MYHULMIIAJIBHOE BIO/KETHOE OBILEOBPA3OBATE/IBHOE YUYPEAKJAEHHUE-
OCHOBHAS OBIIEOBPA3OBATEJIbHAS HIKOJIA-MHTEPHAT UMEHU 3.K. THI'EEBA

r. MO310KA PECITYBJIMKA CEBEPHASI OCETUSA - AJIAHWS

PACCMOTPEHO COT'JIACOBAHO
MeToandeckuM 00beIMHEHHEM
yUUTENEH eCTECTBEHHO- 3aM6CTnT%Ub aupekTopa 1o YBP
MATeMaTHUECKOTO IMK/IA

/Toruuaesa A.T./|{2
AWM/K{‘ /bakuna E.A./ «A% OB 2020, >,

[IpoTokoa Ne s

ordf» JZ 2020w

PABOYAS ITPOTPAMMA
no zceomempuu
(@rOC 000).

Knacc: 9.
Vyurenpb: AHOXUHaA M.A.

Ilan cocmaenien Ha OCHO6e PeCcnyOIUKAHCKO20 DA3UCHO20 YHeOH020 NJIAHA 014
obweodpazosamenvHuix opeanuzauuii PCO-A, peanuzyrouiux npozpammot 00uiezo
oopazosanus Ha2020-2021yueonsiit 200



TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma o reomeTpuu A 9 Kiacca cocraBiieHa Ha ocHOBe DeneparbHOTO
rocynapctBeHHOro oOpasoBarenbHoro crangapra (PI'OC) m TpeboBanmii K pe3yibraram
OCHOBHOTro o00miero ooOpaszoBanus, npeactaBieHHbIXx B PI'OC. B Ilporpamme mnpeaycMOTpEHBI
pa3Butue Bcex 0003HaueHHBIX B OI'OC 0CHOBHBIX BHIOB JAESITENBHOCTH YYEHUKOB U BBIMIOJHEHHE
nener u 3ajad, nocrasiieHHBIX OI'OC.

[IporpamMmma pa3paboTaHa Ha OCHOBE CIEAYIONIMX HOPMATHBHBIX JTOKYMEHTOB H
METOJMYECKUX MaTepUasIoB:

@DenepanbHbIil TOCYIAapCTBEHHBI 00pa3oBaTENIbHBIA CTaHAAPT OCHOBHOTO OOIMIETO
o0Opa3oBaHUs, YTBEPXKICHHBIH NpHKa3oM MuHucCTepcTBa O00Opa3oBaHuWs W Hayku Poccuiickoit
Oeneparun ot «17» nekadps 2010 r. Ne 1897,

®denepanbHblii 3aKk0H 00 oOpasoBanuu B Poccuiickori Deneparuu Ne 273-03 or
29.12.2012;

@QenepalibHbIil  IEepeYeHb  y4eOHUKOB, YTBEPXKIAEH NpUKazoM MMHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoii @enepaunu ot 31 mapta 2014 1. No 253 «OO6 yTBepkaeHUN
denepaibHOTO TeEpeyHs y4eOHWKOB, PEKOMEHJIOBAHHBIX K WCIIOJIb30BAHUIO TPU peaTH3alUuu
UMEIONNX aKKPEIUTAIMI0 00pa30BaTelIbHBIX MPOrpaMM HAYaJbLHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero obmiero oopazoBanus» ¢ uaMeHeHusmMu ot 08.06.2015 r.;

[IporpammMbr  00mieoOpazoBaTenbHBIX — yupexaeHuid. [eomerpuss 7-9  Kiacchl.
Cocrasurens: bypmucrposa T.A., M.: [Ipocsenienue, 2014 r.

[Iporpamma cootBercTBYeT yueOHMKY ['eomerpus 7 — 9. VYyeOHuk i
obmieoOpazoBarenbubix  yupexaenuit. / JL.C. Aranacsn, B.®. byryso, C.b. Kanowmies,
O.I'.ITo3nsk, U.W. FOauna. / M.: IIpocsemenue, 2014.

Jannast paGouasi mporpamMMa IOJIHOCTBIO OTpakaeT 0a30BbI ypPOBEHb MOJTOTOBKH
MIKOJIBPHUKOBIIO pasJiesiaM MporpamMMbl. B mporiecce oO0ydeHus: ydamuecs: OBIIAZCBAIOT YMEHHUSIMU
00111ey4e0HOr0 XapakTepa, pa3sHOOOpa3HBIMH CIIOCOO0aMU JICSITEIIbBHOCTH, TPUOOPETAIOT OIBIT:

— IUUIaHUPOBaHUA U OCYIICCTBJICHHUA aHFOPHTMHHGCKOﬁ ACATCIIbHOCTH, BBITIOJTHCHUA
3aJlaHHBIXU KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

— peuieHus pa3HOOOpa3HBIX KJIAcCOB 3a/ady U3 Pa3IMYHBIX pa3fesioB Kypca, B TOM YHCIE
3aja4, TPEOYIOIMUX IMOMCKA ITyTH B CITIOCOOOB pEIICHUS;

— MCCIIENOBATENbCKOM  JEATENIbHOCTH, Ppa3BUTUS HJEH, TMPOBEACHHUS OSKCIEPUMEHTOB,
00001IeHMS,

— TIOCTaHOBKHU U (OPMYTUPOBAHUS HOBBIX 337124,

— SCHOT'0, TOYHOI'O, I'PaMOTHOI'O U3JIOKCHUS CBOUX MEBICIIEN B YCTHOfI U MACbMEHHOU pecuu,

— MHCIIOJIb30BaHMs  PA3JIMYHBIX  SI3BIKOB  MaTeMaTHKH  (CJIOBECHOTO, CHMBOJIMYECKOTO,
rpaguueckoro),

— CBOOOAHOrO Iepexojia ¢ OJHOrO f3bIKa Ha JPYroil Ui WUIIOCTpalluu, MHTEpIpeTaluy,
apryMeHTalluy U JI0Ka3aTeIbCTBa;

— TIPOBEICHHS J0Ka3aTeIbHBIX PACCYKICHHM, apryMEHTAIlMH, BBIIBIKCHUS THIOTE3 U UX
000CHOBAHUS;

— TIOHMCKa, CUCTEMaTHU3alUH, aHanu3a " KJ1accupuKaluu uH(popManuu,
UCIOJIb30BaHUSAPA3HOOOPA3HBIX MH(POPMALIMOHHBIX HCTOYHMKOB, BKIOYas Y4eOHYIO U
CIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.



Henn u 3aga4n o0y4yeHus

B xone oOyuenuss monyns «l'eomerpum» MO JaHHOM MporpamMme C HCIOJIb30BAHUEM

y4eOHHMKA U METOJIMYECKOTr0 MOCOOUS IJIsl YUUTENIS, PEIIAIOTCS CJIeAyIoNIue 3a1a4u:

CHCTEMaTHYECKOE U3yUEHHE CBOMCTB T€OMETPHUECKUX (DUTYP Ha MIIOCKOCTH;
dbopMupOBaHUE NMPOCTPAHCTBEHHBIX MPEICTABICHUN; PAa3BUTHE JIOTUYECKOTO MBIIUICHUS U
NOJATrOTOBKA ammapara Ui U3y4eHHs] CMEXHBIX AUCHUIUIMH ((u3MKa, yepueHue u JAp.) U
Kypca CTEpEOMETPUH B CTapUIMX Kilaccax;

OBJIaJICHUE KOHKPETHBIMU 3HAHUSMU HEOOXOAMMBIMHU [UIsl MPUMEHEHHUS B MPAKTHUUYECKOM
JESTEIIbHOCTH.

Lenu ooyuenusn:

B HanpaejileHuu THYHOCMHO20 pazeumuin’

pPa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHHS, KYJIbTYPBl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

dbopMUpOBaHHE Y YyYAIIMXCS HWHTCIUICKTYaJlbHOM YECTHOCTH M OOBEKTHBHOCTH,
CIIOCOOHOCTH K TIPEOIOJICHUIO MBICIIUTEIBHBIX CTCPEOTHIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO
OIIBITA;

BOCIIUTAHHE KA4YeCTB JIMYHOCTH, OOCCIICYMBAIONIUX  COLUAIBHYIO  MOOWIBHOCTS,
CIIOCOOHOCTH IPUHUMATH CAMOCTOSTEIILHBIC PEIICHUS;

(GbopMUpOBaHHE KAuyeCTB MBINUICHHS, HEOOXOJMMBIX JUIS aJanTalid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

pa3BHTHE HHTEpECa K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(dbopmHpoBaHue MPECTABICHUH 0 MaTeMaTHKe KaK 4acTH OOIIeYeI0OBEUeCKOM KyIbTYypbl, O
SHAYUMOCTHU MATCMATHUKU B PA3BUTHU LHUBHUIIN3allUU U COBPEMECHHOI'O O6HIGCTB3;

pa3BUTHE MpPEACTaBIEHUN O MareMaTHke Kak (opMe ONHCaHUs M METOoJie MO3HAHUSA
NeMCTBUTENIBHOCTH, CO3JIaHUE YCJIOBUM Uil NpUOOpETEeHHUs IEepBOHAYAIBHOIO OIbITA
MAaTE€MAaTUYCCKOTO MOACTIUPOBAHUAA,

dopmHpoBaHHEe OOLIMX CIIOCOOOB MHTEIIEKTYAIBHOW JAEATENbHOCTH, XapaKTepHBIX IS
MaTEMAaTUKH M SBIIIOIIMUXCS OCHOBOW ITO3HABAaTEJIIBHOM KYJBTYphl, 3HAYUMOWM Ui
pa3IUYHbIX cep YeT0BEUECKOM e TEIbHOCTH.

B npeomemnom nanpaenenuu:

OBJIaJICHUE MAaTEMaTUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMH ISl TIPOJIOJIKEHUS
o0ydeHHUsl B CTapliel IIKOJI€ MM MHBIX O00IIe00pa30BaTEIbHBIX YUPEXKICHUAX, U3YUCHHUS
CMEXHBIX TUCLUIUIMH, IPUMEHEHUS B IIOBCEIHEBHOM JKNU3HH;

co3gaHue (¢yHIaMEeHTa JUIsi MaTeMaTHMYecKOTro pa3BUTHS, (OPMHUPOBAHUS MEXAHHU3MOB
MBILUIEHUS], XapaKTEPHBIX JIJIs1 MAaTEMAaTUYECKOU e TEIIbHOCTH.

OO0mas xapakTepucTuka y4e0HOro npeamera

Feomempu}l — OJUH U3 BaXHEUIIHUX KOMIIOHEHTOB MaTE€MaTHYECKOIrO O6p3.30BaHI/ISI,

HEOOXOIUMBIN JUJIsl IPUOOpETEHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX
yMeHuH, (QOpPMHUPOBaHUS s3blKa ONHCAHUS OOBEKTOB OKPYKAIOIIEr0 MHUpA, IS Pa3BUTHSA
IIPOCTPAHCTBEHHOTO BOOOPa)KEHUS M MHTYULIMU, MAaTEMAaTHUECKON KYJIbTYpPBI, ISl S3CTETUYECKOTO
BOCIIUTaHMUs oOyuarommxcsi. M3ydueHue reoMeTpurd BHOCUT BKJIaJ B Pa3BUTHE JIOTUYECKOTO
MBILUIEHUS], B (GOPMHUpPOBaHHE MOHATHUS 10Ka3aTEIbCTBA.

Takum O6p8.30M, B XOA€ OCBOCHUA COACPIKAHUA KypCa YydallHueCs NOJYy4YaroT

BO3MOXHOCTbB:



— pa3BUTh MpPEACTABICHUE O YUCJIE W POJIA BBIUMCICHUNW B YEIOBEYECKOW IIPAKTHUKE;
chopMUpOBaTh  TMPAKTUYECKUE  HABBIKM  BBINOJIHEHHUS  YCTHBIX,  [HCHhMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUH, PA3BUTh BBIUUCIUTEIbHYIO KYJIbTYPY;

— Dpa3BUTh MPOCTPAHCTBEHHBbIC TNPEACTABICHUA U H300pa3UTENIbHBIE YMEHHUS, OCBOWTH
OCHOBHbIE (PakThl ¥ METOAbl IUIAHUMETPHUH, [O3HAKOMUTHCS C  POCTEHIIMMHU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

— DPa3BUTh JIOTUYECKOE MBIIUICHUE U PEYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
IIPOBOJUTL HECIOXHBIE CUCTEMAaTU3allMM, IPUBOJAUTL MPUMEPbl U KOHTPIPUMEPHI,
UCIIOJIB30BaTh PA3NIUYHBIC S3bIKM MAaTEMATHKH (CIOBECHBIN, CHMBOJIMYECKUH, TpaduuecKuii)
JUIS WIUTIOCTPALIMU, HHTEPIIPETALMU, apTyMEHTALUU U JOKA3aTeIbCTBA;

— chopMupoBaTh NpencTaBiIeHUS 00 H3Yy4aeMbIX MOHATHUSAX M METOJAX KaK BaKHEUIIHMX
CpencTBax MaTeMaTU4eCKOro MOJEIUPOBAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUM.

B pesynbraTe OoCcBOeHHMS Kypca T€OMETPHH ydalllMecsl MOJy4aloT MpeAcTaBiIeHuEe 00
OCHOBHBIX (hUTypax Ha IUIOCKOCTH M HMX CBOMCTBAaX; MPHOOPETAIOT HABBIKM T€OMETPHUYECKHX
MOCTPOCHUM, HEOOXOUMBIE JJIsI BHITIOJHEHUS YaCTO BCTPEUAIONINXCs rpaduueckux padoT, a Takxke
HABBIKM HM3MEPEHHUS M BBIYMCICHUS [UJIMH, YIJIOB, MPUMEHSEMBIC IJI PELICHUS Pa3HOOOPa3HBIX
T€OMETPUYECKUX U MTPAKTUYECKHUX 3a7a4.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo ¢enepaipHOMYy 0a3MCHOMY Y4eOHOMY IUIaHyNporpaMma paccuuTaHa Ha 68
yacoB (2uyaca B HeeJ10).

KontponbHbix paboT — 7 4yacoB, KOTOpbIE paclpeliesieHbl 10 pa3jesiaM CleAYIOIIUM
oOpazom: «Bexrtopel» 1 uac, «Merton koopauHat» 1 udac, «COOTHOILIEHUE MEXIY CTOPOHAMHU U
yriiamMu TpeyrosibHuka» 1 uac, «JlimHa OKpy>KHOCTH U IUIOIIAgs Kpyra» 1 yac, «/IBmxenus» 1 yac
U 2 yaca Ha UTOrOBbIE aIMUHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI.

[TpomexxyTouHass arTecTalusi IPOBOAUTCS B (OpPME TECTOB, CAMOCTOSATENIBHBIX,
IPOBEPOUYHBIX pabOT W MareMaTHYeCKuX AUKTaHTOB (1o 10 - 15 MuHYT) B KOHIE JIOTHYECKH
3aKOHYEHHBIX OJOKOB y4eOHOro Marepuasa. Y poBeHb 00yueHHs — 0a30BbIH.

IInanupyemsble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JInuHocTHBIE:

— HCIIOJIb30BaHME NPUOOPETEHHBIX 3HAHMH M YMEHUN B NPAKTHUECKOW IEATENbHOCTH U
MOBCETHEBHON JKM3HM JUISI MOJEJIMPOBAHMS INPAKTUYECKUX CUTYyallUd W HUCCIIECJOBAHMS
MIOCTPOEHHBIX MOJIEJIEH ¢ CIIOJIL30BaHUEM arIapaTa FTeOMETPUH;

— (QopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yJaromuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMH K O0YUYEHHUIO U
MO3HAHUIO, BEIOOPY JanbHeHero oopa3oBanus Ha 0a3e OPUEHTUPOBKHU B MUpeE Mpodeccuii
U TNpo(ecCHOHAIBHBIX MPEANOYTeHUH, OCO3HAHHOMY IOCTPOCHUIO WHIUBUAYaTIbHOU
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOMUYUBBIX [TO3HABATEIbHBIX HHTEPECOB;

— (opMHpoBaHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTUKU;

— (QopMHupOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHHYECTBE CO
CBEpCTHHKAMHM, CTapUIMMHU W MJIAJIIMMU B 00pa3oBaTeiIbHOM, OOIIECTBEHHO IMOJIE3HOM,
yueOHO-UCCIIe0BATEeNbCKON, TBOPUECKON U IPYTUX BUJIAX JEATEIbHOCTH;

— YMEHHE SICHO, TOYHO, I'PAMOTHO M3JaraTb CBOM MBICIM B YCTHOM M NHCbMEHHOM pedH,
NOHMMATh CMBICI IIOCTaBJIEHHON 3aJauy, BBICTpPAWBaTh AapryMEHTALUI0, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI;

— KPUTHUYHOCTb MBILIUIEHUS, yMEHHE PACIIO3HABATh JIOTHUECKN HEKOPPEKTHBIE BBICKA3bIBaHMS,
OTJIMYATh TUMOTE3Y OT (aKTa;



— KpEeaTMBHOCTb MBIIUICHUS, WHHUIMATUBY, HAXOJYUBOCTb, AKTHMBHOCTb IIPU PEUICHUH
TEOMETPUYECKHX 3a1ad;

— yMEHHE KOHTPOJIHMPOBATH MPOLECC U Pe3yIbTaT yueOHOM MaTEeMaTHUECKON eI TeIbHOCTH;

— CHOCOOHOCTH K SMOLMOHAIBHOMY BOCHPHMATHIO MaTeMaTH4YECKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

MeTanpenMeTnble:

B 9 xkmacce Ha ypokax reOMETpHH, KaKk M Ha BCEX IpeaMerax, OyneT MpomoDKeHa
paboTa 1O pa3BUTHIO OCHOB YHUTATENbCKOW KomneTeHIuH. O0ydarolecs OBIAJCIOT YTEHUEM Kak
CPEICTBOM OCYIIECTBIEHHUSI CBOMX JaJbHEWIIMX IUIAHOB: IPOJOJDKEHMsI 00pa3oBaHUs U
camM0o00pa30BaHMsl, OCO3HAHHOI'O IUIAHMPOBAHUS CBOEr0 AKTYaJIbHOTO W IMEPCIEKTHBHOTO Kpyra
YTEHHUSI.

