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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6a30Boro ypoBHs it o0yqaromumxcs 10—
12 knaccoB paspaborana Ha ocHOBe DenepaabHOrO TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
OPEABABIAEMbIX K MaTEeMaTHYECKOMY OOpa30BaHHIO, M TPATUIMNA POCCHHUCKOrO 0Opa3oBaHMSL.
PeaJII/I3aI_[I/ISI IIporpaMmabI 06eCH€‘-II/IBa€T OBJIaJICHUC KIIFOUCBBIMH KOMIICTCHIUAMM, COCTABJIAIOIIIUMHA
OCHOBY JUISI CaMOpa3BHTHS M HEMPEPHIBHOIO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JIMYHOCTHOI'O M ITO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH O6yanOH_[I/IXCSI.

HEJN U3YYEHUS YYEBHOI'O KYPCA

BaxkHOCTh y4eOHOro Kypca TEeOMETpMHM Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUs
O0yCIIOBJICHA TPAKTUYECKOW 3HAYUMOCTBIO METAlpeIMETHBIX U TMPEAMETHBIX PE3yJIbTaTOB
oOydeHHUsT TEOMETPUH B HANPABJICHHHM JIMYHOCTHOTO PAa3BUTHs OOyYarOIIUXCs, (HOopMHpOBaHHS
(YHKIIMOHATBPHOW MAaTEeMaTH4YeCKOW TPaMOTHOCTH, W3YYEHHUS JPYTHX YYeOHBIX JUCIUILINH.
PasButne y oOyd4aromuxcs NPaBUIbHBIX MPEJACTABICHUNW O CYIIHOCTH M IPOUCXOKICHUU
TCOMETPHUYECKUX a0CTpaKIUi, COOTHOIICHUH pPEaThbHOTO0 W HJICATHHOIO, XapaKTepe OTPaKCHUS
MaTeMaTHUYECKOW HayKOW SIBJICHUW M IMPOILIECCOB PEaJbHOr0 MHpA, MECTE I'EOMETPUU B CHCTEME
HayK ¥ POJM MaTeMAaTUYECKOTO MOJICITHPOBAHKS B HAYYHOM TIO3HAHUH M B IPAKTHKE CIIOCOOCTBYET
(OpPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YUALTUXCS, & TAKXKE KAYECTB MBIIUICHUS, HEOOXOIMMBIX
JUTSI aIaliTallik B COBPEMEHHOM OOI1IeCTBE.

l'eomerpust siBisieTcss OAHMM M3 0a30BBIX TPEJAMETOB HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs, TaK KaK OO0CCIICYMBAET BO3MOXKHOCTh HW3YUCHHUS KaK IUCIHMIUIAH E€CTECTBEHHO-
HAYYHOH HAINPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlorudeckoe MbITUIeHHE, GopMHUpyeMOe TPU U3YUYECHUH O0YUarOIIMMHUCS MOHATHIHHBIX OCHOB
TEOMETPHH M MMOCTPOCHUH IICTIOYKU JIOTHYECKHX YTBEP)KIACHUN B XOJIC PEIICHUS T€OMETPHYCCKHIX
3a/la4, YMCHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bI HEMOCPEACTBCHHO HCIOJB3YIOTCA MPH
pCIICHUH 33/]a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTU U3 Kypca (PU3HKH.

YMeHue OpUeHTHPOBATHCS B MPOCTPAHCTBE MTPACT CYIIECTBEHHYIO POJIb BO BCeX 00JacTsIX
JesTenbHOCTH uenoBeka. OpueHTalus 4ejoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COIUAIBHOTO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOIIETO MUPA, YCIOBHE YCIEITHOTO
MO3HAHUS U aKTUBHOTO MPeo0pa3oBaHus AecTBUTENbHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBETUHSCT pa3HbIC BUJIBI YYCOHOW M TPYAOBOH EATEIBHOCTH, SBISETCS OJHUM W3
npodeccCHOHAbHO BaKHBIX Ka4ecTB, MOITOMY aKTyallbHa 3a7ada (OpPMUPOBAHUS y 00YUAIOIIUXCS
MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBINIICHHUS — CYIIECTBEHHOTO
KOMITOHEHTA B MOJIFOTOBKE K MPAKTUYECKON AESITETLHOCTH IO MHOTUM HaNpPaBIECHUSM.

[lens ocBoeHus mporpaMmbl yueObHoro kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOY4YECHHS —
obmieoOpa3oBarenbHOoe W OOIIEKYIbTYpHOE pa3BUTHE OOyYarolIMXCs dYepe3 oOecrneueHue
BO3MOXXHOCTH TPHOOPETEHUS M HCIIOJIb30BAHUS CHCTEMATHYCCKUX TCOMETPUUYCCKUX 3HAHUUA U
JIeUCTBUM, crienu(UIHBIX T€OMETPUH, BO3MOXKHOCTH YCITENIHOTO MPOAOJLKEHUs 00pa3oBaHUs IO
CHETIMAILHOCTSIM, HE CBSA3aHHBIM C IMTPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

[IporpamMma no reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYeHA ISl OOYJAIOIIUXCS CpeaHeH
IIIKOJIBI, HE WCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYJAHCHHH Ha YpPOBHE OCHOBHOTO OOIIETro
obOpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOWTH OOIIUE
MaTeMaTHYECKHE YMEHUS, CBSI3aHHBIC CO CICIU(DHKOW TE€OMETPUU M HEOOXOIMMBIC JUIS KU3HU B
coBpeMeHHOM o0mecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXKHOCTh H3YyYUTh T€OMETpPHUIO0 Ooliee
rIIyOOKO, €CiH B JaJdbHEHIIEM BO3HHKHET HEOOXOJUMOCTh B TE€OMETPHUYCCKHX 3HAHHUSAX B
npodeccCHOHATBEHOM e TENbHOCTH.

