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MNOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamma ydeOHOro Kypca «l'eomerpus» 06a3oBOro ypoBHs is oOyuatomuxcs 10 —11
KJIaccoB pazpaboraHa Ha ocHoBe DenepanibHOTO TOCYIAPCTBEHHOIO 00pa30BAaTENBHOIO CTaHIAPTAa CPEIHETrO
oOmiero o6pa3oBaHusi, C y46TOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTEMaTHYECKOMY
00pa30BaHUIO, U TPAAMIUNA POCCHIICKOTO oOpa3oBaHms. Peammsarusi mporpaMMbl 00eCIEUMBAET OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHUHUAMUA, COCTABJIAIOIIMMH OCHOBY JII CaMOPa3BHUTHA W HCIIPCPBLIBHOTO 06pa3OBaHI/ISI,
[EJIOCTHOCTD OOIIEKYIbTYPHOTO, INYHOCTHOTO U MIO3HABATENILHOTO Pa3BUTHSI TMYHOCTH 00YUYarOIIHUXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOTO Kypca T€OMETpUHM Ha YPOBHE cpeaHero oomiero oOpa3oBaHusl OOYCIOBJICHA
[IPaKTUYECKOH 3HAUYMMOCTBIO METANpPEAMETHBIX U IPEIAMETHBIX pE3YylIbTaTOB OO0Y4YEHHUs] TE€OMETPUU B
HANpaBJICHUU JIMYHOCTHOTO DPAa3BUTHUA OOydarommxcsi, (GpopMupoBaHUS (DYHKIHMOHAIBHOW MaTeMaTHYECKOU
IPAMOTHOCTH, U3YYECHHS JAPYrUX YYe€OHbIX JUCUMIUIMH. Pa3Buthe y oOydammmuxcs MPaBHIbHBIX
HpCZICTaBJICHI/Iﬁ O CYIIHOCTH M IMPOUCXOKACHHUUN T'COMCTPHUICCKUX a6CTpaKLII/If/'I, COOTHOLICHUHN PCAIbHOTO U
UICATBHOTO, XapaKTepe OTPAKECHUS MATEeMaTHYECKOW HAyKOW SBICHWH W MPOIIECCOB PEAIbHOTO MHUpA, MECTE
reoMEeTprr B CUCTEME HAYK U POJIM MATCMATHUYCCKOTO MOJACIIMPOBAHUA B HAYYHOM IIO3HAHUW U B IMPAKTHUKE
CrocoOCTByeT (OPMHUPOBAHWIO HAYYHOTO MHPOBO33PEHUS Y4YAIUXCSI, a TaKKEe KadeCTB MBIIUICHUS,
HEOOXOMMBIX JUIsI a/IallTallik B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisieTcsl OTHAM U3 0A30BBIX MPEJAMETOB HAa YPOBHE CpeIHEro o0miero oopa3oBaHus, TaK KaK
obecrieunBaeT BO3MOKHOCTH HN3YYCHHA KaK JUCHUILINH CCTCCTBCHHO-Hay‘IHOI\/'I HampaBJICHHOCTHU, TaK U
T'YMAaHUTAPHOM.

Jlorudeckoe MbllUIeHUE, GOpMHUpPYyEMOE MPU U3y4EHUH 00Yy4aroIUMUC MOHSITUHHBIX OCHOB F€OMETPHUHU
U TOCTPOCHHUU LEIOYKH JIOTHYCCKUX YTBep)K)IeHI/Iﬁ B XO0A€ pCIICHUA TCOMCTPHUYCCKHUX 3aJad, YMCHHUC
BBIJIBUTATh M OTPOBEPraTh THUIOTE3bl HEIOCPEJICTBEHHO HWCIOJB3YIOTCS MPH PEIICHUH 3a7ad eCTeCTBEHHO-
HAaY4YHOTI'0O LIMKJIa, B YaCTHOCTHU U3 KypCa (1)I/ISI/IKI/I.

YMeHHe OpHEHTHPOBATHCSI B MPOCTPAHCTBE WIpPAeT CYMIECTBEHHYIO pOJb BO BCEX OOJNACTIX
NeAaTeNbHOCTH uesnoBeka. OpUEeHTAIHs YeloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €To
COLMANBHOTO OBITHS, (OpMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBUE YCIICHIHOTO MO3HAHHUS M aKTUBHOTO
npeoOpa3oBaHusl JAeHCTBUTENBHOCTH. OlEepUpoBaHHE MPOCTPAHCTBEHHBIMH 00Opa3amMu OOBEIUHSET pa3HbIC
BUJIBI YICOHOH M TPYJOBOMU JIESTEIHLHOCTH, SBISIETCS OAHUM M3 MPOPECCHOHATFHO BaXKHBIX KaueCTB, IOATOMY
aKTyalbHa 3ama4a (OPMHUPOBAHHS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIINUICHHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBINUICHUST — CYNIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K TMPAKTHUECKOW IEATEITBHOCTH IO
MHOTHUM HalpaBJICHUSM.

Ilenp ocBoeHHss TporpaMMbl ydeOHOTo Kypca «['eomerpusi»y Ha 0a30BOM ypoBHE OOydYeHHS —
o0mieoOpa3oBareibHOe W OOIICKYJIbTYPHOE pa3BUTHE OOYYAIOMIMXCS Yepe3 oOecreueHHe BO3MOXKHOCTHU
nprOOpPETEHUs] U UCIIOJIB30BaHUSl CHCTEMATHYCCKHX TEOMETPHUYECKUX 3HAHWUU W JCHCTBUM, crenu(puIHBIX
TC€OMETPUH, BO3MOXXHOCTH YCIIEIIHOTO IPOJIODKEHUS 00pa3oBaHMs 1O CIEHHUAIBHOCTSM, HE CBS3aHHBIM C
MPUKJIAJHBIM UCTIOJIh30BAHUEM I€OMETPHUH.

[Tporpamma 1o reomMeTpun Ha 0a30BOM YpOBHE INpeaHAa3HAueHA Ui OOYYAIOUIMXCSl CPEIHEH MIKOJIbI, HE
WCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHCHUN HAa YPOBHE OCHOBHOTO 00miero ooOpazoBanus. Takum oOpazom,
oOyyaroruecsi Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOINME MaTeMaTHYECKUE YMEHHsI, CBSI3aHHBIC CO
crienu(UKON TeOMETPUH M HEOOXOIUMbIE JUIS KH3HU B COBpeMEHHOM oOmiectBe. KpoMe 3TOro, oHM MMEOT
BO3MOKHOCTh HM3YYHUTh TE€OMETPHIO OoJiee TIIyOOKO, €CIM B JalbHEHMIIEM BO3HUKHET HEOOXOJAMMOCTh B
TCOMETPUYECKUX 3HAHUSIX B IPOPECCUOHATBHOM IS TETLHOCTH.

