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PABOYAS ITPOT'PAMMA

Ilo MmaTemaTuke

YpoBeHb o0pazoBanus cpeanee oomee 10-11 knace

KomuaectBo yacop 408 yaca, B Tom umciie 204 yaca B 10 kiaacce (6 yacoB B
Henen), 204 yaca B 11 kiacce (6 yacoB B HeJ1eJI0)

Yuutens: IInmcankoBa Anacracus BacuiabeBHa, KomosioBa Anacracus
AJlekceeBHa.

Pabouas nmporpamMmma coctaBieHa Ha ocHOBe DeiepaibHOr0 rocyapCTBEHHOTO
00pa3zoBaTeNpHOTO CTaHAApTa CPEIHEro 00I1Iero oopazoBanus (yTB. MPUKA30M
MunuctepcTBa 06pazoBanus U Hayku PD ot 17 mas 2012 1.

N413); Konuenuuu pazBuTHsi MaTeMaTH4ecKoro oopazoBanus B Poccuiickoii
®epnepanuu (yrB. Pacnopsixkenuem IIpaBurensctBa PO ot 24 nekadpst 2013 r. Ne
2506-p); mpuMepHOI OCHOBHOI 00pa30BaTEILHON MPOTPAMMBI CPETHET0 0OIIEeTOo
oOpazoBanus (mpotokoi ot 28 uroHs 2016 rona Ne 2/16-3); paboueii mporpaMMel
cpeaHero ooiiero oopazoBanus «MaTeMaTUKa»

10-11 xmacc, CocraButeinn: E.A. CeMeHKo.



IInanupyemble pe3yabTaThbl y4e0HOI0 Kypca

Jluynocmmuule pe3yibmamosl 0C60CHUA NPOZPAMMbBL XAPAKMEPUIYIOMCA:
1. Ilampuomuueckoe eocnumanue:

MPOSIBJIEHUEM MHTEpeca K NPOLUIOMY M HACTOSUIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHMKECHHSIM POCCHUHUCKMX MATEeMaTUKOB M POCCUUCKOMN
MaTE€MaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYIMX HAyKaX U MPUKIIATHBIX

chepax.

2. I'padxcoanckoe u 0yxo6Ho-Hpascmeennoe 60CnUmanue:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealMu3allid ero IMpas,
NPEJICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAaX (YHKUMOHMPOBAHUS PA3NUYHBIX CTPYKTYp,
SBJICHUH, TPOLEAYyp Tpa)kJIaHCKOro oOIiecTBa (BbIOOpBI, OMPOCHI M Mp ); TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MpOOJEeM, CBA3AHHBIX C NPAKTUUECKUM HPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-ITUYECKUX IPUHLIUIIOB B I€ATEIBHOCTU YUYEHOTO.

3. Tpyoosoe 6ocnumanue:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUHM TMPAKTHUYECKHUX 33Ja4 MaTeMAaTHYCCKOU
HAINPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTHYECKOTO 00pa30BaHMS Ha MPOTSDKEHUH BCEH
YKU3HU JIJISL YCIIENTHOW MPOQECCHOHATBHON IEATeIFHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPOM ¥  TOCTPOCHHUEM WHAMBUIYaJIbHON TpaeKkTOpuu oOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBCHHBIX MMOTPEOHOCTEH.

4. Dcmemuyveckoe socnumanue.

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY M AICTETHMYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a7a4, pEIICHUH, pacCy ACHUI; YMEHUIO BUIECTh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

5. [JenHocmu Hay4uHO20 NO3HAHUA:

OpUEHTALNEH B JCATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBAa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HAayKH Kak c(]epbl YelIOBEUECKOW MEATENbHOCTH, HTalmoB €€ pa3BUTHS U
3HAYMMOCTH JIJISl Pa3BUTHUS IUBUIIN3AIIMH; OBJIAJICHUEM S3BIKOM MAaTEMaTHUKU U MaTeMaTHYeCKOM
KyJbTypOH KaK CpEICTBOM IIO3HAHHWS MHUpPA; OBJIAJICHUEM MPOCTCHIIMMH HaBbIKAMHU
HCCIIEN0BATENLCKOM IeITEILHOCTH.

6.@Qusuyeckoe ocnumanue, opmuposanue Kyibmypbl 300p06bsi U  IMOYUOHATLHOSO
onazononyyus:

TOTOBHOCTBIO TIPUMEHSTH MaTEeMaTHYCCKHE 3HAHHWS B MHTEpEcax CBOETO 30POBbS,
BEJICHUS 37J0POBOTO 00pasa KU3HU (30pPOBOC MUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUA U
OTIBIXa, peryssipHas pu3nuecKasi akTHBHOCTB);

c(OpPMUPOBAHHOCTHIO HaBbIKa pediiekcHH, TMPHU3HAHWEM CBOETO IpaBa Ha OMIMOKY W
TAKOTO e MpaBa JPyroro 4eIoBeKa.

7. Dxonozuyeckoe socnumanue:

OpHUCHTAIMEH HAa MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWM N7 PelIeHus 3a1a4 B 001acTu
COXPAHHOCTH OKpYXalollel cpepl, IMJIaHUPOBAHUS IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCTIEACTBHUIA ISl OKPYIXKAIOMIEH Cpebl; OCO3HAHWEM TI00AThHOTO XapaKTepa SKOIOTHYECKHX
npo0JieM U MyTel UX pereHus.



8. Jluunocmuule pe3yromamol, obecneyusaoujue a0anmayuo 00y4arue2ocs K UsMeHAWUMCs
VCI08UAM COYUATLHOU U NPUPOOHOU CPeObl;

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSX HEOTPEICIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JCATEIbHOCTh, B TOM YHCJIC YMEHUE YUYHUTHCS Y JIPYTUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JISATSIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITUU U3
OTIBITA JAPYTHX;

HEO0OXOIUMOCTBIO B JOPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIe (GOpMyTHUpOBATEH HUICH,
TIOHSATHS, TUTIOTE3bI 00 00BEKTaX W SBJICHHSAX, B TOM YHUCIIC paHEe HE M3BECTHBIX, OCO3HABAThH
neUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BHUTHUE;

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHMATH CTPECCOBYIO
CUTYallll0 KaK BBI30B, TPEOYIOIIHUH KOHTPMEP, KOPPEKTHPOBATh NMPHHUMACMBIC PEIICHUS WU
NecTBUs, POPMYIUPOBAThH U OIICHUBATh PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

MeTtanpeameTHbie pe3yJibTAThI 00yUeHHS:

—[]ymMeHHe caMOCTOSTENILHO OMPEIeATh LIeTTU CBOETO 00y4YeHUSs, CTABUTh U
dbopMynupoBath /i ce0sl HOBBIE 3a7au B yuéOe U MO3HABATEIBHON 1eATeIbHOCTH,
Pa3sBUBATb MOTHUBBLI 1 UHTCPCCHI CBOCH IMO3HABaTEIbHOMI ACATCIIbHOCTH,

—[]yMeHHe caMOCTOSITENIbHO MIIAHUPOBATh MYTH JOCTUKEHHUSI 1IeJIei, B TOM UHnCIIe
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpATh Hanboee 3 PeKTUBHBIC CITOCOOBI peIIECHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 3a7a4;

—[Jpa3BUTHE YMEHUI CAaMOCTOSITELHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
NEHCTBHS B TIpoIiecce 0000IIEHNs, CHCTEMATHU3AIUN U PACITUPEHUS 3HAHUH,

IMOJIYyYCHHBIX B OCHOBHOU IIKOJIE,

—[IpopMHupoBaHUE YMEHHUI CAMOCTOSTENIHO OCYIIECTBIATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH CBOIO ACSITENLHOCTD MPH BBHIIOJIHEHUH 3aJaHHI;

—[]oBnageHne yCTHbIM U MUCbMEHHBIM MaTEMAaTUYECKUM SI3bIKOM, IPUMEHUMBIM ITPU
U3YYEHUU MIPEIMETOB €CTECTBEHHO-MAaTEMaTHUYECKOI0 IIUKJIA;

—[IpopmMupoBaHue YMEHHUH SICHO ¥ TOUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS KaK yCTHO, TaK U
MUCBbMCHHO, 'PAaMOTHO TTOJIB3YACH A3bIKOM MAaTCMATUKU,

—[]ycBoeHune yHUBEpPCAIbHBIX MHOKECTBEHHBIX OHATUN, TPUMEHUMBIX JJI CO3AaHUS
MOJICJICH Pa3INYHBIX SBIICHUN TTPUPOIbI, OOIIIECTBEHHBIX SIBJICHUA;

—[/pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS U UCCIEA0BATEIBCKUX YMEHHUM; YMEHHUN
000CHOBBIBAaTh CBOM BBIBOJIbI, (POPMYIHPOBATH OTPULIAHUS BBHICKA3bIBAHUMN, IPOBOIUTH
JTOKa3aTeIbHBIC PACCYKICHUS;

—[Ipa3BuTHe cIOCOOHOCTEN K CAMOCTOSITEIbBHOMY MTOMCKY METO/IOB PEIICHUS PAKTHYECKUX
U TIPUKIIATHBIX 33/1a4, MPUMEHSS U3YUECHHbIE METO/IbI;

—[Ipa3BuTHE KPUTUYHOCTU MBILUICHUS B MIPOLIECCE OLIEHKH U MHTEpIIpeTaluy nHpopMaluu,
nonyqaeMoﬁ N3 pas3JIMYHbIX HCTOYHHUKOB,

—[oco3HaHKe B3aUMOCBS3H MaTEMAaTHKU CO BCEMU IPEMETaMH €CTECTBEHHO-HAYYHOI'O U
TYMaHHUTapHOI'O LIUKJIOB;

—[]ymeHue npoayKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATH B IPOLIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTHIBATD MMO3ULUHN JPYTHUX YHACTHHUKOB ACATCIBHOCTH, 3(1)(1)GKTI/IBHO
paspemath KOH(JIUKTHI,

—[]yMeHHe UCT0Ib30BaTh CPEACTBA HH(POPMALIMOHHBIX U KOMMYHUKATUBHBIX TEXHOJIOTHH
(MKT) B pemieHnu MoCcTaBICHHBIX 3a/1a4 ¢ COOJIIOICHUEM HOPM HH(OPMAIIMOHHON



0€30I1aCHOCTH, IPABOBBIX U 3TUYECKUX HOPM;

—[uccnenoBanye peasbHbIX SBJIEHUI U IIPOLIECCOB, IPOTEKAIOIINX 110 3aKOHAM
NOKa3aTeIbHOM 3aBUCUMOCTH, C TOMOIIBIO CBOMCTB MOKA3aTeNbHON (QyHKINH;
—[pacimmpenue BBIYMCIUTENBHOTO amnmapara 3a c4éT MPUMEHEHHs CBOMCTB Jlorapu(moB
(3aMeHa BBIYMCICHUN POU3BEIEHUS M YACTHOIO CTETIEHEH Ha BBIYMCICHUS CYMM U
pa3HOCTel MmoKasarenei creneHeil);

—[JoOy4eHrne MOACTUPOBAHHIO PEATIHHBIX MPOIIECCOB, MPOTEKAIOIINX M0 3aKOHAM
HKCIIOHEHIIMAJIBHOM 3aBUCUMOCTH, M UCCIIEJOBAHUIO CO3/IaHHBIX MOJIEJEHN C ITOMOLIBIO
amnmapara Jiorapu(pMupoBaHus;

—[pa3BuTHE YMEHUI CAaMOCTOSITEILHO ONPEENATD LENH AEATEIBHOCTH 110 YCBOSHUIO U
IIPUMEHEHUIO 3HAaHUN TPUTOHOMETPHUM KaK MaTEMAaTUUECKOU MOJEIH PeaIbHON

e’ CTBUTEIIHLHOCTH,

—[/3HaKOMCTBO C MaTeMaTU4YECKUM TOJIKOBAHUEM MOHATHSI IEPUOIUIHOCTH, UMEIOILETO
BaYXHOE€ MUPOBO33PEHYECKOE 3HAUCHUE;

—[]3HAaKOMCTBO ¢ (PU3NIECKUMU SIBICHUSIMH, OTIMCHIBAEMBIMHU C TIOMOIIIBIO
TPUTOHOMETPUUECKUX YPaBHEHUII;

—[lyMeHHe npUMeHATh adredpandyecKue METO bl B PELIEHUH Te€OMETPUUYECKUX 3a/ay;
—[]yMeHHe HHTEePIIPETUPOBATh PEIICHNUS HEKOTOPBIX aJireOpandecKux 3aaau
reOMEeTPUYECKUMHU 00pa3zaMu;

—[]ymMeHHe pacro3HaBaTh Ha YEPTEKAX, MOACISAX U B PEAIBHOM MHUPE T€OMETPUUYECKUE
¢Gurypsl u Tena (MHOTOIpaHHHUKH), IPUMEHATh UX CBOWCTBA MPH MOJIEIMPOBAHUH B
€CTECTBEHHO-HAYYHBIX 00JIaCTIX;

—[]yMeHHne MOIETMPOBAaTh peabHbIE CUTYallu, HCCIEN0BATh IIPOCTPAHCTBEHHBIE MOJIEIIH,
MHTEPIPETUPOBATH ITOIYYCHHBIN PE3yIbTaT.

IIpenmeTHble pe3yJbTaThl 00yYeHHS

B pesynbrare uzydenus kypca ajaredpbl 1 MaTeMaTHyeckoro anajausza s 10 — 11
KJIaccax ydauiuecs JOJIKHBI:

—[]3HaTh NOHATHE ACHCTBUTEIBLHOTO YUCIIA KAK PE3yJIbTaTa BEICTPAaUBAaHUS HAYYHOU TEOPUU
JNEHCTBUTEIIBHBIX YACE HA OCHOBAHNUHU IOHATHS MIPENEIIa YUCIOBON

II0CJIEI0BATENBHOCTH;

—[BIaseTh NOHATHEM CTENIEHH C JEHCTBUTEIbHBIM [TOKA3aTEIEM KaK OCHOBBI JUIsl U3yUYEHUS
CTETIEHHOH, M0Ka3aTeJIbHOW U TorapuMuieckoil GpyHKIuii;

—[/IpUMEHATH CBOMCTBA CTENIEHU C IEHCTBUTENBHBIM I0KA3aTENIEM IIPU MOAEIUPOBAHUN U
W3y4YEHUH MAaTEMaTUYECKUX MOJENEH, ONMUCHIBAIOLINX IIPOLECCH] C UCTI0Ib30BaHUEM
CTENECHU C JCHCTBUTEIBHBIM [T0KA3aTEIIEM;

—[|BnageTs MOHATHEM CTENEHHON QyHKIHUHA ¥ = xF. p=#l , bopmynupoBath €€ cBoWCTBa B
3aBUCHUMOCTH OT 3HAYEHUSI IEUCTBUTENBHOIO YHCIIa P U CTPOUTH Ipapukiy;
—[IpopmynupoBaTh onpeaesneHust 00paTHOM U CIIOKHOW (PYHKIIMH, 3HATH yCIIOBHE
00patuMocTH (PyHKUIUH; IPUBOAUTH IPUMEPHI B3aHMHO OOpPATHBIX U CJIOXKHBIX (DYHKIIHIA;

—[/popmMynupoBaTh OIpeeIICHUs] pAaBHOCWIBHBIX YPABHEHUI, HEPABEHCTB, CUCTEM
YPaBHEHUH, YPaBHEHUH — CJIEICTBUM; IIPU PEILICHUN YPaBHEHU BBIIIOJIHATD TOJIBKO TE
npeoOpa3oBaHusl, KOTOPbIE HE MPUBOJAST K IOTEPE KOPHEH, a IPU PELICHUH HEPABEHCTB
OCYILECTBIISATh TOJILKO PaBHOCUJIbHBIE TPE0OpPA30BAHNUS;

—[IpemaTh MppalMOHaIbHBIE YPAaBHEHUS U CUCTEMBI, COJIEpIKalle HPPaLlMOHAJIbHbIE



yYpaBHEHUS,

=a”, a0, a=l .
BBIBOJAUTH €€

—[](hopMyIHPOBATH OMpe/IeeHNe MOKA3aTeNbHOM (yHKIMH
cBojicTBa B 3aBUcHMOCTH oT 3Hauenuit @ (@=10<a<l) [erponts

rpadukwy;

—[/BIafeTh OCHOBHBIMH CIIOCOOAMU pEIIEHUs I0KA3aTEeNIbHBIX YPABHEHUI];

—[]pemaTe noka3aTeIbHbIE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH ITOKa3aTEIbHON
(YHKINHU, CHCTEMBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

—[lpopmymupoBaTs onpeneneHue goraprudma 9rciia, 3HaTh OCHOBHOE JIOTapru(PMUUIECKOE
TOECTBO, IPUMEHSITh OCHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO K BBIYMCICHUSM U
PELIeHNIO TPOCTEUIINX JIOrapu(PMUIECKUX YPABHEHUH;

—[/mIpUMEHSTh OCHOBHBIE CBOICTBA JIOrapu(pMOB JIs MpeoOpazoBaHUs JOrapUPMHUUECKUX
BBIPAKCHMUI;

—[/popmynupoBaTh onpeaeseHle JECATUYHOTO U HaTypajabHOT0 Jorapu(pMa; BbIBOJAUTh
dopMmyIy epexosia K HOBOMY OCHOBAHUIO; IPUMEHSTh (POpMYJTy IIepexo/ia K HOBOMY
OCHOBAHMIO JJIsl BEIYUCIICHHSI 3HAYCHUN M TPE0OPa30BaAHUS JTOTaAPHUPMHUECKIX
BBIPAKCHUI;

~[JopMyMpoBaTh onpeeaeHue JorapupmMudeckoil pyrkuun ¥ =10g, 1. a=0. a#l y
BEIBOJIUTE €& CBOICTBA B 3aBMCUMOCTH OT 3HadeHmii @ (a>1.0<a<l). crponts

rpaduku orapuMuIeckoit GyHKINH;

—[/neMoHCTpUpOBaTh MPUMEHEHHUE CBOMCTB JorapugmMuueckoi GyHKIUU IPU CPaBHEHUN
3HaYeHUU BBIPAKEHUH U PEIICHUH MPOCTEHIINX JTOTapu(PpMUUECKUX YPAaBHEHUHN U
HEPABEHCTB;

