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1. MACIIOPT PABOYEM ITPOT' PAMMBI JUCHUTLJIMHBI <MATEMATHKA»
1.1 O6nacTe npuMeHeHnst pado4eil MpOorpaMmmel

Pabouass mporpamma IUCHMIUIMHBI «MareMaTruka» SBJISICTCS YacThIO OCHOBHOH MPOQecCHOHATBHON
obpa3zoBatenbHOM mporpamMmel B cooTBeTcTBHE ¢ @T'OC CIIO no crnenmanpaocT 54.02.05 «KuBommch».

1.2. MecTo AucuMILUIMHBI B CTPYKTYPe OCHOBHOM npodeccuoHAIBLHOM 00pa3oBaTe/IbHOM IPOrpaMMbl

MaremMatuka sSBIsS€TCS TUCIUTUTHHON 00s3aTeIbHON YacTH 00111e00pa30BaTEeILHOTO yYeOHOTO IIUKJIA,
peanmu3yromieit deaepanbHbIN TOCYAapCTBEHHBIA 00pa30BaTeNIbHBIN CTAaHIAPT CPETHETO 00IIero 00pa3oBaHusl.

1.3. TpeboBaHus K pe3yJbTaTaM OCBOEHH S JUCHUIITTHHBI

Maremarnueckoe 00pa3oBaHHUE WUrpacT BAXHYIO POJIb B JYXOBHOM W TPAKTUYECKOW JKU3HH OOIIECTBA.
JlyXxoBHasi CTOpOHA CBs3aHA C MHTEJUICKTYaJIbHBIM Pa3BUTHEM YeJIOBEKa, ¢ (JOPMHUPOBAHUEM XapaKTepa U
obmelt KynbTypsl. [IpakTideckas — ¢ GopMHUpPOBAHHUEM CIIOCOOOB IEITEITHHOCTH.

[IpakTrueckas moJIe3HOCTh MAaTEMaTHKHU O0YCIIOBJICHA TEM, YTO €€ MIPEAMETOM SIBISIFOTCS (PyHIaMEHTAIbHBIC
CTPYKTYpPBI: IPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIE OTHOIICHUS. YETOBEKY MOXKET OBITh IMOJIE3HO
BBITIOJTHATH JOCTATOYHO CIIOKHBIC PAaCUeThl, HAXOUTh B CIIPABOYHUKAX HY)KHBIE ()OPMYIIBI U IPUMEHATD X,
BIIQJIETh TPAKTHYCCKUMU TPHEMaMU T€OMETPHUYECKHX H3MEPEHHH W TOCTPOCHHH, YUTaTh WH(POPMAIIUIO,
MIPEJICTaBJICHHYIO B BUJIE TaOJIHII, JHArpamMmM.

B mkone MaremaTHKa CIy’KUT OTIOPHBIM MPEIMETOM JUISl U3YYEHUS CMEXKHBIX AUCLUUILIIMH. 3HAYUTEIbHYIO
poJib uUrpaer (GopMHUpOBaHHE MATEMaTHUYECKOTO CTHJISI MBIIUICHUS, MPOSBISIONIEIOCS B OINpPEAETICHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce maTemMaTuyeckoil AESITETbHOCTH B KOJIMYECTBO MPUEMOB U METOJIOB
YeJI0BEYECKOT0 MBIIIEHUSI €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCA MHAYKIUS U JeAyKUus, 00o0OIieHue u
KOHKpEeTH3allus, aHallM3 M CUHTE3, Kilaccudukanus M cucTeMarusauus. Benymas poib HpUHAIIEKHUT
MaTeMaTHKe B (POPMHUPOBAHUM aJTOPUTMUYECKOTO MBIIUICHUS M BOCIUTAHUU YMEHHI JEeHCTBOBAThH IO
3aJJaHHOMY QJITOPUTMY, a TaKK€ U KOHCTPYUPOBaTh HOBBIE. B xone pemienus 3agady OCHOBHOUM y4eOHOI
NeSITeIbHOCTH Ha ypoKax MaTeMaTHKHU Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAJHAS CTOPOHBI MBIIIICHHUSL.
OO0y4eHne MaTeMaTHKE Aae€T BOZMOXKHOCTb Pa3BUBATh Yy YUallUXCS TOYHYIO, SKOHOMHYIO U HH(POPMATUBHYIO
pedb, yMeHHe MoAOuparh Hamboyiee TOYHBIE SA3BIKOBBIE (B YAaCTHOCTH, CHMBOJIHMYECKHE, IpaduuecKue)
CpeICTBa.

B pesynapTate OCBOCHMS AUCUUIUIMHBI OOYydYaroIIMiics MOJDKEH o0iagaTh OOIIUMHU UM CIICHUAIbHBIMU
KOMIIETEHIUSIMH.

B pesynbrate uzyuenus tembl «JIlununy» odydaromuecs: J0JKHbBI yMETh:
1. Pasnuuath BUABI JINHUH;

HpOBO,Z[I/ITI) 1 0003HAYATH MpsAMyHro, J1y4d, OTPE30K, JIOMAHYIO,

3. CTpOI/ITL OTPE30K 3aJIaHHOM JJIMHBI U HAXOIUTh JJIMHY OTPE3Ka,
4. Pacmo3HaBaTh OKPYXHOCTB; IPOBOJAUTH OKPYKHOCTD 3aIaHHOT'O paanyca,
5. HepeXOI[I/ITL OT OJHUX C€AWMHUI U3MCPCHUSA UIMHBI K APYIrUM CIUHHULAM, BBI6I/IpaTL IO AXO JAITUC

CANMHUIBI U3SMEPCHU B 3aBUCUMOCTHU OT KOHTCKCTA 3a1a4u.

O6yqalonmecs{ MOJIY4aroT BO3MOKHOCTH HpI/IO6peCTI/I ONBIT BBINIOJIHCHHUA MPOCKTHLIX pa60T o TEMaMm:
«CTapI/IHHLIC MCPBI IJIMHBD), ((I/IHCTp}IMCHTBI AJIL UBMCPCHUS JINHD, «Opr)KHOCTI/I B HApOAHOM MPHUKITATHOM
HUCKYCCTBC».



B pesynbrate n3yueHus temsl «HarypaabHbie 9rciiay 00y9aromuecs JOKHbI yMETh:

1.

[TornMaTh OCOOCHHOCTH JECATHYHOW CHCTEMBI CUMCIICHUS; 3HATh Ha3BaHUS Pa3psIoB U KIIaccoB (B
TOM YHUCJIE «MWLIHOH» U «MUJLIHAPI»);

Uurarh U 3anUCHIBATh HATYpaJlbHbIE YUCIIA, UCTONb3Ys TAKKE U COKpall€HHbIE 0003HaueHus (ThIC.,
MJIH, MJIpJ1); YMETb NPEACTABIIATh HaTypaJIbHOE YHUCIIO B BUJIE CYMMBI Pa3psiAHbIX CI1araéMbiXx;
[IpuoOpecT OMBIT YTEHUS YHCEN, 3aMHUCAHHBIX PUMCKHUMH HH(pamMH, HCHOJB3YsS B KadyeCTBE
CIIPaBOYHOrO Marepuaia tabnuiy 3HaueHud nudp (rakux kak L, M, D, C), uurath u 3amuceiBaTh
PUMCKHUMH LM (PpaMu YUCIIa B IPOCTEHIINX, Hanboiee ynoTpeOUTeNnbHbIX ciaydasx (Hanpumep IV, XlI,
X1X);

CpaBHUBaTh M YNOPSAAOYUBATh HATypAJIbHBIE YMCIIA, UCHOJB3YS JUIS 3allMCH pe3yJbTaTa 3HAKU «<»,
«>» ¥ «=»; YUTaTh U 3aIIUCBHIBATh JIBOITHbIC HEPABEHCTBA;

N300paxkaTe HaTypajibHbIE YKCla TOYKAMU Ha KOOPAWHATHOM MPSIMOM; NOHMMAaTh U YMETh UUTATh
3anucu tuna A (3);

OxpyriaTh HaTypalbHbIE YKCa 10 YKa3aHHOTO pa3ps/a, MOSCHSS IPU STOM CBOU JIEHCTBUS;

3HaTh TEPMHHBI «IPUOIKEHHOE 3HAYEHHE C HEJOCTaTKOM» U «IpUONMMKEHHOE 3HAYEHHE C
N30BITKOM,;

[IpnoOpectr mepBOHAYaAIbHBIM OMBIT pelIeHUs] KOMOMHATOPHBIX 3ajlad METOJ0M Iepebopa Bcex
BO3MOJKHBIX BAPHAHTOB.

OO6yuaromuecs MOJy4aroT BO3MOXHOCTh TO3HAKOMUTHCS € MO3ULIMOHHBIMU CUCTEMaMH CUUCIICHUS, YTITYyOUTh
Y Pa3BUTh MPEACTABICHUS O HATypaJIbHBIX YHCIIaX, IPHOOPECTH MPUBBIYKY KOHTPOJIHUPOBATH BEIYUCIICHHUS.

B pesynbraTe uzyueHus Tembl «/IeficTBuUS ¢ HATypaIbHBIMU YHCIAMI» 00yUJaIOUIHECs TOJKHBI:

1.