[Tpu m3yueHuH reoMeTpum 00ydarolrecs yCOBEPLICHCTBYIOT IPHOOPETEHHbIE HABbIKH
paboThl ¢ nHpopMarmelt 1 MONoIHAT uX. OHU cMOTYT paboTaTh C TEKCTaMH, IPeoOpa3oBHIBATh U
UHTEPIPETUPOBATH COAEPIKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:

— CHCTEMAaTHU3HpOBaTh, COIOCTABIATH, AHAIM3UPOBaTh, O00OOLIATH U HHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

— BBLICHATH TJIABHYIO U H30BITOYHYIO HMH(OPMAIMIO, BBIIOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (PAKTOB, MBICJIEH; IPEJCTABIATh MH(OPMALIMIO B CKATON CIIOBECHOH (opme (B
BUJC TUIaHA WJIH TE3WCOB) M B HArJSAHO-CUMBOJIMYeckoi (opme (B Buume Tabmul,
rpadM4ecKux CXeM M Juarpamm, KapT MOHSATHH — KOHLENTYaJbHbIX JUarpaMM, OMOPHBIX
KOHCIIEKTOB);

— 3aMOJHATH U JIOMOJIHATH TaOIULIbl, CXEMBbI, TUarpaMMBbl, TEKCTBI.

B xome w3ydeHWsS reoMeTpuM OOYYarOIIHMEecs YCOBEPIICHCTBYIOT OIBIT MPOSKTHON
NEeSTeNIbHOCTH, Kak o0co0oi Gopmbl  yueOHONH paboThl, CHOCOOCTBYIOUIEH BOCIHUTAHUIO
CaMOCTOSITCIIbHOCTH, ~ WHHUIIMATUBHOCTH, OTBETCTBCHHOCTH, IIOBBINICHHUIO  MOTHBAIlUUd U
3G (GEKTUBHOCTH YYEOHON JEATEIPHOCTH; B XOJE peaju3allii HWCXOJHOTO 3aMbicia Ha
MPAKTUYECKOM YpPOBHE OBIIAQJCIOT yYMEHHWEM BBIOMpaTh aJCKBAaTHBIC CTOSIICH 3ajade CpelCTBa,
MPUHUMATH PEIIeHUs, B TOM YHUCIIe U B CUTYyallusAX HeompeaeneHHocTH. OHM MOTy4aT BOZMOKHOCTh
Pa3BHUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIBKHX BAPHUAHTOB PEIICHUM, K MMOUCKY HECTAHIAPTHBIX
pelleHui, TOMCKY U OCYIIECTBICHUIO Han0oJee MPUEMIEMOT0 PEIIeCHUS.

PerynastuBHebIe:

— onpedenims Eb NEATETLHOCTH HA YPOKE C MTOMOIMIBIO YUUTEISI M CAaMOCTOSITEIHHO;

— YYHUTHCS COBMECTHO C YUUTEJIIEM OOHAPYKUBATh U hopMyauposams yueoHy0 npooiemy;

—  YYUTBCS NIAHUPO8amsb YIeOHYIO IEATENBHOCTh Ha YPOKE;

—  BbICKA3bl8amb CBOIO BEPCHIO, TBITAThCSA MpeajaraTh crnocod e€ MpoBepku (Ha OCHOBE
MPOJAYKTUBHBIX 33/IaHU B yUYEOHHKE);

— paborasg 1O MPEUIOKEHHOMY IUIaHY, UCHOAb306aMb HEOOXOAUMBIE CpeacTBa (y4eOHUK,
KOMITBIOTEP M HHCTPYMEHTHI);

— onpedenams YCIEUTHOCTD BBITIOJTHEHUS CBOETO 3aJJaHHsl B IUAJIOTE C YUUTEIIEM.

CpenctBoM  (GOpMHUpPOBAaHUS  PETYJSITUBHBIX — JACHCTBUU  CIIy’)KaT  TEXHOJIOTHS
npoOJeMHOT0 JMajora Ha JTare M3Y4YeHUS HOBOIO MaTepHuaja M TEXHOJIOTHS OIICHUBAaHUS
00pa30BaTeNbHbIX JOCTHKEHNUN (YUEOHBIX YCIIEXOB).

ITo3naBarenbHbIe:
— OpHEHTHPOBATbCS B CBOEH CHUCTEME 3HAHUI: HOHUMAMb, YTO HYKHA JONOJIHUTEIbHAS
uHpopManus (3HaHUs) JUISL pelieHust yueOHOM 3a/1aun B OJIMH 1I1ar;
— Oenamb MPEIBAPUTEILHBIA 0MOOp NCTOYHUKOB HH(OpMaMU [ pelieHus y4eOHOM
3a/1a4u;



JIOOBIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOAUMYIO HH(OPMAIHIO, KaK B yUeOHUKE, TaK U B
NPEIOKEHHBIX YUUTEIIEM CII0BapsX, CIPABOYHUKAX M HHTEPHET-pecypcax;

M0ObIBaTh HOBBIC 3HAHWS: U381eKambs NHPOPMAIUIO, MPEACTABICHHYI0 B pa3HbIX (opmax
(Tekct, Tabnuua, cxema, WUTIOCTPALUs U Ip.);

nepepabdaThIBaTh MOJTYYCHHYFO nHpopMaIuo: Habaoamo u
0e1ambCaMOCTOSATEIILHBIEEbI800bI.

CpenctBoM (opMHUpoBaHMs MO3HABATEIbHBIX ACHCTBUN CIYXUT y4eOHBII mMaTtepuan u

3aJaHusl yueOHUKA, 00eCTIeUMBAIOIIIE MTEPBYIO JINHUIO PA3BUTHUS — YMEHUE OOBACHATH MUD.

KOMMyHHKaTHBHbIe:

JIOHOCUTH CBOIO MO3UIIMIO 10 JPYTUX: 0pOpMIIsmb CBOIO MBICIH B YCTHOW M MUCHMEHHOU
peun (Ha ypoBHE IPEIOKEHHS UM HEOOJIBIIOrO TEKCTa);

CIIyIIaTh ¢ TIOHUMATh peub Opyeux;

BBIPA3UTEIBHO YUmams U nepeckasvléams TEKCT;

eécmynams B 6ecely Ha yPOKE U B KU3HU;

COBMECTHO 00208apusamscsi O paBUIax OOIIEHUS U TIOBEJICHUS B IIKOJIE U CIEI0BATh UM;
YUUTBCS 86IN0IHAMb PAIUYHBIC POJIH B IpymIe (Juaepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM ¢GopMHpOBaHHS KOMMYHHKATHBHBIX JICHCTBHHM CIIy)KaT TEXHOJOTHUS

npo0JIeMHOTO Juanora (moOyXAamuid W MOABOASIIMNA JHUAJIOr), TEXHOJOTUS MPOAYKTUBHOTO
YTCHHSI U OpTraHu3aIis padOThl B MAJIBIX TPYIIIAX.

IIpeamerHble:
Tema Yuamuecs Hay4yaTcs Yuammecs 1noJry4yar
BO3MOKHOCTh
Bexmoput — 0003Ha4Yams U U300paicamov 6eKMopbl, — oenrademv  GEKMOPHHIM
— u30bpadcamsv 8eKmMop, pasuvlii OAHHOMY, MemoooM Onsl peueHusl
— cmpoumv 8eKmop, pAasHulll cymMme 08YX 3a0ay Ha BbIYUCIEHUE U
B8EKMOpo8, UCNONIb3YS npasuna 00Ka3amenbCcmeo,
mpey2osibHUKa, napannenocpamma,
Gopmynupoeams 3aKOHbL CLOHCEHUS, — npubpecmu onvim
—  CmMpoums CyMMY HECKOJNbKUX GEKMOpO8, 6bINONHERUS NPOEKMO8.

UCNONBb3YS NPABULO MHO20Y20IbHUKA,

— cmpoumv 8eKmMop, PasHbLil PAZHOCMU O8YX
8eKMOP0O8, 08YMsL CHOCODAMU.

— pewamy 2eomempuyeckue 3a0auu
UCNONB308AHUE — ANCOPUMMA  BbIPANCEHUSL
yepe3  OaHHble  BEKMOPbL,  UCHONbIYSA
Npasuia  CJLOJCEHUs,  BbIYUMAHUSL U
VMHOJCEHUSL BEKMOPA HA YUCTO.

— pewamv npocmeluiue 2eoMempuiecKue
3a0auy,  onNupasacb  HA  U3V4UeHHble
CBOLICMBA BEKMOPO8;

— Haxoo0umv CpeoHIo JTUHUI0 mpaneyuu no
3a0aHHbIM OCHOBAHUSM.

B noeceoneenoii yncuznu u npu usyuenuu

Opy2ux npeomemaos:

—  UCNONb306AMb  B6eKMOPLL 0 peulenus
npocmetiwiux  3a0ay  Ha  onpeoeieHue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHUS.




Memoo — onepuposambv Ha b6azoeom oenaoemn
Koopounam VPOBHENOHAMUAMU: KOOpOUHamul KOOPOUHAMHBIM
gekmopa,  KOOpOUHaAmvl  CyMMbl U Memooom peuienus
PAasHocmu  8eKMopos8,  NPOU3BEOEHUs. 3a0ay Ha GvlyuUCIeHue U
8EKMOpA HA YUCTO; 00Ka3amenbcmeo,
—  8blYUCHAMb  KOOPOUHAMbI gexmopa, npuobpecmu onvim
KOOpOUHAmvl ~ CYMMbL U pasHocmu UCNONIL30BAHUSA
8EKMOpP0O8, KOOPOUHAMbBI  NPOUIEEOCHUs KOMNbIOMEPHBIX
8EKMOpA HA YUCTO; npocpamm Ons aHanu3a
—  BLIYUCTAMb Y20]l MENHCOY BEKMOPAMU, YACMHBIX caydaes
—  BbIUUCIAMb  CKANAPHOEe  Npou3sedeHue 63AUMHOCO
B8EKMOpPOG, PAacCnosiodHcernus
—  BbIYUCTAMDb paccmosinue medHcoy OKpYICHOCElL u
MOYKAMU NO U3BECIMHBIM KOOPOUHAMAM, RpAMbIX,
—  8LIYUCHAMb  KOOPOUHAMbBI  CEPeOuHbl npuoopecmu oneim
ompeska; 8bINOIHEHUS NPOEKMO8
— cocmaenams  ypasHeHue  OKPYICHOCHU,
3HAsA KOOpOUHAmMbl YeHmpa U MOYKU
OKDYIICHOCIU, — COCMABISAMb  YPasHeHue
NPAMOU NO KOOPOUHAMAM 08)X ee MOoYeK,
— pewamsv npocmeuuiue 3a0a4u MemoooM
KOOpOuHam
Coomnowenus — onepuposamvb  Ha  0A3080M  YpOGHE BLIYUCTAMD niowaou
Mmedxncoy NOHAMUAMU:  CUHycd,  KOCUHyca U Queyp,  cocmagnieHHbIX
cmoponamu u manzenca y2noe, uz3  08yx u  Oonee
yenanu —  npumMeHamo OCHOBHOE NpsAMOY20/IbHUKOS,
mpeyzonshuka.Ck MPULOHOMEMPULECKOE MOAHCOECE0 NpU napanienocpammos,
anapHoe peulenuy 3a0ay HA HAX0NHCOeHUe OOHOL Mpey20ibHUKO8, Kpyed U
npouseedenue MPUSOHOMEMPUHECKOU — (DYHKYUU  uepes cekmopa,
6eKmopoé opyeyio, BbIYUCAAMb niowaou
— u3obpadxcamv Y201 MeHcOy BeKmMopamu, MHO20)20/IbHUKOS,
BLIYUCTAMD cKansipHoe npoussedenue UCNONL3YS  OMHOULEHUS.
8EKMOpO8, PABHOBENUKOCTU u
— Haxooums yenvl MedxcOy — 8eKMOopamu, pasHococmasieHHocmu;
UCnonb3ysa dopmyny CKANISIPHO2O NpUMEHAMb
npouseedeHUs 8 KOOPOUHAMAXx, anzebpauyeckuil u
—  NpuUMeHAmb meopemy CUHYCO8, Meopemy MpPUSOHOMeMpPUIeCKull
KOCUHYCO8, mamepuail npu peueruu
—  npumensmo dopmyny naowadu 3a0ay Ha BbIYUCTEHUE
mpey20/bHUKdA, naowaoet
— pewamv  npocmenwiue  3a0a¥u  HA MHOS0)2ONTbHUKOE,
Haxooxcoenue CMOPOH u Yenoe npuobpecmu onslm
NPOU3ZBOTILHO2O MPEY2O0NbHUKA RPUMERERUA
B noeceonesnoit scuznu u npu usyuenuu anzebpautieckozo u
dpy2ux npedmemos: MPULOHOMEMPULECKO20
—  UCNONL306aMb  6eKMOPbL OISl PeULeHUs. dannapamanpu - pewernuu
3a0a4 Ha 08udICeHUe U Oeticmsue Cull 2eOMemPUIECKUX 3a0ad
Jlnuna — onepuposams Ha bazoeom 861600UMb Hopmyny 014
OKpYyJICHOCIU U VPOBHENOHAMUAMU npauUIbHO20 BLIYUCTEHUS yena
nao0wads Kpyea MHO20Y20/IbHUKA, npPABUIbLHO20 n-
—  npumeHamb  QOpMYNYy ONA GbIYUCIEHUS V2ONbHUKA U NPUMEHSAMb

Yyena npasuibHo20 N-y20IbHUKA.
NpUMEHAMb PopMYIbl NIOWAOU, COPOHbI

ee 6 npoyecce peuieHus
3a0ay,




NPABUTLHO2O MHO20Y20IbHUKA, PAOUYCa
BNUCAHHOU U ONUCAHHOU OKPYIHCHOCU,
npUMeHsamMb Gdopmynvl ONUHbL
OKPYIICHOCMU, oyeu OKPYIICHOCMU,
nAOWAoU Kpyea u Kpy2o8020 cekmopad.
UCNONB308AMb CEOUCMBA USMEPEHUSL OTIUH,
Vel08 npu peueHuu 3a0ay Ha HaxodcoeHue
ONIUHbL OMpe3Ka, epadyCHOU Mepbl Yaid,

npoeoounv
ooKazamenbcmed
meopem o opmyne
niowaou, CMOpPOHbL
npasuibHO20
MHO20V20IbHUKA,
paouyca 8RUCAHHOU U
ONUCAHHOU

—  BBIUUCTAMb  NAOWAOU  MPEY2ONbHUKOS, OKpyoKcHoCmu u
NPAMOY20JIbHUKO8, mpaneyut, Kpy2o8 U cre0cmeutl u3 meopem u
CeKmopos, NPUMEHAMb ux npu

—  BBIUUCTAMDb ONIUHY OKDPYICHOCMU U OJUHY peuwienuu 3a0ad,
dygu OKDYICHOCMU, — peutambs 3a0aqu Ha

—  BLIYUCAAMb OJUHLL JTUHEUHBIX 27IeMEHMO8 doKazamenbemeo ¢
Queyp u ux yenvl, uUCnonvb3ys uzyyeHHvle ucnonvsoeanuem
opmynbL. dopmyn OJIUHDL

OKpYJHCHOCMU U OJIUHDL

B noeceonesnoit sncusnu u npu usyuenuu oyeu OKPYJHCHOCMU,

opy2ux npeomemog: popmyn naowadet

—  pewamo npakmuuecKkue 3a0auu, puzyp.

CB853aHHbLE c HaxooicoeHuem
2e0MempudecKux eIuduH.

Jeusncenusn — onepuposamv  Ha  0A3060M  YpOBHe |— NPUMEHAMb  COUCMEA
HOHAMUAMU OMOOPAHCEeHUSI NIOCKOCMU HA 08UdICEHUs. NPU peuleHun
cebs u 08UICEeHUS, 3a0ady,

— onepuposamv  Ha  0A3060M  YpOBHE |— NPUMEHAMb  NOHAMUA.
NOHAMUAMU — 0CeBOU U  YEHMPAIbHOU ocesas u YEHMpAaIbHas
cumMmempuu, napanieibHo2o cumMmempus,
nepexoca,nogopoma, napanienbHull.  NepeHoc

—  pacno3uasamov 6UOblI OBUIICEHUII, U nosopom 6 peuieHuu

—  BbLINONHAMbL NOCMPOEHUe OBUNCEHUL C 3a0ay
nOMOWbIO YUupKys u JIUHEKU,
ocywecmensams npeobpasoeanue gueyp,

—  pacnosnaeamo no uepmexncam,
ocywecmansams npeobpazosanus uayp c
NOMOWDBIO  0CEBOU U  YyeHmpanibHoOU
cumMmempuu, napaileibHo20 nepeHoca u
nogopoma.