—[Ipemate pazauuHbIe JIorapuMuIecKre ypaBHEHHUS U UX CUCTEMBI C UCIIOJIb30BAHUEM
CBOWCTB JIOTapu(PMOB 1 OOIIMX METOIOB PEIICHUS YPAaBHEHUIA,

—[Ipemate orapuMuyeckre HepaBEeHCTBAa HA OCHOBE CBOMCTB JIorapu(pMUUECKOi
byHKIUY;

—[]uMeTh npeAcTaBiIeHNE O MOHATHAX TPUTOHOMETPUHN KaK MaTeMaTHYECKUX MOJENSX,
MO3BOJISIOIINX OMMCHIBATH MPOLIECCHI, U3yyaeMble (PU3UKON, SKOHOMUKOHN U APYTUMHU
HayKaMu;

—[]ymeThb onpenenars U UCClIeJ0BaTh CBOMCTBA CUHYCa, KOCHHYCA, TAHT€HCA U KOTaHI€HCa
JENCTBUTENBHOTO YNCIIA, UCIIOJB3YS OJJHO3HAYHOE COOTBETCTBHE MEXAY TOUKAMU
YHCIIOBOW MPAMOUN M TOUKAMHU YHCIIOBOW OKPY>KHOCTH;

—[/IpUMEHSATh TPUTOHOMETPUUECKHE TOXKIECTBA ITPH BBIUMCIICHUSX, TPEOOPa30BAHMIX
TPUTOHOMETPUUECKUX BBIPAXKEHU, PEIICHUH MPOCTEUIINX TPUTOHOMETPUUECKUX
YpPaBHEHUN;

—[IBIaaeTh MOHITUAMHA arcsina, arccosa, arctga;

—[1BBIBOIUTH (hOPMYJIBI KOPHEH MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH Sin X=a,
Ccosx=a, tgx=a,

—[IpemaTh TPUTOHOMETPUUECKUE YPABHEHMSI, CBOASILNECS K alreOpandeckum, 1
OJIHOPOJHBIE YPaBHEHUSI OTHOCUTEIBHO CUHYCA U KOCUHYCA;

—[IpemaTe TPUrOHOMETPUYECKUE YPABHEHHSI METOAAMHU 3aMEHbI IEPEMEHHON U PA3JI0KEHUS
Ha MHOYKUTEIIN;

—[/IpUMEHATH METOJ OLIEHKH JIEBOM U ITPaBOW 4acTe TPUTOHOMETPUUECKOTO YPaBHEHHUS;
—[IBnageTp cnocodamu pemeHust TPUIOHOMETPUYECKIX HEPaBEHCTB;

—[IBafieTb NOHATHEM TPUTOHOMETPHUYECKON (DYHKIUU. Y METh 0OOCHOBBIBATH 00JIACTh
OMpeIEIICHNsT ¥ MHOKECTBO 3HAUYCHUH PyHKIHI Y =SIN X,y =C0SX,y=1tgXu

y =ctg X;

— 3HaTh CBOICcTBA PyHKIMHU Y = SIN X, Y = COS X, Y = tgX yMeTh CTpOHUTh rpaduku
(GyHKIWH, TPUMEHATH CBOMCTBA (DYHKIIHIA IPU PEIICHUN YPAaBHEHUH U HEPABEHCTB;
—[/BnageTh NOHATHEM OOpAaTHBIX TPUTOHOMETPUUECKUX (DYHKIMI, 3HATh UX CBOMCTBA,



YMETbh CTPOUTH TPa(UKH;

—[popmynupoBaTh onpeaesneHue npeaena GyHKINY; BIaJeTh HOHATHEM aCUMITOTHI,
NPUBOJIUTH MPUMEPHI ACUMIITOT TPaPHUKOB AIEMEHTAPHBIX (DYHKIIHIA; 3HaTh CBOMCTBA
npenenoB GyHKIUK; 3HaTh onpeesieHre (QyHKIMHY HEMPEPbIBHOM B TOUKE U HA
MHTEpBAJIC; YMETh BBISBIIATH HENPEPhIBHBIC (DYHKIIUH C OMOPOii Ha ONpEeTICHHE;
—[/popmynupoBaTh onpeaesieHue NPOu3BOAHON (PyHKIMH B TOUKE, TIOHUMATh €€
¢u3nuecKkuil 1 reOMeTPUUECKUN CMBICII, YMETh HaXOAUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX
(GYHKIMI 110 ONpeieeHUI0; YMETh COCTABIISATh YPAaBHEHUE KAacaTeNIbHOM K rpaguky
(GYHKINU B TaHHOM TOUKE;

—[13HaTh mpaBuia qUQGEepeHIIMPOBAHNS CYMMBI, IIPOU3BEICHHS, YACTHOTO (DyHKIIH,
CJIO)KHOM M 00paTHOM (YyHKLINHU; YMETh IPUMEHATh UX NP BBIYUCICHUU NPOU3BOHBIX;
—[lyMeTh HaXOAUTh MPOU3BOHBIC FJTEMEHTAPHBIX (DYyHKITHIA;

—[]3HaTh JOCTATOYHBIC YCIOBUS BO3PACTAHUS U YOBIBAaHUS (DYHKIIMH U YMETh UX MPHUMEHSTh
JUIs OTIPENIENIEHUS IPOMEXKYTKOB MOHOTOHHOCTH (DYHKIIMH; 3HATh ONpPENEICHUs TOUEK
IKCTpeMyMa (YHKIINH, CTAIIHOHAPHBIX U KPUTUYECKHX; 3HATh ONPE/IeIICHNE IKCTpeMyMa
(yHKLIMU; BIAJEeTh NOHATUSAMH HEOOXOAUMBIX M JOCTATOYHBIX YCIOBUH dKCTpeMyMa
(GYHKINHU; HAXOJUTH TOYKU KCTPEMyMa; YMETh HaXOAUTh HanOOJIbIlIee U HANMEHBIIIEe
3HA4YEHUs PYHKLUU C TOMOILBIO IPOU3BOIHOM;

—[3HaTh MOHATHE BTOPOI MPOU3BOAHON U €€ (PU3NIECKHI CMBICI; YMETh IPUMEHSTh
BTOPYIO IPOU3BOAHYIO [UIsl ONIPEIETICHNs TOUEK repernda rpaguka QyHKIUU U
IPOMEKYTKOB BBIITYKJIOCTH; YMETh MCCIIEI0BaTh CBOMCTBA (DYHKILIMHU C TOMOILBIO O0IIeH
CXEMBI HCCIIeOBaHUS (DYHKIINN;

—[/BafeTh NOHATUAMU NIEPBOOOPA3HOI U ONpeIeNIEHHOr0 HHTErpaia MPUMEHSTh ITpaBUiIa
UHTETPUPOBAHUS I HAXOXKJCHUS IEPBOOOPa3HbIX, 3HaTh popmyiy HeroTonalleitbHuna, ymersb
€€ NPUMEHSTB;

—[lyMeTb BBISBIATH (PUTYPBI, OTPAHNYECHHBIC JAHHBIMU JIMHUSIMH U HAXOIUTh UX TUIOIIA/IH;
BBIBOAWTH UHTETPATBHYIO (JOPMYITY BBIYHCICHUS 00BEMOB TEJ U JOKA3bIBATh C €€
HOMOIIBIO TEOPEMBI 00 00bEME HAKIIOHHOM MPU3MBI, MIUPAMU/IbI, KOHYCA; O0BICHATh
BO3MOXXHOCTH ITPUMEHEHHS MHTETPAJIOB PU PEIICHNU (PU3NUECKUX 3aa4 (HarpuMep, Ha
JIBIKCHUEC);

—[]3HaTh KOMOMHATOPHOE MPABUJIO MTPOU3BEACHUS IS MOICUETA KOJTMUECTBA Pa3IMUHBIX
COCIMHEHUH; BIAJIETh MIOHATUEM PAa3MEILEHUN C IOBTOPEHUSMU;

—[lpopmynupoBaTh onpeesieHIe NEPecTaHOBOK U3 N 3JIEMEHTOB; 3HATh (OPMYITY s

HAXOXKICHUS YHCIIa IEPECTAHOBOK M3 N 3JIEMEHTOB, (POPMYITY ISl BEIYHCICHHUS An -
YHCIIa Pa3MEIICHUH U3 M JIEMEHTOB 10 N, YMETh IPUMEHSTh UX MPH PELICHUH 3a1a4.
—[IBazieTb NOHATHEM COUYETaHUs O€3 MOBTOPEHUI U3 M 3JIEMEHTOB M0 N; 3HATh GOPMYITY
JUTSL BEIAHCITCHHST Cm - 4HCITa BCEBO3MOXKHBIX COYETAHMI W3 M IEMEHTOB 110 N. YMETh
packiaapIBaTh cTENeHb OMHOMa 110 (hopmyiie HproTOHA ITpH HAXOKICHUN

OMHOMHAITBHBIX KO (PHUIMEHTOB C IIOMOIIBIO TPEeyToibHuKa [1ackans; npuMeHsITh
MOJTYYCHHBIC 3HAHUS MPH PEIICHUH 33/1a4.

—[/BnaieTh NOHATHUSAMU CITy4aiHbIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
HECOBMECTHBIX COOBITHI, 3IEMEHTAPHBIX COOBITHIL; yMETh HAXOIUTh CyMMY H
IPOU3BEJICHNE COOBITHIA; TOHMMATh YTO TAKOE COOBITHE MPOTHBOIIOJIOKHOE TAHHOMY.
—[3HaTh KIITACCUYECKOE OIPEIeIIEHUE BEPOSATHOCTH COOBITHS U YMETh IPUMEHSATH €T0 pU
peleHnn 3a1a4;

—[J3HaTh TEOPEMY O CyMMeE JIBYX HECOBMECTHBIX COOBITHI1, CIICICTBHE U3 HEE U TEOPEMY O
BEPOSTHOCTH CyMMBI IBYX IPOU3BOJIBHBIX COOBITHIA; BIIaIETh MOHATHEM HE3aBUCUMOCTHU
JIBYX COOBITHI; HAXOANUTH BEPOSITHOCTH COBMECTHOTO HACTYTIJICHHUS HE3aBUCHMBIX
COOBITHI MPH PELICHUH 3a/]a4;

—[I3Hath popmyiy bepHynau n ymeTs IpuUMEHSTH €€ IpU peIIeHUH 3a/1a4.

—[BnaieTh NpeICTaBICHUIMHE O MPOIIECCaX M SBICHHSIX, UMEIOLINX BEPOSTHOCTHBIN



XapaxkTep, O CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHUPE, 00 OCHOBHBIX
MOHATHUSAX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMETh HAXOIUTh U OLIECHUBATH
BEPOSITHOCTH HACTYIIJICHUSI COOBITUN B MMPOCTEUIINX MTPAKTUYECKUX CUTYAIUSIX U
OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEJIMYUH;

—[lyMeTb cOCTaBIATh BEPOSITHOCTHBIE MOJICIIU TI0 YCIIOBHUIO 33/1a41 U BHIYHUCIIATH
BEPOATHOCTH HACTYIUICHUS! COOBITUM, B TOM YHCIIE C TPUMEHEHHEM (popmyT
KOMOMHATOPHUKHN M OCHOBHBIX TEOPEM TECOPUH BEPOSTHOCTEH; MCCICOBAHUS CITyYaitHBIX
BEJIMYUH 110 UX PACIPEIIETICHUIO.

—[JchopMupoBaTh MpencTaBiICHHE 0 HEOOXOAMMOCTH JI0KA3aTeIbCTB MPU 00OCHOBAHUHU
MaTEMaTUYECKUX YTBEPKICHUM U POJIM aKCUOMATHKHU B TIPOBEACHUH 1€y KTUBHBIX
pacCyKICHHU;

—[IchopMupOBaTh MOHITHIHBIHN armapaT M0 OCHOBHBIM pa3fieiiaM Kypca FreOMETPHH; 3HATh
OCHOBHBIE T€OPEMBI, (POPMYJIBI U YMETh UX IPUMEHSTH; YMETh I0Ka3bIBaTh TEOPEMBI U
HAXOJWTh HECTAHAAPTHBIC CIIOCOOBI PELICHUS 3a/1a4;

—[13HaTh aKCHOMBI CTEPEOMETPUU U CIIEJICTBHS U3 HUX, YMETh IPUMEHATh UX IIPU PEIICHUN
3a/1a4;

—[luMeTh mpeacTaBICHUS O B3AMMHOM PACIIOIO0KEHUHU MIPSIMBIX U TJIOCKOCTEH B
IIPOCTPAHCTBE: MAPAJUIEIbHbBIE IPSIMbIE, CKPEIINBAIOIINECS IPSIMBbIE, TAPAIIEIbHOCTh
IIPSIMOM U INIOCKOCTH, NIEPIEHAUKYJIIPHOCTD IIPSIMOU U INIOCKOCTH, YIOJI MEXAY MPSMON
Y IUIOCKOCTBIO, MapaAJIEIbHOCTD IIJIOCKOCTEH, MEPIIEHIUKYJIIPHOCTD INIOCKOCTEN, YTOJ
MEXy IJIOCKOCTSIMU; 3HATh ONPEEIICHHs], CBOMCTBA U IPU3HAKH, YMETh IPUMEHSATh UX
[P pELLEHNN 3a/1a4;

—[BnageTs NOHATUSMU OPTOrOHAIBHOTO MPOEKTUPOBAHUS, HAKIIOHHBIX U UX MPOECKIUSIX,
3HATh TEOPEMY O TPEX MEPIEHIUKYIAPAX U YMETh IPUMEHSTH €€ TIPH PEIICHUU 3a]1a4;
—[lyMeTh HaxOIUTh PACCTOSIHUS OT TOUKHU JO MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOILIIMHUCS
PSIMBIMU;

—[lyMeTh HaxOIUTh yIJIbl MEXIY CKPEUIUBAIOIIUMUCS IPSIMBIMH, MEKY MPAMOU U
IJIOCKOCTBIO, MEXAY ABYMS IIJIOCKOCTSIMU;

—[13HaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB: TIPSIMOYTOJIbHBIN TTapaljieeUIe]I,
napajuiefienune, npusma (BUIbI IPU3M: IpsiMasi, HAaKJIOHHAs, TPaBUIIbHAA), TUpaMUAA
(BUIBI MUpaMU), yceUEHHAs MUPaAMU/IA, IPABIIILHBIE MHOTOTPAaHHUKH (Ky0), HX
3JIEMEHTHI, CBOWCTBA; YMETh HaXOAUTh IUIOIIAAN OOKOBOH M TIOJHOM MOBEPXHOCTH
MHOTOTPaHHHUKOB, & TAKXKE X 00BEMBIL;

—[lyMeTb CTPOUTH C€UEHNsI MHOIOTPAaHHUKOB METOJIOM CJI€JIa, NapaJIJIEIbHOTO IIEPEHOCA,
BHYTPEHHETO TPOECKTUPOBAHMS;

—[IBNaIeTh MOHIATHEM TeJIa BPAIICHUS: IWINHJIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map,
3HATh MX AJIEMEHTHI (PaJiyc OCHOBaHUS, 00pa3yomas, OCh CHMMETPHH, BBICOTA); YMETh
HAXOJUTh OOKOBYIO U MOJIHYIO TIOBEPXHOCTH TEJ BPAIIECHUS, a TAKIKE UX 00BEMBI,
—[lyMeTb CTPOUTH CeUEHUs TEJ BPALLIECHHS INIOCKOCTHIO;

—[]ymeTs pemats 3a7ja4i Ha KOMOWHAIIMM MHOTOTPAHHUKOB U TEJ BPAIllCHUs,
AHATM3UPOBATH B MPOCTEHUIITNX CIyYasX B3aMMHOE PACIIONIOKEHHE 00BEKTOB B
IIPOCTPAHCTBE;

—[Ju300paxarh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEla; BBIMOIHITH YEPTEIKHU 110
YCJIOBHSIM 33]1a4;

—[]ymeTh aHATM3UPOBATH B3aUMHOE PACIIONIOKEHUE CPEPHI U MIIOCKOCTH, 3HATH
oTpesieNieHNe KacaTelIbHOM IITIOCKOCTH K cdepe, GopMyTHpoBaTh U JOKA3bIBATh TEOPEMbI
0 CBOWCTBE M MPU3HAKE KaCaTEIbHOU MJIOCKOCTH;

—[BnageTs MOHATHEM BEKTOpA B IIPOCTPAHCTBE, YMETh HAXOIUTh KOOPAUHATHI BEKTOpA U
BBITIOJIHATDH OTEpaIuu (CI0KEHUS, BRIYUTAHMS, YMHOKEHUSI BEKTOpA Ha YKCIIO) HAJl
BEKTOpPaMH B KOOPJUHATHON M BEKTOPHOU hopme;

—[13HaTh ompeneneHne CKaIsIPHOTO MPOU3BEACHHS BEKTOPOB, €T0 CBOMCTBA; HAXOIUTh



CKAJIIPHOE MPOU3BEACHUE BEKTOPOB Yepe3 UX KOOPANHATHI;

—[/IpUMEHATh BEKTOPHBIN METOJ IIPU PEILICHUHY N'€OMETPUUECKUX 3aa4;

—[/HaxoauTh ypaBHEHHUE IIJIOCKOCTH, PACCTOSIHUE OT TOYKU J0 IJIOCKOCTH, PACCTOSTHUE
MEXy CKPEIUBAIOIINMUCS MPSIMBIMH, ypaBHEHHE chepbl, 00BEM Mapasuienenunena u
TeTpaj’apa, 3aJaHHOr0 KOOPAUHATAMH CBOUX BEPIIMH.

Coaepxxanue yueOHoro npeagmera «MaremaTuka»
AuireOpa ¥ HaAYAJIA MATEMATHYECKOI0 AHAJIN3a

10 kaace

HeiicTrBuTebHBIE Ynca. L{ensie u panmonanbHble yncnia. JleiicTBUTEIbHBIE YnCTa.
beckoneuyHo yObIBatomiasi reoMeTpuieckast nporpeccus. ApupmMeTHueckuii KOpeHb HaTypaibHOU
creneHu. CTeneHb ¢ palMOHAIbHBIM U IEHCTBUTENIbHBIM NTOKa3aTeneM. Pemenue 3aaau.
Crenennas pynkuus. CrerneHnas GyHKIus, e€ cBOHCTBa U rpaduk. BzanMHO 0OpaTHbIe
byukiun. PaBHOCHIIbHBIC YpaBHEHUS M HEpaBEHCTBA. MppalroHanbHble ypaBHEHUS.
HppanuonaibHble HEPaBEHCTBA.

