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MHNOACHUTEJBbHASA 3AIINCKA
K pabdoueii nporpamme npoQuIbLHOr0 H3y4eHUsI MATEMATHKHU
Mopaxosud A. I'., Cemenos I1.B. Anre6pa n Hauana ananu3za. 11 xiace (4 gaca)
Aranacsa JI.C., byry3oB B.®. u ap. ['eomerpus 10-11 xmaccer (2 gaca)

Hacrosimas pabouast mporpamma paszpaborana B cootBeTcTBrM ¢ DenepanbHbIM 3aKOHOM OT
29.12.12 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparuny; [IpumepHoit mporpamMmoii
cpenHero (MomHOTO) o00pa3oBaHWs IO MaTeMmaThke (MPOPWIBHBIA YPOBEHB), C YYETOM
TpeOoBaHUll (eepaIbHOr0 KOMIIOHEHTAa rOCYAapCTBEHHOr0 CTaHaapTa o0ero oopa3oBanus u
Ha OCHOBE aBTOPCKUX IporpaMm JUHUM Mopakosud A. I'.

Pabouas nporpamma opreHTUpPOBaHA HA UCTIOJIb30BaHUE YUCOHUKOB:

1. MopnkoBuu A. I'., CemenoB I1.B. Anrebpa u Havyana maremaruyeckoro anammsza. 11
KJ1acc PO UIIbHBINA YPOBEHb: yueOHUK M.: MHemo3uHa, 2014.

2.. Mopnkouu A. I'., CemenoB I1.B. Anre6pa u Hadana marematuyeckoro axammza. 11
kiacc: 3anadynuk / A. I'. Mopakosuy, T. H. Mumycrtuna, JI.M 3BaBuu.u ap. — M.: MHeMo3uHa,
2014.

3. Anekcanaposa, JI. A. Anrebpa W Hayajia MareMaTHueckoro aHaimsa. 11 kiacc:
camocTositenbHbIe padoTel / JI. A. Anekcanaposa. — M.: Muemo3suna, 2008.

4. B.W. I'mu30ypr. Anre6pa v Havyajia MaTeMaTUYecKOoro ananu3a. 11 kjgacc: KOHTPOJbHBIE
paboter / A. I'. MopakoBud — M.: Muaemo3suHna, 2008.

5. lenumesa JI. O. AnreOpa u Havanma aHayimsa. 10—11 kimacchl: TeMaTH4eCKHE TECThI U
3auetsl / JI. O. Jlenumiena, T. A. Kopemkosa. — M.: Maemo3una, 2008.

6. Maremaruka. [loaroroBka k EI'D-2017. BcerynurenbHble HUCHBITaHUS / TOA Pe.
®.D. JIvicenko. — Pocros u//l.: Jlernown, 2016.

7. Atanacsan JI.C.,B.®. byry3oB u ap. 'eomerpus 10-11 xnaccel. M.: IIpocsemienue, 2014.

11. A.IL. EpwmoBa, B.B. T'onno6opoasko CamocTosiTeNibHbIE U KOHTPOJIbHBIE paboThl, 11 Kinace
M.: Unekca, 2002

['maBHOM 1eNIBbIO IIKOJBHOTO 00pa30BaHuUs SIBIISETCS pa3BUTHE peOCHKA KaK KOMIIETEHTHOMN
JUYHOCTH ITyTE€M BKJIIOYEHUS €r0 B PA3JIMYHbIE BUJIbI IEHHOCTHON YEJI0BEYECKOM AESITEIIBHOCTH:
yueba, TO3HAHUSA, KOMMYHMKalMs, NpoPecCHOHATBHO-TPYIOBOMH BBIOOp, JIMYHOCTHOE
caMOpa3BUTHE, IIEHHOCTHbIE OpPHMEHTAllMH, IOHCK CMBICIOB >KU3HeAeATeNbHOCTH. C 3THX
no3uLui 0OyueHHe paccMaTpHUBAETCSl KakK IPOLIECC OBJIAJAECHUS HE TOJBKO OINpe/elIeHHON
CyMMOW 3HAaHMW M CHCTEMOM COOTBETCTBYIOIIMX YMEHUM M HABBIKOB, HO M Kak IpPOLECC
OBJIQ/ICHUS] KOMITETEHIUSAMH. DTO ONPEAETHIIO eI 00yueHus airedpe U HauauiaM aHajau3a:

e (QopmupoBaHuE TpPEACTABIEHUN O MaTeMaTUKE KaK YHHUBEPCAIbHOM S3bIKE€ HAyKH,
CpeACTBE MOJCIIMPOBAHUS BJICHUI U MPOLIECCOB, 00 UIESIX U METOJaX MaTeMaTHKH;

® Dpa3BUTHE JIOTUYECKOT O MBIILICHHS], IIPOCTPAHCTBEHHOTO BOOOpaKeHus,
AITOPUTMUYECKON KYNbTYpPbl, KpHTUYHOCTH MBIIUIEHUSI HA YPOBHE, HEOOXOAUMOM JJisl Oyaymieit
npodeCCHOHATIBHOM 1eATETbHOCTH, a TAKXKE TOCIEAYIONIEro 00y4eHus B BbICILIEH LIKOJIE;

® OBJI/ICHHE MAaTEeMaTUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOAUMBIMU B IMOBCEAHEBHOM
JKU3HU, JUISl U3YYEHUs HIKOJBHBIX €CTECTBEHHOHAYYHBIX AMCIMIUIMH Ha NMPOPHIBHOM YpOBHE,
JUId  TIOJlydyeHHsl o0pa3oBaHMs B OO0JNAcTsAX, TPeOYIOUIMX YIIIyOJeHHOH MaTeMaTHYecKoi
MIOATOTOBKH;

® BOCIIMTaHUE CPEICTBAMM MaTEMAaTUKH KYyJIbTYpPbl JUYHOCTH, IMOHUMAaHHUS 3HAYMMOCTH
MaTEMaTUKHU JUIsl Hay4YHO-TEXHUYECKOIO IPOrpecca, OTHOIIEHHS K MaTeMaTHKE KaK K 4acTh
o0l1eyeoBeUecKoll KyJNbTypbl 4Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUS MaTeMaTHKH,
HBOJIIOLMEN MaTEMAaTUYECKUX UK.