Hauansnoie —  pAacno3nasamv HA 4epmedcax, PUCYHKAX, |— 6bIYUCIAMb 00bEMbI

ceedenus u3 MOOeNAX U 8 OKpYdHcaowem mupe niocKue NPOCMPAHCMBEHHBIX

cmepeomempuu U NpOCMPAHCMBEHHblEe 2eoMempuyecKue 2eomempudeckux ¢ueyp,
Queypuol; cOCMaeeHHbIX us

—  pacnosnasamo paszeepmku Ky0a, NPAMOY20JIbHbIX
NPAMOY2071bHO20 napanneienuneod, napanienenuneoos;
NPABUNILHOU — NUPAMUObL,  YUAUHOpA U |— Yenyoums U paszeums
KOHyCa, npeocmasieHus. 0

— onpedensimb NO JUHEUHLIM  pPA3MEPaM NPOCMPAHCMBEHHbIX
Dpaseépmku  uaypsl JuHelinvle pasmepbvl 2eomempudecKux
camoti gueypsi u Haobopom; Queypax;

—  evluuUCHAMb  00bEM  NPAMOY20IbHO20 |— NPUMEHSMb nousmue
napannenenuneod. paseepmru ona

BbINOIHEHUS

npakmuiyecKux




pacyémos.
006 akcuomax THonyuums 6onee enyboroe
ceomempuu npeocmasienue o cucmeme
aKcuom — NAAHUMEmpUu U
aKcuoMamu4ecKkom memooe
Iloemopenue NPUMEHAMb NpU  peuleHul 3a0ay OCHOBHble COOMHOUEHUSI MeHCOy
Kypca CMOPOHAMU U YeNlaMU NPAMOY20IbHO20 U NPOU3BONbHO20 MPEY2ONbHUKA,
nianumempuu npUMeHAMb hOpMYIbl NAOWAOU MPEY2OJIbHUKA.
peuiams mpey20bHUKY ¢ NOMOUbIO Meopem CUHYCO8 U KOCUHYCO8,
NPUMEHAMb  NPUSHAKU — PABEHCMEA  MPEY20IbHUKOE NpU  peuleHuu
eeomempuieckux 3a0ad,
NPUMEHAMb  NPUSHAKU — NO000Us  MPey2ONbHUKO8 NpU  peueHuu
2eoMempudeckKux 3a0ad,
onpeoensimy U0bl YemblPexy20IbHUKOS U UX C8OUCMEQ,
ucnonvzoeams Gopmyavl niowaoei @Gueyp Oas HAXONCOeHUs  UX
niowaou,
BbINOIHAMb Yepmedc No YCI08UI0 3a0ayU, peuams npocmeniuiue 3a0ayu
no meme « Yemuipexy2onoHuxuy
UCNONIL308AMb CEOLICNBO CMOPOH YeMbIPeXy201bHUKdA, ONUCAHHO20 OKOIO
OKDYIUCHOCIU, CBOUCMBO Y2ll08 BNUCAHHO20 Yemblpexy2olbHUKa npu
peulenuu 3a0ad,
UCNoONL308amMsb HOpMYbl ONUHBL OKPYHCHOCIU U OY2U, NAOWA0U Kpyea U
ceKmopa npu peuieHuu 3a0ad,
pewiams 2ceomempuiecKkue 3a0ayu, ONUpPasch Ha C80UCMBA KACAMENbHbIX
K OKpYdCHOCHU, NpUMeHssl  OONOJHUMENbHble  NOCMPOEHUs,
aneebpaudeckull U mpucoHoMempuyeckuli annapam,
npo8O0OUMsb ONepayul Hao0 BeKMOPaAMU, bIYUCIAMb OJIUHY U KOOPOUHAMbL
8eKmMopa, Y20 MedxHcoy 8eKmopami,
PACNoO3HABAMb  YPAGHEHUS. OKPYXHCHOCMEU U  NpAMOU, yMemb Ux
UCNoIbL3068aMb,
UCNONIb306aMb  NPUOOPEmeHHble 3HAHUA U YMEHUsl 8 NPAKMu4eckou
oessmenvbHOCMU O peuleHus NpaKkmuyeckux 3a0ay, CEA3AHHbIX C
HAX0JiCOeHUEeM 2e0MEeMPULECKUX 8eIUUH
TemaTu4yeckoe MIAHNPOBAHUE N0 TeOMeTPHHU 9 KJI.
Ne i/m Tema Kon-Bo KonunuectBo
9acoB KOHTPOJIBHBIX
pabot
1 [loBTOpEHUE Kypca reomeTpuu 8 Kiiacca 2
2 Bekropsl 9 1
3 Mertox KoopauHAT 10 1
4 COOTHOIIEHHS MEXTy CTOPOHAMH U YIIIAMHU 14 1
TpeyroiapHuKa. CKalspHOE MPON3BEICHUE BEKTOPOB
5 JnHa OKpY>KHOCTH M ITOIIAJIb Kpyra 11 1
6 JIBrkeHus 7 1
7 HavanbHble CBEIEHHS N3 CTEPEOMETPUU 4
8 006 akcroMax reoMeTpuu 1
9 HrtoroBoe nmoBTropeHue 10 2
Hroro 68 5, +2 agMHH.




Conep:xanue yueoHoro npeamera «I'eomerpus 9»
BekTopsl u MmeToa koopauHat (19 4.)

[TonsstTue BekTopa. PaBeHcTBO BekTOpoB. CIlI0O)KEHHE U BBIYMTAHHE BEKTOPOB.
VYMHOKEHHEe BEKTOpa Ha uucio. Pas3okeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunars! Bekropa. [Ipocreiiime 3agaun B KOOpAMHATaX. Y PaBHEHUS OKPYKHOCTU U NPSIMOM.
IIpuMeHeHnEe BEKTOPOB U KOOPAMHAT IIPH PEILICHUU 3a7ad.

OcHoOBHasl 1eJIb — HAy4uTh Y4YalIUXCs BBIIIOJIHATH JEHUCTBUS HAJ BEKTOpaMHM Kak
HalpaBJIE€HHbIMU OTPE3KaMH, YTO BA)KHO JUIsI NPUMEHEHUS BEKTOPOB B (DU3MKE; MMO3HAKOMHUTH C
UCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOPAMHAT IIPU PELICHUM T'€OMETPUYECKUX 3anad. Bekrop
OINpECIIAETCS KaK HAIIPABJICHHBIM OTPE30K M JIEHCTBUSA HAJ BEKTOPAMM BBOJAATCA TaK, KaK 3TO
HOPUHATO B GU3UKE, T. €. KaK JCHCTBUS C HAIIPABJICHHBIMU OTPE3KaMH.

OCHOBHOE BHUMaHME JJOJKHO OBITh yJ€JIEHO BBIPAOOTKE YMEHUI BBIIOJIHATH Oepaluu
HaJ BEKTOpaMH (CKJIaJbpIBaTh BEKTOPHI 10 MpaBUiIaM TPEYroJbHUKA U MApajuleIorpaMMa, CTPOUTh
BEKTODP, PaBHBbIM pPa3HOCTH ABYX JAHHBIX BEKTOPOB, a TaKXE€ BEKTOP, PaBHBIM NPOM3BEICHUIO
JTAHHOTO BEKTOpa Ha JAHHOE YHUCIIO).

Ha mnpumepax mnokas3slBaeTcsi, Kak BEKTOPbl MOTYT IPUMEHATBHCS K PELICHUIO
reoMeTpuueckux 3anad. Jlemoncrpupyercs 3hhekTuBHOCTD puMeHeHHs (HOpMYI sl KOOpIUHAT
CEpeIUHBl OTPE3KA, PACCTOSAHMUS MEXIY IBYMsS TOYKaMH, YPaBHEHUN OKPYKXHOCTU W IpPSIMOU B
KOHKPETHBIX TE€OMETPUYECKHX 3aJayax, TEM CaMbIM JaeTcs IpeJCTaBlIeHHE 00 H3y4yeHUuu
reOMETPUUECKUX (PUTyp ¢ IOMOILIBIO METO/I0B alreOphl.

CooTHolIeHUsI MeKAY CTOPOHAMM M yIjlaMu TpeyroabHuka. CkajnsipHoe npou3BeleHHe
BeKTOpoB(14 4.)

CuHyc, KOCMHYC M TaHTeHC yrja. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue
TPEeYrojabHUKOB. CKalipHOE IPOU3BEACHUE BEKTOPOB M €ro NPUMEHEHHE B TIE€OMETPHUYECKHX
3a/1ayax.

OcHoBHasl 11eJIb — pa3BUTb YMEHHUE YYaIlIUXCS MPUMEHSITb TPUTOHOMETPUUECKHIM
anmnapar IpH pelieHuU TeOMETPUYECKUX 3a/1ad.

Cunyc u xocunyc moboro yriaa ot 0° mgo 180° BBOAATCS C MOMOIIBIO €IWHUYHOU
MIOJIyOKPY’KHOCTH, JI0Ka3bIBAalOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOAMTCA €ILE OJHA
dopMmyna miomaa TpeyrojibHUKa (IOJOBUHA MPOU3BEACHUS JBYX CTOPOH Ha CHHYC yIJla MEXIY
HUMH). DTOT amnmnapaT NPUMEHSETCs K PEIIeHUIO TPEYTOJIbHUKOB.

CkansipHOE TpOW3BEACHUE BEKTOPOB BBOJUTCS Kak B (pu3mke (Mpou3BEICHHE JIMH
BEKTOPOB HAa KOCHHYC yrja MeXJy HUMH). PaccMaTpuBaroTcs CBONCTBA CKAJIIPHOTO MPOU3BEIACHUS
U €ro MPUMEHEHUE NP PELIeHUH FTeOMETPUUECKHX 3a/1ad.

OcHOBHOE BHHMMaHUE€ CJEIyeT YAEIUTh BbIpAaOOTKE MPOYHBIX HABHIKOB B
IIPUMEHEHUN TPUTOHOMETPUYECKOTO alIapara Ipy pelIeHMH FeOMETPUUECKUX 3aad.

JIIMHA OKPYKHOCTH M Iiomaab kpyra (11 4.)

[IpaBunbHbIE MHOTOYTOJIBHUKH. OKpPYKHOCTH, ONUCAaHHAs OKOJIO MPaBUIBLHOTO
MHOTOyTOJIbHUKA M BIHCaHHas B Hero. llocTpoeHue mnpaBUIIBHBIX MHOTOYTOJBHUKOB. JlyinHa
okpyxHocTH. [Imomans kpyra.

OcHoBHas OeJIb — paCHIMpUTh 3HAHUEC YHAlIUXCA O MHOT'OYT'OJIbHUKaX; PaCcCMOTPETH
MOHATHA OJIUHBI OKPYXKXHOCTHU U IIOMIAAW Kpyra u (I)OpMy.]'II)I IJI1 UX BBIYUCIICHUA B nauane teMbl
JaeTcsl  ONpejeNieHuEe MpPaBWIBHOIO MHOTOYIOJIbHHKA M paccMaTpUBAIOTCS TEOpeMbl 00
OKPYKHOCTSIX, OINMCAaHHOM OKOJIO MPaBWIBHOIO MHOTOYrOJIbBHMKAa M BIHCAaHHOW B Hero. C
MOMOILIbI0  OMHUCAaHHOM  OKPYXHOCTH  PEIIaloTCA 3aJadyd O TMOCTPOCHUHM  IPABUIBHOIO
HIECTUYTOJIbHUKA U MIPaBUILHOTO 12-yroibHUKA, €CIIH J1aH MPAaBUIbHBIN M-YTOJbHHUK.



@opMyInbl, BBIPAKAOIIKME CTOPOHY IPABWIBHOIO MHOIOYTOJIBHUKA H  Paanyc
BIIMCAHHOW B HEr0 OKPYKHOCTH Ye€pe3 paauyC OIMUCAHHOM OKPYKHOCTH, MCIIOIB3YIOTCS IpPHU
BBIBOZIC (DOPMYIN IJIMHBI OKPYKHOCTHM M IUIOLIaAM Kpyra. BbIBon ommpaercs Ha MHTYWTHUBHOE
IIPEACTABJIICHUE O Ipelese: MPHU HEOTPAaHUYEHHOM YBEIWYEHUU YHCIA CTOPOH IIPABHIIBHOIO
MHOIOYI'OJIbHUKA, BIIMCAHHOTO B OKPY)KHOCTb, €ro IIEpUMETP CTPEMUTCA K [UIMHE 3TOH
OKPYKHOCTH, a IJIOIAaJb — K IUIOIAAN KPYTa, OTPAHUYEHHOTO OKPYKHOCTBIO.

JBu:kenus (7 4.)

OtoOpakenue miuockoctu Ha cebsa. [loustue nBumxkeHus. OceBas U IEHTpalbHAs
cummetpuu. [lapannensueiii nepenoc. [loBopoT. HanoxxeHust u 1BH>KEHUS.

OcHOBHas 11e1b — MMO3HAKOMUTH YYAIIUXCS C MOHSATUEM JBUKEHUS U €r0 CBOMCTBAMHU,
C OCHOBHBIMH BUJIAMH JIBUKEHHM, C B3AUMOOTHOILICHUSMH HAJIOKEHUN U JBUKCHUM.

JIBM>KEHHE TIJIOCKOCTH  BBOAMTCS KAk OTOOpaKEHHE TIUIOCKOCTH Ha  ceds,
COXpaHSAIOIIee PACCTOSTHUE MEXAY ToukaMu. [Ipu paccMOTpeHUM BUIOB ABUKEHUNW OCHOBHOE
BHHUMaHUE yJeNsieTcs MOCTPOSCHUI0 00pa30oB TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB MPU OCEBOM
U LEHTPAJLHOM CHUMMETpHUSX, MapasieIbHOM MepeHoce, moBopore. Ha sddexTHhIXx npumepax
MIOKa3bIBACTCS] IPUMEHEHUE ABUKEHUHN MIPU PELLICHUH F€OMETPpUUYECKUX 3a1ad. [lonsTue HanoxxeHus
OTHOCHUTCSI B IJAHHOM KYpPC€ K YHMCIIy OCHOBHBIX MOHATHH. JOKa3bIBA€TCS, YTO MOHATHUS HAJIOKEHUS
U JIBUOKCHHSI SIBJISIFOTCS DKBUBAJICHTHBIMU: JIIO00€ HAJIOXKEHHUE SBISICTCS JBYDKCHUEM IUIOCKOCTH U
obpatHo. M3ydyeHue noka3zaTrenbCTBa HE SIBISETCA 00S3aTENbHBIM, OJHAKO CJIEIYET PAacCMOTPETh
CBSI3b TTOHSATUN HATOXKEHUS U JBUKEHUSA.

HauvanbHble cBeeHust U3 crepeomerpun (4 4.)

IIpenmer crepeomerpusi. Muororpannuk. Ilpusma. Ilapammenenunen. IHunuwap.
Konyc. Cdepa u map.

OcHOBHast 1eib — TI0O3HAKOMHUTh yYalIMXCsl C MHOTOTpaHHUKAMH;TelaMH U
MIOBEPXHOCTSIMU BpPAIIICHHSL.
00 akcnomax reomerpuu (1 4.)

006 akcuoMax mIaHuMeTpuu. HekoTopsle CBeIeHNS O pa3BUTUU T€OMETPUU

OcHoOBHas 1enb — Jarh Oonee riayOOKOe TMPEACTaBICHHE O CHUCTEME aKCUOM
TUTAHUMETPUH U aKCHOMAaTHYECKOM METOJIe

IHoBTOopenue (10 u.)

[TapannensHbie npsimble. TpeyronbHUKU. YeTbipexyroibHUKU. OKpY>KHOCTb.
OcHoBHasl 11e/lb — MCMOJIb30BaTh MaTeMaTHUYECKUE 3HAHUS JUIS PEIICHUs Pa3IudHbIX
MaTeMaTHYeCKUX 3a/au.

IlepeyeHb KOHTPOJIBLHBIX PadoT

Kontponbnas padora Ne 1 mo Teme «BekTopsi».

Kontponbnas padota Ne 2 mo teme «MeTo1 KOOpAUHATY.

Kontponbnas padora Ne 3 mo teme «COOTHOIIIEHNE MEXIY CTOPOHAMH U YTJIAMU TPEYTOJIbHUKA.
Kontponbnas padota Ne 4 mo Teme «/[sTmHa OKPY>KHOCTH U TUIOMIAIL KPyTay.

KonTponbnas pabota Ne 5 mo reme «/[BrkeHuUs».