IMoka3zatenbHas ¢pynkuus. [lokazatenbHas QpyHkuus, e€ cBoiicTBa U rpaduk.
[TokazarenbHble ypaBHeHUs. [loka3aTenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTENbHbIX
YpaBHEHU U HEPABEHCTB.

Jlorapudmuueckas ¢pynknus. Jlorapudmer. CoiictBa jorapudmos. JlecsTuaHbie U
HaTypanbHble Torapudmsl. Jlorapupmudeckas GyHKIus, €€ CBONCTBA U rpaduK.
Jlorapudmrueckue ypaBHeHuUs. JlorapupMudeckiue HepaBEHCTBA.

Tpuronomerpudeckue popmy.nbl. Paguannas mepa yria. [loBopoT Touku BOKpyT Hauasna
koopauHat. OnpeneneHue cuHyca, KOCMHyca M TaHIeHca yrila. 3HakKyd CUHYyca, KOCUHYca U
TAHI€HCa. 3aBUCUMOCTh MEXIYy CUHYCOM, KOCHHYCOM U TAHT'€HCOM OJHOTO M TOTO %€ yria.
Tpuronomerpuyeckue ToxaecTsa. CHHYC, KOCUHYC U TAHTE€HC YTIJIOB oL U —0. . POpMYyJIbI
cnoxxeHusa. CuHyC, KOCHHYC M TAaHT€HC JBOMHOIO yria. CHHYC, KOCHHYC U TaHT€HC
10JI0BUHHOTO yria. @opMyibl npuBeaeHus. CyMMa U pasHOCTb CUHYcOB. CyMMa U pa3HOCTb
KOCHHYCOB.

Tpuronomerpuieckue ypaBHeHHs1. Y paBHEHHE SiN x=a, COS x=q, tgx=a. Pemenue

TPUTOHOMETPUYECKUX YpaBHEHHUN. [IpuMepsl penieHus npoCcTeUIInX TPUTOHOMETPUYECKHUX
HEPaBEHCTB.
Hrorosoe nosropeHue

11 kaace

Tpuronomerpuueckue pynkuun. O61acTh onpeneseHrus 1 MHOKECTBO 3HAYCHUHN
TPUTOHOMETpUYECKUX (PYHKUIUN. YETHOCTD, HEUETHOCTD, MEPHOAMYHOCTH TPUTOHOMETPHUECKUX
dbynkumii. CroiicTBa ¢pynknmu Y =[Icos X u e€ rpaduk. CoiicTBa pyHKIMHN Y =[]sin X 1 €€
rpa¢uk. CoiicTBa pyHkuuu y =[/tg X u e€ rpaduk. OOpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.
IIpousBoaHnas u eé reomerpu4eckui cmbici. [Ipoussognas. IIpoussoanas cTeneHHOM
dbynkuun. [IpaBuna guddepenuupoanus. [Ipon3BogHBIE HEKOTOPBIX MJIEMEHTAPHBIX (PYHKITHH.
I'eomeTprueckuii CMbICIT TPOU3BOIHOM.

IIpumMeHeHMne NMPOU3BOAHOM K HccaenoBaHuio GyHkumid. Bo3pacranue u yosiBanue
dyHkunu. DxcTpeMyMbl QyHKIHMH. [[puMeHeHne nporu3BOAHOM K MOCTPOCHUIO TpaduKOB
dbynkumii. Hanbonpiiee u HauMeHblnee 3Ha4eHU GyHKIMHA. BoimykiocTs rpaduka GyHKIuM,
TOYKH Teperuoa.

HNurerpad. [lepsooOpasnas. [IpaBuiia HaxoxaeHus nmepBooodpazHeix. [Lnomans
KPUBOJIMHEHHOM TpalelMy U UHTerpall. Beryucnenue uHTerpanos. Beuuciaenue mwiomanei
buryp ¢ nomouibo HHTErpanoB. [IpuMeHeHne NPou3BOIHON U HHTETpaa K PEIICHUIO
IIPAKTUYECKUX 3ajad.



KomoOunaTopuka. [Ipasuio npoussenenus. [lepecranoBku. Pazmemenus. Couetanus u ux
cBoiictBa. bunom HeroToHa.

DyieMeHTHI Teopun BepossiTHOCTel. CoObiTusi. KomOunaimu cobbituit. [IpoTuBOONOKHBIE
coObITus. BeposiTHOCTh coObITHS. CroXeHHe BeposiTHOcTel. HesaBucumbie coObITHS.
YMHOxeHne BepossTHOCTeW. CTaTUCTHUECKAsI BEPOSITHOCTD.

CraTtucruka. Crnydaiinele Benu4uHbl. [leHTpanbubie TeHaeHmn. Mepsl pa3opoca.
3ak/0unTeIbHOE MOBTOPEHHE Kypca ajiredpbl 1 HAYAJ MATEMATHYECKOI0 AaHAIH3a
MPH MOAr0OTOBKE K UTON0OBOM aTTECTAIIMM 110 MaTeMaTHKe.

I'eomerpus

10 knacc

Beenenue B npeamert. [Ipenmer crepeomerpun. AkcoMbl crepeoMeTpun. HekoTopsie
CJIEJICTBUS U3 AKCHOM.

ITapanneJbHOCTh NPAMBIX U IUIOCKOCTEH. [TapaienbHOCTh NPAMBIX, IPAMOU U

IUIOCKOCTH (IapajuiesIbHble IpsSMbIe B IPOCTPAHCTBE, MPU3HAK MAapaIeIbHOCTH MPSIMbIX B
npoctpancTse). [lapannenbHOCTh NpsAMON U MIIOCKOCTH. B3anMHoe pacnosioskeHue npsMbIX B
npocTtpancTBe. CKpenyBaronyecs npsiMple. YTIIbl ¢ COHAIIPaBJICHHBIMU CTOpOHaMu. B3aumHoe
PAacCIIOIOKEHNE IPSIMBIX B IPOCTPAHCTBE. YTOJI MEKIY NpAMBIMU. [lapaienbHble INIOCKOCTH.
CaoiicTBa napamuienpHbIX mwiockocrel. Terpasrap. [Tapannenenunen. [loctpoenue ceuenmii
TeTpa’ipa ¥ NapajlIeIenuneaa.

ITepneHAUKYJIAPHOCTH NPSAMBIX U IVIOCKOCTeM. [leprieHauKyIsIpHbIE PSAMBIE B
npoctpaHcTse. [lapamienpHble npsMble, NEPIEHANKYIJISIPHBIE K IIIIOCKOCTH. [Ipn3Hak
NEPIEHIUKYJIIPHOCTH IIPSIMON U TNIOCKOCTH. Teopema o npsMoi, NEpIEHANKYIIPHON
IJIOCKOCTH. PaccTosiHie OT TOYKH 10 IIIOCKOCTH. Teopema o TpEX neprneHIuKyIspax. Yromi
MEXly IPSMOH U IJIOCKOCTRIO0. JIByrpaHHsbIii yroin. [Ipu3Hak nepneHauKyIsipHOCTH ABYX
mockocten. [IpsMoyronbpHelii napauienenunen. TpéXrpanusiil yroia. MHOrorpaHHsli yrod.
MHuororpanHuku. [Tonsitue muororpannuka. [Ipusma. ['eomerpudeckoe teno. Teopema
Oiinepa. [Ipusma. [IpoctpanctBennas teopema [udaropa. [Tupamuzaa. IpaBunbHas nupamua.
Vceuénnasa nupamuaa. [loctpoenue ceuennii nupamua. Cummerpusi B mpoctpaHcTse. [lonstue
IPABWJIBHOTO MHOI'OTPAHHUKA. DJIEMEHTBI CHMMETPUHN IIPABUIIbHBIX MHOTOTPAHHUKOB.
IloBTOpEHME.

11 knacc

Huaunap, konyc u mwap. [onsarue nunuuapa. Inomans MoBEpXHOCTH HUIUHAIPA.

[Tonsitue konyca. [nomaar moBepxHOCTH KOHYca. Y ceu€Hnblii koHyc. Cdepa u map. Bzanmuoe
pacnonoxkeHue cdepsl u miockoctu. KacarenpHas TiiockocTs k cdepe. [lnomans chepsr.
B3anMHoe pacnionoxxenne cdepsl u npsimoit. Cdhepa, BucaHHas B MWJIWHIPHICCKYIO
noBepxHocTh. Cdepa, BMcaHHAs B KOHMYECKYIO MOBEPXHOCTh. CeueHus IIMINHIPUYECKON
moBepxXHOCTU. CeyeHnss KOHUYECKON MOBEPXHOCTH.

O0béM Tea. [Tousatue 06bEMa. O0BEM npsiMoyTosIbHOTO Napasuienenunena. O0bEM IpAMoit
npu3Mbl. O0bEM MIMHIpa. Berancnenrne 00bEMOB TeJ ¢ TOMOIIBI0 HHTEeTpaia. O0bEM
HaAKJIOHHOHM npu3Mbl. O0BEM HakIOHHON TpU3MbL. O0BEM mupamuasl. O0BEM KoHyca. O0bEM
mapa. O6bEMBI IIAPOBOT0 CErMEHTa, IIAPOBOTO CJI04 U mapoBoro cexropa. Ilnomans cheps.
BexTops! B npocTpancTBe. [lonsaTne Bekropa. PaBeHcTBO BekTOpoB. ClloKEHHE U

BBIUATaHUE BEKTOPOB. CyMMa HECKOIBKUX BEKTOPOB. ¥ MHOKEHUE BEKTOPA Ha YUCIIO.
Kommnanapuseie Bektopsl. [IpaBuino napannenenunena. PasnoskeHne BeKkTopa 1o Tpem
HEKOMIUTAHAPHBIM BEKTOPAM.

Metoa koopauHaT B npocTpaHcTie. ABuaxenus. [IpsmoyronbHas cuctema KOOpAUHAT B
npoctpancTse. KoopanHatel BekTopa. CBsA3b MEXKAY KOOPAMHATAMH BEKTOPOB U KOOPAMHATAMU
touek. [Ipocreiiue 3a1aun B KoopauHaTax. Y paBHeHHE cepbl. YTOJI MEXKIY BEKTOPAMH.
CkaysipHOE MPOU3BENCHNUE BEKTOPOB. BEIUKCICHNE YITIOB MEK Y MPSMBIMU U TUIOCKOCTSIMH.



VYpasHenue miockoctu. Llentpanbhas cummerpus. OceBasi cUMMETpUs. 3epKaibHasi CHMMETPHSI.
[TapannensHsiii nepenoc. [IpeoOpazoBanue mogoous.

3ak/II0YUTeIbHOE MOBTOPEHHE KYPCa FreOMeTPUM NPH NOAr0TOBKE K HTOT0BOM
aTTecTalMU N0 MaTeMaTHKe.



TemaTH4ecKkoe NJIAHNPOBAHHE, B TOM YHCJIe ¢ y4eTOM padoyeii mporpaMMbl BOCIIMTAHUS € YKa3aHHEM KOJIUYeCTBA 4Yac0B, OTBOJAUMBIX Ha

OCBOCHHE KAXKI0H TeMbI

Pasnennl, TeMbl Kon- | OcHOBHBIE BHBI JeSITEIbHOCTH 00y4aIOIIUXCH (HA yPOBHE YHHBEPCAJbHBIX OcHoBHBIC
BO y4eOHbIX HaNpaBJIeHUS
4aCcOB BOCIIUTATEJIbHOM

JAeATeJbHOCTH
Aure0pa m Ha4yaJ1a MaTeMaTH4YeCKOro aHaau3a, 10 kiaace

I. IOBTOPEHHUE. 8

AnreGpanueckue Hpeomemnuie:

BeIpakeHus. JInHelHbIe 1-8

ypaBHEHUS U
CHUCTEMBI YPAaBHECHU.
YuciioBble HEPABEHCTBA
u

HEpaBEHCTBA MEPBOM
CTENEHH C OJTHUM
HEU3BECTHBIM.
Jluneiinast pyHKIHSL.
KBagpaTHbie KOpHU.
KBanpaTHble ypaBHEHUS.
KBanpatuunas ¢pyHkius,
€€ CBOMCTBA.
KBanpatHbie
HepaBeHcTBa. CBoiicTBa
U rpaduku QyHKITHI.
IIporpeccun.

—CHCTeMaTH3aIus 3HAaHUH Ha OCHOBE 0000IIAI0IIEro MOBTOPEHUS
Kypca anredpbl OCHOBHOM IIKOJIBI;

—IOBTOPEHHUE TIPABWIT U (POPMYIT sl peoOpa3zoBaHU
anredpandeckux BhIpAKEHUM;

—yCTaHOBJIEHHUE CBs3EH MEX/Iy KOTUYECTBOM PELICHUI CHCTEMBI
NBYX JTUHEWHBIX YPaBHEHUN U TOUYEK MEPEeCeUCHUS MPSIMBIX,
3aJal0IINUXCs YPAaBHEHUSMHU CUCTEMBI (TeOMeTprudecKast
UHTEPIIPETALNSA);

—IOBTOPEHHUE CBOWCTB YHCIOBBIX HEPABEHCTB U CIIOCOOOB peLICHUIT
HEPABEHCTB C OJTHOM MEPEMEHHOM;

—00001m1eHne cBoMCTB PyHKIMH Y= KX+ b B 3aBHCHMOCTH OT
3HaYeHMi napameTpoB K u b, moctpoenue rpagukos;
—0000111eHre CBOMCTB KBaAPATUIHON (PYHKIIHH, TOCTPOCHUE
rpadukos;

—ITOBTOPEHUE METOJIOB PEIICHHSI KBaIPATHBIX YPABHEHUH 1
HEPaBEHCTB;

—aKTyanu3alys 3HaHui o mporpeccusix (apudmernyeckas,
reoMeTpHuyIecKas).




Memanpeomemmnuie:

—YCBOEHHE YHUBEPCAIBHBIX METOI0B 0000IIEHUS 1
CHCTEMAaTH3aIH 3HAHUH;

—OBJIaJICHUE YCTHBIM U MMUCbMEHHBIM MATEMaTHUYECKUM SI3BIKOM,
MPUMEHUMBIM IIPU U3yUYEHUH NPEIMETOB €CTECTBEHHO-MATEMAaTUYECKOTO IIUKJIA,
pa3BUTHE UCCIIEI0BATEILCKUX YMEHHUI;

—pa3BUTHE YMEHUI 000CHOBBIBATH CBOM BBIBOJIBI M IPOBOTUT
JIOKa3aTeJIbHbIE PACCYKICHHUS.

Juunocmmuuie:

—pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN, MHTYHIINH, HABBIKOB
CaMOCTOSATCILHOM IEITEILHOCTH;

—yMeHHE 00bEKTHBHO OIICHUBATh YPOBEHb CBOMX 3HAHUH IO
MPEAMETY U BBICTPAUBATh IJIaHBI 10 UX KOPPEKTUPOBKH.

1.
JEACTBUTEJBbHBIE
YNCJIA

16

Ilenbie u panroHaNbHBIC
qucna. JleicTBUTENbHbBIC
YHycIa.

beckoneuHo yoOpIBaroias
reomMeTpuuecKas
porpeccusl.
Apudmernueckuit
KOpPEHb HaTypaIbHOMN
crerneHu. CteneHb

C pallMOHAJILHBIM 1

e CTBUTEIIBLHEIM
MoKa3aTeyieM

IlIpeomemmnuie :

— pa3BUTHUE NOHATHUS ACHUCTBUTEIBHOIO YHCIIAa KAK PE3yJIbTaTa
BBICTPAUBAHUs HAYYHOU TEOPHUH IEUCTBUTEIBHBIX YHCEI Ha
OCHOBAHUU MOHSITHS TpeJiesia YMUCIOBOM MOCIeI0BaTEIbHOCTH;

— (hopmupoBaHUe MOHATHS CTETIEHU C IEHCTBUTEIBHBIM IOKa3aTelIeM
KAaK OCHOBBI ISl ©3yYEHHUsI CTEIIEHHOW, ITOKa3aTEIbHOM,
norapuMuIecKor PyHKITUH;

— pa3BUTHE YMEHUI IPUMEHSATh CBOMCTBA CTENIEHU C
JEMCTBUTEILHBIM TTOKA3aTeNIeM MPU MOJICIUPOBAHUYU U U3YUCHUH
MaTEeMaTUYECKUX MOJIEJICH, OMUCHIBAIOIINX MPOIECCHI C TTOMOIIBIO
CTEIEHU C JEHCTBUTEIbHBIM MOKA3aTENIEM;

— (hopMHUpOBaHHE YMEHHI IPUMEHITH METOIBI JIOKA3aTEIBLCTB U




AITOPUTMBI PEIICHUH MPAaKTUYECKUX 3a/1a4, ONUPasiCh Ha
W3YYECHHBIE TEOPEMBI U CIICACTBHUS.

Memanpeomemmnwie

— pa3BUTHE YMEHHUI CaMOCTOATEILHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIEATEILHOCTh B IIPOIIECCE
000011IeHNS, CUCTEMAaTH3alMKA U PACIIUPECHUSI 3HAHUH,
MOJTyYEeHHBIX B OCHOBHOI IIIKOJIE;

— pa3BUTHE CIIOCOOHOCTEH K CAMOCTOSITEIIBHOMY ITOMCKY METOJ/IOB
pEIICHHS TPAKTUICCKUX U TMPUKIIATHBIX 33124, C IPUMCHCHHEM
M3Y4YEHHBIX METOJIOB;

— (hopMHpoOBaHKE YMEHHI SICHO 1 TOYHO M3J1araTh CBOIO TOUKY
3peHUs KaK YCTHO, TaK U MHCbMEHHO, TPaMOTHO MOJIB3YSCh S3bIKOM
MaTEeMaTHKH.

