IJIOCKOCTEH, HCIHOJB30BaTh 3THU
OCKOCTE YTBEPKACHUS IIPU PEIICHUH 33]1a4
§ 4 Terpadap u napaJuienenumnes 4 OObsicHATh, Kakas  (urypa  Ha3bIBaeTCs
TETPa3ApPOM M Kakas  [apajlIeNICIUIIEIOM,
12 Terpasp MOKa3bIBaTh HA YEPTEKAX M MOJEISIX UX 3JIEMEHTHI,
13 [apanienenamen u3obpaxarb O3TU (QUTYpel Ha
PUCYHKaX, WUTIOCTPUPOBATh C MX MOMOIIBIO
14 3aauM Ha IOCTPOEHUE pa3inyHble CIy4al B3aMMHOTO PAaCMOJI0KEHUS
CeUeHUN OpsSMBIX W IUIOCKOCTEH B NPOCTPAHCTBE;
(bopMyIHpOBaTh W JOKA3bIBaTh YTBEPXKACHUS O
CBOMCTBax NapajUleyienuneaa; OOBsICHATh, YTO
Ha3bIBACTCS CeueHUueM TeTpaspa
(mapanenenunena),  pemarb  3aJadyd = Ha
IOCTPOCHHUE CeueHH TeTpa’pa U
napasenenunesa Ha yepTexe
3auét Ne 1 1
I'nasa I1. IlepneHauKyJIsIpHOCTD NPSIMBIX 17 DopMyIMpOBATH OIIpe/CIICHUE
1 ILUIOCKOCTel MEePIEeHINKYJSIPHBIX TMPSMBIX B IPOCTPAHCTBE;
(GhopMyIHpOBAaTE ¥ JOKAa3bIBATh JeMMy O
§ 1 IlepnieHANKYJISIPHOCTH MPSIMOI U 5 MEePIeHINKYSIPHOCTH ~ JBYX  MapaljieNIbHbIX

IJIOCKOCTH
15 [leprieHIUKYIApHBIE IPSIMbIE
B IIPOCTPAHCTBE

16 [TapannensHble IpsSMBIE,

MEPIEHINKYIISIPHBIE K

MpsMBIX K TpeTbe mpsMoil; ¢GopMyInpoBaTh
OIlpeNieieHue  NPSAMOM, TMEepHeHIUKYISAPHOH K
[UIOCKOCTH, W TPUBOAUTH WILTIOCTPUPYIOIINE
NpUMepbl U3  OKpyKaromed  0OCTaHOBKH;
dbopMynHpoBaTh W JOKa3bIBaTh  TEOPEMBI
(mpsiMy10 U OOPaTHYIO) O CBSI3U MEXKIY




IJIOCKOCTH

17

[IpusHax
[EPICHIUKYIISIPHOCTH
[IPSAMOi

1 IIJIOCKOCTH

18

‘TeopeMa o IpsIMoid,
[IEPICHAUKYISIPHON

K IINIOCKOCTH

[MapaJJIEIbHOCTBIO MPSIMBIX u 170.4
[MEPIEHIUKYISIPHOCTBIO K IUIOCKOCTH, TEOPEMY,
BBIPAKAIOUIYI0 NPU3HAK  IEPHEHAUKYISIPHOCTH
OpsMOMl M IUIOCKOCTH, M TEOpeMy O
CYLIECTBOBAHUHUHM  €IMHCTBEHHOCTH  IPAMOI,
NpOXOJASIIEe  uYepe3  JaHHYyH0  TOYKYy H
[EPIICHANKYJISIPHOM K JAHHOM IJIOCKOCTH; PELIATh
3a/1a4n Ha BBIYKCIICHHE u
J10Ka3aTeJIbCTBO, CBSI3aHHbIE c
NEPIEHANKYISIPHOCTBIO MPSAMOM U IIIIOCKOCTH

