atenbHOe yupexaenne Camapckon obmactu
v. [T B. Anekcaxuna c. Kpacupie Kito4u
Camapckoit obnactu
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«CornacoBaHO» «PaccMOTpeHO»
OtsercrBeHHb 110 YBP Ha 32CEaHUH T1earOruueckoro CoBeTa som ot 03.09,2018 r:N
Olet. Iloranosa H.B. IIpotoxkoun ot 28.08.2018 r. Nel \ 27 &)
03.09.2018 r. ffﬁmﬁwﬁ%&
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PaGouasi nporpamma
10 TEOMETPHHM B 9 Kitacce

Ha 2018 — 2019 yueOHBI# TOA

Yaureb: [MIuprrosa H.A.



ITosicHuTeIbLHAS 3alICKA

Pabouasi nporpaMmma cocTaBiieHa Ha OCHOBE:
1. ®enepaabHOTO KOMIIOHEHTA TOCYIApPCTBEHHOTO0 00pa30BaTeILHOTO CTaHaapTa, yrBepxkaeHHoro [Ipukazom Munoo6pazoanus PO ot 05 03
2004 roma Ne 1089;
2.IlpumepHOl IporpaMMbl, CO3JJaHHOW Ha OCHOBE (hefiepaibHOr0 KOMIIOHEHTa rOCyIapCTBEHHOro o0pa3oBarenbHOro crangapra. Crangapt
OCHOBHOTO 00111eT0 00pa3zoBanus o mareMaTuke. //BectHuk oopazoBanus Poccun. 2004. Nel2 ¢.107-119;
3.00s3aTenbHOTO0 MUHUMYMa COJIEp KaHusl OCHOBHOTO o011ero oopaszoBanus o npeameTty. (ITpukaz MO ot 19.05.1998 Ne1276);
4.®enepanbHOTO MepeyHsi y4eOHUKOB, YTBEPXKACHHBIX MMPUKa30M MUHUCTEPCTBA 0Opa3zoBanus u Hayku PD ot 19 gexabpst 2012 r. Ne 1067,
PEKOMEH/IOBAaHHBIX (JOMYIICHHBIX) K HCIOJIb30BAaHUIO B 00pa3oBaTENbHOM Ipolecce B 00pa30BaTENbHBIX YUPEXKICHUSAX, PEATH3YIO X
porpamMMsbl 00I1Iero 00pa3oBaHUs;
5.ABTopckoi mporpammbl 1o reomerpun JI.C. Artanacsna Bxoxsamed B «['eomerpus. COopHuUK pabouux mporpamm. 7-9 Kiacchl»,
cocraButenb: T.A. Bypmuctposa M.: [Ipocsemenue, 2014. — 95 c.
6. YueOHuka o reomerpun 7-9 ki. Astopst: JI. C. AtanacsH, B.®. byry3oB M. IIpocsemenue, 2014 - 383c.
Pabouas mporpamma 1o reomeTpun B 9 kiracce paccuntaHa Ha 68 4acoB, U3 pacuera 2 yaca B HEJIeIIO.

Maremarndeckoe 00pa3oBaHue SBISETCS 00s13aTeIbHON U HEOTHEMIIEMOI YacThIO 00IIero 00pa3oBaHMUs Ha BCEX CTYMEHSX IIKOJIBI.
I'eomeTpus - oaMH U3 pa3esioB COAEpPKAHUS MaTEMaTnYecKoro o0pa3oBaHMsl B OCHOBHOW LIKOJIE.

Hens conepskanus paznena “I'eomerpust” - pa3BUTh Y yUalTUXCS MPOCTPAHCTBEHHOE BOOOPAXKEHHE U JIOTUUECKOE MBIIIJICHUE TTYTEM
CHUCTEMAaTHYECKOTO U3y4eHHs CBOMCTB T€OMETPUUECKUX (PUTYp HA MIIOCKOCTH U B IPOCTPAHCTBE U IPUMEHEHUS dTHX CBOMCTB MPH PEIICHUN
3aJ1a4 BBIUMCIIUTEIBLHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyllecTBeHHas pojib MPU 3TOM OTBOJUTCS PA3BUTHUIO T€OMETPUUECKON HHTYULINH.
CoueTranue HaIAJHOCTH CO CTPOTOCTHIO ABIISETCS HEOTHEMIIEMOM YaCThIO FEOMETPUUECKHUX 3HaHUHI. OBlIaJICHUE YYaIMMKCS CHCTEMOM
reOMETPUYECKUX 3HAHUI U YMEHUI He0OXO0MMO B TOBCEITHEBHOM JKU3HU ISl U3YUYEHUS CMEXHBIX TUCUUIUIMH U MPOJIOJIKEHUS] 00pa30BaHUsl.

OOBEKTOM IreOMETPHUH SABJISIIOTCS POCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS AEHCTBUTENLHOrO Mupa. Pa3BuTne y ydyammuxcs
NPAaBUJIBHBIX IPEACTABICHUHN O CYIIIHOCTH U MPOPUCXOKACHUU T'€OMETPUUECKUX a0CTpaKLUii, COOTHOIIEHUH PEaIbHOTO M UJ€abHOTO,
XapakTepe OTpa)XeHHsI MaTeMaTUYeCKON HAyKOM SIBJIEHUM U MPOLECCOB peaIbHOro MUPA, MECTE T€OMETPUH B CUCTEME HAYK U POJIH
MareMaTu4eckoro MoJIeTMpOBaHNs B HAyYHOM IMO3HAHUU U B MPaKTHKE CLIOCOOCTBYET (hOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS YUaIIUXCS,
a Taxke (POPMHUPOBAHUIO KAYECTB MBIIIEHHUS, HEOOXOAUMBIX ISl aJJalTallii B COBPEMEHHOM HH(OPMAllMOHHOM OOIIECTBE.

Maremaruueckoe oOpa3oBaHUE SBISETCS 0053aTeNbHON U HEOThEMIIEMOMN YacThIO 001Ero 00pa30BaHUs Ha BCEX CTYMEHSX LIKOJIBI.
OOyyeHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTHKEHHE CIEAYIONINX yernell:

1) 6 Hanpasnenuy IUUHOCMHO20 PA3GUMUSL:
1. dopMupoBaHHE MNpEACTaBICHUH O MaTeMaTHKe KaK 4acTh OOIIeYesIOBEYECKOM KyNbTYpbl, O 3HAaYMMOCTH MAaTeMaTHKU B
Pa3BUTHHU [IUBUIM3AIMH U COBPEMEHHOTO OOIIECTBA;
2. Pa3BuTHE TOTMYECKOr0 M KPUTHUECKOTO MBIIUIEHUS, KYJIBTYpPBl PEUH, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;



5.

6.

WuTennekTyanbHOe pa3BUTHE ydaluxcs, (QOPMHPOBAHUE KAueCTB MBIIIICHUS, XapaKTePHBIX IS MareMaTU4eCcKOn
JESTEIIbHOCTH ¥ HEOOXOIUMBIX JJIsl IPOAYKTUBHOM KU3HU B OOIIECTBE;

Bocnuranue kadecTB TUYHOCTH, OOSCIICUMBAIONINX COIUATBHYI0 MOOMILHOCTD, CIIOCOOHOCTh IPUHUMATH CAMOCTOSITEIILHBIC
peLieHus;

dopMupoBaHUE KAYECTB MBIIUICHUS, HEOOXOAMMBIX IS aIJalTallik B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE;

Pa3BuTHe nHTEpeca kK MaTeMaTnyecKoMy TBOPYECTBY U MareMaTHUECKHX CIIOCOOHOCTEH;

2) 6 MmemanpeoMemHOM HaNPAasLeHUU.

1.

Pa3Butue npencraBieHnii 0 MaTeMaTHKe Kak (popMe OnUcaHus U METO/Ie TIO3HAHUS JIeHCTBUTENBHOCTH, CO3JaHUEe YCIOBUM IS
pUOOPETEHHUS MIEPBOHAYAIBHOTO OIBITa MATEMATHUYECKOTO MO/ICTTMPOBAHUS;

dopMupoBaHHE OOLIUX CIIOCOOOB MHTEIIEKTYaJIbHON IEATEIbHOCTH, XapaKTEPHBIX Ul MaTEMaTUKH U SBJISIFOILUXCS OCHOBOM
MO3HABATENILHON KYJIBTYPbI, 3HAYUMOU IS PA3IMYHBIX Cep YeTOBEUECKON AeATEIbHOCTH;

dopMupoBaHHEe NPEACTAaBICHUN 00 MIEsSX U METoJaX MaTeMaTHKH, O MaTeMaTHKe Kak (opMe ONMUCaHMUs U METOJE MO3HAHMS

JIEUCTBUTEIbHOCTH.

3) 6 npeomemnom HanpasieHuu:

1.

OmnazieHne KOHKPETHBIMH MaTeMaTUYeCKUMHU 3HAHHMSAMHU, HEOOXOAWMBIMHU Ul TIPUMEHEHUS! B MPAKTHUECKON NESATEIHHOCTH,
JUI U3y4EeHUsl CMEKHBIX TUCLMIUIMH, s IPOAOJDKEHUS 00pa30BaHUs;

Co3manue ¢QyHgamMeHTa UIsi MareMaTH4ecKoro pPa3BUTHA, (OPMUPOBAHHS MEXAaHH3MOB MBIIUICHHUS, XapaKTEPHBIX JUIs
MaTeMaTU4eCKOU 1EATEIbHOCTH.

dopMupoBaHHEe NPEACTABICHUN O MaTeMaTHKe KaK YacTH OOIIeYeI0BeYeCKOM KyIbTyphl, TOHUMaHUS 3HAYMMOCTH MaTeMaTHKH
1UIs1 OOIECTBEHHOT'O ITporpecca.



OO0uas xapakrepucTMKa Kypca

B ocHoBe copepxanus OOy4eHHUs] MaTeMaTHUKe JIEKUT OBJIAJICHUE YYAIIUMMCS CIICAYIOIIMMHU BUJAMU KOMIIETCHIIM: MpeIMeTHOI,
KOMMYHHMKATHBHON, OPraHU3alMOHHOM K OOLIEKYJILTYPHOM. B COOTBETCTBMM C 3TMMU BHJaMU KOMIICTCHIIMH BBIJCICHBI TJIABHBIE
COJIEpIKaTEIbHO-1IeJIEBbIC HAIIPABJICHUS Pa3BUTHUS yUalllUXCs cpeacTBaMu Kypca «l'eometpust 9».

IIpeamernasi komnereHuusi. [Tox mpeIMeTHONH KOMITETCHIIMEH MOHUMAETCS OCBEIOMIIEHHOCTh IIKOJLHUKOB O CHCTEME OCHOBHBIX
MaTeMaTHYeCKUX MPEICTABICHUI U OBJIa/ICHUE UMH HEOOXOIUMBIMH MPEAMETHBIMEI YMEHUSAMU. DOPMUPYIOTCS CISITYIOIIHE 00pa3yIOIIHUe Ty
KOMIIETCHITUIO MPEJCTABICHUS: O MaTEMaTHYECKOM SI3bIKE KaK CPEICTBE BBIPAKEHUS MAaTeMaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.1I.; O
MaTeMaTH4YeCKOM MOJICIMPOBAHUM KaK OJHOM M3 BaXXHBIX METOAOB IMMO3HaHUS Mupa. DOpMHUPYIOTCS CleaylolMe Oo0pa3ylolfe 3Ty
KOMITETEHIIUIO YMEHUS: CO3/1aBaTh MPOCTEUIINE MAaTeMAaTHYECKUE MOJIETH, paboTaTh C HUMU M MUHTEPIPETUPOBATH MOIYYCHHBIE PE3YNbTaThI;
PUOOpPETaTh U CUCTEMATU3UPOBATh 3HAHUS O CIIOCO0AX PENICHHS MATEeMaTHYECKHX 3aJlad, a TAK)Ke MPUMEHSTH 3TH 3HAHHUS W YMEHUS IS
pelIeHUsT MHOTHX XKU3HCHHBIX 3a]1a4.

KommyHnukaruBHasi komnereHuus. [log KOMMYHMKAaTMBHOM KOMIETECHLMEN IMOHMMAETCA YMEHHE SICHO U YETKO H3Jararb CBOM
MBICITH, CTPOUTH apIyMEHTHUPOBAHHbBIC PACCYKICHUS, BECTH JMUAJIOT, BOCIIPHHUMAs TOUKY 3pEHHsI cOOeCeIHUKA U B TO K€ BpeMsl mojBepras eé
KPUTHYECKOMY aHaju3y, OTCTamBaTh (NP HEOOXOIMMOCTH) CBOIO TOYKY 3pPEHUS, BBICTpaWBas CHCTEMY aprymeHTanuu. DopMuUpyroTcs
oOpa3yrolue 3Ty KOMIIETCHIIUI0 YMEHHUS, a TAaK)KEe YMEHUs U3BJIeKaTh MHPOPMAILIMIO M3 Pa3HOTO pojla MCTOUHUKOB, IPEOOPa30BhIBas €€ Mpu
HEOOXOIMMOCTH B ApyTUe POPMBI (TEKCTHI, TAOIHIIBI, CXEMBI U T.1.).

Opranu3zanuonHas KommnereHuus. [log opraHM3alMOHHON KOMIIETEHIIMEW IMOHUMAETCS YMEHHE CaMOCTOSITEIbBHO HAXOAWTh U
MpPUCBaMBaTh HEOOXOAWMBbIE y4yallMMcs HOBBIe 3HaHUS. DOpMUPYIOTCS clenyrolpe o0Opa3yloomue 5Ty KOMIETEHIMI0 YMEHUS:
CaMOCTOSITENIbHO CTaBUTh yueOHYI 3ajady (Lieib), pa3duBaTh €€ Ha COCTaBHbIE YacTH, Ha KOTOPHIX OYIET OCHOBBIBaThCs Ipolecc eé
pellleHNs, aHAIU3UPOBATh PE3YNbTAT IEHCTBUS, BBISABIATH JOMYIIEHHBIE OMUOKHA U HETOYHOCTH, UCIIPABIIATH UX U MPEICTABIATH MOTYYSHHBII
pe3ynbTar B popMe, JETKO TOCTYIHOM JIsl BOCIIPUATHS IPYTHX JHOJEH.

Oo0mexkyasTypHast komnereHuus. [1og oOmeKynbTypHON KOMIETEHIINEH MOHMMAETCs OCBEJOMICHHOCTD IKOJLHIUKOB O MaTeMaTHKe
KaK DJIEMEHTE OO0IIeUeIOBEUECKON KYIBTYphI, €€ MECTe B CUCTEME JPYTUX HayK, a Tak)Ke €€ POJU B pa3BUTUU MPEACTABICHUIN YeIOBEYECTBA O
LETOCTHOM KapTuHe Mupa. DopMUpYIOTCS claenyIole 00pa3yroiye 3Ty KOMIETSHIIUIO MPeCTaBIeHus: 00 ypOBHE pa3BUTHUS MaTeMaTUKH Ha
Pa3HBIX UCTOPHYECKUX dTarax; O BBICOKOM MPAKTUYECKON 3HAUMMOCTH MAaT€MaTUKH C TOYKW 3PEHUS CO3/IaHMs U Pa3BUTHUS MaTepUaIbHOMN
KYJIBTYpPbI UEIOBEUYECTBA, a TAKXKE O BAXKHOM POJM MaTEeMAaTUKH C TOYKH 3peHUS (HOPMHUPOBAHHHM TaKMX BAXKHEUIINX YEepPT JTUYHOCTH, KaK
HE3aBUCHUMOCTb U KPUTHYHOCTD MBIIIICHHUS, BOJISI 1 HACTOWYUBOCTD B IOCTHKCHUH IIEJIH U JIP.

CanprC(lHMe mamemamudecKkoco 06pa30661HM}l

B kypce reoMeTpun yCIOBHO BBIIEISIIOT CIEAYIONINE coiepkaTesbHble TnHuu: «Harsanas reometpusi», «l eomerpruyeckue GUrypsn»,
«M3Mepenune reoMeTpuuecKuX Beanunn», «Koopaunarey, «BekTopsl», «Jloruka u MHOXECTBa», «[ €OMETpHsI B UICTOPUYECKOM Pa3BUTHUNY.

