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IMosicuuTebHAA  3amuCcKa

PaGouas nporpamma no maremaruke 1Js 10-11 knaccoB pa3padoTana Ha OCHOBe:
«  @DenepanbHOrO rOCYIapCTBEHHOIO 00Pa30BaTEIbHOIO CTaHAAPTa CPEAHETo 00Iero 00pa3oBaHus 10 MATEMATHKE.
«  OCHOBHOI1 00pa30BaTEIBLHON MPOrPaMMBI CPETHETO 00IIEro 0Opa3oBaHUs MO0 MaTEMAaTHKE.
« COopHUK HOpMaTHBHBIX TIOKYMEHTOB. MaremaTuka. [IpumepHsie mporpammel o marematuke. J. J[. lnenpos, A. I'. ApkagseB. Mocksa: [poda.
« IIporpammel. Anrebpa n Havyana ananmusa 10-11 aBr.-coct. U. U. 3ybapesa, A. I'. Mopakosud. — M.: MHeMo31Ha.
 IIporpammel o6meoOpa3oBarenbHbIX yupexaenuit. ['eomerpust 10-11 kimaccel. T.A. BypmuctpoBa. Mocksa «IIpocBemenue».
YMK.

1. A. T'. Mopaxosuy, I1.B.CemenoB «Anredpa n Havana ananuza 10» npodunbsHbeiii ypoBenb 10 kiace: yueOHUK i 0011e00pa30BaTebHBIX YIPEKICHHH —
MockBa: MHeMO3HHA..
2. A. T'. Mopakosuy, I1.B.CemenoB «Anredpa u Hauana ananusa 10» nmpoduibHbINA ypoBeHb 10 Kiacc: 3ajauHuK 171 0011e00pa30BaTeIbHBIX YUPEKICHUN —

Mocksa: MHeMO3HHA.
A. T'. MopakoBuy AnreOpa u Had. MaT. aHanuza. 10xi1. Meroauy. noc. (mpod. yp.) - MockBa: MueMo3uHa.
JI. C. AranacsH «['eomerpust 10-11» yaeOHUMK 1t 0011I€00pa3oBaTeIbHBIX yupexaeHuin — Mocksa: [IpocBernieHue.
A. T. MopakoBud. Anredpa 1 Hadana ananm3a 10-11. 10 kmace: MeToaudeckoe mocooue s yaurteias — MockBa: MHeMo3HHa.
B.W. I'mu30ypr. AnrebOpa u Hadana ananmsa. 10 k. KonTponbHbIe paboTh. (Tipod. ypoBeHs); o peaaknuei A.I'. Mopakosuda. — M.: MHeMo3uHa.
JI. O. [lenumena, T. A. KopemikoBa. AnreOpa u Hadana u aHanu3a 10-11. 10 kmacc: TemaTHYeCKHEe TECTHI M 3a4€ThI JIsl 00111e00pa30BaTeIbHBIX
yupexaeHnii — Mocka: MHeMo3uHa.

No ok

I'naBHo# wneabl0 o0pa3oBaHMs SBISETCA pPa3BUTHE peOEHKAa KaK KOMIIETEHTHOW JIMYHOCTU MyTeM BKJIIOYEHHS €ro B pas3iW4Hble BHUABI LIEHHOCTHOMN
YeJI0BEYECKOM JesITeNbHOCTU: yueOa, MO3HaHUsl, KOMMYHUKALKA, TPpOo(ecCHOHATBLHO-TPYI0BOM BBIOOD, JIMYHOCTHOE CaMOPa3BUTHE, LICHHOCTHBIE OPHEHTAIUH,
MOUCK CMBICIIOB XH3HeaesATenbHOCTH. C 3TUX MO3UIMI 00yueHue paccMaTpHUBaeTCsl KakK MPOIECC OBJIAACHUS HE TOJIbKO OMNPENEeNIEHHON CyMMOW 3HAHUU U
CUCTEMOU COOTBETCTBYIOIIMX YMEHHI U HABBIKOB, HO M KaK MPOIECC OBIACHUS KOMIETCHIIUSIMH.

JIMYHOCTHOCTHDIE:

— (opMUPOBAHKHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, 0O0YJarONIUXCs K caMOpealiu3allid U caMO0Opa30BaHUI0 Ha OCHOBE
pa3BUTON MOTHBAIMU Y4e€OHOW JESATENbHOCTHM W JUYHOCTHOTO CMBICIIA M3Y4YEHHMs] MaTeMaTHK{, 3aUHTEPECOBAHHOCTH B MPHOOPETEHHWH M PACHIUPEHUU
MaTeMaTHYeCKUX 3HAHUI U CIIOCOOOB IEHCTBUN, 0CO3HAHHOCTH MOCTPOCHHS MHINBUAYAIbHON 00pa30BaTeNbHONM TPACKTOPHH;

— (opmupoBaHUE KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOIICHHH, B Y4e€OHO-HCCIIENOBATEIbCKON, TBOPYECKOW M APYrUX BUIAX AEATEIBHOCTH I10
MpEeAMETY, KOTOPasi BbIPAXKAETCS B YMEHUU SICHO, TOYHO, TPAMOTHO HM3JaraTb CBOM MBICIM B YCTHON M NMHUCbMEHHOW PEYM, BHICTPAUBATh apTyMEHTALMIO U BECTH
KOHCTPYKTHBHBIM JMAaor, MPUBOJAUTH MPUMEPHI M KOHTPIPHUMEPHI, & TaKKe MOHMMATh W yBaXKaTh MO3UIMIO coOeceAHMKa, JOCTHraTh B3aMMOTOHHMAHUA,
COTPYIHHYATH JUTSl TOCTHXKEHUSI OOIIUX Pe3yIbTaTOB;

—(hopMHUpOBaHUE IIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH.

— pa3BUTHE MPEACTaBICHUS 00 N3ydaeMbIX MAaTEMAaTHYECKUX MOHATHAX U METOJaX KaK BaKHEHIINX CPeCTBAX MATEMAaTHUECKOTO MOICTUPOBAHUS P EaTbHbIX
MPOLECCOB U SIBJICHUI.

— pa3BUTHE JOTHYECKOTO MBIIUICHUS: KpUTHYHOCTH (yMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHMS ), KPEATUBHOCTH (COOCTBEHHAs
apryMeHTaIlus1, OTPOBEPIKEHHsI, TOCTAHOBKA 3a/1a4, (GOpMyIHpOBKa POOIIEeM, HCCIEI0BATEIHCKUI TIPOEKT U JIp. ).



MeTal’lpeHMeTHble:

— (¢dopMHUpOBaHHE CIIOCOOHOCTH CAaMOCTOSATENBHO CTAaBUTh LN Yy4eOHOM M MCCIEeNOBATENbCKOM JEATENbHOCTH, IUIAHUPOBATh, OCYILECTBISATD,
KOHTPOJIUPOBATh U OIICHUBATh YUeOHbIC JEHCTBUS B COOTBETCTBUU C TIOCTABJICHHOH 3a7a4eil M YCIOBUSMU €€ BBITIOJTHEHUS;

— (GOopMHpOBaHHE YMEHHS CaMOCTOSITEJILHO IUIAHUPOBATh aJIbTEPHATUBHBIC IMYTH IOCTHIKEHHS LeJled, OCO3HAaHHO BBIOMpaTh Hambosiee 3(deKkTuBHBIC
CTIOCOOBI peleHHs YYeOHBIX M TI03HABATENILHBIX 33/1a4;

— (hopMupoBaHHE YMEHHsI HAaXOJUTh HEOOXOJMMYI0 MH(POPMALMIO B PAa3IMYHBIX MCTOYHHMKAX (B CIPaBOYHMKAX, JHUTEparype, VIHTEepHETE), MpeacTaBisiTh
uHbOpMaMI0O B pa3nuyHON (opme (CIIOBECHOHW, TaOMMYHOHM, TpauuecKoid, CHUMBOJIMYECKOI), 0OpabaThIBaTh, XpaHWTh M TepenaBaTh WH(OOPMALHIO B
COOTBETCTBUU C [T03HABATEIbHBIMU WJIM KOMMYHUKATUBHBIMU 33/1a4aMU;

— (popMHUpOBaHUE BJIAJICHUS IPUEMaMU YMCTBEHHBIX JI€HCTBUMN: ONpeAeIeHHs MOHATHI, 00001IeHNs, YCTAHOBJICHUS aHAJIOTHH, KiIaccu(UKaIIM Ha OCHOBE
CaMOCTOSITEJIBHOTO BBIOOpa OCHOBaHMM M KPUTEPHEB, YCTAHOBJIEHMSI POJOBUIOBBIX M TNPUUMHHO-CIICJCTBEHHBIX CBS3€H, IMOCTPOCHMSI YMO3aKIHOUEHUN
MHIYKTUBHOIO, IEAYKTUBHOIO XapaKTepa WK 10 aHAJIOTHH;

— (hopmupoBaHNE YMEHUSI OPraHNU30BbIBATh COBMECTHYIO YUEOHYIO JESATENbHOCTh C YUUTEIEM M CBEPCTHUKAMM: OINPEAEIATh LENH, pacIpeaesiaTh ¢ yHKINH,
B3aUMO/ICIICTBOBAaTh B TPYIIE, BBIABUTrAaTh TMIOTE3bl, HAXOJIUTH pPELIEHHE MPOOJIeMbl, pa3pelarh KOH(IMKTHI Ha OCHOBE COIVIACOBAHUS MO3UIMM U y4yeTa
MHTEPECOB, apT'yMEHTUPOBATh U OTCTauBaTh CBOE MHEHHE.

IIpenmeTtHble:

— (popmupoBaHue yMeHUN paboTaTh C MaTEMaTHMYECKUM TEKCTOM, TOYHO W IPaMOTHO BbIpa)kaTb CBOM MBICIM B YCTHOM M NMHUCBMEHHOM peyu, MPUMEHSS
MaTEeMaTHYECKYyl0 TEPMHHOJIOTUIO M CHMBOJHKY, MCIIOJb30BaTh DPA3IUYHbIE S3bIKM MAaT€MAaTUKU (CIOBECHBIM, CHUMBOJIMYECKUN, rpaduueckuil, TaOIMYHBIN),
J0Ka3bIBaTh MaTEMAaTUYECKUE YTBEPKJICHMUS,;

— (hopMUpOBaHHE YMEHUS UCIOJIB30BaTh 0A30BbIE MOHATUS U3 OCHOBHBIX PA3/IENIOB COAEpKaHUs (YUCI0, (PyHKIMS, ypaBHEHUE, HEPABEHCTBO, BEPOSATHOCTD,
MHOJKECTBO, JI0Ka3aTeIbCTBO U Jp.);

— (GopMHUpOBaHUE NPEACTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX N0 ACHCTBUTEIbHBIX YHMCEN; NMPAKTHUUYECKHX HABBIKOB BBIIOJHEHHUS
YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BEIYUCICHHH, BEIUUCIUTEIILHON KYJIbTYPBI;

— YMEHHS UCMOJIb30BaTh CUCTEMY (DYHKIIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHO-TpadMueCKUX NpeACTaBICHUN JUIsl ONMCAaHMsI U aHAJIU3a peaIbHbIX
3aBHCHUMOCTEI;

— IPEACTaBJICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MUPE U O PA3JIMYHBIX CIIOCO0AX UX U3ydeHUs, 00 0COOEHHOCTSIX BBIBOJOB U IIPOIHO30B,
HOCSILINX BEPOSITHOCTHBIN XapakTep;

— IPUEMOB BJIaJICHUs Pa3INYHBIMU S3bIKAMU MaTEMaTUKHU (CIOBECHBIH, CUMBOJIMYECKUH, rpaduuecKkuii) sl MIUTIOCTPALUK, HHTEpIpETalluy, apryMeHTaluu
U JI0Ka3aTelIbCTBA;

— YMEHHUS IPUMEHATh U3yUEHHbIE MOHATHS, allllapaT pa3IMuHbIX Pa3/IesIoB Kypca K PELICHUI0 MEeXIIPEIMETHBIX 3a/1a4 U 3a/1a4 [IOBCEAHEBHOM )KHU3HU.

Ha ocHoBanum tpeGoBanuii I'ocyqapcTBeHHOro 00pa3oBaTeIbHOIO CTaHAApTa B COJAEPXKAaHUM KaJeHJapHO-TEMaTUYeCKOIro IIAHUPOBAHUS MPEAIOJIaraercs
pean30BaTh aKTyaJIbHBIE B HACTOALIEE BPEMsI KOMIIETEHTHOCTHBIN, A€ATE€IbHOCTHBIN ITOAX0/1bl, KOTOPBIE ONPEACIAIOT 324241 00y4eHHA:

. cucTeMaTH3alMs CBEACHUN O YHciax; M3ydeHHE HOBBIX BHJIOB YHMCIOBBIX BBIp@KEHUH M (OPMYI; COBEPIIEHCTBOBAHHE MPAKTHYECKHX

HaBBIKOB U BBIYMCIMTEIBHOM KYJIBTYpHI, PaCIIMPEHUE M COBEPLICHCTBOBAHUE alreOpanveckoro ammapara, coOpMUPOBAaHHOTO B OCHOBHOM ILIKOJIE, M €r0
IIPUMEHEHHE K PEIIEHUIO0 MATEMATUYECKUX M HEMAaTEMaTUUECKUX 3a/1a4;

L4 paclIupCHue U CUCTEMATHU3alUA O6H.[I/IX CBEJICHUM O (I)YHKI_II/ISIX, MOMOJIHCHUC KJIaCCa H3YyYACMbIX (I)yHKLIHfI, HWINTIOCTpalusa HIUPOTHI
MIPUMCHCHUSA q)YHKLII/II‘/’I JUIL OMMCAaHU U U3YUCHUS PCAJIbHBIX 33BHCHMOCTCI>1;
L4 PasBUTUC Hpe,[[CTaBJ'ICHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B OKpYyXaromeM MHUPE, COBCPHICHCTBOBAHUC

HUHTCJUICKTYAJIbHBIX U PCUCBBIX YMeHI/Iﬁ IyTeM O6OTaLI_[eHI/IH MaTeMAaTUYCCKOI'O A3bIKA, PA3BUTHA JIOTHYCCKOT'O MBIIIJICHUA,
L4 3HAKOMCTBO C OCHOBHBIMH HIACAMU U MECTOJaMH MaTCMaTHUYCCKOI'O aHaJIn3a,



¢ OCBOCHHME KOMIIETEHINI: y4eOHO-1103HABATEIbHON, KOMMYHHUKAaTUBHOH, pe(IEeKCUBHON, TMYHOCTHOTO CaMOPa3BUTHS, IICHHOCTHO-
OPHEHTALMOHHOH U Ipo(eccHoHaIbHO-TPYI0BOTO BBIOODA.

1. Ilnanupyembie pe3yJIbTAThl OCBOEHHMS Kypca
Nzyuenne maremaruku B 10-11 kinacce maet BO3MOKHOCTb 00yJarOIIUMCSI IOCTHYb CIICAYIOIINX PE3yIbTaTOB Pa3BUTHSL:

6 JIUHYHOCMHOM Hanpaejlenuu:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKK, OCHOBAHHOTO HA JIMAJIOTe
KYJbTYD;

TOTOBHOCTH U CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHOM JI€ATEIILHOCTH;

TOTOBHOCTb M CTIOCOOHOCTh BECTH IUAJIOT C IPYTUMH JIFOJIbMH, IOCTUTATh B HEM B3aUMOTIOHMMAHUS, HAXOAUTH OOIIHUE IIEJIU U COTPYTHUYATH JUISl UX
JIOCTYKCHMS,

HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMH, JEThbMH MIIQJIIETO BO3pAcTa, B3POCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO-TIOJNE3HON, Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON M IPYTrUX BUAAX JACSITEIbHOCTH;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHMIO, B TOM 4YHCIIE caMOOOpa30BaHMIO, HA MPOTSDKEHUH BCEHW JKM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIIEIIHOM MpodecCHOHANbHON 1 0OLIECTBEHHON JEeSTEbHOCTH;

HPAaBCTBCHHOC CO3HAHUEC U TOBCJACHNEC HAa OCHOBE YCBOCHUA O6IH€‘-I€J'IOBG‘IGCKI/IX HeHHOCTeﬁ;

emem anpedmemuom HanpaesieHuu:

YMEHHE CaMOCTOSITEIIbHO OTPEACIATh IIETH JCATEIBHOCTH M COCTABISTH IUIAHBI JIESATEILHOCTH,; CaMOCTOSTENBHO OCYIIECTBISATh, KOHTPOJIMPOBATH H
KOPPEKTHPOBATh JESITEIBHOCTh, MCIOJIB30BaTh BCE BO3MOXKHBIC PECYpPCHI UIS JOCTHIKEHHS TIOCTABICHHBIX IENICH M peaM3alliy IJIAaHOB JEATEIbHOCTH;
BBIOMPATH YCHEIIHBIC CTPATETUU B PA3IMYHBIX CHTYaIUsX;
YMEHHE TPOIAYKTHBHO OOMIATHCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOHM AEATEIBHOCTH, YYUTHIBATH IMO3UIMH JIPYTUX YYACTHHKOB JIESTEIHLHOCTH,
3¢ dexTUBHO pa3pemarbh KOHPIHKTHI;
BJIaJICHHE HABBIKAMH MIO3HABATEIBHOM, y4eOHO-UCCIIE0BATEIIBCKON M MTPOSKTHOMN e TEILHOCTH, HABBIKAMH Pa3pelieHus mpo0iieM; CriocOOHOCTh U TOTOBHOCTD
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHSI PAKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IINYHBIX METOJIOB TIO3HAHUS;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HH(OPMAIIMOHHO-TIO3HABATEIILHOW JIESTEIbHOCTH, BKJIIOYAs YMEHHE OPHCHTUPOBATBHCS B Pa3IHMYHBIX
WCTOYHHUKAX MHPOPMALINU, KPUTUIECKHU OIICHUBATh U HHTEPIIPETUPOBATh HH(DOPMAIIHIO, TIOTYIaEMYIO U3 Pa3IHYHbIX HCTOYHUKOB;
YMEHHUE KCII0JIb30BaTh CPEICTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoJorui (manee — MKT) B pemieHHH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3aIlMOHHBIX 3a/1a4 ¢ COOJIOICHUEM TPEOOBAaHUN SPrOHOMHUKH, TEXHHUKU 0E30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHMSI, IPABOBBIX U ATHYECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€3011aCHOCTH;
BIIaJICHUE HaBbIKaMU TMO3HABATENBbHON pedIeKkcuu Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUI M MBICIMTEIBHBIX MPOIECCOB, UX PE3yAbTATOB M OCHOBAHMWIA,
TPaHUIl CBOETO 3HAHUS M HE3HAHUS, HOBBIX MTO3HABATEIHHBIX 33124 M CPEJICTB UX JOCTHUKEHHUS.