§ 2 IleprienAMKYy.ISIp U HAKJIOHHBbIE. YTOJI
MesK1y NPSIMOM M IJIOCKOCTHIO

19 Paccrosguue oT TOUYKH 10
MIOCKOCTH

20 Teopema o Tpéx
NEePICHIUKYIISP ax

21 Yroa Mexay npsMoi u

IMJIOCKOCTBIO

OOBSACHATh, YTO Takoe MEPIEHAMUKYISp U
HaKJOHHas K IUIOCKOCTH, YTO  Ha3bIBAETCs
MPOEKIIMEN  HAKJIOHHOM, 4YTO  Ha3bIBaeTCA
pacCTOSIHUEM: OT TOYKHM JO0 IUIOCKOCTH, MEKIY|
napauleJIbHBIMU IUIOCKOCTSIMH, MEXIY
HapajuleJIbHBIMA NPSMOM U IIOCKOCTBIO, MEXNY
CKPELIMBAIOIUMUCS MPSMBIMU; (GOPMYIUPOBATH U

JIOKa3bIBaTh TEOpeEMY 0 TpEX
NEPIICHIUKYJIApaX M HNPUMEHATb €€ IIpu
pelieHny  3a1a4y;  OOBSICHITb, UTO TaKoe
OpPTOTOHAJIbHAS TPOEKUUs TOYkHu (urypsl) Ha
IJIOCKOCTbh, ¥ JJOKA3bIBATh, YTO ITPOCKLUEN MPAMON
Ha IUIOCKOCTb, HE MEPHEHIUKYJSIPHYIO K O3TOU
OpsMOM, sBIseTcs TpsAMas; OOBACHATb, YTO
Ha3bIBa€TCsl  YIJIOM  MEXAYy IOpsIMOH U
IUIOCKOCTBIO M KaKUM CBOMCTBOM OH 00Ja/aeT;
OOBSICHATh, YTO TaKO€ LEHTpaJibHas IPOEKIHs]
TOUKH ((PUTYpBhI) HA MIIOCKOCTh

§ 3 .JIByrpaHHblii yroJ.
[lepneHIMKYJIAPHOCTD MJIOCKOCTEH

22 JIByrpaHHbIil yrou

23 [Tpu3Hak
MEePIECHANKYIIPHOCTH IBYX
[JI0CKOCTEN

24 [TpstMmoyTONBHBIN
TapauIeIIeHIe

25 TpéxrpaHHblil yroiu

OObsicHATh, Kakas  ¢Qurypa  Ha3bIBaeTcs
NBYTpaHHBIM yIJIOM M Kak OH H3MeEpsAeTcs;
OKa3plBaTb, YTO BCE JIMHEWHBIE  YIIBI
NBYrpaHHOIO  yIjla  paBHBl  ApPYyr  JpYTy;
OOBSACHATH,  YTO  Takoe  yrol  Mexay
[epeceKaloIMMHCS IJIOCKOCTAMU M B KaKHX
rpenegax OH  HU3MEHseTcs;  (opMyJIupoBaTh
onpejeNieHue  B3aUMHO  MEpPHEHAUKYJISIPHBIX
riocKkocTeldl, (GopMylIMpoBaTh U JIOKa3bIBaTh
TEOpEMY O MPU3HAKE MEPIEHAUKYIISIPHOCTH
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MHOrorpaHHslil yroJ

IBYX MJIOCKOCTEI; O0OBACHATH, KaKoi
[apajuieJICnuIe]] Ha3bIBa€TCsl MPSAMOYTOJbHBIM,
(hopMyIHPOBATh U JOKA3bIBATh YTBEPKIACHHUS O €ro
CBOWCTBaX; OOBSACHATH, Kakasi (UTrypa Ha3bIBACTCS
MHOTOTPaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM M KaK Ha3bIBAIOTCS €T0 3JIEMEHTHI,  Kakou
MHOT'OIPaHHBIN yroia
HA3bIBACTCSl  BBINYKJIBIM;  (OpMYIMpOBaTh U
JI0OKa3bIBaTh YTBEPXKACHHE O TOM, YTO KAaxKIblH
[UIOCKUI YTOJI TPEXTPAHHOIO YIjla MEHBILE CyMMBbI
JIByX JIPYTUX IUIOCKUX YIJIOB, U TEOPEMY O CYMME