JIuunocmmuuie:

— (hopmHpoBaHKE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HayKH;

— (hopMHpOBaHKE OCHOB CAMOBOCIIMTAHUS B TIPOIECCE BBHITOIHEHUS
paboT pa3HOTO YPOBHS CII0KHOCTH, TPEOYIOIINX OTBETCTBEHHOTO H
TBOPYECKOTO OTHOIIICHUSI;

— pa3BUTHE CIIOCOOHOCTH U TOTOBHOCTHU BECTH TUAJIOT C JPYTHUMHU
JIOJBMH B MPOIIECCE COBMECTHOMN AESITETbHOCTU

III. CTEIIEHHAS
OYHKIUA

16

Crenennas GyHKIus, €€
CBOWCTBA U IpauK.
B3anMuo oOpaTHBIe

byHKIMN.
PaBHOCHIBHEBIE

Ilpeomemnoie :

— BBEJICHUE MOHATHA CTETIEHHOW (DYHKIIMU; U3yUeHHE e€ CBONCTB aHAIMTHUYECKUMHU
U TpapIueCKUMHU METOIAMH;

— U3yYeHHE MOHATHS 00paTHOM (QyHKINU; 00001IeHIE TOHATUS 00pPAaTHOM
(YHKLIMHU C HCIIOJIH30BAHUEM paHee N3yUEHHBIX 3aBUCUMOCTEH; popMupoBaHue




ypaBHEHHUS U
HEpaBEHCTBA.
WppanuonanbHbie
YpPaBHEHUS.
UppanuonanbHbie
HEpaBEHCTBA.

YMEHUS aHAJIMTUHYECKOMN 3amicH PyHKITMH, OOpAaTHOM TaHHOM, a TAaKKE YMEHUS
nocTpoeHus rpadpuka oopaTHO QyHKIIUY,

— BBEJICHUE OIPEJCIICHUI PaBHOCHIIBHBIX YPaBHEHUH (HEpAaBEHCTB, CUCTEM) U
ypaBHEHHI (HEpaBEHCTB, CUCTEM) — CIICAACTBUH;

— BBEJICHUE MOHATUS 00J1aCTH ONpeie/ieHUs] ypaBHEHUS (HEPaBEHCTBA, CUCTEMBI);
— IPUMEHEHNUE NPU PEeIIEHUH ypaBHEHUH (HEpaBEHCTB, CUCTEM) CBOMCTB
PABHOCHIIBHBIX NTPE0Opa30BaHUA;

— o0y4eHHe MEeTO/IaM PELICHUs UPPAMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
Memanpeomemnuie
— o0yueHHe nprueMaM UHTEePIPETaIiy SBJICHUN MPOLECCOB, IPOTEKAIOIIUX MO
CTCIICHHO# 3aBUCUMOCTH;

— pa3BUTHE YMEHUHN CaMOCTOSITEILHO ONPEIENATH LEIH JEATEIBHOCTH 110

U3yUYCHHIO 2JIEMEHTApHBIX (PYHKINHI U MX TPUMEHEHHUIO, HCII0JIb30BaTh BCE
BO3MO>KHBIE PECYPCHI UIsl JOCTHKEHUS TIOCTABICHHBIX LIETIEH;

— ¢opMHpOBaHKE CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITETILHOMY MTOUCKY
METOJIOB pEIIEHMsI TPAKTUUECKUX 33/1aY;

— pa3BUTHE KPUTUYHOCTHU MBILUICHHS B IIPOLIECCE OLIEHKU U NHTEPIIPETALIMH
UH(POPMALINH, ITOTy4aeMON U3 pa3IMYHBIX HCTOYHUKOB;

— pa3BUTHE YMEHHMI B3aUMOJICHCTBHS B IIPOLIECCE MOMCKA PEIIEHUs TPOo0IIeM.
Juunocmnuie :

— (¢opMHpOBaHNE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU;

— pa3BUTHUE CTPEMIICHUN K CAMOCTOSTEIbHON TBOPYECKON U OTBETCTBEHHOMN
NESITENIbHOCTH;

— pa3BUTHE CTPEMJICHUH K caMO00OPa30BaHUI0, CO3HATEILHOMY OTHOILIEHHIO K
HeTpEpbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOW MPOpECCHOHATBHON U
0O0I1eCTBEHHOH 1€ TEIbHOCTH.

(AVA
INOKA3ATEJIbHASA
OYHKIUA

12

IToka3arenpHas
¢dyHKIus, €€ cBOiiCTBa U

IIpeomemmnuie :
— BBEJICHUE TIOHATHUS MTOKA3aTeIbHON (DYHKITNH; H3yUYECHUE CBOWCTB U TIOCTPOCHUE




rpaduk.

rpaduka rnmoka3aTeabHOU PYHKITNH;

[lokazarenbHble — o0y4yeHHe PElICHUIO IOKA3aTeIbHbIX YPaBHEHUH (HEPABEHCTB, CUCTEM)
YpaBHEHUS. AQHAIUTUYECKUMU U rpaduueckuMu ciocobamu. Memanpeomemmuoie .
ITokasaTesbHbIC — MOJICJIMPOBAHUE SIBJIICHUH U IIPOLECCOB, MPOTEKAOIINX 10 IKCIIOHEHIMAIIBHON
HCPAaBCHCTBA. 3aBHCUMOCTH, C TIOMOIIBIO (GOPMYJT U TPapHUKOB MOKa3aTEIbHON (PYHKINY;
Cucremst — HCCJIEIOBAaHUE PEATIbHBIX MTPOILIECCOB U ABJIEHUM, MPOTEKAIOIIUX 10 3aKOHAM
I10Ka3aTEJIbHBIX MOKa3aTeIbHON 3aBUCUMOCTH, C TIOMOIIbIO CBOWCTB 16 moka3aTenbHON (yHKITUH.
YPaBHEHHI 1 JIuunocmmuuie:
HEPaBCHCTB. — pa3BUTHE aHATMTHIECKHUX CIIOCOOHOCTEH M MHTYHIMH (B X0/I¢ HAOIIOICHH S 32
IIOBE/IEHNEM DKCIIOHEHLINAIbHBIX 3aBUCUMOCTEN);
— pa3BUTHE HCCIIEN0BATEIBCKUX YMEHHM, HEOOXOIUMBIX B OCBOEHUH OYIyIINX
TBOpPYECKUX Npodeccuii;
— COBEpPUICHCTBOBAHUE KYJIbTYPbl BEIYUCIUTEIbHBIX U IpapUuecKux JeHCTBUM.
V. 18
JJO'TAPUOMHUYECK
AN OYHKIUSA
Jlorapudgmsl. CBoiicTBa Ilpeomemmnuwie:
J0rapu¢pmMoB. — BBEJICHUE MOHATHSA JIorapudma yucia;
HecsTiunble u — U3y4YeHHE CBOWCTB JIorapu(MOB;
HaTypallbHBIC — IPUMEHEHNE CBOMCTB JIOTapU(MOB U OCHOBHOTO JIOTApU(MHUIECKOTO TOKAESCTBA
JOrapuMBL. JUTSL YTIPOIICHHMSI JIOTapU(PMUIECKUX BBIPAKEHUW BHIYMCICHHSIX
Jlorapudmudeckas — BBEJICHHE TOHATHH JECATHYHOIO M HATyPaIbLHOro jorapudma;

byHkuus, eé
CBOMCTBA U rpaduK.
Jlorapugmuueckue
ypaBHEHHUSL.
Jlorapugmuueckue
HEpaBEHCTBA.

— IpUMeHeHne POpMYITBI Tepexo/a Jorapudma K IpyroMmy OCHOBAHHIO ISt
BBIYHCIICHUS JIOrapu()MOB YHCell C TFOOBIMU OCHOBAHUSMH (TIPH UCTIOJIB30BAHUH
BBIYUCIIUTENbHON TEXHUKH);

— BBEJICHHE TOHATHUS JIOTapupMuaecKkon GyHKINH, H3y4YEeHHE CBOICTB
norapupMuUecKoi pyHKIMU U IOCTpoeHHe e€ rpaduka;

— o0y4YeHHe PeIIeHUIO JIOTApU(PMUICCKUX YPABHCHHI, HEPABEHCTB U UX CUCTEM
AQHAJMTUYECKUMH U TpaIeCKUMHU METOAaMH, HAXOXKICHUIO TOYHBIX U
npuOIMKEHHBIX 3HAUCHUH KOpHEH ypaBHeHUll. Memanpeomemnuie :

— pacIIMpeHne BBIYNCIUTEIBHOTO amlapaTa 3a CUéT MPUMEHEHHSI CBOWCTB
norapu(MoB (3aMeHa BEIYMCICHUI MPOM3BEICHHS M YACTHOTO CTETIeHEeH Ha




BBIYHCIICHHS] CYMM M PAa3HOCTEH TTOKa3aTeNIe CTEeTeHeH); — 00yueHue
MOJIETTUPOBAHUIO PEATBHBIX MPOIIECCOB, MPOTEKAIOIIUX MO 3aKOHAM
HKCIIOHEHIIUAJIEHON 3aBUCUMOCTH, U UCCIIEOBAHUIO CO3/ITAHHBIX MOJIENCH C
MOMOIIIBIO anmapara JorapupMupOBaHUS;

— OCO3HAHHWE B3aUMOCBS3M MAaTEMATUKH CO BCEMHU MPEIMETaMU €CTECTBEHHOTO U
TYMaHUTapHOTO IIUKJIOB.
Jluunocmmnuie :

— COBEPIICHCTBOBAHNUE BHIYUCIUTENBHOMN KYJIBTYPHI;

— pacuIMpeHue CpesICTB U METOJI0B NMPEOOPa30BaHU CUMBOJIBHOTO SI3BIKA;

— pacIIupeHne MPeICTaBICHHI O B3aUMHO OOpaTHBIX ICHCTBUSX.

VI.
TPUT'OHOMETPUYE
CKHUE ®OPMYJIbI

26

Pannannas mepa yria.
[ToBOpPOT TOYKM BOKPYT
Hayaja

KOOpJUMHAT.
Omnpenenenue cunyca,
KOCHHYCa U TaHI€HCa
yria. 3Haky CUHYyca,
KOCHHYCa U TaHT€HCa.
3aBUCHUMOCTh

MEXJly CHHYCOM,
KOCHHYCOM M TaHI'€HCOM
OJIHOTO U TOTO

K€ yria.
Tpuronomerpuueckue
ToxxaectBa. CuHyc,
KOCHHYC

Y TAHT'€HC YIJIOB QL

U —0.. PopMyIIbl
cioxxenus. Cunyc,
KOCHHYC U TaHT€HC

Ilpeomemmnvie -

— pa3BUTHE NMPEACTABICHUIN O MaTEMAaTHKE KaK YaCTH MUPOBOMN KYJbTYpHI, O
crocobax OMucaHusl HA MATEeMaTUYECKOM SI3bIKE, B YACTHOCTH B TEPMUHAX
TPUTOHOMETPHH, SBJICHUI peanbHOro MUpa;

— (hopMUpOBaHHE MPEACTABICHUMN O MOHATUSAX TPUTOHOMETPUH KaK
MaTEMaTUYECKUX MOJEISIX, O3BOJISIONIMX OMUCHIBATH MPOIECCHI, U3yUaeMble
(bU3UKON, SKOHOMHUKOMN M IPyTUMH HayKaMH;

— JaJIbHElIIee pa3BUTHE TIOHATHUS AEMCTBUTEIBLHOTO YUCIIa IOCPEACTBOM
NpEeJCTaBIICHUS B TPUTOHOMETPUIECKOH hopme;

— (hopMupoBaHHEe YMEHUI ONPEIEIsITh U UCCIEeI0BaTh CBOMCTBA CUHYCA, KOCHHYCA,
TaHI'€HCa, KOTAaHITe€HCa IeHCTBUTEIBHOTO YHUCIIA, UCIIONIb3Ys OJTHO3HAYHOE

COOTBETCTBUE MEXKIY TOUKAMH YUCIOBOM MPSAMOM U TOUKAMU OKPY>KHOCTH;

— o0y4eHre TPUMEHEHHUIO TPUTOHOMETPUYECKUX TOXKIECTB TIPHU BEIYUCIICHUSX,
peoOpa3oBaHUAX TPUTOHOMETPUUECKHUX BbIPAXKEHHM, PEIIEHUU MPOCTEUIINX
TPUTOHOMETPHUECKUX YPaBHEHHI, C UCTIOTB30BAHUEM JI0KA3aTEIbHBIX
pacCykIeHU.

Memanpeomemnuie:

— pa3BUTUE YMEHUHN CaMOCTOSITEIILHO ONPEENSTh LEIH JEATEIBHOCTH 110
YCBOECHMIO U IPUMEHEHUIO 3HAHUM TPUTOHOMETPUU KaK MAaTEMaTUYECKOW MOJIETHU




JBOWHOrO yria. Cunyc,
KOCUHYC U

TaHT€HC MTOJIOBUHHOTO
yria. @opMyibl
IPUBEICHUS.

CyMMa ¥ pa3HOCTb
cunycoB. Cymma u
Pa3HOCTb KOCHHYCOB.

peaIbHOM NEMCTBUTEIIBHOCTH;

— (hopMHUpOBaHKE HABBIKOB YUEOHO-MCCIIE0BATEIHCKOM IEATEIHHOCTH,
TOTOBHOCTH K IOUCKY PEIICHUS TPAKTUIECKUX 3a]1a4;

— pa3BUTHE YMEHUN OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX HHPOpPMAIIHH,
KPUTHYECKH OIICHUBATH MMOTYYCHHYIO HH(OPMAIINIO, TPUMEHSATh €€ B CBOCH
JIeATEIBHOCTH.

Jluunocmmeie :
— (hopMupoBaHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;

— pa3BUTHE TOTOBHOCTH YYAIIMXCSA K CAMOCTOSATEILHON TBOPUYECKOU
JeATEIIbHOCTH;

— ¢opMHpOBaHNE HABBIKOB COTPYTHUUECTBA B IIpoIiecce yueOHOM, yueOHo-
HCCIIEN0BATENLCKOM, OOIIIECTBEHHOM IeITEILHOCTH.

VII.
TPUT'OHOMETPHUYE
CKHUE YPABHEHUSA

19

YpaBHeHue COS X= a.
VYpaBaenue Sin X =a.
VYpaBHeHue tgx= a.
Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUM.
[Ipumepsl pemieHus
MPOCTEUIINX
TPUTOHOMETPUUECKUX
HEPaBEHCTB.

Ilpeomemnuie :

— BBEJICHUE MOHATUH arcsin a, arccos a, arctg a;

— BbIBOJI ()OPMYJI KOPHEH MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHHUI;

— 00y4YeHHE PELICHNIO TPUTOHOMETPUYECKUX YPABHEHUH, CBOIALIMXCS K
anreOpanyecKuM, PELIEHNIO OJTHOPOJHBIX OTHOCUTENBHO CHHYCa U KOCHHYCa
YPaBHEHUN;

— o0yuyeHHe PeLIeHNI0 TPUTOHOMETPUYECKHX YPAaBHEHUIH METOIaMH 3aMEHBI

HEU3BECTHOT'O U Pa3JI0KEHUS Ha MHOXKUTEIIH;

— 3HAaKOMCTBO C METOJIOM OLICHKHA MHOKE€CTBA 3HAYEHUI JIEBOU U MPaBOM YacTen
TPUTOHOMETPUUECKOTO YPaBHEHUS;

— 3HaKOMCTBO CO CIIOCOOAaMHU PEIIEHUsI TPUTOHOMETPUYECKUX HEPABEHCTB.
Memanpeomemnuie :

— paclIMpeHNE CPEJICTB MOJIEIUPOBAHUS PEAIbHBIX IIPOLIECCOB U SIBJICHUI;

— (opMHUpOBaHKE PUEMOB TIEPEX0/1a OT AHATTUTHYECKON K TpaPHIECcKOi MOJIEH 1
o0OpaTHO;

— Pa3BUTHUE AITOPUTMHUYECKOTO U JIOTHYECKOTO MBIIJICHUS;




— COBEPIICHCTBOBAHNE MTPUEMOB TOUHBIX U MPUOIMKEHHBIX BBIUYNCIICHUH;
— 3HAaKOMCTBO C MaTEMaTUYECKUM TOJIKOBAHUEM MOHATHS IEPUOJUYHOCTH,
HMMEIOLLETO BaXKHOE MUPOBO33PEHUECKOE 3HAUEHUE;

— 3HAKOMCTBO C (PM3UYECKUMU SBJIICHUSIMHU, OTTUCHIBAEMBIMHU C TTOMOIIIHIO
TPUTOHOMETPUUECKUX YPAaBHEHU.

Jluunocmmuowie:

— COBEpPIICHCTBOBAaHUE HABBIKOB CAMOKOHTPOJIS;

— Pa3BUTHUE BBIYUCIUTEIBHON U AITOPUTMUYECKOUN KYJIbTY B,

— pa3BUTHE TBOPUYECKON MHHUIIMATHBBI, HCCIIEI0BATEIBCKUX
YMEHHUI,CAMOKPUTUYHOCTH.

Vill. HIOBTOPEHHUE

21

Pemenue 3aganuii Ha
npeoOpa3oBaHue
CTEIEHHBIX,
MOKa3aTeNIbHbIX,
JorapupMUUECKUX U
TPUTOHOMETPUUECKHUX
BbIpakeHUi. Pemenune
MPOCTEUIINX JTUHEUHBIX,
KBaJPaTHBIX,
UPpaLMOHATIbHBIX,
MOKAa3aTeNbHBIX U
JorapuPpMHUUECKUX
ypaBHeHUU. Pemienue
YpPaBHEHUHU
MOBBIILIEHHOT'O YPOBHS
CJI0HOCTHU
(KBaJIpaTHBIX,
MOKa3aTeNbHbIX,
UPPALMOHAJIBHBIX,
J0rapuPMHUUECKUX) C
0TOOpPOM KOpHEH 13
3a/1aHHOT'O MPOMEKYTKA.

IIpeomemmnuie :

— yMmeTb pemiath 3aganus tuna 1, 5,9, 10 u 11 uz AIEMO EI'D (nmpodunbHbii
YPOBEHB);

— BIaAeTh NpuéMamu pemenus 3agad tuna 13 u3z JJEMO EI'D nossimeHHOro
YPOBHS C 0TOOPOM KOPHEH M3 3aIaHHOTO TIPOMEKyTKa. Memanpeomemuuie -

— YMEHHE CaMOCTOSITENILHO OINPENETATh [eTU CBOETO 00YUYCHHUSI, CTABUThH U
dbopMyIpoBaTh I ce0sl HOBBIE 3a7au B yu€Oe U MO3HABATEIBHON
NeSITEIbHOCTH, Pa3BUBAaTh MOTHBBI U HIHTEPECHI CBOEH MMO3HABATEIHHON
JESATEIILHOCTH;

— YMEHHE CaMOCTOSTENBHO TNIAHUPOBATh MyTH JOCTUKEHHUSI LI€TIeH, B TOM YUCIIe
anbTepHATHBHBIC, 0OCO3HAHHO BBIOMpaTh Hanbonee 20 dopmynaMm. 3QpeKTUBHBIE
CHocoOblI penieHus y4eOHbIX U MO3HABATEIbHBIX 3a/a4;

— pa3BUTHE YMEHUH CaMOCTOSITETFHO OCYIIECTBIATh, KOHTPOJIUPOBAThH U
KOPPEKTHPOBATH JCUCTBUS B Iporiecce 0000IIeHNS, CHCTEMAaTU3aluH U
paclIMpeHus 3HaHUM, MTOJTYUYEHHBIX B OCHOBHOM IIKOJIE;

— (opMHUpPOBaHKE YMEHHUH CAMOCTOATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U

KOPPEKTHPOBATH CBOIO AESITENLHOCTD IIPH BBIIIOJHEHUU 3aJaHUM.