Ha ocnHoBanum tpeboBanmii ['ocynapcrBenHoro oOpazoBaTenbHoro cranjgapra 2004 r. B
COIEpKAHUU  KAJCHAAPHO-TEMATUYECKOTO  IUIAHUPOBAHUS  IIPEAIONIAracTCs  pealn30BaTh
aKTyaJbHblE B HACTOSIIEE BpPEMS KOMIIETEHTHOCTHBIM, JIMYHOCTHO OPHEHTHUPOBAHHBIN,
JeSITeIbHOCTHBIH MOIX0/IbI, KOTOPBIE OMPEEIISAIOT 3a7aui 00yYeHus:



e [pUOOpETeHUE MaTeMaTUYECKUX 3HAHUM U YMEHUH;

e OBJajaeHHEe 0000IIEHHBIMU CIIOCOOAMU MBICIUTEIHHON, TBOPUECKON ACSITEIbHOCTEH;

® OCBOCHHME KOMIETECHIIMH: y4eOHO-TIO3HABaTEeNbHOM, KOMMYHUKATUBHOM, pe(IIeKCUBHOM,
JUYHOCTHOTO CaMOpPAa3BUTHS, I[EHHOCTHO-OPUEHTAIMOHHOM M MPOo(heCcCHOHAIBbHO-TPYIOBOIO
BBIOOpA.

CornacHo AeicTBYIOIIEMY B IIKOJIE Y4eOHOMY IUIaHY U C YY4ETOM HampaBlICHHOCTH KJIACCOB
KaJCHJapHO-TEMAaTUYEeCKUN IUIaH MpeaycMaTpuBaeT oOydyeHue wmareMaTuke (anrebpa u
reometpus) B 11 knaccax npoduabHOTO ypoBHS B 00beMe 204 yaca (6 4acoB B HECIIO)

B cootBercTBUU € 3TUM peanu3yeTcs TUIloBas aBTopckas nporpamma A. I'. Mopakosuya B
o0wveme 136 yacoB no anredpe v HavyajgaM MaTeMaTUYECKOro aHajan3a u 68 4acoB 10 T€OMETPUU.

Temaruueckoe NJIaHUPOBAHUE I10 TEOMETPUN COCTABIIEHO:

- Ha OCHOBe (enepaibHOrO0 KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHAapTa CpEIHEro
(momHOTO) 00IIero 0O0pa3oBaHus, MPUMEPHON MPOTPaAMMBbI IO MaTEMaTHKE OCHOBHOTO OOIIETO
obOpa3oBaHus,

denepanbHOTO IMepeuHss Y4eOHUKOB, PEKOMEHIIOBAaHHBIX MUHHCTEPCTBOM OOpa30BaHHUS
Poccuiickoit ~ denepanmu K = HCIOJNB30BaHUIO B 00pa3oBaTeNbHOM  TIpollecce B
001eodpaszoBatenbHbIX yupexkaenusx Ha 2009-2010 yueOuslii ro,

C yueToM TpeOOBaHUI K OCHAILEHUIO 0OpPa30BaTEIBHOIO MpOIecca B COOTBETCTBUH C
COJICpKAaHWEM HAIOJHEHUS Y4eOHBIX TPEJIMETOB KOMIIOHEHTA TOCYAAapCTBEHHOTO CTaHAapTa
oOmero oopa3oBaHus,

- 6asucHoro yueOHoro miana Ha 2017-2018 yueOHbIii ro.

C y4yeToM ypoBHEBOH crienu(UKH KIacCOB BHICTPOEHA CUCTeMa y4eOHBIX 3aHATUH (YPOKOB),
CIPOCKTHPOBAHBI ~ IENIM, 3aJadd, OXHJaeMble pPe3yibTaThl O0y4YeHHs (IJIaHHpYyeMble
pe3yNbTaThl), YTO MPEJICTABICHO B cxeMaTHueckoi ¢opme Huke. [ImaHupyercs ucnoib30BaHue
HOBBIX TI€JIJarOTUYECKUX TEXHOJIOTUH B MpENOJaBaHUM NpeaMeTa. B TeueHue roga BO3MOXKHBI
KOPPEKTHUBBl KaJIEHJApPHO-TEMAaTUYECKOT0 IUIAHUPOBAHMSI, CBSI3aHHBIE C OOBEKTHBHBIMU
MPUYNHAMHU.

OCHOBOI 11eMTbI0 SIBIIsI€TCSI OOHOBJICHHE TPEOOBaHUN K YPOBHIO MOJATOTOBKH BBITYCKHUKOB B
CHCTEME ECTeCTBEHHO-MAaTEMaTHYeCKOro 00pa3oBaHusl, OTpaKarollee BaKHEHIITYI0 0COOEHHOCTh
[e1arornyeckoi KOHUENIUN roCyJapCTBEHHOIO CTaH1apTa — MePeXo] OT CyMMBI «IIpeIMETHBIX
pe3yabTaToB» (TO €CTh 00pa30oBATENbHBIX PE3YNbTATOB, JTOCTUTAEMBIX B PaMKax OTAEIBHBIX
y4eOHBIX MPEIMETOB) K MEXKIPEIMETHBIM U HHTETPATUBHBIM pe3yiabTaTaM. Takue pe3yibTaThl
MPEJICTaBISIIOT cO00M 0000IIEHHBIE CLIOCOOBI AESITENbHOCTH, KOTOPHIE OTPAXKAIOT ClIeHU(UKY HE
OTJENIBHBIX MPEIMETOB, a CTyMeHel o01ero oopazoBanus. B rocynapcTBeHHOM cTaHAAapTe OHU
3a()MKCUPOBAHBI KaK 00wue yuebHvle YMeHUs, HABbIKU U CNOCOObL YellogedecKoll 0esimelbHOCm,
YTO TpEearnojiaraeT TMOBBIIICHHOE BHUMAaHUE K PAa3BUTHIO MEXIPEAMETHBIX CBs3ed Kypca
anreOpbl ¥ Ha4aJl aHATIU3A.

[Tpu u3ydyeHun Kypca MaTeMaTHUKH MPOJOIKAETCS U MOTydaeT pa3BUTHE COJIEpKaTeNbHAS
munus: «l'eomempusy. B pamkax ykazaHHOW COIEPKATEIbHOW JIMHUU PEIIAIOTCS CIIECTYIOIINE
3a/1a4u:

-A3y4eHHUE CBONCTB MPOCTPAHCTBEHHBIX TET,

- (hopMHpoBaHNE YMEHHs MPUMEHSTH MOJYUYCHHBbIE 3HAHUS I PEIICHUS MPAKTHUYECKUX
3ajad.

Crnenuduka meneil U coaepkaHuss M3ydyeHUs anreOpbl M Havald aHaIM3a Ha MPOPUIHLHOM
YPOBHE CYIIECTBEHHO TIOBBIMIACT TPEOOBAHUS K pehieKCUBHOU OesmenlbHOCMU YUauuxcs: K
00BEKTUBHOMY OLIEHUBAHHUIO CBOMX YUEOHBIX JOCTH)KEHUI, MOBEJIEHHs, YepT CBOEH JIMYHOCTH,
CIOCOOHOCTH ¥ TOTOBHOCTH YYUTHIBATh MHEHUS APYTHX JIIOACH MIPH ONpeAeTIeHHH COOCTBEHHOM
MO3MIIMU U CAaMOOIIEHKE, TOHUMATh IIEHHOCTh 00pa30BaHUs KaK CPEACTBA Pa3BUTHS KYJIbTYpPbI
JMYHOCTH.