IIOCKUX YIJIOB BBIITYKJIOT'O
MHOI'OI'PAHHOI'O YTJIA, pemaTts 3aga41 Ha
BBIYMCICHHUC n J0Ka3aTCJIIbCTBO C
HCIIOJIb30BAaHHUECM TCOPEM (6]

NEepHIEHIUKYJIIPHOCTH HPSMBIX M IUIOCKOCTEH, 4
TaKXKe 3aJaud Ha IIOCTPOEHUE  CEYEHUH
PSAMOYTOJIBHOT'O NapajuIeNIeUIela Ha YEPTEKe

lcrionp30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI  IIPH
W3YYEHUU BOIIPOCOB, CBS3aHHBIX CO B3aWMHBIM
pACIIOJIOKEHUEM  IIPSAMBIX U IUIOCKOCTEM B

MPOCTPAHCTBE
KontpomnbHas padora Ne 2 L
3auét Ne 2 1
I'naBa III. MHOrorpanHuku 14
§ 1 Ilonsitne muororpanHuxa. Illpusma 3 OObsicHATb, Kakas  ¢Qurypa  Ha3bIBaeTcs

27 [ToHsiTHE MHOTOTpaHHHKA
28 ['eomeTpuueckoe Teno

29 Teopema Ditnepa

30 [pusma

31 [IpocTpancTBeHHas

teopema I[Tudaropa

MHOTOTPAaHHUKOM ¥ KakK  Ha3bIBAIOTCA  €ro
SJIEMEHTBhl, KaKOW MHOTOIPaHHHMK Ha3bIBAETCA
BBITYKJIBIM, MIPUBOIUTH IpUMEPHI
MHOTOTPAaHHUKOB;  OOBSCHSATH, YTO  TaKOE
reoOMeTpuYecKoe Teno;  (OpMyIUpOBaTh W
TOKa3blBaTh TeopeMy Oiiepa s BBITYKIbIX|
MHOTOTPaHHUKOB; OOBSCHSITH, Kakou
MHOTOTPaHHUK Ha3bIBa€TCA NPU3MOHM U Kak|
Ha3bIBAIOTCA €€  DJIEMEHTBI, Kakas MpHU3Ma|
HA3bIBACTCS MPSIMOM, HAKIOHHOM, MPABUIIBHOM,
1300paXkaTh MPU3MBbl HAa PUCYHKE; OOBSICHSTDH, YTO
Ha3bIBACTCS  IUIOMIAAbI0  TONMHOW  (OOKOBOIN)
[MOBEPXHOCTU TPHU3MBI, U JIOKa3bIBaTh TEOPEMY O
miom@aan  OOKOBOM — MOBEPXHOCTH — MPSIMOU
MPU3MBI,  BBIBOAUTH  (GOPMYyJTy  TUIOIIAAHN
OPTOTOHAJILHOM MPOEKIMH MHOTOYTOJIbHUKA U

JT0Ka3bIBaTh MIPOCTPAHCTBEHHYIO  TEOpEMY




[Mudaropa; pemarb 3a7add Ha BBIYKCICHUE U
T0Ka3aTeNIbCTBO, CBSI3aHHBIE C TIPU3MON

