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IMosicHuTeIbHAA 3aNIMCKA.
Pabouas mporpamma paspaboTaHa Ha OCHOBaHHH:
Pabouas nmporpamma coctaBiieHa Ha ocHOBe DeiepalIbHOI'0 TOCYAaPCTBEHHOT0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00MIEro 00pa3oBaHMsl, TPUMEPHOH MTPOrpaMMBbl OCHOBHOTO OOIIIETO
o0pa3oBaHMs 110 MaTeMaTUKe, pelepaIbHOro NepeyHs yueOHUKOB, PEKOMEHIOBAHHBIX HITH
JOMYIIEHHBIX K UCIIOJIb30BaHUIO B 00pa30BaTEIBFHOM IPOIIECCe B 00pa30BaTENbHBIX YUPEKICHUSX,
0a31CHOr0 yueOHOTO IJIaHa, aBTOPCKOT0 TEMAaTHYECKOTO TUIAHUPOBAHMS yUeOHOTO MaTepuana u
TpeboBaHUM K pe3ybTaTaMm o01Iero o0pa3oBaHus, npeacTaBieHHbIX B DenepanibHOM
00pa3oBaTebHOM TOCYAapCTBEHHOM CTaHIapTe 00Iero oopa3oBaHus.
[IporpamMMmsbl 001Ie00pa3oBaTeNnbHbIX yupexkaeHuil. AnreOpa u Hadana aHanuza. 10 — 11 kmaccsr /

cocraBurens T.A. bypmucrpoBa. — M.: Ilpocsemenne, 2010. — 160 c., Ilporpammel
oOmeobpazoBarenbHbIX yupexaenuid. leomerpus. 10 — 11 xkmaccer / cocrtaButens T.A.
BypmucrpoBa. — M.: Ilpocsemenne, 2010. — 95 c. u ¢enepanpHOro mnepeyHs y4eOHMKOB,

PEKOMEH/I0BaHHBIX MMUHHCTEpCTBOM oOpa3oBanus Poccuiickoit denepanmu K UCIOJIB30BAHUIO B



o0OpazoBaTebHOM TpoIiecce B 001eo0pa3oBarenbHbIX yupexaeHusx Ha 2016-2017 yueOHsIif rog.

Pabouass mporpamma oOpHeHTHpoOBaHa Ha YyuyeOHHMK «Maremaruka: anrebpa W Hayaja
MareMaThu4eckoro anamuzay: ydeb. g 10 k. obOmeoOpa3oBaT. y4YpeKIeHWUH : 0a30BBIM H
yriyonennsiii ypoau / [FO.M.Komsirun, M.B.Tkauésa, H.E.®énoposa, M.M.11labynun]; — M. :
[Ipoceemenue, 2017. «I'eomerpust, 10-11 knace», Aranacsu JI.C., byry3os B.®., Kagomues C.b., —
M. : IIpoceuienue, 2018.

O01mas xapakTepucTUKa Y4eOHOro npeamera.

[Tpu u3yyeHnn Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOJIOJDKAIOTCS U TIOJTYYAIOT Pa3BUTHE
coJiepKaTeNIbHbIC IMHUU: «ANre0pa», «OyHKIUNY, «YpaBHEHHS U HEpaBeHCTBa», «[ eomeTpusi»,
«DJIEeMEHTBI KOM6I/IHaT0pI/IKI/I, TCOPpHUU BepOHTHOCTeﬁ, CTaTUCTHUKHU U JIOTUKW», BBOAUTCA JINHUA
«Hauana MaTemMaTHUeCKOro aHaJIu3ay.

B pamkax ykazaHHBIX cOAEpKaTEIbHbBIX JIMHUN PEIIAIOTCS CICAYIONINE 3aJa4u:

e cucTeMaTu3alus CBEICHUN O YUCIIaX; U3YUYEHHE HOBBIX BUJOB YMCIOBBIX BBIPAKEHUN U
(hopMyIT; COBEPIICHCTBOBAHKE MTPAKTUICCKIX HABBIKOB M BEIYHCIUTEIILHON KYIbTYPHI,
pacIIMpEeHHE U COBEPIIICHCTBOBAHUE aIreOpandecKoro arrmapara, ChOpMHPOBAHHOTO B
OCHOBHOM IIKOJIE, U €r0 IPUMEHEHHUE K PEIICHUI0 MATEMAaTUYECKUX U HEMATEMaTUYECKUX
3ajad;

® paCIIMPEHHE U CUCTEMATH3AIHS OOIINUX CBEICHUN 0 (DYHKIUAX, TOTIOJHEHHUE KJIacCa N3y4aeMBbIX
(GYHKIUH, HIUTFOCTPAIUS IMAPOTHI MPUMEHEHUS (QYHKIIMHA JUTSI OMUCAHUS ¥ U3YUCHHS PEaTbHBIX
3aBHUCHUMOCTEN;

®  pPa3BUTHUE NPEJCTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYKAIOIIEM
MUpE, COBEPIICHCTBOBAHNE WHTEIUICKTYALHBIX U PEYCBBIX YMEHUH ITyTEM 00OTaIICHUS
MaTeMaTUYECKOTO A3bIKA, PA3BUTHS JIOTUYECKOTO MBIIIICHUS.

N3yyenne MaTeMaTHKH B cTapiueii mKoJie Ha 6a30BOM YPOBHE HANPABJIEHO HA
JAOCTHIKEHHUeE CJIeYIOLIUX LeJieil:

* (QopmupoBaHUE MpPEJICTaBICHUH O MaTeMaTHKE KaK YHMBEPCAJIbHOM SI3bIKE HAyKH, CpPEIICTBE
MOACIINPOBAHUA SIBJICHUHN U MponecconB, 00 naeax U METoaax MaTCMaTUuKU,

* Ppa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHMS, AITOPUTMUYECKON
KYJIbTYpPbl, KpUTUHYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOIMMOM J71s1 OOy4€HUS B BBICIIEH LIKOJIE
10 COOTBETCTBYIOIIEH ClIeUalbHOCTH, B OyAyIiel npodeccnoHaabHOM eI TeIbHOCTH;

® OBJIAACHUC MATCMATHYCCKUMHU 3HAHUAMU W YMCHHAMU, H€06XOHI/IMBIMI/I B HOBCGI[HCBHOﬁ
KHU3HH, TSI U3YYEHMs IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JMUCLUIUIMH Ha 0a30BOM ypOBHE, s
MoJiyueHusi 00pa3oBaHUS B 00JacTsX, HE TpeOYyOIUX YIriyOJeHHOM MaTeMaTH4ecKou
MOJITOTOBKH;

® BOCIIMTAaHUE CPCACTBAMH MATEMATUKWU KYJIbTYPbl JUYHOCTU: OTHOUICHHUSA K MATCMATHKE KakK
4acTH OOIIEYeIOBEUECKOW KyJIbTYpbl: 3HAKOMCTBO C HWCTOpPHEH pa3BUTHS MaTeMaTHKH,
3BOJ'IIOHI/I€I\/'I MaTEMATHYCCKUX PI]IGfI, IIOHUMAaHUs 3HAYMMOCTH MaTEMAaTUKU OJIsA O6III€CTBCHHOFO
nporpecca.

Mecto npeamera B 6a3MCHOM Y4eOHOM IJIAHE .

CornacHo ®@enepanbHoMy 0a3McHOMY y4eOHOMY TUTaHY JUisi 00pa30BaTENbHBIX YUPEKIACHUM
Poccutiickoit @eneparuu 1751 00s3aTEHFHOTO H3YUYCHUSI MATEMATHKN Ha 3Tare CpeaHero (IOJIHOTO)
obmiero oopazoBanus orBoauTcs B 10-11 xmaccax 408 wacoB u3 pacuera 6 daca B Henenro. B 10-11
KJlaccaXx Ha H3ydeHue anredpsl Bbiaensercs 272 4. (4 4. B Henmento), reomerpuu -136 4. (24 B
Hezento). JlaHHOe TMIaHUPOBaHWE OINpPEAeseT JOCTAaTOYHBIH O00BeM Y4eOHOTO BPEMEHHU JIs
MTOBBIIMICHUST MATEMATUICCKUX 3HAHUHM YYalTUXCsS B CTApIIIEM 3BEHE IIKOJIBI, YIYUYIICHUS YCBOCHHUS
JIpYTUX y4eOHBIX MPEIMETOB.

®opMbl OpPraHu3anuu 06pa3oBaTeJbHOTO MPOIECCa U KOHTPOJIH.



IIpomexxyTouHass —aTrrecTanus IPOBOAUTCS B  (OpME TECTOB, CAMOCTOSITENIbHBIX,
MPOBEPOYHBIX PAa0dOT M MaTEeMaTUYEeCKUX AUKTaHTOB (Mo 10 - 15 MUHYT) B KOHIIE JIOTMUYECKH
3aKOHYEHHBIX OJIOKOB yueOHOro Marepuana. B Teuenue roga npoBoasTes:

- B 10 k1. TemaTWyeckue KOHTPOJBbHBIE pabOTHI: 6 4YacoB, KOTOpBIE pacHpenesieHbl O
pasnenam «CremneHb ¢ ACHCTBUTENbHBIM MTOKa3zaTesieM», « CreneHHas pyHkuus», «llokasarenbHas
byHKIUAY, «Jlorapudmuueckas byHKIHAY, «Tpuronomerpuueckue (bopmyIb»,
«TpUroHoMeTpr4eCcKHe ypaBHEHHU.

- B 11 k1. Temaruueckue KOHTPOJIbHBIC PAOOTHI: 7 YacoB, KOTOPBIC paclpeicsieHbl I10
pasgenam  «Tpuronomerpuueckue QpyHkuum», «IlpousBonHas U ee reoMeTpUYECKUN CMBICI»,
«[IpumeHeHre MPOU3BOMHON K HCCICAOBAHUIO (QYHKIUII, «IlepBooOpa3Hast U HMHTErpa»,
«KombOuHaTopukay, «J1€MEHTbl TEOPUHU BEPOSATHOCTEW», «YpaBHEHHS U HEPABEHCTBA C JIBYMs
IIEPEMEHHBIMM.

OcHoBHasi popma opraHu3anum 00pPa30BaTEILHOrO MPOIIEcca - KJIIACCHO-YPOYHAsk CHCTEMA.
[IpenycmarpuBaeTcsi NpUMEHEHHUE CIEAYIONUX TEXHOJIOTUI 00ydeHUsI:
- TPAUIIMOHHAS KJIACCHO-YPOUYHAas
- HTPOBBIC TEXHOJIOTUU
- 3JIEMEHTHI MPOOJIEMHOT0 00yUEeHUS
- TEXHOJIOTUHU YPOBHEBOH Au(depeHInaim
- 3JI0pOBbE COEpEraroIne TEXHOIOTHH
- UKT.