BremoaHsaTh apI/I(l)MeTI/I‘ICCKI/IC HCﬁCTBHH C HaTypaJbHBIMU YHCJIIaMH, HAXOAWUTH 3HAUYCHUA YHUCIIOBBIX
BBIpa}KeHI/II\/'I, YCTaHaBJIMBas MOPAOOK BBITIOJTHCHUA ,HGfICTBPIfI;

3HaTB, KaK CBA3aHbI MCXKAY coOoi I[CﬁCTBHH CJIOKCHUA U BbIYUTAHUA, YMHOXCHHA U ACJIICHUA, 3HATH
TEPMHHBI «CJIaracMoe», «BbIYUTACMOC), KACIIUMOC» U IIP., HAXOANTHh HEU3BECTHOC YHCJIO B PABCHCTBEC
Ha OCHOBC 3aBUCUMOCTU MCKAY KOMIIOHCHTaAMU ﬂeﬁCTBHﬁ;

HpeILCTaBJ'IHTL IMPOU3BCACHNEC HCCKOJBbKHUX PABHBIX MHOXXHUTENIEH B BHUJIE CTCICHU C HaTypaJbHbIM
IIOKa3aTCJIEM, 3HATb TCPMHHBI «CTCIICHb 4YHUCJIa», «OCHOBAHHC CTCIICHHU», «IIOKA3aTCJIb CTCIICHU»,
BO3BOJAUTH HATYPAJIBHOC YHCJIO B HATYPAJIbHYIO CTCIICHD,

Pemarts HecI0KHBIE TEKCTOBBIE 3aJ1a4H apHQ)MeTH‘leCKI/IM MCTOIOM,

Pemate HecCI0XHBIE TEKCTOBBIC 3aJayd Ha ABHKCHHUE ABYX 00BEKTOB HaBCTpPEUy ApYyr Apyry, Ha
JABHUIKCHUC PCKE.

OOyuaromuecss MOTy4alOT BO3MOXHOCTH YIIYOHTh W Pa3BUTh MPEACTABICHHUS O CBOMCTBaxX JETUMOCTH
HATypaJIbHBIX YMCEN, HAYYUTHCS MCIOJIb30BaTh MPUEMBI, PAIlHOHATH3UPYIOIINE BBIYUCICHUS, IPHOOPECTH
MPUBBIYKY KOHTPOJUPOBATH BBIUUCICHUS (BBHIOMpAs MOAXOMSAIIMH JUIS CHTYal[id CII0CO0), OIIYTHTH
TapMOHMIO YHCEJ, MOAMETUTH pA3JIMYHbIE YHCIOBBIE 3aKOHOMEPHOCTH, IPOBECTH MATEMATHUYECKOE
HCCIICOBaHHUE.

B PE3YyIbTATC U3YUCHUA TCMBIL «/cnonp30BaHlE€ CBOMCTB ASHCTBUIA IIPpU BBIYUCICHUAX)» o6yqaromﬂec;1
JOJIXKHBI:



1.

3.

3HaTh W YMETh 3alHCHIBATH C TMOMONIbIO OyKB TEPEMECTHTEILHOE W COYETaTEIhbHOE CBOWCTBA
CJIOKEHHUS U YMHOXKCHHUS, pACIIPECIIUTEILHOE CBOMCTBO YMHOKEHHUSI OTHOCUTEIILHO CIIOKEHUS;

B HecnoXHBIX ciydasix HCIOJIb30BaTh PACCMOTPEHHBIC CBOWCTBA IS MPEOOpPa30BaHUSI UMCIOBBIX
BBIPAKEHUI: TPYIIUPOBATH ClIAra€Mble B CyMM€ W MHOXKUTEIM B MPOU3BEIACHUHU; C TMOMOIIBIO
pacrpeienuTeIbHOTO CBOMCTBA PACKPhIBATh CKOOKH B MPOU3BEICHUM U BBIHOCUTH B CyMMeE OO
MHOXHUTEJb 32 CKOOKHU; BBITIOJIHSS MPeoOpa3oBaHUE BBIPAKEHUSI, 3alUCHIBATh COOTBETCTBYIOIIYIO
LIETIOYKY PABEHCTB;

Pemath apudmMeTndecKkuM crmocoO0M HECTIOKHBIC 33/Ia4i Ha YacTH U Ha YpaBHCHUE.

OO0yyaromuecs Noay4aroT BO3MOKHOCTh TIO3HAKOMHUTHLCS C TIPHEMaMHK (PallMOHATU3UPYIOIIUMH BBIYHCIICHHS )
1 HAy4YUThCS UCIIONIb30BaTh UX, MPUOOPECTH HABBIKU UCCIIEOBATENBLCKON pabOTHI.

B PE3YIBTATC U3YUCHU TCMbIL «YTIel MHOTOYT'OJIbHUKHN» 06yqafoumecs[ JOJIKHBI YMETD!:

1.

ok own

7.

Pacrio3HaBath yriiel; WCIOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIWHA, CTOPOHA,
OucceKTpuca;

Pacnio3naBate ocTpble, Tynble, IpsMbIE, Pa3BEPHYTHIE YIIIbI;

I/I3Mep${TI) BCJIIMYMHY yrjia ¢ IOMOIIBIO TpaHCIIOPTHPA U CTPOUTH YI'OJI SaﬂaHHOﬁ BCJIIMYHHBI,
CTtpouTh OMCCEKTPHCY yIIIa C TOMOIIBIO TPAHCTIOPTHPA;

Pacnosnasatn MHOI'OYI'OJIbHUKH, UCIIOJb30BaTh TCPMHUHOJIOTHUIO, CBA3AHHYHO C MHOI'OYIOJIbHUKAMMU:
BEpILIMHA, CTOPOHA, YrOJl, THaroHajb; IPAMEHSIThH KIACCH(PHUKAIINIO MHOTOYTOJIbHUKOB.

N300paxaTh MHOTOYTOJIBHUKHU C 33JJaHHBIMUA CBOHCTBaMHM; pa30MBaTh MHOTOYIOJILHUK Ha 3a/IaHHBIC
MHOTOYTOJIbHUKH;

BbIaucnaTe nepuMeTp MHOTOYTOJTbHHKA.

OOyyaromuecss MOJy4aT BO3MOXHOCTH: MPHUOOPECTH OMBIT BHINOJHEHHS MPOEKTHBIX pabdOT MO TeMaM:
«["eomerpus nudepoOiaTa 4acoB co CTpeaKkaMu», « MHOTOYTOIbHUKH B OKPYXKAIOIIEM MHUPE».

B PE3YIbTATC U3YUCHUSA TCMBIL ((]_ICJ'II/IMOCTB qucen» O6yLIaIOH_II/IeC$I JOJIKHBI YMCTb:

1.

Bnanetp TOHATHSIMH «IEIUTENb» W «KPATHOE», IMOHWMATh B3aMMOCBSI3b MEXIY HHMH, YMETh
yIOTPEOIATh X B PEUH;

[Tonumate o6o3nauenuss HOJ[ (a;b) m HOK(a;b), ymers Haxomute HOJI m HOK B He cioxHBIX
cllydasix;

3HAaTh OIpeIeIeHUE MPOCTOTO YUCIIA, yMETh IPUBOAUTD IPUMEPHI TPOCTHIX U COCTABHBIX YHUCE, 3HATh
HEKOTOPBIC AIEMEHTAPHBIE CBEJICHUS O MPOCTHIX YHCIIAX.

O6yqa10mnec;1 MOJY4aroT BO3MOXHOCTB: Ppa3BUTb HNPCACTABJICHUA O POJIHU BBIUMCIICHHH B IIPAaKTHUKE,
HpI/IO6peCTI/I OIIBIT IPOBEACHU HECIJIOKHBIX JOKA3aTCIIbHBIX paCCY)K,Z[CHI/Iﬁ;

B PE3YyIbTATC U3YUCHUS TCMbI ((TpeyTOJ'IBHI/IKI/I " YCTBIPCXYT'OJIbHUKH» 06yqa}01u1/1605{

JOJIKHBI:
1. Pacno3HaBaTh 1 H300pa’kaTh OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE, IPSMOYTOJIbHbIE TPEYT OJIbHUKH;
2. Pacnos3HaBaTh paBHOOEIPEHHBIH TPEYrOJIbHUK M HMCIIOJIb30BAaTh CBSI3aHHYIO C HUM TE€PMMHOJIOTHIO:
OOKOBBIE CTOPOHBI, OCHOBAHHE; PACIIO3HABATh PABHOCTOPOHHUIN TPEYTOJIbHUK;
3. Crpouth paBHOOEIPEHHBIH TPEYrOJIbHUK MO OOKOBBIM CTOPOHAM U YTy MEXIy HUMH; OHUMATb
CBOMCTBO paBeHCTBA YTJIOB IIPH OCHOBAHUU PABHOOEIPEHHOTO TPEYTOJIbHUKA;
4. CTpouTh NpSAMOYTOJIbHUK Ha HEJIMHOBAHHOM Oymare ¢ MOMOIIbIO YePTEKHBIX HHCTPYMEHTOB;
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[lonumars cBoiicTBa AuaroHajiei MpsAMOYroJibHUKA; Paclio3HaBaTh TPEYrOJIbHUKH, NOJydaeMble IpU
pa3dueHuy NPsSMOYroJIbHUKA €T0 AUArOHAISMU;

Pacnio3naBate, MOAEIHPOBATH U H300paKaTh paBHBIC (GUTYPHI;

N300pakaTh MHOTOYTOJIBHUKHY C 33JJaHHBIMUA CBOMCTBaMHM; pa30MBAaTh MHOTOYI'OJIbHUK Ha 33/IaHHBIC
MHOTOYT'OJIbHUKH;

BbruncnsaTe nmepuMeTp TpeyrosibHHKa, MPSMOYTOJbHHUKA, IUIOIIAJAb MPSAMOYIOJbHUKA; MPUMEHSThH
€IMHHULIBI U3MEPEHHUS TUIOIIA M.