Juunocmuuie .

— (¢opMHpOBaHNE OCHOB CAMOBOCIIMTAHHSI B TIPOIECCE BHIMOIHEHHS paboT pa3HOTO
YPOBHS CIIOKHOCTH;

— pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH, MHTYHIIMU, HABBIKOB CAMOCTOSTEIBHOM




Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU 0a30BOTO U
MOBBILIEHHOT'O YPOBHEMN
CJIO’)KHOCTH C OTOOpOM
KOpHEH U3

3aJJaHHOTO MTPOMEXKYTKA.
Pemenue 3anau Ha
MIPOLIEHTHI,

4acTH, JOJH, Ha
KOHIICHTPAIIHIO, CMECH,
cruiaBbl. Pemienue
3aJlaHU Ha BBIYMCIICHUS
U ipeoOpazoBaHus MO
3a/laHHBIM (hopmyaam.

JACATCIIBHOCTH.

AJiredpa ¥ HaYaJIa MAaTEeMaTHYeCKOro aHaJjausa, 11 kiace

l.
TPUT'OHOMETPHUYE
CKHUE @YHKIIUHN
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O6nacTh onpeneneHus u
MHOYECTBO 3HaUEHUM
TPUTOHOMETPHUUYECKHIX
byukuit. YETHOCTD,
HEUYETHOCTD,
HNEePUOTUYHOCTh
TPUTOHOMETPHUUYECKHIX
¢dynkuuii. CBolicTBa
GyHKIUH Y = COSX U €€
rpaduk. CBoiicTBa
byHKIIUU

y = SinX u eé rpaduk.
CpoiicTBa QyHKIMHU Y =
tgx

IlIpeomemnuwie :

— BBE/ICHUE MOHATHUS TPUTOHOMETPUYECKON (PYHKLINY;

— ¢opMHpOBaHNE YMEHHI HAXOAUTh 00JIACTh ONPEIETICHUS U MHOKECTBO
3HaYCHUN TPUTOHOMETPUIECKUX (PYHKITHIA,

— o0y4yeHHe UCCIIeI0BaHUIO TPUTOHOMETPUUYECKUX (YHKIMN Ha YETHOCTh U
HEUETHOCTh U HAXOXKICHUIO Neproia PYHKIINY;

— U3y4YCHHE CBOMCTB (QYHKIUK y = COSX , Yy =SinX,y =tgx,

y =Ctgx, o0yueHue NoCTpOEeHHUIO rpaduKoB (PyHKIMI U IPUMEHEHNIO CBOUCTB
(GyHKUMI TpU pelIeHUu YpaBHEHU U HEPaBEHCTB.

— O3HAKOMJIEHHE ¢ OOPATHBIMU TPUTOHOMETPUYECKUMHU (QYHKLUSAMU, UX
CBOWCTBaMH U TpapuKaMH.

Memanpeomemnmnbuie:

— 3HaKOMCTBO C MaT€éMaTH4YE€CKUM TOJIKOBAHUEM IOHSITHSI IEPUOJIUIHOCTH,
MMEIOILET0 BaXKHOE MUPOBO33PEHUECKOE 3HAUCHHUE,




ue€ — 3HAKOMCTBO C (PU3UYECKUMH SIBIICHUSMHU, ONHUCHIBAEMBIMHU C TIOMOIIIBIO

rpa¢uk. OOpatHbie TPUTOHOMETPHUECKUX (PYHKITHII;

TPUTOHOMETPUICCKUE — 3HaKOMCTBO C CHHYCOUJION KaK rpapuKOM rapMOHHUYECKUX KOJeOaHuit;

GyHKIMH. — 3HaKOMCTBO ¢ (popMysiamu, MO3BOJISIFOIIMMU HAXOIUTh MPUOTHNKEHHBIE
3HAUYEHUS Sin X U COS X , C TOMOIIbI0 MHOTOWICHOB. JIuunocmuole :
— pacIIMpeHHe MPEICTAaBICHUN O B3aUMHO 0OpaTHBIX JEHCTBUSIX;
— pa3BUTHE BBIUYNUCIUTEIHHOM, aITOPUTMUYECKON U TpaUuecKoi KyJIbTypHI;
— pa3BUTHE TBOPUYECKON MHULIMATUBBI, UCCIIEI0BATENbCKUX YMEHUN,
CaMOKPUTHUYHOCTH.

Il. TIPOU3BOJHAA M | 19

EE

TEOMETPUYECKUIA

CMBICJIL

[IpousBogHasi. Ilpeomemmnuie :

[IponsBoaHas cTeneHHON
¢byukiuu. [IpaBuna
TQepeHITMPOBAHUS.
IIpousBoanbie
HEKOTOPBIX
3JIEMEHTAPHBIX
GyHKIM.
['eomeTpuyeckuii CMbICIT
IIPOU3BOJHOM.

— 3aBepIueHne GOPMUPOBAHUS NPEACTABICHUS O MIPEesie YUCIOBOM
II0CJIEI0BATENBHOCTH;

— 3HAKOMCTBO C TIOHATHAMH Ipeesia GyHKIUU B TOUKE U Ha OECKOHEUHOCTH, U
acUMIToTaMu rpaduka QyHKIHH, CO CBOHCTBAMH NIPEENIOB (DyHKITHIA;

— ¢opmupoBaHue rpagUUECKOro NPeACTaBICHUs O HEMPEPHIBHOCTH (DyHKINH;

— o0yueHHe BBISBICHHIO HEMTPEPBHIBHBIX (DYHKLUH ¢ OTOPOii Ha OIpeaesieHIe
HENPEPBIBHOCTH (PYHKIMH (B TOUKE; HA UHTEPBAJIE);

— 3HAKOMCTBO C IIOHATHEM IIPOU3BOIHON (DYHKIIMU B TOUKE U €€ (PU3NUECKUM
CMBICIIOM;

— (opMHUPOBAHNE HAYAIBHBIX YMEHUH HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(GYHKIMI Ha OCHOBE ONpeAeIeHHs IPOU3BOIHOM;

— BiIaJieHHe npaBiaMu auddepeHnnpoBaHmsi CyMMBI, TPOU3BEACHUS U YaCTHOTO
JBYX (DYHKLUH, BBIHECEHUS TIOCTOSTHHOTO MHOXKUTEIS 32 3HAK IPOU3BOJHOM;

— 3HAKOMCTBO ¢ Au(PepeHIHpPOBaHUEM CIOKHON (PYHKIUHN U IPABUIOM
HAXOXKICHUS IPOU3BOTHON 00paTHON (PYHKINH;

— 00yueHHe UCTIOIB30BaHUI0 (POPMYIIBI POU3BOAHOM cTeneHHOM QyHKIwmu f (X ) =
xP 1151 MHOGOrO AEHCTBUTENBHOTO YUCIA P;

— (OpMHUPOBAHKE YMEHUSI HAXOAUTh IPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIIMIA,




— 3HAKOMCTBO C T€OMETPUUYECKUM CMBICIIOM IPOU3BOIHON, 00y4YeHne
COCTaBJICHUIO YPaBHEHUS KacaTeabHOH K rpaduKy GyHKUIMU B 3alaHHON TOUYKE.
Memanpeomemnmuie

— UCTIOJIb30BaHUE (PU3MUYECKOrO CMBICIIAa IPOU3BOIHOMN /ISl ONpEeNICHHsI CKOPOCTH
JBI)KEHUS] MaTE€PUAIbHOM TOUKU B JaHHBIH MOMEHT BPEMEHU;

— YCTaHOBJICHUE CBSI3U MEX1y 3HAU€HHEM IIPOU3BOIHON (YHKIIUU B JTaHHON TOYKE
U TAaHT'€HCOM YTJIa KacaTeJIbHOM, MPOBEAEHHOM K rpaduKy (QyHKIUHN B JaHHOM
TOUKE;

— (¢opMHUpOBaHKE TIOHATHS ITpe/ielia MOCIEJ0BATEIbHOCTH IIOMaiel MPaBUIIbHBIX

2" - YyroNbHUKOB, BIMCAHHBIX B OJIUH U TOT K€ KPYT.

Juunocmnuie .

— BOCIIMTAHKUE NATPUOTU3MA, TOPJOCTH 3a CBOIO Po/lMHy Ha IpuUMepe KHU3HM U
JESITEIbHOCTH OTEUECTBEHHBIX YUEHBIX — MaTeMaTUKoB (Jlobauesckuit H.11.);

— pa3BuUTHE A0CTPAKTHOI'O MBIIIICHHS, (POPMUPOBAHKE MPEACTABICHUHN O
0CCKOHEYHO OOJIBIINX U OCCKOHEUYHO MAaJIbIX BEeJIMYMHAX,

— pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MHTYUIIMH, HABBIKOB CAMOCTOSITEIbHOMN
JeSITETIbHOCTH.

I1l. IPUMEHEHHUE
ITPOU3BOJHOM K
HCCJIEJJOBAHHMIO
®YHKIOUH

19

Bo3spacrtanue n
yObIBaHME (YHKIINU.
OKCTpeMyMBbl
¢yukuuu. [Ipumenenue
MIPOU3BOJIHON K
HOCTPOCHUIO

rpaduKoB QYHKINH.
Haubonbmiee u
HaMMEHBIIIEe 3HAYCHUS
¢yHkuuu. Beimykiocts
rpaduka GyHKINH,
TOUKH Neperuoa.

Ilpeomemnuie

— o0yuyeHHe IPUMEHEHHUIO JOCTATOUHBIX YCIOBUM BO3pacTaHUs U yOBIBAaHUS JUIS
HAXOKICHUS IPOMEKYTKOB MOHOTOHHOCTH (DyHKIIHH;

— 3HAKOMCTBO C TIOHSTUSIMH TOYEK IKCTpeMyMa (QYHKIHH, CTAIIHOHAPHBIX U
KPUTUYECKHX TOYEK, C HEOOXOJUMBIMH U JIOCTATOYHBIMHU YCIOBUSAMH SKCTPEMyMa
byHKINH,

— o0y4eHure OUCKY (BBIUYUCICHUIO) TOUEK SKCTpeMyMa (QyHKIUY;

— o0y4yeHHe HaXOXKACHUIO HAaHOOJBIIIEr0 M HAMMEHBIIETO 3HAYCHUN (DYHKIIUH C
MOMOUIBIO TPOU3BOTHOM;

— 3HAKOMCTBO C IOHATHEM BTOPOM MPOU3BOIHON QYHKIMU U €€ PU3NIECKUM
CMBICIIOM;




— IpUMEHEHHUE anmnapaTta BTOPOU MPOU3BOIHOM JUIsl HAXOXKACHUSI UHTEPBAJIOB
BBIMMYKJIOCTH U TOYEK Nepernda pyHKIuu;

— (¢opMHpOBaHUE YMEHHSI CTPOUTH IpaduKu PYHKINH-MHOTOUWICHOB C TOMOIIBIO
MEpBO MPOU3BOIHON U BTOPOIl MPOU3BOIHOWU. MemanpedmemHuoie
— (hopMupoOBaHKE MPEACTABICHUI 00 SKCTPEMANIBHBIX 3a/1adax (3agadax Ha
ONTHUMU3AIINIO) B HAYKE, SKOHOMHKE, TTPOU3BOJICTBE;

— o0ydeHue MeTojaM pellieH s 3a/1a4 Ha HaXO0XKICHHE MHOTOYTOJIbHUKOB
HanOOIbINEH TUTOIIA/IH, BIMCAHHBIX B OKPYXKHOCTh; — 00y4eHHE METOIaM PeIICHHUS
3a/1a4 Ha HAXOXKJEHUE BBICOTHI KOHYCa HAauOOJbIIero 00bEMa, BMMCAHHOTO B Cepy
3aJIaHHOTO PaINyCa;

— 00yueHre MeToIaM PEeIeHUs MPUKIIATHBIX 3a/1a4, CBA3aHHBIX C UCCIICIOBAHUEM
XapaKTePUCTHK MPOIIECCOB, MPOTEKAIOLIUX B (pr3nKe, OUOIOruU, XMMHH,
HYKOHOMUKE U HHTEPIIPETHPOBATH MMOTYICHHBIE PE3yIbTATHI.

Juunocmmnuie :

— BOCIIUTAHHE MTATPUOTU3MA, TOPJIOCTH 32 CBOIO PoMHy Ha mpuMepe KU3HU U
JeSATeTLHOCTH OTEYECTBEHHBIX YUEHBIX — MaTeMaTukoB (YeObrmies I1.J1.);

— pa3BUTHE AHATUTHUYECKUX CIIOCOOHOCTEH U MHTYULIMU B XOJ€ PEIICHUS 3a/1a4 Ha
ONTUMHU3AIIHIO;

— pa3BUTHE BBIYUCIUTEIHHOM, aITOPUTMUYECKON U TpauecKoi KyJIbTYPBHI.

IV. UHTEI'PAJI

14

[TepBooOpaznas.
[IpaBuna HaxoXaeHUSA
nepBOOOPa3HBIX.
ITnmomane
KPUBOJIMHEWHOU
Tpaneuuu u HHTerpas.
Beruucnenune
MHTErPaJIOB.
Brruncnenue mnomaaen
duryp ¢

MOMOIIIbIO MHTETPAJIOB.
IIpumenenue
IIPOU3BOAHON U

Ilpeomemnuie :

— O3HAKOMJICHHUE C TIOHATUEM NIEPBOOOPA3HOM, 00ydeHUEe HAX0XKICHHIO
NIepBOOOPA3HOM ISl CTETIEHHON ¥ TPUTOHOMETPHUYECKUX (DYHKIIUI;

— O3HAKOMJIEHHUE C IOHATUEM UHTETPUPOBAHUS U 00yueHHe IPUMEHEHHIO MTPABUI
UHTETPUPOBAHUS IIPH HAX0XKICHUH EPBOOOPA3HBIX;

— (opMHUpPOBAHNE TIOHATHS KPUBOJIMHEWHON Tpaneuy, 03HAKOMJIEHUE C TIOHATHEM
OIpeIeIEHHOT0 UHTErpaia, 00yuyeHHe BEIYUCICHHIO MJIOIA U KPUBOJINHEHHOMN
TpaNenny B IPOCTEHINNX citydasax. Memanpeomemnoie :

— BBIABIICHHE (DUTYDP, OTPAHUYEHHBIX JaHHBIMH JIUHUSAMH, U HAXOXKICHNE
IoImazaen aTux Guryp;

— IPUMEHEHNE UHTErpaJIoB JUIsl BBIBOJIA POPMYIIbl 00bEMA HAKIOHHON MPU3MBI,
NIUPAaMHU/JIbI, KOHYCAa;




UHTETrpaia K PeuIeHUI0
NPaKTUYCCKUX 3a/1a4.

— NPUMEHEHNUE UHTETPAJIOB AJIs pelieHus: GU3NYECKuX 3a/1ay;

— pelieHue 3aa4 Ha IBU)KEHHUE ¢ IPUMEHEHUEM UHTErpanoB. JIuunocmuuie :
— Pa3BUTHUE BBIYUCIUTEIBLHOU U aJITOPUTMUYECKOHN KYJIbTYPBI;

— pacHIMpPEeHHE MPEICTABICHUN O B3aUMHO OOPATHBIX NEHCTBHSIX.

V.
KOMBHMHATOPHKA.

12

[TpaBuio npousBeneHus.

[TepecTtanoBKH.
Pasmerenus.
CoueTaHus 1 Ux
cBoiictBa. bunom
Hrrotona.

Ilpeomemmnuie :

— OBJIAJICHUE OJTHUM M3 OCHOBHBIX CPEJCTB IMOCUETA YHCIIA PA3TUIHBIX
COCTMHEHUH (KOMOMHATOPHBIM MPABHIIOM TTPOU3BEICHU);

— 3HaKOMCTBO C MEPBBIM BHJIOM COSAMHEHHI — MIEPECTaHOBKAMHU;

— JEMOHCTpAIHS TPUMECHECHHUS TTPABUIIA TPOU3BEICHUS TIPH BBIBOIC (DOPMYITBI
YHCJia IEPECTAaHOBOK U3 N AJIEMEHTOB;

— BJIaJICHUE TIOHATHEM Pa3MEIECHHsI U3 M JIEMEHTOB 10 N. 3HaTh POpMYITy JUIs
I

BblUMCIeHUsT ~ M - yucna pa3MenieHuid U3 m 3JIEMEHTOB I10 N, YMETh TPUMEHSTh
e€ mpu peleHu  3a1a4;

— BIIaJICHUE TTOHATHUEM COUYETaHUM 0€3 MOBTOPEHUI M3 M JIEMEHTOB I10 n. 3HaHUE
H

dbopMyIII 17151 BEIYUCIIeHUs M - guciia BCeBO3MOXKHBIX COUETaHUM U3 M
3JIEMEHTOB TI0 N, yMEHHE MPUMEHSTH €€ MPH PEIICHUH 3a]1a4;

— YMEHHE pacKJIapIBaTh CTENeHb OMHOMa 10 (hopMyiie HproTOHA ITpH HaXOKICHUN
OMHOMUANTBHBIX KO3 (PULIMEHTOB ¢ moMolkio TpeyroiabHuka [lackamns. [IpumensTs
MOJTyYEHHBIC 3HAHUS TP PEIICHUU 33]1a4.

