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HOACHUTEJIBHAS 3AIIMCKA

o [Tpukaz Muno6puayku Poccum ot 17.12.2010 1. Ne 1897 «O6
YTBEpXACHUHU (efepaIbHOrO TOCYIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTI0 00111€eT0 00pa30BaHus» ¢ U3MEeHeHussMH oT 29.12.2014r., 31.12.2015r;

o [IpumepHas ocHOBHas 0Opa3oBaTeIbHAs MPOrpaMmMa OCHOBHOTO OOIIETO
oOpazoBanus (ogo0peHa pemenueMm denepanbHOro yueOHO-METOIUYECKOTO
o0benuHeHus 1o obiemy oopazoBanuto. [Ipotokon ot 08.04.2015 Nel/15);

o PaGouas nporpamma o marematuke Aig 9 kiacca pa3padoTaHa:

° ¢ yuetoM TpeboBanuii denepanpHoro ['ocynapcTBeHHOTO
00pa3oBaTeIBLHOrO CTaHIapTa OCHOBHOT'O 00111er0 00pa3oBaHus

o Ha ocHoBe [lonoxenus o padoueit mporpamme B 'bOY COLI Ne 232

JIunus yueoHo-mMeTonuueckux komriekcoB (YMK) mo reomerpun JI.C. AtanacsHa. 7—
9 xnaccel. ABTopsl: JI.C. AtanacsH, B. @. byry3os, C. b. Kagomues u ap.

HopmaTuBHBIE TOKYMEHTBI, 00€CTIeYNBAKOIIHE PeaTu3alUI0 MPOrPaMMBbI:

denepaabHBI KOMIOHEHT FOCYIaPCTBEHHOTO CTaHaapTa o0IIero o0pa3oBaHus
(mpuka3z MO P®D Ne 1089 ot 05.03.2004 rona «O6 yrBepkaeHuu deaepaabHOTO
KOMITOHEHTA TOCYIapCTBEHHBIX 00Pa30BaTe/IbHBIX CTAHIAPTOB HA4aJIbHOTO OOIIETO,
OCHOBHOTO O0IIIET0 U cpemHero (MOJHOTO0) 001ero 00pa3oBaHus (¢ M3MEHEHUSIMU Ha 23
utoHs1 2015 rona))

[TpumepHas mporpaMma OCHOBHOTO OOIIEr0 0Opa3oBaHus IO MaTeMaTHKeE.
Anrebpa. COopHUK pabodux mporpamm. 7-9 Kiraccel: mocoOue s yIuTeeu
o01reo06pa3oBaTebHBIX YUpexxaeHut / [coctaBurens T. A. bypmucrtposa]. — M.:
IIpocBemenue, 2015.

OIT OO0 9 knacc 'BOY COLI Ne232 Anmupanteiickoro paitona CaHKT-
[leTepOypra (mpuka3z Ne 148 ot 02.07.2018)

VYyebHoro miana ocHoBHOTO o01m1ero oopaszoBanusi (OGKI'OC) 9 knacce 'BOY
COIII Ne 232 na 2018-2019 yuebnsiit rox (nmpukaz ot 22.05.2018 Ne 107-IT)

I'omoBoro kanenmapuoro yaeonoro rpaduxka 'bOY COIII Ne 232 na 2018-2019
yueOHbIii ro (mpuka3 ot 22.05.2018 Ne 107-IT)

JlanHast mporpamMma COOTBETCTBYET ITporpamMmam it 00I1eo00pa3oBaTeIbHbIX
YUpexACHUI 1Mo anredpe U reoMeTpuu moj penakmnueit bypmucrtposoii T.A. u
MO3BOJISIET 00ECTICUUTh TPEOYEMBI YPOBEHB TIOATOTOBKH IIKOJIHHUKOB,
MperycMarpuBaeMblii TOCYIaPCTBEHHBIM CTaHIAPTOM MAaTeMaTHYeCKOro 00pa30BaHus.

MecTo yueOHOro npeamera B y4eOHOM IJIaHe
Ha usyuenue reomerpuu B 9 kiacce — 68 yaca (2 yaca B Hezento, 34 Heaen).

Maremarndeckoe 00pa3oBaHue SIBISETCS 0053aTeIbHON M HEOThEMIIEMOI YacThIo 0011ero
00pa30BaHMs HA BCEX CTYNEHSX IIKOJIbI. [ €OMeTpus - OMH U3 pa3zesioB COACP)KaHUS MAaTEMAaTHYECKOTO
00pa30BaHMs B OCHOBHOM HIKOJIE.

Lens conepxkanus pasaena “Teomerpus” - pa3BUTh y ydalIMXCsl IPOCTPAHCTBEHHOE



BOOOpaXEHUE U JIOTMYECKOE MBIIIJICHUE ITyTeM CHCTEMAaTHYECKOTO U3YUeHHSI CBOMCTB T€OMETPHUECKUX
¢uryp Ha MJIOCKOCTU U B IPOCTPAHCTBE U MPUMEHEHUS 3TUX CBOMCTB NPU PEIICHUH 3a/1a4
BBIYHMCIUTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CyliecTBEHHasl poJib IPU 3TOM OTBOJUTCS
pa3BUTHIO reoMeTpuueckol HHTYyuMU. CoueTaHue HaIvISIIHOCTU CO CTPOTOCTHIO SIBISETCS
HEOTHEMJIEMOM YaCThIO FEOMETPUUECKUX 3HAHUI. OBla/ieHNe yJalllUMHUCS CUCTEMOM reOMEeTPUUECKUX
3HaHUH U yMEHHUI HE0OX0AMMO B IOBCEAHEBHOM KHU3HH I U3yUEHUSI CMEXKHBIX TUCIUIUIMH U
MIPOJIOJKEHUST 00pa30BaHUSL.

OOBEKTOM TeOMETPHH SBIISIOTCS TPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIICHUS
JNENUCTBUTEIBLHOTO MUpa. PazButre y ydammxcsi IpaBUIIbHBIX NIPEACTABICHHM O CyIIHOCTH U
IIPOPHUCX0KIEHUU T€OMETPUUECKUX a0CTPaKLU, COOTHOIIIEHUH PEAJIBHOTO U UJIEAIbHOTO, XapaKTepe
OTPAKEHUSI MaTEMaTU4YECKOM HAYKOM SIBJICHUM U IPOLIECCOB PEAILHOIO MUPA, MECTE TEOMETPUU B
CUCTEME HayK U POJIA MAaTEMATHYECKOTO MOJICIMPOBAHNS B HAYYHOM ITO3HAHWU U B IIPAKTHUKE
CrocoOCTBYyeT (hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUalllUXCA, a TaKkKe (OPMUPOBAHUIO KaYECTB
MBIIIJIEHHS], HEOOXOUMBIX /7S alaNTallii B COBPEMEHHOM MH(OPMAIIMOHHOM O0IIECTBE.

Maremarudeckoe oOpa3oBaHUE SBISETCS 00s13aTEIbHON U HEOTHEMIIEMOI 4acThIO 0OLIEro
00pa3zoBaHMs Ha BCEX CTYMEHsX MKoJbl. OOydyeHrne MareMaTuKe B OCHOBHOM IIIKOJI€ HAIIPABJIEHO HA
JOCTUXKEHUE CHENYIOIIUX yenet.

1) 6 HanpasneHuY TUYHOCMHO20 PA3GUMUSL:

1. ®opMupoBaHHWE TIPEIACTABICHWA O MaTeMarWke KaK dYacTH OOIIeUeioBeYeCcKoit
KYJABTYpbl, O 3HAYUMOCTH MaTeMaTHKH B Pa3BUTUU [HUBWIU3AIHWHA H COBPEMEHHOTO
oO1ecTBa;

2. Pa3BuTHE JOTHMYECKOTO W KPUTHYECKOTO MBIIIICHUS, KYJIBTYPBl PEYH, CITOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

3. UutemnekryanbHOE pa3BHTHE Y4YalIMXCs, (POPMHPOBAHME KAYEeCTB  MBIIUICHUS,
XapaKTEePHBIX UII MareMaTH4eCKO NEeSITeTbHOCTH W HEOOXOIUMBIX ISl TIPOTYKTHBHON
SKU3HU B OOIIECTBE;

4. BocrnuTaHWe Ka4ecTB JIMYHOCTH, OOCCIICYMBAIONINX COIHMAIBHYI0 MOOMIBHOCTD,
CIOCOOHOCTh MMPUHUMATH CAMOCTOSTEIIEHBIC PEIICHUS;

5. ®opmHpoBaHWE KaueCTB MBIILICHUS, HEOOXOAUMBIX Uil aJalTalldid B COBPEMEHHOM
HH(POPMAITMOHHOM OOIIECTBE;

6. PasBuTHe MHTEpeca K MaTEeMaTHYECKOMY TBOPYECTBY U MaTEMAaTHYECKUX CIIOCOOHOCTEHH;

2) 6 MemanpeoMemHoM HANPAGILEeHUU.!

