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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyIapCTBEHHOTO0 00pa30BaTeNIbHOIO CTaHAApTa CPEeIHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMH OCHOBY JIJII CaMOpPA3BUTHUS U HEIMPEPBIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TIE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METANpeAMETHBIX U
OPEIMETHBIX PE3YyJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
rPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX JUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
MPaBUIbHBIX MPEACTABICHUA O CYIIHOCTH M MPOUCXOXKIECHUH TE€OMETPUYECKHX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO0 M MJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHsA, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HAMPABIEHHOCTH, TaK U T'YMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH LENOYKHU JTOTHUECKUX YTBEPIKICHUMN
B XOJI€¢ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BbIJBUraTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MHCIOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITEeTbHOCTU uenoBeka. OpHeHTalus 4YeoBeKa BO BpPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu OOBEIWHSAET pa3HbIE BUABI YUYEOHOWM W TPYAOBOH JAESITEIHHOCTH,
SBIISIETCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIHHOCTH [0 MHOTUM HAIPaBICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HaHUW Uu  JeHCTBHIA,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAIHBIM HCIOIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOy4YaronIMXCcsl CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenupuKol TreoMeTpuH W HEOOXOAMMBIE [JISI JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO Ooiee
ri1y0O0OKo, €clii B JajIbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPHUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTH)KeHHE LEeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kiaccax sBisSIFOTCS:

 popMUpOBaHUE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBON KYJIbTYpPbI
¥ 0CO3HaHUE €€ B3aMMOCBSI3U C OKPYKAIOLUIUM MHUPOM;

 hopMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX U TellaX BpPAIICHUS Kak
O BaXXHEWIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJSIONINX ONUCHIBATh U
U3y4aTh pa3HbIC SABJICHUS OKPYXKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCISIX U B peallbHOM
MHpPE MHOTOTPAaHHUKH W TeJa BPAIICHHUSI,

¢ OBJIQJICHWE METOJAMM DEIICHUS 3a/Jad Ha TOCTPOCHHUS Ha H300paKeHHSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e pOpMUpOBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHATHUSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE alITOPUTMAaMHU PEIICHUS] OCHOBHBIX THUTIOB 337a4; ()OpPMHUPOBAHUE
YMEHHsI TPOBOIUTH HECIOXKHBIC JOKa3aTeNbHBIC PACCYKICHUS B XOC
pEeIIeHHs] CTEPEOMETPUYECKMX 3a7a4y W 3a7ad C M[PAKTHYECKUM
COJIEpKaHUEM;



e Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIHOCOOHOCTEH 00yuarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJIEHUS;

 popmMupoBaHuE (PYHKIMOHAIBHON I'PAaMOTHOCTH, PEJIEBAHTHOM I€OMETPHM:
YMEHHE PACIIO3HABATH MPOSIBICHUS I'€OMETPUUYECKUX MOHITUH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsIX U NPU U3YYCHHUH
Ipyrux  y4eOHbIX  MPEIMETOB, TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX HA SA3bIKE TEOMETPUM U CO3aBaTh
Ir€OMETPUYECKAE MOJENHU, NPHUMEHITh OCBOCHHBIM TI€OMETPHUYECKUM
anmapar  JUId = peleHus  IPAaKTHUKO-OPUEHTHUPOBAHHBIX  3aj1ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUU B HAYaJle €ro M3y4YeHHs 3aJay, pEIIAeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUSA, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3yUYECHUIO NPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4aluxcsi B KypCce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEUIeHUs 3a4ad Ha
CO3/IaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOHOTO COJIEPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercs HE TOJbKO IO COAEPXKATENbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacnpeleN€HHbBIM 10 TrojaM O0y4YeHwus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOOBI OBJAJ€HHE TE€OMETPUYECKUMU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN O0Yy4yaroUIMXCs, paclIupss M
yriay6usist e€, o0pa3yst MpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenust - 102 yueOHbIX daca.

Pabouass mporpamma mo yde6HOMY mnpeamery '"['eomerpusa" mOTHOCTHIO
COOTBETCTBYET (eepalbHON paboyeii mporpamme.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUECs,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OpSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIBHOCTh TPEX MPAMBIX; MAPAJUIEIBHOCTh MPSIMOU M IJIOCKOCTH. YTJIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNpHbBIX IuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpPHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenuIe]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  IEPIEHIUKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBbI; IpsiMasi M HaKJIOHHAs MPHU3Mbl, OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. llupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yCeu€HHas MNHUpaMHJa. OJEMEHTbl Npu3Mbl M nupamuisl. IIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MaA U
IpaBWJIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TIPaBUIIbHBIN
TeTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
noneka’ap u ukocasap. CeueHus Npu3Mbl M TUPAMHUJIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrruncieHne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomaas OOKOBOM MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW THPaAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MMUPAMUIBI, TPU3MBI.

[TonoOuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KOoHyC: ocCHOBaHUWE U BepIliMHA, 00pa3yrolasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOLIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue TeJ1 BpallleHus Ha TJI0CKOCTU. Pa3BEépTka uiInMHIpa U KOHYca.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAILCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuienenunena u cieacteust u3 Heé. OO0bEM MUIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (MapaJUIEIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOAIIEe 4Uepe3 BEPIIUHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamtenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWil JACUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunater BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJasipHOE MNPOU3BEIEHUE BEKTOPOB.
Briuncnenne yrioB Mexay MPSAMBIMU U MIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBIM
METO/I TIPHU PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMSI, OATUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; HHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0pa3oBaHUI0 U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPhl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMS TIOCTYNIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYelIOBEUECKOH MACSTeNbHOCTH, ITAaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJICamwe2o  Mupa;  npumeHeHue  J102UYeCcKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornyeckue AecTBUA:

* BBISIBJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
O0BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OMpEJCICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

eBBISIBJISITh ~ MaT€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubonee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyIpoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHMSI,
mpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMU;

e CAMOCTOSITEILHO (HOPMYJIHPOBATHL 00OOIIEHUS W BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH(OOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbOpMaITuu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie Kommynukamuemuvie Oelicmeus, obecneuusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



e BOCIIPUHUMATH U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSICHCHHS IO XOIYy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOyUYEHHBINA Pe3yIbTaT;

B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
poOJIeMBI, pelaeMou 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HA TIOUCK
pEIICHHS; COMOCTaBISATh CBOM CYXICHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHANIoTa, OOHAPYKHBATh Pa3IM4Me M CXOJCTBO IO3HIIUN; B
KOppEeKTHOH popme PopMyTHpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS,

o IPE/ICTABIISAITH PE3YJILTATHI PEUICHUS 3a/1a4uM, YKCIICPUMEHTA, UCCIICIOBAHMSI,
MPOEKTA; CaMOCTOSATEIBLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3eHTAIN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYaTbHOM
paboOTHI TIpU pEIICHWHM Y4YeOHBIX 3a7ay; MPUHAMATH I1€h COBMECTHOM
NEATETPHOCTH, IUIAHUPOBATh  OPTaHW3allMI0 COBMECTHOM  paboTHI,
pacnpenensaTh BHABI padOT, TOTOBAPUBATHCSA, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYNNOBBIX (popmax paboThl (0OCYKIeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJTHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) VHueepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI0B8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHHUs C
Y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOU
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQeKCMH KaK  OCO3HaHHS
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTUIEeCKOM 3a1auu;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LIETM U YCIOBUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS U3 HUX NPU PELICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSAMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpunupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIIBIMI
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMuaa; MpuU3Ma,
NPSIMOYTOJIBHBIN NapaJljIeNIeuIe]l, KyO).

KnaccudumnmpoBate  MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
Kkinaccuukany  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHHU3Y.

Permarp 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TCOMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKTbl Uil PEUIEHHS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOJIAraroiuX HECKOIBKO IAr0OB PEIICHHUs, €CJIM YCIOBUS IPUMEHEHUS
3aJlaHbl B AIBHOM (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE INpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUUYECKas IOBEPXHOCThb, OO0pa3zyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

BbI4ucasTh COOTHOUIEHUS] MEXIY IJIOIIAISIMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpaA Ha YUCJI0, OOBSICHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0Ka3aTeJILCTBO MAaTEMATHUECKHX OTHOIIEHUN W
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPH PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYCHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W ITPUMEHATb W3YyUYECHHBIE IIOHATUS B IHPOLIECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOpPMYIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh pEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXO0XKICHUEM F€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KouTtpouabHbie IMpakTHyeckue
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10
) [Ipsimble 1 TuIOCKOCTH B nipocTpancTse. [lapamienbHOCTh 12 |
MPSAMBIX U ITIOCKOCTEMN

3 [lepneHUKyYISAPHOCTD NPSAMBIX U IIOCKOCTEHN 12
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHuKu 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], PACCTOSIHUS U YTJIbI 4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



11 KJIACC

KoanuecTBo yacos
Ne ni/m HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl Beero KouTpoabubie IpakTnyeckue
padoThI padoThI