Memanpeomemnuie :

— 3HAKOMCTBO C POXKICHHEM KOMOMHATOPHUKH KaK HAyKH, MTO3BOJISIONICH
aHAJM3UPOBATH TOJOBOJIOMKH U a3apTHBIE UT'PHI;

— MpUMEHEHHE KOMOMHATOPHBIX METO/IOB B CTATUCTUKE, TeHETUKE, JIMHTBUCTHUKE,
MIPU PEIICHUHU TPAHCIIOPTHBIX 33724, IPU CO3TaHUH U JIEKOJUPOBaHUS MHU(POB, B
nH(OpMATUKE U JIP.
JIuunocmnuie :

— pa3BUTHUE AaHATTUTUYECKUX CIIOCOOHOCTEH U MHTYULINU;

— UHTETPUPOBAHUE B JINYHBIN OTMBIT HOBOI, B TOM UHCJIE CAMOCTOSTEIHHO
NOJY4YeHHOM nHpOpMaIuu.




V1. 9JIEMEHTBI 12
TEOPUU
BEPOSITHOCTEMN
CoOpiTus. KomOunarumn Ilpeomemnoie :
COOBITHH. — 3HAKOMCTBO C Pa3JIMYHBIMU BUJIAMH COOBITHI, KOMOWHAIIUSIMHU COOBITHIA;
I[TpoTuBoIONOXKHBIE — BBEJICHUE MOHATHUS BEPOATHOCTU COOBITHS (B KIIACCUYECKOM MOHUMAHUN) U
coObITHS. BeposTHOCTD 00yuyeHHe HaXOXKJICHUIO BEPOSTHOCTH CIIYy4aliHOTO COOBITUS C OUEBUAHBIMU
coObITHs. CroxeHue 0JIarOoNPHUATCTBYIONTUMHU UCXOJIAMH;
BEPOATHOCTEH. — 3HAKOMCTBO C TEOPEMOIl O BEPOSITHOCTU CYMMBI IByX HECOBMECTHBIX COOBITHI U
Hesasucumbie coOBITHS. €€ IPUMEHEHUEM, B YACTHOCTH IIPU HAXOKJAECHUU BEPOSITHOCTH IPOTUBOIIOJI0KHOTO
YMHOXEHNE COOBITHS;
BEPOATHOCTEH. — 3HAKOMCTBO C TEOPEMOI O BEPOSITHOCTH CYMMBI JIBYX ITPOU3BOJILHBIX COOBITHIA,
Crarncriyeckas — MHTYMTHBHOE BBEJICHUE MOHSATHS HE3aBUCHUMBIX COOBITHIA;
BEPOATHOCTE. — 00y4eHHe HaX0XICHUIO BEPOSITHOCTH MPOU3BEICHUS JII000T0 YnCiIa
HE3aBHCHUMBIX B COBOKYITHOCTH COOBITHIA;
— 3HAKOMCTBO ¢ ¢opmyroit bepHysum, naromeld BO3SMOKHOCTh HAaXOIUTh
BEPOATHOCTH PA3HOOOPA3HBIX KOMOUHAIIUN COOBITUI B CEPUAX OJHOTUITHBIX
OTIBITOB, B K&KIOM M3 KOTOPBIX (pHUKCHpyeMoe COOBITHE THOO MPOUCXOIUT, THOO HE
MPOUCXOIUT.
Memanpeomemnbuie :
— YMEHHE BBIYUCTATH BEPOSTHOCTU COOBITUN B PEANTbHOM KU3HU;
— (hopMupoOBaHKE MPEACTABICHUN 0 MeToAax 00paboTKK HHPOPMAITUH.
Juunocmnuie :
— (hopMHpOBaHKE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
HAYKH;
— BOCIHUTAaHKE MAaTPUOTH3MA, TOPJIOCTH 3a CBOIO Po/iMHy Ha mpuMepe KU3HU U
JEeSITEIbHOCTH OTEUECTBEHHBIX YUEHBIX — MaTeMaTukoB (Mapkos A.A., JIsmyHOB
A.M., Konmoropos A.H., Xunuun A.S., ['Henenxo b.B. );
— pa3BUTHE CIIOCOOHOCTH U TOTOBHOCTHU BECTH JUANIOT C APYTUMU JIOJAbMHU B
MIPOLECCE COBMECTHOU JIEATEIBHOCTH.
VII. CTATUCTHUKA 10

CiyvaiiHble BEJIMYUHBI.

Ilpeomemmnuwie :




[lenTpanbHbie
TeHJeHIuu. Mepsl

— (hopMupoBaHUE TTOHATHS CITyYaHHOUN BETMYHUHBI, IPEICTABICHUS O
paclpeesIeHu 3Ha4€HUM JUCKPETHOU CIIy4YallHOM BEJIMYMHBI B BUJI€ YACTOTHOM

pasbpoca. Ta0IHIIBL;
— BBE/ICHUE MOHATHS I'€HEPAIbHON COBOKYTTHOCTH M BEIOOPKH, IEMOHCTPALIUS
PUMEPOB PENPE3CHTATUBHBIX BBIOOPOK 3HAYCHUH CITyyailHON BETMUNHBL;
— (opMHUpOBaHKE NIPEACTABICHNN 00 OCHOBHBIX LIEHTPAIbHbBIX TEHACHIUAX: MOJE,
Me/lMaHe, CpeJHee U YMEHHS UX HaXOAUTh B yUeOHBIX BEIOOpKax;
— o0y4yeHHe peACTaBICHUI 0 MAaTEMAaTHUYECKOM OKUIAHUU M YMEHUN BBIYUCIISATD
MaTEMaTHYECKOE OKUAAHNE CITy4alHON BEJIMYMHBI ¢ KOHCYHBIM YMCIIOM 3HAYCHU;
— BBEJICHHE OCHOBHBIX Mep pa30poca 3HaYCHHU CITydyaifHON BEIMUMHBL: pa3Max,
OTKJIOHEHHE OT CPEIHETO, TUCIIEPCHIO.
Memanpeomemnmnuie :
— pacUIMpPEHHE CPEICTB MOACIUPOBAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUN;
— 3HAKOMCTBO C IPUMEHEHUEM 3HAHUM O CIIy4alHBIX BEIMYNHAX B PEIICHUN
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4.
Juunocmnuie :
— paclIMpeHNe NPEICTaBICHUN O YNCIOBBIX MHOYKECTBAX;
— pa3BHUTHE TOTOBHOCTH K CaMOOOPA30BAHUIO HA MPOTSKEHUHU BCEH KHU3HH, KaK
YCIIOBHIO YCIICUITHOTO JTIOCTHKECHHUS TIOCTABIICHHBIX IIeJiei B BEIOpaHHOH chepe
JESTEIBHOCTH.
VIII. 30
JAK/IIOYUTEJIBHOE
INOBTOPEHHE
KYPCA
AJITEBPbBI 1 HAYAJI
AHAJIN3A TTPU
INOATI'OTOBKE K
UTOIOBOM
ATTECTALIUHA 11O
MATEMATHKE

Pemenne npocrenmmx
JUHENUHBIX, KBaJIPATHBIX,
palOHaIbHbIX,

IlIpeomemmnuwie :
— yMeTb pemarts 3aganus tuna: 1,2,4,5,7,9, 10, 11, 12 u3 neMoHCTpalimoOHHOK
Bepcuu (JIEMO) EI'D (npoduibHbIi YpOBEHB);




NIOKa3aTeIbHbIX U
J0rapupMHUUECKUX
HepaBeHCTB. Pemenue
HEPABEHCTB
HOBBIIIEHHOT'O YPOBHS
CJI0HOCTHU
(KBaJIpaTHBIX,
[I0Ka3aTeNbHbIX,
UppaLMOHATIBHBIX,
Jorapu(pMHIECKUX).
Pewmenne cucrem
HEPaBEHCTB
MOBBILIEHHOT'O YPOBHS
CJI0)KHOCTHU
(KBaJpaTHBIX,
NOKa3aTeJbHbIX,
palOHaIbHBIX,
Jorapu(pMHIECKUX).
Urenue rpadukoB
3aBUCHUMOCTEH,
MHTEPIIpEeTALHS
uHbOopMaIuy,
MPECTABICHHON HA HUX,
YMEHUE J1e1aTh BBIBO/IBI.
WNurtepnperanus
uHpOopMaIuy,
IIPEACTABICHHON Ha
JqyarpaMmax ¥ yMeHue
JIeN1aTh BbIBOJIBI.
I'eomeTpuueckuit u
duznyecKuil CMbICT
IIPOU3BOJIHOM.
[IpumeHeHne

— BJIaAETh puéMamu penienud 3anad tuna 13, 15, 17, 18, 19 uz JEMO EI'D.

Memanpeomemmnuie :

— YMCHHE CaMOCTOSTEIIEHO OMPEICTATh IIeJIH CBOETO OOYUCHHSI, CTABUThH U
dbopMyupoBaTh IJ1s ce0s1 HOBBIC 3a7a4M B YUE0€ U MO3HABATEIHLHOM
JeATEeTbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIILHON
JeATEIbHOCTH;

— YMEHHUE CaMOCTOSITEJIbHO TJIaHUPOBATH IYTU JOCTHXKEHHUS 1IeJIel, B TOM YHCIIe
aITbTepHATHBHBIC, OCO3HAHHO BBHIOMpATH Harboee 3¢ (heKTHBHBIE CTIOCOOBI
peleHus yueOHbIX U MO3HABATENbHBIX 3a/1a4;

— Pa3BUTHE YMEHHI CaMOCTOSTEIBHO OCYIIECTBIISITh, KOHTPOIUPOBATH U

KOPpPEKTHUPOBATh JEHCTBUS B Mpoliecce 00001IeHus, CHCTEMaTU3alluu U
paclIMpeHus 3HaHUM, ITOJIyYEHHBIX B OCHOBHOM ILIKOJIE;

— (hopMUpOBaHHE YMEHHI CaMOCTOSATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh CBOIO ACSATEIBHOCTb IPU BHIIIOJIHEHUH 3aJaHU;

Juunocmmueie :

— (hopMHpOBaHE OCHOB CAMOBOCIIMTAHUS B TIPOIIECCE BBHIMTOIHEHUS pabOT pa3HOTO
YPOBHS CIIOKHOCTH;

— pa3BUTHUE TBOPUECKUX CIIOCOOHOCTEH, MHTYHUIINU, HABBIKOB CAMOCTOSATEIHHON
JeSATEIbHOCTH.




MPOU3BOIHOM K
UCCIIEOBAHUIO
GyHKIHA.

Pemenue 3anau Ha
JIBHKeHHUE. [[BruKeHue
IIPOTSKEHHBIX

Tei. JIBmkeHue mo Boje.
Cpenusist CKOPOCTb.
3amaun Ha
MPOU3BOAUTENBHOCTb.
Pemenue 3anau Ha Temy:
«ITonsTHE
BEPOSITHOCTH.
[IpakTUueckue 3a7auu Ha
BBIYHCIICHHE
BEPOSATHOCTEM.
[Ipocreitmme npasuiia u
dbopMyibI

BBIYMCIICHUS
BEPOSITHOCTEI.
Pewenue 3anau Ha
MPOLICHTHI

C IKOHOMHYECKUM
coaepxaHueM. Meroabl
pelieHus 3a1a4 ¢
napameTpamu
(aHAIUTUYECKHH,
rpaduueckuii).
VYpaBHeHus:
KBaJpaTHEHIE,
WppalMoOHaJIbHBIC,
MOKa3aTeNbHbIE,
JorapupMHIECcKue,




TPUTOHOMETPUYECKUE.
Hepasencrsa:
KBaJIpaTHBIE,
MoKa3aTeJbHbIE,
norapupMUIECKHE.
Pemenue 3anau Ha
JEIUMOCTb, 3a/1a4 C
LEJI0YMCICHHBIMU
HEU3BECTHBIMH.

I'eometpus, 10 ki1acc

. IOBTOPEHHUE.
BBEJIEHUE B
INPEJIMET

10

TpeyroybHUKY,
KJaccuduKanus
TPEYTOJILHUKOB,
3aMeyaTesIbHbIC JIMHUU 1
TOYKHU B TPEYTOJIbHHKE.
PaBHOGenpeHHBIN 1
PaBHOCTOPOHHHN
TPEYTOJIBHUKU UX
cBoiicTBa. OKpYy>KHOCTb,
BITMICAHHAs B
TPEYTOJIBHUK,
OKPY’KHOCTb, ONMCaHHAas
OKOJIO TPEYTOJIbHUKA.
PaBenctBo u momodue
TPEYTOJILHUKOB.
Cpenusis nuHus
TPEYTOJIbHUKA.
[IpsiMmoyronbHbIE
TPEYTOJILHUKHU.
TpuroHomeTpuueckue

IlIpeomemmnuwie :

— CUCTeMaTHh3alus 3HaHUM O TPEYTOJIbHUKAX, IPUMEHEHUE CBOMCTB MEUaH,
OHMCCEKTpUC, BBICOT ISl pEIICHHUS 3a/1a4;

— BJIQICHUE TTOHATHEM «T€OMETPUUYECKOE MECTO TOUEK», YMEHUE MTPUBOIUTH
npuMepsl. YMeHHe GopMyITUpOBaTh U TOKA3hIBATh CBOWCTBA U MPU3HAKU
PaBHOOCIPEHHOTO ¥ PABHOCTOPOHHETO TPEYTOJIbHUKOB;

— YMEHUE JOKa3bIBaTh, YTO B TPEYTOJIbHUK MOYKHO BIUCATh €JUHCTBEHHYO
OKPYHOCTb U OKOJIO TPEYTOJIbHUKA MOXHO OMUCATh €IMHCTBEHHYI OKPYKHOCTb;
— ymeHue GopMyJIMpoBaTh IPU3HAKK PABEHCTBA U TIOI00MS TPEYTOJbHUKOB,
CBOWCTBA CpEHEN JINHUM;

— YMEHUE BBIPAXaTh CTOPOHBI NPSIMOYTOJBHOTO TPEYTOJIbHUKA YEPE3 OAHY U3
JTAHHBIX CTOPOH M OCTPBIN yTOJI;

— YMEHHE BBIBOAUTH (hOPMYIIBI IJIsi HAXOXKICHUS TUIOMIAIA TPEyTOJIbHUKOB;

— yMeHue (popMyJIMpoBaTh CBOMCTBA U MPU3HAKH MapaJljieiorpaMma,
NMPSIMOYTOJIbHHKA, KBaJIpaTa u poM0a;

— YMEHHE BBIBOJIUTH ()OPMYITY JJIsl HAXOXKICHUS JITUHBI CPEeIHEH JIMHUU Tpareluy;
— yMeHHE (HDOPMYITHPOBATH YCIOBHS, TPH KOTOPHIX OKPYKHOCTH MOYKHO BIIHICAThH B
YETBIPEXYTOIBHUK U OMUCATh OKOJIO HETO;

— YMEHHE BBIBOJUTH (DOPMYJIBI TUIOIIAEH MPSMOYTOJILHUKA, KBaIparTa,




(GYHKIIUN OCTPBIX yTJIOB.
ITnmomane
TPEYTOJIbHUKA.
YUeThIpEXYTroJIbHUKY,
Kiaccuukanus
YETBIPEXYTOJIbHUKOB,
CBOICTBA U MPU3HAKHU
napajuiesorpamma,
NPSIMOYTOJIbHUKA,
KBajJpata, poMmoa.
Tpaneuus, cpeaHsis
JUHUS Tparneuu.
OKpy»XHOCTb, BIHCAaHHAs
B YETBHIPEXYTOJIbHUK.
OKpyXHOCTb, ONTUCAHHAS
OKOJIO
YETBIPEXYTOJIbHUKA.
Dopmyiisl IoMAAECH
YETHIPEXYTOJIHLHUKOB.
OKpyXHOCTb. YTJIbI U
OTPE3KH, CBSI3aHHBIE C
OKPY’KHOCTBIO.
[Ipenmet crepeomeTpun.
AKCUOMBI
CTEPEOMETPUMN.
Hexkotopsie cnenctBus
U3 aKCHUOM.

napaujesnorpaMMa, poMoa, Tpaneruu;

— ymenue GpopMyInpoBaTh U JOKa3bIBaTh TEOPEMBI O BIMCAHHBIX yIiax, 00 yrie

MEXy KacaTeIbHON M XOPJIOi, 00 OTpe3Kax MepeceKarouxcs XopI, O KBaapaTe
KacaTeJIbHON. YMeHHUE BBIBOJUTH (POPMYJIbI AJIsi BBIYMCICHUS YIIIOB MEXKIY ABYMS
CEKYIIMMHU, IPOBEAEHHBIMU U3 OJJTHOM TOUKH;

— YMEHUE NePEeYnCIIATh OCHOBHBIE (PUTYPBI B IPOCTPAHCTBE (TOUKa, IpsAMasd,

IUIOCKOCTH), (POPMYITUPOBATH AKCHOMBI 00 UX B3aUMHOM PACIIONIOKEHUH U
WUTIOCTPUPOBATh 3TU aKCHOMBI IPUMEPAaMU U3 OKPYKAIOIIEH CPEJIbI;

— ymeHue GpopMyIupoBaTh U J0KA3bIBaTh TEOPEMY O TNIOCKOCTH, TPOXOASALICH
yepes NpsMYI0 U HE JIeKallyl0 Ha Hell TOUKY, U TEOPEMY O IJIOCKOCTH,
IIPOXOJAIIEH Yepe3 1BE NEPECEKAIOIINECS MTPSIMBIE.

Memanpeomemnuie :
— MOArOTOBKA K IPUMEHEHMIO 3HAHUI 110 TUIAHUMETPHUH, TIOJyUYEHHBIX B OCHOBHOM

LIKOJIE, K U3yUYEHUIO CTEPEOMETPUHN, TPUTOHOMETPUH, MATEMAaTUUECKOTO aHAJIN3a;

— Pa3BUTHE YMEHUH CAMOCTOATEIBHO OCYIIECTBIIATH, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH JAEUCTBUS B Iporiecce 0000IIeHNUs, CHCTEMATU3ALUH U
pacmMpeHus 3HaHUM, ITOJTyYEHHBIX B OCHOBHOM ILIKOJIE;

Juunocmnote :

— cUCTeMaTHU3alysl 3HaHUH 110 MIIAHUMETPUH, TIOJTYYEHHBIX B OCHOBHOW HIKOJIE,
U1 3P PEKTUBHOIO OCBOECHHUS Kypca CTEPEOMETPUH U YCIEIIHON OATOTOBKHU K
EI'D no npoduinpHON MaTeMaTHKe;

— pa3BUTHE TOTOBHOCTH K CaM000pa30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU, KaK
YCIIOBHIO YCIIEHTHOTO IOCTHKEHUS TIOCTABJICHHBIX 1esIel B BBIOpaHHOH cdepe
JESTEIIbHOCTH

— paciIMpeHne NpeACTaBIeHNH 00 aKCHOMATHYECKUX ITOCTPOEHUSIX T€OMETPUU
(Hay4HOU TEOpHH).

