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IHosicHuTEIbHAA 3aIHCKA
PaGouas mporpamma no anredpe mocTpoeHa Ha OCHOBE:

* TpeboBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOM
OporpaMMbl  cpelHero of0miero  0o0pa3oBaHUs, MPEACTABICHHBIX B
denepaqbHOM TOCYJApPCTBEHHOM O0Opa30BaTEbHOM CTAaHIAPTE CPEIHETrO
obmrero oopa3oBaHus;

® C y4YeToM INPUMEpPHOW MPOrpaMMbl CpEeIHEro ooOmiero oOpa3oBaHHs IO
r€OMETPHH;

e ¢ yueroM nenesoro pazgena OOIT COO.

1. [TporpamMma o6meoOpa3oBaTeNbHbIX yupexaeHui no reomerpun 10-11
KJacchl, K ydeOnomy komruiekcy mist 10-11 kmaccoB (aBtopsr JI.C. ATtanacsH, B.®.
byry3zoB, C.B. KagomueB wu jnp., cocrtaButenb T.A. bypmuctpoBa — M:

«IIpocsemenuey, 2008. —c. 19-21).

2. I'eomerpust: yued, mus 10—11 . / [JI. C. Aranacsn, B. @. byty3os,
C. B. Kagomues u ap.]. — M.: IIpocsemenue, 2020.

3. 3uB b.I'. ['eomeTpust: numaktuueckue matepuansl st 11 k. / B.I'. 3us,
B.M. Meiinep. M.: IIpocsenienue, 2009.

O01mas xapakTepucTHKAa y4e0HOro nmpeaMeTa

[Ipn u3yuyeHum Kypca MaTeMaTHKM Ha 0a30BOM YpOBHE MPOAOJIKAIOTCA U
IIOJIY4YarOT pa3BUTHE COAep:KaTenbHas JIMHUS: «I eomempuay. B paMkax yka3aHHOU
COJIepKaTeIbHON JIMHUU PEIIAIOTCs CIEIYIOIINE 3a/1auH:

U3y4YE€HHE CBOWCTB MPOCTPAHCTBEHHBIX Tell, (GOPMHUPOBAHUE YMEHUS MPUMEHSThH
MIOJTyYEHHBIC 3HAHUS JUIS PEIICHUS MTPAKTHUYECKHUX 3a/1ad.

Hean

N3ydyeHnne MareMaTUKU B CTaplliel MIKoJie Ha 6a30BOM YPOBHE HANpaBieHO Ha
JTOCTHXKEHHE CIEAYIOMIMNX LeTei:

eopMupoBaHMe MpeaCcTABJIEHHA O MAaTEMAaTUKE KaK YHUBEPCAJIbHOM S3bIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUH M MPOLECCOB, 00 HIEIX M METoJax
MaTEeMaTUKHU;

epa3BUTHEe JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIUICHUSI HAa YpOBHE, HEOOXOIMMOM
JUIs 00y4YEeHHS B BBICIIEH IIKOJIE MO COOTBETCTBYIOIIEH CHEIMAIbHOCTH, B OyayIiei
npoecCHOHANTEHOM NESITEIIbHOCTH;

*0BJIa/IcHHE MATEMATHYECKHUMH 3HAHUAMM U YMEHUSIMU, HEOOXOUMBIMU B
MOBCEHEBHOMN U3HM, IJI1 U3yUYECHHs HIKOJbHBIX €CTECTBEHHOHAYYHbBIX AUCIUIUIMH
Ha 0a30BOM YpOBHE, JUIS MOJy4YeHHUs: oOpa3oBaHUsA B 00JacTAX, HE TPeOYyIOIIUX
yIIyOJIEHHON MaTeMaTUYECKOM MOJITOTOBKHU;

®BOCNIMTAHUE CPEACTBAMHM MATEMAaTUKU KyJIbTYPhl JUYHOCTH: OTHOILEHHUS K
MaTeMaTHKE KaK 4YacTH OOIIEYEIOBEYECKOW KyJIbTYpbl: 3HAKOMCTBO C HCTOpHEH
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pa3BHUTHS MaTEeMAaTHUKH, dBOJIOIUEH MaTeMaTHUECKUX UJeH, TOHUMAaHUs 3HAYUMOCTH
MaTEeMaTUKH JiJIsi OOIIECTBEHHOTO TIporpecca.

3agaum yyeOHOro nmpeamera
B paMkax yka3aHHBIX COAEpKATEIbHBIX JIMHUHN PEIIAIOTCS CISAYIONINE 3a1a4u:

» CUCTeMaTu3alus CBEISHH O 4YWClaX; H3Y4YeHHE HOBBIX BHUJIOB
YHCIIOBBIX BBIPOKEHUH M (POPMYJII; COBEPIIICHCTBOBAHHUE MPAKTHUECKUX
HaBBIKOB M BBIYMCIHMTEIBHON  KYJbTYpbl,  paclIMpeHHe U
COBEpILIEHCTBOBAHUE ANreOpanyecKoro anmapara, chOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIE, U €r0 NMPUMEHEHHE K PEIICHUI0 MaTeMaTHYECKUX U
HeMaTeMaTHYeCKUX 3a]a4;

» pacliupeHue W cucTeMaTh3anus OOIMIMX CBeAeHUH O (QYHKIUAX,
MOIOJIHEHUE KJIacca M3y4daeMbIX (YHKUWN, WILIIIOCTPAIMS IIHUPOTHI
npuMeHeHuss (QYHKIUA Ui ONMHCAaHUS ©  HW3YYCHHUS pPeajbHBIX
3aBUCUMOCTEM;

» pa3BUTHE  TMPEACTABICHUH O  BEPOATHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B  OKpYXKalolleM MHpEe, COBEPIICHCTBOBAHUE
WHTEJUIEKTyaJIbHBIX M PEYEBBIX YMEHHH IyTeM o0OoramieHus
MaTeMaTHIECKOTO SI3bIKA, Pa3BUTHUS JIOTUYECKOTO MBITILICHHSI

» CHUCTEeMaTH4eCKOE W3YYCHHE CBOWCTB T'€OMETPUYECKHX Tel B
IPOCTPAHCTBE;

» (opMupoBaHUE YMEHHs IPUMEHSTD MOJIyYeHHbIE 3HAHUS IS PEeLICHUS
NPaKTUYECKUX 3a/1a4;

» (opMupoBaHHE YMEHHS JIOTUYECKH OOOCHOBBIBATH BBIBOJABI IS
U3y4YeHHs LIKOJBHBIX €CTECTBEHHOHAYUYHBIX TUCHMIUIMH Ha 0a30BOM
YpPOBHE;

» pa3BUTHE CIOCOOHOCTHU K TPEOJIOJICHUIO TPYIHOCTEH.

Hean
W3yuenne MmaTeMaTUKH B CTapIel MIKOJIe Ha 0a30BOM yPOBHE HAIIPaBJICHO Ha

JIOCTUKEHUE CIETYIONINX LEeH:

e (opmupoBaHuEe TPEACTaBIECHUA O MaTEMAaTHKE KaK YHHUBEPCAIHHOM S3bIKE
HAyKH, CPEJICTBE MOJICIIMPOBAHUS SBJICHUI U MPOIECCOB, 00 UIEAX U METO/Iax
MaTeMaTHUKH;

® pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKCHMUS,
QITOPUTMUYECKON  KyJIbTYpbl, KPUTHYHOCTU MBIIUJIEHUS Ha  YPOBHE,
HEOOXoaMMOM [t OOy4eHHsS B BBICHICH IIIKOJIE IO COOTBETCTBYIOIICH
CIEIUaIBLHOCTH, B Oyaymieit mpodeccuoHaIbHOM eI TeTbHOCTH;

® OBJIQJICHUE MAaTEeMaTHYECKUMHU 3HAHUSIMH M yMEHUSIMH, HEOOXOJUMBIMHU B
MOBCEIHEBHON KW3HU, JUII HW3YYEHHS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JYCHUIUIMH Ha 0a30BOM YPOBHE, JJIsI MOJYyYEeHHUsSI 00pa3oBaHUs B 00JIaCTIX, HE
TPeOYIOUIUX YTIyOJICHHON MaTEMaTUUE€CKOM MOATOTOBKH;

® BOCIUTAaHUE CPEICTBAMU MATEMATUKHU KYJIbTYpbl JUYHOCTH: OTHOIICHUSI K
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MaTeMaTUKe KaK YacTh OOIIEYEeIOBEUECKOW KYyJIbTYpPhl: 3HAKOMCTBO C
UCTOPUEN PpA3BUTHS MATEMAaTUKH, OHBOJIONMEN MAaTEeMaTUYECKUX HJIEH,
MOHUMAaHUS 3HAYMMOCTH MAaTEMATUKH JIJIs1 OOIIECTBEHHOTO TIporpecca.

[Ipn opranmzamuu mporecca OOyueHUS B paMKaxX JaHHOW MpPOTrpamMMbl
NPEANoaraeTcsi MNPUMEHEHUE CIEAYIOUMX MeJaroru4ecKuX TeXHOJOIrMi
o0y4YeHHMsI:  JIMYHOCTHO-OPUEHTHUPOBAHHAs  (II€Jaroruka  COTPYAHHYECTBA),
NO3BOJIIOILYI0  YBUAETh YPOBEHb OOYYEHHOCTHM  KaXJOro y4Y€HUKa U

CBOCBPEMEHHO MIOJIKOPPEKTUPOBATH eé; TEXHOJIOTHSI YPOBHEBOI
nuddepeHnpany, MO3BOJSONIAsS PEOCHKY BBIOMpPATh YPOBEHb CJIOXKHOCTH,
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHS, oOecreynBaroias

dbopmupoBaHue yueOHO-TIO3HABATENbHOM W HMHGOPMAILIMOHHON JIESITEIbHOCTH
yuamuxcsi. Mcnonb3oBaHWe KOMIBIOTEPHBIX TEXHOJOTHA B MpErnoJaBaHUU
MaTEeMaTUK{d TIO3BOJIIET HEMPEpPhIBHO MEHATH (QOpMbI pabOThl HAa YpPOKeE,
MOCTOSIHHO 4Y€peJ0BaTh YCTHbIE M IUCHMEHHBIE YHPAKHEHUS, OCYIIECTBISATH
pa3HbIE MOAXOAbI K PEIICHUI0 MAaTEMAaTUYECKHX 33/1a4, a 3TO MTOCTOSIHHO CO3/1a€T U
MOJICP)KUBAET HMHTEIUICKTyIbHOE HAMPSOKCHHWE ydanmxcs, (GOpMHUpYeT y HHX
YCTOMYMBBIM MHTEPEC K U3YUYEHUIO TAHHOTO IIPEAMETA.
Ocnoenvie munul yueOHbIX 3AHAMUILL:

® YPOK M3y4Y€HHUsI HOBOTO yueOHOIro MaTepuaa;

® YPOK 3aKpEIUICHUS U MPUMEHEHUS 3HAHUII;

® ypoOK 0000MIA0IIEro MOBTOPEHMS M CHCTEMATH3aIlY 3HAHHUM;

® YPOK KOHTPOJISI 3HAHUN U YMEHUM.
OCHOBHBIM TUIIOM ypOKa SIBISIETCS KOMOMHUPOBAHHBIM.

Dopmbl opeanuzayuu yuedH020 npoyecca: VHINBUAYyaIbHbIC, TPYIIIOBBIC,
(hpoHTaIBHBIE.