CraHgapT OpMEHTHpPOBAH HAa BOCIMTAHME IIKOJbHUKA — IpaKJaHMHA W mnarpuora Poccuw,
pa3BUTHE JTyXOBHO-HPABCTBEHHOI'O0 MHpa YYalllerocs, ero HaIllMOHAJIbHOIO CAMOCO3HAHHS. DTH
MOJIOKEHHS HAIUTM OTPaKeHHE B COJEpKAaHWU YPOKOB. B mporecce oOyueHHs! JOHKHO OBITh
chopMUpOBaHO yMeHUE (HOPMYIUPOBATH CBOM MUPOBO33PEHUYECKUE B3TJISIIBI U HA 3TOW OCHOBE —
BOCIIMTAHUE I'PaXAAHCTBEHHOCTH U IATPUOTU3MA.

TpeGoBanus K YpOBHIO MOATOTOBKH ydamuxcs 11 kimaccoB (MpoduiIbHbII ypOBEHb)

B pe3ynomame uzyuenus MamemamuKy y4eHuK 00JIHCeH 3HAMb/NOHUMAMb

— 3HAa4YeHHE MaTEeMaTHYeCKONW HayKH JUIs PEIICHHs 3a/lad, BO3HUKAIOIMIMX B TEOPUH H
MpPaKTUKE; LIUPOTY U B TO KE BPEMsl OrPAHUUYEHHOCTh MPUMEHEHUSI MATEMATUUYECKIUX METOJIOB K
aHaJIM3Y U MCCIIE0BAHUIO MPOLIECCOB U SIBJICHUN B IPUPOJIE U OOIIECTBE;

— 3HaUEHUE MPAKTUKU U BOIPOCOB, BOSHUKAIOIIUX B CAMOW MaTeMaTuKe sl (HOPMUPOBAHHUS
U pa3BUTHUS MATEeMAaTUYECKOM HAyKH; HCTOPUIO PA3BUTUS TOHATUS YHUCIA, CO3JaHUs
MaTeMaTUYeCKOro aHalln3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

— YHHUBEpCaJbHBIM XapakTep 3aKOHOB JIOTUKM MaTeMaTU4YeCKUX pACCYKIEHUH, uX
MIPUMEHUMOCTH BO BCEX 00J1aCTsIX YEI0BEUECKOU J1eITeIbHOCTH;

— BEPOSATHOCTHBII XapaKTep pa3InYHbIX MPOIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA
O0mey4eOHbIC HETH:

e (Co3parh yCIOBHUS Al YMEHHUSI JIOTUYECKHM OOOCHOBBIBATH CYXKJIEHHUS, BBIJBUIAThH
THIIOTE3BI M IOHUMATh HEOOXOMMOCTh UX ITPOBEPKH.

e (Co3parb ycinoBHs JUIsl YMEHHS SICHO, TOYHO M I'DaMOTHO BBIpaXXaTb CBOM MBICIH B
YCTHOW M MUCBbMEHHOM peyH.

e dopMupoBaHME YMEHHS HCIOJIb30BaTh PA3JIMYHBIE S3bIKM MAaTEMaTHKU: CIOBECHBIM,
CUMBOJIMYCCKUMN, TpaPUICCKUT.

e dopmMmupoBaHHE YMEHUS CBOOOJHO MEPEXOJUTH C SI3bIKA HA SI3bIK JUUIS UIUIIOCTPALUH,
MHTEpIPETALMH, APIYMEHTALIMU U 10Ka3aTENIbCTBA.

e Cozgarh ycnoBHs Ul IUIOJOTBOPHOTO YdacTHsl B paboTe TIpyHIbl; YMEHHUs
CaMOCTOSITEJIbHO 1 MOTUBUPOBAHHO OPTraHU30BBIBATH CBOIO JCSTEIBHOCTD.

e dopMupoBaHME YMEHHUS HCIOJb30BaTh IPUOOPETEHHbIE 3HAHMUS M YMEHUS B
IIPAaKTHUYECKOW JIEATEIbBHOCTH W TOBCEIHEBHOW JKM3HH I HCCIENOBaHUSA
(MO/IeNTMpPOBaHUs) HECIOXKHBIX MMPAKTUYECKHX CUTYyalldii Ha OCHOBE H3YYEHHBIX
(GbopMyJ U CBOMCTB TeJI; BBIYUCIICHUS IJIOLIAJAEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX
TeJ TNpPU PEUIeHUH TPAKTUUYECKUX 3a]ad, MCIOJb3ysl MpH HEOOXOIUMOCTH
CIIPaBOYHMKH U BBIYMCIIUTEIBHBIE YCTPOMCTBA.

e (Co3mare ycloBUS A WHTETPUPOBAHUSA B JIMYHBIN OIBIT HOBOW, B TOM YHUCIE
CaMOCTOSITENIbHO MOJYYeHHOM nHpopManuu

OO0wmenpeaMeTHble HeJIn:

e  ®dopmHpOBaHHUE TpEJCTaBICHUN 00 MIEAX M METOAAX MaTEeMAaTUKU; O MaTeMaTHKe
KAaK YHMBEPCAJIBHOM SI3BIKE HAyKH, CPEJICTBE MOJECIMPOBAHMUS SIBJICHUN U MPOLECCOB.

e OsiageHUE YCTHBIM M IUCHBMEHHBIM MAaTEMAaTUYECKUM S3BIKOM, MAaT€MaTUYECKUM
3HaHUSIMM M YMEHMSMH, HEOOXOIUMBIMH IS M3YyYEHHMsS  IIKOJBHBIX
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH, U1 HPOJODKEHHS 00pa3oBaHUS M OCBOEHHUS
n30paHHOH CIIeNUaIbHOCTH Ha COBPEMEHHOM YPOBHE.

e PasBurnme JIOTUYECKOTO MBIIUICHHUS], AITOPUTMHYECKOMN KYJIbTYpBHI,
MPOCTPAHCTBEHHOTO  BOOOpa)X€HHs, pa3BUTHE MATEeMaTHYECKOTO  MBIIUICHUS
U UHTYUIMM, TBOPYECKMX CHOCOOHOCTEl Ha ypOBHE, HEOOXOAUMOM JUIs
MPOJOKEHUSI O0pa30BaHUS M JUISl CAMOCTOSTENILHOM NeATEeNbHOCTH B 00JacTH
MaTeMaTHKH U €€ MPUIIOKEHHH B OyayIiel mpodeccuoHanbHOM e TeTbHOCTH.

e BocnuraHue cpeCcTBaMHU MaTEMATUKH KYJIBTYPbI JINYHOCTH: 3HAKOMCTBO C HCTOPHUEMN
pa3BUTHS MAaTEMATUKH, SBOJIFOLIMEN MAaTEMAaTUYECKUX UJIEH, TOHUMAaHUS 3HAYMMOCTH
MaTeMaTHKH JUIsl 00LIECTBEHHOTO IIporpecca.



