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Pa6Gouyasi nporpamma no reomerpuu 10 kiacc

HOACHUTEJIBHASA 3AITMCKA

PabGouas nporpamma pazpabotaHa B COOTBETCTBUM C HOPMATHUBHBIMU
JIOKyMEHTaMU:

®enepanbhblii 3akoH oT 29.12.2012 Ne 273-d3 «O6 ob6pa3oBaHHH B
Poccuiickon @enepannm»;

®denepanbHblil 0a3UCHBIA yUEeOHBIN IJIaH, YTBEPKIACHHBIM MPUKAa30M
MunuctepctBa obpazoBanusi Poccuiickoit deneparuu ot 09.03.2004
Ne 1312 (manee — ®BYII1-2004);

@denepanbHblii KOMIIOHEHT TOCYAApCTBEHHOIO CTaHAapTa OOILIEro
oOpa3oBaHusl, YTBEPKICHHBIN MPUKA30M MunuctepcTBa
obpazoBanusi Poccuiickoit ®@enepanuu ot 05.03.2004 Ne 1089 «O6
YTBEPXKIECHUM  (PeepaibHOTO  KOMIIOHEHTa  TOCYJapCTBEHHBIX
CTaH/IapTOB HauyajJbHOro OOIIEr0, OCHOBHOIO OOLIEr0 U CPEAHETO
obmero oopazosanus» (st VII-XI (XII) kmaccon);

[TocTanoBnenne deaepanbHO CIyKOBI IO HAI30PY B cdepe 3aluThl
npaB ToTpeduTenei W Omaromosiyudsi uejgoBeka U [ J1aBHOTO
roCy1apCTBEHHOIO0 CaHUTapHOro Bpada Poccuiickon denepanuu OT
29.12.2010 Nel89 «O6 yrBepxknaenun CanlluH 2.4.2.2821-10».
«CaHUTapHO-3MUJEMUOIOTMYECKUE TPEOOBAHMUS K YCIOBUSIM H
opraHuzanuu oO0y4eHHUsl B 00IIC00pa30BATENbHBIX YUPEKIAECHUAX» (C
u3meHenusMu Ha 29.06.2011) (ganee — CanlluH 2.4.2. 2821-10);
[Tucemo [lemapTaMeHTa TOCYJapCTBEHHOM MOJIMTUKUA B 0Opa3oBaHUU
MunucrtepctBa obpazoBanus u Hayku PD ot 04.03.2010 Ne03-413 «O
METOJUYECKUX PEKOMEHJAIUAX [0 pealn3aliu  SJIEKTUBHBIX
KYpCOBY;

@denepanbHbli  MEepedeHb  yUYEOHWUKOB, PEKOMEHIOBAHHBIX |
JOMYIIEHHBIX MUHHUCTEPCTBOM OOpa3oBaHus W Hayku mo [lpukazy
MO P® ot 31.03.2014 Ne253,00I1 HOO, OOIT OO0, o1o6peHHbIX
denepanbHbIM  y4€OHO-METOAUYECKUM OOBEIMHEHUEM IO OO0IIeMy
obpazoBanuto. [Iporokoi 3aceqanus ot 8 anpens 2015 r. Nel/15;
[Ipukaz MunuctepctBa oOpa3oBaHus U Hayku Poccuiickoit
Oenepanuu ot 14.12.2009 Ne 729 «OO6 yTBEpKIECHUU TEPEUHS
OpraHu3allvii, OCYIICCTBIAIONINX W3JaHUE YYCOHBIX TOCOOUIA,
KOTOpBIE JOIMYCKAlOTCA K HCIOJB30BaHHIO B 00pa3oBaTEIbHOM
mpolecce B HMMEKOUMX T[OCYJAapCTBEHHYIO AKKPEAMTALMIO U
peanu3yronmx oOpa3oBaTeiIbHble MPOrpaMMbl OOIIET0 00pa3oBaHUS
00pa3oBaTEIbHBIX YUPEKACHUAX» (C UBMECHEHUSIMH );

Yerag MKOY COII Ne6 c.JlepbetoBka

VYueOnsiit mian Ha 2016 — 2017 y4eOHbIi roa



e [lomoxxeHne O CTPYKType, HOpSAAKE pa3padOTKHM U YTBEPKIACHUU
pabounx mporpaMM Y4YeOHBIX TPEAMETOB (KypCOB), TUCIUILINH
(monmyneit) nenaroroB MKOY COIII Ne6 c./lepbeToBKa

€JIM.