1. Pa3BuTue MpeACTaBICHHW O MareMaTUKe Kak (opMe ONUCAHWsS U METOJAC TO3HAHUS
JCWCTBUTEIILHOCTH, CO3JaHUE YCIOBHH ISl TPUOOPETCHHS NEPBOHAYAIBHOTO OTIBITA
MaTeMaTH4YECKOTO MOJICIIMPOBAHHS;

2. ®opmupoBaHue OOMIMX CIIOCOOOB MHTEIUICKTYAIbHOH JCATEIbHOCTH, XapaKTePHBIX IS
MaTeMaTHKH M SBISIONIMXCS OCHOBOW TI03HABATEIILHOW KYJIBTYpPbI, 3HAUUMOW ISt
pa3u4HbIX c(hep YeTOBEUCCKOM NesITeIbHOCTH,

3. ®opmupoBaHUE TPEACTABICHUN 00 UACSIX U METOJaX MAaTEMaTHUKH, O MaTeMaTHKE Kak
(dbopme oTHCaHusl K METOJIE TIO3HAHUS ICHCTBUTEIILHOCTH.

3) 6 npeomemnom nanpasienuu:

1. OsnageHue KOHKPETHBIMH MAaTEMaTUYECKUMHU 3HAHUSIMH, HEOOXOJUMBIMH s
MPUMEHEHHSI B MPAKTUYECKON NEATENbHOCTH, ISl U3YUEHUSI CMEKHBIX JAUCHUTUINH, JJIS
MPOJOKEeHUs 00pa30BaHMUs;

2. Co3panue ¢yHAaMEHTa Ui MaTeMaTHYEeCKOTO pa3BUTHSA, (OPMHUPOBAHHS MEXaHHU3MOB
MBIIILJICHHS, XapaKTEPHBIX ISl MATEMaTUYECKOU JeSITETbHOCTH.



3. ®opmupoBaHWE TMPEACTABICHUA O MareMaTUKe KaK YacTH OOIIeueOBEUECKOM
KYJIBTYpPbl, HOHUMAaHUA 3HAYUMOCTHU MATCMATUKU IJIL OGH.ICCTBCHHOI‘O nmporpecca.



OO0uas xapaKkTepucTHKa Kypca

B ocHoBe cozpepkaHus OOydeHHs MATEMaTHKE JIEKUT OBJIAJECHUE yJallUMHCS CIIECAYIOUIUMU
BUJIaMU KOMIIETEHIIWI: MpeIMeTHOH, KOMMYHMKATHBHON, OPraHN3allMOHHON 1 001IeKy/JIbTYPHOIA.
B coorBerctBUM € 3TMMM BHMJaMU KOMIETEHLMH BBIJEJIEHBl IJIaBHBIE COJEPIKATEIBbHO-1IEIIEBbIE
HaIpaBIEHUS Pa3BUTHs ydallMXcs cpeicTBaMu Kypea «l'eomerpus 9.

IIpeamerHass komnereHuus. 1lox npeaMeTHON KOMIIETEHIIMEN TOHUMAETCS OCBENOMIIEHHOCTD
IIKOJIbBHUKOB O CHCTEME OCHOBHBIX MAareéMarMyeCKUX IPEJCTAaBICHUNM M  OBIAJACHUE UMU
HEOOXOJMMBIMU ~ MPEAMETHBIMU ~ yMEHHSAMH. DOpPMHPYIOTCS  ClleAyromue  o0pasyromue 93Ty
KOMIIETEHIIMIO MPEACTABICHUA: O MAaTreMaTUYeCKOM S3bIKE KaK CPEJCTBE BBIPAKCHHS MareMaTUYeCKHUX
3aKOHOB, 3aKOHOMEPHOCTEN U T.JI.; O MATEMATUYECKOM MOJEIIMPOBAHNUU KAK OJTHOM M3 BaXKHBIX METOJIOB
no3HaHuss mupa. dopmupyrorcs cienyromue oOpa3yrolue 3Ty KOMIETEHLIMIO YMEHHS: CO3/1aBaTh
MpOCTEUIINEe MaTreMaTUYecKUue MOJENIH, padoTarb C HHUMHM W HHTEPIPETHPOBATh IOJIy4YEHHBIE
pe3ynbTaThl; MPUOOpeTaTh U CUCTEMATU3UPOBATh 3HAHUS O CIIOCO0ax pelIeHHs] MaTeMaTUYecKuX 3ajad,
a TakKe MPUMEHSTh 3TU 3HAHUS U YMEHHUS JUIsl pEIIeHUs] MHOTHX JKU3HEHHBIX 3a]1ay.

KomMmyHukaTtuBHasi komnereHuusi. [lo KOMMYHMKAaTMBHOW KOMIIETEHIIMEW IOHUMAETCS
YMEHHUE SICHO M 4YETKO M3JIaraTb CBOM MBICIHM, CTPOUTH apryMEHTHPOBAHHBIE DPACCYKJICHHS, BECTH
JIMaJIOT, BOCIIPUHHMMAsl TOUKY 3pEHHUsl coOeceqHUKa M B TO K€ BpeMs MojBepras €€ KpUTHYECKOMY
aHaJIn3y, OTCTauBaTh (MpU HEOOXOJUMOCTH) CBOIO TOUKY 3pEHUS, BHICTPanBas CUCTEMY apryMEHTAaIl|H.
dopmupyroTcs 00pa3yromire 3Ty KOMIETEHIINIO0 YMEHUS, a TaKkKe YMEHUS U3BJIeKaTh HHPOPMAILUIO U3
pa3HOro pojaa HMCTOYHUKOB, MpeoOpa3oBbiBas €€ NMpU HEOOXOAMMOCTH B Jpyrue (opMbl (TEKCTHI,
TaOIHITBI, CXEMBI U T.11.).

OpranuszanuoHHasi kommnereHuus. [log OpraHM3alMOHHON KOMIIETEHIMEW MMOHUMAETCS
YMEHHE CaMOCTOSTEIbHO HAaxXOJUTh U IPUCBAaUBaThb HEOOXOJUMBIE Yy4allMMCS HOBBIE 3HAHUS.
dopmupyrorcsa cieAyromue o0pa3yrolmue 3Ty KOMIETEHIUI0 YMEHHSA: CaMOCTOSATENBHO CTaBUTh
y4aeOHy10 3a1a4y (11e71b), pa30uBaTh €€ Ha COCTABHBIE YaCTH, Ha KOTOPBIX OYZIET OCHOBBIBATHCS MPOIIECC
e€ pelleHus, aHaJIU3UPOBATh PE3YIbTaT JEHCTBUSA, BBISBIATH JOMYLICHHbIE OIIMOKM M HETOYHOCTH,
UCHPABIATh UX U MPEJCTABIAThH MMOJYYEHHBIM pe3ynpTar B (OpMe, JIErKo JOCTYIHOM I BOCHIPHUATHS
JPYTUX JIIOACH.