Marepuan, ortHocsmuics kK iuHun «Hammsgaas reomeTpusi» (37€MEHTHl HAISIHOW CTEPEOMETPUM) CIHOCOOCTBYET PAa3BUTHUIO
IIPOCTPAHCTBEHHBIX NPEICTABICHUN yJalMXCs B PAMKaX U3y4EHUs TUIAHUMETPHH.

Conep:xanue pazzneno «l'eomerpuueckue Guryps» u «zmMepeHne reoMeTpu4ecKuX BEIMYMHY HAIIEIEHO Ha MOJyYeHHe KOHKPETHBIX
3HaHUI O TeOMeTpUYecKoil (Qurype Kak BaKHEHIIeH MaTeMaTHMYecKOH MojenH [Uid OMUCAHMs OKpyKaromero mupa. Cucremarudeckoe
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M3YYEHUE CBOMCTB reOMETPHUSCKHUX (PUTYP IMO3BOIHT Pa3BUTh JIOTMYECKOE MBINUICHHE M MTOKa3aTh MPUMEHEHUE dTUX CBOWCTB NPU PEIICHUH
3a/1a4 BBIYMCIUTENBHOTO U KOHCTPYKTUBHOT'O XapaKkTepa, a TAKXKe MPAKTHYECKUX.

Marepuan, OTHOCSIIUNCA K coieparenbHbiM JMHUSAM «KoopauHate» u «BeKTOpbl», B 3HAYMTENHHOW CTEIEHW HecET B cebe
MEXITPEIMETHBIC 3HAHUS, KOTOPbIE HAXOJIAT IPUMEHEHUE KaK B PA3JIMYHBIX MATEMAaTUYECKUX TUCLHUIIMHAX, TAK U B CMEXHBIX ITPEIMETAX.

OcobeHHOCTRIO HHAH «JIOTHMKAa U MHOXECTBa» SIBIISIETCS TO, YTO MPEACTABICHHBINA 3/I€Ch Marepuasl MPEUMYIECTBEHHO H3Yy4aeTcs
IIPU PaCCMOTPEHUM PaA3IMYHBIX BOMNPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHasl HalEJIeH Ha MaTeMarMdyecKoe pAa3BUTHE Yydalluxcs,
(dbopMupoOBaHUE Y HUX YMEHHSI TOUYHO, CXKATO U SICHO M3JIaraTh MBICITU B YCTHOW M MUCHMEHHOM pedn.

Jlunns «l'eomeTpusi B MCTOPUUECKOM Pa3BUTHM» IpelHa3HaueHa Il (OpPMUPOBAHUS MPEACTABICHUII O T€OMETPUU KaK 4YacTu
YeIIOBEUECKON KYIBTYPBI, IJIsl OOIIETO Pa3BUTHS IIKOJILHUKOB, JUTSI CO3AHMS KYJIBTYPHO-UCTOPUIECKOM Cpebl OOyUCHHUS.



TpeGoBaHus K pe3yJIbTaTaM OCBOEHUSI COIEPKAHUS Kypca

HporpaMMa oOecrneynuBaeT JOCTHKCHHUE CIICAYIOIINX PE3YIETATOB OCBOCHUA o6pa30BaTean0171 mporpaMmbl OCHOBHOI'O O6H.I€FO

oOpa3oBaHus:
JIUYHOCMHbBLE:
1.

© ~N o o

(bopMHpOBaHUE OTBETCTBEHHOT'O OTHOIIEHUS K YUEHUIO,  TOTOBHOCTH U CIIOCOOHOCTH OOYHYAIOIIMXCS K CAMOPA3BUTHUIO
camMo00pa30BaHMIO Ha OCHOBE MOTUBAIIMM K OOYYEHHUIO U I03HAHUIO, BEIOOPY AajbHENIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii 1 npodecCHOHATBHBIX TPEANOYTCHNH, 0CO3HAHHOMY ITOCTPOCHUIO MHANBUIYAIbHOW 00pa30BaTeIbHON TPACKTOPUU
C Y4€TOM YCTOMYMBBIX II03HABATEIbHBIX HHTEPECOB;

(bopMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U 0OIIECTBEHHON

IIPAaKTHUKH;
(bOpMI/IpOBaHI/IC KOMMYHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTH B O6HICHI/II/I N COTPYAHHUYCCTBEC CO CBEPCTHUKaMM, CTapIIMMU U MJIaJIIMMHU B
O6paBOBaTCHBHOﬁ, O6H.I€CTB6HHO HOH€3HOﬁ, y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘;I, TBOp‘lCCKOﬁ H JpYTrux BUAAX ACATCIbHOCTHU,

YMEHHE ICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICJIM B YCTHOM U MMCbMEHHOM pe4M, IOHUMAaTh CMbICII [IOCTaBJICHHOM 3a1a4H,
BBICTpauBaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

KPUTHYHOCTH MBIIIJICHHS, YMEHHE PACIIO3HABATH JIOTHUECKN HEKOPPEKTHBIE BHICKA3bIBAHHSI, OTIIMYATh TUTIOTE3Y OT (aKTa;
KpEaTUBHOCTb MBIIJICHHS], HHUIIMATUBY, HAXOMYHUBOCTh,  AKTUBHOCTH IPU PEUICHUH F€OMETPUUYECKUX 3a7a4;

YMEHHE KOHTPOJIMPOBATh MPOIIECC U Pe3yNbTaT yueOHO MaTeMaTn4ecKon AesITENbHOCTH;

CIOCOOHOCTh K AMOIMOHAIbHOMY BOCIPUSATHIO MaTEMAaTHUECKUX 0OBEKTOB, 3a/1a4, pellieHHH, pacCyXIeHHI;

mema pedmemﬁble:
1.

YMEHHE CaMOCTOSITENIBHO TIAHUPOBATh AJIBTEPHATUBHBIE ITyTH JOCTHO)KEHUS 11eJIel, 0CO3HaHHO BBIOMpaTh Hanboee

3¢ deKTuBHBIE CTIOCOOBI pelIeHNs YUeOHBIX U I03HABATENIbHBIX 3a]1a4;

YMEHHE OCYIIECTBIATh KOHTPOJIb M0 PE3YIBTATy U 110 CIIOCO0Y AeHCTBUS HA YpOBHE TPOM3BOJILHOTO BHUMAHUS U BHOCUTD
HE00XOTUMbIE KOPPEKTHBBIL;

YMEHHE aJIeKBaTHO OLICHWBATh MPAaBUIBHOCTH UM OIIMOOUYHOCTD BBHIMOJIHEHHS YUeOHOI 3a/1auu, € 00bEeKTUBHYIO TPYAHOCTb U
COOCTBEHHBIE BO3MOKHOCTH €€ PEIeHUS;

OCO3HAHHOE BJIAICHUE JIOTHYECKUMU JIEUCTBUSMU ONIPENIEICHHUs TOHATHIA, 00001eH s, yCTAaHOBJICHUS aHAJIOTUH, Kilaccu(UKauy Ha
OCHOBE CaMOCTOSITEJILHOTO BHIOOpA OCHOBaHHI U KpUTEPUEB, YCTAHOBJIEHHS POJJOBUIOBBIX CBS3EH;

YMEHHE YCTaHABJIMUBATh MPUYUHHO-CIICICTBEHHbIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYXIECHUE, YMO3aKIIOUeHHE (MHIyKTUBHOE,
JENYKTUBHOE U 110 aHAJIOTUH) U BBIBOJBL;

yYMEHHE CO3/1aBaTh, MPUMEHATH U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA, MOAEIN U CXEMbI JJIs PEelIeHUs] y4eOHbIX U
[I03HABATEIbHBIX 3a71ay;

YMEHHE OpraHN30BbIBaTh YUEOHOE COTPYIHUUYECTBO U COBMECTHYIO I€ATEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMU: ONPEIENATh LEIH,
pacrpenensaTs GyHKIUN U POJIM YIaCTHUKOB, O0IIHE CIIOCOOBI paboThl; yMEHHE paboTaTh B IPYIIE: HAXOAUTH 001Iee pellieHre U



paspeniath KOHGIUKTH HA OCHOBE COTJIACOBAHUS IMO3UIUI U y4ETa MHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYIHPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHE;

8. QopmupoBaHue U pa3BUTHE YICOHOH M OOIIEONB30BATEIHLCKONM KOMIIETEHTHOCTH B 001aCTH UCIIONIb30BaHUS MH(POPMAIIHOHHO-
KOMMYHHKAITMOHHBIX TexHoorui (MKT-komneTeHTHOCTH);

9. mepBOHaYAJIbHBIE MPEICTABICHHU 00 UACIX U O METOAAaX MAaTEMaTHKH Kak 00 YHUBEPCAIbHOM S3BIKE HayK{ U TEXHUKHU, O CPEJICTBE
MOJIEJIMPOBAHUS SIBJICHUM U IIPOLIECCOB;

10. ymeHMe BUJIETh MaTeMaTHUECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B APYTrUX JUCLUILIMHAX, B OKPY)KAIOILEH KU3HU;

11. yMeHHe HaXOIUTh B Pa3IMYHbIX UCTOYHHKAX MHGOPMAIINIO, HEOOXOAUMYIO IJISl peLICHUSI MaTeMaTu4eCcKuX npoosiem, u
MPEICTABIATH €€ B MOHATHOM (hopMe; MPUHUMATh PELICHNUE B YCIOBUSAX HEMOIHON U N30BITOUYHOM, TOUHON M BEPOSTHOCTHON
nHpopmaIuu;

12. ymeHMe MOHUMATh U UCII0JIb30BaTh MAaTEMAaTUUYECKHUE CPEJCTBA HAVIAHOCTHU (PUCYHKH, YEPTEXKH, CXEMBI U Jp.) IS WITIOCTPALIUH,
MHTEpIpEeTalu, apryMEeHTalUuu;

13. yMeHHe BBIIBUTATh  THIIOTE3BI IPU PEIICHUH y4eOHbIX 3a7]a4 U IIOHMMAaTh HEOOXOAUMOCTb UX TPOBEPKH;

14. ymeHue MPUMEHITh UHIYKTUBHBIC U ISYKTUBHBIE CTIOCOOBI pacCy X ACHUI, BUACTh Pa3IMYHbIe CTPATerUH PEIICHUS 3a/1a4;

15. moHMMaHue CYIHOCTH aJTOPUTMUYECKUX MPEANNCAHUN U YMEHHE JEHCTBOBATh B COOTBETCTBUHM C IIPEJIOKEHHBIM aJITOPUTMOM;

16. yMeHHE CaMOCTOSATEIbHO CTaBUTh 1I€JIM, BRIOUPATh M CO3/1aBaTh aJrOPUTMBI JUISl PEIICHUs yUeOHBIX MaTEMaTUYeCKUX MpobiIeM;

17. yMeHMe IIaHUPOBATh U OCYIIECTBIATh ACSTEIbHOCTD, HAIPABJIEHHYIO HA PELLIEHUE 3a1a4 UCCIIEI0BATEIbCKOIO XapaKTepa;

npeomemmole:

1. oBnaneHue 0a30BbIM MOHATUHHBIM alllapaToOM IO OCHOBHBIM pa3JieiaM COJEp:KaHus; MPe/ICTaBIeHHe 00 OCHOBHBIX H3Y4aeMbIX
MOHATHSIX (YKCII0, TeoMeTpuieckasi purypa, BEKTOp, KOOPAMHATHI) KaK BaKHEHIIIUX MaTEMaTUYECKUX MOIEISX, MO3BOJISIOIINX
OIHCHIBATh U U3y4yaTh peajbHbIe MIPOLIECCHI U SIBJICHUS;

2. yMmeHue paboTaTh ¢  IFe€OMETPUUECKHUM TEKCTOM (aHAIM3HPOBATh, 3BIEKATh HEOOXOAUMYIO MH(OPMAIIHIO), TOUHO U TPAMOTHO
BBIPaXKaTh CBOM MBICJIM B YCTHOM M MMCbMEHHOMN peur ¢ IPUMEHEHHUEM MaTeMaTu4eCKO TEPMUHOJIIOTUU U CUMBOJIMKH, UCIIOIb30BATh
pa3IMYHbIE SI3BIKH MaTEMAaTHUKH, TPOBOAUTH KIACCH(PHUKAIIMH, TIOTHYECKHE 000CHOBAHUS, T0KA3aTEIbCTBA MATEMAaTHIECKUX
YTBEPKJICHHU;

3. OBIJIJICHUE HaBBIKAMH YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BbIYUCICHUI;

4. OBIaJCHUE T€OMETPUUYECKUM S3BIKOM, YMEHUE MCTIOIb30BaTh €ro JJIs OINMCAHU MTPEIMETOB OKPYKAIOIIETO MUPA, Pa3BUTHE
MPOCTPAHCTBEHHBIX MPEACTaBICHUIN U N300pa3UTENbHBIX YMEHHH, TPUOOPETEHHE HAaBBIKOB FEOMETPHUECKUX TOCTPOCHUN;

5. yCBOEHHME CHCTEMaTUYeCKHMX 3HAHUH O IUIOCKUX (QUTYpax U UX CBOMCTBAX, a TAKXKE HA HAIVISIIHOM YPOBHE — O MPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHATh CUCTEMAaTUUYECKUE 3HAHUS O HUX JUISl PEIICHUS TEOMETPUUYECKUX U TPAKTUUYECKUX
3ajau;

6. yMeHHue U3MEpPSTh UIMHBI OTPE3KOB, BETMUMHBI YITIOB, HCIIOIB30BaTh ()OPMYIIBI ISl HAXOXKICHUS TIEPUMETPOB, IUToNaaei 1 00bEMOB
reOMEeTPUYECKUX PUTYP;

7. yMEHHE MPUMEHSTh U3yUYCHHbIEC TOHATHUS, PE3YIBTAThI, METOABI JUIsl pELIEHU 3a/1a4 MPAKTHUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX

AUCHUILUIWH C UCITIOJIB30BAHUEM ITPH HeO6XO)II/IMOCTI/I CIIPaBOYHBIX MAaTC€pPUAJIOB, KAJIIBKYJIATOPA, KOMIIBKOTEPA.



Coaep:xanue Kypca
(HI/I)KC IMPUBCACHO COACPIKAHNE KypCa rCOMETPUU 7-9 Knaccos. I[I/I,I[aKTI/ILIGCKI/Ie CANHNUIBbI, OTHOCAIIHNECA K 9 KJIaCCy B TCKCTEC BbIACICHBL
KYPCHUBHBIM MOAUYEPKUBAHUEM).

Harasinnasi reomerpus.

HarnsinHele npeactaBieHus 0 IpOCTPAaHCTBEHHBIX (hUrypax: Kyo, napajuienenumnea, npusma, nupaMmua, map, chepa, KOHyC, HUIAHAP.
N300paxkenne npocTpaHcTBeHHBIX Guryp. [Ipumeps! ceduennii. Muororpannuku. [IpaBunbsabie MHOTOrpaHHUKH. [IprMepb! pa3BEépTok
MHOT'OI'PAaHHHMKOB, IWJIMHAPA U KOHYCA.

[TonsTre 06vEMa; equHUIBI 00BEMa. OOBEM IPSIMOYTOIBHOTO TIapaJuIeenuIea, Kyoa.

I'eomeTpuyeckue Gurypsi.

[Ipsimbie u yrel. Touka, npsmasi, mIockocTh. OTpe3ok, ayd. Yroi. Bunsl yrinos. BepTukansHbie 1 CMEXHBIE YIIIBI. bruccekTpuca yria.
[TapannensHble U nepecekaromuecs npsmoie. [lepnenaukynspabie npsMbie. Teopembl 0 TapaIeIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMBIX.
[lepnenaukynsip 1 HakJIOHHAS K psiMoil. CepeIMHHBINA MTEPIEHIUKYIISP K OTPE3KY.

I'eomeTpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI yIiia U CEPEAUHHOTO MEPIEHANKYISAPA K OTPE3KY.

Tpeyronsauk. Beicota, Menuana, OuccekTpuca, CpeHss JIMHUS TPeyrojdbHUKa. PaBHOOEpEHHBIEC B PABHOCTOPOHHHE TPEYTOJIbHUKH;
CBOICTBa U MPU3HAKU PaBHOOEIPEHHOr0 TpeyronbHuKa. [Ipu3Haku paBeHcTBa TpeyroasHUKOB. HepaBeHCcTBO TpeyroabHuKa. COOTHOLIECHUS
MEXy CTOPOHAMH U YITIaMH TPEYTOJIbHUKA.