(opmupoBaHue npeacTaBiIeHU 00 UIESIX U METOJaX MATEMATUKH; O
MaTE€MaTUKe KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHMS
SIBJICHUU U MPOIIECCOB;

OBJIAJICHHE YCTHBIM W NHCbMEHHBIM MAaTEMaTHYECKUM  SI3bIKOM,
MaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUSIMHU, HEOOXOAUMBIMU Ui U3yYCHUS
IIKOJIbHBIX ~ €CTECTBEHHO-HAyUYHBIX  JUCUUIUIMH, JUI  HPOAODKEHUS
oOpa3oBaHMsI U OCBOEHHUS M30pPAHHOHN CIELMAIbHOCTU HAa COBPEMEHHOM
YPOBHE;

Pa3BUTHE JOTHICCKOTO MBIIIUICHHSI, QJITOPUTMHYECKONW KYJIbTYPHI,
MIPOCTPAHCTBEHHOT'O BOOOPAKECHMSI, PA3BUTHE MATEMATHICCKOTO MBIIICHUS
U WHTYHUIIMH, TBOPUYECKHX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM IS
MPOJIOJDKEHUST O0pa3oBaHUS W JJII CAaMOCTOSTEIBHOW JCSITCIIBHOCTH B
0o0JlacTH MaTeMaTHK{ M €€ MPUIIOKEHHM B Oymymied mpodeccroHambHOM
NEeSATETHHOCTH;

BOCIIMTAHME CPEICTBAMH MATEMATUKH KyJIbTYpPbl JIMYHOCTU YEpe3
3HAKOMCTBO C  MCTOpPMEM  pPa3BUTHS  MATEMaTUKH,  DBOJIOLMEN
MaTeMaTUYECKUX UAEH; TNOHUMAHHUS 3HAYMMOCTM MATEMaTHKU IS
00I11eCTBEHHOT' 0 TIporpecca.

3agauun:

CUCTEMaTHU3alMsl CBEECHUH 0 unciax; GOpMUPOBAHUE MTPEACTABICHUIMA
O PACIIMPEHUHN YUCIOBBIX MHOKECTB OT HATYPAIBHBIX 10 KOMIUIEKCHBIX KaK
Croco0e MOCTPOEHUs HOBOTO MaTEMAaTHUYECKOIO ammapara Jjsl pelIeHus
3a7a4  OKPYXaIIero MHpa W  BHYTPEHHMX 33Ja4  MaTEMATHKH;
COBEPLICHCTBOBAHNE TEXHUKU BbIYMCIICHUM;

pa3BUTHE U  COBEPUICHCTBOBAHWE TEXHUKH  anreOpanyecKux
npeoOpa3oBaHui, pellieHNs] YpaBHEHUH, HEPABEHCTB, CUCTEM;

CUCTEMAaTH3allsl M  paclIMpeHHe CBeIeHUH 0  (PYyHKIUSX,
COBEPILIEHCTBOBAHUE T'PAPUUYECKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMHU
UACSIMU U METOJIaMH MaTEMaTUYECKOIro aHaliu3a B 00beMe, MO3BOJIAIONIEM
UCCJIeIOBATh  JJIEMEHTapHble  (QYHKIMU W pemarb  MOpocTerIne
reoMeTpuyeckue, (U3nYecKue u Apyrue NpukiiagHbie 3a1a4u;



pacUIMpeHue CHUCTEMBbI CBEJIEHUH O CBOMCTBaX IUIOCKUX GUryp,
CUCTEMATUYECKOE HU3YYCHHE CBOMNCTB MPOCTPAHCTBEHHBIX TEI, Pa3BUTHE
MPEACTABICHUIN O TEOMETPUUECKUX U3MEPEHUSX;

Pa3BUTHC HpCI[CTaBJ'ICHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHUICCKUX
3daKOHOMCPHOCTAX B OKPYIKAIOIIEM MUPC;

COBCPIICHCTBOBAHHUC MATCMATHUYCCKOI'O pa3BUTHUA 1O  YPOBHA,
ITO3BOJIATOIICTO CBO6OI[HO IMPUMCHATD HU3YUYCHHBLIC (baKTLI U MCTOIbBI IIPpH
PCHICHUHU 3aaa4 U3 PA3JIMYHBIX Pa3acIOB KypCad, a4 TAKIKC HCIIOJIb30BATh UX B
HCCTAHAAPTHBIX CUTYAlIUAX,

dbopMupoBaHUE CIIOCOOHOCTH CTPOUTh U MCCIEAOBaTh MPOCTEUIIINE
MaTEMaTUYECKUE MOJIETU TMpPHU PEIICHUH TPUKIAAHBIX 3ajlay, 3ajad U3
CMEXXHBIX TUCHUIUINH, YIIIyOJIeHHe 3HaHUNH 00 0COOEHHOCTSAX MPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K HCCIEIOBAHUIO IPOLECCOB U SIBJICHUH B
MPUPOJE U OOIIECTBE.

[Ipu oOydyeHMHM ydYamxcs HWCHOJIB3YIOTCS AJIEMEHTHI  CJEIYIOIUX
TEXHOJIOTUH:  JINYHOCTHO-OPUEHTHPOBAaHHbIE,  30pOBbecOeperariye,
poOJIEMHOr0 00y4YeHHs,

WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIE, TEXHOJIOTHSI COTPYTHUIECTBA.