OO0meyyeOHble YMeHUsl, HABLIKH U CIIOCOOBI 1eATEJIbHOCTH

B xone ocBoeHus cojep)KaHUS MaTeMaTH4ecKoro OOpa3oBaHMs Y4YalllMecs OBJAJCBAIOT
Pa3sHOOOpa3HBIMU CIIOCOOAMU ESITEIBHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIBIT:

MOCTPOCHUSI W WCCIEJOBAaHHA MAaTeMaTHYeCKUX MOJeNed s ONHCAHUS U PeIleHHS
MPUKIIAQJAHBIX 33124, 3a]1a9 U3 CMEKHBIX TUCIIUILIHH;

BBIMIOJIHEHUSI M CaMOCTOATENBHOTO COCTABJICHMS QITOPUTMUYECKUX TPEANUCAHUA U
WHCTPYKIIMH Ha MaTEeMaTH4YEeCKOM MaTepHualie; BBIMOJHEHHS PacyeToOB MPAKTHYECKOTO XapaKTepa;
UCIOJIb30BAHUS MAaTEMAaTUYECKUX (OPMYN M CaMOCTOSATENIBHOTO COCTaBlIeHUs (JOpPMyJ Ha OCHOBE
00001IIEHHNS YaCTHBIX CITy4yaeB U SKCIIEPUMEHTA,

CaMOCTOSITENIbHOW padoThl ¢ MCTOYHMKAMHM HMHpopMaiuu, o00OIeHHs W cUCTeMaTH3aluu
MOJTyYeHHOU NH(OpMAINY, HHTETPHUPOBAHNUS €€ B TMYHBIN OIBIT;

MIPOBE/ICHUS 10KA3aTEeNbHBIX PACCYKICHUMH, JIOTHYECKOT0 0OOCHOBAaHUS BBIBO/IOB, a3 IMUCHUS
JOKAa3aHHBIX W  HENOKAa3aHHBIX  YTBEPXKICHHH, apryMEHTHPOBAHHBIX W  AMOIMOHAIBHO
yOeIUTENbHBIX CYXJIECHHIH;

CaMOCTOSITENTbHOW ¥ KOJUICKTUBHOW JICATENILHOCTH, BKJIIOUEHHS CBOHMX pE3yJIbTATOB B
pe3yabTaThl paboOThl TPYIIBI, COOTHECEHHWE CBOETO MHEHHMS C MHEHHEM JApPYrMX YYacTHHKOB
y4eOHOTO KOJUIEKTHBA 1 MHEHHEM aBTOPUTETHBIX UCTOYHHKOB.

YMK
CaMocTosiTenbHbIE M KOHTPOJIbHBIE pa0OTHI IO BCEM TEMaM Kypca.
Kaprouku k 3auéram.
TecTsl.
MareMaTHueCKUe TUKTAHTBHI.
Tabmuisl: «AnreOpa u Havyana aHanuza 10 ki» : «Anredpa u Havana aHanusa 11 ki
WHuTepakTuBHAs JOCKa
MynbTUMENITHBIA TPOEKTOP
HuTepHET pecypcesl.

Copnepxanue.
10 kaacc
I'aaBa I. Aare6pa 7-9(74) [loBTopenne.



I'nasa |l letumoctsb uncen (104)

Ilonsatue nenumoctu. [enumocTts CyMMbl W mIpousBeneHus. JleneHue ¢ ocratkoM. lIpusHaku
JnenuMocTy. Perenne ypaBHEHUH B LIEJIBIX YK CIIaX.

I'nasa |1l Muorou/ienbl. Anreopanyeckue ypapauenus (174)

MHorowieHsl OT 0AHON nepeMeHHo. Onepanuu HaJ MHOTOYWIEHAMH OT OJHOM nepeMeHHoi. Cxema
I'opaepa . Teopema be3y. Pemienue anreOpandeckux ypaBHEHUH pa3OKEHHUEM HA MHOXKHTEIIH.
Cummerpuueckrue MHorowieHsl. bunom Herotona. Cuctembl ypaBHEHUN.

I'nmaBa IV . CreneHb ¢ AelicTBUTEJIbHBIM Moka3zateaeMm (114)
[lenple W panuwoHanbHBIE 4YHcia. JleWcTBUTENbHBIE YWCIA. bBECKOHEUHO  yObIBaroIIas
reomeTpuyeckas mnporpeccusi u ee cymma. Kopenb cremenu N> 1 u ero cpoiictBa. CTeneHb C
palMOHANIBHBIM IIOKa3arejieM MW ero cBoiictBa. [IoHSATME O CTENEHW C JIEUCTBUTEIIBHBIM
nokazaresniem. CBOMCTBA CTENEHU C JEHCTBUTEIBLHBIM [TOKA3aTEIIEM.

I'maBa V. Crenennas pynkuus (164).
Oyuknuu. OO0acTh ompeneneHus: W MHOXecTBO 3HadeHwid. ['paduk ¢ynkuuu. Iloctpoenue
rpadukoB  (QYHKIMHA, 3aJaHHBIX pa3MUyHbIMH crocoOamu. [IpeoOpa3zoBanusi rpaduKoB:
napajieNIbHBIA EPEHOC, CHMMETPHUSI OTHOCHUTEIBHO OCe KOOPAWHAT U CUMMETPHSI OTHOCUTEIHHO
Hayajla KOOPJIMHAT, CHMMETPHsI OTHOCUTEIBHO TMPSMOM, pacTsHXKEHHUE U C)KaThe BAOJIb OCeH
KoopauHaT. CBOMCTBA ()yHKIIMHA: MOHOTOHHOCTH, Y€THOCTh M HEYETHOCTD, OTPAaHHYEHHOCTD.
CrenenHas GyHKIIHS ¢ HATypaJIbHBIM ITOKa3aTelleM, €€ CBOMCTBA U rpaduk.
Oobparnas pynkuus. O6macTb omnpeneneHuss W o0nacTb 3HaueHUi oOparHoi ¢yHkumu. ['padux
oOpatHOl (QyHKUMU. BepTuKalbHble U TOPU3OHTANIbHBIE AaCUMNOTOTHI rpadukoB. ['paduku npodHO
TUHEWHBIX (QYHKIUH. PaBHOCHIBHOCTh ypaBHEHHMII W HEPaBEHCTB. PemieHne WppanuoHaIbHBIX
YpaBHEHUH.

I'naBa VI. Iloka3zarenbHast pynkuusa (114.)
[Toka3zarenpHas GyHKIHS, €€ CBOMCTBA U rpaduK. Pemenne moka3aTeabHbIX YpaBHEHUN U
HEpPAaBEHCTB M UX cucrteM. OCHOBHBIE IPUEMBI DPELIEHUS CHCTEM YpPAaBHEHHUM: IIOJCTaHOBKa,
anredpanvecKkoe ClI0kKEeHHE, BBEIEHUE HOBBIX IEPEMEHHBIX.

I'naBa VII. Jlorapugmuueckas pynkumusa (174.)
Jlorapudm uucna. OcHoBHOE JorapudmMudeckoe ToxecTBo. Jlorapupm npousBeaeHus, 4acTHOTO,
CTENEeHU; MEepexol K HOBOMY OCHOBaHMIO. JIeCATHYHBIN M HATypajbHBIM Jorapudmsl, YUCIO €.
IIpeoOpa3oBaHue MPOCTEUIINX BBIPAKEHUH, BKIIOYAIOIINX apu(MeTHUecKue oneparyy, oneparmo
BO3BEJICHUE B CTEIIEHb U OIEPaLHIO JIOTapu(MUPOBAHUSI.
Jlorapudmuueckast QpyHKIuUs, ee cBOMCTBa U rpaduk. Pemenue norapudmuyeckux ypaBHEHUH U
HEPaBEHCTB.

I'naa VIII.  Tpuronomerpuueckue popmyisibl (244)
Pagnannas mepa yrima. CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC IIPOM3BOJIBHOIO yrjia MU 4YHCIA.
OcHOBHbBIE TpUTOHOMETpHUEcKHUe ToxaecTBa. Dopmynbl npuBeaeHus. CUHYC, KOCUHYC U TaHT€HC
CYMMBI M Pa3HOCTH JBYX yrioB. CHHYC M KOCHHYC JBOIHOro yria. ®opMyJibl IOJOBUHHOTO YIJIA.
[IpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKHX (GYHKIMI B NPOU3BEIEHUE M IPOU3BEICHUS B
CymMMy. BbIpajkeHHe TpUTOHOMETPUYECKHX (YHKIMI dYepe3 TaHTeHC IOJOBHHHOTO apryMEHTa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH.

I'nasa IX. Tpuronomerpuueckue ypaBuenusi. (214.)
[Ipocreiiine TPUTOHOMETPUUYECKHE YypaBHEHUSA. PelleHre TPUTOHOMETPUYECKUX YPaBHEHUM.
[Ipocreiinune TpUroHOMeTpUYECKUE HEPABEHCTBA. APKCUHYC, apKKOCUHYC, apKTaHT'€HC YHCIIa.

IToBTOpenue. (24)
COILEPKXAHUE OBYYEHUSA
IF'EOMETPUS
10 xyaacc
Beeoenue (akcuomot cmepeomempuu u ux cieocmeus). (3 u).



[Ipenmer crepeomeTpuun. AKCHOMBI cTepeomMeTpun. HekoTopbie cnecTBUS U3 aKCHOM.

OcHOBHAsg 1II€J b — [IO3HAKOMUTh yYalIUXCA C COAEPKAHUEM Kypca CTEPEOMETPUH,
c(OpMHPOBATH MPEACTABICHUS YYaLIMXCS 00 OCHOBHBIX INMOHATUAX M AaKCHOMAaX CTEPEOMETPHH,
MO3HAKOMHUTH C OCHOBHBIMH ITPOCTPAHCTBEHHBIMU (PUTYpaMH U MOJICTUPOBAHHEM MHOTOI'PaHHHUKOB.