Cymma yrioB TpeyroibHuka. BHemnue yriibl TpeyronbHuka. Teopema @aneca. [Togobue TpeyroinbHukoB. [Ipu3Haku mogoous
TpeyronbHukoB. Teopema [Tudaropa. Cunye, kocunyc, maneenc, Komauneenc 0Cmpo20 yaia nPAmMoy201bHO20 MPey2onbHUKA U y2noe om () 0o
180°; npusedenue k ocmpomy yeny. Pewenue npsamoy2onvrulx mpey2onvhuxkos. OcHosHoe mpuconomempuieckoe mocoecmeo. Dopwynel,
CBA3b18aAIOUUE CUHYC, KOCUHYC, MAH2EHC, KOMAH2eHC 00H020 U 020 dice yena. Pewenue mpeyeonbHukos: meopema Kocunycos u meopema
cuHycos. 3ameyaTesbHble TOUKHU TPEYTOJIbHUKA.

Yetrsipéxyronbuuk. [lapannenorpamm, ero cBoiicTBa u mpusHaku. [IpsMoyronbHUK, KBaJIpat, poMO, UX CBOMCTBA U MPU3HAKU. Tpamenus,
CPEIHssl JINHUS TPAIlCLUN.

MHnoeoyeonvhuk. Boltnykasie mrozoy2onvHuku. Cymma y2n08 8blnyKi020 MHO20V2olbHuKa. [Ipasuibhbie MHO20Y20IbHUK.

OxpyxHOCTb U Kpyr. Jlyra, xopaa. Cexkrop, cerMeHT. LleHTpanbHbIil yros, BIUCAHHBINA yrojl, BEIUYHHA BIIMCAHHOTO yriia. B3anmHoe
PacroiIokKeHHne IPSIMON U OKPYKHOCTH, ABYX OKpYyXkHOocTel. KacarenpHas U ceKylias K OKpy)KHOCTH, UX CBOWCTBA. BrincaHHbIe 1 ONMCaHHBIE
MHOTOYTOJIbHUKH. OKPYKHOCTh, BIMCAHHAs B TPEYTOJBHUK, U OKPYKHOCTbh, OIIMCAHHAsl OKOJIO TPEYTOJIbHUKA. Brnucannvie u onucanmwle
OKDYHCHOCIU NPABUTLHO20 MHO20Y20NbHUKA.

L'eomempuueckue npeobpaszosanus. llonamue o pasencmese gueyp. Ilonamue o 08udceHuy. 0cesas u YeHMpPAaIbHAs CUMMEMPUL,
napannienibHulil nepenoc, hogopom. [lonsamue o nodobuu gueyp u 2comomemuu.

[TocTpoeHus ¢ TOMONLIBIO NUPKYIS U TMHENKH. OCHOBHBIE 33/1a4X HA IIOCTPOCHUE: JEIEHUE OTPE3Ka MOIoJIaM; IOCTPOECHHE YIIa, PAaBHOTO
JAHHOMY; ITOCTPOEHHE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; MIOCTPOCHHUE EPIIEHINKYIISIpa K MPSMON; TOCTpOeHHE OMCCEKTPHCHI YIUIa; AeJIeHUe
OTpe3Ka Ha 7 PaBHBIX YaCTEH.

Pewenue 3a0ay na eviuucnenue, dokazamenbcmeo u NOCMpoeHue ¢ UCnonb308aHUEM CEOUCME U3VYEHHBIX QuUIYp.




H3mepenue reomerpuuecKux BeJMYMH. [[nuHa orpeska. PaccTossHue OT TOUku 10 psAMOM. PaccTossHre MeX 1y IapasulesIbHbIMU PSMBIMU.
IlepumeTp MHOTOYrOJIbHHKA.

Hnuna oxpysicnocmu, Yucio ; Onuna 0y2u OKPYICHOCHU.

I'pamycHas Mepa ymia, COOTBETCTBUE MEXKIY BEIMYMHOMN LIEHTPAJIBHOIO YIVIA U JUIMHOM yTH OKPY>KHOCTH.

[Tonsarue mnontanyu mockux ¢uryp. PaBHococrasiennsie U paBHOBenukHe (Hurypsl. [Inomans npsimoyronsHuka. [Inomaam
napasuiesiorpaMma, TpeyrojbHUKa U Tpaneuuu. [lnowads mrozoyeonvruka. [lnowads kpyea u niowjads cekmopa. COOTHOILIEHHE MEXTY
IJIOINAJIMHU ITOJA00HBIX (DUTYP.

Pewenue 3a0au na sviuucnenue u 00kazamenbCmeo ¢ UCNONb308AHUEM U3VYEHHBIX DOPMYIL.

Koopaunarsel. Ypasuenue npavoi. Koopounamul cepedunvt ompeska. Popmyna paccmoanus Mexcoy 08yMa moYKamy niockocmu. Ypagrenue
OKDYVICHOCHIU.

Bekropsl. [Jiuna (modynv) eekmopa. Pagencmeo sexmopos. Konnuneaprvie gekmopwl. Koopounamul eekmopa. Ymnooicenue eexkmopa na
YUCNI0, CYMMA 8EKIMOPO8, PA3NI0JiCe e 86eKMOopd No 08YM HeKoLIuHeapHbim eekmopam. CKansapHoe npouzgedenie 6eKmopos.
TeopeTuko-MHOKeCTBEeHHbIE TIOHATUSA. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3aaHHE MHOKECTB NIEPEUNCIECHUEM 3JIEMEHTOB,
XapakTepucTu4eckuM cBoicTBOM. [TonMHOKkecTBO. OOBeIMHEHNE U NepeceYeHne MHOKeCTB.

yieMeHTHI Joruku. Onpeznenenue. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. [loka3zarenscTBO OT poTUBHOrO. Teopema, oOparHas JaHHOM.
IIpumep u KOHTpHIpUMED.

[ToHsATHE O PAaBHOCUIILHOCTH, CIICAOBAHHUH, YIIOTPEOICHUE IOTHUECKUX CBA30K €CIU ..., MO ..., 8 MOM U MOAbKO 8 MOM Ciydae, TOTHIECKUE
CBSI3KH U, UIU.

I'eomeTpust B ucropuveckom paspurum. Ot 3emnemepus k reomerpud. [Tugarop u ero mkona. @anec. Apxumen. [loctpoenne npaBUIbHBIX
MHOTOYTOJBHUKOB. Tpucekius yrna. KBaaparypa kpyra. YaBoenue kyba. Hcemopus yucia w. 3onotoe ceuenue. «Hauama» EBknuaa. JI.
Oiinep. H. U. Jlobauesckuii. Mctopus nsaToro nocrysnara.

Hz00pemenue memoda koopouram, no3601410uie20 nepesooums ceomempuieckue 0o0vekmoi Ha A3biK aneeopel. P lexapm u I1. Depua.
IIpumepvl pazntuunblx cucmem KOOPOUHAM HA NAOCKOCHIU.




TeMarnuyeckoe NJIAHUPOBAHUE

9 kJacc
Ne Tempr | Coneprkanue marepuana | Konmu- | XapaxkrepucTuka OCHOBHBIX BUJIOB JI€ATEIBHOCTH
YEeCTBO | yueHMKa (Ha YpOBHE y4eOHBIX JE€HWCTBUM)
JacoB
1 BBoaHoe moBTOpEHUE 2 dopmynrpoBaTh ONpeneNieHNs 1 WLTIOCTPUPOBATh HOHITHS
napaJuiesniorpamMmma, npsMoyrojibH1uKa, poM0Oa, KBajpara,
Tparneuud. PopMyIupoBaTh CBOMCTBA TPEYTOJIbHUKOB U
4eThIpEXYroabHUKOB (Teopema [Tudaropa, cBoiicTBo
CpellHeH JIMHUY, CBOMCTBA U NIPU3HAKU IIapajljiesiorpamma,
pomOa, IpsAMOYTOJIEHHUKA, CBOMCTBA PAaBHOOEAPEHHOTO
TPEYTroJbHUKA) ¥ UCIIONIB30BaTh 3TH CBOMCTBA IIPH PEIICHUN
3amad. [IpumeHsaTs (GOpMyIBI U1 BRIYUCICHUS TUIOMIAICH
TPEYTOJIbHUKOB, YETHIPEXYTOJIHHIKOB.
2 IMousiTHe BeKTOpa 11 DopMynHpoBaTh ONPENENCHNS ¥ WILTIOCTPUPOBATh HOHITHS
1) HousiTre BekTOpa BEKTOpPA, €T0 JJIMHBI, KOJUIMHEAPHBIX M PABHBIX BEKTOPOB;
2) CIIOKEHHE U BBIYUTAHUE OTKIJIJbIBATh BEKTOP, PABHBIN TAHHOMY; CTPOUTH CyMMY
BEKTOPOB JIBYX BEKTOPOB, UCITOIb3Ys MMPABUIIO TPEYTOJbHUKA U
3) YMHOXeHHE BEKTOpa Ha napajjieslorpaMMa; CTpOUTh CyMMY HECKOJIBKHX BEKTOPOB,
YUCIIO HCIIOJIb3Ys MPAaBUJIIO MHOT'OYT'OJIbHUKA, CTPOUTH Pa3HOCTb
4) KOHTPOJALHLIH TecT Mo BEKTOPOB; (hOPMYIIMPOBATh CBOMCTBA YMHOKEHHUSI BEKTOPA
Teme “Bekropnr” Ha 9ucjIo.
3 MeToa KoopauHaT 10 OOBACHATP W WUIIOCTPHPOBATh IMOHATUS TPSAMOYTONBEHOM

1) Koopaunatsl BekTopa

2) [Ipocreiimue 3a1a4u B
KOOpJMHATAX

3) CkanspHoe MPOU3BEACHUE
BEKTOPOB

4) CxansipHO€ NPOU3BEIECHNE B
KOOpJAMHATaX

5) [IpuMeHeHue cKaasipHOTO
MIPOU3BENIEHUS K PELIEHUIO
3aza4

6) YpaBHEHHE OKPY)KHOCTH
7) YpaBHEeHHE MPSAMOiA

8) KOHTPOJIBHBIH TECT 110
TeMe “KoopauHarsl
BeKTOpa”

CUCTEMBl KOOPJIWHAT, KOOPAMHAT TOYKM U KOOPAMHAT
BEKTOpa; MPOU3BOJUTH JCUCTBUS HaJ BEKTOpaMH C
3aJaHHBIMH KOOPAWHATAMH; YMETh ONPEAEIATh KOOPAUHATEI
CepeIHbl 0TPe3Ka, BEIYUCIATE AJIMHY BEKTOpa, PacCTOSHHE
MEXAY TOUKaMu; GpopMyIHpOBaTh ONpPE/eNICHHE CKASIPHOTO
ONpPEAETIECHUsT  BEKTOPOB;  ONPENENATh  YIol  MEXAY
BEKTOPaMH, 3aJaHHBIMHA KOOPIMHATaAMH;, UHTEPIPETUPOBATH
mapaMeTpsl B yPaBHEHUAX MPSIMOI, OKPYKHOCTH U CTPOHTH
MpSMBIE U OKPY)KHOCTH, 33/IaHHBIC YPaBHEHISIMH.
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CooTHOLIEHUE MEXKTY
CTOPOHAMH M yIJIAMH

TPeyroJibHUKA

1) Cunyc, KOCHHYC, TAHT€HC,
KOTaHTEHC

2) Teopema cuHYCOB

3) Teopema KOCHHYCOB

4) Pewienne TpeyronbHUKOB
5) CxansgpHoe npou3BeaeHue
BEKTOPOB

5) KoHTpPOJbHBII TecT 1O
Teme “Pemmenne

14

DopMynUpOBaTh U WLITIOCTPUPOBATH ONPEACTICHUs CUHYCA,
KOCHHYca U TaHreHca yrioB ot 0 1o 180°; npumeHsITH 171t
peIIeHns 3aJa4 OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
1 GOPMYIIBI IPUBENCHIS; (POPMYITUPOBATE TEOPEMBI CHHYCOB
1 KOCHHYCOB, IPUMCHATH X IIPH PEIICHIH TPEYTOIbHUKOB;
0OBSICHATH, KaK UCTIONB3YIOTCSI TPHTOHOMETpHUIEcKHe Gop-
MYIBI B U3MEPUTENFHBIX paboTax Ha MECTHOCTH.

TPeyroJibHUKOB”

HpaBHJIbeIe 12 DopMynHpOBaTh ONpPECICHUE IPABUIHLHOTO
MHOTOYT0JIbHHKH MHOTOYTOJIbHUKA,; (I)OpMYJEI/IpOBaTL TEOpeMBI 00

1) TIoHSTHE PABHIBHOTO OKPY’KHOCTSIX, OIHCAHHOH OKOJIO MPaBHILHOTO
MHOTOYTONBHHKA MHOTOYTOJIbHUKA ¥ BIIMCAHHOW B HEro; 3HATh U

2) HeKoTopble cBOficTBa HCTIOIB30BaTh (DOPMYIIBI IS BEIYHCICHUS TUTOIIA TN
MPABHJIBHBIX MHOTOYTOJHHHKOB MPaBHITLHOTO MHOTOYTONBHHK, €TI0 CTOPOHBI 1 pajuyca

3) [ToCTPOEHHE MPABHIBHBIX BIIMCAHHOM OKPYXHOCTH; CTPOUTH MPABUIIbHBIC
MHOTOYTOBHHKOB MHOTOYTOJILHUKY, B TOM UHKCJI€, B BUPTYaTbHBIX

4) JIHHa OKPYIKHOCTH TeOMETPUYECKHUX KOHCTPYKTOPaX; OOBSACHSATH IOHATHUS

5) [omas Kpyra JUTMHBI OKPY>KHOCTH M TUIONIAAN KPyTa; 3HaTh (YOPMYIIBI ISt
6) KoHTPOILAKIH TECT 0 BBIYHCIICHUS ITTMHBI OKPY>KHOCTH M JUTMHBI TyTH, TUIOIIAH
Teme “TIPABMILHBIE KpYTa U IUIOIa I KPYTOBOTO CEKTOPa; IPUMEHSTH 3TH
MHOTOYIOILHAKH (hopMyITBI TIpX pEIICHUH 3a]1a4.

ITonsaTHE NBUKEHUA 10 OOBACHATH, YTO TAKOE OTOOPAKEHUE TIOCKOCTU Ha ce0s U B
1) OTo6parkeHue IIOCKOCTH Ha KaKOM CJTy4Jae OHO Ha3bIBAETCS JABMKEHUEM TIOCKOCTH;
cebst O0OBSICHATH, YTO TAKOE OCEBasi CHMMETPHS, IIEHTPaIbHAsS

2) IoHsATHE BIKESHUS CUMMETpHSI, TapaJIeNbHBIN IEPEHOC U TTOBOPOT;

3) Ocesas cumMmeTpus 000CHOBBIBATH, UTO ATH OTOOPAKEHUS TNIOCKOCTU Ha cebs
4) LleHTpasbHas CHMMETPHS SIBIISTFOTCS IBUOKEHUSIMU; OOBSICHSITH, KAKOBA CBSI3b MEXKILY
5) oBopoT JIBIDKCHUSIMH U HAJIO)KCHUSIME, WLTIOCTPUPOBATH OCHOBHEIC
6) TapasiensHbIH mepeHoc BUJIBI IBHKEHUI, B TOM YHCJIE C TIOMOLIBIO KOMITBIOTEPHBIX
7) IpeobpazoBanne mog00us [IpOrpaMM.