O0mexkynbTypHasi kommereHnus. I[log oOMmEKyIbTYpHON KOMIIETCHIIMEH TIOHUMACTCS
OCBEJIOMJIEHHOCTb IIKOJIbHUKOB O MaTeMaTuKe Kak 2JIEMEHTe 00LIeUesIOBEYECKOM KyIbTyphl, €€ MECTe B
CHUCTEME JpPYrMX HayK, a TaKkKe €€ pPOJIM B PA3BUTUM IPEICTABICHUM 4YEJIOBEUECTBA O LIEIOCTHOMU
KapTuHe Mupa. POpMHUPYIOTCS crleayrolie o0pa3yrolye 3Ty KOMIIETEHIMIO MpeiCTaBlIeHUs: 00
YPOBHE Dpa3BUTHs MaTEMAaTUKH Ha Ppa3HbIX HCTOPUYECKUX JTalax; O BBICOKOM IPaKTHYECKON
3HAYMMOCTH MAaT€MaTUKd C TOYKHM 3pPEHUS CO3JaHUS M Pa3BUTHA MAaTCPUAIbHOM  KYJIBTYPBI
YeJ0OBEYeCTBa, a TaKKe O BAKHOW pPOJM MaTeMaTHKHM C TOYKU 3peHUs (OPMUPOBAHMU TaKMX
BaXHEHIINX 4EPT JUYHOCTH, KaK HE3aBUCUMOCTb U KPUTUYHOCTD MBIIUICHNUS, BOJISI U HACTOMYUBOCTD B
JOCTHKEHUH LIETHU U JIp.

Codepofcanue mamemamudecKkoco 06[?(1306(1Huﬂ

B Kypc€ IreoMETprur YCIOBHO BBIICIIAIOT CIICAYIOIIUC COACPIKATCIIbHBIC JIMHHUMU! «Harnsgnas
TreOMCTpHsI», ((FCOMeTpI/I‘{eCKI/Ie q)HI‘ypBI», «I/IsMepeHne reOMCTPHUYCCKUX BCIIMYUHY, ((KOOp)II/IHaTLI»,
«BGKTOpLI», «Jloruka u MHOXCCTBA», ((FeOMeTpI/ISI B HCTOPHUYCCKOM PA3BUTHIN).

MaTepI/IaJ'I, oTHOCAmuica K mauHuud «Harmagaas TCOMCTPpUSI» (BHGMGHTLI HarIsaHOH
CTepeOMeTpI/II/I) CHOCO6CTBy€T Pa3BUTHIO TIPOCTPAHCTBCHHBIX HpeI[CTaBJ'ICHI/Iﬁ yqamuxcs B paMKax
HU3YUYCHUS TINIIAaHUMCTPUH.

CO,Z[ep)KaHI/IC pas3acioB ((FCOMeTpI/I‘-ICCKI/IC q)I/IprBI» )51 <<I/I3MepeHI/Ie TCOMCTPHUUYCCKUX BCIUYHH)
HallCJICHO Ha TMOJYYCHHC KOHKPCTHBIX 3HaHUU O FCOMe’TpH‘{eCKOf/'I (bl/lrype KaK BakKHEHIIIeH
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MaTeMaTUYECKOM MOJENN AJIsl ONMCAHUs OKpyXkaromero Mupa. CucTeMaTHYecKoe M3ydeHUE CBOWCTB
reOMETPHUYECKUX (UTYp TO3BOJIUT Pa3BUTh JOTMYECKOE MBIIUICHWE W TOKa3aThb NPUMEHEHHE STHX
CBOMCTB IpM PEIIEHUU 3aJa4 BBIYMCIUTEIBHOTO M KOHCTPYKTHMBHOTO XapakTepa, a TaKxke
IIPaKTHUYECKUX.

Marepuail, OTHOCAILIMICA K coaepKarelbHbIM JHMHUAM «KoopauHare» u  «Bekropsl», B
3HAUUTENILHOW CTETeHH HEeCET B ceOe MEKIpPEAMETHBIE 3HAHMS, KOTOPbIE HAXOIAT IMPUMEHEHUE KaK B
Pa3IMYHbIX MATEMATUYECKUX JUCLMILINHAX, TAK U B CMEXKHBIX IIPEMETAaX.

OcoOeHHOCTBbIO JMHUU «JIOrMKa M MHOXECTBa» SIBISETCS TO, YTO IPEICTABICHHBIM 37€Ch
Marepuanl IPEUMYILIECTBEHHO W3y4aeTcsli IMpPU PACCMOTPEHUHM pPa3IMYHBIX BOIPOCOB Kypca.
CoOTBEeTCTBYIONINI MaTepuall HaleJeH Ha MaTeMaTHYeCKOe pa3BUTHE ydaluxcs, (GOpMUpOBaHHE Y
HUX YMEHHUS TOUHO, CKAaTO U SCHO M3JIaraTb MbICJIU B YCTHOM U MUCbMEHHON peyH.

Jluaus «l'eomeTpusi B HMCTOPUYECKOM pA3BUTUW» IpelHAa3HAYeHa Uil (OpPMHUPOBAHUS
MIPECTaBICHUIA O T€OMETPHUH KaK YacTH YEJIOBEUECKOW KYJIbTYpBI, sl OOLIETr0 pa3BUTHS IIKOJIbHUKOB,
JUI CO3JJaHMSI KYJIBTYPHO-UCTOPHUECKOM cpesibl 00ydeHusl.

JlaHHbIN Kypc mpeaHa3HadeH st oOydaromuxcst B 9-M  kiacce 001eo0pa3oBaTeIbHON IIIKOJIBI
1 MOJKET HUCIIOJIb30BaThCs B KAYECTBE OYHOT'0, OYHO — JUCTAHIIMOHHOTO WJIM JUCTAHIIMOHHOTO.



MecTo npeamMera B y4eOHOM IIaHe

@enepanbHblii 0a3UCHBIA y4eOHBIA IJIaH MpEITycMaTpuBaeT S5 ydeOHBIX YacoB B HENENIO0 Ha
n3ydeHue mareMaruku. IlpuMepHsie mporpaMMel 110 MaTeEMaTHKE OTBOJSAT FTEOMETPHUM 2 4aca B HEZEIIIO.
B 0asucHOM yueOHOM TuIaHe IieHTpa oOpa3oBaHus “TeXHONOTMU OOydeHHUs W3Y4YCHHE MaTeMAaTHUKU
MOJKET 3aHUMaTh OT 5 70 3 4acoB, U3 HUX W3y4YEHUE I'€OMETPUU 3aHUMaeT He MeHee 1-2 yacoB. B
[IEJIOM, HW3y4YCHHE TEOMETPUH NPOXOJUT B pEeKMME O0a30BOr0 JIByX4acOBOTO 3aINIAHMPOBAHHOTO
y4eOHOTO Kypca.

[IpumeHeHre COBPEMEHHBIX KOMIIBIOTEPHBIX CPEACTB, (B TOM 4YMCIIE KOMIIBIOTEPHOM Cpebl
«KuBas Maremarukay), JalOT BO3MOXHOCTb OBICTPO M Kay€CTBEHHO CTPOUTh TIE€OMETPHUYECKHE
YEepTeKH, MPOBOJUTH MAaTEMaTUYECKHUE OSKCHEPUMEHTBI, CIIOCOOCTBYIOT HANIAJHOCTH IOAAYU

MarcpHrajia 1 akTUBHOCTHU ydalllUXCs.