JlocTHXKEHHE TIeIM OCBOCHHSI MPOTPAMMBI OOECIICUMBACTCS PEIMICHUEM COOTBETCTBYIOIIMX
3anad. [IpuopurerHsiMu 3a7auaMu ocBoeHHs Kypca «I'eomerpum» Ha 6a3zoBoM ypoBHe B 10—12
KJtaccax SIBJISSFOTCS:



¢ popMupoBaHUE TPEACTABICHUS O T€OMETPUM KAaK YaCTH MHPOBOM KYJIBTYphl MU OCO3HaHHUE €&
B3aMMOCBSI3H C OKPYKaIOLIUM MUPOM;

¢ popMupoBaHUE MpPEICTABICHUS O MHOTOTPAHHUKAX M TelaxX BpalleHHS KaK O BaKHEHIIUX
MaTEMaTHYECKUX MOJIENSIX, NO3BOJIAIOIIMX ONUCHIBATh U M3y4yaTh Pa3HbIC SBJICHUS OKPY)KAIOLIEro
MUDA;

e popMupoBaHMEe yMEHHUS paclio3HaBaThb Ha YepTeXax, MOJEIIX M B pEaJbHOM MHpE
MHOTOTPaHHUKU U T€JIa BPALICHUS;

® OBJIAJICHUE METOJaMH pEIlEHUs 3a/ady Ha IMOCTPOEHMsI Ha HM300pakKeHUSIX NPOCTPAHCTBEHHBIX
duryp;

¢ popMupoBaHNE YMEHHS OIEPHPOBATH OCHOBHBIMH IMOHATHUSMH O MHOTOTPaHHMKAaxX M TeJax
BpAILlEHUS U UX OCHOBHBIMHU CBOWCTBaMU;

® OBJIAJICHUE AITOPUTMAMU PEIIEHUS] OCHOBHBIX THUIIOB 337a4; (OPMHUPOBAHUE YMEHUS MIPOBOIUTH
HECJIO’KHBIE JI0Ka3aTeNIbHbIE PAcCYKICHHs B XOJle PELICHUs CTEPEOMETPUUYECKHX 3a7ad U 3a7ay ¢
IIPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH 0O0ydaromMxcs, MO3HABaTEIbHOM
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILUICHHUS;

¢ (popmupoBaHue (PyHKIIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUHU: YMEHHUE paclo3HaBaTh
IPOSIBJICHUSI T€OMETPUUYECKUX HOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyalusiX WU NpU HU3YYEHHUU JAPYTUX Y4eOHBIX IPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYJIMPOBATh UX HA A3bIKE T€OMETPUH U CO3/1aBaTh FT€OMETPUYECKHE MOJIEIH,
IIPUMEHSTh OCBOCHHBI I'€OMETPUYECKUN amnmapar MJis PELIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX
3aJja4, MHTEPIIPETUPOBATh U OLIEHUBATh [TOJyYEHHbIE PE3YJIbTAThI.

OTnnuuTeNbHON 0COOEHHOCTBIO NMPOrpPaMMBbl SIBJISIETCS BKJIIOUEHUE B KypC CTEPEOMETPHUM B
Hayaje ero M3y4eHus 3a/ay, pellaeMblX Ha ypOBHE MHTYUTHBHOIO IO3HAHUSA, U OINpeNeNEHHBIM
o0pa3oM opraHu3zoBaHHass padoTa HaJ HHUMH, YTO CIIOCOOCTBYIOT DPa3BUTHIO JIOTHYECKOTO H
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIUPYET NPOTEKaHUEe UHTYUTUBHBIX ITPOLIECCOB, MOTUBHPYET
K JaJbHEHIIEMY H3YYECHHIO IIPEIMETA.

[Ipennoyrenue oTHA€TCs HATMAAHO-KOHCTPYKTMBHOMY METOLy OOYYeHHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOM
JEeSATENIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEICTABICHUN Yy yJalllUXCs B Kypce CTEpEOMETPUU
MIPOBOAMTCS 3a CYET pelIeHMs 3aJad Ha CO3[JaHhe IPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHbIMH oOpa3zamu. Co3naHue oOpaza MPOBOIUTCS C OHNOpPOH Ha
HarJsiJHOCTh, @ ONIEPUpPOBaHKE 00pa30M — B YCIIOBUSX OTBJIEYEHHUS OT HAIJIIJHOCTH, MBICIEHHOIO
U3MEHEHHUS €r0 UCXOAHOTO COAEpKAHUS.

OcHOBHBIE ~ conepkaTenbHBle JHHUM Kypca «[eomerpum» B 10-12  kiaccax:
«MHororpanHukn», «IIpsmble U MIOCKOCTH B NpOCTpaHCTBe», «Tenma BpameHus», «Bekropsl u
KOOpJMHATBl B MpOCTpaHcTBe». POPMUPOBAHNE JIOTUYECKUX YMEHMH pacrpeaesnsercss He TOJIbKO
[0 COJepXKaTelbHbIM JIMHUSAM, HO M 1O TojaM OOYy4YeHHs Ha YpPOBHE CpeIHero oOIIero
oOpazoBaHus.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOIEE IPEAMETHBIM pe3ylbTaTaM OCBOCHMS
paboueil mporpaMMsl, pacipelel€HHbIM [0 rojilaM 00y4eHHs], CTPYKTYpUPOBAHO TaKUM OOpa3oM,
YTOOBI OBJIAICHUE F€OMETPUUECKUMU MOHATUSMHU U HaBbIKAMU OCYILECTBIISIIOCH MOCIIEA0BATENHEHO
U TIOCTyNaTelbHO, C COOJIOJEHUEM TPHUHIUIA [PEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY T€OMETPHYECKHX MPEACTABICHUN OO0YYaroLUUXCs, pacliupss U
yriyomsis e€, o0pasys IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenune reomerpun otBoautcs 1 4. B Henenmto B 10 kiacce, 1 wac B Hegemo B 11 kmacce,
1 gac B Henemto B 12 knacce, Bcero 102 yyeOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpur. Touka, npsimasi, III0CKOCTb, MpocTpaHcTBo. [loHsTHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleiIbHbIE U
cCKpeumuBaromuecs npsMbele. [lapamienbHOCTE HPsMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleJIbHbIE IIPAMBIE B IIPOCTPAHCTBE; MAPaLIEIbHOCTh TPEX NPAMBIX; NAaPAIUIEIBHOCTD IPSIMON
U IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXIY IPSMBIMU B IPOCTPAHCTBE.
[TapamnenpHOCTh INIOCKOCTEH: NMapajuIeIbHbIE IIOCKOCTH; CBOMCTBA NApaJUICIBHBIX IUIOCKOCTEH.
[Ipocrelime MpOCTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETpadaAp, KyO, Napaiienenure];
IIOCTPOCHHUE CEYCHUH.