N3yueHune crepeoMeTpuu JOJDKHO 0a3supoBaTbCs HAa COYETAaHUM HAIVIAHOCTH M JIOTMYECKOM
cTporoctd. Onopa Ha HarJISIIHOCTh — HEMPEMEHHOE YCJIOBUE YCIEIIHOIO YCBOEHHUS MaTepualla, uB
CBSI3U C 3THUM HY)XXHO YJEJIUTh OOJbIIOE BHMMAHUE NPABUIBHOMY H300pa)KEHUIO Ha dYepTeke
NpOCTpaHCTBEHHBIX (uryp. OcoOeHHOCThIO ydeOHHMKa SIBISETCS paHHEE BBEIEHHE OCHOBHBIX
IIPOCTPAHCTBEHHBIX (UIYp, B TOM 4YHCIE, MHOI'OIPDAaHHMKOB. JlaroTCs HECKOJIBKO CIIOCOOOB
U3rOTOBJIEHUSI MOJIEJIEH MHOTOTPaHHMKOB U3 pa3BEPTOK U TIE€OMETPUYECKOIO KOHCTPYKTODA.
MopenupoBaHie MHOTOTPAaHHHMKOB CIYKHT BaXKHBIM (DaKTOpPOM pa3BUTHS MPOCTPAHCTBEHHBIX
IIPEICTABICHUM y4aluXcs.

Iapannenvnocmo npamelx u niockocmeii. (16 u).

[TapaminenbHOCTh HMPSAMBIX, NPSAMOM M IUIOCKOCTH. B3anMMHOE pacrosiokeHHe ABYX MNPSMBIX B
IIPOCTpAaHCTBE. YTron Mexay aAByMms npsmbeiMu. [lapamnenbHocts mnockocredl. Terpasnp u
napajuleJIenunesn.

OcHOBHasg 1 eab — chopMUPOBATh MPEACTABICHUS y4yallUXCAd O NOHATUU
[ApAJUIEIBHOCTY M O B3aUMHOM pAaclOJIOXKEHUM MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
CUCTEMAaTUYECKH H3YYHUTh CBOICTBA MAapAJICNIbHBIX MPSAMBIX M IUIOCKOCTEH, MO3HAKOMUTH C
MOHATUSMM BEKTOpa, IapajuleJIbHOIO IEPEHOCA, NapajuIeIbHOrO IPOCKTHUPOBAaHWS W HAY4MTh
n300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B MAPaJICIbHON MPOCSKIHH.

B nanHoil Teme 000011at0TCA U3BECTHBIE U3 MJIAHUMETPUU CBEIECHUS O MapauIeiIbHbBIX MPSIMBbIX.
bonpuiyro momoruis npu WUIOCTPALKUU CBOWCTB MapajlIeIbHOCTH U IPU PEUIEHUM 3aJad MOTYT
0Ka3aTh MOJIEIM MHOTOIPaHHUKOB.

31ech ydaluecs 3HaKOMSTCS ¢ METOAOM H300pa)KeHUsl POCTPAHCTBEHHBIX (PUTyp, OCHOBAHHOM
Ha TMapajuleIbHOM TIPOCKTUPOBAHUM, TOJIYYAalOT HEOOXOAWMBIE NPAKTUYECKUE HABBIKU TI0
M300paKEHUI0 MPOCTPAHCTBEHHBIX (UIyp Ha IUIOCKOCTH. J[ns yriyOiaeHHOro HW3y4eHHs MOTYT
CILY>)KUTb 3a/1a4¥ Ha IOCTPOCHHUE CEUEHNH MHOTOTPAaHHUKOB IJIOCKOCTHIO.

Ilepnenoukynapuocmo npamvix u naockocmei. (20 u).

[lepneHuKyISIpHOCTE TPSIMOM M IUIOCKOCTH. [lepneHauKynsp M HaKJIOHHBIE. YTOJI MEXIY
IIPSIMOM U TUIOCKOCTBIO. JIByrpaHHbii yroiu. [IeprneHauKkyaspHOCTb INIOCKOCTEN.

OcHOBHai+4 I € 1 b — chOopMHUpPOBATh MPEACTABICHUS YYallUXCS O MOHITHUAX
NEPIEHIUKYJIIPHOCTH MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE, CUCTEMATUYECKH U3YYNUTh CBOWCTBA
NEPNEeHIUKYJIAPHBIX NOPSIMBIX M IJIOCKOCTEH, TIO3HAKOMUTh C TIOHATHEM LIEHTPAJIbHOrO
MIPOEKTUPOBAHUSI U HAYYUTh H300pa)kaThb MPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH B
LEHTPAJIBbHON MTPOEKIIHH.

B nanHoll TemMe 000011ai0TCs M3BECTHBIE M3 IJIAHUMETPUU CBEICHHUS O MEPIEeHIUKYISIPHBIX
IpsMBIX. BonpIyro momols NpH HWIUIIOCTPALMM CBOMCTB NEPINEHIUKYJIIPHOCTH U NPU PELICHUH
3aJ1a4 MOT'YT OKa3aTh MOJIEJIN MHOTOTPAaHHHUKOB.

B kadecTBe IOMOJHHUTENBHOIO MaTepualla ydalluecs 3HAKOMATCS C METOJOM H300paKeHus
MIPOCTPAHCTBEHHBIX (DUTYp, OCHOBAaHHOM Ha IIEHTPAJIbHOM MPOEKTHpPOBaHUU. OHHU Y3HAIOT, YTO
LEHTPAJIBbHOE IPOEKTHUPOBAHUE HCIOJIB3YETCSI HE TOJBKO B TE€OMETPUH, HO M B JKUBOIIUCH,
¢dotorpaduu M T.A., UYTO BOCHPHUITHE YEIOBEKOM OKPYKAIOLIUX MPEIMETOB MOCPEICTBOM 3pEHUS
OCYILECTBISETCS 110 3aKOHAM LIEHTPAIBHOTO MPOESKTUPOBAHU. YYaluecs MojiyqyaroT He0OX0IuMble
MPAKTUYECKHE HABBIKU MO0 N300PaKEHUIO MPOCTPAHCTBEHHBIX (DPUTYp HA MJIOCKOCTU B HEHTPAIBbHOU
MIPOEKIIHH.

Mnuozozpannuku (12 u).
[Tonstne MHOrOrpanHuka. [lpuszma. [lnpamua. IlpaBuibHbIE MHOTOTPAHHUKH.

OcHOBHAas 1€ b — MNO3HAKOMUTH y4alIUXcd C MOHATHSAMH MHOTOIPAaHHOTO yIja U
BBIIYKJIOTO MHOTOTPaHHHMKA, PAaCCMOTPETh TeopeMy Diljiepa U ee MPHIOKEHUs K PEeLIeHUI0 3aj1ad,
c(opMHpOBATH MPEACTABICHUS O MPABUIBHBIX, MOIYIPABMIBHBIX M 3BE3AYaThIX MHOTOI'PAaHHHKAX,
MOKa3aTh MPOSBIECHUS MHOIOIPAaHHUKOB B IIPUPOJIE B BUJE KPUCTAIIIOB.

Cpenu MpocTpaHCTBEHHBIX (PUTYp 0c000€ 3HAUEHUE UMEIOT BBINTYKJIbIE (PUTYpHI U, B YACTHOCTH,
BBIMTYKJIBIE MHOTOTpaHHUKH. TeopemMa Diiepa O YuciIe BEpPIIMH, peOep M TPaHEH BBIMTYKJIOTO
MHOTOTpaHHHKA MIPaeT BaKHYIO POJb B PA3IMUYHBIX OOJIACTSX MATEMaTHKH M €€ TMPUIOKEHUSX.
IIpy wu3ydyeHuUH mpaBUIBbHBIX, MOJIYNPABWIBHBIX M 3BE3J4aThlX MHOTOIPDAHHUKOB CJIENYET



UCTIOJIh30BAaTh MOJICIH ITHX MHOTOTPAaHHHKOB, M3TOTOBJICHHE KOTOPBIX OINMCAaHO B y4eOHHWKE, a
TaKKe rpaduiecKre KOMIBIOTEPHBIC CPEICTRA.
Iloemopenue (6u).

Lenb: noemopums u 0606wume mamepuan, uzydennwiti 6 10 xnacce.

11 kaacc
Bexmoput 6 npocmpancmee (6u).

[Tonsitue BekTOopa B mpocTpancTBe. CI0KEHHE M BHIUMTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha
yucio. KoMiianapHeie BEKTOPBI.

Heab: chopmupoBaTh y ydammxcs MOHATHE BEKTOPa B MPOCTPAHCTBE; PACCMOTPETh OCHOBHBIC
orepaluy HaJl BEKTOPaMHU.
Koopounamuvt mouku u koopounamul éekmopoe npocmpauncmee. /leuscenusn (11 u).

Koopaunatsl Touku 1 KOOpAUHATHI BEKTOpa. CKaIsIpHOE MPOU3BE/ICHUE BEKTOPOB. JIBHKEHUSI.

Leau: chopmupoBaTh y yyalmuxcsi yMEHUsl IPUMEHATh KOOPJAUHATHBIN U BEKTOPHBINA METOMAbI K
pElLICHUI0 3a/lad Ha HAXOXJICHHE [JIMH OTPE3KOB U YIJIOB MEXIY MNPSIMBbIMU W BEKTOpaMU B
pocTpaHcTBe. B Xome wu3ydeHUs TeMbl 1eeco00pa3HO HCIOIb30BaTh aHAJIOTHUI0 MEXIY
paccMaTpuBaeMbIMH TTOHITHSIMH Ha IUIOCKOCTH M B TIPOCTPAHCTBE. DTO TIOMOXKET yJaiuMcs Ooee
rI1yOOKO U OCO3HAHHO YCBOUTH M3y4aeMblii MaTepHall, ySICHUTh COJEPKAaHUE U MECTO BEKTOPHOTO U
KOOPJAMHATHOTO METOJIOB B Kypce reomerpuu. OO0OOMIUTh M CUCTEMATU3UPOBATH MPEIACTaBICHUS
y4yalmxcs 0 JeKapTOBBIX KOOPAMHATAX M BEKTOPax, MO3HAKOMUTH C MOJSIPHBIMHU U ChHEepHUUECKUMU
KOOpJIUHATAMH.

N3yuenne KOOpAMHAT W BEKTOPOB B MPOCTPAHCTBE, C OJHON CTOPOHBI, BO MHOTOM ITOBTOPSIET
M3Y4YE€HHE COOTBETCTBYIOIIMX TEM IUIAHUMETPHH, a C APYTrOM CTOPOHBI, JaeT anreOpandeckuii MeTo
pelIeHUs! CTEPEOMETPUUYECKUX 3a]1a4.