T]JeﬁOBaHl/Iﬂ K YPOBHIO IOAT'OTOBKH BBIIIYCKHUKOB

B pesynbraTe u3ydeHUss MaTeMaTUKUM Ha MNPO(UIBHOM YpPOBHE B
CTapIIEH IIKOJIC YYCHUK JOJIKECH

3HATHL/MIOHUMATh:

3HaQYeHUE  MaTeMaTU4YeCKOM  Hayku JJIs  pelIeHus  3ajad,
BO3HUKAIOUIUX B TEOPUM M TIPAKTHKE, IIUPOTY W OrPaHUYEHHOCTH
NPUMEHEHUS MaTeMaTHYECKMX METOJIOB K aHaju3y HWUCCIICIOBAHUIO
IIPOIICCCOB U SBJICHUH B IIPUPOJIC B OOIIECTBE;

3HAYCHUC IIPAKTHKH W  BOIIPOCOB, BO3HHKAIOIIHUX B caMoi
MaT€EMaTHuKE, IJId q)OpMI/IpOBaHI/IH " pa3BUTHUA MaTeMaTHYEeCKOMN HAyKH,

NICU PACIIUPCHUA YHCIOBBIX MHOXCCTB KaK crocoba IMOCTPOCHUA
HOBOI'O MAaTCMaTHYCCKOro ariapara JJid pCIICHUA MPAKTHYCCKUX 3aJda4d U
BHYTPCHHUX 3a1a49 MAaTCMATHUKH,

3HAYCHWE  WJEed, METOJOB U  PE3yJbTaTOB  aureOpbl U
MAaTEMATUYECKOTO aHAIN3a JJIsl TOCTPOEHUSI MOJIENIEN PEAIbHBIX MPOLIECCOB
Y CUTYyalluu;



BO3MOKHOCTH TCOMCTPHYCCKOI'O A3blKa KaK CpCACTBa OIIMCAHUA
CBOMCTB pCaIbHBIX MPCAMCTOB U UX B3AMMHOTI'O PACIIOJIOKCHUA,

YHHUBEPCAJIBHBIM ~ XAPAKTEp 3aKOHOB JIOTUKM MAaTeMaTHYE€CKHX
pacCcy X JeHul, UX MPUMEHHUMOCTh B Pa3IMYHBIX O00JIACTIX YETOBEUECKOM
NEATEIBbHOCTH;

paznuuue TpeOOBaHUM, NPENbIBISIEMBIX K J0Ka3aTelbCTBaM B
MaTE€MaTUKE, €CTECTBEHHBIX, COLMAIbHO-D)KOHOMUYECKUX U TYMAaHUTapHBIX
HayKax, Ha IPAKTHUKE;

poOJIb AKCHMOMATUKKM B MATCMATHKC, BO3MOXHOCTH ITOCTPOCHHUSA
MaTEMAaTHU4YCCKHUX TCOpI/Iﬁ Ha aKCHOMaTHYECKOM OCHOBEC, 3HAUYCHHC
AKCUOMATHKU JJIA APYTHUX o0J1acTell 3HaHUS U JJI1 IPAKTHUKH,

BEPOSITHOCTHBIN Xapaxkrep Pa3IMYHbBIX IPOLIECCOB U
3aKOHOMEPHOCTEN OKPYKAIOIEro Mupa.

YMmeTh:

COOTHOCUTH IUIOCKME TE€OMETpUYECKHE (UIypbl U TpEeXMEpHbIE
OOBEKTHl C UX OMHCAHUSIMHU, YEPTEKaAMHU, U300pPKECHUSIMHU; Pa3anvarh U
aHAJIM3UPOBATh B3AMMHOE PACIOJIOKEHUE PUTyp;

[loMmuMoO yka3aHHBIX B JAHHOM pas3Jenie 3HaHuW, B TpeOOBaHUS K
YPOBHIO TMOJTOTOBKHM BKJIIOYAIOTCA TaKXe€ 3HAHUSA, HEOOXOJIMMBIE st
OCBOEHUS MEPEUNCIICHHBIX HUKE YMEHUM:

U300pakaTh TeOMETpUIECKUE PUTYPHI U TENa, BBITOIHATh YEPTEXK IO
YCJIOBHUIO 3a1a4U;

pemarb reOMETPUYECKUE 3a7a4M, ONMUPASICh HA U3YUYEHHBIE CBOWMCTBA
IUIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX (GUTYP M OTHOIIEHUN MEXIy
HUMHU, IPUMEHSIS anredpandyeckuii 1 TPUrOHOMETPUYECKUI arnapar;

IMPOBOAUTL AOKA3aTCJIIBHBIC PACCYXKACHHA IIpU PCHICHHMM 3aJay,
NOKa3bIBaTb OCHOBHBIC TCOPCMBI KYypCa,

BBIUHCIISITh JIMHEWHBIE JJIEMEHTBI W YIJIBI B IPOCTPAHCTBEHHBIX
KoH(purypamusix, o0beMbl ¥ TUIOMIAJN MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TeJ U UX MPOCTEUIINX KOMOWHAITU;

OPUMEHATh KOOPJAMHATHO-BEKTOPHBIA METOJ I  BBIYMCIICHHMS
OTHOILIEHUH, PACCTOSIHUM U YTJIOB;

Hcnonp30BaTh MpHOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTHUECKOMN



ACATCIBHOCTHU U HOBC@I[H@BHOﬁ KHU3HU TJIA:

*  HCCIENOBaHUA (MOJEIUPOBAHUS) HECIOKHBIX MPAKTHYECKUX CUTyalUl
Ha OCHOBE M3yUYEHHBIX (OPMYII U CBOMCTB (PUTYD;

° BBIYMCJIICHHUA OJIMH, HJ'IOHI&I[Gﬁ U 00BEMOB PCAJIbHBIX 00BEKTOB Ipu
PCIICHUU  IIPAKTHUYCCKUX  3alda4, HUCIIOJIb3yA IIPpHU HCO6XOI[I/IMOCTI/I
CIIPaBOYHHUKH U BBIYHCIIUTCIBHBIC YCTpOﬁCTB

Ilepeyennb y4eOHO-METOAMYECKHUX CPEACTB 00yYeHUS.
OcHOBHas U JAOTMOJHUTENbHAS TUTEpaTypa:

I'eometpust, 10—11: Yue0. niig 061eo0pa3oBat. yupexIeHun
/ A.B.IloropenoB — M.: Ilpocemienue, 2006—2008.