Yuyamuecs JOJDKHBI:

ymemn.

— BBIMOJHATH apu(METHUYECKUE JEHCTBUS, COYeTash YCTHbIE W THUCHbMEHHBIC MPHEMBI,
MIPUMEHEHNE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOIUTh 3HAYEHUs KOPHS HATYPAJIbHOW CTEIEHH,
CTCTNICHH C pAIMOHATBHBIM TIOKAa3aTeleM, Jiorapudma, HUCHOIb3YsSd TpU HEOOXOIMMOCTH
BBIYHMCIIUTEIILHBIE YCTPOWCTBA; TIOJIb30BATHCS OIICHKOHM W MPUKHAKOW TIPH MPAKTUYECKUX
pacuerax;

— MPOBOAWTH IO HW3BECTHBIM GoOpMyidaM M TpaBuiIaM IpeoOpa3oBaHMsl OYKBEHHBIX
BBIPQXCHHH, BKIIFOUAIONIUX CTEIIEHU, PAJUKAIIBI, Torapu(Mbl M TPUTOHOMETPUYECKHE (DYHKIINU;

— BBIYUCJIATH 3HAYCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHUMN, OCYIIECTBISAS HEOOXOIMMBIE
MOJICTAHOBKH ¥ MPEoOpa30BaHHS,

UCNONB306AMb NPUOOPEMEHHble 3HAHUS U VYMEHUsT 8 NPAKMUYECKOU OesmelbHOCmuU U
NOBCEOHEBHOL HCUZHU:

— I TPAKTUYECKUX pacyeToB 1Mo (GopMmysiaM, BKIOYass (GOpMyIIbl, cCoAepIKallue CTEIICHH,
paauKaibl, JIOTapupMbl U TPUTOHOMETPUYECKUE (DYHKIIUU, UCIOIB3YS MPH HEOOXOIUMOCTH
CIIPaBOYHBIC MaTEPHANIBl U TPOCTECUIIINE BEIYMCIUTEIBLHBIE YCTPOMCTRA,;

OYHKIUNU U TPADUKHA

ymems:

— ompeneniaTb 3HaYeHHe (YHKIMHM IO 3HAYEHUIO apryMEeHTa IPH Pas3IHYHBIX CIOco0ax
3aganus QyHKINY,

— CTPOUTH rpauKK U3ydEHHBIX (DYHKITHIA;

— OINHKCHIBATH 1O TpauKy W B MPOCTSUIIMX CIy4asx Mo (GopMmyse MOBEICHHE U CBOWMCTBA
GyHKIMH, HAXOAUTH 1O TpaguKy GYHKINK HAMOOJBINE U HAMMEHBIIINE 3HAYCHUS;

— pelaTh ypaBHEHUS, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCIIONB3YsS CBOMCTBA (PYHKIHMH U
uX rpauKoB;

UCNONb308aMb  NPUOOPEMeHHble 3HAHUSA U YMeHUs. 6 NPAKMUYecKol OesimenbHOCmu U
NOBCEOHEBHOU JICUSHIL:

— IS ONMHUCAaHUS C TOMOIIBI0 (DYHKIMH pPa3IMYHBIX 3aBUCHUMOCTEH, NPEICTABICHHUS HX
rpadu4ecKu, HHTEPIIPETANH rPadhUKOB;

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ymems.

— BBIYHUCIATH NPOM3BOJHBIE M MEPBOOOpPA3HbIE HIIEMEHTAPHbIX (QYHKUUN, HCHOIb3YS
CIIPaBOYHbBIE MaTEPHUAIIBL;

— UCCIIeIoBaTh B MPOCTEHIINX CiIydasiX (YHKIUU HA MOHOTOHHOCTb, HAXOAUTh HAaHOOJIbIINE
Y HaMEHbIIME 3HAa4eHUs] (QYHKUMHA, CTPOUTh TIpapUKd MHOTOYIEHOB U MPOCTEHIINX
palMOHATIBHBIX (DYHKIMH C UCIIOIB30BaHUEM armiapara MaTeMaTHUECKOTo aHAIIN3a;

— BBIYUCIISITH B MPOCTEHIINX CITy4asiX IUIOIIA/U C UCTIOIb30BaHUEM I1EPBOOOPA3HOI;

UCNONb306aMb NpUOOpemenHble 3HAHUA U YMEHUS 6 NPAKMUYECKOU OeamenbHOCmuU U
NOBCEOHEBHOU ICUSHIL:

— JUId peuleHWs IMPUKIAJHBIX 3a7a4, B TOM 4YHUCJIE COLUAIBHO-D)KOHOMUYECKUX U
¢uznueckux, Ha HauOOJbLUINE W HAUMEHbIINE 3HAYEHHs, HA HAXOXKIEHHE CKOPOCTH H
YCKOPECHHUS;

YPABHEHHMSA U HEPABEHCTBA

ymembn:

— pelaTh paluMoHalIbHbIE, NTOKa3aTelbHbIE U JIOTApU(PMUUECKIE YPaBHEHHsI U HEPaBEHCTBA,
IIPOCTEMINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHM S, UX CUCTEMBI;

— COCTaBJISTh YpaBHEHHs U HEPABEHCTBA 110 YCIOBHIO 3aauu;

— MCIIONIB30BaTh Ul MPUOJMKEHHOTO DEIICHUs YpaBHEHUH M HEpaBEHCTB rpaduyecKuit
METOZ;

— M300paxkaTh Ha KOOPJAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN MPOCTEHIINX ypaBHEHUN
U UX CUCTEM;



ucnojiv3zoeambv l’lpu06p€m€HHbl€ SHAHUA U YMEHUA 6 npaKlell€CKOI;l oesimelbHOCMU U
NOBCEOHEBHOU HCUHU!
— AJId ITOCTPOCHUA U UCCIICAOBAHM A HpOCTGfILHPIX MAaTEMAaTHUYCCKUX MOI[GJIGIZ;

DJIEMEHTbI KOMBEMHATOPUKU, CTATUCTHUKU U TEOPUU BEPOSITHOCTEU

ymemy:

— pewaTh NpocTeiine KOMOMHATOPHBIE 3aJadyd METOJOM Iepedopa, a Takke C
UCTIOJIb30BAHUEM U3BECTHBIX (POPMYII;

— BBIUUCIATH B MPOCTEHIIMX CIydasx BEPOSTHOCTH COOBITHII Ha OCHOBE IMOJCYETa 4Yucia
HCXOJIOB;