Dopmbl KOHMPOJIA: TEKYIUIUNA U UTOTOBBIM.
- TEKYIIUA KOHTPOJIb TPOBOJIUTHCS B (POPME KOHTPOJIBHBIX padOT, pACCUMTAHHBIX
Ha 40 MUHYT, TECTOB, MATEMAaTUIECKUX JUKTAHTOB U CAMOCTOSATEIHHBIX PabOT Ha
15 — 20 munyT ¢ quddepeHITMPOBaHHBIM OIEHUBAHUEM.
Texymuii KOHTPOJb MPOBOJUTCS C IIEBI0 MPOBEPKH YCBOCHUS H3Yy4aeMOTO W
MIPOBEPSIEMOT0 MPOTPAMMHOTO MaTepHuaa, coJiep)KaHue OTIPECIIAIOTCS
YUYATEJIEM C YYeTOM CTENEHU CIIOKHOCTH HM3y4aeMOro MaTrepuana, a TakKke
0COOEHHOCTEH 00yJarommXxcs Kiacca.
- WUTOTOBBIN KOHTPOJb: KOHTPOJbHAs paboTa.

[ToBTOpEHUE HA YPOKAX MPOBOIAMTCS B CICAYIOUIMX BUAAX U opMax:
® TIOBTOPCHHE W KOHTPOJIb TEOPETUICCKOTO MaTepHala;

pa300p ¥ aHaANHM3 JOMAIITHETO 3a/IaHMS;

MaTeMaTUYECKUHN TUKTaHT;

CaMOCTOsTENIbHAs paboTa;

KOHTPOJIbHBIE CPE3bI.



Oco0oe BHUMaHuE yAeNseTcsl IOBTOPEHUIO IPU IPOBEJECHUN CaMOCTOSATEIbHBIX U
KOHTPOJIbHBIX paloT.
BHeceHbl 351eMEHTBI TIONOJHUTEIBHOTO COAEP/KAaHMsI, U3BMEHEHHS B IIPOrpamMmy B
CBSA3U C IIOBTOPEHUEM TEM, KOTOpbIE BcTpeyaroTest B I NA:

- TIpY TIOBTOPEHUH B KaX/IbIi pa3ien BKIIOUeHa 0TpaboTka Matepuanos ['HA;

- B UTOrOBOE IIOBTOPEHHE TAKXKE BHECEHbl MaTepHasbl 3K3aMEHAlMOHHOI'O
Martepuana.

Ypoesenvb 0b6yuenus: 6a30BbIN.

2.IJ1lnanupyembie npeaMeTHbie pe3yabTaThl (10 Kiace)

Yuawuiica nayuumecea:

OINEpUPOBATh MOHATHUSMHU: TOYKA, MpsMas, IUIOCKOCTb B MPOCTPAHCTBE,
NapajuieNIbHOCTh, NEPHEHAUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEN;
pacno3HaBaThb OCHOBHBIE BHUJbl MHOIOTPaHHUKOB (MIpU3Ma, MUpamMuja,
PSIMOYTOJIbHBIN Napasiiesienumne, Kyo);

U300pakaTb  reoMeTpuyeckue (QUrypsl ¢  TMOMOIIBIO  UYEePTEKHBIX
WHCTPYMEHTOB;

U3BJIEKaTh UHGOPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Purypax,
MPEJICTABJICHHYIO HA YEPTEXKaX;

npuMeHsiTh  Teopemy  I[ludaropa mnpu  BBHIYUCICHHH  SJIEMEHTOB
CTEPEOMETPUIECKUX PUTYD;

HAaXOMUTh  OOBEMBI W  IJIOMAAM  TIOBEPXHOCTEH  MPOCTEHIIHMX
MHOTOTPaHHUKOB C IPUMEHEHUEM (HOPMYT;

pacrno3HaBaTh Teja BpalIeHHs: KOHYC, TUIUHAD, chepy, map;

BBIUUCIIATL  OOBEMBI M ITUIOHAAM  MOBEPXHOCTEH  MPOCTEHIIMX
MHOTOIPAaHHUKOB U TeJl BpallleHUs C TOMOUIbI0 (popmyII;

ONEPUPOBATh MTOHATUEM JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;

HAXOJUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSIMOYTOJIbHOTO Napaljiesienunena;
3HaTh IMPUMEPbl MAaTEMATUYECKUX OTKPHITUM M UX aBTOPOB, B CBA3U C
OTE€YECTBEHHON U BCEMUPHOU UCTOPUEN;

MIOHMMATh POJIb MAaTEMATUKH B pa3BUTUHU Poccun.

B noBceaHeBHOI KU3HU U NIPU U3YYEHHH IPYTUX MPEAMETOB:

COOTHOCHUTH a0CTpPaKTHBIE TEOMETPUUYECKUE TOHITHS U (AKTHI C peaTbHBIMU
KU3HCHHBIMA OOBbEKTAMU U CUTYAIHSIMU;

WCIIOJIP30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX TEOMTPUYECKUX (GUryp mms
peleHns 3a1a4 IPaKTUIECKOTO COACP/KAHUS;

COOTHOCHUTH IIJIOIIAJAN MOBEPXHOCTEH TeNl OJAMHAKOBOM (DOPMBI Pa3IMUHOTO
pa3mepa;

OIIEHUBAaTh (POPMY MPABUILHOTO MHOTOIPaHHUKA MOCJIE CIIUIIOB, CPE30B U T.
n. (ompenensTh KOJMYECTBO BEpUIMH, pE€OEp M TpaHed MOITyUYEHHBIX
MHOTOTPaHHUKOB).

Yuawuiica nonyuum eozmosrrcnocmo:



OPUMEHATh I pEIICHUs 3a/ady TreoMeTpuuecKue QaxkThl, €ciau eclu
yCIIOBUSI IPUMEHEHUS 33J]aHbl B IBHOU (opMme;

pemiath 3aJaud Ha HAXO0XJACHHE T€OMETPUYECKUX BEIMYMH MO oOpas3nam
WIU AJITOPUTMAaM;

nenath (BBIHOCHBIC) TUIOCKHE YEPTEXH M3 PUCYHKOB OOBEMHBIX (GUTYD, B
TOM 4YHCI€ pHCOBAaTb BHUJA  CBEpPXy, COOKy, CTpPOUTh CEUCHHS
MHOT'OTPAHHHUKOB;

U3BJIEKaTh, MHTEPIPETUPOBATH M MPeoOpPa3oBbIBATH HMHPOPMALUIO O
reoMeTpuYecKux Gurypax, npeAcTaBiIeHHYIO Ha YepTexax;

OPUMEHATh reoMeTpuueckue (akThl A1 peleHus 3a7ady, B TOM YHCIE,
MPEANOIATal0IINE HECKOJIBKO 1IAr0B PEUICHNS;

ONUCHIBATh  B3aMMHOE  pACIOJIOKEHUE TMPSAMBIX M IUIOCKOCTENM B
IIPOCTPAHCTBE;

dbopMyIpOBaTh CBOWCTBA M MPU3HAKU (QUTYD;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKACHUS;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
BJaeTh CTAaHAAPTHOM Kiaccu(uKalueil MpOCTPAHCTBEHHBIX  (UTYD
(mupamuga, npusMa, napajieaenumnen);

UCIIONIb30BaTh CBOMCTBA TE€OMETPUYECKHX (UTYp I peUIeHHs 3a1adu
PAKTHYECKOT0 XapakTepa U 3a/1a4 U3 Ipyrux obJacTeil 3HaHUiA;

pelaTh NpocTelme 3aa4 BBEJCHUEM BEKTOPHOro 0asuca.

2. Ilnanupyemsbie pe3yabrarsl (11 kiaacce)

B pe3ynbTaTe uzyuenus Kkypca reoMetpun yyammecs 11 kimacca q0KHBI YMETh:

INIOHUMATb, YTO I'COMCTPUUCCKUC (I)OpMBI ABJIAIOTCA HACATTU3UPOBAHHBIMU

06pa3aMH pE€albHbIX O6’I>CKTOB; HAaY4YUTHCA UCITOJIB30BATh FCOMCTpI/I‘{CCKI/Iﬁ SA3BIK
AJIs1 OIMKMCAaHMUA IMPEAMCETOB OKPYIKAIOIICTO MHUpPaA; IMOJIYUYUTb IMIPCACTABJICHUC O
HCKOTOPBIX 001acTax IIPUMCHCHUA T'’COMCTPHH B 6L1Ty, HAayKC, TCXHHUKC,
HCKYCCTBC;

COOTHOCHUTBH TUIOCKHE T€OMETPUYECKUE PUTYPBI U TPEXMEPHBIE OOBEKTHI C

UX OMHMCAHUSIMH, YePTEKaMHU, N300paKEHUSIMU; pa3indyaTh U aHAITU3UPOBATH
B3aMMHOE PaCIoIoKeHne Quryp;

n300paxaTh reOMETpUUECKHe (PUTYpBI U TeNa, BBITIOIHATH YEPTEXK IO

YCJIOBUIO 3a1a49U;

IMOHHUMATb CTCPCOMCTPHUICCKHEC YCPTCIKH,
peuiaTtb rCOMETPUICCKUEC 3aaa49M, OIMUPAACH HAa U3YUCHHBIC CBOMCTBA

IUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (DUTYP U OTHOLIEHUHN MEXKITY HUMU,
IpUMEHSsIs anreOpanyeckuil U TPUrOHOMETPUYECKUI arlapar;

IMPOBOJUTL JOKA3aTCIIbHBIC PACCYKACHUA IIPpU PCIICHNUU 3aa4, 10KAa3bIBATb

OCHOBHBIC TCOPEMBI KypCa,



e BBIYUCIISATH JIMHEWHBIC 3JIEMEHTHI U YIJIbI B MPOCTPAHCTBEHHBIX
KoH(pHUrypanusix, 00beMbl U TUIOIAN IOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI U UX
MPOCTEUIITNX KOMOWHAITHIA;

¢ TPUMEHSITH KOOPAUHATHO-BEKTOPHBIA METO/I JJIsl BEIYMCIICHUS! OTHOILICHUH,
PACCTOSIHUM U YIJIOB;

e AHATM3UPOBATH B MPOCTEUIITUX CIydassX B3aUMHOE PACIIOIOKEHNE 00BEKTOB
B POCTPAHCTBE;

e CTPOMTH CEYEHHUSI MHOTOIPAHHUKOB M M300pakaTh CEYEHUS TEJl BpaIllCHHUS.

Hcnonp3oBaTh HpI/IO6pCTCHHLIC 3HAaHHA 1 YMCHUA B HpaKTPI‘ICCKOﬁ
ACATCIBbHOCTH U HOBC@I[H@BHOﬁ KU3HHN OJIA:

o HccHeAoBaHUs (MOJEIUPOBAHMS) HECIOKHBIX MPAKTUYECKUX
CUTYaIlMil Ha OCHOBE U3YUYEHHBIX (DOPMYJI U CBOMCTB (uUryp;

¢ BBIYUCIICHUS OOBEMOB U TUIONIA/IeH TOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEJ MPU PEUICHUH MPAKTUYECKUX 3a7a4, UCIOJIb3Ysl MPU
HEO0OXOJAMMOCTHU CITPABOYHHUKHU U BBIYUCIUTEIbHBIE YCTPOUCTBA.

DopMBI 1 BUIBI KOHTPOJIS

. | Tectpl
JlnarHocTuyeCcKuit .
KOHTpOJIbHBIE ¥ CaMOCTOSITCIIBHBIC | CEHTSOpb-Maid
KOHTPOJIb
paboThI
. @OpoHTaNbHBIN W WHAWBUAYAIbHBIN
Texymmu
KOHTPOJIb MIOYPOYHO
KOHTPOJIb
PaboTa o kapToukam
TemaTnueckuit KoHTposibHBIE pabOTHI B KOHIIE M3YYEHHOMN
KOHTPOJIb CamocTosiTeIbHbIE pa0OTHI TEMBI
Htorosbiii AJIMUHHCTpaTUBHBIE KOHTPOJIbHBIC | B Hauvajie  roja,
KOHTPOJIb paboThI KOHIIE roja

Kpumepuu ouenueanua 3nanuil, ymenuil u HABGLIKOG 00YUAIOWUXCA RO
Mamemamuce.