TpeOoBaHus K pe3yibTaTaM OCBOEHMS COAEPKAHUS Kypca

[IporpamMma obecrieunBaeT J0CTHIKEHHIE CISIYIOIUX Pe3yIbTaTOB OCBOCHHS 00pa30BaTeIbHOM
MIpOrpaMMbI OCHOBHOTO 00I11€r0 00pa30BaHusI:
JUYHOCMHbLE:

1. dopmupoBaHUE OTBETCTBEHHOTO OTHOIICHHS K YICHHIO,  TOTOBHOCTH M CITIOCOOHOCTH
00yJaroIMXxcsi K CaMOPA3BUTHIO H CaMOOOPA30BaHNIO HA OCHOBE MOTHBAIIMU K OOYICHHIO H
MMO3HAHUIO, BRIOOPY JAJIbHEUIIETO 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE MPOPECCHI U
PO eCCHOHANTBHBIX MPEIIOYTESHUH, 0CO3HAHHOMY TIOCTPOCHHUIO WHIANBUIYAILHON
00pa30BaTeIbHON TPACKTOPHH C YIETOM YCTOMYMBBIX MIO3HABATEIHHBIX HHTEPECOB;

2. (popmMupoBaHUE MEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH U OOIICCTBEHHOMN MPAKTHUKH;

3. (popmupoBaHUE KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIICHUH U COTPYTHUIECTBE CO
CBEPCTHUKAMH, CTAPIITUMH U MIIAJIIUMH B 00pa30BaTEILHOM, OOIIECTBEHHO TOJIC3HOM,
y4e0HO-HCCIIeIOBATEILCKOM, TBOPUCCKOM M PYTUX BHIAX JIEATSIBHOCTH;

4. yMeHUe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICITH B YCTHOUM M MMCbMEHHOU PeUH,
MMOHUMATh CMBICT ITIOCTABJICHHOMN 3a]1a49¥, BRICTPANBAThH apryMeHTaIlnI0, TPUBOIUTH
MIPUMEPBI H KOHTPIIPHMEPHI,

5. KPUTHYHOCTH MBIILJICHUS, YMCHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYATh TUIIOTE3Y OT (haKTa;

6. KpeaTWBHOCTH MBINUICHUS, UHUIIMATHBY, HAXOAYNBOCTh,  AKTHBHOCTb IPH PEIICHUN
TeOMETPHUYCCKUX 3a71a4;

7. yMEHHE KOHTPOJIHMPOBATH MPOIECC M PE3yIIbTaT YICOHOH MareMaTHIeCKOU IS TSIIbHOCTH;

8. CcmocoOHOCTh K AMOLIMOHAIIBHOMY BOCIPUSTHIO MaTeMAaTHYECKUX 0OBEKTOB, 3a/1a4, PEeLICHU,

paccyXIeHuM;
Memanpeomemmoie:
1. yMeHHEe cCaMOCTOSITEIbHO IUIAHUPOBAThH ANBTEPHATUBHBIC MTyTH JOCTHKEHUS 1IeIeH,
OCO3HAaHHO BbIOMpaTh HanoOoJee F3(HEKTUBHBIC CIIOCOOBI PEIICHHS YICOHBIX M TI03HABATEIBLHBIX
3azau;

2. yMEHHE OCYILIECTBIATh KOHTPOJb [0 Pe3y/IbTaTy U Mo crocoly NeHCTBUS HA YPOBHE
MIPOU3BOJIBLHOTO BHUMAHUS U BHOCUTH HEOOXOAUMbIE KOPPEKTUBDI;

3. yMeHHe aJieKBaTHO OI[EHUBATh MIPABHJILHOCTH HJIM OUTMOOYHOCTh BBINOJIHEHUS y4eOHOM 3a1a4H,
e€ 0ObEKTUBHYIO TPYJAHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PelleHus;

4. O0CO3HAHHOE BJIaJICHUE JIOTHYECKUMU ACUCTBUAMHU ONpEACTICHHS MOHATUH, 000011IeHN,
YCTaHOBJICHHS aHAJIOTUH, KJIacCU(UKAIIMK HA OCHOBE CaMOCTOSITENILHOTO BHIOOPA OCHOBAHUIA U
KPUTEPUEB, YCTAHOBJICHHS POJOBHUIOBBIX CBSI3EH;

5. yMeHHe YyCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYKIEHUE,
YMO3aK/IIo4eHHe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUU) U BHIBOJIBI,

6. ymeHHe co3laBarh, MPUMEHATH U MPEoOPa30BBIBATH 3HAKOBO-CUMBOIUYECKHIE CPEICTBA,
MOJIEIH U CXEMBI JUIS PEIIeHUs y4eOHBIX U MTO3HABATEIbHBIX 337134,

7. yMEHHE OPTaHHU30BBIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO J€ATEIHHOCTh C YUUTENIEM U
CBEPCTHUKAMHU: OMPEACIATH LENU, PACTIPENEISITh PYHKIIUU U POJIM YIACTHUKOB, OOIIHE
crocoObl paboThI; yMEHUE paboTaTh B TPYIIIE: HAXOIUTH 00Ilee PelIeHIe U pa3peiarh
KOH(IUKTHI HA OCHOBE COTIIACOBAHUS MO3UIIUN U YUE€Ta HHTEPECOB; CIIYIIATh MapTHEPA;
(dhopMynupoBaTh, apryMEHTUPOBATH 1 OTCTAaNBATh CBOE MHEHHE;

8. (QopmupoBaHue u pazBUTHE Y4eOHOM U 00IIENOIB30BaTEIbCKOM KOMIIETEHTHOCTH B 001acTH
WCIOJNIb30BaHUsI HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoNoTul (MK T-koMIeTeHTHOCTH);

9. mepBOHAYAIbHBIE MPEACTABICHUS 00 HIESX U O METO/IaX MaTEMATUKH KaK 00 YHUBEPCATLHOM



10.

11.

12.

13.

14.

15.

16.

17.

SI3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJCIIMPOBAHUS SIBJIICHUI U ITPOLIECCOB;

YMEHHUE BUJIETh MAaTEMaTHYECKYIO 3a7a9y B KOHTEKCTE MTPOOJIEMHOM CUTYaIH B APYTHX
JUCLMIUIMHAX, B OKPYKAIOIIEH KU3HU,

YMEHHE HAXOJUTh B PA3IMYHBIX UCTOYHHUKAX HHPOPMAIIHIO, HEOOXOIUMYIO IS PEIICHUS
MaTeMaTUYECKUX MPOoOJIeM, U MPEACTABIATh €€ B MOHATHOU (popMe; MPHUHUMATH PEIICHHE B
YCIIOBUSX HETIOJHOW 1 N30BITOYHOM, TOYHON U BEPOSITHOCTHOM MH(OPMAITUH;

YMEHHE TTOHUMATh U UCIIOJIH30BaTh MATEMATUYECKHUE CPEACTBA HATNISIIHOCTH (PUCYHKH,
YEPTEkKH, CXEMBI U JIp.) JJIs1 WUTIOCTPALIMK, UHTEPIIPETAI[UH, apTyMEHTAIINH;

YMEHHE BBIJIBUTATh  TUIOTE3bI MPU PEIICHUH YYCOHBIX 3a7]a4 U MTOHUMATh HEOOXOIMMOCTh
HX IIPOBEPKHU;

YMEHHUE IPUMEHSTh HHIYKTUBHBIE U JCTYKTUBHBIE CIIOCOOBI paCCYXK/ICHU, BUJIETh Pa3INYHbIC
CTpaTeruy peuieHus 3a1a4;

MMOHUMAaHUE CYIIIHOCTH aJITOPUTMUYECKHUX MPEANMCAHUA U YMEHUE ICICTBOBATH B
COOTBETCTBHUU C MPEIIOKEHHBIM AJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh II€JIU, BEHIOMPATH U CO3/aBaTh AJITOPUTMBI ISl pEIICHUS
Y4€OHBIX MaTeMaTHUECKUX MPOOIIeM;

YMEHHE TUIAaHUPOBATh U OCYIIECTBIATH ACSITEILHOCTh, HATPABJICHHYIO HA PEIICHUE 3a/1a4
HCCIIEN0BATEIBCKOTO XapaKTepa;

npeomemuvle:

1.

w

OBJIa/IcHHE 0a30BBIM MOHSATUHHBIM arapaToM IO OCHOBHBIM pa3/ieiaM COJCPKaHMUs;
MPEICTaBICHHE 00 OCHOBHBIX M3y4aeMbIX MOHATHIX (YUCIIO0, TeOMETpHIecKas (pUrypa, BEKTop,
KOOPJMHATHI) KaK BAKHEUIIINX MAaTEeMaTuueCKIUX MOJIEIISIX, TTO3BOJISIFOIIUX OMMCHIBATh M U3yYaTh
peanbHbIe MIPOTIECCHI U SIBJICHUSI;

yMmeHue paboTaTh ¢  T€OMETPUUYECKUM TEKCTOM (aHAJTU3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
nH(pOpMaINIO), TOUHO U TPAMOTHO BBIPAXKATh CBOM MBICIIA B YCTHOM U MUCEMEHHON peuH C
MIPUMEHEHHEM MATEMATUYECKON TEPMUHOJIOTMU Y CHMBOJIMKH, HCIIOIb30BaTh PA3JIMYHBIE SI3bIKH
MaTeMaTUKH, TPOBOJIUTH Kilaccu(UKaluy, Joruueckre 000CHOBaHMS, JOKa3aTeIbCTBA
MAaTE€MaTUYECKUX YTBEPKIACHUM;