OOyuaromuecss MOJIy4alOT BO3MOXKHOCTh HAayUHMTbCS BBIUMCIATH IUIOMAAM (uryp u3 1IByX U Oosee
MPSIMOYTOJIbHUKOB, MPUOOPECTH HAaBBIKM HCCIEI0BATENICKON pabOThl, MPUOOPECTU OMBIT BHIIOJHEHUS
MIPOEKTHBIX paboT 1o TeMaM «IlepumeTp u miIoma s HIKOJIBHOTO yyacTKa» U «IlnaH mKoIbHOM TeppUTOPULY.

B pesynbraTe uzydyenus temol «J[poOu» oOyuaromuecs 10KHBI yMETh:

1.

w

3HaTh, YTO O3HAYAIOT 3HAMEHATENb M YHUCIUTENb JPoOH, yMETh UUTaTh W 3alMChIBaTh JpoOH,
WJUTIOCTPUPOBATH APoOb KaK JIOJIO LIEJIOro Ha PUCYHKaX U YepTexax;

Haxoauts 1poOb OT BETMYHHBI, ONMPAsCh HAa COJEP KaTeIbHBIM CMBICI OHATHUS ApoOU;

CooTHOCUTH IpOOH ¥ TOUKH KOOPIAWHATHOU MPSIMOM;

[lonumarsb, B 4éM 3aKiIIOUaeTCs OCHOBHOE CBOMCTBO Jpo0OU, WILTIOCTPUPOBATH PABEHCTBO JIpoOei ¢
ITOMOIIIBIO0 PUCYHKOB M YEPTEXKEM, C MOMOIIBIO KOOPIMHATHON MIPSMOW;

Coxpamiats ApoOH, IPUBOANUTE JPOOH K HOBOMY 3HaMEHATEI0, K 00IIeMy 3HaMEHATEINI0, CPAaBHUBATh
U YIIOPSI0YUBATH APOOH;

3anuchIBaTh B BUJE ApOOM YaCTHOE JBYX HATypalbHBIX YUCEIl, IPEICTABIIATh HATYpalbHOE YKCIIO B
BHJIC IPOOH.

OO6yuaromuecs mojrydaT BO3MOXKHOCTh Pa3BUTh M YTIIYOUTh 3HaHUSI O YKCIIe (OOBIKHOBEHHBIC POOH)

B pesynbraTe uzyuenus temsl «/leficTBus ¢ npo0smm» oOydaromuecs JoMKHbl yMETh:

1.

4.
S.

3HaTh W 3aIUCBHIBATh C TIOMOIILI0 OYKB IpaBWiIa CIOKCHUS M BBIYUTAHHUS JIPOOEH ¢ OJMHAKOBBIMU
3HAMEHATEJISIMHU; BBITIOJIHATh CJIOKCHHE M BBIYMTAHHE JApoOCH C OJWHAKOBBIMH M C Pa3HBIMH
3HaMEHAaTEeIIMU,

Bnagets mpuémamMu BBIZICIICHHS IEJION YacTH U3 HETIPABHIIBHOW JPOOH U MPEACTABICHUS CMEIIaHHOM
IpoOH B BHJIC HENTPABUIILHOM;

3HAaTh U 3alUCBIBATh C TOMOIIIbIO OYKB IIPaBHIia YMHOKEHHS U JeNIeHus: ApoOeit; MPUMEHSTh MpaBuia
Ha MPaKTHKE, BKIIIOYas CIy4yau JSHCTBUI C HATypaIbHBIMU YHCIAMU M CMEIIaHHBIMU JAPOOSMU;
BnageTs npuémamMu penieHus 3a1a4 Ha HaX0KJICHUE YacTH 1EJI0T0 M LIEJIOTO TI0 €ro YacTH;

Pemrate 3HaKOMBIE TEKCTOBBIC 3a7]a4M, COACPIKAIIIUE TPOOHBIC JaHHBIC.

OOyuaromuecss MOJIY4alOT BO3MOXKHOCTb HAy4YUTbCS BBIMOJHATh OLEHKY M MPUKHUIKY pPE3yIbTaToB
apu(pMeTHYECKHX IeHCTBUI ¢ IPOOHBIMHU YUCIIAMH.

B PE3YybTATC U3YUCHUS TCMbIL ((MHOFOl"paHHI/IKI/I» o6yqa}0mnec;1 JOJI’KHBI:

1.
2.

Pacno3naBath HUJIIMHAP, KOHYC, IIap,
Pacno3naBath MHOTOI'paHHUKH; HCIIOJIB30BaTh TCPMHUHOJIOTHIO, CBA3AHHYHO C MHOI'OTpaHHUKaMU:
BCpIINHA, p66p0, r'paHb; YATATb ITPOCKIIMOHHOC I/I306pa)KeHI/IC MHOI'OT'paHHHUKA;



3. PacnosnaBare mapamenenuiesn, u3oOpaxaTb ero Ha Oymare B KJIETKY, ONPEACISATh HW3MEPEHUs;
pacrno3HaBaTh M Ha3bIBaTh IUPAMUJLY;
4. Pacno3HaBaTh pa3BepTKy Ky0a; MOAEIUPOBATh KyO U3 €ro pa3BepTKU.

OOyuaroriuecs: MoJy4arOT BO3MOKHOCTh MPHOOPECTH OIBIT BBIMOJHEHHUS MPOSKTHBIX paboT (o Temam:
«Mopenu MHOTOTpaHHUKOBY, «O0bEeM KIIaCCHOW KOMHATBI», «MakeT JOMHKa /7S IeHKay, «MHOTOTpaHHUKH
B apXUTEKTYpe»), pPa3BUTh MPOCTPAHCTBEHHOE BOOOpa)K€HWE, YIrIyOUTh W Pa3BUTh MPEACTABICHUS O
MIPOCTPAHCTBEHHBIX TCOMETPHUYECKUX (pUTypax.

B PE3YIBTATC U3YUCHU S TCMbIL «Ta6n1/1m>1 nu quarpaMMbDy 06yqafoumecs[ JOJIKHBI YMETD!:
1. AHZU'II/I?:I/IPOB&TB T'OTOBBIC Ta6J'II/IHI>I U JuarpaMmbl, OTBCYATb Ha IOCTABJICHHBLIC BOIIPOCHI, J€JIaTbhb

MIPOCTEMIINE BBIBOJBI U3 IIPEICTABICHHBIX JaHHBIX;
2. 3amoNHATH HECTIOXKHBIE TAOIUIIBI, CIIeNys HHCTPYKIIHH.

OOyuarommecs: TOIYYar0T BO3MOXKHOCTB: OOpECTH HEKOTOPOE IPEJICTABICHHUE O METOJWKE IPOBEIICHHS
ompoca 0OIeCTBEHHOTO MHEHHSI.

JApoOu 1 NpoueHTsI

[ToBTOpeHme: moHATHE APOOH, OCHOBHOE CBOMCTBO JIpoOM, CpaBHEHHUE U YMOPSIAOUYMBAHKUE APOOEH, mpaBuia
BBITIOJTHEHUS apu(METUUECKHUX IeHCTBUM ¢ npooOsimu. [IpeoOpazoBaHme BhIpaKEHU C IIOMOIIHIO OCHOBHOTO
CBOMcCTBa JIpoOu. Perenne 0CHOBHBIX 3a7a4 Ha IpOOH.

[Tonsitne npouenra. HaxoxxaeHue npoieHTa OT BEIUYHHBI.

Cronbyatble 1MarpaMMbl: YTEHUE U NTOCTpoeHue. Kpyrossie quarpaMmal.

OcHOBHBIE 1IETH — CHCTEMaTU3UPOBATh 3HAHUS 00 OOBIKHOBEHHBIX APOOSIX, 3aKPEMUTh U Pa3BUTh HABBIKU
JNeUCTBHUI ¢ OOBIKHOBEHHBIMH JIPOOSIMU, MIO3HAKOMUTD YYAIIMXCS C MOHITHEM IPOLIEHTA, a TAKKE Pa3BUTh
yMeHHe paboTaTh C TuarpaMMaMu.