JlocTkeHHe WEend OCBOEHHS MPOrpaMMbl 00ecreYrBaeTCs pEIICHHEM COOTBETCTBYIOIIUX 3aj1ad.
[TpuoputeTHBIME 331a4aMU 0CBOeHUS Kypca «['eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax sSBISOTCS:

e (opmupoBaHUE TPEICTaBICHHUS O TEOMETPUM KaK YaCTH MHUPOBOW KyIbTYpbl M OCO3HaHUE €€

B3aHMOCBSI3U C OKPYXKAIOIIIM MUPOM;

e (opmupoBaHuE TMpEACTABIEHUS O MHOTOTPpAaHHMKAaX W TeJlaX BpalleHUs KaKk O BaKHEHIINX
MaTeMaTHYeCKUX MOJENSAX, MO3BOJSIONINX OMHCHIBATH U M3Yy4aTh pas3HbIE SBICHUS OKPYKAIOIIETO
MUDA;

e (opmupoBaHue yMeHHUs paclo3HaBaTh HA YEPTEKaxX, MOJIENSIX U B PeaTbHOM MHPE MHOTOTPAaHHHUKHU U
TeJa BpaIleHHUS;

® OBIQJICHHE METOJAaMH PEIICHUS 3a/1a4 Ha MMOCTPOCHHUS Ha N300paKEHUSX POCTPAHCTBEHHBIX QPUTYP;



e (opmupoBaHuEe yMEHUS OTIEPUPOBATH OCHOBHBIMU TIOHATUSMU O MHOTOT'PAHHHKAX U TeJIaX BpallCHUs
Y UX OCHOBHBIMU CBOWCTBAMU;

e OBIQJICHHC AITOPUTMaMHU PEIICHUS OCHOBHBIX THIOB 3a1ad; (pOopMUpOBaHUE yMEHHUsS MPOBOIUTH
HECJIOKHBIE JIOKa3aTelIbHbIe PACCYKJEHUS B XOJI€ PEHICHUs CTEPEOMETPUUYECKHX 3a7ad U 3a1ad C
MPAKTUYECKUM COJIEP>KaHUEM;

¢ pa3BUTHE WHTEIUICKTYyalbHBIX M TBOPYECKHUX CIOCOOHOCTEW OOydJaronmxcs, MO3HABATEIBHON
AKTUBHOCTH, UCCIIEOBATEIICKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

e (opmupoBanue (PYHKIHOHATHHONW TPAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHH: YMEHHE pacro3HaBaTh
MPOSIBJICHUSI T€OMETPUUYECKUX TOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX >KHU3HEHHBIX
CUTyallUsiX W TPH HU3YYCHHUH JPYTUX YYCOHBIX TIPEIMETOB, TMPOSIBICHUS 3aBUCHMOCTCH U
3aKOHOMEPHOCTEH, (POPMYITHPOBATH UX HA SI3IKE TEOMETPUU U CO3/IaBATh T€OMETPUYECKUE MOJECIIH,
MIPUMEHSATh OCBOCHHBIA T€OMETPUYECKUI anmapar Jijisl perieHus: MpakTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
WHTEPIPETUPOBATH U OIEHUBATH MOJTYYECHHBIE PE3YIbTAThI.

OTnnuuTenbHOM 0COOCHHOCTHIO MPOTPAMMBI SBJIIETCS BKIIOUEHHE B KypC CTEPEOMETPUHU B Haudaje €ro
M3Y4YEHUS 3aJa4, PelIaeMbIX Ha YPOBHE MHTYUTUBHOTO TO3HAHUS, U OTIPENEIEHHBIM 00pa30M O praHru30BaHHAS
paboTa Haa HHUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO ¥ TMPOCTPAHCTBEHHOTO MBIILICHUS,
CTUMYJIUPYET MPOTEKAHNE HHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY W3yUEHUIO MPEIMeETa.

[Ipeanourenne oTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOJY OOYy4Y€HHUS, TO €CTh TEOPETHYECKUE
3HaHUSI HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-TIPAKTHYECKON JesTenbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Y YJAIIMXCS B Kypce CTEPEOMETPHUH MPOBOJAUTCS 3a CUET pelieHus 3a/1ad
Ha CO3/IaHHE TMPOCTPAHCTBEHHBIX OOpa30B W 3a/lad Ha OMEPUPOBAHHE IMPOCTPAHCTBEHHBIMU OOpa3aMm.
Coznanue oOpasza IpOBOAUTCS C OTIOPOM HA HAIJITHOCTD, & OIIEPUPOBAHUE 00PA30M — B YCIIOBUAX OTBIICUECHHUS
OT HArJISITHOCTH, MBICJICHHOTO U3MEHEHHSI €T0 UCXOJHOTO COJIEP>KaHMSI.

OcHoBHbIE cojaepkaTenbHble JTUHMM Kypca «['eomerpum» B 10-11 kiaccax: «MHOrorpaHHUKHY,
«[IpsiMble W TUTOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», «BeKkTopsl U KOOPAWMHATHI B TIPOCTPAHCTBE.
@opMHpOBaHKE JIOTHYECKUX YMEHUHN pacHpeiessieTcss HE TOJIBKO MO COAEPKATEIbHBIM JIMHUAM, HO U O T0J1aM
0o0y4eHHs Ha yPOBHE CpeIHEro o01ero oopazoBaHus.

Copnepxanne oOpa3oBaHHS, COOTBETCTBYIOLEE TPEAMETHBIM pe3ylibTaTaM OCBOEHHS pabodeit
MPOrpaMMbl, paclpeAeaEHHbIM MO rojaM O0y4eHHs, CTPYKTYPHUPOBAHO TakUM OOpa3oM, YTOOBI OBJIAJICHHE
F€OMETPUUYECKMMHU TOHATUSAMHU M HaBBIKAMH OCYLIECTBISJIOCh IOCJIENOBATEIBHO M IOCTYNATENIBbHO, C
coONIoIcHHEeM TMPHUHIMIIA [PEEeMCTBEHHOCTH, YTOObl HOBBIE€ 3HAHMSI BKIIOYAINCh B OOIIYI0 CHCTEMY
TeOMETPUUECKUX TMPEJCTaBlICHU oOydarouuxcs, pacmupsss u  yrayomsss e€, o0pa3ys MpouHbIe
MHOYECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henento B 10 knacce u 1 yac B Henento B 11 kiacce, Bcero

3a 1Ba roga oOy4yeHus - 102 yuyeOHBIX Jaca.
COLEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpuH. Touka, MpsiMas, IUIOCKOCTh, MpocTpaHcTBO. I[lonsTHE 00
AKCUOMAaTHUYECKOM IOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosiokeHHMEe NOpSAMbIX B IPOCTPAHCTBE: IEPECEKAIOLIMECS, MapajluieIbHblE U
CKpenuBaromuecs npsamele. [lapamienbHOCTh NPAMBIX U MJIOCKOCTEN B MIPOCTPAHCTBE: MapajuieibHbIE PSIMbIE
B IPOCTPAHCTBE; MAPAUIEIbHOCTh TPEX MPAMBIX; MAPaUIEIbHOCTh MPSAMONM M IUIOCKOCTH. YTJBI C
COHANpPaBJICHHBIMA CTOPOHAMU; YroJl MEXAY MNpSAMBIMH B TIpOCTpaHCTBE. llapannenbHOCTh IJIOCKOCTEM:
napajuieNibHble MJIOCKOCTH; CBOWCTBA MapaieNbHbIX IUIockocTel. [Ipocreiimne mpocTpaHCTBEHHbIE (UTYPHI
Ha TUIOCKOCTH: T€Tpadp, Ky0, mapasieienure ; TOCTPOCHUE CEUCHUH.