I'mazkoB FO. A. 'eomerpusi: pabouast Tetpas st 10
kiacca / FO. A. I'mazkos, U. U. IOauna, B. ®. Byty30oB. — M.:
[Tpoceemenne, 2003—2008.

3uB b. I'. 'eomeTpus: nuaakruyeckue Mmatepuansl as 10
kiacca. — M.: IIpocsemnienue, 2007—2008.

Caaxsin C. M. Uzyuenue reometpun B 10—11 xmaccax /C. M.
CaaksiH, B. @. byry3oB. — M.: [IpocBemenne, 2008.

I[Toropenos A. B. Teomerpus, 10—41: VYuebd. s
obmeo6pazosar. yupexaeauii. — M.: [Ipocsemenue, 2006—2008.

BecenoBckui C. b. Teomerpusi: AUAAKTHYECKHUE
Marepuansl o reomerpun s 10 kinacca / C. b. Becenosckuid, B.
N. PsaOuunckas. — M.: IIpocsemenue, 2008.

3emasikoB A. H. I'eomerpusa B 10 xiacce: meroguyeckue
pexomenaaruu. — M.: IIpocsemenue, 2002.

Anexcaunapos A. JI. T'eomerpusa, 10—I11: Vueb. mis.
obmeoOpasosar. yupexaennii / A. 1. Anekcanapos, A. JI. Bepuep,
B. 1. Peoxkuk. — M.: [Ipocgenienune, 2006.

EsBcTtadrena Jl. II. I'eomerpus: UTaKTUUYECKHUE
martepuanbl ag 10—11 kmacca. — M.: IIpocsemienue, 2004.




Coaep:xaHue NporpaMMbl y4eOHOT0 peAMeTa.
1. N36pannbie Bonpochl miaanuMerpun(1549)

OcHOBHa#4 HGJII)-O606HII/ITI> N CUCTCMATU3UPOBATH
3HAHHA YUAIIUXCA B pCHICHUN TPCYTI'OJIbHUKOB.

Pewmenne tpeyronbHukoB. Teopema kocunycoB. Teopema CUHYCOB.
Brruucnenue OUCCEKTpHUC TPEYroNbHUKA. BeunciieHne Meinan
TpeyroiapHuka. ®opmyna ['epona U1 mIomany TpeyrojJbHUKA.
CBolicTBa ¥ IPU3HAK OMMCAHHOTO YETHIPEXYTOJIBHUKA. YTIIBI U
METPUYECKUE COOTHOILIECHHS B OKPYKHOCTH. ['eomeTpuueckue
MeCTa TOYEK B 337a4ax Ha IOCTPOCHHUE.

2. AKCHOMBI CTEepeOMeTPUM W HX MNpocTeiilue
ciaeacrus (5 4)

OcHOBHBIC ITOHATHUA CTCPCOMCTPHH. AXCHOMBI
CTCPCOMCTPUHN U UX CBA3b C AKCMOMaMH IINIAHUMCTPHUH.

OcHoBHasg uenb — chOpMUPOBATH  MPEACTABICHUS
ydamuxcs 00 OCHOBHBIX OHATHUSAX U aKCHOMaX CTEPEOMETPUH.

Tema urpaer BaXXHyI0 poJjib B Pa3BUTUU NPOCTPAHCTBEHHBIX
MPEICTAaBICHUN yJaluxcs, (aKTUYECKH BIIEPBbIE BCTPEUAIOITUXCS
31€Ch C MPOCTPAHCTBEHHOM reomerpuen. [loatomy npenonaBanue
CIEAYET BECTU C IIMPOKUM IIPUBJIICYEHUEM MOJEIEH, PUCYHKOB. B
XOJle pemieHus 3ajad CleayeT JoOMBaThbCs OT  y4alluxcs
MPOBEACHUS 10KA3aTEIbHBIX PACCYKICHUU.

3. IHapajuiesibHOCTH NPSAAMBIX U IJI0CKOCTe (12 1)

[TapamtenbHple  mpsiMble B mpocTpaHcTBe.  I[Ipu3Hak
MMApAJUICIIBHOCTH TNpsMbIX. [IpU3HAaK mapaienbHOCTH NPSMOU M
minockoctd. Ilpu3Hak mnapamienbHOCTH IUiocKocTeil. CBoMcTBa
napajyieIbHOCTU TIOCKOCTe. M300paxeHne mpocTpaHCTBEHHBIX
¢Guryp Ha IIOCKOCTH U €r0 CBOWCTBA.

OcHoBHaA nejib — JaThb Yy4dYallUMCA CHUCTCMATUYCCKHUC
3HAHHA O MapaJICJIbHOCTH IIPAMBIX U IIOCKOCTEH B MMPpOCTPAHCTBC.