IIpsiMble HA MJIOCKOCTH U B MIPOCTPAHCTBE

[lepecekaromuecs npsimble. BepTukanbHble yribl, ux cBoiicTBo. [lapamnensubie mpsimble. [loctpoenue
napajuleNbHbIX U MEPIeHIUKYIAPHBIX NpsAMBIX. [IpuMepsl napanienbHbIX U MePHEHAUKYISIPHBIX TPSIMbBIX B

OKpYyKaromeM MHpeE.

Paccrosnue MCXKAY ABYMA TOYKaMH, OT TOYKH OO HpHMOﬁ, MCXKAY ABYMS NapalNICJIbHBIMHU IIPAMBIMHU, OT
TOYKH A0 IIIIOCKOCTH.

OCHOBHBIE LIeJIM — CO3/1aTh Y YYall[UXCs 3pUTEIbHbIE 00pa3bl BCEX OCHOBHBIX KOH(Urypaluii, CBI3aHHBIX C
B3aMMHBIM PAaCMOJI0XKEHUEM [BYX HNpPSAMBIX Ha IJOCKOCTH M B MPOCTPAHCTBE, C(HOPMHPOBATH HABBIKU
MOCTPOEHMSI MapaJlIeNbHBIX U MEPNEeHAUKYIAPHBIX HPSAMBIX, HAYYUTh HAXOJUTh PACCTOSHHE OT TOUKU JI0
IPSIMOM, ME&XTy ABYMS MapajlIeIbHBIMU MPSMBIMHU.

JecaTu4HbIC IPOOH

Hecsituunas 3anuch apooeit. [IpencraBienrne 0ObIKHOBEHHOM TPOOH B BUIE NECATUYHOMN U JECITUYHOU B BUJIE
OOBIKHOBEHHOM; KpUTEPHL 0OPaTUMOCTH OOBIKHOBEHHOM IpoOH B IecATHUHYI0. 300pakeHue NecsTHUHBIX
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napoOeil ToukaMH Ha KOOpAMHATHOW mpsiMoi. CpaBHEHHE AECATHYHBIX ApoOeid. [lecstuunbie apobu u
METPHYECKasl CUCTEMA MEP.

OCHOBHBIE I1€JIM — BBECTH MOHATHE JECATUYHON IpOoOH, BBIpaOOTATh HABBIKM UYTCHUS 3aITUCH JIECATHUUHBIX
npo0eid, X cpaBHEHUsS; CHOPMHPOBATH YMEHHUS TNEPEXOIUTh OT JECATUYHON ApoOUM K OOBIKHOBEHHOM,
BBITIOJIHATH OOpaTHBIE MpeoOpa3oBaHUsI.

JeiicTBUS ¢ 1eCATUYHBIMH APOOSIMHU
CrnosxeHune u BBIYMTaHUE JECITUUHBIX Jpo0eil. YMHOKEHHE U IeJIeHHe IeCATUUHOM qpoou Ha 10. YMHOXKeHMe
U JIeTIeHUE JCCATHYHBIX po0ei. OKpyrieHne necaTUYHBIX apooeit. [TpubnmxenHoe yactHoe. BeimonHenue

JENCTBUM ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

OcHoBHas 11eJ1b — CPOPMHUPOBATH HABBIKH ACHCTBHH C JIECATUIHBIMU IPOOSIMH, a TAK)KE HABBIKA OKPYTIICHHS
JECSITUUHBIX ApOOEH.

OxpyxHOCTH

B3anMHOe pacnosnokeHrne npsMOM M OKPYKHOCTH, ABYX OKpYXHOCTell. KacarenpHas K OKpPYKHOCTH H €€
noctpoenue. Iloctpoenne TpeyroyibHuKa 110 TpeM ctopoHaM. HepaBeHcTBO TpeyronbHuka. Kpyrisle Tena.
OcHOBHBIE LIETM — CO3/JaTh Yy y4YalIUXCsl 3pUTEIbHbIE 00pa3bl OCHOBHBIX KOH(UTrypaluii, CBS3aHHBIX C
B3aMMHBIM PACIIOJI0KEHUEM IPSIMON U OKPYKHOCTH, IBYX OKPYKHOCTEH Ha IUIOCKOCTH; HAYYHUTb CTPOUTH
TPEYrOJIbHUK IO TPEM CTOPOHAM, CPOPMHUPOBATH NMPEICTABICHUE O KPYTJIbIX Tesax (I1ap, KOHYC, LUIHHIP).
OTHOLIECHHSA U MPOLEHTHI

OTHoOIIeHUE YKceN U BeaunynH. Macmra0b. [[eaeHre B JaHHOM OTHOIIICHUU.

BBIpa}KeHI/Ie IMPOLCHTOB ACCATHYHBIMU ,Z[pO6HMI/I; pPEIICHUE 3a/lad Ha ITPOLICHTHI. BBIpa)KCHI/Ie OTHOIICHUA
BCJIMYMH B IIPpOLCHTAaX.

OCHOBHBIC IIEJIM — ITO3HAKOMHUTEL C IIOHSATHEM «OTHOIICHUE» W C(i)OpMHpOBaTB HAaBBIKM HCIIOJIb30OBAHUA
COOTBGTCTBYIOI_Heﬁ TEPMHUHOJIOTUH; PAa3BUTHh HABBIKKW BBIYKUCIICHHUA C ITPOLCHTAMMU.

Boipaxkenus, ¢popmyJibl, ypaBHEeHUs

[Ipumenenne OyKB 1IJs 3alMCH MAaTEeMATUYECKUX BBIPAKEHHUN M MpPeIOKeHUN. bykBeHHbIE BBIpaKEHUS U
YUCJIOBbIE MOACTAHOBKU. PopMyibl. DOpMynbl IEepUMETpa TpPEYTroJbHUKA, MEpUMETpa U IUIOLIAIU
MPSMOYTOJIbHHKA, 00beMa napasuienenunena. GopMmyIbl ATUHBI OKPY>)KHOCTH U IUIOLIAAHN KPyTa.
VYpaBuenue. Kopenb ypaBuenus. CoctaBieHue ypaBHEHHMs 10 YCIOBUIO TEKCTOBOM 3aauH.

OcHoBHble 1eMH — cHOpMHpPOBATH MEPBOHAYANBHBIE MPEACTABICHUS O S3bIKE MAaTEMaTHKH, OMUCATh C
MOMOIIBI0 (DOPMYTT HEKOTOPBIE W3BECTHBIE YJAIIUMCS 3aBHUCHMOCTH, MMO3HAKOMUTH C (OpMYTaMH AJTUHBI
OKPYKHOCTH U ILIOIIAJAH Kpyra.

Cummerpus

OceBas cummerpus. Ocb cummerpun ¢urypsl. LlentpanbhHas cummerpus. IlocTpoenue Qurypsi,
CUMMETPUYHON JAHHON OTHOCHUTEIBHO MPSIMON U OTHOCUTEIBHO TOUKH. CUMMETPHS B OKPYXKAIOLIEM MHPE.
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OcHOBHBIE 11€JI1 — TO3HAKOMUThH yYalllUXCsl ¢ OCHOBHBIMM BHJIAMU CUMMETPUM HA IUIOCKOCTH; HAyYUTh
CTPOHTH (PUTYPY, CHMMETPUYHYIO JaHHOH (PUTYpe OTHOCHTEIBHO MPSIMOH, a TaKKe TOYKY, CHMMETPUYHYIO
JAHHOM OTHOCUTEJIBHO TOYKH; JaTh IIPEICTABICHUE O CAMMETPUH B OKPYKAIOLIEM MHUpE.

Meanie yncia

qncna, IMPOTHUBOIIOJIOXKHBIC HATYPAJIbHBIM. «P?II[)) OCJIbIX YUCCII. I/I306pa)KeHI/I€ OCJIbIX YHUCCII TOYKAaMH Ha
KOOpHHHaTHOﬁ Hp?[MOfI. CpaBHeHI/Ie LOCIIBIX YHUCCII. CloxxeHre U BBIUNTAHUE LOCJIBIX YHUCECII; BBIITOJIHUMOCTD
orcepalii BbIYUTAHUA. YMHOXEHHE B ACJICHUC TEJIBIX YUCCII; IIpaBUjia 3HAKOB.

OcHOBHBIE 1LI€JTM — MOTUBHPOBATH BBEJCHHME OTPHUILATEIbHBIX YHCEN; c(hopMUpOBATH YMEHHE CPAaBHUBATH
LIEJIBIE YHCIIA C ONTOPOX Ha KOOPAWHATHYIO MPSIMYIO, @ TAK)KE BBITIOIHATh ACUCTBUS € UEIBIMUA YHCIAMHU.

PanmoHanabHbIe YHuCIa

OtpunarenbHble ApoOHble uyucna. [loHsTHe paumoHanbHOro umcia. M3zoOpaxkeHue dYucen TOYKaMH Ha
KOOpAMHATHOW mpsiMod. IIpoTmBomosoxkHeie umcna. Mopayns 4ucia, T€OMETpHUYECKas WHTEPHpeTanus
Moxayna. CpaBHEHHE pallMOHAIbHBIX 4Hcel. ApudMmeTHueckue ACUCTBHUS C palMOHAIBHBIMU YHCIaMH,
CBOMCTBA apu(PMETHIECKUX JECHCTBUIA.