[lepneHUKyYISPHOCTh MPSMOM M TJIOCKOCTH: NMEPHEHAUKYISAPHBIE MPSIMbIE€ B MPOCTPAHCTBE, NPSIMbIE
napajuieJbHble U NEPHEHANKYJIAPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH MNPSIMOW M IUIOCKOCTH,
TeopeMa O MpsAMON MEePHEeHIUKYISIPHOW IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YIrOJl MEXIy HOpsMOMl u
IJIOCKOCTBIO; JIBYTPaHHBIM YroJi, JIMHEWHBIH yroa AByrpaHHoro yria. [lepneHaukynsp M HaKJIOHHBIE:
paccTosiHUEe OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, TPOEKIUsl (UTYPHI Ha MIOCKOCTb.
[lepneHUKYISPHOCTh TJIOCKOCTEH: MpU3HAK NEePIEeHIUKYISIPHOCTH JBYX IUIocKOocTed. Teopema o Tpéx
NepHeHNKYIIIpax.

MHoOrorpaHHuKHU



IloHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHMKA, BBIIYKJIBIE W  HEBBIIYKJIbIE
MHOTOTPaHHHUKHU; pa3BEPTKAa MHOrorpaHHuka. llpmsma: N-yrojpHas npusma; rpaHd M OCHOBAaHMS IPU3MBI;
npsMasi 1 HaKJIOHHAs MPU3Mbl; OOKOBAas M MOJHAS MOBEPXHOCTH MpU3MbI. [lapamnenenumnen, IpsMOyroIbHbINA
napajJiesienune] u ero cBoicraa. [lupamuga: N-yrompHast mupamMuaa, TpaHd U OCHOBaHWE MUPAMUIBL; OOKOBas
U TI0JHAs MOBEPXHOCTh IUPAMM/IbI; NIpaBUJIbHASA M yCEU€HHas NupamMuia. DJIEMEHTbl NPU3Mbl U ITUPAMMUJIBL.
[IpaBuibHBIE MHOTOTPAaHHUKHU: MOHSATHE IPABWJIBHOTO MHOTOTPAHHMKA; MpaBUJIbHAS IpU3Ma U IpaBUIbHAA
NUpaMUa; IPaBUIIbHAS TPEYTOJIbHAS MUPaMUIa U TPABUIIbHBINA TeTpasap; KyO. [IpencraBieHre o mpaBUIIbHBIX
MHOTOTPaHHHUKAaX: OKTa3/p, A0AeKa3Ap U ukocayap. CedyeHus Mpu3Mbl U TUPAMUIBL.

CuMMeTpusi B INPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPAMOM, IUIOCKOCTU. OIJIEMEHTHI
CUMMETPUHU B IUpaMUJax, Napaieienunenax, IpaBuIbHbIX MHOTOTpaHHHUKAX.

Brranciienue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHainy, yrisl. [nomans 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH MPSAMOM IMPU3MBI, IJIOLIA/b OCHOBAHMM, TeopemMa O OOKOBOI MOBEPXHOCTH MPSAMOM
npusMel. [lnomanbs OOKOBOW MOBEPXHOCTH M NOBEPXHOCTH MPAaBUIBHOW MUPAMHJbI, TEOpeMa O IUIOLIaax
yceuéHHo# nupamubl. [lonstue 06 06béme. O6bEM MUPaMUIbI, TPU3MBIL.

[lonoGHble Tena B mpocTpaHcTBe. COOTHONIEHHS MEXIYy IUIOLIAIASIMH MHOBEpXHOCTEH, 00BEMaMH
MOI00OHBIX Tel.

11 KJIACC

Tena ppamenust

Hunuaapuyeckas MOBEPXHOCTb, O0Opa3yrolue IMWIMHIPUYECKON MOBEPXHOCTH, OCh LMJIMHIPUYECKON
noBepxHocTU. {umuHIap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00pasyomias M OCh; IJIOLAAb OOKOBOW H
ITOJIHOW MTOBEPXHOCTH.

Konnyeckass moBepxXxHOCTb, 00pa3ylolllie KOHHYECKON IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOMN
noBepxHocTU. KoHyc: ocHOBaHuE U BepllivHa, 00pa3yrolas U 0Ch; IJI0Magb OOKOBOI U MOJHOM MOBEPXHOCTH.
VY ceu€HHBIN KOHYC: 00pa3yroNIre U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTH.

Cdepa u map: ueHtp, paauyc, AMAMETpP; IUIOIIAJb MOBEPXHOCTH chepbl. B3zauMHoe pacmnosioxeHue
cdepsl U IIIOCKOCTH; KacaTeabHas IMIIOCKOCTh K cdepe; tuiomaas chepsl.

N3006pakeHue Tes BpallleHHsl Ha MI0CKOCTH. Pa3BépTka UIMHAPA U KOHYca.

KomOuHanuu Ten BpalleHuss U MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONMCaHHBIM OKoJIO cdepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHMK, WJIM TEJIO BPAIICHU.

[Tonsatue 06 oOwvEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJHHOTO
napajiesnenunena u cineacTsus u3 He€. O0bEM nunuHapa, kKonyca. O0bEM 1Iapa 1 miomanb cepsl.

ITonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIy IUIOLIAJsIMU HOBEpXHOCTEH, 00BEMaMu
MOIO0OHEBIX TEIL.

Ceuenus muwimHApa (NAapauieIbHO M HEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca (mapajuiesbHoe
OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BEPILNHY), CeUEHUs 1apa.