B Teme 0000miatoTcsi U3BECTHBIC U3 TUIAHUMETPHUH CBEACHUS
0 TMapauieNbHOCTH mpsMbIX. Ha mpumepe Teopembl O
CYIIECTBOBAaHMM ¥ €IWHCTBEHHOCTH TPSMOHM, NapauieIbHOM



I[aHHOI\(JI, yYdqamuecs IoJy4daroT IpPCACTABIICHUA O H€O6XOI[I/IMOCTI/I
3aHOBO JO0OKa3aTb M3BCCTHBIC UM M3 INIAHUMCETPUHU (baKTBI B TEX
ClIy4dadax, Korga p€db UACT O TOUKAX U IPSAMBIX IIPOCTPAHCTBA, 4 HC
0 KOHerTHOI\/'I IIJTTIOCKOCTH.

3ajaun Ha JTOKa3aTeIbCTBO PEIIAIOTCS BO MHOTHX CIIydasix
[0 aHAJIOTUU C JOKa3aTeIbCTBAaMHM TEOPEM; BKIIOUEHHUE 3a/lay Ha
BBIUKCIICHUE JUIMH OTPE3KOB TIO3BOJISIET  II€JICHANPABICHHO
IPOBECTH MOBTOPEHUE Kypca MIaHUMETPUU: PaBEHCTBA U MOI00US
TPEYTrOJIbHUKOB;  ONPEAEIICHUN, CBONCTB U  IPU3HAKOB
MPSAMOYTOJIbHHUKA, HapajijiesiorpaMMa, poM0a, KBaapara, Tpaneuu
U T. 1.

CBoiicTBa napajuyIeIbHOTO MTPOEKTUPOBAHMS IPUMEHSIOTCS K
PELIEHUIO MPOCTEUIINX 3a4ad M NPAKTUYECKOMY IOCTPOECHUIO
M300paKeHUI MPOCTPAHCTBEHHBIX (PUTYP HA MIOCKOCTH.

4. TlepneHAUKYJISAPHOCTH NPAMBIX U IUIOCKOCTeM ( 154)

[lepniennukynspHble TpsMble B MpocTpaHCcTBe. lIpu3Hak
NEePNEHAUKYJIAPHOCTH  NpssMod W 1iockoctd.  CBoiicTBa
NEPIEHANKYIAPHOCTH MPAMOM U IUIOCKOCTH. llepnenaukyisip u
HaKJIOHHAas K IUIOCKOCTH. Teopema O TpexX MEepHEHAUKYIISIpax.
[Ipu3Hak neprneHAUKYIIPHOCTH IUIOCKOCTEW. PaccrosHue mexay
CKpEIIMBAKOIIMMUCS TpsAMbIMU. [IpMeHEHMEe OpPTOroOHAIBHOIO
MIPOEKTUPOBAHUS B TEXHUUECKOM YEPUEHHH.

OcHOBHad Hmenp — JaTh YYalllUMCS CUCTEMATHYECKHUE
CBEICHUS O MNEPHEHAUKYIAPHOCTH IMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

Marepuan Tembl 000011a€T U CUCTEMATU3UPYET H3BECTHHIE
ydanMces W3 TUIAHUMETPUH CBEACHHUS O TEPICHIAUKYJISIPHOCTH
npsMbIX. V3ydeHHe TeopeM O B3aMMOCBS3HM TNApAICIBbHOCTH H
NEPICHANKYIIPHOCTH TPSIMBIX W TIJIOCKOCTEH B TPOCTPAHCTBE, a
TaK)Ke MaTepual O TMEePIEeHINKYIISIPE U HAKIIOHHBIX IIeIeCO00pa3HO
coYeTaTh C CHCTEMaTHYECKHM ITOBTOPEHHUEM COOTBETCTBYIOIIETO
Marepuaia u3 TNIAHUMETPHH.

Pemiennss mpakTudeckn BCEX 3aJay  HA  BBIYMCIICHUE
CBOJATCA K MpuMeHeHuto Teopembl [ludaropa u cnencreuii u3 Hee.
Bo wmHoOrmx 3agadax BO3MOXHOCTb IIPUMEHEHHMS TEOPEMBI
ITugaropa mnm cieacTBUil U3 Hee OOOCHOBBIBAETCS TEOPEMOU O
TPEX MEPHEHIAUKYJSIPAX WIM CBOMCTBAMHU MApaJUICIbHOCTH W



IIEPIIEHIUKYJIIPHOCTH IUIOCKOCTEM.

Tema #MeeT BaXHOE MNPONEACBTUUYECKOE 3HAUYCHHE IS
M3Y4YEHUsI MHOTOTPAaHHUKOB. DaKTUYECKH NPH PEIICHUH MHOTUX
3a]a4, CBSI3aHHBIX C BBIYMCICHUEM JJIUH NEPIEHIUKYJsApa U
HAKJIOHHBIX K IJIOCKOCTH, P€Yb MJET O BBIYHUCICHUM 3JIEMEHTOB
nupamMu.

