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IosgscHuTeEIbHASA 3AIIUCKA

HopmaTuBHBIE JOKYMEHTbI
o denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM OCHOBHOT'O OOIIEro OOpa3oBaHUS, YTBEPKICHHBIM MPHKA30M
MunucrtepcTBa npocsernienns Poccuiickoit @eneparnun ot 31.05.2021 Ne 287 (nanee - ®I'OC ocHoBHOr0 00111€T0 0Opa30BaHus );

e [Ilpukazom MunucrepctBa npocsemenus Poccuiickoit ®@enepaunn ot 18.07.2022 Ne 568 «O BHeceHMM U3MEHEHUM B (eaepabHbIi
rOCyIapCTBEHHBIN 00pa30BaTEeIbHBIA CTAHAAPT OCHOBHOT'O OOIIETO 00pa30BaHUS »;

e OcHOBHOH 00pa3oBaTeIbHON MporpaMMoil OCHOBHOro obmiero obpaszoBanus ['BOY mkonmst Ne 53 Ilpumopckoro paitfona Cankt-llerepOypra ot
30.08.2023 Ne 53-o7;

e [Ilpuxazom Munnpocsemenust Poccun or 21.09.2022 Ne 858 «OO6 yrBepkaeHuu ¢enepaibHOro nepedns yd4eOHHUKOB, JOMYIIECHHBIX K
WCIIOJIb30BAaHUIO TIPU peaTu3allid HMEIOIIMX TOCYAApCTBEHHYIO AaKKpPEAUTALUI0O O0Opa3oBaTENbHBIX MPOrpaMM HaudaabHOro OOIIero,
OCHOBHOTO OOIEro, cpeaHero oOmero o0pa3oBaHUs OpPraHU3alUsSMHU, OCYIIECTBISIONIMMU 00Opa30BaTEeIbHYIO JAESITEeIbHOCTh U
YCTaHOBJICHUS MIPEIETHLHOI0 CPOKA UCIIOIb30BAHUS UCKIIIOUCHHBIX YIeOHUKOBY;

e [lonoxenuem o ¢dopmax, NEPUOAUYHOCTH U MOPAJKE TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEIEHUS MPOMEXYTOUHOH aTTecTaliu
obyuaroruxcst ot 30.08.2023 Ne 53/3-ox;

e KanengapubeiM yueOHbIM rpadrixom Ha 2023-2024 yuebnsiit rog oT 30.08.2023 Ne 53-o1;

e [IpumepHbIe IpOrpaMMBI 110 y4eOHBIM IIpeAMeTaM. MaTemaTuka. 5—9 KJIacChl: MPOEKT. — 3-¢ u31l., nepepad. — M. : [IpocBemmenue, 2011.

e [eomerpus. COOpHHK pabouux mporpamMm. 7—9 Kimaccel : mocoOue i yuurtenei o0eo0pazoB. yapexaenuii / coctautens T. A. BypmucrpoBa. —
M. : [Ipocsemienue, 2011.

[IpenogaBanue reomerpun Beaerca Ha ocHoBe YMK JI.C. Aranacsina u nip.

Maremarndeckoe oOpa3oBaHHe SBISIETCS 0053aTE€IBHON U HEOThEMIIEMOH YacThIO 00IIEero 00pa30BaHUs Ha BCEX CTYNEHSIX IIKOMBI.
I'eomeTpust - OAMH U3 pa3eoB COAEPKaHUSA MATEMAaTUUYECKOr0 00pa30BaHUs B OCHOBHOI LIKOJIE.

Lenb conepsxanus paszaena “lI'eomerpus’” - pa3BUTh y yJalUXCsl IPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTMYECKOE MBIIIJIEHUE ITyTeM
CHCTEMaTU4YeCKOr0 N3y4eHHS CBOWCTB T€OMETPUIECKIX (PUTYP HA TUIOCKOCTH M B IPOCTPAHCTBE U MPUMEHEHUS 3TUX CBOWCTB MPH PEIICHUN
3aJja4 BBIYMCIIUTENILHOTO M KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas poib [IPU TOM OTBOJIUTCS Pa3BUTHIO T€OMETPUUECKON MHTYHIIHUH.
Coueranue HaIAJHOCTU CO CTPOTOCTBIO SIBISAETCS HEOTHEMIIEMON YaCThIO T€OMETPUUECKUX 3HAHUM. OBlaJleHue yJaluMuUcs CUCTEMON
TCOMETPUUCCKUX 3HAaHUU U yMeHI/Iﬁ H€O6XOI[I/IMO B HOBCQE[HGBHOﬁ JKU3HU I UBYYCHHA CMCKHBIX JUCHUIIJIMH U ITPOAOJIZKCHU A O6pa3OBaHI/I$I.

OOBEKTOM IreOMETPHH SBJISIFOTCS IPOCTPAHCTBEHHBIE (DOPMBI M KOJTMUECTBEHHbBIE OTHOLIEHUS JeHCTBUTENLHOIO MUpa. Pa3BuTHe y ydammxcs
MPABUIILHBIX MPEACTABICHUH O CYIIHOCTH M MPOPUCXOKACHUU T€OMETPUUYECKUX a0CTPaKINK, COOTHOIIEHUH PEaTbHOTO U HJICAIbHOTO, XapaKTepe
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OTpa)KEHUSI MaTeMaTHYECKOM HAyKOH SIBJICHUI U TPOIIECCOB PEAIbHOTO MUPa, MECTE TEOMETPUHN B CUCTEME HAyK U PO MAaTEMaTHIECKOTO
MOJICTTUPOBAHHUS B HAYYHOM IMO3HAHHWU U B MIPAKTHKE CIIOCOOCTBYET ()OPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS YUAIIIMXCS, @ TAKIKE
(hOopMUPOBAHUIO KaU€CTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl QAN Tallid B COBPEMEHHOM MH(POPMAITIOHHOM OOIIECTRE.

Maremarudeckoe oOpa3oBaHHe sBJIsIETCs 0053aTeIbHOM U HEOTHEMIIEMOM YacThio 0011ero 00pa30BaHMsI HA BCEX CTYNEHSIX HIKOJIBI.
OO0y4eHne MaTeMaTHKe B OCHOBHOM IIIKOJIE HAIIPABJICHO Ha JIOCTHXKEHUE CIIEAYIOIINX yenel:

1) 6 Hanpaerenuu IUUHOCMHO20 PA3GUMUSL:

1.

5.

6.

dopMupoBaHHEe TPEACTABICHUN O MaTEeMaTHKE KaK 4acTH OOILICYEIIOBEUECKON KYIBTYpPhI, O 3HAUUMOCTH MATEMaTHKH B Pa3BUTHH
[UBUIIN3AIIMN ¥ COBPEMEHHOTO O0IIeCTBa;

Pa3BuTHE TOrHYeCKOr0 U KPUTUIECCKOTO MBIIIICHUS, KYJIBTYPBI PEUH, CITOCOOHOCTH K YMCTBEHHOMY 3KCIICPUMECHTY;
HHTennexTyanbHOE pa3BUTHE yJdaIuxcs, (GOPMUPOBAHNE KaueCTB MBIIICHHS, XapaKTEPHBIX JUII MaTEMaTHYSCKON JCITeIbHOCTH U
HEOOXOMMBIX JIJISl POYKTHBHOM KU3HU B OOIIECTBE;

Bocruranue kadecTB JIMYHOCTH, OOCCIICUYMBAIONIMX COIHAIBHYI0 MOOHMIJIBHOCTH, CIIOCOOHOCTh NMPUHUMATh CaMOCTOSATEIbHBIC
peIIeHUs;

dopMHpOBaHKE KAYE€CTB MBIILICHUS, HEOOXOIUMBIX IS aAaNTallUd B COBPEMEHHOM UH(OPMAITMOHHOM OOIIIECTBE;

Pa3zBuTHe HHTEpEeca K MaTeMaTHYeCKOMY TBOPYECTBY M MAaTEeMaTHYECKHX CIIOCOOHOCTEH;

2) 6 MemanpeOMemHoOM HANPAGIEeHUL:

1.

Pa3zButue npezacraBieHuil 0 MaTeMaTHKe Kak (opMe OMUCAHHs M METOJe MO3HAHUS JeHCTBUTEIBHOCTH, CO3/1aHUE YCIOBUN IS
MIPUOOpETEHMs IEPBOHAYAIIBHOTO OIIBITA MAaTEMATUYECKOIO MOJICJINPOBAHNS;

dopmupoBaHHe OOIIKUX CHOCOOOB MHTEIUIEKTYaJIbHOM AESITeTbHOCTH, XapaKTePHBIX IJIi MAaTeMAaTUKU M SBISIFOIIMXCS OCHOBOM
MI03HABATEILHON KYJIBTYPbI, 3HAUUMOM JJIS pa3IMYHbIX c(hep YeTOBEUECKOM eI TeIbHOCTH;

®opmupoBaHHe NMpEACTaBICHUN 00 MAESX M METOJaX MaTeMaTHUK{, O MareMaThKe Kak (popme OonucaHus U METOJE IMO3HAHUS

JIECTBUTEIIBHOCTH.

3) 6 npeomemnom nanpasienuu:

1.

OBnazieHne KOHKPETHBIMU MaTeMaTHYeCKUMM 3HaHWSAMHU, HEOOXOJUMBIMM JUIsl IPUMEHEHUSI B NMPAKTUYECKOM NesATeTbHOCTH, AT
W3YYCHUS CMEKHBIX TUCIMILINH, IS IPOJOIDKEHHS 00pa30BaHMUS,

Co3ganue (yHnameHTa s MaTreMaTuyecKkoro pa3BUTHSA, (OPMHUPOBAHMS MEXAHU3MOB MBIIIJICHUS, XapaKTEPHbIX IS
MaTeMaTU4ECKOHN EATEIbHOCTH.

dopMupoBaHHEe MPEICTaBIECHUI O MareMaTuKe KaK 4acTH OOIIeYesIOBEYECKOM KyJIbTYphl, IOHMMAaHUS 3HAYMMOCTH MaTeMaTHKH
JUI 0OLIECTBEHHOIO IIporpecca.



OO0mas xapakTepucTuKa Kypca

B ocHoBe conmepkaHusi OOydeHHsT MaTe€MaTHKE JICKUT OBJIAJICHHE YYAIIUMHCS CIEAYIOIIMMH BHJaMH KOMIICTCHIMH: IpeIMeTHOM,
KOMMYHUKATUBHOMN, OPraHU3allMOHHONW U OOIIEKYJIbTYPHOi. B COOTBETCTBMM C O3TUMHM BHJAMH KOMIIETEHIMH BbIIEICHBI IJIaBHbIC
cozleprKaTeIbHO-1IeTICBbIC HAIIPABIICHUS PAa3BUTHUS yUYAIIUXCs CpeicTBaMU Kypca «l'eomerpust_9».

Ipeamernass xkommerenuusi. [loxm mpeaqMeTHONW KOMIETEHIMEH IMOHWMAETCsS OCBEIOMIIEHHOCTH INKOJBHHUKOB O CHCTEME OCHOBHBIX
MaTeMaTHYeCKUX NPEACTABICHUI W OBIIAJICHUE UMU HEOOXOAMMBIMHU MPEAMETHBHIMU YMEHHUSIMHU. DOpMUPYIOTCS CIEIyIoUHe 00pa3yromue 3Ty
KOMIIETEHITUIO TPEJCTABICHUS: O MAaTEMaTHYECKOM S3bIKE KaK CPEJCTBE BBIPAKCHHS MaTEMAaTHUYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH W T.1I.; O
MaTeMaTHYeCKOM MOZCINPOBAHNH KaK OJHOM M3 BaXKHBIX METOJIOB MTO3HAHUS Mupa. DOpMHPYIOTCS cienylomue 00pa3yonye 3Ty KOMICTECHIHIO
YMEHHUS: CO3/1aBaTh MPOCTEHIINE MaTeMaTHYeCKHe MOJENH, paboTarb ¢ HUMU M MHTEPIPETHPOBATH MONYYEHHBIC PE3yNbTaThl; MPUOOPETaTh U
CHCTEMaTU3MpPOBaTh 3HAHMUS O CIOcOo0axX peHIeHUs] MaTeMaTHUeCKUX 3a/ad, a TaKKe MPUMEHSATh 3TH 3HAHUS U YMEHHUS JUIsl PELICHUS MHOTUX
KU3HEHHBIX 33/1a4.

KommynnkaTuBHas komnereHuus. [1oq KOMMyHHKaTHUBHOM KOMIIETCHIIMEH MOHUMAETCS YMEHHE SICHO M YETKO M3JIaraTb CBOU MBICIH,
CTPOUTH aPTYMEHTHPOBAHHBIE PACCY)KICHHs, BECTH JAWAJION, BOCHPUHHMMAsi TOYKY 3pEHHUS coOecelHHWKa W B TO K€ BpeMsl moaBepras eé
KPUTHYECKOMY aHaIM3y, OTCTauBarh (MPH HEOOXOMMMOCTH) CBOKO TOYKY 3pCHHUsS, BBICTpauWBas CHCTEMY aprymeHTanuu. DPopMupyrorcs
o0pasylomue 3Ty KOMIIETEHIIMIO YMEHHs, a TaK)Ke yMEHHUS HM3BIICKaTh MH(OPMAIMIO U3 PAa3HOTO poJa MCTOYHUKOB, NMPEeoOpa3oBbIBas €€ MpH
HEOOXOIUMOCTH B JIpyrue GopMbl (TEKCThI, TAOIUIIBI, CXEMBI U T.]1.).

Opranu3zanuonHasi kKommnereHuus. [log opraHuW3alMOHHON KOMIIETEHIIMEH TOHMMAETCS YMEHHE CaMOCTOSTENIbHO HaXOAWUTh H
NIPUCBaNBaTh HEOOXOAWMBIE yJalIMMCsl HOBbIE 3HaHMs. DOpMUpYIOTCS clienyonye o0pasyome 3Ty KOMIIETCHIUI0 YMEHHS: CaMOCTOSTEIbHO
CTaBUTh yueOHYI0 3aaauy (11eJb), pa30ouBaTh €€ Ha COCTaBHbIE YacTH, Ha KOTOPHIX OyAeT OCHOBBIBATHCS MpolLecC €€ pelIeHus, aHATU3UPOBATh
pe3ynbTar JACHCTBUS, BBISIBISATH JOMYIIEHHBIE OMIMOKH W HETOYHOCTH, MCIIPABIATh UX W MPEACTABIATH IMOMYyYSHHBIH pe3ynbTar B (hopMme, JIeTKOo
JOCTYITHOW JJIsl BOCTIPHSITUS IPYTHX JIFOJCH.

OO0umekyabTypHast koMneTeHuus. [lox oOmeKkynsTypHONH KOMIETEHIIUEH TOHUMAETCSI OCBEIOMICHHOCTD IIKOJIBHUKOB O MaTeMaTuke Kak
3NIEMEHTE OOIEUeIOBEUECKON KYIbTyphl, €€ MECTe B CHUCTEME APYIHX HayK, a TaKkxke e poiaM B Pa3BUTHUU IPEJCTABICHUH YeIOBEYECTBA O
[ENIOCTHON KapTuHe Mupa. POpMHUPYIOTCS Clienyronie o0pasyone 3Ty KOMIIETCHIIMIO NPEICTaBICHUs: 00 YPOBHE Pa3BUTHS MaTeMaTHKH Ha
pa3HBIX HCTOPUYECKHX OSTarlax; O BBHICOKOW MPAKTUYECKOM 3HAYUMOCTH MAaT€MaTHKH C TOYKH 3pEHHsS] CO3JaHHUS W pa3BUTHUS MaTepHaJIbHOMN
KYJIBTYpBl UYEIOBEUECTBA, a TAKXKE O BAKHOW PO MATEMAaTHUKH C TOYKH 3pEHHs] (DOPMHUPOBAHMU TAKMX BAKHEHIIUX YEpPT JMYHOCTH, KaK
HE3aBHCHMOCTh M KPUTHYHOCTH MBIIIICHUS, BOJISI 1 HACTOMYMBOCTD B JJOCTH)KEHUH LIENU | JIp.

Codepofcaﬁue mamemamuiecKkoco 06]?61306‘61Hu}1

B xypce reoMeTpuu ycIOBHO BBIIEISIOT CIEAYIOIINE cojepkKarenbHbie MuHUU: «Harmsmnas reomerpus», «leomerpudeckue (GUTypb»,
«3mepenue reoMeTpuueckux Beanunny», «Koopaunarey, «Bektops», «Jlornka u MHOXeCTBa», «l €OMETpuUs B UCTOPUUECKOM Pa3BUTHUNY.

Marepuan, orHocsaumiics Kk auHuM «HarmsaHas reomeTpus» (9J€MEHTHI HAINSIIHOW CTEPEOMETPUH) CIIOCOOCTBYET PAa3BUTHIO
MPOCTPAHCTBEHHBIX MPEICTABICHUM YJallIUXCs B paMKaxX U3y4eHUs INTAHUMETPUH.
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Conepsxanue paznenoB «leomerpuueckue Qurypb» u «M3mepeHue reoMeTpuuecKiX BEIMUYMH» HAIEJICHO HA IMOMyYeHHE KOHKPETHBIX
3HaHHUH O TEOMETPUUECKON (QUrype Kak BaKHEWIel MareMaTHuecKoil MOJENU AJis ONMKCaHUs OKpykaroliero mupa. CucreMaTHueckoe U3y4eHHne
CBOMCTB T€OMETPHUYECKHX (UTYp TO3BOIUT PA3BUThH JIOTMYECKOE MBIIUICHHE M IIOKa3aTh NMPUMEHEHHWE ITHX CBOKCTB IPH PEIICHUM 3a1ad
BBIYHMCIUTENLHOTO U KOHCTPYKTUBHOTO XapaKTepa, a TAKKe MPAKTUYECKUX.