Hopwpbl oueHku:
1. O1eHKa MTMChMEHHBIX KOHTPOJIBHBIX pa00T 00yUYaIOIMUXCS TT0 MaTeMaTHKE.
Omeem oyenusaemcs OMMemKoUu «3», ecu.
1) paGoTa BBINIOJIHEHA TIOJIHOCTHIO;
2) B JIOTMYECKUX PACCYXKACHHUSIX M OOOCHOBAaHUM PEIICHUS HET MPOOENoB U
OIIIMOOK;
3) B pelIeHHMM HET MaTeMaTUYeCKHX OHIMOOK (BO3MOXHA OJHA HETOYHOCTH,
OMHCKa, KOTOpasi He SIBJISIETCS CJIEACTBUEM HE3HAHUS WJIM HEMOHUMAaHUsSI y4eOHOTO
Marepuana).




Ommemka «4» cmasumcsi, eciu.:

1) pabGota BbIOJHEHA TMOJIHOCTHIO, HO OOOCHOBAHHS IIAroB pEIIECHUs
HEJIOCTaTOYHBI (€CTM yMeHHue OOOCHOBBIBATH PACCYXKICHUS HE SBISIOCH
CIeIUaTbLHBIM 00BEKTOM TIPOBEPKH );

2)omyIIeHbI OJTHa OMIMOKa WIIH €CTh JIBa — TPU HEAO0UYETA B BBHIKJIAKAX, PUCYHKAX,
yepTekax win rpadukax (ecid 3TH BUIBI pabOT HE SBISUIUCH CHEIUATHHBIM
00BEKTOM MPOBEPKH).

Ommemka «3» cmasumcsi, eciiu:

1) nmomymieHo OoJiee OJHOM OMIMOKM WM OoJiee JBYX — TpeX HEI0YETOB B
BBIKJIAJIKAX, 4epTekax WM Tpadukax, HO oOyuawmuiics oOnagaer
00s13aTeIbHBIMU YMEHUSMH 110 POBEPSEMOM TEME.

Ommemka «2» cmasumcsi, ecliu:

JIOMYIIEHBI CYIIECTBEHHBIE OMMOKH, TTOKa3aBIlIKEe, YTO OOyYaIOIUIcsS He 001a1aeT
00s13aTeIPHBIMI YMEHUSIMH 110 JJAHHOW TEME B TMOJTHOUW Mepe.

YyuTtenb MOXKET TMOBBICUTH OTMETKY 3a OPUTHHAIBHBIA OTBET HA BOMPOC WIIH
OpUTHHAJIFHOE pEIIeHUE 3a7a4d, KOTOPhIE CBUICTEIHCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTHH O0YYaIOMIErocs; 3a perieHnue 0oJiee CI0KHOW 3aaauun
WIM OTBET Ha O0oJiee CIOXKHBIA BOMPOC, NPEMIOKEHHBIE O00ydYaromeMycs
JOTIOJTHUTEHHO TTOCIIE BHITTOTHEHUSI UM KaKUX-THOO JPYTUX 3aaHUM.

2.0yenka ycmHvlx 0omeemog 00yuarouuxcs no Mamemamuxe

Omeem oyenueaemcsa OMMemKou «Jy», eciiu Y4eHuK:

[IMONHO  packpbll COAEpKaHME MaTepuana B 00bEME, IPETyCMOTPEHHOM
IPOrpaMMoOil U yUeOHUKOM;

[JM3710KUJ MaTepuan IPAMOTHBIM SI3BIKOM, TOYHO HCIOJIb3YS MATEMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEICIICHHOM JIOTMYECKOU ITOCIIE0BATEIBHOCTH;
MPABUJIBHO BBIMIOJIHUJI PUCYHKH, YEPTEXKH, IPAPUKH, COMYTCTBYIOIINE OTBETY;
[/moKa3aJl yMeHHE WUIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMU IPUMEPAMU,
IIPUMEHSTH €€ B HOBOW CUTYallMU IIPU BBIIOJIHEHUH ITPAKTUYECKOTO 3aJaHNs;

[ /mMpOAEMOHCTPUPOBA 3HAHWE TEOPUM pPaHEE M3YYEHHBIX COIYTCTBYIOIIMX
TeM, CHOPMHUPOBAHHOCTh M YCTOWYHMBOCTH MCIOJIB3yEMBIX MPU OTBETE YMEHUH U
HAaBBIKOB;

loTBEYaN cCaMOCTOSITENLHO, O€3 HABOISALINX BOIMPOCOB YUUTEIIS;

BO3MOYKHBI OJIHA — JIB€ HETOYHOCTHU IPU OCBEIIEHHUE BTOPOCTEIICHHBIX BOIIPOCOB
WIM B BBIKJIA/IKaX, KOTOPBIEC YYEHHK JIETKO UCIIPABUII OCIIE 3aMEUaHUs YUUTEIS.
Omeem oyenusaemcs oOmmemKkou «4», eciu yoosiemeopsiem 6 OCHOBHOM
mpebo8aHUsIM HA OYEHKY «5», HO npu SMom umeem 0OUH U3 HeOOCMAaAMmKO8.

[|B  HW3JI0)KEHWH  JONYLIEHbl  HEOOJbIIME  MIpOoOesbl, HE  MCKa3MBILEE
MaTEMaTU4YeCKOe COJIEpKaHUE OTBETA;

[ /momymieHbl OOWH — JBa HEJOYETa IPU OCBEUIEHWH OCHOBHOIO COAEPKaHUs
OTBETA, UCIIPABIICHHBIE M10CJIEC 3aMEYaHUsl YUYUTEIS;

[lmomymiensl ommOka wWiIM  OoJee IBYX HEIOYETOB TPU  OCBELICHUU
BTOPOCTENIEHHBIX BONPOCOB WJM B BBIKJIAJKAX, JETKO MCIPABICHHBIE IOCIE
3aMeYaHusl yUUTENs.



Ommemxa «3» cmasumcst 8 CLeOVIOuUX Cyuasx:

[ JHETIOTHO ~ PacCKpBITO  COAEpKaHWe Marepuaia (ComepikaHue  HM3JI0KEHO
dbparMeHTapHO, HE BCEraa MOCJIEI0BATENbHO), HO MOKAa3aHO 00IIee MOHMMAaHUE
BONIPOCa ¥ TMPOJAEMOHCTPUPOBAHBI YMEHHS, JTOCTAaTOYHBIE JUIsI YCBOCHUS
mporpaMmMHOTO Matepuana (ompeaenensl « TpeboBaHUSMU K MaTeMaTHYeCKOU
MOATOTOBKE yUYaIIUXCS» B HACTOAIIEH ITPOrpaMMe TI0 MAaTEMaTHKE);

[luMmenuch  3aTpyJHEHUS WM JIONYIICHBl  OMMOKKM B ONpeaeiIcHUN
MaTeMaTHYECKOH TEPMHMHOJIOTHH, YepTeXaX, BBIKIAJKaX, WCIPABICHHBIC IOCIE
HECKOJIbKMX HABOJSIIUX BOIIPOCOB YUUTEIIS;

[ly4eHHK HE CHpaBWICS C NPUMEHCHHEM TEOPHH B HOBOW CHUTYyallMH TIpU
BBITIOJTHEHUH TIPAKTUYECKOTO 3a/laHus, HO BBIMOJIHHWI 3aJaHUsl 0053aTeIhbHOrO
YPOBHSI CJIOKHOCTH TI0 TAaHHOH TeMe;

(lmpum  [AOCTATOYHOM  3HAHWHM  TEOPETUYECKOTO  MaTepuana  BBISABIICHA
HEJI0CTaTOYHasT C(OPMHUPOBAHHOCTH OCHOBHBIX YMEHUN W HABHIKOB.

Ommemka «2» cmasumcs 8 C1e0yiowux Cydasx:

[ JHEe pacKpBITO OCHOBHOE COZIEpKaHNe yIeOHOTO MaTepHuaa;

[ loOHapy»XeHO HE3HaHWE YYEHUKOM OOJbINeH WM HamOoJiee BaXKHOW YacTH
y4eOHOro MaTepHana;

[lmomymieHbl  OMMOKWM B  ONpPENENICHWW TOHATUNW, TPU  HUCIOJb30BAaHUHU
MaTeMaTUYeCKOW TEPMHUHOJIOTUH, B PHUCYHKax, dYepTekax wWin Tpadukax, B
BBIKJIQJIKaX, KOTOpPbIe HE MCIPABIEHBI MOCJIE HECKOJBKUX HABOISIIUX BOIPOCOB
YUUTES.

O01mue yueOHbIEe YMEHMSI, HABBIKHA M CIIOCOOBI 1eATEJIbHOCTH
B xome ocBoeHusi conep)kaHHS T€OMETPHUUECKOro oOpa3oBaHHs Yydalluecs
OBJIAJICBAIOT  PAa3HOOOpPA3HBIMU  COCO0AMU  ACSITENBHOCTH, MPUOOpPETAIOT U
COBEPUICHCTBYIOT OIIBIT:
IOCTPOCHUSA M HCCIECIOBaHUS MaTEMaTHUECKUX MOJENEH [UIsi OMHCAHUA U
peIIeHUs MPHUKIIATHBIX 3a7a4, 3a7a9 U3 CMEKHBIX TUCITUTLINH;

BBITIOTHEHUSI W CaMOCTOSATEIBHOTO  COCTaBJICHHUS  AJITOPUTMHUYECKHUX
NpeIMUCaHuil ¥ WHCTPYKIIMH Ha MaTEeMaTHYECKOM MAaTepHaje; BbITOTHCHHS
pacdeToB MPaKTUYECKOTO XapaKTepa; MCIOJb30BaHUS MAaTeMaTUYECKUX (OpMYN H
CaMOCTOSITEIILHOTO COCTaBIIEHUS (DOPMYJIT Ha OCHOBE 000OIIEHHUSI YACTHBIX CIIy4aeB U
IKCIIEPUMEHTA;

CaMOCTOATENIbHOM paboThl ¢ HMCTOYHUKAMU HH(POpMAIU, 000OIIEHUS U
CUCTEMAaTH3AINH MTOJTyICHHON HHPOpMAIH, HHTETPUPOBAHUS €€ B INIHBIN OIIBIT;,

IIPOBEJICHUST JI0KA3aTEeIbHBIX PACCYXKICHHM, JOTHYECKOro OOOCHOBaHUS
BBIBOZIOB,  Pa3IMYCHHs  JIOKA3aHHBIX W  HEJOKAa3aHHBIX  YTBEPXKICHUH,
apryMEHTHPOBAHHBIX U AIMOIIMOHAILHO YOCIUTEIBHBIX CYKICHUH;

CaMOCTOSITCIIEHOM W KOJICKTUBHOW JCSATCIILHOCTH, BKJIIOYCHHS CBOUX
pe3ylbTaTOB B pe3yibTaThl pPaOOThl TPYINIbl, COOTHECEHHWE CBOEr0 MHEHHUS C
MHEHUEM JPYTHX YYaCTHUKOB y4eOHOTO KOJUICKTHBA W MHCHHEM aBTOPUTCTHBIX
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HNCTOYHHKOB.

Mecro npeamera B 6a3ucHoMm ydeOHoM miaane (10-11 knacc)
[Iporpamma paccumtana Ha 2021-2022 yueOHbIi TOA U IpeycMaTpuBaeT 67
yacoB BMecTo 70 4yacoB (2 yaca B HeZIell0) B TeueHue 35 Henelb, T.K. 3ypoka

BBINAIAI0T HA Mpa3IHUYHbIE THU 23 QeBpans, 8 mapra, 3Masl.

B PE3YIbTATC U3YUCHU KypCa YHaIIUCCs JOJIPKHBI OBJIAACTE OIMPCACICHHBIMU
3HAHHUAMU 1 YMCHUSMMU 110 TEMAM!

Beenenne [Ipenmer crepeomerpun. AKCMOMBI cTepeoMeTpun. Hekotopeie
CJIEACTBHUSI U3 AKCUOM.

