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AHHOTanus padoyeil mnporpaMmsl o npeamery «Maremaruka

Kaace: 11
Pabouas mporpamma 1o marematuke B 11 kiacce cocraBieHa B coOTBeTCTBUU ¢ DepepanbHbIM KOMIOHEHTOM ['0CyaapCTBEHHOTO CTaHAapTa CPEIHEro
(momHOTO) O0IIEeTr0 0Opa3zoBanus 1Mo matematuke 2004r., «lIporpammel o01ieo0pa3oBaTeIbHBIX yUpexaeHUN. Anredpa n Hadana aHainu3a. 10-11 kmac-
cel», coctaButenb T. A. BypmuctpoBa - «IIpocBemenue», 2009 r., aBTop A.H.Kommoropos; «IIporpammsl o011e00pa3oBaTenbHBIX yapexacHuid. 1 eo-
Metpus. 10-11 knaccei», cocraButens T. A. BypmucTposa, - «IIpocsemenue», 2009 r. , apropJI.C.ATanacsH.,

Cocrasureasn: Crynko E.H.

ge.]m:

N3yyeHne MaTeMaTHKH B CTaplIel MIKoJIe Ha 0a30BOM ypOBHE HAIIPABJIEHO Ha JOCTHIKEHHUE CIIEAYIOIUX IIeTIeH:

— ¢popmuposanue npenCcTaBICHUNA O MaTeMaTUKE KaK YHUBEPCAIbHOM S3bIKE HAYKH, CPEJICTBE MOJIEIMPOBAHMSI SIBJICHUI U POLIECCOB, 00 UAEAX U Me-
TOJIaX MaTeMaTHKHU;

— pazeumue JIOTUIECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUYECKON KYJIbTYPbI, KpHTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOO-
XOJJMMOM JUIst 0OyueHHsI B BBICILIEH 1IIKOJIE 10 COOTBETCTBYIOIIEH CIELUaNbHOCTH, B Oyay1el npodecCHoHaIbHOM NesITeIbHOCTH;

— o061adenue MaTeMaTUUYECKUMH 3HAHUSIMU U YMEHMUSIMH, HEOOXOIUMBIMU B MTOBCEIHEBHOM >KU3HU, Ul M3YUYEHMSI IIKOJIbHBIX €CTECTBEHHO-HAYYHbIX
JUCIUIUIMH Ha 0230BOM YpOBHE, JJIsl IOJy4yeHUs: o0pa3oBaHMsl B 00JIaCTAX, HE TPEOYIOMUX YriyOJIeHHOM MaTeMaTH4eCKON OArOTOBKY;

— ocnumanue CpeICTBAMU MaTeMaTHKH KyJIbTYpbl JIMYHOCTH, OTHOLICHUSI K MaTeMaTHUKE KaK K YacTU OOIIEYeI0BEeYECKON KYyJIbTYpPhl Yepe3 3HAKOM-
CTBO C UCTOpPHEN pa3BUTHUSA MAaTEMaTHKH, SBOJIIOLIMEH MaTeMAaTHUYECKUX UeH; MOHUMAaHUs 3HAUMMOCTH MaTEMAaTUKHU JJIs1 OOIIECTBEHHOTO Mporpecca.

3agaum yyeOHOro mpounecca

¢ CcucreMaTru3sanus CBG)IGHI/IfI 0 HuCiax; U3y4€HUEC HOBLIX BU/I0B YHCIOBBIX BI)Ipa}KeHI/Iﬁ n (1)OpMYJ'I; COBCPHICHCTBOBAHUC IMPAKTUYCCKUX HABbI-
KOB M BBIYMCIIUTENILHON KYJIbTYpPBl, paCIIMPEHUE U COBEPIICHCTBOBAHUE allreOpanydeckoro amnmnapara, cOpMHUPOBAHHOIO B OCHOBHOM IIIKOJIE, U €0
INPUMEHEHNE K PEIIEHUIO0 MaTEMAaTUUECKUX U HEMAaTEMaTUUECKUX 3a7ay;

¢ paciMpeHye U cucTeMaTu3alus o0IuX cBeleHni 0 QyHKIUAX, MOMOJHEHHE Kilacca U3y4aeMbIX (PYHKIMMA, WIUTIOCTpAIUs IIUPOTH IPUMEH e-
HUsl QYHKIUH JJ1s1 ONUCaHUS U U3YYEHUSI pealIbHbIX 3aBUCUMOCTE;

¢ COBEPILICHCTBOBAHHE MHTEIICKTYAIbHBIX U PEUYEBBIX YMEHUH IyTeM OOOTaIlleHNs] MaTeMaTUYECKOTO S13bIKa, PA3BUTHUS JIOTHUECKOTO MBbIIILIe-
HUS,

. 3HAKOMCTBO C OCHOBHBIMH HJESIMU U METOJAMH MaTEMaTHYECKOr0 aHAJIN3a.

KoanvectBo yacoB mo miiany: Bcero 137 gacos: anreOpsl — 86 4. , reomerpun- 51 yacos
DopMBbI KOHTPOJIA:
Tekymas arrecTanus:



e IIpoBepouHblie U CAMOCTOSITENIbHbIE TUCbMEHHbBIE PaOOTHI
e IIpakTuueckue paboThI
e TectupoBaHue
e KouTponbHbIe pabOThI
Hrorosas arrecranus:
e TecrupoBanue
e KoutponbHas paboTa

KoHTpoJbHBIX padoT - 94.: anredps! — 5 4., reometpuu — 44.



IHosicuuTeILHAS 3aIMCKA.

Ienp n3yyeHus:

o q)opanOBa}me HpeIlCTaBJIeHPlﬁ 0 MaTEMaTUKE KaK YHUBCPCAJIBHOM A3BIKC HAYKHU, CPEACTBE MOJCINPOBAHUA SIBJICHUH U IIponeccos, 00 naecsiax u Me-
TOodaX MaTEMAaTUKHU,

e pa3sBHTHE JIOTUYECKOTO MBILUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPaKEHUS, aITOPUTMUYECKON KYJIbTYPbl, KDUTUYHOCTH MBILUIEHHUS] Ha YPOBHE, HEO0XO-
IMMOM JUTst OOyUEHHsI B BBICIIEH IIKOJIE TI0 COOTBETCTBYIOMIECH CIENUAIBHOCTH, B OyIymiei mpoheCcCHOHATbHON AEATEIbHOCTH;

® OBJIA/ICHHE MAaTeMATHYeCKUMHU 3HAHMSAMHU U YMEHUSIMH, HEOOXOIUMBIMH B ITOBCEIHEBHON >KM3HHU, JJISl U3YUYEHUS IIKOJIbHBIX €CTECTBEHHOHAYYHbIX
JMCLUIUIMH Ha 6a30BOM ypOBHE, AJIs MOIy4EHUs! 00pa3oBaHMs B 00/1aCTAX, HE TPEOYIOLIMX YriyOJIeHHOM MaTeMaTHUeCKOM MO OTOBKH;

e BOCNHMTAHHUE CPEICTBAMH MATEMATHUKH KYJIbTYpPhI JIMYHOCTH: OTHOILICHUS K MaTeMaTHKE KaK YaCTH OOIIEYETIOBEYEeCKON KyIbTyphl: 3HAKOMCTBO C MCTO-
pueil pa3BUTHs MaTEMaTHKH, BOJIIOLUEH MaTeMaTHYECKUX UJEH, TOHMMAHUS 3HAUMMOCTH MaTEMaTHKU JJIsl OOIIIECTBEHHOT'O Iporpecca.

O6ma51 XapaKTCPUCTHKA V‘IC6HOI‘O npeameTa

[Tpy u3ydyeHun Kypca MaTeMaTUKU Ha 0a30BOM ypOBHE MPOJOJDKAIOTCS U IOJIy4aroT Pa3BUTHE COJAEpKaTeIbHbIE JIMHUM: «Ancedpa», « DyHKyuuy,
«Ypasnuenusn u nepagencmea», «I'eomempusny, «Inemenmol KOMOUHAMOPUKU, MeOPUU GEPOAMHOCMEN, CHIAMUCMUKU U JI02UKW», BBOJUTCS JIMHUS
«Hauana mamemamuueckozo ananuzay. B paMkax yKa3aHHbBIX COAEP KATEIbHBIX JIMHUN PELIAIOTCS CIEAYIOLIUE 3a1a4u:

CUCTEMAaTH3alMsI CBEACHHUM O YMCIax; U3y4eHHE HOBBIX BUOB YHCIOBBIX BBIPAXKEHUN U (OPMYII; COBEPIIEHCTBOBAHUE MPAKTUUYECKUX HABBHIKOB U BbI-
YUCIUTEIBHON KyJIbTYpbI, paCIIUPEHUE U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, cOpMHUpPOBaHHOIO B OCHOBHOM INIKOJIE, U €ro MpUMEHEHHE K
PELICHHI0 MaTeMaTHYEeCKUX U HEeMaTeMaTHYeCKUX 3a/1ay;

pacuiMpeHre U CUCTeMaTH3alMs OOLMX CBeACHUH O (DYHKIMSX, MONOJHEHUE Kiacca M3ydaeMbIX (DYHKIMHA, WITIOCTpAIysl MUPOTHl MPUMEHEHUS
(GYHKIMH 17151 ONTMCaHUS U U3YUYEHMsI pealIbHbIX 3aBUCUMOCTEN;

pa3BUTHE NPEACTABIEHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYXKAIOIIEM MUPE, COBEPIIEHCTBOBAHNE MHTEUIEKTYAIbHBIX U pe-
YEeBBIX YMEHUHN ITyTeM 00OTalleHHs] MaTeMaTHUYECKOIO 3bIKa, PA3BUTHUS JIOTHUECKOTO MBILIUIECHUS;

3HAKOMCTBO C OCHOBHBIMU UJAESIMH U METOJIaMU MaTEMaTUYECKOTO aHAIN3a.

PaGouyas nporpamMMa cocraBJieHa HA OCHOBAHMH:
1.CranapTa OCHOBHOTO 00111ero 00pa3oBaHUs 0 MaTeMaTHKE
2.Yuebuuka «Anredpa u Havana ananu3a 10-11» I.A. AnmumoB u ap.
3.IIporpammel o anredpe bypmucrposoii T.A.
4.Y4eObHO-MEeTOMUECKOro KOMIUIeKTa «Anredpa u Havana aHanu3a 11 kmace» LILA. AnuMoBa u ¢ yueroMm kitoueBbix nojoxxeHuit ®I'OC HoBoro mnokoie-
HUS:
1) TIpHOpHUTET CHCTEMHO-ACATSILHOCTHOTO M KOMIIETEHTHOCTHOTO TIOAX0/1a;
2) IlonmymspHOCTH IPOEKTHOM JIESITENbHOCTH;
3) TpexypoBHEBBI pe3ynbTaT.



M3MeHeHHs B aBTOPCKYIO IPOTrpaMMy HE BHECCHBI.
Cornacno ¢enepaabHOMy 0a3UCHOMY y4eOHOMY IJIaHY Ha M3ydyeHue MareMaTHkH B 11 kimacce orBoautest He MeHee 136 yacoB U3 pacyera 4 4 B HE/IEIIO,
Y 5TOM pa3zeeHUe YacoB Ha N3YUCHHE aareOpbl U TEOMETPUH MOXKET OBITh CIICTyIOLIHM:

2,5 gaca B Henemo anreoOpsl, uroro 85 wacos, 1,5 yaca B HeJleN0 reoMeTpun, UToro 51 gac.

MecTo nmpeaMeTa B 0a3MCHOM YUEOHOM ILIaHE

CornacHo ®@enepanbHOMy 0a3MCHOMY y4eOHOMY IUTaHy Ul 00pa3oBaTeNbHBIX yupexacHuii Poccuiickoit denepanuu i 003aTebHOTO H3yYSHUS
MaTEeMaTHKH Ha 3Tare CpeaHero oomero oopa3oBanus OTBOAUTCS He MeHee 280 yacoB u3 pacyera 4 yaca B He/eJIIo.

OO0ueyyeOHbIe YMEHUS, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH

B xone ocBoeHus cofep:kaHus MaTeMaTH4eckoro oOpa3oBaHUs ydalluecs OBJIa/IeBAOT Pa3HOOOPA3HBIMH CIIOCO0aMH JESTENbHOCTH, IPUOOPETAIOT U
COBEPILECHCTBYIOT OIIBIT:

MIOCTPOEHUS U UCCIICAOBAHUS MATEMATHUCCKUX MOJICIICH IS ONTMCAHUS U PEIICHMS PHUKIAIHBIX 3aa4, 3a/1a4 U3 CMEKHBIX JIUCIUILINH;

BBITIOJIHEHHS] I CAMOCTOSITEIbHOTO COCTABJICHHS AJITOPUTMUYECKHUX MPEANUCAaHUN M MHCTPYKIIMM Ha MaTeMAaTHUYE€CKOM MaTepuale; BBIMOJHEHUS pac-
YEeTOB MPAKTUYECKOTO XapaKTepa; MCIOJIb30BaHUS MaTeMaTHUYECKUX (POPMYIl U CaMOCTOSITEIBHOTO COCTaBleHUs (OpMyINl Ha OCHOBE OOOOIIEHUS YaCTHBIX
CIIy4aeB U IKCIIEPUMEHTA,

CaMOCTOSITENIbHOM pabOThl ¢ UCTOYHUKAMU HMHPOpPMAINK, 0000IIEeHUsI U CUCTEMATH3aUHU MOTYYeHHOW HH(OpMAaLUY, HHTETPUPOBAHUS €€ B JTHMUHBIHA
OIIBIT;

MPOBEJCHUS JOKa3aTeNbHBIX PACCYKACHUHN, TOTMUECKOT0 000CHOBAHUS BBIBOJIOB, Pa3JIMYEHHUS TOKA3aHHBIX U HEJOKa3aHHBIX YTBEPXKIEHUH, apTryMeH-
TUPOBAHHBIX U YMOITMOHAIILHO YOCIUTENHHBIX CYKICHUN;

CaMOCTOSITENIbHOM M KOJUIGKTHMBHOW N1€ATEIHHOCTH, BKIIIOUEHHUSI CBOUX PE3YJIbTATOB B Pe3yNbTaThl paOOTHI TPYIIBI, COOTHECEHHE CBOETO MHEHHS C
MHEHHEM JIPYTUX YYACTHUKOB Y4EOHOTO KOJIJIEKTUBA 1 MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

Pe3ynpTaThl 0OCBOCHUS Kypca

I/I3yquI/Ie MAaTCMAaTHKU B CT&pI.HGfI MIKOJIC Ja€T BO3MOXKHOCTD O6y‘IaIOH_II/IMC}I AOCTHYDb CICAYIOIIUX PE3YJIbTATOB PA3BUTHA:
B JIHYHOCTHOM HalpaBJICHUU:

