


MOSICHUTEJIBHAS 3AITUCKA

PabGowas mporpamMma cocTtaBieHa Ha ocHOBe ~DenepaqbHOrO0  KOMIIOHEHTa
rOCyJIapCTBEHHOTO0 CTaHAapTa OCHOBHOTO 0O0IIero oOpa3oBaHMs, MPUMEPHON MPOTrpaMMbl
OCHOBHOro o0mero o0Opa3oBaHHs IO MaTeMaTHWke, (eaepalbHOrO IepeyHs Yy4eOHUKOB,
pPEKOMEHJOBaHHBIX MUHHCTEPCTBOM oOpa3oBanusi Poccuiickoil denepanuu K HCHOIb30BAHUIO
B 00pa3oBaTeIbHOM Ipoliecce B 001eo0pazoBaTebHbIX yupexkaeHusax Ha 2018-2019 yueOubiii
rof.

Conepxanue MporpaMMbl HAllpaBJICHO HAa OCBOEHHE YYAlIMMUCS 3HAHUH, YyMEHHU H
HaBBIKOB HA MPOGMIEHOM ypoBHE. OHA BKIIIOYAET BCE TEMBI, IPEAYCMOTPEHHBIE (heaepaTbHbIM
KOMIIOHEHTOM  TOCYIapCTBEHHOTO 00pa30BaTeNbHOrO CTaHAapTa OCHOBHOTO  OOIIEro
00pa3oBaHUs 110 MaTEMAaTHKE.

Mecmo npedmema B henepanpaom yueOHoM ruane CoriacHo eneparbHOMy yaeOHOMY
IUIaHy JJIs1 00pa3oBaTeNbHBIX yupexneHuid Poccuiickoit denepanun Ha U3yd4eHHE TEOMETPHU B
10 xmacce (mpoduiIbHOM YPOBHE) OTBOJUTCA 2 Y B HEZEIIO, BCero 68 4.

Yposenwv o6yuenus — npopunbHBIN.

N3ydyenne wmarematuku Ha MNPOPUIBHOM YpPOBHE CpelHero (MOJHOro) ooIero
00pa3oBaHus HAIIPABJICHO Ha JOCTIKEHUE CIEAYIOIINX Helell:

J (¢opMupoBaHue TpelICTaBICHU 00 WUAESIX U MeToAaX MaTeMaTHKH; O
MaTeMaThKe KaK YHHUBEPCAJIIbHOM SI3bIKE HAyKH, CPEJACTBE MOJEIUPOBAHUS SBJICHUN U
IIPOLIECCOB;

. oBJIaJIeHHe YCTHBIM W TUCBMEHHBIM  MATEMaTHYECKUM  S3BIKOM,
MaTEeMaTUYECKUMU 3HAHUSMH W YMEHHSIMH, HEOOXOMUMBIMU JJS HW3YYEHHUS  HIKOJIBHBIX
€CTECTBEHHO-HAYYHBIX JUCHUIUIMH, JI MPOJOJKEHHs] 00pa30BaHUA W OCBOCHUs WM30paHHOMN
CIENHUATLHOCTH HAa COBPEMEHHOM YPOBHE;

. pa3BuTHe JIOTUYECKOTO MBIILICHHUS, aNTOPUTMHYECKON KYJbTYPHI,
MPOCTPAHCTBEHHOTO BOOOPaXCHMS, Pa3BUTHE MAaTEMaTUYECKOTO0 MBIIUICHUS W WHTYUIINH,
TBOPYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOJMMOM JIJIsi TIPOJOJIKEHUST 00pa30BaHUsS U IS
CaMOCTOSITENILHOM ~ JIEATENIbHOCTH B OONACTH MaTeMaTUKH M €€ NPUIOKEHUN B Oymymiei
npohecCHOHANBEHOM e TeNbHOCTH,

o BOCIIMTAHWE CPEACTBAMU MATEMATHKU KYJIbTYpPbl JUYHOCTU: 3HAKOMCTBO C
UCTOPUEH pa3BUTHUSI MATEMATHUKH, HBOJIIOIMEH MaTEMaTUYECKUX UJEH, TOHMMaHUE 3HAYUMOCTH

MaTeMaTHKH JIJIs 00IIeCTBEHHOTO Mporpecca.