OcHoBHasl neJab — cHhOPMUPOBATH MPEJCTABICHUS yUaIIUXCsl 00 OCHOBHBIX
MOHATUSX U AKCHUOMAaX CTEPEOMETPHUH, UX UCIIOJIB30BAHUM IIPU PELICHUN
CTaHAAPTHBIX 3324 JJOTUYECKOTO XapaKTepa, a Tak:kKe 00 N300paKeHUIX TOUEK,
MPSAMBIX U TUIOCKOCTEN HA MPOEKIIMOHHOM YEPTEKE MPU PA3IMYHOM UX B3aUMHOM
pacroyioKEHUU B IpOCTpaHCTBE. B 3T0il Teme yuammxcs (pakTuuecku BrepBbie
BCTPEUAIOIINXCS 3[IECh C MPOCTPAHCTBEHHOM reoMeTpueil. [lo3ToMy BakHYO pOJIb B
Pa3BUTHHU NPOCTPAHCTBEHHBIX MPEACTABICHUN UTPAIOT HATJISIIHBIE TTOCOOUS: MOJEIIH,
PUCYHKH, TPEXMEPHBIEC YEPTEKHU U T. 1. VX MIMPOKOE MPUBIIEYEHUE B IIPOLIECCE
00y4YeHHUsl TOMOXKET YUaIUMCS JIETYe BOUTH U TEMATHKY npeaMmeTa. B xoze perenus
3a7a4 cieayeT N0OUBaThCA OT yUalUXCsl MPOBEICHUS JOKa3aTebHbBIX PACCYKICHUH.

B pesynbpraTe n3yueHus JaHHOM IJIaBbl ydaluecs JOJIKHBI:

e 3HATH, YTO H3y4aeT NPEIMET CTEPEOMETPUS, AKCHOMBI CTEPEOMETPUH,
CJIEJICTBUS U3 AaKCHOM.

e YMeTh: UCIOJIb30BaTh OCHOBHBIC IOHATHS U aKCUOMBI IIPU PEILICHUU
CTaHJApTHBIX 3a/1a4 JIOTUYECKOTO XapaKkTepa, 1300pakaTb TOUKU, IPSIMbIE U
IJIOCKOCTH Ha YEPTEKE MPH Pa3IMYHOM MX B3aUMHOM PACIOJIOKEHUH B
IIPOCTPAHCTBE.

I'nasa 1. Ilapa/uieJIbHOCTH NPAMBIX U IJIOCKOCTEH

OcHoOBHAa IIeJIb — CUCTEMATU3UPOBATh HATJISAIHBIC PEICTABICHUS YUIaIUXCs
00 OCHOBHBIX DJIEMEHTAX CTEPEOMETPHH (TOYKAX, MPAMBIX, IIIOCKOCTSX );
c(hopMHPOBATh MPEICTABICHUE O B3ANMHOM PACIIOJIOKEHUN NPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE, O NMAPAIUICITLHOCTH MPSAMBIX M INIOCKOCTEH B IPOCTpaHCTBE. M3ydueHue
TEMbI HAUMHAETCSI ¢ Oece bl 00 akcuomax crepeomeTpun. Bee coobdmaembie
yYaIMMCs CBEICHUS U3JIaratoTCs Ha HATJISAHOW OCHOBE IyTeM 0000IIeHUS
OYCBHTHBIX WJIM 3HAKOMBIX UM reoMeTpruieckux (akToB. IlenecooOpa3Ho 3aBepIInTh
Oecemy pacckazoM O POJIM AKCHOMATHKH B IOCTPOSHHH MAaTEeMAaTUIECKON TEOPHUH.
JlaHHas1 TeMa SBJISICTCS ONTOPHOM IS TabHEUIIIETO N3YUYEHUS BCETO
reomMeTprueckoro Marepuana. OCHOBHOW MaTepHall 3TOH TEMbI MOCBAIICH
(OpMHUPOBAHUIO MTPEICTABICHHUA O BO3MOXKHBIX CIIy4asiX B3aUMHOTO PACIIOJIOKEHHSI
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OPSIMBIX U IJIOCKOCTEH, MPUYEM aKLIEHT AeNaeTcsl Ha (GOpMUpPOBaAHUE YMEHUS
pacro3HaBaTh 3T ClIydyad B pealbHBIX (hopMax (Ha OKpPYKAIOIIUX MPEAMETaX,
CTEPEOMETPUUECKUX MOJIENAX U T. 11.). [Ipu peliennn crepeoMeTpuyeckux 3aaad Ha
BBIUMCJICHHUE JITMH OTPE3KOB 0C000€ BHUMAHUE CIIEYET YACTUTh OCMBICIIEHHOMY
NPUMEHEHHUIO (DAKTOB U3 Kypca IJIaHUMETPHUH.

B pesynbrare n3ydyeHus 1aHHOM IJ1aBbl yHalIUeCs JOJKHBI:

e 3HATH OINpPEACIICHUE U MPU3HAKK MapaJUIEIbHBIX IUIOCKOCTEH, MPSMOW U
IJIOCKOCTH, MIJIOCKOCTEN B MPOCTPAHCTBE.

e YMEThb pa3auyaTh TETPAAP M NaApAUICICHUNEN; ONPEAENISITh B3aUMHOE
pacmojoXeHue MpsIMbIX U IUIOCKOCTe B MPOCTPAHCTBE,  H300pa)kaTh
IPOCTPAHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH.

I'naBa 2. [lepneHAUKYJAPHOCTH NPSAMBIX M IJIOCKOCTEH

OcHoBHas 1eJb — JaTh YYAIIUMCSI CHCTEMATUYECKUE CBEICHUS O
NEPIEHANKYJISIPHOCTH TPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE, BBECTH IMMOHATHE
YTJIOB MEXKAY MPSMBIMH M TUIOCKOCTSIMHU, MEXY TJIOCKOCTSIMU. B X01e n3ydeHus
TE€MbI 0000IIAIOTCS K CUCTEMATH3UPYIOTCS 3HAHUS YYAIUXCS O
NEPIICHIUKYIIPHOCTH TIPSIMBIX, IEPIICHINKYIISIPE U HAKIIOHHBIX, U3BECTHBIC UM H3
Kypca miaauMmeTpun [locTossHHOE 00paleHne K 3HaKOMOMY MaTepuaity OyaeT
CIoco0CTBOBATH O0JIee TIIyOOKOMY YCBOEHHUIO TeMbl. [locTosiHHOE oOparieHue K
TeopeMaM, CBOWCTBaM U MPU3HAKAM Kypca TUIAHUMETPHHU MTPH PEIICHUN 33124 T10
U3y4aeMoi TeMe He TOJIbKO OyaeT CriocoOCTBOBATh BEIPA0OTKE YMEHUS peliaTh
CTepEeOMETPUYECKHUE 3aaUl JAHHON TEMAaTHUKH, HO U MTOCITYKUT XOPOIIEH
MIPOTICIEBTUKON K M3YUYCHHIO CIIEIYIONINX TEM Kypca.

B PE3YIbTATC U3YUCHUS ,Z[&HHOfI rjiaBbl y4almuecCs JOJKHBI:

3HATH OINPEICICHUE W TNPU3HAKU MEPHEHIUKYISIPHOCTH TNPSMBIX H
IJIOCKOCTEN B MPOCTPAHCTBE; MOHATUA O NEPINECHAUKYJIAPE, HAKIOHHOM, MPOCKIUU
HAKJIOHHOM

YMETDb JOKa3bIBaTb BCC TCOPEMEI, pCIIAaTh 3aa4u C UX IPHUMCHCHUCM.

I'maBa 3. MHOrorpaHHuK#u

OcHoBHas 1eJb — JaTh YYAIIUMCSl CHCTEMAaTHIECKHUE CBEICHUSI 00 OCHOBHBIX
BUJIaX MHOTOTPAHHUKOB. Y4Yalluecs y>Ke 3HAKOMbI ¢ TAKUMH MHOTOTPaHHUKAaMU, KaK
TeTpa’ip U napaienenumnes. Tenepb NpeCTOUT PACIIMPUTD MIPEACTABICHUS O
MHOTOIPaHHHUKAX U UX CBOMCTBax. B yueOHUKE HET CTPOroro MaTeMaTUYeCKOTO
onpe/esIeH!s MHOTOIPaHHUKA, a IPUBOIUTCS JIMILIb HEKOTOPOE OMUCAHUE, TaK KaK
CTpPOro€ OMPEACIICHUE TPOMO3JIKO U TPYHO HE TOJBKO /JI IOHUMaHUs yYalluMuUcs,
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HO M JUIS €r0 IpUMEHEHUs. M3yueHrne MHOrOrpaHHUKOB HYKHO BECTH HA HAIJISAHON
OCHOBE, ONUPAsICh HA 00BEKTHI MPUPOBI, TPEAMETHI OKPYKAIOIIEH
NeiCTBUTENbHOCTU. Beck TeopeTrueckuil MaTeprai TeMbl OTKOCUTCS OO K
OPSIMBIM TIpU3MaM, JTU00 K MPABHJIbHBIM MPU3MaM U IPaBUIBHBIM NupamuaaM. Bee
TEOPEMBI JOKA3bIBAIOTCS JOCTATOYHO MPOCTO, PE3YJIbTAThl MOTYT OBITH 3aIHCAHBI
¢dopmynamu. [losTomMmy B TeMe MHOTO 3a71a4 BEIYUCIUTENIBHOTO XapakTepa, Ipu
pelIeHNH KOTOPBIX OTPa0aThIBAIOTCS YMEHUS YUAIIUXCS MOJIb30BaTHCS CBEICHUSIMU
U3 TPUTOHOMETPUH, GOPMYJIaMH IUIOIIAIEH.

B pesynbrare n3ydyeHus 1aHHOM IJ1aBbl yYalIUeCs JOJLKHBI:

¢ 3HATH BU/Ibl MHOTOTPAHHUKOB, UX XapaKTEePUCTUKU, OCHOBHbBIC MTOHSATHS
e YMETh pEIIaTh 33Jla4d C UCIOJIb30BAHUEM TAaKUX MOHATUM, KaK "Yron MEexmay
MPSAMO U TIIOCKOCTHI0", "IBYTrpaHHbIi yroa' u ap.

I'naBa 4. BekTOopbl B IPOCTPAHCTBE

OcHoBHas neJb — 0000IIUTh U3yUEHHBIN B 0a30BOI1 1IKOJIE MaTEpHAIL O
BEKTOpPaX Ha IUIOCKOCTH, 1aTh CUCTEMAaTUYECKUE CBEICHUS O IEUCTBUSX C BEKTOpaMu
B IIPOCTPAHCTBE.

OCHOBHOE BHUMAaHHE YJIENAETCS PELUICHUIO 3a/1a4, TaK KaK IIPU 3TOM ydalluecs
OBJIAZIEBAIOT BEKTOPHBIM METOJIOM.

B pe3ynbTaTe nzyueHus JaHHOM riaBbl y4alluecs JOJKHBIL:

¢ 3HATH TOHSATHE BEKTOpPA B MPOCTPAHCTBE, CIOKEHHE U BHIUUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOPA HA YUCJIO, MOHATHE KOMILIAHAPHBIX BEKTOPOB.

e YMEThb Pa3JIOKUTh BEKTOpP MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM, MPUMEHATH
TEOPHUIO K PEIIEHUIO 331a4 BEKTOPHBIM METOJI0M.