8) KoHTpOJILHBIH TECT 110

Teme “/IBn:xeHune”

IToBTOpeHue 9
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KAJIEHJAAPHO-TEMATHYECKOE IINTIAHUPOBAHUE

Hara K | IInanupyeMsble pe3yabTaTbl
Tema paspena, rema | ol MeTanpeIMEeTHbIE YHUBEpCAIbHBIX Y4eOHbIX nerctBuid (YY) puMeq
Ne Ypoka - aHue
n/ da BO
o [Moan| ya | TIPCAMETHBIC JImaHOCTHBIE HO3HABATEILHbIE
pETYNATUBHBIE KOMMYHUKATHBHbIE
co
B
IToBTOpeHuUE. 1 Bripaxxats
Pemenue 3amau. 3HATh U YMETh MIOJIOXKHUTENBHOE OT- Iepenator
TIPUMEHSTH HOLIEHHE K IPOLECCY cozepIKaHue B Omnpenenenue nenu
TEOPETUUECKUI TO3HAHUS; IPUMCHATE | criatom BHe, cTposT | YA1; paboTa 1o Ymerp
MaTepHal, u3ydeHHslii | NPaBHJIA JIETOBOTO JIOTMYECKHE LK COCTaBJICHHOMY IIIaHY | IPEACTABIATh U
1 B KypCe reoMeTpHH 8 COTPYIHUYECTBA; paccysKIeHHi U CPaBHUBAIOT CBOU OTCTauBAaTh CBOIO
KJ1acca py - peleH:H OLICHUBATh CBOIO pelIeHus ¢ TOYKY 3pEHHUS,
3a/[a4 Ha TOBTOPEHHUE y4eOHyI0 aJTOPUTMOM PELIEHUs] | apTyMEHTHPOBATh
JESTENbHOCTD, 3a1ay4.
HACTpPauBaThCs Ha
H3y4YeHHe npeaMeTa
2 IToBTOpEeHuUeE. 1 Bripaxxats
Pemenue 3anau. 3HATh U YMETh MOJIOXKUTENBHOE OT- Iepenator
IPUMEHSITH HOIIEHHE K TIpoueccy CoLepKaHNUE B Onpenenenue nemu
TEOPETUUECKUI TO3HAHMST; IPUMEHATE | cycatom BHje, crposT | YAl paboTa mo Ymerp
MaTepHal, u3ydeHHplii | MPaBHJIA JIETOBOTO JIOrMYeCKye LelH COCTaBJICHHOMY IIaHY | IMPEACTABIATh U
B KypCe reoMeTpHH 8 COTPYIHUYECTBA; paccysKIeHui U CPaBHUBAIOT CBOU OTCTauBaTh CBOIO
K1acca py  PelieHAN OLICHUBATh CBOIO pelIeHus ¢ TOYKY 3pEHHS,
3a/1a4 Ha IOBTOPEHHE y4eOHyI0 aJTOPUTMOM PEIIEHUs] | apryMEHTHPOBATh
JEeATENbHOCTD, 3ajay.
HACTpauBaThCs Ha
H3y4YeHHe npeaMeTa
BekTopsi (11 4)
3 IlonsTue BekTopa. 1 3HAaTh MOHSATHS: Bripaxxats Crposit snormdeckne | BHOCAT KOppeKTHBBI 1 | AZIEKBaTHO
PaBenctBo BEKTOP, HA4YaJo u TIOJIOKHUTENILHOE OT- LENH PACCyKACHUI JIOTIOJTHEHHE B UCTIONB3YIOT CBOIO
BEKTOPOB. KOHEI[ BEKTOPa, HOUIEHHE K MPOoIiecCy CHOCO0BI CBUX pedb A
HYJEBOH BEKTOP, TIO3HAHUS pelieHni JIACKYCCHH H
KOJIJIGHHApHBIE, apryMeHTaLuH
COHAIPaBJICHHBIE, CBOEH MO3HINH
MPOTUBOHANPABICHHBIE

BEKTOPBI. YMETh
M300pakaTh BEKTOPBI.
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OTKi1agpIBaHUC 3HaTh onpeeeHne Bripaxxats Brioensror BepHo cocraBisitor YcTaHaBIuBaoT U
BEKTOpa OT AaHHOU BEKTOpa M PaBHBIX TIOJIOKUTENIFHOE OT- KOJINYECTBEHHBIC IUIaH BBITIOJTHEHUS CPaBHMBAIOT
TOYKH BekTOpoB. HayunTbes HOUIEHHE K MpoIeccy XapaKTePHCTHKH JeWCTBHI pa3HbIE TOUKH
0003Ha4aTh 1 MO3HAHMSA 00OBEKTOB, 3aJaHHbIE 3peHHs, 3aTEM
n300pakaTb BEKTOPHI CJIOBaMH MPUHAMAOT
OKOHYATEIbHOE
pelneHue
CyMMa 1BYyX 3HaTh OIepanuo Oco3HaBath CBOU Co3spatot ctpyktypy | IIpeaBocxumaror [Tnanupyrot obume
BEKTOPOB. 3aKOHBI CYMMBI IByX BEKTOPOB, | TPYAHOCTU U B3aMMOCBsI3eil BpPEMEHHBIE CHOCOOBI peleHus
CIIOKEHUS 3aKOHBI CIOXKEHHS CTPEMHTHCSA K UX CMBICIIOBBIX €IMHUI] | XapaKTePUCTUKU
BeKTOpOB. [IpaBuiio BekTOpoB. IIpaBuiio MIPEOJIOICHHUIO, TAI0T TEKCTa JIOCTHIKEHUS
napauienorpaMmma napajsuiesiorpaMMa CaMOOIIEHKY CBOMX pe3ynbTara (0TBE4aOT
JNeHCTBUM Ha BOIIPOC «KOTaa
Oyzet pe3ynbTar?»
CyMMa HECKOJIBKUX 3HaTh oNnepanuio ®opMUpoBaTh ConocTaBisoT Pabora mo C ocTaroyHo
BEKTOPOB. CYMMBI TPEX U Ooee yCTOWYNBOH XapaKTePHCTHKH COCTaBJICHHOMY IIaHy | TOYHO M HIOJIHO

BEKTOPOB. YMETh
CTPOUTH BEKTOP,
paBHBI cymMMe
HECKOJIBKHUX BEKTOPOB,
UCTIOJIB3YsI IPAaBUIIO
MHOTOYTOJIbHUKA

MOTHUBAIIUH U
3aKpPCIJICHUIO HOBOT'O
MaTrepuajia

00BEKTOB IO OTHOMY
WV HECKOJIBKAM
TIpU3HAKAM,
BBIABIISIFOT CXOJICTBA
U pa3auaus

1 CpaBHHBAIOT CBOU
peueHus ¢
AJITOPUTMOM PCHICHUS
3aaad.

BbIpaKatOT CBOU
MBICJIA I10
PCUICHUIO 3a4a4

Brruutanue 3HaTh OIeparuio DopmupoBarhb ComnocTaBisioT Pabora mo Hocrarouno
BEKTOPOB BbIYMTaHHUA JIBYX IMOJIOKUTCIIBHOC XapaKTEPUCTUKU COCTaBJICHHOMY IIJIaHY IIOJIHO ¥ TOYHO
BEKTOPOB, OTHOIIICHHKE K y4E0e, 00BEKTOB 0 OJJHOMY | ¥ CPaBHHMBAIOT CBOM BBIPA)KAIOT CBOIO
TIPOTHUBOIIOJIOKHBIX KCJIaHUC npno6peTaT1> HJIN HCCKOJIBKUM peuicHus ¢ TOYKY 3pCHUA IIPU
BEKTOPOB HOBBIE 3HAHUSL. MIPU3HAKaM, AITOPUTMOM pEIIeHUs] | PEelIeHUH 3a1ad
BBISBJIAIOT CXOZCTBA 3aj1a4 ¥ BEIOOP BEPHOTO
1 pa3yInyus penieHusl.
BxoaHast
KOHTPObHAasi
padora
YMHOXEHHE INo3HakoMuThCS € ®opmupoBarts 1enessle | COBEpPLICHCTBYIOT YETKO NIPOEKTUPYIOT VYMeroT cinymarh

BEKTOpa Ha YUCJIO

MOHATUEM
«YMHOXEHHE BEKTOpa
Ha yuciao». Hayuntecs
(hopmMmynrpoBaTh
CBOMCTBA YMHOXECHMS
BEKTOpa Ha YUCIIO,
Hay4YHUThCS CTPOUTD
BEKTOpP, YMHOXKEHHOE

YCTaHOBKH y4eOHOI
JeSTeIbHOCTH

HaBBIKU PEILICHUS
3aa4 110 TEME,
BBIACIISIOT TOJIBKO
CYILECTBEHHYIO YaCTh
JUTSL pELIHNS 3a,1a9

MapIIpyT pEeLICHUs
3a/1a4, 3aKperuss
IPOMJEHHBIN MaTepHual

Jpyr npyra,
JIOCTaTOYHO TOYHO
1 TIOJIHO
[IOKa3bIBalOT CBOIO
TOYKY 3pCHUS IPU
peLIeHNH 3a1a4
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Ha 4uCJIO

10 [Ipumenenne [To3HakoMHUTHCS € @DopMHpOBaTh HABBIKKA | YCTaHABIHBAIOT CaMOCTOATEIEHO OOMeHHUBarOTCA
BEKTOPOB K orepanusiIMu COCTaBIICHUS MIPUYNHHO- bopMyupyoT 3HAHMUAMH MEXKIY
pELICHHIO 3a1a4 CIIOXEHUSI, BBIYNTAHUS, | adropuTMa CIIC/ICTBEHHBIC CBSI3M | TTO3HABATCNIHYIO IENb | YWICHAMH IPYIIIBI

YMHOKEHHS BEKTOpA Ha | BBIMOJHEHUS 3aTaHUs, U CTPOHUTH MapIIpyT JUTSL TIPUHATHS
yucno. HayunTees HaBBIKOB BBITTOJTHEHHA peuieHusT B 3¢ PEKTHBHBIX
MIPUMEHSTH CBOHCTBA TBOPYECKOTO 3a/[aHusI. COOTBETCTBHH C IIENbI0. | COBMECTHBIX
JIeUCTBUH HaJl pelieHui
BEKTOpaMHU IpU

peleHNH KOHKPETHBIX

3ajad.

11 Cpenusis TUHUS ITo3HakoMuUTBCS C ®opmupoBarh HaBbIKM | CpaBHUBAThH IIpunumaror Ymerot Opathb Ha

Tparnenuu MIOHATHEM CPEIHAA COCTaBJICHUSA pas3nuuHble OOBEKTHI: | MO3HABATEIbHYIO LeNb, | Ce0s MHUINATUBY B
JIMHUA Tpaleluy, anropuTMa BBIJICNATH U3 COXpaHATh e€ Mpu OpraHu3aIix
TEeopeMoi 0 cperHei BBINTOJTHEHUS 33/1aHNS, | MHO)KECTBA OJIMH WJIM | BBINIOJIHCHWH 33JaHUH, | COBMECTHOTO
JIMHUY TPaTeLuH, HaBBIKOB BBITIOJTHEHUSI | HECKOJIBKO OOBEKTOB, | YETKO BBHINOIHSIIOT JeHCTBHSA
Hay4IHUThCS PEIIaTh TBOPYECKOTO 3aJJaHusl. | UMEIOIINX 00mIne TpeboBaHUs
3a7a4u. CcBOlicTBa

12 Pewenue 3anau HayuuTtscs pemars ®opmupoBaTh HaBbIKU | OmnpenensTh [Ipunumarot Ymerot Opath Ha

npocreinie aHaNIN3a, OCHOBHYIO U MIO3HABATEIbHYIO LIENb, | ce0s MHUINATUBY B
TreOMETPHUYCCKUE COIIOCTAaBJICHUS, BTOPOCTENEHHYIO COXpaHATh e€ Mpu OpraHu3aIix
3aa4M , OMUPAsiCh Ha CpaBHEHUS UH(OpMAIUIO BBITTOJIHCHUH 3aJaHUH, | COBMECTHOTO
paHee u3ydeHHbIE YETKO BBITOIHSIOT JIeUCTBUS
CBOMCTBa BEKTOPOB, TpeOoBaHUSA
HaXOAWUTH CPEIHIOI0
JIUHUIO TPANeIH 10
3aJaHHBIM OCHOBaHHAM

13 Konrponbnas Hayuautscst mpumensats | @opmupoBars HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perynupyror
pabota Nel 1o TEOpEeTHYECKUH caMoaHaiu3a, 3¢ PeKTUBHBIC MapIpyT IPEOI0IEHUs | COOCTBEHHYIO
Teme: «BekTope» MarepHuall, U3y4eHHbIH | CAMOKOHTPOJIS CIIOCOOBI pelIeHHs 3aTpyJHEHHUH B JIeSITEIIEHOCTD

Ha MpeABIIYIINX 3a7a9u oOyueHun yepes MOCPEACTBOM
YpPOKax, Ha MPaKTHKe BKJIIOUEHHUE B HOBBIE MUCbMEHHOHU peun
BUJIBI I€ATENLHOCTHU U
(hopmbI
COTPYIHUYECTBA
MeTton koopaunar (10 1)

14 Pasnoxenue Io3HakoMuThCS € ®dopmMupoBaTh Boipensats u CpaBHHBaTh CBOH VYuarcs ynpasisiTh
BEKTOpa M0 JAByM MOHATUEM JKeJIaHUs OCO3HABaTh chopMyIupoBaTh crnocob nelcTBus ¢ MOBEJICHUEM
JITAaHHBIM HEKOJIMHEeapHbIX CBOU TPYAHOCTH U pobiemy U3BECTHBIM napTHEpa-yOexaTh
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HEKOJITTMHEAapPHBIM BEKTOPOB, C JIEMMOI CTPEMUTHCS K UX aNTOPUTMOM pEIIEHUs | €ero,
BEKTOpaM MIPEOIOJIEHHUIO, KOHTPOJIUPOBATH,
MIPOSIBIISATh KOPPEKTUPOBATh
CIIOCOOHOCTB K OLIEHUBATh €T0
CaMOOILIEHKE CBOUX IEUCTBHUS
JIEHCTBUI, OCTYIKOB
15 KoopmunaTst [To3HakoMHUTHCS € dopmupoBartb Bribupars Baocwuts B pemrenue Hocrartouno
BEKTOpa MOHSTHEM KOOPAMHATHI | MOTPEOHOCTH OCHOBaHHUA U CBOH KOPPEKTHUBBI TOYHO ¥ MOJTHO
BEKTOpa, MpaBUIaMU IpUoOpeTEeHHs KpUTEPHUH AJIS MOKAa3bIBAIOT CBOIO
JefcTBUS HaJ MOTHUBAIIUU K IIPOLIECCY | CPAaBHEHMS, TOYKY 3pEeHUs NPU
BEKTOpaMHU o0yueHus cepuaruy, peleHny 3aaad
KIaccuUKaIIK
00BEKTOB
16 IIpocreiimue ITo3HakoMHUTBCS C ®opmupoBath LieneBsle | Boiaenars BHOCUTE KOPPEKTUBBI D¢ pexTnBHO
3a/1audl B MIOHATHEM PaJiuyC- YCTaHOBKH y4eOHOM KOJIMYECTBEHHBIE U JIOTIOJIHCHHUS B COTPYIHHUYAIOT B
KOOpJHMHATAX BekTop. HayunTscs JESATEABHOCTH XapaKTePUCTUKU COCTAaBJICHHBIEC TLIAHBI rpymnmnax npu
chopMynupoBaTh U 0OBEKTOB, 3a/laHHBIC pelleHny 3a1ad
JIOKa3bIBaTh TEOPEMY O CIIOBaMHU
KOOPJHHATE BEKTOPA.
INo3sHakoMuTBCA €
(bopmymoit s
BBIUNCIICHUS
KOOPJMHATHI BEKTOpa
I10 €r0 HauaJly U KOHITY.
17 IIpocreiimue Hayuutscs ®opMupoBaTh HaBBIKU | BBIAENATH TOIBKO CpaBHHBaTh CBOM YMmeror
3a/1audl B chopmynupoBaTh U OCO3HAHHOTO BEIOOpa CYIIIECTBEHHYIO 9acTh | CIOCO0 JeHCTBHA C MIPEICTaBIATh
KOOpJIMHATaX JIOKa3bIBaTh (OPMYIY 6onee 3¢exTuBHOTO JUISl PELICHUS 33J1audl | U3BECTHBIM KOHKPETHOE
JUISL BBIYUCIICHHS croco6a pemeHns aJATOPUTMOM pEIICHUs] | COAEpKaHHE U
KOOPJHMHATHI CEPETUHBI coo0mare ero B
oTpe3Ka MUCbMEHHOI
dopme.
18 Pemenue 3anau Io3HakoMuThCS € ®opmupoBaTh HaBbIKM | BeigenuTs maBHoe | Onpenensitsb YcranaBiuBawoT u
METOI0M IIpaBUIAMU AECHCTBUN pelieHus 3a1a4 1no CTPYKTYypUpPOBATh MOCIIEI0BATENILHOCTD CPaBHUBAIOT
KOOpAMHAT HaJl BEKTOPAMU C ANTOPUTMY 3agady MPOMEKYTOUYHBIX pa3Hble TOUKU

33 JaHHBIMU
KOODIHHATAMH.
Hay4uThCst BHIBOAUTH
dbopMyIbl ISt

HAXOXK ICHHSI
KOODJIHHAT BEKTOpa,
KOODJIFHAT CEPEIHHBI
OTpe3Ka, [UTHHBI
BEKTOpA IO €ro

IEUCTBHI JUIS
MOJIy4EHHUSI KOHEUHOTO
pe3ynbrara

3peHHs, IPESKIC
4eM MPUHSATH
OKOHYATEILHOE
peleHue
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KOODJIMHATAM,
paccTosiHue MEXITy
JIBYMSI TOUKAMH,
pemars 3agaun
METO/IOM KOOPIMHAT.