BekTopbl H KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockocTH U B npocTpaHCTBe. CII0XKEHHE M BBIYMTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpPA Ha
yucio. PasznoxkeHue BeKTopa mo TpEM HEKOMIUIaHApHbIM BekTopaM. IlpaBwiio napamnenenunena. Pemenue
3a/a4, CBA3aHHBIX C NIPUMEHEHHEM IIPAaBWI ACUCTBUM ¢ BeKTopamu. lIpsmoyroisibHas cuctema KOOpAMHAT B
npocrpadcTee. Koopaunarel Bektopa. Ilpocrelimme 3amaum B KOOpAMHATaxX. YTOJI MEXIYy BEKTOpPaMHU.
CkansipHoe IPOM3BENECHUE BEKTOPOB. BbIUnCIIEHHE YITIOB MEXKIY HNPSIMBIMU U IUIOCKOCTAMH. KoopauHaTHO-
BEKTOPHBIN METOJ PU PELIEHUH F€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO peamera «MaTteMaTHKay XapaKTepu3yloTCs:

I'paxnanckoe Bocnutanue:

Cc(OPMHUPOBAHHOCTHIO TPAKIAHCKONW MO3UIMK 00yYarOMErocss Kak aKTHBHOTO M OTBETCTBEHHOTO 4JIeHA
pPOCCHICKOTO OOIIecTBa, MPEACTaBICHUEM O MaTeMaTHYECKHMX OCHOBAaX (DYHKIMOHUPOBAHUSA Pa3TMUHBIX
CTPYKTYp, SBICHHMH, NpOLENyp TpakIaHCKOro oOmiectBa (BBIOOPBI, OMPOCHl W 1p.), YMEHHEM
B3aUMO/ICHICTBOBATh C COLIMATIbHBIMU HUHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIUSMU U Ha3HAUECHUEM.

IIaTpuoTnyeckoe BociuTAHHE:

c(OPMHUPOBAHHOCTHIO POCCHICKOMN TPaKTAHCKON MICHTHYHOCTH, YBOKEHUS K MPOILJIOMY U HACTOSIIEMY
pOCCHUICKON MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHDKEHHUSM POCCUHCKHX MaTeMaTHKOB H
POCCHIICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTH)KEHUW B APYIMX HAyKaX, TEXHOJIOTHSX,
cdepax S3KOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHMEM JYyXOBHBIX II€EHHOCTEH POCCHMCKOro Hapoja; c(pOopMHUPOBAHHOCTbIO HPABCTBEHHOTO
CO3HAHMSI, STUYECKOIO IMOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUH HayKu U
JeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKUM OTHOILIEHHUEM K MUDY, BKJIOUasl 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEIIeHUN, pacCyKICHHI; BOCHPUUMYHMBOCTBIO K MaTEeMaTHMYECKHM acleKTaM pa3MYHbIX BHJIOB
HCKYCCTBA.

du3znyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO yMEHHS MPUMEHATh MaTeMaTHYeCKWe 3HaHUs B HHTEpecax 370pOBOr0 H
Oe3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO (370pOBOE MHUTAHHUE,
cOaJaHCUpPOBAaHHBIM pEXHUM 3aHATHM M OTAbIXa, peryiuspHas ¢u3nyeckas aKTUBHOCTH); (U3UYECKOTO
COBEPIICHCTBOBAHHUS, IPU 3aHATUSX CIIOPTUBHO-0310POBUTEIHHON JESITENLHOCTHIO.

TpynoBoe BocnuTanue:

FOTOBHOCTBIO K TpPYAY, OCO3HAHMEM ILIEHHOCTH TPYJOJIOOUS; HHTEPECOM K pazIU4HbIM cdepam
npodeccnoHaNbHOMN /eATEeNbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW W €€ MPUJIOKEHUSMHU, YMEHUEM COBEpIIaTh
OCO3HAHHBIN BBIOOP Oynymiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TIJIaHBI; TOTOBHOCTBIO H
CIIOCOOHOCTBIO K MAaTeMaTHYecKoMy OOpa30BaHHI0O M €aMOOOpa30BaHHMIO Ha TMPOTSDKEHWU BCEM KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEUICHUH MTPAKTHYECKUX 3a7]ad MaTeMaTHUeCKON HApaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYIbTYPbl, MOHUMAHHEM BIMSIHHS COLIMAIHLHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE TMPUPOJAHONM M COLMAIBHOM Cpelbl, OCO3HAaHHEM TJI00aTbHOrO Xapakrepa
HKOJIOTMYECKUX MpOoOJieM; OpuUEeHTalllel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJis pelleHus 3aaad B
o0nacTu OKpyXaroliei cpeipl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKM HMX BO3MOXXHBIX IOCIEICTBUN Ui
OKPY’KaIOIel CPeIbl.

LleHHOCTH HAYYHOT O MO3HAHUS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU H
OOIIECTBEHHON MPAKTUKK, TTOHMMAaHUEM MaTeMaTH4eCKOW HayKu Kak cgepbl YelIOBEYECKOU NesSTeNbHOCTH,
9TamoB €€ pa3BUTHS U 3HAYMMOCTH Ui Pa3BUTHUS LMBHIM3ALMK; OBJAJCHUEM SI3BIKOM MAaTEMaTHKU H
MaTeMaTHYeCKONH KyIbTYpOH KakK CPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEITeIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble  pe3ylbTaThl  OCBOGHHUS  NporpaMMbl  yueOHOro mpeamera «MaremMaTHKa»
XapaKTEepPU3YIOTCS  OBJIAJICHHEM YHHBEPCATbHBIMU HO3ZHAGAMENbHBIMU  OClCMBUIMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OetiCMBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHbIMU OeUCMBUIMU.

1) Vuusepcanvhvie noznasamensuule oeticmaust, 0becneyusarom Gopmuposanue 6a306bix KOZHUMUGHbIX
npoyeccog 00y4arouuxcs (0coeHue Memooo8 NO3ZHAHUAL OKPYHCAIOue20 Mupa, HpUMeHeHue J0SUYECKUX,
uccie008amenbCKux onepayull, ymeHut pabomams ¢ uHghopmayuetl).

ba3oBrble Jornyeckue 1eHCTBHUA:

® BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMATUYECKUX OOBEKTOB, MOHSTHUH,

OTHONIICHUH MEXIy MOHATHUSAMH; (OPMYIUpPOBaTh OMNpEACTCHUS TMOHITHUN; YCTaHABIMBATH



CYIIECTBEHHBIN MpHU3HAK KiIaccU(UKAIMM, OCHOBAaHUS sl 0OOOIIEHUS M CpPaBHEHHS, KPUTEPUHU
IIPOBOJIUMOIO aHAIN3a;

BOCIPUHUMATh, (OPMYITUPOBATH U IPEOOPA30BHIBATE CYXKICHUS: YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIE;

BBISIBJIATh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHBOpEYHs B (DakTaX, JaHHBIX,
HAOMIONEHUSAX M YTBEPKICHHSX; Mpelaratb KPUTEPUH IS BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUNL;