6 npeOMemnoM HANPABIeHUU:

Ilpuobdpemenue mamemamuyecKux 3HAGHUIL:

[Ipu3Haku AeTMMOCTH, OCHOBHAs TeOpeMa apu(PMETHKU HaTypallbHBIX YHCET,
Tpuronomerpuueckas u anredpandeckas GopmMy KOMIUIEKCHOTO YHCIA;
ITonsTe cuHyca, KOCMHYCa, TAHI€HCA M KOTAaHI€HCa IPOU3BOJILHOTO YIJIa;
CBoiicTBa TPUTOHOMETPUYECKUX (PYHKITHIA;



OCHOBHBIE IPUEMBI PELIEHHS] TPUTOHOMETPUYECKUX YPABHEHUI;
[TonsTHE TPOU3BOAHOM;
OcCHOBHBIE IOHATHS U AKCUOMBI CTEPEOMETPUH;
Onpenenenns napajuielbHbIX NPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
Onpenenenus nepneHANKYISIPHOCTH IPSIMbIX U INIOCKOCTEN B IPOCTPAHCTBE;
[ToHsiTHE YrI0B MEX Ty IPSIMBIMHU U TUIOCKOCTSIMU, TUIOCKOCTSIMU;
[loHsiTHE BEKTOPOB B IPOCTPAHCTBE;
OcHOBHBbIE BU/Ibl MHOTOI'PAHHUKOB.
[IpaBuio yMHOKeHUs, TEPECTAHOBKU U (PaKTOPHUATIBL.
Qenadenue MamemamuyyeCKuMy YMEHUAMUS
[IpoBouTH MpeoOpa30BaHus YUCIOBBIX U OYKBEHHBIX BbIPaKEHUH, BKIIIOUAIOLIUX CTEIIEHH, paJAUKalIbl U TPUTOHOMETPUYECKHE (PYHKIUY;
BoInomHAT 1EHCTBUS € KOMIIEKCHBIMU YUCIIaMU, TIOJIb30BaThCSl TEOMETPUYECKOM MHTEpPIIpEeTalinell KOMIUIEKCHBIX YHCET;
CrpouTts rpaduKH U BBIIOIHATH HEKOTOPBIE MpeoOpa3oBaHus rpa@UKOB ATUX QYHKIUI;
Pemrare mpocreiinivie TPHrOHOMETPUYECKHUE YPABHEHNS,
Haxoauts npou3sBoanyto, UCToNb3ys GopMyIbl U npaBuia JuddepeHInpoBaHus;
UccnenoBath yHKIMIO HA MOHOTOHHOCTB U AKCTPEMYMBbI (DYHKIIMH, TOCTpOEHUE rpaduKoB GYHKUNN, TPUMEHSS CBONCTBA TPOU3BOHOM;
Hcnoe30BaTh OCHOBHBIX IOHATUN U aKCUOM CTEPEOMETPHH IIPH PEIICHUN CTaHAAPTHBIX 3a7a4 JOTHYECKOTr0 XapaKTepa;
N3006pakaTh TOUKH, NPSMBIE, IVIOCKOCTH MIPH PA3JIUUHBIX B3AUMHBIX PACIOJIOKEHUAX B IPOCTPAHCTBE;
BbInOHAT 1EHCTBUSA HAl BEKTOPAMH B IIPOCTPAHCTBE;
Pemate npocreiiine KOMOMHATOPHBIE 331241, BEIYUCIIATh BEPOSITHOCTU COOBITHI, AaHATM3UPOBATh PealIbHbIE YMCIIOBbIE JAHHBIE, IPEACTAaBICHHBIE B BUJIE
JMarpamm, rpaukos.

Yucsa v BbIpaKeHUs1
BoInmyckHHUK Hay4uTCS:

® OIICpHUPOBATH MOHATHUAMU, CBA3AHHBIMHA C JCIIMMOCTBIO HATYPAJIbHbIX YUCCII;

® HCIIOJIb30BATb HAYAJIbHBIC ITPCACTABJICHHUA O MHOXXCCTBEC ﬂeﬁCTBHTeHLHLIX YUCCII,

® BbIpA’XKaThb YKUCJIa B DKBUBAJICHTHBIX Q)opMax, BLI6I/Ipa$I Hauboee MoAXO A YO B 3aBUCHUMOCTH OT KOHerTHOﬁ CUTyaluu;

® CpaBHHBATb U yIOPAAOYNBATDH JIeCTBUTEIIHHBIC quciia,

* BBIIIOJIHATDH BBIYHUCJICHUS C PAllMOHAJIBHBIMHA Y1 CJIaMHU, COUCTAAd YCTHBIC U IMCbMCHHBIC HpI/IéMBI BBI‘II/ICHGHI/II\/'I, MNPUMCHCHUC KAJIBKYJIIATOPA,

*  BBIIOJHATh JIEHUCTBUSA ¢ KOMIUIEKCHBIMHU qucCjIaMH, I10Jb30BaThCA FeOMeTqueCKOﬁ HHTepHpeTaHHeﬁ KOMIIJICKCHBIX 4YHUCCII, B HpOCTCfIIlIPIX cirydasax
HaXO0JUTh KOMIIJICKCHBIC KOPHU ypaBHeHHfI C IeHCTBUTEIIbHBIMU KOB(l)(l)I/ILII/ICHTaMI/I;

® HCIIOJIB30BATh B XOZIC PCIICHUS 3a/1a4 3JICMCHTAPHLBIC ITPCACTABJICHU A, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHHUAMU BCIINYHH.

® ONCPHUPOBATH MOHATHUAMHA KTOKIACCTBO», KTOKIACCTBCHHOC Hp606pa3OBaHI/Ie», peuiaTh 3ajia4uu, COACpKaAIneC 6yKBCHHBIC JaHHBIC, pa60TaTB C (I)OpMyJ'IaMI/I;

® BBIIIOJIHATH npeo6pa3OBaHH;1 BLIpa)KeHHfI, COACPIKAINUX CTCIICHU C LICJIBIMU IOKA3aTCIIAMHU U KBA/IPATHBIC KOPHU;



*  BBINOJIHATH TOX/IECTBEHHBIE TPEOOPA30BAHUS PAIIOHATBHBIX BRIPAKEHUI HA OCHOBE MPABWII JCHCTBHIA HAJl MHOTOWICHAMH U alTreOpandecKuMu JpoOsMH;
*  BBINOJIHATH PA3JIOKEHNE MHOTOYJICHOB HA MHOKHUTEIIH.
Buvinycknux nonyuum 603mMoxicHocmb.
* Yenyoums u pazeums Npeocmasietus 0 HamypaibHbIX YUCIAX U CBOUCMEAX 0eIUMOCU;
* HAYUUMbCA UCNOTL308AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUS, NPUOOPeCU NPUBLIYKY KOHMPOIUPOBAMb GbIUUCIEHUS, 8bLOUPASL NOOXOOSWULL 05
cumyayuu cnocoo;
* NOHAMb, YMO YUCTOBblEe OAHHbIE, KOMOPble UCHONb3YIOMCS 015 XAPAKMEPUCIUKU 00BEKMO8 OKPYHCAIOWe20 MUpd, s61s0mMcs NPeUMyujeCmeeHHo
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNHCEHHBIX 3HAYEHUT, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O NOSPEUHOCIU NPUOTUNCEHUSL
* NOHAMb, YMO NOZPEUHOCIb Pe3YIbMAMa bIYUCTEHUL OONIHCHA ObIMb COUBMEPUMA C NOZPEUHOCTNBIO UCXOOHBIX OAHHBIX.
* 8HINOHAMb MHO20ULA208blE NPEO0OPA308AHUS PAYUOHATLHBIX BbIPANCEHUU, NPUMEHSS WUPOKULL HAOOP CROCOD08 U NPUEMOS,
* NPUMEHAMb  MONCOeCMEEeHHble  Npeoopasosanus Ol  peuwleHuss 3a0ay U3  pa3ludHblX  pazoenos Kypca (Hanpumep, 01  HAXOHCOEHUs
HauOOoNbULe20/HAUMEHbULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHHUs 1 HEPABEHCTBA

BBITTyCKHHUK HAyIUTCS:

* pemaTh OCHOBHBIC BUIBI PAITMOHATBHBIX YPABHEHHUH C OJTHOW TIEpEMEHHOM, CHCTEMBI IBYX YPaBHEHHUH C IBYMsI IIepEeMEHHBIMU;

* IOHUMAaTh YPaBHCHHE KaK BaXKHEHIIYI0 MaTeMaTHYECKYIO MOJEIH JUIS ONUCAHHUS M M3yYCHHS Pa3HOOOPa3HBIX pealbHBIX CHTYAIMi, pPeIlaTh TEKCTOBBIC
3a7auu aNreOpandeckKuM METOIO0M;

* IPUMEHSTH rpaduIecKue MpeICTaBICHHUS IS UCCIICIOBAHUS YPaBHEHHIA, HCCIICIOBAHHS M PEIICHUS] CUCTEM YPaBHEHHI C IBYMs MTEPEMEHHBIMH.

* IOHUMATh ¥ IPUMEHSTh TEPMHHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemath palMoHAIBLHBIC HEPABEHCTBA METOOM HHTEPBAJIOB, TPOCTEHIIINE HPPAITOHAIEHBIC HEPABCHCTBA M HEPABCHCTBA C MOJIYJICM;

* IPUMEHSTH anmapaT HepaBEHCTB JUISl pEIISHHs 3a/1a4 U3 pa3lIMYHBIX pa3IelioB Kypca.

Buvinycknux nonyuum 6o3modcnocme.

* 0871a0eMb CNeYUAIbHBIMU NPUEMAMU PEULEHUs. YPABHEHULL U CUCTNEM YPABHEHULL, Y8ePEeHHO NPUMEHAMb annapam YpaeHeHull Ol peeHUsi PA3HOO0OPA3HbIX
3a0au U3 MamemamuKu, CMeNCHbIX NPeoMenos, NPAKMUKLL

* npuUMeHams epagureckue npedcmasieHus OJisi UCCIeO08AHUS YPABHEHUL, CUCMEM YPABHEHULL, COOepAHCaAuUx OyKeeHHble KO duyuenmol.

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHSMb ANnapam HepaseHcme OJi peuleHus pa3Ho0OPA3HbIX MAMEeMAMUYecKux
3a0ay U 3a0ay U3 CMEN’CHbIX NPEOMemos, NPAKMUKU,

* npUMeHAmMb epaghuyecKue npeocmasiienuss 0Jisl UCCIe008AHUSL HEPABEHCME, CUCTEM HEPABEHCME, COOepICaujux OyKeeHHble KOIPhuyueHmul.

@OyHKINH, TPUTOHOMETPHUS

BbInmycKHUK HayquTCS:

* IOHUMATh 1 UCIIOIb30BaTh (PYHKIIMOHAIbHbIE TIOHATHS U A3bIK (TEPMHUHBI, CHMBOJIHYECKUE 0003HAYCHNUS);

* CTPOUTH I'paMKU TPUTOHOMETPUUECKUX, TIOKA3aTEIbHON U JorapupMuueckoi GyHKIMI; UCCIE0BATh CBONCTBA YMCIOBBIX (PYHKIMI Ha OCHOBE M3YyYCHHUS
MOBEJICHUSI X I'PaHKOB;

* MOHUMATh (PYHKIIMIO KaK BayKHEHIIIYI0O MaTEeMAaTUYECKYI0 MOJIEIb JJIsl OMMCAHUS IPOLIECCOB U SIBICHUM OKPYKAIOIIETr0 MUPA, MPUMEHATh (PYHKIIMOHATbHBIH
A3BIK JUIS OMUCAHUS M UCCIIEOBAHUS 3aBUCUMOCTE MEXy (PU3NYECKMMHU BEIMUMHAMU;

® peIIaTh OCHOBHBIE BU/Ibl TPUTOHOMETPUYECKUX YPaBHEHUH, IPOCTEUIINX HEPABEHCTB, CUCTEM.



Buvinyckuux nonyuum 603mM0iCHOCHb HAYUUMBCAL.

* IPOBOOUMDb UCCIEO08AHUS, CBAZAHHbIE C U3VUEHUeM CBOUCMSE QYHKYUL, 8 MOM YUCLe C UCNONb308AHUEM KOMNbIOMeEPd, HA OCHO8e 2PAPUKO8 U3)UEHHbIX
@yHkyull cmpoums OoJee crodcHble cpagduru (KyCOUHO-3A0anHble, C «BLIKOIOMbBIMUY MOYKAMU U M. N.);

* UCNOIL306aMb PYHKYUOHATIbHBIE NPEOCABIEHUS U CEOUCMEA PYHKYULL 01 peuleHUss MameMamuideckux 3a0ay u3 pasiuyHulx paz0enos Kypcd.

DJieMeHThI KOMOMHATOPUKH, CTATHCTUKH, TEOPUH BEPOSITHOCTH
BBITTyCKHHUK HAydUTCS:
e HCIIOJH30BATh MPOCTEHINNE CTIOCOOBI IPECTABICHUS U aHAIM3a CTATHCTUYCCKUX TaHHBIX;
e  HAaXOJUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSATHOCTh CIIYUaHOTO COOBITHS;
e pemath KOMOWHATOPHBIE 3a7a4l HA HAX0XKCHHUE YK CIIa O0BEKTOB MJIM KOMOUHAIIHIA.
Buinycknux nonyuum 6o3moorcnocmo:
e npuobpecmu NEpEOHAYANIbHBIN ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 0OUECMBEHHO20 MHEHUS, OCYWeCmENamb UX aHauus,
npeocmasiims pe3yibmamol ONPoca 8 gude maodauysl, OUASPaAMMbL;
e npuobpecmu onvim NPo8edeHUs: CAYYAUHbIX IKCHEPUMEHMO8, 8 MOM YUCTe C NOMOUWbBIO KOMNBbIOMEPHO20 MOOEIUPOBAHUs, UHMEPNpemayuy ux
pe3yibmamos.
*  HAYYUMbBCS HEKOMOPLIM CHEeYUAIbHBIM NPUEMAM PeLeHUss KOMOUHAMOPHbBIX 3a0a.