Marepuan, oTHocsmulca K coaepxareabHbiM nuHHSIM «KoopauHate» u «BekTopbl», B 3HAYUTENbHOM CTemeHH HecET B cebe
MEXIPEAMETHBIE 3HAHUS, KOTOPbIE HAXOAAT IPUMEHEHHE KaK B Pa3IMUHbIX MAaTEMaTHUECKUX JUCLMILINHAX, TAK U B CMEKHBIX IIPEIMETAX.

Oco0eHHOCThIO JIMHUU «JIOTMKa U MHOXXECTBa» SIBIISIETCSI TO, UTO MPEACTABICHHBIN 3/1eCh MaTepuail MIPEUMYILECTBEHHO M3y4aeTcsl MpU
PacCMOTPEHHUH PA3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHall HalleJIeH Ha MaTeMaTHueCcKOe Pa3BUTHE ydaluxcs, (OpMHUpPOBAHHE Y
HUX YMEHHS TOYHO, C)KATO U SICHO M3JIaraTh MBICIU B YCTHOW U IUCBMEHHOM PEYH.

JInans «l'eomeTpuss B HCTOPUYECKOM pa3BUTUW» MpeAHa3Ha4eHa Uid (OpPMUPOBAaHUS MPEJICTAaBICHUM O TEOMETPUU Kak dYacTu
YeNI0BeYECKOM KyJIbTYpBI, 17151 O0IEeT0 pa3BUTHS IIKOJIBHUKOB, JUTSI CO3AaHUS KYJIBTYPHO-UCTOPUIECKOI cpeibl O0yUeHHUs.

JlaHHBIN Kypc NpenHa3HadeH Ui oOydaromuxcs B 9-M kiacce o01ieoOpa3oBaTebHON KOGl M MOXKET HCIONb30BaTbCcsi B KauecTBE
OYHOI'0, OYHO — JUCTAHLIMOHHOIO WJIA JUCTAHIIMOHHOTO.

MecTo npeaMera B y4eOHOM IIAHE

VY4eOHbIl TUIaH TpenxycMaTpuBacT 5 y4eOHBIX YacOB B HECTI0 Ha M3YYCHHE MareMaTuku. [IpuMepHbIe MpOrpamMMbl IO MaTeMaTHKE
OTBOJSIT T€OMETpUHU 2 4Yaca B HeNeNo. B 1ernoMm, u3ydeHue reoMeTpHH MPOXOAUTCS B PEXHUME 0a30BOr0 JBYXYacOBOI'O 3alljIaHUPOBAHHOTO
y4eOHOro Kypca.

[TpuMeHeHHe COBPEMEHHBIX KOMITBIOTEPHBIX CPEICTB, (B TOM UYHUCIIC KOMITBIOTEPHOU cpenbl «KuBas Maremarukay), aroT BO3MOKHOCTb
6BICTpO U KaYC€CTBCHHO CTPOUTH I'COMCTPUUCCKHUEC YCPTCIKU, IIPOBOAUTE MATCMATUYCCKUE SKCIICPUMCHTEI, CHOCO6CTBYIOT HarITIAHOCTU Hoga4Yu

Marcpualia U aKTUBHOCTH y4dallluXCs.

TpeOoBaHusA K pe3yIbTaTaM 0CBOCHUS COACPKAHUSA Kypca

[Tporpamma oGecrieunBaeT TOCTUKEHUE CISAYIOIIUX PE3YIBTaTOB OCBOCHUS 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs:
JIUYHOCMHbIE:

1. dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YICHHIO,  TOTOBHOCTH H CITOCOOHOCTH OOYYAIONIUXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U IMO3HAHMIO, BEIOOPY JaJIbHEHIIIEro 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHUPE
npodeccuii u mpodeCcCuOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY TOCTPOSHHUIO HHAUBUAYAIbHOM 00pa30BaTeIbHON TPACKTOPHUH C YUETOM
YCTOﬁqHBBIX IMMO3HABATCJIbHBIX UHTCPECCOB,

2. (dopmupoBaHUE IETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIICCTBEHHOW MPAKTUKHY;



© N O

(hopMupoBaHHE KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOLIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMU, CTAPIIUMU U MIIAAIIUMU B
o0pa3oBaTeNnbHON,  OOIIECTBEHHO MOIE3HOM, yueOHO-NCCIIeI0BaTENbCKON, TBOPUSCKOM U APYTrUX BUIAX JIESTEIBHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICJIM B YCTHOM M MUCbMEHHOM Peu, TOHUMATh CMBICJ MTOCTABICHHON 3a/1a4H,
BBICTPaMBaTh apPTryMEHTAINIO, PUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

KPUTUYHOCTH MBIIIICHUS, YMEHUE PACIIO3HABATh JTOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHMS, OTJIMYATh TUIIOTE3Y OT (aKTa;
KpEaTUBHOCTb MBIIIUICHUS, THUIIUATUBY, HAXOTYMBOCTh,  AKTUBHOCTb IPU PEIICHUHU T€OMETPUUECKHUX 3a/1a4;

YMEHHE KOHTPOJIUPOBATh MPOLIECC U PE3YIIbTAT yueOHOW MaTeMaTHUECKOM J1eATeNbHOCTH;

CIOCOOHOCTH K YMOLIMOHAIBHOMY BOCIPUSTHUIO MAaTEMaTUYECKUX O0OBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUIA;

mema pec)Memeze:

1.

10.
11.

12.

13.
14.

YMEHHUE CaMOCTOATENBHO INIAHUPOBATH aJIbTEPHATUBHEIE ITYTH JOCTHKEHHUSI 11eJIeil, 0CO3HAaHHO BbIOMpaTh Haubonee 3 PpexTuBHbIC
CrocoObI perieHus] y4eOHbIX U TT03HABATENbHBIX 33134,

YMCHUC OCYIICCTBIIATH KOHTPOJb IO PE3YJIbTATy U 110 CHOCO6y IICﬁCTBHSI Ha YPOBHC IMPOM3BOJIbHOI'O BHUMAHWA U BHOCUTD HCO6XOI[I/IMBIC
KOPPEKTHUBBI;

YMEHHE a/IeKBaTHO OLIEHUBATh MPABUILHOCTD WM OIMIMOOYHOCTD BHITIOTHEHHs Y4eOHOM 3a/1auu, €€ 0ObEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIC BO3MOXKHOCTH €€ peIIeHUS;

OCO3HAHHOE BJIAJICHUE JIOTUYECKUMU JACUCTBUSIMU OTPENCICHUS MTOHATHM, 0000IICHUS, yCTAHOBJICHUSI aHAJIOTUH, Kilaccu(HUKauu Ha
OCHOBE CaMOCTOSITENIbHOTO BHIOOPA OCHOBAHMM U KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBA3EH;

YMEHHE yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PACCYXICHHUE, YMO3aKIIOUeHHE (MHIYKTHBHOE,
ACAYKTUBHOC U I10 aHaJIOFI/II/I) " BBIBO/IBI,

YMEHHE CO3/1aBaTh, IMPUMEHATH U MPEOOPa3OBhIBATh 3HAKOBO-CUMBOJINYECKHUE CPEJICTBA, MOJIETH U CXEMBI JIJISl pEHICHUS YUeOHBIX U
IIO3HABAaTCIBbHBIX 3a1a4,

YMCHHUE OpTaHU30BbIBATH y‘I€6H0€ COTPYAHHUUICCTBO U COBMCCTHYIO JCATCIBbHOCTD C YUUTCIICM U CBEPCTHHUKAMU . OIIPCACIIATDh LCIIN,
pacrnpenensaTh GYHKIMU U POJIA YYaCTHUKOB, 00IHE CITOCOOBI paboThl; yMeHHE paboTaTh B TPYMIIE: HAXOAUTDH 00Iee PEIICHHE U
paszpemiarh KOH(QIUKTHI HA OCHOBE COTJIACOBAHMSI MO3ULIUN U YU€Ta MHTEPECOB; CAYyIIaTh NapTHEPA; (GOpMYTHUpPOBaTh, ApTYMEHTHP OBaTh U
OTCTanBaTh CBOE MHEHUE;

(hopMHupoOBaHUE U Pa3BUTHE YICOHON M OOIIETOIB30BATEILCKOM KOMIIETEHTHOCTH B 001aCTH UCTIOIB30BaHMS HH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruit (MK T-koMmeTeHTHOCTH);

INCPBOHAYAIBHBIC ITPCACTABICHUA 00 naedax u 0 MerToJgax MarcMaTuKU KakK 06 YHUBCPCATIbHOM S3BIKC HAayKH U TCXHUKU, O CPCACTBC
MOICIUPOBAHHUA SIBJICHUU U IpOonECCOB;,

yYMEHUE BUJETh MaTEMAaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOIEeMHON CUTYaIlH B IPYTUX AUCLUUIIINHAX, B OKPYXKAIOLIEH KU3HH;

YMEHHE HAXOUTh B Pa3IMYHBIX UCTOUHUKAX HH(OPMAIIHIO, HEOOXOTUMYIO ISl PEIICHUS MAaTEMaTHYECKUX TIPOOIeM, U TIPEICTABISITh €€
B MOHATHOHN (hopMe; MPUHUMATD PEIICHHUE B YCIOBUSAX HETIOTHOW U U30BITOYHOM, TOUHON M BEPOSTHOCTHON MH(OpMAIIHH;

yYMEHHE TOHUMaTh U WCIOJIh30BaTh MaTeMAaTUYECKUE CPEACTBA HATTISAHOCTHU (PUCYHKH, YEPTEXKU, CXEMBI U Jp.) AJISl WILTIOCTPALIHH,
WHTEPIIPETALIUN, apI'yMEHTALUU;

YMCHHE BbIABHUI'aTb THUITOTE3bI IPU PCIICHHUN y‘le6HI)IX 3aa4 1 IIOHUMATh HGO6XOJII/IMOCTI) HX IIPOBCPKHU,

yYMEHHE IPUMEHSATh WHIYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyX/IeHUH, BUACTh PA3IMUHbIe CTPATETHH PEIICHUS 33/1a4;



15. mOHMMaHHE CYIIHOCTH JITOPUTMUYECKHX MPEIITUCAHUA U YMEHUE ICHCTBOBATh B COOTBETCTBUH C NIPEATIOKEHHBIM aJlTOPUTMOM;

16. yMeHHE CaMOCTOSITEIbHO CTAaBUTh LIEJIH, BEIOMPATh U CO3/[aBaTh aJITOPUTMBI JUTS PEIICHHS YUCOHBIX MaTeMaTHYeCKUX MPOOIIEM;

17. yMeHHE TJIAaHUPOBATH U OCYIIECTBISTh ACATEILHOCTH, HATPABICHHYIO HA PEIICHUE 32129 NCCIIEIOBATEIHCKOIO XapaKTepa;
npeomemubie:

1.

w

oBNaZicHHe 0a30BBIM MOHATUMHBIM allllapaToM MO OCHOBHBIM pa3ziesiaM COAEP KaHHUsI; IPEICTABICHIE 00 OCHOBHBIX M3y4aeMbIX MOHSATHIX
(aucno, reomerpudeckas Gpurypa, BEKTOp, KOOPAMHATHI) KaK BaXKHEHIIIMX MAaTeMaTHUECKIX MOJIEIISIX, TO3BOJISIFOIIMX OMKCHIBATH U U3y4aTh
peanbpHbIe MPOIIECCHI U SBIICHHUS;

yMEHHE padoTaTh C  T€OMETPUUYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATH HEOOXOAUMYIO HH(OPMAIINIO), TOYHO U TPAMOTHO BhIpAXkaTh
CBOM MBICITU B YCTHOM U MMCHbMEHHOU peuH ¢ MPUMEHEHUEM MaTeMaTUYeCKON TEpPMUHOIOTMU U CUMBOJIMKH, UCIIOIb30BaTh Pa3IN4HbIC
S3bIKM MAaTEeMAaTUKHU, IPOBOIUTH KiIacCU(UKALIUU, JTOTHUYEeCKHEe 000CHOBaHMS, 10KAa3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHHII;

OBJIAJICHNE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIYMCIICHUI;

OBJIaJICHUE T€OMETPUUYECKUM SI3BIKOM, YMEHUE UCIIOJIB30BATh €T0 IS OIHUCAHHUSA MTPEIMETOB OKPYXKAIOIIEr0 MUPA, PA3BUTHE
IIPOCTPAHCTBEHHBIX MPEJICTABICHUM U N300pa3UTENbHBIX YMEHUH, TPUOOPETEHNE HAaBBIKOB TEOMETPHUUECKUX TOCTPOCHHUIA;

YCBOEHHE CUCTEMAaTHYEeCKUX 3HAHUM O MIIOCKUX (PUTypax U UX CBOMCTBAX, a TAK)Ke Ha HAIVISITHOM YPOBHE — O MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX TENaX, YMEHUE MPUMEHITh CUCTEMAaTUYECKUE 3HAHUS O HUX JJI PEIICHUS] TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4;
YMEHHE U3MEPSITH JUTMHBI OTPE3KOB, BEIMYMHBI YITIOB, UCIIOIb30BaTh (DOPMYJIBI Ui HAX0XKIEHUS IEPUMETPOB, TUIOIAAeH 1 00BEMOB
reoMeTpudeckux Quryp;

YMEHHUE NPUMEHSITh U3YUCHHbIE TOHATHUS, PE3YIbTAThI, METO/BI JJI PEIICHUs 3a/1a4 MPAKTUUYECKOr0 Xapakrepa U 3aJ1ad U3 CMEKHbBIX
JUCLMIUIMH C UCIIOJIb30BAaHUEM IPU HEOOXOAMMOCTH CIPAaBOYHBIX MarepHalioB, KaJIbKYJIATOPa, KOMIIbIOTEPA.



Conep:xanue Kypca
(Huxe npuBeneHo copepkaHue Kypca reoMeTpuu 7-9 kiaccoB. Junakrudeckue eUHUIbI, OTHOCSIIHUECS K 9 KIIAacCy B TEKCTE BBIJICICHBI
KYPCUBHBIM TOJUYEPKUBAHUEM ).

Harasininas reomerpus.

Harnsnueie mpeacraBieHus: 0 MPOCTPaHCTBEHHBIX PUTYypax: KyO, mapajiesienune/, mpu3Ma, mupamMmuaa, map, cgepa, KoHyc, IATHHID.
N3o6paxenue mpocrpancTBeHHBIX Quryp. [Ipumeps! ceuenuii. MHororpannuku. [IpaBunbHbie MHOTOrpaHHUKH. [IprMepsl pa3BEépTok
MHOTOI'PaHHHUKOB, IIUJIUH/PA U KOHYCA.

[Tonsitue 06vEMa; equHUIB 00bEMa. OOBEM NPSIMOYTOILHOTO NapaJIeenunena, Kyoa.

TI'eomeTrpuyeckue Gurypsi.

[Ipsimbie u yrel. Touka, npsiMast, I0CKOCThb. OTPe30K, Jyd. Yron. Buasl yrinos. BeprukanbHbie u cMexxHbIe yIiibl. buccekrpuca yria.
[TapannensHble U Iepecekatonecs npsamoie. [lepnenaukysipasie mpsMblie. TeopeMbl 0 TapallIeTbHOCTH U NEPICHIUKYIIPHOCTH TIPSMBIX.
[lepnenaukynsip 1 HaKIOHHAS K IpsiMOi. CepelMHHBIN EPIEHIUKYIISP K OTPE3KY.

leomerpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPHCHI yIVIa M CEPEAMHHOTO MEPIEHAUKYIISPA K OTPE3KY.

Tpeyronsauk. Bricota, Mmenuana, Ouccekrpuca, CpeaHsis JUHUS TPEYroibHUKA. PaBHOOEIpEHHBIC 1 PABHOCTOPOHHHE TPEYTrOILHUKH; CBOMCTBA U
MIPU3HAKU PaBHOOEIPEHHOr0 TpeyronbHuKa. [Ipr3Hnaku paBeHcTBa TpeyronbHUKoB. HepaBeHcTBO TpeyronbHuKa. COOTHOIICHUS MEXKIY
CTOPOHAMH U yIJIaMU TPEYTOIbHUKA.

Cymma yrioB TpeyroibHuKa. BHemHue yriisl TpeyroiasHuka. Teopema @aneca. [logodue TpeyronbHUKOB. [Ipr3Haku mogo0ust TpeyroiabHUKOB.
Teopema [Tudaropa. Cunyc, kocuryc, maneenc, KOMman2eHc 0cmpo20 yeid NPImMoy20JbH020 mpeyeoabHuka u yenos om 0 0o 180°; npusedenue k
ocmpomy yeny. Pewienue npsamoyeonbHulx mpeyeonvhuxos. OcnosHoe mpucoHomempuieckoe moxcoecmso. Popmynvl, cea3biearoujue CUHYC,
KOCUHYC, MAH2EeHC, KOMAH2eHC 00H020 U 020 dice yend. Pewienue mpeyeonbHUKos: meopema KOCUHycos U meopema cunycos. 3aMedareabHble
TOYKH TPEYroJIbHUKA.

UYetnsipéxyronsuuk. [lapamienorpamm, ero cBoiicTBa u mpu3Haku. [IpsMoyronsHuK, KBaapat, poMO, MX CBOMCTBA U MPU3HAKU. Tpanenus, cpeaHss
JIMHUS TPaneuu.

Mmnozoyeonvnux. Botnykavie mnoeoyzonbHuku. CymMma y2no8 8blnyKi020 MHO20V2onbhukd. IIpasuibHvle MHO20V20nbHUKU.