JenaTb BBIBOJABI C  HCIIOJNB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H  WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHUH (TmpsiMble W OT
MPOTHBHOTO), BEICTPAUBATh apTyMEHTAIUIO, TIPUBOIUTH MIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh cI0co0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BApHAHTOB pEIlIEHUs], BBIOUPATh
HauboJee NOAXOAAIUMN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBareibcKue AeiicTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEOBATENbCKUA MHCTPYMEHT MO3HaHUA; (POPMYINpPOBaTh BOMPOCHI,
¢bukcupyole MnpoTUBOpeYne, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE, (OpPMHUPOBATh
TUIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEJOBAaHHE IO YCTaHOBJIEHHUIO
O0COOEHHOCTE MaTeMaTH4YecKoro OO0BEeKTa, SIBICHHUS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEN MEXIY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMoCTOSITENIbHO  (OPMYIUPOBAaTh O000OIIEHHS W BBIBOJABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJIO/IEHUs, HMCCIE0BAHUS, OLIEHWBATh JOCTOBEPHOCTH IIOJyYEHHBIX PpE3YyJlbTAaTOB, BBHIBOJIOB H
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IPOLIECCA, a TAKXKE BBIJBUIATh NPEINOJIOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

2)

BBISBIIATh Je(PUINTH WHPOPMAIIMHY, TaHHBIX, HEOOXOJIUMBIX JIJIsl OTBETA HA BOIPOC W JUIS PEIICHUS
3aJauu;

BBIOMPaTh WH(GOPMAIMIO U3 UCTOYHUKOB PA3IUMYHBIX THUIIOB, aHAIM3HPOBATh, CHCTEMATH3HPOBATh U
UHTEPIPETUPOBATh HHPOPMAIIUIO PA3ITUYHBIX BHJIOB U (POPM MPEIICTABICHIS,

CTPYKTYpUpPOBaTh HWHQPOPMAIIHIO, TMPEACTABIATE €€ B pa3iuyHbIX (OopMax, WILIFOCTPHUPOBATh
rpapuvecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSTEIILHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.
Vhusepcanvhvle KOMMYHUKAMUBHbBIE Oelicmeusi, 00ecneyusaiom copmuposaHHoOCmy COYUATbHBIX

HABBIKOB 0OYUAIOWUXCAL.
OO01menue:

BOCIPUHUMATh U (OPMYIUPOBATh CYXKJIEHHS B COOTBETCTBHM C YCIOBUSIMU U LEJISAMU OOLICHMS;
SCHO, TOYHO, I'PAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M INHCbMEHHBIX TEKCTaX, IaBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a]jaui, KOMMEHTUPOBATh MOJIy4eHHBIH pe3ysbTaT;

B X0J€ OOCYXJEHMsI 3aJlaBaTb BOIPOCHI 10 CYLIECTBY OOCYKIaeMOH TeMbl, MPOOJIEMBI, pelaeMoin
3aJjaud, BBICKA3bIBaTh MJIEM, HALIEJIEHHbIE HA IIOUMCK PELICHMsI; COMOCTABIATh CBOU CYXAEHUS C
CYXKJEHUSMHM JIpYTUX YYaCTHUKOB JAManora, oOHAapyXHBaTh pa3iMylMe M CXOJCTBO MO3MLUH; B
KOPpEKTHOH opme (HGopMyIHpOBaTh pa3HOITIACHS, CBOU BO3PAKECHHUS;

NpPEICTaBIATh  pe3ylbTaThl  pPEUIeHHs  3a7ayd, OKCIEPUMEHTAa, HUCCIEAOBAaHUS, MPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C Y4ETOM 3a/ad Mpe3eHTAlud M OCOOEHHOCTEH
ayJMTOPHUH.

CoTpyannuecTBo:

MOHUMATh U UCTHOJB30BaTh MPEUMYIECTBA KOMaHJAHONW M MHIWBUIYATbHOUW pabOTHl MpU pelIeHUN
yu4eOHBIX 3a7a4; MPUHUMATh I[elb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIUIo
COBMECTHOUM paboThI, paclpenessaTh BUAbI paboT, JOTOBapUBATLCS, OOCYKIaTh MPOIECC U Pe3ybTat
paboTel; 0600111aTh MHEHHS] HECKOJBKUX JIIOJIEH;

y4acTBOBATh B I'PYMIOBBIX GopMax paboThl (0OCykaeHUs,, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBIMOJHATH CBOK YacTh pabOThI U KOOPAWHHPOBATH CBOU ACUCTBHS C OPYTUMH YJICHAMH



KOMaH/pl, OIICHMBAaTh KAadyeCTBO CBOEr0 BKJIaJAa B OOWMA MNPOAYKT 1O  KPUTEPHUSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

3) Vuusepcanvuvie pecynamueHnsle Oelicmsus, 00ecneuusaronm Qopmuposanue CMulCio8blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOS TUUHOCTU.

Camoopranuszanus:

® COCTaBJATH IUIaH, AITOPUTM DPEUICHUS 33Ja4H, BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMMEIOIIUXCS
pPeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUIMA
¢ y4€TOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

e BJAJeTh HABBIKAMH II03HABATENILHOW pe(IeKCHH KaKk OCO3HAHUS COBEpIIAEMBIX JICHCTBUH U
MBICTUTEIBHBIX TPOIECCOB, WX PE3YJIBTATOB; BIIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJI
mporiecca 1 pe3yibTara pelieHus MaTeMaTHYeCcKO 3a1a4H;

® TPEIBUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTh IIPU PELICHUHU 33/a4H, BHOCUTh KOPPEKTUBHI B
JEATeNbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIICHMBaTh COOTBETCTBHE pe3yibTaTa IEU M YCIOBHSAM, OOBSCHATH NMPUYUHBI JOCTHIKCHHUS WIH
HEIOCTIKEHHS PE3YJIbTaTOB JAEATEIBHOCTH, HAaXOAWTh OIMIMOKY, NaBaTh OIEHKY NPHOOPETEHHOMY
OTIBITY.

MNPEIMETHBIE PE3YJbTATHBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOYKA, IPSIMasi, MIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHHH T€OMETPHUECKUX 3a/1a4.

OmnepupoBaTh MOHATUSMHE: MTAPATUIETHPHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX H TUIOCKOCTEH.

KnaccugumnmposaTh B3anMHOE PACIIONIOKEHHUE PSMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMHU: ABYTPAHHBIA YTOJI, TPaHH JBYIPaHHOTO yria, pedpo JABYTPaHHOTO YTIJIa;
JUHENHBIN yroJl ABYIPaHHOTO YIiia; TpaJycHas Mepa JBYTPaHHOIO yIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBIMYKIbIH MHOTOTPAHHUK, AJIEMEHTHI
MHOTOTpaHHUKA, TPAaBUIbHBI MHOTOTPAaHHHUK.