5. JlekapToBbl  KOOPAMHATBI W  BEKTOpPbI B
npocrpancTe (18 u)

JlekapToBbl KOOpAMHATBI B IIpOoCTpaHcTBe. PaccrosiHue
MEXIY TOYKAMH. KoopanHatsl CepEeaUHBI OTpe3Ka.
[IpeoOpa3oBaHue CHUMMETPUHM B NPOCTpaHCTBE. JIBukeHHe B
npoctpancTBe. [lapamiensHbiii nepeHoc B npoctpanctse. [logobue
OPOCTPAHCTBEHHBIX GUIYp. YIrod MEXIy CKpeUMBAIOLUIIMUCS
NpSMBIMHA. YTOJI MEXKIYy HOPSIMOM M IUIOCKOCTBIO. YTOJII MEXKIY
IIJIOCKOCTSIMU. [Imomane OpPTOrOHAJIBHOU IIPOECKLINH
MHOTOYroJlbHUKa. BekTtopel B mpocTtpaHcTBe. JleMCTBHS Hax
BEKTOpaMU B IIPOCTPAHCTBE. Pa3yoxkeHne BeKTOpa MO TpPEM
HEKOMIUIaHAPHBIM BEKTOpPaM. Y paBHEHUE IIJIOCKOCTH.

OcHoBHas 1MeMb — OOOOIMUTh M CHCTEMATH3UPOBATH
NPEICTABIICHUS  ydYallluXCsi O  BEKTOpaX U JIEKapTOBBIX
KOOpJIMHATAX; BBECTH MOHATUS YTJIOB MEXIY CKPEIIMBAIOIIUMUCS
MPSMBIMH, MIPSIMON U TUIOCKOCTBIO, IBYMS TNTOCKOCTSIMU.

PaccmoTpenne  BEKTOPOB M CHUCTEMBI  JIEKapTOBBIX
KOOpJIAMHAT HOCUT B OCHOBHOM XapakTep MOBTOPEHHUs, TaK Kak
BEKTOpPbl H3y4JIUCh B Kypce IUIAHUMETPUHM, a JEKapTOBHI
KOOpJMHATBHl — B Kypce anreOpsl AeBsTHIETHEH 1Koybl. HoBbIM
IUIA Y4YaIlMXCs SIBJIAETCS IIPOCTPAHCTBEHHAS CUCTEMa KOOPAUHAT U
TPEXMEPHBIN BEKTOP.

5. IloBTOpenue. Pemenne 3aaay (3 4)

IIpunioxenue k padoueii nporpamme no reomerpuu 10 kiaace



KaﬂeﬂnapHO-TeMaaneCKoe INIAHUPOBAaHHUE

@DopMBbI KOHTPOJIS

Ha MIOCTPOEHHUE. DIUIUIIC,
runepOosia, mapadosa.

Ne Ne
.3 /laT
ypoka | CoznepxaHue Marepuana | MyHKTa A
I1.1 36panubie Bonpockl miaHuMeTpuu(15 )

1. | Pemenue 81 OpoHTANBHBIN IT 100-
TPEYTrOJHLHUKOB KOHTPOJIb 108

2. | Pemenue 81 IT 100-
TPEYTOJBHUKOB 108

3. | Beruucienue Menuan u 82 Texymmit IT1109-
ouccekTpuc KOHTPJIb 111
TPEYrOJbHUKA

4, | ®opmymna ['epona u 83 Nuanusuayaneueiii | I11-9
npyrue GopmMyITsl s KOHTPOJIb
TUTONIA/IA TPEYTOJIbHUKA

5. | Pemenue 3amau Ha 83 OpoHTABHBIN I11r-9
BBIUHMCJICHHE TUIONIACH KOHTPOJIb
TPEYTOJLHUKOB

6. | Teopema UeBnl 84 Nuanusunyaneueiii | I11-9
Camocmosamenvhast KOHTPOJTh
paboma

/. | Teopema Menenas 85 I1r-9

8. | CpoiicTBa u mpuU3HAKH 86 Texymmit I1.86
BIIMCAHHBIX U KOHTPJIIb
OTIMCAHHBIX
YETBIPEX YT OJILHUKOB

9. | Pemenue 3ama4 Ha 86 TecTsl I1.86
IIPUMEHEHNUE CBOMCTB U
MPU3HAKOB OTIMCAHHBIX U
BITHCAaHHBIX
YETHIPEXYTOJILHUKOB

10. | Vsl B OKpY>KHOCTH. 87,88 @pOoHTANBHBIN I1.88.11
Metpuueckue KOHTPOJIb I-8
COOTHOIIICHUS B
OKPY>XHOCTH

11. | 'eomeTprueckue mecta 90 TecTsl I11-8
TOYEK B 3a/1a4ax Ha
MIOCTPOCHHE

12. | F'eomeTpuueckue 91 Nunusunyaneusii | 111-8
npeoOpa3oBaHus B KOHTPOJIb
3a/layax Ha NOCTPOCHHE

13. | O paspemmmocTtu 3a1a4 92 Marem. TUKTaHT I1r-8




14. | Pemenue 3a1a4 1o TeMe 81-92 Texymuit 11.92
«30paHHBIE BOITPOCHI KOHTPJTb
TUTAHAMETPUID

15. | Camocmoamenvras Nuanusuayaneueiii | 11.92
paboma no meme KOHTPOJIb
«H30pannvie sonpocul
NIAGHUMEMPUU »