UCNONIL306aMb NPUOOPEmMeHHble 3HAHUSL U YMeHUs 6 NpAaKmuuyeckou OesmerbHoCmu U
NOBCEOHEBHOU IHCUSHIL:

— JIJIs1 aHAJIM3a pealIbHbIX YHCIIOBBIX IaHHBIX, MPEACTABICHHBIX B BUJE IUarpamm, rpaduKos;

— aHanu3a UH(POPMAIMK CTATUCTHYECKOTO XapaKTepa,

I'EOMETPUS
OO0u1e yyeOHbIe yMeHNSI, HABBIKH U CIIOCOOBI J1eSITeJIbHOCTH

B xone ocBoeHus conepikaHus TeOMETpudeckoro oOpa3oBaHUS ydall[Mecs OBJIAACBAIOT
Pa3HOOOPA3HBIMU CIIOCOOAMU ACSITEIBHOCTH, TPUOOPETAIOT U COBEPIICHCTBYIOT OIBIT:

-MIOCTPOCHHUS W MCCIICIOBAHUS MAaTeMAaTHYECKUX MOJICICH IS OINMCAaHUS W PEIICHUs
MPUKIIAHBIX 3314, 3374 U3 CMEXHBIX JUCIUTUIHNH;

-BBIIMOJTHEHUSI W CAMOCTOSITEIIBHOTO COCTaBJICHHUSI QJTOPUTMHUUYCCKUX TPEANUCAHUNA U
WHCTPYKIIMH HA MaTEMaTUYECKOM MaTepHae;

- BBITTOJTHEHUS PAcUeTOB MTPAKTUUECKOIO XapaKTepa;

-HCIIOJIb30BAHMSI MATEMATHUECKUX (DOPMYII M CAMOCTOSITEIIBHOTO COCTaBIICHUS OPMYJT Ha
OCHOBE 00O0OIIEHHS YaCTHBIX CIIy4aeB U IKCIIEPUMEHTA;

-CaMOCTOSATEIHLHOU padOTHI ¢ HCTOYHHKAMH MH(OpMaNUU, 0000IICHNS U CUCTEMATH3AINH
MOJy4eHHOU HH(OpMAaLUY, HTHTETPUPOBAHUS €€ B JTMUHBIHN OIBIT;

-CaMOCTOSITCILHON U KOJJICKTHBHOM ACATCIIBHOCTH, BKJIFOUCHUS CBOMX PE3YJILTATOB B
PE3YyJIbTAThI paGOTI)I I'pymibl, COOTHCCCHHUEC CBOCI0O MHCHUA C MHCHUCM JPYIrUxX YYaCTHHUKOB
yqe6Hor0 KOJIJICKTHUBA U MHCHHEM aBTOPUTCTHBIX NCTOYHUKOB.

- COOTHOCUTBH IIJIOCKME TeoMeTpuyeckue (Urypel M TpeXMEpHbIE OOBEKTBI C HX
OMHMCAHUSAMH, YEPTeKaMH, H300pPAKEHUSIMHU; pa3NuyaTh W  aHATU3UPOBATh  B3aMMHOE
pacronoxenue Guryp;

- I/I306pa)KaTB reoOMCTPHUICCKUC (I)I/Il"ypbl " TCJIa, BBITIOJIHATE YCPTCK 110 YCIIOBUIO 3a1a4U;

- pemlarb  IEOMETPUYECKHE  3aJauyd, ONHMPasAChb HAa  U3YYCHHBIE  CBOMCTBA
IUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (UTYp M OTHOIIEHUIH MeXIy HUMH, HpPUMEHSS
anredpanvdeckuii 1 TPUrOHOMETPUUYECKU annaparsl;

- IPOBOJUTH JTOKA3aTEIbHBIE PACCYKIACHUS MPU PELICHUM 3a/1a4, J0OKa3bIBaTh OCHOBHBIE
TEOpPEMBI Kypca,

- BBIYMCIATH JIMHEHHBIE AJIEMEHTHl M YIJIbI B IPOCTPAHCTBEHHBIX KOH(QUTYypalusx,
00BEMBI U TUIOIIAAN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX T M UX MPOCTEHUIINX KOMOMHALINH;

- IPUMEHATh KOOPANHATHO-BEKTOPHBIM METOJ JUIsl BBIYMCIIEHUSI OTHOIIECHUN, PACCTOSIHUI
Y yTJIOB;

- CTPOUTH CCUCHUSA MHOTOTPAaHHUKOB U 1/1306pa>1<aTL CCUCHUSA TCJI BpallICHU A,

ucnojiv3oeambv l’lpu06p€m€HHbl€ SHAHUS U YMEHUA 6 npakmuqecmﬁ oesimelbHOCMU U
NOBCEOHEBHOU HCUHU!

- JUIs McceloBaHus (MO/IETIMPOBAHNUS) HECIOXKHBIX MPAKTUUECKUX CUTYallMii Ha OCHOBE
U3y4EHHBIX (POPMYIT U CBOMCTB GUryp;



- BBIYUCIICHUS [JIMH, IUIOIIaAeii M OOBEMOB pEaJbHBIX OOBEKTOB IPHU pPELICHUU
MPAKTUYECKUX 3aJad, HUCIOJb3ysl MpU HEOOXOJUMOCTH CHPABOYHUKHA M BBIYMCIUTEIbHBIE
YCTPOMCTBA.

OCHOBHOE COAEPKAHUE

Koopanuatel u BekTopbl. JlekapToBel KoOpAuHaThl B mpocTpaHcTBe. Dopmyna
paccTosHUSL MKy ABYMs TOYKaMu. YpaBHeHUS chepsl u niockocmu. Dopmyna paccmosHus
Om MOYKU 00 NIOCKOCHIU.

Bextopel. Yron mexnay Bekropamu. Koopaunarsl Bektopa. CkalsipHOE NpOU3BEIECHUE
BEKTOpPOB. JlnmmHAa BekTOpa B KOOpAMHATAX, YroJd MEXIy BEKTOpaMd B KOOpAMHATax.
Konnuneapnbsie BEKTOPBI, KOJJUIMHEAPHOCTh BEKTOPOB B KOOPIMHATAX.

Tena u nmoBepxHocTH BpameHus. [{wmmHap u konyc. Yceuenmuwii konyc. OCHOBaHUE,
BBICOTa, OOKOBas TIOBEPXHOCTh, oOOpasyromias, pas3Beptka. Ocegvle ceuenus U CceyeHus
napanenvbHvle 0CHOBAHUIO.

[ap u chepa, UX ceueHus1, KacamenbHas NIOCKOCHb K cghepe.

O0beMbl TeJ1 M IUIOIIAAM UX NMOBepXHoOCTel. [lonamue 06 obveme mena. OmuoweHue
00beM08 N000OHbIX Mmell.