KasennapHo-TreMaTnyeckoe MJiaHUPOBaHNe

HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeaxmerHsbie MeTanpeaMeTHbie: JInYyHOCTHBIE Pe3yabTaThl
He pa3zjgena ypoKa co/iep KaHus pe3yJbTaThl Nno3HaBaTeJbHbIE,
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
[ToBTOpenue 1 [oBToOpenwue. 1 Kiaccudukanms Kiaccudunupyror PerynsatuBuble -  pabortator mo | OOBsACHAIOT camMoMy cebe CBOM
24) TpeyronbHukn TPEYroJEHUKOB IO | TPEYrOJbHUKH IO | COCTABICHHOMY IUIaHy, MCHOJB3YIOT | HanOoyiee 3aMEeTHbIE JIOCTHIKEHHS;
yriaMm, CTOpOHaM. | NMpH3HAKaM, Hapsy c OCHOBHBIMHU U | TIPOSIBIISIOT MO3HABATEJIBHBIH
DJeMeHTHI OTIPEJICTSIOT PABHBIC W | JONOJHUTENBHBIE CPEJICTBA MONIYYEHUSI | MHTEpPEC K M3YYEHHIO IIpelaMera,
TpEyroJIbHUKA. Mo100HEIe, unopmaruu.  [lo3HaBaTenbHbIe - | coco0aM pemieHUs Y4eOHBIX 3a7ad;
[Mpu3Hakn MPOM3BOIAT  PacdeT | COMOCTABISIOT " OTOMpPAIOT | AIOT  aJEKBaTHYIO  OLEHKY |
paBeHCTBa 3JIEMEHTOB. nHpopManuio, MOTyYCHHYIO 13 | CaMOOIIEHKY Y4eOHOH NesTeNbHOCTH;
TPEyTrOEHUKOB. Ppa3HbIX WCTOYHHUKOB. | MIOHMMAIOT IpPUYMHBI ycllexa B
[IpssmoyronbHbIH KoMMyHuKaTUBHBIE - YMEIOT | y4eOHOU AeATeIFHOCTH
TPEYTONbHHUK. BBINOJIHATH Pa3JINYHBIC POJIH B TPYIIIIE,
Teopema COTPYHUYAIOT B COBMECTHOM
[Mudaropa peIIeHUH 3a1au.
2 IToBTOpeHue. 1 [Mapamnenorpamy, | Knaccuduuupyror PerynatuBuele -  pabortator 1o | OOBACHAIOT camoMy cebe CBOHM
UYeTbIpexyrojpH €ro CBOHCTBA U | YETHIPEXYIOJIbHUKHU COCTaBJIIEHHOMY IUIaHy, MCIIOIB3YIOT | OTAEIbHEIE OmKaiiime (S 78
HUKHU IIpU3HAKHU. BI/II[I)I je(e] IIpU3HAKaM, Hapsaay C OCHOBHBIMHU nu caMOpa3BUTUS, MPOABJIAIOT
MapajuIeIorpaMMOB | ONPENENsIOT  paBHBIC | JOMOJHUTEIbHBIC CPE/ICTBA MOJIYUYCHHS | TIOJIOKUTEIIPHOE ~ OTHOLIEHHE K
M HUX CBOMCTBA H OJICMCHTHI, IIPOBOAAT I/IH(I)OpMaHI/II/I. Ilo3naBaTenbHBIE - | Ypokam T€OMETPpHUU; NOHUMAKT
MPU3HAKH. LETTOYKH COIOCTAaBIISIOT " OTOMPAIOT | MPUYMHBI ~ ycmexa B y4eOHOH
Tpanemys, BHIBI | IOKAa3aTEIbCTB u | nHpoOpManuIio, MOTyYSHHYIO 13 | AEATEIbHOCTH; MAAIOT aJeKBATHYIO
Tpanenui pacder 3JIEeMEHTOB. Ppa3HbIX WCTOYHHMKOB. | OICHKY M CaMOOLEHKY Yy4eOHOH
KomMyHuKaTHBHBIE - YMEIOT | AESATEIHHOCTH; aQHAJTHM3HUPYIOT
BBINOJIHATH Pa3JInYHbIE POJIM B TPYIIE, | COOTBETCTBHUE pe3yNbTaToB
COTPYJHHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH y4eOHOH
pelLIeHnH 3aj1a4. 3a7a4u
BekTopsr (9 3 [Tonsitue 1 BexTop. H300paxkaroT u | PerynatuBapie -  paGortaror 1o | OOBACHSIIOT camMoMmMy cebe CBoH
4.) BEKTOpa. Juuna  BekTopa. | 0003Ha4YalOT BEKTOPHI, | COCTABIEHHOMY IUIaHy, HCIOJB3YIOT | OTAEJIbHBIE OmKaiiime Hemu
Pasencrso Pasencrso HaxonAT paBHEBIE | HapsAxy c OCHOBHBIMH A | CaMOpa3BUTHS, MPOSIBIISIIOT
BEKTOPOB BEKTOPOB. BEKTOPBI JOTIOJTHUTCIIbHBIC CPEACTBA TTOJYYECHUA TIOJIOXKHUTCIIBHOC OTHOILIICHHUEC K
Konnuueaphsie uHpopmanuu. [lo3HaBaTenbHBIE - | ypOKaM  TE€OMETPHU;  MOHHMAIOT
BEKTOPBI COIOCTAaBJISIOT " OTOMpPAIOT | MPUYMHBI ~ ycmexa B y4eOHOI
nHpopManuio, MOJTyYEHHYIO U3 | AEATEIbHOCTH; MAIOT aJeKBATHYIO
Ppas3HbIX WCTOYHHMKOB. | OLICHKY M CaMOOLEHKY Yy4eOHOU
KoMmMyHuKaTHBHBIE - YMEIOT | AESATEIBHOCTH; aHAIM3HUPYIOT
BBINOJIHATE Pa3JInYHbIE POJIM B TPYIIE, | COOTBETCTBHUE pe3yNbTaToB
COTPYJHHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH y4eOHOM

PCIICHNM 3a/1a4.

3aJgavuu




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE

4 OTKTagpIBaHUC 1 OTKi1agpIBaHUE OTKIIagBIBAIOT ot | PerymaruBusie - ompenemsror menb | OOBACHAIOT camoMy cebe  CBOHM
BEKTOpa oT BEKTOpa OT JaHHOH | Jro0oi TOYKH | y4eOHOIl JEesATEeNbHOCTH C IIOMOIIBIO | HauOoiee 3aMeTHbIE JOCTHIKEHHS;
JITaHHOH TOUKHU TOUKHU IJIOCKOCTH BEKTOp, | yuuTens u CaMOCTOSATENIBHO, | MPOSBISIOT MO3HABATEJIBHBIN

PaBHBII JaHHOMY OCYILECTBIIAIOT IIOUCK CPEACTB €€ | HHTepec K U3YyYCHHIO MpeaMeTa,
noctmwkeHns.  IlozHaBarenmbHblE - | coco0aM penieHust Y4eOHBIX 3ajad;
NepesaT CoJAep’KaHue B CXATOM M | JalOT  aJeKBaTHYI0  OLIEHKY U
pa3BepHYTOM BUJIE. | CAMOOIICHKY Y4EeOHOMH JIesTeIbHOCTH;
KomMyHuKaTHBHBIC - YMEIOT | HOHMMAIOT MpPUYMHBI  ycllexa B
opopMIIAITH MBICIM B YCTHOH | | y4eOHOH AEATEIHbHOCTH
ITMCBMEHHON PeUH C YIETOM CUTYalui.

5 Cymma  1ByX 1 CnoxeHue Crpost cymmy u | PerymatuBHble -  pabortator 1o | OOBsACHIIOT camMoMy cebe CcBOH
BEKTOPOB BEKTOPOB. 3aKOHBI | pa3HOCTh ABYX M 0OJI€E€ | COCTABICHHOMY IUIAHY, WCIOJB3YIOT | OTAENbHBIC OmKaiime Lenu
3aKOHBI CJIOKECHUSI. BEKTOPOB, MOJB3YIOTCS | HapsAmy c OCHOBHBIMH U | caMOPa3BUTHS; MPOSIBIISIIOT
CJIOKECHUS ITpaBuno MPaBIIIOM JIOTIOJTHUTENBHBIC CPEJICTBA TIOIyYCHUS! | MOJIOXKUTENPHOE  OTHOLIEHHE K
BEKTOPOB. TPEeyToJIbHUKA. TPEyToJIbHUKA, undopmanuu.  [lo3HaBaTenbHble - | ypoKaM  MaTeMaTHKH; IOHHMAlOT

IIpaBuino napauesorpaMMma, COIIOCTaBISIOT u OTOMpPAIOT | MPUYMHBI ~ yclexa B y4eOHOI

napajuleniorpaMMa | MHOTOYTOJIbHHKA UHbOPMALHIO, HOTy4EHHYIO U3 | AEATENbHOCTH; JAaloT a/JeKBAaTHYIO
Ppa3HBIX HUCTOYHUKOB. | OIIEHKY U CaMOOLEHKY Yy4eOHOMH
KomMmyHUKaTHBHEIE - YMEIOT | AeATEeNIbHOCTH; aHaIU3UPYIOT
BBINOJIHATH Pa3JInYHbIE POJIM B TPYIIE, | COOTBETCTBHUE pe3yNbTaToB
COTPYJHHUYAIOT B COBMECTHOM | TpeOOBaHMSIM KOHKPETHOH y4eOHOH
peLIeHn] 3aad. 3a7a4u

6 Cymma 1 Paznoctp nByx | CtposT pazHocTh | PerynstuBHble - onpenenstorT uenb | [IposBusior M03HABaTEJbHBII
HECKOJIbKIX BEKTOPOB. BEKTOPOB, y4eOHOH JAEATETHHOCTH C IOMOINBIO | MHTEpPEC K H3YUYCHHIO MaTeMaTHKH,
BEKTOPOB. [TpOTHBONONOKHBI | MTPOTHBOIIOIOKHBIH yUUTENS u CaMOCTOSTENIFHO, | Croco0aM pelleHus y4eOHBIX 3ajad;
Borunranue i BEKTOD BEKTOP OCYIIECTBIISIIOT TOUCK CPEJCTB €€ | Jal0T  THO3WTHBHYIO  OLIEHKY W
BEKTOPOB noctiokeHus.  [lo3HaBaTenbHBIE - | CAMOOIICHKY y4eOHOM AeATeNbHOCTH;

HepefaloT COoAepXKaHWe B CHKATOM H | aJA€KBAaTHO BOCIHPHHUMAIOT OILIEHKY
pa3BepHYTOM BUJE. | YUHUTENS u CBEPCTHHUKOB;
KomMmyHuKaTHBHEIE - YMEIOT | aHAJIM3HPYIOT COOTBETCTBHE
oQOpMIIATH MBICIM B YCTHOW W | Pe3yJIbTaTOB TpeOOBaHUAM
MMMCHbMEHHON PEYH C YIETOM CUTYyallMid. | KOHKPETHOH y4eOHOH 3a1aun

7 Pewenue 3amau 1 3amaun Ha | Ctpoar cymmy  u | PerymaruBHsble - B quanore ¢ yauteneMm | [IposBisroT [I03HABATEJIbHBII
«Cnoxenue u IPUMEHEHUE pasHOCTh JIBYX M 00Jiee | COBEPIICHCTBYIOT KPUTEPUU OLICHKHM M | MHTEPEC K M3YYCHHIO MaTEMaTHKH,
BBIUUTAHUE BEKTOPOB BEKTOPOB, IOJIb3YIOTCS | MOJB3YIOTCS MMH B XOZAE OLEHKH M | croco0aM penieHust y4eOHBIX 3ajad;
BEKTOPOB» MPaBUIIOM camooueHku.  Ilo3HaBarenbHble - | JAIOT  TO3UTHUBHYIO  OLEHKY H

TPEYToJIbHUKA, MpeoOpa3oBEIBAIOT MOJAENIH C LENbI0 | CAMOOLECHKY YYeOHOH esTEeIbHOCTH;

rnapajujiejiorpamMmma,

BBISABJICHUA 06IIII/IX 3aKOHOB,

AJICKBATHO BOCHPHUHHUMAKOT OLCHKY




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
MHOTOYTOJIbHHKA OTIPEACIIAIONINX MPEIMETHYIO 00JIacTh. | yUHTENs " CBEPCTHHUKOB;
KomMMyHUKaTHBHBIE - yMEIOT TMPH | aHAIU3UPYIOT COOTBETCTBHE
HEOOXOAMMOCTH  OTCTaWBaTh CBOIO | PE3YJIBTATOB TpeOOoBaHUIM
TOUKY 3pCHHMs, apTYMEHTHUPYsI ee. KOHKPETHOH y4eOHOH 3a/1aun

8 IIpousBenenue 1 YMHOXEHUe 3HaroT cBolicTBa | PerymsatuBHple - omnpenenstor wnenb | OObACHSIIOT camoMmy cebe CBOM
BEKTOpa Ha BEKTOpa Ha YMWCJIO. | YMHOXEHHUSI  BEKTOpa | y4eOHOW JeATeNbHOCTH C MOMOIIBIO | Haubojee 3aMeTHbIE JIOCTHIXKCHUS,
qHCIIO. CaoiicTBa Ha  4YMCIO, YMEIOT | y4HTemns u CaMOCTOSATENIBHO, | MPOSBISIOT MO3HABATEJIBHBIN

YMHOYKEHUS pemaTh  3aJadd  Ha | OCYIIECTBIIAIOT IIOMCK CPEJICTB €€ | HHTepec K U3YUYCHHMIO IIpeaMeTa,
BEKTOpa Ha YHCIIO YMHOXCEHHE  BeKTOpa | mocTmkeHus.  [lo3HaBatenpHble - | croco0aM pemieHus ydeOHbBIX 3ajad;
Ha 9HCII0 NepealoT COJACp)KaHWe B CXKAaTOM M | JAlOT  aJeKBaTHYI0  OLEHKY |
pa3BEepHYTOM BUJIE. | CAMOOIICHKY YI€OHOU NIeSTEIbHOCTH;
KomMyHuKaTHBHBIC - YMEIOT | HOHMMAIOT MpPUYMHBI ycllexa B
opopMiIAITH MBICIM B YCTHOH | | y4eOHOH AeATEIHbHOCTH
IIICBMEHHON PEUH C YUETOM CHUTYalui.

9 IIpumenenue 1 3amaun Ha | Pemaror 3agmaum Ha | PerymatuBHBIe -  pabotaror 1o | [IposBisior M03HABATENbHBII
BEKTOPOB K IIPUMEHEHUE IPUMEHEHHE 3aKOHOB | COCTABICHHOMY IUIaHy, HCIOJIB3YIOT | HHTEpPEC K H3YYEHHI0 MaTEeMaTHKH,
peIIeHHIo 3a1a4 BEKTOPOB CIIO’KEHUsI, BBIUUTAHUA | HapsAdy c OCHOBHBIMHU u | cioco0aM penieHust Y4eOHBIX 3ajad;

BEKTOPOB, YMHOXXEHHUS | JAOTOJHUTENbHBIC CPEACTBA MOIYUYCHUS | AAlOT  TO3UTHBHYIO  OIEHKY H

BEKTOpa Ha YUCIIO undopmanuu.  [lo3HaBaTenbHble - | CAMOOLEHKY Y4EOHOH NESATEIBHOCTH;
CaMOCTOSTENIFHO MPEIONaraT, Kakas | aAeKBaTHO BOCIPHHUMAIOT OLIEHKY
nHpopManus HYXHa JUId PEIICHUS | YUUTENs " CBEPCTHHUKOB;
yueOHOH 3a1aun. KOMMyHHKaTHBHBIC - | aHATM3UPYIOT COOTBETCTBHE
YMEIOT CIIyIIaTh JpPYTHX, TBITAIOTCS | PE3YJIbTaTOB TpeboBaHUAM
NIPUHUMATh JPYryl0 TOUYKY 3pEHHMs, | KOHKPETHOH y4eOHOW 3a1aun
TOTOBBI I3MEHHUTH CBOIO TOUKY 3PSHHSI.

10 Cpeassist uHUsA 1 [Monstne cpenneit | 3HaroT, Kakoil oTpe3ok | PerymaruBHble - ompenensror menb | OOBACHAIOT camoMy cebe CBOHM

Tpanenuu JVHUHM  TpalelUWH. | Ha3blBaeTCs  CpeAHeH | y4eOHOHW JesTeNbHOCTH C IIOMOIIBbIO | HanOoyiee 3aMETHBIE JIOCTIDKCHHS;
Teopema 0 | nuHMeR Tpanenuy; | yauTens u CaMOCTOSATENIBHO, | MPOSBISIOT MO3HABATEIBHBIN
cpenHein JTUHUH | HOPMYITHPYIOT U | OCYIIECTBISIFOT TIOMCK CpEACTB €€ | MHTepeC K M3YYCHHIO TIpeaMeTa,
Tparnenuu JIOKa3BIBAIOT TeopeMmy | AOCTkeHHWa.  [lo3HaBaTtenbHBIE - | cmoco0aMm pemieHHs y4eOHBIX 3a1ad,;

O CpemHEW IJIMHMHM | NEpefaloT COJACp)KAaHWE B CXKATOM M | JAIOT  aJCKBaTHYI0  OLEHKY |

Tparnenuu pa3BepHYTOM BUJIE. | CAMOOIICHKY Y4€OHO! JIESTENbHOCTH;
KomMmyHuKaTHBHEIE - YMEIOT | HOHMMAIOT TPHYUHBI  yclieXxa B
opopMIIITH MBICKIM B YCTHOH | | y4eOHOH JesTeIbHOCTH
MUCbMEHHOU pedH C Y4eTOM CUTYalHi.

11 KonTponbHas 1 Kontpons u | Ilpumensror Perynarusuele - omnpenenaror uenb | [IposBustoT MO3HABATEJBHBIN
pabora Nel mo OLICHKA 3HaHUI U | MOJyYyeHHBIE y4eOHOM JAeATETHHOCTH C IIOMOIIBIO | MHTEpPEC K HM3YYCHHIO MaTeMaTHKH,

TEMC!