Hununop, xonyc, wap (13 u)

[lonsitue wwmmuaApa. Ilnomans mnoBepxHocTH mwiuHApa. [lonstue xonyca. Ilnomans
MOBEPXHOCTH KOHyca. YceueHHbli koHyc. Cdepa u map. Ypasuenue cdepsl. Bzaumuoe
pacrionokenue chepsl u iockoctu. KacarenpHas miaockocts K cepe. [lnomans cdepsi.

Heau: nate yyammmcs CHCTEMaTHYECKHE CBEIEHUS OO0 OCHOBHBIX BHUAAX TEN BpaIlCHHUS.
Nzyuenne xpyrnpix Ten (MWIMHApPA, KOHYCA, Iapa) 3aBepIIaeT HW3yYE€HHUE CHCTEMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHX TeJl. B X0/1e 3HAaKOMCTBA ¢ TEOPETUUECKUM MATEPUATIOM TEMBI
3HAYUTENBHO Pa3BUBAIOTCS MPOCTPAHCTBEHHBIC TMPEJICTABICHHS YYaIUXCS: KPYIJIble Tena
paccMaTpuBaTh Ha NMPUMEpPE KOHKPETHBIX T€OMETPUUECKHUX TEJl, U3ydaTh B3aUMHOE PACIOJIOKEHUE
KpPYTJBIX Tel U TUIOCKOCTEW (KacaTeNbHbIE M CEKYIIHE IUIOCKOCTH), O3HAKOMHUTH C MOHSITUSIMHU
OTHMCAHHBIX ¥ BIUCAHHBIX MPU3M U MUpaMua. PemaTe 60JbI10€ KOJTUYECTBO 3a/1a4, YTO MO3BOJISET
MPOJOIKUTH PaboTy Mo (QOPMHUPOBAHUIO JOTHUECKUX U Tpaduueckux ymenuil. CdopmupoBaTh
MPEACTABICHUS YYaIIMXCS O KPYIJIBIX TeJlaxX, M3YYUTh CIy4al WX B3aWUMHOTO PaCIOJIOKECHHUS,
Hay4YuTh N300pakaTh BIUCAHHBIC U OMHUCAHHBIE (PUTYPHI.

B nannoif Teme 00001Iat0TCs CBEIEHUS U3 INITAHUMETPUU 00 OKPY)KHOCTH M KpPyre, O B3aUMHOM
pPaCTONOKEHUU TPSIMOM M OKPY)KHOCTH, O BIUCAaHHBIX U OMNHMCAHHBIX OKPYKHOCTSX. 37ech
ydalniiecss 3HaKOMSITCS C OCHOBHBIMH (PUTypaMu BpallleHHUs, BBISICHSIIOT UX CBOWMCTBA, ydaTcs HX
n3o0paxaTb M pewmarh 3afgadyd Ha Gurypsl BpameHus. dopmupoBaHHio 0Oojee TIyOOKHX
MPEJICTABICHUI YYaluXcs MOTYT CIYXHUTh 3aJauyd Ha KOMOWHAIIMM MHOTOTPAaHHUKOB U (QUTYp
BpaIeHUsI.

O6vem u nnowiaos noeepxuocmu (15u).

O6beM mpsiMoyrosibHOTO mMapamenenumnena. O6beMbl MpsAMO Tpu3Mbl U HUIUHApPA. OO0bEMbI
HAKJIOHHOW MPU3MBI, TUpPaMUIbl U KoHyca. O0beM mapa u miomans chepsl. OObEMbI MIAPOBOTO
CErMeHTa, MAapOBOT0 CJIOS U IIAPOBOTO CEKTOPA.

Leaun: mpoOaOMKHUTH CUCTEMATUYECKOE H3YYCHHE MHOTOTPAHHHKOB U TeNl BpALICHHUS B XOJE
perieHus 3a/1a4 Ha BBIUYMCIIEHUE UX 00HEMOB.

[TonsiTie oObeMa BBOJWTH 10 AHAJIOTHH C TIOHATHEM IUIOMIAJW IUIOCKOH (UTYpHl H
(dhopMynupoBaTh OCHOBHBIE CBOWCTBA 00beMOB. DOPMYIUPYIOTCS OCHOBHBIE CBOWCTBA OOBEMOB U
Ha UX OCHOBE BBIBOJIUTCS (popMyiia oObeMa MPSIMOYTOIBHOTO MapajuieJenuIieia, a 3aTeM IpsMoit
npu3Mbl U nUauHApPa. POpMyNbI 00BEMOB JIPYTUX TEN BBIBOISATCS C TOMOIIBIO HHTETPATBLHOM
dhopmynsl. Dopmyna oObeMa 1apa UCTIOAB3YETCs SISl BEIBOAAa (DOPMYIIBI TUTOIAAH CEPHI.
Iloemopenue (6 u.)



Lean: noBTOpUTH U OOOOIIUTE 3HAHUS M YMEHUS, YUAIIMXCS Yepe3 pelleHre 3a/1au 10 CIEAYIOIINM
TeMaM: METOJ KOOpAMHAT B TMPOCTPAHCTBE; MHOTOIPAaHHUKH; Tella BpAIlCHUs;, OOBEMBI
MHOT'OTPAaHHUKOB U TE€J BPALICHMUS.

11 kaace

1.Tpuronomerpuueckue pynkmuu (194)
OOnacte omnpeneneHUs M MHOXKECTBO 3HAYEHHM TpPUroOHOMETpHuYecKuX QyHKuui. YETHOCTS,
HEYETHOCTH, MEPUOANYHOCTD TPUTOHOMETpUYEeCKUX QyHKIUI. CBOKCTBA U rpaduKu YHKIIUI
y=C0S X,y =sinx,y=tgXx.
OcHoBHBbIE 1IETH:
-popmupoBanue mpeicTaBieHUH 00 0OJAacTH  ONpeleNeHuss U MHOXKECTBE 3HA4YEeHUH
TPUTOHOMETPUYECKUX (YHKUIUH, O HEUETHON M YETHOM (PYHKIUAX, O MEPUOANYECKON (PYHKUIUH, O
nepuojie pyHKIUHU, O HAMMEHbIIEM MOJI0KUTEIIbHOM NIEPUOJIE;
-popMupoBaHHMe yMEHMH HaXOIUTh OONAcCTb  ONPEAEICHHUS W  MHOXKECTBO  3HAYCHUH
TPUTOHOMETPUUECKUX (DYHKLUI CIIOKHOTO apryMEeHTa, IPEACTAaBICHHOr0 B BUE ApOo0U M KOPHS;
-OBJIaJICHHE YMEHHUEM CBOOOIHO CTPOUTH TPaPUKH TPUTOHOMETPHUECKUX (DYHKIIUN U OTHCHIBATH UX
CBOMCTBA;
B pesynbrare u3ydeHus: TeMbl y4aIuecs J0JDKHBI:
3HATh!
-00J1aCTh OTIPENIeICHUsI 1 MHOKECTBO 3HAYEHUH 2JIEMEHTAPHBIX TPUTOHOMETPHUYECKUX (DyHKIINH;
-TPUrOHOMETpUYECKUE (PYHKIMH, UX CBOMCTBA U IrpauKu;
YMETB!
-HaXxOJUTh 00JIaCTh ONPEAEICHHUS U MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIIHIL;
-MHOXKECTBO 3HAYCHUH TpuroHomerpuueckux ¢ynkumidi Buma Kf(x)+m, rme f(x)- mroGas
TPUTrOHOMETpHUECKask (PyHKIUS;
-JI0Ka3bIBaTh MEPUOJUYHOCTh PYHKITUH C 3aJaHHBIM MIEPUOJIOM;
-MCCIe0BaTh (PYHKLMIO HAa YETHOCTh U HEYETHOCTD;
-CTPOUTD IpapUKN TPUTOHOMETPUUECKUX (YHKIIHIA;
-coBepuIaTh IpeoOpa3oBaHue rpaukoB GyHKLUH, 3Has UX CBOWCTBA;
-pemaTh rpaduIecKu MPOCTEUIIIE TPUTOHOMETPUIECKHE YPAaBHEHUSI M HEPABEHCTBA.

3.I1pousBoaHasi u eé reoMeTpHUECKHIi cMbICI (22)
ITpousBonnas. [IpousBoanas crenenHoit ¢pynkuuu. IlpaBuna quddepenunposanus. [IponsBoansie
HEKOTOPBIX 3JIeMEHTapHbIX QyHKIUH. ['eoMeTprueckuil CMbICT MPOU3BOIHOM.
OcHoOBHBIE 1IENH:
ClpopmMupoBaHue MOHSATHH O MIHOBEHHOW CKOPOCTH, O KacaTeJIbHOM K IUIOCKOH KpUBOH, O
KacaTeJIbHOU K TpaguKy (PYHKIIMH, O IPOU3BOIHON (QYHKIINHU, O (PU3NYECKOM CMBICIIE IPOU3BOHOM,
0 F€OMETPUYECKOM CMBICIIE TPOU3BOIHOM, O CKOPOCTH U3MEHEHUS (YHKIUH, O rpesese GyHKIMU B
TOuKe, 0 AuddepeHnpoBaHNH, O TPOU3BOIHBIX IEMEHTAPHBIX (DYHKIIMA;
[lpopMupoBaHre yMEHHS HCIOJIB30BATh AJITOPUTM HAXOXKIACHUS TPOM3BOJHOU 3JIEMEHTAPHBIX
(GYHKIMH TPOCTOTO U CIIOKHOTO apryMEHTa;
[loBnasieHHe YMEHHUEM HaXOUTh IPOU3BOAHYIO JII0O00H KOMOWHAIIMY 3JIEMEHTAPHBIX (yHKINI;
[loBnajieHHe HaBbIKAMM COCTABJICHMsI YPAaBHEHHUs KacaTellbHOW K rpapuky (QYHKIUU MpU
JIOTIOJTHUTENBHBIX YCIIOBUSAX, HAXOXKICHHSI YTII0BOro Koa(ddulleHTa KacaTeIbHOM, TOUKH KacaHHUsl.

B pe3ynbTare n3ydeHus: TeMbl yHalIUEeCs JOJKHBI:

3HATh!