OxkpyxHocTb U Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIil yron, BOMCAaHHBIN yroi, BeIMYMHA BIMCAaHHOTO yriia. B3anmuoe
pacmnoioKeHue MIPSIMON U OKPY>KHOCTH, IBYX OKpYyKHOCTel. KacaTenpHas U cekylas K OKpy>KHOCTH, X CBOMCTBa. BiucaHHbIe U ONMMCaHHbBIC
MHOTOYTO1bHUKH. OKPY>KHOCTb, BIUCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTbh, OIIMCAHHASI OKOJIO TPEYTOJIbHUKA. Brucanuble u OnucanHbvle
OKDVICHOCHU NPABUTbHO20 MHO20Y20NIbHUKA.

L'eomempuueckue npeobpasosanus. Ilonamue o pasencmese uzyp. [lonamue o 0gudiceHuu: 0cesas u YeHmparbHas CUMMempuu, NapailelbHbll
neperoc, nogopom. Ilonamue o nodobuu gueyp u comomemuu.

[TocTpoeHust ¢ TOMOIIBIO HUPKYIS U IMHEHKU. OCHOBHBIE 33/1a4l Ha TOCTPOCHUE: ACNIEHHUE OTPE3Ka MOM0JIaM; IOCTPOEHUE YIIia, PAaBHOTO
TAHHOMY; TIOCTPOCHUE TPEYroIbHUKA 110 TPEM CTOPOHAM; TTOCTPOCHHE MEPIICHANKYIISIPA K MPSMOI; ITOCTPOCHUE OUCCEKTPHUCH YITIa; AeTICHUE
OTpe3Ka Ha # PaBHBIX YacTeM.

Pewenue 3a0au na gvluucienue, 0okazamenbcmeo u NOCMpoeHue ¢ UCHONIb308AHUEM C8OUCE U3VYEHHBIX (uyp.




HN3mepenne reoMeTpuyeckux BeJM4uH. [[nmuHa orpeska. PacctosiHue or Touku A0 npsamoil. PaccrosiHue Mexay napauieIbHbIMA TPSIMBIMU.
[IepumMeTp MHOTOYTOJIbHUKA.

Lnuna okpyscHocmu, 4ucio ; Onuna oyeu OKPYHCHOCHIU.

I’'pamycHas Mepa yria, COOTBETCTBUE MEX]Ty BETHUMHON IEHTPATHLHOTO YIJIa M JUTMHON TYTH OKPY>KHOCTH.

[TonsiTre muomaau mwiockux ¢uryp. PaBHococTaBneHHsie 1 paBHOBenukue Gurypsl. [Inomans npsmoyronsHuka. [lnomany mapannenorpamma,
TPEYTOJIbHUKA U Tpaneuu. [lnouwadsb mHozoyeonvruka. Ilnowads kpyea u niowads cekmopa. COOTHOUIEHUE MEKIY TUIOMAIIMUA MOJOOHBIX
¢buryp.

Pewienue 3a0ay na gvluucienue u 00Kka3amenrbCcmeo ¢ UCNONb308aHUEM U3VYEHHBIX POPMYIL.

Koopaunatsl. Ypasuenue npsavoii. Koopounamoi cepedunbi ompeska. Popmyna paccmoanus mexcoy 08VmMs mou4Kamu niockocmu. Ypaguenue
OKDYHCHOCHIL.

BexkTopsl. [runa (moodynv) sekmopa. Pasencmeso sekmopos. KonnuneapHule sexkmopul. Koopounamul eexmopa. YymHooiceHue eekmopa Ha yucio,
CYMMA 8eKMOPO8, PA30HCeHUe 8EKMOPA NO 08YM HEKOMIUHeapHbiM ekmopam. CKaiapHoe npoussedeHue 6eKmopos.
TeopeTnko-MHOKeCTBEHHbIE TTOHATHSA. MHOXECTBO, 2JIEMEHT MHOXECTBA. 3aJJaHNe MHOXKECTB TMIEPEUNCIICHUEM DJIEMEHTOB,
xapakrepuctuyeckuM cBoiicTBoM. [TonmMuokecTBO. OObeIMHEHNE U IlepecedyeHe MHOKECTB.

DJieMeHTHI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. J{okazaTenbcTBo. Jloka3arensCTBO OT MPOTUBHOTO. TeopeMa, oOpaTHasi JaHHOM.
[Tpumep u KOHTpHIPUMED.

[TonsiTrie 0 PpaBHOCUIIBHOCTH, CJIEIOBAaHUH, YIOTPEOICHHE JJOTHUECKUX CBA30K eCIU ..., MO ..., 8 MOM U MONbKO 8 MOM Clydae, JTOTUYECKUE CBA3KU
u, Unu.

I'eomeTpus B ucropuveckom pazpuruu. Ot 3emuemepus k reomerpun. [Tudarop u ero mkoma. @anec. Apxumen. [ToctpoeHune npaBuIbLHBIX
MHOTOYTOTBHUKOB. Tpuceknus yria. KBagparypa kpyra. YaBoenue kyoa. Hcmopus yucna x. 3onotoe ceuenue. «Havamay» Esknmna. JI. Diinep. H.
N. JlobaueBckuii. icTopust mSITOro mocTynara.

H3006pemenue memooa koopounam, no3601A10uLe20 Nepesooums 2eomempuieckue 00bekmol Ha A3ulK aneeopul. P Jlekapm u I1. @epma. lpumepul

PA3TUYHbIX CUcniem Koop()uﬂam Ha njiockocmu.

Pewenue 3adau na gvluucnenue, 00kasamenbcmseo u NOCMpPOEHUe ¢ UCNONb308AHUEM CEOUCIE U3VYEHHbLX u2yp.

HN3mepenne reoMeTpuYecKuX BeJM4uH. [[nmuHa orpeska. PacctosHue oT TOUkH A0 NpAMON. PaccTosiHre Mex 1y napaaienbHbIMU PSIMbIMHU.
[TepumeTp MHOrOyroibHHUKA.

Lnuna okpysrcHocmu, 4ucio ; OnuHa 0yeu OKPYICHOCHU.

I'panycHas Mepa yria, COOTBETCTBUE MEX/y BEIMUMHOW LIEHTPAIBHOIO YIJIa ¥ JJIMHON TYT'M OKPY>KHOCTH.

[MonsiTre momaau wiockux ¢puryp. PaBHococTaBneHHble 1 paBHOBeNukue Gurypsl. [lnomans npsimoyronpHuKa. [Inomany napamienorpamMma,
TpEeYrojibHUKa U Tpaneuu. /lnouads mrozoyeonvruka. Ilnowads kpyea u niowads cekmopa. COOTHOUIEHUE MEXKIY TUIOMIAIIMUA MOJOOHBIX

¢buryp.




Pewenue 3a0ay na evluucienue u 0okazamenbcmeo ¢ UCNONb308AHUEM U3VYEHHBIX (DOPMYVIL.

Koopmunatsl. Ypasnenue npamou. Koopounamol cepedunsvt ompesxa. Popmyna paccmosanus mexcoy 08YyMsa moukamuy niockocmu. Ypagnenue
OKDVIACHOCHIU.

BekTopsl. [runa (moodynv) sekmopa. Pasencmeso sekmopos. Konnuneapnule eexkmopul. Koopounamul éexkmopa. Ymnoowcenue eekmopa na uucino,
CYMMA 8eKMOPO8, PA3N0JHCEHUE 8eKMOPA N0 08YM HeKOLIUHeapubim ekmopam. CKanapHoe npoussedenie 8eKmopos.
TeopeTnko-MHOKeCTBEHHBbIE TTOHATUSA. MHOXECTBO, 3JIEMEHT MHOXXECTBA. 3a/JaHNE MHOXKECTB MEPEUUCICHUEM IJIEMEHTOB,
XapakrepuctuyeckuM cBoiicTBoM. [lonmMHokecTBO. OObeTMHEHNE U IlepecedyeHre MHOKECTB.

JseMeHTHI Joruku. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3arensCTBO OT MPOTUBHOrO. TeopeMa, oOpaTHasi JaHHOM.
IIpumep u KOHTpIIpUMED.

[TonsiTvie 0 PpaBHOCHIJIBHOCTH, CJI€I0BAaHUH, YIOTPEOIEHHE JJOTHUECKUX CBA30K eClu ..., MO ..., 8 MOM U MOAbKO 8 MOM cly4ae, JTIOTUYECKUE CBA3KU
U, UIl.

TI'eomeTpus B ucropudeckom pazpuruu. Ot 3emiemepus k reomerpun. [Tucdarop u ero mkoma. @anec. Apxumen. [ToctpoeHne npaBUIbLHBIX
MHOTOYTOIbHUKOB. Tpucekuus yria. KBagparypa kpyra. YaBoenue kyoa. Hcmopus yucna x. 3onoroe ceuenue. «Haganay Epximma. JI. Duinep. H.
W. JlobaueBckwmii. MicTopus msaToro mocrysara.

Hz00pemenue memooa koopounam, no36onaue20 nepesooums 2eomempuyeckue 00bekmul Ha a3vlK anreeopwi. P Jlexkapm u I1. @epma. [lpumepol
PA3IUYHBIX CUCTEM KOOPOUHAM HA NILOCKOCHIU.

Temarnuyeckoe NJIAaHMPOBAHME

9 kjacc

Ne Temst | Conepxanne matepuana | Komu- | XapakreprucTrka OCHOBHBIX BUAOB AESTEIbHOCTH
4YeCTBO | yueHHUKa (Ha ypoBHE yUeOHBIX JIeHCTBUIA)
4acoB

1 BBoanoe MOBTOPEHM e 2 DopMynHUpOBaTh ONPENEIEHUS U MILTIOCTPUPOBATH ITOHATUS
napaJuiesorpaMma, IpsaMoyroiabHHKa, poM0a, KBajpara,

Tpanenuy. opMyIHpoBaTh CBOWCTBA TPEYTOILHUKOB U
4eThIpEXYTroabHUKOB (Teopema [udaropa, cBoiictBo
CpenHeil JINHAM, CBOMCTBA M IPU3HAKHU MapajuiesiorpaMma,
pomOa, IpsIMOYTONTEHUKA, CBOMCTBA PaBHOOEIPEHHOTO
TPEYTOJIbHUKA) M HCIOJBb30BaTh 3TH CBOWCTBA NPH PEILCHUH
3amay. [IpuMensITs QopMyITBI U1 BEIYHCIICHHUS TUIOMIaaeH
TPEYTOIILHUKOB, YETHIPEXYTOIbHHKOB.

2 IMousiTHe BeKTOpA 12 ®opMyaHpoBaTh ONpeeTIeHNs U HILTIOCTPHUPOBATD TIOHSITHS
1) IonsiTHe BeKTOpa BEKTOpa, €ro JUTHHbI, KOIIMHEAPHBIX  PABHBIX BEKTOPOB;
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2) CrnoxeHue v BEIYUTAHUE
BEKTOPOB

3) YMHOXeHUe BEeKTopa Ha
YHCIIO0

4) KoHTpOJbHBIN TECT 11O
Teme “BekTopb1”

OTKJIaJIbIBATh BEKTOP, PABHBII TAHHOMY; CTPOUTh CYMMY
JIByX BEKTOPOB, UCII0/b3Ys IIPABUIIO TPEYrOJIbLHUKA U
napajijiesIorpaMma; CTpOUTh CyMMY HECKOJIBKUX BEKTOPOB,
HCIIONb3Ys [IPABUIIO MHOIOYIOJIBHYKA; CTPOUTH PA3HOCTh
BEKTOPOB; ()OPMYITUPOBATh CBOIMCTBA YMHOKEHHUSI BEKTOPA
Ha YHCIIO.

MeTtoa KoopauHaT 10 OOBSICHATE ¥ WIUTIOCTPUPOBATh IOHATUS TPSIMOYTOJbHOM
1) KoopauHatsl BeKTOpa CHUCTE€MBl KOODJAWHAT, KOOPAMHAT TOYKA U KOOPAMHAT
2) Hpocreiiine 3a1a4n B BEKTOpa; MPOU3BOAUTH JEUCTBUS HAJ BEKTOpaMH C
KOOPIMHATAX 3aJJaHHBIMU KOOPJIMHATAMH; YMETbh OMNPENENATh KOOPAUHATHI
3) CKasIpHOE IPOM3BEICHHE CepeaHBI OTpe3Ka, BEIYUCIATE JIMHY BEKTOPA, PACCTOSHHE
BEKTOPOB MEXIy TOYKaMH; (OpMYIHPOBATH OIpEHeTIeHHE CKAJIIPHOTO
4) CxansipHOE IPOU3BEICHNE B ONpEACIEHUS  BEKTOPOB;  ONPEICIATH  yrod  MEXIY
KOOpJHHATAX BEKTOpaMH, 3aJaHHBIMHA KOOPAWHATAMI;, UHTEPIPETUPOBATH
5) IlpuMeHeH e CKATSPHOrO mmapaMeTpsl B YPaBHEHUSAX MPIMOH, OKPYKHOCTH U CTPOHUTH
TIPOM3BEICHHS K PCIICHHIO MIpSIMBIE U OKPY)KHOCTH, 3a/JaHHBIE YPaBHEHISIMU.
3amaq
6) YpaBHEHHE OKPY)KHOCTH
7) YpaBHEHUE TIPSIMOIL
8) KoHTpoabHbI# TECT 110
Teme “KoopauHarsl
BeKTOpa”
CooTHOIIIEHHE MEXKTY 14 DopMyIUpoBaTh U WUIFOCTPUPOBATh ONPENEIEHMSI CHHYCA,
CTOPOHAMM H YIJIAMH KOCHHYca M TaHreHca yrioB ot 0 1o 180°; mpuMeHsITh 1
pemeHus 3a1a4 OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO
TPeyroJbHHUKAa )
u opmysibl IpuBeneHus; POPMYITHPOBATH TEOPEMBI CHHYCOB
1) Cunye, xocumyc, TaHrenc, M KOCHHYCOB, MPUMCHSTH UX MPU PEIICHUN TPCYTrOJIbHUKOB,
KOTaHICHE OOBSICHATH, KaK MCIOJIb3YIOTCS TPUTOHOMETpHieckue (op-
2) Teopema cCUHYCOB
MYIIBI B ©3MEPHUTENBHBIX pa00TaX HA MECTHOCTH.
3) Teopema KOCUHYCOB
4) Pemienne TpeyrolabHUKOB
5) CkansipHoe npou3BeieHne
BEKTOPOB
5) KoHTpOJILHBI TecT 1o
Teme “Pemmenne
TPEYI0JIbHUKOB”
IMpaBuibHbIE 12 DopMynUpoBaTh ONpe/esIeHIe IPAaBUIBHOIO
MHOTOYTOIbHHKH MHOTOYTOlTbHUKA; (bopMYJEHpOBaTB TEeopeMbl 00
1) TIOHSTHE MPABHIBHOTO OKPY)KHOCTAX, ONHCAHHOH OKOO NPaBAIILHOTO
MHOTOYTOIbHHKA MHOTOYTOTBHHKA ¥ BIIMCAHHOHN B HETO; 3HATH H

2) Hexotopsie coiicTBa
NPaBHIIBHBIX MHOTOYTOJIEHUKOB

UCTIONB30BaTh (POPMYITBI [UIsl BRIYMCIICHNUS TUTOMAIN
MIPaBIJILHOTO MHOTOYTOJIBHHUKA, €T0 CTOPOHBI U pagiyca
BITMICAHHON OKPY>KHOCTH; CTPOUTH IPABHIbHBIC
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3) ITocTpoeHne MpaBUIIBHBIX MHOTOYTOTBHUKH, B TOM YHCJI€, B BUPTYaIbHBIX
MHOTOYTOJTbHUKOB reOMETPUYECKUX KOHCTPYKTOpaX; OObSICHATH OHATHUS
4) InuHa OKpYXKHOCTHU JUTHBI OKPY>KHOCTH U IUTOIIAIN KPYTa; 3HATh ()OPMYIIBI JIs
5) IInomans kpyra BBIYKCIIEHHS JUTMHBI OKPY)KHOCTH ¥ JUTUHBI TYTH, TUIOLIa 11
6) KOHTpO/ILHBI TecT 10 Kpyra Y ILIOLAA KPyroBOro CEKTOpa; IPUMEHATD 3TH
Teme “IlpaBuiabHBIC (OpMYIIBI I PELICHUH 3a/1a4.
MHOIOYI0JIbHUKH”
6 IMousiTHe ABUKEHM S 10 OOBACHATH, YTO TAKOE OTOOPAKCHUE IJIOCKOCTH Ha ce0s U B
1) OTo6pakeH e MIOCKOCTH Ha KaKOM CIyJdae OHO Ha3bIBACTCS IBMKCHUEM IIIIOCKOCTH;
cebst OOBSICHATH, YTO TAKOE OCEBasi CAMMETPHS, LIEHTpaIIbHAsS
2) HoHsiTre JBHKEHHS CUMMeETpHs, apajeabHbli IepeHoC U OBOPOT;
3) OceBast CHMMETpHS 000CHOBBIBATh, YTO ITH OTOOPAXKEHHSI TNIOCKOCTH Ha ceds
4) [{eHTpaTbHAast CHMMETPHS SIBJISIIOTCSI IBKEHUSIMU; OOBSICHSTD, KAKOBA CBSI3b MEXKTY
5) TToBopoT JBIDKEHUSIMU U HAJIOXKEHUSMU; WLTIOCTPUPOBAaTh OCHOBHBIE
6) TapaienbHbIil TepeHOC BHJIbI IBUKEHUI, B TOM YHCII€ C IOMOIIBIO KOMIIBIOTEPHBIX
7) Ilpeobpa3oBanue mogoous HPOrpamMm.
8) KoHTpo/IbHBII TecT 1o
Teme “JIBM:keHHe”
7 Hrorosslii 2
KOHTPOJILHBIN TeCT
8 IloBTOpEHUE 7
KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHUE
Hara K | [InanupyeMsble pe3ynbTaThl
Tema paszzena, Tema | on MeTanpeIMeTHbIE YHUBEpCAIbHBIX yueOHbIX aerctBui (YY]I) puMey
Ne ypOKa - aHue
n/ da BO
o [Moan| qa | TPeIMETHBIE JIMYHOCTHBIE HO3HABATEILHLIC
pEryIsSTHBHBIE KOMMYHHKAaTHBHBIE
co
B
IToBTOpEHUE. 1 Beipaxkats
Pemenue 3amau. 3HaTb U yMeTb MIOJIOXHUTENBHOE OT- Iepenaror Omnpenenenue nenu
NPUMEHSATH HOLLEHUE K IIPOLECCY COZlepKaHNE B YI; pabora mo YMmerh
TEOPETHYECKHIT TIO3HAHKS; IPUMCHSATE | cyxatoM BHE, CTposT | COCTABICHHOMY IUIaHY | MPEACTABIATE H
1 MaTepHa, H3ydeHHpIH | MPABHIIA IEIOBOIO JIOrMYecKue et U CPaBHHUBAIOT CBOU OTCTanBaTh CBOIO
B Kypce TeOMETPHH 8 COTPYAHHUYECTBA; paccyk/IeHH i peleHus ¢ TOYKY 3pEHUS,
KIacca pH PeIeHH OLIEHHBATh CBOIO ANTOPUTMOM peIlIeHHs] | apryMEHTHUPOBATh
3a[a4 Ha IOBTOPCHNE yueOHyio 3ajad.
JIeSITENbHOCTb,

12




HacTpauBaThCs Ha
HU3y4YeHUe npeaMeTa

IToBTOpenue.
Pemenue 3amgauq.