YMEHUI

TCOPETUYCCKNE 3HAHUS

YUuTeiid u CaMOCTOATCIIBHO,

crocobaM pemieHns y9eOHBIX 3a/1ad,
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«BexTopbI» Ha MPaKTHKE OCYIIECTBIIIIOT TIOMCK CPEACTB €€ | JAl0T  TO3UTHBHYIO  OLEHKY H
noctmwkeHus.  Ilo3HaBaTenmbHBIE - | CAMOOLICHKY YYeOHOH NEsTEIbHOCTH;
NEepEeNalT COACPKAHUE B CXATOM U | aJ€KBaTHO BOCIPUHHUMAIOT OLCHKY
Ppa3BEpHYTOM BUJE. | YUUTENS u CBEPCTHUKOB;
KomMmyHuKaTUBHEIE - YMEIOT | aHAJIU3UPYIOT COOTBETCTBUE
opopMIIITH MBICIIM B YCTHOH | | pe3yJbTaToOB TpeOoBaHUIM
MTMCEMEHHON PeYH C YUETOM CUTYalluil. | KOHKpETHOW yueOHOM 3a/1auu
12 Koopaunatst 1 Koopaunatst OnpenensoT PerynarusHsle - B quasnore ¢ yuuteneMm | OObAcCHAIOT camoMy cebe cBou
Metoa BEKTOpA. BEKTOpa, JUINHA | KOOPJOMHATBI TOYKH | COBEPUICHCTBYIOT KPUTCPHH OICHKH M | HamOoiee 3aMETHbIE IOCTHIKEHHS;
KOOpPAMHAT Pasnoxenue BekTOopa. Teopema | MIOCKOCTH; MPOBOAAT | MOIB3YIOTCS HUMH B XOJE€ OLEHKH H | MPOSBISIOT HOJIOKHUTENBHOE
(10 9) BEKTOpa o 0 Pa3loXKEeHUH | oIepanuu Haj | camooneHku.  Ilo3HaBarenbHble - | OTHOLIEHHE K ypOKaM MaTEMAaTHUKH,
JBYM BEKTOpa MO JBYM | BEKTOpaMH, CaMOCTOSITENILHO NPEANONAraT, Kakasi | MIUPOKUHA  HHTEpEC K  HOBOMY
HEKOJUIMHEAPH HEKOJUIMHEAPHBIM BEUHCIAIOT JUIMHY W | HHpOpMamus HyXHa JUId peIleHUs | yaeOHOMy MaTepHady, crocodam
BIM BEKTOpaM BEKTOpaM KOOpJWHATBl BEKTOpa, | yueOHOH 3amaun. KOMMyHHUKaTHBHBIC - | pENICHUs] HOBBIX Yy4YeOHBIX 3ajad,
yroma MEXIy | YMEIOT CIyIIaTh NPYTUX, HNPUHHUMATh | TOOPO’KENaTeIbHOE OTHOIICHHE K
BEKTOpaMH JIpPYI'y0  TOYKY 3pE€HHUs, TOTOBBI | CBEpCTHUKAM; aJIcKBaTHO
U3MEHUTb CBOK) TOUKY 3PEHHUS. BOCIPUHUMAIOT OLICHKY YYUTEIsI
13 CBsi3b  MeXIy 1 HeuctBus Haj | PacknapbiBaror BekTop | PerynsatuBHble - cocraBisaror 1uiadH | [IposBisiror [I03HABATEJIbHBII
KOOpAWHATaMHU BEKTOpaMH 1o JIByM | BBIIIOJIHEHUS 3a/ady, pelIaloT | MHTEpeC K U3YYEHUIO IIpeAMeETa,
BEKTOPA u HEKOJUIMHEAPHBIM poOIEeMbI TBOPUECKOTO M MOUCKOBOTO | crocobaM pemieHHs y4eOHbBIX 3a71ad,
KOOpAMHATaMU BEKTOpaM, HaXOJAT | XapakTepa. Io3HaBarenbHbIE - | Jal0T  aJeKBAaTHYIO  CaMOOLEHKY
€ro Hayama | KOOPJHMHATBl BEKTOPA, | CAMOCTOSITENIFHO TPEIIONAraloT, Kakasi | yueOHOH NesSTEeNbHOCTH; MOHHMAIOT
KOHIIa BBITIOJHAIOT JAEHCTBUS | MHpOpMamusi HYXHa JUId pEIICHUS | MPUYMHBI  ycmexa B y4eOHOH
Haj BEKTOpaMmHy, | yueOHoi 3amaun. KoMMyHUKaTHBHBIE - | AEATEIBHOCTH; aHAITU3UPYIOT
3aJJaHHBIMU YMEIOT npu HEOOXOJMMOCTH | COOTBETCTBHE pe3yIbTaToOB
KOOpAWHATaMu OTCTaWBaTh CBOIO TOYKY 3pEHHMs, | TpeOOBaHUIM ydeOHOH 3amadun
apryMeHTHpYsI ee.
14 IIpocreiimue 1 Koopannatst BeiBOgsT tdopmynsl | PerynatuBHbIE - cOCTaBISOT IUTaH | OOBACHAIOT camMoMy cebe CBOM
3a/1a4u B BEKTODA, KOOpJUHAT  BEKTOpPA | BBIIOJHEHUS 3a/ady, pelIaloT | OTACIIbHBIE OmKaiiime LENH
KOOpJUHATAX. KOOPJUHATHI gepe3 KOOPAUHATHEI €ro | MpoOIeMbl TBOPYECKOTO M TIOMCKOBOTO | CAMOPA3BHTHS, IPOSIBIISIOT
CepeNIMHBl OTPE3Ka, | KOHIA u Hayaja | XapakTepa. ITosnaBarenbHbIE - | IOJIOKUTENBHOE  OTHOLIEHHE K
JUIMHA BEKTOpa, | KOOPAMHAT CEPEAMHBI | CAaMOCTOSTENBHO PEANONAratoT, Kakas | ypokaM  MaTeMaTHK{,  LIUPOKUMN
paccTosiHUE MEXIy | OTpe3Ka, JUIMHBI | H”HQOPMAIUS HYy)XHa JUIS pENIeHHs | MHTepec K  HOBOMY  y4eOHOMY
JIByMsl TOUKaMH BEKTOpa M PAcCTOSIHUS | yueOHOH 3anaun. KoMMyHUMKAaTHBHEIE - | MaTepuainy, crocobam  pemlieHHs
MEXJy ABYMS TOUKAMHU | YMEIOT B3MVISHYTh HAa CHUTYallUI0 C | HOBBIX y4eOHBIX 3ajady;
WHOM TIO3UMIIMM W JIOTOBOPHUTHCS C | IOOpOXKEJaTelbHOE OTHOLIEHHE K
JIOBMU MHBIX TO3UIUIA. CBEPCTHHUKAM; aJIeKBaTHO

BOCHPHUHUMAIOT OLICHKY YUHTECJIA
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He pa3jesa ypoka coJepKaAHUA pe3yabTaThl NMO3HABATEJIbHbIE,
KOMMYHHMKAaTHBHBIE, PeryJITHBHbIC
15 Pewenue 3amau 1 3amaun mo Teme | Pemaror 3amaum ¢ | PerymartuBHple -  paGorator  mo | [IposBisior I0JIO>KUTEIBHOE
o TeMme: «Metox MOMOIIBIO (dopMyJ | cocTaBieHHOMY IUIaHY, HCIIOJIB3YIOT | OTHOLIEHHWE K YpOKaM MaTeMaTHKH,
«Metox KOOpAUHAT» KOOpAMHAT  BEKTOpa, | HapsAmy c OCHOBHBIMHU U | IIUPOKUH  HMHTEpeC K  HOBOMY
KOOpAUHAT» KOOpAMHAT CEpPEeIUHBbI | AOTOJHUTEIbHBIE CpeAcTBa. | y4eOHOMY Marepuaily, CIocodam
OTpe3Ka, qunbl | [To3HaBaTenpHBlE - 3alKCHIBAIOT | PELICHUsT HOBBIX Yy4YeOHBIX 3ajad,
BEKTOpa M PACCTOSIHUS | BHIBOABI B BHAE MpaBWI "€CNH..., | TOOpOXKEIaTeIbHOE OTHOLIEHHE K
MEXTY nByMms | To...". KoMMyHMKAaTHBHBIE - YMEIOT | CBEPCTHHKAM; aJIeKBaTHO
TOYKaMHU. OpraHU30BbIBAThH ydeOHOe | BOCTIPHHHMAIOT OLIEHKY YIHTEIIS
B3aMMOJICHCTBHE B IPyNIIE.
16 YpaBHEeHHE 1 YpaBHEeHHE BrBomsar  ypaBHenms | PerymsatuBHple - paborator 1o | [Iposmistor MO03HABATENbHBII
OKPY>KHOCTH. OKPY’KHOCTH OKPY>KHOCTH U | COCTaBICHHOMY IUIaHY, HCIONB3YIOT | HHTEPEC K H3Y4YECHHIO IIpEAMETa,
17 YpaBHEeHHE 1 YpaBHEeHHE MPSIMOH, CTPOST | Hapsany c OCHOBHBIMU U | cmoco0aM pelIeHus] yu4eOHBIX 3a/1ad;
OpAMOMH TPSMOA OKPY’KHOCTh U | JOTOJHUTEIbHbIE CpPEeICTBA. | JAIOT  aJCKBaTHYI0  CAMOOLIEHKY
psMBIe, 3aganHble | [lo3HaBaTenpHBIE - COMOCTaBISAIOT M | y4eOHOH JESTENPHOCTH; IOHHMAOT
yYpaBHEHUSIMU oTOMpalOT MHGOPMALHIO, MOTYUYECHHYIO | MPUYNHBI ycrnexa/neycnexa B
18 Ucnons3zoBanue 1 YpaBHeHUs Pemator 3agaum ¢ | u3 pa3HbIX WMCTOYHUKOB. | yueOHOU JIeATEIIbHOCTH;
ypaBHEHHUH OKPY>KHOCTH U | UCTIOJIb30BaHHEM KomMMmyHuKaTHBHEIE - YMEIOT | aHAJIM3HPYIOT COOTBETCTBHE
OKpPY>KHOCTH H IpSAMOH ypaBHEHUH BBITIOJIHATD Pa3IMYHbIC POJIM B IPYIIIE, | Pe3yJbTaTOB TPeOOBaHHUSM Yy4eOHOU
IpAMOH npu OKPY>KHOCTH M TIPSIMOM | COTPYIHHUYAIOT B COBMECTHOM | 3a7jauil
pemeHnt 3aaa4y peLICHUN 3aJa4u.

19-20 | Pemenune 3amau 2 3amaun 1TO TeMme | 3amMCBIBAIOT PerynsatuBHble - omnpeaeisor 1eib | Beipaxaror I0JIO’KUTEIBHOE
c «Metog YpaBHEHHs TPSAMBIX M | y4eOHOW JeATeNbHOCTH C MOMOIIBIO | OTHONIEHHWE K TIPOIEcCy ITO3HAaHUS;
UCTIOJIb30BaHUE KOOpAUHAT» OKpY>KHOCTEH, yUUTENs u CaMOCTOATENBHO, | aAeKBATHO OLICHUBAIOT CBOIO
M MeToAa UCTIONB3YIOT OCYIIECTBIISIIOT TOUCK CPEICTB €€ | ydeOHYIO NesITebHOCTD; IPUMEHSIOT
KOOpJAUHAT YpaBHEHHS npu | gocTwxkeHus.  [lo3HaBaTenbHble - | IpaBUIa AEIOBOTO COTPYJHHYECTBA

peleHnu 3a[a4, | MepellaloT COJEpKAHME B  CXKATOM,
CTPOSIT OKPYXHOCTH U | BBIOODOYHOM M pa3BEepHYTOM BHJE.
psSMBbIe, 3amaHHble | KoMMyHUKaTHBHEIE - YMEIOT
YpaBHEHHSMU. OpraHU30BHIBATH yuebHoe
B3aMMO/ICHCTBHE B TPYyIIIIE.

21 Konrponbnas 1 KonTpons u | [lpumenstor PerynsatuBHble - nmoHuMaroT npuuuHsl | IIposBistor [I03HABATEJIbHBII
pabora Ne2 mo OIlGHKAa 3HAHUH U | MOJTyYeHHEIE CBOET0 HEyCIleXa W HaxXOIAT CHOCOOBI | MHTEpEC K H3YUYCHHIO MPEIMETa,
Teme: «MeTon YMEHHM TEOPETUYECKUE 3HAHUS | BBIXOZA u3 3TOM CUTYyalluU. | OLIEHUBAIOT CBOIO y4eOHyI0
KOOPAWHAT» Ha TIPaKTHKE [To3HaBarenbHbIE - MepeaaoT | ACATENbHOCTh, MPUMEHSIOT IpaBHia

coJiepKaHue B CKaToM WIH | JEeI0BOTO COTPYJHUYECTBA
pa3BepHYTOM BUJIE.

KoMMyHUKaTHBHBIE - YMEIOT CIIyIIaTh
JpYruX, TPUHAMATH JPYTyl0 TOUYKY




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
3pEHUS], U3MEHUTD CBOIO TOUKY 3PCHHUS.
CooTHOLIEHH 22 Cunyc, 1 CunHyc, KocuHyC, | Beraucmsror cuHycC, | PerynsatuBHpie - oOHapyxwuBaioT U | [IpOSBISIOT YCTOHYMBEIN W MIMPOKHUN
f MEKIY KOCHHYC, TaHreHc. OCHOBHOE | KOCHHYC, TaHTEHC | QOpPMyIUpPYIOT Y4eOHyI0 TpobieMy | mHTepec K crmocobaM  pemieHus
CTOPOHAMM H TaHI'€HC. TpuroHoMmerpudeck | yrmoB or 0 mo 180, | coBMecTHO c YUUTEIEM. | MO3HABATEIbHBIX 3a/1a4,
yriaamu oe TOXJIECTBO. | JIOKa3bIBAlOT OCHOBHOE | Ilo3HaBaTeNbHBIE - COMOCTAaBISIOT M | MOJOXKHUTEIBHOE  OTHOIIEHWE K
TPeyroJIbHUK DopMysl TPUTOHOMETPUYECKOE | OTOMparOT MHPOPMAIMIO, TIOJIyYEHHYIO | YPOKaM MaTeMaTHKH, Jal0T OLEHKY
a. MIPUBEJICHUS. TOXIECTBO, 3HAIOT | U3 Pa3HBIX UCTOYHUKOB (CIIPABOYHMKH, | PE3yJIBTaTOB cBoeit y4eOHO
CkanspHoe Cunyc, kocuHyc, | GopMmyiy g | Uarepuer). KoMMyHMKAaTUBHBIE - | J€STENbHOCTH
NPOU3BeEIeHH TAQHTE€HC YIJIOB OT | BBIYMCICHUS YMEIOT TMOHHMAaTh TOUYKY 3pEHH
e BEKTOpOB 0? mo 1807 KOOPJUHAT TOUKH JIPYTroro, CIyIaTh APYT ApyTa.
(14 9)
23 OcHoBHOE 1 Cunyc, KocuHyC, | Beruucmustor cuHyc, | PerynsatuBHele - B fuanore ¢ yuuteneMm | IIpyHuMaloT M OCBaMBalOT  POJb
TPUTOHOMETPUY TaHrerc. OCHOBHOE | KOCHHYC, TaHTeHC | COBEPIICHCTBYIOT KPUTEPHUHU OLCHKH U | 0Oydaromerocs; MPOSIBIISIFOT
€cKoe TpuroHomerpudeck | yraoB or 0 no 180, | mome3yroTcsi MMM B XOJ€ OLCHKHM M | NO3HABATEIbHBIA HHTEpeC K
TOXJIECTBO. oe TOXJIECTBO. | JIOKA3bIBAlOT OCHOBHOE | caMOOIeHKH.  Ilo3HaBaTenpHBIE - | U3YYEHHIO IpeaMeTa; JaroT
Dopmysl TPUTOHOMETPHUYECKOE | 3alMCHIBAIOT BHIBOABI B BHJE INPABHJI | aJCKBATHYIO OIIEHKY CBOEH ydeOHOM
[IPUBEACHHUS. TOXJIECTBO, 3HaOT | "eciH..., T0...". KOMMyHUKaTHBHBIE - | AEATEIbHOCTH
Cunyc, KOCHHYC, | Gpopmyiry ISl | yMEIOT OQOPMIISITH MBICIIH B YCTHOH U
TAQHTEHC YTJIOB OT | BBIYHCICHHSA MUCbMEHHON peYr C Y4eTOM pPEdEBBIX
0? no 180? KOOPJAMHAT TOYKH CUTyalui.
24 DopMyisl 1 DopMyiIbl uid | 3HAIOT ¢dbopmyiisl | PerynstuBHbIe - B uaiiore ¢ yunteaeM | OOBACHSIOT OTIMYMS B OLEHKax
MIPUBEICHUS. BBIUUCIICHHS MpUBeJeHUA; (HOPMYITY | COBEPIICHCTBYIOT KPUTEPUHU OLIEHKH U | OJHOM M TOW K€ CHUTYyallMH Pa3HbIMU
Dopmynsl IS KOOPAWHAT TOYKH JUIs BBIUMCIICHUS | MOJB3YIOTCA HWMH B XOJI¢ OLEHKH M | JIIOABMH, IPUHUMAIOT POJIb YUCHHKA,
BBIYHCIICHHSA KOOPJHMHAT TOYKH camoorieHKH.  [lo3HaBaTenbHBIE - | MPOSIBIISIOT MO3HAaBaTEJILHBIH
KOOpJMHAT 3aIMCHIBAIOT BBIBOJBI B BHJE NPaBHJI | HHTEPEC K U3yUYECHUIO NpeaMeTa
TOYKH «eCI| ..., TO ...». KOMMyHUKaTHBHbIE
- ymeoT o(GopMIIITH CBOM MBICIH B
YCTHOM U MHCBMEHHOH pedun ¢ y4eToM
pEUEBBIX CUTYALMH.
25 Teopema o 1 DopMyibl, Jloxa3sIBatoT Teopemy | PerynsTuBHBIE - MOHMMAIOT HpUYMHBEI | OOBACHIIOT caMoMy cebe cBom
TUIOLIAIH BBIPAXKAIOIINE 0 IUTOIIA/IA | CBOETO HEyCIeXa M HaXOAAT CHOCOOBI | HamboJiee 3aMeTHbIC TOCTIKEHHS
TPEyTOJIbHHUKA. TUTOIA/Ib TPEyTOJIbHUKA, BBIXOJIa u3 STOH CUTYAaIHH.
ITouckoBo- TPEeyTOJIbHUKA npUMeHsIoT  Teopemy | Ilo3HaBaTenbHBIE - JIENaoT
UCCIIEZI0BATENbC yepe3 ABE CTOPOHBI | MIPU PEIICHUH 33734 MpeamnoiokeHue 00  uHpOpMAaIUH,
KAH 3Tam 1o U Yroal Mexay KOTOpast Hy’)KHa JJIsl peIIeHus yueOHoM
MPOEKTY HUMH 3agayn. KOMMyHHKAaTHBHbBIE - YMEIOT
«TpeyroyibHUKH KPUTHYHO OTHOCHUTBCSI K  CBOEMY