PacrioznaBaTh  OCHOBHbIE  BHUABl  MHOTOTPAaHHHKOB  (MHUpamMuAa; MPU3Ma,  MPSIMOYTOJIBHBIN
napajuiesienumnen, Kyo).

KnaccudumupoBaTh MHOTOTpPaHHHKH, BBIOMpass OCHOBAaHHS Ui KiacCHU(UKAIUU (BBIMYKIBIC W
HEBBINYKJIble  MHOTOTPAHHUKH, TMpPAaBUIbHbIE MHOTOIPAaHHUKH; TpSAMble W  HAKJIOHHBIE  IPU3MBIL,
napasuieNenuneibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIONB3Ysl METO/I CIIEIOB.

Crpouth ceyeHUs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIC) IJIOCKUE YEpPTEXKHU M3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHUZY.

Pemartp 3aaun Ha HAXOXKJICHHE T'€OMETPUYECKUX BEIMYMH MO O0pas3laM WIM aJIroOpuTMam, MPUMEHSS
W3BECTHBIE AHAIUTUYECKHUE METOJbl MPHU PEIICHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3a/ad Ha BbIUYHCIICHHE
paccTOssHUNM MEXIy JABYMS TOYKaMH, OT TOYKH JO TMPSAMOH, OT TOYKHM JIO TUIOCKOCTH, MEXIy
CKPEILMBAIOIIUMHUCS TTPSIMBIMHU.

Pematp 3aaun Ha HAXOXKJICHHE T'€OMETPUYECKUX BEIMYMH MO OOpas3laM WIM aJIropuTMam, MPUMEHSS
W3BECTHBIC aHAIMTUYECKUE METOIbI MPU PELICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a]]a4 Ha BBIUYHCIICHHE YTIIOB
MEX]ly CKpPEIIMBAIOUIUMUCS TMPSIMBIMHU, MEXAY HPSAMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSMH, ABYTPaHHBIX
YTJIOB.

Boruncnsate 00bEMBI U MIIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUpaMuUa) ¢ MPUMEHEHHEM
¢dopMyn;  BBIYMCIATH  COOTHOUIEHHMS MEXIy IUIOIIAJsIMM  TOBEpPXHOCTeH, 00BbEMaMM  MOJOOHBIX
MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH; LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH (PUTYPBI.

W3BnekaTb, mNpeoOpa3oBbIBaTh M HMHTEPHOPETHPOBATh  MHGPOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTexXaxX U pUCYHKaX.

[IpumensTh reomerpuueckue GaxkTbl s PEIICHUs CTEPEOMETPUUYECKHX 3a/ad, MHpPEeArosararonux
HECKOJIBKO IIaroB perIeHus, eclid YCIOBUS PUMEHEHH 3a/1aHbl B SIBHOU GopMme.



[IpuMeHsTh MpocTelIIe MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMBI MPHU
peLIeHIH CTEPEOMETPUUYECKHX 3a/1aU.

[IpuBOUTE TpPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAC H JKU3HH, pACIO3HABATH
MIPOSIBJICHUE 3aKOHOB T'€OMETPHUHU B HCKYCCTBE.

[IpuMeHsTh MOJIydeHHBIC 3HAHWS Ha TPAKTHKE: aHATU3UPOBATH PEalbHBIC CUTYAllMM W TPUMEHSTH
W3yUCHHBIC TIOHATHS B IIpoIecce IOWCKAa pEIIeHHs MaTeMaTH4ecKH CQOpMyIUpOBaHHON MPOOIEMBI,
MOJICIUPOBATh peajbHbIE CHUTYyalld Ha S3bIKE TEOMETPHUM, WCCIEAOBAaTh IIOCTPOSHHBIE MOJEIN C
WCTIOJIb30BAHUEM T€OMETPHUCCKUX TOHATHHA M TEOpeM, ammapara ainreOpbl; pemarb NMpakTHYeCKHe 3aayM,
CBSI3aHHBIE C HAX0XKJICHHEM T€OMETPHUYECKIX BEIIMIHH.

11 KJIACC

OnepupoBaTh  THOHATHSAMHU:  LUWIMHAPUYECKAs  IMOBEPXHOCTb, 0Opasyiolue  MHIMHIPUYECKOU
MOBEPXHOCTH; IMJIMHIP; KOHHYECKAas IOBEPXHOCTh, OOpa3yroIne KOHUYECKOH IOBEPXHOCTH, KOHYC;
cepruyeckas MOBEPXHOCTD.

Pacnio3naBate Tena Bpamenust (HWJIMHIP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI MOJTYYEHHUSI TEJ BpallleHusl.

KnaccuduiupoBaTs B3auMHO€E pacmoiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHITHUSMU: IAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CErMEHTa; IapOBOM CIIOM,
OCHOBAHHE IIAPOBOTO CJIOSI, BRICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Beraucnare 00bEMBI M TUTOIIAAM TIOBEPXHOCTEH TEN BpAIEHUS, TEOMETPHUYECKUX TE C NMPHUMEHEHHEM
bopmy.

OmnepupoBaTh MOHIATHSIMHU: MHOTOTPAHHUK, BITUCAHHBIA B c(epy M ONMHCAHHBIA OKOJO cdepsl; cdepa,
BITMCAHHAs B MHOTOTPAHHHK HJIH TEJIO BPAIICHHUS.

BbIauciaTe COOTHOMEHMS MEX Ty TUTOIIA SIMH TTOBEPXHOCTEH 1 00BEMaMU TIOOOHBIX TEIl.

N300paxkaTs u3ydaemble GUTYPHI OT PYKH U ¢ TPUMEHEHUEM ITPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IUIOCKHE YEepPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BHUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHusl.

W3Bnekarb, MHTEpPOpEeTUpPOBaTH U  MNpeoOpa3oBbIBaTh  HMH(OpPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJICTaBICHHYIO Ha YePTEeKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyHATE IeHCTBUS CIIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHUCIIO,
OOBSICHSTH, KAKUMHU CBOMCTBAMHU OHH 00J1a1a10T.

[IpuMeHsTh npaBUiIO Napasuieenunesa.

OnepupoBaTh MOHATHSAMH: JEKapTOBBI KOOPAMWHATHI B TMPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, Yrojl MEXKIY BEKTOpaMH, CKaJsipHOE NMPOU3BEACHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxonuth cymMmmy BEKTOPOB U MPOW3BEIECHUE BEKTOpPA HA YHUCIO, YTOJ MEXAY BEKTOpaMH, CKaJISIPHOE
MIPOM3BEICHNE, PACKIIAAbIBATh BEKTOP 0 ABYM HEKOJTMHEAPHBIM BEKTOPaM.

3amaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKApPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl JUIs PEIICHUS CTEPEOMETPUUYECKUX 3a]lad, MPeIroiararolnx
HECKOJIBKO IIaroB PeILIeHus], €CIIU YCIOBUS IPUMEHEHUS 3a/IaHbl B IBHOU dopme.

Pemats npocreiinme reoMeTpuuecKre 3a/1a4 Ha MPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pemarp 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKHX OTHOIICHUNW W HAXOXKICHHE TI'€OMETPHUYECKUX
BETMYMH MO0 OOpasliaM WM alropuTMaM, HPUMEHSS W3BECTHbIE METOJbl IPH PEIICHUU CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a/1a4.

[IpuMeHsATh MpocTeiIe MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPHU
pelIeHNH CTEPEOMETPUYECKHX 3a/1ay.

[IpuBOUTH TpHUMEpPHl MaTEeMATUYECKUX 3aKOHOMEpPHOCTEH B TMPUPOAEC M JKHU3HH, pACIO3HABATh
MPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh TMOJydeHHBIE 3HAHUSA Ha TPAKTHKE: aHATU3UPOBATH peajbHbIE CHUTYyallUM W TPUMEHSThH
W3YYCHHBIE TIOHATHS B TPOILIECCE TIOMCKA PEIIeHUsS MaTeMaTH4YeCKH CHOPMYIUPOBAHHON MPOOIEMEI,
MOJENUPOBATh pealbHble CHTYallUd Ha S3bIKE TEOMETPUH, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHMEM TE€OMETPUYECKHX IMOHSATUH U TEOpeM, ammapaTa aiareOphl; pemiaTh MPaKTUYECKHe 3aadi,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BETUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSIMBIX H IJIOCKOCTEH
3 [NeprieHAUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN

4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KVIACC

Kouan4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uu¢poBbIe
Ne mi/m P Kontpoabnbie | IlpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl

1 Tena BpaiieHus 12
2 OO6BEMBI TEN 5 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1




[ToBTOpEenue, 060061ICHNE,
cucTeMaTu3anys 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

OcCHOBHEBIE TIOHATHUA CTEPCOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
[IpaBuna n300pakeHUs] HA PUCYHKAX:
M300pakeHUs TIOCKOCTEH, TapalIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsaTHs: MEPpECCKAOIMECHA IIIIOCKOCTH,
nepeCceKarmmecs npsamas U MI10CKOCTb

IlonsTHs: MnepeCCKaromuecs miIoCKOCTH,
nepeceKarmmecs npamas U MI10CKOCTb

3HaKOMCTBO C MHOTI'OI'paHHUKAaMHU,
I/1306pa)KeHI/IC MHOT'OI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YCPTECIKAX

HauanbHble cBefieHUs 0 KyOe U upaMue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

HauanbHble cBefieHHs 0 KyOe U upaMue,
uXx pa3BEépTku U Mojenu. CeueHus




MHOT'OI'paHHUKOB

TTonsaTre 00 aKCHOMATUUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

11

B3aumHoe pacnosoxeHue npsmbix B
MIPOCTPAHCTBE: MEepeCceKaroIecs,
napajuiesibHble U CKpPEIIUBaIOIINecs
MpsiMbIE

12

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
MIPOCTPAHCTBE: MMapaljie/IbHbIE MPSMBbIC B
MIPOCTPAHCTBE; MapaIeIbHOCTDh TPEX
MIPSIMBIX

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTBe: [lapannenbHOCTh NPSAMOil 1
MJI0CKOCTH

14

Vruei ¢ COHaAITPaBJICHHBIMU CTOPOHAMHU

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapanienbHOCTh MIIOCKOCTEM:

N S SN TSN




mapaJljICJIbHBIC IJIIOCKOCTU

18 CBoiicTBa napajienbHbIX TNIOCKOCTEH
[Ipocreiinye npocTpaHCTBEHHbBIE (PUTYPBI

19 Ha TUTIOCKOCTH: TeTpa’ip, Kyo,
napajuiesienunes

20 [TocTpoenue ceueHwmit

21 [TocTpoenue ceuenuii
Kontponsnas padota o teme "IIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN"
[lepneHMKyYIIPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U
NEPIECHIUKYIIAPHBIE K INIOCKOCTU

o5 [Ipsimbie mapanienbHbie U
NEPIECHIUKYIIIPHBIE K INIOCKOCTU

26 [Ipu3HaK NepneHIuKyJIIPHOCTH MPSMOU 1
IIJIOCKOCTH

97 [Ipu3HaK NeprneHAuKyJIIPHOCTH MPSMOU 1
IIJIOCKOCTH

08 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema 0 psAMO¥ NEPIIEHUKYIIAPHON
IJIOCKOCTH

30 Teopema 0 psAMOM NEPIIEHUKYIIAPHON

IIJIOCKOCTH




31

[IepnieHUKYIISAp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

32

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
HPSIMOM 10 IIJIOCKOCTH

33

[TepieHAMKYISAP U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

34

[TepieHAMKYNSAP U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHAE OT
MPSIMOM 10 MJIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJ
JBYTPAHHOTO yIiia

37

JIByrpaHHbI{ yroJi, TMHEUHBIA YTOJl
JIBYTPAHHOTO yTiia

38

[lepnieHAMKYASIPHOCTD MJIOCKOCTEM:
MIPU3HAK MEePHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEM

39

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MIPU3HAK MEePIEHINKYISIPHOCTU IBYX
IJIOCKOCTEN

40

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tp€x nmepneHAUKyIApax




42

Teopema o0 TpEX nepHEHANKYIIAPAX

43

Teopema o0 TpEX nepHEHANKYIIAPAX

44

KonTposnsHast paboTa o Temam

"[lepneH IUKYISIPHOCTD NPSMBIX U
miockoctel" u "YTIIbl MEXIy OPSIMBIMU U
I10cKoCTAMNU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAaHHUKH, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAaKIIOHHAs
MIPU3MBbI; OOKOBAas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajyiesenuIea U ero CBOMCTBa

48

[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu U
OCHOBaHUE NMHPaMU/Ibl; OOKOBAs U MOJTHAS
MMOBEPXHOCTh MMUPAMHU/IbI; IPABUIIbHAS U
yceuéHHas TupaMua

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MIPaBUIILHOI'O MHOTOTpPaHHUKA; IPAaBUJIbHAS
pyU3Ma U IpaBUIbHAs MUPaAMU/JIA;
[IpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U
MIPAaBUIIBHBIN TETPasip; KyO

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOTPaHHUKaX: OKTadp, NOJCKadIp U
MKOCadIp.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSIMOH, INIOCKOCTH.