11 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

[lepneHquKyISIPHOCTD NMPSAMON U MJIOCKOCTH: NEPHEHANKYJISAPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE MApAJUICNIBHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPU3HAK INEPIECHIUKYISAPHOCTH
MPSIMOM M IIOCKOCTH, TEOPEMA O MPAMON MEPHEHANKYJIIPHON IJIOCKOCTU. YTIIBI B IPOCTPAHCTBE:
YroJa MEXAy IpsIMOM M IUIOCKOCTBIO; IBYTPaHHBIM yroJ, JIMHEWHBIA YroJl JBYIPAaHHOIO yrIua.
[lepnenuKynsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
IUIOCKOCTH, NpPOEKUUs (Uryppl Ha IUIOCKOCTb. I[lepneHAMKYISpPHOCTh IUIOCKOCTEH: MIpHU3HaK
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTe. Teopema o TpéxX nepreHauKyispax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIIYKJIbIE U HEBBIIYKIIbIE
MHOI'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas npusma; I'paHH M OCHOBAHMS
OpU3MBI, TpsiMass Y HAKJIOHHAS TMPU3MbI; OOKOBas M TOJHAS TOBEPXHOCTh IPHU3MBL.
[Tapamtenenunen, NpsAMOYTOIBHBIM IMapajuleNenuIe] U ero cpoicTBa. [Iupammpma: N-yrosbHas
nupaMua, TPaHHM M OCHOBAaHHME WHUPAMUIbI, OOKOBas M TIOJNHAs TOBEPXHOCTh MHPAMUIBL;
IpaBWiIbHAasg M Yyceu€HHas MNHMpaMuAa. OJIEMEHThl Tpu3Mbl U nupaMujsl. [IpaBunbHbIE
MHOTOTPaHHUKU: TOHSTHE NPABWIBHOTO MHOTOIPAaHHMKA; MpaBUJIbHAs MpU3Ma WU NpPaBHIbHAs
NMpaMK/ia; IpaBWIbHAs TPEyroyibHas MUpaMuaa U MpaBUWIbHBIN TeTpalap; Kyo. Ilpeacrasnenue o
IIPaBWJIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, N0AEKadIp U nkocazap. CedeHus IpU3Mbl U TUPAMMUIBI.

CumMeTrpusi B TPOCTPAHCTBE: CHUMMETpPHUS OTHOCUTENBHO TOYKH, IPSAMOM, TIIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUPaMUAaX, Napajljieienuneaax, IpaBuibHbIX MHOTOIPAHHHUKAX.

Brruucienune 371eMEHTOB MHOTOTPAaHHUKOB: pé€Opa, nuaroHanu, yriel. [Linomans OokoBoOM
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAb OCHOBAaHUMN, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnmomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IMPaBUIBHON
MUpaMHJIbI, TeOpeMa O TuIoaau yceu€HHoi nupamusl. [lorstue 06 o6béme. OOBEM MHpaMUIBL,
MPU3MBI.

[TonoOHble Tenma B mpocTpaHcTBe. COOTHOWIEHHS MEXIY IUJIOUIAJIMH IOBEPXHOCTEH,
00BEMaMU MOJOOHBIX TEIL.

12 KJIACC

Tena Bpamenus

[unuaapudeckas TMOBEPXHOCTh, OOpa3yrolue UIMHIPHYECKOH TOBEPXHOCTH, OCh
HWIMHIPUYECKON noBepxHocTH. LlmmmHap: ocHoBaHMA U OOKOBasi MOBEPXHOCTh, OOpa3yromas u
OCb; TJIOIIAIb OOKOBOW U TIOJTHON MOBEPXHOCTH.



Konnueckass MOBepXHOCTb, 0O0pa3ylolMe KOHHYECKOH MOBEPXHOCTH, OChb W BEpIIMHA
KOHHMYECKOM ToBepXxHOCTH. KOHYC: OCHOBaHME U BepIMHA, 00pa3yromias U OCh; IUIONIA b OOKOBOM
U TIOJIHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylollue W BBICOTA; OCHOBAaHHS M OOKOBas
MTOBEPXHOCTb.

Cdepa w map: meHTp, paguyc, IUAMeTp; IUIOMAAb IOBEpXHOCTH cdepbl. B3ammuoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomianb chepsl.

N3o00paxkeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

Kom0OuHanuu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBII OKOJIO cephbl;
cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonsatue o006 o00béMe. OcHOBHBIE cBolcTBa O00BEMOB Ten. Teopema 00 o0O0BEME
NPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. O0béM mmmmuapa, Konyca. O6sém mapa
Y TI0IAh CEpPHI.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAJIAMU IIOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenuss nwivMHApa (MapauieIbHO H  MEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B mpocTtpaHcTBe. CHOKEHHWE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxkeHune BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuio
napauienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ NPUMEHEHUEM MPABWII JACUCTBUN C BEKTOPAMH.
[IpssMmoyronbHas cucremMa KoopauHar B poctpancTse. Koopaunatel Bekropa. IIpocrelimue 3anaun
B KOOpAMHaTax. YTrojl Mexay Bekropamu. CKaJiIpHOE IPOU3BEIEHUE BEKTOPOB. BhIunciieHrne yrios
MEXAYy MNOpSAMbBIMH M  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM  METOA MpH  PELICHUU
F€OMETPUYECKHX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3YyJbTaTHl OCBOEHUS MpPOrpaMMbl ydeOHOro mpeamera «MaTemMaTHKa
XapaKkTepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO  TPAXKAAHCKOM  TMO3UIIMM  OOy4Yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO OOIIecTBa, MPEACTAaBICHHMEM O MaTeMaTHYEeCKHX OCHOBax
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, TMPOLEAYpP TPakJTaHCKOTO OOIIECTBa
(BBIOOpBI, OMpPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMANBHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKIIUSIMU U HA3HAUCHUEM.

IIarproTnyeckoe BOCIMTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOMN TI'pa)TaHCKOW MIECHTHYHOCTH, YBAXKEHUS K MPOLLIOMY U
HACTOSIIEMY POCCHUMCKOM MAaTEMAaTUKH, LIEHHOCTHBIM OTHOLUIEHHEM K JIOCTHKEHHUSM POCCHMCKHUX
MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW WIKOJbI, K MCIOJIb30BAaHUIO 3TUX JIOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHWEM  JYXOBHBIX IICHHOCTEH  pOCCHIICKOTO  Hapoja; Cc(HOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHUS, STUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHUEM
JOCTMIKEHUM HAyKW U JEATEIIbHOCTBIO YYEHOI'O; OCO3HAHHMEM JIMYHOIO BKJIAJA B IMOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro.

IcTeTHYECKOE BOCIUTAHUE:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIFOYAsl SCTETUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4, PEHICHW, PACCYXIACHUN; BOCIPUUMYHMBOCTHI0O K MaTEMaTHYECKHM AacIeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.