[Ipumepbl uCHONB30BaHUS KOOpAWMHAT B pealibHOM mpakTuke. [IpsMoyronpHas cucTteMa KOOpAMHAT Ha
miockoctu. KoopauHatel TOUKM Ha IUIOCKOCTH, abcuucca U opauHaTa. [loctpoenue Touek u uryp Ha

KOOPJIMHATHOM MJIOCKOCTH.

OCHOBHBIC TI€TT — BBIPA0OTaTh HABBIKA NIEHCTBUN C TIOJOKHUTEIBHBIMA M OTPULATCIFHBIMU YHCIAMU;
copMHUpOBaTh PEACTABICHUE O JICKAPTOBOM CUCTEME KOOPIUHAT Ha TIOCKOCTH.

MHOroyroJibHUKU U MHOTOTPAHHUKH

Cymma yriaoB TpeyrojbHuka. IlapamnenorpaMmM # €ro CBOWCTBA, IOCTPOCHHE MapasuieorpaMma.
[IpaBunbHbIe MHOTOYTOJIBHUKH. [1011a11, paBHOBEIMKKE U paBHOCOCTaBIeHHbIE GUrypsl. [Ipuzma.

OcHOBHBIE 1€ — Pa3BUTh 3HAHUS O MHOTOYTOJIbHUKAX; Pa3BUTh MIPEJICTABICHHE O TUIOMIA/IX, TO3HAKOMUTh
CO CBOMCTBOM aJINTUBHOCTH TUIOIIA M, C UAEEH epeKpanBaHus (GUTYpHI C LIETIbIO OMPEICTICHUS €€ TIOIIA IH;
chopMUpOBaTh MPEJCTaBICHNE O TPU3ME; 0000IUTH MPUOOPETEHHBIE TEOMETPUUECKHIE 3HAHUS U YMEHUS U
HAYYUTh IPUMEHATH UX MIPU U3YYEHUU HOBBIX QUTYp U UX CBOHCTB.

Muo:xecTBa. KomOnnaropuka

[Tonstue MHoxkecTBa. [IpuMepbl KOHEYHBIX U OECKOHEUHBIX MHOXeCTB. [loamHOXkecTBa. OCHOBHBIE
YHICIIOBbIE MHOKECTBA M COOTHOIICHHS MEX Ty HUMHU. Pazouenne MHoxkecTBa. OObeIMHEHNE U TIEpeceueHne
MHOXecTB. MrocTpaius OTHOIIEHUI MEX Iy MHOKECTBAaMU € MOMOILIbIO KpyroB Diiiiepa.

Pemenne KOM6I/IH8.T0pHBIX 3aaa4 nepe6op0M BCCX BO3MOIKHBIX BAPUAHTOB.

CnyugaitHoe cobbiTHe. JlocToBEpHOE U HEBO3MOXKHOE COOBITHS. CpaBHEHHE IIAHCOB COOBITHIA.



OcHOBHBIE 1I€JIM — TO3HAKOMHUTH C IPOCTEHIIMMU TEOPETUKO-MHO>KECTBEHHBIMM IOHATHAMH, a TaKKe
copMHpOBaTh TMEPBOHAYATIBHBIC HABBIKM HCIIOIB30BAHHS TEOPETUKO-MHOXKECTBEHHOTO SI3bIKA; Pa3BUThH
HaBBIKH PELICHUsI KOMOWHATOPHBIX 33134 IyTeM Iepedopa BceX BO3MOKHBIX BAPHAHTOB.

IToBTOpEHUE

OO0yuaromuiicst 10HKEH 3HATH:

1.

© o N

11.

12.

13.
14.

15.
16.

Harypanbhnbiil psag. Jlecsatuunas cucreMa cuucieHus. Apudmernyeckue IeiCTBUS C HATYypaJIbHBIMU
yrucnamu. CBoicTBa apu(MeTUYECKUX AEHCTBUM.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

Jenutenu u kpatHeie. CBONCTBA M TPU3HAKH JAeTuMOCTH. [IpocThie u cocTtaBHbIe uncna. Paznoxenue
HaTypaJIbHOTO 4YHCJIa Ha MpPOCTble MHOXUTenu. JleneHwe c ocraTkoMm. UMCIOBBIE BBIpAXKEHUS,
3HAYEHUE YHUCIIOBOTO BblpakeHUs. [lopsiok nelcTBUH B UYMCIOBOM BBIPaKEHUH, HCIOJIb30BAHUE
CKOOOK. Perenue TekCTOBBIX 3a1a4 apu(METUUECKUM CTIOCOOOM.

O6bikHOBeHHAss J1poOb. OcHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX IpOOEH.
Apudmernueckue AeHCTBUSA ¢ OOBIKHOBEHHBIMU JIpo0siMu. HaxoxaeHre 4acTu OT 1eJIoro U Lesoro
0 ero yacTH. Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM.

Equnaunsl u3mepeHus AIUHBL, IUIOMIAAH, 00beMa, Macchl, BPEMEHH, cKopocTu. llpubnmxeHHoe
3HaueHue BeNUYuHbl. OKpYriieHue HaTypalbHbIX YHCEI.

OmnucarenpHas cratuctuka. Kombunaropuka.

[IpencraBienue qaHHBIX B BUAE TAOJIUL, AUAarpaMM.

Pemenne koMOMHATOPHBIX 33/1a4 IEpPeOOPOM BapHUAHTOB.

Harnsannas reomerpusi.

. Harnsaouele npencraBienuss o ¢urypax Ha IUIOCKOCTH: MpsiMas, OTPE3OK, Jyd, YroJi, JIOMaHas,

MHOTOYTOJIbHUK, OKPY)KHOCTb, KpPYT. UeThIpeXyrojbHUK, MPsIMOYrOJIbHUK, KBaApaT. TpeyrojabHUK,
BU/IbI TPEYTOJILHUKOB.

JlnvHa otpeska, nomaHoi. [lepumerp MHOTOYyroMbHUKA. EnuHUIBI U3MepeHus AMuHbL. V3mepenue
JUIMHBI OTpe3Ka, IOCTPOEHUE OTPE3Ka 3aJaHHON JJTUHBI.

Buner yrinos. ['pagycHas mepa yria. M3mepeHue u MOCTPOCHHE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.
buccekrpuca yria.

[TonsiTre muomaau GuUrypsl, eAMHULIBI ©3MEpeHus tiomaau. [lnomane npsMoyroibHUKa, KBaJpaTa.
Harnsagueie mnpenctaBieHHs O MPOCTPAHCTBEHHBIX (Qurypax: KyO, mNapajuiefenunen, MIpu3Ma,
nupamuaa, map, chepa, konyc, umiauaiap. M3oOpakenue mpocTtpaHCTBeHHbIX ¢uryp. IIpumepst
cedyeHui. MHororpanHuku. [IpaBunsHbie MHOTOYTONBHUKH. [IprMepbl pa3BepTOK MHOTOTPAHHUKOB,
UWIMHAPA U KOHYCA.

[Tonsite o6beMa; eauHUIIBI 00beMa. OObeM MPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.

1.4. KotnyecTBO 4acoB Ha 0CBOeHHE pado4eil NporpaMMbl M CHHUIIIMHbI

MakcumanbHas yueOHast Harpyska odyuatoerocs cocrasisier 924 yaca, B ToM 4ucie 00s3aTeabHON
ayJMTOPHOM yueOHO# Harpy3ku oOyuatomierocs 714 yacoB u caMocTosITeaTbHON paboThl oOydatomierocs 210

qacoB.
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2. CTPYKTYPA U IPUMEPHOE COAEP KAHUE JUCIUITJINHbI