3HaTh U yMETh
IPUMEHATH
TEOPETUUECKUU
MaTepuall, U3y4CHHBIH

Beipaxars
MOJIOKUTEIIBHOE OT-
HOILIEHHE K NPOIECCy
MIO3HAHUS; IPUMEHATh
MIpaBUJIa EJI0BOIO

Ilepenator
conepKkaHue B
CXKaToOM BH/JC, CTpOS{T
JIOTUYECKHUE IIETTH

Ormpenenenue uenu
V]I; pabora o
COCTaBJICHHOMY ILIaHY

YMmeTs
MPENCTABIATh U

B Kypce TeOMeTpUH 8 COTPYIHHYECTBA; paccyxKIeHui U CPaBHUBAIOT CBOU OTCTauBaTh CBOIO
KJacca pH PeleHnH OIICHUBATH CBOIO pemieHus ¢ TOYKY 3PECHUS,
3a1a4 Ha [IOBTOPEHHE y4eOHyI0 ANTOPUTMOM PEUICHUS | apryMEHTHPOBATh

JEATEIHHOCTB, 3ajad.
HacTpauBaThCs Ha
n3y4eHHe IpenMera
BekTopsbl 12 4
[HonsTne BexTopa. 3HaTh NOHSITUS: Beoipaxkath CrposiT noruueckue | BHocAT KOppeKTHBBI U | AJEKBaTHO
PaBenctBO BEKTOp, Ha4aJo U TIOJIOXHUTENBHOE OT- LIETIN pacCyXICHUH JIOTIOJTHEHNE B HCTIONB3YIOT CBOIO
BEKTOPOB. KOHEII BEKTOpa, HOIIIEHHE K TIpoIeccy CIOCOOBI CBUX pedb JuIs
HYJIEBOM BEKTOp, MO3HAHUS pelieHuit JIUCKYCCHUU U
KOJIJICHHApHBIE, apryMeHTaluH
COHAIIPaBJICHHBIE, CBOEH NMo3UIMH
MPOTHBOHATIPABICHHBIC
BEKTOphl. YMETh
1n300paXkaTh BEKTOPHL.
OTKnagpIBaHe 3HaTh onpeneneHue Beipaxxats Beiaensitor Bepho cocrasisitor ‘YcTaHaBiIuBaOT U

BEKTOpa OT JaHHOH BEKTOpAa M PaBHBIX MTOJIOKUTENBHOE OT- KOJIMYECTBEHHBIC IUTaH BBITOTHEHUS CpaBHHUBAIOT

TOYKHU BeKkTOpoB. Hayuutscs HOLLIEHUE K IIPOLIECCY XapaKTEPUCTUKHU JIeHCTBUM pa3HbIe TOYKU
0003Ha4YaTh U TIO3HAHUS 00BEKTOB, 331aHHbIE 3peHus, 3aTeM
n300paXkaTh BEKTOPHI CJIOBaMU MPUHUMAIOT

OKOHYATEeNbHOE
peleHue

Cymma 1Byx 3HaTh oreparuo Oco3HaBath CBOU Co3aatoT CTpYKTYpy [IpenBocxuiaror [Tnanupyrot obmue

BEKTOPOB. 3aKOHBI CYMMBI JIByX BEKTOPOB, | TPYJHOCTH U B3alMOCBS3€il BpPEMEHHBIE CITIOCOOBI PEIICHHS

CIIOXKEHUS 3aKOHBI CIOKEHUS CTPEMUTHCS K UX CMBICIIOBBIX €MHUL[ | XapaKTePUCTUKU

BekTOpoB. [IpaBmiio BEKTOpOB. [IpaBuiio TIPEOIOIICHUIO, JAI0T TEKcTa JIOCTHKECHUS

rapajuieorpaMma napasuiesorpaMma CaMOOIIEHKY CBOMX pe3ynbrara (OTBEYatoT

JNEUCTBUN Ha BOIMPOC «KOTIa

Oymet pe3ynbrar?»
CyMMa HECKOIBKIX 3HaTh OTEepannio dopMupoBaTh CormocTaBmusioT Pabora mo C nocrato4Ho
BEKTOPOB. CYMMBI TpEX 1 Oonee yCTOHYMBOI XapaKTepPUCTHKH COCTABJICHHOMY IUTaHY | TOYHO ¥ MOJHO

BEKTOPOB. YMETH
CTPOUTDH BEKTOP,
paBHBIN cyMMe

MOTHBALIUH H
3aKpeIUICHHIO HOBOT'O
Marepuaia

00BEKTOB 110 OTHOMY
HJIU HECKOJIBKUM
MIPU3HAKAM,

U CPaBHUBAIOT CBOU
peLIeHus ¢
AITOPUTMOM PELICHUSI

BBIPpAXKAaIOT CBOU
MBICJIA 110
PEOICHUIO 3a0a4
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HCCKOJIBKUX BEKTOPOB,

BBIABIIAIOT CXO/ACTBa

3a1a4.

UCTIONB3Ys MPaBUIO U pa3Iuuus
MHOTOYTOJIbHHKA
7 Brruurtanue 3HaTh ONEPaLHI0 dopMupoBaTh ComnocTaBmnsioT Pabora mno JocraTtouno
BEKTOPOB BBIUUTAHUS IByX MOJOKUTENBHOE XapaKTepUCTUKU COCTaBICHHOMY IUIaHy | MOJHO U TOYHO
BEKTOPOB, OTHOIIIEHHUE K yuEOe, 00BEKTOB I10 OZIHOMY | ¥ CPaBHHMBAIOT CBOM BBIPAXAalOT CBOIO
MPOTHUBOINOIOKHBIX JKeJNaHHe NIPHoOpeTaTs | MM HECKOJIBKUM peleHus ¢ TOYKY 3pPEHUS IPU
BEKTOPOB HOBBIE 3HAHUSI. MIPH3HAKAM, aNTOPUTMOM PEIIECHUS] | PELICHUU 3a/a4
BBIABIISIOT CXOJCTBA 3aJ1ad ¥ BEIOOP BEPHOT'O
U pa3auyus pELICHHUS.
8 Pemrenue 3ana4 no YMeTh NpUMEHSTH @®opmupoBath HaBbIKH | COBEPIIEHCTBYIOT YETKO MPOEKTUPYIOT YMmeroT cirymars
TEME: «CI0KEHUE U MIPABUJIO TPEYTOJbHUKA | aHAN3a, TBOPYECKON HaBBIKH PELICHUS MapupyT peleHust JpyT ApyTa,
BBIYUTAHHE U MIPABUIIO AKTMBHOCTH 3a11a4 1o TeMe, 3a]1a4, 3aKpersis JIOCTATOYHO TOYHO
BEKTOPOB» napaenorpaMmma BBIIEIAIOT TOJIBKO MPOIIEHHBII MaTepHall | U IOIHO
CYIIECTBEHHYIO 4aCTh MOKAa3bIBAIOT CBOIO
JUISL pelIeHust 3a71a4 TOYKY 3pECHHUS TIPU
peLIeHUH 33134
9 YMHOXEHNE Ilo3HakoMuThCs C ®opmupoBars neieBbie | COBEpIICHCTBYIOT YETKO NPOEKTUPYIOT YMeroT ciyiarh
BEKTOpa Ha YUCIIO MOHATHEM YCTaHOBKH y4eOHOM HaBBIKH PELICHUs MapuIpyT pemeHust JIpyT ApyTa,
«YMHOXKEHHE BEKTOpa JeSITeTbHOCTH 3a/a4 1o Teme, 3ajiad, 3aKperuisis JIOCTaTOYHO TOYHO
Ha umcio». Hayuntsca BBIIENIAIOT TOJIBKO MPOIIeHHBII MaTepuan | U MOIHO
(dopmynupoBaTb CYILIECTBEHHYIO 4acTb MOKAa3bIBAIOT CBOIO
CBOMCTBAa YMHOXEHUS JUISL pellieHus 3a1a4 TOYKY 3pEHUS IPU
BEKTOpa Ha YHUCIIO, pelIeHUH 33134
HAY4UTHCSI CTPOUTH
BEKTOp, YMHOXKEHHOE
HA YUCIIO
10 YMHOXEHHE IToznakoMuThCS C ®opmupoBars 1eneBblie | COBEPIIEHCTBYIOT UETKO NMPOEKTUPYIOT ‘YMeroT cnymarh
BEKTOPA Ha YUCIIO HOHATHEM YCTaHOBKH y4eOHOMH HaBBIKH PELICHUS MapLIpyT pelIeHust JpyT Opyra,
«YMHOXKEHHE BEKTOPa JESITENBHOCTH 3a/1a4 1o TeMe, 3aJ1a4, 3aKperss JIOCTaTOYHO TOYHO
Ha yucao». Hayuntbes BBIJETSIOT TOJIBKO MPOMJAECHHBINA MaTepuall | U MOIHO
(opmynupoBaTh CYIIECTBEHHYIO 4aCTh MOKAa3bIBAIOT CBOIO
CBOMCTBAa YMHOXXCHHUS JUISL pEILIeHUs 3a1a4 TOYKY 3PEHUS IPU
BEKTOpa Ha 4HCIIO, peLIeHUH 331a4
HAY4UTbCS CTPOUTH
BEKTOp, YMHOKEHHOE
Ha 49HCIIO0
11 IIpumenenue IlosnakoMuThCs C DopMUPOBATH HABBIKUM | YCTaHABIUBAOT CaMoCTOATeNIbHO OOMeHuBaIOTCS
BEKTOPOB K orepanusIMu COCTaBJICHUS MIPUIUHHO- (bopMyITUpYIOT 3HAHUSIMH MEXTY
peLIeHHIo 3a1a4 CIIOXKEHUS, BBIYMTAHUS, | aJropurMa CIIE[ICTBEHHBIE CBA3U | MO3HABATENbHYIO LI€b | YJIEHAMU I'PYIIIbI

YMHOXKCHUS BEKTOpa Ha
YHUCJI10. Hay‘lI/ITLCH
IMPpUMCHSATH CBOMCTBA

BBITIOJIHCHUS 3aJaHU A,
HaBBIKOB BBIIIOJTHCHUA
TBOPYCCKOI'0 3aJIaHus.

U CTPOUTH MapuIpyT
peleHus B
COOTBETCTBHH C LIENBIO.

JUISL TIPUHSATHSI
3¢ PEeKTUBHBIX
COBMECTHBIX
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JNIEUCTBUM HaJ
BEKTOpaMu Ipu
pELIEHNH KOHKPETHBIX
3a/1a4.

peueHui

12 Cpennsis nuHUsA ITo3HakoMuThCS € ®opmupoBath HaBbIKH | CpaBHUBATH [MpuauMaroT YmeroT Opath Ha
Tpanenuu TIOHATUEM CPEAHSAS COCTaBJICHUS pas3ynuHble OOBEKTHI: | MO3HABATEIbHYIO LENb, | ceOs MHUIHNATUBY B
JIVHYSL TPATIELHH, ITOpUTMA BBIJICTIATH W3 COXpaHSTh €€ pu OpraHM3aIMN
TeopeMoH o cpenHeit BBIMTOJTHEHUS 33/1aHAS, | MHOXKECTBA OJIMH WM | BBIITONHEHWH 33JaHUI, | COBMECTHOTO
JIMHUH Tparelyy, HaBBIKOB BBITTOJIHEHHUS | HECKOJBKO OOBEKTOB, | YETKO BBHITONHSAIOT JIeCTBUS
Hay4YHUThCS peIaTh TBOPYECKOTO 33J]aHs. | MMEIOIIHX O0IIHe TpeboBaHUS
3aJa4u. CBOWCTBa
13 Pemenne 3amaq Hayuanthcs pemars ®opmupoBath HaBEIKH | OmpenensiTsb [MpuaRUMaroT ‘YmeroT Opath Ha
npocreimme aHaNN3a, OCHOBHYIO U MIO3HABATEIbHYIO LIETb, | ce0s MHUIMATUBY B
TEOMETPHUYECKHE COIOCTABJICHUS, BTOPOCTETICHHYO COXpPaHSTh e€ pu OpraHM3aIMn
3a[a4u , ONHUPAsICh HA CpaBHEHHS nHpopmaIuo BBINTOTHEHNUH 33JaHUH, | COBMECTHOIO
paHee u3y4eHHbIE YETKO BBITTOIHSOT JIEUCTBUS
CBOWCTBA BEKTOPOB, TpeOoBaHuUs
HAXOOUTh CPEIHIOKO
JIMHUIO TPaNeluu 1o
3a/laHHBIM OCHOBaHMSAM
14 KonTponbsHas Hayuutscst npumensts | @opmuposars HaBelku | BeiOuparts Hanbonee | [Ipoektupyror Perynupyrot
pabora Nel o TEOpPETUYECKUM caMmoaHasu3a, s ekTrBHbIE MapIIpyT MPEOJOIEHHsT | COOCTBEHHYIO
Teme: «BexTopbi» Marepuan, U3y4eHHbIH | CaMOKOHTPOIS CIIOCOOBI pelIeHus 3aTpyIHEHUN B JISTENbHOCTD
Ha TpeIbIAYIIX 3aa4u oOyueHnn yepes HOCPENCTBOM
YpOKax, Ha MPAKTUKE BKJIIOUEHHE B HOBBIE MUCbMEHHOH peun
BU/IBI ACSATEIBHOCTH
(bopMbI
COTPYIHHYECTBA
MeToa koopauHart 10 u
15 Paznoxenue ITo3HakoMHUThCS € dopMupoBaTh Beinendars u CpaBHUBaTh CBOM VYuaTca ynpaBisiTh
BEKTOpA MO JBYM MOHATHEM JKeJlaHWs 0CO3HAaBATh chopMyIIupoBaTh crnocob aencTBus ¢ MOBEJICHUEM
JTAHHBIM HEKOJJTMHEAPHBIX CBOM TPYIHOCTH 1 npobnemy U3BECTHBIM napTHEpa-yoex1aTh
HEKOJIJTMHEAPHBIM BEKTOPOB, C JIEMMOM CTPEMUTHCS K UX ANTOPUTMOM pEIlEeHUs. | €ro,
BEKTOpaM TIPEOIOJICHUIO, KOHTPOJINPOBATH,
TIPOSIBIIATD KOPPEKTHUPOBATh U
CITIOCOOHOCTH K OLICHNBATH €TO
CaMOOLIEHKE CBOUX IEUCTBUS
JIEHCTBUM, TOCTYIIKOB
16 Koopnunatst ITozHakoMuThCS C ®opMHUpOBATH Bribupats BHocuTs B pemienue HocTarouno
BEKTOpa MOHSITHEM KOOPAUHATEI | MOTPEOHOCTH OCHOBaHHSA U CBOHM KOPPEKTHBBI TOYHO U MOJTHO
BEKTOpa, IPABUIAMHI TIpuodpeTeHns KPHUTEPHH TSI MOKa3bIBAIOT CBOIO

JIEUCTBUS HaL

MOTHBAIIMH K MPOIIECCY

CpaBHEHHUS,

TOUKY 3pPEHUsI IPU
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BEKTOpaMuU o0yueHus cepuaryi, peleHnH 3a1a4
KiaccuuKaIum
00BEKTOB

17 IIpocreiimue ITozHakoMHUTBCS C ®dopmupoBarh LeneBbie | Boiaensits BHOCUTH KOPPEKTUBBI OddexruBHO
3a/1audl B MOHATHEM paguyc- YCTaHOBKH y4eOHOMH KOMMYECTBEHHBIE U JIOTIOJIHEHYS B COTPYAHUYAIOT B
KOOpAMHATAX BekTop. Hayuntbcs JESITENbHOCTH XapaKTepUCTUKU COCTaBJICHHBIE TUIAHBI rpynmax mnpu

cOpMyIHPOBATH U 00BEKTOB, 33aJJaHHBIC peleHuH 3a1a4
JTIOKA3bIBATh TEOPEMY O CIIOBAMH

KOOpPAMHATE BEKTOPA.