§ 2. [Iupamuna

32 [Tupamua
33 [IpaBunbpHas mupaMuaa
34 Y ceu€HHas mupamuia

OOBACHATh, KAaKOH MHOTOTPAHHUK HA3bIBAETCS
[MAPaMUJIOM U KaK Ha3bIBAIOTCS €€ JIEMEHTHI, YTO
Ha3pIBACTCS  IUIOMIAAbI0  TOMHOW  (OOKOBOWA)
MMOBEPXHOCTH  NHUPAMHIBL, OOBSICHATH, Kakas
[paMyla Ha3bIBACTCA IIPABUIIBHOM, JOKa3bIBATH
YTBEpKACHHE O CBOIcTBax e€ OOKOBBIX pEOep u
OOKOBBIX TpaHeil U Teopemy O IIoIAA OOKOBOM
MOBEPXHOCTHU IpaBUIIbHOMN NUpaMUbl;
OOBSCHSTh, KAKOH MHOTOTPAaHHUK Ha3bIBACTCS
YCEUEHHOW NUPAMMAONW M KaK Ha3bIBAIOTCA €€
DJIEMEHTBI, JOKa3blBaThb TEOpPEMY O IUIOLIAAH
OOKOBOI TOBEPXHOCTH IPaBUJIBHOM YCEUEHHOMN
NUpaMUbl, pEIIaTh 3aJadyd HA BBIYHUCICHUE H
10Ka3aTelIbCTBO, CBSI3aHHbIE C NUpaMUAaMH, 4|
TAK)KE 3a/1a4M HA IOCTPOCHUE CEUECHU NTUpaMu/l Ha|
UepTEkKE

§ 3. I[IpaBujibHbIE MHOTOTPAHHUKH

35 CummeTpus B
POCTPAHCTBE

36 [ToHsiTHE TPaBUIIBHOTO
MHOTOI'paHHHKA

37 DJIEMEHTBI CUMMETPUU

[MPaBUJIbHBIX
MHOI'OIPaHHUKOB

OOBACHATH, KAKHE TOUKH HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEILHO TOYKH (IIPSIMOH,
TJIOCKOCTH ), UTO TaKoe HEHTP (0Ch, TNIOCKOCTD )
CUMMETPUU (UTYPBI, TIPUBOIUTH IPUMEPHI PUTYD,
00J1a/1al0MUX PJICMEHTaAMU CUMMETPHH, a TAKKe
MMPUMEPbl CHMMETPHH B apXUTEKTYpPE, TEXHUKE,
MPUPOJIC; OOBICHATH, KAKOH MHOTOTPAHHHUK
HAa3BIBACTCS MPABUIBHBIM, JIOKAa3bIBATh, YTO HE
CYIIECTBYET MPABUILHOTO MHOTOTPaHHHUKA,
rpaHsMU KOTOPOTO SIBJISIFOTCS IPaBUIIbHBIE N-
YTOJIBHUKH TPU N > 6; OOBSICHSITH, KAKUE
CYIIECTBYIOT BH/IbI MPABUIBLHBIX MHOTOTPAHHUKOB
1 KaKMMH JICMCHTAMHA CUMMETPHUN OHH 00JIaaf0T

lcmonbs30BaTh KOMITBIOTCPHBIC ITPOTrPaAMMEI ITPpU
M3YYCHUN TCMbI ((MHOTOFpaHHI/IKI/I»

KonTponbHas padora Ne 3.




3auét No 3

3aK/II04YnTebHOE IOBTOPEHNEe Kypca
reomerpuu 10 kiaacca

11 kiaace

Pasznensnl

Tembl

KoJ-Bo
Jac0B

XapaKTepl/ICTI/IKa OCHOBHBIX BUOB J€ATECJIBHO
YueHuka

I'masa VI. Huaunap, KoOHyc ¥ map

16

§ 1

Huaunap

59

[loHsaTHE UUIMHIpa

60

[Inomanes MNOBEPXHOCTH
LWIMHpA

OOBSCHATh, 4YTO Takoe  MHJIMHAPUICCKAS
MOBEPXHOCTH, €€ 00pa3yIolre U 0Ch, KAKOE TEJI0
HA3bIBACTCS LIJIMHIPOM M KaK Ha3bIBAIOTCS €T0
HJIEMEHTHI, KaK MOJYYUTh HUIUHAP MYTEM
BpaIeHUs NPSIMOYTOJIbHUKA; n300paxkathb
AJIUHAD U €ro CeYCHUs IJIOCKOCTBIO,
NpOXOMASIIe  uepe3 0Ch, H TIJIOCKOCTBIO,
NEPIICHIUKYISIPHONU K OCH; OOBSICHSTD, YTO
MPUHUMAETCS 3a IJIOIIAIb OOKOBOH
MOBEPXHOCTH IIMJIMHIPA, U BBIBOIUTH (POPMYIIBI
I BBIYHUCIICHUSA OOKOBOMI M IIOJHOM
MOBEPXHOCTEH ITUIMHAPA; peliaTh 3aa4i Ha
BBIYMCIIEHHE U I0KA3aTEIbCTBO, CBA3aHHBIE C
ATUHIPOM

