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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o reoMeTpuM COCTaBJIEHA HA OCHOBE TpeOoBaHUH K pe3ynbraTam ocBoeHus OOII
00O, mpencraBiaenubix B ®I'OC OOO, a Takke Ha OCHOBE XapaKTEPUCTHKHU IIJIAHUPYEMBIX
pe3yJabTaTOB JYyXOBHO-HPABCTBEHHOI'O pA3BUTHUS, BOCIUTAHHS U COLMAIM3ALMU  OOYyYaroIIUXcs,
NpeJCTaBICHHON B (hefepanbHOi pabodell mporpaMme BOCIUTAHUS U MOMJICKUT HETMOCPEACTBEHHOMY
NPUMEHEHMIO TIPU peau3aliiy 00s13aTeIbHON YacTh 00pa30oBaTeIbHON MPpOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMUsI.

[IporpamMma 1o reomeTpun oTpaxaeT ocHOBHbIe TpeboBanuss ®I'OC OOO K TUYHOCTHBIM,
MeTarnpeIMETHBIM U IPEMETHBIM Pe3yJIbTaTaM OCBOEHHS 00pa30BaTEIbHBIX IPOTPAMM.

[Iporpamma 1o reoMeTpuu AAET MPEACTaBICHUE O LEISIX OOY4YEeHHs, BOCIHUTAHUS U PA3BUTHUSA
oOyyaromuxcs CpeACcTBaMM y4eOHOro TMpeiMeTa, YCTaHAaBIMBAeT 00SA3aTENbHOE MPEAMETHOE
coJiepKaHue, MPeyCMaTPUBAET PaCIpeesieHHE ero Mo KJIaccaM U CTPYKTYPHPOBAHUE €T0 10 pa3zieinaM
U TeMaM Kypca, HOa€T pacrnpeiesieHHe Y4YeOHBIX 4YacoB [0 TEMaTHYEeCKUM pas3jenaM Kypca H
MOCTIeIOBATEIbHOCTh UX M3YUYCHHS C YUYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOTHKH
yueOHOTro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXCs; ONMpeaeisieT BO3SMOXKHOCTH MpeaMeTa
IUIsL peau3aluy TpeOOBaHUH K pe3ysibTaTaM OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs,
TpeOOBaHMH K pe3yjibTaTaM OOY4YeHHs TE€OMETPHHM, a TaKKe OCHOBHBIX BHJOB JIEATEILHOCTH
00yJaronuxcs.

HEJA N3YYEHUSA YYEBHOI'O IPEIMETA «I'EOMETPUS

BaxHOoCTh yueOHOTro Kypca reOMETpUH Ha YPOBHE CpPEIHEro ooimero oopazoBanus o0ycIOBICHA
NPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEAMETHBIX pE3yJIbTaTOB OOYUYEHHS T'€OMETPHH B
HamNpaBICHUU  JUYHOCTHOTO  Pa3BUTUSA  oOydwaromuxcs, (GOpMHpPOBaHUS  (PYHKUIMOHAIBHOM
MaTEeMaTHYeCKOM TPaMOTHOCTH, M3YyUEHUs JAPYTHMX y4eOHBIX AUCUUIUIMH. Pa3BuTHe y oOyuarommxcs
NpPaBUWIBHBIX TPEJICTABIEHUH O CYIIHOCTH U MPOUCXOXKACHUU TE€OMETPHUECKUX aOCTpakuui,
COOTHOILICHUHU PEaIbHOI0 U UICAIBHOIO, XapaKTepPe OTPAKEHHUsI MAaTEMATUYECKOW HAyKOH SIBICHUN U
IPOIIECCOB PEATbHOTO MHpa, MECT€ TE€OMETPUM B CHCTEME HAyK M pOJM MaTeMaTHYECKOTro
MOJICIMPOBAaHUsI B HAYYHOM IIO3HAHMM M B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYUYHOTO
MHUPOBO33PEHHUS YYALIUXCS, a TaKKe KAuyeCTB MBIIJICHHUS, HEOOXOJUMBIX IS aJalTalud B
COBPEMEHHOM OOIIIEeCTBE.

I'eomeTpust sBIsIETCS OAHUM M3 0a30BBIX NPEIMETOB HA YPOBHE CpPEeTHEro oOIIero o0pa3oBaHMs,
Tak Kak o0ecrneuynBaeT BO3MOXKHOCTh  M3yUEHHMs KaKk JUCHUIUIMH  €CTECTBEHHO-HAYYHOM
HANpaBJICHHOCTH, TaK U TyMaHUTApHOU.

Jlornueckoe MbIIIeHHE, (OPMUPYEMOE NPU HM3YYCHUH OOYYAIONIMMHUCS TMOHATUHHBIX OCHOB
T€OMETPHUH U TIOCTPOCHUU IIETIOYKH JJOTMYECKUX YTBEPKIACHUHN B X0JI€ PEIIeHUs] TEOMETPUYECKHX 3a/1a4,
YMEHHUE BBIABUIaTh U ONPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHICHUH 3a/ad
€CTECTBEHHO-HAYyYHOTO [TUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE HUIPaeT CYIIECTBEHHYIO POJIb BO BCEX OOJACTIX
JesTeIbHOCTH 4yenioBeka. OpHeHTalus 4YejoBeKa BO BPEMEHHM W MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBHE €ro COIMAIBHOrO OBbITHSA, (opMa OTpakEHUs OKPYXKAIOIIEro MHUpPA, YCJIOBHE YCIEIIHOTO
MO3HAHUS M AaKTUBHOIO MpeoOpa3oBaHusl AEHCTBUTENBHOCTH. OnepHpOBaHHE NPOCTPAHCTBECHHBIMU
oOpazaMu OOBEAMHSET pas3Hble BHUAbI Y4eOHOW M TPYJOBOHM JAEATENBHOCTH, SIBISETCS OJHUM U3
npoeCCUOHATBHO BaXXHBIX KayeCTB, MO3TOMY akTyajbHa 3ajgada (HOpMUPOBaHHS Yy OOyYaIOIIMXCS
MPOCTPAHCTBEHHOTO MBINUICHUS! KaK pa3HOBHIHOCTH OOpPa3HOTO MBIIIICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B TIOATOTOBKE K MPAKTUYECKOH NEATETbHOCTH 110 MHOTUM HAIIPABICHHSM.