2.1. O0beM yueOHOI IMCUMIIIMHBI M BUABI Y4eOHOH padoThl

Bun yae6HOM paboThI

O0BeM yacoB

MaxkcumanbHasi yueOHasi Harpyska (BCero) 924
OO6s3arenbHast ayaguTOpHas yueOHas Harpys3ka (BCero) 714
B TOM YHCJIE:
Ypok
[IpakTueckue 3aHATHS
CamocrositensHas paboTa cTyeHTa (Bcero) 210
B TOM YHCJIE:
MIPOMEXYTOYHas aTTecTanus B opme 3aueta 3a 1, 2 cemecTpsl
2.2. Conepxkanue qucuumiannsl YIIO 03.01. «MaTemaTuka»
HaunmenoBanue tTem OO6s3arenbHas Camocrositens | Koncyner | Makcuma
ayJMTOPHAsI Harpy3Ka Hasl yaeOHast aruu ThHAS
B TOM YHCJIE BCET paboTa Harpy3ka
yp | IpaKTHYecK | O CTY/IEHTa CTY/ICHTa
OK | O€ 3aHsTHe
5 knacc 1 cemecmp
JIluaumn 6 0 6 2 0 8
HarypanbHbie uncna 6 0 6 2 0 8
JleiicTBUS ¢ HaTypaTbHBIMU 1 0 13 4 0 17
quclIaMu 3
Hcnoan3oBanne cBoiicTB 4 0 4 2 0 6
aencTBuii
NPH BbIYUCJIEHUAX
YT1J1bl H MHOTOYTOJIbHUKHU 3 0 3 2 0 5
JleaMMoCTh YncelI 1 0 10 2 0 12
0
TpeyroabHuKHM 1 6 0 6 2 0 8
4YeThIPeXyroJbHUKH
5 knacc 11
ceMecTp
Hpobu 1 0 14 2 0 16
4
JelicTBus ¢ qpo0sMu 2 0 27 5 0 32
7
MHororpanHuKu 7 0 7 2 0 9
Tabmuiel U AUarpaMMbl 6 0 4 0 0 6
6 xnacc | cemecmp
JpoOu 1 pOLIEHTHI 1 0 16 2 0 18
6
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[IpsiMble Ha TJIOCKOCTH U B 4 0 4 0 6
POCTPAHCTBE
JlecsitTuanbIe IpooH 5 0 5 0 7
JleficTBUS ¢ NeCITUIHBIMU 1 0 17 0 20
IpoOsIMU 7
1 0 11 0 13
OTHOLIEHUS U TPOLIEHTHI 1
6 knacc Il
ceMecTp
OKpY>XKHOCTB 5 0 5 0 7
Bripaxxenusi, Gpopmyibl, 1 0 12 0 14
ypaBHEHUS 2
Cummerpust 4 0 4 0 6
Ienwie uncia 9 0 9 0 11
PanmonaneHble yncna 1 0 10 0 12
0
MHOTOYTOJBHUKH U 5 0 5 0 7
MHOTOTPaHHUKH
MHOXeCcTBa 1 KOMOHMHATOPHKA 4 0 4 0 6
Anrebpa 7
kiacc |
ceMecTp
AnreOpandecKkre BhIpaKEHUS 1 0 11 0 13
1
VYpaBHEHUS C OTHUM 8 0 8 0 10
HEHM3BECTHBIM
OHOYIEHBI U MHOTOYIECHBI 2 0 20 0 23
0
Pa3noxenre MHOTO4JICHOB Ha 1 0 12 0 14
MHOKHUTEIHN 2
Anrebpa 7
kiacc Il
ceMecTp
Anrebpandeckue a1poou 1 0 15 0 17
5
Jluneitnas ynkuus u e€ rpapux | 8 0 8 0 10
Cucrema ypaBHEHMI € IByMsI 1 0 15 0 18
HEHM3BECTHBIMH 5
Hrorosoe nmoBTOopeHue Kypca 7 0 7 0 9
anreOpbl 7 Kiacca
DneMeHThl KOMOUHATOPUKU 6 0 6 0 8
Anrebpa 8
kiacc I
CeMEeCTp
IToBTOpEHue Kypca 7 kinacca 4 0 4 0 8
Hepasenctaa 1 0 19 0 24
9
[TpubnnKEHHBIE BEIYMCIICHHS 9 0 9 0 13
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KBanparhsle kopHU 1 0 19 24
9
Anrebpa 8
kiacc Il
CeMecCTp
KBanpathsle ypaBHEeHUs 2 0 23 27
3
KBagpatnanas GyHKIus 1 0 16 20
6
KBanparHbsle HEepaBeHCTBA 1 0 12 16
2
Anrebpa 9
kiacce [
CeMecTp
Crenens ¢ palluOHAIBLHBIM 1 0 15 19
MoKa3areaemM 5
CrenieHHast QyHKITHS 1 0 18 23
8
[Iporpeccun 1 0 18 22
8
Anrebpa 9
kiacce Il
CEMECTp
Crny4aiiHple COOBITHS 1 0 14 18
4
Crny4aiiHple BETMYUHBI 1 0 12 16
2
MmuosxectBa. Jloruka 1 0 16 20
6
[ToBTOopenwue. [TonxroroBka k OI'D | 9 0 9 14
['eomerpus
7 xnace 1
CEMECTp
HauanpHbie reoMeTpryueckue 1 0 10 13
CBECHUS 0
TpeyronbHUKH 1 0 18 22
8
[TapannensHbIe IPSIMBIC 6 0 6 9
I'eomerpus
7 knacc Il
ceMecTp
[TapannensHble npsMble 7 0 7 10
CoOTHOLIEHUS MEX Yy CTOPOHAMU | 2 0 21 24
W yTIIaMU TPEYTOJbHUKA 1
[ToBTOpEHME 6 0 6 10
I'eomerpus
8 kmace |
CeMeCTp
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[ToBTOpEeHune 2 0 2 5 7
YeThIpexyroJbHUKU 1 0 15 5 20
5
ITnomans 1 0 17 5 22
7
I'eomerpus
8 knacc 11
ceMecTp
[TonoGHbIE TPEYroJIbHUKH 1 0 16 5 21
6
OKpyXHOCTb 1 0 14 5 19
4
[ToBTOpEHue 4 0 4 5 9
I'eomerpus
9 kiacc I
ceMecTp
BBoaHOE MoBTOpEeHNE 2 0 2 3 5
BexTopst 1 0 13 4 17
3
Merton koopauHaT 1 0 11 4 15
1
CooTHoIIIEHHE MEXKTY 8 0 8 4 12
CTOPOHAMH U yTJIaMHU
TpeyrojpHuka. CKasipHOe
IIPOU3BE/ICHUE BEKTOPOB
['eomerpus
9 kiacc 11
ceMecTp
CooTHoleHHEe MEX 1y cTopoHamMu | 7 0 7 3 10
W YIJIaMH TPEYrOJIbHUKA.
CkaysipHOE MMPOU3BEICHUE
BEKTOPOB
JlivHa OKPY>KHOCTH | IJIOLIAAb 1 0 11 4 15
Kpyra 1
JIBro>keHust 1 0 10 4 14
0
IToBTOpEHUE 6 0 6 4 10
Bcero: 714 210 924

14




3. YCJI0OBUs PEAIM3ALIMU ITPOI'PAMMBI TINCHUIIJINHBI

3.1 UndopmaunonHoe odecrneyeHne 00yueHus

OCHOBHBIE UCTOUYHUKU:

1.

2.
3.
4

Aranacsu JI. C., B. ®@. byry3oB «Pabouas nmporpamma no reomerpuu 7-9 kiaccy;
bynumosuu E. A., «MartemaTnka 5 kiacc»;

bynumosuu E. A., «MartemaTnka 6 kiacc»;

Konasarun FO. M. «kMaremaruka 7, 8, 9 kinace».

I[OHOJ'IHI/ITCJ'IBHBIC HCTOYHUKU.

1.

Aranacsa JI. C., ByryzoB B. ®@., Kamommner C. b., [To3usk 3. I'., IOguna U. U. «['eomerpus 7-9». —
M.: IIpocsemenue, 2018.

Boxenkona JI. W. T'eomerpus 7-9: Tunossle 3amanwust Juist popmupoBanus YY/[. — M.: 2018.

3uB b. I'., Meitnep B. M. /lunaktuueckue matepuaisl o reomerpuu 3a 9 kimacc. — M.: [Ipocsemienue,
2019.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUSA JUCIHUIIVINHbI

4.1 Tabamua KOHTPOJIsS

MATEMATHUKA

TEMbI

Texkymmii KOHTPOJIb

HNTOroBblii KOHTPOJIb

HarypajabHble ynciia

VYeTHbI onpoc

JelicTBUS ¢ HATYPAJIbHBIMH

yucJaamMu

VYerHbI onpoc

Hcnoabp3oBanue CBOMCTB
JNeHCTBHI
HpH BBIYUCICHUAX

VYerHbI onpoc

Yribl n MHOI'0OYI'0OJIbHUKH

TectupoBanue

JleaumocTth yucea

OHGHI/IBaHI/Ie BBIITOJIHEHU L
MPAKTUYECKOTO 3aaHus
(ananu3 Tekcra)

TpeyroibsHukH u

YeThIPeXyrojlbHUKH

TectupoBanue

TpeyroabHUKHU U

YeThIPEXyTOJIbHUKHI

O1eHUBaHNE BBITIOJTHEHUS
NPaKTUYECKOTO 3a/IaHUS
(cooOrieHue)

Apodu

O1eHUBaHUE BBITIOJTHEHUS
NPaKTUYECKOTO 3a/IaHUS
(cooOrmieHue)

HeiictBusi ¢ 1podsIMU

O1ieHUBaHUE BBITIOJTHEHUS
NPaKTUYECKOTO 3a/IaHUS
(aHanM3 TEKCTa)

MHororpaHHuK# O1LieHUBaHUE BBLITTOJIHEHUS
MPAKTUYECKOTO 3aJIaHUS
(cooOmieHue)

Tabauubl U IMATPAMMBI TectupoBanue

Tabauubl U IMATPAMMBI TectupoBanue

Jlpodu ¥ NponeHTbI

IIpsiMBbIe HA MIIOCKOCTH U B TectupoBanue

NPOCTPAHCTBE

JlecaTuuHble ApoOu TectupoBanue

JleficTBHS C OeCATUIHBIMU

IpoOsMu

O1ieHUBaHNE BBITOJTHEHHUS
NPaKTUYECKOTO 3a/IaHUs
(cooOmieHue)

3ayer 3a | cemectp

OrHomeHus 1 MMPOLCHTLIL

TectupoBanue
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OKpyXHOCTH

OL[GHI/IBaHI/Ie BBITIOJIHCHU A
MPAKTHYECKOTO 3aaHHs
(cooOrienue)