1) yMeHue SCHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIH B YCTHON M MUCBMEHHOM PEYH, MOHUMATh CMBICI ITOCTABJICHHOM 33/1a4H, BBICTPAHBATh apryMeHTa-
110, IPUBOANUTH PUMEPHI U KOHTPIIPUMEPHI;

2) KPUTHYHOCTH MBIIIJICHHA, YMCHHUEC PACIIO3HABATh JIOTHYCCKH HCKOPPEKTHBIC BBICKA3bIBAHUA, OTJIIMYATh TUIIOTE3Y OT @aKTa;

3) npexcTaBieHle O MaTEMAaTUYECKOM Hayke Kak cdepe ueloBeUeCKO AesTeIbHOCTH, 00 3Tamnax ee pa3BUTHs, O €€ 3HAYMMOCTH I pa3BUTHs LUBUIN3A-
onu,



4) KpeaTUBHOCTb MBIIIJICHHS, UHUIIMATHBA, HAXOTYMBOCTh, aKTUBHOCTD IIPH PEIICHUH MAaTEMaTHYECKUX 3aay;
5) yMeHue KOHTPOJIUPOBATh MPOLIECC U PE3yJbTaT yUeOHONH MAaTEMAaTUYECKON e TEIbHOCTH;

6) CIOCOOHOCTH K IMOIIMOHAILHOMY BOCIIPUSATHIO MATEMATHUECKUX OOBEKTOB, 33]1a4, PEIICHUN, PACCyKICHUI;
B MeTalpeIMeTHOM HANPABJICHUHU:

1) nepBoHauanbHbIe NPEACTaBICHUSA 00 HIEAX U O METOJIaX MaTeMaTHKH Kak 00 YHHBEPCAIbHOM fA3bIKE€ HayKH U T€XHUKHU, O CPEACTBE MOJEIMPOBAHUS SIB-
JICHUH U IIPOLIECCOB;

2) yMEeHHE BUJETh MATEMAaTUYECKYIO 33/1a4y B KOHTEKCTE IPOOJIEMHON CUTyallH B IPYIMX AUCLMILIMHAX, B OKPYKAIOILIEN KU3HU;

3) yMECHHE HAXOJIUTh B PA3IUYHBIX HCTOYHHKAX WH(DOpPMAIHIO, HCOOXOAUMYIO JUISl PEIICHHUS MaTeMAaTUYSCKUX MPOOJIeM, U MPEICTABISATh €€ B TIOHSTHOM
dbopMe; TpUHUMATH PEIICHUE B YCIOBUAX HEMOIHON U U30BITOUHOM, TOUHOM U BEPOSITHOCTHOW MH(pOpMAIUK;

4) yMeHue MOHUMATh U MCIOJb30BaTh MATEMATHUECKHE CPEACTBA HATTSIHOCTH (TpaduKu, nuarpaMmbl, TaOIUIIBI, CXEMBI U JIP.) JUISl WJUTFOCTPALIUU, UHTEP-
IpeTaluy, apryMeHTall;

5) yMeHMe BBIIBUTATh TUIIOTE3bI TP PELICHUH Y4eOHBIX 3a/1a4 U IOHUMAaTh HEOOXOAUMOCTb UX MPOBEPKHU;

6) yMeHHe IPUMEHSTh UHAYKTHUBHBIE U JETYKTUBHbIE CIOCOOBI PACCYKACHUMN, BUJIETh Pa3InYHbIe CTPATETUH pEeIIeHus 3a/1a4;

7) HOHMMaHUE CYIIHOCTH AJITOPUTMUYECKUX PEINUCAaHUI U YMEHUE JeMCTBOBAaTh B COOTBETCTBUU C MPEAJIOKEHHBIM arOPUTMOM;

8) yMeHue caMOCTOSITEIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3/1aBaTh aIrOPUTMBI JUIs pEIIeHUs yUeOHBIX MaTeMaTHYECKUX MPoOIeM;

9) yMeHue MIaHUPOBATh U OCYIIECTBIISATh ACSITEIbHOCTD, HAIIPABIEHHYIO HA PEllIeHUe 3a7a4 UCCIIeJOBATENLCKOI0 XapaKTepa;

B IIPeIMETHOM HaIlPaBJICHUH:

1) oBnaneHne 6a30BBIM MOHATUHHBIM alapaToM MO0 OCHOBHBIM pasjieliaM COJAEp)KaHUs; MpecTaBlIeHne 00 OCHOBHBIX M3y4aeMbIX MOHATHUSAX (YMCIIO, T€0-

MeTpuyeckas purypa, ypaBHeHHE, (PYHKIIHS, BEPOSTHOCTh) KaK BaXKHEHIINX MaTeMaTHUYECKUX MOJENSAX, MO3BOJISAIOIIMX OMUCHIBATh U HM3y4aTh peajbHbIE
IIPOLIECCHI U SIBJICHUS,



2) ymeHue paboTaTh ¢ MaTeMaTHUYECKUM TEKCTOM (aHAJIM3UPOBaTh, U3BJIEKATh HEOOXOAMMYIO0 MH(GOPMAIMIO), TOYHO U TPAMOTHO BBIPaXXaTh CBOM MBICIH B
YCTHOM M MHUCHbMEHHOM peur C MPUMEHEHUEM MaTeMaTU4YEeCKON TEPMHUHOJIOTMU U CHUMBOJIMKH, WUCIIOJIb30BaTh PA3JIMYHBIC S3bIKU MAaTEMAaTHUKH, IPOBOJIUTH
KJIacCU(pUKaLlMH, IOTHYeCKUEe 000CHOBAHUS, I0Ka3aTeIbCTBA MATEMAaTUUECKIX YTBEPKIACHUM;

3) pa3BUTHE NPEACTABICHUIN O YUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaJIbHBIX O JE€HCTBUTEIbHBIX YHCEN; OBJIAZICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, UH-
CTPYMEHTAJIBHBIX BBIYHCIICHU;
4) oBnajsieHuEe CUMBOJIBHBIM SI3bIKOM QJIT€OPBI, TPHEMaMH BBIIIOJTHEHUS TOXKIECTBEHHBIX IPe00pa30BaHi palMOHAIbHBIX BEIPAKEHUH, peIlICHUs ypaBHEHUH,
CUCTEM YPAaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUE MCIIOIb30BaTh UJICI0 KOOPAUHAT HA IUIOCKOCTH JUIsl HHTEPIPETallui ypaBHEHUN, HEPABEHCTB,
CUCTEM; YMEHHUE NPUMEHSATH aJireOpandeckue Mpeoopa3oBaHusl, annapar ypaBHEHUN 1 HEPABEHCTB JUUIs PELICHMS 3a/1a4 U3 Pa3IMYHbIX pa3/eloB Kypca;

5) oBnameHWe CUCTEMOU (PYHKIIMOHAIBHBIX MOHSATHH, (YHKIMOHAJIBHBIM SI3bIKOM M CHMBOJIMKOM;, YMEHHE HCIOJIB30BaTh (DYHKIIMOHAIBHO-TpadUIecKue
IIPEAICTABIICHU IJIs OIIUCAHUs U aHAIU3a PEaJIbHBIX 3aBUCUMOCTEM;

6) OBJIaACHHUEC OCHOBHBIMHU crocodamu NpeaACTaBJICHNA U aHAJIN3ad CTATUCTUYCCKUX JTAHHbIX; HAJTUYUC HpeﬂCTaBHeHI/Iﬁ O CTaTUCTHYCCKHUX 3daKOHOMCPHOCTAX B
PCAJILHOM MHUPEC U O pa3JINIHBIX crocobax ux HU3Y4YCHUS, O BEPOATHOCTHBIX MOJACIIAX;

7) oBnasieHue reOMETPUUYECKUM SI3bIKOM, YMEHHUE HCII0JIb30BaTh €ro Ul OMHUCAHUS MPEIMETOB OKPY)KAIOLIEro MUpa; pa3BUTHE NMPOCTPAHCTBEHHBIX NpeEJ-
CTaBJICHUN U N300pa3UTENbHBIX YMEHHM, TPHOOPETEHNE HABBIKOB FEOMETPUUECKUX MOCTPOEHUI;

8) yCBOEGHHE CHCTEMaTHYECKMX 3HAHUH O MJIOCKUX (UIypax W MX CBOWCTBAX, a TAaK)K€ HAa HAIJISAHOM YPOBHE — O MPOCTEMIINX MPOCTPAHCTBEHHBIX Tejax,
YMEHUE IPUMEHATh CUCTEMATUYECKUE 3HAHUS O HUX JUIS PELICHUS T€OMETPUUECKUX U IIPAKTUUECKUX 3a1a4;

9) y'MeHI/Ie I/IBMep}ITB JJINHBI OTpGSKOB, BCIINYUNHBI er'IOB, HCITIOJIB30BaTh (I)OpMYJ'IBI JJIA HAXOXIACHUA HepI/IMeTPOB, rmomaz[eﬁ nu 06’beMOB FCOMeTpI/I‘{eCKI/IX
¢uryp;

10) YMCHHUC NPUMCHATL U3YUCHHBIC ITOHATUS, PE3YJIbTAThl, MCTOABI AJId PCIICHUA 3a4av MMPAKTUYCCKOI'0 XapaKTepa U 3a1a4 U3 CMCKHBIX TUCHUIUINH C UC-
MMOJIb30BAHUEM IIPU HGO6XO)II/IMOCTI/I CIIPAaBOYHBIX MaTCpHAIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.



TemaTnueckoe IiaHupoBanue no ajareodpe 11 kiace

Ne | HammeHoBaHue Makcu- N3 uux
n/m | pasjieioB U TeM MaJibHasi Teopern- JlaGopa- Kon- IKCKYp- Camocros-
Harpy3Ka Yyeckoe TOPHbIC H TPoOJbHas1 CHH, Y. TeJIbHAsA
yqauero- o0yueHmue, npaktu- | padora, 4. pabora, 4.
Cfl, q. 4. YeCKHue
padoTsl,
Y.
1 1. IloBTOpEHME 4 3 1
Kypca aiareopbl
W Havaj aHaIu3a
3a 10 kiacc
2 2. Tpuronomer- 10 6 2 1 1
puueckue
byHKIIIU
3 3. [IpousBoHas 16 6 7 1 2
U €€ T€OMETPH-
YECKUM CMBICIT
4 4. Tlpumenenune 16 5 8 1 2
MPOU3BOJHOM K
HUCCIIEJIOBAHUIO
byHKIUH
5 5. Unterpan 10 5 3 1 1
6 6. DJIEeMEHTHI 10 5 3 1 1
TEOPHUH BEPOAT-
HOCTEU
7 7. UtoroBoe mo- 19 - 16 1 2
BTOpPCHHUE
Htoro 85 27 42 7 9




Temaruueckoe miaHupoBaHue o MaTemaTHke A 11 kiacca cocraBieHo ¢ yueToM paboueil mporpaMMbl BocliuTanusi. BocnurarenbHbII

NOTEHIMAJ JTAHHOTO Y4eOHOTr0 peaMeTa 00eCIeYnBaeT pealn3alliio CIEAYIOMINX EJIeBbIX TPUOPUTETOB BocnuTanus ooydaromnmxcs O00:

1. c(OPMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOUICHHS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAITMH K 00YYEHHUIO M TIO3HAHUIO, BRIOOPY JabHEHIIEro oopa3oBaHus Ha 0a3e OpUEHTUPOBKH B MUpe npodeccuii u npodeccnoHATBHBIX MPEI-
MOYTEHUI1, 0OCO3HAHHOMY IMOCTPOCHHUIO HHIMBUyaJIbHOI 00pa30BaTeIbHON TPAEKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB;

2. c(OPMHPOBAHHOCTH IETIOCTHOT'O MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U OOILECTBEHHOM MPAKTHUKH;

3. c(OPMHPOBAHHOCTh KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUHU M COTPYJHHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU M MIIAJIINMH, B 00pa3oBa-
TEJIBHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIE0BATENILCKOM, TBOPUECKOM U APYIUX BUAAX ACATEIBHOCTH;

4. YMEHHE SICHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW M MUCBMEHHOH peyM, IOHMMATh CMBICI IIOCTABICHHOM 3a7jauM, BBICTPAaUBaTh apry-

MEHTALHUIO, IPUBOJIUTE IIPUMEPHI U KOHTPIPUMEPHI;
5. mpelcTaBlieHHE O MaTeMaTHYECKON Hayke Kak cepe uenoBeyecKoil JesTenbHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JJIS Pa3BUTHUS LIUBUIIN3A-
1N,

KPUTUYHOCTb MBIIUIEHUS, YMEHHE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAHU, OTINYATh TUIIOTE3Y OT (haKTa;

KPEaTUBHOCTH MBIIIICHHS, MHULIMATHBA, HAXOIYUBOCTb, aKTHUBHOCTH ITPH PELICHUN alIreOpandecKux 3a/1ay;

yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3ysIbTaT yueOHON MaTeMaTHu4ecKol e TeIbHOCTH;

CIIOCOOHOCTH K AMOLIMOHAJIbHOMY BOCIIPUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUHN, PaCCyXACHUM.