1.
HAPAJLIEJIBHOCTD
MPSIMbBIX U
IJIOCKOCTEM
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[TapamnensHOCTD
MPSMBIX, TPSIMOU U

Ilpeomemmnuwie :
— (hopMHUpOBaHKE MOHITHSI MAPAJIIEIbHBIX MPSIMBIX B IPOCTPAHCTRE,




IJIOCKOCTH
(mapanienbHbIe MPSIMbIE
B IIPOCTPAHCTBE,
MPU3HAK
NapajuIEIbHOCTH MPAMBIX
B IIPOCTPAHCTBE).
[TapannenbHOCTh NPAMOI
Y IJIOCKOCTH. B3aumHuoe
PaCIOIOkKEHUE TPSIMBIX
B [IPOCTPAHCTBE.
CkpemmBaronuecs
IpsIMBIC. YTIIBI €
COHANPABJICHHBIMU
cTopoHaMu. B3zaumHuoe
PacIOIOKEHUE TIPSIMBIX
B

IIPOCTPAHCTBE. YTOII
MEXIY MPSMBIMU.
[TapamensHbie
mockoctH. CBOMCTBA
IapaJuIeIbHbIX
IIJIOCKOCTEM.

Terpasap.
[Tapannenenumnen.
[Toctpoenue ceuenuit
TeTpa’apa u

JI0Ka3aTeJIbCTBO TEOPEMBI O MaPATIIEIBbHBIX IPSIMBIX;

— (hopMHpOBaHKE MPEACTABICHHUS O BO3MOXKHBIX CITy4asX B3aHMHOTO
pacmnoJIOKEHUS IPSIMOM U TIIOCKOCTH;

— JI0Ka3aTeJIbCTBO YTBEPKACHHUM O NapaJIeIbHOCTH MPSMOMN U IJIOCKOCTH
(cBoiicTBa M MpPU3HAK);

— (hopmupoBaHUe MPeACTaBICHUI 0 BO3MOXKHBIX CIIydasiX B3aMMHOIO
PaCIOJIOKEHUS ABYX MPSAMBIX B IPOCTPAHCTBE;

— BBEJICHHUE TMOHSTHS CKPEIIMBAIOIINXCS IPSIMBIX, JOKA3aT€ILCTBO TEOPEMBI,
BBIPAKAIOIIEH MPU3HAK CKPEIIMBAOIINXCS NPAMBIX, 1 TEOPEMBI O TUIOCKOCTH,
MPOXOJSIIEH Yepe3 OHY U3 CKPEIIUBAIOUIUXCS MPSIMBIX TapaJIEIbHO IPYToit
MIPSIMOI;

— BBEJICHUE TIOHATHUS COHAMPABJICHHBIX JTyUYeH, I0Ka3aTeIbCTBO TEOPEMBI 00 yriax
C COHANPABJICHHBIMU CTOPOHAMHU,

— (hopMUpOBaHKE MOHATHSI MMAPAIIIEIBbHBIX IJIOCKOCTEH, TOKA3aTeIbCTBO
YTBEPKICHHS O MMPU3HAKE U CBOMCTBAX MapaljIeIbHBIX TNIOCKOCTEH;

— (hopMupoBaHU€ MPEACTABICHHM 0 TeTpa’Ape U Nnapajiesienunesae, JIeMOHCTPALUs
Ha YepTekax U MOJAEIAX UX DIIEMEHTOB, H300paxeHue STUX (pUryp Ha pucyHkax,
WJUTFOCTPAIIMS C UX TTOMOIIBIO PA3JIMUHBIX CITy4aeB B3aUMHOTO PACIIONIOKEHHUS
NPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE, 0KA3aTEIbCTBO YTBEPKIACHUS O
CBOICTBax NapajulesienuIe/1a;

— BBEJICHUE TIOHATHS CEUEHUS], HIOCTPOCHUE CEUEHHI TeTparapa
(mapanenenurenia), aHaIu3 BOZMOXHBIX BUJIOB CEYEHUMN, 3HAKOMCTBO C METOJaMU
MOCTPOECHUS CEUCHUH.

Memanpeomemnmnuie :

— YMEHHUE Paclo3HaBaTh HA YEPTEkKAX, MOJIEISAX U B pEaJIbHOM MUPE
reoMeTpuueckue (GUrypsl u Tena (MHOTOTPaHHUKH), IPUMEHSTh UX CBOICTBA MPU

napajuliesenumnesa.
MOJIETTMPOBAaHUH B €CTECTBEHHO-HAay4HbIX 00nacTsX. JIuunocmuole :
— pa3BUTHUE MPOCTPAHCTBEHHOTO BOOOPaKEHUS U MBILUICHUS IIPU U3YUYCHUH
MHOTOTPAHHUKOB U UX CEUCHU.

1. 18

NEPIIEHAUKYJIAPH

OCTb ITIPSAIMBIX U

IJIOCKOCTEM




[lepnienauKyAsIpHBIE

IpsIMbIE B IPOCTPAHCTBE.

[TapannensHbie TPsIMBIE,
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH.

[Ipusnaxk
NEPIECHIUKYIIPHOCTH
IIPSIMOM U TNIOCKOCTH.
Teopema o mpsiMoH,
NEPIEHIUKYIJIPHON
IIJIOCKOCTH.

Paccrostaue ot Touku 1o
mI0cKocTH. Teopema o
TPEX

NEPHEHANKYISIPAX. YTOI
MEXKy IIPSMOU U
IJIOCKOCTBIO.
JIByrpaHHbIN yToOJI.
[Ipn3nak
NEPIEHIUKYJIIPHOCTU
JBYX

IIJIOCKOCTEM.
[IpssMOyTOIBHBIM
napauleJIeuIe .
TpéxrpanHsli yroJi.
MHoOrorpasHsiit yroi.

Ilpeomemnuie :

— JI0Ka3aTelIbCTBO TEOPEMBI, BRIPAKAIOIIEH MPU3HAK MEPIEHANKYISIPHOCTH
IIPSIMOM U INIOCKOCTH, U TEOPEMBI O CYIIECTBOBAaHUU U €IMHCTBEHHOCTH MPSMOH,
NPOXOJIANICH Yepe3 JaHHYIO0 TOYKY U EPICHANKYJIIPHYIO JJaHHOU TUIOCKOCTH;

— pelIeHue 3a/1a4 Ha BBIYUCICHHUE U I0OKa3aTeIbCTBO, CBSI3aHHBIX C
NEePIEHINKYJIIPHOCTHIO TPSIMOU M TIFIOCKOCTH;

— BBCJCHUC MTOHATUA NICPICHANUKYJIAPA U HaAKJIOHHOU K TIJIOCKOCTH, ITPOCKIUU
HaKHOHHOﬁ, pacCCTOSAHMA: OT TOYKH O INIOCKOCTHU, MCKIY NapaJlJICIbHBIMU
TUTOCKOCTSIMH, MEXTy MapajlIeIbHOM MIPSIMOM U TUIOCKOCTBIO, MEXITY
CKpPCIIUMBAIOIIUMHUCS ITPAMBIMH,

— JIOKa3aTeNIbCTBO TEOPEMBI O TPEX MEPICHIUKYIISAPAX U IPUMEHEHHE €€ MpH
pEIICHNH 33]1aY;

— BBEJICHHUE TIOHSTHS OPTOTOHAIBHOM MPOEKIIMK TOYKHU ((UTYpHI) HA TNTIOCKOCTH;
— BBEJICHHUE MOHATHS yIiIa MEXy MPSIMOM U TUNIOCKOCTBIO;

— BBCJACHUC MOHATUA ABYT'PAHHOTO yTIJjia, €ro USMCpCHUI, OGB}ICHGHHG, YTO TAKOC

YIoJa MCXKAY HNEPCCCKAIOIMMUMHUCA TINIOCKOCTAMU M B KaAKUX IMPEACIax OH USMEPACTCA,

— ¢opMHpOBaHUE MPEACTABIECHUS O B3aUMHO NEPIEHIUKYJISIPHBIX IUNIOCKOCTSX,
JI0Ka3aTeJIbCTBO TEOPEMBI O IIPU3HAKE IEPIIEHAUKYIIIPHOCTH JBYX INIOCKOCTEH;
— ONpeeIICHNE IPAMOYTOJIBHOTO MapajuIeeuIe a, T0Ka3aTeabCTBO
YTBEPKIECHHUM O €ro CBOMCTBAX

— BBEJICHUE MOHATUS MHOTOTPAHHOT'O yIiia (TpEXTPaHHOI0), 10Ka3aTEeIbCTBO
YTBEPKICHHS O TOM, YTO Ka)KJIbIi IJIOCKUH yroj TPEXTPAHHOTO YIJIa MEHBIIE
CYMMBI JIBYX JPYTHX IUIOCKUX YIJIOB, U TEOPEMBI O CYMME IIJIOCKUX YIJIOB
BBIITYKJIOTO MHOTOI'PaHHOTO yriia. Memanpeomemnuuie :

— YMEHHUE PaclOo3HaBaTh HA YEPTEKAX U B PECAIBHOM MUpE NapaJICIbHbIE U
NEePHEHANKYIISIPHBIE IIIOCKOCTH, CKPEIIUBAKOIINECS U NIEPECEKAIOIIHECS IPSAMBIE,
OIPEACIIATH YTOJI MEXIY NPSMOH U MJIOCKOCTHIO;

— YMEHHE Pacno3HaBaTh HA YEPTEKAX, MOJIEISAX U B PEAIbBHOM MHUpPE
reoMeTpudeckue GUrypsl ¥ Tena (MHOrOrpaHHUKH), IPUMEHATh UX CBOIMCTBA IIPU
MOJICJIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00NacTsX. JIuunocmusie :

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPAKEHMSI U MBIIIJICHUS [IPU U3yUEHUH
MHOIOTPaHHHKOB.




V. 12

MHOI'OI'PAHHUKH

[Tonsitne Ilpeomemmnuwie :

MHOT'OrpaHHUKA. — BBCJACHUC MOHATUA MHOT'OI'paHHUKA, €T0 3JICMCHTOB, BBIITYKJIOT'O
HpI/I3Ma. MHOI'OrpaHHUKa, IpuUMEpPbl MHOTOI'PAHHHUKOB,

I'eomerpuueckoe Teno.
Teopema Diinepa.
IIpocTpancTBEeHHAs
teopema [lIudaropa.
IInpamupa. IlpaBunbHas
nupamuaa. Y ceuyéHHas
NUpaMHJIA.

IToctpoenue ceueHuit
nupamusl. CumMmMeTpust B
npoctpanctie. [lonsTue
IIPABUJIBHOTO
MHOT'OI'PAHHHKA.
DneMEeHTBl CUMMETPUN
IIPaBUJIbHBIX
MHOTOTPaHHHUKOB.

— BBEJICHUE MOHATHUS TEOMETPUUYECKOTO TeJa, TOKa3aTeNbCTBO TEOpEeMbl Diijiepa
JUTSI BBITTYKJTBIX MHOTOTPaHHUKOB;

— BBEJICHHUE TIOHSTHS TPU3MBI (MIPSIMOH, HAKJIOHHOM, TTPaBUIILHOM ), H300pakeHUE
MPU3MBI HA PUCYHKE;

— olpeiesieHUe MOHATHUS TUIO0IIA b OJTHON (OOKOBOI) MOBEPXHOCTH MPU3MBIL;

— BbIBOJT (hOPMYJIBI TUIOIIAIU OPTOTOHATBHON MIPOEKIIUHA MHOTOYTOJIbHUKA U
JI0Ka3aTeNbCTBO MPOCTpaHCTBEHHOM TeopeMbl [Tudaropa;

— BBEJICHUE MOHATHIA: TMpaMU/Ia, yceuE€HHAs MMPaMUa, UX JIEMEHTOB,;

— ompeesieHre TJI0MA U OJIHOHN (O0OKOBOM) TOBEPXHOCTH MTUPAMUIBI, YCECUEHHON
MUPAMU/IBL;

— BBEJICHUE TIOHATHUS NIPABIILHON MAPAMUJIBI, IOKA3aTEIHCTBO YTBEPKIACHHUN O
cBOMCTBax e€ OOKOBBIX pEOep, OOKOBBIX TpaHe U TEOPEMBI O IIJIOMIAIA OOKOBOM
MOBEPXHOCTHU MPABHILHOW MUPAMUJIBI;

— peleHue 3a1a4 Ha BBIYMCIIEHUE U JI0KA3aTeIbCTBO, CB3aHHBIX C MUpaMUIamMH,
3a/1a4y Ha MOCTPOCHHUE CEUCHUI MUPaMHU]I;

— OTIpeJieNIeHNe TOUeK, CAMMETPUIHBIX OTHOCUTEIIEHO TOYKH (TIPSIMOH, IMIIOCKOCTH),
1eHTpa (OCH, TNIOCKOCTH) CHMMETPUHN (DUTYDBHI;

— BBEJICHUE MOHSATUS MHOTOTPAHHUKA, IPABUIIBHOTO MHOTOTPAHHHKA,
JI0Ka3aTeIbCTBO, YTO HE CYIECTBYET MPABUILHOIO MHOTOTPAHHUKA, TPAHIMHU
KOTOPOTO SIBJIIOTCS MIPaBUJIbHBIE NYTOJIBHUKH MPU N > 6 , BUABI IPABUIBHBIX
MHOT'OT'PAaHHHUKOB UX AJIEMEHTHI CHMMETpUH. Memanpeomemnule :

— JI€MOHCTpAaLUs IPUMEPOB GUTyp, 00Ja1aI0MIKX dJIEMEHTAMU CUMMETPUH B
UCKYCCTBE, apXUTEKType, TEXHUKE, TPUPOJIE;

— YMEHHE pacro3HaBaTh Ha YePTEkKax, MOJICIAX U B PEaTbHOM MUPE
reoMeTpuueckue (GUrypsl u Tena (MHOTOIPaHHUKH) IPUMEHSATh UX CBOMCTBA MpHU
MOJICJIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00NacTsX. JJuunocmuoie :

— pa3BUTHUE NPOCTPAHCTBEHHOTO0 BOOOPaXKEHUS U MBIIUICHUS TPU U3YUYCHHUH




MHOI'OIPaHHUKOB;
— BOCIIUTaHUE 3CTETHYECKON KYJIbTYPBI IIPU U3YUSHUH N300paKeHUN TPaBUIIbHBIX
MHOT'OI'PAHHHUKOB.

V. IIOBTOPEHHE

12

Penrenue 3amad Ha TEMEL:
«IIpaBuiibHas nupamuza,
eé

JJIEMEHTBDY;
«ITpaBuiibHas
TpeyrojbpHas NupaMuia,
eé

JJIEMEHTBDY;
«IIpaBunbHas
YETBIPEXYTOJIbHAS
(1ecTuyrospHas)
nupamuza, e
anemMeHTby; «lIpu3ma n
eé

anemeHTsl. [Ipsamas
npusma. [IpaBunbHas
IIpU3Ma.

IIpaBunbHas
TPEYToJIbHAs IPU3May;
«[Tapannenenunen, ero
DJIEMEHTBI.
IIpssMoyronbHbII
napayuienenunen. Kyo.»

Ilpeomemnuie :

— YMETh pelaTh 3a1anus Tuna 6 u3 neMoHcTpanonHoi Bepeuu (AEMO) EI'D
(Mpo(hMITBHBINA YPOBEHB);

— YMeTh pelaTh 3a/1aHus Tumna 8 u3 neMoHcTpanuonHoi Bepcuu (JJEMO) EI'D
(mpo¢huIBbHBIA ypOBEHb) O THpaMHUIAX, IpU3Max, napaiesenunenax, Kyoe;

— BJIaJIeTh IPUEMaMHU pEILICHU 3a/1a4 Ha JI0Ka3aTeIbCTBO U BbIYMCIICHUE THUIIA 14
3 IEMO EI'D o TpeyronbHbIX NUpaMuiax, 0 NMpaMuaax, Ipu3Max,
napajuiesenumneaax, kyoe;

— BJIaJeTh IPUEMaMU pEILIeHH 3a/1a4 Ha JI0Ka3aTeIbCTBO M BHIYMCIICHUE THIIA 16
u3 IEMO EI'D.

Memanpeomemnmnuie :

— YMEHHE CaMOCTOSTEIbHO ONPEACIATh LIEIH CBOETO 00yUEHHsI, CTABUTH U
dbopmynupoBaTh IJisl ce0s1 HOBBIC 3a7a4M B yUEO€ U MO3HABATEIHLHOM
NeSITeIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIIbHON
NESITENIbHOCTH;

— YMEHHUE CaMOCTOSTENbHO IJIAHUPOBATH ITyTH JTOCTH)KEHUS LIeJIeH, B TOM YHuCIie
aIbTEpPHATHBHBIC, 0CO3HAHHO BHIOMpaTh Haubosee 3(pPpekTuBHBIE CIOCOOBI
peleHus y4eOHbIX U M03HABaTEIbHbIX 33/1a4; — PA3BUTUE YMEHHUH CaMOCTOSTENLHO
OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEUCTBHS B ITpOLIECCE
00001IeHNS, CHCTEMAaTU3AINH U PAaCIIMPEHNUs 3HAHHH, TIOJTYYSHHBIX B OCHOBHOU
IIKOJIE;

— ¢opMHpOBaHNE YMEHHI CaMOCTOSATENIHO OCYIIECTBIATH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH CBOIO AESITEIbHOCTD ITPU BBINOJIHEHUH 33 JaHUH;
Juunocmnoie :

— (hopMHpOBaHKE OCHOB CAMOBOCIIMUTAHUS B IIPOLIECCE BBIIIOJHEHUS pabOT pa3HOro
YPOBHSI CJI0XKHOCTH;

— pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH, MHTYHIIMU, HABBIKOB CAMOCTOSTEIbHOM
JESITEIbHOCTH.




I'eomerpus, 11 kaace

|. IUJIAHIP, KOHYC
W IIAP.
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[TonsTne nuunuHapa.
[Tmomaas MOBEpXHOCTH
WIHH]IPA.

[TonsTue konyca.
[lnomane nmoBepxHoCTH
KOHYca.