B xonme wu3ydyenuss mareMaTuku B MNPOGMIBHOM Kypce CTaplied MIKOJbl ydalluecs
MPOJO/DKAIOT OBNAJICHHE Pa3HOOOpa3HBIMH CIOCO0aMU  JIESATEIBHOCTH, NPHOOPETAIOT |
COBEPILEHCTBYIOT OMBIT B PEIICHUH CIECTYIONNX 3A0ay:

— MIPOBEJICHUS JOKA3aTEJIbHBIX PACCYKICHHM, JIOTHYECKOr0 000CHOBAHUS BBIBOJIOB,
UCIIOJIb30BAaHUSl  PA3JIMYHBIX $3BIKOB MAaTE€MaTHUKU Ui WUIIOCTPAllid, HWHTEpIpeTaluH,
apryMEHTAalluu M JOKa3aTelbCTBA,;

— pelIeHHs IIMPOKOTro Kilacca 3a7ad M3 pa3iUYHbIX pa3fesioB Kypca, TOUCKOBOU U
TBOPUYECKOH J1eATEIbHOCTH MPU PELICHUH 3a/1a4 MOBBIIIEHHOMN CI0KHOCTH U HETUIOBBIX 3a/1ay;

— IUTAHUPOBAHMS U OCYIIECTBIICHUS aJITOPUTMHUYECKON JAESITETbHOCTU: BBIOJIHEHUS
U CaMOCTOATENBHOTO COCTABJICHUS aJITOPUTMHUYCCKUX TNPEANUCAHUA M WHCTPYKIMH Ha
MaTeMaTHYECKOM MaTepHase; HCIOJIb30BAaHMUS M CAMOCTOSTEIHLHOTO COCTaBieHUs (opMmyn Ha
OCHOBE 000O0IIEHHs YAaCTHBIX CIY4aeB U PE3yJbTAaTOB IKCIEPHUMEHTA; BBIIIOJHEHUS PacueToB
MPAKTUYECKOI0 XapaKkTepa,;

— NOCTPOCHHUS ¥ MCCIENOBAHHUA MAaTEMAaTHYECKUX MOZENEeH /s OMHCaHHUs |
pelIeHus MPUKIAIHBIX 33j1a4, 3a/1a4 U3 CMEKHBIX JAUCHUILUIAH U PEaTbHOM JKU3HU; MPOBEPKU H
OLICHKH pPEe3yJbTaTOB CBOEH padOThl, COOTHECEHUS HMX C IMOCTABJICHHOM 3aqadeld, ¢ JTUYHBIM
YKU3HEHHBIM OIBITOM;

— CaMOCTOSITENIbHOW pabOThl ¢ UCTOYHUKAMU WH(OpPMAIINH, aHaJIH3a, 0000IIEeHUS 1
CHCTEMaTH3alUY TOJTYYeHHOW HHPOPMALIUU, UHTETPUPOBAHUS €€ B JIMYHBIHN OIIBIT.

Dopmbl u Memoovl OP2AHU3AUUL YUEOHO20 NPOUECCa:

— UH/IMBUyalbHbIE, TPYNIOBbIE, HWHAWBUIYaJIbHO-TPYNIOBEIE, (POHTAIBHBIE,
KJIACCHBIE U BHEKJIACCHBIE;
— 00BSACHUTENBHO-UIUTIOCTPATUBHBIN, pEPOIYKTUBHBIN, YACTUYHO-TIOUCKOBBIH.

Dopmbl KOHMPOA:

CamocrostenbHas paboTa, KOHTpOJIbHAs paboTa, paboTa Mo KapTOUKe.
[IpomexxyTouHast arTecTalusi MOPOBOAUTCS B (QOpME TECTOB, KOHTPOJIBHBIX U
caMocCTOsITeNbHBIX pabor. MroroBas arrectamusi - cOIJlacHO YcTaBy 00pa30BaTelbHOTO

YUPEKICHHUS.

COILEP KXAHUE OBYYEHUASA

1. Bexmopul 6 npocmpancmee — 6 uacos
[Tonstue BekTopa B mpocTpaHcTBe. CIOXKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKCHHUE

BEKTOpa Ha uncio. KommianapHbie BEKTOPHI.