PDu3nyecKoe BOCIUTAHHE:

cOpMHUPOBAHHOCTHIO YMEHHS NPUMEHATh MaTeMaTH4YecKue 3HAHUS B MHTEpecax 3J0POBOTO
u Oe3omacHOTO 00pa3a >KM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (310pOBOE
nUTaHue, cOaJaHCUPOBAHHBIN PEXHUM 3aHATHUH M OTIbIXa, peryisipHas (HU3NUEcKas aKTHBHOCTH);
(U3NIECKOTO COBEPIICHCTBOBAHUS, P 3aHATUSAX CIIOPTHUBHO-03/I0POBUTEIBHON JESITEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LEHHOCTH TPYAOJIOOUS; MHTEPECOM K Pa3IUYHBIM
cepam npodeccHoOHATBHON NESITENBHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M €€ IPHIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu M pean30BBIBATH COOCTBEHHBIC
’KM3HEHHbBIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa30OBaHUIO U
caM000pa30BaHHIO HA MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTHYECKHX 3a]a4 MaTeMaTHYECKON HAaIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUe:

COPMUPOBAHHOCTHIO JKOJIOTHYECKON KYNbTYpHl, IMOHMMAaHWEM BIUSHHUSA COLHUAIBHO-
HSKOHOMHYECKUX TPOLECCOB HA COCTOSIHUE IPHPOJHOW W COLMAIBHOM Cpeibl, OCO3HAHHUEM
r100aJbHOTO XapaKTepa SKOJIOTHYECKUX Mpo0iieM; OpHeHTalueld Ha TPUMEHEHHE MaTeMaTHIeCKIX
3HAHUH JJIs1 pelIeHus 3a7ad B 00J1aCTH OKPY)KAIOLIEH Cpepbl, TUIAHUPOBAHHS IOCTYITKOB U OLEHKH
UX BO3MOKHBIX MIOCJICACTBUH ISl OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOI'O MO3HAHUS:

CcOPMHUPOBAHHOCTHIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH HAyKH M OOIIECTBEHHOW MPAKTHKH, MOHWMMAaHHEM MaTeMaTH4YEeCKOH HayKu Kak chepbl
YeJIOBCUECKON AEATENBHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LMBUIN3AIINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKU M MaTEeMaTHYECKOH KyJIbTypol KaK CPEACTBOM IMO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH IPOSKTHYIO M UCCIIEIOBATENBCKYIO AEATEILHOCTD MHIUBUIYAIBHO U B

rpymnre.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTepU3yIOTCs  OBNAJCHHEM  YHHBEpPCaIbHBIMU no3HasamenbHbIMU oelicmseusamu,
VHUBEPCAbHLIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VAamMUGHbIMU
oelicmeusimu.

1) Vuueepcanvuvie nosmasamenwhvle Oeiicmsus, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECCO8 00yuanwuxcsa (0coeHue Memooo8 NO3HAHUS OKPYHCAIULe20 Mupa;
npuMeHenue 102UYEeCKUX, UCCTe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueii).

basoBble Jlornyeckue 1eMcTBUA:
® BLISBIIATh M XapPaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX OOBEKTOB, IMOHSTHM,
OTHONIICHUH MEXIy TOHATHAMH, (DOPMYIHPOBATH ONpPEICICHHUS TOHITHIA, YCTaHABIUBATH
CYIIECTBEHHBIH MPU3HAK KIAacCHU(pUKALMU, OCHOBAaHUS AN OOOOIIEHUS M CpPaBHEHHs, KPUTEPUU
MIPOBOIMIMOTO aHAJTH3a;
® BOCIIPUHUMATh, (HOpPMYITHpOBaTH H MPEOOPa3OBBIBATH CYXKACHHS: YTBEpPAUTEIbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,
® BLISBIIATH MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUNs B (aKkTax, JaHHBIX,
HAONIOJICHUSAX ¥ YTBEPKICHUSX; MpesiaraTh KPUTEPUH 7S BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

e leJlaTh BBIBOJIBI C HCMOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

® POBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeIhCTBA MAaTEMAaTHYCCKHX YTBEPXIACHHUN (TIPSIMBIE W OT
MPOTUBHOTO),  BBICTPaWBaTh aApPryMCHTAIMIO, MPUBOJUTH TPHUMEPHI W  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY)KICHHS 1 BHIBOJIBI;



® BEIOMpATh CrOco0 pemeHus y4eOHOW 3amaul (CpaBHHBATh HECKOJIBKO BapUAHTOB pEIECHUS,
BbIOMpaTh HanboJiee MOAXOIAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTebcKue 1elcTBUS:
® 1CIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUA HWHCTPYMEHT [O3HAHUA;, (OPMYIHpPOBAThH
BONIPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;
® IPOBOJIUTh CAMOCTOSATEIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBIICHHUIO
0COOCHHOCTEH MaTeMaTH4eCKOro 00ObeKTa, SBJICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMH;
® caMOCTOATENbHO (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0/IeHNUs, UCCIIEeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTb IOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011eHMIT;
® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIECCa, a TAKXKE BBIIBUraTh IMPEAINOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:
® BBHIABIATH ACPUIUTH MHPOpPMAIUU, JAHHBIX, HEOOXOAUMBIX JUIS OTBETa Ha BOMPOC W JUIS
pellIeHus 3a/1a4H;
e BEIOMpaTh MH()OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh
Y UHTEPIPETUPOBATh HH(OPMALIUIO PA3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;
® CTPYKTYpHpOBaTh WHGPOPMALNIO, TPEACTABIATh €€ B PasIHYHBIX (POpMax, HILTIOCTPUPOBATH
rpaduyecku;
® OLIEHUBATh HAIEKHOCTh UH(OPMAIIUU IO CAMOCTOSTENILHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Yuueepcanvnvie KOMMYHUKAmMuUHble Oelicmaéus, 00ecneuusaom coopmMuposaHHocns
COYUANBLHBIX HABLIKOS 00YYaAIOUUXCHL.

Oo0menue:
® BOCIIpMHUMATH M (DOPMYITUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSIMHU M LEISIMU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y peLIeHHUs 3a7jaui, KOMMEHTHPOBATh MOJIyUYE€HHBIH pe3ybTar;
® B X0J1¢ OOCYKJICHHsI 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMON TeMBbI, IPOOIEMBbI, peraeMoit
3aJjauu, BBICKA3bIBATh HJIEW, HAIICJICHHBIC HA TMOWCK PEIICHUS; COMOCTABISTH CBOM CYXIEHUS C
CYXKJIEHUSIMHM JIpYTUX YYAaCTHUKOB JMaiora, OOHApPYXHMBAaTh pa3indMe U CXOACTBO IO3UIMI; B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;
® [IPEJICTABIIATh PE3yJAbTaThl pEIIEHUs 3a/Jaud, OSKCIIEPHUMEHTa, WCCIEeJ0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBICTYIUIEHHUS C Y4ETOM 3aJay MpPE3eHTAlM U 0COOEHHOCTEH
ayJAUTOPHUH.