§2

Konyc

61

[ToHsiTHE KOHYCa

62

[momaas MOBEPXHOCTH
KOHycCa

OOBACHATD, YTO TAKOE KOHMYECKAs TTOBEPXHOCT,
e€ oOpasyrolue, BepIuInHa U 0Ch, KAaKOe TeJI0
Ha3bIBACTCS] KOHYCOM U KaK Ha3bIBAKOTCS €T0
3JIEMEHTBI, KaK MOJIYYUTh KOHYC ITyTEM BpalleHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, U300paKkaTh
KOHYC M €r0 CEUEeHHUsI INIOCKOCThIO, MPOXOAIIEH
yepe3 0Ch, U MIIOCKOCTHIO, IEPIICHANKYIJISIPHON K
0CH; O0BACHATD, YTO MPUHUMAETCS 32 IIOIIAh
OOKOBOW MOBEPXHOCTH KOHYCA, U BHIBOJIUTH
(hopMyIIBI 1711 BEIYUCIICHUS TUIOMIaiell OOKOBOI U
[MOJIHOM MOBEPXHOCTEH KOHYyCa; 0OBICHATDH, KAKOE
TEJIO0 HAa3bIBAETCS YCEUEHHBIM KOHYCOM M KaK €ro
MMOTYYUTh MyTEM BPAIICHUS] PSIMOYTOIBHOMN
Tpanenuu, BEIBOJUTH




63 'Y ceu€HHBIN KOHYC (dbopMyITy A BBIYMCICHUS TUIOIAAN OOKOBOM
[MOBEPXHOCTH YCEYEHHOTO KOHYCA; pellaTh 3a1a4u
Ha BBIUMCIICHUE U J0KA3aTEIbCTBO, CBSI3aHHBIE C
KOHYCOM U YCEUEHHBIM KOHYCOM
§ 3 Cdepa dopmynupoBaTh onpeeneHus cepsl U mapa, ux
LHEeHTpa, pajguyca, JUaMeTpa;  HUCCIEeN0BaTh
64 Cdepa u map B3aMMHOE PAaCIIOJIOKEHHE c(]epbl M IUIOCKOCTH,
(dbopMyIHpOBaTH  ONpEAETCHHE  KacaTelbHOU
66 B3anMHOE pacronoxeHue IUIOCKOCTH K  cdepe, (opMmynupoBaTb U
cepbl U IITOCKOCTH TOKa3bIBaTh TEOPEMBI O CBOWCTBE W MpHU3HAKE
67 KacaTebHas MI0CKOCTh K KacaTeJIbHOM  IJIOCKOCTH;  OOBSCHATH,  YTO
chepe [pUHUMAeTCs 3a IUIomaab cdepbl U Kak OHa
68 Momars cephl BBIpa)KaeTcst depe3 paguyc cheps; ucees08aTh
B3aIMHOE pAaclojOXKeHUe c@epbl U NPSIMOK;
69 B3aiMHOE PACTIONOKEHHE OO0BSICHATH, Kakas cepa Ha3bIBAaeTCsA BIMCAHHOW B
. LWIMHIPUYECKYI0 (KOHUYECKYI0) MOBEPXHOCTh U
Cepe! u npAMoi Kakie  KpHUBBIE  IIOJIY4alOTCSI B CEYECHMSX
70 Codepa, Brincannas B [MTHHIPUYECKOW W KOHUYECKOW IMOBEPXHOCTEH
JIMHAPUICCKYTO pa3IMYHBIMM  IIOCKOCTSMH, pELIaTh 3a7a4du, B
[MOBEPXHOCTH KOTOPBIX ¢dburypupyror KOMOHWHAIIUN
71 MHOTOTPAaHHUKOB M TE€J BPALCHUS
Cdepa, Biucannas B
KOHUYECKYIO IOBEPXHOCTh
72
CeueHus UIMHAPUIECKON
[NOBEPXHOCTHU
73 CeueHns1 KOHMYECKON