© 0o N o



Conep:xxanue o0yueHust

1. IloBTopenme kypca 10 kiacca.
2. Tpuronomerpuyeckue (PyHKIUH.
OCHOBHBIC TepMUHBI U NOHATHA: TpuroHomerpuyeckue GyHKIUHM Y = SINX, Y = COSX, Y=tgX, Y = CtgX, ux cBoiicTBa u rpaduku. [lepuoauaHOCTh PYHKIHH,
OCHOBHOM MEPHO/I.
OO0parHble TpUrOHOMETpUYECKHE (DYHKIIMU, UX TPaPUKH.
[InaHupyemMble pe3yibTaThl O0YUCHHUS:

yMeThb

OIIPEICTIATh 3HaUCHHE (QYHKIMHU 110 3HAYCHUIO apryMEeHTa IPH Pa3INYHbIX CIIOCO0aX 3aJaHus PyHKIINY;

CTPOUTH TPAPUKH U3YICHHBIX (YHKIIUII;

OIUCHIBATh MO TpaduKy M B MPOCTEHINNX CIydasx 1o (GopMyse MOBEJICHUE M CBOWCTBA (PYHKUMH, HAXOMUTH MO rpaduKy (YHKIHH HAHOOJIBIIHE U
HaMMEHBIIINE 3HAYCHUS;

penaTh ypaBHEHUs, IPOCTEHIINE CHCTEMbI YPaBHEHUI, UCIIONB3Ys CBOMCTBA (PYHKIMU U UX TpaduKoB;

HCIIO0Jb30BATH HpHOﬁpeTeHHble 3HAHUA U YMECHUS B HpaKTI/I‘leCKOﬁ JiesITeJIbHOCTH U NMOBCETHEBHOM KU3HM IS

ONMCAHUS C IOMOIIbIO (PYHKIIMI Pa3IMYHbIX 3aBUCUMOCTEH, IPpeICTaBICHHs UX TpadudecK, UHTEpIpETAllK IPapUKOB;

3. Ilpou3BoaHasi M ee reOMeTPHYECKHUI CMBICT.
OcHoBHbIE TepMUHBI U NOHATHS: [IoHATHE 0 Npenene nocnenoparensHocT. CyliecTBOBaHUE MIPeesia MOHOTOHHOH MOCIIEA0BAaTENbHOCTH. [{IHa OKpYyXKHO-
CTH U TUIOLIA/Ib KPYyra Kak IpeJielibl mocienoBareabHocTel. [TonaTue o HempepbsIBHOCTH (YHKIMH.
[TonsiTne o mpon3BoAHON (GYHKIUHU, PU3NUECKUN U T€OMETPUUECKHI CMBICI POM3BOJHON. YpaBHEHHE KacaTelnbHOU K rpaduky ¢yHkuuu. [IponsBogHbie
CYMMBI, pPa3HOCTH, IPOM3BEIEHUS, yacTHOTO0. [Ipon3BO/IHBIE OCHOBHBIX 1eMeHTapHbIX (PyHKIMI. [Tpon3BoHBIE 0OpaTHONW (YHKIIMN U KOMIO3ULIUHU JaHHON
(GYHKIMM ¢ TMHEHHOM.
[TnanupyemMsble pe3yabTaThl 00yUeHHUSL:

yMeTh
BBIYUCIISATH IPOU3BOIHBIE AIIEMEHTAPHBIX (DYHKIIHI, UCTIONB3YS CIIPABOYHBIE MAaTepUAIIbI;

HCHOJIB30BaATH Hp](lOﬁpeTeHHl)le 3HAHUA U YMCHUSA B HpaKTl/[‘leCKOﬁ ACATECJIBbHOCTH U HOBCB}IHeBHOﬁ JKM3HMU 110

peleHns MPUKJIAAHBIX 33]a4, B TOM YHCIIE COLMATbHO-3KOHOMUYECKHX M (PU3MUECKUX, HAa HauOONIbIINEe U HAaUMEHBIINE 3HAYEeHUs, Ha HAXOXKJICHHE
CKOPOCTH M YCKOPEHHUS;

4. TlpuMeHeHHe MPOM3BOJHOM K HCCIE0BAHUIO (PYHKIIMIA.



OcHOBHbBIE TEPMUHBI U OHATHSL: [IpuMeHeHne Npon3BOAHOM K Hccae10BaHNI0 (QYHKIMN U OCTpoeHU o rpadukoB. [IpruMepsl HCTIOIB30BaHUS TPOU3BOIHON
JUISL HAXOXIEHNS HAWIy4YlIEero pelleHNs B NPUKIAIHBIX, B TOM YHCJIE COLMATIbHO-3KOHOMHUYECKUX, 3a1ayax. HaxoxieHue ckopocTu s npoliecca, 3a/1aH-
Horo ¢opmysoi uinu rpadgukom. Bropas npousBoaHas u ee (GU3NYECKUIA CMBICII.
[Inanupyemble pe3yabTaThl O0yYEHUS:

yMeThb

UCCIIEIOBATh B MPOCTEHIINX ClydyasX (YHKIMHM HAa MOHOTOHHOCTH, HAaXOAWUTh HAaMOOJbIINE M HAMMEHBUINE 3HAUYeHUS (DYHKIHHA, CTPOUTH TpaduKu

MHOT'OYWJIEHOB U MPOCTEHIINX pallMOHANbHBIX (YHKIMH C HCIOIb30BAHUEM allllapaTa MaTeMATHYECKOI0 aHAIN3a;

5. HHrerpai.

OcHoBHble TepMuHbI U noHATUA: [lepBooOpaznas. ®opmyna Hetorona—Jleii6Huua. IlonsTie 00 onpeneneHHOM MHTErpajie Kak IUIomaad KpUBOIUHEHHON
tpanenuu. [Ipumeps mpuMeHeHust HTETpaja B GU3UKE U TE€OMETPHUH.

HJIaHI/IDVCMLIG PE3YJIbTAThI O6V‘~I€HI/I$II

yMeTh
BBIYHUCIISTH IIEPBOOOPA3HBIE SJIEMEHTAPHBIX (PYHKIUH, UCIIOJIB3Ysl CIIPAaBOYHBIC MaTEPHAIbI;
BBIYHUCIIATH B IPOCTEHIINX ClTydyasX IUIOIIAAM C UCIIOJIb30BaHHEM IIEPBOOOPA3HOM.
6. DJieMeHTHI TEOPUH BEPOATHOCTEHA.
OCHOBHbBIE TEPMUHBI U MOHATHs: DJIEMEHTApPHbIE U CIOXKHbBIE COObITUA. PaccMOTpeHue ciydaeB M BEpOATHOCTH CYMMBbl HECOBMECTHBIX COOBITHM, BEPOST-
HOCTb INPOTHBOIOJIOKHOTO cOObITUA. [ToHSATHE O HE3aBUCHMOCTH COOBITHMH. BeposTHOCTh M CcTaTUCTHUYECKas 4acTOTa HACTYIUIEHHS cOoObITHS. PemieHue
MIPaKTUYECKUX 33/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

HJ'IaHI/IDVCMI)Ie PE3YJIbTAThI 06V‘~I€HI/I$II

yMeTh
pemarh npocTeiiiyre KOMOMHATOPHBIE 33/1a4U METOA0M Iepedopa, a TaKKe C UCIOIb30BaHUEM U3BECTHBIX (POpPMYIT;
BBIUMCIISTH B MPOCTEUIITNX CITy4asiX BEPOATHOCTH COOBITHII Ha OCHOBE TOJICUETa YHCTIa HCXO/I0B;

HCI0JIb30BATH NPHOOpPeTEeHHbIEe 3HAHUS U YMEHHS B IPAKTHYECKOM 1eATeJIbHOCTH U NMOBCEAHEBHOM KU3HM IS
aHaJIN3a peaJibHbIX YUCIIOBBIX JAHHBIX, IPE/ICTABICHHBIX B BUJE AHarpaMMm, rpauKoB;
aHayM3a UHOpPMAaLUK CTAaTUCTUYECKOTO XapaKTepa;

7. WToropoe noBTOpeHHe Kypca ajredpbl 1 HAYaJIa AHAJIU3A.

Bpeayﬂbmame U3yueHus namemamuKku Ha oazoeom YPOBHE YUEHUK 00/1ICeH

3HATH/IIOHUMATH



3HaYeHHEe MAaTEMaTHUYECKON HAyKW JJIsl pelIeHMs 3a/1a4y, BOZHUKAIOIIMX B TEOPUU M MPAKTUKE; MIMPOTY U B TO K€ BPEMsI OrPaHUYEHHOCTh NPUMEHEHUS
MaTeMaTUYECKUX METOOB K aHAJIN3y U UCCIIEJOBAaHHUIO MPOIIECCOB U SIBJICHUI B MIPUPOIE U OOIIECTBE;

3HAUEHUE MTPAKTUKU U BOIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMarTuke st (GOpMHUPOBAHUS U PA3BUTHS MaTEMaTUYECKON HAYKH; HCTOPUIO PA3BUTHSI T10-
HSATHUS YUCTIA, CO3/IaHUSI MATEMAaTHUYE€CKOT0 aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

YHHUBEpPCATbHBIA XapaKkTep 3aKOHOB JIOTUKHA MAaTEMAaTHYECKUX PACCYKICHUM, UX MPUMEHUMOCTD BO BCeX 00JIacCTsIX YeIOBEUECKOM JAEITeIbHOCTH;
BEPOSATHOCTHBIN XapakTep Pa3IMUHbIX IPOIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeTh

BBINOJIHATH apuMeTHuecKkue AelcTBUs, coyeTas YCTHblE M MUCbMEHHBIE NPHEMBbI, IPUMEHEHUE BBIYMCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAYECHUS
KOpHSI HATYPAJIbHOM CTETICHHU, CTENICHH C paIllMOHAILHBIM TOKa3aTeneM, Jiorapudma, UCIoIb3ys MPH HEOOXOAUMOCTH BBIYMCIUTEIBHBIE YCTPOUCTBA;
II0JIb30BATHCS OLICHKOW M IPUKHUJIKON IIPU MIPAKTUYECKUX PACUETAX;

IPOBOJUTH 10 M3BECTHBIM (JOPMYJIaM M TpaBUIIaM MPEOOpa3oBaHMsi OYKBEHHBIX BBIPAKEHUH, BKIFOUAIOIINX CTETICHU, PaIUKabl, JJOTapu(Mbl U TpH-
TOHOMETpUYECKHE (QYHKIIMNHU;

BBIYHUCIISITH 3HAUCHHSI YMCIIOBBIX M OYKBEHHBIX BBIPAKEHU, OCYIIECTBIISII HEOOX0IMMBIE TIOJICTAHOBKH U IIPe00pa30BaHus;

HCIIOJIb30BATD HpﬂOﬁpeTEHHbIe SHAHUA U YMCHUA B HpaKTH‘IECKOﬁ JesITeJIbHOCTH U NMOBCETHEBHOM KU3HU [J1s:

NPaKTUYECKUX PacdyeToB MO (opMyiaMm, BKItoyass (GOopMyJbl, COAEpIKaIINe CTENEHH, PaJuKabl, JorapudMbl U TPUTOHOMETpUUYECKHE (PYHKIIUH, HC-
N0JIb3YS IPU HEOOXOIUMOCTH CIIPABOYHbBIE MaTepUaIbl U MPOCTEUIINE BHIYUCIUTENbHBIE YCTPONUCTBA;

OYHKIIUU U TPAOUKHU

yMeTbh

OTIpeNieNATh 3HaueHue (PyHKIMH 110 3HAYSHUIO apryMeHTa IIPU Pa3JIMYHbIX Coco0ax 3aaHus GyHKINY;

CTPOUTH IpapMKU U3YUYEHHBIX (QYHKIUH;

OIHUCBIBATh MO IpauKy U B MPOCTEHIINX ciaydasx Mo (opMmyse MOBEIEHUE M CBOMCTBA (PYHKIMH, HAXOAUTH MO TpapuKy (GYHKIMHM HAauOOJIbLINE U
HauMEHbIIINE 3HAYCHMUS;

pelaTh ypaBHEHHMs, IPOCTEHIIINE CUCTEMbl YPaBHEHUH, UCIIOJB3Yys CBOMCTBA (GYHKIMN U UX IPadUKOB;

HCHOJIB30BaATH Hp](lOﬁpeTeHHl)le 3HAHUA U YMCHUSA B HpaKTl/[‘leCKOﬁ ACATECJIBbHOCTH U HOBCB}IHeBHOﬁ JKM3HMU 110

OMMCAHUS C TOMOIIbIO (PYHKIMM pa3IMYHbIX 3aBUCUMOCTEH, MpeicTaBIeHHs UX TpaduiyecKu, UHTEpIpEeTay rpapUKoB;

HAYAJA MATEMATHYECKOI'O AHAJIM3A

yMeTh



BBIYHUCIIATH IPOU3BOHBIE ¢ IEPBOOOPA3HBIE 2JIEMEHTAPHBIX (YHKIUI, HCIIOIb3Ys CIIPAaBOYHBIE MaTEPHUAJIbI;

UCCIIEIOBaTh B MPOCTEHIIUX Cly4yasX (YHKIMH Ha MOHOTOHHOCTb, HaXOAWTh HAWOOJbIINE U HAUMEHbLINE 3HA4YeHUS (PYHKIHHA, CTPOUTH TpaduKu
MHOTI'OYJICHOB U MPOCTEHIINX pallMOHANbHBIX (YHKIMH C HCIOIb30BAHUEM allllapaTa MaTeMATHYECKOI0 aHAIN3a;

BBIYHUCIIATH B MPOCTEHUIIINX CITydyasiX TUIOIIAAH C UCIIOJIb30BaHHEM IEPBOOOPA3HOM;

HCII0JIb30BATH npnoﬁpeTeHHme 3HAHUHA U YMECHUSA B HpaKTH‘leCKOﬁ AECATECJIBbHOCTH U HOBCCI[HEBHOﬁ JKU3HU U1
pelICHUA NPUKIAAHBIX 3aaa4, B TOM YHUCJIC COLMAIBHO-DKOHOMUYCCKUX U (bPISI/I‘-IGCKI/IX, Ha HauOOJIBIIIME U HAMMCHBIIINE 3HaA4YCHHUA, HA HAXO0XJICHUC
CKOPOCTH U YCKOPCHUI,

YPABHEHUA U HEPABEHCTBA

yMeTh

pelath palnMoHalbHbIE, ITOKa3aTellbHble U Jorapu(MUYECKUe ypaBHEHUS U HEPaBEHCTBA, NPOCTEHINE MPPALMOHANbHBIE U TPUTOHOMETPUYECKUE
YPaBHEHUS, UX CUCTEMBI;

COCTaBJIATh YPABHEHMS 1 HEPABEHCTBA 110 YCIIOBUIO 33]a4H;

UCIIOJIb30BAaTh JJIsl NPUOIMKEHHOTO PEIIeHNs] YpaBHEHUN U HEPABEHCTB IpaduuecKuil METox;

n300pakaTh Ha KOOPAUHATHON MJIOCKOCTH MHOXKECTBA PELICHUH MPOCTEHIINX YPaBHEHHUH U UX CHCTEM;

HCIO0JIb30BATh npuoﬁpeTeﬂnble 3HAHUA U YMECHUSA B l'[paKTI/I‘JCCKOﬁ JesITeJIbHOCTH U NMOBCETHEBHOM KU3HH JJISA
MMOCTPOCHUS U UCCIICAOBAHUS HpOCTCﬁH.IHX MAaTEMATHYCCKHUX MOﬂeHeﬁ;

3JEMEHTHI KOMBUHATOPHUKH, CTATUCTUKHA U TEOPUH BEPOATHOCTEM

yMeTh
pemare npocTeiiiye KOMOMHATOPHBIE 331a4U METOA0M Iiepedopa, a TaKKe C UCIOIb30BaHUEM U3BECTHBIX (POpPMYIT;
BBIUKCIISTH B MPOCTEUIITNX CITyYasiX BEPOATHOCTH COOBITHI Ha OCHOBE IMOJICYETAa YK CIIa UCXOOB;

HCI0JIL30BATh IPHOOpeTEeHHbIE 3HAHUS U YMEHHS B PAKTHYECKOIl 1esiTeIbHOCTH M MOBCeJHEBHOM KM3HU IS
aHaJIN3a peaJIbHbIX YUCIIOBBIX JAHHBIX, IPE/ICTABICHHBIX B BUJE AHArpaMM, rpauKoB;
aHayM3a UHOpPMALIMK CTATUCTUYECKOTO XapaKTepa;



KanengapHo-temaTudeckoe mJiaHupoBaHue no ajredpe u Havyajgam anaau3sa 11 kiace

Ne ni/n HaumeHoBaHue pa3iesioB U TeM Bun 3a- Ko.1. Bun camocrosi- | Jlara npose-
HATHUA yac. | TeJIbHOH padoThl JAeHust
ITnan | ®akt