CoTpyaHnuecTBo:
® MIOHMMATh M UCIIOJIH30BATh PEUMYIIECTBA KOMAaHAHON M WHANBHYyAIbHON pabOTHI IPU PEIICHUN
yueOHBIX 3ajlad; NPUHUMATH IEJhb COBMECTHOW JIEATENIFHOCTH, IUIAHWPOBATh OpPTaHHU3AINIO
COBMECTHOH paloThl, pacmnpeaeisaTb BUAbI pPabOT, JOroBapHBAThCs, OOCYXAaTh IpolLecc U
pe3yabTaT paboThl; 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;
® y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkI€HUs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI»
Y WHBIC); BBITIOJIHSITH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM ACWCTBUS C IPYTMMHU YICHAMHU
KOMaHJIpl; OIIGHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT MO KPUTEPHUsIM,
cOpPMYIUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

3) Vuueepcanvnvie pecynamuenvie Oeticmeus, obecneuusaom Qopmuposanue cMvlcI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranu3anmus:
® COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCO0 PEIMICHHS C YIETOM UMEFOIIAXCSI
pPECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH BApUAHTHI
peleHuii ¢ yuéToM HOBOM MH(OpMAIUH.



CaMOKOHTPOJIb:
® BJIaJICTh HABbIKAMHU I103HABATEIbHOW pe(dieKkcHy Kak OCO3HAaHUS COBEPIIAEMBbIX AEUCTBUN U
MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auu;
® NIPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPU PELIEHUH 33/1a4d, BHOCUTh KOPPEKTUBbI
B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBICHHBIX
TPYAHOCTEH;
® OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIM U YCIOBUSAM, OOBACHATH NPUYUHBI JOCTHXKEHUS WU
HEIOCTHKEHUS PE3yJIbTaTOB ACATEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHM U CIIEACTBUSA U3 HUX IPU PEIIEHUU FeOMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUSAMHU: N1APAJUIETBHOCTD MPSIMBIX U IIJIOCKOCTEH.

KnaccugpunupoBars B3aMMHOE pacrojioKEHUE NPSMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOIPAaHHMKOB (IHMpamMHIa; IMpHU3Ma, HPSMOYTOJIbHBIN
napajuiesienumnen, Kyo).

OnepupoBaTh NOHATUSAMU: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3Ys METO/1 CIIEI0B.

Crtpoutb ceyeHHs MHOTIOTPAaHHUKOB METOJIOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3ajaun Ha HaXOKJAECHUE I'€OMETPHUUECKUX BEJIMYMH MO 00paslaMm WU aJrOpUTMam,
IIPUMEHSISI U3BECTHBIE aHATUTUUYECKHUE METO/IbI IPU PEILICHUHU CTaHIapPTHBIX MAaTEMaTUUYECKUX 3a/1a4
Ha BBIYMCIIEHUE PACCTOSTHUM MEXy ABYMS TOUKaMH, OT TOUYKH JI0 MPSIMOM, OT TOYKH /10 MJIOCKOCTH,
MEXy CKPEITUBAFOIIUMHUCS MIPSIMBIMH.

W3BnekaTh, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, NpeACTaBICHHYIO Ha YEPTEKAX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkThl A pEIHIEHUS  CTEPEOMETPHUYECKHX  3ajad,
MPENIoJIaraloliuX HECKOJbKO IIIaroB PEIIEHUs, €CIU YCIOBHS NPUMEHEHMs 3a/JaHbl B SBHOM
dbopme.

[IpumeHsTh mpoCTElIle NpPOrpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUHU CTEPEOMETPUUYECKHIX 3ajay.

[IpuBomuTe mpHUMEpsl MaTEeMaTHMUECKUX 3aKOHOMEpPHOCTEH B MpHUpPOJAE U  IKU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsTh NOJTy4YeHHbIE 3HAHUS Ha MpaKTHKE: aHAIM3UPOBATh pEajbHbIE CUTYallUU U
OPUMEHATh  M3Y4YEeHHbIE TOHATUS B Ipollecce  IOMCKAa  pEeHIeHUs  MaTeMaTHYecKH
chOopMyIUPOBAHHON TMpPOOJIEMBbl, MOJAEIUPOBATh pealbHbIE CUTyallUM Ha S3bIKE TI'€OMETPUH,
UCCIIEI0BaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAaHUEM TIE€OMETPHUYECKUX IOHATUH U TEOPEM,
anmapata anreOpbl; peniarb MpakTHUYECKHE 3aJauyl, CBSI3aHHbBIE C HAXOXKJIECHUEM I€OMETPHUYECKUX
BEJIMYUH.



11 KIIACC

OnepupoBarh NOHATHAMU: IEPIEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEH.

KnaccuunupoBaTh B3aUMHOE PACHOJI0KEHHUE IPAMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBarh MOHATUAMU: JBYIPAaHHBIN yroj, TpaHy JBYTPAaHHOTO yria, peOpo JBYyrpaHHOTO
yIJ1a; TMHEHHBINA Yrol BYIPaHHOIO YIJIa; FpajlyCHas Mepa ABYTPaHHOTO yrIJja.

OnepupoBaTh MNOHATUSAMHU: MHOTOIPAaHHUK, BBINYKJIBIM M HEBBINTYKJIbIH MHOTOIPDAaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

KnaccuunupoBaTb MHOTOTpaHHHUKH, BEIOMpass OCHOBaHMA Uil KJIacCU(UKAIUK (BBITYKIIbIE
U HEBBIYKJIbIE MHOTOI'PAHHUKH; IPAaBUJIbHbIE MHOTOTPAHHUKHU; NPSMbIE U HAKIOHHBIC MPU3MBI,
napajuleenuneabl).

Pemare 3aaun Ha HaxXOXKJAECHUE I'€OMETPHUUECKUX BEJIUYMH IO 00pa3laM WU aJrOpuTMam,
MNPUMCHAA NU3BECTHBIC aHAJIUTUYCCKUC MCTOJbI ITPHU PCIICHHUU CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1av
Ha BBIYUCIIEHUE PACCTOSTHUM MEXly ABYMS TOUKaMHM, OT TOUYKH JI0 IIPSIMOI, OT TOYKH /10 MJIOCKOCTH,
MEXAY CKPEIIUBAIOIIUMUCA PSIMBIMHU.

Pemiate 3ajaun Ha HaXOXKACHUE T€OMETPHUUECKUX BEJIUYMH MO 00paslaM WU alrOpuTMam,
IMPUMCEHAA N3BECTHBIC aHAJTUTUYCCKUC METOABI ITPHU PCIICHUU CTAHAAPTHBIX MAaTCMATUYCCKUX 3aaa4
Ha BBIYMCJICHUE YIJIOB MEXJY CKPEIIMBAIOIIMMUCS MPSAMBIMU, MEXIY HPSIMOH M IUIOCKOCTBIO,
MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Bbruuciate 00bEMBI M IUIOIIAAM OBEPXHOCTEH MHOIOIpaHHMKOB (IIpH3Ma, MUpamMHIa) C
npuMeHeHHeM (hOpMyIT; BBIUMCIATH COOTHOUICHUSI MEXIy TUIOIIAASIMU TOBEPXHOCTEH, 00BbEMaMu
10JI0OHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB IMOHATHUAMU: CHUMMECTpPpUA B MPOCTPAHCTBC, ULCHTP, OCb U IIJIOCKOCTb
CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (DUTYPHI.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH UH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumenssTb  reomerpuueckue  (QakThl JUIsl  pPEUIEHMs] CTEPEOMETPUYECKHMX  3ajad,
IPEAIOoIaralolliuX HECKOJIbKO WIArOB PEUICHUs, €CIM YCJIOBHUS IPUMEHEHHs 3aJaHbl B SIBHOM
dbopwme.