1 Tena Bpaienus 12
2 OO0BEMBI TET 5 1
3 BekTopbl u KOOpAMHATHI B MPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHUI 7 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmmuecTBo 4acos
Ne
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero
padoThI padoThI
OCHOBHBIE OHATHS CTEPEOMETPHHU: TOYKA, PSAMAs, IFIOCKOCTb,
1 npocTpancTBo. [IpaBuia M300pakeHus Ha PUCYHKAX: M300paKeH s 1
IUIOCKOCTEMN, MapalIeNIbHBIX IPAMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA
5 [ToHATHSA: IEpECEKAIONIMECS ITIOCKOCTH, MEPECEKAIOIIUECS TIPSIMas 1 1
IIOCKOCTh
3 [ToHATHSA: MEpeceKaroIMeECs IIOCKOCTH, MEPECEKAIOIIMECS IIPAMAs 1 )
IUIOCKOCTh
4 3HAKOMCTBO ¢ MHOIOIPaHHMKaMH, N300pakeHUEe MHOTOTPAHHHKOB Ha 1
PHCYHKaX, Ha IIPOEKIMOHHBIX YEPTEkKAX
5 HauanbHble cBefieHUs 0 KyOe ¥ mUpamMuie, UX Pa3BEPTKUA U MOJIEIIH. 1
CeyeHusi MHOrOIPaHHUKOB
6 HauanbHble cBefieHns 0 KyOe M mupaMuie, uX pa3BEPTKU M MOJIEIIH. |
CequI/Iﬂ MHOT'OIr'paHHUKOB
; [TonsaTHE 06 AKCHOMATHYECKOM TIOCTPOEHUH CTEPEOMETPUH: !
AKCUOMBI CTEPEOMETPUH U CIIECTBHS M3 HUX
g [TonsATHE 06 AKCHOMATHYECKOM IIOCTPOEHUH CTEPEOMETPUH: {
AKCUOMBI CTEPEOMETPUH U CIIEICTBHS M3 HUX
9 [TonsaTHE 06 AKCHOMATHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: i
AKCHOMBI CTEPEOMETPUH H CIIEJICTBHS U3 HUX
10 [TonsaTHE 06 AKCHOMATHYECKOM IIOCTPOEHUH CTEPEOMETPUM: 1

AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

11

Bzanmuoe PaCIIOJIOKCHHUE IPAMBIX B IIPOCTPAHCTBE!




MEPECCKAIIMECH, MApalJICIbHBIC U CKPEIIUBAOIINUECA IIPAMBIC

[TapamienbHOCTh IPSMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!

12 napajuieJbHbIe NPSAMbIE B IPOCTPAHCTBE; NapAJIIEIIBHOCTh TPEX 1
MPSMBIX
13 [TapamenbHOCTh IPSMBIX U ITIOCKOCTEW B IIPOCTPAHCTBE:! |
[TapanienpHOCTb NPSIMON U IUNIOCKOCTH
14 VYTIiab1 ¢ cOHanpaBiIECHHBIMUA CTOPOHAMHU 1
15 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1
16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh IIOCKOCTEM: MapasulebHbIE TIIOCKOCTH 1
18 CBoiicTBa mapajyyIeIbHBIX TUIOCKOCTEH 1
19 [Ipocreiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, 1
KyO, mapasuienenumne/
20 [Toctpoenue ceuenuit 1
21 ITocTpoeHue ceuenuit 1
2 KonTponbhas padota no teme "IIpsiMble U IIIOCKOCTH B |
npoctpanctie. [lapamienbHOCTh NPSIMBIX U MIIOCKOCTEH"
3 [lepnieHIUKYIPHOCTD MPSMON U INIOCKOCTH: NIEPIIEHIUKYIISIPHBIE |
MpsiIMbIE€ B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U NEPIEHIUKYIISPHBIE K IUIOCKOCTH 1
25 [Ipsimble napasuienbHbIe U NEPIIEHANKYISPHbIE K TUIOCKOCTH 1
26 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH 1
27 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U INIOCKOCTH 1
28 TeopeMa 0 npsIMOM NEPIIEHAUKYIISAPHON IIIIOCKOCTH 1
29 Teopema o npsiMON NEPIIEHAUKYIISIPHON INTIOCKOCTH 1
30 Teopema o npsAMoOI NepNEHANKYIAPHON TUIOCKOCTH 1
31 [TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIIIOCKOCTH, 1




pacCTosAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

32 paccTosiHuE OT IPSIMOM 10 IUNIOCKOCTH

13 [lepnieHIUKYIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

34 IlepnieHIUKYNAp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU 0 IIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJd MEXKIY IPSIMON U TNIOCKOCThIO