MMOBEPXHOCTH

lcmonbs30BaTh KOMITBIOTCPHBIC ITPOTrPaAMMEI ITPpU

N3Yy4CHUU HOBerHOCTCfI " TCJI BpalllCHUA




3auét Ne 4 1
I['naBa VII. O0bémbI TN 17 OOBSCHATD, KaK U3MEPSIFOTCS 00BEMBI TEII, POBO/IS
QHAJIOTUIO c U3MEpEeHHEM iomaaen
§ 1 O0béM NIPSAMOYT0JILHOTO 2 MHOTOYTOJILHUKOB,  (DOPMYJIMpPOBATh  OCHOBHBIE
napaJjJiejienumnena CBOMCTBa O0OBEMOB U BBIBOJUTH C HMX IMOMOIIbIO
bopmyy 00BEMa IPSIMOYTOJIBHOTO
74 [Tonsite 00BEMa napa’suiesienure1a
75 O0BEM IIPSIMOYTOJILHO
napasuiesenumne1a
§ 2 O0BEMBI NPsAMOI IPU3MBI U 3 @opMmynupoBaTh M JOKa3bIBaTh TEOpPEMBI 00
HUJIMHIpPA 00BEME TpsIMOW TPU3MBI U 00BEME IMIUH/PA;
pemiate 3aJayd, CBS3aHHBIE C BBIYHCICHHEM
76 O0BEM MPSMON TIPU3MEI 0GBEMOB STHX Te
77 O0BEM ITUIMHApA
§ 3. O0bEMBI HAKJIOHHOM NPU3MBI, 5 BeiBogUTh  MHTErpasibHyl0  Gopmyny  ams
nUpaMuIbl 1 KOHyCa BBIUMCIICHUSI OOBEMOB TEJI W JOKa3bIBaTh C €&
78 Brranciieane 00bEMOB Te C MOMOIIBI0 TEOpeMbl 00 00béME HAKIOHHON
[TOMOIILIO npu3Mbl, 00 00BEME MUpamMuibl, 00 00bEME KOHYCA;
WHTETpaa BBIBOJIUTH (DOPMYJBI Ui BBIYHCICHUS OO0BEMOB
79 O0BEM HAKIIOHHOM MPU3MBI YCEYEHHONW IHUpaMHUIbl U YCEYEHHOIO KOHYCA;
pemiate  3a7aud, CBS3aHHBIE C
80 O6BEM mHpamMu ! BBIUKCIICHHEM 00BEMOB ITHX Tell.
81 O0BEM KOHYCa
§4 O0bém mapa u IomaabL 5 DopMyIHpPOBATH U I0KA3BIBATH TEOpEMY 00 00BEME
chepbl mapa U C €€ IOMOIIbIO BBIBOJUTH (POPMYITY
82 O0BEM mapa iomaan  chepbl;  BBIBOOUTH  (hopmyny  uis
BBIUMCICHUS] OOBEMOB IIAPOBOTO CETMEHTa U
83 OOBEMBI APOBOTO CETMEHTA, MIAPOBOTO  CEKTOpa;  peliaTh  3ajau  C
[LTapOBOTO CIIOS 1 HIApOBOTO npuMeHeHrneM GopMys 00BEMOB PA3TUYHBIX TN
CEeKTOpa
84 [Tnomane cheps
KonTponbhas padota Ne 1
3auér Ne 5
I'naBa IV. BekTopsbl B mpocTpancTBe 6
§ 1 IlonsiTHe BeKTOPA B IPOCTPAHCTBE 1