[ImoHsATHE TPOU3BOIHON (PYHKIIMHU, PU3UIECKOTO U TEOMETPUUYECKOTO CMbICIIA TPOU3BOTHOM;
[IOHATHE TPOU3BOIHON CTEIIEHH, KOPHSI;

Cnpasuia qudGepeHImpoBaHuS;

[1(hopMyJIbI IPOM3BOAHBIX 3JIEMEHTAPHBIX (DYHKIIHH;

[lypaBHEHHE KacaTeabHOU K rpaguKy QyHKIIHH,

[laJropuT™ COCTaBJICHUS YPaBHEHUS KacaTeIbHOM;

YMETb:



[IBBIYUCIIATH IPOU3BOIHYIO CTETIEHHOW (DYHKIIMU ¥ KOPHSI;

[JHaxOJUTh TPOU3BOJHBIE CYMMBI, Pa3HOCTH, MPOU3BEJICHUS, YACTHOTO; MMPOU3BOJIHBIE OCHOBHBIX
AJIEMEHTAPHBIX (YHKIIHM;,

[JHax0JUTh TMPOU3BOIHBIE dJIEMEHTAPHBIX (DYHKITUH CII0)KHOTO apTyMEHTa;

[lcocTaBisITh ypaBHEHHE KacaTeIbHON K TpaduKy GYHKIIUH 110 alITOPUTMY;

[JyqacTBOBaTh B JHaJIOTe, MOHMMATh TOYKY 3pEHHUs] coOeceJHMKa, NMPU3HABATh MPaBO Ha HHOE
MHCHHE,

[JOOBSICHITH U3YUYECHHBIE TIOJIOKEHUS Ha CaMOCTOSATEIHHO M0I00paHHBIX MPUMEPAX;
[loCyIIecTBIATh MOUCK HECKOJIBKHAX CIIOCOOO0B PEIICHHS, apryMEHTHPOBATh PAIMOHATBHBIN CITOCO0,
MIPOBOMTH JIOKA3aTEIbHBIE PACCYKICHHUS;

[lcaMOCTOSATENBHO HCKATh HEOOXOIUMYIO JIJIsl pEIICHUsT YYeOHBIX 3a/1a4 WH(OPMAIIHIO.

4.IlpuMeHeHre MPOU3BOIHOI K HccaeqoBanui0 GpyHkuuii (164)
Bospacranne u yObiBanue ¢GyHKUMA. OKCTpeMyMmbl (GyHKuuu. I[IpuMeHeHHe TpOU3BOIHOM K
noctpoeHuio rpa¢pukoB ¢Gynkuuii. Hanbonbiiee n HanMeHblee 3Ha4eHUsT QYHKIMU. BBITYKIOCTH
rpaduka. Touku nepernoa.
OCHOBHBIE 1IETIH:
- (¢dopMHpOBaHHE TMPEICTABICHUA O TPOMEXKYTKAaX BO3pAaCTaHUs H YOBIBaHUS (YHKIHH, O
JIOCTaTOYHOM YCJIIOBHHM BO3pacTaHus (YHKIUH, O IPOMEKYTKaX MOHOTOHHOCTH (QYHKIUH, 00
OKPECTHOCTH TOYKHM, O TOYKaX MaKCUMyMa M MHUHHUMyMa (DYHKIUH, O TOYKaX JKCTPEMyMma, O
KPUTHUYECKUX TOUKAX;
- (opMupOBaHHE YMEHHs CTPOHWTH 3CKH3 Tpaduka (QYHKIUH, €clIH 3aJaH OTPE30K, 3HAUYCHUS
(GYHKIIMH Ha KOHIIaX 3TOTO OTPEe3Ka M 3HAK MPOU3BOJHON B HEKOTOPBIX TOUYKAX (PYHKIINY;
- OBJIQZICHHE yMEHHEM IMPHUMEHSTh IMPOU3BOAHYIO K HCCIEIOBAHWIO (YHKIHHA U TIOCTPOCHUIO
rpaduKoB;
- OBJIQJICHWE HABBIKAMHM HCCIENOBaTh B MPOCTEHIIMX CiydasX (YHKIMA HAa MOHOTOHHOCTb,
HAXOMUTh HauOOJbIIee W HAMMEHbIEe 3HAUCHHS (QYHKIHMH, TOYKH Iepernda W HHTEpPBAJIBI
BBIITYKJIOCTH.

B pe3ynbrare u3yueHus TeMbl yyaluecs JOJKHBbI:

3HATh!

- MOHATHE CTAITMOHAPHBIX, KPUTHYECKUX TOUYEK, TOUEK IKCTPEMYMA;

- KaK MMPUMEHSATH MPOU3BOAHYIO K HCCIEIOBAHNIO (DYHKIIMN U OCTPOEHUIO IpapUKOB;
- KaK MCCIIE0BATh B MPOCTEHINNX CiTydasx (pyHKIIMM Ha MOHOTOHHOCTH, HAXOJIUTHh HAUOOJbIIEEe U
HauMEHblIee 3HaYeHUs! QYHKIUY;

YMETB!

- HaXOJUTh UHTEPBAJIbI BO3PACTaHUS U YObIBAaHUS (PYHKIIHIA;

- CTPOUTH ICKU3 Ipadka HENPEPbIBHOM (PYHKIIMHU, ONIpeIeIEHHON Ha OTPE3KE;

- HaXO/UTh CTALMOHAPHBIE TOYKU (PYHKIIUU, KPUTUYECKHE TOUYKU U TOUKU IKCTPEMYMa;
- IPUMEHSTH MMPOU3BOAHYIO K HCCIIEOBAHUIO (DYHKIIMNA M TIOCTPOCHUIO TPa(hUKOB;

- HaXOAUTh HauOoJbIlIee U HAaUMEHbIIIee 3HaueHue (PyHKINHY;

- paboTaTh ¢ yueOHHUKOM, OTOUpATh U CTPYKTYpUPOBATh MaTepHal.

5.IlepBoodpa3Hasi u unrerpaj (154)
[TepBooOpasnas. IlpaBuna HaxoxaeHus nepBooOpaszHbIX. [lnomans KpUBOIMHEHHON Tpamenuu U
uHTerpan. Beruncnenue narerpanos. Beranciaenue miomaaei ¢ noMoLb0 HHTETPaJIOB.
OCHOBHBIE TIe/H:
- (¢opMHpOBaHHE TPEACTABIECHUI O MEpBOOOpPa3HOM (YHKIMH, O CEeMeWCTBE MEepBOOOPA3HBIX, O
mudPepeHIIMPOBaHUM U WHTETPUPOBAHHUH, O TAOJIMIIE TEPBOOOPA3HBIX, O TMPABHJIAX OTHICKAHHS
NepBOOOPA3HBIX;
- (¢opMuUpOBaHHE YMEHMH HAXOAWUThH JUIsl (QYHKIMHM MEepBOOOpa3Hy0, rpapuK KOTOPOH MpPOXOAUT
4yepes TOUKY, 3aJaHHYI0 KOOpJUHATaAMH;
- OBJI3/ICHHE YMEHHEM HAaXOJUTh IUIONIA/lb KPUBOJIMHEWHOMN Tpamenuu, orpaHu4eHHOl rpadukaMu
¢bynkuuii y = f(X) u y = g(x), orpannueHHo# npsimbiMu X = a. X = b, ocsro Ox u rpaduxom y = h(x).



B pe3ynbrare u3ydeHus TeMbl ydaluecs J0JKHBI:

3HATh!

- IOHATHE NePBOOOPA3HOM, HHTETpaa;

- IpaBUJIa HAX0XKJICHUS IEPBOOOPA3HBIX;

- TaOIUITy TEPBOOOPA3HBIX;

- popmyny Hetorona JleiiOaua;

- [IpaBUJIa UHTETPUPOBAHUS;

YMETh!

- IPOBOAMUTH UH()OPMAILIMOHHO-CMBICIIOBOM aHaIU3 POYUTAHHOIO TEKCTa B yUeOHUKE, y4aCTBOBATh
B JMajore, MPHUBOIWTH MNPHUMEPHI; ApryMEHTHPOBAHO OTBEYaThb Ha IOCTaBJICHHBIC BOIPOCHI,
OCMBICIIMBATh OIIMOKH U UX YCTPAHSTh;

- IOKa3bIBaTh, YTO JaHHas (QYHKIMS SBISETCS IEPBOOOPA3HOM Ui APYroi JaHHOW (QYHKIINY;

- HaXOJUTh OJHY U3 MEPBOOOPa3HBIX IS CyMMbl (PYHKIMI M mpou3BeneHUs (QyHKIHMU Ha YHCIIO,
UCTIOJIB3Ys CIIPAaBOYHBIC MATEPUAIIbI;

- BBIBOJUTH [IPABUJIA OTHICKAHMSI I€PBOOOPA3HBIX;

- 1300pakaTh KPUBOJIMHEHHYIO TPANeLUuIo, OrpaHMYCHHYIO TpaduKaMu 3JIeMEHTApHBIX (QYHKIINT;

- BBIUUCIIATH MHTErpasl OT 3JIEMEHTApHON (PYHKIUHM MPOCTOro aprymenra mno ¢opmyne HproToHa
JleliOHMIIa C TOMOMIBIO TaOIHUIIBI TIEPBOOOPA3HBIX U NIPABUII HHTETPUPOBAHUS;

- BBIYMCIIATD IUIOLIA/lb KPUBOJMHEWHOM Tpanenuu, orpaHMuyeHHON IpsMbIMU X = &, x = b, ocbio Ox
U TpaduKOM KBaJpaTHIHOU (QYHKIINU;

- HaXOAMTh IUIOLIA/lb KPUBOJIMHEHHON Tpaneunu, orpaHiueHHo napaboiaamu;

- BBIYUCIIAITH IIyTh, TPOWJCHHBIN TEIIOM OT Hayaja JBM)KCHHUS 10 OCTAHOBKH, €CITM HM3BECTHA €ro
CKOpOCTb;

- IPEIBUACTH BO3MOXHBIC ITOCIIEICTBUS CBOMX JICHCTBUH;

- BJIJIeTh HaBbIKAMH KOHTPOJISL M OLIEHKH CBOEH JESTEIbHOCTH.