Qopmynbel 00bemMa Ky0a, TPSIMOYTOJIBHOTO Mapajulefienuneaa, MOPU3Mbl, UIUHAPA.
®opmynel 00beMa THpaMUABl U KOHyca. DOpMyJibl IIIOMAJAH TMOBEPXHOCTEH IMIMHIpPA W
koHyca. ®opmysbl 00beMa mapa u miomaau chepsl.

TPEBOBAHUS K YPOBHIO ITIOAI'OTOBKU BbIITYCKHUKOB

B pezynomame uzyuenus ceomempuu y4eHuK 001x#CeH
3HATH/TIOHUMATD

. 3HAQYCHHE MaTEMaTUYECKOW HAayKW JUIsl PEIICHHS 3a/1ad, BO3HUKAIOIIMX B TEOPUU U
MPAaKTUKE; MIMPOTY U B TO K€ BPEeMs OTPAaHUYECHHOCTh MPUMEHEHHS MaTeMaTUYeCKUX
METO/IOB K aHAJIM3y U MCCIIETOBAHUIO IPOIIECCOB U SIBJICHUN B IPUPOJIE M OOIIECTBE;

. 3HaYeHHUE MPAKTUKH M BOMPOCOB, BOSHUKAIOIIMX B CaMOil MaTeMaTuke At JOPMUPOBAHUS
YW pa3BUTUS MATEeMAaTHYECKOW HAyKW; HCTOPUIO DPA3BUTHUsI TOHATHS YHWCIA, CO3JaHUs
MaTeMaTUYECKOT0 aHalln3a, BOBHUKHOBEHUS U PA3BUTHS TEOMETPHH;

. YHUBEPCAIbHBIM  XapakTep 3aKOHOB JIOTMKM MAaT€MaTHYECKUX pPACCyKICHUH, UX
IPUMEHUMOCTb BO BCEX 00JIaCTSX YEIOBEUYECKOH J1eTeNbHOCTH;
yMETh

. pacrio3HaBaTb Ha 4YepTekax M MOJENAX IPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUAMHU, U300paKEHUSIMH;

. OIMUCBHIBATH B3aMMHOE pACIOJIOKEHUE TMPsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,
ap2yMeHmupo8amy C60U CYICOEHUs. 00 IMOM PACNOJIOINCEHUU,

. aHaTM3UpOBaTh B MPOCTEMIIMX CiIydasX B3aUMHOE paClONIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

. n300pakaTb OCHOBHBIE MHOTOIPDAaHHMKHM W KpYTJble Tela; BBIIOJIHATh YEpTEeKU IO
YCIIOBHSIM 33]1a4;

. cmpoums npocmetiuiue ceveHus Kyoa, npusmvl, NUPamuobl,

. pemaTh IUIAHUMETPUYECKHE U IPOCTEUIINE CTEPEOMETPUYECKUE 3a7a4l HAa HAXOXKICHUE
reOMEeTPUYECKUX BEIMYUH (JJIUH, YIIIOB, IJIOIAAeH, 00BeMOB);

. HCIIOJIb30BaTh IMPH PELIEHUH CTEPEOMETPUYECKHX 3a/]ay IUIaHMMETpUYeckue (axkThl U
METO/IbL;

. IIPOBOJINTH TOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS M yMEHHUS B MPAKTUYECKOH MAEATENbHOCTH U
MOBCE/IHEBHOM JKU3HU IS

. UCCIIeIOBaHU  (MOJICIMPOBAHUS) HECIOKHBIX TPAKTHUECKUX CUTYyalliii Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOMCTB QUryp;



. BBIUMCIICHHS] 00bEMOB W ILIOMIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIl IPU PEIICHUU
MPaKTUYECKHUX 3a/a4, UCIIOJIb3Ysl NMPH HEOOXOIUMOCTH CIPABOYHUKU W BBIYMCIIHTEIIbHBIC
YCTPOMCTBA.

e1adems KOMNemeHYUsIMU:

— y4eOHO-TI03HABATEILHOM;

— IIEHHOCTHO-OPUEHTAI[IOHHO;

— pedIeKCUBHOI;

— KOMMYHUKATHUBHOM;

— MHGOPMAITMOHHON; — COIIMATBLHO-TPYAOBOM.

Conep:kanue TeM yueOHOIo npeamMera

AJiredpa ¥ HayYaJIa aHAJIU3A

IHoBTOpenue nzyyennoro B 10 kiaacce ( 10 u)

OcHoBHas HeJb:

®opmMupoBaHue MPEACTABICHUN O IIEJIOCTHOCTH U HEMPEPBIBHOCTH Kypca aireOpbl U Haydaj

aHasin3a 10 kiacca.

OBnanenve ymeHueM 00OOIIEHUS U CHCTEMAaTU3allMi 3HAHUHN ydalluxcs MO0 OCHOBHBIM TeMaM

Kypca anreOpsl 1 Havan aHanu3a 10 kimacca.

Pa3BuTHe 1Oruueckoro, MaTeMaTU4eCKOro MBIIUICHUS] U UHTYUIIMH, TBOPYECKUX CIIOCOOHOCTEH

B 00J1aCTH MaTeMaTUKH

I'naBa 1. Muorowienst (11 4.)

OcHoBHbIE Hen:

®opmMupoBaHUE NPECTABICHUS O MOHATHN MHOTOYJIEHA OT OJTHOM U HECKOJIBKUX MEPEMEHHBIX,

00 ypaBHEHUSX BBICIINX CTEIECHEH.

OBnasneHve HaBbIKAMU apuU(METHUYECKUX OIEepaluii HaJl MHOTOYJIEHAMHU, JAENICHUS MHOTOYJIEHA

HA MHOTOYJIEH C OCTAaTKOM, Pa3JIOKEHHUsI MHOIOWIEHAa Ha MHOXUTeNU.  OBlaJeHUEe YMEHUEM

pelleHus pa3HbIMU METOJIaMU YPaBHEHUH BBICHINX CTEIICHEH

I'naBa 2. Crenenn u kopHu. Crenennbie pyHkunu(21 4.)