36 JIByrpaHHbIN yroJii, TMHEHHBIN Yroj ABYTpaHHOrO yria

37 JIByrpaHHBIN yTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIia

18 [lepnieHIUKYNSIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH
JIBYX TJIOCKOCTEH

39 [lepneHIMKyYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH
JIBYX IJIOCKOCTEMN

40 [lepnieHIUKYNSIPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH
JIBYX TIOCKOCTEN

41 Teopema o TpEX nepneHANKyIIpax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 Teopema o Tpéx nepneHAUKYISIPax

44 KonTtponbHast pabora o Temam "[leprneHANKyYIIpHOCTh NPSAMBIX U
miockocTeil" 1 "YTibl MEXAYy IPSIMBIMU U TNIOCKOCTAMHA"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA,

45 BBINYKJIbIE U HEBBIMYKIIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKa

46 [Ipu3ma: n-yrospHas npu3Ma; TpaHd ¥ OCHOBAHUSI IPU3MBI; IpsiMasi U
HaKJIOHHAs MTPU3MBbI; OOKOBasl U MOJIHAs TOBEPXHOCTh IPU3MBI

47 [Tapamtenenunen, NpsAMOYTOJIbHBIN MapaUICIICIIUIIE] U €r0 CBOMCTBA




anaMI/ma: Nn-yroJjibHasd nmupamujia, rpaHd 1 OCHOBAaHUEC ITUPaMU/bI;

48 OOKOBast ¥ TIOJHASI TOBEPXHOCTh TUPAMHU/IBL; TPABUIbHAS U 1
yce4y€HHas nupamuaa
IIpaBusIbHBIE MHOTOTPAHHUKU: IIOHATHE IPABUIBHOTO
49 MHOTI'OI'paHHMKA; IpaBUJIbHAs IPU3Ma U IPaBUIIbHAS TUPaAMU/JIA; 1
IIPaBUJIbHAS TPEYroJbHAs MUPAMUA U IPABUIIBHBINA TETpa3ap; Kyo
50 [IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, 1
JOAEKa3Ip U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBLHO TOUKH,
51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI CAMMETPUH B TUpaMuax, 1
napajulesienune1ax, NpaBuiIbHbIX MHOIOIPaHHUKAX
52 Beruuciienue 31eMeHTOB MHOIOIpaHHUKOB: pEOpPa, 1UaroHaiu, yribl 1
[Inouanp 60K0BOM MOBEPXHOCTH U MOJHOM OBEPXHOCTH MPSMOM
53 MIPU3MBI, TUTONIAh OCHOBAHHH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH 1
MPSAMOU MPU3MBbI
[Tnomianp 60K0BOM MOBEPXHOCTU M MOBEPXHOCTH MPaBUIIbHON
54 MUPaMU/IBI, TEOpPEMa O TUIOMATH OOKOBOM MOBEPXHOCTH YCEUEHHOM 1
MTUPAMUIBI
55 KonrtponbHas pabora o Teme "MHOrorpaHHUKHT" 1
56 [Tonsarue 06 06vEMe 1
57 O06bEM upaMuIsl 1
58 O0BEM nupamMusl 1
59 O6bEM upaMuIsl 1
60 O0BEM nupamMuIbl 1
61 O06BEM IPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O6BEM PU3MBI 1




64 Kontponbnas padota mo teme "O6bEMBI MHOTOIPAaHHUKOB" 1

65 [ToBTOopenue, o6o0meHne cuctemaru3anus 3Hanui. [locrpoenue 1
CeUeHU B MHOTOTPaHHHUKE
[ToBTOpenue, 0000IIeHNE crCcTeMaTH3alusl 3HaHUN. Berarcnenne

66 pacCcTOSIHUI: MEXYy IBYMSI TOYKaMH, OT TOYKH JIO IPSIMOMN, OT TOUKHU 1
710 TUIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TTPSIMBIMU

67 HroroBast koHTpobHAs paboTa 1
[ToBTOpeHME, 0000IIEHNE CHCTeMAaTH3alNs 3HAaHUI. BhraucicHue

68 YIJI0B: MEXY CKPEIIMBAOIIUMUCA NMPSAMBIMU, MEXAY MIPAMOM U 1
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXAY TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka B KonTpoabubie IIpakTuueckue
cero padoThI padoThI

| Cdepa u map: HeHTp, paanyc, TUaMETp; IIIOLIA/lb TOBEPXHOCTH |
chepnl

) BsanmMHuoe pacrionoxxeHue cepsl U TNIOCKOCTH; KacaTelbHas |
TUTOCKOCTH K cdepe; miomanb chepsl