I'eometpust

BrinmyckHUK HayuuTCA:

® T10JIb30BATHCS A3BIKOM T€OMETPUH JIJIs1 ONTUCAHUS TIPEIMETOB OKPYKAIOIIET0 MUPA U UX B3AMMHOI'O PACIOJIOKEHUS,

® pacIio3HaBaTh U N300paKaTh HA YEPTEKAX U PUCYHKAX T€OMETPUUECKUE (PUTYPHI U Tela U UX KOHPUTypaluu;

® COOTHOCHUTH TUIOCKHE reoMeTpHUecKre (UTYpPhl U TPEXMEpPHbIE OOBEKTHI C UX ONMHCAHUSAMU, YEPTEIKAMH, U300PKCHHUSIMU; Pa3InuaTh U aHAIU3UPOBATH
B3aMMHOE PAaCIIOJIOKeHUe QUryp;

® OIIEPUPOBATH C HAYATHHBIMH MTOHATHSAMHU TPUTOHOMETPHH U BBITMIOJHATE AJIEMEHTApHbIE OTIepaliy HaJl GYHKITUSAMH YTJIOB;

® TIPOBOJUTH JI0KA3aTEIbHBIC PACCYKACHUS MPU PEUICHUH 3a/1a4, I0Ka3bIBaTh OCHOBHbBIE TEOPEMBI KYpCa;

® BBIYHCIIATH JTUHEHHBIC 2JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(PUTYparusaX, 00bEMBI U IIOMIAAN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN U UX
MPOCTEHIINX KOMOMHAITUI;

® CTPOUTh CCUYCHHSI MHOTOIPAHHUKOB M N300pakaTh CEUCHHUSI TEJI BPAIICHHUS;

peliaTh NpakTUYEeCKHe 3aJauyd, CBA3AHHBIE C HAXOXKJICHHEM T'€OMETPUYECKUX BENUYHMH (MCIOJIB3YS MPU HEOOXOIUMOCTU CHPABOYHUKH M TEXHUYECKUE

CpeICTBa).

Buinycknux nonyyum eozmodrcnocmo.

* 0811a0emb Memooamu peulenuss 3a0ay Ha 8bIYUCTEHUS. U OOKA3AMENbCNEO,

* npuobpecmu onvim NPUMeHeHUs: a12edPaUYecKo2o U mpusoHOMempuiecKko20 annapama u uoeti 08UNCEeHUS NPU peueHUl 2e0MempuUyecKux 3a0ay,

* NPUMEHAMb KOOPOUHAMHO-8EKMOPHBIU MemOo0 015l 8bIYUCTEHUS OMHOULEHUL, PACCMOSHUL U V2Jl08,

* npuobpecmu onvim UCCIe008AHUSL CBOUCME (hu2yp ¢ NOMOWbIO KOMNLIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim 8blNOJIHEHUS NPOEKMO8.

Hauyaja MaTeMaTH4eCKOIr0o aHAJIN3Aa



BrInyCKHHUK HayduTes:

e HAXOJUTh CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPUIECKUI IPOTPECCHH;

e BBIYMCIIATH IPOU3BOIHBIE M IEPBOOOPA3HBIE IEMEHTAPHBIX (YHKIUH, TPUMEHSISI TPaBHIIa BEIYUCICHUS TPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIOJB3YS
CIIPaBOYHbBIC MAaTEpPHUAJIbL;

e HccleAoBaTh (GYHKIUHU U CTPOUTH UX IPaUKH C TOMOIIBIO IIPOU3BOHOM;

e pemarth 3aJauM C IPUMEHEHHEM yPaBHEHHUS KacaTelbHOW K IrpauKy QyHKIIH;

e pemiaTh 33Jja4ud Ha HAXOKJCHHE HauOOJIBIIETO U HAMMEHbIIIEro 3HaUYeHUs (PYHKIIMU Ha OTPE3KE;

e  BBIYMCIITH IUIOIIAb KPUBOJIMHENHON TPANECLH;
Buinyckuux nonyuum 603moxcHocme.

e npuobpecmu Onvim peuleHus 2e0MempudecKux, QU3UYecKux, KOHOMUYECKUX U Opy2ux NPuKIaoHblX 3a0ad, 6 MoM uucie 3a0ad Ha Hauborvuiue u
HauMeHbuiue 3HA4eHUs C NPUMEHeHUeM annapama Mamemamui4ecKko20 aHaiu3a

2. Conpepxanue y4eOHOTo mpeamera
10 kaace
IMoBTOpenue maTepuana 7-9 kaaccos (2 4).

JelicrBuTeIbHBIE Uyncaa (12 4).

Harypanbsubie u nienbie uncna. Jlemumocts uncen. OCHOBHas TeopeMa apu(METHKHA HaTypadbHBIX YKcell. PalioHanbHbIe, UppalMoHaIbHbIE, TeHCTBUTEIIbHBIC
4yucia, YuciaoBad npsmas. YucinoBbsie HEpaBEHCTBA. AKCHOMATHKA JEHCTBUTEIbHBIX YUCel. MOlyllb IEMCTBUTENBHOTO Yyncia. MeTo MaTeMaTH4ecKon
WHTYKITUH.

Yucaosbie pyakuuu (9 v).
Omnpenenenue YuCI0BOU PyHKIIMHU, CIOCOOBI ee 3a1aHus, cBoiicTBa pyHkiuii. [lepuonnyeckue u oOparupie QyHKIHH.

Tpuronomerpuueckue GpyHxkuun (24 u).

UucnoBasi OKpY>KHOCTh Ha KOOpAUHATHOH TuiocKocTU. CuHyC U KocuHyc. TanreHnc u kotanreHc. TpuroHoMmerpuueckue (PyHKIIMH YHMCIOBOTO apTryMEeHTa.
Tpuronomerpuueckue GyHKIIMU YTIOBOTO apryMeHTa, MX CBOMCTBA U rpaduku. CxxkaTue u pacTshkeHue rpadukoB TpUroHoMeTpuueckux Gynkuuii. O0paTHbie
TPUTOHOMETPHUYECKHE (DYHKIIHU.

Tpuronomerpuyeckue ypapHenus (10 u).
[IpocTeiinrie TpUroHOMETpUUYECKHUE YPaBHEHUS U HEpaBEeHCTBA. MeTo bl pellleHHs] TPUTOHOMETPHUECKHX YPAaBHEHUI: BBE/IEHUE HOBOM NEPEMEHHOH,
pasioKeHne Ha MHOYKUTEIH, OTHOPOIHbIE TPUTOHOMETPHUECKUE YPaBHEHHUS.

IIpeo6pa3zoBanne TPUroHOMETPUYECKHX BbIpaxkeHuii (21 ).
DopMyIIbl CIIOXKEHUS, TPUBEACHUS, IBOWHOTO apryMeHTa, MOHKEHHs cTrereHu. [IpeoOpa3oBanre CyMMbI TPUTOHOMETPHUECKUX (DYHKITUI B IPOU3BEICHHE.
[IpeoOpazoBanue MPOU3BEACHUN TPUTOHOMETPHUECKUX (YHKITUI B CyMMBI. METO bl pelIeH s TPUTOHOMETPUYECKUX YpaBHEHUH (ITPOJOIKEHNUE).

Kommiexkcublie ynciaa (9 u).
KOMHHCKCHBIG quciia u apI/I(pMCTI/I‘-IeCKI/Ie oncpanuu HaJl HUMU. KOMHHGKCHLIC quciia U KoopAuHaTHas ImiIOCKOCTh. TpI/IFOHOMeTpI/I‘-IeCKaSI (I)opMa 3aIIiucCu



KOMILIEKCHOI0 urcia. KoMIJIeKCHbIC Ynciia U KBaJApaTHBIC YPABHCHMUA. B03B€II€HI/I€ KOMILJIEKCHOTO YHCJia B CTE€IICHb. 3BIIeUucHe
KBaApaTHOT'O I/IKYGI/I‘-ICCKOFO KOPHA U3 KOMIIJICKCHOT'O 4YHCJIA.

IpousBoanas (29 4).
OmnpeesieHre YKCIOBOM MOCIIEI0BATEILHOCTH U CIIOCOOBI e¢ 3a1anusi. CBONCTBA YUCIIOBBIX MTOCIICA0BATEILHOCTEH.

Omnpenenenue npejena nocieaoBaTeabHOCTH. CBOWCTBA CXOAAIIUXCS MIOCIEN0BAaTENIbHOCTEW. Boruncnenue npenenos nocienosatenpHocreil. Cymma
0ECKOHEYHOM reOMETPUIECKO TPOTPECCHH.

[Ipenen ¢pynkuun Ha 6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamenue aprymenTa. [Ipupamienre GyHKIIH.

3aauu, NPUBOAAIINE K IOHATHIO TPOU3BOIHON. OmpeneneHne Npou3BoHON. AJITOpUTM OThICKAHUS TPON3BOAHON. DOPMYIIBI
midpdepenunponanus. [Ipasuna nudpdepenunponanus. [lonsTue npousBoaHOM n-ro nopsaaxa. JuddepenurpoBanue cioxxHoi pyHKINN.
Huddepenunpoanue oopaTHON QyHKIMH. Y paBHEHNE KacaTeIbHON K TpaduKy PyHKIHMU. AJIITOPUTM COCTaBJICHUS YpaBHEHUS KacaTeJIbHOM K

rpaduky pyukimu Yy = f(x).

[IpumeHeHne npou3BOTHON IS TOKa3aTeNIbCTBA TOXKIECTB U HepaBeHCTB. [locTpoenue rpadukos ¢pynkuii. [IpumeneHne nporu3BoHON /U1 OTHICKAHUS
HauOOJBIINX U HAUMEHBIINX 3HAYCHUH HENPEephIBHON (QYHKLMK Ha MPOMEXKYTKE. 3aJaui Ha ONTUMU3AIIHIO.

KomOunaTopuka u BepossiTHOCTD (7 9).
[TpaBuno ymuoxenus. [lepectanoBku u pakTopuansl. Beroop Heckonbkux nemenToB. Coueranus u pasMmenienus. bunom Hetorona. Cinyuaiinbie
COOBITHSI UUX BEPOSITHOCTH.

Hrorosoe nosroperHue. UToroBasi KOHTpoJibHas padora. (13 u).

11 kacc
[MoBTOpenune matepuana 10 knacca (3 u).
Muoroujiennbl (114)
[Tonsitue MHOrOouseHa. MHoOrouseHa or OZHOU mepeMeHHOW. MHOrousieHa OT HECKOJIBKUX IepeMEHHbIX. JIelCcTBUA ¢ MHOrowieHaMmu. PellieHue ypaBHEHHH BBICIIUX
CTETICHEM.
Crenenn u kopau. Crenennble GpyHkuun (244)

[lonsaTre KOpHS N-I CTENEeHN U3 AEHCTBUTENBHOrO uncia. OyHKIHN y = Q/; , MX cBo#cTBa M rpaduku. CBoHCTBa KOpHS N-ii crenenu. [IpeoOpa3oBanne BbIpaKeHHIH,
cozeprkaux paaukansl. O0o0LIeHre MOHATHS O TIoKazaTene creneHd. CTeneHHble QyHKLINHU, UX CBOWCTBA U rpaduKy.
oka3aTenbHas u Jorapupmuyeckass pynkuun (374)
[lokaszarensHast GyHKuus, e€ cBoiicTBa u rpaduk. [lokasarensHble ypaBHenus. IlokazatensHble HepaBeHcTBa. llonstue norapudma. Jlorapudmmudeckue ypaBHEHHUS.
Jlorapudmuyeckue HepaBeHcTBa. [lepexoa kK HOBOMY OCHOBaHHIO JOrapudma.
IlepBooOpa3nas u uaTerpai (84)
[lepBoobpa3nas. OnpenenéHHblil HHTErpal.
JJieMeHTBbI MATEMATHYECKOH CTATUCTUKH, KOMOMHATOPUKH U TeopuM BeposiTHOcTei (104)
Cratuctrueckass o0paborka nanHbIX. [Ipocreiimme BeposTHOCTHBIE 3agaun. Coueranust u pasmemieHus. @opmyna 6uHoma Heiotona. CiyuaiiHble cOOBITHS M UX
BEPOSATHOCTH.
YpaBHeHnus u HepaBeHcTBa. CHcTeMbl ypaBHeHHI U HepaBeHCTB (354)



PaBHOCHIIBHOCTE ypaBHeHMid. OOlMe MeToapl pelieHus ypaBHeHuid: 3ameHa ypaBHeHust h(f(X)) = h(g(X)) ypaBuenuem f(X) = g(X), pa3noxxeHre Ha MHOXKHUTEIH,
BBC/ICHUE HOBOM MEpeMEHHOW, (yHKIMOHAIbHO-Tpaduyeckuii Meron. PeleHne HEpaBEHCTB C OAHOW IEpeMEHHOW. PaBHOCHIBHOCTH HEPABEHCTB, CHUCTEMBI M
COBOKYITHOCTH HEPaBEHCTB, UPPAI[MOHAILHBIC HEPABEHCTBA, HEPABEHCTBA ¢ MOAYJIsIMH. CHUCTEMBbI ypaBHEHUIl. Y paBHEHNs U HEPAaBEHCTBA C TApaMETPaMH.

Hrorosoe moBTopenue (7 4).

I'eomerpus
10 kacc
H30pannbie Bonpochl uianumerpuu (7 9)
B conepxanue kypca reomerpun B 10-11 ximaccax BXOIUT psia TEM U3 INIAHUMETpHUU. B yueOHNKE OHU U3JI0)KEHBI B rocienHei rinase «HekoTopeie cBeieHus
13 MIaHUMeTpum». VX MOXHO paccMaTpUBaTh BMECTE C COOTBETCTBYIOUIMMHU TEMaMU CTEPEOMETPUU.
VYTIBl ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTBIO. BricaHHbIe M OTIFCaHHBIE YeTHIPEXYTOIbHUKH. DOpMYIIBl METHAHBI U OMCCEKTPUCH TPEYrojbHHUKA. Perenne
TpeyroiapHuKoB. Teopema Menenas u Uesbl. ['eomeTpuueckre onpeaeseHus JIIuIca, runep0osisl U napadobl.
AKCHOMBI CTepeoMeTPHH U UX cJiencTust (4 4)
[Ipenmert crepeomerpun. OCHOBHBIE MOHATHS U aKCUOMBI cTepeoMeTpun. HekoTopele ciecTBUS U3 TEOPEM.
I'nasa 1. [lapanyesibHOCTH NPSIMBIX U MJI0cKOCTEl (18 u.)
[MapannenbHOCTh MPSIMBIX, TPSIMOH U TUIOCKOCTH. B3anMHOE pacnoioxeHne NBYX MPSIMBIX B TPOCTPAHCTBE. YTOJI MEXIY ABYMsI psiMbIMU. [lapannensHoCTh
mockocteit. M3o0pakeHne npoCcTpaHCTBEHHBIX (PUTYp HA MIIOCKOCTH.
I'nasa 2. IlepneHIUKYJSIPHOCTH NPAMBIX U MJI0ckocTei (19 4.)
[lepnieHIuKyASAPHOCTh MPAMOM U MIOCKOCTH. IleprnieHauKyssip U HakJIOHHBIE. PaccTosiHMe OT TOYKM A0 IMJIOCKOCTH, PAacCTOSHUE MEXIY Mapajien bHbIMU
IJIOCKOCTSIMU, MEXAY NapauleIbHbIMU MPSIMON M TUIOCKOCTBIO, PACCTOSIHHE MEXy CKPEIIHBAIOUIMMUCS MPSAMBIMUA. YTOJ MEXAY MPSIMOUM U IMJIOCKOCThH IO.
JByrpanubiii yrod. [lepneHaukynsipHOCTh MIocKkocTer. TpexrpanHbiid yroyi. MHOrorpaHHbIi yroJ.
I'naBa 3. Muororpanauku (14 4.)

11 kaace

1. Hunaunap, konyc u mwap (18 4.)
[onarne numuaapa. [Inomans moBepxHOCTH IIETHHAPaA. [loHsATHE KOHYCA, TIIOMIAIs TOBEPXHOCTH KOHYyca. Y cedeHHbI koHyc. Cdepa u map. YpaBHeHue cepsl. Bzanmuoe

pacnonoxxenne chepsl m TuiockocTH. KacarempHast mimockocte K cdepe. Ilmomans cdepsl. Bizammuoe pacnonoxenuwe cdepsr u mpsmoi. Cdepa, BnucaHHas B
ITHHIPHYECKYT0 TTOBepXHOCTh. Cdepa, BMcaHHast B KOHUYECKYIO TOBEPXHOCTb.
2. Oo0bem Tea (184.)

[lonste obvema. O6beM mpsAMOyroiabHOro napamienenunena. O0bem mpsMoi mpusmbl. O0beM nuiIMHApa. Beruncnenne oO0beMOB ¢ momouipio UHTErpana. O0beMbl
HAKJIOHHOH mpu3Mbl. O0beM nupamuasl. O0beM Konyca. O0beM mapa. OObeM IapoBOro CETMEHTA, IIapOBOro CJI0A U mapoBoro cexropa. Ilnomans chepsr.

3. BekTopsl B mpocTpanctse (5 4.)
IlonsiTne BexkTOpa B mpocTpaHcTBe. PaBeHCTBO BekTOpoB. ClioKeHHWE W BhIYMTAaHHE BEKTOPOB. CyMMa HECKOJNBKHX BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4YHCIIO.
Kommnanapusie Bektopsl. [IpaBuno napamnenenumena. Pasnoxenue Bekropa 1o TpeM HEKOMILIAaHAPHBIM BEKTOPaM.