ITo3HakOMHUTBCS €

hopmymoit st

BBIUHCIICHHSA

KOOpPAMHATHI BEKTOPA

10 €0 Ha4YaJly ¥ KOHITY.

18 IIpocreiimue Hayuutscs dopMupoBaTh HaBbIKU | BbeLAensTh TONbKO CpaBHHBAThH CBOM YmeroT
3a/1a4d B chopmynrpoBarth 1 OCO3HaHHOr0 BbIOOpa CYIIECTBEHHYIO 9acTh | CIOCO0 AeHCTBHS C MPEACTABIATh
KOOpAMHATAX JIOKa3bIBaTh (hOpMYILy 6onee 3¢ exTHBHOrO JUIS PEIICHUs 3a/1a4i | U3BECTHBIM KOHKPETHOE

JUIA BBIYHCIICHUS crioco0a pereHus AITOPUTMOM pEIIeHUsT | COmep)KaHHe U

KOOP/AMHATHI CEPEUHBI coo0mare ero B

oTpe3Ka MUCbMEHHOU
dhopme.

19 Pemrenue 3anaq ITo3HakoMuThCS € @dopMupoBaTh HaBBIKM | BeraenuTs maBHoe | OnpenensaTs VYcraHaBIUBaOT U
METOJIOM IpaBUIaMU JeHCTBUI peleHus 3a1a4 1no CTPYKTYpUpPOBATh MOCIEe10BaTENbHOCTD CPaBHUBAIOT
KOOpAMHAT HaJl BEKTOPaMHU C AITOpUTMY 3a1aqy MPOMEXKYTOUHBIX pa3HbIE TOUKU

3aJaHHBIMH JieficTBui [is 3peHus, MPEKIe
KOOpAHHATAMH. MOTYYCHUS KOHEYHOTO | YeM IPUHSATH
Hay4auThcst BEIBOAUTH pe3ynbTara OKOHYATEITBHOE
hopmymBI s pemeHne
HAXOXKICHUS

KOOpAMHAT BEKTOPA,

KOOpP/AMHAT CEpPEeANHBI

oTpe3Ka, JITUHBI

BEKTOpa 10 eTo

KOOpAMHATAM,

paccTosHUE MEXKITY

JIBYMSI TOYKaMH,

pelarts 3aa4u

METOJIOM KOOpJIMHAT.

20 YpaBHeHUe ITo3HakoMuThCS € ®dopmupoBats yMeHUs | BeiaensaTs u CpaBHUBaTh CBOM VYuatca ynpasisiTh

OKPYXHOCTH BBIBOZIOM ypaBHEHUS HPABCTBEHHO- (opMynmupoBaTh Crocob aeicTBus ¢ MOBEICHUEM
OKPYXHOCTH. STUYECKOTr0o npobnemy U3BECTHBIM napTHEpa-yoex1aTh
Hayuurscs OLEHUBAaHUS ANTOPUTMOM pEIIEeHUs. | €ro,
hopmympoBaTh YCBaWBacMOTO KOHTPOJTUPOBATH,
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HOHATHE YPAaBHEHUS
JIMHUU HA IUIOCKOCTH,

COIepIKaHUsI

KOpPpPEKTHPOBaTh U
OLIEHUBATh €r0

pelaTh 3aJaqHm. JieficTBUs
21 YpaBHeHHE NPsAMOit ITozHakoMHUTBCS C dopMHUpOBAThH CaMoCTOsITeNIbHO CraBuTh yU4eOHYIO AprymMeHTHpOBaTh
BBIBOZIOM ypaBHEHUS OCO3HaHHOCTb CBOMX COCTaBJIATh AITOPUTM | 3aJady Ha OCHOBE CBOIO TOUKY
npsimoil. Hayuutbcs TPYAHOCTEU U peleHys 3a1a4u COOTHECEHUsI TOrO, UTO | 3PEHUs, CIOPUTH U
COCTaBIIAITh YPABHEHUE | CTPEMJICHHS K UX YK€ U3BECTHO U OTCTauBaTh CBOIO
psMOi 1o MIPEOIOJIEHHUIO, YCBOEHO, U TOT0, YTO MO3ULHIO
KOOpZIMHATaM JIByX €€ CIIOCOOHOCTH K HEU3BECTHO.
TOYEK, peuiarh 3aJadu CaMOOLIEHKE CBOUX
JNEUCTBUN
22 Pemenue 3anau o Hayuutscs ®opMHUpOBATH BoccranaBnusatb [Ipoextupyror ‘YcTaHaBIuBaOT U
TeMe: «YpaBHEHUE (hopmymrpoBaTh TIOJIOKUTEIBHOTO MIPEIMETHYIO MapIUpyT NPEONOIEHHUS | CPAaBHUBAIOT
OKPY’KHOCTH. [paBWiia ACHCTBUM HaJl | OTHOLLUEHHUS K YUEHHIO, | CUTYaLUIO, 3aTpyJHEHUI B pa3HbIE TOUKU
YpaBHeHUE BEKTOpaMU C T103HABaTENbHOMN ONHCAHHYIO B 3a7a4e, | oOydeHnu uepes 3pEHUs, IPEXKIE
HpHMOﬁ)) 3a1aHHBIMHU ACATCIIbBHOCTHU BBIACIIUTH TOJIBKO BKJIFOUCHHUEC B HOBBIC 4YEM IIPUHATH
KOOpJAUHaTaMH (CyMMa, TTIaBHOC JIA BUAbI ACATCIbHOCTHU U OKOHYATCJIbHOC
Pa3HOCTh, YMHOXCHHUE peleHus 3a1a4u. (bopMbI peleHue
BEKTOpa Ha YHUCIIO), COTPYAHHUYECTBA
BBIBOZIUTH (hOPMYJTBI
KOOpAAMHAT BEKTOpa
yepe3 KOOPAHHATEL €ro
Hayasa 1 KOHIa,
KOOPZIMHATBI CepEeIUHbI
OTpe3Ka, AJIUHBI
BEKTOpa 110 €ro
KOOpJAMHATaM U T.1I.
23 Pemenue 3anau HayuuTtscs pemars ®opMHUpOBATH YMeTh BBIBOAUTH [Ipunumats [IposiBasATH
MIPOCTENIINE 3a1a4n YCTOHYUBOU CIIEACTBHUA U3 [I03HABaTEIbHYIO LIETb TOTOBHOCH K
METOAOM KOOPAMHAT, MOTHBAlLlUY K aHAIMU3Y, | UMEIOUIUXCS B U COXpaHsATh €€ MpU 00CYXICHHIO
BBIYMCIATH [UIUHY U HCCIIEN0BAHUIO YCIJIOBUM 33Ja41 BEITIOTHEHUN YYEOHBIX | Pa3HBIX TOUEK
KOOpAMHATHI BEKTOPA, JTAHHBIX JIEUCTBUM, YETKO 3peHUs U
YTOJI MEXKTY BBINOJIHATH BBIPa0OTKE OOIIEH
BCKTOpaMu Tpe6OBaHI/I$I IO3UIIM N
[I03HABaTEIbHOU
3a]1a4u
24 KonTponsHas Hayuntbes npumenste | @opmupoBarh HaBblkd | BeiOuparts Hanbonee | IIpoektupyror Perynmupyror
pabora Ne2 o TEOpeTU4eCKUi caMmoaHaJIu3a, s dekTrBHBIE MapIIpyT MPEOoIeHHsT | COOCTBEHHYIO
Teme: «Metox Marepuan, U3y4eHHbIH | CaMOKOHTPOINS CIIOCOOBI pelIeHHs 3aTpyIHEHUN B JIeSITEbHOCTD
KOOpPAMHATY Ha NMPebIAYIIHX 3aa4u oOyueHun yepes HOCPECTBOM

YpOKax, Ha MPAaKTHUKE

BKIIFOYCHUEC B HOBEBIC
BUABI ACATCIbHOCTHU U

(hopMEI

MMHCHbMEHHOMN peun
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|

|

| COTPYIHUYECTBA

CooTHOIIEHUSI MeKIY CTOPOHAMM U YIJIAMM TPeYroJibHHKA, CKAJISIPHOE 1T

OU3BCACHUC BCKTO

poB (144)

25 Cunyc, KOCHHYC, 1 | Io3HakoMHTBCS C DopMHUpOBaTH AHaIM3UpOBaTh Brinemnstor u oco3nator | OcozHaBaTh

TAHTEHC yIa MOHSITHEM CHHYCA, TIOJIOXKHUTEILHOTO 3a7adqy, BBIACISS TO, YTO YCBOECHO M YTO | Ka4e€CTBO M yPOBEHb
KOCHHYCa, TAHTCHCA U | OTHOLICHMS K YUEHHIO, | IVIaBHOE emé momyexKar YCBOCHHUSI.
KOTaHTeHCca JJIS YIJIOB | TO3HABaTENbHON YCBOGHHIO,
ot 0° mo 180°. JeATENbHOCTH
Hayuutbca
(hopmMyTHpoOBaThH U
JIOKa3bIBaTh OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXJIECTBO, BBIBOJIUTh
(dhopMyIsl 1s
BBIYHCIICHUS
KOOpAMHAT TOYKH U
(hopMyIBl IpUBECHUS

26 Cunyc, KOoCHHYC, 1 | Hayuurbcst BRIBOIUTH ®dopMupoBaTh BoccTanaBnuBars CnngaroT cBo criocod | YMEIoT cirymarh u
TaHTEHC yIya (hopmybl, yCTOHYMBOM MIPEAMETHYIO JIEWCTBHUS C 3TATIOHOM CIIBILIATH APYT

CBSI3BIBAIOLIIE CHHYC, MOTHBALMH K CHUTYalIHIO, Jpyra, 10CTaTOYHO
KOCHHYC, TaHTCHC, MpoOIEMHO-TIONCKOBOM | ONMHCAaHHYIO B 3a/ade, MIOJTHO ¥ TOYHO
KOTaHTEHC OJJHOTO U JEATEITBHOCTH BBIJIETIUTH TOIBKO BBIPAYKAarOT CBOU
TOr'0 )K€ yIJIa, pemarh IJIaBHOE JUIS MBICITH

3a[a4H 10 TEME. peLIeHus 3a1a49u.

27 Cunyc, KOCHHYC, 1 | Hayuurtbcs BRIBOOUTH ®opMupoBarh HaBbIKA | BberaensaTs dopMupoBaTh ‘YcTaHaBIUBaOT U

TaHTEHC yIa (hopMyiry OCHOBHOTO aHaM3a, TBOPYECKON 0000OMIEHHBIH CMBICTT | OCO3HAHHOCTH CBOMX CPaBHHBAIOT
TPUTOHOMETPUYECKOIO | MHULIUATUBHOCTU U u popmanbHyIO TPYRHOCTEH U pa3HbIC TOUKH
TOXIECTBA, AKTUBHOCTHU CTPYKTYpPY 3a7a4u CTPEeMJICHHS K UX 3peHHsL, IpexIe
npocreiinme Gopmyibt MIPEOONCHUIO, 4eM HpUHSATH
MPUBENEHUS, CIOCOOHOCTH K OKOHYATeIbHOE
OIpeNeNATh 3HAUCHUE CaMOOIIEHKE CBOMX peleHue
TPUTOHOMETPUYECKUX JieficTBuit
(YHKUMH IS YIIIOB OT
0° no 180°no
3aJJaHHBIM 3HaYCHUSIM
YIJIIOB.

28 Teopema o 1 | Hayuurscs ®dopMupoBaTh YMeTh BEIBOIUTH OneHuBarhb Pa3BuBats ymeHue
IUIOLAAH ¢dhopmynupoBath 1 MOJOKUTEIILHOTO CIEACTBUS U3 JIOCTUTHYTBIN UHTErPUPOBATHLCS B
TPEYyroJIbHUKA JIOKa3bIBaTh TEOPEMY O | OTHOIIEHMS K YUCHHIO, | MMEIOIIHNXCS B pe3ynbTar TpymIy

TUTOIIA ! KENaHUs IPUOOPETaTh | yCIOBHH 3a/lauu CBEPCTHHUKOB U
TpeyroiabHUKa. 3HaTh HOBBIE 3HAHUS, YMEHUS | TAHHBIX CTpOUTH

¢dhopmyiry rromagu MPOAYKTUBHOE
TPEYTOJIbHUKA. B3aUMOJICHCTBHE CO
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Hayuutbca pemars