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
OHH MHEHHIO.
noscrony!!!»
26 Teopema 1 Teopema cunycoB. | /lokaseiBaloT TeopeMmy | PerymstuBHele -  paborator 1o | OOBACHSIOT OTIMYMA B OLEHKax
CUHYCOB ITpumepsr CHUHYCOB, IPHUMEHSIOT | COCTaBICHHOMY IUIaHy, HUCIONB3YIOT | OJHOM M TOW K€ CUTyallud Pa3HbIMU
IPUMEHEHUS IIPU pelIeHUN 3a1a4 OCHOBHBIE u JIOTIOJTHUTENbHBIE | JIFOABMHU, JAIOT aJeKBaTHYIO OIICHKY
TEOpEMBl CHHYCOB cpeicTtBa (cmpaBOYHas JMTEpaTypa, | pe3yibTaTam cBoeit yueOHOH
JUIs  BBIYMCICHUSA cpeactea HMKT). Ilo3HaBarenbHble - | AEATENBHOCTH, MPOSABISIOT HHTEPEC K
3JIEMEHTOB COIIOCTaBISIOT u OTOMPAIOT | MpEeaMETy
TPEyTroNbHHUKA nH(popManuio, MOTyYCHHYIO n3
pasHbIX HCTOYHHKOB (CIIPaBOYHHKH,
Wntepuer). KommyHHKaTWBHBIE -
YMEIOT B3IJISHYTh HA CHTYalHI0 C
WHOM TO3WUOHMH ¥ JIOTOBOPHUTHCS C
JFOJTbMH MHBIX TTO3HIHH.
27 Teopema 1 3anauun Ha | [Ipumensitor Teopemsbl | PerynsatuBHple - omnpeaenstor 1enb | [IposBIAIOT yCTOMUMBBIN MHTEpeC K
KOCHHYCOB HCTIONB30BaHUE CHHYCOB U KOCHHYCOB | yueOHOI JeSITeNIbHOCTH, | CIoco0aM pelleHus 03HaBaTeIbHbBIX
TEOpeM CHHYCOB U | MPH pelIeHUH 3a7a4 OCYILECTBISIOT TIOMCK CpPEJCTB €€ | 3ajady, MOJIOKUTEIbHOE OTHOLIICHHE K
KOCHHYCOB noctiokeHus.  [lo3HaBaTenbHBIE - | ypoKaM MaTeMaTHKH
NepefaloT COACp)KaHHE B  CXKATOM,
BBIOOPOYHOM M Pa3BEpHYTOM BHJE.
KomMyHuKaTHBHBIC - YMEIOT
IIPUHUMATh TOYKY 3PEHUS JPYTOro
28 Pemenne 1 3agaun Ha | Pemaror 3amaum Ha | PerymaruBubple - mnpemenstor menb | OOBACHAIOT camoMy cebe  CBOHM
TPEyTroJbHUKOB UCTIONIb30BAHHE UCTIONIb30BAHHE y4eOHOH AEATETHHOCTH C IIOMOINBIO | OT/JENbHbIE OmKaiime Lenu
TEOpPEM CHHYCOB U | TEOPEM CHHYCOB W | YUHTEIs u CaMOCTOSTENILHO, | CAaMOPa3BUTHS, TPOSBISIOT HHTEPEC
KOCHHYCOB KOCHHYCOB OCYIIECTBIISIIOT TOUCK CPEJICTB €€ | K  HW3Y4YEHHI0O MpeAMeTa,  JaroT
noctmkeHus.  Ilo3HaBaTenbHBIE - | TOJIOXKHUTEIBHYIO OIICHKY u
COIIOCTaBIISIOT u OTOMPAIOT | CAMOOLIEHKY pe3ynpTaTamMm
uHhopmanuio, MOJyYEHHYIO U3 | JesaTenbHOCTH
pasHBIX  MCTOYHUKOB, 3aIHCHIBAIOT
BBIBOJBI B BHJE MPAaBUI «ECIH ..., TO
.». KomMMyHUKaTHBHBIE - YyMEIOT
B3MJSIHYTh HA CHTyalMI0O C WHOM
MO3ULUUA U JOTOBOPUTBECS C JIOJbMH
HHBIX ITO3UIUHN.
29 W3mepurensHel 1 Metons! pemenus | IIposoasr PerynsatuBuble -  pabortator mo | OOBsAcHAIOT camoMy cebe CBOM
e paboTslI. 3ajay, CBSI3aHHBIE C | U3MEPHUTEIbHbIE COCTaBJIGHHOMY IUIaHy, WCIIOJB3YIOT | HauOoiee 3aMeTHbIE IOCTHIKEHHUS;
TpaHCIAIHMOHH U3MEPUTENIbHBIMU paboThl, OCHOBAaHHBIE | OCHOBHBIE u JIOTIOJIHUTETIbHBIE | MPOSBISIIOT MOJIOKHUTENBHOE
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He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
o- pabotamu Ha UCTIONIB30BaHUH | CPENICTBA nHpOpManMy. | OTHOIICHHE K YPOKAM MAaTEMAaTHKH,
odopmuTenBCK TeopeM cuHycoB, U | Ilo3HaBarenbHbIE - HNepeAaoT | MUPOKUH  HMHTEpeC K  HOBOMY
Uil  JTam 1Mo KOCHHYCOB COZIEp’)KaHUE B C)KATOM, BBIOOPOYHOM | ydyeOHOMY Marepuaiy, crocodam
MPOEKTY WIH pa3BepHYTOM BUJC. | PELICHHUsT HOBBIX YYEOHBIX 3a/ady;
«TpeyronbHUKH KoMMyHuKaTHBHBIE - YMEIOT TIpU | TOOpOXKEIaTeNbHOE OTHOLIEHHE K
OHU HEOOXOAMMOCTH  OTCTaMBaTh CBOIO | CBEPCTHHKAM; JalOT  aJeKBaTHYIO
noscrogy!!!» TOYKY 3peHHs, apryMEHTHpYs €€, | OLIeHKY y4eOHOil JesTeTbHOCTH
TIOJTBEPIKIasi apIYMEHTHI (paKTaMH.

30 Pewenue 3anmau 1 3anauun Ha | [lonp3yrores PerymartuBuple - ompenmensror nenb | OOBACHAIOT camoMy cebe  CBOHM
o TeMe: HCTIONIb30BaHHE TEOpeMaMy CHHYCOB M | Y4eOHOH JeATeNbHOCTH C MOMOIIBIO | Haubojee 3aMETHBIC JIOCTIDKCHUS;
«CoOTHOIIEHHS TEOpPEM CHHYCOB U | KOCHHYCOB IpU | yduTens u CaMOCTOSITENILHO, | MPOSIBIISIIOT TIOJIO>KUTETBHOE
MEXKTY KOCHHYCOB pelmIeHNH 3aJad  Ha | OCYIIECTBIIIOT TIOMCK CpPEACTB €€ | OTHOIICHHWE K ypOKaM MaTeMaTHKH,
CTOPOHAMH U penieHue noctmwxkeHus.  IlozHaBarenbHBIE - | IIMPOKMH  HMHTEpEC K  HOBOMY
yIIIaMu TPEyTrOJNbHHUKOB, 3aIMCHIBAIOT BBIBOJBI B BHJIC NpaBWJI | yueOHOMY MaTepHaly, crocodam
TPEYrOJbHUKA)» HaxoIsT wiomaau | "ecnd..., To...". KOMMyHHMKaTUBHBIE - | pellIeHHS HOBBIX Y4EeOHBIX 3a7ad;

TpEeyroJIbHUKa U | yMEIOT  OpraHM30BBIBaTH  yueOHOe | OoOpoXeiaTelbHOe OTHOLICHHE K
napajuieiorpaMma B3aHMOJIeiiCTBHE B IpyIIIIE. CBEpCTHHKAM; Jal0T aJeKBaTHYIO
gepe3  CTOPOHBI U OLICHKY Y4eOHOM /e TeIbHOCTH
CHHYC yIJia

31 Pemenne 3amau 1 3amaun Ha | Pemaror 3amaun, | PerynsatuBHele - cocraBmaoT IuiaH | OOBSCHAIOT OTIMYMA B OLEHKax
o TeMe: HCTIONIb30BAHHE CTpOSIT YIJIBL, | BBIMOJHEHUSI 3aJaHUi COBMECTHO C | OZHOW M TOHM K€ CHUTyalluH Pa3HBIMHU
«CoOTHOIIEHHS TEOpPEM CHHYCOB W | BBIYHCISIOT yUUTENEM. [To3naBarenbHBIE - | mronpMH, MPOSIBIISIFOT
MEXTy KOCHHYCOB KOOPJMHATBl TOYKH C | 3allMCHIBAIOT BBIBOJBI B BHJIC NPaBHJ | IMO3HABATENbHBIN HHTEpeC K
CTOPOHAMH U MIOMOIIIBIO CHHYCa, | «eCJH ..., TO ...». KOMMyHUKaTHBHbBIE | N3yYECHUIO npesaMmera, JlafoT
yrIIamMu KOCHHYCa M TaHIeHca | - yMeIT OQOpMIATh CBOM MBICIH B | aJ€KBAaTHYIO OLICHKY CBOEH y4eOHOM
TPEyTroIbHUKA yria, BBIYHCIIAIOT | YCTHOH M MHMCHMEHHOH pedH ¢ Y4eTOM | JIesITeIbHOCTH

TJION1ab pEYEeBbIX CUTYaIIHI.
TPEYTOJbHUKA MO IBYM

CTOpOHaM W yIiIy

MEXIy HUMH, PEIIafoT

TPEYTOJIEHUKHY;

OOBSICHSIIOT, YTO TaKOE

yroin MEXIY

BEKTOPAMH.

32 Yron  mexny 1 IonsTHe yrna | 3HatoT  ompexaeneHue | PerymatuBHele - onpexaensiorT 1eib | [loHMMaroT HEOOXOAMMOCTH Y4eHHS,
BEKTOpaMH. MEXJy BEKTOPaMH, | CKalSIPHOIO yueOHOI JEeSTEIbHOCTH, | OCBaUBAIOT u MPUHUMAIOT
CkanspHoe CKaJspHOE MPOU3BEACHUS OCYIIECTBIISIIOT TIOMCK CpEJCTBa €€ | COHMAIbHYI0 pPOJIb 00YyYaroIIerocs,
MPOU3BEICHUE IPOU3BEICHUE BEKTOPOB, ycnoBue | poctmxkeHuss.  Ilo3naBaTenpHble - | #aroT a/IeKBaTHYIO OLICHKY
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He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
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BEKTOPOB. BEKTOPOB W  €ro | MEpHEHAMKYISPHOCTH | JIENMAr0T TIPEATION0KEHHS 00 | pesyipraTam CBOEH y4aeOHOH
CBOMCTB, BEKTOPOB. nHpopManuy, KOTOpas HyXHa IS | JEeSTeNbHOCTH
CKaJIAPHBIN peleHus yaeOHOM 3a7a4H.
KBaJpaT BEKTOpa KomMmyHuKaTUBHEIE - YMEIOT
OTCTauBaTh CBOIO TOYKY 3pEHHUs,
apryMeHTupys ee, IOATBEPKIATh
apryMeHThl akTamu.

33 CkanspHoe 1 IlonsaTue BripaxaroT ckansgpHoe | PerynsaTuBHbIE - MOHHMArOT NpUUUHBI | OOBACHAIOT caMoMy ceOe CBOM
MPOU3BEACHHE CKaJIIPHOTO MPOM3BEACHHE CBOETO HeyclleXa W HaxOIAT CHOCOObI | Hanbosiee 3aMETHBIE JOCTHIKEHHS,
BEKTOPOB M €T0 MPON3BEACHUSA BEKTOPOB B | BBIXOJa u3 9TOH CUTYallUH. | TIPOSIBIISIOT MO3HAaBaTEJIbHbIH
CBOHCTBa BEKTOPOB B | KoopanHaTtaX, 3HaIOT | [lo3HaBarenpHBIC - JIETAl0T | MHTEpeC K U3YYCHUIO IpeaMeTa,

KOOpJMHATaX U €ro | ero CBOHCTBA, YMEIOT | MpEANoyiokeHne o0 uHpopmanuy, | AarT a/IeKBaTHYIO OLICHKY
CBOHCTBa pemIaTts 3a1a9u KOTOpasi Hy’KHa JUIsl peIIeHus y4eOHOH | pe3ysnbTaToB CBOCH yueOHOH
3agaun. KOMMyHHKAaTHBHBIE - YMEIOT | JESTEIbHOCTH
KPUTUYHO OTHOCHUTBCA K CBOEMY
MHEHHIO.

34 IIpumenenue 1 3amaun Ha | 3HatoT  ompeneneHue | PerynatuBHble - MOHMMArOT NpUYMHBEL | OOBACHAIOT camMoMy cebe CBOHM
CKaJIpHOT0 IIPUMEHEHUE CKaJSIpHOTO CBOEro Heycliexa M HaxoJsAT CHOCOObI | HauOolee 3aMEeTHBIE TOCTHKECHUS
MIPOU3BEACHUS TEOPEM CHHYCOB WU | TPOM3BEICHHUS BBIXOJIa u3 aTOM CUTYAaIHH.

BEKTOPOB K KOCHHYCOB U | BEKTOPOB, ycnoBue | Ilo3HaBaTenbHBIE - JIENatoT
pELICHUIO CKaJISIPHOTO NEePHEeHANKYISPHOCTH | MpEAroyiokeHne o0  uH(popManuw,
3aj1ad. MPON3BEACHUS BEKTOPOB, BBIPAXKAIOT | KOTOpasi Hy)KHA JUISl pPeIIeHHs y4eOHOH
Opranuzanus BEKTOPOB CKaJIsIpHOE 3agaun. KOMMyHHMKAaTHBHbBIE - YMEIOT
MPOEKTHOM MPOM3BEACHHE B | KPUTHYHO OTHOCHTBCS K  CBOEMY
JIeSITeIILHOCTH. KOOpJMHATaX, 3HAIOT | MHEHHIO.

3aKIIounuTENbH €ro cBoOiicTBa

blif 3Tan

35 Kontpomibnas 1 Kontpois u | Ilpumensior PerymatuBusle -  pabortator 1o | OOBACHAIOT camMoMy cebe CBOHM
pabora Ne3 mo OIlGHKAa 3HAHUM U | MOJTyYyeHHbIE COCTaBJICHHOMY IUIaHy, HWCIOJB3YyIOT | HauOojee 3aMETHhIE JIOCTHIKEHUS,
TeMe: YMEHHH TEOpPETHYECKHUE 3HAHWS | OCHOBHBIC u JIOTIOTHUTEJIBHBIEC | TPOSBISIOT MO3HABATEIBbHBIN
«CooTHomeHne Ha TPaKTHKe CpeicTBa TMOJy4YeHHS MH(POpPMAIMH. | HHTEpeC K H3YUYCHHIO MPEIMETa,
MEXTY [To3HaBarenbHbIE - MepeaaT | AaroT a/IeKBaTHYIO OIIEHKY
CTOPOHAMH | coJiepKaHue B C)KaToM WIN | Pe3yIbTaTOB cBoei yaeOHoit
yriamu pa3BEpHYTOM BUJE. | AEATEILHOCTH
TPEyroJbHUKA KommyHukaTUBHEIE - YMEIOT

OTCTauBaTh CBOIO TOYKY 3pEHHUs,
apryMeHTupyss ee, IOATBEPKAATh

apryMeHThl (hakTamu.