19 YpaBHEeHHE Ilo3HakoMuThCS C ®opmupoBaTh yMeHUs | BuraensaTs u CpaBHHBaTH CBOM VYyarcs ynpaBisTh
OKPYKHOCTH BBIBOJIOM ypaBHEHHUS HPaBCTBEHHO- (opmynupoBaTh crocob aeHcTBHus ¢ MOBEJCHUEM
OKpPY’KHOCTH. ITHYECKOTO npobneMy U3BECTHBIM napTHEpa-yOeKaaTh
Hayuutscs OLICHUBAHUS aJITOPUTMOM PELIEHUs | €ro,
(dopMynupoBatb yCBaUBaeMOro KOHTPOJIUPOBATH,
NOHATHE YPAaBHECHHUS COJepKaHUs KOPPEKTUPOBATh U
JIMHUY HA IJI0CKOCTH, OLICHUBATh €0
pelars 3a1a4u. JIEUCTBUS
20 ‘YpaBHeHue npsMoit ITo3HakoMHUTBCS C DopmupoBarhb CamocCTOATENIEHO CraBuTh y4eOHYIO ApryMeHTHpOBaTh
BBIBOJIOM YPaBHEHUS OCO3HAHHOCTb CBOUX COCTaBJIATh QJITOPUTM | 3a/ady Ha OCHOBE CBOIO TOYKY
npsamoil. Hayuntscs TPYIHOCTEHN U pelieHus 3a1a4u COOTHECEHUsS TOTO, YTO | 3PEHUs], CHOPUTH U
COCTaBJIATh ypaBHEHUE | CTPEMIICHHS K UX YK€ U3BECTHO U OTCTauBaTh CBOIO
MPSIMOH 1O MIPEOIOIECHHUIO, YCBOEHO, 1 TOTO, YTO MO3HLIHIO
KOOPJMHATAM ABYX €€ CIIOCOOHOCTH K HEU3BECTHO.
TOYEK, pEIIaTh 33Ja4d | CAMOOILIEHKE CBOUX
JIeWCTBUN
21 Pemenue 3anad o Hayuutscs DopmupoBarhb Boccranasnusars IIpoextupyror YcTraHaBIuBaT U
TeMe: «YpaBHEHUE (dbopmynupoBath MIOJIOKUTEIILHOTO IIPEIMETHYIO MapIIpYT IPEOJOJEHUS | CPAaBHUBAIOT
OKPYKHOCTH. IpaBWiIa JCUCTBUM HAJl | OTHOUICHMS K YYEHMIO, | CUTYalHIO, 3aTpyHEHUH B pa3HbIE TOUKU
YpaBHeHUE BEKTOPAaMH C [I03HAaBATEIbHOU OIIMCAHHYIO B 3a/1aue, | oOy4eHUH yepes 3pEHUs, IPEXKIEe
IIPSIMOI» 3alaHHBIMU JIESITEIIBHOCTH BBIJICTIUTH TOJIBKO BKJIIOUEHHUE B HOBBIE 4eM MPUHSATH
KOOpJIMHATaMH (CyMMa, [JIaBHOE IS BUJIbI JCATEIIBHOCTY U | OKOHYATEIIbHOE
Pa3HOCTb, YMHOKEHHE peleHus 3a1a4u. (hopMBI peleHue
BEKTOpa Ha YHCIIO0), COTPYIHHYECTBA
BBIBOJUTH (POPMYIIBI
KOOPJMHAT BEKTOPa
4yepe3 KOOPAHHATHI €ro
Hauasa ¥ KOHILa,
KOOPJMHATBI CEPEIUHBI
OTpe3Ka, JUIMHbI
BEKTOPA 110 €ro
KOOPJMHATaM H T.J.
22 Pewenue 3anau Hayuutscs pemars dopmupoBaTh YMeTb BBIBOAUTH IIpuaumars IIposiBnsATH
NIpOCTENIINE 3a1a4H YCTOHYMBOH CIIEICTBUA U3 IIO3HABATEJIBHYIO LIEJIb | TOTOBHOCH K
METOJOM KOOPJIMHAT, MOTHBALIUU K aHAJIU3Y, | UMEIOLIUXCS B U COXPaHATh €€ NpU 00CYyXICHHIO
BBIUUCIIATH JUIMHY U HCCIIEIOBAHHIO YCIIOBHH 337244 BBITIOJTHEHUN YYEOHBIX | Pa3HBIX TOYEK
KOOPJUHATHI BEKTOPA, JAHHBIX JieficTBui, 4€TKO 3peHus u

YTOJI MEX]LY

BBITIOJIHATH

BEIpabOTKe 00IIIeH
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BEKTOpaMHU TpeboBaHuUs TO3UIMH
MO3HABATEIbHON
3amaqu
23 KonTtponpHas Hayuantscst mpumensats | @opMupoBats HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perynupytor
pabota Ne2 o TEOPETHUECKUI caMOaHaIIN3a, 3¢ deKTHBHEIC MapIIpyT NPEOAOJICHUST | COOCTBEHHYIO
Teme: «Meton MaTepHuai, U3y4eHHbIH | CAMOKOHTPOJIS CIIOCOOBI PELICHHS 3aTpYJHEHHUH B JIESITEIbHOCTD
KOOpIUHAT» Ha MPEABIIYIINX 3a7a9u oOyueHHn yepes MOCPEACTBOM
ypOKax, Ha MPaKTHKe BKJIFOYEHHUE B HOBBIE MICbMEHHOHN peyn
BUJIBI [IEATEILHOCTH U
(bopMBI
COTPYIHHUYECTBA
CooTHOLICHHUSI MeKAY CTOPOHAMH U YIVIAMHM TPeyroJibHUKA, CKAJIsIpHOe NIPOU3Be/ieHHe BeKTOpoB (144)
24 CuHyc, KOCHHYC, ITo3HakoMHUTBCS C DopmupoBarh AHanu3upoBarb Bripemnstor u oco3naror | Oco3HaBarh
TaHI'CHC yTIjia TIOHATHUEM CHUHYCa, TIOJIOKHUTCIIBHOI'O 3a7a4y, BbIACIAA TO, YTO YCBOCHO U YTO Ka4CCTBO U YPOBCHb
KOCHHYCa, TAHT€HCa M | OTHOLICHUS K YYCHUIO, | IJIABHOE emé MouIexKaT YCBOCHUSL.
KOTaHIeHCa AJIA YIJIOB | IO3HABaTEIbHOH YCBOEGHHIO,
ot 0° o 180°. JIeSITENIbHOCTHU
Hayuutbcst
(dopMynupoBaTh 1
JIOKa3bIBaTh OCHOBHOE
TPUTOHOMETPHUECKOE
TOXJECTBO, BBIBOAUTD
(dbopMyIBI st
BBIYHUCJICHUA
KOOpAWHAT TOYKH 1
(dhopMyITBl IPUBEICHUS
25 CuHyc, KOCHHYC, HayuuTtbcst BBIBOIUTH DopmupoBarhb BoccranasnuBars CrnpuaroT cBoi crioco® | YMeIoT cymiaTth U
TaHI'€HC yIya dbopmyIbl, yCTOMUMBOM MIPEIMETHYIO JIEUCTBUS C ITATIOHOM CIIBIIIATH APYT
CBA3BIBAIOIINE CUHYC, MOTHBAIIUH K CUTYyaIHUIo, Japyra, 10CTaTO4YHO
KOCHHYC, TaHT€HC, Ipo0JIEMHO-TIONCKOBOH | ONMCaHHYIO B 3ajaye, TIOJTHO ¥l TOYHO
KOTaHT€HC OJIHOTO H JeATeIbHOCTH BBIJICITUTH TOJIBKO BBIPaXKaloT CBOU
TOTO K€ yIVla, penaThb IJIaBHOE JUIsl MBICITH
3aJ1a4y 110 TEME. peleHus 3aJa4u.
26 Cunyc, KOCHHYC, HayuuTbcst BEIBOAUTH ®opMUpOBaTh HABBIKU | BeiaensaTs DopMHpOBaThH YcranaBnuBawoT 1

TAHI'CHC yTIJia

(opMyIry OCHOBHOTO
TPUTOHOMETPUUECKOTO
TOX/IECTBA,
mpocTeine GopMyITsl

aHalJin3a, TBOp‘lCCKOﬁ
WHUIUMATUBHOCTU U
AKTHBHOCTH

0000MEHHBINA CMBICTT
n GopManbHYIO
CTPYKTYPY 3a/1au

OCO3HaHHOCTb CBOUX
TPYAHOCTEH U
CTPEMJIEHHUS K UX
MPEOAOIICHUIO,

CPaBHHMBAIOT
pa3Hble TOUKU
3peHHs, IPEeXIe
4eM MPHHSITh
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IIPUBEACHUS, CIOCOOHOCTH K OKOHYaTeIbHOE
OTpENENATh 3HAYCHHE CaMOOIICHKE CBOUX peleHue
TPUTOHOMETPHUUECKUX JIeHCTBUI

(GYHKIUI U1 yTII0B OT

0° no 180°mo

3aJaHHBIM 3HAUYEHHUAM

YIJIOB.

27 Teopema o Hayuantscs ®dopmupoBarb YMeTh BEIBOAUTH OrneHnBaThH PasBuBaTh ymenue
IUIOINAAH (dbopMynupoBaTh U MTOJIOXKHUTENBHOTO CIIEACTBUS U3 JIOCTUTHYTHIN HHTETPUPOBATHLCS B
TPEyronbHUKA JIOKa3bIBaTh TEOPEMY O | OTHOIICHUS K YYEHHUIO, | MMEIOIINXCS B pe3ynbTar TpymITy

IUIOIAAH JKeJTaHUsi NPUOOpeTaTh | yCIOBUM 3a/auu CBEPCTHHKOB U
TpeyrojbHUKA. 3HATh HOBBIC 3HAHUS, YMEHUS | JaHHBIX CTPOUTH

bopmyty mIomanu MIPOLYKTUBHOE
TpEYroJbHUKA. B3aUMOJEICTBUE CO
Hayuuthcs pemats CBEPCTHUKAMU U
3a[a4M [0 TEME. B3pPOCIIBIMU

28 Teopema cuHYCOB U Hayuutscs ®opMUpoBaTh YMeTb 3aMeHATh Onpenenstsb YMeroT nepeBoauTh
KOCHHYCOB ¢dbopMynupoBaTh 1 YCTOIUUBOM TEPMHHBI MOCIIEIOBATENILHOCTD KOH(IUKTHYIO

JIOKa3bIBaTh TEOPEMBI MOTHUBAILMHU K OIpeNEICHUSIMU MPOMEKYTOUHBIX CUTYAaLIHIO B
CHUHYCOB U KOCUHYCOB, | U3Y4YECHHIO U JielicTBUAN 171t JIOTHYECKUH IJIaH U
MIPOBOJUTH 3aKpEIIEHHIO HOBOTO MOIY4YEHHUS KOHEYHOTO | pa3pellaroT e€ Kak
J0Ka3aTeIbCTBO pe3ynbTara 3aa4dy 4epes
TEOpPEMBI U IPUMEHSTh aHaJN3 yCIOBUH

€€ IIpu pelIeHuu 3a1a4

29 Pewenue HayuuTtbcst BBIBOIUTH ®opMUpPOBaTh HABBIKOB | YMETh BbIBOJUTH CocTaBnsATh IUIaH U IIposBisATh

TPEYTOJIbHHUKOB TEOpPEMBI CHHYCOB H OpraHU3aIliM aHalu3a | CICICTBHS M3 MOCIIEIOBATEIEHOCTh TOTOBHOCTb K
KOCHHYCOB. CBOEH IEATENBHOCTU UMEIOIIUXCS B JIeHCTBUI 00CYyXICHHIO
ITo3HakoMHUTBCS U YCIIOBHH 3aJa4H Pa3HBIX TOYEK
BBIBOANUTE (POPMYITBI JTAHHBIX 3peHus u
JUISL BBIYUCIICHHS BBIpaOOTKe 00mIeH
IUIOILAAH MO3ULIHU
napajuienorpaMma.
HayuuTtscs pemars
3aJa4M MO TEME.

30 Pemenne HayuuTtscs pemats @®opMUpOBaTh HABBIKOB | BhiaensaTs CraBuTh yueOHYIO Hntepecyrorces
TPEYTOIBHUKOB TPEYTOJIBHHUKH MO ABYM | PabOTHI O aNroput™My | (OpMaIbHYIO 3a/1aq9y Ha OCHOBE 9y)KMM MHEHUEM H

CTOpOHAM U YTo CTPYKTYpY 3a7a4u COOTHECEHUS TOTO, YTO | BBICKA3bIBAaTh CBOE

MEXAY HUMH, 110
CTOPOHE U
HpWIeKaluM K Hel
yIam, o Tpém
CTOpOHAM

y>Ke U3BECTHO U
YCBOEHO, ¥ TOTO, YTO
HEU3BECTHO.
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31

WzmepurenbHble
paboThI

Hayuutscs
(bopMyITHpPOBATE U
JIOKa3bIBaTh TEOPEMBI
CHHYCOB U KOCHHYCOB,
dopmyy fuist
BBIYHCIICHUS
Iomanaen
TpEyrojbHUKa U
napaJuienorpamMmma.
[To3HakoMuTBCS C
MeToJaMu
HU3MEpHUTENILHBIX padoT
Ha MECTHOCTH.

®dopmupoBaTh HaBBIKK
aHaIN3a,
COIOCTABICHUS,
CpaBHEHHSA

Br1aensate 00bEKTEI U
MIPOIIECCHI C TOUKH
3peHHs [EeNIOoT0 1
qacteit

[IpensocxuimaroT
BpPEMCHHBIE
XapaKTEePUCTUKH
JIOCTHKEHUS
pe3yneTara (0TBE4atoT
Ha BOIIPOC «KOTJa
Oyzmet pe3ynbrar?»