38 [ToHsiTHE BEeKTOpA

@opMyIupOBaTh  ONpPENEICHHE  BEKTOpa, €ro
JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB,

[IPUBOAMTH PUMEPHI (PU3NYECKHX BEKTOPHBIX




39

PaBeHCTBO BEKTOPOB

BCINYNH

BeKTOpa

46 [IpsimoyronbHast cuctema
KOOPJIMHAT B IPOCTPAHCTBE

47 KoopauHatsl BeKTOpa

§ 2. Cil0xeHMe ¥ BBIYMTAHNE BEKTOPOB. 2 OOBSACHATh, KaK BBOJIATCS JEHCTBUSA CIIOKEHUS
YMHOKeHHe BEKTOPa Ha YHCJI0 BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS
BEKTOpa Ha YHCJIO, KAaKUMHU CBOICTBAaMM OHU
00JIajaf0T, 4YTO TaKo€ NPaBWIO TPEYTrOJbHUKA,
40 CnoxeHue U BBIYUTaHUE
PAaBWJIO  [apajuieiorpaMmMa W IPaBUIO
BEKTOPOB .
MHOTOYI'OJIbHUKA CJIOKEHUSI BEKTOPOB; pEIIATh
11 CyMMa HECKOTBKIX 3a1a4y, CBSI3aHHBIE C  JCHCTBUAMH  Haj
BEKTOPOB BEKTOPaMHU
42 'YMHOKEHUE BEKTOpa Ha
YHCIIO0
§ 3. Komniianapabie BeKTOPBI 2
43 KoMrutanapHbie BEKTOPBI
OOBACHATH, KAKHE BEKTOPBI Ha3bIBAIOTCS
KOMILIaHAPHBIMU; (POPMYJIMPOBATh U JJOKA3bIBATh
TBEP>KJICHUE O IPU3HAKE KOMIUIAHAPHOCTH TPEX
44 [IpaBuiio mapamenenunena yTBepAL P . p p
BEKTOPOB; O0OBSACHATh, B YEM COCTOUT IPABUIIO
[apajulesIeIuIIe1a CI0KEHUS TPEX
45 PaznoxeHre BeKTopa 1mo HEKOMIUTAHAPHBIX BEKTOPOB; GOPMYJINPOBATDH U
TpEM HEKOMILJIaHAPHBIM TT0Ka3bIBaTh TEOPEMY O PA3JI0KEHUH JH000T0
BEKTOPaM BEKTOPA 10 TPEM JTaHHBIM HEKOMILJIaHAPHBIM
BEKTOPAM; IPUMEHATH BEKTOPHI IIPU PELICHUH
reOMETPUUYECKUX 3a7a4
3auét Ne 6 1
I'1aBa V. Metoa koopauHar B 15
npocrpancrBe. /[Bu:keHus
§1 KoopauHaThl TOUYKH U KOOPAUHATHI 4 OOBSICHATD, KakK BBOAUTCS MPSIMOYTOJIbHAS

CUCTEMa KOOPJIUHAT B POCTPAHCTBE, KaK
OIpENeNIAI0TCSA KOOpJIUHATBI TOUKU U KaK
OHM  Ha3bIBaIOTCH, Kak OIIpeNeNAI0TCA
KOOpAMHATHI BEKTOPa; (hopMyIupoBaTh U
TOKa3bIBaTh YTBEPKACHUS: 0 KOOpJMHAaTax
CYMMBI M Pa3HOCTH JIByX BEKTOPOB, O KOOpJAMHATax
[IPOU3BEACHUS BEKTOPA HA YHCIIO, O CBSI3U MEXTY

KOOpAWHaTaMH BCKTOpa U
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CBsI3b MEXTY
KOOpJAMHATAMHU BEKTOPOB U
KOOPJIMHATAMH TOYEK