I1.2 AKCMOMBI CTEPEOMETPHUH U UX CAeACTBUA(S U)

16. | AKCHOMBI CTepEOMETPUH 1 Texymuit IT.1
3ameyaHue K akcuome | KOHTPJIb

17. | CymecTBOoBaHHE 2 MareM. TUKTaHT I1.2
TUIOCKOCTH, TPOXOSIICH
4yepe3 NaHHYI0 IPSIMYIO |
TAHHYIO TOYKY

18. | [lepeceuenue mpsMoii ¢ 3 TecTsr I1.3
TJTIOCKOCTBIO

19. | CymecTtBoBaHue 4 NuauBunyanbHbIN 1.4
TUIOCKOCTH, TIPOXOSIIICH KOHTPOJIb
4yepe3 TPH JIAaHHBIE TOYKU

20. | Pemenue 3amay no reMe 1-5 OpoHTaTBHBIN I1.5
«AKCHOMBI KOHTPOJIb
CTEPECOMETPHI

I1.3 TapannenbHOCTh TPSAMBIX U IIIOCKOCTEN(12)

21. | Ilposepounas paboma 1-5,7 | UapuBuayanbHbINA I1.7
no meme «Axcuomoi KOHTPOJIb
cmepeomempuuy
[TapannenpHble IpAMBIE
B IIPOCTPAHCTBE

22. | [Ipuznak 8 Texyuuit IT.8
napajyIeIbHOCTH KOHTPJIb
TPSIMBIX

23. | Pemrenue 3aga4d no treme 1-8 Tectnl I1.8
«ITapaitenbHOCTH
NPSIMBIX B
IPOCTPAHCTBEY

24. | KonTpoabsHas padoTa 1-8 NunuBuayanensii | I1.8
Nel mo TeMe «KAKCHOMBI KOHTPOJIb
CTepeoMeTPHH U UX
npocreuimne
CJIeICTBHS

25. | Ilpusnak 9 @poHTaAJIbHBIN I1.9
napajIeIbHOCTH MPSIMOUN KOHTPOJIb
U TUIOCKOCTH

26. | Ilpusnak 10 TecTsl I1.10

napaJjICJIbHOCTHU




IJIOCKOCTEN

27. | Pemrenue 3agad mo reme 9-10 | UamuBunyaneuerii | [11-7
«IIpusHaku KOHTPOJIb
napayyieIbHOCTH
Camocmosmenvhas
paboma

28. | CymecTBOBaHUE 11 Texymuit I1.11
TUTOCKOCTH, KOHTPJTb
MapajieIbHON JaHHOU
MJIOCKOCTH

29. | CoiicTBa 12 OpoHTAIBHBIN IT.12
napajuieTbHBIX KOHTPOJIb
IIJIOCKOCTEN

30. | Pemrenue 3agau mo reme 9-12 | UapuBunyanerbiii | I1.12
«CBONCTBa ¥ IPU3HAKU KOHTPOJIb
napajyyieIbHOCTH
mIockocren» Tecmoesas
paboma

31. | U300paxkenue 13 WNHnuBuyamsHbINH I1.13
MIPOCTPAHCTBCHHBIX KOHTPOJIb
buryp Ha nJI0CKOCTH

32. | KonTpoasnas padora 7-13 | UnanuBunyansusiil | I1.13
Ne2 o Teme KOHTPOJIb
«ITapasniesbHOCTH
NPSIMbIX H
IIOCKOCTEe»

1.4 [lepnenaAuKyIIPHOCTD NPSAMBIX U TUIOCKOCTEH(15 1)

33. | [lepnenauKynsipHOCTD 14 OpOoHTANBHBIN I[Mn.l14
NPSIMBIX B IPOCTPAHCTBE KOHTPOJITh

34. | [lepneHAUKYISPHOCTD 14 OpoHTANBHBIN I[Mn.l14
MPSIMBIX B IPOCTPAHCTBE KOHTPOJIb

35. | Ilpuznak 15 MareM. TUKTaHT IT.15
MEPICHIUKYISIPHOCTH
IIPSIMOM U TUIOCKOCTH

36. | Pemenue 3ama4 no reMe 14-15 | UnpuBunyaneuerit | I1.15
«[leprieHIUKYISIPHOCTH KOHTPOJIb
NPSIMBIX B
IPOCTPAHCTBEY

37. | IlocTpoenue 16 WupuBuayaneneiii | 1116
MEPICHIUKYIISPHBIX KOHTPOJIb
psIMOM U TUNIOCKOCTH

38. | CoiicTBa 17 Texymmii I1.17
NEPICHIUKYIISPHBIX KOHTPJIb
NpsIMO U TUIOCKOCTH

39. | Pemmenue 3amay mo reme | 16-17 OpoHTaTBHBIN I1.17

«CBoiicTBa

KOHTPOJIb




NEPIEHIUKYIISPHBIX
IPSIMOM M TUIOCKOCTH

40. | [lepienauKymsip 1 18 WunuBunyanenenii | 11.18
HAKJIOHHAS KOHTPOJIb
Camocmosmenvhas
paboma.