1 IloBTOpeHue Kypca ajaredpbl M HayaJ aHaausa 3a 10 kaace 2
1.1 Penienue nokazaTesnbHbIX U JIOrapu(pMUUECKHX YPABHEHUHN U HEPABEHCTB. Yn 1

Tpuronomerpudeckue GopMyIbI
1.2 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN Vi 1
2 Tpuronomerpnueckne GyHKIUH 13
2.1 OO0nacTp ornpeneneHus: © MHOYKECTBO 3HAUEHUH TPUTOHOMETPHUYECKUX (DYHK- Num 1

197071
2.2 OO0nacTp ornpeneneHus: 1 MHOKECTBO 3HAUEHUH TPUTOHOMETPHUYECKUX (yHK- 1

197071
2.3 YeTHOCTh, HEYETHOCTD, IEPUOJAUIHOCTh TPUTOHOMETPUYECKHUX (PYHKIUH Num 1
2.4 YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETPUUYECKUX (HYHKLIUH K 1 CamocrosTens-

Has pabora o0y-
YaoIIEro Xapak-
Tepa

2.5 CpoiicTBa pyHKIIMU Y=COSX U ee rpaduk Num 1
2.6 CaoiicTBa QyHKIIMHN Y=COSX U ee Tpaduk 1
2.7 CpoiicTBa pyHKIIMU Y=COSX U ee rpaduk K 1
2.8 CaoiicTBa hyHKIMH Y=SINX U ee rpaduk Num 1
2.9 CaoiicTBa QyHKIIMH y=SiNX U ee rpaduk 1
2.10 CaoiicTBa GpyHKInHU y=tgX u ee rpapuk Num 1
2.11 CaoiicTBa QyHKIMM y=tgX U ee rpaduk 1
2.12 O6o0611eHne no Teme «TpuroHomerpuyeckie QyHKIMI» Oy 1
2.13 KonTponbnas paborta «Tpuronomerpuyeckue QyHKIUN y3 1
3 IIpoun3BoHasi M ee NPUMEHEHHUS 16
3.1 [Ipenen nocnenoBarenbHOCTH Num 1
3.2 [TpounsBoaHas Nam 1
3.3 IIponsBoHas K 1 [IpoBepounas




pabora

3.4 ITpon3BosHas cTeneHHON PyHKINH Num 1
3.5 [TpounsBoHas cTeNeHHON QYHKIIUH Num 1
3.6 [TpaBwia quddepeHnupoBanus HNum 1
3.7 [TpaBwia quddepeHnnpoBanus K 1
3.8 [TpaBuna nuddepennupoBaHus K 1 Tect
3.9 [Tpon3BoIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKITHI Wum 1
3.10 ITpon3BoIHBIE HEKOTOPBIX JIEMEHTAPHBIX QYHKIUI Y 1
3.11 [Tpon3BoIHBIE HEKOTOPHIX DJIEMEHTAPHBIX QYHKIIUI I1 1
3.12 ['eomeTpruyecKuii CMBICIT IPOU3BOTHOM. Num 1
3.13 ["eomMeTprUECKUil CMBICIT POU3BOHOM. K 1
3.14 ['eomeTpruyeCKnil CMBICI IPOU3BOIHOM. Vi 1
3.15 0O6061menue no teme «IIpousBoHas U ee IPUMEHEHHS Oy 1
3.16 KonTponbnas pabora no teme «IIpon3BoHas 1 ee IpUMEHEHUSD y3 1
4 IIpumeHeHNe NPOU3BOAHONM K HCCIeTOBAHUIO QYHKIMIA 12
4.1 BozpacTtanue u yOpiBaHue QpyHKINN NuMm 1
4.2 Bospacranue u yobiBaHue GyHKIMU K 1
4.3 DKCTpeMyMbl PYHKLIUU Num 1
4.4 DKCTpeMyMbI PYHKIIMH K 1 Tect
4.5 ITpuMeHeHre NPOM3BOIHON K NOCTPOCHHUIO IrpadKoB (PyHKITHIHA Num 1
4.6 [IpmeHeHne nporu3BOIHON K MOCTPOEHUIO TpaduKOB QYHKIUI K 1
4.7 HauOounbiiee n HanMeHblee 3Ha4YeHUs (QYHKIMU WHM 1
4.8 Haubonbiiee n HaMeHbllIee 3Ha4eHUs! PYHKIUU Il 1
4.9 Haubonbiiee n HaMeHblIee 3Ha4eHUsI (PYHKLIUU I1 1 [IpoBepounas
pabota
4.10 BeinykiiocTs rpaduka GyHKIINHN, TOUKH nepernba NuMm 1
411 O606menue o Teme «I[IpuMeHeHne MTPOU3BOTHON K HCCIIETIOBAHUIO (DYHK- Oy 1
1050705
4.12 Konrtponsnas padora no teme «IIpuMeHeHre Npon3BOAHOM K UCCIIEAOBAHUIO | Y3 1
byHKIHI
5 HuTerpan 11
5.1 ITepBooOpaznas Num 1
5.2 IlepBooOpazHas K 1




5.3 [TpaBua HaXOXKIEHUS IEPBOOOPAZHBIX Num 1

5.4 [TpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX 1

5.5 [TpaBua HaXOXKIEHUS IEPBOOOPA3HBIX K 1 Tect

5.6 [lmomaae KpUBOJIMHENHON TPANIELIMK U UHTErpaJl. Nuam 1

o.7 [1101ma1b KpUBOJIMHEHHON TPAIEIMU U UHTETPAJL. Vi 1

5.8 ITpuMeHeHre NPOM3BOIHON M MHTErpajla K peIleHUI0 PaKTHYECKUX 3aJau Hum 1

5.9 O6o06mienne no Teme «IlepBooOpa3Has U HHTErpam Oy 1

5.10 06061menue o teme «IlepBoobpasznas v HHTErpaI» Oy 1

5.11 KonTponbHas padbora no teme «IlepBoobpaszHas u uHTErpa» y3 1

6 KomOunnaropuka 10

6.1 [TpaBwiio mpoun3BeIeHUs Num 1

6.2 [TepecTanoBkH Num 1

6.3 [TepecTanoBKH K 1

6.4 Pa3menenus Num 1

6.5 Coueranus u UX CBOICTBa WNum 1

6.6 CoueTaHus U UX CBOHCTBA K 1

6.7 bunom Herotona Num 1

6.8 bunom Herotona K 1

6.9 O606mn1enne o Teme «KomOuHaTOpHKa» Oy 1

6.10 KonTtposnbHas padota no reme «KomOuHaTOpHKa» y3 1

7 DJIeMeHThI TeOPUH BEepPOSITHOCTEH 11

7.1 CoObiTus Num 1

7.2 KomOunanmst coOwrtuii. [IpoTHBOMOIOKHBIE COOBITHS Nam 1

7.3 BeposiTHOCT cOOBITHS Y 1

7.4 BeposiTHOCTB cOOBITHS K 1

7.5 CrnoxeHue BEpOITHOCTEH Num 1

7.6 CrnosxeHue BeposiTHOCTEN K 1

7.7 HezaBucumble coObITHS. YMHOXKEHHE BEPOSTHOCTEN NuMm 1

7.8 Cratuctudeckas BEpOSITHOCTh Num 1

7.9 CratucTtnueckast BEpOSITHOCTh K 1 CamocrosTens-
Has paboTa KOH-
TPOJIUPYIOIIETO

XapakTepa




7.10 O06001eHue o TemMe «JIEMEHTHI TEOPUH BEPOSTHOCTEH Oy 1
7.11 KonrponbHas pabora 1o Teme «JeMEHThI TEOPHH BEPOSITHOCTEN» y3 1
8 Crartucruka 8
8.1 CriyyaiiHble BEJIMUUHBI Num 1
8.2 CiydaiiHble BETUYNHBI K 1
8.3 IleHTpanbHBIC TCHICHIINH Vi 1
8.4 [leHTpanbHbIC TEHICHIIUH K 1
8.5 Mepsi pazdpoca Num 1
8.6 Mepsl pa3bpoca i 1
8.7 O6o06u1enue no Teme « CTaTHCTUKAY Oy 1
8.8 KonTtponbHast pabora o Teme «CTaTUCTHKA V3 1
9 Hrorosoe noBTopenne 3
9.1 Brruncnenus u npeoOpa3oBanus. 3a1a4u Ha MPOLICHTHI Oc3 1
9.2 UwucnoBbie HEPABEHCTBA U YUCIIOBBIC TPOMEXKYTKH. YTpoienue anredbpanye- | Oc3 1
CKHUX BBIpQKCHUH
9.3 [TpeoOpazoBanue norapu(PMUIECKUX U TPUTOHOMETPUIECKHUX BHIPAKCHHUN Oc3 1 Tecr
UTOIro 85

YciaoBHBIE 0003HAYECHUS.

HNHM - n3yyenue HOBOro marepuaia

VY3 -ypok KOHTpOJIsI 3HAaHUU

OY - ob6obmarommii ypox

K - xoMOMHUpOBaHHBIN YPOK

IT - mouckoBbIN ypOK

YII - yaCTUYHO NTOMCKOBBIN YPOK

VII - yueOHBIi TpaKTUKyM

OC3 - ypok 000011eHUS ¥ cCHCTEMaTH3alluu 3HAHUIT
IIC3 - ypok npuMeHEHHs U COBEPIICHCTBOBAHUS 3HAHUI
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1. Tlmakater «AnrebOpa u Havana aHanmu3a 11».

2. JlunakTUdeckuil Marepuan (KapTOuKH, TECThI, KOHTPOJIBHbIE U CAMOCTOSTEIbHBIE paOOTHI).

3. Jluneiika kimaccHast 1 M gepeBsiHHASI.

YuyeoHo-MeToanyeckoe odoecneyeHye npeamMera:
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2.Meronnyeckue peKoMeHIauu K yaeOnnkam Matematuku st 10-11 kmaccos, xxypraan «Matemaruka B mkose» Ne7-2014ropn;
3.Anrebpa u Hauana aHanuza: Yueb. ans 10—11 k. obmeobpazosat. yupexxaenuii /II.A.AnumoBa u ap.; [loa. pen. A.H.Tuxonosa. — M.: [IpocBeuienue,

2013.
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6.AnreOpa u Havana aHanuza: Yueb. g 10 k. obmeoOpasosart. yupexaenuit /C.M. Hukonsckuii, M.K. [Toranos, H.H. Pemernukos, A.B. [lleBkuH. —
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M.: Ilpocsemenue, 2015
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INOACHUTEJIbBHASA 3AIITMCKA

OCHOBHBIE LIENIN Kypca:

-OBJIAJICHUC CHUCTEMOM MaTeMaTUYSCKUX 3HAHUU U YMGHHfI, H€O6XOI[I/IMBIX IJId IPUMCHCHUS B Hp&KTH‘-IGCKOfI ACATCIIbBHOCTH, U3YUCHUA CMCIKHBIX NUCHHUII-
JIMH, MPOJIOJIKEHHS 00pa30BaHuUs;

-MHTEIUICKTYalIbHOE Pa3BUTHE, (POPMHUPOBAHUE KAUECTB IMYHOCTH, HEOOXOAMMBIX YEJIOBEKY JUIsl MTOJIHOLIEHHOW KU3HU B COBPEMEHHOM O0IIeCTBE: SICHOCTh U
TOYHOCTb MBICITU, KPUTUYHOCTH MBIIIJICHHS, UHTYUIUS, JJOTHYECKOE MBIIICHUE, AJIEMEHThI AITOPUTMUYECKON KYIbTYPhI, TPOCTPAHCTBEHHBIX MPE/ICTaBIIEC-
HUH, CHOCOOHOCTH K IPEOI0JICHUIO TPYAHOCTENH;

-popmMupoBaHue TpeICTaBICHUN 00 UAESIX U METOJaX MaTeMAaTUKH KaK YHHBEPCAJIBHOTO S3bIKa HAYKH M TEXHUKH, CPEACTBA MOJCIUPOBAHUS SIBICHUM U
IIPOLIECCOB;

-BOCIIUTAHUE KYJIBTYpPbI JMYHOCTH, OTHOILIEHUS K MAaTEMAaTHUKE KaK K YaCTH OOIIeUeI0BEYECKON KyIbTypbl, HOHUMaHHE 3HAUMMOCTH MaTeMaTUKU J1JIs1 Hayy-
HO-TEXHMUYECKOI'0 IIporpecca;

-npuoOpeTeHne KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTUYECKHU 3HAYMMbBIX YMEHUH, (DOPMHUPOBAHUE SA3bIKA OMUCAHUS 00BEKTOB OKPYXKAIOIIETO MUPA,
AJId pa3BUTHUA MIPOCTPAHCTBEHHOI'O B006pa)K€HI/I$I U UHTYUIHUH, MaTeMaTHUEeCKOM KYJIBbTYPBI, AJId 9CTCTUUCCKOTIO BOCIIMTAHUSA 06y11a101111/1xcs1. HSyLIGHI/IC reo-
METPUU BHOCHUT BKJIA] B Pa3BUTHUE JIOTUYECKOTO MBIILICHUS, B JOPMUPOBAHUE TIOHATHUS JOKA3aTEIbCTRA.

3amaun U3y4CHUS:

-U3Y4YUTh IIOHATHUS BEKTOPA;
-pa3BUThH NIPOCTPAHCTBEHHBIE NMPEACTABIECHUS U U300pa3UTENbHBIE YMEHHS; OCBOUTH OCHOBHBIE (DaKThl U METOJIbI CTEPEOMETPHUH, TO3HAKOMUTHCS C IPO-
CTEUIINMU ITPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOWCTBAMU;

-OBJIAJICTh CUMBOJIMNYECKUM A3BIKOM MAaTEMAaTUKH, BI)Ipa6OTaTI> Q)OpMaHBHO-OHCpaTI/IBHI)IG MAaTEMaTUUICCKHUEC YMCHUS U HAYYHUTHCA IIPUMCHSATH UX K PCHICHUTIO
reOMETPUYECKUX 3a/1ay;

-C(l)OpMI/IpOBaTI) MNpeaAcCTaBJICHUA 00 HN3YYaCMBIX TOHATHUAX U MCTOAAaX KakK BaKHEHIITNX CpeACTBAaxX MaTEMaTUUICCKOTO MOACTIUPOBAHUA PCAJIBHBIX

IIPOLECCOB U SIBJIEHUM.

KonnyecTBO VUeOHBIX YACOB:
B rox— 51 gac
B ToMm yucie:

KonTponsHbix padot-4



DopMBI TPOMEKYTOYHOHN U UTOTOBO# aTTectarmu: [IpomexxyTounas arrectanus IpoBOIUTCS B (hOpME TECTOB, KOHTPOJIBHBIX, CAMOCTOATENbHBIX, pa0oT U
MaTeMaTHYECKUX JUKTaHTOB. MITOroBas arrecranus NpeayCMOTpeHa B BUE aIMUHUCTPATUBHON KOHTPOJIBHOM paboTHI.

YpoBenb 00yueHuss — 6a30BBbIii.