OcHoBHBIE HeIM: dopMupoBaHUe TNPEACTABJIEHMH KOPHSI n-i CTENEHU U3

y =4x
y =1 X o
U3BJICUEHHS KOPHS, OCTPOeHUs rpaduka GyHKIUU U OTIpeJIeIeHUs] CBOMCTB (PyHKIIUH

n
y= \/; OgiajeHne HaBbIKAMM YIPOILEHUS BBIPAKEHUHN, COJEpKAIIMX paJuKall, IPUMEHSS
cBOMicTBa KOpHA N-ii creneHu. O000meHMe M CHCTEMATH3AalMs 3HAHUM ydaluxcs O
CTENEeHHOM (YHKIMHU, O CBOMCTBaX M rpadukax cCTENeHHOW (YHKIMM B 3aBUCHMOCTH OT
3HAYCHUI OCHOBAHUMU U ITOKA3aTEIIEH CTEIIEHU
I'naBa 3. [loka3arenbHas u jgorapupmuyeckasi pynkumuu (35 4.)
OcHOBHBIE 1IENIN:
®opmupoBaHue NPEICTABICHUN O MOKA3aTeIbHON U JIorapupMUUecKor QyHKIUAX, UX
rpadukax U CBOWCTBAX.
OBnazneHre yMEHHEM IOHMMATh U YUTATh CBOMCTBA U rpauKH Jorapu@MUuecKoil pyHKIHH,
pelathb JorapupmMuuecKkiue ypaBHEHHs 1 HEpaBEHCTBA.
OBnazneHre yMEHHEM NOHMMATh U YATATh CBOMCTBA U TpadMKU MTOKa3aTeIbHON (QyHKINH,
pelaTh NoKa3aTeNlbHbIE YPABHEHNS U HEPABEHCTBA.
Coznanue ycnmoBUM JUIs  pa3BUTUSL yYMEHHsS NPUMEHATHh (QYHKIHMOHaIbHO-rpaduueckue
IIPEJICTaBJICHNS AJIs ONMCAHMs M aHaJIu3a 3aKOHOMEPHOCTEW, CYIIECTBYIOIIUX B OKPYXaOLIEM
MUpE U B CMEXHBIX ITpeIMeTax
I'naBa 4. [lepBooOpa3nas n unrerpai (10 4.)
OcHoBHBIE LIENN:
dopmupoBaHUE NPEICTABICHUH O MOHATUSAX ITepBOOOpa3Hasi, HeoNpeAeIeHHbIN HHTETpal,
ONpeAeICHHBINA UHTETpal.

JEHCTBUTENBHOTO Yncia, PYHKIIUU u rpaduka 3toil pyHkuuu. OBaageHne yMeHueM



OgnageHre yMeHUEeM NPUMEHEHUS epBo0Opa3HON (YHKIMHU TPU PEIICHUH 3a/1a4H BHIYMCICHUS
TJIOMIAICH KPUBOJIMHEHHBIX TPAMNEIMil U IPYTrUuX TUIOCKUX (DUTYp

I'naBa 5. Di1eMeHTBI TEOPUM BEPOSITHOCTEN U MaTeMAaTHYeCKOH cTaTUCTUKH (9 4.)
OCHOBHBIE LIEJIN:

®opMupoBaHuE NEPBUYHBIX MPEJCTABIEHUN O KOMOMHATOPHBIX 3a/1a4ax, CTATUCTUYECKUX
MeToax 00paboTku HH(MOPMALIMK, HE3AaBUCUMBIX TTOBTOPEHUN UCIIBITAHUHN B BEPOSTHOCTHBIX
3a/1aHusX.

OBnageHne yMEHUEM IPUMEHEHUS KIIACCUUECKON BEPOSITHOCTHOM CXeMbl, cXxeMbl bepHyiu,
3aKoHa OOJIBIINX YHCEI.

Pa3BuTre noHMMaHUs, YTO pealbHbI MUP MOJYUHSAETCS HE TOJIBKO TETEPMUHUPOBAHHBIM, HO U
CTaTUCTUYECKUM 3aKOHOMEPHOCTSIM U YMEHHUIO MHCIIONIb30BaThb MX JUIS pEIIEHUs 3aaay
noBceaHeBHor ku3Hu (I[IMK). Ilocne u3ydeHus NMaHHOW TeMbI ydallwecs IOJKHBI YMETh
UCIIOJIb30BaTh INPUOOpPETEHHbIE 3HAHMSI W YMEHUS B IPAKTUYECKOM JESITEIbHOCTH U
MTOBCEHEBHOM KU3HU

I'naBa 6. YpaBHeHusi u HepaBeHcTBa. CHCTeMBbI ypaBHeHUI M HepaBeHCTB. (27 4.)
OCHOBHBIE LIEJIN:

®opmupoBaHue NpeaCTaBIeHUN 00 ypaBHEHUSIX, HEPABEHCTBAX U UX CUCTEMAX, O PELLICHUU
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI, 00 YPaBHEHHSIX U HEPABEHCTBAX C MapaMeTPOM.
OBnazieHre HaBbIKaMH OOIIMX METOJIOB PEIIECHUS YPAaBHEHUN, HEPABEHCTB U UX CUCTEM.
OBnajieHue yMEHUEM PEILICHHs YPaBHEHUN U HEPABEHCTB C lapaMeTpaMu, HaXOKIEHUS BCEX
BO3MO>XKHBIX PEIIEHUI B 3aBUCHMOCTH OT 3HAUYEHUs TapaMeTpa.

O06o0011eHre U cUCTeMaTH3allls UMEIOIUXCS CBeICHUI 00 YpaBHEHUSIX, HEpABEHCTBAX,
CUCTEMAaX M METOAAaX UX PEIIEHUs; 3HAKOMCTBO C OOIIMMHU METOJaMH PEIICHHUS.

Co3pnanue ycnoBus sl pa3BUTUSL YMEHHUsS HIPOBOJUTH APIYMEHTHPOBAHHBIE PACCYXKICHHUS,
JieNlaTh  JIOTUYECKHM OOOCHOBAaHHBIE BBIBOJBI, OTJIMYaTh JOKAa3aHHbIE YTBEPKACHUS OT
HEJIOKa3aHHBIX, SICHO, TOYHO U I'PAMOTHO BbIPa)KaTh CBOU MBICJIM B YCTHON ¥ MUCbMEHHOM peuun

O0o0marmniee NOBTOpPeHHe Kypca ajiredpbl M HaYa1 aHaau3a 3a 11 kiaace (9 yacos)
OcCHOBHBIE LIEIIH:
O06o01IeHne u cucTeMaTu3anus Kypea ainredpbl 1 Hayan aHanusa 3a 11 kmace.
Coznianue ycinoBuil AJis III0JOTBOPHOIO YYacTHs B paboTe TPYIIIbI, YMEHUSI CAMOCTOSITEIILHO U
MOTHUBHUPOBAHHO OPraHU30BbIBATH CBOIO JIEATEIBbHOCTD.
CDOpMPIpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 UACAX U METOAaX MaTEMAaTUKHU, O MATEMATUKE KaK CPCACTBC
MOJIEJIMPOBAHUS SIBJICHUN U IIPOLIECCOB.
OBJ'IaIleHI/Ie YCTHBIM U ITUCbMCHHBIM MAaTEMATUYCCKHUM A3BIKOM, MATEMATUYCCKHUM U 3HAHUAMU U
YMEHUSIMH.
Pa3BuTHe jormueckoro 1 MaTeMaTHYeCKOTro MBIIIJICHUSA, MTHTYUIIUU, TBOPYCCKUX CIIOCOOHOCTEM.
Bocnuranue moHMMaHus 3HAUMMOCTH MAaTEMATHKH JIJIs1 OOIIECTBEHHOTO Mporpecca
I'eomerpus