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He pa3jesa ypoka coJepKaAHUA pe3yabTaThl NMO3HABATEJIbHbIE,
KOMMYHHMKAaTHBHBIE, PeryJITHBHbIC
Junna 36 IIpaBunbHbII 1 IonsTHE 3rator  ompexpencHue | PerymaTmBHBIE -  paboTaroT 1o | J[alOT TOJOXHUTENBbHYIO aleKBaTHYIO
OKPY’KHOCTH MHOT'OYTOJIbHUK MPaBUIBHOTO MPaBUIBHOTO COCTaBJICHHOMY IUIaHy, HCIHOJB3YIOT | CAMOOLIEHKY Ha OCHOBE 3aJaHHBIX
H  IUIOIIA]b INouckoso- MHOT'OYTOJIbHUKA. MHOTOYTOJIbHUKA OCHOBHBIE u JIOTIOJTHUTEJbHBIE | KDUTEPUEB  YCHEUIHOCTH y4YeOHOM
kpyra (11 1) HCCIIEI0BATEIILC dopmyia JUISL Cpe/CTBa A MOTy4eHHs HHpopManuy | IesTeIbHOCTH, IIPOSBIISIOT
KU 23Tam 1Mo BBIUUCIICHUS  yrja (cipaBo4Has JMTEpaTypa, CpEACTBA | MO3HABATENIbHBIN HHTEpeC K
MPOEKTY MNPaBUIBHOTO  N- UKT). ITo3HaBaTenpHBIC - 3alMUCBIBAIO | MIPEIMETY
«'eomerpuueck YTOJIbHUKA BBIBOJBI B BHUJE MPAaBUI «ECIH ..., TO
W€ MapKeThD) ..». KoMMyHUKaTHBHBIE - YMEIOT
OTCTaWBaTh CBOIO TOYKY 3pEHHS,
apryMeHTHpYH ee.
37 OKpyKHOCTb, 1 Teopemsl 00 | 3HatoT W mTpuMeHSIOT | PerynsartuBHBIE - cocraBmsAoT TwiaH | [IposBISIOT MOJIO>KUTEIBHOE
OINKCaHHAas OKPYKHOCTH, Ha NpPaKTUKE TEOPEMY | BBINOJHEHMS 3aJaHUI COBMECTHO C | OTHOLIEHHE K YPOKaM MaTE€MaTHKH,
OKOJIO ONHUCAaHHOH OKOJO | 00 OKpY>KHOCTH, | yuuteneM. [lo3HaBaTenbHbIC - [ENalOT | MIMPOKMH HHTEpeC K crocobdaM
MPaBUIBHOTO MPaBUIBHOTO OMHCaHHON OKOJIO | peArnojokeHuss o0 wuHpOpManuy, | penieHuss HOBBIX y4YeOHBIX 3azad,
MHOT'OYTOJIBHUK MHOT'OYTOJIbHUKA H | NMPaBUIBHOTO KOTOpas  HYXHa JUIi  pelIeHHs | NOHHUMAIOT NPUUYMHBI yclexa B CBOCH
a OKpY’KHOCTH, MHOI'OYT'OJIbHHKA. IIPEeIMETHOU yueOHOi 3a1aud. | y4eOHOH e TeIbHOCTH
BITMCAHHOM B HETO KoMMyHUKaTHBHBIE -  IOHUMAIOT
TOYKY 3pEHHsI APYTOTO0.
38 OKpYXHOCTb, 1 Teopemsl 00 | 3HalOT W IpUMEHSIOT | PerynstuBHBIE - cocTaBnAOT IUIaH | [IPOSBISAIOT YCTOHYMBBIA U IIMPOKUN
BIIUCAHHAs B OKPY>KHOCTH, Ha TPaKTUKE TEOpeMYy | BBIOJHEHHS 3aJaHHN COBMECTHO C | MHTEpEC K CIocob0aM  pelieHHs
MPaBUJIBHBIN ONHMCAaHHOH OKoJO | 00 OKPY>KHOCTH, | YUHUTEIEM. ITo3HaBarenbHbIE - | mo3HaBaTeNbHBIX 3aJad, AaJeKBaTHO
MHOTOYTOJIbHUK MPaBUIBHOIO BIIMCAHHOU B | IEpefaloT CoJAepKaHHEe B CXKATOM, | OLEHUBAIOT  PE3yIbTaThl  CBOEH
MHOTOYTOJIbHUKA U | NMPaBUIbHBIN BBEIOOPOYHOM HIIM Pa3BEPHYTOM BHAE. | YUEOHOH AEATEIBHOCTH, OCO3HAIOT H
OKPYKHOCTH, MHOTOYTOJIbHUK KommyHukaTHBHEIE - YMEIOT | IPUHMMAOT  COLUANBHYI0  POJb
BITMCAHHOM B HETO OTCTaWBaTh CBOK TOYKY 3pE€HMs, | yUYCHHKA
apryMeHTupyss ee, IOATBEPKAATh
apryMeHThl pakTamu.
39 OKpYKHOCTb, 1 Teopembr 00 | 3HatoT W TpUMEHAIT | PerynatuBHble - omnpenensioT 1enb | OOBACHAIOT camoMy cebe  CBOU
OTMCaHHAs OKPY>KHOCTH, Ha MpPaKTHKE TEOpeMBI | y4eOHOMH JeSITEIbHOCTH, | OTAEIbHbIE OmKaiiime enu
OKOJIO ONHUCAaHHOI OKoIO | 00 OKPY)KHOCTH, | OCYIIECTBIIOT IIOWCK CPEACTB €€ | caMOpa3BUTHA, MIPOSIBIIAIOT
MIPaBUIBHOTO MIPaBUIBHOTO BITMCAHHOU B | nocTmwxkenusa.  [lo3HaBaTenbHBIE - | NOJOXWUTENBHOE  OTHOIIEHHWE K
MHOT'OYTOJIFHUK MHOTOYTOJIFHUKA ¥ | TIPaBHJIBHBII 3aMMCHIBAIOT BRIBOABI IPABWII "€CNH. .., | ypOKam MaTeMaTHKH, JaroT
a W BIIHMCaHHAs OKPY>XHOCTH, MHOTOYTOJIbHUK; 06 | T0...". KommyHuKaTHBHBIE - | caMOOLIEHKY  pe3yJbTaTOB  CBOEHU
B HETO BIIUCAHHOW B HETO | OKPY’KHOCTH, OpPraHU30BBIBAIOT ydeOHOe | yueOHOI nesTeIbHOCTH
ONUCaHHONI OKOJIO | B3aUMOJEHUCTBUE B rPyMIIE.
MPaBUIBHOTO
MHOTOYTOJIbHUKA
40 Dopmynsel IS 1 Dopmynsl, 3nator Qopmynsl st | PerynstuBHble - pabortator 1o | OOBsAcHAIOT camoMy cebe  CBOM




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
BBIYHCIICHHA CBSI3BIBAIOIIHE BBIYHCIICHHA yIiia, | COCTaBICHHOMY IUIaHy, HCIIONB3YIOT | HamOoiee 3aMETHBIE JIOCTHIKECHUS,
IUIOIAAH IUIOIA/Ab U | IUIOIAAX U CTOPOHBI | OCHOBHBIE u JIOTIOJTHUTETIbHBIE | NMPOSBISIOT MO3HABATEJIBHBIN
MPaBUIBHOTO CTOPOHY MIPaBUIBHOTO cpercTBa Juis MOJyYEeHUsl | UHTEpeC K M3Y4YCHUIO TIpeAMeTa,
MHOT'OYTOJIbHUK MPaBUIBHOTO MHOTOYTOJIbHUKA u | napopmanuu. Ilo3HaBaTenbHBIE - | JAIOT a/IeKBaTHYIO OLIEHKY
a, ero CTOPOHBI MHOTOYTOJIbHUKA C | pajWyca BIHCAHHOW B | MEpefaloT COAEpKAaHHE B CXKAaToM, | pe3yJbTaTOB cBoeit y4eOHO
u paauyca panuycamu HETO OKpPY>KHOCTH, | BBIOODOYHOM U pPa3BEPHYTOM BHJE. | AEATESIHHOCTH
BITMCAHHOU BITMCAHHOU U | BBIBOAAT ux u | KoMMyHHUKaTUBHBIE - YMEIOT
OKPYXHOCTH OTIMCAaHHOM MPUMEHSIOT IpU | OTCTaWBaTh CBOI TOYKY 3PEHHA,
OKPYXHOCTEH peLIeHNH 3a1a4 apryMeHTHpysl.  ee,  IOATBEpXKIas
(dakramu.

41 ITocTpoenue 1 3anauun Ha | BeiBogsar u | PerynatuBupile - B gumanmore ¢ | [IposBisitor M03HABATENbHBII
MPaBIIBHBIX MOCTPOCHHE MPUMEHSIOT IPU | YYUTENEM COBEPIICHCTBYIOT KPUTEPHUH | HHTEPEC K H3YUCHUIO MaTEMaTHKH,
MHOTOYTOJIBHUK MPaBIIBHBIX penIeHu 3ajJad | ONEHKH M TOJB3YIOTCS HMH B XOJZE | crmocobaM penreHust ydeOHbIX 3ajad,
OB MHOTOYTOJbHUKOB | (pOpMysBI ~ IUIOIIAIM. | OILCHKH " CaMOOICHKH. | Jaf0OT  IO3WTHBHYIO  OICHKY H

Crpost  mpaBwibHbe | Ilo3HaBaTenbHBIE - MepesaoT | CaMOOILIEHKY Y4eOHOW NesTeIbHOCTH,

MHOT'OYTOJIbHUKH COJIEp’)KaHUE B C)KATOM, BBIOOPOYHOM | aJIeKBATHO BOCIPHUHHUMAIOT OLICHKY
WIN pa3BepHYTOM BUJC. | YUUTENS u CBEPCTHHKOB,
KomMmyHuKaTHBHEIE - YMEIOT | aHAJIU3HPYIOT COOTBETCTBHUE
KPUTUYHO OTHOCHUTBCA K CBOEMY | PE3ylbTaTOB TpeOOBaHMAM yueOHOM
MHEHHIO. 3a7a4n

42 Jnuna 1 ®opMyna  JJIMHBL | 3HAIOT ¢dopmynsl | PerynatuBeble - pabortaror 1o | [IposBisioT MOJIOKUTEIBHOE
OKPYXHOCTH. OKPYXHOCTH. JUIMHBI OKPY>XHOCTH W | COCTaBJICHHOMY IUIAHY, MWCIOJIB3YIOT | OTHOIIEHHE K ypOKaM MaTEeMaTHKH,
TpancnaumoHH Dopmyia IOyTH | AyrTH OKPYXXHOCTH, | Hapsay c OCHOBHBIMH U | IUPOKUH  HMHTEpeC K  HOBOMY
o- OKPYXHOCTH NPUMEHSIOT WX TPHU | JOMOJHUTEIbHBIE cpeacTBa. | yueOHOMY Marepuany, crocodam
odopmuTenTBCK pelIeHnn 3a1a4 [lo3HaBaTenbHBIE - CONOCTABIAIOT W | PEIICHUS HOBBIX Y4eOHBIX
Wi 3Tam  mo 0TOMpaloT MH(POPMAIHIO, MOITYUCHHYIO | 337a4.J00poXKenaTeIbHOe
MIPOEKTY u3 pa3HBIX HUCTOYHUKOB. | OTHOILIICHHE K CBEPCTHHKAM,
«"eomerpuueck KomMmyHUKaTHBHEIE - YMEIOT | aJIeKBaTHO BOCIHPHUHUMAIOT OLIEHKY
ue MapKeTbD) BBINOJIHATH Pa3IMYHbIC POJIH B TPYIIE, | yUYUTENs,  MOHHUMAIOT  MPUYHHEI

COTPYAHMUYATH B COBMECTHOM PEIICHUH | yclleXa B y4eOHOH e TeNbHOCTH
y4eOHOM 3a/1auH.

43 IInomwans xkpyra 1 DopMyJbl 3HaroT ¢dopmynsl | PerynaTuBHbIE - MOHMMArOT NpuUnHBl | OOBACHIIOT camoMmy cebe CcBOHM
[Tnomans IUIOIIay Kpyra M | IUIOMAgM  Kpyra M | CBOETO HEYCIeXa M HAaXOIT CIOcoObl | Haubolee 3aMETHBIC JOCTHKCHHS,
KpPYTrOBOTO KpPYrOBOI'O CEKTOpa | KpyroBOro  CEKTOpa, | BbIXoJa u3 JTOMU CUTyallVH. | IPOSIBISIOT MO3HABATEJbHBIN
CEKTOpa npuMmeHstoT ux npu | Ilo3HaBaTenbHbIE - JIENAoT | MHTEpeC K H3YYEHHUIO IPEeIMeTa,

peleHny 3agau MpeArnookeHrne 00 uH(pOpMAaLHH, | JAIOT a/IeKBAaTHYIO OLIEHKY
KOTOpasi Hy>KHa JUIsl pelIeHHs] y4eOHOM | pe3ysbTaToB cBoei yueOHOH
3agaud. KOMMyHUKAaTUBHBIE - YMEIOT | JESTEIbHOCTH




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He pa3jesa ypoka coJepKaAHUA pe3yabTaThl NMO3HABATEJIbHbIE,

KOMMYHHMKAaTHBHBIE, PeryJITHBHbIC

KPUTHYHO OTHOCHUTBCS K  CBOEMY

MHEHHIO.

44 Pemenne 3amau 1 3anaun Ha | [Ipumentosar ¢opmynsl | PerynsatuBHble - MOHMMArOT nmpuuuHbl | OOBACHAIOT camMoMy cebe CBOM
«/Inuna IIPUMEHEHUE JUIMHBI OKPY>XHOCTH M | CBOETO HEycIlexa M HaXOoJiT CrocoObl | Hamboiiee 3aMETHBIC JOCTHKECHHS
OKPY>KHOCTH. thopmyn JUIMHBI | IyTM OKPY’KHOCTH U | BBIXOZA u3 3TOH CUTYaIHH.

ITnomans OKPY>KHOCTH u | popmynsr  momanu | Ilo3HaBaTenbHbIE - JIeNaoT
Kpyra» JUIMHBI JOyTH | Kpyra ¥ KpYroBOTO | MpearnojoxeHue o0 wuHpopManmy,
OKPY>KHOCTH CEeKTOpa IpU PEIICHUU | KOTopas Hy>KHa JUlsl pelieHus yuyeOHOM
3ajga4 3a1a4d. KOMMyHHKaTUBHBIE - YMEIOT
KPUTHYHO OTHOCHUTBCSI K CBOEMY

MHEHHIO.

45 Pewenue 3amau 1 Jnuna [MpumenrosT dopmynsl | PerymaTuBHBIE - COCTaBIAIOT IUIaH | [IPOSBILTIOT yCTOWYMBBIN M ITUPOKUI
«/InuHa OKpPY>KHOCTH. JUIMHBI OKPY>KHOCTH H | BBINOJHEHHS 3a/1ad4, pemIafoT | MHTepec K CrIocodaM  pelieHus
OKPY>KHOCTH. ITnomans kpyra OYTH OKPYXXHOCTH H | MIPOOJIEMBI TBOPYECKOTO M MOMCKOBOTO | ITO3HABATEIBHBIX 3a1ad4,
ITnomans ¢dopmynsl  mIoOmanM | xapakrtepa. Ilo3naBarenbHbIE - | MOJIOKUTENPHOE  OTHOIIEHHE K
Kkpyra»Opranus Kpyra ¥ KpYroBOTO | CAMOCTOSITEIBHO IPEAINOJIAraloT, Kakas | ypokam MaTeMaTHKH, JIAr0T
arys CEeKTOpa INpH pellieHHH | nHpopMauusi HYyXKHa JUIsd pEIleHUs | aJeKBaTHYIO OLGHKY pE3yJIbTaToB
MIPOEKTHOM 3a1a4y yueOHoit 3a1aun. KOMMYHUKATHBHBIC - | CBOCH yueOHOM JeSITEIBHOCTU
JIeSITETTbHOCTH. YMEIOT B3IJISIHYTh HA CHTYalMi0 C
3aKIII0YUTEIbH WHOM TMO3WIMH M JIOTOBOPHUTECS C
I} ATan JIIOIBMU MHBIX TO3UIUIA.

46 Kounrponbnas 1 KonTpons u | [Ipumenstor PerymatuBubple - ompenensror menb | OOBACHAIOT OTIUYHS B OICHKAX
pabora Ne4 mo OLICHKa 3HAHMHA M | MOJy4YEHHbIE yaeOHOI JIESTENBHOCTH, | OJHOM M TOW e CUTyallMH pa3HbIMHU
Teme: «/lnuHa YMEHHHI TEOPETHYECKHE 3HAHMSA | OCYILECTBIIIOT IOMCK CpPEACTBA €€ | JI0JIbMU, HPOSIBIIAIOT
OKpPYKHOCTH U Ha MpaKTHKE jJoctikeHus.  Ilo3HaBaTenbHbIE - | MOJNOKUTEIBHOE  OTHOLIEHHE K
IOk 3aMUCBIBAIOT BBIBOJBI B BHJE MPaBUI | ypoKam MaTEeMAaTHUKH, JIal0T
Kpyra» «ECNH ..., TO ...». KOMMyHHKAaTHBHBIE | NOJ0XKHUTENBHYIO OILICHKY u

- YMEIOT BBIIOJHATH Pa3lUYHbIE PONH | CAMOOLEHKY pe3yJIbTaToB Yy4eOHOU
B rpymre, COTPYAHNUYATH B | J€ATEIbHOCTH
COBMECTHOM pEIICHHUH 3aa4H.
JBuxenue (7 47 OTtobpaxeHue 1 IlonsTue OOBACHSIOT, 9TO Takoe | PerymsaTHBHBIE - COCTaBISAIOT IUIaH | IIpOSIBIAIOT yCTOWYIMBEIN M IIUPOKHHA
q) IUTIOCKOCTH  Ha 0TOOpaKeHUS oToOpakeHme BBITIOJTHEHNUST 3aJlaHM COBMECTHO C | MHTepeC K CHoco0aM  pemeHus
cebs. Ilonstue IUTOCKOCTH Ha ce0s | mIockocTH Ha  cebs, | yuuteneM. [lo3HaBaTenbHBIE - CTPOST | MO3HABATENBHBIX 3a4ad, aJeKBaTHO
JIBUIKEHUS U JIBUKEHUE 3HAIOT  OMNpeJAeNieHUe | MPEArnooXKeHuss o0 uHpOpMallMH, | OIICHWBAIOT  PE3yJdbTaThl  CBOEH
JIBIDKCHUS IUIOCKOCTH | KOTOpass ~ HyKHa  JUIs  peIIeHHs | Y4eOHOW JesTeNbHOCTH, OCO3HAIOT U
MIPEeIMETHOM yueOHOI 3aaud. | IPUHUMAIOT  COLMAIbHYI0  pOJIb
KommyHukaTUBHEIE - YMEIOT | yYEHHKa
OTCTaMBaTh CBOK TOYKY 3pEHHs,




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,

KOMMYHHMKATHBHbIE, peryJsiTUBHbIE

apryMEHTHpYsl €€, IOATBEPKAAThH

apryMeHThl hakTamu.