Llenb ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpus» Ha 6a30BOM ypOBHE OOy4YeHHS —
o011eo0pa3oBaTeabHOE U OOIMIEKYIBTYPHOE Pa3BUTHE O0yUYAOIIUXCS Yepe3 00ecTieueHue BOZMOKHOCTH
npuoOpeTeHUs U HCIOJIb30BAaHHMS CHUCTEMAaTHUECKUX TE€OMETPHYECKHX 3HAaHMW H  JCHCTBU,



creun(pUIHBIX TEOMETPHH, BO3MOKHOCTH YCIEIIHOTO MPOAOIDKEHHS 00pa30BaHUs MO CIIEIHUATBHOCTSIM,
HE CBSI3aHHBIM C TPUKJIAIHBIM UCIIOJIb30BAaHUEM I'€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HAYCHA I OOYyYaroIuXcs CpeaHen
IIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHECHUN Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHusl.
Taxum oOpaszom, oOydaroniuecst Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIIME MaTeMaTHYECKUE YMEHUS,
CBSI3aHHBIE CO CTEUU(UKON TeOMETPUM U HEOOXOUMBIE ISl )KU3HU B COBpeMEHHOM obiiectBe. Kpome
3TOTr0, OHU UMEIOT BO3MOXKHOCTh M3Y4YHTh I'€OMETpHUI0 Ooiiee riryOoKo, ecu B JalbHEHIIeM BOZHUKHET
HEO0XOIUMOCTh B T€OMETPUYECKHX 3HAHUAX B MPO(HECCHOHAIBHON A TEIbHOCTH.

JIOCTIKEHHE eI OCBOCHHUSI MPOTrPaMMBbl 00ECTIEUUBACTCS PELICHUEM COOTBETCTBYIOIIMX 3a/1ad.
[TpuoputeTHBIMH 3a7ayamMu OCBOeHHs Kypca «l'eomerpum» Ha 6a3zoBoMm ypoBHe B 10—11 kimaccax
SBIISTIOTCSL:

e (opMupoBaHHe NMPEACTABICHUS O TEOMETPUH KaK YaCTH MHPOBOM KYJBTYPhl U OCO3HAHHE €&

B3aMMOCBSI3HU C OKPY’KAIOIINM MUPOM,;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJaX BpallleHHs KaK O BaKHEHIINX
MaTeMaTHYEeCKUX MOJIENAX, MO3BOJSIOMIMX ONUCHIBATh M U3y4YaTh pasHbC SBICHUS
OKPY’KaIOIIEeTo MUPA;

e (dopMupoBaHHEe yMEHHS pACIO3HABATh Ha 4YepPTEekKaxX, MOJCNIAX MU B pPEaTbHOM MHpE
MHOTOT'PaHHHUKH U TeJla BPaIICHUS;

e OBJIAJICHHE METO/IaMU PEIICHUS 33/1a4 Ha MOCTPOCHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMupoBaHHEe yMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSATHSIMH O MHOTOTPAHHUKAX M TeJax
BpAIlEHHsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE QITOPUTMAMHU pELICHUS OCHOBHBIX THIIOB 3ajad; (opMHUpOBaHHE YMEHHS
MIPOBOJIUTH HECIIOXKHBIE JIOKA3aTEIbHbIE PACCYXIECHUS B XOJ€ PELICHHUS CTEPEOMETPHUECKUX
3a7a4 ¥ 3a/1a4 C MPAaKTUYECKUM COJIepKAHUEM;

e Pa3BUTHE MHTEIICKTYAIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH 00ydaromuxcs, MO3HABATEIbHOM
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (yHKIMOHAIBHOW TPAMOTHOCTH, pEJIEBAHTHOW TEOMETPUU: YyMEHHE
pacro3HaBaTh NPOSIBICHUS T€OMETPHUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYALMSIX U IPU U3YUYCHUH JPYTUX YUEOHBIX MIPEIMETOB, MPOSIBICHHS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHpPOBaTh MX Ha A3BIKE T€OMETPHHM W CO3JaBaTh
reOMETPUUECKUE MOJICNIH, NMPUMEHATh OCBOCHHBIN I'€OMETPHUUECKUI ammapaT A perieHHs
MPAKTUKO-OPUEHTHUPOBAHHBIX 33734, WHTEPIPETUPOBaTh U  OLEHUBATh  IOJYYCHHbIC
pe3yabTaThl.

OTnuuuTeNbHOW O0COOEHHOCTBIO TMPOTPAaMMBI SIBISETCS BKJIIOYEHHE B KypC CTEpPEOMETpPUU B
Hayaje ero M3y4eHHUs 3a/ay, pPElIaeMbIX Ha YPOBHE HMHTYUTHUBHOIO TO3HAHUS, U ONpPEACIEHHBIM
oOpa3oMm opraHm3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIHPYET MPOTEKaHUE MHTYUTHBHBIX MPOLIECCOB, MOTHBHPYET K
JanbHeHIeMy U3yYeHHIO MTPeIMETa.

[Ipennourenue oTAAETCS HATTAAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHS, TO €CTh TEOPETUUECKHE
3HAaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-IPAKTUYECKOH aesTenbHOCTU. Pa3zButHe
IIPOCTPAHCTBEHHBIX MPECTABICHUN Y YUaAIIUXCS B Kypce CTEPEOMETPHH MPOBOJUTCS 3a CUET PEILICHHS
3aJjad Ha CO3J]aHHME TPOCTPAHCTBEHHBIX 00pa3oB M 3ajjau Ha ONEPUPOBAHHE MPOCTPAHCTBECHHBIMU
obpazamu. Co3nanue oOpas3a MPOBOAUTCS C OMOPOM HA HAINIAJHOCTH, a ONEpUpOBaHHE 0Opa3oM — B
YCIIOBUAX OTBJICUCHHUS OT HATJISTHOCTH, MBICICHHOTO U3MEHEHHSI €T0 UCXOTHOTO COJICPKAHUS.

OcHoBHbIE conepkaTenbHble TMHUU Kypca «['eomerpum» B 10—11 kmaccax: « MHOrorpaHHuKu»,
«[IpsiMbple ¥ TUIOCKOCTH B TMpOCTpaHCTBe», «Tema BpameHus», «BeKTOpsl W KOOpAWHATHI B
npoctpaHcTBe». DopMupoBaHHe JTOTHYECKUX YMEHUH pacnpeensieTcss He TOJIbKO M0 COJepKATEIbHBIM
JIMHUAM, HO H 10 roJjaM 00y4eHUs Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHusL.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOILIEE IMPEIMETHBIM pe3ylbTaTaM OCBOCHHs paboueit
IpOTpaMMBbl, paclpeleNéHHbIM IO ToJaM OOydYeHHUs, CTPYKTypUPOBaHO TaKHUM o00pa3oM, 4YTOOBI



OBJIAJICHUE TEOMETPUYECKUMU IIOHATUSAMU UM HABBIKAMM OCYILIECTBIIUIOCH IIOCJIEIOBATEIbHO W
MOCTYTATENIBHO, C COONIOJICHUEM MPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAJINCH B
OO0IIYI0 CHCTEMY T'€OMETPUUECKUX IMPEICTaBICHUI 00y4aronuxcs, paciupss U yriuyomnsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IIPEJIMETA «I'EOMETPUS» B YHEBHOM IIJIAHE

Ha n3yuenue reomerpun otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Hepemto B 11 knacce,
BCETo 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsmasi, TIOCKOCTb, MpocTpaHcTBo. [loHsTHe 00
AKCMOMAaTH4Y€CKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnosioKeHUE IPsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, IapajljIebHbIE WU
CKpeluBaromuecs npsimele. llapannensHOCTs IPSMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE: NapajlieibHbIC
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPAMBIX; [1apaJUICIBHOCTD MPSMOM U INIOCKOCTHU. YTJIBI
C COHAINPABICHHBIMU CTOPOHAMH; YIOJl MEXAYy IpsMBIMA B MpocTpaHcTBe. llapamnensHocTb
IJIOCKOCTEM: IapajulelbHbIE IIJIOCKOCTH; CBOWMCTBA MapajUlelbHBIX IUIOCKOcTed. [Ipocreimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPa’Ip, KyO, mapauieNenuries; moCTpOeHHe CeUeHUH.