4. Mertoa KoopauHAT B npocTpaHcTBe. [IBuxenus. (12 4.)
[IpsamoyronpHas cuctema KoopauWHAT B mpoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAWHATAMH BEKTOpa M KoopAauHaTtamu Todek. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTON MeXAy AByMs Bekropamu. CKalsipHOE NMPOM3BEIEHHE BEKTOPOB. BbIUMCIIEHHE YIJIOB MEXAY MPSMBIMH M IJIOCKOCTSIMHA. YPaBHEHHE IUIOCKOCTH.
Hentpansaast cummerpust. OceBas cuMMeTpHsl. 3epkaiibHas cummeTpust. [lapannensHblil nepeHoc.

6. Utorosoe nmostopenue Kkypca reomerpun (17 4.)



ITonarue muororpanxuka. I[Ipusma. Ilupamuna. ¥Yceuennas nupamuza.
CummMmerpus B mpocTpaHcTBe. [loHATHE TPaBUIIBHOTO MHOTOTPAHHUKA. DJIEMEHTBHl CUMMETPUHU NTPABUIIbHBIX MHOTOTPAaHHUKOB
3ak/0uHTe/IbHOE MOBTOpPeHne Kypca reomerpun 10 kiaacca (6 1)

3. TemaTnyeckoe njaHHUPOBaHHE Kypca ajredopsi 10

KJjacca
Kou XapakTepucTHKa OCHOBHBIX BH/IOB /IeSIT€IbHOCTH YYCHHKA HA YPOBHE
Ne Ha3zBanue pasnena. Tema -BO Aara YHHBEPCAJIbHBIX YUeOHBIX /IeiiCTBUIA.
ypoKa ypokKa ypo IJ1aH Koppek | OcHOBHBIE BONIPOCHI IPU H3YYECHHHU IInanupyemoie npeomemnbwle
KOB ums TeMbl. pe3ynbmamul
1. IloBTOpenue (2 4.)

1. [ToBTOpenue. @opmyibl 1 DopMyJTbI COKPAIIEHHOTO YMHOXKEHUS, 3HaTb GOpPMYIBI COKPAIIEHHOTO
COKpPAIIEHHOTO YMHOXKEHHUS. bopMyIbl KOPHEH KBaJpaTHBIX YMHO>KEHUS; yMETh COKpallarh ApoOu u
Pemrenne kBagpaTHbIxX ypaBHeHuH. Pemenne 3a1a4d Ha BBITIOJIHATH BCE ICHCTBUS C APOOSIMHUL.
YPaBHEHUI, HEPABEHCTB, COCTaBJICHUE YPABHEHUN 3HaTh OCHOBHBIE IPUEMBI PELICHUS

CUCTEM. CeHTAOPH YpaBHEHUH: MMOJCTAHOBKA, BBEICHHUE
2 Pemenue 3agau Ha 1 HOBBIX ITIepeMeHHbIX. [[oHnMaTh
COCTaBJICHHE YPaBHEHHUI PaBHOCUJIBHOCTh YPaBHEHUU
YMersb pemiate 3a1a4u Ha COCTABJICHUE
YpaBHEHUH.
I'naBa 1 JlelicrBuTe/ibHbIe yncia (12 yacoB)
3-5 | HarypanbHble U 11elble Yucia 3 OrnpeneneHne HaTYpAIbHBIX, LIEIbIX, 3HaTh: onpesiesieHne HaTypalbHbIM,

6 PaunonaneHble uncna 1 palOHAIbHBIX, UPPALUOHAIBHBIX, LEJIbIM, PAlMOHAIBHBIM,

7-8 | HppauunoHanbHbIe YKCa 2 JEACTBUTEIIbHBIX YUCEI, MOJIYJIb YUCIIA. | UPPALUOHAIBHBIM, 1EHCTBUTEIIBHBIM

9 MHO03keCcTBO JeHCTBUTEIBHBIX 1 JleTuMOCTH LIENBIX YUCell, ACICHUE C YUCIa, MOIYJIIO YUCIIA.

quce OCTaTKOM; PEILIEHHE 3a/1a4 C YMeTh: BHIIOJNHATH 33J]a4H Ha
10-11 | Mozysb JeHCTBUTEIBHBIX 2 LEJI0YUCICHHBIMU HEM3BECTHBIMHU. JICIIMMOCTb LI€JIBIX YHCE, IEJIEHUE C
qucen OCTaTKOM; PEIIaTh 3aJa4u C
LIEJIOYMCIIEHHBIMHA HEU3BECTHBIMH,
HaXOJUTh MOJYJIb IEHCTBUTENBHBIX
qucell.
12 | KonrtpoabHas padora Nel 1 22 BbIsSIBUTE cTENIEHD YCBOCHMSI yHalIUMUCS
«/leHcTBUTEIbHBIC YHCJIA» CeHTSOPsT M3Y4EHHOTO MaTepuasia




13-14| Meron MaTeMaTHUYECKOM 2 MeTto1 MaTeMaTUYeCKOM MHIYKIUH; 3HaTh: KaK IPUMEHSTh METO]T
WHIYKIIAA JI0Ka3aTeIbCTBO TOXKJIECTB U HEPABEHCTB | MaTeMaTHYeCKOW MHIYKIIUU TPU
METOJIOM MaTeMaTH4YEeCKOW MHIYKIINH. JI0Ka3aTeIbCTBE YHCIOBBIX TOXKIECTB U
HEPABEHCTB.
YMerthb: pa3BepHyTO 000CHOBBIBATH
CYXIEHHUSI, pelaTh IPoOJIEMHBIE 3a1aun
METOJJOM MaTeMaTUYECKON WHIYKIIHH.
I'naBa. 2. YucjaoBsle GpyHkuuu (94acon)

15-16 | Omnpenenenuie unciaoBoi 2 Omnpenenenne  pyakummu,  oOpaTHOH | 3HATH: POPMYIBI dJIEMEHTAPHBIX
GbyHKIIMHA ¥ criocoObI e€ dbyHkIMK, o0sacTu ompeaeNeHus U | (QYHKIHI; CBOMCTBA (PYHKIIMIA; CXeMy
3a/1aHUs MHO€ECTBA 3HA4YCHMUI, rpaduka| ucciaenoBaHus QyHKIUH,

17-19| CgoiictBa QyHKINI 3 dbyHKIMU, PopmMysa HaXOKACHHS UTMHBI | dJIEMEHTAPHBIMHU METOIaMU;

20 I[Teproanyeckue GyHKIUH 1 JIYTH. CpoiicTBa GYHKIWN: | aHATUTUYECKYIO 3aIMKCh IyT YHCIIOBOM

21-22 | OGparuas QpyHKuMs 2 MOHOTOHHOCTB, Y€THOCTh W HEUETHOCTb, | OKPY)KHOCTH.

23 | KoHTpoJibHasi padoTa Ne 2 1 g MEPUONIHOCTD, OTPaHUIEHHOCTD. YMeThb: HaXOUTh KOOPMHATHI TOYEK,
«YmucaoBbie pyHKIUN» NPOBECPUTD 3HAHUA U yMCHUE YyHAIUXCA | cOCTaBIIATh AHAIMTUYECKUE 3aIUCU
OKTAOPsI 1o TemMe «YucaoBbie GyHKIUM
I'naBa 3. Tpuronomerpuuyeckue GpyHkuuu. (24 yacos)

24-25| YucnoBas OKpY>KHOCTh 2 [ToHsATHE YMCIIOBOM OKPYKHOCTH, 3Harhb onpeenenue GyHKIHH y= Sin X,

26-27 | YucmoBas OKpYKHOCTb 2 YUCJIOBOW OKPYKHOCTHU Ha y=CO0S X
Ha KOOp,I[PIHaTHOfI IIJIOCKOCTHU KOOpI[HHaTHOﬁ IIJIOCKOCTH,; IIOHATHUE YMeThb: COCTABIATh Ta6J'H/1HH 3HAYECHUU

28-30 | Cunyc u kocunyc. TaHreHc u 3 CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC KOOPJMHAT TOYEK YUCIOBOM OKPYNKHO-
KOTaHT€HC. IIPOM3BOJIBHOIO YIJIA; IOHATHE CTH; HAXOJUTh HAa YUCIIOBOU OKPYKHOCTH

31-32 | TpuronoMeTpuuecKue 2 pajinaHHoM, rpalyCHON MEPHI yIiia, TOYKH C KOHKPETHBIM 3HAYCHUEM

(hYHKIIMM YUCTIOBOTO apryMeHTa 3aBUCHMOCTb MKy PAIMAHHON U abcuucchl U OpJIMHATHI, a TAKXKe
33 | Tpuronomerpuueckue 1 rpajlyCHOH MEpaMH yria. YMEHHEM ONpPEACINTh KaKUM YHCJIaM
(GYHKIMH yTI0BOTO apryMeHTa CaoiicTBa pyHkuuit y= Sin X, y=cos Xu OHH COOTBETCTBYIOT, BEIYUCIIATL CHHYC,
34-36 | ®yHkuuy y=sin X, y=cos X, ux | 3 copmmpoBath yMeHHe H300paxKarh KOCHHYC, TAHI'€HC M KOTAaHI'€HC YHUCIIa.
cBoOficTBS B rpadm rpaduku GyHKIMA YMeTh BBINOJIHATH IPeoOpa3oBaHue
rpaduKoB, HAXOIUTh HanOoOJIbLIEE U
HalMEHblIee 3HaUeHUe
37 | KonTpoabHasi padora Ne3 1 17 POBEPUTH 3HAHUA U yMEHHUE ydanuxcst | 3HaTh: cBoWcTBa (QyHKUUH,
«Tpuronomerpuyeckue HOAGA no teme «Tpuronomerpuueckue orpeiereHne 00paTHBIM
byHkmnm» byHKIII TPUTOHOMETPUUECKUM (DYHKIHUSM;

38-39 | Iloctpoenue rpaduxa 2 [IpeoOpazoBanus rpaduka QyHKINH; YMeThb: BBITAHYTh U CKaTh rpaduk 1o
¢bynkimu y=m f(x) pacTsbKeHHe U ckatue rpaduka oT OCU ocu OX, B 3aBUCIMOCTH OT 3Ha4eHHUs M,

40-41| Iloctpoenue rpagpuka 2 OX B 3aBUCHMOCTH OT 3Ha4€HUs M; k; c60600H0 cTponTh rpaduku GyHKIUH

bynkiuu y= f(kx)

Omnpenenenue oOpaTHBIM

y=m f(x), y=m f(kx)3nas rpaduk y=f(X) u




42 | I'paduk rapMOHHYECKOTO 1 TPUTOHOMETPUYECKUM (PYHKIIHSIM, OIIMCBIBATh UX CBOMCTBA; BBIIIOJIHATH
KoJIe0aHUs aCUMIITOTaM 1IpeoOpa3oBaHNE BBIPAKEHUI,

43-44 | dyHkmMH y=tg X, y=ctg X, 2 coJiepxKamux oOpaTHbIe
UX CBOMCTBA U rpaduku TPUTOHOMETPHUUYECKHE (PYHKITHH

45-47 | OOpatHbie 3
TPUTOHOMETPUUYECKUE
byHKIIH

I'nasa 4. Tpuronomerpnyeckue ypaBuenus (10 yacos)

48-51 | Ilpocreiimnme 4 Ornpenenenne apKKOCUHYCa, apKCUHYCA; 3HaTh: omnpeseNieHre
TPUTOHOMETPUUECKHE pelIeHne MpOCTENIINX YpaBHEHUH TPUTOHOMETPUUECKUX YpaBHEHUI
YpPaBHEHMS U HEPABEHCTBA cost=a,sint=a, tg t=a, u ctg t=a. YMers: pemiath npocTenmme

52-56 | Metoap! pemeHus 5 [IpueMsl n MeTOIBI peleHus TPUTOHOMETPUUYCCKUEC YPABHCHUSA
TPUTOHOMETPUIECKUX TPUTOHOMETPUUYECKUX YPABHEHUI BBEJICHUEM HOBOM MEPEMEHHOU U
ypaBHEHUI MIPOBEPUTH 3HAHUS U YMEHUE yJallluXCs pa3I0KEeHUEM Ha MHOKHUTEIH; peliaTh

57 KonTpoabHnast padora Ne 4 1 1o Teme « TpuroHoMmerpuyeckue OJTHOPOIHBIE TPUTOHOMETPUYECKIE
«Tpuronomerpuveckue 22 YpaBHEHUS ypaBHEHUS MIEPBOM CTENEHU. 3HAT:
YPaBHEHHUSD) nexaops AITOPUTM JJISl PELIeHUs IPOCTEUIITNX

TPUTOHOMETPUYECKUX YPaBHEHUU
I'naBa 5. [IpeoGpa3oBanue TPUTOHOMETPUUYECKUX BbIpaskeHui (21 u).

58-60 | CuHYC U KOCHHYC CYMMBI U 3 ®dopmyInbl CHHYCAa U KOCHHYCA, TaHTeHCa | 3HATh: (OpMYJIBl CHHYyca W KOCHHYCA,
Pa3HOCTH apryMEHTOB Y KOTaHI'€HCAa CYMMBI U Pa3HOCTH TaHI€HCAa U KOTAHT€HCA CYMMBI U

61-62 | TaHreHC U KOTAHT'€HC CYMMBI 2 apryMeHToB, (GOpMyNbl  MPUBEICHHUS, | Pa3HOCTU apryMEHTOB, hopmyIbl
Y Pa3HOCTU apryMEHTOB JBOMHOIO  apryMeHTa, MIOHWKEHUS | IPUBEJICHUS,  JBOWHOIO  apryMEHTa,

63-64 | Dopmysbl IpUBEACHUS 2 CTEIICHU. [IpeoOpazoBanne  CyMMbI| HOHHUKEHHS CTEIICHHU.

65-67 | @opmyiibl JIBOMHOIO 3 TPUTOHOMETPUYECKUX byHKIMi B| YMeTb: BBHINIOJHATh MPEeOOpa3oBaHUs
apryMeHTa. DopMyIIbl IIPOU3BEJICHUE, a IPOBEACHUS B CYMMY. CYMMBI TPUTOHOMETPUUYECKUX (YHKIIHMA
MOHUXEHUS CTEIICHU [Ipumenenne u3ydeHHBIX (OPMYNT TpH | B MPOU3BEICHHE, a POBEACHUE B CYMMY,

68-70 | IIpeo6pasoBanue CyMMBl 3 TOIECTBEHHBIX npeoOpa3oBaHUSX | IPUMEHATh HU3Yy4YeHHBbIE (OPMYIBl TpU
TPUTOHOMETPUYECKUX TPUTOHOMETPUUYECKUX (GYHKIMHA. | TOXKIECTBEHHBIX peoOpa3oBaHUIX
(YHKLHIT B IPOH3BE/ICHIE Pewenne MPOCTEHININX | TPUTOHOMETPUYECKNX (YHKIUH, pemarhb

71-72 | TIpeobpasosaniue 2 TPUTOHOMETPUUECKUX YPABHEHHM. IIpOCTENIINE TPUTOHOMETPUYECKHE
POU3BEICHHUS YPaBHCHHA.

TPUTOHOMETPHUUYECKUX
GbyHKIUH B cymMMy
73 | [IpeoOpa3zoBaHKe BBIPAKECHUS 1

Asin X +B cos X
Csin(x+t).