CBEPCTHUKAMU U

3a/1a4y [0 TeMe. B3pOCIBIMU
29 Teopema cuHYCOB U Hayuutscs dopMupoBaTh YMeTb 3aMeHsTh Onpenensats VYMeroT nepeBoanuTh
KOCHHYCOB ¢dhopmynupoBath 1 yCTOWYHBOMH TEPMUHBI MOCIIE10BaTeIbHOCTh KOH(IMKTHYIO
JIOKa3bIBaTh TEOPEMBI MOTHBAIMH K OIIpEAEIeHUSIMU MIPOMEKYTOUHBIX CHUTYaIHIO B
CHUHYCOB U KOCHHYCOB, | M3Y4EHUIO U JIEUCTBUH JUIs JIOTMYECKUH TUIaH 1
MPOBOIHTH 3aKpEIUIEHHIO HOBOTO TIOJIyYEHHUSI KOHEUHOTO | pa3peraror e€ Kak
JIOKa3aTeNbCTBO pe3ynbrara 3a7aqy depes
TEOpEMbI M IIPUMEHSThH aHaJIM3 yCIIOBUH
e IIpH penIeHny 3a1a4d
30 Pentenne HayuuTbcst BBIBOIUTH @®opMHpOBATH HABBIKOB | YMETh BEIBOJUTH CocTaBisTh IUIAH U IIposiBnaTs
TPEYTroIbHNUKOB TEOPEMBI CHHYCOB H OpraHM3aIMY aHAIN3a | CIIEICTBHS M3 MOCIIEA0BATETHHOCTD TOTOBHOCTH K
KOCHHYCOB. CBOEH IeATEIIbHOCTH HUMEIOIIUXCS B IEUCTBUM 00CYXICHHIO
ITo3HakomMuThCA 1 YCIIOBUH 331291 Pa3HbIX TOYEK
BBIBOZIUTH (DOPMYJIbI JAHHBIX 3peHUs U
JUTS BBIYUCIICHUST BBIPaOOTKE OOIIIEH
TUTOLIAAH MO3ULIUN
napaenorpamma.
Hayuautscs pemars
3a/1a4dl [0 TeMe.
31 Pemenune Hayuautscs pemars @DopMUpPOBATh HABLIKOB | BriaensaTs CraBuTh yueOHYIO Hntepecyrotcs
TPEYTONbHUKOB TPEYTrOJbHUKH 110 IBYM | paboThI 1o anroputMy | ¢opmaibHyio 3aja4y Ha OCHOBE 4y)KUM MHEHUEM U
CTOpOHaM U Yroi CTPYKTYpY 3aJa4u COOTHECEHUsI TOrO, UTO | BBICKA3bIBATh CBOE
MEX/1y HUMH, 110 YK€ U3BECTHO U
CTOpOHE U YCBOEHO, U TOTO, 4YTO
NPUISKAIINM K Hel HEHU3BECTHO.
ymiaMm, o TpéM
CTOpOHaM
32 M3mepuTtenbHbie Hayuutscst ®opMupoBaTs HaBEIKK | Bergensats o0bekTer 1 | [IpenBocxumiaror YMeroT ciyiarh 1
pabotsI (hopmynmupoBath 1 aHaIN3a, IIPOLIECCHI C TOUKH BpPEMCHHBIE CIIBIIIATH APYT
JIOKa3bIBATh TEOPEMBI COIOCTABJICHUS, 3pPEHUS LIENIOT0 U XapaKTePUCTHKH JpyTa, TOCTaTOYHO
CHHYCOB U KOCUHYCOB, | CpaBHEHUS JacTei JIOCTHKEHUS MIOJTHO ¥ TOYHO
hopmymny st pe3ynbrata (OTBEYaIOT | BBIPAXKalOT CBOU
BBIYUCIICHUS Ha BOITPOC «KOra MBICIIN
Iomaaen Oyzmer pe3ynbrar?y
TPEYToNbHUKA U
napaenorpamma.
ITo3HakoMuUThCS €
MeToaMHU
M3MEPUTETBHBIX paboT
Ha MECTHOCTH.
33 Pemenne 3ama4 no 3HaTh MOHATHE yIIa ®opmupoBats HaBbIKM | BoccranaBnuBaTh IMpoextuposarb [MposiBisTH
TeMe: MEXKIY BEKTOpaMHu. COCTaBIICHUS IIPEAMETHYIO MapuIpyT NPEOAONIeHNs | TOTOBHOCTb
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«CooTHOIIeHUs Hayuutbcs anropuT™Ma CUTYaLHIO, 3aTpyIHEHUH B aJIeKBaTHO
MEXJy CTOPOHAMU (dopmynupoBaThb BBINOJIHEHUS 33/IaHMs, | ONMCAHHYIO B 3aJa4e, | 0Oy4eHUH dyepes pearupoBath Ha
U yIaMu oIpeaeNeHue HABBIKOB BBIMOJIHEHNS | BBIAEIUTH TOJIBKO BKJIIOUEHHE B HOBBIE HYXJIbI APYTHX,
TPEYTONBHUKA CKaJIIPHOTO TBOPUYECKOTO 3a/laHKs. | TJIaBHOE A BUJIBI IEITEALHOCTU U | OKa3bIBaTh IIOMOIIb
MIPOU3BEACHUS peleHus 3aa4n. (bopmbl U SMOLIMOHANBHYIO
BEKTOpPOB, pelaTh COTPYAHHUYECTBA HOAJIEPHKKY
3a/1a4M [0 TEME. napTHEpaM
34 VYron mexnay Hayuutscst ®opMHUpOBATH Bribupats Bug Oco3HaBaTh caMOro YcTanaBnuBaoT
BEKTOPAMH. (hopmymupoBats 1 MTOTPEOHOCTH rpadudeckoi ce0sl KaK IBIKYIIYIO JIOBEPUTEIIbHBIE
CkaysipHOE JIOKa3bIBaTh TEOPEMY O | NIPUOOpETEHUs MOJENH, afleKBaTHOM | CHIIy CBOETO HAy4EHHs, | OTHOLICHUS
MIPOU3BEICHUE CKaJIIPHOM MOTHBALIMHU K TIPOLIECCY | BBIAECICHHBIM CBOIO CITOCOOHOCTB K
BEKTOPOB NPOU3BEIECHUHU IBYX o0yueHns CMBICIIOBBIM MOOMIN3AINHN CHIT U
BEKTOPOB B eIMHULIAM SHEPTUH, BOIIEBOMY
KOOpIMHATAaX, PEeNIaTh YCHIINIO- K BBIOODY B
3aJa4u 10 TEME. CUTYaLluu
MOTHBALIMOHHOTO
KOH(]JIMKTA, K
HPEOI0TICHHUIO
MPEensTCTBUIN
35 CxansipHoe Hayuutscs dopmupoBars yMmenus: | Brioupats 3HaKO- IIpensocxumaror IIposiBaATH
MIPOU3BE/ICHHE (dhopmynupoBath 1 KOHTPOJIUPOBATh CUMBOJIMYECKHE BpPEMEHHbBIE YBaOKUTEIBHOE
BEKTOPOB. JIOKa3bIBATh TEOPEMY O | IPOLIECC U PE3YIBTAT CpeAcTBa s XapaKTEepPUCTUKU OTHOUICHHE K
CsoiicTBa CKaJIIPHOM JESTENbHOCTH MOCTPOEHUS MOJIENN | JOCTHXKEHUS napTHEpaM,
CKaJIIPHOTO MIPOU3BENECHUH JBYX pe3ynbrara (OTBEHalOT | BHUMAaHHE K
MIPOU3BENEHMUSL. BEKTOpPOB B Ha BOIPOC «KOTza JUYHOCTHU IPYTOrO,
KOOpAMHATAX, PEIIATh OyneT pe3ynbTar?» aJIcKBaTHOE
3a/1a4M [0 TEME. MEKIMYHOCTHOE
BOCIIPHUSITHE
36 CkamsipHOE 3HaTh U ®opMHUpOBaTh HABBIKK | BrIpaxars cMBICT CoCTaBIATH IUTaH U OMnucHBaOT
MIPOU3BEICHUE (hopmynupoBaTh aHalln3a, TBOPYECKON CUTyalluu MOCIIE0BATENLHOCTD CoZepIKaHue
BEKTOPOB U €r0 OIpefeNeHne MHUIMATUBHOCTH U Pa3IMYHBIMH JIeCTBUI. COBEPIIAEMBIX
CBOMCTBa CKaJIIPHOTO aKTUBHOCTH CcpencTBaMu JEUCTBUM C LIEIIBIO
TIPOM3BEICHUS (pUCYHKH, CXEMBI, OpHEHTAINH
BekTOpoB. HayunTtscs CHMBOJIBI, 3HaKH) MpeAMETHO-
¢dbopmynupoBath 1 MPaKTUYECKON MU
JIOKa3bIBaTb TEOPEMY O JIpyroi
CKaJIIPHOM JIeSITENbHOCTH.
MpPOU3BEEHUU ABYX
BEKTOPOB B
KOOpAMHATaX, PeNlaTh
3a/1a4M [0 TEME.
37 Pemrenne 3agaq 3HaTh U dopMupoBaTh Beipaxars cTpykTypy | BHOCHTE KOppeKTHBEI Hcnone3ytot
¢$hopmynupoBaTh [I03HABATENbHBII 3aJ1a4 Pa3HbIMHU U JIONOJIHEHYS B IIPaBUJIbHBIE
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ompeseneHue UHTEpeC cpencTBaMu crocod cBOUX S3BIKOBBIE CPEJICTBA
CKaJIIPHOTO JieiicTBuil B ciydae JUISL OTOOpasKeHHs
MPOU3BEICHUS PacXOKIACHUS STaJIOHA, | CBOMX MBICIEH
BEKTOPOB. peabHOrO JICHCTBHS
38 Kontponbsnas 1 | Hayuurtscst npumensts | ®opmuposars HaBelkn | BeiOupats HanbOonee | [Ipoektupyror Perynupyror
pabora Ne3 o TEOpeTHYECKUH caMoaHaJIn3a, s¢eKTrBHBIE MapIIpyT NPEoOIEHHs | COOCTBEHHYIO
TeMe: MarepHuai, U3y9eHHbIH | CaMOKOHTpPOIS CIOCOOBI pelIeHus 3aTpyTHEHUH B JIeSITENIHOCTD
«CooTHOUICHUS Ha MPEABIIYIINAX 3a7a9u oOyueHHn yepe3 MOCPEACTBOM
MEX1y CTOPOHAMH YpOKax, Ha PAKTHUKE BKJIFOYECHHE B HOBBIC MMCBMEHHOH peun
1 yIilaMu BU/IBI ACATEIBHOCTH H
TPEYTOIBHUKA. (b opMbI
CkasipHOE COTPYIHHYECTBA
MIPOU3BEACHHE
BEKTOPOB.»
JJIMHA OKPYKHOCTH U IJIOIIaAb Kpyra (12y9)
39 IIpaBunbHbIIL 1 | [ozHakoMuTBCS C dopMupoBaTh CosnaBatb CTpyKTypy | BHOCAT KOppekTuBBI M | Yuarcs pa3pelarsb
MHOTOYTOITbHHK TIOHSATHEM TIPABUIIBHBIA | MTOIOXKHUTEIHFHOTO B3aNMOCBSI3eH JIOTIOJTHEHUS B KOH(JIMKTBI, NCKATh
MHOT'OYTOTbHUK. OTHOILCHHUS K YUCHHIO, | CMBICIOBBIX €IMHHL[ | COCTABJICHHBIE IIAHBI Y OIICHHUBATh
Hayuutscst BBIBOIUTE JKETaHUsI IpUoOpeTaTh | TEKcTa aJBTEPHATUBHBIC
hopmymsI s HOBEIE 3HAHUS, YMCHUS CIOCOOBI PEIICHNS,
BBIYHCIICHHS yIIa MPUHAMATB
HpaBHIBHOTO N- OKOHYATENIbHOE
YTOJBbHUKA, pemaTh pelieHue
3aJa4u 110 TEME.
40 OKpYy>KHOCTB, 1 | Hayuurtbcs DopMuUpoBaTh Brinenarts Oco3HaBaTh caMoro ‘YmeroT 6path Ha
OIHCaHHasl OKOJIO (dopmynupoBaTh U HONOKUTEIHLHOTO KOJTMYECTBEHHBIE ce0sl Kak IBIKYLIYIO ce0sl MHULMATHBY B
MPaBUIBHOIO JIOKa3bIBATh TEOPEMBI OTHOIIIECHUS K YICHHUIO, | XapaKTepUCTUKU CHITy CBOETO HaydeHMs, | OpraHU3aIMU
MHOTOYTOJTbHHUKA U 00 OKPYXHOCTSIX, N03HABaTEIbHON 00BEKTOB, 3aJIJaHHBIE | CBOIO CIIOCOOHOCTH K COBMECTHOTI'O
BITMCAaHHAs B OIMCaHHOI OKOJIO JeATELHOCTH, CIIOBAaMHU MOOWIM3AIMK CHIT U JIeUCTBUS
MIPaBUIBHBINA NPaBHILHOTO JKeNaHWs IpuodpeTaTh SHEPTUH, BOJICBOMY
MHOT'OYTOJTbHHK MHOT'OYTOIbHUKA U HOBBIE 3HAHUS, YCHIIHIO — K BEIOOpPY B
BITMICAHHOH B yMEHHS, CUTYalllu
MIPaBUIIBHBINA COBEpILEHCTBOBATh MOTHBAIIHOHHOTO
MHOT'OYTOITBHUK HMEIOIIHeCs KOH(]JIMKTa, K
MPEOI0TECHUIO
PEensATCTBUN
41 DopMyIbl U1t ITozHakoMuThCS C ®opMHUpOBATH [IpoBoauTh aHaN3 OnpenensaTs VYuyarca pazpelarh
BBIYHCIICHUS BBIBOZIOM (hOpMYII, OCO3HAaHHOCTb CBOMX CIOCO0O0B pEUICHUS MOCJIEA0BATEIHHOCTD KOH(JIMKTBI, HCKATh
TUTOLIA ! CBSI3BIBAIOIINX TPYIHOCTEH U 3aJa4u ¢ TOIKH MPOMEKYTOUHBIX U OIICHUBAaTh
MIPaBUIILHOTO paauychl BIUCAaHHOM U | CTpPEMIICHHUS K UX 3pEHUS UX JEUCTBUH IS aJbTePHATUBHBIC
MHOT'OyTrOJIbHHKA, OIHUCaHHOK IPEOIOIICHUIO, PaLOHATBHOCTH U MOJIyYEHNSI KOHEUHOTO | CHOCOOBI peleHus,
€ro CTOPOHBI U OKPY>KHOCTH CO CIIOCOOHOCTH K SKOHOMHYHOCTHU pe3yabpTara MPUHUMATD
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paauyca
BITMCAHHOI
OKPY>KHOCTH

CTOPOHOM NPaBUJIBHOIO
MHOTI'OYT'OJlIbHUKA.
HayuauTtscs pemars
3a/1a44 110 TEME.

CaMOOIIEHKE CBOUX
IeHCcTBUHA

OKOHYATeIbHOE
pereHue

42

Pemenue 3anau no
TEMe:
«IIpaBUIBHBIN
MHOTOYTOJTBHUK

ITo3HakOMHUTECS CO
crocodoamu
MOCTPOCHHUS
TIPaBUIIHHBIX
MHOTOYTOJTEHUKOB.
Hay4auTscst BEIBOOUTE
hopmymsI st
BBIYMCIIEHUS IIIOMIAAN
MIPABUILHOTO
MHOTOYTOJIBHHKA, €TO
CTOPOHBI U PAJANYCOB
BIIMCAHHOMN U
OITMCaHHOM
OKPY>KHOCTEH,
(opmyay,
BBIPAXKAIOLIYIO
IUIOIIAb
TPEYTOJIbHUKA Yepe3
TIEPUMETP U Painyc
BITMCAaHHOM
OKPYXKHOCTH, CTPOHUTH
TIPaBUIBHBIC
MHOTOYTONbHHUKA

®DopMupoBaTh
YCTOHYUBOU
MOTHBALIH K
N3y9EHHIO U
3aKpEIUIEHHIO HOBOT'O

BoccranasinuBarh
NpeaAMCTHYIO
CUTYyalluLo,
OIMMCAaHHYIO B 3a1a4¢C,
BBIJICIIUTH TOJIBKO
TTIaBHOC 1A
peuicHu 3aJa9u.

IIpoexTupoBars
MapIIpyT IpeooIeHHs
3aTpyqHEHUI B
o0y4eHnH depes
BKJIIOYECHHE B HOBBIC
BU/IBI ACATEIBHOCTH H
(b opMbI
COTPYIHHIECTBA

IposiBsaTH
TOTOBHOCTb
aJIeKBaTHO
pearupoBarh Ha
HYXIIBI IPYTHX,
OKa3bIBaTh IIOMOIIb
¥ SMOILMOHAIBHYIO
HOAIEPKKY
napTHépam

43

Jn1Ha oKpy»XHOCTH

ITo3HakoMuUTBCA €
BEIBOZIOM (hOPMYJIBI,
BBIPAYKAIOLLEH JUTUHY
OKPY)KHOCTH uepe3 eé
panuyc, 1 HopMyIIbI
JUIST BBIYUCIICHU S
JUIMHBI yI'd
OKPY>KHOCTH C
3a/laHHOI rpagycHOM
Mepoi. Hayuutbcs
pemiarh 3aJa4u 1o
TeMe.

®opMHUpOBATH
YCTOHYUBOH
MOTHBAINH K
MPOOIEMHO-TTOMCKOBOM
JeSITETbHOCTH

Bribupars,
COIOCTABIISIT U
000CHOBBIBATh
CIIOCOOBI PEIICHUS
3a1a4

CraBuTh yueOHYIO
3ajJjady Ha OCHOBE
COOTHECEHUS TOTO, YTO
yX€e U3BECTHO U
YCBOCHO, H TOTO, YTO
e11€ HeU3BECTHO.

Ucnonp3ytor
MIpaBUIHHBIE
SI3BIKOBBIE CPEACTBA
JUTSL OTOOpaXKEHHSI
CBOMX MBICIIEH

44

Pemenue 3anau no
TeMme: «/nrna
OKPYKHOCTID

ITo3HakoMuThCS €
BBIBOZIOM (hOPMYIIBI,
BBIpayKaroLen JUINHY
OKPY)KHOCTH uepe3 e

CDOpMI/IpOBaTL HaBBbIKOB
OpraHu3alru aHal1nu3a
cBOCH JACATCIbHOCTHU

Bei6upats
CMBICIIOBBIE €IMHHIIBI
TEKCTa U
YCTAaHABJIMBATh

IIpoexTuposars
MapIIpyT IPeooIeHHs
3aTpyqHEHUI B
0o0y4eHHH depes

YMeErT nepeBoauTh
KOH(IMKTHYIO
CHTYaLHIO B
JIOTHYeCKUil IUIaH U
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panuyc, 1 HOopMyIbI
JUIS| BBIYUCIICHUS

OTHOLICHUSA MEXKIY
HUMU

BKJIIFOYCHUEC B HOBBIC
BUAbI ACATCIBHOCTU U

pasperarb 3Ty
3ajayy yepes

JUINHBI 1yTU (bopmbI aHaJIu3 yCIIOBHIL.
OKPYXXHOCTH C COTPYAHHUYECTBA

3alaHHOH rpagycHOI

Mepoil. Hayuutbcst

pemars 3aJa4y mo

TEME.

45 IInomans kpyra u ITo3HakoMuThCS € @dopMupOBaTh LIENEBBIX | YMETh BRIOMPATh OueHuBarhb HocraTouno

KpYrOBOIO CEKTOpa MOHATHEM KPYrOBOH YCTaHOBOK y4cOHOM 0000mEHHBIC JIOCTUTHYTBIN TOYHO H IIOITHO
CEKTOp U KPYrOBOM JESTENBHOCTH. CTpaTerysl peleHns pe3ynbTar MOKa3bIBAIOT CBOIO
CETMEHT, C BBIBOIOM 3a]1a4u TOYKY 3pPEHUS IPU
IUIOIAA KPYTrOBOIO peleHnH 3a1a4
CEKTOpa U KPyroBOro
cermeHTa. Hayuntecs
pemIats 3aa4u o
TEME.

46 Pemenue 3anad o IlosnakoMuThCs C ®dopMupoBarh HaBbIKM | Boccranasiusarh IIpoextupoBarsb JocTtarouno
teme: «lInomane BBIBOZIOM (hOPMYJIBI aHau3a, TBOPUECKOMH MIPEAMETHYIO MapuIpyT NPEoAOJIEHHs | TOUHO U MOJIHO
Kpyra ¥ KpyroBoro IUTOIIAIN KpYyTa. WHUIIMATUBHOCTH U CUTYaLUIo, 3aTpynHEHUH B MOKAa3bIBAIOT CBOIO
CEKTOpa» HayuuTtscs pemars aKTUBHOCTHU OIIMCAHHYIO B 33Ja4e, | OOy4eHUH dyepes TOYKY 3pEHUs NIpU

3a/1audl [0 TEME. BBIJICIUTh TOIBKO BKJIIOUEHHE B HOBBIE peleHnH 3a1a4
IJIaBHOE JUIS BUJIBI 1EATENLHOCTHU U
peleHus 3aa4n. (bopmbI
COTPYAHHUYECTBA

47 Pemrenue 3agaq HayuanTscs pemars dopMupoBaTh OcymectBnars nouck | IlpuanmMars Hntepecyrorcs
3a/1a4¥ Ha IPUMEHEHUE | MOIOKUTEIbHBIE U BBIJICTICHHE MO3HABATENbHYIO 1IETb, | UY)KUM MHEHHEM U
hopmymBI s OTHOIICHUS K yuEO0e, HEOOXOIUMOH COXpaHSTh e€ Mmpu BBICKA3BIBAIOT CBOE.
BBIYMCIICHUS IUIOIAAN, | JKEIaHWA MpHoOpeTats | MH(OpMaIun BBITTOTHEHUHN YIEOHBIX
CTOPOHBI IIPaBWJIBHOTO | HOBBIE 3HAHUS U JIEHCTBHIA,

MHOTOYTOJIbHHKA U YMEHHUSL. pETYIINPOBATh BECh

paauyca BIUCAHHON MPOLIECC UX

OKPYXHOCTH BBITIOTHEHHSA U YETKO
BBITIOTHATD
TpeOOBaHUS
MI03HABaTEIbHON
3aJa4u.