IlepnieHIUKYIAPHOCTh INPSMOM M IUIOCKOCTH: IEPIEHIUKYIISIPHBIE IIPsSMbIE B IPOCTPAHCTBE,
IIPSIMBIE [TAPAJUICIIbHBIC U NIEPIECHIUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIICHIAUKYJIIPHOCTH NPSIMOU U
IJIOCKOCTH, T€OpeMa O MIPSIMOU NEPHNEHIUKYISAPHOU IIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM M IUIOCKOCTBIO; JBYTPaHHBIM YTroOJ, JIMHEMHBIA yros ABYyrpaHHOro yria. Ilepnenauxyisp u
HAaKJIOHHBIC: PACCTOSHHUE OT TOYKHM 0 IUIOCKOCTH, PACCTOSHUE OT INPSMOM IO INIOCKOCTH, MPOEKIUS
¢urypsl Ha TIOCKOCTh. llepHeHIUKYISPHOCTh IJIOCKOCTEH: MPH3HAK MNEPHEHAUKYISAPHOCTH JBYX
mrockocreil. Teopema o TpEX NMeprEeHANKYIIpax.

MHOrorpaHHUKHU

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIEC 3JIEMEHTHl MHOIOTPAHHUKA, BBIIIYKJIbIE U HEBBIITYKIIbIC
MHOI'OTPaHHUKH; pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas npusMa; I'PaHHM U OCHOBAHMSA
NPU3MBI; TIpsSMasi U HAKJIOHHAsi MPU3MBbL; OOKOBas M IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapannenenumnern,
IIPSAMOYTOJIBHBIA TIapajlIesIenuIe] U ero cpoucrsa. llupammupa: n-yrosbHas nupamuga, I'paHd U
OCHOBAaHHE NHPaMHIbl; OOKOBasi W TOJNHAs IOBEPXHOCTh NHUPAMUIBI; TpPAaBWIbHAs M yCEUEHHas
nUpaMua. DJIEMEHTBl NMPU3MblI U NUpamMuabl. [IpaBuiIbHbIE MHOTOTPaHHUKH: MOHSTHE IPABHIBHOTO
MHOI'OT'PaHHUKA; IIPaBUJIbHAS NIPU3Ma U IIPABUIIbHASA IMPAMK/IA; IPABUIIbHAS TPEYTOIbHAs MUPAMUAA U
NpaBUJIBHBIN TeTpasap; KyO. [IpencraBnenne o mpaBMIIBHBIX MHOTOTPAHHUKAX: OKTadAp, NOJEKadIp U
nukocadip. CeyeHus IpU3Mbl U TUPAMHUIBL.

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSIMOMN, TUIOCKOCTH. DJIEMEHTHI
CUMMETPUU B IUpaMUax, NapauiejenuIe ax, IpaBUuiIbHbBIX MHOTOTPAaHHUKAX.

Bbluncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEéOpa, auaroHanu, yribl. Ilnomans OokoBoi
MOBEPXHOCTU W TIOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAJb OCHOBAHUH, TeopeMa O OOKOBOIA
MOBEPXHOCTU MpsIMOM mpu3Mbl. Ilmomans OOKOBOH IMOBEPXHOCTH M TOBEPXHOCTH MPaBUIIBHOM
MUPAMHJIBI, TeOpeMa O Iuiomanu yceu€HHoi mupamunbl. [loHstre 06 00béMe. OOBEM THpPaMUIBI,
IIPU3MBL.

[TomoGHbIe Tenma B mpocTtpaHcTBe. COOTHOIICHUST MEXY IJIOMIAIMHU MOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEIL.

11 KUIIACC



Teja BpalieHus

[wimHapuyeckass TOBEPXHOCTh,  00Opasyomue  HWIMHIAPUYECKOH  IMOBEPXHOCTH, OCh
WINHAPUYECKON moBepxHocTH. L{unuuap: ocHoBaHUS W OOKOBas MOBEPXHOCTh, 0Opasyromiast U OCh;
TI0Iaib OOKOBOM M MOTHON TOBEPXHOCTH.

Konnueckasi MOBepXHOCTb, OO0pa3ylollMe KOHUYECKOM TIOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW MmoBepxHOCTH. KoHyc: OCHOBaHMe M BeplIMHA, 0Opa3yrolas U ocChb; IJIouab OOKOBOH U
MIOJTHOM TIOBEPXHOCTH. Y CEeUEHHBII KOHYC: 00pa3yIolIre U BBICOTA; OCHOBAHUS 1 OOKOBasi IOBEPXHOCTb.

Chepa wm map: meHTp, paauyc, AMAMETp; IUIOLWIaAb IOBEPXHOCTH cdepbl. Biaumuoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHask INIOCKOCTh K cepe; Mmiomaas cepsl.

N300pakeHue Tes BpallleHHus Ha MJI0CKOCTU. Pa3BEpTka uIuHApa U KOHyca.

KomOuHamu Ten BpalleHus U MHOTOTPAaHHUKOB. MHOTOrpaHHHMK, ONHCAHHBIA OKOJO CQepsl;
cdepa, BMcaHHAsE B MHOTOI'PAaHHHK, WM TEJIO BPAILCHHS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBONCTBA 00BEMOB Te. Teopema 06 00bEME MPSAMOYTOIBEHOTO
napajuienenumnena u cieactsus u3 He€. O0bpEM nunuHapa, konyca. O0BEM mapa u mwiomanb chepsl.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHSI MEXY IUIOLIAIIMU MTOBEPXHOCTEH, 00BEMaMu
MOJO0OHBIX TEIL.