OBJIQ/ICHHE HABBIKAMH YCTHBIX, INCbMEHHBIX, THCTPYMEHTAIbHBIX BBIYMCIICHUII;

OBJIQJICHHE T€OMETPUUYECKHUM SI3bIKOM, YMEHHE MCIOJIb30BATh €r0 IS OIMCAaHUS
MIPEIMETOB OKPYKAOIIETr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
M300pa3UTEIbHBIX YMEHHM, MPUOOPETEHNE HABBIKOB FEOMETPUYECKUX I10CTPOCHU;

YCBOCHHE CUCTEMATUYECKUX 3HAHUM O MIIOCKUX (PUTypax U UX CBOWCTBAX, a TaKXke Ha
HarIsiJHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHSATh
CUCTEMAaTUYECKHUE 3HAHUS O HUX Ul PELICHUS TEOMETPUUYECKUX U IPAKTUYECKUX 3a/1a4;
YMEHUE U3MEPATH AJTUHBI OTPE3KOB, BEIMYUHBI YITIOB, UCIIOJIL30BaTh (POPMYIIBI IS
HAXOXKJCHHUS TEPUMETPOB, IUIOMIaAeH U 00bEMOB TeOMETPUIECKIX DUTYD;

YMEHHUE IPUMEHATh U3YUYECHHbIE TOHATHUSA, PE3YIBTAThI, METObI JUISl PELICHU 3a/1a4
MIPAKTUYECKOTO XapakTepa U 3a7ad U3 CMEXHBIX JUCLUIUIMH C UCIIOIb30BAaHUEM ITPU
HEO0OXOTUMOCTH CITPABOYHBIX MAaTEPUAJIOB, KaJbKYyISITOPa, KOMIIBIOTEPA.



Coanep:xanue Kypca
(Huxe npuBeneHo coziep:kanue Kypca reomerpuu 7-9 kiaccoB. unakruueckue e IMHUIBI,
OTHOCsIMECS K 9 KTacCy B TEKCTE BbIJEJIEHBI KYPCUBHBIM IIOJUEPKUBAHUEM ).

Harasininasi reomerpus.

Harnsigaeie npencraBieHus O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapajuieienumnes, npusma,
nupamuia, map, chepa, KoHyc, HWIMHAP. M300pakeHue mpocTpancTBeHHBIX Guryp. [Ipumeps
cedeHuil. MHororpanHukH. IIpaBunbHbIe MHOTOrpaHHUKHU. [Ipumepsl pa3BEPTOK MHOIOIPAHHUKOB,
LWIMHPA U KOHYCA.

[Tonsitre 00BEMa; emuHUILI 00bEMa. OOBEM IPSIMOYTOJIBHOTO TapalIeyeuIesa, Kyoa.
I'eomeTrpuyeckue purypsoi.

[Ipsimbie u yrbl. Touka, npsimasi, miockoctb. OTpe3ok, ayd. Yron. Bunel yrios. BeprukanbHbie u
CMeXHbIe yriibl. bruccekTpuca yria.

[TapannensHble U nepecekatomrecs npsmele. [lepnenaukynspHblie npsmMolie. Teopemsl O
MapajuIeIbHOCTH U NMEPIEHAUKYISIPHOCTH NpAMbIX. [leprnienauKynsp 1 HaKIOHHas K IPSIMOH.
CepenuHHBIN epneHAUKYISIpP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBONCTBAa OMCCEKTPHUCHI yIvia U CEPEAMHHOTO NEPIEHANKYIApa K
OTPE3KY.

Tpeyronbauk. Bricora, Mmennana, Ouccekrpuca, cpeiHss JUHUS TpeyroibHuKa. PaBHOOeApeHHbIE 1
PaBHOCTOPOHHHUE TPEYrOJIbHUKHU; CBOMCTBA U MPU3HAKHU paBHOOEIPEHHOTO TpeyrojabHuka. [Ipru3naku
paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuka. COOTHOIIEHHS MEXKIY CTOPOHAMU U YIIIaMU
TpEeYroJIbHHKA.

Cymma yrmoB TpeyroibHuKa. BaHemaue yriel TpeyroiapHuka. Teopema Daneca. [logobue
TpeyrosibHUKOB. [Ipu3Haku nomgobus TpeyronbHukoB. Teopema [Iudaropa. Cunye, kocunyc, maneenc,
KOMAH2eHC 0cmpo20 yelia NpAmMOoy20ibHo20 mpeyeonvHuka u yenos om 0 do 180°; npusedenue k
ocmpomy yeny. Pewienue npamoy2onbhbix mpey2oabHuko8. OCHOBHOE MPUueoHOMempuyecKoe
mooicoecmso. Dopmynvl, cesA3vIBAIOUIUE CUHYC, KOCUHYVC, MAH2EHC, KOMAH2EHC 00HO20 U MO20 Jice Y2ld.
Pewenue mpeyeonvrnukos: meopema Kocurycos u meopema cuHycog. 3aMedaresibHble TOUKU
TPEYroJbHHUKA.

UYetsipéxyronpauk. [Tapamienorpamm, ero CBoicTBa u mpu3Haku. [IpsMoyronpHUK, KBaapart, poM0, Ux
CBOMCTBa U IIpU3HaKu. Tpanenus, CpeaHss IMHUS TPpareLyy.

Mmnozoyeonvnux. Buinykavle mnozoyzonvruky. Cymma y2n08 8binykio2o MHo20y2onvHuka. Ilpasunvibsie
MHO20V20NbHUKU.

OxkpyxHoCTh U KpyT. Jlyra, xopaa. Cektop, cerMeHT. [{eHTpasibHbIi YroJ, BIUCAaHHbIN yroJl, BeJIMYrMHA
BIMCAHHOIO ymia. B3anMHoe pacronoxeHue npsMon U OKPYKHOCTH, JIByX OKpyxkHocTel. KacarenpHas
U CEeKyllasi K OKPY’KHOCTH, UX CBOMCTBA. BrincaHHbIe U ONKMCaHHbIE MHOTOYIOJIbHUKH. OKPYKHOCTB,
BIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTh, OTIMCAaHHAs OKOJIO TPEYTOJIbHUKA. Bnucannvle u onucanmnvie
OKDVICHOCHU NPABUNLHO20 MHO20Y20/IbHUKA.

l'eomempuueckue npeobpasosanus. Ilonamue o pagencmee ueyp. Ilonamue o 0guscenuu. oceeas u
UeHMPAaNbHAs CUMMEmPUU, NAPALIelbHbLL nepeHoc, nogopom. Ilouamue o nodobuu gueyp u
20Momemuu.

[TocTpoeHust ¢ TOMOLIBIO HMPKYIS U TMHEHKH. OCHOBHBIE 33/1a4ul Ha [TOCTPOCHUE: JIEJIEHUE OTPE3Ka
II0TI0JIaM; IOCTPOEHHUE YyITIa, PABHOTO JaHHOMY; IOCTPOEHHE TPEYTOJIBbHUKA IO TPEM CTOPOHAM;
MOCTPOEHHUE NMEPNEHIUKYIApa K IPSAMOIL; MOCTpOoeHNe OUCCEKTPUCHI YITIa; AeJIeHUEe OTpe3Ka Ha 1
PaBHBIX YacTeM.

Pewenue 3a0au Ha sviuucienue, dokazamenbcmeo u NOCMpPoOeHUue ¢ UCHOIb308AHUEM C8OUCE
U3Y4eHHbIX huzyp.

N3mepenue reoMeTpuyecKux BednunH. J[mHa oTpeska. PaccTosiHue OT TOUKH 0 IPSIMOM.
Paccrosinue mexay napauieabHbIMU TPSIMBIMHU.