48 Pemenue 3anau Hayuutscs pemars DopMHUpOBATH IIpumensaTh METOIBL IIpensocxumaror IIposBstor
3a/1auyl ¢ IPUMEHEHUEM | JKeJIaHHUsSl OCBaNBaTh nH(pOpMAaITMOHHOTO BpPEMEHHBIE TOTOBHOCTh
dopmy, HOBBIE BH/IBI MIOHCKA XapaKTepUCTUKU aJIeKBaTHO
(hopmynupoBaThb JESTENbHOCTH, JIOCTHOKEHUS pearupoBath Ha
OIpeeNeHNs y4acTBOBATh B pe3ynbrara (OTBEHAIOT | HYXIBI APYTHX,
HOPaBUIBHOIO TBOPYECKOM Ha BOIPOC «KOIja OKa3bIBaTh IOMOLIb
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MHOI'OYTOIbHUKA, CO3U/IATENbHOM OyneT pe3ynbrar?» Y SMOLIMOHAIBHYIO
JIOKa3bIBaTh TEOPEMBI nporecce TOJICPIKKY
00 OKpY)XHOCTIX, napTHépam
OIMCaHHBIX OKOJIO
MIPaBUIIBHOTO
MHOT'OYTOTbHUKA U
BIIMCAHHBIX B HHUX.
49 Penienne 3anaq Hayunutscs pemrats ®opmupoBath HaBbIKH | CTpYKTYpHUpOBaTh BuocsaT koppekrussl 1 | [IposiBisior
3aj]auyl Ha [TOCTPOCHUE | PabOTHI IO AJITOPUTMY | 3HAHHUSA JIOTIOJTHEHUS B YBa)XXHTEIBHOE
MPaBIILHOTO COCTABJICHHBIE TUIAHBI OTHOIIEHHE K
MHOTOYTOJTbHHKA, napTHEpaM,
(hopmynmupoBats 1 BHHMAaHHUE K
OOBSICHATH MOHATHSA JMYHOCTH JIPYyToTo,
JUTUHBI OKPY’KHOCTH, aJIeKBaTHOE
TUTOIIAIN KpyTa, MEXIJIMYHOCTHOE
JUIMHBI JyTH, TUIOIIAAA BOCIIPUATHE
KPYroBOT'O CEKTOpa 1
KPYrOBOT'O CErMEHTA.
50 KonTponbsHas Hayuutscst npumensats | @opmuposars HaBelku | BeiOuparts Hanbonee | IIpoektupyror Perynmupyror
pabora Ne4 o TEOpeTHYECKUI caMoaHai3a u s¢dekTrBHBIE MapIIpyT MPEOOICHHs | COOCTBEHHYIO
Teme: «J{nnHa MarepHuai, U3y4eHHbIH | CaMOKOHTDPOJIS CIIOCOOBI pelIeHHs 3aTpyIHEHU B JIeSITeNIbHOCTD
OKPY>KHOCTH, Ha IpeIbIAyIIX 3a]1a9u oOyueHHn yepe3 MOCPEACTBOM
TUTONIAIh KPYTa U YpOKax, Ha MPAKTHKE BKJIIOYCHHE B HOBBIC MCBMEHHOH peun
KpPYTOBOTO BU/IBI ACSATEIBHOCTH
CEeKTOpa.» (bopmbI
COTPYIHHYECTBA
51 OTtoOpaxeHne IToznakoMuThCS C ®opMupoBaTh HaBEIKK | BriOupats Hanbomnee | Cinu4aroT CBO crmoco0 | YMEIOT ¢ IIOMOIIBIO
IUIOCKOCTH Ha ceOsl. TOHSTHEM OCO3HaHHOTO BEIOOpa 3¢ deKTUBHBIC NIEHCTBUS C ATATIOHOM BOIIPOCOB
[onsarue oTOOpakeHUe Hambonee CHOCOOBI penIeHNs JIOOBIBATh
JIBIDKEHUSL. IJIOCKOCTH Ha ceos, 3¢ P EeKTUBHOTO 3a1a4n HEIOCTAIOITYIO
TIOHSITHE JBVKCHHSL. crocoba pemeHnst HH) OpPMAITHIO
52 CaoiicTBa [To3HaKOMHUTECS CO DopMHUpOBaTH Oco3HaHHO U Crnnaatot cBoit cioco6 | ITnmanupyror obmrue
JIBH)KEHUSL. CBOMCTBAMU YCTOWYHBOM TIPOU3BOJIBHO JIEUCTBUS C 3TATIOHOM CIoCcOoOBI pemeHus
JBHKCHHUA, OCCBOM M MOTHUBAIUN K aHAJIN3Y, CTPOUTH PCUYEBBLIC
ueHTpaanoﬁ HCCIICA0BAHUIO BBICKA3bIBAHUA B
CUMMETpPUEH. YCTHOH U
MMUCBMEHHOU (opme
53 Pemenue 3anad o Hayuutbcs DopMHUpOBATH Boccranasnusars IIpoextupyror YmeroT Oparh Ha
teme: «[loHsTHE (dhopmynupoBaTh JKEJaHHUsI 0CO3HaBaTh MIPEAMETHYIO MapIIpyT NPeooieHus | cedsi MHUIIMATUBY B
nsrkeHust. Ocesast onpeseneHue CBOM TPYIHOCTH U CHUTYaIHIO, 3aTpyIHEHUH B OpraHu3alyu
U LIEHTpaJIbHAs HapasuIelIbHOro CTPEMUTBCS K UX OIIMCAaHHYIO B 33Ja4e, | OOy4eHUH dyepes COBMECTHOT'O
CUMMETPHS» HepeHoca ¥ MoBOpoTa, | MPEoIoJICHHIO, BBIJICTIUTH TOIBKO BKJIFOYCHHE B HOBBIC JIeWCTBUS
OCYIIECTBIISTH TIPOSIBIISATD TIIaBHOE JUIS BUJIBI AESTEIHHOCTH U
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napaieabHbIN CIIOCOOHOCTH K peleHus 3a1a4qn. (bopmbl
MepeHoC U MOBOPOT CaMOOILIEHKE CBOUX COTPYAHHUYECTBA
¢buryp JEHCTBUI, NOCTYIKOB

54 [NapannenbHsit ITo3HakoMuUThCS € dopMupoBaTh ITonumars u CnnyaroT cBoi criocod | YMET ¢ HOMOIIbIO
NIEPEHOC MOHSATHEM JKEeJIaHUs OCBauBaTh a/IeKBaTHO OLICHUBATh | AECUCTBHSA C 3TAJIOHOM, | BOIPOCOB

rapauleNbHbIN HOBBIE BH/JIbI SI3BIK CPEACTB 00HApYKUBAIOT JI0ObIBaTh
HepeHoc. JeATEIbHOCTH, MaccoBOH OTKJIOHEHHS ¥ OTVINYUS | HENXOCTAIOIIYIO
[To3HakoMuTBCS C y4acTBOBATh B nHpopmarn OT 3TaJIOHa. nH(popMaIuro
YTBEPXKJIEHUEM, YTO TBOPYECKOM

napasuIebHbIN CO3UIATEIEHOM

MIEPEHOC — €CTh nporecce

nBrxeHue. Hayuntbes

pelaTh 3a4a4u 1o

TEME.

55 IToBopor ITo3HakOMHUTBCS C dopMupoBaTh yMEHHA | YMETh BEIOMPATh CraBuTh yueOHYIO ‘YMeIoT epeBOanuTh
TIOHSATHEM MTOBOPOT. HPaBCTBEHHO- Haunbonee 3ajaqy Ha OCHOBE KOH(IMKTHYIO
OcBouTs mpaBuiIa STHYECKOTO s¢dekTrBHbIC COOTHECEHHSI TOTO, YTO | CUTYAIHIO B
MOCTPOCHUS OLIEHUBAaHUS CIIOCOOBI pelIeHHs YK€ U3BECTHO U JIOTHYECKUH IJIaH U
TEOMETPUUYECKUX yCBaMBaeMOro 3a/a4u YCBOEHO, U TOTO, 4YTO pas3periarh 3Ty
¢uryp c cofiepKaHus eIé HEM3BECTHO. 3ajady 4epes3
UCTIONIb30BaHUEM aHaJIu3 yCIIOBHIL.
HOBOPOTA.

ITo3HakoMuThCS €
YTBEPXKJICHUEM, YTO
MIOBOPOT — €CTh
JIBIDKCHHE.

56 Pemenue 3anau: Hayuutscst ®opmupoBarh yMeHus | BoccranaBnuBaTh [Ipoextupyror AJlekBaTHO
«[lapamnenbHbIit (hopmynupoBaTh KOHTPOJIMPOBATH MIPEAMETHYIO MapIIpyT MPEOIOIECHHUA | HCIOIB3YIOT
nieperoc. [ToBopor» TOHSTHUS MIPOLIECC U PE3YIbTaT CHUTYAIIHIO, 3aTpyTHEHUH B pedeBbIE CpenCcTBa

MapasuIeIbHOTO JEATEITBHOCTH OITMCAHHYIO B 3a7a4e, | OOydCHUH depe3 JUISL TUCKYCCHH U
HepeHoca 1 MoBOPOTA. BBIJICTIUTH TOIBKO BKIIFOYCHHE B HOBBIC apryMeHTalux
INIaBHOE UL BUJIBI ACATENBHOCTU U | CBOEGH ITO3HILIUH.
penIeHus 3a1a4n. (bopMsI
COTPYIHHUYECTBA
57 Pemenue 3anau Hayuutbes o0bsicusaTh | @opMmupoBarh HaBblkM | BeiOupath IIpunumars WuTepecoBaTbest

NOHATHA IBHKCHUA,
OCEBOU U LIEHTPaJIbHOU

caMoOaHaJIm3a u
CaMOKOHTPOJIA

OCHOBAHUS U
KpUTEpUU AJIs

MO3HABATEIbHYIO LETID,
COXpaHsATh €€ Ipu

CUMMETPHUHU CpaBHEHHS, BBITTOTHEHUH Y4eOHBIX
napanieabHOro cepualuu, JeiicTBuil,

HepeHoca 1 MoBopoTa, KaccuuKanuu peryaupoBarh Becbh
WIIIOCTPUPOBATH 00BEKTOB. HpPOLECC UX

MpaBUIa MOCTPOEHUS BBITNIOTHEHHS U YETKO
TEOMETPHYECKHIX BBITOJIHSTh

qy)KMM MHEHUEM U
BBICKA3bIBAaTh CBOE.
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¢uryp c TpeOoBaHuUs
UCTIONIb30BaHUEM MIO03HABaTEIbHON
0CEBOH U IIEHTpaIbHOU 3a/1a4u.
CUMMETPHHU
NapaJuIeNnbHOro
TepeHoca 1 MOBOPOTA.
58 Penienne 3anaq Hayuutscst 00bsicHaTs, | POpMHpOBaTh HABBIKM | YCTaHABINBATH IMpenBocxumaior Berynars B nuanor,
KaKOBa CBSI3b MEXIY aHaM3a, TBOPYECCKON TIPUYHUHHO- BpPEMCHHBIE y4acTBOBAaTh B
JBIDKCHUSIMU U MHHALMATUBHOCTHU U CIJICIICTBEHHBIE CBSI3H | XapaKTEPUCTHKU KOJUIEKTHBHOM
HaJIOKCHUAMH, aKTHBHOCTH JIOCTHKECHUS 00CyXaeHNH
WLTIOCTPUPOBAThH pe3ynbTarta (0TBe4aroT | mpobiem
OCHOBHBIE BHIbI Ha BOIIPOC «KOTa
JIBIDKCHHHA Oyzet pe3ynsrar?y
59 Pemenue 3anau Hayautscst 00bsicHATE, | POpMUpPOBATH Cocrapmnars nenoe u3 | [IpenBocxummaror [IposBisttoT
YTO TaKoe YCTOHYUBOH YyacTeH, BpEMEHHBIE TOTOBHOCTh
OTOOpaXKeHHE MOTHBAIIMHY K aHAJIN3Y, | CAMOCTOSTEIHHO XapaKTEePUCTHKU aJIeKBaTHO
IUIOCKOCTH Ha ce0sl U B | UCCIIEI0OBAHUIO JOCTpanBas, JIOCTHDKEHUS pearupoBath Ha
KaKOM CIy4ae OHO BOCTIONTHSS pe3yabTara (OTBEUAIOT | HYXBI APYTHX,
Ha3bIBACTCS HEIOCTAIOIIHe Ha BOMNPOC «KOT/a OKa3bIBaTh IOMOIIb
JIBIDKEHHEM KOMIIOHEHTBI OyneT pe3ynsrar?» U SMOLIMOHATBHYIO
IUIOCKOCTH, PellaTh HOAJIEPKKY
3a/1auyl [0 U3y4EHHOH napTHépam
TEME
60 KonTtponbenas Hayuutscst npumensts | ®@opmuposars HaBeIkM | BeiOupats Hanbonee | Ilpoektupyror Perynupyror
pabora Ne5 o TEOPETUYECKUH caMoOaHalu3a u s¢eKTrBHBIE MapIIpyT MPEOOIEHHsT | COOCTBEHHYIO
Teme: «JIBrKeHue.» MarepHuai, U3y9eHHbIH | CaMOKOHTDPOIS CIOCOOBI penIeHus 3aTpyTHEHUH B JIeSITENIHOCTD
Ha MPEABIIYIINAX 3a7a9u oOyueHHn yepe3 MOCPEACTBOM
YpOKax, Ha IPAKTHKE BKJIFOUECHHE B HOBBIC MICBMEHHOH pedn
BU/IBI ACSATETBHOCTH H
(dopmbl
COTPYIHHUYECTBA
61 006 akcmomax ITo3HakOMHUTBCS C ®opmupoBath HaBEIKH | CaMOCTOSTETHHO Beinenars u JleMOHCTpHpOBATH
IUTAaHUMETPHH aKCHOMaMH, pabOoThI IO ANTOPUTMY | CO3JaBaTh OCO3HAaBaTh TO, YTO CIIOCOOHOCTB K
MTONOKEHHBIMH B AITOPUTMBI YK€ YCBOEHO U YTO IMIIaTHH,
OCHOBY M3Y4EHUS JEeSITENbHOCTH IIPU eI TOIeKUT CTpeMJIEHHE
Kypca TeOMETpHH. pelieHuu npoodiaeM YCBOGHHIO, OCO3HABaTh | yCTaHABIUBATh
ITo3HakoMuUTHCA C TBOPUECKOTO U KauyecTBO M YPOBEHb JIOBEPUTEIIbHBIC
OCHOBHBIMH 3TallaMu MIOUCKOBOT'O YCBOGHHSL. OTHOIIEHUS
Pa3BUTHSI TEOMETPHUH. Xapaxrepa B3aUMOIIOHUMAaHHUSL.
Pemats 3amaun.
62 IToBTOpeHue. ITo3HakoMuThCS € DopMupoBaTh Beinendars u Onpenensats OnuceiBaTh
HavanbHeie OCHOBHBIMH dTaIrlaMu YCTOHYMBOM (dopmymupoBaTh MOCIEe10BaTEbHOCTD CofiepIKaHue
TeOMETPUYECKUE Pa3BUTHSI TEOMETPHUH. MOTHBAIIMHA K aHAIN3Y, | mpoliemy IPOMEXYTOUHBIX COBEpIIACMbIX
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CBEIICHUS. Pemiars 3anaun. HCCIIE0OBAHUIO JIEUCTBUM U1 JIEHCTBUI C LIENbIO
[apasnnensHbie MOJIyYEHHUSI KOHEUHOTO | OpHEHTAalUuu
TIpSIMBIE. pe3ynbrara HpenMeTHO-
NPaKTHYECKON Win
WHOH JesSTeIbHOCTH
63 IToBTOpeHue. Hayuntscst mpumensats | @opmupoBarh Omnpenenars CraBuTh yueOHYIO HUcnons3yror
TpeyronbHUKH. TEOpeTHIECKUI TI03HABATEIILHBIN OCHOBHYIO M 3aJ]adqy Ha OCHOBE NpaBUIbHBIC
Pentenne MarepHai, U3y4eHHbIH | MHTEpec. BTOPOCTETICHHYIO COOTHECEHUS TOTO, YTO | SI3BIKOBBIE CPENICTBA
TPEYroJIbHUKOB. pasee. nH}opmaruro yXKe U3BECTHO U JUISL OTOOpasKeHHs
YCBOEHO, M TOTO, YTO CBOHMX MBICITIEH
eIé HEU3BECTHO.
64 [ToBTOpenue. Hayuanthcst npumensts | @opMupoBaTh HaBHIKH | BeiiensTs obmiee u CrnuuatoT cBoit ciocod | OOMeHmBarOTCS
TpeyronsHUKH. TEOPETHIECKUH aHaNN3a, JaCTHOE, LIEN0E U JIEUCTBHS C 3TANOHOM, | 3HAHUSIMHU MEXIY
Pentenne MaTepuai, U3y9eHHbIH | CONOCTAaBICHUS, 9acTh, o01Iee U 00HaPYKHUBAIOT WICHAMH TPYIITBI
TPEYTrOJIbHUKOB. panee. CpaBHEHHS pa3IuYHOE B OTKJIOHEHHS ¥ OTIIMYUS | JUISl IPUHATHSA
H3Yy4aeMBbIX OT 3TaJIOHA. 3¢ G EKTUBHBIX
00beKTax; COBMECTHBIX
KIaccuUIUPOBATH peLICHUSIX.
00BEKTHI
65 IToBTOpEHue. Hayuutbca npumensats | GopMupoBarh LiEIEBbIE | YCTaHABINUBATh Oco3HaBaTh caMoro VYMEIT ¢ IOMOIIBIO
OKpyXHOCTB. TEOpeTHYECKUI YCTaHOBKH y4eOHOM aHaJIOTUH ce0sl Kak JIBIKYLIYIO BOIIPOCOB
Marepual 1o Teme: JEATENLHOCTH CHJIy CBOErO HaydeHUs, | 10ObIBATH
«OKpYXHOCTb» CBOIO CITOCOOHOCTH K HEJOCTAIOLYI0
MIPEOIOJICHUIO HH)OpMAITHIO
HOPENsATCTBUN U
CaMOKOPPPEKLIUH
66 [ToBTOpenue. Hayuutscst npumensts | @opmupoBarh HaBBIKM | BreimonuATs yueOnsle | Onpenensts Omnpenensts uenu u
YeTpIpEXyTronbHUKI TEOpEeTHIECKUH pa0oTHI 110 AITOPUTMY | 3a/1a4H, HE IMEIOIINE | MOCIEA0BATEIbHOCTh ¢yHKIIN
, MHOTOYTOJIbHUKH. Marepuai 1o TeMe: OIHO3HAYHOTO MPOMEKYTOUHBIX YYaCTHHKOB,
«HeTbIpEXYTrobHUKH, pelLieHust Lenen ¢ yuétom CIOCOOBI
MHOTOYTOITbHHUKH.» KOHEYHOTO pe3yabTara | B3aMMONEHCTBUS
67 Urorosas Hayuutscst mpumensats | @opmupoBats HaBEIKH | Beibupats Hanbonee | I[Ipoextupyror Perynupyrot
KOHTpPOJIbHAs TEOPETUICCKHMA caMoaHaj3a u 3¢ deKTUBHBIC MapIIpyT MPEOAONEHUS | COOCTBEHHYIO
pabota MaTrepuai, U3y4eHHbIH | CaMOKOHTPOIS CIOCOOBI PELICHUs 3aTpyIHEHUN B JIESITEeNbHOCTD
Ha NPenbIIYINX 3a]auu 00y4eHnH uepes MOCPEACTBOM
YpOKaXx, Ha IPAKTHUKE BKJIFOUCHUEC B HOBBIC MMMCbMEHHOU peun
BUAbI ACATCIBPHOCTHU U
(bopMbI
COTPYIHHYECTBA
68 [ToBTOpenue. Hayuutbcst npumensts | GopMupoBaTh HaBBIKK | YMETh OCYIIECTBISTh | CaMOCTOATENBEHO C nocraroyHoi
Bexkropsl. Meton TeopeTHYeCKU COCTaBJICHUS CHHTE3 KaK (dbopMynTHpoBaTh TIOJTHOTOH 1
KOOpPAMHAT. Marepual 1o Teme: JIropuTMa COCTaBJICHUE LIEJIOT0 | TI03HABATENbHYIO IIEb | TOUHOCTHIO
JBrxeHHs. «Bekropsl. MeTon BBINOJHEHMS 3aJaHusl, | W3 yacTer U CTPOMTbH JICHCTBHSA B | BBIPAXKaTb CBOU
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KOOPJIMHAT. HAaBBIKOB BBITIOJTHEHHUS COOTBETCTBUU C HEH MBICITH B