YMeroT cityiars 1
CJIBIIIATH APYT
JpyTa, 1OCTaTOYHO
MIOJTHO ¥ TOYHO
BBIPAXKAIOT CBOU
MBICITH

32 Pemenue 3anad o 3HaTh MOHATHE YIJIa ®opmupoBaTh HaBbIKU | BoccranaBnuBarh IIpoexTupoBarb IIposiBnaTh
TeMe: MEX]ly BEKTOPaMH. COCTaBJICHUS MIPEIMETHYIO MapuipyT NPEOAOJIEHUs] | TOTOBHOCTb
«CoOTHOIIEHHUS Hayuutsca anropuTMa CHUTYaluIo, 3aTpyOHEHU B aJeKBAaTHO
MEXIy CTOPOHAMHU (opMynupoBaTh BBINTOJTHEHUS 33/1aHNSA, | ONMCAHHYIO B 3aja4e, | oOydeHHH depe3 pearupoBaTth Ha
U yIIlaMu OImpeneNneHue HABBIKOB BBITNIOJIHEHNS | BBIIEIUTH TOIBKO BKIIIOYEHHUE B HOBBIE HYXJBI JPYTHUX,
TPEYTOIbHUKAY CKaJSIpHOTO TBOPYECKOTO 33JaHUs. | IIaBHOE IS BUBI IEATEIBHOCTU U | OKa3bIBAaTh MIOMOILb
MIPOU3BEACHUS pelIeHus 3a1a49. (hopMBI U 3MOLIMOHAIIbHYIO
BEKTOPOB, PElIaTh COTPYIHUYECTBA MO ICPIKKY
3a71a4U 110 TEME. napTaépam
33 Yroa Mexay Hayuutbcst dopMUpoBaTh Bribupars BuI Oco3HaBaTh caMoOro YcTaHaBIMBaIoT
BEKTOpaMHU. (dbopMyTUpOBaTh U noTpeObHOCTH rpaduueckoit ce0st Kak JIBIDKYIIYIO JIOBEpUTEIIbHBIE
CkassipHoe JIOKa3bIBaTh TEOPEMY O | MPUOOpETEHHS MOJIETIH, aIeKBaTHON | CHJIy CBOETO HAy4YEHHUS, | OTHOILEHHS
MIPOU3BEICHHE CKaJIIPHOM MOTHUBAIIUHU K TIPOLIECCY | BBIACTICHHBIM CBOIO CITIOCOOHOCTB K
BEKTOPOB MIPOU3BENCHUH JBYX o0yueHuns CMBICJIOBBIM MOOMIIM3AINH CHIT U
BEKTOPOB B eIMHHILIaM 9HEPIUU, BOJIIEBOMY
KOOpJHMHATAX, peIlaTh YCHIINIO- K BBIOOPY B
3a[]a4M [0 TEME. CUTyalluu
MOTHUBALIHOHHOTO
KOoH(IHKTA, K
MIPEOI0ICHUIO
IPeNnsITCTBUM
34 CkassipHOe Hayuutscs ®opmupoBars ymMmeHHs | Bribuparts 3HaKO- IIpenBocxuiaroT IIposiBnsATH
MIPOM3BEICHIE (hopMyTHpPOBATE U KOHTPOJINPOBATH CHMBOJINYECKHE BpPEMEHHBIE YBOKUTEIBHOE
BEKTOPOB. JIOKa3bIBaTh TEOPEMY O | TPOIIECC M Pe3yIbTaT CpeacTBa IS XapaKTePUCTUKU OTHOIIICHHE K
CaoiicTBa CKaJSIPHOM JeSITeTbHOCTH ITOCTPOCHUS MOACTH | JOCTH)KEHUS mapTHEpaM,
CKaJIIPHOTO MIPOU3BEICHUH JBYX pe3ynpTara (OTBEYalOT | BHUMAaHUE K
MPOU3BEICHMUS. BEKTOPOB B Ha BOIIPOC «KOTAa JIMYHOCTH JIPYTOTO,

KOOpAuHATax, peuiarb
3aJa4u 110 TEME.

Oyzet pe3ysabrar?»

aJICKBATHOC
MEXKIMYHOCTHOC
BOCIIpUATHC
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35 IIpumenenue 3HaTh U @dopMupoBaTh HaBBIKU | BeIpaxkaTs cMbICh CocTaBnsaTh IJIaH U OnuceIBaOT
CKaJIIpHOTO (opmMynupoBaTh aHalu3a, TBOPYECKON CUTyalluu MOCIIEIOBATEILHOCTD coJep KaHue
MPOU3BENEHHS K oTnpeneNneHue MHULIMATUBHOCTH U Pa3IUYHBIMHU JIeCTBUI. COBEPILIAEMBIX
pEIIEeHHIO 3a1a4 CKaJISIpHOTO AKTUBHOCTH CpEeACTBaMH JIeHICTBUH C LEIBIO

MIPOU3BENCHUS (pUCyHKH, CXEMBI, OpHEHTALH
BekTopoB. Hayuutecs CHMBOJIBI, 3HAKH) IPEIMETHO-
(dopMynupoBaTh U MIPAKTUYECKOW WIIN
JIOKa3bIBaTh TEOPEMY O Jpyroi
CKaJISIpHOM JIeSITeTbHOCTH.
MIPOU3BEICHUU JBYX

BEKTOPOB B

KOOpPJHMHATaX, pelarhb

3aJ1a4u 10 TEMeE.

36 Pemenue 3anau 3HaTh U DopmupoBarhb BeIpaxxats CTpykTypy | BHOCUTH KOpPEKTHUBEI Hcnonb3yror
(opMynupoBaTh MTO3HABATENbHBIN 3a[1a4d pa3sHbIMU U JIOTIOJIHEHMS B MIPaBUJIbHEIE
OImpeneNneHue HHTEpEC CpeACTBaMH croco0 cBoux SI3BIKOBBIE CPEICTBA
CKaJSIpHOTO JIelicTBUH B cIIy4ae JUTSL OTOOpaKEHHS
MIPOU3BEACHUS PAaCcXOXKICHUSA 3TAJIOHA, | CBOMX MBICIEH
BEKTOPOB. pEaNBHOTO AECHCTBHS

37 Konrtponbsnas Hayuautscst mpumensats | @opmupoBars HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perynupyror
pabota Ne3 1o TEOPETHYECKUIL caMoOaHaJu3a, 3¢ peKTUBHBIC MapIIpyT IPEOOIECHUS | COOCTBEHHYIO
TeMe: Marepual, U3y4eHHbIH | caMOKOHTpOIs CIIOCOOBI peLIeHHs 3aTpyAHEHUi B JIESTeNTbHOCTh
«CooTHOIIEHUS HAa MPEIbITYIINX 3a7a4u o0yueHHu uepes HOCPEACTBOM
MEXIy CTOPOHAMHU ypOKax, Ha TIPaKTHKe BKJIIOUEHHE B HOBBIE MTUCBMEHHOHN pedn
U yIIIlaMu BUJIBI IEATEIBHOCTH U
TPEYrOJIbHUKA. (bopmbI
CkanspHoe COTPYIHHYECTBA
MPOU3BEICHHE
BEKTOPOB.»

JlsinHa OKPYKHOCTH M IJI0OIAAb Kpyra (12y)
38 IIpaBunbHbIl Ilo3HakoMUTBCS C ®opmupoBarhb Co3nmaBathb CTpyKTypy | BHOCST KOppekTHBBI 1 | Y9arcs pa3pemarsb
MHOTOYTOJIBHHUK MTOHATHEM MPABUIBHBIN | TONOKUTEIHHOTO B3aMMOCBSI3€il JIOTIOTHEHUS B KOH()JIUKTBI, ICKATh

MHOTOYTOJIbHHK. OTHOIICHHNS K YICHHIO, | CMBICIIOBBIX €IMHUI] | COCTABJICHHBIC IUIAHBI U OIICHUBATh
Hay4auThcst BRIBOAUTH KeJIaHuA IpuoOpeTaTh | TeKcTa aJBTepHATHBHBIE
(bopMymBI 15 HOBBIC 3HAHUS, YMEHUS CHOCOOBI pelIeHus,
BBIUUCIICHUS yTJIa MPUHUMATh
MIPaBUIBHOTO N- OKOHYaTeIbHOE
yroJbHUKA, peIaTh peleHue
3aJa4M [0 TEME.

39 OKpY>KHOCTB, HayuuTtscs ®dopmMupoBaTh Boipensats Oco3HaBaTb caMOro Ymeror Opath Ha
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OIIMCaHHas OKOJIO
IIPaBUIIBHOTO
MHOTOYTOJIbHUKA 1
BIIMCaHHAas B

(dbopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMBI
00 OKpPYXHOCTSIX,
OMHCAaHHOHN OKOJIO

MOJIOKUTEIILHOTO
OTHOIICHHUS K YICHHUIO,
MO3HaBaTEeILHOM
EITENBLHOCTH,

KOJINYECTBEHHEIE
XapaKTePUCTHKH
00OBEKTOB, 3aJaHHbBIE
CI0BaMu

ce0s KaK JIBHXKYIIYIO
CHITY CBOETO Hay4eHHs,
CBOIO CIIOCOOHOCTH K
MOOUIIM3ALIUN CHJT U

ce0s1 MHUIINATUBY B
OpraHu3anun
COBMECTHOTO
IEUCTBHUS

MPaBUJIBHBINA IIPaBUIBHOTO KETaHUsI IpUOOpeTaTh SHEPIUH, BOJIIEBOMY
MHOTOYTOJIbHHK MHOTOYTOJIbHUKA U HOBBIE 3HAHUS, YCHIIHIO — K BEIOOPY B
BIIUCAHHOI1 B YMEHHUS, CUTyalluu
IIPaBUIIbHBII COBEpILIEHCTBOBATh MOTHUBAIlMOHHOTO
MHOTOYTOJIbHUK HMEIoIIuecs KOH(JIMKTA, K
MIPEOI0TICHUIO
IPENATCTBUM
40 DopMyIbl 11 ITo3HakoMHUTBCS C DopmupoBarhb IIpoBoauTh aHanu3 OnpenensaTsb VYuyarcs paspelarb
BBIUUCIICHUS BBIBOJIOM (hopmy, OCO3HAaHHOCTH CBOMX CIOCOOOB peLICHUs MOCIIeI0BATEIEHOCTh KOH(JIMKTBI, HCKaTh
IUIOIAAN CBS3BIBAIOLITUX TPYyAHOCTEH U 3a[a4M ¢ TOUKU MIPOMEXKYTOUYHBIX U OLICHUBATh
MPaBUIBHOTO paanychl BIUCAHHOM U | CTPEMJIEHUS K HX 3peHHs UX JielcTBUMN 171t aJbTEpHATUBHbBIE
MHOTOYTOJIbHHKA, OMNHCAaHHOI MIPEOIOIECHHUIO, PalMOHAIIBHOCTHU U MOTyYCHHSI KOHEYHOTO | CHOCOOBI peleHus,
€r0 CTOPOHBI U OKpPY’KHOCTH CO CIIOCOOHOCTH K SKOHOMUYHOCTH pe3ynbTara MPUHUMATh
panuyca CTOPOHOH MPaBUIIBHOTO | CAMOOLIEHKE CBOMX OKOHYAaTEIbHOE
BITMCAHHOM MHOTOYTOJIbHHKA. JercTBUI peleHue
OKPY>KHOCTH Hay4anTscs pemars
3aJa4M [0 TEMeE.
41 Pemenue 3anau o ITo3HakOMHUTBCS CO DopmupoBarhb Boccranasnusars IIpoexTupoBarb IIposiBnsaTh
TeMme: crocobaMu YCTOWYIHBOM HpeAMETHYIO MapuIpyT NPEOAOJIEHUsI | TOTOBHOCTh
«IIpaBUJIBHBIN MTOCTPOEHUS MOTHUBALIUH K CHUTYaIHIo, 3aTpyAHEHUH B aJIeKBaTHO
MHOTOYTOJIBHHUK MIPaBUIBHBIX U3YUICHHIO U OTIMCAHHYIO B 3a/1aue, | oOy4eHUH yepes pearupoBath Ha
MHOTOYTOJIFHHKOB. 3aKpEIUICHHIO HOBOTO BBIJICJIUTH TOJIBKO BKJTIOUEHHE B HOBBIE HYXbI JPYTUX,

HayuuTtbcst BBIBOIUTE
(dbopMyIBI st
BBIYMCJICHHS TIOIIATN
MIPaBUJILHOTO
MHOT'OYTOJIbHUKA, €T0
CTOpPOHBI ¥ PAJANYCOB
BITMCAHHOU M
OIMMCAaHHOM
OKPYXHOCTEH,
(opmyay,
BBIPAXKAIOIIYIO
IUIOIIA/b
TpEYroJbHUKA Yepe3
MEPUMETP U PAANYC
BITMCAHHOM
OKPYKHOCTH, CTPOUTD
[IpaBUJIbHbIE

TJIaBHOC IJIA
peuicHus 3aga4u.

BUABI ACATCIIBHOCTHU U

(dopmbI
COTPYAHUYECTBA

OKa3bIBaTh IOMOIIb
U 3MOLIMOHAIIbHYIO
HOJEPIKKY
napTHEpam

21




MHOTOYT'OJIbHUKHN

42 JlnnHa oKpy>KHOCTH ITo3HakoMuUTBCS € dopmMupoBaTh BriOupars, CraButh y4eOHYIO Hcnons3yrot
BBIBOJIOM (hOPMYJIBI, YCTOIUUBOH COIIOCTABIATh U 3aJa4y Ha OCHOBE IIPaBUJIbHBIE
BBIpa)KaloUIeH JITUHY MOTHUBAIMHU K 000CHOBBIBAaTh COOTHECEHUS TOTO, YTO | SI3BIKOBBIE CPEICTBA
OKpPY>KHOCTH depe3 eé MPOOIEMHO-TIONCKOBOH | CIIOCOOBI peUICHHUS YK€ H3BECTHO U U OTOOpaKeHHUS
panuyc, 1 GopMyIIEl JESATEIBHOCTH 3a1a4 YCBOEHO, 1 TOTO, YTO CBOMX MBICIIEH
JUISL BBIYUCIIEHHS €111 HEM3BECTHO.

JUINHBI 1yTH
OKPYKHOCTHU C
3alaHHOU I'palyCHOI
Mepoi. Hayuntscs
pelarThb 3aJa4M 1o
TEME.

43 Pemenue 3anad o ITo3HakoMHUTBCS C dopmupoBars HaBLIKOB | BeiOuparh IIpoexTupoBarb YMeroT nepeBoUTh
TeMe: «/Inuna BBIBOJIOM (hOPMYJIBI, OpraHM3alliy aHaIM3a | CMBICJIOBBIC CAMHUIBI | MapUIpyT IIPEOAONICHNsI | KOH(IUKTHYIO
OKPYKHOCTH BBIpa)KaloUIeH JTUHY CBOEH EATENbHOCTH TEKCTa U 3aTpyOHEHU B CUTYAaLIHIO B

OKpPY>KHOCTH uepes3 eé YCTaHABIHBATh oOyueHun yepes JIOTHYECKUH IJIaH U
panuyc, 1 GopMyITEI OTHOLIEHHUS MEKIY BKIIIOYEHHUE B HOBEIE paspemniars 3Ty

JUTSL BBIYUCIICHHS HUMH BUBI ICATEIBHOCTU U | 3a7a4y 4epes
JUINHBI 1yTH (hopMBI aHaJu3 yCIOBUM.
OKpPY>KHOCTH C COTPYOHHYECTBA

3alaHHOM I'palyCHOI

Mepoil. Hayuntecs

pelarTh 3aJja4M o

TEME.

44 IInomane kpyra u ITo3HakoMuUThCS C dopmupoBarh LeNeBbIX | YMETh BEIOUpaTh OrieHUBaThH Jocrarouno

KPYTOBOT'O CEKTOpa MIOHSTHEM KPYTrOBOM YCTaHOBOK y4eOHOMH 00001IEHHbIE JIOCTUTHYTHII TOYHO U IIOJIHO
CEKTOp U KPyTroBOI JESTEAbHOCTH. CTpaTerus peleHus pe3ynbTar MOKAa3bIBAIOT CBOIO
CErMEHT, C BBIBOJOM 3a1a4u TOYKY 3pEHUS IPU
IUIOIAAN KPYTOBOTO pelleHny 3a1ad
CEKTOpa U KPyroBOTo
cermenTa. Hayuntsca
pelaTs 3aJa4y o
TEME.

45 Pewenue 3anad o Ilo3HakoMUTBCS C ®opmupoBaTh HaBbIKH | BoccranaBnuBarb IIpoexTupoBarb Jocrarouno
Teme: «Ilmomane BBIBOIOM (HhOPMYITBI aHaJIu3a, TBOPUYECKOM NIPEIMETHYIO MapIIpYT IPEOJOJEHUS | TOYHO U IIOJIHO
Kpyra 1 KpyroBoro IJI0LIaIA Kpyra. MHULUATUBHOCTU U CUTYalHUIO, 3aTpyAHEHUN B [IOKa3bIBalOT CBOIO
CEKTOpa» Hayuutscs pemars AKTUBHOCTH OTIMCAHHYIO B 3a/1a4e, | oOy4eHUH yepes TOUKY 3pEHHUS [IPU

3a]1a4M IO TEME. BBIJCIIUTH TOJIBKO BKJIIOUEHHUE B HOBBIE peLIeHuH 3a1a4
IJIaBHOE IS BUBI IEATEIFHOCTH U
pelieHus 3a1a4n. (hopMBI
COTPYIHHYECTBA
46 Pemenue 3anau HayuuTscs pemats ®dopmMupoBaTh OcymectBnars nouck | Ilpuanumars HnTtepecyrorcs
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3aj]1a4u Ha MPUMEHEHHE
(bopMyIBI st

BBIYHCIICHUS TUIOIIA M,
CTOPOHBI IPABUIIBHOTO

TIOJIOXKUTENIbHBIC
OTHOIICHHUA K yuEoe,
KeJIaHUs IpruoOpeTaTh
HOBBIE 3HAHUA U

U BBIJICJICHHE
HEOOXOIUMOH
HHPOPMAIIII

M03HABaTEIbHYIO 1IEJb,
COXPAHATH €€ IpHU
BBITIOJTHEHUN YIEOHBIX
JIeHCTBHM,

Yy>XUM MHCHUCM U

BBICKa3BIBAIOT CBOE.