K BULY




74-77 | Mertonel pereHus 4
TPUTOHOMETPUICCKHIX
YpaBHEHUI
78 | KonrpoabHas pabdora Ne S 1 IIPOBEPUTH 3HAHUS U YMEHUE Y4AIIUXCS
«IIpeodpa3zoBanue 28 o Teme «IIpeodpa3zoBanue
TPUTOHOMETPUYECKUX STHBaPS TPUTOHOMETPHYCCKUX BBIPAKECHUI»
BBIPa:KeHHi»
I'naBa 6. Kommiekcunbie uncia (9 yacos)
79-80 | KomrmuiekcHbie uncia u 2 OmnpeneneHne MHUMOTO M KOMITIEKCHOTO | 3HATh: OTpe/ielieHne MHUMOTO U
apu(METHIECKHE OIIEPALUU YHCJIa, paBHBIX KOMIIUICKCHBIX YHCEII, KOMIIJIEKCHOT'O YHCJIa, PaBHBIX
HaJ HIMH COIPSDKEHHOTO YU CIIa, MOLYJIS KOMIIJIEKCHBIX YUCEJI, COIIPSKEHHOTO
81 KowMrekcHbie yrcna u 1 KOMIIJICKCHOTO YHCJIa, KBaJJPATHOTO Yrcia, MOyl KOMIUIEKCHOTO YHCTIa,
KOOpIMHATHAS TUIOCKOCTh KOPHS M3 KOMIUIEKCHOTO YHCIIa U KBaJIPATHOTO KOPHSI M3 KOMILIEKCHOTO
82-83 | TpuroHomerpuueckas ¢popma 2 apudmeTnyecKue ornepanuy HaJl HUIMH, yuclia U apuMeTHuyecKue onepany Haj
3aIMCH KOMILIEKCHOTO YUCIIa MIPEJICTABICHUE O KOMIUICKCHBIX YUCIIaX | HUMU;
84 KoMIuiekcHBIE YUCiia U 1 " KOOpJIHHaTHOﬁ TMJIOCKOCTH. YMeThb: 1enaTh 3anicH KOMITIEKCHBIX
KBaJIpaTHbBIC ypaBHEHUS YHUCell B CTAHIaPTHOMN
85-86 | Bo3BeneHNE KOMILIEKCHOTO 2 TPUTOHOMETPHYECKOH popme,
Yyucla B CTeIleHb. VI3BiieueHue ONpCACIATE MCCTO KOMIIJIEKCHOI'O YHCJia
KYOUYECKOro KOPHS 13 Ha KOOPAWHATHOM MJIOCKOCTH, U3BJIEKATh
KOMILIEKCHOTO YHUCJIa " BO3BOJUTH B CTCIICHb KOMIIJICKCHBIC
qHCIa;
87 | KonrpoubHas padora Ne 6 1 11 MIPOBEPUTH 3HAHUS U YMECHHE YJAIIHXCS
«KoMmiekcHbIe Ynciay (eBpans o TeMe «KoMriekcHbie grcia
I'aasa 7. Ilponssognasn (29 yaca)
88-89| UYucnosnie 2 [TonsiTre 0 mpon3BoAHOM PyHKIINH, 3HaTh: ONpeIeICHUE YUCIOBBIX
MOCJIEIOBATETILHOCTH buznyecKuil 1 reOMETPUUECKHI CMBICIT | MOCJIEI0BATEIILHOCTEH, onpeieNieHue
90-91| IIpenen uncioBoi 2 MPOU3BOHON. YpaBHEHHE KacaTeIIbHON | TMPOU3BOIHON (HYHKINH, PUIUUECKHI U
MOCJIEIOBATETILHOCTH K rpaduxy ¢yakuu. [Iponszsoansie reOMETPUUECKUN CMBICT IPOU3BOIHOM;
92-93 Hpeﬂeﬂ (pyHKupm 2 CYMMBI, pa3HOCTH, IIPOU3BECIACHUA U YpaBHCHHUE KacaTelIbHOH K rpa(pHKy
94-95| Onpenenenne MpOM3BOIHOM 2 yacTHOTO. [Ipon3BOJHBIE OCHOBHBIX (GyHKIHH, TPOU3BOIHBIE CYMMBI,
96-98 | BblunciIcHUE IPOU3BOIHBIX 3 aneMeHTapHbIX QyHKIM. [Ipon3BogHbIe | pa3HOCTH, TPOU3BEICHHUS M YACTHOTO,
99-101] Juddepenumposariue 3 CIIOHOU U 00paTHO# QyHKIMNA. BTopas | mpou3BOIHBIE OCHOBHBIX 3JI€MEHTAPHBIX
CIIOKHON (yHKIIHH. npousBoHas. [I[pumeHeHne (G yHKIHIA, TPOU3BOIHBIE CIOXKHOU U
Jluddepenuposarne IPOM3BOJIHOM K HCCleIOBaHUIO QYHKIMI | 0OpaTHOM (pyHKUMIA;
0GpaTHOI (PyHKIHH. U TIOCTPOCHUIO TpahUKOB. YMeTh: IPUMEHATH TPOU3BOIHBIE K
102- | YpaBHeHHe KacaTenbHoN K 3 Hcnonb3oBanue MPOU3BO/IHBIX TPH UCCIIeIOBaHUIO (DYHKIIMIA U TOCTPOCHHUIO
104 | rpapuxy dpyHkuun pElICHUH YpaBHEHHUI U HEPABEHCTB, MPH | TPadHKOB, UCMOIH30BATH IPOU3BOIHBIE




105 | Konrpoabnas padora Ne 7 1 17 pelIeHNH TEKCTOBBIX, (PU3UIECKUX U IIPU pELICHNN ypaBHEHUI 1 HEPABEHCTB,
«IIpousBoanasi» mapTa TCOMETPUUCCKHUX 3aJ1a4, HaX0XKJACHUU IPU PELICHUU TEKCTOBBIX, (PU3NYECKUX U
106- | TlpumeHeHHE MPOU3BOIHOM 3 HaOOJIBIINX U HAUMEHBIINX 3HAUYCHUH. TEOMETPUYECKHX 3aJ1a4, HaX0XKICHUS
108 | mnst uccnenoBanus GyHKIIUI HAUOOJBIIUX ¥ HAUMEHBIINX 3HAYCHHIA,
109- | IMocrpoenue rpadukos 2 OTBICKMBATh TOYKH SKCTPEMYMa,
110 | dyukiwmit COCTaBJIAATh YpaBHEHUE KAacaTEIbHON K
111- | IlpumeHeHUE TPOU3BOIHOM ) rpa@uKy QyHKIHH.
115 | mns oTeIcKaHMS HAMOOJBIIUX
Y HAUMCHBIINX 3HAYCHUI
BEITUYIHH
116 | KonrpoabHas padora Ne 8 1 15
«IIpumMeHeHHne IPOU3BOIHOIN» Mapra
I'naBa 8. KoMOMHATOPHUKA H BEPOSITHOCTD (7 4acoB)
117- | TlpaBwio yMHOXKCHHS 2 Knaccuueckoe ornpeneneHre | 3HaTh: MPABUJIO0 YMHOKEHHUS,
118 | KomOuHaTOpHBIE 3a1a4H. BEPOSITHOCTH, ompeneneHre | cnocoObl MEePECTaHOBKU M (DaKTOPHUAIIBI;
[TepectaHoBKH B (haKTOPHAITBI KOMOWHATOPUKH, TIEPECTAHOBKH, TEOPEMa| METOIbI pelreHus MPOCTEHIINX
119- BBI60p HEeCKOJIBKUX 2 O BCPOATHOCTH CYMMBI [JIBYX COOBITHH, KOM6I/IHaT0pHBIX 3aJ1a4 METOJIOM
120 | BapunanTOoB buHOMUaILHBIC TeopemMa O TpaBUJie YMHOXEHUS, IpUMeEp| mepedopa, a TakKe C HCIOJIb30BAaHHUEM
K02 PUIHEHTEI Ha JI0Ka3aTeJbCTBO (OPMYNIBl OWHOMA| M3BECTHBIX  (opMyn,  TpeyrojbHUKa
121- | Cnyuvaitable COOBITHS M X 3 HeroTona Hackars;
123 | BepOATHOCTH. YMerb: BBIUUCTATE  KOADOUIMECHTHI
ounoma HproTona mo dopmyne u ¢
HCII0JIb30BaHNEM TpPEeYroJbHHUKA
[Tackansi; BBIYMCHATH, B MPOCTEUIINX
CIIy4asX, BEPOSITHOCTH COOBITUI Ha
OCHOBE MOJICYETa YUCIIa UCXOOB.
Hrorosoe nosropenne (13 yacon)
124 | JleficTBUTENbHBIC YK CIIA 1 [ToBTOpEHME OCHOBHBIX POPMYIL, 3HATh: OCHOBHBIE TPUTOHOMETPUYECKHE
125 | Yucnossle pyHKIIUN 1 YHCIIOBBIE (PYHKIIUH, bopMyIbI, ONpeeeHHe YUCIOBBIX
126 | TpuroHomerpuueckue 1 TPUTOHOMETPUYECKHE PYHKIIUH, (GyHKIMA, TPUTOHOMETPUYECKUX
yHKIHN dbopMyBl TPOU3BOTHBIX. byHKIMH, GOPMYIBI MPOU3BOIHBIX.
127- | Tpurosomerpuueckue 2 MeTo bl pelieHrss TPUrOHOMETPUYECKUX | YMeTh: IPUMEHSATh METOIbI PEeIICHUS
128 | ypaBHeHus yYpaBHEHUI U HEPABEHCTB; TPUTOHOMETPUYECKUX YpaBHEHUH U
129- | BoluncieHue IpOM3BOIHBIX 2 [TocTpoenne u npeobOpazoBaHue HEPABEHCTB; BBIMIOJIHATH TOCTPOCHUE U
130 rpauKOB TPUTOHOMETPUUECKUX npeoOpa3oBanue rpauKkoB
131 | IIpuMeHeHHE IPOM3BOIAHON 1 bynkumi; TPUTOHOMETPHYECKHX QYHKIMI;

JJI4 OTBICKaAHU A HanOOIBIITHNX
1 HaUMEHBIITNX 3HAYCHU N
BCINYUH

MIPUMEHEHNE IPOU3BOJHOMN IS
OTBHICKAHUS HAaNOOJIBIINX U HAUMEHBIINX
3HaYEHUI BEIINYUH

MPUMEHSITH (POPMYIIBI IPOU3BOTHBIX TS
OTBHICKAHUS HAaUOOJIBIIUX U HAUMEHBIITUX
3HAYEHUI BEJINYNH




132- | Arorosasn 2 20 mas BbISBUTB CTENEHD YCBOSHUS yUAIMMHUCS
133 | kourpoannas paéora u3zyueHHoro marepuaina 10 kimacca
134- | Pemenne 3a1a4 3
136
TemaTH4eckoe NIaHNpoBaHue Kypca reomerpun B 10 kitacce
Kon XapakTepucTHKa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH YYCHHKA HA YPOBHE
Ne HaszBaHue pasaeJa. TemMma -BO I[aTa YHUBEPCAJIbHBIX y‘leﬁl—[l)IX HeﬁCTBHﬁ.
igo ypoKa ypo TJIaH Koppek | OcHOBHBIE BONIPOCHI IPU U3yYEeHUH IInanupyemoie npeomemmbwle
KOB nus TeMbl. pe3ynbmamul
4. N30paHHbIe BONPOCHI IIaHUMeTpHH (74)
1-2 | Vrusl 1 OTpe3Ku, CB3aHHBIC C 2 CBoiicTBa yIJOB ¥ OTPE3KOB, CBA3aHHBIX | 3HATH CBOICTBA YIJIOB U OTPE3KOB,
OKPY>KHOCTBIO. C OKPY)KHOCTBIO, CBOMCTBA U MPU3HAKU CBS3aHHBIX C OKPY’KHOCTBIO, CBOMCTBA U
3-4 | Peluenne TpeyroJibHUKOB. 2 BIIMCAHHBIX U OMUCAHHBIX MPU3HAKU BIIMCAHHBIX U OITMCAHHBIX
5-6 | Teopewa essr, Teopenia 5 YEeTBIPEXYr0JIbHUKOB, PELICHHE YETBIPEXYr0JIbHUKOB, PELICHHUE
Metenas. TPEeYroJbHUKOB. Beruncnenue TPEeYroJbHUKOB. Boruncnenue
OMCCEKTPUC U MeJIMaH TPEyroJbHUKA. OHCCEeKTPHUC U MEIMaH TPEyroJibHUKA.
®dopwmyna ['epona u npyrue Gopmybl dopmyna ['epona u npyrue hopmysl
! dnuanc, runepoona, 1 JUTS TUTOLAJM TpeyrojiabHuKa. Teopema JUTS TUTOLIAJH TpeyrojpHuKa. Teopema
napabona. Uessl. Teopema Menemnast. Uesbl. Teopema Menenast.
['eomeTprueckue MecTa TOUEK B 337a4ax | I'eomerpuueckne Mecta TOUYEK B 3a4a4ax
Ha nocTtpoeHue. I'eomerpuueckue Ha noctpoenue. ['eomerpuueckue
npeoOpa3oBaHus B 3a/1a4ax Ha npeoOpa3oBaHus B 3a/1a4ax Ha
noctpoenue. O pazpemnMocTy 3a1a4 Ha | noctpoenue. O pa3peirnMocTy 3a1a4 Ha
MOCTPOEHUE. DIUIHIIC, Turiepboa, MOCTPOCHUE. DJUIUIIC, TUriepOoa,
napaboJa. napaboJa.
Pewrenue 3ana4 Ha IPUMEHEHKUE CBOUCTB | YMeTh peniaTh 33Ja4i Ha COCTABIICHUE
Y [IPU3HAKOB. YpaBHEHUH. IPUMEHEHUE CBOMCTB U
IIPU3HAKOB.
AKCHOMBI CTEepPeOMeTPUH U UX ciieacTBus (4 4.)
8 | IIpenmer crepeoMeTpun. 1 IIpeamer crepeomerpun. 3HaTh aKCUOMBI O B3aHMHOM
AXCHOMBI CTEPEOMETPUH. OcCHOBHBIE  TOHATUS  CTEPEOMETPHH | PACIIOJIOKEHUH TOYEK, IPSIMBIX U
9 HekoTopsie cnencreus u3 1 (Touxka, npsimas, IUIOCKOCTB, | IIOCKOCTEH, IBE TEOPEMBI,
aKCUOM. IIPOCTPAHCTBO). [Tonsitue 00 | 10Ka3aTenbCTBO KOTOPBIX OCHOBAHO Ha




10-11

Pemenue 3amau Ha
MIPUMEHEHHUE aKCUOM
CTepeOMeTpI/II/I Hn Uux
CJICJICTBHM.

AKCMOMAaTU4ECKOM CII0OCOOE MOCTPOEHHUS
FEOMETPHH.

AKCHOMBI CTEPEOMETPHH.
HekoTopsle ciencTBust U3 akCUOM.
N300pakeHne npocTpaHCTBEHHBIX

buryp.

U3Y4YEHHBIX aKCHOMAaX CTEPEOMETPHUH.
YMmern peuaTth 3aJa41 Ha IPUMCHCHUC
AKCHOM CTEPEOMETPHUHM U UX CIICICTBUM.

I'nagsa |. [lapanienbHOCTh MPSAIMBIX H NJTI0cKOCTel (18 4.)

12-15 | TTapaninensHOCTh MPAMBIX, [MapaianenbHOCTh NPAMBIX, MPAMOM | | 3HATH MOHATHE MAPAJUICIbHBIX U
MPSMOU U TIIOCKOCTH. mI0cKoCTH. [Ipu3Haku U CBOMCTBA. CKPEIUBAIOIIUXCA TIPAMBIX, TIOHATUE
napauieIbHOCTH MPSIMOM U TIIIOCKOCTH,
MIPU3HAK NApAIJIEIBHOCTH MPSMOHN U
TJIOCKOCTH.
YMeTh pemars 3a1auu Ha
WCIIOJTIb30BAaHUE U3YyYEHHBIX TEOPEM
16-20 | B3anmHOE pacIoyioKeHHe OmnpeJieieHre CKPEIIHBAOIITHXCS 3HATh OIPE/ICIICHUE CKPEITUBAIOIITIXCS
MPSIMBIX B TIPOCTPAHCTBE. MIPSIMBIX, TEOPEMa O PABEHCTBE YIIIOB MPSIMBIX, (POPMYIIUPOBKY H
YToa Mexay npsiMbIMHU. C COHAIPABJICHHBIMUA CTOPOHAMH, JI0OKa3aTeIbCTBO TEOPEMBI O PABEHCTBE
KonTpoabsHas padora Nel JI0Ka3aTesIbCTBO NMPU3HAKA U CBOMCTBA YIJIOB
1o TeMe «KAKCHOMBI CKPEIIMBAIOIIUXCS TIPSAMBIX, TOHATHE C COHAIPaBJICHHBIMU CTOPOHAMHU.
crepeoMeTpuu. Bzanmuoe yrila MEXIy NPSAMBIMHU B IPOCTPAHCTBE. YMeTh J0Ka3bIBaTh MPU3HAK U CBOKMCTBO
pacnoJjioskeHue nNpsiMbIXx, HOSGDH [IpakTyeckue 3a1aHus O TEME CKPEIIMBAIOIIUXCS MPAMBIX, HAXOIUTh
NPSIMOM M MJIOCKOCTH. «AxcuoMsbl ctepeomerpun. Bzanmuoe YTOJI ME&XY MPSMBIMU B POCTPAHCTBE.
(20MuH) pacIoJIOKEHUE MPSAMBIX, MPSIMOI U YMeTh pemmaTh 3a/1a4u 1Mo TaHHOW TeMeE.
MIJIOCKOCTH. YMeTh JEMOHCTPUPOBATH TEOPETUUECKUE
Y MPAKTUYECKUE 3HAHUS 0 TEME
«AxcuoMsbl ctepeomerpun. Bzaumuoe
PaCIOJIOKEHUE MPSIMBIX, MPSIMOUN U
TIJIOCKOCTHY.
21-22 | IapaynenbHOCTh INIOCKOCTEH. ITapanneabHOCTh MIOCKOCTEH, TPU3HAK 3HaTh NOHATHE MapATIIETBHBIX

MapajieJIbHOCTH ABYX IUIOCKOCTEH.