OcHoénasa yenb — 3aKPENIUTh W3BECTHBIC YUYAIIUMCSA M3 Kypca IUIAHUMETPUH
CBEJICHUS O BEKTOpax M ACWUCTBUSAX HAaJ HUMH, BBECTH IMOHSATHE KOMIUIAHAPHBIX BEKTOPOB B
IPOCTPAHCTBE M PACCMOTPETh BONPOC O PA3JIOKEHUH JIOOOTO BEKTOpa MO TpPeM JaHHBIM
HEKOMILTAaHAPHBIM BEKTOPAM.

OCHOBHBIE ONpeneNIeHHs, OTHOCAIINECS K NSHCTBUSIM HajJ BEKTOpAaMH B IPOCTPAHCTBE,
BBOJATCSl TaK JK€, KaK M JUIg BEKTOPOB Ha IUIOCKOCTH. lloaTOMy H3lIOKEHHE ATOH dYacTu
Marepuaia SBJSETCS JIOCTaTOYHO CXaTbiM. boiee moapoOHO paccMaTpUBarOTCS BOIPOCHI,
XapaKkTepHbIe IJIs1 BEKTOPOB B MPOCTPAHCTBE: KOMILIAHAPHOCTh BEKTOPOB, MPABHJIO IMapauie-
JeTUIesa CIOKCHHUS TPEeX HEKOMIUIAHAPHBIX BEKTOPOB, PpAa3IOKEHHE BEKTOpa IO TPeM

HCKOMIIJIAaHApPHBIM BEKTOpPAM.

2. Memoo koopounam ¢ npocmpancmee. /leusrxcenua — 15 uacoe

Koopaunatsl Toukn M KoopauHaThl BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
VYpasnenue nnockocmu. Jsmxenus. [Ipeoopazosanue nodoobus.

Ocnoeénasa yenv — cHOPMHUPOBATH YMEHHE YYAIIUXCS MPUMEHSTH BEKTOPHO-
KOOPJMHATHBI METOJ K PEIICHUI0 3a]ad Ha BBIYMCICHUE YIJIOB MEXKIy HIPSIMBIMU U
IUIOCKOCTSIMU M PACCTOSIHUN MEXK]y IBYMSI TOUKaMH, OT TOYKHU JIO TIIOCKOCTH.

JlaHHBIN pa3zen sBIsSeTCs HEMOCPEACTBEHHBIM IPOI0JDKEHUEM Tpeabiayiiero. Broaurcs
MOHSITUE TPSIMOYTOJBHON CHCTEMBI KOOPJAMHAT B MPOCTPAHCTBE, MAIOTCS OMpPEAENEHUs KO-
OpJIMHAT TOYKU M KOOPJMHAT BEKTOpA, pACCMATPUBAIOTCS MPOCTEUIINE 3aa4l B KOOPJAUHATAX.
3aTreM BBOJUTCS CKaSIpHOE MPOU3BECHIE BEKTOPOB, KPATKO MEPEUUCIIIOTCS €0 cBoicTBa (03
JIOKa3aTeNIbCTBA, TOCKOJIBKY COOTBETCTBYIOIINE JTOKA3aTEIbCTBA OBLIN B KypCe IJIAHUMETPUH) U
BBIBOJATCS (POPMYJIBI I BBIYMCIICHUSI YTJIOB MEXAY JIBYMS TPSIMBIMH, MEXIY TpSIMON U
TUIOCKOCTHIO. JlaH Takke BBIBOJ YpaBHEHHUS IUIOCKOCTH U (POPMYJIBI pacCTOSIHHUSI OT TOYKU JIO
MJIOCKOCTH.

B xonue pasnena u3y4aroTcs ABUKEHHUS B TPOCTPAHCTBE: ICHTpPaJbHAs CHMMETpHS,
oceBasl CHUMMeETpHsl, 3epKajbHas cuMmmerpus. Kpome Ttoro, paccmorpeHo mnpeoOpa3zoBaHue

moxoous.

3. HQununop, konyc, wap — 16 uacos

[Tonstue mmnmuuapa. [lmomane moBepxHocTH ImHApa. [loHsTtue konyca. [lmomanp
MOBEPXHOCTH KOHyca. YceueHHbI KoHyc. Cdepa u map. YpaBHeHue cdepsl. Bzaumuoe
pacnionoxenue cepsl u wiockocT. KacarenpHas mimockocTs k cepe. [Inomans chepsl.

OcHosHasa yenb — JaTh y4yallUMCS CHCTEMaTHYECKHE CBEIEHHS 00 OCHOBHBIX

Teax U MOBEPXHOCTSX BpallleHUs1 — LHUWIMHJIpE, KOHYyce, cdepe, Iape.