IlepumeTp MHOTOYrOJIbHHKA.
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Lnuna okpysxcrHocmu, 4ucio ; Onuna oy2u OKPYIHCHOCHIU.

I'panycHas Mepa yria, COOTBETCTBUE MEX/1Y BEIMYMHON LIEHTPAJIBHOTO YIVIa U IJTUHON AyTru
OKPYKHOCTH.

[TonsTre momaau miockux ¢uryp. PaBHococTaBinennbie 1 paBHoBenvkue Gurypsl. [Lomans
npsiMoyrosibHuKa. [1nomanu napaiienorpamma, TpeyrojibHUKa U Tpaneuud. [lnowaos
MHo20y2onbHuKa. Ilnowads kpyea u niouiads cekmopa. COOTHOIICHUE MEXK Ty TUTOIIAISIMH MOI0OHBIX
buryp.

Pewenue 3a0au na sviuucienue u 00ka3amenbLcmeo ¢ UCnONb308aAHUEM UZVYEHHBIX DOPMYIL.
Koopnunarsl. Ypasuenue npavoi. Koopounamoi cepedunvt ompesxa. Popmyna paccmosanuss Mexicoy
08YMS MOYKAMU NAOCKOCMU. YPABHEHUe OKPYHCHOCHIU.

Bexropsl. /[iuna (modyns) sexkmopa. Pasencmeo sexkmopos. Konnuneapnwie eexkmopul. Koopounameut
gekmopa. YMHooceHue 6eKmopa Ha YUcio, CYMMA 8EKNMOPO8, PA3IOHCEHUE 8eKMOPA N0 08VM
HeKoLIuHeaphviM gekmopam. CKanrapHoe npousseoeHue 8eKmopos.

TeopeTnko-MHOKEeCTBEHHBbIE MTOHATHSI. MHOXECTBO, JJIEMEHT MHOXECTBA. 3a/laHNE MHOXKECTB
TePEUNCIICHUEM IIEMEHTOB, XapaKTepUCTUIECKUM cBocTBOM. [logmMHOXkecTBO. OObeIMHEHNE U
nepeceyeHue MHOMKECTB.

JuieMeHTHI Joruku. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbeTBo. Jloka3aTebCTBO OT
npotuBHOTO. Teopema, obparHas manHou. [Ipumep u KoHTpHIpHUMED.

[TonsaTre 0 paBHOCWIBHOCTH, CIIEAOBAHHH, YIIOTPEOIEHNUE JIOTUUECKUX CBI30K eCiu ..., Mo ..., 8 MOM U
MONILKO 8 MOM Cly4ae, TOTUYECKHUE CBSI3KH U, UL

I'eomeTpusi B ucropuyeckom pazutuu. Ot 3emsieMepus k reomerpun. [ludarop u ero nrkona.
®anec. Apxumen. [locTpoenue npaBuIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yrina. KBagparypa kpyra.
VYnBoenue kyoa. Ucmopus uucna zr. 3onotoe ceuenue. «Hauana» EBknupa. JI. Oitnep. H. U.
JloGaueBckuii. Uctopust msiToro mocrysnara.

H3z06pemenue memooa koopournam, no380JA0UE20 NePesooUnb 2eoMEeMPUYECKUe 00bEKMbL HA A3bIK
anceopul. P Jlexapm u I1. @epma. Ilpumepol paziuunvlx cucmem KOOPOUHAM HA NIOCKOCHIU.
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TeMaruuyeckoe MJIAaHUPOBaAHHE

9 kJacc
No TeMmsr ConepmaHHe Marcpualia Komnu- XapaKTepI/ICTI/IKa OCHOBHBIX BUJI0B ACATCIIBHOCTU
YeCTBO | yd4eHHKa (Ha ypoBHE y4eOHBIX IEHCTBUN)
qacoB
1 BBOI{HOQ NOBTOpEeHHE 2 q)OpMyJ'II/IpOBaTL ONpCACICHUA U UIINTIOCTPHUPOBATHL ITOHATUA
mapajuieiorpaMMa, psIMOYTOIbHHKA, poMOa, KBaapara,
Tpanerpn. opMyITUpOBaTh CBOMCTBA TPEYTOIEHUKOB U
4eThIpEXYrobHUKOB (Teopema [Tudaropa, cBoiicTBo
CpefHel JIMHUM, CBOMCTBA U IPU3HAKU MapajenorpaMmma,
pomoOa, IPsSIMOYTONTEHIKA, CBOWCTBA PAaBHOOCIPCHHOTO
TPEYTONBbHUKA) U UCTIONB30BaTh 3TH CBOMCTBA MPH PEIICHUN
3aaa4. [IpuMeHsaTh GOpMYITBI [T BEIYUCICHUS TUTOMIAICH
TPEYTONBHUKOB, Y€THIPEXYTOJIbHUKOB.
2 IMousiTHe BeKTOPa 12 DopMynUpoBaTh OMPENEICHUS U WILTIOCTPUPOBATE TIOHSATHS
1) [ousiTie BekTOpa BEKTOPA, €ro JJTUHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB;
2) CloKeHHe ¥ BBIYHTAHHE OTKJIaJIbIBATh BEKTOP, PABHBIN TaHHOMY; CTPOUTH CyMMY
BEKTOPOB JIBYX BEKTOPOB, UCIIOJIb3Ys MPABUIIO TPEYTOIBHUKA U
3) YMHOKEHHE BEKTOpa Ha napajuieiorpaMMa; CTPOUTh CyMMY HECKOJIbKHX BEKTOPOB,
YUCIIO HCII0JIB3YA IIPpaBUJIO MHOI'OYT'OJIbHHUKA, CTPOUTH PA3HOCTh
4) KOHTPOJIBLHBIH TECT 1o BEKTOPOB; (hOPMYITUPOBATh CBOMCTBA YMHO)KEHHUS BEKTOpPA
Teme “BekTopnl” Ha 9uCJIo.
3 Meton KOOPIAMHAT 10 OOBACHAT, U WUIKOCTPUPOBATh IOHSATHS TPAMOYTOIbHOU
1) KoopauHaThI BEKTOpa CHUCTEMBbI KOOPIHHAT, KOOPAWHAT TOYKH W KOOPAWHAT
2) Tlpocreiimme 3a1a4n B BEKTOpa; TMPOU3BOOWTH JCHCTBHS HAJ BEKTOpaMHU C
KOOPIMHATAX 3a/IaHHBIMU KOOPJAWHATAMHU; YMETh OMPEAEsITh KOOPAUHATHI
3) CKanspHOE MPOM3BEICHIE CepenMHBl OTPe3Ka, BRIYHUCIATEH JJINHY BEKTOPA, PACCTOSHUE
BEKTOPOB MEXAY TOUYKaMu; GOPMYIUPOBATH ONPEEICHUE CKASIPHOTO
4) CkaysipHOE [POM3BE/ICHIE B OlpefieNieHHs]  BEKTOPOB;  OMPENeNiTh  Yrol — MEXIY
KOOP/IMHATAX BEKTOPaMH, 3aJJaHHBIMH KOOPJHMHATAMHU; WHTEPIIPETUPOBATH
5) TIpUMEHEHHE CKAISPHOTO mapamMeTpsl B YPaBHEHUSAX MPSIMOM, OKPYKHOCTH U CTPOHTH
TPOM3BEICHHS K PEIICHUIO MpsSMbIE U OKPY)KHOCTH, 3aJJaHHBIC YPABHEHUSIMH.
3a1a4d
6) YpaBHEHHE OKPY)KHOCTH
7) YpaBHeHUE IIPSAMOit
8) KoHTpoJbLHBII TECT O
TeMe “KoopanHaThbI
BeKTOpa”
4 CooTHoOILICHUE MEXKTY 14 DopMynpoBaTh U WILTIOCTPUPOBATH OIIPEIEIICHHs CUHYCA,
CTOPOHAMH H yIJIAMH KOCUHYyca 1 TaHreHca yrioB ot 0 go 180°; mpuMeHsaTh I
pelIeHns 3a/1a4 OCHOBHOE TPUTOHOMETPHUECKOE TOKIECCTBO
TPEYroJLHIKA 1 GOpPMYITBI IPUBENCHUS; (HOPMYITHUPOBATE TEOPEMBI CHHYCOB
1) Cuztyc, xocuHyc, TaHIeHC, 1 KOCHHYCOB, IPUMEHATH UX IPH PEIICHIH TPEYrOIbHUKOB;
KOTaHICHC OOBACHSATH, KaK UCIONB3YIOTCS TPUTOHOMETpUIecKue Gop-
2) Teopema cunycos MYITBI B I3MEPUTENBHBIX paboTax Ha MECTHOCTH.
3) Teopema KOCHHYCOB
4) Pemenne TpeyroisHAKOB
5) CkanspHOe TIpOU3BEICHIE
BEKTOPOB
5) KOHTPOJIBLHBIN TECT IO
Teme “PeuieHue
TPEYIroabLHHKOB”
5 IpaBuibHBIE 12 DopMynUpOoBaTh OIMPEICIICHUE MPABUIHBHOTO
MHOTOYTOIbHHKH MHOTOYTObHIKA; (hOPMYITHPOBATH TEOPEMBI 00