3HAMb/NOHUMAMD

¢ 3HAUCHUE MAaTEMAaTHYECKOW HAyKH JUIS PEIICHHS 3a/1ad, BO3HHUKAMOIIUX B
TEOPUH W TPAKTHUKE; IIMPOTY U B TO K€ BpPEeMs OTIPAHUYCHHOCTh MPHUMCHCHHSI
MaTEMaTHYECKUX METOJOB K aHaIM3y M HCCICAOBAHHUIO IPOIIECCOB W SIBJICHHHA B
MIPUPOJIC U OOIIECTBE;

¢ 3HAUCHUC MPAKTUKA W BOMPOCOB, BO3HUKAIOIIMX B CaMOH MaTeMaTHKE IS
(bopMHpOBaHUS W PA3BUTHUS MaTEMaTHYECKOW HAyKW; UCTOPHUIO BO3HUKHOBCHHS H
pPa3BUTHS TEOMETPHH;

e YHUBEPCATBHBIN XapakTep 3aKOHOB JIOTMKA MAaTEMaTUYECKHUX PACCYXKICHHM,
WX MPUMEHUMOCTD BO BCEX OOJIACTSIX YEJTOBEUYECKOM eI TEITLHOCTH.

yMeThb

epacrmo3HaBaTh Ha 4YepTeXax M MOJENSAX MPOCTPAHCTBEHHbIE (HOPMBI,
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUAMU, U300PAKEHUAMU;

e ONIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE,
apeyMeHmupo8amsv C80U CYHCOEHUS 00 IMOM PACNOJIOHCEHUU,

e AHAJIU3UPOBATH B MPOCTEUIINX CIIydasXx B3aMMHOE PACIOJIOKEeHHE 0OBEKTOB B
IIPOCTPAHCTBE;
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e 1300pakaTh OCHOBHBIC MHOTOI'PAHHHMKH; BBIMOJHATH YEPTEHKH IO YCIOBHUSIM
3a7a4;

o CIMpOUmMb Npocmeliuiue ceyeHus Kyoa, npusmvl, NUPaAMuobL;

e peIIaTh TJIAHUMETPUUYECKHE W TPOCTEUINE CTEPEOMETPUUYECKUE 3aJadd Ha
HAXOXKJEHUE TEOMETPUICCKUX BEIMYUH (IJIUH, YTIIOB, TUIOIIA/ICH);

* ICTIONB30BAaTh MPH PEIICHUH CTEPEOMETPUUYECKHUX 3a7a4 TUIAHUMETPUUECKHE
(haKThl U METOJIBI;

* IPOBOJIMTH JIOKA3aTEIbHBIC PACCYKICHHUS B X0JI€ PEIICHUS 3a]1a4;

HCNOJIb30BAaTh MNPUOOpPEeTEHHbIEe 3HAHMS W YMEHHSI B NPAKTHYECKOM
AeSITeJIbHOCTH U MOBCETHEBHOM JKU3HM JIJIS:

e ICCIICIOBAHUSL (MOJECIMPOBAHUS) HECIOXHBIX MPAKTUYECKUX CHUTyallud Ha
OCHOBE M3yYE€HHBIX (POPMYJ U CBOUCTB PUTYD;

e BBIUMCJICHUS TUJIOMIAEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUU
MPAKTUYECKUX  3a/]ad, UCIOJNB3ysS TPU  HEOOXOMAMMOCTH  CIPABOYHUKUA H
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

3. Conepxanne yueonoro npeamera (10 kiacc)

BBenenne (5 yacos).

[Ipenmet crepeometrpun. OCHOBHBIE IOHSATUS CTEPEOMETPUH (TOUKA, TIpsMas,
IJI0CKOCTh, MPOCTPAHCTBO) U aKCUOMBI cTepeomeTpui. [lepBrie ciencTBus u3
aKCHOM.

IapajasieabHOCTH NPAMBIX H IUI0CKOCTEl (19 yacoB)

[Iepecekaromuecs, MapauleIbHbIE U CKPEILUBAIOIIUECS IIPSIMBIE.
[TapayuenpHOCTH NPSAMOMN U IUNIOCKOCTH, IPU3HAK M CBOMCTBA. YTOJI MEXAY MPSAMBIMU
B ITpocTpaHcTBe. [lepneHauKyIsipHOCTb MPSIMBIX.

[TapannenbHOCTBh IIOCKOCTEN, IPU3HAKU U CBOMCTBA. [lapannensHoe
npoekTtupoBanue. M300paxeHne mpocTpaHCTBEHHBIX (pUryp.

Tetpasap u mapamnenenunes, kyo. Ceuenus Kyba, IpU3Mbl, TUPaAMUIBI.

Henb yuurens (05.10.)

IlepneHANKYJIAPHOCTH NPSAMBIX M INIOCKOCTEH (21 1ac)

[leprieHIUKYISPHOCTH OPSIMOM U MIJIOCKOCTH, IPU3HAKUA U CBOMCTBA.
[leprieHIUKYISIp U HAKJIOHHAsA. Teopema o Tpex MEePIEeHIUKYISIpax. Yol MEXKIY
NPSIMOM U IIOCKOCTBEO. PaccTosiHUE OT TOUKM 10 MIIOCKOCTU. PaccTostHue oT npsiMoit
110 TUIOCKOCTH. PaccTosiHre Mexay MapajyienbHbIMU IJIOCKOCTAMU. Paccmosnue
MeHCOY CKPEUUBAIOUWUMUCS NPAMBIMU.

[lepneHAUKYISIPHOCTD MJIOCKOCTEN, MPU3HAKKU U CBOMCTBA. /[8yepanmblil Y201,
JUHEUHbIU Y207 08yepanno2o yena. I[lnowaos opmozonanbHou npoexyuu
MHO20)207IbHUKA.

Jlens Konctutymnuu Poccuiickoit @eneparuu (12 nexadbpsi)
Jlens mostHOTO OCBOOOXKMeHHS JIeHUHTpana oT dammcTckoit 6mokaasr (27. 01)
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Mmuororpannuku (13 4acos)

[ToHsITHE MHOTOTPAaHHHUKA, BEPIITUHBI, peOpa, TpaHu MHOTOTPAHHHKA.
Pazeepmra. Mnozoepannvie yenvl Boinykivie muocoepannuxu. Teopema Diinepa.

[Tpu3ma, ee ocHOBaHME, OOKOBBIE pedpa, BICOTa, OOKOBAsI M IMOTHAS
MTOBEPXHOCTH.

[Ipsimast u Haxknonnas npusma. [lpaBunbHas pu3Ma.

[Mupamua, ee ocHoBaHUE, OOKOBBIE pedpa, BBICOTA, OOKOBAs M TIOJTHAS
noBepxHocTu. TpeyronpHas nupamua. [IpaBunbpHas mupamuaa. Ycevennas
nupamuoa.

Cummempus 8 Kybe, 6 napaiieienunede, 8 npusme u nupamuode. llonsmue o
cumMmempuu 8 NPoCMpancmee (YeHmpaibhas, ocesasn u 3epraivhas). [lpumepoi
CUMMEmMPULL 8 OKPYHCAIOUWEM MUpe.

[TpencraBieHre 0 MPaBUIBLHBIX MHOTOTPAHHUKAX (TETpasip, Ky0, OKTasip,
JTOJEKadP U UKOCAdIP).

Jlenb kocmoHaBTUKH (12. 04)
Henb [To6eanr (09.05)

BexTopsl B mpocTpaHcTBe (6 4acoB)

[TonsiTue BekTOpa B mpocTpaHcTBe. Moiyiib BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxxeHue U BblYUTaHuE BeKTOpOoB. KosmmHeapHbie BEKTOPhI. Y MHOXKEHUE BEKTOpa
Ha 4Kclio. PaznojkeHne BEKTOpa Mo ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Kommnanaphsie BekTophbl. Pa3noxkeHue BeKTopa Mo TpeM HEeKOMILTaHAPHBIM
BEKTOpaM.

IHoBTOpenne kypca reomerpuu 10 kiacca (2 yacos)

(Kypcusom  BblIENEH Marepuan, KOTOPBIA MOMJIEKUT HM3YyUYEHUIO, HO He
BKJIIOYAeTCsl B TPeOOBAHMSI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.)

TemaTnyeckoe NIIAHUPOBAHUE 110 T€OMETPHHU

Pa3nen, Trema. Koa-Bo
4acoB
Beenenne 5
[TapannenbHOCTh NIPAMBIX U INIOCKOCTEN 19
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[TeprnieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN 21
MHoOrorpaHHuKu 13

Bekropsl B mpocTpaHCTBE 6
[ToBTOpenue kypca reomerpun 10 kimacca 3
Bcero 67

3. Conepxanue yyeOHoro npeamera (11 kiaacc)
I'naBa V. Metoa koopanHat B npocTpancree (16 yacos).

[IpssmoyrosibHass cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
CBs13p MEXIy KOOpAMHATAaMU BEKTOpa W KoopauHatamMu Touek. IIpocreiimme
3aa4d B KOOPJAMHATAX. YTOJ MEXAY BEKTOpaMH. BBIUMCIIEHHE YTIIOB MEXIY
OpsMBIMM U IUIOCKOCTAMHU. LleHTpanbHas cummerpus. OceBas CHMMETPUSL.
3epkanbHas cummeTpus. [lapannenbHblii nepeHoc.

KontponbsHas padota Nelmo teme «BekTopbn»

3HaTh:

- HNOHSATHE NMPAMOYTOJIBHOM CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE;

NOHATHE KOOPAUHAT BEKTOPA B MIPSMOYTOJIbHOW CUCTEME KOOPAUHAT;
NOHATHE PANyC-BEKTOPA MPOU3BOIBHON TOUKH IPOCTPAHCTBA;

- GbopMybl KOOpJIMHAT CEPEeIMHbl OTpe3Ka, JUIMHBI BEKTOpa 4Yepe3 €ro
KOOPAUHATHI, PACCTOSHUE MEXIY IBYMSI TOUKAMU;

- IIOHATHE YIJIa MEXAY BEKTOPAMU;

- IIOHATHE CKAIIPHOTO MPOU3BEAEHUS BEKTOPOB;

- bopMyIly CKaISIpHOTO MPOU3BEACHHS B KOOPIMHATAX;

- CBONMCTBA CKAJIIPHOTO MPOU3BEICHHUS;

- ITOHATHE IBUKEHUS POCTPAHCTBA U OCHOBHBIE BUbI IBUKCHUS.

YMeTs:

- CTPOUTH TOYKM B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT MO 3aJaHHBIM €€
KOOpAMHATaM U HaAXOAUTh KOOPAUHATHI TOUKH B 3aJaHHOM CUCTEME KOOPUHAT;

- BBIIIOJIHATH JEUCTBUS HAJl BEKTOPAMU C 33IaHHBIMU KOOPIMHATAMU;

- NOKa3blBaTh, 4YTO KOOPAMHATHI TOYKH PaBHbl  COOTBETCTBYHOLIUM
KOOpJIMHAaTaM €€ paJuyC-BEKTOpa, KOOPAMHATHI JIOOOTO BEKTOpa PpPaBHbI
Pa3HOCTSAM COOTBETCTBYIOLIMX KOOPAMHAT €r0 KOHIIA U HAYaJIa;

- pemaTh NpoCTENIINE 3a1a4l B KOOpIMHATAX;

- BBIYMCIATh CKAJSIPHOE NPOWU3BEICHUE BEKTOPOB M HAXOAMTH YIOJI MEXAY
BEKTOPAaMU 110 UX KOOPJAMHATAM;

- BBIUHCIISITH YIJIbl MEXKIY IPSAMBIMU U INIOCKOCTSIM;
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- CTPOUTH CHMMETPHUYHBIE (PUTYPHI.
Heunb yuutens (05.10)

I'naa VI. Huannap, konyc u map (18 yacos)

[lonatne nwimHzapa. Ilnomans nosepxHocTH wmuuHApPa. IloHATHE KOHYyca.
[Tnomaas MOBEpXHOCTH KOHyca. Yceu€HHbIM koHyc. Cdepa u map. YpaBHEHUE
ctepsl. B3aumuoe pacrnionoxenue cepsl U miockocTy KacaTenbHasi mIOCKOCTh K
chepe .Ilmomans chepsl.