Bripaxenusi, popmMy.Jibl,

YPaBHeHHUA

OHCHI/IBaHI/Ie BBITIOJTHCHUA
MPAKTHYECKOTO 3aJaHMs
(cooOrienue)

Cummertpus

OHCHI/IBaHI/Ie BBITIOJIHCHU A
MPAKTHYECKOTO 3aaHMs
(cooOrienue)

eanie yncaa

OHGHI/IBaHI/IC BBITIOJIHEHU L
NPaKTUIECKOTO 3a/1aHUS
(ananmu3 Tekcra)

PauunonanbHble yucia TectupoBanue
MHOroyroJibHUKH 1 TectupoBanue
MHOTIOrpaHHUKH

MHo:xecTBa 1 KOMOUHaTopuka | TectupoBaHue

AuireOpanyecKkue BbIpaskeHUs

OHGHI/IBaHI/Ie BBITTOJIHEHHU L
MPAKTUYECKOTO 3aaHus
(aHanmu3 TekcTa)

YpaBHeHUs C OTHUM

HEU3BECCTHBIM

TectupoBanue

OnpHousieHbI U MHOT0UYJIEHBI

O1eHUBaHNE BBITIOJTHEHUS
NPaKTUIECKOTO 3a/IaHUS
(aHanM3 TEKCTa)

Pa3no:xkenune MHOrowieHoB Ha | TecTupoBaHue
MHOKHTEJH

TectupoBanue
Anredpanyeckue 1poou
JIuneiiHas pyHKUIMSA U € Tectuposanue
rpagpuk
Cucrema ypaBHenuii ¢ iBymsi | TectupoBanue
HEeM3BeCTHBIMU
Hrorosoe mnoBTOpeHue Kypca | TectupoBaHue
anreOpbI 7 Ki1acca
JieMeHThl KOMOMHATOPHUKH TectupoBanue 3ayer 3a Il cemectp
[ToBTOpenue kypca 7 kiacca TectupoBanue

HepaBencrsa

VYeTHBIT Oo1Ipoc

IpudnukéHHbIC BHIYMCICHUSA

OrneHnBaHNE BBIOJHEHUS
MPAKTHYECKOTO 3aaHHs
(aHanmu3 Tekcra)
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KBaaparHubie kopHU

OL[GHI/IBaHI/Ie BBITIOJTHCHU A
NPaKTUYECKOTO 3a/1aHUS
(ananu3 Tekcra)

TectupoBanue

IToBTOpenne kypca 7 kiacca
HepaBeHncrBa TectupoBanue
I[Ipudnau:kénnbie Bbiunciaenus | TectupoBaHue
KBanpaTHubie kopHun TectupoBanue

OHGHI/IBaHI/IC BBITIOJIHCHU S
MPAKTHYECKOTO 3aJaHMs
(cooOrienue)

KBagpaTHbie ypaBHeHus

OHGHI/IBaHI/IC BBITIOJIHCHU S
MPAKTHYECKOTO 3aJaHMs
(cooOrienue)

KBanparuunas ¢pyHKuus

VYerHbI onpoc

KBagparHbie HepaBeHCTBA

TectupoBanue

TectupoBanue

CreneHp ¢ palMoHaIbHBIM

IIOKa3aTcjIEM

OHGHI/IBaHI/Ie BBITIOJIHCHUSL
NPaKTUIECKOTO 3a/IaHUS
(cooOrieHue)

Crenennast pyHkums

O1eHUBaHNE BBITIOJTHEHUS
NPaKTUIECKOTO 3a/IaHUS
(cooOrieHue)

[Iporpeccun. O1uieHUBaHUE BBITTOJTHEHUS
MPaKTUYECKOTO 3a1aHHS
(cooOmieHue)
Cuayuaiinble cOOBITHS TectupoBanue
Cuayyaiinble BeJIUYUHBI TectupoBanue
MHuoxectBa. Jloruka
IToBTOpenue. IloaroroBka K TectupoBanue
ord
TectupoBanue

HavanbHble reoMeTpu4YecKue

CBeACHUA

O1ieHUBaHNE BBITOJTHEHHUS
NPaKTUYECKOTO 3a/IaHUS
(cooOrieHue)

TpeyroabHuku

HroroBerii 3ayer.
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4.2 Pe3yabTaThl 00y4eHUst

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHUSA)

IToka3zaTenu oleHKH pe3yJjbTarTra

Jorapu(MUUECKO U TPUTOHOMETPUYECKUX
GyHKIUH.

[IpoBoauTh TOK/IECTBEHHBIE | Pemenue ynpaxHeHUN Ha YpOKe, BHEAyIUTOPHAs
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKAIIUX | CAMOCTOSITENbHAs paboTa, KOHTPOJIbHASA PaboTa.
CTEIICHHBIE, IIOKa3aTeJIbHbIE,

Jorapu(MuUeckue M TPUTOHOMETPUUYECKUE

BBIPAKCHUS

Crpouts rpaduxu CTEIIEHHO,

ITOKA3aTEIbHOM, pemarb npocreiimue | Pemenne ynpakHeHH Ha ypoKe, BHEAyIUTOPHAs
YpaBHEHMs W HEPABEHCTBA, COJEprKallle | CaMOCTOATENbHAs pab0oTa, KOHTPOJIbHAs padoTa.
CTEIICHHBIE, jJorapugmMuyecKkue u

TPUTOHOMETPUYECKHE GbyHKIMH

N300paxkaTe reomeTrpuyeckue GUIypbl Ha
yepTexke M MPOU3BOJIUTH  MpoOCTeHiIne
IIOCTPOEHHE Ha MJIOCKOCTH.

Pemrenne ynpaxHeHM Ha ypOKe, BHEAyIUTOPHAs
caMocCTosITebHas paboTa, KOHTPOJIbHAs padoTa.

BreimonHuTe Omepanuu Hajg BEKTOpaMH M
MOJIb30BaThCSl CBOMCTBAMHU 3TUX OTIEPAIIUA.

CBolicTBa CTENEHUM C  palMOHAJIbHBIM
MOKa3aTeseM.
CpoiictTBO  jorapupmMoB ¥ OCHOBHOE

Jorapu(pmMu4ecKoe TOKIECTBO.
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

Peuienue ynpaxxHeHUid Ha ypoKe, BHEAYAUTOPHAS
caMocCTosITeNIbHas paboTa, KOHTPOJIbHAs padoTa.

HaTypaHBHOﬁ CTCIICHU

Tabnmuua  TPOW3BOMHBIX  3JIEMEHTApPHBIX

GyHKIHH.

AKCHOMBI CTEPEOMETPHHU

CoiicTBa apumeTnyecKoro KOpHs | Pemenue ynpaxHeHH Ha YPOKE, BHEAYTUTOPHAs

CaMOCTOATCIIbHAaA pa60Ta, KOHTpPOJIbHAasA pa60Ta.

Camoo0pa3oBaHue M aKTUBHOE y4yacTHE B
MPOU3BOCTBEHHOM, KYJIbTYPHOU 51
OOLIECTBEHHON JU3HU TOCYAApCTBA; BECTH
IUajior B CUTyallUM  MEXKYJIbTYPHOU
KOMMYHUKAaIUU.

Pemenune ynpa)I(HeHI/Iﬁ Ha YpOKE, BHCAYAUTOPHAA
CaMOCTOATCIIbHAaA pa60Ta, KOHTpPOJIbHAasA pa60Ta.

4.3. Ouemca OCBOCHUSA JUCHUIIIMHBI

Kpurtepun onenku

OLICHKE[ COTJIUYHO» BBICTABIACTCA yHallIEMYCs, €CIIN y‘{aIHHﬁCH MOKa3bIBACT BEPHOC NOHUMAHUC CYIITHOCTU

paccMaTpruBaCMBbIX 3aKOHOMepHOCTCﬁ, IMOJIHO paCKpPbIBACT COACPIKAaHNEC MaTCpUalia B 06’LCMC,
npeayCMOTPCHHOM HpOFpaMMOﬁ, O6H8.py>KI/IBaeT IIOHUMAHUEC MaTCpHrajia, MOXET 000CHOBATH CBOU
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CYXXKACHHA, IPUMCHUTDL 3HAHUA HA ITPAKTHUKE, CTPOUT OTBCT IO IJIaHYy, JaHHOMY IIPCIIOAaBaTCJICM, U3J1aract
MaTepHuall TPaMOTHBIM SI3IKOM B OTIPEACICHHON JOTMYECKON OCIEeI0BATEIILHOCTH, TaET BEPHbIE
OMpCACIICHNA U UCTOJIKOBAHWA OCHOBHBIX HOHHTHﬁ, TCPMHHOB, TOYHO HCIIOJIB3Ys TCPMHUHOJIOTUIO,
JEMOHCTPUPYET YCBOCHHE paHEe U3YUYECHHBIX COITYTCTBYIOUIMX BOIPOCOB, MOKA3bIBAECT CPOPMHUPOBAHHOCTH
u YCTOﬁqHBOCTb HCIIOJIB3YEMbBIX YMCHI/Iﬁ 1 HAaBBIKOB, MOJKCT YCTaHABJIMBATh CBA3b MCKAY U3Yy4aCMbIM U
paHee U3y4EHHBIM MaTEpUaIOM, YCBOCHHBIM IIPU U3YYEHUH IPYTUX IPEAMETOB I'YMaHUTAPHOTO LIUKIIA,
OTBEYAET CAMOCTOSATENFHO 0€3 HaBOAAIIUX BOIPOCOB; BOZMOKHBI OJTHA — JBE HETOYHOCTH IIPU OCBEIICHUHT
BTOPOCTCIICHHBIX BOIIPOCOB UJIK B BBIKJIAJIKAX, KOTOPBIC yqamnﬁcsl JICTKO HCIIPAaBHJI ITO 3aMCYaHHIO
MIPETIo/1aBaTEIs.