OTnHYUTENbHBIE 0COOEHHOCTH pa6oqel71 IPOTPaMMEI 110 CPaBHECHUIO C IPUMEPHOM . HET.

Cpok peanu3zanuu paboyeit yueOHOM IporpaMMbl — OJIMH Y4€OHBIHN TOJI.

OTIMYuTENIbHEIC OCOOCHHOCTH pa60qel71 OporpaMMsal 110 CPaAaBHEHHIO C HDI/IMG‘DHOﬁI HET




el A

IHHEPEYEHbB PA3JEJIOB (TEM) TIPOI'PAMMBbI

BexkTops! B ipocTtpancTBe.(6 4acoB)

Meroa koopauHaT B ipocTpaHcTie. (11 gacos)

Hunuaap, konyc u map. (13 yacos)

O06bEMbI Ten. (15 yacoB)

3aKITI0YNTEIbHOE IIOBTOPEHUE TIPU MOJATOTOBKE K UTOTOBOM aTTECTAIMH 110 TeOMETpuH (6 4acoB)



COJAEP/KAHUE TEM YYEBHOI'O KYPCA

BekTopbl B npocTpancTBe. MeToa KoopaAuHAT B mpocTpancrie. (15 u).

[IpssMmoyrosbHasE cUCTeMa KOOPJIMHAT B MMPOCTpaHCTBE. PaccTosiHre MeX Iy TOUKaMu B IPOCTpaHCTBE. BekTopsl B mpocTpancTBe. J{irHa BekTopa. Pa-
BEHCTBO BeKTOpOB. CII0)KEHHE BEKTOPOB. Y MHOKEHHUE BEeKTOpa Ha yucio. Koopauuater BekTopa. CKaIIpHOE MTPOU3BEACHUE BEKTOPOB.

Lenw: ssedenue nonsmue npsamoy2orbHol cucmembl KOOPOUHAM 6 NPOCMPAHCMEe; 3HAKOMCMEO ¢ KOOPOUHAMHO-8EKIMOPHbIM MEeMOOOM DeuleHus
3a0au.

Llesm: chopMHpPOBATh Y yYalIMXCS YMEHUS PUMEHSATh KOOPIMHATHBIA M BEKTOPHBIA METO/IbI K PEIICHHUIO 3a/1a4 Ha HAXOXKIACHUE JUTMH OTPE3KOB H
YIJI0B MEX]Ty TIPSIMBIMU U BEKTOpaMH B MPOCTPAHCTBE. B X0/1e M3ydeHUs TeMBI 1IeJIeCO00pa3HO HCIIOIh30BaTh aHAIOTHIO MEXKTY PACCMaTPHUBACMBIMU TTOHSI-
TUSIMHU Ha MJIOCKOCTH U B MPOCTPAHCTBE. ITO MOMOKET ydalumcs 6osee rmy0oKo U OCO3HAHHO YCBOUTH M3y4aeMblid MaTepHal, yICHUTh COEPKaHUE U Me-
CTO BEKTOPHOT'O U KOOPAHMHATHOTO METOOB B KYpCce T€OMETPUU

OcHOBHasda 1 e b— 0000MUTh U CHCTEMAaTU3UPOBATh MPEACTABICHUS yUAIIUXCS O AEKAPTOBBIX KOOPJMHATAX U BEKTOPAX, TO3HAKOMHUTH C MO-
JSIPHBIMU ¥ C(hepUICCKIMH KOOPIMHATAMH.

W3ydeHne KOOpAMHAT U BEKTOPOB B MPOCTPAHCTBE, C OJIHOM CTOPOHBI, BO MHOTOM MOBTOPSET U3yUYE€HHE COOTBETCTBYIOUIUX TEM IIAHUMETPHUH, a C
JPYTO¥ CTOPOHBI, TACT anreOpandecKuii METO] PEIICHHS CTEPECOMETPHUSCKHX 3a7ad.

2.1HummHap, konyc, map (13 u)

OcHoBHbI€ 251eMeHTHI ceprl U mapa. Banumuoe pacnonoxenue cgepbl U MmI0ckocTi. MHOTOrpaHHUKH, BIMCAHHBIE B cepy. MHOrOrpaHHUKH, OMU-
caHHble 0K0JI0 cdepsl. Llmmuap u koHyc. @Urypsl BpamieHus.

Heanb: guipabomka y yuawuxcsa cucmemamuieckux c8e0eHull 00 0CHOBHbIX 8UOAX MeJl BPAUEHUSL.

IHesn: 1aTh yyamuMcsi CUCTEMaTHUYECKUE CBEJICHHsI 00 OCHOBHBIX BUAAX TeJ BpalleHus. M3yueHne Kpyribix Tl (LMIMHIpA, KOHYCa, I1apa) 3aBep-
[IaeT U3yYE€HUE CUCTEMBl OCHOBHBIX MPOCTPAHCTBEHHBIX F€OMETPUUECKHX Tell. B X0/ 3HaKOMCTBa C TEOPETUUYECKUM MaTepHUajJIoM TeMbl 3HAUUTENIbHO pa3-
BHBAIOTCS IIPOCTPAHCTBEHHBIE NPEACTABICHUS YUALUXCsl: KPYIJIbIE TeJla pacCMaTpUBATh HA MPUMEPE KOHKPETHBIX N'€OMETPUUECKHX TEJ, U3y4aTh B3aUMHOE
pacmojioKeHue KPYTibIX Tel U IJIOCKOCTEH (KacaTelbHbIE U CEKYIIHME TUIOCKOCTH), 03HAKOMUTH C MOHSATUSMU OMHCAHHBIX M BIIMCAHHBIX MPU3M U MHPaAMUJ.
Pemrate Gosblioe KOJIUYECTBO 3a7a4, YTO MO3BOJISIET MPOJIOJIKHUTE PA0OTy MO (POPMHUPOBAHUIO JTOTUIECKUX U IpaUUeCKUX YMEHUH.



OcHOBHAas 1 eab— cHopMUPOBATH MPEACTABICHHS YUAIIUXCS O KPYIJIBIX TEIaX, U3YYUTh CIlydad UX B3aUMHOTO PACHOJI0KEHHS, HAYYUTh U30-
OpaxaTh BIHCAHHBIC M OMHMCAHHBIC (PUTYPHI.

B nanHoli Teme 0000IIal0TCs CBEACHUS U3 IUIAHUMETPUH 00 OKPY)KHOCTH M KPyTre, O B3aMMHOM PACIIOJIOKEHUU NPSMON U OKPYXKHOCTH, O BIIHMCAH-
HBIX ¥ ONMCAHHBIX OKPYXHOCTSX. 3/1€Ch y4alluecst 3HaKOMSTCS ¢ OCHOBHBIMU (pUTypaMy BpaIlleHUsl, BBIACHSIOT UX CBOWCTBA, Y4aTCsl MX M300paxarh U pe-
IaTh 3aa4 Ha GUTyphl BpamieHus. PopMupoBaHuio Oosee rTyOOKUX MPEACTABICHUN YUaIIuXcs MOTYT CIIY>KUTh 337a4l Ha KOMOMHAIIMK MHOTOTP aHHUKOB
U Quryp BpaleHus.

3. O6bem u maomaab noBepxuoctu (14 u).

[Tonsite o6beMa u ero coiictBa. O0beM HUWIHHIPA, MPSAMOYTOJIbHOTO Mapaienenunena u npusMel. [Ipunnun Kasansepu. O6bvem nupamusl. O0b-
€M KOHyca M yceueHHoro KoHyca. O0beM mapa u ero yacteid. [lnomaas noBepXHOCTH MHOTOIpaHHUKA, WIMH]Ipa, KOHYCa, YCeUeHHOro KoHyca. [lnomans
MOBEPXHOCTH IlIapa U ero 4acTeu.

Henab: cucmemamusayus uzyuenuss MHO202PAHHUKOS U Mell 8PAUEHUs 8 X00e peuleHus 3a0ad Ha 8bIYUCTeHUe UX 00beMO8.

Llesin: mpOJOMKUTH CUCTEMATHUECKOE H3yUYeHNE MHOTOTPAHHUKOB U TEJI BPAILIEHHUs B XOJI€ PEIICHUS 3a/1a4 Ha BHIUMCICHUE UX 00HEMOB.

[TonsaTne o6beMa BBOAUTH MO aHAJIOTUH C TOHATHEM IUIOIIAH IIOCKOH (GUTYpPBI U (POPMYITHPOBATH OCHOBHBIE CBOIICTBa 0OHEMOB.

Cy1iecTBOBaHUE U €IUHCTBEHHOCTh 00beMa Tela B IIKOJILHOM Kypce MaTeMaTHKU PUXOIUTCS MPUHUMATh 0e3 T0Ka3aTeNnbCTBa,

Tak Kak BoIlpoc 00 o0bemMax IMPUHAJUIEKUT, [0 CYLIECTBY, K TPYJAHBIM pa3jeiaM Bbicliel MareMaTuku. [103ToMy HyKHBIE pe3yJabTaThl yCTaHABIIU-
BaTh, PYKOBOJICTBYSICH OOJIbIIIE HATJISIAHBIMU COOOpaKeHUSIMU. Y 4eOHBIM MaTepual riaBbl B OCHOBHOM JIOJDKEH YCBOUTHCS B MPOIIECCE PEIICHUs 3a/1au.

OcHoOBHas 1e€Jab— chopMUpOBaTh NPEICTABICHUS YUAIIUXCS O MOHATUIX 00beMa U IJIOIIA U TOBEPXHOCTH, BHIBECTH (POPMYJIbI 00BEMOB U
IUIOIAAeH TOBEPXHOCTE OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYYUTh peliaTh 3a/laui Ha HaXO0XXJIeHHe 00BbEMOB U IIJIOMIAJIe MOBEPXHOCTEH.

N3yuenne 00beMOB 0000IIACT ¥ CUCTEMATU3UPYET MaTEpHall INIAHUMETPUH O TUIOMIAAAX Iockux ¢uryp. [Ipu BeiBoae hopmyn 06beMOB HCTIONIB3Y-
eTcs npuHuun KaBanbepu. IT0 MO3BOJISET YUCTO T€OMETPUUECKMMH METOaMH, O€3 MCII0JIb30BaHMsI MHTErpalla WM NpeAeIbHOro nepexoia, HalTH 00beMbl
OCHOBHBIX IPOCTPAHCTBEHHBIX (UTYp, BKJIIOUasi 00bEM I11apa U €ro YacTe.

[TpakTryeckas HanpPaBIEHHOCTb 3TON TEMbI OIpeenseTcs OOIbIINM KOJIMYECTBOM Pa3HOOOpa3HbIX 3a/1a4 Ha BBIYMCICHHE 00BEMOB U IUIOIIAAEH MOo-
BEPXHOCTEM.

IMoBTOpenue (9 4.)

Hean: nosmopenue u cucmemamuzayusi mamepuana 11 xnacca.

Ilesu: MOBTOPUTH U OOOOIIUTE 3HAHUS M YMEHHUSI, YUalMXCsl Yepe3 PElICHUE 3a/1a4 110 CJSTYIONM TeMaM: METOJI KOOPIUHAT B MPOCTPAHCTBE; MHOTO-
TpPaHHUKH; TCJIa BpaHIeHI/ISI; O6’I)éMBI MHOT'OT'PaHHUKOB U TCJI BpalllCHUA



IHHEPEYEHDB OBA3ATEJIbBHBIX KOHTPOJIBHbBIX PABOT

1. KontpomasHas pabora Ne 1 mo teme «MeToj KOOpAUHAT B IPOCTPAHCTBEY
2. KontponbHas padota Ne 2 o teme «{ununp, KoHyc, m1ap.
3. Konrponsnas padora Ne 3 mo teme «OOBEMBI TE»



TPEBOBAHUSA K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIUXCA

B pesynomame usyuenus kypca ceomempuu 11 knacca ooyuarowuecs: 00N4CHYL:

3HATH/IIOHUMAThH

3HaUCHHE MaTeMaTHYECKON HAyKHU JJI1 pCHICHUS 3a4a4, BO3SHUKAOIINX B TCOPUH U ITPAKTUKE,; HIUPOTY U B TO K€ BPpEMsI OTPAaHUYCHHOCTD ITPUMCHCHU L
MAaTCMAaTUYCCKUX MCTOAOB K aHAJIM3Yy U UCCICJOBAHHIO ITPOLICCCOB U SIBIICHHUI B pupoac u O6HICCTBG;

3HAYCHHUC IIPAKTUKHU U BOIIPOCOB, BO3HHUKAIOIIUX B caMOM MaTeMaTHKe JJIA (1)OpMI/Ip0BaHI/I$I " pa3sBUTHUA MaTeMaTH4YEeCKOU HAayKH; UCTOPUIO PA3BUTUIA
IMOHATHA YKCiia, CO3AaHA MAaTCMATUYCCKOI'0 aHaJIM3a, BOSHUKHOBCHUA U Pa3BUTUA I'COMCTPUH;

YHHBepcaHBHLIﬁ XapaKTEPp 3aKOHOB JIOTHKHW MAaTEMATHYCCKUX paccy;meHHﬁ, HX IIPUMCHUMOCTDB BO BCCX 00J1aCTAX YeJIOBEYECKOM ACATCIIBHOCTH,

yMeThb

pacro3HaBaTh Ha YePTeKax U MOEISAX MPOCTPAHCTBEHHBIE (JOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X OMUCAHUSIMU, U300pAKESHUSIMH,
OTIHCHIBATH B3aUMHOE PACTIONOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, APSYMEHMUPOBANb CEOU CYHCOEHUsL 00 IMOM PACNONIONHCEHUU,
AHATM3UPOBATH B MPOCTEUIIUX CIyYasiX B3aUMHOE PACIOIOKEeHHE 00BEKTOB B MPOCTPAHCTBE;

M300paxxaTh OCHOBHBIC MHOTOTPAHHHUKH W KPYTJIBIE TEJIa; BHIMOIHATH YUSPTEIKH TI0 YCIOBHUAM 3a/1a4;

cmpoums npocmetiuiue ceveHus Kyoa, npuzmul, NUPamuobwl,

pemaTh IIAHUMETPUIECKHE U TIPOCTEHINNE CTEPEOMETPUICCKUE 331Ul Ha HAXOXKIEHUE TeOMETPUICCKIX BEIMYMH (JIJTUH, YTJIOB, IJIOMIAAeH, 00he-
MOB);

UCIIOJIb30BATh NIPU PEIICHUHU CTEPEOMETPUYCCKHX 3aJ1a4 TUTAHUMETPUIeCKHe (DaKThl U METOJBI;

MPOBOJMTH JOKA3aTENbHbIE PACCYKACHHS B XO/Ie PEIICHUS 3a71a4

HCIIOJIb30BATH npnoﬁpeTeHHme SHAHUA U YMECHUHA B npaKanecxoﬁ JeATeJIbHOCTH U MOBCETHEBHOM KU3HM 15

UCCIIeIOBaHMsI (MOJIETMPOBAHUS) HECTOKHBIX MPAKTUUECKUX CUTYallMi Ha OCHOBE U3yUEHHBIX (POpMYJ U CBOUCTB (QUTYD;
BBIYUCIICHHS] 0OBEMOB U IUIONIAIel TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJl MPHU PEIICHUH NMPAKTUYECKUX 3a/1a4, UCTIONb3Ys IPU HEOOXOIMMOCTH CIIpa-
BOYHUKH U BBIYMCIIUTEIIBHBIE YCTPOMCTBA.