IJIOCKOCTEH, MPU3HAK MapaieIbHOCTH
JIBYX INIOCKOCTEMN.

YMeTs pemaTte 3a1a4i Ha IPUMEHEHUE
M3yYEHHBIX CBOMCTB MMApAIIIEIbHBIX
IUIOCKOCTEH




23-27 | Terpasap u napajuieIenure. 5 Tetpasap u napajuienenumne. 3HATh MOHATHE TETPAdPA, YMETh
Ceuenue TeTpaspa u napaienenunesa. | POHATh 38141, CBASAHHLIC €
TocTpoenne ceveHil. TETPA3POM. YMEU:TL pelarth 3aa4u Ha
IIPUMEHEHUE CBOICTB NapajuieienuIea.
YMeTh pemaTh 3a1a4u Ha IOCTPOEHHE
CEYEHHUH TeTpaszzpa U napajuiejenunena

28 | KonrpoJabHas paGora Ne 2 1 [IpakTrueckue 3agaHus 110 TEME YMeTb IEMOHCTPUPOBATH IPAKTUYECKUE
o TemMe ((Hapaﬂﬂeﬂl,ﬂoc]"b ILeKa6pI> <<HapaJIJIeJII>HOCTI) IUIOCKOCTEH. 3HAHUA 110 TEMC <<HapaJIJIeJII>HOCTI)
miockocreii. Terpasap. Terpasap. [apamenenunen. mrockocreil. Terpasp.
MMapajnenenumen». [Tapannenenumnen.

29 | 3auer mo Teme 1 TeopeTnueckue v NpaKTUUECKHE 3HaTh TEOPETUUYECKHUI MaTepual 1o TeMe.
«ITapanieabHOCTH 3ananus no teme «llapannenbHoCTh YMeTh 1eMOHCTPUPOBATH TEOPETHUECKUE
miockocrei. Terpasap. miockocten. Terpasap. Y [IPAKTUYECKHUE 3HAHUSA 10 TEME
MMapajnenenumen». [Tapannenenumneny. «ITapammenpHOCTH MIOCKOCTE. TeTpasap.

[Tapannenenumneny.
I'nasa |l. [lepnieHAMKYJISIPHOCTH NPSIMBIX U ILUIOCKOCTE# (19 1)
30-35 | TleprnieHMKyIApHOCTD TIPsiMOi | 6 [eprienAuKyIIIpHBIE psIMbIe B | 3HATh NOHATHE MEPICHIUKYITSIPHBIX

1 TUTOCKOCTH. npocrpascTse. [lepneHauKyIspHOCTb IIPSIMBIX B IPOCTPAHCTBE, JIEMMY O
opsMOM M IUIOCKOocTH. JlemMma O | mEpNEHIUKYIIPHOCTH BYX
NEPIECHIUKYIISIPHOCTH JIBYX | MapaJUICIbHBIX IPAMBIX K TPEThEH
NapajuIeIbHBIX TNPAMBIX K  TPETbEH | MPSIMOMU, TEOPEMBI, B KOTOPBIX
IPSIMOH, TEOPEMBI, B KOTOPBIX | YCTaHABIUBAETCS CBA3b MEXKAY
YCTaHABIIUBAETCS CBA3b MEXy | MapaJlJIeIbBHOCTBIO IPAMBIX U UX
[apaJUICIbHOCTBI0  INPSAMBIX M HX | NEPHEHIUKYIIPHOCTBIO K IUNIOCKOCTH,
NEPIECHIUKYIIPHOCTBIO K  IIJIOCKOCTH, | TEOPEMY CYLLECTBOBAHUS U
TeopeMa CYyLIECTBOBaHMS U | €AMHCTBEHHOCTH IPSAMOH,
€MHCTBEHHOCTH IPSIMOM, | MEPHEHIUKYJIIPHON INIOCKOCTH, IPU3HAK
NEPIECHIUKYIAPHON MIIOCKOCTH, IPU3HAK | NEPIEHIUKYIIPHOCTU IPSIMON U
NEPIEHIUKYISIPHOCTH npsIMON U | IUIOCKOCTH
IJIOCKOCTH. VYMmeTs pemaTh 3a1a4i Ha IPUMEHEHHE

IpU3HAKa MEePIEeHUKYIIPHOCTH IPIMOit
Y TUIOCKOCTH.




36-41

[lepnenpukyisp u
HAKJIOHHBIE. YTOJ MEXKY
IIPSIMOM U IIJIOCKOCTBIO.

[IepneHuKynsp ¥ HaKJIOHHAA,
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
MEXy NapaJuIeIbHBIMU IJI0CKOCTSIMU,
MEXIy IIPSMOM U NapAJJICIIbHON el
IIJIOCKOCTBI0, MEXIY
CKpELIUBAIOIMMHUCS IPSIMBIMH, YTOJI
MEXIY IPSMOM U INIOCKOCTBIO, TEOpEMa
0 TpeX NEePIEeHIUKYIIpaX.

3HaTh NOHATHE NEPIEHAUKYIIApA U
HAaKJIOHHOM, pacCTOSIHUS OT TOYKHU JI0
IJIOCKOCTH, MCIKAY IapaJUIC/IbHBIMHA
IJIOCKOCTSIMHU, MEXAY IIPSIMOHN U
IapaJUIEIbHOMN €1 INIOCKOCTBIO, MEK Y
CKpEILIMBAOIIUMHUCS IPSIMBIMU, YI1a
MEXKy IPSIMOM U INIOCKOCTBIO, TEOPEMY
0 TpeX MEPHEHIUKYIIIpax.

YMeTh pemiars 3aa4u 3a7a4 Ha
BBIYUCIICHUE PACCTOSIHUSA, 33]1a4H C
HCIIOJIb30BAHUEM TEOPEMBI O TPEX
MEPIEHANKYIISIpaX, HA HAXOKIECHUE yIila
MEXK Iy NPSIMOM U IIJIOCKOCTBIO.

42-46 | JIByrpaHHBI yroJ. JIByrpaHHBIH yrojl W €ro JHMHCHHBIN | 3HATh MOHATHS ABYTPAHHOTO H €ro
[TepieHANKYISIPHOCTD yTodI, TPEXTPAHHBIN yroJ, | IMHEWHOTO yrJla, TPEXIPAHHOIO yria,
mockocTel. TpexrpaHHbIi MHOTOT'PaHHBII yroJjl. | MHOTOTPaHHOTO yTJia.
yroji. MHOrorpaHHbIi yroJi. [lepnieHIUKYISIPHOCTD IJIOCKOCTEH. | YMeTh pemaTh 3a/1a4il Ha IpUMEHEHHe

[Tpuznax MEePIEHANKYIIPHOCTH | 3TUX NOHATUHN, IPUMEHSITh CBOMCTBA
IIJIOCKOCTEM. MPSIMOYTOJIBHOTO MapajulelieuIe1a u
MIPU3HAK NEPHEHANKYIIPHOCTH
IIJIOCKOCTEN B MPOLECCE PELICHU 3a/1a4.
47 | KonTpoJabHasi padora Ne3 no [TpakTHueckue 3agaHus 110 TEME YMeTh NEMOHCTPUPOBATH MPAKTUUECKUE
Teme «lleprneHINKYJISIPHOCTD MapT «[lepneHIUKyIAPHOCTH MPSIMBIX U 3HaHug 1o teme «llepneHauKyIsIpHOCTh
NPAMOI U IIIOCKOCTH». IIJIOCKOCTEM. MPSAMBIX U TUIOCKOCTEM».
48 | 3auyert mo Teme Teopernueckre U MPaKTUUECKUE 3HaTh TEOPETUUECKHUI MaTEpHall 10 TEME.

«IlepneHAUKYJISAPHOCTH
NPSIMOM ¥ TVIOCKOCTH).

3aJaHus 110 TEMC ((HepHeHI[I/IKYJ'IﬂpHOCTL
IPAMBIX U ITIOCKOCTEM.

YMeTh IEMOHCTPUPOBATH TEOPETHUCCKUE
Y MIPAKTUYECKHUE 3HAHUS 10 TEME
«[lepneHAUKyYIAPHOCTD MPSMBIX U
IUIOCKOCTEM.

I'nasa l1l. Muororpannuku (14 4.)




49-51

[loHATHE MHOTOTrpaHHUKA.
IIpusma.

[lonatne MHOrorpaHHuka. BepiiuHsl,
pebpa, rpaHr MHOTOTPaHHUKA.
PasBeprka. BpInykiible MHOTOTpaHHUKH.
Teopema Ditnepa

[Ipusma, ee ocHoBaHus, OOKOBBIE pedpa,
BbICOTa, OOKOBasi MOBEpXHOCTh. [lpsmas
U HakiIoHHas npusma. IlpaBunbHas

npu3Ma. [Tapamnenenurnen, KyO.
DopmyIbl TUJTOIIATA OOKOBOI
IIOBEPXHOCTHU IpsAMOI [IPU3MBI,

GopMynbl AN BBIYUCIEHUS IJIOLIAAM
MIOBEPXHOCTHU MTPU3MBI.

3HaATL NOHATHE MHOT'OIr'paHHHUKA, IPU3MbI
1 UX DJIEMECHTOB.

YmeTb peuaTth 3aJa4 Ha IPUMCHCHUC
dbopMyIel IO OOKOBOMA
ITIOBEPXHOCTHU IIPSIMOM IIPU3MBI, HA
npuMeHeHue GopMyITbI ISl BEIYUCICHUS
IUTOIA M TOBEPXHOCTH IIPU3MBI.

52-56 | Iupammuna. [Mupamuna, ee ocHoBaHue, OOKOBbI€ | 3HATh MOHSATUE MUPAMMJIbI, TPABUILHOM
pebpa, BbicOTa, OOKOBas MOBEPXHOCTh. | MUPAMUMAbI, YCEUCHHOW MUPAMUIbI U UX
[IpaBunbHas  nupamMuaa,  ycedeHHas | DJIEMEHTOB.
nMpamuja. YMeTh pemaTh 331a4u Ha HAXOXKICHHE
dopmyIbl TUIOMATH OOKOBOM rioniaau 60KOBOM MOBEPXHOCTH
IIOBEPXHOCTHU MPABUIIBHON MUPAMU/IBI, IIPABWJIBHOM NMMPAaMUABI, IUIOIAH
IUIOIIA M IOBEPXHOCTH IPOU3BOIBHOMN MOBEPXHOCTH ITPOU3BOJIBHON IUPAMUBIL.
IUPaAMUJIBI.

57-61.| IlpaBuiibHBIE MHOIOTPAaHHUKH. [TpaBuiibHBIE MHOTOTPAaHHHUKH. | 3HATh MOHATHE IPABUIIBHOTO
Cummerpuu B KyOe, B napajuiesienuiesie, | MHOTOrPaHHUKA, 3JIEMEHTBI UX
B IIPU3ME U ITUPAMUJIE. CUMMeTpHH, hopMyily Diiepa Juis
[Tonatne 0 cUMMETpUM B IPOCTPAHCTBE | MPaBUJIBHBIX MHOTOTPAHHUKOB,
(ueHTpanbHast, OceBas, 3epKajbHast). IpOCTpaHCTBEHHYIO TeopeMy [Iudaropa,
[IpencraBnenue 0 IPAaBUJIBHBIX | TOHATUE O CHMMETPUH B IIPOCTPAHCTBE
MHOTOI'paHHHKaX (Tetpasnp, Ky0, | (LileHTpasbHas, OCeBast, 3epKaJibHast).
OKTas3/p, JOAEKA3AP, UKOCASP). VYMeTh pelarhb 3aJjauu ¢ MpaBUIbLHBIMU
CeueHrie MHOTOTPaHHHUKOB. MHOTOI'PaHHUKaMH.
®opmyna Oiinepa Uisi IPaBUIBHBIX
MHOTOTPaHHHUKOB, ITPOCTPAHCTBEHHAS
teopema ITudaropa.

62. | KonTpoabHas padora Ned [IpakTnueckue 3a1aHus MO TEME YMeTh 1eMOHCTPUPOBATh MPAKTUYECKHE
1o teme « M HOrOrpaHHUKHN». «MHOTOrpaHHUKNY. 3HaHUA N0 TeMe «MHOTroTpaHHUKNY.
63 | 3auer mo Teme TeopeTndeckue u NpaKTUUECKNE 3HaTh TEOPETUUYECKUI MaTEpHaI 110

«MHOrorpaHHuKm».

3aJaHus 1o Teme «MHoror PAHHUKW.

TeM€. YMETb IEMOHCTPUPOBATH
TEOPETUYECKUE U IIPAKTUYECKUE 3HAHUS
110 TeMe «MHOTOrpaHHUKW.




Hrorosoe noBropenue kypca crepeomerpuu 10 kiacca (6 4.)

64

AKCHOMBI CTEpEOMETPUU U UX
CIIECTBHUSL.

3HaTh TEOPETUUECKUM MaTepHall.
YMertsb ero 0600mars u
CUCTEMAaTU3UPOBATh, a TAKKE YMETh
pemaTh 3a7a41 1Mo TeMe «AKCHOMBI
CTEPEOMETPUHU U UX CICACTBUS.

65

[TapamienpsHOCTB NPSMBIX U
IIJIOCKOCTEM.

3HaTh TEOPETUUECKUI MaTepual.
YmMmetp ero 06001mare u
CUCTEMAaTHU3UpOBaTh, a TAKXKE YMETh
pelarh 3a/1a4M Mo TeMe
«[TapamienbHOCTb MPSAMBIX U
IIJIOCKOCTEMN.

66

[lepnenuKyIApHOCTH
MPSIMBIX U IJIOCKOCTEH, YIroJl
MEKy IPSIMOM U TUIOCKOCTBIO.

3HaTh TEOPETUYECKUM MaTepural.
YMeTh ero 0000maThL u
CHUCTEMAaTHU3UpOBaTh, a TAKXKE YMETh
peliarh 3a/1a4M Mo Teme
«[lepnieHTUKyYISIPHOCTD NPAMBIX U
IJIOCKOCTEH, YroJI MEXAY NPAMOU U
MIJIOCKOCTBION.

67

MHOrorpaHHuKH.

3HaTh TEOPETUUECKU MaTepHall.
VYMeTs ero 0600mars u
CHUCTEMAaTHU3UpPOBaTh, a TAKXKE YMETh
peliaTth 3a/1a4u Mo TeMe
«MHOTOTrpaHHUKI.

68

Pemrenue 3amau




TemaTnueckoe MIIAaHUPOBaHUe Kypca aiaredpsl B 11 kiacce

Ne HazBanue pa3nena. Tema ypoka | Koa Jara XapakTepucTHKA OCHOBHBIX BHIO0B IeATEIbHOCTH YY€HUKA HA
ypoka -BO YPOBHE YHHBEPCAJIbHBIX Y4eOHbIX IeiiCTBHIA.
YPoOK
0B
IJIaH KOppeKuusi OcHoOBHBIE BONIPOCHI IPH IInanupyeMblie mpeaMeTHbIE
H3YUEeHUH TeMBbl. pe3yabTaThl
IToBTOpenue (3 4)
1 Tpuronomerpudeckne  QyHKIUH, 1 [TousiTHe CMHYC, KOCUHYC, TAHT'€HC, | 3HATH omnpejaeneHue GyHKIui y=
WX CBOWCTBA U TpaduKu KOTaHT'€HC NMPOU3BOJIBHOTO YIIIa; sin X, y=cos X
MOHSITUE PAIUAHHON, rpasyCHON YMeThb: COCTaBIIATH TaOIHIIBI
MEpHI yria, 3aBUCUMOCTb MEXKY 3HAYEHUH KOOPJIMHAT TOUEK
paguaHHOW U TPagyCHOU MeEpaMu YHCIIOBOM OKPYKHOCTH; HAXOIUTh
yria. CBoicTBa QYHKIMH y= sin X, | Ha YUCIOBOW OKPY>KHOCTH TOYKH C
y=Co0S X 1 ¢(hopMHPOBATH YMEHHE KOHKPETHBIM 3HaUY€HHEM a0CITUCCHI
n300pakath rpaduKu G yHKIUI Y OPJIMHATHI, & TAKKE YMEHHEM
OIIPENENNTh KAKUM YHCIIaM OHH
COOTBETCTBYIOT, BBIYUCIIATH CHHYC,
KOCHHYC, TAHT€HC ¥ KOTaHT€HC
quca.