KontponbsHas padota Ne2 o teme «{unuuap, KOHyC U map»

3HaTh:

- NOHATHE  LWIMHAPUYECKOM  IMOBEPXHOCTH, UUIMHApA U €ro
3IIeMEHTOB(OOKOBasi TMOBEPXHOCTb, OCHOBAaHMS, OOpa3ylolue, OChb, BBICOTA,
panuyc;

- (GbOopMyIBI I BBIYMCIICHHS TUTOIIAZe OOKOBOW M TOJTHOW MOBEPXHOCTEH
HWINHAPA;

- MOHITHE KOHMYECKON MOBEPXHOCTH, KOHyCa M €ro 3J1eMeHTOB(OOKOBas
MOBEPXHOCTh, OCHOBaHHUE, BEpIIMHA, OOpasylouias, OCh, BBICOTA), YCEYEHHOTO
KOHYCa;

- dbopMyIbl NI BBIUUCICHMS ILIOIMIAeH OOKOBOM W IMOJHOM IMOBEPXHOCTEH
KOHYCa U YCEYEHHOI0 KOHYCa;

- NOHATHS cepbl, IIapa U UX dJIEMEHTOB(LIEHTP, PaANyC, AUAMETP);

- ypaBHeHUE chephl B 3aJaHHON MPSIMOYTOJIBHON CUCTEME KOOPIMHAT;

- B3aMMHOE pacroyioxkeHue chepsl U MI0CKOCTH;

- TEOPEMBI O KacaTeIbHOM IIIOCKOCTH K cepe;

- dbopMyiy miomaau cepsl.

YMeTs:

- pemarh 3aJaud HAa BBIUKCICHHE OOKOBOM U TMOJHOW TMOBEPXHOCTEH
HWINHAPA;

- pelaTh 3a/1a4i Ha BBIUMCIICHHE OOKOBOW U MOJTHON MOBEPXHOCTEH KOHYCA U
YCEYEHHOTO KOHYCa;

- pelaTh 3aJa4y Ha BEIYMCIICHHE TIoLaan chephl.

310 net co ausa poxaeHus M. B. Jlomonocosa (19.11.)

Henb Konctutynuu Poccuiickoit denepanuu (12 nexadps)

I'nasa VII. O0bémbl Tear (21 4gac).

[Tonarue o0béma. OOBEM mpsiMOyroJibHOro mnapamienenuneaa. O0bEM mpsMon
npuaMbl. OObEM uMIuHApPA. Bbluucienne o00bEMOB Tel C  MOMOUIBIO
ompezaeneHHoro wuHterpaiga. O0béM HakIOHHONW Npu3Mbl. OOBEM NHUPaAMUIBI.
O0béMm koHyca. O0BEM mmapa. OOBEM MIAPOBOTO CErMEHTA, MIAPOBOTO CJIOS U
nrapoBoro cekropa. [Tnomans chepsi.

Kontponbnas padota Ne3 no teme «O0bEMBI TET »

3HaTh: -noHATHE 00BEMA, OCHOBHBLIC CBOMCTBA 00BEMA;
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- dopMynbl  HaxoXIeHUS OOBEMOB TMPU3MBI, B OCHOBAaHHHM KOTOPOIi
IPSIMOYTOJIBHBIN TPEYTOJIBHUK U MIPSIMOYTOJIBHOTO TapajuiesenuIe 1a;

MPABUJIO HAXOXKJCHUS MPSMOI PU3MBI;

- YTO TaKO€ MPU3Ma, BIUCAHA U IPU3Ma OMUCaHa OKOJIO IIMINHIPA;

- dbopMyIy sl BBIUMCIEHUS 00bEMA IIMITUHIPA;

- croco0 BBIYHCICHUSI 00BEMOB TEJ C MOMOIIBIO OMPENEIEHHOTO UHTErpaa,
OCHOBHYIO ()OPMYITY ISl BEIYUCIICHUSI OOBEMOB TET,;

- bopmyy HaxoxaeHUs 00BbEMA HAKJIOHHON TPU3MBI,

- ¢dbopMyIbl BEIYUCIEHHS 00bEMA MUPAMUIbl M YCEUEHHON TUPAMHU/IBL;

- (dbopMyIbl BEIYUCIIEHHSI 00BEMOB KOHYCA M YCEUEHHOTO KOHYCa;

- dhopmyy 00bEMa 1apa;

OTIpeJIeIeHUs] 1IApOBOI0 CJIOSA, IIAPOBOIO CETMEHTA, IIAPOBOTO CEKTOopa,
(bopMyIIBI 17151 BBIYUCICHUS UX 00BEMOB;

- bopMyiy miomaau cepsl.

YMeTs:

- OObscHATh, uyTO Takoe OOBEM Teda, NEPEeUYUCHIATh €ro CBOICTBA U
IPUMEHSATH 3TH CBOWCTBA B HECJIOKHBIX CUTYAIIUAX;

- IPUMEHSTH (POPMYJIBI HAX0XKIeHUSI 00BEMOB MPU3MBI PU PELICHUH 33/1a4;

- pelaTh 3aa41 Ha BRIYUCICHUA 00bEMA IIMITMHAPA;

- BOCIPOU3BOAUTh CMOCOO BBIYHCICHUS OOBEMOB Tl C IOMOIIBIO
OTpenieIEHHOTO NHTErpaa;

- OpUMEHATh (QOpMYyITy HaxoXIeHHs o00bEéMa HAKIOHHOM NPU3MBI TPH
pellIeHNH 3aa4;

- pemiaTh 3aJauyd Ha BBIYMCICHHE OOBEMOB NHUpPAMUAbI U yCEUEHHOMN
IUpaMUJIbI;

- IPUMEHSTH (POPMYJIbI BHIYHCICHUS 00BEMOB KOHYCAa U yCEYEHHOTO KOHYCa
IIpU pEIIeHUH 3a7a4

- OpUMEHSTh popmyiy oObEMa mapa Mpu perieHny 3a1ay;

- pa3inyaTh IIApOBOM CIIOH, CEKTOp, CETMEHT M MPUMEHATHh (GOpPMYJIbI IS
BBIUMCIICHHS UX 00BEMOB B HECJIOKHBIX 337a4ax;

- IPUMEHSTH (POopMyITy TuIoaau chepsl Ipy PelIeHUH 3aad.

Oo6o6maromiee nopropenue. Pemenne 3agau (10 gacos).

[lapannenbHOCTh TPAMBIX H  IUIOCKOCTeH. [lepneHAuKyIsIpHOCTh NPSMBIX H

mI0cKocTed. MHOrorpanHukyd. MeToJ KOOpArHAT B IPOCTPAHCTBE.
Humuuap, konyc u map. O0bEMBI Ted.

3HaTh:

- OCHOBHBIC OTIpeieTICHUS U (POPMYJIbI, N3YUEHHBIE B KypCe TECOMETPUHU.
YMeTh: - TPUMEHATH (POPMYJIBI IPH PEIICHUH 33729

Jlens mostHOTO OCBOOOXKAeHUS JIeHnHTpana oT dammcTckoit 6mokasr (27. 01)
JHenb kocmoHaBTHKH (12. 04)
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Hrorosoe noBropenue kypca reomerpuu 10- 11kaccos (13 gyacos)
Henb [To6emnr (09.05)
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3. KanenpapHo-TemMaTH4ecKoe IVIaHUpOBaHue 1o reomerpun B 10 Kki1acce

Tema ypoka Kon-Bo dopmupyemsbie ob1e yueonsie 3YH Jlara nmpoBenenus

% 4acoB u
& CIOCOOBI IEATENLHOCTH Ilnaun dDakT
2

BBEJIEHUE. 5

AKCHUOMBI

CTEPEOMETPUU U

UX CJEACTBUA

1 OCHOBHBIE TOHATHS 1 3HaTh OMpeJeIeHIE CTEPEOMETPHH; OCHOBHBIC (DUTYPBI 01.09.21

CTEpEOMETPHH. CTEPEOMETPHUH; AKCUOMBI O PACIIONOKEHUH TOYEK,
AKCHOMBI IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE; MPUBOAUTD
CTEpEOMETPHH. npuMepsl GUTYP U BX DIIEMEHTOB Ha MOJICTISX U

OKPY’KaroIIe 00CTaHOBKE

2 Hekoropsie cnenctBus | 1 07.09
U3 aKCHOM

3 IToBTOpeHune 1 3HaTh aKCHUOMBI U CIIECTBUS U3 HUX; CTPOUTH YEPTEKU 08.09
(bOopMyIIHPOBOK, 0 YCJIOBUIO 3a/1a4 U MPUMEHSTh 3HAHUSI IPU PELICHUN
aKCHOM U 3a/1a4
JI0Ka3aTeNbCTB,

CIEACTBUM U3 HUX.

4. Pemenue 3amau Ha 1 YMeTh BBITOTHATH YEPTEKHU (GUTYD B MPOCTPAHCTRE; 14.09
MIPUMEHEHHUE aKCUOM peuaTh 3aJ1a4i Ha IPUMEHEHUE aKCHUOM M CIIEJICTBUM U3
CTEpEOMETPHUH U UX HUX
CJICJICTBU.

5 CamocTosiTenbHast 1 [Tpumensate 3YH npu camocTositensHOM peliennu 3aaad | 15.09
pabota o Teme:

«AKCHOMBI
CTEPEOMETPHUU U UX
CJIEJICTBUS
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ITAPAJIVIEJIBHOCT | 19
b IPAMBIX U
IJIOCKOCTEN

6 [TapannensHble ipsMbie | 1 3HaTh ONpeETICHUs NapaJuIebHbIX U cKkpemuBatonmxcs | 21.09
B IIPOCTPAHCTBE. IPSIMBIX; TEOPEMBI O TAPAJUIETBHOCTHU ABYX U TPEX
[TapannensHOCTb TPEX HPSIMBIX B IPOCTPAHCTBE; YMETh AEMOHCTPUPOBATD
MPSIMBIX M3YUYEHHBIC MOHATHS U BHIBOJbI HA MOJIEIISIX U IPUMEHSATD

IPU pElICHUH 3aa4 6a30BOr0 YpOBHS

7 [TapamienbsHOCTD 1 3HaTh ONPENEIICHNS NapAJUIEIbHBIX U cKpeluBatonmxea | 22.09

MPSIMOY U TUIOCKOCTH IPSIMBIX; TEOPEMBI O TAPAJUIETLHOCTH JIBYX U TPEX
IPSIMBIX B IPOCTPAHCTBE

8 [ToBTOpEHME TEOPHH, 1 3HaTh OMNpeEIeHNUE MapAJIIETbHOCTh MPSIMON U 28.09
pelieHne 3a1a4d Ha IUIOCKOCTH; MPU3HAK MMApaJIJIEIbHOCTH NPSMOM U
napajyieNbHOCTb IJIOCKOCTH; PUMEHSThH 3HAHUS TIPU PEILICHUH 3a7a4
MPSIMBIX.

9 Pemenne 3anau Ha 1 HayuuTbcst IpUMEHATH TEOPETUUECKUE 3HAHUS IIPU 29.09
MpUMEHEHNE pelieHnu 3a1a4 6a30BOr0 U MOBBIILIEHHOTO YPOBHS
[apajuIeIbHOCTH
NPSMON U TJIOCKOCTH

10 [TapamienbsHOCTB 1 Pewats 3agaun 1o teme «IlapamienbHOCTb NPSAMBIX U 05.10
NPSAMBIX, IPAMOU 1 TIJIOCKOCTEM
miockoctu. C. P.

11 CxkpeuuBarommecs 1 3HaTh ONpe/EeTeHUE, MPU3HAK U CBOMCTBO 06.10
IIpsIMBIE. CKPEILIUBAIOIINXCA MPSAMBIX; MPUMEHSITH 3HAHUS K

penieHuto 3a1a4 (C UCIOJb30BaHUEM MOJIEIICH )
12 Yrierc  co 1 3HaTh GOPMYIHUPOBKY M JOKA3aTEIHCTBO TEOPEMBI O 12.10
HaIpaBJIEHHBIMU PaBEHCTBE YIJIOB C CO HAIPaBJIEHHBIMU CTOPOHAMU;
CTOPOHaMU. YT0l YMETb HaXOJUTh YToJl MEXy NPSMBIMH B IPOCTPAHCTBE
MEX1y IPSIMBIMHU B
IIPOCTPAHCTBE.
13 [ToBTOpEHME TEOPHH, 1 3HaTh (OPMYIUPOBKY H I0KA3ATEIHCTBO TEOPEMBI O 13.10

pelieHue 3a1a4 Ha
B3alMHOE

PABCHCTBC YIJIOB C CO HAIPABJICHHBIMU CTOPOHAMMU.
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PACIIOJIOKCHHUC IPAMBIX
B IIPOCTPAHCTBE.