KPUTEPUM 1 HOPMbI OLIEHKH 3HAHUI, YMEHU 1 HABBIKOB OBYUYAIOHINXCS IO MATEMATHUKE

1. O11eHKa MMCHbMEHHBIX KOHTPOJILHBIX Da6OT 06an}oumxc;1 10 MaTCMaTHKE.

OTBeT OLIEHUBAETCSI OTMETKOM «5%», €CIIH:
» paboTa BHITIOJHEHA IMOJTHOCTHIO;

» B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHWUHU PEUICHHS HET MIPOOCIIOB M OMIHOOK;
» B PEUICHUM HET MaTEMaTHYCCKUX OIMMOOK (BO3MOXKHA OJ[HA HETOYHOCTb, OIMCKA, KOTOpas He SABJSICTCS CJICICTBUEM HE3HAHUS WM HETIOHUMAa-
HUS y9eOHOTro Marepuana).

OtMeTKa «4» cTaBUTCH B CJEAYIOIIMX CJAYYAAX:
» paboTa BbINOJHEHA MOJHOCTHIO, HO 000CHOBAHHUSI IIATOB PelIEHUs HEJOCTATOYHBI (€C/IM yMeHUe 000CHOBBIBATH Paccy:KAeHHUs He sIBJIs-
JIOCH CeHAJBHBIM 00bEKTOM NMPOBEPKH);
» JOoNylLIeHbI OHA OIIMOKA HJIM eCTh ABAa — TP HEA04YETa B BHIKJIAIKAX, PHCYHKAX, YepTe:Kax Hiau rpadgukax (ecim 3TH BHAbI padoT He
SIBJISUIMCH CIIENHAIBHBIM 00BEKTOM NPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CJIN:
» JomyiieHo 0oJiee 0HOM OMIMOKY WM OoJiee IBYX — TPeX HeI0YETOB B BBIKJIAKAX, YepTeKax Win rpadukax, Ho odydawuuiics odaaga-
eT 00513aTeIbHBIMH YMEHHUSIMU 110 MIPOBePsSieMOii Teme.

OTMeTKa «2)» CTABUTCHA, €CJIM:
» J0omyuIeHbl CylecTBeHHbIe OIIMOKH, MOKA3aBIINe, YTO 00y4aloLuiics: He 00J1a1aeT 0053aTeIbHBIMU YMEHUSIMH 110 TAHHOI TeMe B MOJIHOMH

Mepe.

OtmetKka «1» cTaBUTCH, €CJIN:
> paboTa moka3aJjia moJiHoe OTCYTCTBHE Y 00y4arolIerocsi 00si3aTeJIbHbIX 3HAHUIT M YMEHH i 110 MPoBepPsieMOii TeMe WJIM 3HAYNTeJIbHAs 4acTh
padoThI BHINOJIHEHA HE CAMOCTOSITEIBHO.



YuuTeb MOXKeT NOBBICUTH OTMETKY 3a OPHFHHaHLHBIﬁ OTBET Ha BOIIPOC WJIN OPUTHHAJBHOC PCIICHUE 3aJaYU, KOTOPbIC€ CBUAECTC/ILCTBYIOT O
BBICOKOM MAaTEMAaTHYIE€CKOM Pa3sBUTUH oﬁyqammerocs[; 3a pelicHue 0oJ1ee CJI0KHOI 3aJavdy UJIk OTBET HaA 00J1ee CJI0KHBIM BOIIPOC, NPEAJIOKCHHDBIC
oﬁy'{alomeMyCﬂ AOIMOJJHHUTECJIbHO IMOCJIC BBINNOJIHCHUS UM KAKHX-JIH00 APYrux 3aJaHUM.

2.011eHKa YCTHBIX OTBETOB 00yYalOUIMXCd 10 MaTeMaTUKE

OTBeT OLleHNBAETCsl OTMETKOM «5», €CIIU YUEHHUK:
» TIOJIHO PacKpbUI COJEpKaHNE MaTepraia B 00beMe, IPeTyCMOTPEHHOM IPOTrPaMMON U YIeOHHKOM;

» W3I0XHJI MaTepuall FPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3Yysl MaTeMaTHYECKYI0 TEPMHHOJIOTHIO M CHMBOJIUKY, B ONPEAEICHHON JIOTHYECKOH mo-
CJIEIOBATEIbHOCTH;

» TIPaBWIBHO BBIITOJIHUI PUCYHKH, YEPTEXKH, TPaUKH, COMMYTCTBYIOIINE OTBETY;

» T0Ka3aJl yMEHHE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH NPHUMEPAaMU, IIPUMEHSITh €€ B HOBOM CHTYalldH TP BBIOJIHEHHH MTPAKTUYECKOTO 3a-
JaHMS;

» TIPOJIEMOHCTPUPOBAI 3HAHUE TEOPUHU pPaHEe U3YYCHHBIX COMYTCTBYIOUINX TeM, C(HOPMHPOBAHHOCTh U YCTOWYMBOCTH MCIIOJIB3YEMBIX IIPH OTBETE
YMEHUH U HAaBBIKOB;

» 0TBEYaJ CaMOCTOSTEIbHO, 0€3 HAaBOAAIINX BOIPOCOB YUUTEIS;

» BO3MOXXHBI OJIHa — JIB€ HETOYHOCTH IMPH OCBEUICHHE BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBHIKJIAJKAX, KOTOPHIE YYCHHK JIETKO MCIIPABHII TOCIE
3aMEYaHUs YYUTEI.

OTBeT OlIEHUBAETCS 0TMETKOM «4», €CJIM YAOBJIETBOPHAECT B OCHOBHOM TpeﬁonammM Ha OLICHKY «5», HO IIPH 3TOM UMEET OAUH U3 HEJOCTATKOB:
> B H3JIOKEHHH AOMYIIICHbI He0oIbIINe l'lp()ﬁe.]'ll)l, HE HCKA3UBUIICC MATEMATHYECCKOEC COACPKAHUEC OTBETA,
> AONYIICHBLI OAUMH — IBA HEA0YETA IIPHU OCBCHICHUHA OCHOBHOT'0 COACPKaHUSA 0TBETA, HCIIPABJICHHBIC ITOCJIC 3aMCYaHU YUUTECIIA,
> AOMYIICHBI omuoOKa uiu d0oJee ABYX HEI04Y€TOB IIPHU OCBCINCHUU BTOPOCTCNCHHBIX BOIIPOCOB UJIM B BBIKJIA/IKAX, JETKO HCIIPABJCHHBIC
mocJjae 3aMeJYaHudA yIUTE .

OtMeTKka «3» CTaBUTCH B CJACAYIOIIMX CJAYYAAX:

» HeIOJIHO PACKPBITO CoAep:kaHne MaTepuasa (coaep:KaHue H3J102KeHO (parMeHTapHO, He BCer/Ia Moc/1eJ0BaTe/IbHO0), HO OKA3aHo olliee
IMOHMMAaHHUEe BONPOCAa U NMPOAEMOHCTPHUPOBAHBI YMEHHU, J0CTATOYHbIE /115l YCBOCHHS NPOIPaMMHOI0 MarepuaJjia (onpeaeeHbl « TpedoBaHUsIMH K
MATeMATHYeCKOH MOAr0TOBKe 00y4aloMMXCs» B HACTOSLIEH MporpaMMe 1o MaTeMaTHKe);

» HMeJHCh 3aTPyJAHEHHs] WJIH JTONYIIeHbl OIIHOKH B ONMpeaeieHHH MaTeMaTHYeCKOil TEPMHUHOJIOTHH, YePTekKaxX, BbIKJIAAKAX, HCIPABJIeH-



HbIC IMMOCJIC€ HECKOJBKHUX HABOAALIUX BOIIPOCOB YUYHUTEJISA,

> YY€HHUK HE€ ClIPpaBUWJICH C IPUMEHCHUEM TEOPUH B HOBOI1 CUTyaluu IPA BBINMOJHCHUH NMPAKTUHYECCKOI0 3a1aHUSl, HO BBINNOJHUJ 3aJaHUA
00513aTeJILHOIO YPOBHSA CJOKHOCTH MO JaHHOI TEME,

> IpH 10CTATOYHOM 3HAHUHU TCOPETHYECCKOT0 MaTepuaJjia BbIIBJICHA HEAOCTATOYHasA C(l)OpMHpOBaHHOCTL OCHOBHBIX yMeHI/Iﬁ H HABBIKOB.

OTMeTKa «2» CTABUTCH B CJEAYIOMUX CJIyqasax:

» He PacKpbITO OCHOBHOE CO/Iep:KaHie Y4eOHOro MaTepuaJia;

> o0HapyKeHO He3HAHHe YYEHHKOM 00JIbIIel Wi Hanbo1ee BAsKHOW YACTH y4eOHOT0 MaTepuasa;

» JonyuieHbl OIIMOKHU B ONpeieJieHMU MOHSTHI, TPH MCNOJIL30BAHNH MAaTeMaTHYeCKOil TEPMHUHOIOTHH, B PUCYHKAX, YepTe:Kax Hiu rpau-
KaX, B BBIKJIA/IKaX, KOTOpPbIe He HCIPABJIEHbI M10CJIe HECKOJIBLKUX HABOASAIIUX BOIPOCOB YUUTeIs.

OtMmetKka «1» cTaBUTCH, €CJIN:
» YYCHUK OOHApPYKWJ MOJIHOC HE3HAHHE W HEIMIOHMMAaHUE M3Y4aeMOro y4eOHOTO MaTepuaia WA HE CMOT OTBETHUTh HU Ha OJUH M3 IOCTABICHHBIX
BOITPOCOB 10 U3YYEHHOMY MaTepHuaiy.

3. OOmias knaccudukanus ouMOoK.
[Ipu onienke 3HaHUMN, yMEHUHN U HABBIKOB 00YYaIOIIMXCSl CIEAYET YUMTHIBATh BCE OUIMOKH (rpyOble ¥ HErpyOble) U HEAOUYETHI.
3.1. I'py0bIMHU CUHUTAKOTCH OLINOKU:
- HE3HaHUE ONpeeNICHUs] OCHOBHBIX MOHSATHH, 3aKOHOB, MTPABUJI, OCHOBHBIX MOJOXEHUN TEOpUH, HE3HaAHHE (OopMyIl, 0OLenpu-

HATBIX CHUMBOJIOB

0003HaYCHHI BCJIMYMH, CAUHUL UX U3MCPCHUS,
- HE3HaHHE HAaMMEHOBAaHUN €IUHUIL HU3MCPCHUS;

- HEyMEHHE BBIJICJUTh B OTBETE I1aBHOE;
- HEyMEHHUE MPHUMEHSTh 3HAHUS, AITOPUTMBI JUIS PEIICHUS 33124,

- HEyMEHHE JeNaTh BBIBOJbI U 000OIICHMUS;

- HEYMEHHE YHTaTh U CTPOUTH rpaduKy;

- HCYMCHHC MMOJIB30BATHCA ICPBOUCTOYHUKAMU, yqe6HHKOM " CIIpaBOYHUKAMMU,;
- TIOTepsl KOPHS WM COXPAaHCHHE TOCTOPOHHETO KOPHS,

- oTOpaceiBaHME 0€3 00BSICHEHUN OJTHOTO U3 HUX;

- PaBHO3HAYHBIC UM OIHI/I6KI/I,

- BBIUHCJIHUTENbHBIC OMUOKU, €CIIM OHH HE SBJISIOTCS OMHUCKOM;



- JIOrAYECKUE OLIUOKH.

3.2. K Herpy0ObIM omm0KaMm ciielyeT OTHECTH:
- HETOYHOCTH ()OPMYIUPOBOK, OTPECIICHUH, TIOHATHH, TEOPHIA, BRI3BAHHAS HEMTOJIHOTONH 0XBaTa OCHOBHBIX MTPU3HAKOB OMPEACIIIeMO-

T'O TIOHSITHS WM 3aMEHOU OJTHOTO - IBYX U3 ATHX MPHU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTH TpaduKa;

- HEepalMOHAIBHBIA METOJ| PEIICHHS 3a/la4d WM HEJJOCTATOYHO MPOJYMaHHbBIH IJIaH OTBeTa (HapyIICHHE JOTHKH, TOJMEHA OTACIb-
HBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);

- HEepalMOHAIbHBIC METOBI PAOOTHI CO CIIPABOYHOM M JJPYrOi JIUTEPATYPOU;

- HEyMEHUE pelaTh 3aJla4d, BHITOIHATH 3aJJaHus B 00IIEM BUJIC.

3.3. HexoueramMu SIBIISFOTCS:
- HepaIlMOHAJIbHBIC TPUEMBI BEIYUCIICHUN U TIpeoOpa3oBaHMii;

- HeOpeXHOE BBIMOJIHEHUE 3aMNCEH, YePTEkKEH, cXeM, rpaduKoB.
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CIIMCOK JIMTEPATYPbI

[IpumepHas nmporpamMma o MmareMaTuke (miucbmo JlemaprameHTa rocyiapCcTBEHHOM MONUTUKY B 00pazoBanuu Muno6puayku Poccun ot 07.07.2005r Ne
03-1263)

"M .Ky3Henoa «I[IporpaMmsl 115t 0011e00pa3oBaTeIbHBIX KO, THMHA3WH, JumeeB. MaTemaruka. 5-11 xkimacce», M., «/Ipodar, 2000

E.N.KomyceBa «MaremaTnka: COOpHHUK MaTEpUAIOB IO pean3anuy (eaepabHOro KOMIOHEHTa TOCYIapCTBEHHOTO CTaHAapTa 00mero oo0pa3oBaHus B
o0pa3oBaTeNbHBIX YUpekIeHusax Boirorpanackoii odnactuy, Boarorpan, «Yaurensy, 2006

Artanacsa JI.C. I'eometpus: yueonuk st 10-11 kmaccoB oOmieo0pazoBatenbHbIX yupexkaeHuid., M., «I[Ipocsemenney, 2000

lNazeta «Maremartukay - npusoxeHue k razere «llepBoe ceHTAOPs».