6. KomOunaropuxa (104)
Tabnuunoe u rpaduyeckoe MpeacTaBIeHUE JaHHBIX. UNCIO0BbIE XapaKTePUCTUKH PSIIOB TAHHBIX.
[Toouepénuplii M OJHOBpPEMEHHBI BHIOOP HECKOJBKUX 3JEMEHTOB U3 KOHEYHOIO MHOXECTBA.
@opMynbl 4YMCIa TEPECTAaHOBOK, COUYETaHUH, pa3MelleHHd. PerieHne KOMOMHATOPHBIX 3ajad.
®opmyna ouHoma HetotoHa. CBolicTBa OMHOMUHANBHBIX KO3 uimeHToB. Tpeyronpuuk [lackans.
OcHoOBHBIE 1IENH:
- (hopMHpoBaHHE MpPEICTaBICHUA O HAYYHBIX, JOTMUYECKUX, KOMOMHATOPHBIX METOJaX pEIIEeHUs
MaTeMaTHYECKUX 3a]1a4;
- (popmupoBaHUE YMEHUS aHAJIM3UPOBATh, HAXOUTH PA3JINYHbIE CLIOCOOBI PELIEHHs OJHON U TOM Ke
3aJauu, JIeJ1aTh BHIBOJIBI;
- pa3BUTHE KOMOMHATOPHO-JIOTUYECKOTO MBIIIICHUS

B PE3YIBTATE U3YUYCHUA TEMBI YHAIIUCCS JOJIKHBI:

3HATh:

- IOHATHE KOMOWHATOPHOM 3a/1a4ll 1 OCHOBHBIX METO/I0B €€ pelieHus (IepecTaHOBKU, pa3MEeLIeHMUs,
coueTaHusi 0e3 MOBTOPEHUS U C TIOBTOPCHHUEM);

- TIOHATHE JIOTHYCCKON 33129,

- IPUEMBI pellieHUs] KOMOMHATOPHBIX, JIOTHYECKUX 3a/1a4;

- 3JIEMEHTHI TPadOBOTO MOJCIIUPOBAHNS,

YMETh:

- UCIIOJIb30BaTb OCHOBHBLIC METO/IbI PCUICHUS KOM6I/IHaTOpHI)IX, JIOTMYECKUX 3a1a4,

- pa3pabaTeiBaTh MOJETH METOJOB pEIIeHHs 3a/ad, B TOM YHUCIE W TpPU TOMOIIHM TpadBOro
MOJICIUPOBAHNS,

- TEpPexXONuTh OT HWIEH 3aJayd K aHaJIOTWU4YHOU, Oojiee MpOCTON 3amade, T.e. OT OCHOBHOM
MMOCTAaHOBKH BOIIPOCA K CXEME;

- ICHO BBIpaXXaTh pa3pabOTaHHYIO UCIO 3a/1a4H.

7. JeMeHThI TeOpHH BeposiTHOCTe (84)
DneMeHTapHbIe U CI0XKHbIE COObITHS. PaccMoTpeHne citydaeB: BEpOATHOCTb CYMMbl HECOBMECTHBIX



COOBITHI, BEPOATHOCTH TPOTHUBOIOJIOXKHOIO COObITUSA. [loHSATHE O HE3aBUCUMOCTU COOBITHIA.
BeposiTHOCTh M cTaTHCTUYECKash 4acTOTa HACTYIUICHUs COOBITHS. PerieHne mpakTUYecKuX 3aaad C
IIPUMEHEHHE BEPOSTHOCTHBIX METOJIOB.
OcHOBHBIE 1eJIH:
e (opmupoBaHUE NPEICTABICHUS O TEOPUU BEPOATHOCTH, O TMOHATUAX: BEPOSTHOCTD,
UCIBITaHNE, COOBITHE (HEBO3MOXKHOE U JIOCTOBEPHOE), BEPOSTHOCTH COOBITUH, 00BEAMHEHNE
U TiepecevyeHre COObITHI, CIeICTBUE COOBITHS, HE3aBUCUMOCTh COOBITHIA;
e (opmupoBaHUE yYMEHHUS BBIYHUCIATH BEPOSTHOCTH COOBITHH, OMpPENEIsITh HECOBMECTHBIC U
MIPOTUBOMOJIOKHBIC COOBITHS;
® OBJaJICHUE YMEHUEM BBINOJIHEHHUSI OCHOBHBIX ONepaluil HaJl COOBITUSMHU
® OBJIAJICHUE HABBIKAMHM pEIICHUS MPAKTUUYECKUX 337a4 C MPUMEHEHHEM BEPOSITHOCTHBIX
METO/IOB
B pesynbprare uzydeHus: TeMbl y4aliuecs J0KHbI:
3HATh:
® T[IOHSTHE BEPOSTHOCTU COOBITU;
® [IOHSATHE HEBO3MOXHOTO U JJOCTOBEPHOTO COOBITHS;
® TIOHSTHE HE3aBUCUMBIX COOBITHII;
® [IOHSTHE YCIOBHOM BEPOSITHOCTU COOBITHUIA;
® T[IOHSTHE CTATUCTUYECKON YaCTOTHI HACTYIUICHUS COOBITHI;
yMeTh:
® BBIUUCISATH BEPOSTHOCTH COOBITHIA;
®  OIpECNSITh PABHOBEPOSTHHIE COOBITHS;
®  BBINIOJIHATH OCHOBHBIC OTICPAIIUU HAJl COOBITHSIMH;
® JIOKa3bIBaTh HE3aBUCUMOCTH COOBITHIA;
® HaXOJUTh YCIOBHYIO BEPOSITHOCTD;
e pelaTh NPaKTUYECKHE 331a4d, IPUMEHSA METObl TEOPUH BEPOSATHOCTH.
7. KommiiexkcHbie unciaa (13 4.)

8. YpaBHeHNs 1 HepaBeHCTBA ¢ IBYMs Henu3BecTHbIMH (104)
JIuneliHble ypaBHEHHMsT M HEPABEHCTBA C JBYMs II€pEMEHHbIMU. HenuHelHble ypaBHEHHS U
HEPABEHCTBA C JBYMs II€PEMEHHBIMHM. YPaBHEHUS M HEPAaBEHCTBA C JBYMsI IEPEMEHHBIMH,
COJIeprKallye MapaMeTphl.
OcHoBHBIC IEIN:
e 00y4uTh IpUEMaM pEIICHUs YpaBHEHUH, HEPABEHCTB M CUCTEM YpaBHEHHUI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU.

9. UToroBoe nmoBTopenne Kypca ajre6pbl 1 HayaJ aHaam3a 3a 10-11 kaaccst (194)
OcHOBHBIE 1IeNu:

e 0000ImIeHne U cucTeMaTH3alms Kypca anreopsl 1 Havas aHanu3a 3a 10 11 kmaccsr,

® CO3/1aHWe YCIOBMH ISl TUIOJOTBOPHOTO YYacTHs B IPYMIIOBON pabote, i (HOpMUPOBAHHS
YMEHHUSI CAMOCTOSITENIBHO U MOTUBUPOBAHHO OPIaHU30BBIBATh CBOO JI€ATEIBHOCTB;

e (opmupoBaHue mpeacTaBieHU 00 HIEAX W METOAAX MAaTeMaTHKHU, O MaTeMaTHKE Kak
CPEICTBE MOJEIUPOBAHMSI SIBIICHUN U MPOIIECCOB;

® pa3BUTHE JIOTUYECKOTO M MAaTE€MaTHYECKOIO MBIIUIEHUS, HWHTYULUH, TBOPYECKUX
CITOCOOHOCTEH;

e BOCNHTaHHE MOHUMaHMS 3HAYMMOCTH MaTeMaTHKH JUIi OOIIECTBEHHOI'O porpecca

TpeGoBanusi K ypPOBHIO IOATOTOBKH
B pesyabTare udy4yeHuss MaTeMaTUKH HA IPO(PHIBLHOM YPOBHE YYCHUK [10/I2KeH
3HAMb/NOHUMANM b



® 3HAYEHUE MAaTEMaTHYECKOW HAYKH Ul pEIEeHUs 3a]ay, BO3ZHUKAIOIIUX B TEOPUH U MIPAKTUKE;
LIMPOTY U B TO K€ BPEMsS OTPaHMYEHHOCTb IPUMEHEHUS MaTeMaTHYEeCKMX METOM0B K
aHAJIM3y U MCCIIEIOBAHUIO IPOLIECCOB U SIBJICHUN B IIPUPOJE U OOLIECTBE;
® 3HAYEHHUE MPAKTHKH U BOIPOCOB, BOSHUKAIOIIMX B CAMOI MaTeMaTuke A1 (OPMHUPOBAHUS U
pa3BUTHS MaTEMaTUYECKON HAYKH; HCTOPUIO Pa3BUTHUS IIOHATHS YUCIIA;
® VHUBEpCAIbHBII XapakTep 3aKOHOB JIOTMKM MaTeMaTHYeCKUX PACCYXKAEHUH, Uux
IIPUMEHUMOCTb BO BCEX 00JIACTSIX 4EI0BEUYECKOH NesATeIbHOCTH.
Ymern
® BBHINOJHATh apU(MeTHdecKue JeHCTBUSA, coueTass YCTHblE M IHCbMEHHBIE IPHEMBI,
IIPUMEHEHHE BBIUUCIUTEIbHBIX YCTPOWCTB; HAXOJUTh 3HAYEHUs KOPHSA HATypaJbHOM
CTENIEHH, CTENEHH C PalMOHAJIBHBIM IOKa3aTejeM, Jiorapudma, HCIONb3Ys NpU
HEOO0XOJAMMOCTH BBIUYUCIIUTENIBHBIE YCTPOWCTBA; I0JIb30BAaTbCS OLEHKOM M NPUKUIKOW MpHU
IIPaKTUYECKUX pacyeTax;
® [IPOBOJUTH 110 U3BECTHBIM (JOPMYJIaM M IpaBUiIaM NpeoOpa3oBaHUsl OYKBEHHBIX BbIPa)KEHUII,
BKJIIOYAOIUX CTENEHH, paJuKaibl, Jorapu(mMbl 1 TPUTOHOMETPUUECKUE (PYHKIUH;
® BHIUUCIIITH 3HAYCHHS UYHWCIIOBBIX M OYKBEHHBIX BBIPQKCHUH, OCYIIECTBISIT HEOOXOIMMBIE
[IOJICTAHOBKHU U Mpeo0pa3oBaHMUs;
HCI0JIb30BATH NPUOOpPETEeHHbIe 3HAHUA M YMEHHS B IPAKTHYECKOM 1esiTe IbHOCTH 1
MOBCEIHEBHOM KM3HM JUTL: TPAKTHUYECKUX PACUETOB 1O POopMyIiaM, BKIIOUYask POPMYIIbI,
COJIep Kallie CTENEHHU, paJUKaibl, JIOrapudMbl M TpPUTOHOMETpUYECKHE (DYHKIMH,
UCIOJIb3YSl IPU HEOOXOIMMOCTH CIIPaBOYHBIE MAaTEPUAJIbl U IPOCTENIINE BEIYUCIUTEIbHBIC
YCTPOMCTBA;