Ceuenus nminnHapa (mapamienbHO U MEPIEHANKYJISIPHO OCH), CEUYEHUs KOHyca (TapajuieiabHOe
OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTM U B npocTpaHcTBe. CI0XKEHHE U BBIUUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. PasmoxeHue Bekropa 10 TpEM HEKOMIUIAHApHBIM BekTtopam. [IpaBuiio
napajuienenunena. PemieHne 3agad, CBS3aHHBIX C NPUMEHEHHEM IIpaBWJI JEHCTBUM C BEKTOPaMHU.
IIpsimoyronbHasi cuctema KoopAauHaT B npoctpaHcTBe. Koopaunarsl BekTopa. IIpocreiimue 3agaun B
KoOopAuHaTax. Yroia Mexay BekTopamu. CKalsipHOE NpPOU3BEIEHHE BEKTOPOB. BrlumciieHue yrios
MEXAy HPSIMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IPU PEIIEHUH I€OMETPHUYECKHUX
3a/1ay.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JImuyHOCTHBIE pE3yJbTaThl OCBOCHHUS MporpaMMmbl ydeOHOro mpeamera «MaTemaTuka
XapaKTEPU3yIOTCA:

I'paxxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3UIIMH 00YYarOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIECTBa, MPEACTaBICHHUEM O MaTEMaTHYeCKHMX OCHOBaX (DYHKIMOHUPOBAHHS
Pa3NUYHBIX CTPYKTYp, SIBICHUH, MpoLEAyp TpakIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI U IIp.),
YMEHHEM B3aUMOJCHCTBOBATH C COLUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HMX (YHKUUSAMHU H
Ha3Ha4YCHUEM.

IIarpuoTHYeckoe BoCIMTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKONW T'Pa)KTaHCKOM HIECHTHMYHOCTH, YBA)XKCHUS K TMPOLUIOMY HU
HACTOSILIEMY POCCUMCKOM MATEMAaTHKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKCHHUSAM POCCHUCKUX
MAaTE€MaTUKOB U POCCUNCKONM MaT€MaTHYECKOU HIKOJIBI, K UCIIOIB30BAHUIO 3TUX JAOCTHKEHUU B IPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; copMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, dTUYECKOr0 MOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTHIKCHUM HAyKU U
JeSITeIbHOCTBIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIMTAHUE:



ACTETUYECKUM OTHOLIEHMEM K MHpPY, BKJIIOYas 3CTETUKY MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pEIICHUH, pacCyXICHUH; BOCIPHUMMYHBOCTHIO K MATEeMAaTHYECKUM aCIEeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHsI PUMEHITh MaTeMaTHYeCKHe 3HAHHs B WHTEpecax 310pOBOTO U
6e3omacHOro o0pas3a JKW3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO (30POBOE NHTaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATHHA M OTAbIXA, pEryJisipHas (u3NdecKas aKTUBHOCTH); (pusnyeckoro
COBEPLICHCTBOBAHUS, IIPU 3aHATHUAX CIIOPTUBHO-0340POBUTEIBHON AESTEIBHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM IICHHOCTHU TPYIOJIO0HS; MHTEPECOM K Pa3lIM4YHbIM cepam
npoeCCUOHATBHON JIeATENFHOCTH, CBSA3aHHBIM C MaTEeMaTUKOM U €€ NPUIOKEHUSIMH, yMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiell mpodeccuu M pealn30BbIBATH COOCTBEHHBIE KM3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHMYECKOMY OOpa30BaHHIO M CamMOOOpa30BaHHUIO Ha
MPOTSKEHUM BCEH JKM3HM; TOTOBHOCTBIO K AKTUBHOMY YyYaCTHIO B PELICHMM INPAKTUYECKUX 3aaay
MaTEMaTUYECKON HallpaBIEHHOCTH.

IKOJI0THYECKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTBIO  SKOJIOTUYECKOH  KyJIbTYpHl, TMOHHUMAaHHUEM BIMSHUS  COLUAIBHO-
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOAHOIN M COIMATBHON Cpe/bl, 0CO3HAHUEM TTI00AIBHOTO
XapakTepa SKOJIOTHYECKHUX NpoOJeM; OpHEHTAIMeld Ha NPUMEHEHHWE MaTeMaTHUeCKUX 3HAHWN JUIs
peleHus 3aa4 B 00JIaCTH OKPYKAIOWIEH cpelibl, TNIAHUPOBAHUS MOCTYIKOB M OIIEHKH WX BO3MOKHBIX
IIOCJIEICTBUM JIJISL OKPYIKAOIIEH CpEebl.

IleHHOCTH HAYYHOI O MO3HAHMSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM W OOILECTBEHHOM MPAaKTHKH, TOHUMAHMEM MaTeMaTHUECKOW HayKH Kak c(epbl UeloBEUeCKOi
NESTEIbHOCTH, TANoOB €€ Pa3BUTHS U 3HAUYUMOCTHU JUISl PA3BUTHUS LIMBUIM3ALUHU; OBJIAJEHUEM S3BIKOM
MaTEMaTUKd M MaTeMAaTUYECKOM KyJbTypOHM KaKk CpEACTBOM II0O3HAHUS MHpA; TOTOBHOCTHIO
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh UHINBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble Pe3yJbTaThl OCBOSHHUS MpOrpamMmbl ydeOHOro mpenmera «MaTtemaTtukay
XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU HO3ZHAGAMETIbHBIMU OCUCMBUIMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUGHBIMU OCUCTEUAMU.

1) Vuueepcarvnvie no3nasamenvHvle Oeticmsus, obecneuusaiom @Gopmuposarue 0a308blx
KOCHUMUBHBIX NPOYecco8 o0yuanwuxca (0ceoeHue Memooo8 HO3HAHUSA OKPYICAWe20 mupa;
npUMeHeHUe J102UUeCKUX, UCCIe008ameNbCKUX onepayull, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jlornyeckue 1ecTBUA:

e BBIBIATh M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKK MATEeMAaTUYECKUX OOBEKTOB,
MOHITHIA, OTHOUICHHA MEXIy TMOHATUAMHU; (OPMYJIHPOBATh OMPEICICHHUS TOHSATHH;
yCTaHABIIMBATh CYIIECTBEHHBIA MpPHU3HAK KIACCHU(PUKAIMU, OCHOBAHHS Il OOOOIICHHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOJANMOTO aHAIIN3A,

e BOCIPUHUMATH, (QOPMYIUPOBATH U TMPeoOpPa3OBBIBATh CYXKACHHUS: YTBEPAUTEIHHBIC W
OTpHUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

e BBIBIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W TPOTHBOpeYHsi B (akrax,
JTaHHBIX, HAONIONEHUSAX W YTBEPKACHHUSX; TNpeIiaraTh KPUTCPUU JJs  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e Jle7IaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUECHHI 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITETFHO JOKA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUH (NpsIMbIE M OT
MPOTUBHOTO), BBICTPAUBATH APTYMEHTAIIMIO, NPUBOIAUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY>KICHHS M BHIBOJIBI;



BBIOMpPATh CIIOCO0 peleHus yuyeOHOM 3ajaun (CpaBHHMBATh HECKOJIBKO BApUAHTOB PEILCHUS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3zoBble ncciiegoBaTeILCKHE JeCTBUSA:

MCIOJIb30BAaTh BOMPOCH KaK MCCIIEIOBATENbCKUNA HWHCTPYMEHT MO3HAHUsA; (HOpMYyIUpOBaTH
BOMPOCHI, (PUKCUPYIOIIUE MPOTHBOpEUYne, MpoOieMy, yCTaHaBIMBaTh HMCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHI0, MHEHHE;

HpOBOI[I/ITb CaAMOCTOSATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HUCCICOIOBAHUC 10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO0 OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO
3aBUCHMOCTEN MEXIy 00bEeKTaMu, IBJICHUSIMHE, ITPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBaTh OOOOIIEHHST W BBIBOJBI MO pe3yjbTaTaM MHpPOBEAEHHOTO
HaGHIO,HeHI/ISI, HUCCICO0OBaHUsA, OLICHUBATDH ,[[OCTOBepHOCTB HOJIy‘ICHHBIX pe3yanaTOB, BBIBOJIOB
# 0000IIEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIABUIATh MPEIINOIOKCHUS O €T0
pa3BI/ITI/II/I B HOBBIX yCHOBHHX.