3 Hzob6paxenue chepsl, mapa Ha miaockoctu. Cedenus mapa 1

4 Hunmuaapudeckas HOBEPXHOCTh, 00pa3yroNue IHITHHIPUICCKON |
MOBEPXHOCTH, OCh IMIIMHIPUYECKOMN MTOBEPXHOCTH

5 Hunmuaap: ocHoBaHUs M OOKOBasi TOBEPXHOCTH, 00pa3yromias U 0Ch; |
UIOIAAb OOKOBO M TIOJHOM MOBEPXHOCTH
N3o0paxenne NUINHAPA HA TUIOCKOCTH. Pa3BépTka numuHapa.

6 Ceuenus nunuHApa (TIOCKOCTHIO, MapalIeIbHON UITN 1
MEPIEeHIUKYISIPHON OCH IIUIUHAPA)

7 Konnueckas HOBerHOCTL,VO6pa3y1-OHLI/Ie KOHHMYECKOM MOBEPXHOCTH, |
OCh M BEPIIMHA KOHUYECKOM MOBEPXHOCTH

g Konyc: ocHOBaHMe 1 BepiinHa, 00pa3yroas 1 oCh; IUIOIIA b |
OOKOBOH U MOJTHON OBEPXHOCTU

9 Y ceu€HHBII KOHYC: 00pa3yolire U BICOTa; OCHOBAHHS U OOKOBast 1
MOBEPXHOCTh
N306paxenne koHyca Ha iockocT. Pa3Béprka konyca. Ceuenus

10 KOHYCa (TUTOCKOCTBIO0, MapayieTbHON OCHOBAHUIO, U TNIOCKOCTHIO, 1
MPOXOIAIICH Yepe3 BEpIINHY)

11 Komb6unanust Ten BpaieHus 1 MHOTOIpaHHUKOB 1

12 MHororpaHHuK, ONMCaHHBIA 0KOIIO cepsr; chepa, BEcaHHAS B 1




MHOI'OI'paHHUK HUJIM B TCJIO BpalllCHUA

13 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA 0OBEMOB TeEI 1

14 O0BEM IUIMHApA, KOHYCa 1

15 O0BEM 1rapa u miomaas chepsl 1

16 [Tomo6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY 1
TUTONIA/IIMU TTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

17 Kontponbnas padora o temam "Tena Bpamenus" u "O0bembl Ten" 1

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1

19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB 1

20 YMHOXEHHEe BEKTOpa Ha YHUCIIO 1

)1 Paznoxxenue BekTopa 1o TpéM HEKOMILTAHAPHBIM BEKTOpPaM. |
[TpaBuiio mapannenenumnena

” Pemenue 3aay, cBsI3aHHBIX C IPUMEHEHHEM MPaBUII JEHCTBUI C |
BEKTOpaMHU

3 [IpsimoyrombHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl |
BekTopa. [Ipocreitmme 3agaun B KOOpAMHATAX

24 VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHNUE BEKTOPOB 1

25 Brruucnenue yrioB Mexay IpsIMBIMH M TUIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBII METOJT IPU PEILIEHUH T€OMETPUUYECKUX |
3a1a4y

7 KonTponbhas pabota nmo teme "BekTopbl 1 KOOPIUHATHI B 1
npocTpaHcTae”

)3 [ToBTOpeHme, 0600IIEHNE U cCUCTeMaTH3aus 3HaHui. OCHOBHBIE 1
burypsl, paxkTel, TEOPEMBbI Kypca IIIaHUMETPUI

79 [ToBTrOpenue, 0000IIEHNE U cUcTeMaTH3alMs 3HaHUul. OCHOBHBIE |
burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU

30 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3alus 3HaHU. 3a1aun 1




INIAHUMETPHUHU U METOAbI UX PCUHICHUA

[ToBTOpenue, 0000IICHNE U CUCTEMaTH3AIMs 3HaHUH. 3a1aun

31 TUTAHUMETPUH U METOJIbI UX PEIICHHSI !
1 [ToBTOpenue, 0000IIEeHNE U cucTeMaTH3aIMs 3HaHuH. OCHOBHBIE |
burypsl, GpaxTsl, TEOPEMBI Kypca CTEpEOMETPUU
33 HroroBast kKoHTpoIbHAs paboTa 1
34 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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