IHoBTOpenue usyuennoro B 10 kiaacce (2 4)
[ToBTOpHUTH OCHOBHBIE BOmpochl Kypca 10 knacca. IloHsiTue AByrpaHHOro yria. Yroia Mexay
NPSIMBIMU B MPOCTPAHCTBE, YTOJ MEXKIAY MPSMON U IIOCKOCTBIO, YIOJ MEXAY MIOCKOCTSMH.
[Tnomany noBepxHOCTEN T€OMETPUUYECKUX TEN.
I'maBa 5. Meroa koopauHaT B mpocrpaHcrse. JIBmxenus (15 4.)
OcHOBHAas 1EJTh:
O0600IUTH U CUCTEMAaTU3UPOBATH MPEACTABICHUS YUAIIUXCS O AEKAPTOBBIX KOOPAHHATAX U
BCKTOpax, MO3HAKOMUTE C ITOJAPHBIMU U C(l)epI/ILIeCKI/IMI/I KOoOpJAWuHaTaMu.
W3ydyeHne KoopauHAT ¥ BEKTOPOB B IPOCTPAHCTBE, C OJHOW CTOPOHBI, BO MHOTOM ITOBTOPSIET
M3YYEHHE COOTBETCTBYIOIINX TEM IIJIAHUMETPHUH, a C IPYyroil CTOPOHBI, 1aeT aJireOpandecKuii
METO/] PELIEHUS CTEPEOMETPUUECKHX 3ajau.

[IpssmoyronpHas cucteMa KoopJIMHaT B mpoctpancTBe. Koopauuatel Bektopa. CBs3b
MEK]1y KOOpJMHATAMHU BEKTOPOB U KoOpAuHaTaMu Touyek. [Ipocrelimune 3agauu B



KOOpAMHATax. YToJa Mexay BekTopamu. CKaJapHOE NMPOU3BEICHUE BEKTOPOB. Brruncienne
YIJIOB MEXAY NMPSIMBIMHU U IIJIOCKOCTAMHU. YpaBHEHUE IIIOCKOCTH. J[BuxkeHus. LlenTpanbHas
cummetpus. OceBas cummeTpus. 3epKkaibHas cumMeTpus. [lapannenbHslil nepeHoc.
[IpeoOpa3oBanue moao0us.

3HaTh: onpeaeaeHus NPSIMOYTOJIbHON CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
KOOPAMHATBI BEKTOPA, yIjla MEXAY ABYMsI BEKTOPAMHU, CKAISIPHOTO IIPOU3BEACHMUS,
LEHTPAJIbHON, OCEBOM, 3€pKajJbHON CUMMETPHUH, NIapalJIEIbHOIO IIEPEHOCca.

YMeTh: BBIUUCIATh KOOPAUHATHI BEKTOPA, pellaTh pOCTeIne 3a1a4u B
KOOpJAMHATaX, BBIYUCIATh yIJbl MEXY NPSIMBIMU U MJIOCKOCTSIMU, 3alIUCHIBATh
ypaBHEHHE IIOCKOCTH.

I'naBa 6. luimuap, konyc, mwap (16 4.)
[Tonsitne wmmueapa. Ilmomane noeepxHocTH wwiMHApA. [loHstne konyca. Ilinomans

MOBEPXHOCTH KOHYyca. YcedeHHbIH kKoHyc. Cdepa u map. YpaBHeHnue chepsl. Bzaumuoe
pacnonockenue cdepbl U mockoctu. KacarenpHas miockocts k cdepe. [lnomans chepsr.
B3aumuoe pacnonoxenue cdepbl u npsmoi. Cdepa, BOMcaHHas B UIHHIPUYECKYIO
noBepxHocTh. Cdepa, BnrcaHHAs] B KOHUYECKYIO IOBEPXHOCTh.

3HaTh: ompenelieHUE LWIMHIpa, KOHyca, YCEYEHHOro KoHyca, cdepbl U IIapa,
KacaTeJIbHOW IUIOCKOCTH, BIMCAHHOTO MHOTOTPAaHHUKA, (POPMYJIBI MJIOIMIAAH MTOBEPXHOCTH
LUJIMHpA, KOHYca, chepsl.

YMerb: BBIYHCIATH IUIOLIAAH MOBEPXHOCTH ULMJIMHJIpA, KOHyca, cdepsl,
n300pa)kaTh CEYEHUsI TeJ BpalleHHUs.

I'naBa 7. O0bembl Teu (20 4.)
[Tonsitue oobema. O0beM MpAMOYTroJbHOrO mapamenenunena. O6beM NPSIMONW MPU3MBI.

O0bem numHApa. Beruncienne o0beMOB TeJ ¢ MOMOIIBIO ONpeieIeHHOro nHTerpana. Oobem
HakJIOHHOH npu3Mbl. O0beM nupamuabl. O6bem koHyca. O6beM mapa. O6beM MIapoBOro
CerMeHTa, apoBOro CJ0s U mapoBoro cexropa. [lnomans chepsr.

3uarb: omnpeneneHue  obbemMa, (GOpPMYJbl I BBIYUCIEHUS ~ 00BEMOB
MHOTOTPAaHHUKOB U T€Jl BPAILIEHUS.
YMeTh: BLIUUCIATL 00BEMBI MHOTOTPaHHHUKOB M TCJI BpalllCHUA.

I'naBa 8. HexkoTropsble cBenenust u3 mianumerpuu (7 4.)
3akio4nTeIbHOE NOBTOPEeHHe Kypca reomerpun 11 kinacca (6 1)
l.AkcuOMBI CTEpEOMETPUM M UX cleAcTBUA. llapanyenpHOCTs MNpSAMBIX, NPSIMOA U

iockoctu. CkpeluBaromuecs npsamele. [lapamienbHOCTh MIOCKOCTEH.

2. TlepneHIuKyJISIPHOCTh MPSMOW M TUIOCKOCTH. Teopema O Tpex MEepHeHIUKYIsIpax. YTou
MEXY IMPSIMOU U IIJIOCKOCTBIO.

3. AByrpanusbiii yroa. IleprneHIUKyISIPHOCTD MIOCKOCTEH.

4. MHOTOTpaHHUKU: Tapajuleenunes, Ipu3mMa, nupaMuia, miomaad uX TOBEpXHOCTEH.

5. Bexrtopsl B mpoctpanctBe. [leiicTBus Haa BekTopamu. CKalspHOE MNpPOU3BEICHUE
BEKTOPOB.

6.Llunuuap, KOHYC U 1ap, MJIOLAAN UX MTOBEPXHOCTEN

7. O6beMsbl Ten. Permenne ctepeoMeTpruIecKux 3aaad