14 Pemenue 3agau YMeTh pemarth 3a1a4u 6a30BOTO U MOBBIIEHHOTO YpoBHS | 19.10
1o TeMe «IlapanieabHOCTh NPSIMBIX M MJIOCKOCTEN)

15 KonTtpoabsnas padora [Ipumensats 3YH npu camocrositensHoM pemennu 3agad | 20.10
Nel «B3aumHoe
pacnosoKeHue
NpsIMBIX B
MPOCTPAHCTBE)

16 [TapannensHble 3HaTh OMNpeEICHNUE MapaJIIEIbHbIX MIJIOCKOCTEN B 26.10
miockoctu. CBoiicTBa IIPOCTPAHCTBE; MPU3HAK NAapAJUIETbHOCTH ABYX
MapajuieIbHbIX IIJIOCKOCTEN; IPUMEHATh 3HAHUS K PEILICHUIO 33]1a4
IIJIOCKOCTEM.

17 Pemenne 3anau Ha 3HaTh GOPMYIMPOBKH CBOMCTB MapajiebHBIX 27.10
IIPUMEHEHHE IIJIOCKOCTEN M YMETh IPUMEHATH UX IIPU PELICHUU 33]1a4
oIpeeeHus U
CBOWMCTB TNapajuieIbHbIX
IIJIOCKOCTEM.

18 Terpasap. 3HaTh ONpEEICHUE, STIEMEHTBI TETPAdIPA; YMETh 09.11

BBITIOJIHSITh YEPTEXK MPOCTPAHCTBEHHON MOJIENHU
TETpajpa U UCIOJIb30BATh €€ IPH PEUICHUU 33184

19 [Tapamtenenunen. 3HaTh CBOMCTBA MapajuieNenuIena u npumMensaTs ux npu | 10.11

peuieHny 3a1a4y

20 3ana4yu Ha 3HaTh OCHOBHBIE MPaBUJIA IOCTPOEHUS CEUEHUM; 1611
ITOCTPOEHUE CEYEHUN Hay4HUThCS CTPOUTH TOUKHU NIEPECEUCHHUSI CEKYILIEH

IUIOCKOCTH ¢ pedpaMu TeTpasapa U napasiesienumnena

21 3ajadn Ha OCTPOEHUE HayuuTthcs pemiats 3a1a4n Ha IOCTPOEHUE CEYEHU N 17.11
CEUYCHUI

22 [ToBTOpEHME TEOPUM. [Tpumenste 3YH npu peumiennu 3amay 23.11
Pemenue 3agau.

23. KonTposbHas padora YpoK NpoBEpPKH 3HAHHI 24.11
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Ne2

«IlapajuiesIbHOCTH
IVIOCKOCTEH.
Terpasap u
napaJuiesjenumnen
24 3a4ét Nel « AKCHOMBI 1 Ypok npoBepKH 3HAHUI 30.11
CTEpEOMETPHH.
[TapannensHOCTH
IPSIMBIX U IIJIOCKOCTEN»
HEPIIEHAUKYJAP | 21
HOCTB ITPAMBIX 1
IJIOCKOCTEN
25 [TepnienanKynsspHbIE 1 3HaTh ONpeETCHUs NEPIEHIUKYIISIPHBIX TPSMBbIX, 01.12
MpsIMbIE B NEePHEHANKYISIPHOCTH MPSMOM U TIIOCKOCTH B
IIPOCTPAHCTBE. IIPOCTPAHCTBE; TEOPEMBI O IEPIEHAUKYIISIPHOCTH
[TapannensHbie napajuieIbHbIX MPSMBIX B IJIOCKOCTH.
MpsIMBIE,
MepHeHIUKYISIPHBIE K
IIJIOCKOCTH
26 [Tpusnak 1 3HaTh GOPMYITUPOBKHU MTPU3HAKA U TEOPEM O 07.12
MepIeHIUKYISIPHOCTH NEePHEHANKYIISIPHOCTH NapAJJIEIbHBIX MPSIMBIX
MPSIMOM U TNIOCKOCTH IJIOCKOCTH, IPUMEHATH UX BBIBOJBI K PEIICHUIO 3a/1a4
27 Teopema o psiMoid, 1 3HaTh (GOPMYITUPOBKY TEOPEMBI O TIPSIMOI, 08.12
MepHeHIUKYIIPHON K NEePHEHANKYISIPHON K IJIOCKOCTH; JI0K-BO MMPU3HAKA
IIJIOCKOCTH NEPNEHANKYISIPHOCTH TPSIMOM U INTIOCKOCTH; TPUMEHSTh
3VH k pemenuto 3a1au
28 Pemenne 3anau Ha 1 3HaTh GOPMYIHUPOBKH U JI-BO TEOPEM TEMBI 14.12

NEPIECHIUKYISIPHOCTD
IIPSIMOM U TUIOCKOCTH.

«IlepneHANKYISAPHOCTH NPSIMOM U IJIOCKOCTUY»; YMETh
pemiath 3a1a4n 0a30BOTO U MOBBIMICHHOTO YPOBHS
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29 IToBTOpEHME TEOpHUHN. YMmeTs pemars 3agaun 6a30BOro M MOBBIIIEHHOTO YpoBHS | 15.12
Pemrenue 3agau

30 VYpok nmpoBepKu 3HAHUM 21.12
«[leprneHAUKYISIPHOCTD
MPSIMBIX, IPSIMOM U
IJIOCKOCTU

31 PaccrosiHue oT TOUKH 3HaTh GOPMYITHPOBKY TEOPEMBI O TPEX 22.12
10 TockocTu. Teopema NEepHEHINKYJIApax U MPUMEHATh €€ IPU PEIICHUH 3a/1a4
0 TpEX 0a30BOT0 YpOBHS
HepIeHAUKYIIpax.

32 Yroa Mexay npsaMon u 3HaTh ONPEAEIICHUE YIIIa MEXAY IPAMOM U INIOCKOCThI0 | 28.12.
IJIOCKOCTBIO. U YMETb pelaTh 33jaul Ha HaXOKICHUE YIJIa MEKIY

IIPSIMOM M INIOCKOCTBIO

33 IToBTOpEHUE TEOPUMN. YMETb PeIlaTh 3a7a4d Ha HaXOXKJCHUE yIila MEXIy 11.01.21
Pemrenue 3agau. NPSMOU M TJIOCKOCTBIO

34 Pemenne 3anau Ha YMeTs pemarh 3aja4d Ha HaXOKJICHUE yIJla MEXIy 12.01
IIPUMEHEHHUE TEOPEMBI IPSAMOM U TNIOCKOCTBIO M TEOPEMBI O TPEX
0 Tpéx NEPIEHAUKYIISIPAX
HepIeHAUKYIsIpax

35 CamocTosiTenbHas VYMmers pemars 3agaun 6a30BOro U NOBbIIEHHOTO ypoBHs | 18.01
pabota 1o Teme : 1o Teme «IlepneHauKyIApHOCTD NPAMBIX U IIIOCKOCTE»
IIPUMEHEHHE yTia
MEXKy TIPSAMON 1
IIJIOCKOCTBIO.

36 Pemienue 3amau Ha YMeTh pemaTh 3aa4i 6a30BOr0 ¥ MOBBIIIEHHOTO ypoBHS | 19.01
TeMmy:«TeopeMa o Tpéx 110 Teme «IlepneHuKyIspHOCT NPSAMBIX U INIOCKOCTEN
HEepIEHANKYIIpax»

37 JIByTpaHHBIN yTOJI. 3HaTh ONPEAEIICHUs ABYTPAHHOIO U TpexrpaHHoro yrina u | 25.01

COOTB. JIMHEUHOTO yTJIa; HAYYUThCS CTPOUTH JTUHECUHBIN
yroJI ABYIpaHHOTIO yIJIa; YMETh pelIaTh 3a0a4uu Ha
HaXO0XJIEHUE yTiia MEeXAY IUIOCKOCTIMU
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38 IIpu3nax 1 3HATh MOHATHE yIJla MEKIY ABYMsI INIOCKOCTSAMH, 26.01
NEPIECHIUKYIISIPHOCTH OIIpeZicNICHUE EPIEHANKYJIIIPHBIX IJIOCKOCTEN;

IBYX IUIOCKOCTEH. (GopMyIMPOBKY NPU3HAKA NEPIEHANKYIAPHOCTH JBYX
IUIOCKOCTEH; YMETh penIaTh 3a1la4yi Ha IPUMECHEHHE
IIpU3HaKa

39. IIpssMOyTONBHBIM 1 YMeTb pemarts 3agaun 6a30BOro 1 MOBbIEHHOTO ypoBHS | 01.02
napajuiesIenunes Ha MIPUMEHEHUE CBOKWCTB IPSIMOYTOJIBHOIO

napasuleJenunena.

40 Pemenue 3amau Ha 1 YMeTh pemaTh 3aa4i 6a30BOr0 M MOBBIIIEHHOTO ypoBHS | 02.02
IIPUMEHEHHE CBOICTB Ha MPUMEHEHUE CBOWCTB NPSAMOYTOJILHOTO
IPSIMOYTOJIBHOTO napajuleenunea.
napajuiesenuneaa

41 [ToBTOpenue Teopum u | 1 YMeTb perath 3aa4i 6a30BOr0 M MOBBIIEHHOTO ypoBHs | 08.02
pelieHue 3a1a4

42 Pemrenue 3anau no 1 3HaTh OCHOBHBIE ONPENIETICHUS U TEOPEMBbI 09.02
TeMe
«IleprieHIUKYIAPHOCTD
IPSIMOM U TNIOCKOCTH»

43 Pemenue 3anau no 1 YMETh penIath 3a7a4i 0a30BOr0 U MOBBIIIEHHOT0 ypoBHS | 15.02
TeMe 110 TeMe «IIepneHIuKyIAPHOCT NPAMBIX U TUIOCKOCTEN»
«IleprieHIUKYIAPHOCTD
IPSIMBIX U ITIOCKOCTEN»

44 3auét Ne2 1 [Ipumensats 3YH npu camocrositensHOM periennu 3anad | 16.02
«IIepneHIUKyYIIPHOCTD
IPSIMBIX U IJIOCKOCTEN