N3ydyenune kpyrapix Ten (UMIMHApA, KOHYCa, IIapa) U HUX IMOBEPXHOCTEH 3aBeplIaeT
3HAKOMCTBO Y4YallUXCiAd € OCHOBHBIMU IPOCTPAHCTBCHHBIMU (I)I/IpraMI/I. BBOI[HTCH IIOHATUA
UUWJIUHAPUYECKOW U KOHMYECKOW IMOBEPXHOCTEW, HMUIMHApPA, KOHyca, ycedyeHHOro konyca. C
MOMOUIbIO PAa3BEPTOK OMPENENSIOTCS IUIOMIAAd HX OOKOBBIX IOBEPXHOCTEH, BBIBOJSATCS
COOTBeTCTByIOIIME (GOpMyIbl. 3aTeM JalTcs ompezeneHuss cpepbl M I1apa, BHIBOAUTCS
ypaBHEHHE c(Eepbl U ¢ €ro IOMOIIBIO UCCIEAYETCS BOIPOC O B3AUMHOM PACIOJIOKEHUU CHEPHI U
wiockoctd. Ilnomans cdepbl ompexaensiercs Kak TNpeAed IMOCIeI0BATEIbHOCTH IUIOIIAACH
OMMCAHHBIX OKOJIO c(hepbl MHOTOTPAHHUKOB IMPH CTPEMJICHUH K HYIIIO HauOOJBIIEro pa3mepa
KaKIoW rpaHd. B 3amauax paccMaTpuBalOTCs pas3idyHble KOMOMHAIMM KPYIJIBIX Tel U
MHOTI'OI'PpaHHUKOB, B YaCTHOCTH OIIMCAHHBIC U BIIMCAHHBIC ITPU3MBI 1 TUPAMHIbI.

B oannom pazoene uznoswcenvi maxoce 60npocvl 0 83AUMHOM PACNONONCEHUU Cqhepbl U

np}ZMOIZ, 0 CcederHusix uuﬂqupuquKozZ U KOHUYEeCKOU noeerHocmeZZ PA3NTUYHBIMU NIIOCKOCMAMU.

4. O6vemvt men — 17 uacoes

O6beM mnpsiMoyrojbHOro mnapamienenunena. OO0beMbl NPSIMOW NMPU3MBI UM LUJIMHJpA.
OO0beMbl HAKIIOHHOW MPU3MBL, TUPaMUJbl U KOHyca. O0BbeM mapa u miomaas chepbl. O0beMbl
[IIAPOBOr'0 CErMEHTA, IIIAPOBOTO CJIOS U IIIAPOBOIO CEKTOPA.

OcHoseHas yenb — BBECTH TOHATHE OOBEMa Tela W BBIBECTH (OPMYIBI IS
BBIYMCIICHUSI OOBEMOB OCHOBHBIX MHOTOTPAHHHUKOB M KPYIJIBIX TeJ, HM3YyYCHHBIX B Kypce
CTEepEeOMETPHH.

[TonstTre oObeMa Tena BBOJAUTCS AHAJOTUYHO TOHATHIO TJIOMIAAHM TUIOCKOW (DUTYpHI.
DopMyTUPYIOTCS OCHOBHBIC CBOMCTBA 0OBEMOB M Ha WX OCHOBE BBIBOAMTCS opmyia oObema
MPSIMOYTOJIBHOTO TMapaijIesIeUIe I, a 3aTeM MPSMOU PU3MbI U IIIMHAPA. DopMyIel 00BEMOB
JIPYTUX Tell BBIBOJSATCS C MOMOINBIO HMHTErpaibHOU (opmynbl. DopMyna obbema Imiapa Hc-
MOJIb3YETCs NI BBIBOA (POPMYIIBI IIOMIAAN CHEpHI.

5. Oboowmarowee noesmopenue — 14 uacoes

Hroro 68 uacos.