TpeOoBaHNsI K YPOBHIO NOAT0TOBKH BbINYCKHHUKOB
B pe3ynbrare u3yuyeHuss MaTeMaTUKK Ha IPO(PUILHOM YPOBHE YUEHUK JOKEH
3HATH/TIOHUMATD:
- 3HaUE€HUE MaTeMaTUYECKOM HayKu AJIs pelIeHus 3aa4, BOSHUKAIOIIUX B TEOPUU U HA NIPAKTHUKE;
LIUPOTY U B TO KE BPEMSI OTPAHUYEHHOCTh IPUMEHEHUS] MAaTEMAaTUYECKHUX METOJIOB K aHAJIU3Y U
HCCIIEIOBAHUIO TIPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;
- 3HaYeHHE MPAKTUKU U BOIPOCOB, BOZHUKAIOLIUX B cCaMOi MaTeMaTHKe JUIsl GOpMUpOBaHUS U
pa3BUTHS MaTeMaTHYECKON HayKW; HCTOPUIO Pa3BUTHUS IOHATHS YHUCIIA, CO3JaHUS MAaTEMAaTUYECKOTO
aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH;
- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHUYECKUX PACCYKIEHUHN, X IPUMEHUMOCTH BO
BCeX 00J1aCTAX YEeOBEYECKON eATEeIbHOCTH;
- BEpOSITHOCTHBIN XapaKTep pa3Iu4HbIX [TPOLIECCOB OKPYKAIOILIETO MHUPA;
Auaredpa
YMers:
- BBIMOJIHATH apu(MeTHYECKHE JeHCTBUS, cOueTast yCTHbIE U MUCbMEHHbIE IPHEMBbI, IPUMEHEHHE
BBIUHCIUTENbHBIX YCTPOUCTB; HAXOAUTh 3HAUEHUSI KOPHS HaTypaJIbHOM CTENEHHU, CTETIEHHU C
palMoHaIBHBIM ITOKa3aTeNeM, Jorapudma, UCIonb3ys Ipyu HEOOXOIUMOCTH BBHIUNCIUTENIbHBIE
YCTPOWCTBA; MOJIB30BATHCS OLICHKON Y MPUKUAKON MPH MPAKTHYECKUX PacyeTax;
- IPOBOJIUTH 110 U3BECTHHIM (hOpMYJIaM U MpaBUiIaM MpeoOpa3oBaHus OyKBEHHBIX BIpaKEHUI,
BKJIIOYAIOIIUX CTENEHH, PaJUKaIIbl, Jorapu(pMbl 1 TPUTOHOMETPUYECKHE (PYHKLINU;
- BBIUMCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIIAS HEOOXOAUMBIE
MIOJICTAHOBKHU U MpeoOpa3oBaHMUs;
UCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS M YMEHUS B PAKTHUECKOM JeSITeIbHOCTH U MIOBCETHEBHOU
HKU3HU JJIS:
- IPAKTUYECKHUX PacdyeToB Mo (hopMyinam, BKIto4ast GopMyibl, COAepKaIie CTETeHH, paJuKabl,
Jorapu@mbl ¥ TPUTOHOMETPUYECKHE (PYHKIINU, UCTIONB3YsI P HEOOXOAUMOCTH CIIPAaBOYHBIE
MaTepHasbl U IPOCTEUIINE BEIYNCIUTEIBHBIE YCTPONCTBA;
DyHKIUHN U TPaQUKH
YMers:
- OIPENeNSITh 3HaUeHNe (PYHKIMH 110 3HAYCHUIO apryMEHTa NP pa3InyHbIX ClIoco0ax 3a/laHus
GbyHKIIY;
- CTpOUTH TpaMKK N3YIECHHBIX ()YHKIIHIA;



- OMMCHIBATh IO TpaMKy U B MPOCTEHIINX CiIydasx 1o opMysie MOBEACHUE U CBOMCTBA (PYHKLINH,
HaXOAUTh 10 rpaduKy yHKIIUN HanOOIbIINE U HAUMEHbBILNE 3HAUCHHUS,
- pemiaTh ypaBHEHHUS, POCTEHIITNE CUCTEMBI YPAaBHEHUM, UCTIOJIb3YsI CBOMCTBA YHKIIMA U UX
rpaduKoB;
UCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM eSITEIbHOCTH U IOBCEAHEBHOM
HKU3HU JJIS:
- OMMCAHUS C NOMOILBIO QYHKIMN pa3IMUHBIX 3aBUCUMOCTEH, IPEICTABICHUS UX rpauiecKH,
MHTEpIpETauy IpapHKoB;
Havaja maTeMaTH4eCKOI0 aHAJIHM3a
YMers:
BBIUUCIIATH IPOU3BOJIHBIE U IIEPBOOOPA3HBIE AJIEMEHTAPHBIX (YHKIMH, UCIIOJIb3Ysl CIIPABOYHBIE
MaTepuabl;
HCCIIeI0BaTh B IPOCTEHIINX ClydasiX GyHKIUN HA MOHOTOHHOCTb, HAXOANUTh HaNOOJIbIINE U
HAaMMEHBIINE 3HAYECHUS! PYHKIUH, CTPOUTH TpaMKi MHOTOYICHOB M MPOCTEUIINX PAI[IOHAIBHBIX
(GyHKLIMH C HCIIOIB30BAHUEM allllapaTa MaTEMAaTHYECKOI0 aHAIN3a;
BBIUUCIIATH B MMPOCTEHIINX CITydasK IJIOMIAIU C UCTIOIb30BAHUEM ITEPBOOOPA3HOM;
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKON J€SITEIbHOCTU U MOBCEITHEBHON
AKU3HU JJIS:
peleHus MPUKJIAAHBIX 33/1a4, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKHUX U (PU3UYECKHX, Ha
HanOOJIbIINE M HANMEHBIINE 3HAYCHUS, HA HAXOXKICHHE CKOPOCTH B YCKOPEHUS;
YpaBHeHNsI 1 HEPABEHCTBA
YMers:
pelaTh palMoHalbHbIEe, TOKa3aTeNbHbIE U JOrapu(pMHUUECKUE YpaBHEHHs U HEPAaBEHCTBA,
IIPOCTEHNIINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, UX CUCTEMBI;
COCTaBJIATh YPAaBHEHHS U HEPABEHCTBA 110 YCIOBUIO 3a]a4u;
WCIIOJIB30BATH JIJIS MPUOIMKEHHOTO PEIICHUs] YPaBHEHUH U HEPAaBEHCTB IpadUueCcKuil METOI;
n300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTH MHOXKECTBA PEILIEHUH MPOCTEHIINX YpaBHEHUH U UX
CHUCTEM,;
HCIOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUECKOM esITeIbHOCTH U TOBCEAHEBHOM
AKU3HU JJIS:
MIOCTPOEHHUSI U UCCIIEOBAHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

JJieMeHTbl KOMOMHATOPUKYU U TEOPHH BePOSITHOCTH
YMers:
- pemarth npocTeiire KOMOMHATOPHBIE 331a4U METOZ0OM Iepedopa, a TAKKe C UCIOIb30BaHUEM
U3BECTHBIX (hopMy;
- BBIYMCIIATH B IPOCTEHMIINX CITydasX BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUYETA YUCIIA HCXO/I0B;
HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON JeSITEIbHOCTU U MOBCETHEBHON
HKU3HU JJIS:
- aHAJIM32a PeabHbIX YHCIOBBIX ITaHHBIX, IPEACTABICHHBIX B BUJIE UarpaMM, rpa(ukos;
- aHaiKM3a HHPOPMAIIUU CTAaTUCTUYECKOIO XapaKTepa.

MeToaudeckoe u y4eOHO-IUAAKTHYECKOE o0ecriedeHue:
Jluteparypa:
1. HactonpHas kHura yuurens mareMatuku. M.: OOO «M3gatensctBo ACT»: OO0 «M3natenscTBo
Actpens», 2007,
2. Komsirun FO.M. yueGnuk mist 10 kimacca, MockBa, [Ipocserienne, 2010.
3. AnreOpa m Havaa MaTeMaTH4eckoro aHaimsa, 11 kmacc: yuae0. [l o0meo0pa3oBaTeIbHBIX.
Yupexnenuii / FO.M.Konsarus [u ap.], - M.: [Ipocsemenue, 2009r.
4. b.M.Mgnes, JInnakTudeckue MaTeprabl o anredpe n HadasaMm ananusa 10 k1.
5. JI.O. lenumesa, TemaTrueckue TECTHI M 3a4€ThI 110 ajredpe U HavaiaM aHalu3a.
6. I'.B.lopodeen, COOpHHK 3aaHUI )T TPOBEICHUS IMMCBMEHHOTO K3aMeHa 110 MaTeMaTHKeE.
7. COopHUKH TecTOBBIX paboT s noaroroBku k EI'D (10mrt.),®UITH, MHUOO.
8. H.E.®enopoa, M.B.TkaueBa. 3ydueHue anreOpsl U Hadal MareMaTHIeCKoro aHamm3a-11.
Mocksa « IIpoceemenue» 2009r.
9. Iloypounsle mansl Mo yueOHUKy A.I'. Mopakosuya. 11 k.



Bousrorpan. 2008r.
10. M.M.I1labynun. unaktruueckue Matepuaisl. Anredpa -11. Mocksa « IIpocerienune» 2009r.
11. M.B.TkaueBa. Tematuueckue Tectbl. Anredpa-11. Mocksa « [Ipocsemienue» 2009r.
12. Jlupaktiuueckue MaTepuainsl 1o aiaredpe u Hadanam ananusa ;uist 10 u 11 knacca /b.1. UBnes,
C.N.Caaxksn, C.1.IIBapudypr. M.: I[Ipocsemnienue ,2005
13.YcrHble ynpaxknenus mno anredpe u Hayaigam ananuza / P.J[Jlykun, T.K. Jlykuna, U.C. SIxynuna.
M.: IIpocBemienue, 1989
14 KonTtponsHbIe U TPOBEpOUHBIE paboThI o anredpe. 10 11 kir.: MeTtoaudeckoe mocodue / 3BaBud
JLA., nsnounuk JI.S. M.: Ipoda, 1997
15.Anrebpa u Hagana ananuza. Tectel. 10 11 kimaccer: yaue6HO-MeToa. [Tocobue. M.: JIpoda, 2010
16.Anre0Opa u Hayana aHau3a: COOPHUK 3a/1a4 JUIs IOATOTOBKH U NMPOBEIEHUSI UTOTOBOM
aTTecTaluu 3a Kypc cpenneit mkomsl / V.P. Beiconkuid, JI.W. 3BaBuy, B.I1. [Turapes u ap.; mox pen.
C.A. mecrakoBa. M.: Buemcurma-M, 2008
17.JIuteparypa ans noaroroBku k EI'D:
- EI'D 3000 3amau (A.JI.CeMeHOB,..)
-TpenupoBounsie 3ananus ( T.A.Kopemkosa) ®UIIH; 2 Buna
- TunoBsie TecToBbie 3amanus ( T.A.Kopemkosa) ®UIIHU; 3 Buna
- Pemienue 3anau rpynmnst B ( FO.A.I'na3zkoB)
- BapuanTsl TpenupoBounsbix 3aganuii ( J1.O.lenumesa) ®UIIH;3 Buna
- Pabouas terpans(U.B. menko)
- Maremaruka. EI'D. IIpaktuxkym. 2010 r. ( aBt. JI./I. Jlanmo, M.A. ITonoB)Crioco6b! u popmbl
OLIGHKH pe3yJibTara

Texymuii KOHTPOJIb YCBOCHHUS MaTeprasa OCYIIECTBISIETCSA TYTeM YCTHOTO/TIMCbMEHHOTO OIpoca.
[leprnonuvecku 3HaHUS U YMEHUS 110 IPOUICHHBIM TEMaM IPOBEPSIOTCS TUCHMEHHBIMU
KOHTPOJIbHBIMU HJIA TECTOBBIX 33JJaHUSMHU.