Y ceu€HHBIN KOHYC.
Cdepa u map. Bzanmuoe
pacroyioxeHue

chephl 1 IITOCKOCTH.
KacarenbHast miockocTb
K cepe.

[Mnomane chepsr.
B3anmHoe
pacnionoxxenue chepsl u
npsimoit. Cepa,
BITMCAHHAS B
WIMHIPUYECKYIO
nosepxHocTh. Cepa,
BIIMCaHHAs B
KOHUYECKYIO
MOBEPXHOCTh. CeueHust
HAJIMHIPUYECKON
MOBEPXHOCTH.

CeueHust KOHUYECKOM
MOBEPXHOCTH.

Ilpeomemmnuwie :
— BBEJICHUE MOHATHUS IMIMHIPUYECKON TOBEPXHOCTH, €€ 00pa3yrollel u ocH,
n300pakeHre HWINHAPA U €T0 CEYSHUS MII0CKOCTHIO, MPOXOISIel Yepes oCh,

MJIOCKOCTBIO, IEPIICHANKYIJISIPHON K OCH;

— ompeiesieHre TIoIaau OOKOBOM MOBEPXHOCTH IUIMHIPA, BEIBO (DOPMYIIBI TSt

BBIUKCIICHHSI OOKOBOM Y TIOJTHOW MOBEPXHOCTH IIMIIUHIPA;

— BBEJICHUE MOHATUS KOHUYECKON TOBEPXHOCTH, €€ 00pa3yrolnX, BEpUIMHBI U
ocH, U300pakeHre KOHYCca U €ro CEUYeHHUs TIOCKOCThIO, MPOXOAsIIel Yepes OCh,
MJIOCKOCTBIO0, IEPIICHANKYIJISIPHON K OCH;

— ompeiesieHne TIOHATHS TUIOIIaIu OOKOBOI MOBEPXHOCTH KOHYCA, BHIBOJI

(dbopMyIIBI 1Sl BBIYUCIICHUSI OOKOBOH U IMOJTHOM TTOBEPXHOCTH KOHYCA.

— BBEJICHUE TMOHATHUS YCEUEHHOTO KOHYCa, BHIBO (DOPMYJIbI 1JIsl BEIYMCIICHUS
IUIOIIAaIM OOKOBOM U MOJIHOM MOBEPXHOCTH YCEUEHHOTO KOHYCA;

— ompezenieHue ceprl U mapa, uxX [eHTpa, paauyca, IMaMeTpa;

— HCCIIeI0OBaHNE B3aUMHOTO PACIIOIOKEHUS CEpPhI U MIIOCKOCTH, I0KA3aTeIbCTBO
TEOPEMBI O CBOICTBE U MPU3HAKE KACATEIbHOM IIIOCKOCTH;

— BBEJICHUE TIOHIATHS «IUTOMIAAb CPepbl», BHIBOJ (DOPMYJIBI JIJIs1 BEIYUCICHUS
riomaau chepsr;

— UCCJICIOBAHKE B3aMMHOTO PACIIONOXKEHHS cPephl U TIPSIMO;

— BBEJICHUE TOHATHS CEephl, BIMCAHHON B IIMJIMHIPUYECKYIO (KOHUYECKYIO)
MIOBEPXHOCTB;

— UCCJIEA0BAHNE BO3MOKHBIX CEYEHNN LIMIIMHAPUYECKON U KOHUYECKOU
MOBEPXHOCTH;

— peleHue 3a7a4 Ha BBIYUCIICHUE TUIOIIA I OOKOBOM U MOIHOM MOBEPXHOCTH
MWIMHJPA, KOHYCa, yCEUEHHOT0 KOHYyca, c(hephbl U B3AUMHOTO MX PACIIOIOKCHHUS.
Memanpeomemnmnuie :

— YMEHHUE pacno3HaBaTh HA YEPTEXKAX, MOJIEIISAX U B PEaIbHOM MHUPE
reoMeTpuueckue (GPUTYphI U Tella BPAIICHHUs, IPUMEHSTh UX CBOHCTBA MPH
MOJICTTMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIaCTsIX;




Juunocmnuie :
- pa3BI/ITI/Ie HpOCTpaHCTBeHHOFO BOOGp&)KGHI/ISI W MBIIITIJICHU A HpI/I H3y‘IeHI/II/I TCII
BpaILCHHUSL.

1. OBbEMBI TEJI 16

[Tonsitue 06bEMa. OOBEM IlIpeomemmnuwie :

IPSIMOYTOJIBHOTO — BBEJICHHE TOHTUS 00BEMa Tel, (POPMYIIMPOBKA, OCHOBHBIE CBOICTBA 0OBEMOB 1

napaJulesenumesa. BBIBOJ C MX TIOMOIIBIO (POPMYJIBI 00BbEMA MPSMOYTOJIEHOTO MapalIeIICTUIIE 1a;

OO6BEM NpsSIMOIi PU3MBL. — ompezenenue U popmyia oobEMa MpsIMON NMPU3MBI, IUIUH]PA, HAKIIOHHOM

O0béM IIPU3MBI, TUPAMUIBI, KOHYCA, YCEYEHHOW MMPAMHUJIBI U YCEYEHHOTO KOHYCa,

HuiIMHApa. Brruncienue pemenue 3anad;

00BEMOB TeI C OMOIIBIO — JIOKa3aTeNIbCTBO TEOPEMBI 00 00BEME mapa U ¢ €€ MOMOIIBIO BBEIBOT (DOPMYJIBI

MHTCerpaa. O6BEM iomaau chepsl, 00bEMOB IIAPOBOTO CETMEHTA U IIIAPOBOTO CEKTOPA, PEIICHUE

HAKJIOHHOW TPH3MBI. 3aj1au.

O06BEM MUpaMuzIBbL. Memanpeomemnoie :

O6nem Koryca. OObEM — YMEHHE MOJICITUPOBATh peaibHbIC CUTYAIlUH, HCCIC0BATh IPOCTPAHCTBCHHbIC

mapa. O6bEMBI MOJICJIN, HHTEPIIPETUPOBATD TTOJIYUYCHHBIN PE3yIbTaT;

I1apOBOTO CCTMCHTA, — pa3sBUTHE CIIOCOOHOCTEH K CAMOCTOATEIHHOMY MOMCKY METOIOB PElIeHHUs

LapoBOro CIIOA 1 NPAKTHYECKUX M IPUKIATHBIX 33/1a4, IPUMEHAS U3ydEeHHbIE METOIBL.

IIaPOBOTO CEKTOPA. JTuunocmuuie :

IInomaze coepr. — pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXECHUS U MBIIUICHUS MTPU U3YYCHUH TeIl
BpAIICHHSI.

1. BEKTOPBI B 6

IMPOCTPAHCTBE

[Tonsatue BekTOpA.
PaBeHCTBO BEKTOPOB.
Cnoxenue u
BBIYMTAaHUE BEKTOPOB.
CymMMa HECKOJIBKHX
BEKTOPOB.

YMHOXEHHE BEKTOpa Ha
ymcio. KomnnanapHele
BEKTOPBI.

[IpaBuio

Ilpeomemnuie :

— BBCACHUC MOHATUA BCKTOPA, Cr0 AJIMHBI, KOJUIMHCAPHLIX U PABHBIX BCKTOPOB;

— (hpopMupoBaHUE IPEICTABICHUNA O ACHUCTBUSAX CIIOKEHUS U BEHIYUTAHUS BEKTOPOB,
UX CBOICTB, BBEJICHUE MTPABMIIa TPEYTOJIHHIKA U MIPABIIIA TIapauIeIorpaMma;

— BBEJICHUE OIEpaluii CJI0XKEHUsI HECKOJIBKUX BEKTOPOB U YMHOKEHHS BEKTOpa Ha
YHCII0, IPAaBIIJIAa MHOTOYTOJIbHUKA,;

— onpeeeHre KOMIDTaHAPHBIX BEKTOPOB, JOKAa3aTEICTBO YTBEPKACHUS O
IpU3HAaKe KOMIIAHAPHOCTH TPEX BEKTOPOB, IPABIIIO MapaljIeIeuIe a;

— JI0Ka3aTeJIbCTBO TEOPEMBI O PA3JI0KEHUH JTF000TO BEKTOPA 110 TPEM JTaHHBIM




napajuiejenunesa.
Paznoxenue Bexropa o

TpeM

HEKOMIUJITAaHAPHBIM BEKTOpaM, pelieHue 3anad. Memanpeomemmnuie :
— YMEHHE NPUMEHSATh BEKTOPHBIM METO/] IPH peIieHN: (HU3NYECKUX 3a1a4;
— YMEHHUE IPUMEHSATh BEKTOPBI, ONIEpalliy HaJ HUMH, UX CBOMCTBA IIPU

HCKOMILTAHAPHBIM MOJIETTMPOBAaHUH B €CTECTBEHHO-HAYyYHbIX 00JIaCTsIX.

BEKTOpaM. Jluunocmmneuie :
— pacuupeHue npeCTaBIeHUH 0 BO3MOKHOCTAX MaTeMAaTUYECKUX METO/IOB B
pa3IUYHBIX 00JIACTAX.

IV.METOJ 14

KOOPJIUHAT B

MNPOCTPAHCTBE.

JABUKEHUSIL.

IIpssMmoyronpHas cucreMa
KOOpAMHAT B
IIPOCTPAHCTBE.
Koopaunate! BekTopa.
CBsi3b MEXIY
KOOpAMHATAMHU

BEKTOPOB U
KOOpPAMHATAMHU TOYEK.
[Ipocreiimme 3a1aun B
KOOpAMHATAX.
VYpaBHenue chepsl. Yron
MEXly BEKTOpaMHU.
CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB.
Boruncnenue yrios
MEX1y IPSIMbIMHU U
IUIOCKOCTSIMHU.
YpaBHEHHE MIOCKOCTH.
IentpanbHas
cummetpus. OceBast
CUMMETpHs. 3epKajabHas
CUMMETpHSL.

Ilpeomemmnuwie :

— BBEJICHUE MPSMOYTOJILHOM CHCTEMBI KOOPJUHAT B IPOCTPAHCTBE, OMPE/ICIICHNE
KOOpAMHAT TOUKH U BEKTOPA;

— JI0Ka3aTeNIbCTBO YTBEPIKICHUS O KOOPIMHATAX CYMMBI H PA3HOCTH JBYX
BEKTOPOB, O KOOpJAMHATaX MPOU3BEICHUS BEKTOPA HA YHCII0, O KOOpAMHATaX
BEKTODA;

— BBIBOJT (DOPMYJIBI JIJIsl HAXOXKJIEHUSI KOOPAMHAT CEPEIUHBI OTpe3Ka, ITMHbI
BEKTOPA, PACCTOSHUS MEKIY IBYMS TOUKAMU;

— BBIBOJI ypaBHEHUs cepbl JAHHOTO paauyca ¢ IICHTPOM B JAHHOW TOYKE;

— olpeziesieHUe yIJia MeX/1y BEKTOpaMH, CKaISIPHOTO MPOU3BECHHS BEKTOPOB,
JI0KAa3aTeNbCTBO YTBEPKACHUS O €TO CBONCTBAX;

— OTIpeJICIICHUE YTJIa MEXIY ABYMS MPSIMBIMHU U YTJIa MEXTy TIPSIMOH U
IUIOCKOCTBIO C TIOMOIIIBIO CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB;

— (hopMHUpOBaHKE MOHITHS YPABHEHHS IIJIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO
TOYKY TIEPIICHIUKYJISIPHO TAHHOMY BEKTODPY;

— (hopMUpOBaHHE YMEHHUI HAXOIUTh PACCTOSIHUE OT TOUKH JI0 MIIOCKOCTH;

— MPUMEHEHHE BEKTOPOB K PEIICHUIO0 TEOMETPHUSCKUX 3a7a4;

— (hopMupoBaHue IpecTaBIeHs] 00 0TOOPAXKEHUH MPOCTPAHCTBA Ha ceOs,
paccMoTpeHHe ciayyasi, Korja 0OToOpaskeHue Ha3bIBaeTCs JBUKEHHEM
MIPOCTPAHCTBA;

— ompeiesieHne OHATUI: IEHTpaIbHasi CHUMMETPHS, OCEBasi CAMMETPHS,




[TapannensHbIN IEpEHOC.

3epKajibHasi CHMMETPHS U MapaljiesIbHbIN epeHoc; 000CHOBaHUE TOTO, YTO 3TH

[IpeobpazoBanue 0TOOpa)KeHHsI TPOCTPAHCTBA Ha CEO0s SIBIISIOTCS IBUKCHUSMU;

noa00us. — BBEJICHUE MOHATHUS [IEHTpaIbHOE o001e (TOMOTETHS) U ITPeoOdpa3oBaHue
no100us, pacCMOTpEeHHE CrIoco0a BBEICHUs TOHATHS MTOJA00HBIX PUryp B
IPOCTPAHCTBE C MMOMOIIBIO ITPe0Opa3zoBaHus MOA00HS, MPUMEHEHHUE ABIKCHUNA U
npeoOpa3oBaHuil TOO0MS IPH PEIICHUN T€OMETPUYECKUX 3a/1ay.
Memanpeomemnuie :
— pa3BUTHE YMEHUH UCTOIb30BaTh METOA KOOPIAUHAT JIJIsl BBIYUCIICHUS WU
HaX0XJIeHUs 00BEMA Mapaienenurena u TeTpadapa, 3aJaHHbIX CBOUMU
KOOpAMHATAMU;
— (hopMHpOBaHHE YMEHUI HAXOUTh PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTU U
PaCCTOSIHUSA MKy CKPEIIUBAIOIIUMUCS MPSMBIMH, 3aJaHHBIMH B CUCTEME
KOOPJMHAT;
— pa3BUTHE YMEHHI UCTIOIB30BATh METOJI KOOPIAMHAT B PELIICHUN TPUKIIATHBIX
3ajad.
JIuunocmnuie :
— pa3BUTHE CIIOCOOHOCTEN K CAMOCTOSTEIIbHOMY ITOUCKY METO/0B PEIIECHUs
MPAKTUYECKUX U MPUKIAJIHBIX 33/1a4 C IPUMEHEHHEM U3Y4YEHHBIX METO/IOB;
— OCO3HAHME B3aUMOCBS3H MAaTEMATHUKHU C IPYTUMH MPEIMETaAMH €CTECTBEHHO-
HAY4YHOT'0 U T'YMaHUTapHOTO IIMKJIOB.

V. 18

3AK/IIOYUTEJIBHOE

INOBTOPEHHUE

TEOMETPUMU IIPU

MNOATI'OTOBKE K

UTOrOBOM

ATTECTALUU 11O

MATEMATHKE.

Pemenue 3amau no reme:
«umuuap, ero
3JIEMEHTHI.

[Tmomaas MOBEpXHOCTH
uuuHApay; «Konyc, ero

Ilpeomemmnuwie :
— yMeTh pemiarth 3aganus tuna 3, 6, 8 uz JIEMO EI'D (npodunbHbIil ypOBEHB);

— BIIQJIETh MpUEMAMU PEILICHHS 33/1a4 Ha JJOKa3aTeJIbCTBO U BHIYMCIICHHE THIIA 14 1
16 u3 JIEMO EI'D.
Memanpeomemnuie :




yeMeHThl. Inomans
MOBEPXHOCTU KOHYCa»;
«Cdepan

11ap, UX HJIEMEHTHI.
[Tnomane cheprr u
00BEM 11apay;
«ITnomaas NOBEpXHOCTH
npusMbl. O6BEM
MPU3MBI»;

«O0BEM UIUHApa U
KOoHycay; «3meHeHne
IUIOIAU U

0o0BEMa Qurypsl npu
U3MEHECHUH €€
pasmMepoBy;
«I'eomeTpus Ha
KJIeT4aToil Oymarey,
«TpeyronbHuk»,
«Tapamnenorpammy,
«IIpstMOyTOJIbHUK,
KBaJpat, poMO»,
«Tpaneuus»,

«OKpyX HOCTb U KPYyI»,
«BnucanHble U
OIMCaHHbIE
OKPY>KHOCTI.

— YMEHHE CaMOCTOSTEIBHO ONPEAEIATh eI CBOETO 00yUYEeHHsI, CTABUThH U
dbopMynupoBath /i ce0si HOBBIE 3a7auu B yuéOe U Mo3HABATEIbHOMN
ACATCIIBHOCTH, Pa3BUBATh MOTHBbBI U HHTCPCChI CBOEH MO3HABATEILHOU
NESITEIbHOCTH;

— YMCHHUC CAMOCTOSATCIIBHO IIJIAHUPOBATE IMTYyTH JOCTUIKCHUA Heﬂeﬁ, B TOM HHUCIJIC
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaTh Hanbosee YPPeKTUBHBIE CITOCOOBI
PCIICHUA y‘-IGGHBIX 1 NMO3HABATCJIBHBIX 3aa4; — Pa3BUTUC YMGHI/Iﬁ CaMOCTOATEIIBHO
OCYILECTBIIATh, KOHTPOJINPOBATh U KOPPEKTUPOBATH JEHCTBHS B IIPOLIECCE
0000111eHus, cCUCTEeMAaTU3alluu U PACIIMPEHUS 3HAHUH, MOTYYCHHBIX B OCHOBHOMN
MIKOJIE;

— (hopMHpOBaHHE YMEHHUI CaMOCTOSATENBHO OCYIIECTBIISATH, KOHTPOIUPOBATH U
KOPPCKTUPOBATH CBOIO ACATCILHOCTD IIPU BBIIIOJIHCHUHN SaﬂaHI/II\/JI;
Juunocmmnuie :

— (hopMHpOBaHKME OCHOB CAMOBOCIIUTAHUS B TIPOIECCE BBHITIOIHEHUS pabOT pa3HOTO
YPOBHS CIIOKHOCTH;

— pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH, MHTYHIIMU, HABBIKOB CAMOCTOATEIHHON
ACATCIIBHOCTH.




COI'NTACOBAHO COI'NTACOBAHO

[TpoTtokoun Nel 3acenaHust METOAMUYECKOTO 3amecTuTenb qupekTopa no YBP
00bEIMHEHUS YUUTEJICH MaTeMaTHKN 0O.B. UBko
buzuky 1 nHHOPMATUKU

MAOY COI Nel0 umenu 6patseB 25 aprycra 2022rona
HrnaToBbIX

ot 25 aBrycra 2022 roga
A.B. IlncankoBa
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