TpeGoBaHusl K yPOBHIO MOATOTOBKH YYAIIHUXCS
B pe3ynbrare u3yueHus MaTeMaTUKHU Ha MPO(PUILHOM YPOBHE YYEHUK JOKEH
3namv/nonumams:
— 3HAYCHUE MATEMAaTUYECKON HAyKU Ul peLleHUs 3a7a4, BO3HUKAIOIIUX B TEOPUHU
U NPAKTUKE; MHUPOTY U OTPAaHUYCHHOCTb IIPUMEHEHUs MAaTEMaTUYECKUX METOAOB K aHAJIU3y U

WCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUH B TIPUPOJIEC U OOIIECTBE;



— 3HA4YEeHUE MPAKTHUKU M BOMNPOCOB, BO3HUKAIOUIMX B CAMOM MaTeMaTuKe, JUIs
(dbopMHpOBaHHUS U PA3BUTHS MAaTEMAaTUYECKON HAYKH;

— BO3MO)XHOCTH T€OMETPUYECKOr0 sI3blKa KakK CpEACTBAa OIMCAHMSI CBOWCTB
peabHbIX IPEIMETOB U UX B3aUMHOTI'O PACIIOIOKEHMUS;

— YHUBEPCAJIbHBI XapaKTep 3aKOHOB JIOTUKA MaTeMaTHMUYECKUX PacCyKACHHUH, UX
IPUMEHUMOCTb B Pa3JIMYHBIX 00JIACTSIX YEJIOBEUECKON JESITEIbHOCTH;

— pasnuune TpeOOBaHUM, NPEABABISEMBIX K JO0Ka3aTelbCTBAM B MaTeMaTHKE,
€CTECTBEHHbIX, COLUAIbHO-I)KOHOMHUYECKUX U T'YMaHUTAPHBIX HAyKax, HA MPAKTHUKE;

— pOJIb aKCHMOMATUKU B MaTEMAaTUKE; BO3MOXHOCTb ITOCTPOEHUS] MAaTEMAaTUYECKUX
TEOPHI Ha aKCMOMAaTHMYECKOW OCHOBE; 3HAYEHHE aKCMOMATHKHU JJIS APYTUX OOJIACTel 3HAHUS H
JUISL IPAKTUKH;

Ymemn:

— COOTHOCHUTbH IUIOCKHE TI'€OMETpHuYecKhe (DUIYpbl U TpeXMEpHble OOBEKTHI C UX
ONMCAHUAMHU, YEPTEKAMU, H300paKEHUSIMM; pa3iuyaTh M aHAJIU3UPOBATH B3alMHOE
pacnosoxxeHue Quryp;

— n300pakaTb reoMeTpuueckue (Urypbl U Telsa, BHIIOIHATH YEPTEX MO YCIOBHUIO
3ajlauy;

— pelmatb reoMETpUYECKHE 3a/Jayd, ONupaschb Ha H3y4YEHHbIE CBOICTBa
IUIAHUMETPUYECKUX M CTEPEOMETPUUECKUX (UIYp W OTHOIIEHHH MEXAYy HHUMH, HPUMEHSS
anreOpanyecKuii 1 TPUTOHOMETPUUECKUH arnmapar;

— IIPOBOAMTH JOKA3aTENIbHBIE PACCYXACHHUsS IpU pEIICHHH 3a]ad, JO0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIUMCIISTH JINHEHHBIE AIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(PUTypanusx,
00BEeMBI U TUIOIIAAHN TOBEPXHOCTEMN MPOCTPAHCTBEHHBIX T U UX MPOCTEHUIINX KOMOMHALINH;

— IIPUMEHATh KOOPAWHATHO-BEKTOPHBIM METOJ i BBIYHACICHHUS OTHOILEHUH,
pacCTOSTHUN U YTJIOB;

— CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB U U300pakaTh CEUEHHUS TEJ BPAIICHHUS.

Hcnonb3oBaTh npuodpeTeHHbIe 3HAHNS U YMEHHUS] B IPAKTHYCCKON AeATEeJbHOCTH
W NMOBCEAHEBHOM KU3HM JIJIS:

— UCCIIeIOBaHMsl (MOJIETHUPOBAHUS) HECTOKHBIX MPAKTUUECKUX CUTYaIMil HA OCHOBE
M3YYEHHBIX (POPMYI U CBOICTB QUTYp;

— BBIYUCIICHUSI JUIMH, TUIOIAAed M OOBEMOB pealbHBIX OOBEKTOB MpPU pEIIeHUH
NPaKTUYECKUX 3a/1a4, HCIOJb3YyS NpPH HEOOXOAMMOCTH CIHPABOYHHUKH M BBIYUCIUTEIbHBIE

YCTpOICTBA.