IIpu TectTupoBanuM Bce BepHble 0TBETHI OepyTes 3a 100%, Toraa oTMeTKa BHICTaBIISIETCS B
COOTBETCTBUHM ¢ TaOnuuel: [IpoueHT BoinoaHeHus 3a1anus/OTMeTka

95% u 6onee - OTIUYHO

80-94%% - xopomo

66-79%% - yIoBIETBOPUTEITHHO

MeHee 66% - HeyIOBIETBOPUTEIBHO

IIpu BbINOTHEHNH PAKTHYECKO# padoThl 1 KOHTPOJIbHOI padoThI:

Coneprxanue u 00beM MaTepuaia, IoJUIeXKAIIEero MPOBEpPKe B KOHTPOJIBHOM paboTe, onpenensercs
nporpammoit. [Ipu npoBepke ycBOeHHUsI MaTepHalla BIABIISIETCS MIOJIHOTA, IPOYHOCTh YCBOCHUS
y4JalIUMKCS TEOPUH U YMEHUE IPUMEHSATD €€ Ha IPAaKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalUsX.
OTMmeTKa 3aBUCUT TaKKe OT HAJTMYMSI U XapaKTepa MOrpeIHOCTeH, JOMYIIEHHbIX yUaIlllUMHCS.

* 2py6as ouwinbka — MOJHOCTBIO UCKAXXEHO CMBICIIOBOE 3HAYEHUE TIOHATHSI, OTIPE/IeTICHNUS;

* nogpewHocms OTPaKaeT HETOUHbIE (POPMYJIMPOBKH, CBUAETEIILCTBYIOLINE O HEYETKOM
MPEJCTaBICHUN PACCMATPUBAEMOT0 OOBEKTA;

* Hedouem — HeNPaBUWIBHOE IIPEJCTaBICHUE 00 0OBEKTE, HE BIHAIOLIETO KapAUHAIBHO HA 3HAHUS
orpeJieJIeHHbIe POrpaMMoii 00yUeHHS;

* MeJKue nozpeuHocmy — HETOYHOCTH B YCTHOW M TUCbMEHHON PEYH, HE NCKAXKAIOIIUE CMBICIIA
OTBETA WM PELICHNUS, CIIy4aliHble OIIUCKU U T.II.

DTaj0HOM, OTHOCUTEIBHO KOTOPOT'O OLICHUBAIOTCS 3HAHUS YUaILUXCsl, SIBJISIETCS 00s13aTeNbHBIN
MUHHMYM COJIEp>KaHUsI 110 JaHHOMY IpeaMeTy. TpeboBaTh OT ydaluxcsi onpeaeseH s, KOTopble He
BXOJIAT B IIKOJIbHBIM KYpC — 3TO, 3HAUUT, HaBJIEKaTh Ha ce0s MPOOJIeMbI CBSI3aHHBIE C HAPYIIEHUEM
npaB yyaierocs («3akoH 06 00pa3oBaHUNY).

Hcxons n3 HopM (MATHOAITIBHOM CUCTEMBI), 3aJI0)KEHHBIX BO BCEX MPEIMETHBIX 00IacTIX
BBICTABJIICTCSI OTMETKA:

- «5» CTaBUTCS MPHU BBIOJTHEHUH BCEX 3aJJaHUM MOJHOCTHIO UM IPU HAIMYUU | -2 MeTKux
MOTPEIIHOCTEM;

- «4y» cTaBUTCS NMPU HATMYHH 1-2 HEAOYETOB WIIH OJHOHN OLITHNOKH;



- «3» CTaBUTCS MPHU BBHIOTHEHUH 2/3 OT 00beMa MPEITI0KCHHBIX 3aJaHU;

- «2» CTaBHUTCA, €CIIN I[OHyIJ_ICHBI CYH_IGCTBGHHI:IG OIJ_II/I6KI/I, IIOKa3aBIIMUEC, YTO y‘-IaH_II/II\/'ICSI HC BJIaCCT
00s13aTeIbHBIMI YMEHHUSIMH TI0JIAaHHON TEME B TIOJIHOM Mepe (He3HaHWE OCHOBHOTO MPOTPaMMHOTO
Marepuania);

- «1» — O0TKa3 OT BBIMOJHEHUS YYCOHBIX 00S3aHHOCTEH.

YeTHbli 0npoc OCYIIECTBISIETCS HA KaXI0M ypoke (IBpHCcTHUEcKas Oecena, onpoc). 3agaueit
YCTHOT'O OIIpOca SIBJISIETCS] HE CTOJIBKO OLICHMBAHME 3HAHUMN y4aIllUXCsl, CKOJIBKO ONpeAeIeHUE
MPOOJIEMHBIX MECT B YCBOCHUH Y4eOHOr0 Marepuaia U (UKCHPOBaHWE BHUMAHUS YYCHUKOB Ha
CIIO’KHBIX TOHATHSX, BJIEHUX, Iporecce. OLeHKa yCTHBIX OTBETOB YYalLUXCSl.

OTBeT olleHuBaeTCsl OTMETKOM «5», €clii yYEHUK MOJIHO PAaCKPhLI coAepKaHUe MaTepuala B
o0beMe, PelyCMOTPEHHOM MPOTPaMMON; U3JI0KHIT MaTepUall IPaMOTHBIM SI3bIKOM B OIPEIeIICHHON
JIOTUYECKOU MOCIIEe0BATEIHLHOCTH, TOYHO UCIOJIb3YsI TEPMUHOIIOTHIO TAHHOTO MPEeAMETa Kak
y4eOHOM TUCIUTUIMHBL, TPABUIBLHO BBITOJHIII PUCYHKH, CXEMBI, COITYTCTBYIOLIHE OTBETY; MOKa3all
YMEHHE UJUTIOCTPUPOBATH TEOPETHUUECKHE MOJIOKEHUSI KOHKPETHBIMU IIPUMEPaMH;
MIPOEMOHCTPHUPOBAJT YCBOGHUE PaHee U3yYCHHBIX COMYTCTBYIOLINX BOMPOCOB, CHOPMHUPOBAHHOCTD
U YCTOMYMBOCTH MCIOJIB3yEMbIX IIPH OTBETE YMEHUIN U HaBBIKOB; OTBEYAJl CAMOCTOSITENILHO 0e3
HaBOJSILIMX BOIIPOCOB yUUTENsA. BO3MOXKHBI O/JHA — IBE€ HETOYHOCTH IPU OCBELICHUU
BTOPOCTETICHHBIX BOIIPOCOB MJIM B BHIKJIAJIKAX, KOTOPHIE YUCHHK JIETKO MCIIPABUII [0 3aMEYaHHUIO
YUHUTEIIS.

OTBeT OLIEHUBACTCSI OTMETKOM «4,. €CITM OTBET YIOBJIECTBOPSET B OCHOBHOM TPEOOBAHMSIM Ha
OTMETKY «5», HO IIPY 9TOM UMEET OJMH U3 HEJNOCTAaTKOB: JOIYILEHbI OJUH-Ba HE0YETa IIPU
OCBEIICHUY OCHOBHOI'O COAEPKaHUs OTBETA, UCIIPABJICHHBIE 110 3aMEYAHUIO YYUTEIS; JOIYIICHBI
omnOKa mim 6osee IByX HEI04ETOB IIPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB WJIU B BBIKJIAIKAX,
JIETKO MCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEIIS.

OtmeTka «3» CTaBUTCS B CIEAYIOLIUX CIy4yasX: HEMOJIHO WM HEMOCIEe10BaTEIbHO PACKPBITO
coJiepKaHue MaTepuana, Ho oKa3aHo oblee MOHUMaHUe BONPOca U MPOJEMOHCTPUPOBAHbI
YMEHUs, JOCTATOYHBIE JJIs1 JAIBHEUIIIEr0 YCBOEHUS IPOTPAMMHOI0 MaTepHaa OIpeIe/ICHHbIE
HACTOSALIEH MPOrpaMMON.

OTMeTKa «2» CTaBUTCS B CIEAYIOIUX CIy4asx: HE PACKPBITO OCHOBHOE COJEp)KaHUE yueOHOTo
MaTepHana; OOHapyKEHO HE3HAaHUE WM HEIMOJIHOE TOHUMAaHUE YYEHUKOM OOJbIlel Uil Haubosee
BaXHOH yacTH y4yeOHOro MaTepuasa; JOMYIIEHbl OIIMOKH B ONPEICIEHUH MTOHITUH, TPH
HCIOJIb30BaHUHU CHEIMATbHON TEPMUHOJIOTHH, B PUCYHKAX, CXeMaX, B BbIKJIa/IKaX, KOTOPbIE HE
HCIIPABJIEHBI 110CJIE HECKOJIBKMX HABOJAAILIMX BOIIPOCOB YUHUTEIIS.

OtmeTka «1» cTaBUTCS B CICAYIOMIUX CIIyYdasaXx: YUYCHUK O6H8.py>KI/IJ'I IMOJIHOC HC3HAHUC U
HCIIOHUMAaHHEC U3y4acMoro y‘l€6HOF0 mMarepurajia, HC CMOI' OTBETUTH HHM HAa OJJMH U3 IMOCTABJICHHBIX
BOIIPOCOB IO U3YUACMOMY MaTCpraily; OTKa3aJICA OTBCUATH HA BOIIPOCHI YUUTCIIA.