2 [TpeobpasoBanne 1 dopmynpl cMHyca W KOCHHYCA, | 3HaTh:  (QOpMyJIBl  CHHyca U

TPUTOHOMETPHUYECKUX BBIPAKEHUN TaHreHca KOCHHYCa, TaHI'€HCA W KOTAaHIEHCa
U KOTaHI'€HCa CYMMBI M Pa3HOCTH | CYMMBI W pPa3HOCTH apryMEHTOB,
apTyMEHTOB, ¢dbopmynsl | GopmyBl TPUBENCHHUS, IBOHHOIO
MIPUBEIEHUS, JBOMHOIO apryMeHTa, | apryMEHTa, IOHUKEHUS CTEIICHU.
MTOHMKCHUS CTENIEHU. | YMeTh: BBIITOJIHATH
[IpeobpazoBanue CYMMBI | IpeoOpa3zoBaHus CYMMBI
TPUTOHOMETPUYECKUX (QYHKIHHA B | TPUTOHOMETPUYECKUX (QYHKIUH B
MPOU3BEICHUE, a MPOBEICHUS B | IPOU3BEACHUE, a IIPOBEICHUE B
CyMMY. CyMMY.

3 Tpuronomerpudeckue ypaBHEHHs 1 [Ipumenenne wu3ydeHHBIX (GopMyn | 3HATb:  METOABl W IPUEMBI
pu TOXKJIECTBEHHBIX | pEILICHUS TPUTOHOMETPHUUYECKHUX
npeoOpa3oBaHMIX YpaBHEHUN
TPUTOHOMETPUYECKMX  (PYHKUUNA. | YMeTh. TNPUMEHATh  OCHOBHBIE
Pemenne MPOCTENIINX | METOABI U TPHEMBI [JIsl PELICHUS
TPUTOHOMETPUYECKUX YPaBHEHUI. | TPUTOHOMETPUYECKUX ypaBHEHUM.

I'naBa 1 Muoroujiennl (114)
4-6 MHorousieHsl oT OJTHOM 3 Ilonsitne MHoOrowieHa oT OJHOW | 3HATBL: IOHATHE MHOIOWIEHA OT
nepeMEHHOMN NIepEMEHHOM, apuMeTHIecKie | OnHOU TIepEMEHHOM, KOpPHU




onepauuMd HaJ MHOTOWIEHAMHU OT
OJTHOI TIEPEMEHHON, IeJeHue
MHOroO4WJieHa Ha  MHOro4jJeH ¢
OCTaTKOM, pa3JIOKEHWE MHOIrO4YJIEHa

MHOro4JIeHa

Ymers: BBIIOJIHATD
apudMeTudyeckue NEHCTBUS, codueTas
YCTHBIE M THUCHMEHHBIC MPHUEMBI,

Ha MHOXHTEIH, KOPHU MHOTOYJICHA | MPUMEHEHHUE BBIYHCIIUTEIBHBIX
OT OJHOM IIEPEMEHHOM, TeOpeMa | yCTPOUCTB, MOJIB30BATHCS OLIEHKON U
besy, cxema ['opHepa. NPUKUJIKOH  INIpU  NPAKTHYECKUX
pacderax; OpPUMEHATh  OHSTHUS,
CBSI3aHHBIE C JEIMMOCTBIO IIENBIX
qHcel, npu perieHun
MaTeMaTHYECKHX 32134,
HAXOJUTh KOPHH MHOTOWICHOB C
OJIHOM IIEpEMEHHOM.
7-9 MHOrouJIeHbl OT HECKOIBKUX 3 [onsitne MHOTOWJIeHa oT | 3HaThb: TMOHATHE MHOTOYJIEHa OT
MePEeMEHHBIX HECKOJIbKUX MEPEMEHHBIX, | HECKOIBKUX MEPEMEHHBIX,
apudMeTuyecKkue Omnepalni  HaJ | OJHOPOJHBIE W CHMMETpUYECKUE
MHOTOWICHAMH  OT  HECKOJBKHX | MHOTOYJICHBI.
nepeMEHHBIX, pasnoxeHue | YMeTh: BBITTOJTHSATh
MHOTOYJIeHa Ha MHOKHUTEIH, | apU(PMETHIECKHEe JefCTBH,
OIHOPOAHBIE W  CHMMETPHYECKHE | PaCKIaJbIBATh  HA  MHOXHTEIH,
MHOTOYJICHBI. pemaTh OIHOPOJIHBIE u
CHMMETPUYECKHE  ypaBHCHUS U
CHUCTEMBI YpaBHEHUH.
10-13 YpaBHEHUS BBICIINX CTEICHEH 4 HOHﬂTmi ypaBHEHUS BBICIIMX | 3yary: noHATHE YpaBHEHM BHICIINX
CTCIICHCH, ~ OCHOBHBIC — MCTOABI | creremeif,  OCHOBHBIE ~ METOMBI
PCIICHIS  YPaBHCHUN  BBICHIMX | neyeyps  ypaBHeHMt  BBICIIMX
CTCICHCH cTernenei
¥Ymerb: pemiatb  ypaBHEHUA €
HOMOIIBIO TeopeMbl besy, crnencrBus
u3 TeopeMbl besy nmpumeHsTH cxemy
I"opHepa.
14 KonTponsnas padora Nel mo Teme: 1 MpPOBEpUTh 3HAHUS W yMEHHE
«MHOT OWIEHBI» y4almxcs 1o TeMe «MHOTOWISHB
I'maBa 2 Crenenn u kopHu. CTenennbie pynkuun (23 1)
15-16 | [lonsiTMe KOpHS N-OW CTENIEHU W3 2 IlonsiTe KOpHA n-OoW CTENEHW M3 | 3HATbL: IOHATHE KOpPHA  N-O
JNeMCTBUTEIBHOIO YnCiIa JNEHCTBUTEIBHOIO YHCIIa CTENEHH U3  JCUCTBUTEIBHOIO
17-19 | Oyukims y=\x, ee cBoiicTBa H 3 Oyukimu  y=VX, HX CBOCTBA H | UHCIIA, CBOICTBA dymKimi y=Vx, Hx
rpaduk rpapukn  CrocoObl  MOCTPOEHMs | rpadMKH, CBOMCTBA KOpHsS  I-OM
20-21 | CaoiicTBa KOpHS N-Oii CTENEHH 2 rpadukoB ¢yakiun. ['padudeckoe | crenenu, CIIOCOOBI peLieHus
pelieHre ypaBHEHHH, COIEPXKAIIMX | ypaBHEHUIA, COepKauuX KOPeHb n-
22-25 | IlpeobpaszoBanue BBIPQKEHUIA, 4 KOpCHP N-OM CTCICHH Ol CTCIICHH,

COACPKAINX paaArKaJIbL

CBolicTBa KOpHS M-0M CTENEHH.

YMeTb: U3BICKATh KOpPCHb, CTPOHUTH




[IpeobpazoBanue
COZIepIKaIUX PaJUKAJIbL.

BBIPAKCHUH,

rpadukn  (pyHKuHit y=VX, HAXOAUTH
obnacTp  ompeaenceHUs  QYHKIUH,
COJIep)KalIUX KOpPEHb M-OW CTeleHH.
pemarp UppanroHanbHbIe
YpaBHEHUs, MPHUMEHITH CBOMCTBa
KOpHSI T-Oi CTEeMEeHW YIPOIIESHUN
BBIPDAKECHUW, PELIECHUU YpPaBHEHUH,
MOCTpOeHUS rpaduKoB PyHKIHH,

OCYIIECTBIIST npeoOpa3zoBaHne
BBIPAKECHUH, COZIEpIKALLNX
pajuKabl.
26-27 KonTponbsnas pabora Ne 2 1o 2 MpPOBEPUThL 3HAHUS W YMCHHE
Teme: «CTerneHu 1 KOpHU» yuammmxcsi mo Teme «CreneHn U
KOPHH»
28-30 | IlonsiTHe CTEMEHN C TFOOBIM 3 OO06o0rmerrie TOHATHSI O TIOKasaresne | 3HATh:  ONpEACNCHHE  CTEICHH,
palMOHATbHBIM NIOKa3aTelleM CTETICHH. OcHOBHEIE METOJIbI | CBOWCTBA CTEICHH,
31-34 | Crenennble GyHKIIUU, UX CBOHCTBA 4 peleHus UPPAIMOHANBHBIX | CTelleHHast (DYHKIUS, ee CBOWCTBA H
U rpaduKn YpaBHEHUH. ®opmynsl | rpaduk; (hopmyIbl
35-36 | M3Bneuenue KOpHek u3 2 b depeHIupoBaHus cTeneHHon | muddepeHInpoBaHus CTEIIECHHOM
KOMITJICKCHBIX YHCEN ¢bynkmmn. @opmyna s u3BiedeHus | QyHKIUH; GOpMYITy A U3BJICUCHUS
KOPHsI U3 KOMIIJIEKCHOT'O YHCIIA. KOPHSI U3 KOMIIJIEKCHOI'O YHCIIA.
YMmern: BBIUUCIIATD CTEIIEHH,
IpeoOpa3oBLIBAThH BBIpa)KEHN,
COJIeprKalINe CTEICHU, UCCIIEA0BATh
CTEMEeHHYI0 (YHKIHIO, CTPOUTH ee
rpaduk, muddepeHITpoBaTh
CTereHHble (PYHKITNH.
37 1 Briasuts CTEIIEHb YCBOEHHUS
YYALUMHCS U3y4EHHOT O
Kontponsnas padora Ne 3 o teme: Marepuaia
«CreneHHble QYHKIMH»
I'naBa 3 Iloka3zareabHble u Jorapupmudeckue Gynkuuu (32 4)
38-41 | IlokazarenbHast pyHKUMSA, €€ [lokazarenbHas QyHKIM, €€ 3HaTh: OlpeneNeHne MOKa3aTebHON
CBOMCTBa U rpauk 4 cBoiictBa u rpaduk. IlokazaTenbHple | GyHKIMHM, €€ CBOMCTBa M rpaduk,
42-44 | TlokasarenbHbIE YpaBHEHUS 3 ypaBHEHUS U HepaBeHCTBA. [IoHATHE | METOIBI pELIeHUs IOKa3aTeNbHBIX
45-47 | TokasaTenbHbIE HEPABEHCTBA 3 norapudma, oHATHE 00PATHOI YpaBHEHUH U HEPABEHCTB,
48-49 | Hownstrue norapudma 2 (hyHKUINY, B3aUMHO OOpaTHBIX oIpeaeneHne norapudma,
50-52 | Jlorapndmudeckas GyHKLu, €& 3 (1)yHUKL[I/II?L Gynkius y=loga x, ee ONpENCNeHHE U CBOMCTBa
CBOMCTBA U rpaduK CBOMCTBa U rpaduk. norapugmuyeckod  QyHKOMM, ee
rpaduKy.
YMmers: ONpenensITh  CBOWCTBa
Pa3NUYHbIX MOKa3aTeNIbHBIX

GyHKIMH, CTPOMTh HMX TpaduKd U




HUCCJICO0BAaTh ux, peuaTb
IIOKa3aTCIIbHBIC YpaBHCHUA,
HEPABCHCTBA U CHUCTCMBI PA3JIMYHBIX
BU 0B, BBIYUCIIATH J'IOl"apI/I(bMI)I,

peoOpa3oBbIBATH BBIPKCHUS,
coJieprKalye JorapuQmel,
HCCIIEIOBATh Jiorapu(MUIECKYIO
(YHKIIUIO ¥ CTPOUTH rpaduk.
53 NPOBEPUTH 3HAHUS U YMCHHE
Kontponbhas padora Ne 4 o Teme: yuammxcs 1o Teme «llokazarenbHas
«[lokazarensHasi QyHKIHDY 1 GbyHKIHD)
54-57 | CoiictBa sorapumMoB. 4 OcHoBHOE norapumudeckoe | 3HATh:  ompenencHue Jorapudma,
58-61 | JlorapugmMuueckue ypaBHEHHSI. 4 TOXJIECTBO, CBOKMCTBA JOTrapu(MoB. | OCHOBHOE JorapugMuyeckoe
62-65 | JlorapudMuuecKie HepaBeHCTBA 4 dopmyna rmepexoma K  HOBOMY | TOXJECTBO, CBOMCTBa jorapudma,
66-68 | luddepenumposanne 3 OCHOBaHUIO JIOrapu(MOB. | BUJIBI norapuGMuIecKux
[OKa3aTelLHOM U Jlorapudmuyeckue YpaBHEHUS, | yDABHEHUM, HEPABEHCTB M CHUCTEM,
norapupMuaeckoil GpyHKIuit HEpaBEHCTBA W CHCTEMBI, CIIOCOOBI | CITOCOOBI pelieHus, (hopmyIbl
150, peenns. @DopMyJIbl | TPOU3BOJHON MMOKA3ATEIBHON U
MIPOU3BOIHOM MOKa3aTeJbHON | JJorapu(MMUUYECKON (YHKIIHH.
GyHKMH W jgorapuMHUYECKOd | YMeTb:  BBIYHCIATH  JIOrapu(MBbl,
obyrkumu. Yncno e. Dynkius y=e*, | mpeoOpa3oBbIBaTH BBIPa)KEHN,
ee cBoiicTBa M rpaduk. JlecaTHuHbIC | COMepIKaIne sorapu(Mel,
U HaTypaJbHbIE JOrapu(pMblL. UCCIIeI0BATh JorapuMUIECKYIO
(YHKIIWIO ¥ CTPOUTH Trpaduk,
pemarth sorapuMuIecKre
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI
pasNUYHBIX  BHIOB,  BBIYUCIATH
IPOM3BOAHYIO  IIOKAa3aTeNbHOH U
norapuMuIecKoil PYHKIHH.
69 Kontponsnas padora Ne 5 o teme: 1 MpOBEpUTh 3HAHUS W yMEHHE
«Jlorapudpmmaeckas GyHKIHADY YUaImxcst o TemMe
«Jlorapudmmueckas GyHKIHDY
I'naBa 4 IlepBooOpa3Has m muTerpad (8 1)
70-73 | IlepBooOpa3nas 5 51 4 Onpenernenue NepBOOGPA3HOI, 3HaTh: § OIpeNECHNE
HEOpEeAEIeHHBIH HHTErpaj TabIuIA TepBOOGPA3HBIX, MPABHIA epBOOOPA3HO, TabnuIy
OTBICKAaHUS nepBoOOpa3HBbIX, nepBooGpasHbIX, TpaBuIIa
HeONpeIeNeH b wrrerpas, | OTPICKAHHA nepBOOOPA3HBIX,
Onpenienennpii  unterpan, — ero | CPEACTEHHE HEOIPEAEIEHHOTO

BBIUHCIIEHNE U cBoiicTBa. Popmyna
Hrrotona —JleiiOuuia. Brerunciienue
TIoIaaen IIJIOCKUX ¢buryp.
[Ipumepsl TpUMEHEHHsI UHTETpajia B
¢dusuke.

WHTErpaia, T€OMETPUYECKUI CMBICI
nepBoobOpaszHoii, Gopmyny Hprorona
—JleitOHuIA.

YMeTb: BEIYHCIATH IEPBOOOPA3HYIO,
HaXOIUTh MEPBOOOPA3HYIO B 0OLIeM




BHUJIE TOpH  TIOMOIIU  TaOJIUIBI

epBOOOpa3HbIX, BBIYHCIISITD
nepBooOpa3Hble OT CyMMBI, Pa3HOCTH
¢byHKUIUH, oT ¢byHKINN c

MHOXHUTENIEM, CIIOXKHOW (DyHKIUH,
HaXOIUTh TMEpeMEIlIEHHE, CKOPOCTh H
YCKOpeHHe Yepe3 MepBoodpasHylo,
BBIUUCIISTH ONpPEeTICHHBIA HHTErpa
no d¢opmyne Hprorona-Jleitbuuna,
BBIYUCIISTH TUIOMIA b
KPUBOJIMHEHHON TpalennH.