1) IonsiTHE IPaBHIIBHOTO

OKPY>XHOCTAX, OIHCAHHON OKOJIO MIPaBUIIBHOI'O
MHOI'OyrojibHUKa 1 BIIHCAHHOH B HCTO, 3HAaTh U
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MHOTOyTOJIbHUKa
2) Hexotopsle cBolicTBa
MIPaBUIIEHBIX MHOI'OYTOJIEHUKOB
3) [ocTpoeHwre MpaBUITHHBIX
MHOT'OyT OJIbHUKOB

4) lnuHa OKPY>KHOCTH

5) IInomans kpyra

6) KoHTpOJIBHBIN TEeCT 110
Teme “IIpaBuibHBIE

UCIIONTB30BaTh (hOPMYIIBI ISl BEIYHMCIICHUS TIIOIIA I
MIPaBUJIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajuyca
BIIHCAHHOW OKPY)KHOCTH; CTPOUTH NPAaBUIbHBIE
MHOTOYTOJIBHUKH, B TOM YHCJIE, B BUPTYAIbHBIX
TEOMETPHUYCCKUX KOHCTPYKTOPaX; OOBSICHATH MTOHSTHUS
JUTMHBI OKPY)KHOCTH | TUTOIIAN KPyTa; 3HATh (HOPMYIIBI JIIs
BEIUUCIICHHS JJTUHBI OKPY>KHOCTH U JITHHEI JTyTH, TUTOIIAIH
Kpyra ¥ IJIo@aad KpyroBoro CEKTopa; NpUMEHSITh 3TH
(hopMyYITBI TIPH PEIICHUH 3a/1au.

MHOIOYTOJIbHUKH

IMousAiTHE IBUKCHUSA 10 OOBSCHATD, YTO TAKOE OTOOpayKeHHE IIIOCKOCTH Ha ce0s U B
1) OTOGan(eHI/Ie IUIOCKOCTH Ha KaKOM CJIyda€ OHO Ha3bIBACTCs JBHMXKCHUCM IIOCKOCTH,
ceOst OOBSICHAATH, YTO TAKOE OCEBasi CAMMETPHUSI, IIEHTpaJIbHAS

2) TToustue JBIDKEHUSA CUMMCTpU, HapaJ‘IJ‘IeJ‘ILHLIfI IEpCHOC U IOBOPOT,

3) OceBasi CHMMETpHSI 000CHOBBIBaTh, YTO ATH OTOOPAKEHUS IJIOCKOCTH Ha ceOst
4) LleHTpanbHAsl CHMMETPHS SIBIISIFOTCS JBHYKEHUSMU; OOBSCHSTh, KAKOBA CBSI3b MEXKIY
5) IoBopor JIBIDKEHUSIMHU M HAJIOXKEHUSIMM, HJUTFOCTPUPOBATh OCHOBHBIE
6) [apasienbHbIii mepeHoc BUJIBI IBXKCHUI, B TOM YHUCJIC C TIOMOIIBEO KOMITBIOTEPHBIX
7) IIpeobpazoBanue MOTO0HS NporpaMm.

8) KoHTpOJBLHBII TECT 1O

Teme “/IBmkenne”

Hrorosblii 2

KOHTPOJIbHBIN TECT

IloBTOpeHne 7
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KAJIEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHHUE

Hata K | IInanpyeMsble pe3ynbsTaTsl
Tema paznena, Tema | on MeETanpeIMETHbIC YHUBEPCAIBHBIX YaeOHbBIX fAericTruil (Y V/I) pUMeY
Ne ypoka - aHue
n/ ®a BO
Inan TIpenMeTHBIE JIMYHOCTHBIE
n KT 4a TO3HaBAaTEIbHbIC PEryISITUBHBIE KOMMYHHKATHBHbIC
co
B
[oBTOpeHue. 1 Beipaxarb
Pemenue 3agau. 3HATb M YMETb HOJIOKHUTENBHOE OT- Tepenator
IPUMEHSTH HOILIEHHE K TPOIIecCy cozepIKaHue B Omnpenenenue 1enu
TEOPEeTUIECKUI TMO3HAHMA; NPUMEHATE | cycatom Bije, crpost | YA pabora mo Ymers
MaTepHall, u3ydeHHpIi | NPaBHIIA IeIOBOrO JIOTHYecKHe TIeTH COCTaBJICHHOMY IUIaHY | NPENCTaBIATh U
1 B Kypce reoMeTpiu 8 COTPYIHHYECTBA; paccyKIeHHiA Y CPaBHUBAIOT CBOU OTCTauBaTh CBOIO
KJacca Ipu peleHun | OUCHUBATH CBOIO pelieHus ¢ TOUYKY 3pEHUS,
3a71a4 Ha TIOBTOPEHHUE y4eOHyI0 ANTOPUTMOM pEIIeHUs] | apryMEHTHUPOBaTh
JIeATENbHOCTb, 3ajad.
HacTpauBaThCs Ha
u3ydeHue npeaMera
2 [oBTOpeHue. 1 Beipaxartb
Pemenue 3anau. 3HATb M YMETh MOJIOXKUTEIBHOE OT- Tepenaror
TPUMCHSTH HOILIEHHE K TIPOoLIecCy CozepIKaHme B Omnpeznenexue Lenu
TEOpETHYECKUIA TO3HAHMS; IPUMCHATE | cxxatom Buze, crpost | YA pabora no Ymets
MaTepHaJl, H3ydeHHbIi | IPABHIA JET0BOTO JIOTMYECKHE TIEMH COCTaBJICHHOMY IIaHy | HPECTaBIATh U
B Kypce TeOMeTpHH 8 COTPYIHHUYECTBA; pacCyK/IeH U CPaBHUBAIOT CBOU OTCTauBaTh CBOIO
Kacca pu peleHun | OUCHHMBATh CBOIO pelieHus ¢ TOUKY 3pEHUs,
3a71a4 Ha [IOBTOPEHHE yueOHYyIO aJTOPUTMOM pELIEHUsI | apryMEHTHUpPOBaTh
JeATENBHOCTD, 3a1ad.
HacTpauBaThCs Ha
H3ydEeHHE IpenMeTa
BexTopni 12 4
3 [lonsTHE BEkTOpA. 1 3HaTh TTOHATHS: Bripaxats Crposit normdeckue | BHOCAT KOppeKTHBHI M | AZIEKBATHO
PaBenctBO BEKTOp, HAayaso u TIOIOXHUTENFHOE OT- ILETTH PacCyKICHUH JIONIONTHEHNE B HCTIONB3YIOT CBOIO
BEKTOPOB. KOHET[ BEKTOpa, HOIIIEHHE K TpoIieccy CITIOCOOBI CBUX pedb s
HYJIEBOW BEKTOD, TIO3HAHUS pelieHui JIUCKYCCHHU U
KOJJICHHApHBIE, apryMEHTaLUH
COHaIIpaBJICHHBIE, CBOEH MO3HINH
TIPOTUBOHAIIPABICHHBIC
BEKTOPBI. YMETh
n300pakaTh BEKTOPEHI.
4 OtknansiBaHAe 1 | 3nars onpenenenue Beipakars Bergenstor BepHo cocTapmnsior ‘YcraHaBIMBaIOT U
BEKTOpa OT TaHHOU BEKTOpa M PaBHBIX TTOJIOXKHUTEIFHOE OT- KOJTMYECTBEHHBIE TUIAH BBITTOTHEHUS CPaBHHBAIOT
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TOYKH BekTopoB. HayunThes HOIIIEHHE K TpoIeccy XapaKTepUCTUKH JIeHCTBHI pa3HbIe TOUKH
0003Ha4aTh U TIO3HAHUS 00BEKTOB, 3aJ]aHHbIC 3peHusl, 3aTeM
n300pakaTh BEKTOPHI CIIOBaMH NPUHAMAIOT