Padora ¢ undopmanmueii:

BBISIBJIATE JeQUUNTH MHGOPMAIMH, JAaHHBIX, HEOOXOAWMBIX IJIsi OTBETa HA BOMPOC W JUIS
peleHus 3a/1auH;

BbIOMpaTh  MHPOPMALMIO W3  HUCTOYHUKOB  PAa3IMYHBIX  TUIOB,  AHAJIU3UPOBATh,
CHCTEMaTH3HpOBAaTh M MHTEPIPETUPOBATh HH(POPMAIMIO pPA3IMYHBIX BUAOB MU (opm
MIPECTaBICHHUS;

CTPYKTYpHUPOBaTh MH(OPMAINIO, MPEACTABIATh €€ B pa3iMyHbIX (hopMax, WUTIOCTPHUPOBATH
rpaduyuecky;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTECPHSIM.

2) Vuusepcanvhvie KoOMMyHUKamueHwvle Oelicmgus, obecneyusarom CcQoOpPMUPOBAHHOCHb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menne:

BOCIIPUHMMATh U (HOPMYyITUpPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBHSIMH M IEISMH
OO0IIEHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS MO XOAy pEUIeHMs 3a/Jayd, KOMMEHTHPOBATh MOJIYYCHHBIH
pe3yJbTar;

B Xoae OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, HpOOIEeMBbI,
pelaemMoi 3a/1a4M, BHICKA3bIBaTh UJIEH, HAIICJICHHBIEC HA TIOMCK PEIICHUs; COMOCTABISATh CBOU
CYXJIEHUS C CYXJCHUSMH JPYTHX YYaCTHUKOB JUaiiora, OOHAPYKHUBATh pa3iIMyhe U CXOJCTBO
MO3UILIMI; B KOPPEKTHOM (hopMe POopMyIHpOoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS,;
NPEJCTABIATh PE3yNbTaThl pPELICHUS 3a/Ja4yH, SKCIEPUMEHTA, WCCIEIOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYE€TOM 3ajad Mpe3eHTAUud U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

MOHMMAaTh U HCIOJb30BATH MPEHMYIIECTBA KOMAHIHOW M HHIUBUAYAJIbHOW pabOTHI INPH
pemieHNH y4eOHBIX 33aJay; NPUHUMATh 1eJdb COBMECTHOH JEATENbHOCTH, IUIAHUPOBAThH
OpTraHU3aIMI0 COBMECTHOM palboThI, paclpenesaTh BUAbI paboT, JOroBapuBaThCs, 00CyKIaTh
MIPOLIECC ¥ PE3YNIbTAT PabOTHI; 0000IIaTh MHEHHUS HECKOJIBKUX JIOCH;

y4acTBOBaTh B TPYMIMOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHH, «MO3rOBbIE
IITYPMBD» ¥ HMHBIC); BBINOJHATH CBOIO 4YacTh pabOThI M KOOPAMHUPOBATH CBOU JEUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaHJbl, OICHMBAaTh KAadyeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, COPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcanvuvie pecynamuenvie Oelicmsus, obecneuugarom @opMuposaHue CcmvlClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 3aJauH, BEHIOUPATh CIIOCO0 peIIeHus ¢ yuEéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH C y4€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb:

e BJIQ/IETh HAaBBIKAMM IO3HABATEILHOW pe(IeKCHM KaK OCO3HAHUS COBEpPILIAEMBIX NEHCTBHNA U
MBICJMTEIBHBIX ~MPOILECCOB, HX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU  CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa pelIeHNs MaTeMaTU4eCKOM 3a1a4y;

e IPEABUACTb TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTb IIPH pELICHUU 3aJa4d, BHOCHUTHb
KOPPEKTHBBI B ACATEIHHOCTh HA OCHOBE HOBBIX 00OCTOSITEIBbCTB, JAHHBIX, HAWACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

e OIICHHMBAaTh COOTBETCTBHE PE3yjbTaTa LEIH U YCIOBUSAM, OOBACHATH NMPUUYUHBI JOCTHIKEHHS
WIA HEIOCTM)KCHUSI Ppe3yJIbTaTOB JIEATEIIbHOCTH, HAXOAWUTh OMIMOKY, [JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPSAMAs, MJIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHHU U CIEICTBUS U3 HUX MPH PELICHUH T€OMETPHUYECKUX 3ajad.

OnepupoBaTh MOHATUSAMU: NAPAJUICTBHOCTD U MEPIEHIUKYISAPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE PacHoIOkKEHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: ABYTPAHHBIH YToj, IpaHU JBYTPAaHHOTO yrija, pedpo JBYTrpaHHOIO
yIJ1a; TMHEHHBIN YTroJ ABYTPaHHOIO YIJIa; TpalycHas Mepa ABYTPaHHOTO yrJa.

OnepupoBaTh NOHATHSAMHM: MHOTOTPAaHHMK, BBIMYKJIBIH ¥ HEBBINYKIBIH MHOTOTPaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, IPABUJILHBI MHOTOT PAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOI'PAaHHHKOB (MHMpaMuia; IMpHU3Ma, HPSIMOYTOJIbHBINA
napasienenumnen, kyo).

KnaccuummpoBarb MHOrOrpaHHUKH, BBIOMpas OCHOBAHMS JJIsl KJIacCH(PHUKAIMUU (BBITYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH; TPaBWIbHBIE MHOTOTPAHHUKHU; TMpsIMble W HAKJIOHHBIC MPU3MBI,
napaieenuneabl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHUE MHOTOT PAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHHUS CEUEHHI, UCTIONB3YS METOJI CJICOB.

CTpouTh ceueHHs: MHOTOIPAaHHMKOB METOJIOM CIICZIOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAaXOXJACHHUE TCOMETPUUYECKHUX BEIUYMH MO 00pasliaM WM aJropuTMaM,
NPUMEHSS U3BECTHBIC aHATUTUYECKHE METOBI MPH PEeIICHUH CTaHJApTHBIX MAaTEeMAaTHYECKUX 3a]ad Ha
BBIUMCIICHUE DPACCTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH 1O TPSAMON, OT TOYKU IO IUIOCKOCTH,
MEXy CKPEIUBAIOIIUMUCS MPSIMBIMH.