Bypmuctposa H.B. IIpoBepounsie paboThl ¢ 3ieMeHTaMu TecTupoBaHus 1o reomerpun 11 knace, Caparos, «Jluneii», 2003

Epmosa A.Il. 'eomerpus 11 knacc. CamocTosiTeIbHbIE U KOHTPOJIBHBIE paboThl, MockBa, «nekca», 2003

AiiBazsn J[.®@. 'eomerpus 11 knacc. [Toypounsie niansl no yue6uuky JI.C Atanacsna. Yacts 1,2. Bonrorpan, «Yuutens- ACT», 2004



Ne | HaumeHoBa- Tema ypoka Koa-Bo | Tum ypo- | DiaeMeHTBbI TpeGoBaHusi K ypOBHIO Bua xon- DJIeMeHThI J10- Jomauinee 3a- Jara npoBene-
n/n | HUe pa3jieja 4acoB Ka co/iep KaHus NMOJArOTOBKH 00y4alOUIUXCs | TPOJIs. MOJIHUTEJIBHOIO | 1aHUe HHUS
NMPOrpaMmsbl H3mepure- | comep:kaHus.
1 mwiaH | ¢akr
1 BekTophl B IIpsimoyronbHas 1 YOHM Ilonsatue Bek- | 3HaTh NOHATHE MPSIMO- DpoHTaIIb- I1. 42
NPOCTPAHCTBE | CUCTEMa KOOPIH- TOpa B MPO- YTOJIEHOW CHCTEMBI KOOPJIU- | HBIH ompoc NeNe
MeTtoa KOOp- | HAT B IPOCTPAHCT- CTpPaHCTBE. HaT B IPOCTPAHCTBE. Y METh 40061,401(1.B)
IHHAT B MPO- | BE. PaBencrBo CTPOUTD TOUKY I10 331aHHBIM
crpancrBel5 BEKTOPOB. KOOpJMHATaM M HaXOAUTh
4acos Croxenue u KOOPJHMHATHI TOYKH, H30-
BBIYUTAHUE OpaskeHHOH B 3aJ]aHHOM CHC-
BEKTOPOB. TeMe KOOpAHHAT.
YMHOX€EHHe
BEKTOpa Ha
grcio. Kom- 3HaTh MOHATHE KOOPIMHAT
2 Koopaunate! Bex- | 1 KY IUTaHapHBIE BEKTOpa, Pa3o’KeHUE BEK- Texyrmmit I1. 43
TOpA. BekTOphl. Ko- | Topa mo KoopJuHAaTHBIM BEK- NeNe
OpIMHATHI TopaM. YMeTb BBIITOJIHATH 403,404,407
TOYKH M KOOp- | JEHCTBHA HaJ BEKTOPAMH C
JIMHATHI BEK- 3aJ]aHHBIMH KOOPAWHATAMH.
topa. IIpo-
cTeimue 3a-
Jlauu B KOOp- YMeTb BBHIOJHATH IEHCTBHA
quHatax. Cka- | HajJ BEKTOpPaMH C 3a/IlaHHBI-
3 Koopaunate! Bex- | 1 VII3Y JISIPHOE TIPO- MU KOOpJMHATaMH IIPH pe- Camocros- I1. 43
TOpA. H3BEJICHUE IICHWUH 3a/1a4. TeJIbHAs NoNo
BEKTOPOB. pabora 411,4098exum

JBrxeHus.




CBsi3b MEX]Y KO-
OpIMHATAMH BEK-
TOPOB U KOOPIUHA-
TaMH TOYECK.

[Ipocreiimue 3ana-
9H B KOOpPAWHATAX.

IIpocreiimue 3ana-
YH B KOOpAWHATaX.

[Ipocreiimue 3ana-
YW B KOOpPAWHATAX.

Yron Mexay Bek-
Topamu. Ckamsp-
HOE NPOU3BEICHNE
BEKTOPOB.

KV

YOHM

VI3Y

YOC3

YOHM

3HATh HOHSTHE PATHYC-
BEKTOpa MPOU3BOJILHON TOY-
KU TPOCTPAHCTBA. YMETh
MPUMEHATH IPU PELIICHUH
337124 paBEHCTBO BEKTOPOB,
KOJUIMHEAPHBIE BEKTOPHI U
KOMIUTAaHApPHBIE BEKTOPHI.

3HaTh (OPMYJIIBI KOOPAUHAT
CepelMHbI 0TPEe3Ka, JTHHEI
BEKTOpa 4epe3 ero Koopau-
HATBI U PACCTOSHUS MEXIY
IBYMs TOYKaMH. Y MeTh pe-
IIATh CTEPEOMETPHICCKHE
3a/1a9¥ KOOPIUHATHO-
BEKTOPHBIM METO/IOM.

YMeTs pemaTth cTepeoMer-
pHYECKHUE 33]1a491 KOOPIU-
HATHO-BEKTOPHBIM METOIOM.

YMeTb nctonb3oBaTh (hop-
MYJIBI JUISl peIeHuns 3a1a4
KOOPJMHATHO-BEKTOPHBIM
METOIOM.

3HAaTh MOHATHE YTIIa MEXKIY
BEKTOpPaMH U CKaJIIPHOTO
MIPOU3BEICHUS BEKTOPOB,
(bopMyITy CKaJIIpHOTO Mpo-
U3BEJICHUS B KOOpJUHATAX.
YMeTh NpUMEHSITh CKaJsip-
HOE NIPOM3BEJCHUE BEKTOPOB

Texymuit

CamocTos-
TeJIbHAas
pabota

IIposepou-
Has paboTa

Texymuit

®poHTans-
HBIH onpoc

I1. 44
NoNe
41868,419,4226

I1. 45
NoNe
424268,425a,426

I1. 45
NoNe
430,431aBr,432

JlomantHss KOH-
TpoJbHAs paboTa

I1. 46,47
NoNo 4418-3,
44368




10

11

12

Yron Mexay Bek-
Topamu. Ckamsp-
HOE TIPOU3BECHNC
BEKTOPOB.

Brruncnenue yrios
MEX]ly IPSIMBIMU U
IIJIOCKOCTSIMU.

Pemenue 3anauy.

LlentpanpHas
cummerpus. Oce-
Bast CUMMETpHUS.
3epkanbHas CUM-
metpust. [lapain-
JIETIbHBIN TIepeHoC.

IlenTpanbpHas

YII3Y

YOHM

YOC3

KY

Ipy peUICHUM 3a1a4.

3HaTh OCHOBHBIE CBOMCTBA
CKaJISIPHOTO TIPOU3BEICHHUS
BEKTOPOB. YMETh BBIYHCIIATH
CKaIISIPHOE MPOU3BEICHUE
BEKTOPOB U HAXOIUTh YTOJI
MEXy BEKTOPaMHU.

3HaTh KaK HCIOJIb3yeTCs
CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB IIPU PEIICHNH 3a-
Jlad Ha BBIYUCIICHUE YTIIOB
MEXAY OBYMS IIPSIMBIMH, &
TaKOKe MEXIy IpsMOil 1
IUIOCKOCTBIO.

YMeTb NpUMEHATH IIPU pe-
IICHUH 33124 (HOPMYJIbI CKa-
JIIPHOTO IIPOU3BE/ICHUS BEK-
TOPOB B KOOPJMHATAX, KOCU-
Hyca yIJla MeXay JTaHHBIMU
BEKTOpaMH 4epe3 UX KOop-
JIUHATBL, KOCHHYCA yIJa Me-
JKAY IBYMsI IPSIMBIMH, ME¥K-
Jly IPSMOI1 U IIIOCKOCTBIO.

3HATh NOHATHS ABIKEHUS
MIPOCTPAHCTBA U OCHOBHbIE
BUJIBI IBIDKCHUS. Y METh
CTPOUTDH JIBUKEHUSI.

IIpoBepou-
Has paboTa

Texymuit

CamocTos-
TeJIbHAas
pabota

Texymuit

I1. 46,47
NoNe
445r,4468,451 1

I1. 48
NeNe 46668,4676

JlomantHsis KoH-
TpOJBHAs paboTa

I1. 49-52
NeNe 480a
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14

15

16

!!l/[.]'ll/l]-lg!nz

KOHYC, IIap
13 yacoB

cummetpus. Oce-
Basi CHMMETpHUSL.
3epKalibHasi CUM-
metpust. [lapain-
JIENbHBIN IIEPEHOC.

Pemenue 3anau.

KonTponbhas pa-

6ota Ne 1 o Teme:

«Meron koopau-
HAT B MIPOCTPAHCT-
BE»

TTonsiTHe MIUH/T-
pa.

Hununnp. Pente-
HHE 3a1a4.

Hununap. Peue-

YII3Y

YOC3

YK3VY

YOHM

Hunuuap.
ITnomane mo-
BEPXHOCTH
LIWIMHIDA.
Komnyc. ITno-
aib NoBepx-

HOCTH KOHYCaA.

Y ceueHHBIH

konyc. Cdepa.

3HATh HOHATHS ABUKEHUS
MIPOCTPAHCTBA U OCHOBHBIE
BHUBI IBIDKEHUSA. Y METH
CTPOWTH JIBHKCHHUSI.

YMeTh NpUMEHSTh U3yUYeH-
HBII MaTepHan NpH PEHICHUU
CTEpEOMETPUYECKUX 33/1a4.

Vmerp pemartb 3aga4u KO-
OpAMHATHO-BEKTOPHBIM MC-
TOOOM.

3HATh MOHITHE IWJIHHIPH-
YECKOU TIOBEPXHOCTH, ITH-
JUHJPA ¥ €T0 JICMEHTOB
(60KOBO¥ TOBEPXHOCTH, OC-
HOBaHUs, 00pa3ymoIIei, ocH,
BEICOTEHI, painyca). 3HaTh
(GOpMyITBI TSI BEIYUCIICHUS
mIoniaael 00KOBOH U MOJI-
HOM NOBEPXHOCTEN LUITUHI-

pa.

VYmMeth peuiaTth 3aJa41 Ha
HaXO0XKJICHUEC DJICMCHTOB
HUJINHApPA, [I1omaiau mo-
BCPXHOCTHU NUJIMHJPA.

IIpakTuue-
ckas paboTa

CamocTos-
TeNlbHAas
pabota

KonTtpomns-
Has paboTa

DpoHTaIIb-
HBII onpoc

I1. 49-52
NeNe 486

IToxnroroska x
K.p.

I1. 53,54
NoNe
522,524,526
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18

19

20

21

22

HHUEC 3a1a4.

Komnyc.

Komnyc.

YcedeHHbI KOHYC.

Cdepa. YpaBHeHHE
cepsl.

Bzaumnoe pacrio-
noxeHue cepsl n
TUTOCKOCTH.

YII3Y

YOC3

KY

YII3Y

Ky

YOHM

[Tap. YpaBHue-
HHe cepsl.
Bzaumnoe
pacrioyio>xeHme
cdeprl 1
TUTOCKOCTH.
Kacarenbnas
TUIOCKOCTH K
coepe. ITno-
maas chepsl.

YMeTh pemath 3a1a4u Ha
HaXO0JKJIECHHE DJIIEMEHTOB
MIINH/IPA, TUTOIAIN TI0-
BEPXHOCTH LUINH/PA.

3HAaTh MOHATHE KOHMIECKOH
MIOBEPXHOCTH, KOHYCA.
YMeth paboTaTth ¢ pUCYH-
KOM, YHTaTh €0, pellaTh
3a/1a4y 10 IaHHOM TeMe.
YMeThb pemaTh 3a/1auu Ha
HaXO0XIECHHUE JIEMEHTOB
KOHYCa, IUIOIAIH ero 00KO-
BOH U MOJIHOM MOBEPXHO-
cTei.

3HaTh MOHATHE YCEUEHHOTO
KOHyca, (hOPMYJIbI IS BbI-
YHCIICHMS TUIOIIAAN OOKOBOM
Y TIOJIHOW MTOBEPXHOCTEN
YCEUeHHOTO KOHyCa, YMETh
MPUMEHSITh UX TIPU PEIICHUH
3aad.

3HaTh MOHATHE CEpHl, mapa
U UX BJIEMEHTOB. 3HaTh
ypaBHeHHE chepsl B 3aaH-
HOM IPSAMOYTOJIbHOH CUCTE-
M€ KOOpJUHAT. YMETh pe-
IaTh 341491 110 JTaHHON
TeMe.

3HaTh BO3MOJKHBIE CITy4an
B3aUMHOI'0 PaCHOJI0XKEHUSA
cdepsl ¥ IIIOCKOCTH, YMETh

Texymuit

CamocTtos-
TCJIbHaA
pabota

®poHTAIIb-
HBII onpoc

IIpoBepou-
Has paboTa

Texymuit

®poHTans-
HBIH onpoc

YcedueHHbIH KOHYC
BbIE CEUCHUS

1 CeUeHMUs,
HapasuieNIbHbIE OCH
HUIO.

I1. 53,54
NeNe
527,531,544

I1. 53,54
NoNe
538,539,535

I1. 55,56
NoNe
548,5496,550

I1. 55,56
NeNe
554a,5558,563

I1. 57
NoNe
568,569,571

IT. 58,59
NoNe
5736,5768,5778
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24

25

26

27

KacarenbpHas
TUTOCKOCTH K ce-

pe.

[Tnomans chepsl.

Pemenue 3agau.

Pemenue 3agau.

KoHnTponbhas pa-
6ota Ne 2 o Teme
«Iununaap, KoHyc,
map»

YOHM

KY

YOHM

VI3Y

YOC3

MIPUMEHSTh TEOPETUUECKUI
Marepuall Ipy perieHnn
3a7ad.

3HAaTh TEOPEMBI O KacaTelb-
HOM TTOCKOCTH K cdepe,
YMETb peniaTh 3aaqy Ho
U3Y4YCHHOMY MaTepuaiy.

3HaTh U yMETb IPUMEHSATH
P peleHnH 3aaa4 GopMy-
Ty Tomaan cepsl.

3HaTh NOHATHE BIMCAHHOTO
Irapa B MHOTOT'pPaHHHUK, OTIH-
CaHHOTO II1apa OKOJIO MHOTO-
IPaHHUKA. YMETh pelIaTh
3aJaud Ha KOMOMHAIINIO!
cdepbl ¥ NUPaMU/IbL, [IUJINH-
Jipa ¥ IPU3MBI.

3HaTh NOHATHE BIMCAHHOTO
nrapa B MHOTOIPaHHHK, OIH-
CaHHOTO IIapa OKOJIO MHOTO-
IpPaHHUKA. YMETh pelIaTh
3aa4i Ha KOMOHWHALIHIO:
cepbl ¥ TPU3MBI, KOHyCca U
MTUPAMHJIBL.

YMeTh pemath 3a7a4u Ha
HaXO0XJEHUE 2JIEMEHTOB U
IUIOIAieH TOBEPXHOCTEH
IMJIMHApPA, KOHYyca U cepbl.

IIpoBepou-
Has paboTa

OpoHTaIIb-
HBII onpoc

CamocTos-
TEJIbHAA
pabota

Texymuit

Texymuit

Kacarennpnas
IUIOCKOCTB K

cepe.

I1. 60
NoNe
581,5866,587

IT. 58-61
NeNe 591

I1. 60-62
NeNe 593,595

NeNe 635,637

NeNe 6346,639a
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29

30

31

00neM 1

njomanb 1mo-

BepxHocTH 15
JacoB

ITousatre oobeMa.
O06BeM mpsmo-
YTOJIBHOTO TIapa-
JIENETnTIEA.