45 KonTpoabHnas padora | 1 3HaTh OCHOBHBIE ONPENICTICHHUS U TEOPEMBI; YMETh 22.02
Ne3 pemaTh 3a1a4u 6a30BOTO U MOBBIIIEHHOTO YPOBHSA MO
«IlepneHAUKYJISAPHOCT TeMe «[lepneHInKyIIpHOCTD NPSMBIX U TUIOCKOCTEN»

b IPSIMBIX U
ILUIOCKOCTEH
MHOI'OI'PAHHUMKMU | 13

24




46 Pemenne 3anau Ha 3HATh ONPEJEIIEHNE MHOTOTPAHHUKA, TPU3MBI U UX 01.03
HaXO0XJICHUE 3JIEMEHTBI; TEOPEMY O CyMME IIJIOCKUX YTJIOB IIPU
3JIEMEHTOB BEPILMHE BBITYKJIOr0O MHOIOI'PaHHUKA;
TOBEPXHOCTU IIPU3MBI
47 Pewenune 3anau 3HaTh BUBI IPU3M; (POPMYITy TOBEPXHOCTH MIPU3MBI, 02.03
YMETb peIIaTh 3a1a4M IO TIOBEPXHOCTH ITPU3MBI;
YMETb pelIaTh 3a/1a4y Ha BBIYUCICHHUE AIIEMEHTOB
IIPU3MBI U IUIOLIAIN €€ IIOBEPXHOCTH .
48 CamocTosiTenbHas 3HaTh GOpPMYITy ILIOLIAIU TTOBEPXHOCTH MpsiMOi pu3msr; | 09.03
pabota 1o Teme YMETb peIIaTh 331a4y Ha BEIYUCICHUE JIIEMEHTOB
«IIpusmar» IIPaBUJILHOM IPU3MBI U IIOIIAN €€ IOBEPXHOCTU
3HaTh OMNpeeIeHUE NPABUILHON MUPAMUIBI U €€
3JIEMEHTHI
49 [Tupamua. 3HaTh ONpeeIeHUE NPABUILHON MUPAMUIBI U €€ 15.03
IIpaBuibHas nupamuaa. 3JIEMEHTHI; YMETh pellaTh 3aJa4d Ha BHIYMCICHUE
3JIEMEHTOB MPaB. MUPaAMU/IbL; 3HATh BBIBOJ (POPMYI
OOKOBOW U MOJIHOM MOBEPXHOCTH MPaB. MUPAMUIBI U
IPUMEHATH UX IIPU PEUICHUM 3a1a4
50 Pemrenue 3agaq Ha YMeTh pemaTh 3aa4i Ha BBIYMCIIEHUE TUIONIATN 16.03
HaXO0XJIEHNE MOBEPXHOCTU IUPaMU/bL; IpuMeHATs 3YH B
JJIEMEHTOB U HECTaHIapTHOM CUTyaluu
MIOBEPXHOCTHU
TUPAMMIBI
51 Yceu€Hnas nupamuia. 3HaTh ONPEJEIICHNE YCEUEHHON TUPAMU/IBI U €€ 29.03
JJIEMEHTBI; YMETh pellaTh 3aJa4d Ha BBIYMCICHUE
3JIEMEHTOB TPaB. MUPAMUJIBL; 3HATH BHIBOJ (POPMYIT
OOKOBOM W MOJTHOM MOBEPXHOCTH YCEUYCHHOMW MHUPAMU/TBI
Y IIPUMEHSATh UX IIPU PEIICHUH 3a1a4
52 CamocTrosiTenbHast [Tpumensats 3YH npu peniennu 3amgad pa3HbIX YpOBHEH 30.03
pabota 1o Teme CIIOKHOCTH; TpUMeEHATh 3YH B HecTanAapTHOU
«IImpamuna» CUTyaluu
53 IIpaBunbHbBIE YMeTs pemaTh 3aja4i Ha BIYUCICHUE TUIOMAAN 05.04
MHOTOTPaHHUKHU OBEPXHOCTU MPAMUIBI
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54-55 | IloBTOpeHue Teopuu u 3HAaTh OCHOBHBIE OIIPENEIECHHS U TEOPEMBI 06 04.
pElIeHHE 3a/1a4 110 TEME 12.04
«MHOrorpaHHUKN»

56 KontponbHas padota 3HaTh OCHOBHBIE ONPENICTICHHUS U TEOPEMBI; YMETh 13.04
Ne4 «MHOrOrpaHHuK» pemaTh 3a1a4u 6a30BOTO U MOBBIIIEHHOTO YPOBHSA 1O

TEME

57-58 | 3auér Ne3 [Ipumensats 3YH npu camocrosTensHoM perienny 3agad | 19.04
«MHOTOrpaHHUKN) 20.04
BEKTOPHI B
INPOCTPAHCTBE

59 [TonsiTue BexToOpa. 3HaTh OCHOBHBIE MTOHATHUS U ONPE/ICTICHUSI TEMbI; YMETh 26.04
PaBeHCTBO BEKTOPOB. pemaTh 3a1a4i Ha IPOCTPAHCTBEHHBIX YEPTEXKAX

60 Crnoxenue u 3HaTh MIpaBUJIa U CBOMCTBA CIIOKEHUS U BBIYMTAHUS 27.04
BBIYMTAaHUE BEKTOPOB. BEKTOPOB, YMHOKE€HHUS BEKTOPA HA YUCIIO; YMETh
CyMMa HECKOJIBKHX BBITOJIHATH AEUCTBUS HaJl BEKTOPaMH
BEKTOPOB.

61 YMHOKEHUE BEKTOpa YMeTh pemaTh 3a4a4i Ha TPUMEHEHUE MTPaBUIT U 04.05
Ha YUCJIO. CBOICTBA CJI0KEHUS U BBIYUTaHUS BEKTOPOB, YMHOKEHUS

BEKTOpa Ha YHCIIO

62 KommianapHsie 3HATh ONpEEIIEHNE KOMIUIAHAPHBIX BEKTOPOB; MPaBUIIO
BeKTOpHI. [IpaBuio napauienenumneaa; GopMupoBaTh yMEeHUE pemarh 3agaun | 11.05
napajuleJenuneaa. C TIOMOUIBIO YEPTEKEN MPOCTPAHCTBEHHBIX (QUTYD.

63 Paznoxenue Bexktopa YMeTh pemaTh 3aa4i Ha TPUMEHEHUE TEOPEMBI O 17.05
0 TpEM Pa3I0KEHUU BEKTOPA 110 TPEM HEKOMILIaHAPHBIM
HEKOMILIAHAPHBIM BEKTOpaM
BEKTOpam

64 3auét Ne4 «BekTopsl B 3HaTh OCHOBHBIE ONPEIEIICHHS, TPAaBUIIa U CBOMCTBA 18.05
[IPOCTPAHCTBEY JICHCTBUM HAJl BEKTOPAMHU; YMETh PEIIaTh 3a0a4u

6a30BOTr0 1 MOBBILIEHHOTO YPOBHEH

IToBTOpEHHE Kypca
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reomerpuu 10 kiacca

65 Hrorosas 3HaTh ONpeETCHUs NapaJUIeIbHBIX MPAMBIX, TPIMOU U 24.05
KOHTPOJIbHAasA padoTa MJIOCKOCTH; OCHOBHBIE CBOMCTBA U YMETh IPUMEHSTH
3VYH npu pemennn 3aaay.
66 AKCHOMBI 3HaTh OCHOBHBIE TEOPEMBI JAHHOW TEMbI U IPUMEHSTH UX | 25.05
CTCPCOMCTPHUU U UX BBIBOABI IPXU PCIICHUU 3ada4
CIIEJICTBUS
67 Teopema o Tpex [Tpumenste 3YH npu caMOCTOSTETEHOM pEIICHUU 31.05

MEPIEHINKYIIIPAX.
Yron Mexay npsamMou u
IIJIOCKOCTBIO

3aaad.
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4.KajiengapHo-treMaTnieckoe (MOypo4Hoe) IUIAHMPOBaHUE
no reomerpuu 11kiace.

Ne Tema Kon-Bo ILnan DaxT.
MeTtoa koopauHaT B npoctpancTree (16 4)

1. [ToBTOpEHME. 1 01.09.21
KomnnanapHbie BEKTOPBI

2. IToBTOpEHME. 1 07.09
PasnoxxeHne  Bekropa 1O TpeM
HEKOMILIAHAPHBIM BEKTOpaM

3. [IpsamoyronbpHasg cucteMa KoopauHar B | 1 08.09
MIPOCTPAHCTBE

4. Koopaunats! BekTopa 1 14.09

5. CBs13p MEXZly KOOpAMHAaTaMu BEKTOpOB | 1 15.09
Y KOOPJIMHATAMH TOYEK.

6. IIpocreiine 3aga4u B KOOpAUHATAX. 1 21.09

7-8 CamocrosiTenbHass paboTra 1Mo Teme: | 2 22.09
«IIpocreitmue 3aga4 B KOOPAUHATAX)» 28.09
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9. [Ipocreiimme 3amauM B KOOpJAMHATaX 29.09
(pemenue 3amay).
10. Yron wmexay BekTtopamMu. CkKalsipHOE 05.10
MIPOU3BEICHNE BEKTOPOB.
1. Brrunciienue yriioB Mexy NpSIMbIMU U 06.10
TJIOCKOCTSIMHU.
12. IToBTOpEHUE TEOPUH, PELLIEHHUE 3a4a4. 12.10
13. JBr>xeHus. Buael nBuxkeHus. 13.10
14. Pemenne 3agau mo Teme «JIBH>KEeHHS. 19.10
15. KontponbHas padota 20.10
Nel no Teme:
«MeToa KOOpIUHAT B POCTPAHCTBE ».
16. 3ader 1o Teme: 26.10
«MeToa KOOpIUHAT B MPOCTPAHCTBEY.
Huaunap, konyc u map (18 yacos)
17. [TousiTne nunuHIpa. 27.10
18-20. Humuaap. Pemenue 3agay. 09.11
10.11
16.11
21-23. Komnyc. 17.11
23.11
24.11
24. Y cedéHHBIN KOHYC. 30.11
25. Cdepa u map. YpaBaenue chepsl.
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B3anmuoe pacronoxkenue cdepbl U 01.12
26. MIJIOCKOCTH. 07.12
27. KacarenpHast miaockocTh K chepe. 08.12
28. [Tnomane cheps. 14.12
29-30. Pemienne 3amady Ha MHOTOTPAHHUKH, 15.12
IUAJTUHIP, KOHYC, 1Iap U cdepa.
31. Pemienue 3amgau 21.12
32. O6o00611eHnEe IO TEME. 22.12
33. O06o00611eHnEe IO TEME. 28.12
34, Kontponbnas padora Ne 2 1o Teme: 12.01
«unuHap, KoHyC, cdepa u map
O0beMbI Te (21 9)
35-36. [TonsaTue obbeMa. O6bem 11.01
IIPSIMOYTOJIBHOTO NIapaJuIeIeIUIea. 18.01
37-38. O6wvem OpSAMOi IPU3MBI C 19.01
TPEYrOJbHUKOM B OCHOBaHUH. 25.01
39. OOBeM IPSIMOI  TTPU3MBI. 26.01
40-41. O0BeM muIMHIpAa. 01.02
02.02
42. Brruncnenue 00eMOB TET C MOMOIIBIO 08.02
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HHTErpaa.

43. O0beM HAKJIOHHOH MPU3MEI. 1 09.02
44-46. OO0beM mupaMuIbl U KOHYCA. 3 15.02
16.02
22.02
47. Pemrenue 3agad mo treme: 1 01.03
« O0BEM KOHYCay.
48. Kontponpaast pabora Ne3 mo teme: | 1 02.03
«OOBEMBI TEIY.
49. O6bem mapa. 1 09.03
50-51. OO0beM IapOBOTO CETMEHTA, MIAPOBOTO | 2 15.03
CJ1051, CEKTOpa. 16.03
52. OO6bem mapa. 1 29.03
[Tnomans chepsi.
53. Pemenue 3apau no remam: 1 30.03
« O6bem mapa u ero vacreit. [Lnomans
cepb».
54 3ader mo temMam: « OOBeM mIapa u ero | 2 05.04
55 yacteil. [Inomanp cepb». 06.04

Hrorosoe noBropenue kypca reomerpuu 10 — 11xkaccos ( 12 yacoB)

56. AKCHOMBI CTEPEOMETPHUH. 1 12.04
57. [TapannensHOCTh B TPOCTPAHCTBE. 1 13.04
58. [TepienAMKYIAPHOCTH B IpoCcTpaHcTBe. | 1 19.04
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59. JIByTpaHHBIN yTOJI. 20.04
60-61 MHOrorpaHHMKH. 26.04
27.04
62 HTorosasi KOHTpoOJIbLHAA padoTa. 04.05
63 BekTopsl B IpOCTpaHCTBE. 11.05
64 Tena BpaILlCHHUSI. ITmomaan Ux 17.05
MMOBEPXHOCTEH.
65 OcHOBHBIE CBOWCTBa, (OPMYIIHI, 18.05
TEOPEMBI, MCIIOJIb3yEMbIE IIPU PELICHUH
3azad.
66-67 Pemrenue 3agau 24.05
25.05
31.05
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