Pemate 3a7aun Ha HAaXOXJAEHUE TEOMETPUUYECKHUX BEIUYMH MO 00pasliaM WM aJropuTMam,
NPUMEHSS U3BECTHBIC aHATUTUYECKHE METOBI MPH PEIICHUH CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a]ad Ha
BBIUMCIICHUE YTJOB MEXIY CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEXIY MPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruucnare 00bEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (MIpU3Ma, MUpaMuia) ¢
npUMeHeHHEeM (OpMYJI; BBIYUCIATH COOTHOLICHHS MEXAY IUIOIAAIMU MOBEPXHOCTEH, 0O0BbEMamMu
MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMH: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTh CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTth, mpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpumensTe  reoMmerpuyeckue  (GakTbl A PELICHUS  CTEPEOMETPHYECKUX  3ajad,
MPEIOIaraloIuX HECKOJIBKO 1IaroB peIIeH s, €ClI yCIOBUS IPUMEHEHNUS 3a1aHbl B IBHOU (opme.

[TpuMeHATH MpocTeIne TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUN CTEPEOMETPUUECKUX 3a]1ay.



IIpuBOoAUTH NpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I€OMETPHUU B UCKYCCTBE.

IIpuMeHATh MOJIy4YEHHbIE 3HAHMS HA IPAKTUKE: aAHAJIU3UPOBATh pPEAJIbHBIC CHUTyallud U
NPUMEHATh M3YUYCHHBIE MOHATHUSA B INPOLIECCE MOMCKA PELICHUS MaTeMaTH4ecKd c(HOpMYITHPOBAHHOM
npoOJIeMbl, MOJCIUPOBATh pEajbHbIE CUTyalluUd Ha SI3bIKE T'€OMETPUHU, HCCIIECAOBAaTh MOCTPOCHHBIC
MOJICIM C HCIHOJb30BAHUEM T'€OMETPHUECKUX TOHATHA M TEopeM, ammapara anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4M, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJIUYHH.

11 KUIIACC

OnepupoBaTh MOHATUSAMHU: LWIMHAPUYECKAs IMOBEPXHOCTb, OOpa3yloIMe IHIUHIAPHYECKON
MOBEPXHOCTHU; IWINHAP; KOHUYECKasi MOBEPXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas MOBEPXHOCTb.

PacniozHaBath Tena BpameHus (IMIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYSHHSI TEJI BPALLICHHUS.

KnaccugunupoBars B3auMHOE PacnookeHne Cepsl U MITOCKOCTH.

OnepupoBaTh MOHATHUAMHU: IIAPOBOM CEIrMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IIapOBOI1 CJI0H, OCHOBAaHHUE LIAPOBOT'0 CIIOS, BBICOTA IIAPOBOTO CJI0S; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpAIICHHUS, TCOMETPUYECKUX Tel ¢
MpUMEHEHHEM (HOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMUCAHHBIA OKOJO CQepsl;
cdepa, BiMcaHHAss B MHOTOT'PAaHHHK WUJIH TEJIO BpPAIICHUS.

BbIUuCIATE COOTHOMIECHHS MEXTy TUIOIIASIMH [TOBEPXHOCTEH M 00bEMaMU OJOOHBIX TEII.

N300paxkaTh wu3y4yaeMble GUIYpbl OT PYKM M C MPUMEHEHHEM HPOCTBIX UYEPTEXKHBIX
MHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BpaIlCHUSI.

W3BnekaTb, WHTEPHPETHPOBATH M MPeoOpPa3oBbIBaTh HH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONHATE ACWCTBUS CIIOKEHUS BEKTOPOB, BBHIUUTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YUCII0, O0BICHATE, KAKUMH CBOMCTBAMHU OHH 00JIamaroT.

[TpuMeHSATH MpaBUIIO apalIeNienUIe .

OnepupoBaTh MOHATUAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yrojdl MeEXKIy BEKTOpaMH, CKaJlspHOE MpPOU3BEACHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOpPOB W MpPOHM3BEACHHE BEKTOpAa HAa YMCIO, YroJ MEXIy BEKTOpaMH,
CKaJIIpHOE MPOU3BENICHHE, PACKIIAIBIBATH BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOP/IMHAT.

[IpumensTp  reoMmerpuyeckue  (GakTbl A PELICHUS  CTEPEOMETPHYECKUX  3ajad,
MPEIOIaraloIuX HECKOJIBKO IIaroB peIIeH s, eClIM yCIOBUs IPUMEHEHNUS 3aaHbl B IBHOU (opme.

Pemate mpocreiilive reoMeTpUuecKue 3aayd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/A.

Pemate 3amaun  Ha JI0Ka3aTEJIbCTBO MATEeMAaTHYECKUX OTHOIICHMH M HAXOXICHHE
reOMETPUUECKUX BEITMUMH MO 00pa3laM WiH aJropuTMaM, IPUMEHSS U3BECTHBIE METO/IbI IIPH PEIICHUH
CTaHJAPTHBIX MATEeMAaTHYECKUX 3a]1aY.

[TpuMeHATH MpocTeIne MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1ay.

[TpuBOANTH MpHUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U JKU3HHU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHSATh TONy4YCHHbIE 3HAHUS Ha NPAKTUKE: aHAJIU3UPOBATh pEAJbHBIC CUTYallud U
NPUMEHATh M3YUYCHHBIC MOHATHUSA B INPOLIECCE MOMCKA PELICHUS MaTeMaTH4ecKd C(HOpMYITHPOBAHHOM



npoOJIeMbl, MOJCIUPOBATh pEajbHbIE CHUTyallud Ha SI3bIKE T'€OMETPUHU, HCCIIEAOBAaTh MOCTPOCHHBIC
MOJICIM C HCIHOJb30BAHUEM T'€OMETPHUECKUX TOHATHA M TEopeM, ammapara anreOpbl; pemaTh

MPAKTUYCCKUC 3a/]a4r, CBA3AHHBIC C HAXOXICHUCM I'COMCTPUICCKUX BCIIMYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacoB
Ne o/l Hamvenobatme pasienos i rem Kontpoabnbie | IlpakTnyeckue
NMPOrpaMMsbI Bcero
padoThI padoThI
1 BBeneHue B CTEPEOMETPUIO 10
IIpsiMbI€e ¥ TUIOCKOCTH B
2 npocrpancTse. [lapamiensHOCT 12 1
IPSIMBIX U IIJIOCKOCTEN
3 HepneHumiynﬂpHOCTL IPSIMBIX U 12
IIJI0CKOCTEN
4 VYribel MeXAY OpSIMBIMU U 10 1
IJIOCKOCTSIMU
5 MHoOrorpaHHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CeueHus, pacCTOSHUS U 4 1
yTIIbl
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME
11 KVIACC
KosnnuyecTBo yacoB
Ne n/mn HammeroBanue pasieion i rem Kontpoabnbie | IlpakTnyeckue
IporpamMmal Bceero
padoThI padoThI
1 Tena BpaieHus 12
2 OO0BEMEBI TEN 5 1
3 BekTopsl 1 KOOpAUHATEI B 10 1
IIPOCTPAHCTBE
4 [ToBTOpeHwMeE, 0606H.[€HI:IC, 7 1
CUCTEMATH3alMsl 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME




INIOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

OCHOBHbIE TOHSTHS
CTEpEOMETPHUH: TOUKa, Ipsmasi,
IUIOCKOCTB, IPOCTPAHCTBO.
[IpaBuna n3obpakeHus Ha
PUCYHKaX: U300paKeHUS
IIJIOCKOCTEM, IMapajuIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, NIEPECEKAIOIIUECS
IpsiMas U IJIOCKOCTh

ITonsaTHA: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
IpsiMas U MJIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
N300pak€HNe MHOTOI'PaHHUKOB
Ha PUCYHKaX, Ha MPOEKIMOHHBIX
yepTekax

HavaneHbie cBeneHus 0 Kyoe u
NIApaMUJE, UX pa3BEPTKU U
Mozenu. CeueHust
MHOT'OTPaHHUKOB

HavanbHbie cBeneHus 0 Kyoe u
NIApaMUJE, UX pa3BEPTKU U
Mozenu. CeueHust
MHOT'OTPaHHUKOB

INousarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUHU U
CIIECTBHS U3 HUX

INousarue 06 aKCHOMATHIECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUHU U
CIIENCTBHS U3 HUX

INousarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

10

INousarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHHUU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUHU U
CIIECTBHS U3 HUX

11

B3anMHOe pacnosnoxenue




IIPSIMBIX B IIPOCTPAHCTBE:!
IIEpPECEKAroIINEcs,
NapajuieIbHbIE U
CKpELIUBAIOIIKECS IPSIMbIE

[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:

12 NapajuleIbHbIC IPSIMbIC B
IIPOCTPAHCTBE; NapaIEIbHOCTb
TPEX MPSIMBIX
[TapannenbHOCTb NPSMBIX U

13 IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapamienbHOCT IPSIMOU U
IJIOCKOCTH

14 VYTl ¢ COHANpaBIEHHBIMU
CTOPOHaMHU

15 VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

17 [TapamienbHOCTD IIIOCKOCTEMN:
IapaJuIesIbHbIE MIII0OCKOCTH

18 CaoiicTBa napayuiebHEIX
IIJI0CKOCTEN
IIpocreiime NpoCTPaHCTBEHHBIE

19 (Gurypsl Ha MIOCKOCTH:
TeTpa’ip, Ky0, mapajuieenumnesa

20 [TocTpoenue ceueHui

21 [TocTpoeHue ceueHui
KonrponsHas pabora o Teme

2 "[IpsiMble 1 TUIOCKOCTH B
npoctpanctse. [lapamiensHocTh
IPSIMBIX U IJIOCKOCTEN"
IlepnieHIUKyYIAPHOCTD NPSMOU U

23 IJIOCKOCTH: TEPIEHANKYIIIPHBIE
IIpsIMbIE€ B IPOCTPAHCTBE

24 [Ipsimble napasuienpHble U
NEPIEHIUKYIISIPHBIE K ITIOCKOCTU

25 [Ipsimble napasuienbHble U
NIEPIEHIUKYIISIPHBIE K INIOCKOCTU

26 HpI/ISHg.K NEPIEHUKYIIPHOCTU
IIPSIMON U TUIOCKOCTH

27 Hpmm;uc NEPIEHUKYIIPHOCTU
IIPSIMOM U TNIOCKOCTH

28 Teopema o HpHMOfIV
NEPIEHIUKYISIPHOM IIIOCKOCTU

29 Teopema o HpHMOfIV
NEPIEHIUKYISIPHOM IIIOCKOCTU

30 Teopema o npsamoi
NEPIEHIUKYISIPHOM IIIOCKOCTU

31 IlepneHIUKyISIp ¥ HAKIIOHHBIE:

pacCTOAHHUEC OT TOUYKH I0




IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

32

[lepnieHquKyIsp U HAKIIOHHBIE!
paccrosiHue OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

33

[lepnieHquKyIsIp U HAKIIOHHBIE!
paccrosiHue OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

34

[lepnieHquKyIsp U HAKJIIOHHBIE!
paccrosiHue OT TOYKH 0
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 0 IIJIOCKOCTH

35

VYIuBl B IPOCTPAHCTBE: Yol
MEXKIy NPSIMOU U INIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, TUHEHHBII
yTOJ1 ABYTPaHHOIO YIJIa

37

JIByrpaHHBIN yroJ1, TUHEHHBII
yTOJ ABYTPaHHOIO YIJIa

38

[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIISIPHOCTH JBYX
IIJI0OCKOCTEN

39

[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIISIPHOCTH JBYX
IIJI0OCKOCTEN

40

[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYIISIPHOCTH JBYX
IIJI0CKOCTEN

41

Teopema o Tpéx
MEPIESHIUKYIIIPax

42

Teopema o Tpéx
MIEPIESHINKYIIIPax

43

Teopema o Tpéx
MEPIESHIUKYIIIpax

44

KonrponbHas pabora o Temam
"[lepneHANKYISAPHOCTD MPSAMBIX
1 iockocte" u "Yriasl MexIy
IPSIMBIMU U TNIOCKOCTSIMH"

45

[IoHsiTHE MHOTOIpaHHUKA,
OCHOBHBI€ 3JICMEHTBI
MHOT'OTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOIOTPAHHUKA

46

IIpusma: n-yronpHas mpusma;
IPAaHU U OCHOBAHUS IIPU3MBIL;
IIpsiMasi U HaKJIOHHAs [IPU3MBIL;
O0KOBasi ¥ OJTHASI TIOBEPXHOCTh




IIPU3MBI

47

[Tapamnenenunen,
IIPSAMOYTOJIbHBIN
napajuleJIenuIe ] U €ro CBOMCTBa

48

IInpamuja: n-yrojabHas
NMpaMuJa, TPaHu U OCHOBAHUE
MUpaMU/Ibl; OOKOBas U MOJIHAS
IIOBEPXHOCTH ITUPAMHU/IBI;
IIpaBUJIbHAS U yCCUEHHAS
nupamuia

49

[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSITHE TIPaBHILHOTO
MHOTOTpaHHHKA; PaBUIIbHAS
npu3Ma U NpaBHIbHAS
NUPaMUa; IpaBHIbHAS
TpeyroJibHas MUpaMuIa u
MIPaBUJIBHBIN TEeTpadap; KyO

50

HpeI[CTaBJIeHI/Ie O IpaBUJIBHBIX
MHOTOTpaHHHKaX: OKTaIP,
JOACKadIp U MKOCAdIP.