48 Cummerpus. 1 OceBas [Tpumensitor cBoiictBa | PerynsaTuBHBIE - MOHMMArOT NMpuuuHBI | OOBACHAIOT camMoMy cebe CBOM
ITouckoBo- LEHTpaJIbHast JIBIDKEHUI Ha | CBOEro Heycliexa W HaxoIsT CHOCOObI | Hanboyiee 3aMETHBIE JOCTHIKEHHS,
HCCIIEI0BATEIBC CUMMETpHUS MIPaKTHKE; BBIXOJIa u3 3TOH CUTYaIlMH. | IPOSIBISAIOT MO3HABATEJIBHBIN
KUl JTam 1o JIOKa3bIBAIOT, yto | Ilo3HaBaTenbHBIE - JIENAOT | MHTepeC K H3YYEHHUIO IIpeaMeTa,
MPOEKTY «B oceBas W LIEHTpaJbHAS | MpEAnoyiokeHne o0 uH(pOpMaLuH, | JaroT a/IeKBaTHYIO OLIEHKY
MoJie — CUMMETpHsl SBISIFOTCSL | KOTOpasi Hy)KHa JUIsl pelIeHHs] y4eOHOM | pe3ysbTaToB cBoeit y4eOHOi
reomerpus!» JIBIDKCHUSIMHL. 3agayn. KOMMYHHUKAaTHBHBIE - YMEIOT | JESTEIbHOCTH

KPUTHYHO OTHOCHThCSI K  CBOEMY
MHEHHIO.

49 [TapannensHeIi 1 Jsmwxenue Guryp ¢ | OOBACHSIOT, 4TO Takoe | PerynaTuBHbIe - MOHMMAIOT NpHUYMHBEI | OOBACHIIOT camMoMy cebe CcBou
HIepeHoC. MIOMOIIIBIO napasulenbHbIN CBOETO HeyclleXa M HaxOIAT CHOCOObI | Hanboee 3aMEeTHBIC TOCTHKCHUS
IToBopor MapaJuIeIbHOTO MEpeHoC W TOBOPOT, | BBIXOAA u3 9TOH CHUTYaIIH.

nepeHoca JIOKa3bIBAIOT, yro | Ilo3HaBarenpHbBIC - JIETaoT
HapanenbHbIi npexanojoxeHne 00  WHpOpMaIuy,
MEepeHoC W TOBOPOT | KOTOpas Hy>KHA JUIsl pelieHus yuyeOHOM
SIBIISIFOTCS 3agaud. KOMMyHHKaTHUBHBIE - YMEIOT
JIBIDKCHUSIMU KPUTUYHO OTHOCHUTBCA K  CBOEMY
TUIOCKOCTH. MHEHHIO.

50 [MapannensHbIi 1 IToBopoTt Crposr o0pasbl ¢uryp | PerynsiTuBHble - COCTaBISIOT IUIaH | [IpOSIBISIIOT yCTOWYMBBIA M IIMPOKUit
HepeHoc. pu CUMMETPHSIX, | BBIIOJHEHHMS 33/1a4, PEIICHNs Ipo0JieM | MHTepec K  crocodaM  peleHus
IToBopor HapauieIsHOM TBOPUYECKOTO U TIOMCKOBOT'O XapakTepa. | MO3HABaTENbHBIX 3ajad, a/JeKBaTHO

nepeHoce W moBopote. | [lo3HaBaTenbHBIC - NepesiatoT | OLEHUBAIOT  pe3yJbTaTbl  CBOEH
Pemate  3amaum ¢ | cozmepaHHE B CXXAaTOM, BHIOOPOYHOM | YUEOHOMW IESATEIBHOCTH
MPUMEHEHHEM I pa3BEepHYTOM BHUJIE.
JIBIDKCHUI. KoMMyHUKaTHBHBIE - YMEIOT CIIyIIaTh

JIpYruX, OPUHAMATH JPYTyH TOUYKY

3peHHsL.

51 Pemenue 3amau 1 3amaumn [MpumensitoT TeopeMmsbl, | PerymsatuBabie -  paboraror 1o | OOBsACHSAIOT camoMy cebe CBOM
o Teme: MIPUMEHECHUEM OTpaskaromue COCTaBIICHHOMY IUIaHy, HWCIOJB3YyIOT | HanOojiee 3aMeTHBIE JOCTIDKEHHS,
«/IBKeHUs» JIBIDKEHUS CBOWMCTBA PAa3JIMYHBIX | HAPSAY c OCHOBHBIMHU U | TIPOSIBISIOT MIO3HABATEIBHBIN

BUJIOB JIBIKCHUHN JOTIOJTHUTENBHBIE CPEJICTBA MTOJyYCHHUS | MHTEpeC K U3YUCHHIO MPEIMETa,
nHpopmannu. Ilo3HaBarenbHBIe - | cmoco0aMm pemieHHs y4eOHBIX 3a71ad;
COIOCTABIISIOT u OTOMpPAIOT | AIOT  aJEKBaTHYIO  OLEHKY |
nHpopManuio, HOIY4YEHHYIO U3 | CaMOOIIEHKY Y4eOHOH IeATeIbHOCTH;
Ppa3HbIX WCTOYHHMKOB. | MIOHMMAIOT IpPUYMHBI ycllexa B
KoMMyHUKaTHBHBIC - YMEIOT | y4eOHOM AesTeIbHOCTH




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
BBINOJIHATH Pa3JINYHBIE POJIH B TPYIIIIE,
COTPYAHUYAIOT B COBMECTHOM
pelIeHuN 3aau.
52 Pemenune 3amau 1 3anayun Pemrator 3amaum  Ha | PerymsatuBHble -  pabotaroT 1o | OOBACHIIOT camMoMy cebe  CBOM
o TeMe: MPUMEHEHHEM KOMOMHAIIMIO  JIBYX— | COCTaBJICHHOMY IUIaHYy, WCIIOJB3YIOT | OT/JENbHbIE OmKaiiime nenu
«JABIKECHUS» JIBIDKCHUS TpeX BHUIOB JBWKECHHUU; | HaApsLy c OCHOBHBIMHU U | caMOpa3BUTHS, HPOSIBIISIOT
IPUMEHSIOT CBOMCTBA | AOMONHUTENbHBIE CPEACTBA MOMYUYCHUS | MOJOXKUTENbHOE  OTHOUIEHHE K
JIBIDKEHUI st | uapopmaumu.  [lo3HaBaTenbHBIE - | ypOKaM  T€OMETPHM;  NOHHMAIOT
pELICHUs] TPHUKIATHBIX | COTOCTaBIISIOT " OTOMpPAIOT | MPUYMHBI ~ yCmexa B  y4cOHOH
3amaq nHpopManuio, MOTyYCHHYIO 13 | AEATEIBHOCTH; MAAIOT aJCKBATHYIO
Ppa3HbBIX HCTOYHHUKOB. | OLCHKY M CaMOOLEHKY Yy4eOHOH
KomMyHuKaTHBHBIC - YMEIOT | AEATEIBHOCTH; aHATH3HUPYIOT
BBINOJIHATH Pa3JINYHbIC POJIM B TPYIIIE, | COOTBETCTBHUE PEe3yNbTaToB
COTPYJHHUYAIOT B COBMECTHOM | TpeOOBaHMSAM KOHKPETHOH y4eOHOU
peIIeHNH 3a1au. 3aauu
53 Konrposisnas 1 Kontpois [Tpumenstot PerynatuBuele -  pabortator 1o | OOBACHAIOT camMoMy cebe CBOHM
pabora NeS mo OIlIGHKA 3HaHUH MOJy4EeHHBIE COCTaBJICHHOMY IUIaHy, HCHOJB3YIOT | OTJEIbHBIC OmKaiiime Henu
TeMme: YMEHHUH TEOpeTHYECKHUE 3HAHUA | HapsAdy c OCHOBHBIMH U | caMOpa3BUTHS, MPOSIBIIAIOT
«/IBIKEHUS» Ha MpaKTHKe JOTIOJTHUTENIbHBIE CPEJICTBA MOJIyYCHHS | MOJIOKUTEIbHOE  OTHOLIEHHE K
undopmanuu.  [lo3HaBaTenbHble - | ypOKaM  TEOMETPHH;  IIOHMMAIOT
COIOCTAaBIISIOT " OTOMpPAIOT | MPUYMHBI ~ ycmexa B  y4eOHOH
nHpopManuio, MOTyYSHHYIO 13 | AEATEIBHOCTH; MAIOT aJEeKBATHYIO
Ppa3HbIX HCTOYHHMKOB. | OICHKY M CaMOOLEHKY Yy4eOHOH
KomMyHuKaTHBHBIC - YMEIOT | AESATEIBHOCTH; AQHAJTHM3HUPYIOT
BBINOJIHATH Pa3JInYHbIE POJIM B TPYIIE, | COOTBETCTBHUE pe3yNbTaToB
COTPYJHHYAIOT B COBMECTHOM | TPEOOBAaHUSIM KOHKPETHOW Yy4eOHOH
pelIeHIH 3a1au. 3aauu
HauanbHble 54 ITpenmer 1 ITpenmer 3HaroT npeamet | PerynatuBHble - ompenensoT nenb | OOBACHAIOT caMoMy cebe  CBOHM
cBeJeHUs] M3 CTEPEOMETPHH. CTepeoMeTpusl. CTepeoMeTpuH; yueOHOIl JeATeNbHOCTH C IOMOIIBIO | Hauboyiee 3aMETHBIE JIOCTHIKEHUS;
cTepeoMeTpH MHororpaHHuk MHororpaHHuK OCHOBHBIE (UTYPHl B | yUHTENISA u CaMOCTOSATENIBHO, | MPOSBISIOT MO3HABATEIBbHBIN
u (4 4) u MIPOCTPAHCTRBE; OCYIIECTBIISIOT TIOMCK CPEACTB €€ | MHTepec K U3YUYCHHIO MpPEeIMeTa,
MIOHATHE noctiokeHus.  [lo3HaBatenpHBIE - | cmoco0aMm pemieHHs y4eOHBIX 3a71ad,;
MHOTOTPAaHHMKA,BBIITYK | MEPENaloT COJEpKaHWE B C)KaTOM U | AAlOT  AJCKBaTHYI0  OLEHKY |
Jble W HEBBINYKJIbIE | pa3BEpHYTOM BUJIE. | CAMOOIICHKY Y4eOHOMH JIesTeIbHOCTH;
MHOTOTPaHHHUKH KomMyHuKaTHBHBIE - YMEIOT | HOHMMAIOT MpPUYMHBI  ycliexa B
opopMIIITH MBICKIM B YCTHOH | | y4eOHOH JesTeIbHOCTH
ITMCEMEHHON PeUH C YUEeTOM CUTYalui.
55 IIpusma. 1 ITpusma. 3HaroT noHsarue | PerynatuBHbele -  pabortator  mo | OOBsAcHAIOT camoMy ceOe CBOM




HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
[Mapannenenumne [Mapamnenenumnen npu3Ma, COCTAaBIEHHOMY IIIaHy, HCIOIB3YIOT | OTACIbHBIC OmKaiime Lenu
I. CsaoiicTBa napajjeNenune], U ux | Hapsamy c OCHOBHBIMHU U | caMOpa3BUTHS, MPOSIBIISAIOT
napansenenumne OCHOBHBIE 3JIEMEHTBI; | AOMOJHUTENbHBIE CPEACTBA MOMYUYECHUS | MOJOXKUTENbHOE  OTHOUIEHHE K
Ja CBOMCTBa nHpopmanmu. [lo3HaBaTenbHBIE - | ypOKaM  MaTeMaTHKH; OHHMAIOT
napaujesenumneasa COIIOCTaBISIOT u OTOMpPAIOT | MPUYMHBI ~ ycmexa B y4eOHOM
56 Tena 1 3HaroT Tea BpamieHus | MHGOpMaIHIo, MOJIY4YEHHYIO U3 | AeSATEeNbHOCTH; MHAl0T aJEeKBaTHYIO
BpallCHHUS. U HUX  DJEMEHTHI, | PasHbIX UCTOYHHMKOB. | OLICHKY M CaMOOLEHKY Y4eOHOH
Hunuanp. pemiator  3amgaun  Ha | KoMMyHHKaTHBHBIE - YMEIOT | AEATENIbHOCTH; AHATU3UPYIOT
Konyec. pacuer 9JIEMEHTOB | BBINOIHATH PA3JIMYHBIE POJIH B IPYMIE, | COOTBETCTBHE pe3yIbTaToOB
57 Cdepa. map 1 uryp. COTPYIHUYAIOT B COBMECTHOM | TpeOOBaHMAM KOHKPETHOH ydueOHOM
06 akcuomax 58 006  akcuomax 1 AKCHOMBI [Monyuarot cBemenus o | PCHICHAM 3a/1ad. 3aain
reomerpun (1 r€OMETPUHU IJIJAHUMETPUHU cucreMe aKCUOM
4.) IUTAHUMETPHH,
AKCHOMAaTHYECKOM
METOJIE.
IloBTOpeHUe 59 TpeyroabHUKH. 1 3 npu3Haka | Jloka3bIBaroT PerynsatuBHble - MOHUMAOT NPUUYUHBL | [IpOSBISIIOT yCTOMYMBEIN U IIMPOKUI
(10 4.) IIpusnaku paBEeHCTBA PaBEHCTBO, HCIIONB3Ys | CBOETO HEyCIeXa M HaXOIsT CIOcOOBl | MHTEpeC K  CIoco0aM  peleHHUs
paBeHCTBa TPEyroJIbHUKOB MPU3HAKK PaBEHCTBA BBIXO/1a u3 9TOMH CUTYyallMH. | TO3HABATENbHBIX 3aJad, a/JeKBaTHO
TPEyroJIbHUKOB [o3HaBarenbHbIE - NepesiatoT | OLEHUBAIOT  pe3yJbTaThl  CBOEH
60 TTono6ue 1 IMpmsHaky nogobus | JIoKa3hBalOT MOAO0HE | COJAEPKAHHME B CKATOM M Pa3BEPHYTOM | yueOHOMH JesTenbHOCTH
TPEYTOJIEHUKOB TPEYTOJIEHIKOB TPEYTOJILHUKOB, Bune. KoOMMyHHKAaTHBHBIE - YMEIOT
PacCYUTHIBAIOT ohopMIIsITH MBICIM B YCTHOH H
HEU3BECTHBIE MMCbMEHHOM pEYH C y4EeTOM CUTYaIIHil.
JJIEMEHTHI
61 [TapannensHble 1 ITpuznaku JloxassIBatoT
IpsSIMbIE MapaieIbHOCTH HapaenabHOCTh
HPSMBIX, BBIUUCISIOT
YOIl TIpH  JaHHBIX
IPSIMBIX
62 YeTsIpexyroiabH 1 IIpsiMoyronbHUK, Pemaror 3amaum ¢
WKHU KBaJpar, poMO, | MCHONB30BaHUEM
Hnapauienorpamm, CBOWCTB JIaHHBIX
Tpamnemnus ¢duryp
63 ITnomann 1 DopMyJbl Braucagror miomagu
miouanen Bcex | duryp
M3BECTHBIX
YEeTHIPEXyTOJILHUKO
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HaunmeHoBaH Ne Tema ypoka Hdara DJIeMeHThI IpeanmerHsble MeTanpeaMeTHbie: JInYHOCTHBIE Pe3ybTaThl
He paszjena ypoka co/iep KaHus pe3yJibTaThl No3HaBaTeJbHbIE,
KOMMYHHMKATHBHbIE, peryJsiTUBHbIE
64 Cekymne " 1 Teopemsr o | PaccuntsiBator
KacaTeJIbHbIe KacaTeJIbHbIX U | OTpE3KH X0pJ,
CEKYIINX KacaTeIbHbIX.
65 OKpYKHOCTb. 1 Bnucanneiit u | Pemaror 3agaun Ha
Brucanssrit LEHTPaJIbHBIN YITIBl | pacueT LEHTPAJIbHbBIX U
yroia BIIMCAHHBIX YIJIOB
66 Bnucannele u 1 CaoiicTBa Pemaror 3amaun ¢
OTHCaHHbIE BITHCAHHBIX U | IpUMEHEHHEM CBOMCTB
YETBIPEXYTOJIbH OTHCaHHBIX BITHCAHHBIX u
UKH YETBIPEXYTOJBHAKO | OMHMCAHHBIX
B YETHIPEXYTOJHbHUKOB
67 Urorosas 1 I'eomeTrpuueckue Pewaror 3amaun kypca
JIMarHOCTHKA ¢urypst Ha | OCHOBHOH IIKOJIBI
68 Urorosas 1 IDIOCKOCTH H X

pabota

CBOMCTBA
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ITporpammel o reomerpun s 7 — 9 knacca. Aprop JI.C. AranacsH.

. Aranacsn JI. C., bByry3oB B. @., Kagomues C. b., [To3usk 2. I'., Oguna U. U. I'eomerpus

7-9. — M.: [Ipocsenienue, 2015.
MenbaukoBa H.b. TemaTuueckuii KOHTPOJIb IO TEOMETPUH. 9 Kiacc.
T.M. Mumenko. A./l. baunkos. ['eomerpus. TemaTtuueckue TecTol. 9 Kiacc.

. Aranacsan, JI.C. M3ydyenue reomerpuu B 7-9 KI.. METOAMYECKHE PEKOMEHIALUM IS

yuurens / JI.C. Aranacsn, B.®. Byry3os, I0.A. ['naskos u ap. —M.: [IpocBemenue, 2013.
3uB b. I'., Meilinep B. M. /lunaktuueckue maTepualibl Mo reomeTpuu 3a 9 kimacc. — M.:
IIpocsemenue, 2015.

Nuenckas M. A. CamocTosiTeNnbHBIE U KOHTPOJIbHBIE paboThl K yueOHuky JI. C. ATaHacsHa
7-9 knaccel. — Bonrorpana: Yuurens, 2013.
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