[IpuMeHsTh NpOCTEHINNE MNPOTPpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI U PELLIEHUN CTEPEOMETPUUECKUX 3ajau.

[IpyBomuTe NpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TNPUPOJE M JKU3HH,
pacrno3HaBaTh NPOSIBIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJydyeHHBbIE 3HAHMA Ha TMPAKTUKE: aHAJIM3UPOBATh pealibHble CHUTyallud |
IMPHUMCHATH HN3YUCHHBIC IIOHATHUA B mnmpounecce IIOHUCKa peICHUA MaTEMAaTHYCCKHU
c(OpMYIHPOBaHHONW MPOOJIEMBI, MOJICIMPOBAaTh peaJbHbIE CHUTyallUd Ha S3bIKE TIE€OMETpPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM TIE€OMETPHUYECKUX MOHATUH U TEOpEM,
amnmapara anreOphl; peuarb MPaKTUYECKUe 3a/laud, CBS3aHHBIE C HAXOXKJICHHEM I€OMEeTPUYECKUX
BCJINYHH.

12 KJIACC

OnepupoBarh MOHATHSMU: IMIMHIPUYECKAS MOBEPXHOCTh, 00pa3yroliue MUIUHAPUISCKON
MOBEPXHOCTH; UWIMHJIpP, KOHHUYECKash IOBEPXHOCTh, 0OOpa3ylolle KOHUYECKOH IOBEPXHOCTH,
KOHYC; chepuueckasi IOBEPXHOCTb.

PacmoznaBate Tena Bpamenus (MWIWHIDP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOMYYEHUS T BPAICHUSI.

KiaccudummpoBats B3anMHOE pacnosioxkeHue chephl U MIIOCKOCTH.

OnepupoBarh MOHSATUSMHU: IIAPOBONM CErMEHT, OCHOBAaHHWE CETMEHTAa, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHUE IIAPOBOT0O CII0S, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U TMIJIOMAAM TOBEPXHOCTEH TEN BpAIIECHHUS, T€OMETPUUYECKUX TENl C
npuMeHeHueM (Gpopmyi.



OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BIUCAHHBINA B cpepy U ONMUCAHHBIA OKOJIO C(EpHI;
cdepa, BIMCaHHAs B MHOTOT'PAaHHHK WJIH TEJIO BPAILICHHS.

BBIHCIsATE COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00bEMaMU TTOTIOOHBIX TE.

N300paxxaTh u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (HUTYpP: BHI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYCHHUS TEJ BPAIIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh W IMPEOOPa30BBIBATH WH(POPMALUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX UTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX.

OmnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE IEHCTBUS CIIOKEHUS BEKTOPOB, BRIYUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCII0, OOBSCHAThH, KAKUMU CBOWCTBAMH OHH 00JIaJat0T.

[TpuMeHsITh MpaBUIIO apasuIeTIeHUIIe 1A,

OnepupoBarh MOHATUSMH: JIEKaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOp, MOMIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroll MEXKIY BEKTOpaMH, CKaISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBHI.

HaxomuTh cymMMy BEKTOPOB M MPOW3BEICHHE BEKTOpPA HAa YHUCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh reomeTpuveckue (akThl JJIS  PEIICHUS  CTEPEOMETPHYSCKHX  3ajad,
MPEIITOJIATAONINX HECKOJBKO IIIarOB PEIICHUsS, €CIU YCIOBHS NPUMCHCHHS 3a/laHbl B SIBHON
dhopme.

Pemarp mpocreiiimue reoMeTpruecKre 3aJavud Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
METO/aA.

Pemarp 3agaum Ha JI0KA3aTEIBCTBO MATEMAaTHYECKMX OTHOUICHWM W  HAXOXJICHHE
TEOMETPUUCCKUX BEJIMYMH IO 00pa3liaM WIM JITOPHUTMaM, MPUMEHssS H3BECTHBIC METOIbI IPU
pEIICHNY CTaHAAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHsTh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA M  AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI TIPY PEIICHUN CTEPEOMETPHUSCKUX 3a7ad.

[IpuBomuT, TpUMEpHl MaTEeMATHYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE U SKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[IpuMeHsITh TOJTYYCHHBbIE 3HAHWS Ha MPaKTHKE: aHAIM3UPOBATH peajbHbIE CUTyallUd U
NPUMEHITh ~ M3y4eHHBIC TIOHATHS B  TPOIECCe  IMOWCKA  PEIICHHS  MaTeMaTHYeCKU
chOpMyITUPOBAHHON MPOOIEMBbI, MOJAETUPOBATH pealbHBIE CUTYallUM Ha S3bIKE T'€OMETpPUH,
WCCIIC/IOBATh IOCTPOCHHBIE MOJICIM C WCIOJIh30BAaHUEM TI'€OMETPHUYCCKHX MOHATHH W TEOpEeM,
amnmapata anreOpbl; perarh MPakTHUYeCKUe 3aJaud, CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJTMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmMeHoBaHue pa3ienoB U TeM KomnnuectBo wacos DIEeKTPOHHBIE
1/ MPOTPaMMBI (mudpoBkIc)
o Bcero Konrposnbn Ilpaktuuec — oGpaszoBarenbHbIe
bIe pabOTHl KHE PabOThI PECYPCHI
1 BseneHue B cTepeoOMETPHIO 10
) [Ipsimbie U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepHeHI[I/IIEy.]I}IpHOCTB MPSIMBIX U 12 1
IJI0CKOCTEN
OBILIEE KOJIMYECTBO YACOB I10 34 5 0
[TPOI'PAMME
11 KJIACC
No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB DNEeKTpPOHHBIE
1/ MIPOTrpaMMBbI (uudpoBsbie)
N Bcero Kontponen Ilpaktuuec = oGpaszosarenbHbie
ble paboThl KHE PaboOThI pecypesl
1  VYrusl Mexay NpsMbIMU U TJIOCKOCTSIMHU 10
2  MHororpanHuku 11
3 OO0BEMBI MHOTOTPaHHUKOB 10
4 [ToBTOpEHME: ceueHusi, pacCTOSHUS U 3
yTJIIBI
OBIIEE KOJIMYECTBO YACOB I10 34 5 0
I[TPOI'PAMME
12 KJIACC
Ne HaumenoBanue pa3nenos u Tem KonunuecTtBo uacoB DNeKTPOHHBIE
n/ IPOrpaMMbI (uncpossie)
n Bcero Kontponen Ilpaktuuec = oGpaszoBaTenbHbIe
bIe paboThl KHE PaboOThI pecypesl
Tena Bpamenus 12
OOBEMBI TET 5 1
3 BexTops!l 1 KOOpIMHATHI B 10
MIPOCTPAHCTBE
4 IToBTOpenue, o6o0IEHNE, 7 1
cUCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 2 0
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonuuectBo
n/n 4acoB