OneHka «X0pouo» CTaBUTCS, €CIM OTBET YYallerocsl yJOBJIETBOPSET OCHOBHBIM TPEOOBaHUSAM K
OTBETY Ha OLIEHKY «OTJIMYHO», HO J]aH 0e3 MCII0JIb30BaHus TUIaHa, TPUMEPOB, 03 MCTIOIH30BAHUS CBS3CH C
paHee U3y4EHHBIM MaTepHaIoM, MaTepHaaIoM, YCBOCHHBIM IIPH U3YYEHUU IPYTUX IPEAMETOB MY3BIKAJIBHO -
TEOPETHUYECKOTO M TYMaHHTAPHOTO IHWKJIA, €CIIM YYalluics JIOMyCTHJI OJHY OIIMOKY MJIM He Ooyiee TBYX
HEOUYETOB M MOYKET WX HCIPAaBHTh CAMOCTOATENFHO WJIM C HEOOJBIIOW IMOMOIIBIO TPETOAaBaTelis, B
M3JI0KEHHUH JOTYIIEHBI HeOOIbIIHe TPoOeIbl, He HCKa3UBIINE COACP)KaHUE OTBETA.

OHGHKa «YAOBJIETBOPUTECJIIbHO» CTaBUTCsA, C€CIIH y‘-I&HIHﬁCH MMpaBHUJIBbHO ITIOHHUMACT CYHIHOCTb
paccMaTpruBaCMbIX SIBJICHUHN U SaKOHOMepHOCTeﬁ, HO B OTBETEC UMCIOTCS OTIACIIbHBIC HpO6€HBI B YCBOCHHHU
BOIIPOCOB IWCHHUILIMHBI, HEC MPCHATCTBYIOIINUC )IaJ'[BHeI\/’IIHeMy YCBOCHUIO IIPOTrpaMMHOI0 Marcpualia,
3aTPYAHACTCA WU OJOITYCKAcCT OIINOKHU B ONIpCACIICHNN HOH?ITI/II\/'I, HCIIOJIb30BAHUU TCPMHUHOJIOTHU, YMCECT
IMIPUMCHATH IMOJIYYCHHBIC 3HAHUA ITPU OTBETE HA ITPOCTHIC BOIIPOCHI, HO 3aTPYAHACTCA IIPH OTBETE HA BOIIPOCHI,
TpeOytorire 60Jee CI0KHBIX COMOCTaBICHHA, CPaBHEHUH; TOMYCTHII HEe 60Jiee 01HOM Ipy0oil omnOKY U ABYX
HeO04ETOB, He OoJsiee OHOU TpyOOH M OJHOM He rpy0oi omnOKH, He 0ojee MBYX-TPEX HErpyOBIX OIMHMOOK,
0JIHOI1 He Irpy0oil OIUOKHN U TPEX HEAOUYETOB, TOMYCTUI YETHIPE WM MATh HEJOUYETOB, HE YMEET JI0CTATOYHO
ry0OKO U JIOKa3aTelbHO CBOM CYXJEHUS U TPUBECTH CBOM TPUMEpHI, HU3JAaraeT MaTepuain
HEMOCJIEZIOBATEIBHO U JOMYCKAET OMNUOKHU B A3BIKOBOM O(OPMIIEHUH U3J1araeMoro.

OHCHKa «HEYIAOBJECTBOPUTEJIBbHO» CTaBUTC, CCIIN y‘l&[ﬂHﬁCﬂ HE O0BJ1aJ€]I OCHOBHBIMU 3HAHUAMU U
YMCHHUAMHU B COOTBETCTBHU C Tpe60BaHI/IHMI/I IporpaMmbl U JOITYCTHUII 0oJblIE OIIMOOK U He,Z[OLIéTOB, 4CM
HeO6XOI[I/IMO JJI1 ONCHKN «YAOBJIETBOPUTEIBHO», HE PaCKpPbLlI OCHOBHOC COACPKAHNEC yqe6Horo marcpuala,
O6H3py>KI/IJ'I HE3HAHWE WM HENOHMMaHWe OOJbIIeH WM HauOoJiee BAaKHOM YacTH yqe6Horo MaTtepuaiia,
JAOITyCTUII OIINOKHU B OIpCACICHNN HOHHTHﬁ, IIpH UCIIOJIb30BAHWH TCPMUHOJIOTHHU, KOTOPBIC HEC UCIIPABJICHEI
ITOCJIC HCCKOJIbKHUX HABOIAIIMUX BOIIPOCOB IIPCIIOAaBaTCIIA.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

NPUJIOXEHHUE
TeMbl NPAKTHYECKHX 3aJaHUIT (COOOIIEHMIT)

[Mpubmmxennsie yncia. [lorpemnoctu

JeiicTBus Ha NPUOIMKEHHBIMU 3HAYEHUSIMU

ApupmeTrueckuii KOpeHb HaTYpaIbHOU cTeneHu. MppannoHaabpHbIe Yrca.
[IpakTnueckas padora: «[Ipubmmxenue uncna. [lorpemnocTu.»

Oynkuus. O6nacTe onpeeneHus U cnocoObl 3a1aHus QyHKIUH.

CpoiicTBa ()yHKIIMH: YETHOCTh, MOHOTOHHOCTb, OTPAHUYEHHOCTh

Crenenb. CBoMCTBA CTENIEHU

Jlorapudwm uncna. CoiicTBa norapudmon

Pemrenne ypaBHEeHUI 1 HEPABEHCTB

. Conmeprkanue yueOHOTO MaTepuana

. UppanmonanbHble ypaBHEHUS

. [lokazarenbHble ypaBHEHUS

. TpuronomeTrpuueckue GyHKIMHU YUCIOBOTO aprymeHTa. COOTHOIIEHHE MEXIY

TPUTOHOMETPUIECKUMHU (PYHKIIUSIMHU

I'paduku TpUrOHOMETPUUYECKUX PYHKITUI

DopMmysibl CyMM pa3zHOCTHU yrioB. opMylia TBOMHBIX U MOJOBUHHBIX YTJIOB
[IpeobOpazoBanue cyMMbl (PYHKIIMH B TPOU3BEIACHUE U HA000POT

OO6paTHble TpUroHoMeTpuueckue GyHKIUH. Penienre TpUroHoOMeTpUYecKuX YpaBHEHHM
Pemrenne TpuroHoMeTpUYECKNX HEPABEHCTB

JudbdepenunanbHpie HCYUCTCHUS

[IpousBoHas GyHKIMU U €€ TPUMEHEHUE

[TpousBomnas pynkuun. Ee dpusnuecknii cMbici. ['eoMeTpudecKuii CMBICI TPOU3BOTHOM
HuTterpan

Brruncnenue unTerpanoB. Beruncinenre niomaaym KpUuBOJIMHENHOM Tpanenun
[IpuMeHeHne UHTerpaia K peleHuI0 MPaKTHYECKUX 3a/1ay.

CrepeomeTpus

JIByrpanusbiii yron. IlepneHauKyIspHOCTb MJIOCKOCTEM.

Terpasap u napasienenumen

I'eomeTpuueckue Tena

IIpusma. [lonsitue MHOrOrpanHuka. [lupamunaa. Ilnomans mnoBepxHoCTH.
[IpaBuUsIbHBIE MHOTOTPAaHHUKHU

[TocTpoenue ceuenui

Hunuanap. Konyc. ¥Ycedennslil konyc. [Inomans noBepxHocTH

Coepa. llap

[ToBepXHOCTb U 00BEM reOMETPUUYECKHX TE

OO0beM mpU3MBbI U TIapaJuIeNenune1a

O06beM upaMuIbI

O0beM IMIMH]IPA, KOHYCa

O0BeM yceueHHOTOo KOHyca
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39. O6wem mrapa

40. Yactu mapa. X moBepXHOCTh U 00bEeM

41. KomOunanuu ¢uryp

42. BekTOpHI B IPOCTPAHCTBE

43. Copeprkanre yaeOHOTO MaTepHaa

44. Tlonsitue BekTopa B npocTpancTBe. Cl10KeHNEe U BEBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha
YHCIIO.

45. KomIutaHapHbIe BEKTOpa

46. MeTo1 KOOpIMHAT B TIPOCTPAHCTBE

47. KoopauHaThl TOYKH ¥ KOOPJIMHATHI BEKTOPA

48. CxansipHOE TIpOM3BEICHIE BEKTOPOB. [[BIKeHNe
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