49 [Ipocreiiiue 3a1auu B
KOOpJMHATAX
65 YpaBHeHue chepbl

KOOpJAMHATaMH €r0 KOHIIa M Haudaja; BBIBOAUTH U
MCIIONIb30BaTh TIPU  PEIICHUH 3a1ad  (QopMyJIbl
KOOpJAMHAT CEpeUHbl OTpE3Ka, JJIMHBI BEKTOpa M|
PAcCTOSTHUSL MEXAY JBYMs TOUYKaMH; BBIBOJAUTH
ypaBHEHHE c(pepbl JaHHOTO pajuyca C IIEHTPOM B
TAaHHOW TOUYKE

§ 2 CkansipHoe npou3Be/ieHHe BEKTOPOB

OOBSCHATb, Kak OINpEAENseTCS Yroil Mexay
BEKTOpaMH;  (OPMYJIMPOBATH  OIpENeICHUE

CKaJIIPHOTO IPOM3BEICHUS BEKTOPOB;
50 VIO MEKILY BEKTOPAMH (hopMyJTHPOBATh M JIOKA3BIBATh YTBEPKICHUS O €T0O
CBOMCTBAX; OOBSICHATD, KAK BEIYUCIUTH YTOJI MEXKTY
NByMsI TIPSIMBIMU, @ TaKXKe YroJl MeXay MpsIMOU U
51 CKatApHOE POM3BE/ICHHE MUIOCKOCTBIO, HCIOJIb3Ysl BBIPAKEHUE CKAISIPHOTO
BEKTOPOB MPOU3BE/ICHUSI BEKTOPOB Ye€pe3 HUX KOOpI[I/IHaTLIV;
BBIBOJIUTh YpaBHEHHUE ILJIOCKOCTH, MPOXOASIIEH
52 BrruncieHne yriioB Mex1y ques AGHHYIO - TOREY M
NEPIICHIUKYJIIPHOM K JaHHOMY BEKTOpY, U
PSIMBIMU
(GbopMyy pPacCTOSHHUS OT TOYKH O IUIOCKOCTH;
MPUMEHSTh BEKTOPHO-KOOPIWHATHBIA METOX IIPH
p3 [ PaBHCHHE IIOCKOCTH pEIICHIH TEOMETPHUYECKUX 33124
§3 JIBMsKkeHue OOBACHSTS, 4TO TaKoe 0TOOpaxKeHue
MPOCTpPAaHCTBA Ha ce0s W B KaKOM Ccllydae OHO
Ha3bIBaeTCS JBUKEHHEM MPOCTPAHCTBA;
54 [[eHTpaIbHAS CHMMETPHUS OOBSACHATh, YTO TaKOE IEHTPATbHAS CHMMETPHS,
OoceBas CHMMETPHS, 3€pKajbHas CHUMMETPUS U
MapayieabHbINA MEepPEHOC, 000CHOBBIBATh
55 Ocesas cummerpus VTBEPKACHUSI O TOM, 9YTO OTH OTOOpakeHHS
MPOCTPAHCTBA HA C€0sl SIBIAIOTCS JIBHIKCHUSMU;
OOBSCHSTh, UYTO Takoe IIEHTpaIbHOE TOa00ue
(romoTteTusi) U TpeoOpazoBaHME MOMOOUS, KaK C
56 3epKajpHasi CUMMETPUS
MMOMOIIBI0 MPEOO0pa3oBaHUs TMOAOOUS BBOAUTCA
MOHATHE TMOAOOHBIX (GUIYp B IPOCTPAHCTBE;
_ MPUMCHITh  JIBIDKEHUS W NPeoOpa3OBaHUS
pl [lapanebHE TePEHOC M0100MS TIPU PEIICHUH TEOMETPHUECKUX 3a1a4
58 [TpeoOpa3oBanue nomoous




KonrtpomnbHas padora Ne 2 1

Sauét No 7

3aKJaI0YuTEeILHOE MMOBTOPCHUEC NNPU
NMOATrOTOBKE K HMTOTOBOM aTTECTAIIUHU 110

14

reoMeTpuu
KoJyin4ecTBO KOHTPOJIBbHBIX aKIUI
Kaacebl 1 moayroaue 2 noayrojaue
10 3 3
11 3 3