1  OcHoBHbIE NOHSTHSI CTEPEOMETPUN: TOUKA, IIPsIMasi, IJIOCKOCTH, 1
npoctpaHcTBo. [IpaBuia n300paxkeHns Ha pUCYHKaX: H300paKeHUs
TUIOCKOCTEH, MapajIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

2  IlonsaTus: mepecekarolrecs IIOCKOCTH, EPECEKAIOUINEcs IpsaMast 1 2
IJIOCKOCTh

3 | 3HaKOMCTBO C MHOT'OI'paHHUKaMH, H300pa’keH1e MHOTOI'PAaHHUKOB Ha 1
PHUCYHKaX, Ha TPOCKIIMOHHBIX YepTeKax

4  HauanbHble cBeZIeHUs O KyOe U mupaMuje, uX pa3BEPTKU U MOJIEIIH. 2
CeueHust MHOTOTpaHHUKOB

5  TlonsaTHe 006 aKCHOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI 4
CTEPEOMETPUH U CIEJCTBUS U3 HUX

6 | BzanMmHOe pacnosoxeHue NpsAMBIX B IPOCTPAHCTBE: NIEpeceKaroIIuecs, 1
napajuieNIbHbIe M CKPEIINBAIOLINECS TPSMBIC

7 TlapamnensHOCTh MPSMBIX M IUIOCKOCTEH B MMPOCTPAHCTBE: MapalieIbHbIC 1
IpsIMble B IPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX NPSMBIX

8 | IlapamnenbHOCTh NPAMBIX U INIOCKOCTEH B IpocTpaHcTBe: [lapaniensHocTh 1
IIPSIMOM U TNIOCKOCTH

9 | Vrisl ¢ cOHaNpaBICHHBIMHA CTOPOHAMH 1

10  Vrox Mexay NpsSMbIMH B IIPOCTPAHCTBE 2

11  TapamienbHOCTb INIOCKOCTEH: MapasuienbHble MIIOCKOCTH 1

12  CaolicTBa napauienbHbIX INIOCKOCTEH 1

13  IIpocteiimme npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTU: TETPa’p, KyoO, 1
napasuleIenues

14  Tloctpoenue ceueHuit

15 KonrtposnbHas padota o reme "lIpsiMble U MIOCKOCTH B IPOCTPAHCTBE.
[TapanenbHOCTh NPSIMBIX M IJIOCKOCTEH"

16  IlepneHAMKYISIPHOCTH MPSMOU U IMIIOCKOCTH: IEPIICHINKYIISPHBIE MTPSIMBIE B 1
IIPOCTPAHCTBE

17 Tlpsimble mapasuienbHble U NePHEHIUKYISPHBIE K IIOCKOCTH 2

18  IIpu3Hak nepneHauKyISIPHOCTH MPSIMOHN U IIIOCKOCTH 2

19  Teopema o mpsiMOil epHEeHAUKYISIPHON MIIOCKOCTH 3

20 IlepneHOUKYJSp M HAKIIOHHBIE: PACCTOSHUE OT TOUKHU J0 IMIIOCKOCTH, 3
paccTostHAe OT MPSMOM J0 TUNTIOCKOCTH

21  KoutponbHas paboTa o teme "llepneHIuKyIspHOCTb MPSIMBIX U 1
IJIOCKOCTEN"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne Tema ypoka KonuuectBo
n/n 4acoB
1  VYrusl B npocTpaHCTBE: Yroji MEXKAY IPSIMON U IUNIOCKOCThIO 2
2 | JIByrpaHHbIH yroi, TUHEWHBIH yroj IBYTPaHHOTO yIiia 2
3 | IlepneHIuKyISApHOCTH IUIOCKOCTEH: MPU3HAK NEPIEHINKYISIPHOCTH ABYX 3
IJIOCKOCTEHN
4  Teopema 0 TpEX NEPHEHANKYIIAPAX 3
5  IloHsTHE MHOIOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'PAHHUKA, BBIIYKJIbIE 1
Y HEBBIYKJIble MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPAHHUKA
6 | Ilpusma: n-yroabHas NpU3Ma; 'PaHU U OCHOBAHUS IPU3MBI; IpsIMas U 1
HAKJIOHHAsI IPU3MbI; OOKOBAs U MOJIHASI TOBEPXHOCTH MPU3MBI
7 Tapannenenunen, NpsSMOYTOJIbHBIN MMapauIeNenuIie]] U €ro CBONCTBA 1
8 | Ilmpammpa: N-yroipHas MUPaMUIa, TPAHU U OCHOBAHHE MUPAaMU/IbI; OOKOBas 1
U TOJIHAsl IOBEPXHOCTh MUPAMM/Ibl; IPAaBUJIbHAS U YCEUEHHAs MUPaMUIa
9 | IlpaBuibHble MHOTOTPAHHUKU: MIOHATHE IPAaBUIBHOTO MHOTOTPAHHUKA,;
IpaBWIbHAS [TPU3Ma U NpaBUiIbHAsI MUPAMUAQ; IPaBUIIbHASL TPEYTOIbHAas 1
NUpaMyU/ia ¥ PaBUIBHBIN TETpasaAp; KyO
10 IIpencraBneHue o MPaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P, 10AEKAdAP U 1
MKOCA3IP.
11  Cummetpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUYKH, IPSIMOIA,
IJIOCKOCTHU. DJIEMEHTHl CHMMETPUHU B MUPaMUJIaX, apajuleenune1ax, 1
IIPABUIIbHBIX MHOI'OI'PaHHHUKAX
12  BebluncieHHe 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, TharoHaiu, yribl 1
13  IInomanas OOKOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTU MPSIMOM MPU3MBI, 1
IJIOLIAa/1b OCHOBAHUM, TEOpeEMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TPU3MBI
14  Ilnomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPAaBUILHON MUPaMU/IbI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUIbI
15  KonTtponbHas pabota no Temam "[leprneHaAUKyISIPHOCTD NPSIMBIX U 1
mwiockocTeil", "YTibl MeX Iy NpsIMBIMU U TIIOCKOCTSIMH", "MHOrorpaHHuku"
16  Tloustue 06 00BEME 1
17  OO6BEM nupaMusl 4
18  O06béM npusMel 4
19  KonTtponsHas padota no teme "OO0bEMBI MHOTOTPAaHHUKOB" 1
20 TloBtopenue, 06001IeHHE cucTeMaTH3anus 3HaHui. [locTpoenue ceuenmii B 1
MHOTOTpaHHHUKE
21 TloBTOpenue, 0000IMEHHE CHCTEMAaTH3aNNs 3HaHUH. Beraucienue
pacCTOSHUI: MEXY IBYMS TOUKaMH, OT TOYKH 10 IPSIMOM, OT TOUKHU J0 1
IJIOCKOCTH, MEXKAY CKPEIIHBAIOIIUMHUCS IPSIMBIMU
22  TloBTopenue, 06001IeHNE CCTeMaTH3allks 3HaHUH. Beruucnenue yrios:

MCKAY CKPCIIMBAOIUMUCA IPAMBIMHA, MCXKIY pr[MOfI " IJIIOCKOCTBIO, 1
ABYI'PAHHBIX YTJIOB, YIJIOB MCKAY IJIOCKOCTSIMU
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12 KJIACC

Ne Tema ypoka KomnuectBo
n/n 4acoB
1  Cdepa u map: neHTp, paanyc, 1MaMeTp; III0Maab MOBEPXHOCTH Chephl 1
2  Bsaumuoe pacmnonoxenue chepsl U IUIOCKOCTH; KacaTeabHas TIOCKOCTh K 1
chepe; iomanab cheps
3  Hzobpaxenue cepsl, mapa Ha iockoctr. CedeHus 1mapa 1
4 Iunuuapuyeckas IOBEPXHOCTh, 00pa3yIoLUe UINHIAPUIECKOM 1
MOBEPXHOCTH, OCh IWIMHIPUIECKOH MOBEPXHOCTH
5  Humunap: ocHoBaHUs 1 OOKOBAasi MOBEPXHOCTh, 00pa3yrolias U OCh; MIIOIIA b 1
OOKOBOM U MMOJIHOW TOBEPXHOCTH
6  M3oOpakeHue muImHApa Ha MIIOCKocTU. PazépTra mmuapa. CedeHust 1
UMIMHIIPA (TUIOCKOCTHIO, MapalieIbHON WK NEPIEeHINKYISIPHONU OCH
HUAITUHIPA)
7 Konunueckas HOBEpXHOCTh, 00pa3yIole KOHUUECKON TOBEPXHOCTH, OCh U 1
BEpIIIMHA KOHUYECKOW MOBEPXHOCTH
8  Konyc: ocHoBaHue U BepIrHa, 00pa3yrolas U OCh; MJIOoaab OOKOBON U 1
MOJTHOW TIOBEPXHOCTH
9  VYceu€HHBIN KOHYC: 00pa3yoIIKe U BBICOTA; OCHOBAHUS M OOKOBas 1
MTOBEPXHOCTh
10 H3obpaxkeHnue koHyca Ha TUIOCKOCTH. Pa3BEpTka koHyca. CeueHHs KOHyca 1
(TITOCKOCTHI0, MapaljieIbHOM OCHOBAHMIO, U TUIOCKOCTHIO, MPOXOASIIEH yepe3
BEPILUHY)
11 KomOwuHaiwms Ten BpameHust 1 MHOTOTPAaHHUKOB
12  MHororpaHHHK, ONIMCaHHBINA OKOJIO cepsl; cepa, BIMCaHHAS B 1
MHOTOTPaHHUK WM B TEJIO BPAILCHUS
13 Tlonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TE 1
14  OO6BéM muIMHIpa, KOHyca 1
15  O6béM mapa u mioua s chepsl 1
16 TlomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXTY TUTOIIA MU 1
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
17  KoutponpHas pabota no Temam "Tena Bpamienus”, "O0bembl Ten" 1
18  BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
19 CrnoxxeHue v BHIYUTAHHE BEKTOPOB 1
20 YMHOXXeHHE BEKTOpa Ha YHUCIIO0 1
21 | PasmokeHue BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM BekTopam. [IpaBuio 1
napauiesienumnea
22 | Pemienwue 3a/1a4, CBSI3aHHBIX C IPUMEHEHHEM IIPABUII JEHCTBHI ¢ BEKTOpaMH 2
23 | IlpsmoyronbHas cucTeMa KOOPAMHAT B IPOCTpaHcTBe. KoopaMHATHI BEKTOpA.
[Ipocreiimue 3aga4u B KOOpAUHATAX
24 | Yron mexay Bekropamu. CKaISIpHOE MTPOU3BEICHNE BEKTOPOB 1
25 BelyncieHHE YTIIOB MEXIY MPSIMBIMHU U TUIOCKOCTSIMHU 1
26  KoopamHaTHO-BEKTOPHBINA METOJ IIPU PEIICHUH TEOMETPUIECKHX 3a/1a4 1
27  TloBTOpeHue, 06001IeHNE U cucTeMaTu3aus 3HaHui. OCHOBHBIE (DUTYPBI, 2

(bakTbl, TEOpPEMBI Kypca IJIAaHUMETPUU




28  TloBTOpeHnue, 0000IIEHNE U CHUCTEMAaTHU3aIus 3HAaHUH. 3a1a4ul TUIAHUMETPUHT 2
Y METOJIbI UX PEIICHHSI
29  TIloBTopenue, 0600meHNE U cucTeMaTu3anus 3HaHui. OCHOBHBIE (PUTYPHI, 2
(bakThI, TEOPEMBI Kypca CTEPEOMETPHU
30 HroroBas KOHTpOJIbHAS pabOTa MO0 TEOMETPUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka. ['eomerpus, 10 kimace/ Mepansk A.I'., Homuposckuii [[.A., Ilomonckuii B.b., Sxup
M.C.; nmox penakuuerr Ilomonsckoro B.E., OOmiectBO ¢ OrpaHuyeHHON OTBETCTBEHHOCTHIO
WM3narenbckuii  nentp «BEHTAHA-I'PA®y»; AkmuonepHoe oobmectBo  «lM3marenbcTBo
«IIpocBemieHue

* Maremaruka. ['eomerpus, 11 kmacc/ Mepsnsak A.I'., Homuposckuit [[.A., ITononckuii B.b.,
Sxup M.C.; mon penakmueii [Togonsckoro B.E., O0miecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
WM3narenbckuii  nentp «BEHTAHA-I'PA®y»; AkmuonepHoe oobmectBo  «lM3marenbcTBo
«IIpocBewieHue

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