MHOTOYTOJIbHUKA U YMEHUSL. pETYNHPOBAaTh BECH
paauyca BIIMCAHHOM IpoLece ux
OKpPY>KHOCTH BBINOJIHEHHS U YETKO

BBINOJIHATD

TpeboBaHUs

[IO3HABAaTEIIbHOU

3aJ1a4U.

47 Pemenue 3anau Hayuutscs pemars DopmupoBarhb IIpumensTh METOBI IIpenBocxumaroT IIposiBnstor
3a/1a4d C IIPUMEHEHUEM | JKEJIaHUSI OCBauBaTh nH(pOPMaLMOHHOTO BpEMEHHBIE TOTOBHOCTh
bopmyi, HOBBIE BU/IbI IIOMCKa XapaKTEPUCTUKU aJICKBaTHO
(opMynupoBaTh JESITEABHOCTH, JIOCTUKEHUS pearupoBath Ha
ONpeneNneHus y4acTBOBaTh B pe3yapTara (OTBEYAlOT | HYXIBI IPYTHX,
MIPaBUIBHOTO TBOPYECKOM Ha BOIPOC «KOTAa OKa3bIBaTh IOMOIIb
MHOTOYTOJIbHHKA, CO3HJATENBHOM Oyzet pe3ynbTar?» U 3MOLIMOHAIIBHYIO
JIOKa3bIBaTh TEOPEMBI mpouecce HOAAEPIKKY
00 OKpY>XHOCTSIX, napTHEpam
OIIMCAHHBIX OKOJIO
IIPaBUJIBHOTO
MHOT'OYTOJIbHUKA U
BIMCAHHBIX B HUX.

48 Pewenue 3anau Hayuutscs pemars ®opmupoBarh HaBeIKH | CTPYKTypHpOBATh Brocsar koppextussl u | IIposBisitor
3a[a4M Ha IOCTPOCHHE | PabOTHI IO ANTOPUTMY | 3HAHUSA JIOTIOJIHEHHUS B YBaXKUTEIbHOE
IIPaBUIBHOTO COCTAaBJICHHBIE TLIAHBI OTHOLICHHE K
MHOTOYTOJIbHHKA, napTHépam,
(dopMymupoBaTh U BHUMaHHE K
OOBSICHATH TOHATHS JIMYHOCTH JIPYTOTO,
JUINHBI OKPYXKHOCTH, aJIeKBaTHOE
IUIOINAAH KpYyra, MEXKIIMYHOCTHOE
JUIMHBI IyTH, IUIOIIAAN BOCIIPUSITHE
KpPYrOBOTO CEKTOpa H
KpyroBOI'O CETMEHTA.

49 Konrposnbnas Hayuuntscst mpumensats | @opMupoBats HaBEIKM | Bribupars Hanbomnee | [Ipoektupyror Perynupyror
pabota Ne4 o TEOPETHUYECKHUIH camoaHanu3a u 3¢ eKTHBHEIC MapuIpyT NPEOAOJICHUS | COOCTBEHHYIO
Teme: «JlnrHa MaTepuai, U3y4eHHbI | CaMOKOHTPOJISL CTHOCOOBI penIeHns 3aTpyAHEHUN B JIeSATENbHOCTD
OKpPY>KHOCTH, Ha IPeIbIaYyLIUX 3a/1a4u oOyueHHun uepes MOCPENCTBOM
IUIOIAAb Kpyra u YPOKax, Ha MPaKTHKe BKJIIOUEHHUE B HOBBIE MUCbMEHHOH pedn
KpYyrOoBOI'O BUJIBI I€ATENLHOCTHU U
CEKTOpa.» (hopMBI

COTPYIHHYECTBA
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IHonsiTue
aBuxenus (104)

50 OTtobOpakeHne [To3HakoMHUTHCS € ®opmupoBath HaBEIKKM | BriOmpars Hanbonee | Cin4aroT CBOH crmoco0 | YMEIOT ¢ OMOIIBIO
TUTOCKOCTH Ha ceOsl. MTOHATHEM OCO3HAHHOTO BEIOOpa 3¢ deKTHBHEIC JIEHCTBUS C ITATIOHOM BOIIPOCOB
Ionstne oTtoOpakeHne Hamnbonee CTHIO0COOBI penIcHUs IIOOBIBAThH
JIBYDKEHTISL. IUTOCKOCTH Ha ce0s, 3¢ eKTHBHOTO 3a1a4n HEIOCTAOIIYIO
TTOHSATHE JBIDKCHIUSL. criocoba pemeHus HHPOPMAITHIO
51 CgoiicTBa [To3HaKOMHUTBCS CO ®dopmupoBartb Oco3HaHHO 1 Crnmuatot cBoif cioco6 | Ilmarmpyrot oourue
JIBUKCHHUS. CBOMCTBaMH YCTOMYUBOU MIPOU3BOJIBHO JIEHCTBUS C 3TaJIOHOM CHOCOOBI pereHns
JIBHDKEHUSI, OCEBON U MOTHBAIMHM K aHAJIN3Y, | CTPOHUTH pedeBbIe
LEHTPaJIbHON HCCIIEI0BaHUIO BBICKa3bIBaHMS B
CUMMETPHEH. YCTHOHU U
MMUCBMEHHOU (hopme
52 Pewenue 3anaq no Hayuutbscs ®opmHUpoBaTh BoccranaBnuBath [Ipoektupyrot YmMmeroT Opath Ha
teMe: «[lonsaTue (dbopmynupoBathb JKeJIaHUsI 0CO3HABaTh NPEIMETHYIO MapIIpyT IPeoloeHus | cedsi MHUINATUBY B
JBHXKCHUA. OceBas OIIPEACIICHUC CBOU TPYAHOCTHU U CUTYyaluIo, 33pr}1HeHHﬁ B Opranuzanuun
Y ICHTpaJbHAs IIapaJuIeNbHOTO CTPEMUTHCS K HX OIIMCaHHYIO B 337a4e, | 0OydeHUH depes COBMECTHOTO
CHMMETPHSD» IIepeHoca 1 MoBOpOTa, | MPEOIOJICHHUIO, BBIJICITUTH TOJIHKO BKJIIOYCHHUE B HOBBIC JeHCTBHSA
OCYIIECTBIATH TIPOSBIIATH IJIaBHOE JUTS BUJIBI [ICATEILHOCTH
TIapaJuIebHBIN CIIOCOOHOCTB K peILIeHus 3aJa4H. (hopMBI
MIEPEHOC U TIOBOPOT CaMOOIICHKE CBOMX COTPYIHHYECTBA
¢uryp JIeMCTBUII, MOCTYNIKOB
53 [MapannensHbIi ITo3HaKOMHUTBCS € ®dopmupoBath [Tonnmars u CnpuaroT cBOi croco6 | YMEIOT C TOMOIIBI0
TMEPEHOC IIOHATUEM KCJIaHUs OCBaUBATh aJICKBAaTHO OLICHUBATh }IeﬁCTBI/Iﬂ C OTAJIOHOM, BOIIPOCOB
HapaJljieIbHBbIH HOBBIE BHJIbI SI3BIK CPENICTB 00HapyXHUBAIOT JI0OBIBaTh
HEepeHocC. JIeATENILHOCTH, MaccoBon OTKJIOHEHUSI U OTJIMYHMSl | HEOCTAIOLIYIO
ITo3HaKoMHUTBCS C y4acTBOBATh B uHpopmau OT JTaJIOHA. nHdopmariuo
YTBEPKIACHUCM, UTO TBOPUYCCKOM
TapaJuIebHBIH CO3UAATEITHHOM
MIEPEeHOC — €CTh nporecce
npwxenue. Hayantees
pemarh 3a7a4u 1o
TEMe.
54 IToBopot INo3HakoMuThCS € ®dopmupoBars yMeHHs | YMeTh BHIOMpaTh CraBuTh yueOHYIO YMeErT nepeBoauTh

MOHATUEM MOBOPOT.
OcBouTs mpaBmiIa
MTOCTPOCHUS
TeOMETPHUYECKUX
¢uryp c
HCTIOJIE30BaHUEM
MIOBOPOTA.
Io3HakoMuThCS €
YTBEPXKJICHHUEM, UTO

HPaBCTBEHHO-
TUYECKOTO
OILICHUBAaHUA
YCBAUBAEMOTO
CozlepKaHust

Hanboee

3¢ eKTHBHEIC
CTHOCOOBI penIeHuns
3aj1a4u

3a/lauy Ha OCHOBE
COOTHECEHHUSI TOTO, YTO
y>Ke U3BECTHO U
YCBOEHO, ¥ TOTO, YTO
eI1é HEM3BECTHO.

KOH(JIMKTHYIO
CUTYalUIO B
JIOTHUECKUH IJIaH U
paspemars 3Ty
3aza4y uepes
aHallu3 YCJIOBUH.
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HOBOPOT — €CTh

JBIDKEHHE.

55 Pewenue 3anau: Hayuutscs ®opmupoBaTh yMeHUsl | BoccranaBnuBarh [IpoexTupyrot AleKBaTHO
«[TapannenbHbIil (opMynupoBaTh KOHTPOJINPOBATh IIPEIMETHYIO MapuipyT NPEOAOJIEHUS | HCIOIb3YIOT
nepeHoc. IToBopor» MOHATHUS IIPOLIECC U PE3YNBTaT CUTYaluIo, 3aTpyAHEHU B pedeBsle CpeAcTBa

apajuIeIbHOTO JESTEIBHOCTH OIIMCAaHHYIO B 337aue, | 0OydeHUH depes JUI QUCKYCCHU U
IEpeHoca U MOBOPOTA. BBIJIEIUTH TOJIBKO BKIIIOYEHHUE B HOBBIE apryMeHTaluu
ITIaBHOE VIS BUIBI IEATEIBHOCTU U | CBOEH MO3ULIMN.
peulcHus 3a1a4H. (bopMBI
COTPYIHHYECTBA

56 Pemenue 3anau Hayuutscst 00bsicHats | @opMupoBaTh HaBblkH | BriOupars ITpunumars WHuTepecoBarbes
MIOHSITHSL IBUXKCHUSI, caMOaHalu3a u OCHOBAHUS U [IO3HABATEJIbHYIO 1I€Ib, | Yy’KUM MHEHUEM U
0CEBOH U LEHTPAJILHOM | CAMOKOHTPOJISL KPUTEPUH 11 COXPAHATH €€ IIpU BBICKa3bIBaTh CBOE.
CUMMETPHH CPaBHEHHS, BBITIOJTHEHUN YIEOHBIX
apajuIeIbHOTO cepualyH, JieficTBUH,

IepeHoca U MOBOPOTa, KIIaccu(puKaym pETYNHPOBaTh BECh
HJLTIOCTPUPOBATH OOBEKTOB. Hmpolece ux

IIPaBHIIa MOCTPOEHUS BBINOJIHEHHS U YETKO
TreOMETPHYECKUX BBINOJHATD

¢uryp c TpeOoBaHUSA
HCIOJIb30BaHUEM [I03HABaTEJIbHOU
0CEBOM U LIEHTPaJIbHOM 3a/1a4u.

CUMMETPUH

NapaJljIeJIbHOTO

IEpEeHoca U MOBOPOTA.

57 Pemenue 3anau Hayuutscst 00bsicHATb, | POpMHUpPOBATH HABBIKM | YCTaHABINMBAaTh IIpensocxumarot Bcerynars B guanor,
KaKOBa CBSI3b MEXKIY aHau3a, TBOPUECKON MIPUYHHHO- BpPEMEHHBIE y4acTBOBaThb B
JBIDKEHUAMU U MHULIMATUBHOCTH U CIICAICTBEHHBIE CBA3H | XapaKTEPUCTHKH KOJUIEKTUBHOM
HAJIOKEHUSAMU, aKTHUBHOCTH JIOCTUXKEHUS oOcyxneHnn
MJLTIOCTPUPOBATh pesyabrara (OTBEHaOT | mpobiemM
OCHOBHBIE BUIbI Ha BOIIPOC «KOTAa
JIBUOKCHUN OyZeT pe3yabTaT?y

58 Pemenne 3anau Hayuutbcst 00bsicHATh, | @opMupoBaTh CocraBnaTh nenoe u3 | [IpeaBocxumaror [IposiBnsitor
YTO TAKOE YCTOHYMBOH yacTei, BPEMEHHBIE TOTOBHOCTD
oTtoOpakeHne MOTHUBALIMU K aHAJIU3y, | CAMOCTOATENbHO XapaKTEPUCTUKH aJIEKBaTHO
IUTOCKOCTH Ha ce0si U B | MICCIEOBAaHUIO JIOCTpauBasi, JIOCTHKEHUS pearupoBarb Ha
KaKOM CJIy4ae OHO BOCIIOJIHSS pe3ynbTara (OTBEYAIOT | HYXIBI APYTHX,
Ha3bIBACTCS HEZ0CTaIue Ha BOIIPOC «KOTIa OKa3bIBaTh [IOMOILIb
JBUKECHHEM KOMIIOHCHTBI Oyzet pe3ysabrar?» U 3MOLUOHAIILHYIO

IIJIOCKOCTH, p€lIaTh
3aJa4u 110 H3y‘leHHOﬁ

HOLIEPKKY
napTaépam
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TEME

59 KonTtponpHas Hayuantscst mpumensats | @opMupoBats HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perynupytor
pabota Ne5 o TEOPETHUECKUI camoaHanu3a u 3¢ deKTHBHEIC MapIIpyT NPEOAOJICHUST | COOCTBEHHYIO
Teme: «JIBrmkeHne MaTepHuai, U3y4eHHbIH | CAMOKOHTPOJIS CIIOCOOBI PEIICHHS 3aTpYJHEHHUH B JIESITEIbHOCTD

Ha MPEABIIYIINX 3a7a9u oOyueHHnn yepes MOCPEACTBOM
ypOKax, Ha TIPaKTHKe BKJIFOYCHHUE B HOBBIC MICbMEHHOHN pedn
BUJIBI ICATEILHOCTH U
(bopMBI
COTPYIHUYECTBA
IHoBTOpenue (94)

60 006 akcmomax [TozHakoMuThCS C ®opmupoBaTh HaBbIKH | CaMOCTOATEIBHO Briaensars u JeMoHcTpupOBaThH

IUTAHUMETPHUH aKCHOMaMH, paboThI 10 aNTOPUTMY | CO3/aBaTh 0CO3HaBaTh TO, YTO CHOCOOHOCTB K
MIOJIOKEHHBIMU B ANTOPUTMBI y)K€ YCBOEHO U UTO IMIIATHH,
OCHOBY U3y4YCHHUS JeSITebHOCTH TIpU eI MOATIeKUT CTpeMIICHHUE
Kypca TreOMeTpHH. pemeHnu mpobieM YCBOGHHIO, OCO3HABaTh | yCTaHABIUBATH
ITo3HaKOMHUTBCS € TBOPUYECKOTO U KauecTBO M YPOBEHb JIOBEPHUTENbHBIE
OCHOBHBIMH 3TaIllaMy TIONCKOBOTO YCBOCHHUSI. OTHOIICHHS
Pa3BUTHSI TEOMETPHH. Xapakrepa B3aUMOIIOHUMAaHUSI.
Pemats 3amaun.