O0BeM mpsmo-
YTOJIBHOTO TIapa-
nenemmmena. O0b-
€M IPSIMOYTOJIbHOH
TIPU3MBI, OCHOBA-
HUEM KOTOPOH 5IB-
JeTcs IpsAMo-
YTOJIBHBIH Tpe-
YTOJBHHUK.

O0beM npsimoi
[PHU3MBL

O0beM nuIMHApa

O0BeM UITHHpA

YK3VY

KY

YII3Y

VII3Y

O6bem nps-
MOYTOJIBHOTO
napaeneny-
nena. O0beMBI
MpsIMOY IPHU3-
MBI U IWJIAH]-
pa. O0beMBI
HAKJIOHHOH
TIPU3MBEI, TTH-
paMubl 1
koHyca. O0b-
eM Iapa u
mwionank che-
pB1. OGBEMBI
IIApOBOTO
CerMeHTa, IIa-
POBOTO CIIOST U
IIapOBOTO
CeKTOpa.

3HaTh NOHATHE 00BEMA Tea,
CBOICTBa 00BEMOB, TEOpEMY
00 00BeMe IPSMOYTOITFHOTO
napajulelenunena 1 yMeTh
NPUMEHATH X NP PEIICHUH
3ajad.

3HAaTh CBOKMCTBA 0OBHEMOB,
00BEM TIPSAMOYTOIEHOTO
mapaJieNieuIea, CIeacT-
BHe 00 00BeMe TpsMOi
MIPU3MBI, OCHOBaHHEM KOTO-
PO SBIACTCS MPSMOYTOIh-
HBII TPEYTOJBHUK U YMETh
MPUMEHSITh UX TIPU PEIICHUH
3a/1a4.

3HaTh TeopeMy 00 oObeme
MpsIMON IPU3MBL. Y METh
peniarts 3agady Ha UCTIOJIb-
30BaHMEe (HOPMYIBI 00bEeMa
MPSIMON MIPU3MBIL.

3HaTh U yMETh IPUMEHATh
IIPH PEIIeHNH 3a1a9 hopmy-
1y o0beMa IIIMH/pPA.

3HaTh U yMETh IIPUMEHSATH
NP peleHny 3a1a4 Gopmy-
7y o0beMa HWIIMHIpA.

KouTpomns-
Has paboTa

®poHTAIIb-
HBII onpoc

Texywmuit

Texymuit

Ilonsrue 06
o0BeMe Tela.
OtHomeHue
00bEMOB

MOJOOHBIX TEIL.

I1. 63-64
NeNe
6488r,6498,652

IT. 63,64
NeNe 656,658

IT. 65
NoNe
659a,663a0,664




32

33

34

35

36

37

O0BbEM HAKIOHHOMI
MIPU3MBIL.

O0BbeM HpaMULIHL.

O0BeM HpaMuIHL.

O0beM KOHYyCA.

O0BeM KoHycCA.

O0beM mapa.

YOHM

YII3Y

YOHM

KY

VI3Y

YOHM

VYMeETh BEIUUCIATE 00bEM
HaKJIOHHOM NpU3MbI TEJI C
TIIOMOIIBIO MHTETpAJIA.

3HaTh U yMETh IPUMEHSATD
TIPH pEIIeHNH 3a1a9 hopmy-
Iy 0o0beMa IMUPaMHUATIBI.

VMeTh HaXOqUTh 00BEM ITH-
paMu[IBI, BepIIHHA KOTOPOH
MIPOCIIUPYETCS B ICHTP BITH-
CaHHOU WX OIHCAaHHOM
OKOJIO OCHOBAHUS OKPYKHO-
CTH.

3Hatb popmyssl 0ObemMa
KOHYyCa 1 yCEUYEHHOTO KOHY-
ca. YMeTb NpUMEHSTh (op-
MYJIbI IPY PEIICHNH 3a/1a4.

3HaTh GopMyIEl 00BEMa
KOHYCa ¥ YCEYSHHOr0 KOHY-
ca. YMeTb NpuMeHATb Gop-
MYJIbI IPU PEIICHNH 3a/a4.

3Hath popmyiny obbema 1ma-
pa, YMETb IPUMEHATH €€ IPU
peLIeHUH 33/1a4.

YMeTb NPUMEHSTh IPH pe-
IIEHUH 3a/1a4 GOPMYJIBI JUIs

IIpoBepou-
Has paboTa

CamocTos-
TCJIbHAs
pabota

OpoHTaIIb-
HBII onpoc

Texymuit

IIposepou-
Has paboTa

DpoHTaIIb-
HBII onpoc

I1. 66
NeNe
6660,669,671a6

I1. 66
NoNe
670,672,745

IT. 68
NeNe 681,681

I1. 69
NoNe
684a,686a,687

I1. 69
NoNe
6958,697,690

IT. 70
NoNe
701,704,709

IT1. 70




38

39

40

41

42

43

O0BeM 1apoBoro
CerMeHTa, 1apoBo-
TO CJIOSI, CeKTOpA.

[Tnomans chepsr.

Pemenue 3agau.

KontpomnsHas pa-
6ora Ne 3 o Teme
«O06BeM u mIo-
1a/Ib TOBEPXHO-
cTH»

[lepnenaukymsip-
HOCTb IIPSIMOU U
IUIOCKOCTH. YTOI
MEXAY IpSIMON 1
IIJIOCKOCTBIO.

JByrpaHHbIi yroi.
Iepnennukynsp-
HOCTb IUIOCKOCTEH.

VII3Y

YOHM

YOHM

KY

YOC3

YK3VY

BBIYHCIICHUS 00HEMOB II1a-
POBOIro CETMEHTA, HIapOBOI'0
CJI10s1, CCKTOpa.

3HaTh GOPMYITY IS BBIYHC-
JIeHUs IUIOMIAIH IIOBEPXHO-
CTH LIapa M yMETh IpHMe-
HATH €€ NPH PEIICHNH 3a1ay.

YMeThb pemaTh 3a/1auu Ha
HaXOXICHUE 00BEMOB TIPsi-
MOYTOJILHOTO MapaJljiesienu-
nezaa, Npu3Msl, KOHyca, -
JIMHApA, Wapa.

YMeTh pemiath 3a1a4u Ha
HaXO0’XJeHHE 00bEeMOB Ipsi-
MOYT'OJILHOTO NapaJlielIenu-
nesia, MpuU3Msl, KOHyca, IIH-
JIMHApa, 1apa.

YMeTh pentath cTepeoMer-
pHUecKre 3aauy Ha HaX0X-
JICHUE yTJIa MEeXIY IPsIMOH 1
IUIOCKOCTBIO.

YMeTh peuiath 3a1a4d Ha
BBIYHCIIEHUE JBYTPAHHOIO
yria. [IpumensaTs npu pe-
LICHWUM 3324 IIPU3HAK Iep-
NEHUKYJIIPHOCTH ILIOCKO-
creit.

Camocros-
TeIbHas
pabora

Texymuit

OpoHTaIIb-
HBII onpoc

Texywmuit

CamocTos-
TeJIbHAas
pabota

KoHnTpoms-
Hast paboTa

NeNe 704,708

I1. 71
NoNe
710a,711,713

I1. 72
NeNe
715,717,720

I1. 73
NoNe
723,724,755

IToxroroska x
K.p.
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45

46

47

48

49

HoBTOpenue.
8 yacoB

MHoOrorpaHHUKH:
napaJuleNenumesn,
pu3Ma, THpaMu-
73, TIOIAAN UX
MTOBEPXHOCTH.

BexTopsl B 1po-
ctpancTee. Cka-
JISIpHOE MPOU3BE-
JICHUE BEKTOPOB.

Hununap, KoHyc u
mIap, TIOIMAAN X
MIOBEPXHOCTEH.

OO0OBEMBI TEN.

Pemenue 3agau.

HroroBas kKoH-
TpoJipHas paboTa.

VII3Y

VII3Y

VII3Y

YII3Y

YII3Y

VII3Y

YMeTh HaXOOUTH 3JIEMEHTEI
MHOTOTPaHHUKOB U ILJIOMIa-
JI1 UX IOBEPXHOCTEHN B XO/1€
pemeHns 3aaadq.

YMersb pemaTte 3a1auu KO-
OPJAMHATHO-BEKTOPHBIM Me-
TOJIOM, BBIUUCIIATH CKaJISIP-
HO€ IIPOU3BE/ICHUE BEKTO-
pOB.

Vmerp peuaTts 3aga41 Ha
BBIYUCJICHUC IJIOIAaN I10-
BerHOCTefI TCJI BpallICHUS.

YMeTh pemiath 3a1a4u Ha
BBIYHCIIEHHE 00BEMOB Tell
BpAIICHUS U CTEPEOMETPH-
4eCKUX (Uryp.

YmMeth peuaTthb 3aga4u €
TeJIaMHU BpalllCHUA U MHOT'O-
I'paHHUKaMH.

Camocros-
TeabHas
pabora

Texywmuit

CamocTos-
TeJIbHAas
pabota

Texywmuit

CamocTos-
TEJIbHAA
pabota

Texymuit
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51

VII3Y

YK3VY

IIposepou-
Has paboTa

KouTpomns-
Has paboTa




[IporpammMHoe yuyeOHO-MeTOAMYECKOe 0OecriedeHre yueOHOro npoiecca

Kuaacc Y4eOHblit IIporpamma Y4eOHnk MeTtoanueckue nocooust KonTpoJabHo-
npeamer H3MEPUTCIBbHBIC MaTeE-
puaJibl
11 MaremaTuka I'eomerpust. COOpHHK Amanacan JI. C., | 1. Bymysoe B. @., I'naskos IO. A., 3ug b. I'. I'eometpus. {u-

NPUMEPHBIX Pabounx
nporpamm. 10—

11 xmaccst : y4e0. moco-
Oue it 001Ie00pa3oBar.
opranusanui : 6a3o
BBl 1 yriTyOJ1. ypoBHU /
[coct. T. A. Bypmuctpo-
Ba]. — 4-e uzm. —

M. : IIpoceewienue, 2020.
— 159 c.

AnreOpa 1 Hayasa Ma-
TEMaTHYECKOTO aHaJH-
3a. COopHMK pabounx
nporpamm. 10—11
KJIacchl : yue0. mocobue
JUTst 001ieo0pa3oBar.
OpraHu
3anuii : 6a30BBIN U YT-
7y0J1. ypoBHH / [COCT.
T. A. bypmucrposa]. —
2-e u31., mepepad. —
M. : IIpocBemienue,
2018. — 143 c.

bymyzoe B. @.,
Kaoomyes C. b. n
ap. 'eomer
pus. 10—11 xnac-
cbl. bazoBebli 1
pOGUITEHBINA
YPOBHH.

Anumos I1I. 4., Ko-
aseun FO. M., Tka-
uéea M. B. u nip.
Maremaruka: ai-
reOpa 1 Havyaja
MaTeMaTHIECKOTO
aHalm3a, reoMeT-
pusi. Anrebpa u
Havaja MaTeMaTH-
YEeCKOIo aHajm3a.
10—11 xmacchl.
bazoBslii 1 yriyo6-
JNEHHBIN YPOBHU

IOouna U. Y. Teometpus. Pa 60

yasi TeTpajib. 11 kitacc. ba3oBsiii u
npodUILHBINA YPOBHH..

2. 3u¢ b. I'. Teomerpus. lunakruie-
ckue mMarepuaisbl. 11 kinacc. ba3zoBblit u
NpOQUILHBINA YPOBHHU..

3. Jlumsunenxo B. H. I'eomerpus. I'o-
toBuMmcs Kk EI'D. 11 knacc.

4. Caaxan C. M., Bymysos B. ®@. U3y-
YyeHue reomerpuu B 10—

11 knaccax.

1. @éooposa H. E. N3yuenue anreOpsl
U Havan aHanusa. Kaura i yuuresns.
10—11

KJIaCChI

2. lllabynun M. U., Tkauésa M. B., ®é-
ooposa H. E. n np. Anrebpa u Hauana
Ma

TeMaTHU4eCcKoro aHanusa. Jlunakruye-
ckue marepuansl. 11 knacc. ba3oBblil u
yriayOn€HHbIN YpOBHU

3. Tkauéea M. B. Anre0Opa n Havana
MaTeMaTHYecKoro aHanusa. Temaruye-
ckue Tecthl. 11 kiacc. bazoBblii u yr-
1yOIEHHBIN YpOBHU

JaKTUYECKUe MaTepuaisl. 11
kiacc. ba
30BbII U IPOQUIBHBIN YPOB-
HU.

1.Hlabynun M. 1., Tkauésa
M. B., ®édoposa H. E. n nip.
Anrebpa u Havasa Ma
TEMAaTUYECKOr0 aHaJIn3a.
JnakTnyeckue MaTepuabl.
11 kmacc. ba3oBslii u yriy0
JEHHBIN YPOBHU
2. Tkauésa M. B. Anrebpa u
Hayajia MaTeMaTH4eCKOTo
aHanu3za. TemaTudeckue te
cthl. 11 kiacc. ba3oBslii u
yrayOnE€HHBINA YPOBHU




(DOHI[ OIICHOYHBIX CPECACTB I10 MpeAMETaM yqe6Hor0 IJ1aHa

Kuace IIpeamer HUcTounuk Bup padorsl
10 MartemaTuka 3ue b. I'. I'eomer- 1. Konrtponbnas padota Ne 1 mo teme «Metoa KOOpIMHAT B MPOCTPAHCTBE
pus. dunakrudge- cTp.63
ckue marepuaisl. 11 2. KontponwsHas pabora Ne 2 o teme «{unmuuap, KoHYC, Iapy. cTp.65
kiacc. ba 3. KontponsHas padora Ne 3 mo teme «O0beMbI Tem» cTp.69
30BbIi ¥ TPOUITB- 4. Wrorosas KOHTpoJbHAs paboTa. cTp.75

HBIN YPOBHH.

Hlabynun M. U.,
Txauésa M. B., ©é-
Odoposa H. E. u nip.
Anrebpa u Havana
MaTEeMaTHYECKOI0
aHanuza. JlumakTtu-
YECKUE MaTepPUaIIbIL.
11 xmacc. ba3oBbrit

1 yriTyOJIE€HHBIN

YPOBHU

KonTtponsHas padora «Tpuronomerpuyeckue GpyHkmm» crp.44

KonTposbnas padora no Teme «IIpousBogHas u ee mpuMEHEHUsD» CTP.67
KonTposabnas padora o teme «lIpumeHeHne npous3BOIHON K MCCIEA0BAHUIO
byHkmin cTp.93

KonTponbnas padota no teme «IlepBooOpasnas u unrerpam» crp.117
KontponbHas padota nmo teme «KomOunaTopuka» crp.134

KonTposbHas padoTa no Teme «71€MEHThI TEOPUH BEPOSITHOCTEN» cTp.151
KonTponbnas pabota no teme «CtaTuctukay ctp.163
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