o1 DneMEeHTbl CAMMETPUU B TUpaMuUax, 1
napaiesienumnes1ax, MpaBUIbHBIX
MHOTOT'paHHHKaX
59 Brranciienue 31eMeHTOB MHOTOTPaHHHKOB: 1
pé06pa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
53 MOBEPXHOCTHU TPSMOU MPU3MBI, TUTOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TPSMOU MTPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM MTUPAMUJIBI, 1
TeopeMa o IJIoIaau OOKOBOM MOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI
55 KonTtponsHas padoTa o Teme 1
"MHoOrorpaHHuKH"
56 [Tonsitre 06 06bEME 1
57 O06BEM TMpaMu bl 1
58 O06BEM TMpaMu bl 1
59 O0BEM TMpaMuUIBI 1
60 O0BEM TMpaMuUIBI 1
61 OO0BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O0BEM npu3MBbI 1
64 KonTtponsHast padota o teme "OO0bEMBI 1

MHOTOTPaHHUKOB"




65

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIHS
3Hanuil. [loctpoenue ceuenuii B
MHOTOTpaHHUKE

66

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHSI
3HaHUH. BpIYMCIIEHHE PACCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOM, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU

67

Wrorosas koHTposbHas paboTa

68

[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeIYMCIIEHNE YII0B: MEXKIY
CKPENTUBAIOIINUMHUCS TPSIMBIMH, MEXKTY
MPSIMOM M TIIIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTII0B MEXAY TUIOCKOCTSIMHU

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KonTpoubH
ble padoThl

IIpakTuyec
KHe padoThl

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
uudposeie
o0pa3oBarteib
Hble pecypchbl

Cdepa u map:
LCHTP, PAANYC,
JTHAMETP;
TUIOIIA/Th
TIOBEPXHOCTH

cepbl

B3anmuoe
pacrooxenme
cdepsl 1
TJIOCKOCTH;
KacaTeJTbHas
TJIOCKOCTH K
chepe;
I0LIa/1b
chepsl

N3obpaxenune
cdepsl, mapa

Ha TJIOCKOCTH.
Ceuenus mapa

Hunuaapudeck
ast
MTOBEPXHOCTb,
oOpazyromue
UWIMHAPUYECKO
1 IOBEPXHOCTH,
0Ch
UWIMHAPUIECKO
1 IOBEPXHOCTH

Hununaap:
OCHOBaHHS U
OokoBast
MIOBEPXHOCTb,
oOpa3ymomas u
OCh; IUIOIIATb
OOKOBOM U
MOJIHOM
MMOBEPXHOCTHU




N3ob6paxenue
HWIMHApA HA
TUIOCKOCTH.
PazBépTka
HWIAHIPA.
Ceuenus
HWIAHIPA
(TI0CKOCTHIO,
rapasieabHON
WA
MEPIICHAUKYIISP
HOW OCH
HUAITUHIPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOMN
TTOBEPXHOCTH,
OCh M BEPIIMHA
KOHHUYECKOMN
MMOBEPXHOCTHU

Konyc:
OCHOBAaHME U
BEpIINHA,
oOpasyromas u
OCb; ILJIOIIAb
OOKOBOH U
MOJTHOM
MMOBEPXHOCTHU

VceuéHHplit
KOHYC:
oOpa3ymomiue u
BBICOTA;
OCHOBAaHMA U
OoKoBas
MOBEPXHOCTh

10

N3o6paxxenue
KOHYCa Ha
IIJIOCKOCTH.
Passéprka
KOHYyca.
Ceuenus
KOHYyca




(T10CKOCTHIO,
napajuIeIbHON
OCHOBAaHHUIO, U
IIJIOCKOCTBIO,
MPOXOASAIIEN
yepes
BEpILHHY)

11

KomMmOunamus
TEJ BpaICHUS U
MHOTOTPaHHUKO
B

12

MHororpaHHuk,
OTMCAHHBIN
0K0JI0 chepsl;
chepa,
BMHCaHHAs B
MHOTOTPaHHUK
WM B TEJIO
BpaIeHUs

13

ITousatue 06
00BEMe.
OcCHOBHBIC
CBOMCTBA
00BEMOB Tell

14

O0BéM
HIHH]IPA,
KOHyca

15

O06bEM mapa u
TUTOIIATb
chepsl

16

[TonoGOHbIE TETA
B
MPOCTPAHCTBE.
CooTHOIIIEHUS
MEXIY
IUTOIIAAIMH
IIOBEPXHOCTEH,
00BEMaMH
MOJOOHEBIX TEI

17

KoHnTtponpHas
paboTa 1o
temam "Tena




BpaieHus" u
"O6bemsb! Ten"

18

Bekrop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUC
BEKTOPOB

20

YMHOXKEHNE
BEKTOpa Ha
qHCII0

21

Pasznoxenne
BEKTOPA I10
TpEM
HEKOMIUTAHAPH
BIM BEKTOpaM.
[IpaBuno
napajuiesienume
hit:}

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHECHHUEM
TIpaBUII
TNIEUCTBUI C
BEKTOPaMH

23

[IpsimoyronsHa
s cucTemMa
KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopnunatsi
BEKTOpa.
[Ipocreitmme
3a/1a44 B
KOOpJIuHaTax

24

Yron mexnay
BEKTOPAMH.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB

25

Brraucnenne
YTJIOB MEXIY
MPSIMBIMU U




IIJIOCKOCTAMHU

26

KoopaunarHo-
BEKTOPHBIN
METOJ1 IPH
pelieHuu
r€OMETPUYECKU
X 3a1a4

27

KontponbHas
paboTta 1o Teme
"BekTopsl 1
KOOpPJIMHATHI B
npocrpaHcTae”

28

[ToBTOpEHME,
000011eHNe U
CHUCTEeMaTH3alu
s 3HAHUI.
OCHOBHBIE
¢burypsi,
(baxThl,
TEOpEMBI Kypca
IJITAHUMETPUU

29

[ToBTOpEHME,
00001IeHNE 1
CHCTEMAaTU3alH
s 3HAHUH.
OCHOBHBIC
¢dburypsi,
(hakThl,
TEOPEMBI Kypca
MJIAHUMETPUHU

30

IToBTOpEHME,
000011IeHHE U
cHCTEMAaTH3aIH
s1 3HAHUH.
3amaun
TUIAHUMETPUU U
METOIBI UX
penieHus

31

[ToBTOpEHue,
00001IeHHE 1
cHCTeMaTH3aIu
s1 3HAaHUH.
3amaun




IUIAHUMETPUHU U
METO/IbI UX
peLeHus

32

[ToBTOpEHuUE,
o0o0mieHue u
cucTeMaTu3aIu
s1 3HAHU .
OcHoBHbIE
burypsl,
(axThl,
TEOPEMBI Kypca
CTEPEOMETPUU

33

Urorosas
KOHTPOJIbHAS
pabota

34

[ToBTOpEHME,
000011IeHNE U
cHCTeMaTH3aI’
s 3HAaHWH

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34
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