JBuxeHus.» TBOPYECKOTO 3aJJaHUsI COOTBETCTBUH C
3amagamMu U
YCIIOBUSIMU
KOMMYHUKAIIAA
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Y4eOHO-MeTOIUYECKOE M MATEPUATBHO-TEXHUYECKOe oOecneuyeHre yaeOHoro

npouecca

HOpMaTI/IBHLIe JOKYMEHTBI

1.
2.

®denepanbHbI TOCYTapCTBEHHBINA CTaHIAPT OOIIET0 CPEIHET0 00pa30BaHUSI.
dyHnaMeHTaTBHOE SAPO CoAepIKaHus oodiero oopasobanus / Poc. akaz. Hayk, Poc. aka.
obpazoBanus; mox pen. B. B. Koznosa, A. M. KonnakoBa. — 4-¢ uzn., nopad. — M. :
[Ipoceemenue, 2011.

[TpumMepHBIe TPOrpaMMBI 10 YYeOHBIM MpenmeraM. Maremaruka. 5—9  KIIacChl: MPOEKT. —
3-e uzz., nepepadb. — M. : [Ipocsemenue, 2011.

I'eomerpus. COopHuK pabounx nporpamm. 7—9 kiacchel : mocodue ais yuutenen
o0mreobpasoB. yupexaeHult / coctaBurens T. A. bypmuctpoa. — M. : [Ipocsemienue, 2011.

YyeGHO-MeTOAMYECKAS IUTEPATYpa

1.

I'eomerpusi: 7—9 k. / JI. C. AranacsiH, B. @. byry3os, C. b. Kagomues u n1p. — M.:
ITpoceemenue, 2004—2011.

I'eomerpusi: pabouas terpans: 9 k. / JI. C. AranacsH, B. ®@. byry30B, 10. A. T'mazkos, .
N. FOguna. — M.: IIpocsemenne, 2004-2011.

3ue b. I’ Teomerpus: nuaakt. marepuansl: 9 ki. / b. I. 3uB. — M.: [Ipocsemenue, 2004—2011.
W3yuenue reomerpuu B 7, 8, 9 kitaccax: MeToq, pekoMeHaanuu: K. s yuurens /J1. C.
AranacsH, B. @. Byry3os, 0. A. ['ta3koB u ap. — M.: [IpocBemenne,  2003—2011.
Muwenxo T. M. Teomerpusi: tematudeckue tectol: 9xi. /T. M. Mumenko, A. /1. banakoB. —
M.: IlpocBemienue, 2014.

MarepuajibHO-TEXHUYECKOEe U MH(POPMAIIMOHHOE 00ecredeHune

1.

YyacTHUKE 00pa3oBaTeILHOrO Mpoiiecca o0ecnedeHbl pabounMu MeCTaMu, BKITIOYAIOIUMU B
ce0s1 KOMITBIOTEP, TTOJIKJIFOYEHHBIN K HUHTEPHETY, MPUHTEP, CKaHEP, KOJTOHKH, HAYIITHUKH, BEO-
KaMephl.

[TporpamMmmMHOE 0OeCTIeYeHIE BKITFOYAET B C€0sl BUPTYaTbHBIC MATEMAaTHIECKIE KOHCTPYKTOPBI
JUTSI TOCTpOEHUS rpaduKoB GYHKITUN, BHITIOTHEHUS YEPTEkKEH, IPOBECHUS NCCICTOBAHUNA U
skcriepuMeHToB: “YKuBas Marematuka”, “Grapher”. JIonmoMHUTETEHO MOTYT OBITH YCTaHOBJICHBI
CBOOOIHO pacrpocTpaHseMble IporpamMmMsl “MareMaTuueckuii KoHCTpyKTOp 5.0” 1
“GeoGebra”.

B cootercTBum ¢ TpedboBanusmu ®I'OC co3nana nHpopMamoHHas cpea s MOAISPKKU
o0pa3oBaTenbHON eATEIBHOCTH yJaluxcs u negaroros: hitp://iclass.home-
edu.ru/course/view.php?id=71
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IlnanupyeMble pe3yabTaThl H3yUYeHHUsI Kypca

(Huxe chopmynupoBaHbl IIIAaHUPYEMBIE PE3YNIBTaThl U3YU4eHHs Kypca TeoMeTpHuH 7-9 Ki1accoB.
[TyHKTBI, OTHOCSIIUECS K 9 Ki1accy, B TEKCTE BBIJIEIEHBI KyPCUBHBIM MTOTYEPKUBAHUEM ).

Harnsignasi reomerpust

BrInnyCKHUK HAayqUTCS:

1.

4,

paciio3HaBaThb HAa YCPTCKaX, pUCYHKaX, MOACIAX U B OKPYKarOIIEM MHUPEC IIJIOCKUEC U
POCTPAHCTBEHHBIE T'€OMETPHUYCCKUE (PHUTYPHI;

pacrio3HaBaTh pa3BEéPTKU Ky0a, MPSMOYTOJILHOTO  MapajuIeiieuIie/a, PaBrUIbHON
MMUPAMUIbL, [IWJINHIPA U KOHYCA,

OIPECIIATH 110 IMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI TMHEHHBIE pa3Mephbl CaMoi (UTYpPHI U
Hao000pOT;

BBIUUCIIATH 00BEM MTPSIMOYTOJILHOTO MapasiiesIeuIea.

Bbll’lyCKHuK noay4unt 603MOINCHOCNIb.!

1.

BLIYUCTIAMb 00BLEMBL NPOCMPAHCINEEHHBIX 2EOMEMPULECKUX PUYD, COCMABLEHHBIX U3
NPAMOY20NbHBIX NAPALLEenUneoos;

yernyoums u pazeums npeoCcmasieHus 0 NpOCMpPaHCMEEeHHbIX 2eomempuyeckux guypax;
NPUMEHAMb NOHAMUE PA3EEPMKU 0151 BLINOTHEHUs. NPAKMUYECKUX PACUEMO8.

I'eomeTpuueckne Gpurypsi

BoimyckHuK HayuuTCs:

1.

7.

MOJIb30BATHCS SI3LIKOM T'€OMETPHUU ISl OMUCAHUS IPEAMETOB OKPY>KAIOIIETO MUPA U UX
B3alMHOI'0 PaCIOI0XKECHHUS,;

pacro3HaBaTh U U300paXkaTh Ha YEPTEKAX M PUCYHKAX T€OMETPUUECKUE PUTYPHI H UX
KoH(urypamuy;

HaxXONIWTbh 3HAYEHUs JJIUH JJUHEUHBIX 2JIEMEHTOB (PUTYP M UX OTHOIICHUS, TPATyCHYIO MEPY
yriioB ot 0 1o 180°, mpuMeHsist onpeieNieHHsI, CBOMCTBA U MPU3HAKK (DUTYP U UX IJIEMEHTOB,
oTHomIeHus: Guryp (paBeHCTBO, TOAO0HE, CHMMETPHH, TIOBOPOT, MapajlieIbHbINA IEPEHOC);
Onepuposambs ¢ Ha4aubHbLIMU NOHAMUAMY MPUSOHOMEMPUU U BLINOTHAMb dNeMEHMapHble
onepayuu Hao QYHKYUAMU V208,

pewanms 3a0ayu Ha 00KA3amenbCmeo, ONUPAACh HA U3YYEHHbLE CEOUCMEA Yueyp U OMHOUIeHUU
MeHCOV HUMU U NPUMEHSSA U3YHUEeHHbLE MeNn0Obl OOKA3AMENbCME;

peliaTh HECJIOXKHBIE  3a/1auyu Ha MOCTPOCHUE, IPUMEHSIS OCHOBHBIE AJITOPUTMbI IOCTPOCHHUSI C
MOMOUIBIO LIMPKYJISA U JTUHEUKH;

pemath NpoCTEHINE MIAaHUMETPUUECKHE 3a]]a4U B IPOCTPAHCTRBE.

Bbll’lyCKHuK noay4unt 603MOINCHOCNIb.!

1.

0811a0emb Memooamu peueHus 3a0ay Ha blYUCTIEeHUS U O0KA3AMeNbCMEd: Memooom om
NPOMUBHO20, MeNMOOOM NOO0OUS, MemMmOOOM nepebopa 8apuUarmos u Memooom
2e0MeMmpUYecKUx Mecm mouex;

NpuUodpecmiL ONblMm NPUMEHEHUs. an2eopauiecko20 U Mmpu2OHOMEmpUYecKo20 annapama u uoetl
OBUNCEHUS NPU PEULCHUU 2EOMEMPULECKUX 3A0aY;

061a0emb MPAOUYUOHHOU — CXEMOU peutelust 3a0a4 Ha NOCMPoeHUe ¢ NOMOWbIO YUPKYJISL U
JIUHEUKU. AHANU3, NOCMPOEHUe, OOKA3AMENbCMBE0 U UCCLe008AHUE,

HAYYUmsCsi peuams 3a0a4u Ha NOCMpoeHue Menmooom 2e0MempuUYecKo20 Mecma mo4ex u
Memooom noooodus;

npuodpecmiL ONnblm UCCIe008AHUS CEOUCME NIAHUMEMPUYECKUX PUSYD C NOMOUbLIO
KOMNbIOMEPHbIX NPOCPAMM,

npuodpecmi ONnblMm BbINOIHEHUS NPOEKNOE N0 MEeMaM. «eomempuueckue npeobpazosarus
Ha naockocmuy, «l[locmpoenue ompesxos no gopmyney.
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N3mepenune reoMeTpuYeCKUX BeJTHYUH
BhInycKHUK HayduTCS:

1. HCHONB30BaTh CBOMCTBA M3MEPEHUS JUIHH, ILIOIIAICH U YIVIOB IIPU PEIICHUH 3a1a4 Ha
HAXOXJCHHUE JUIMHBI  OTpe3Ka, JJIMHBI OKPYXKHOCTH, JUTUHBI YT OKPYKHOCTH, TPATyCHOM
MEpHI yIJia;

2. BBIYUCIATH JJIMHBI TUHEHHBIX 3JIEMEHTOB (PUTYp M MX YIJIbI, UCIIONB3Ys (DOPMYJIbI JITUHBI
OKPYKHOCTH M JIJTUHBI IYTH OKPYKHOCTH, (hopMyIbI IIomazaei ¢puryp;

3. gbluucaAmb nA0UA0U TPEYroIbHUKOB, IPSIMOYTOIBHUKOB, TTapajlIeIorpaMMOB, TPAICIUH,
KDY208 U CEeKINOpOos;

4. ebIYUCHAMb ONIUHY OKDYICHOCU, ONUHY OVeU OKDYICHOCHIU,

5. pewamb 3a0a4u HA 0OKAZAMENLCIMEO C UCNOAb308AHUEM (DOPMYIL ONUHBbL OKDYICHOCIU U OJIUHbL
oyeu okpyscHocmu, Gopmyn niouiadeu uyp;

6. pewamsb npakmuyeckue 3a0a4u, C6A3AHHbLLE C HAXOHCOCHUCM 2COMEMPUYECKUX BEIUYUN
(ucnonwv3ys npu Heobxo0UMoCmi CHPABOYHUKI 1 INeXHUYECKUe cpeocmea).

Boinycknux nonyuum 603mMoNCHOCMb:

1. ewvluucaams niowaou gueyp, CoOcmasieHHbX U3z 08yX Ui bonee NPAMOY20abHUKOS,
NApanienocpammos, mpeyeoibHuUKo8, Kpyea u CeKmopa,

2. 8LIMUCTSIMb NIOWAOU MHO2OY2OIbHUKOS, UCNOIb3YSL OMHOUWEHUsL PABHOBETUKOCHU U
PABHOCOCMABNIEHHOCMUL,

3. npuobpecmu onvim  NPUMEHEHUsl AN2eOPAUYECKO20 U MPULOHOMEMPUYECKO20 annapama u
uoetl O8UNCeHUsI NPU peuleHUul 3a0ad Ha 8bIYUCTeHUe NILOWAOel MHO20Y20lbHUKOS.

Koopaunarsi
BBITTyCKHUK HAy4IHUTCS:
4. ebluUCHAMb ONUHY OMPE3Ka NO KOOPOUHAMAM €20 KOHYOS, 8bIYUC/ISNb KOOPOUHAMbL CEPeOUtbl
ompesKa,
5. UCnoIb306amb KOOPOUHAMHBIU MEmMOO OJIA U3YYEHUS CEOUCHE NPAMbBIX U OKDYICHOCIE.
Bvinycknux nonyuum 603mMOMCHOCHb:
7. o081a0emb KOOPOUHAMHBIM __ MEemMOOOM Peuetus 3a0ay4 Ha 8blYUCTEHUe U 00KA3AMENbCMEO,
8. npuobpecmu onvlm UCHOAb30EAHUS KOMNLIOMEDPHLIX NPOZPDAMM Ol AHAAUZA YACIMHBIX CIVYAEs
B3AUMHO020 DACNOJIONCEHUSA OKDYIHCHOCIEU U NPAMbIX,
9. npuobpecmu onvlm 8bINOAHEHUS NPOekmos Ha memy «IIpumenenue KoopouHammo20 memooda
NpU peuteruy 3a0ay HAebIYUCICHUE U OOKA3AMETbCINEON.

BekTopsl
BBITTyCKHUK HAy4IUTCSI:

4. onepuposamb ¢ 6EKMOPAMU. HAXOOUMb CYMMY U PASHOCHb 08VX 8EKINOPO8, 3A0AHHbIX
2COMEMPUHECKU, HAXOOUNb 8EKMOD, PABHLILL NPOU3EEOECHUIO 3A0AHH020 8EKMOPA HA YUCIO,

5. Haxooumbv 0Jisi 6eKMOPO8, 3A0AHHLIX KOOPOUHAMAMU. OIUHY 6EKIMOPA, KOOPOUHANbL CYMMbL U
pasHoOCmu 08Yx U bojlee 6eKmMopos, KOOPOUHAMbL NPOU3EEOCHUSA  8eKMOpd HA YUCTO,
NPUMEHSISA NPU He0OX0OUMOCIU COYEemamelibHblil, NepemMecmumenbHblil U PACnpe0eumeibHblil
3AKOHbL;

6. 6LIUUCTIAMb CKANAPHOE NPOU3BEOCHUE BEKINOPOE, HAXOOUMb Y20l MENCOY 6EKMOPAMU,
VCMAanasiueams NepneHouKyISApHOCHb NPSIMbBILX.

Bbll’lyCKHuK noaYy4unt 603MOINCHOCNIb.!
1. oeradems BEKNIOPHbIM Memooom Oist peueruA 30044 HA BbIYUCTICHUE U 00Ka3ameﬂbcm80;
2. npuobpecmu onvim 8bINOAHEHUS NPOekmos Ha memy «IIpumenenue 6¢ ¢

novomer R RUSHY AR LH I e U Qorasamersemoy.
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MPUMOPCKOIO PAMIOHA CAHKT-METEPBYPIA, MakcumoBa EneHa OnerosHa,
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