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO
TOYKH, MPSIMOM, TNIOCKOCTH.
DneMEHTH CUMMETPUU B
NUpaMKIax, napajjiesenuneaax,
IIPaBWJIBHBIX MHOTOTPaHHUKAX

52

Briuncnenune 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JIMAroHaJU, YTJIbl

53

[Tnomans 60KOBOI MOBEPXHOCTH
U IIOJIHOM ITIOBEPXHOCTHU IIPSIMOM
IIPU3MBI, IUIOMIA/(b OCHOBAHUH,
Teopema 0 OOKOBOI
IIOBEPXHOCTHU NPSIMOM IPU3MBI

54

[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHOU
MUPAMHIBI, TEOpEMA O TUTOIIAIN
OOKOBOI TTOBEPXHOCTH
YCE€YEHHOW MUPAMUBI

55

KonrponsHas pabora o Teme
"MHororpaHHuku"

56

ITousaTre 00 00BEME

57

O0BEM TUpaMHUTBI

58

O0BEM TUpaMHUTBI

59

O0BEM TUpaMHuIBI

60

O0BEM TUpaMHUIBI

61

O06BEM npu3MBbI

62

O06BEM npu3MBbI

63

O06BEM npu3MBbI

—_— | | | [ | | [

64

KonrponsHas pabora o Teme
"O0BEMBI MHOTOTPAHHUKOB"




65

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
[Toctpoenue ceuenuii B
MHOT'OTPaHHHUKE

66

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHHUMN.
Brruncnenue paccTosHUN:

MCXKAY ABYMsS TOYKaMH, OT TOUYKHU

JI0 IPSIMOM, OT TOYKH J0
IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMMUCS IPSIMBIMU

67

HToroasi KOHTpOJIbHAs paboTa

68

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHUMN.
Beluucnenue yrios: MExay
CKPELIUBAIOIIUMHUCS IIPSIMBIMH,
MEKIy NPSAMOU U IIIOCKOCTBIO,
JBYTPaHHbBIX YIJIOB, YIJIOB
ME¥KIY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11 KJIACC

Ne n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Cdepa u map: ueHTp, paauyc,
JTMaMeTp; TUIOIAb
MIOBEPXHOCTHU Cepsl

B3anMHoe pacnonoxenue
cdepsl U IIOCKOCTH;
KacaTeNbHast MII0CKOCTh K
cdepe; miomaab cepsl

N3o6pakenue chepsl, mapa Ha
mwiockoctd. CeueHus mapa

[MunuHapudeckas IOBEPXHOCTb,

o0pa3yromine MUIHHIPHIECKON
MOBEPXHOCTHU, OCh
L[I/IJ'II/IH,Z[pI/I‘-IeCKOI\/’I IMMOBCPXHOCTHU

[unuHap: OCHOBaHUA U
OOKOBast TIOBEPXHOCTb,
o0pa3yroIas U 0Ch; IJIOMIAIb
OOKOBOH M MOJTHOU
MIOBEPXHOCTHU

N3o00paxkeHne nuauHapa Ha
mockocty. Pazséprka
mwnHApa. CedeHus UIMHApa
(TII0CKOCTHI0, MapalIeIbHON
VI TePIICHANKYJISIPHON OCH




LHUJIMHIPA)

KoHnnueckas noBepXHOCTb,
o0pa3yronire KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
o0pa3yroIas 1 0Ch; IO
OOKOBOH M MOJTHOU
IIOBEPXHOCTH

VY ceu€HHBIN KOHYC:
00pa3yroIine U BhICOTA;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh

10

N300pakeHne KoHyca Ha
m10ckocTH. PazBéprka koHyca.
Ceuenust koHyca (IIJIOCKOCTBIO,
NapajuIe]IbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, MPOXOISAIIEH
4yepe3 BEpLIMHY)

11

KoMOuHanwst Ten BpaiieHus u
MHOTOI'PAHHUKOB

12

MHOrorpasHHuk, ONUCaHHbIA
okoJ10 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WM B TEJO BpalllCHUs

13

ITonsatue 00 00BéMme. OCHOBHBIE
CBOMCTBA 00BEMOB TEN

14

O0BEM nMIMHIpA, KOHYCa

15

O06BEéM mapa u mwiomaas cheps

16

[Tono6HbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00BEMaMHU
MOTIOOHBIX TeN

17

KonrtponsHas pabora o Temam
"Tena Bpamenus" u "OO0beMbl

n

TCJI

18

Bekrop Ha mmockocty U B
MPOCTPAHCTBE

19

Ci1o)eHue U BEIYUTAHUE
BEKTOPOB

20

YMHOkKEHUE BEKTOpa Ha YHUCIIO

21

PasnoxeHune BekTopa 1o TpéM
HEKOMILUIAHAPHBIM BEKTOPaM.
[IpaBuio mapajuienenunena

22

Pemenune 3ama4d, CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUIT
JEUCTBUN C BEKTOPAMHU

23

KoopaunaTHO-BEKTOPHBII
METOJl IPU PELIECHUN
reOMETPUUYECKUX 3a7a4




IIpssMmoyronbHas cucrema
KOOpJMHAT B IPOCTPAHCTBE.
24 Koopaunartsl BekTopa. 1
IIpocreitue 3ana4n B
KOOpJAMHATax

VYros Mexay BEKTOpaMH.
25 CkansipHoe Mpou3BeJICHUE 1
BEKTOPOB

Beluucnenue yrioB Mexny
IPSIMBIMU U TUIOCKOCTSMH

26

KonrponsHas pabora o Teme
27 "BexTopel 1 KOOpAUHATHI B 1 1
nmpocTpaHcTae”

[ToBTOpeHue, 06001IeHNE U
cUucTeMaTu3alus 3HaHUM.
OcHoBHBIE UTYPHI, (HAKTH,
TEOpPEMBI Kypca IIIaHUMETPUHN

28

[ToBTOpeHUE, 06001ICHNE 1
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE UTYpPHI, (HaKTH,
TEOpPEMBI Kypca IIAHUMETPUHU

29

[ToBTOpeHuEe, 06001ICHNE 1
CUCTEMAaTH3aIlNsI 3HaHUH.
3ajauu MJIaHUMETPUU U METO]IbI
UX pelleHus

30

[ToBTOpeHue, 06001IeHNE U
CUCTEMAaTH3aIlNs 3HaHUH.
3ajauu MIaHUMETPUU U METOJIbI
UX pelleHus

31

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE UTYPHI, (HAKTH,
TEOPEMBI Kypca CTEpEOMETPUH

32

33 HToroasi KOHTpOJIbHAs paboTa 1 1

[ToBTOpeHue, 06001ICHNE 1
cUCTeMaTu3anusg 3HaHUU

34

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 3 0

YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
1. Aranacsn JI.C., Byry3zos B.®., Kagomues C.b. u ap. I'eomerpus, 10 - 11 kiacc /
AxkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue», 2025 r.