61 IToBTOpenue. [ToznakoMuThCS C DopMUpoBaTh Breiaenars u Onpenenstob OnuceiBath
Hauanbusre OCHOBHBIMH 3TaIllaMy yCTOHUUBOI (dopmynupoBaThb MOCIIEA0BATETLHOCTD coziepKaHue
TEOMETPUUECKHUE Pa3BUTHS TEOMETPHH. MOTHBAIMHY K aHaJIN3y, | mpobiemy MPOMEKYTOYHBIX COBEpIIAEMBIX
CBEJCHHUS. Pemars 3anaun. HCCIIEJOBAHUIO JieficTBUi 11t JIelicTBU C LENbIO
[TapannensHeie MOJY4YEHUS KOHEYHOTO | OpPHEHTAINU
TpsSIMBIE. pesyneTara MIPEIMETHO-

IPaKTUYECKON MU
WHOU JIeSTCIbHOCTH

62 IToBTOpeHue. Hayuutscst npumensats | @opmupoBathb Omnpenensts CraBuTh yaeOHYIO Hcnone3yror
TpeyroiapHUKH. TEOPETHUYECKHUIH ITO3HABATEIEHBIN OCHOBHYIO 1 3a/1aqy Ha OCHOBE MIPaBUIIbHEIC
Pemenne Marepuai, U3y4eHHbIH | MHTEepec. BTOPOCTETIEHHYIO COOTHECEHUSI TOTO, YTO | SI3BIKOBBIE CPE/CTBA
TPEYTroIbHUKOB. paHee. nHpopmaIuro YK€ U3BECTHO U JUIsl OTOOpaKeHHS

YCBOEHO, U TOT'O, 4TO
ené HEeM3BECTHO.

CBOUX MBICIEH
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63 [ToBTrOpenue. Hayuutscst mpumensts | @opMupoBaTh HaBBIKM | Buraensats obee u Cangatot cBoii ciocod | OOMeHMBaroTCs
TpeyronbHUKH. TEOPETHYECKUI aHanmm3a, 4acTHOE, 11eJI0€ U JIEHCTBHUS C STAJIOHOM, | 3HAHUSAMH MEXIY
Pemenne MaTepHal, U3y4YeHHbI | CONOCTaBJICHUS, 4acTh, 00IIEE U 00HAPYKUBAIOT YJIEHAMH TPYIIIBI
TPEYTONbHUKOB. paHee. CpaBHEHHS pasiau4yHoE B OTKIIOHEHUS U OTJIMYUS | AT PUHATUSL
H3ydaeMbIX OT 3TaJIOHA. 3¢ PEKTUBHBIX
00BEKTAX; COBMECTHBIX
KIIacCU(UIIPOBATh peIeHNsX.
OOBEKTHI
64 [ToBTrOpenue. Hayuutscst mpuMensats | ©opMupoBarth 1eleBble | YCTaHaBIUBAaTh Oco3HaBaTh caMOro YMEIT ¢ TOMOIIIBIO
OKpY>KHOCTb. TEOpeTUUYECKUil YCTaHOBKH y4eOHOI aHAJIOTHH ce0s1 KaK JIBHKYIIYIO BOIIPOCOB
Marepuai 1o Teme: JeSITeIbHOCTH CHITy CBOETO Hay4eHHs, | J0OBIBATH
«OKpYXHOCTb» CBOIO CITIOCOOHOCTB K HEJOCTAIOLIYI0
MIPEO0ICHUIO HHPOPMAITUIO
IPENATCTBUN U
CaMOKOPPPEKLIHU
65 IToBTOpenue. Hayuntscst npumensate | PopMupoBaTh HABBIKH | BeImonHATs yaeOHble | OmpenensTs OnpenensaTs Henu u
YeThIpEXYroabHUKH TEOPETHYECKUI paboTHI 10 aNTOPUTMY | 3aJa4d, HE IMEIOIIUE | MOCIEAOBATEIHLHOCTD byHKIIN
, MHOTOYTOJbHHKH. MaTepuai 1o TeMe: OJHO3HAYHOIO MPOMEKYTOUHBIX Y4aCTHHKOB,
«YeThIpEXYroIbHUKHY, peleHus nenen ¢ yuéTom Croco0bI
MHOTOYTOJIbHUKH. » KOHEYHOTO pe3ynibTara | B3aUMOAEHCTBHUS
66 IToBTOpeHue. Hayuutbcst npumensate | @opMUpOBaTh HABBIKK | YMETh OCYHIECTBIATh | CaMOCTOSTENBHO C mocraroyHOU
Bexropsl. Meton TEOPETUYECCKUN COCTaBIICHUsA CHUHTE3 KaK (bopMynupoBarb IIOJIHOTOH U
KOOPZMHAT. Matepual 1o Teme: anroputMa COCTaBJICHHUE LIEJIOTO | MO3HABATEJIbHYIO IIeJb | TOYHOCTHIO
JBrxeHus. «Bekrtopsl. Meton BBIMIOJIHEHUS 3aJaHusi, | W3 yacTeu U CTPOUTH IEUCTBUS B BBIPAXKaTh CBOU
KOODJIMHAT. HABBIKOB BBINTOTHEHUS COOTBETCTBHH C HEH MBICJIH B
JIBIDKEHUSL. » TBOPUYECKOTO 3a/IaHUS COOTBETCTBHUH C
3a1adaMu U
YCIOBHSAMU
KOMMYHUKAINH
67 HUrorosast Hayuautscst mpumensats | @opMmupoBars HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perynupyror
KOHTpOJIbHAs TEOPETHUYECKUI camMoaHalu3a u 3¢ PeKTUBHBIC MapIpyT IPeooJIeHUs | COOCTBEHHYIO
pabora MaTepHai, U3y4eHHbI | CAaMOKOHTPOJIS CIIOCOOBI pelIeHHs 3aTpyAHEHUI B JIeSTEIbHOCTh
HAa MpeIbIIyIINX 3a1a4u o0yueHun yepes MOCPEACTBOM
YpOKax, Ha MPaKTHKe BKJIIOUEHHUE B HOBBIE MUCbMEHHOHU pedn
BUBI IEATEIFHOCTH U
(bopmbI
COTPYIHUYECTBA
68 HTOroBeiii ypok
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I[Inanupyemble pe3yabTaThbl H3yUYeHHUsI Kypca

(Huxe chopmynupoBaHbl IUIaHUPYEMbIE PE3YIIBTAThl U3yYEHHS Kypca TeOMeTpuu 7-9 Ki1accos.
[1ynkThI, OTHOCSAIIMECS K 9 KIIaccy, B TEKCTE BBIIEJIEHBI KYPCUBHBIM MOAYEPKUBAHUEM ).

Harnsignas reomerpusi

BrInnyCKHMK Hay4quTCS:

1.

4,

pacro3HaBarh Ha YepTekax, pUCYHKaX, MOIEISIX U B OKPY)KAIOIIEM MHUPE IIOCKUE U
MPOCTPAHCTBCHHBIE T'€OMETPUUYECKHUE (DUTYPHI;

pacro3HaBarh pa3BEPTKH Ky0a, MPAMOYTOJILHOTO  Mapajulejenuie/ia, MPaBruIbHOM
nrupaMuabl, HTWIXHAPA U KOHYCA,

OIPECIIATH 110 JIMHCHHBIM pa3MepaM pa3BEPTKU (GUTyphI THHEHHBIE pa3Mephbl caMoi (GUTYpHI U
Hao000poT;

BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO HapalieeIuIea.

Bbll’lyCKHuK noay4iunt 603MONCHOCMb.

1.

BLIYUCTAMb 00BLEMBL NPOCMPAHCMBEHHBIX 2€0MEeMPULECKUX Pu2yp, COCMABIEHHbIX U3
NPAMOY20bHbIX NAPANLEenUneoos;

Yenyoums u pazeums npeocmasieHus 0 NPOCMpPaHCMEEeHHbIX 2eomempuyecKux ueypax,
NPUMEHAMb NOHAMUE PAZGEPMKU 051 BbINOTHEHUS. NPAKMUYECKUX PACUEMOB.

I'eomeTpuueckue purypsi

BLIHYCKHI/IK Hay4dUTCH:

1.

7.

TTOJIE30BaThCS SI3BIKOM TEOMETPHH ISl OMTUCAHUS MPEAMETOB OKPYKAIOIIETO MUPA M HX
B3aMMHOI'O PACITOJIOKEHHUS;

pacmo3HaBarh U 1300pakaTh Ha YEPTEkKAX U PUCYHKAX T€OMETPUICCKUE GUTYPBI U HX
KOH(pUrypamuu,

HAXOJUTh 3HAUCHUS JUIMH JMHEHHBIX JIEMEHTOB (DUT'Yp M MX OTHOILICHUS, TPATyCHYIO MEpY
yrioB ot 0 1o 180°, mpuMeHsIst onpe/IeIIeHs, CBOMCTBA U MIPU3HAKH (PUTYP U MX DIIEMEHTOB,
oTHoIeHus ¢puryp (paBeHCTBO, TOAO0NE, CHMMETPHH, TOBOPOT, TapaJuIeIbHbINA IEPEHOC);
ONnepuposamsv ¢ Ha4aIbHbIMU NOHAMUAMU MPUSOHOMEMPUU U BbINOTIHSAIMNb dIeMEeHMAPHbLE
onepayuy Had PYHKUUIMU Yel08;

pewams 3a0ayu Ha Q0KA3AmMeNbLCme0, ONUPAsICh HA U3VHEeHHbLe COUCMBA uyp u OmHOwWeHUl
MeNHCOY HUMU U NPUMEHSISL U3YYEHHbLE Menodbl QOKA3AMENbCNE;

pelIaTh HECIIOKHBIC  3a/Ia4d Ha TIOCTPOCHHE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI TIOCTPOCHHSI C
MTOMOMIBIO IIUPKYIS U TUHEHKH;

peliaTh MpoCTeHINNe TUTAHUMETPUYCCKIE 3a/1a91 B TPOCTPAHCTBE.

BblnyCKHMK noayiunt 603MOICHOCMb.

1.

0811a0emb Memooamu peulerust 3a0a4 Ha 8bIYUCTEeHUsL U O0KA3AMeNbCmead. Memooom Om
NPOMUBHO20, MemOoOOM NOO0OUS, MeMOoOOM nepebopa 6apuanmos u Memooom
2e0MempuyecKux Mecm moyex;

npuobpecmu onvlm NPUMEHeHUs al2eOpPaudecko20 U mpu2oHOMEempu4ecko20 annapama u uoeu
OBUNCEHUS NPU PEULCHUU 2EOMEMPUYECKUX 3A0aY;

081a0emv MPAOUYUOHHOU  CXeMOU peuleHusl 3a0ay Ha NOCMpoeHUe ¢ NOMOWbIO YUPKYIISL U
JIUHEUKU. aHANU3, NOCMPOeHUe, O0KA3aMenbCmeo U UCCLe008aHUe;

HAy4umscsa peuwams 3a0a4u Ha NOCmpoeHue Memooom 2e0MempuyecKo20 Mecma modex u
Memooom noooous;

npuobpecmu Onvlm UCCAE008AHUSL CBOUCME NAAHUMEMPUYECKUX Puyp ¢ noMouLbo
KOMNbIOMEPHBIX NPOCDAMM,

npuobpecmu Onwvlm 8bINOIHEHUS NPOCKMOS N0 MEeMAaM.: «l eomempuueckue npeobpazosanus
Ha naockocmuy, «Ilocmpoenue ompeskos no gopmyner.
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HN3mepeHue reoMeTpuyeCcKUX BeJIMUYHH
BrInnyCKHMK HayduTCS:

1. WCHoJB30BaTh CBOMCTBA U3MEPEHHUS IJTMH, TUIOIA/ICH U YIJIOB IPH PEIICHUH 3a7a4 Ha
HAXOXJICHHUE UTMHBI  OTPE3Ka, JUIMHBI OKPYXHOCTH, JJIMHBI TyTH OKPYKHOCTH, TPaTyCHOMN
MepHI yIJIa;

2. BBIYUCIIATH JUIUHBI JIUHEHHBIX JIEMEHTOB (DUTYP U UX YIIIbI, UCIIONB3YS (POPMYITBI JTHHBI
OKPYKHOCTH U JUIMHBI IYTH OKPYKHOCTH, (hOpMYIIbI IUIOmaael Gpuryp;

3. sbiyuCIAMb NIOWAOU TPEYTOIHHUKOB, MPSIMOYTOJILHUKOB, TAPAJICIOTPAMMOB, TPAITCIIHH,
KPY208 U CeKMOpOos;

4. eulYUCIAMb OAUHY OKDYHCHOCHIU, OAUHY OV2U OKDYIHCHOCIU,

5. pewamb 3a0a4u HA OOKA3AMENbCMEO C UCNOIb308AHUEM POPMYIL ONUHBbL OKPYHCHOCIIU U OJIUHbL
oyeu okpyocHocmu, popmyn niouiaoeu puayp,

6. pewamb npakmuyecKue 3a0a4u, Ces3aAHHbLE C HAXOHCOCHUCM 2COMEMPUYECKUX BETUYUH
(UCnOaB3YSL NPU HeoOX0OUMOCU CNPABOYHUKY U MEXHUYECKUE CDe0Cmea).

Buvinyckuux nonyuum 603moiCcHOCHb:

1. swiuuciams niowaou Gueyp, CoOCmasienHvix uz 08yxX uiu bonee nPsamMoyoIbHUKOS,
Napannenoepammos, mpey2oibHUKo8, Kpyea u Cekmopa,

2. bIUUCTAMb NAOWAOU MHO20Y20NbHUKO8, UCNONb3YS OMHOUEHUS PABHOBETUKOCIU U
PABHOCOCMABIEHHOCU

3. npuobpecmu onvim  NPUMEHEHUsl AleedpPaudecKoco U mpueoHOMempuiecko2o annapama u
uoetl 08UNCEHUSL NPU PeueHUU 3a0ad Ha 8bIYUCTEeHUe NIoWadel MHO20)20/IbHUKOS.

Koopaunarsi
BbInycKHHUK Hay4uTCS:
4. @blyUCIAMb OIUHY OMPE3KA NO KOOPOUHAMAM €20 KOHYOS, 8bIYUCIISAMb KOOPOUHAMbL CEPEeOUHbL
ompesKa,
5. uUcnoavb306amv KOOPOUHAMHBLU MemOoO OJIsL U3VYEHUS CEOUCTE NPAMbBIX U OKDYIHCHOCHEU.
Buinyckuux nonyuum 603moxicHocms:
7. 081a0emb KOOPOUHAMHBIM __ MEMOOOM PEUIEHUS 3a0a4 HA BbIYUCTEHUE U _O00KA3AMENbCMEO;
8. npuobpecmu onwvim UCHOAb308AHUS KOMNLIOMEPHLIX NPOSPAMM 0N AHAIUZA YACIHBIX CAVYAECE
B3AUMHO20 DACNOJIONCEHUS. OKDYHCHOCIEU U NPAMbIX;
9. npuobpecmu onvlm 6bINOAHEHU NPoekmos Ha memy «IIpumenenue KoopoOuHAmHo20 Memood
NpU peuieHul 3a0ay4 HasblyucieHue U 00KA3amenbCmeoy.

BekTopsl
BhIyCKHUK HaydUTCSA:

4. onepuposamu ¢ 6eKMOPAMU. HAXOOUMb CYMMY U PA3ZHOCMb 08YX 8EKMOPO8, 3A0AHHbIX
2eoMempuyecKu, Haxooumyv 6eKmMop, PAHbLLI NPOU3EE0CHUIO 3A0AHH020 6eKIMOPA HA YUCO;

5.  Haxooumbw O0Ji 6eKMOPO8, 3A0AHHbIX KOOPOUHAMAMU. OJIUHY 6EKMOPA, KOOPOUHAMbL CYMMbL U
pasnocmu 08yx u Oojiee 6eKmopos, KOOPOUHAMbL NPOU3BEOCHUS.  8eKMOPA HA YUCLO,
NPUMEHASA NPU HE0OX0OUMOCIIU COYEMAMEIbHbLL, NepemMecmumenbiblil U pacnpeoeiumenbHblii
3AKOHbL;

6. eblUUCIAMb CKANAPHOE NPOU3ECOCHUE BEKMOPOS, HAXOOUMb V20l _MeNCOY 6eKMOpaMU,
VCMAHABIUBAMb NePREHOUKVISAPHOCHb NPSMbIX.

Buinycknux nonyuum 603moxicHOCb:

1. oenademv 6eKMOPHbIM MEMOOOM OJISl PEULCHUS. 3A0AaY HA 8bIYUCTEHUE U QOKA3AMENbCMEO;

2. npuobpecmu onvlm 8blNOIHEHUS NPoekmos Ha memy «lIpumenenue 6ekmopHo2o memood npu
peueHuY 3a0a4 Ha bIYUCTICHUE U 00OKA3AMENbCIBO.
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