74-76 | OnpejiesieHHBII HHTErPaI 3
7 Kontponbhas padora Ne 6 o teme: BrisiBuTH CTeleHb YCBOEHUS
« IlepBoOOpa3Has u HHTETPAID yyaluMHcs U3y4eHHOTI'0 MaTeprana
1
I'naBa 5 DjieMeHTBHI TeOPUM BEPOATHOCTEN U MaTeMaTHuyeckoii craTucTuku (10 )

78-79 | BeposATHOCTH ¥ reOMETpHs 2 BeposTHOCTS " TeOMeTpHL. 3HaTh: KJIACCUYIECKOE,
80-83 | HeszaBucumsle TIOBTOPEHHS KJ1accHueckoe onpesienerne | TEOMETPHUECKOE M CTATHCTHYECKOE
HCTILITAHHUH C JIBYMS HCXONAMH 4 BEPOSITHOCTH. Hesasncumpie | OTPCACTICHIT BEPOATHOCTH,

84-85 | Cratucrudeckue METOABI TOBTOPEHHsSI HCIBITAHHIL C JIBYMs opmyubl AJ1s BBIYMCIICHUS

00paboTKu HH(pOPMALIUH 2 HICXOIAM. Cxema Beprymm. | BEPOATHOCTH; CTaTUCTUYECKUE
86-87 I'ayccoBa kpuBas. 3aKkoH OOJIBIINX 2 CTaTUCTHYECKHE METOIBI 06p8.60TKI/I MCTO/IbI 06pa6OTKH I/IH(l)OpMaI_II/II/I;
qpcen unpopmarmu. ayccoBa  kpuas. | TOHATHE T"ayccoBoil kpuBOii; 3aKOH
3aKOH GOJBIINX YHCEIL. Gompumx wucen.
YMeTh: BEIUHUCIISTE BEPOATHOCTH
COOBITHI Ha OCHOBE IIOACYETA YNCIIa
HCXOJ0B; aHAJIN3UPOBATH PeabHbIC
YHCJIOBBIE IaHHbIE, [IPEACTaBICHHbIE
B BUJIC IMarpaMm, rpaukoB
I'naBa 6 YpaBHeHus U HepaBeHcTBa. CucTeMbl ypaBHeHUil U HepaBeHCTB (30 1)
88-89 | PaBHOCHIBHOCTH YpaBHEHUN 2 PaBHOCHJIBHOCTE YpaBHeHHit. OOIIHe 3HaTh: TIOHATHE PABHOCHIHHOCTH
90-93 | Obmme MeToIbI pereH s METOfbl  pelleHus  ypaBHeHHii. YpaBHEHUH, HEPaBEHCTB; IPHUEM
ypaBHEHUH 4 VpasHeHus ¢ Mogynsimu. Pemenne | HAXOKICHNA MPHOTKEHHBIX
94-95 | PaBHOCHJIBHOCTH HEPABEHCTB 2 PALMOHANEHBIX HEPABEHCTB C OIHOM KOpHEU; 961111/16 METOAbl PEIICHUSA
96-99 | YpaBHeHHUST © HEPaBEHCTBA C 4 TIepeMeHHOI. Hepasencrsa c | YpaBHeHHHT M uX cucTeM; oOIMe
MOy JISIMH MOJTYJISIMH. METO/Bl PEIICHUs HEPAaBEHCTB M HMX

CHCTEM; METOJIBI peleHus
YpaBHEHMH W HEPaBEHCTB  C
MOJyJIEM;

YMerb: peuaTh paiuOHAJIbHBIC,
IOKa3aTCIbHBIC U JIOFapPI(bMI/I‘ICCKI/Ie
YpaBHCHUSA U HCPABCHCTBA,
ypaBHCHI/Iﬁ 1 HCPABCHCTB C




MOJTYJIEM.

100 Kontponbshas pabora Ne 7 o teme: 1 BrisiButh CTEIeHb YCBOCHUS
«YpaBHenus. CucteMbl yUYalMMHCcs U3y4EHHOT0 MaTepraa
YpaBHEHUII»
101-104 | UppanmoHadbHble ypaBHEHUS W 4 WppanmonansHbie ypaBHeHus. | 3HaTh: 00IIMEe METObI PEIICHHSI
HEpaBeHCTBA JlokazaTenscTBO HEpaBEHCTB. | YpaBHEHHI M UX cHCTeM; o0mire
105-107 | YpaBHEHHS U HEPABEHCTBA C IBYMS HppaunonaibHbie HEpaBEHCTBA. | METOABI PEIICHUsI HEPABEHCTB U UX
nepeMEeHHBIMU 3 YpaBHEHHS W HEPABEHCTBA C JBYMS | CHCTEM; METOMBI peIlIeHHUs
108-109 | Toka3zarenscTBa HEPABEHCTB 2 MEPEMEHHBIMU. JlnodaHTOBEI | HPPALMOHATLHBIX YPABHEHHUH U
110-112 | CucreMbl ypaBHEHUI 3 YpaBHEHMUS. CucreMsl YpaBHEHUH. HEpPaBEHCTB
YMerb: 10Ka3bIBaTh HECIIOKHBIE
HEpaBEHCTBA; peliaTh TEKCTOBBIE
3aJIa4M C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUI U HEPABEHCTB,
HUHTEPIIPETUPYSI PE3YNIBTAT C yIETOM
OrpaHUYCHHI YCIIOBHS 3a]1a4u;
113 KonTponbsHas pabora Ne 8 o teme: 1 BoisBuThH CTeIEeHb YCBOSHHS
«YpaBHEHHS 1 HEPABEHCTBA. yUYalIMMHCA U3Y9EeHHOT'0 MaTepraia
CucteMbl ypaBHEHU
114-117 | 3agaum ¢ mapamMeTpaMu 4 VYpaBHEHHS ®W  HEpaBeHCTBA ¢ | 3HATH: METOJTBI perIeHust

napamMeTpamu.

YpaBHEHMH W HEPaBEHCTB  C
rapaMeTpamu.

Ymern: M300pakaTh Ha
KOOPJAMHATHOMN TJIOCKOCTH
MHOXXECTBA PELICHUA ypaBHEHUH U
HEPaBEHCTB C JBYMS IE€PEMEHHBIMH

u ux CHCTEM; HaXOIUTh
NpUONIKEHHBIE PELIeHUs] YpaBHEHUH
u ux CHCTEM, HCIIONIB3YSI

rpauIecKuii METOI;

pelaTh ypaBHEHUs, HEPaBEHCTBA U
CHCTEMBI C IPUMEHEHNEM
rpaduuecKuX MpeacTaBICHUl,
CBOWMCTB (DYHKITUH, TPOU3BOIHOM.

O6o6mariee nopropenue (19 1)

118-136 | Perrenne Bapuantos EI'D |




TemaTnyeckoe MIIAHUPOBaHUe Kypca reomerpur B 11 kiacce

Ne HazBanue pa3nena. Tema ypoka | Koa Jara XapakTepuCcTHKA OCHOBHBIX BHIOB IeATEJIbHOCTH YY€HUKA HA
ypoKa -BO YPOBHE YHHBEPCAJBbHBIX Y4eOHBIX AeiCTBHIA.
YPOK
0B
IJIaH KOppeKuust OcHoOBHBIE BONIPOCHI IPH IInanupyeMble mpeaMeTHbIE
H3YYEeHUH TeMBbl. pe3yabTaThl
I'naBa 4. Huanuap, konyc u map (18 u.)

1 ITonarue nunuHIpa. 1 ITonsiTue LWIMHIPA. [Tnomane | 3HaThL: MOHATUS MUIUHAPUYECKON U

2 Ilnomaabs NOBEPXHOCTH LMIUHAPA. 1 MOBEPXHOCTU UWIMHIpa. [loHATHE | KOHUYECKOU MMOBEPXHOCTEM, ux

3 Pemmenue 3a1au 1 KOHyCa, IUIOMIaJhb TOBEPXHOCTH | O0pasymIye ©  OCH, OCEBOro

4 TloHsiTHE KOHYCA 1 KoHyca. YcedeHHbIH koHyc. Cdepa u | cedeHuss IMIMHApPA U KOHyca M

5 TLI0MaIh TOBEPXHOCTH KOHYCA 1 map. YpaBHenue cdeprl. B3aumuoe | ceueHmst } TJIOCKOCTBIO,

6 V CCUCHHEIN KOHYC 1 pacrionoxxernue cepbl U IIOCKOCTH. MIEPICH/IMKYIIAPHOH K OCH. [oustue

7 S ———— 1 KacarenpHast miockocTh K cdepe. | chepruueckoll TOBEPXHOCTH, CEUCHUE

IInomans chepsbl. Bzaumuoe | chepbl. PopMyInbl A BBIYUCICHUS

8 Cdpepa 1 map. YpasHenne chepsi. 1 pacrioniokeHne chepsl W TPSIMOW. | IUIOMATXA  TOTHOW  TIOBEPXHOCTEH

9 Bsaumnoe pacrionoxenne chepsr u | 1 Cdepa, BIIMICAHHAS B | IMIMHApPAa  KOHYCa,  YCEUEHHOTO
TTOCKOCTH. Kacarenbhas ITHHIPHYECKYO IOBEPXHOCTb. | KOHYCa U c(hephL.

TIOCKOCTB K cepe. Coepa, BHMCaHHas B KOHHYECKYIO | YMeTb:  CTPOUTH cedeHus

10 ITnomans chepsr. 1 IOBEPXHOCTb. WIMHIPA W KOHYyCa, HaXOJUTh

11 B32H/IMI;IOC pacnonoxenue chepel v | 1 ILIONIA b OCEBOT0 ceuenus
TIpAMON. IWIMHIPAa M KOHYCA, PasiiyaTh B

12 Pemenne safad. 1 OKPY)XAIOIIEM MHpE  IIPEeMETHI

13 Cdepa, BIIMCAHHAs B 1 IWMTHHAPE, KOHyca #  chepsl,
[HIMHAPHICCKYIO  TOBEPXHOCTD. BBITIONHATh YEPTEXKH IO YCIOBHIO
Ctepa, BuHCaHHAA B KOHHYECKYIO 3a7]a4d, pelIaTh THUIOBBIE 3aJaud
TTOBCPXHOCTD. 10 TaHHOU TEeME.

14 3amaun Ha MHOT'OT'PaHHUKH, 1
IWJIMH]P, KOHYC | Iap.

15 Pemenue 3agau 1

16 Kontponbhas pabora Ne 1 mo teme 1 BrisBuTH CTEIEHb YCBOCHHUS
«nnuaap, KoHyc, cdepa U mapy» yYalIMMHCS U3Y9EHHOT0 MaTepraa

I'naBa 5 O0bemsl Tea (184.)

17 Ilonstne o0BeMa. O0beM 1 TlonsTue o0Bema. O0beM | 3HATB: noHATHE 00BEMA,
MIPSIMOYTOJIEHOTO IPSAMOYTOJIBHOIO TapajuleNenunena. | Gpopmyisl oObeMa MPSIMOYTOJbHOIO
napaJuiesenumesa. O0bem mpsiMoit  npusmbl.  OO0BEM | mapasuiesenunesa, MIPU3MBI,

18 Pemenue 3anau. 1 nUIMHApa. BeluncieHne oObEMOB C | MWIMHAPA, KOHyCa,  YCEYEHHOrO

19 O0BeM TPSMON TIPU3MBI 1 noMomplo  uHTerpana.  OObeMBbl | KoHyca, IIapa

20-21 | O6bem HMIUH/pA. 2 HaKJIOHHOH MPU3MBI. O0beM | YMeTb: pemiarb 331249 c

22 Boruncienune 06beMoB ¢ momoInpo | 1 nmupamuzbl. O6beM  Komyca. O6beM | mcrionb3oBanneM Gopmyis 0Gbema




MHTErpajia mapa. O0beM LIAPOBOrO CETrMEHTA, | MPSMOW  MPU3MBI,  IHIKMHAPA,
23 OO6BbeMBI HAKIIOHHOMN NPU3MBI. 1 IIAPOBOrO  CJI0A M LIAPOBOIO | KOHYCa, YCEYEHHOI0 KOHYyCa, Iapa.
24-26 | O0bemM nHpaMHIIBL. 3 cekropa. [Inomans chepsi.
27 O0bem KoHYyCa 1
28 O6beM yCeueHHOW NHpaMHIBl U 1
yCEUEHHOr0 KoHyca
29-30 | O6bem mapa. 2
31 O0beM  IIApOBOIO0  CErMEHTA, 1
IapoBOI'0  CIIOSI W HIAPOBOTO
CEeKTOpA.
32 ITnomans cdepsr. 1
33 Pemenue 3aqau
34 Kontponbnas pabora Ne 2 mo teme 1 BrrsiBuTh CTENeHb YCBOGHHUS
«OO0BEMBI TE» YYaIUMHACS H3yYEeHHOT'0 MaTepraia
I'naBa 6 BexTopn! B mpocTpancrie (5 4.)
35 [ousiTHe BEekTOpa B MPOCTPAHCTBE. IToHsiTe BekTOpa B MpOCTpaHCTBE. | 3HATh:  TMOHATHE  BEKTOpa B
PaBeHCTBO BEKTOPOB. PaBencTBo BekTOpoB. CIllOKE€HHE M | MPOCTPAHCTBE, OMpPEETIEHNE PABHBIX
36 CrnoxeHne W BRIYUTAHUE BEKTOPOB. BBIYUTAHUE BEKTOPOB. CymMa | BEKTOPOB, KOMIUTAHAPHBIX BEKTOPOB,
CyMMa HECKOJIBKHX BEKTOPOB. HECKOJIbKUX BEKTOPOB. YMHOXKEHHE | TPABUIIO Mapaulesenunesa.
37 YMHOXEHHE BEKTOpa Ha YHCIIO. BeKTOpa Ha umcio. KoMrulaHapHble | YMeTb: BBIIONHATH CIIOXKEHHE W
38 KOMILTaHapHBIE BEKTOPBI BEKTOPBHI. [IpaBuno | BBIUMTaHHE BEKTOPOB, YMHOXCHHE
39 PasnokeHne BekTOpa 1O TpeM napasuleNenunea. Pa3noxeHue | BeKTopa Ha YHCIO, pacKiaJIbIBaTh
HEKOMILTaHAPHBIM BEKTOPAM. BEKTOpa 110 TPEM HEKOMIUIAaHAPHBIM | BEKTOP MO TPEM HEKOMILIAHAPHBIM
BEKTOPaM. BEKTOpaM.
I'naBa 7 MeTtoa koopanHat B mpocTtpanctie. JIBu:kenus. (12 1)
40 [TpssmoyronpHast cucTemMa 1 [IpsimoyronpHas cucteMa KOOPAMHAT | 3HATh: KOOPIAWHATHI BEKTOpA. CBA3b
KOOpPAWHAT B POCTPAHCTBE. B mpoctpaHcTBe.  KoopamHatel | Mexay KOOpAMHATAMH BEKTOpa W
41 KoopauHatsl BekTOpa 1 BEKTOpA. Cas3p MEXKIY | KOOpAMHATAMH TOYEK, MpPOCTEHIIHe
42-43 | Ilpocreiimme 3a71a4n B| 2 KOOpJMHATaAMH BEKTOpa U | 3a7a9 B KOOPJMHATAX, IOHATHE
KOOpJUHATAX. Y paBHEHHE cepl. KoopauHatamu Todek. IIpocreiimme | yria MEXIY BEKTOpPaMHU,
44-45 | Vrom Mekay IBYMs BEKTOPAMH. 2 3a1a4d B KOOpPJMHATaX. YTOI MEXIY | ONpeieleH e CKaJISIPHOTO
CkanspHoe TIPOM3BEICHIE JIBYMSI BEKTOpPaMH. CkalsipHOE | MpOM3BEIECHHS BEKTOPOB.
BEKTOPOB. IMPOU3BCACHUC BEKTOPOB. YMeThb: CTPOUTH TOYKY (0]
46-47 | Beruucnenue YIJIOB MEXIY 2 Beruncnenne yTJI0B MEKAY | 3aJaHHBIM KOOpAWHATaM U HaXOJWUThb
IPSIMBIMY U IIOCKOCTSIMH. HPSMBIMA u IUIOCKOCTSAMM. | KOOPIAMHATHI TOYKH, H300pa’KeHHOM
48 TlBroKeHusL. LlenTpanbHas 1 VYpaBHeHHE IUIOCKOCTH. | B CUCTEME€ KOOPAMHAT, BBIYUCIATH
cummerpust. OceBasi CHMMETpHSL. Hentpanenas cummerpus. OceBas | ckamsipHOE MIPOU3BE/ICHUE B
49 3epkanbHas CHMMETpHSL. 1 CHMMETPHUSL. 3EpKaJ'IBHa$[ CHMMETpHS. | KOOPIAMHATAX M KaK MpPOU3BEICHUE
TlapasiesbHEIH TIepeHoC. [MapaenbHbIH IEpEHOC. JUITMH BEKTOPOB Ha KOCHHYC yria
50 Pemenue 3amay 1 MEXIy HUMH; HaXOHUTh yroJl MEKIY




BEKTOpPaMH, MPHUMEHITH (HOPMYIIbI
BBIUUCIICHUS] YTJIa MEXAY NPSMBIMH,
HaxOAUThb YTOJd MEXAY HpAMOH H
IUIOCKOCTBIO.

51 Kontponsnas pabora Ne 3 mo teme 1 BrrsiButh CTENeHb YCBOCHUS
«BekTopsl B mpocTpancTBe. Meros yYaIMMHUCS U3yYEHHOI'0 MaTepraia
KOOp/IMHAT B MPOCTPAHCTBEY

52-68 | UtoroBoe  moBTOpeHHe  Kypca | 17

TCOMETPHH.
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	Глава 2. Перпендикулярность прямых и плоскостей (19 ч.)
	Глава 3. Многогранники (14 ч.)
	Заключительное повторение курса геометрии 10 класса (6 ч)
	класса
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