41. | Pemrenue 3amau mo teMe 18 NunuBuayaneueiit | I1.18
«[lepnenauKysp u KOHTPOJIb
HAKJIOHHASI

42. | Teopema o Tpex 19 IT.19
MEPIICHIUKYIISIPax

43. | Ilpuznak 20 ®poHTATBHBIN I1.20
NEPIECHIUKYISIPHOCTH KOHTPOJIb
IIJIOCKOCTEN

44, | TIpuzHak 20 ®poHTATBHBIN I1.20
NEPIECHIUKYISIPHOCTH KOHTPOJIb
IIJIOCKOCTEN

45. | PaccrosiHue MEeXITy 21 MareM. TUKTaHT I1.21
CKPEIIMBAIOITIMHUCS
PSIMBIMH

46. | Pemenue 3amad mo teme | 14-21 Texymmit I1.21
«IleprieHAUKYISIPHOCTH KOHTPJIb
IPSIMBIX U TNIOCKOCTEH»

47. | KonTposabHas padora 14-21 | UnpuBunyanensiii | I1.21
Ne3 o Teme KOHTPOJIb

«IlepneHAUKYJISAPHOCTH
NPAMBIX H
IJIOCKOCTE»

1.5 JlekapTOBBI KOOPJMHATHI U BEKTOPHI B pocTpaHcTre(184)

48. | BBeneHue 1eKapTOBBIX 23-24 | NapuBunyaneubiii | I11-8
KOOpJMHAT B KOHTPOJIb
IPOCTPAHCTBE.

PaccrosiHne mexny
TOYKAMH.

49. | KoopauHAaThl cCepeHBI 25 MareM. TUKTaHT I11T-8
OTpe3Ka

50. [ IIpeoGpazoBanue 26-27 Texymuit I11T-8
CUMMETPHH B KOHTPJIb
MIPOCTPAHCTBE.

CuMMeTpus B IpUpoOJE U
Ha MPAKTHKE

51. | Camocmosmenvnas 28 Nunusunyaneueiii | 11.28
paboma no meme KOHTPOJIb
«/{exapmosbl

KOOpOUHamul 8
HNPOCMpancmee




»J|Br>keHue B
MIPOCTPAHCTBE

52. | [NapannenbHBIN IEPEHOC 29 I1.29
B IIPOCTPAHCTBE

53. | [Tomo6ue 30 Nunusunyaneaenii | 11.30
MIPOCTPAHCTBEHHBIX KOHTPOJIb
¢uryp

94. | Yron mexnay 31 MareM. TUKTaHT I1.31
CKPEITUBAOITUMUCS
MPSMBIMHU

55. | Yron mexay npsimoit u 32 I1.32
IUIOCKOCTBIO

56. | Yron mexmy 33 Texymmii I1.33
IJIOCKOCTSIMH KOHTPJTb

57. | [Tnomans 34 Wuanusunyaneueiii | 11.34
OPTOTOHAJIBHOM KOHTPOJIb
MPOCKIINH
MHOTOYTOJIbHUKA

58. | Pemenue 3amau o teme | 31-34 TecThl I1.34
«YTOJ MEXTY TPSIMBIMA
1 IUNIOCKOCTSIMH B
IIPOCTPAHCTBEY

59. | lleticTBus Hax 36 MareM. TUKTaHT I11-9
BEKTOpaMH B
MIPOCTPAHCTBE

60. | Pemienne 3amay o teme | 35-36 | MumuBuayaneueiit | I1.36
«JlencTBus Hax KOHTPOJIb
BEKTOpaMH B
IPOCTPAHCTBEY

61. | PasnoxxeHue BekTopa 1o 37 NunuBunyaneueiii | I11.37
TPEM HEKOMILIaHAPHBIM KOHTPOJIb
BEKTOpam
Tecmosas paboma no
meme « Bexkmopwi»

62. | YpaBHEHHE TUIOCKOCTH 38 NunuBunyaneubiid | 11.38

KOHTPOJIb

63. | Pemenue 3a1ay mo reme 37-38 Texymuit I1.38
«YpaBHEeHHE KOHTPJIb
IJIOCKOCTH

64. | Pemenue 3a1ay mo teme 23-38 | Marem. qTuKTaHT I1.38
«JlekapToBbI
KOOPJMHATHI U BEKTOPHI
B IIPOCTPAHCTBEY

65. | KonrposbHasi pa6oTa 23-38 | UunuBunyaneubiit | I11.38
Ne4 o Teme KOHTPOJIb

«JlekapTOBbI




KOOPpAUHATHI 1

BEKTOPHI B
NMPOCTPAHCTBE)
IToBTOpenue (34)

66. | [ToBTOpeHme MO TEMe 7-13 CaMOKOHTpPOJIb I17-
«[TapannenbHOCTh 13
TPSIMBIX U TUTOCKOCTEH

67. | UTorosas 14-21 Wunusunyaneuerii | I17-
KOHTpoOJIbHasi padoTa KOHTPOJIb 13
1o Teme:

«IlepneHAUKYISIPHOCTD
NPSIMBIX 1
IIOCKOCTEe»

68. | Pemenwue 3a1a4d o Teme Texymuii KOHTPITb I1.7-

«llepneHANKYIAPHOCTH 13

IIPAMBIX U IJIOCKOCTEM»