OKOHYATENbHOE
penieHue
Cymma Byx 3HaTh onepanuio Oco3HaBaTh CBOU Co31a10T CTPYKTYpPY [IpenBocxuator [Tmarupyror obmue
BEKTOPOB. 3aKOHBI CYMMBI JIBYX BEKTOPOB, | TPYIHOCTH U B3aNMOCBSI3eH BpEMEHHbBIE CIOCOOBI pelIeHHs
CIIOXKEHHUSI 3aKOHBI CJIOKEHUS CTPEMHUTHCS K UX CMBICJIOBBIX €IMHHI] | XapaKTepPHCTHKU
BekTopoB. [IpaBuiio BekTopoB. [IpaBuio NPEOIOICHUIO, TAI0T TEKCTa JIOCTHIKECHUS
napasuienorpaMma napa’suienorpaMma CaMOOIICHKY CBOMX pe3yibTrara (0OTBe4aroT
IeNCTBHN Ha BOIPOC «KOraa
Oyzer pe3ynsTar?y
CyMMa HECKOIBKHUX 3HaTh oneparnuo DopMuUpOBaTH ComnocTaBnsioT Pabora mo C nocrato4Ho
BEKTOPOB. CYMMBI TpEX U Oornee YCTONYMBOH XapaKTEPUCTUKU COCTAaBJICHHOMY IUIaHY | TOYHO U ITOJIHO

BEKTOPOB. YMETh
CTPOUTH BEKTOP,

MOTHBALlUU U
3aKpCILUICHUIO HOBOT'O

00BEKTOB 110 OTHOMY
WM HECKOJIBKUM

U CPaBHUBAKOT CBOU
pelieHus ¢

BbIpaXXarOT CBOU
MBICJIA I10

paBHBII cymMMe Marepuaia MpHU3HAKaM, AJITOPUTMOM pEIICHUs] | pelIeHHIo 3a/1a4
HECKOJIBKHX BEKTOPOB, BBISBIISIOT CXOZICTBA 3ajad.
UCIIONb3Ys MPaBUIIO U pa3sInyus
MHOI'OYTOlIbHUKA
BrruuTanue 3HaTh Oneparmo DopMuUpOBaTH ComnocTaBnsioT Pa6ora mo Hocratouno
BEKTOpPOB BBIYMTAHUSA ABYX MOJIOKUTEIBHOE XapaKTEePUCTUKU COCTABJICHHOMY IIJIaHy | MOJIHO M TOYHO
BEKTOPOB, OTHOILICHHUE K yuéOe, OOBEKTOB M0 OIHOMY | M CPaBHHUBAIOT CBOM BBIPAKaIOT CBOIO
TIPOTUBOIOIOKHBIX JKETaHue IPUoOpeTaTh | MM HECKOIBKUM pelieHus ¢ TOUKY 3pEHUs IIPU
BEKTOpPOB HOBBIC 3HAHUSL. MpU3HAKaM, AJTOPUTMOM PEIIEHUs] | PEIIeHUH 3a1a4
BBIABIISIOT CXOZICTBA 3a/1a4 U BBIOOP BEPHOTO
Y pa3JInyus pelIeHusL.
Pemenue 3anaq no ‘YMeTh NpUMEHATh ®opmupoBats HaBbIKA | COBEPIICHCTBYIOT YETKO NPOEKTUPYIOT YMeroT ciymarh

TEMCEC. «CIIOKCHHUE U

TIPAaBUWJIO TPEYTOINbHUKA

aHaJI13a, TBOPYECKOU

HaBBIKH PEIICHUA

MapIIpyT peIeHNs

Apyr ApyTa,

BBIYUTAHHE Y TIPaBHIIO aKTHBHOCTH 3a1ad Mo TeMe, 3a1ad, 3aKperusist JIOCTaTOYHO TOYHO
BEKTOPOB» napaenorpaMma BBIJIETISIFOT TOIBKO MPONIEHHBIN MaTepuan | U MOIHO
CYILIECTBEHHYIO YacTh MOKa3bIBAIOT CBOIO
JUISL pEILICHUsS 3a1a4 TOUKY 3pEHUS IIPU
peLIeHIH 33139
YMHOXEHUE ITozHakoMuUThCS C ®opmupoarts 1ieneBbie | COBEPIICHCTBYIOT UETKO MPOEKTUPYIOT YMeror cnymarb

BEKTOpa Ha Y1CJIO

TIOHSITHEM
«YMHO)XCHHE BEKTOpa
Ha ymucno». Hayuntscs
(dhopmynTpoBaTh
CBOMCTBA YMHOXCHUS
BEKTOpa Ha 4YHCIIO,
HAY4UTbCS CTPOUTH
BEKTOpP, YMHOXKECHHOE

YCTaHOBKH Y4eOHOH
JeATENEHOCTH

HaBBIKU PEILICHHS
3a]1a4 110 TEME,
BBIIENISIOT TOIBKO
CYILIECTBEHHYIO 4acTh
JUTSL PEIICHUsI 33129

MapIIpyT peImeHus
3a/1ad, 3aKperusist
MIPOMACHHBIN MaTepual

Apyr Apyra,
JIOCTaTOYHO TOYHO
U TIOJTHO
MOKa3bIBAIOT CBOKO
TOYKY 3pPEHUS IPU
pellIeHnH 3a1a4d
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Ha 4ucCJiIo

10 YMHOXEHME ITo3HakoMuUTHCS € ®opmupoBarts 1ieneBsle | COBEPIICHCTBYIOT YETKO POEKTUPYIOT ‘YMeIoT cnymars
BEKTOpA Ha YUCIIO TIOHATUEM YCTaHOBKH y4eOHOI HaBBIKH pPELIeHUs MapuIpyT peeHus JIpyT Ipyra,
«YMHOXXEHHE BEKTOpa JIeSITeIbHOCTH 3a/1a4 10 TeMe, 3a/1a4, 3aKperuiss JIOCTaTOYHO TOYHO
Ha yucno». Hayunrtscs BBIJIENIAIOT TOIBKO MIPOMIEHHBII MaTepual | U MOITHO
(dhopmymupoBaTh CYIIECTBEHHYIO 4aCTh MOKa3bIBAIOT CBOIO
CBOMCTBAa YMHOXEHUS JUI peleHus 3a1a4 TOYKY 3pEHUs NpU
BEKTOpa Ha YUCJIO, peleHnH 3a1a4y
HAay4UThCS CTPOUTh
BEKTOpP, YMHOXKEHHOE
Ha 4YHCIIO
11 [Ipumenenue ITo3HakoMuTHCS € @DopMUpPOBATh HABBIKK | YCTaHABIUBAIOT CaMOoCTOATENBHO OOMeHuBaroTcs
BEKTOPOB K orepanusaMu COCTaBJICHUS MPUYUHHO- (hopmymupyroT 3HAHUSIMH MEX]Y
PEUICHUTO 3a1a4 CJIOKCHH A, BBIYUTAHUA, ajroputMa CIICACTBCHHBIC CBA3U TMO3HABaTCIbHYIO LEJIb YJI€HaMU I'PYNIIbI
YMHOXEHHA BEKTOpa Ha BBIINIOJIHCHU A 3a/1aHUA, 1 CTPOUTH MapuIpyT JJI IPUHATUA
yucio. Hayautscs HaBBIKOB BBIIIOJTHEHUS pelIeHnsT B 3 PEeKTUBHBIX
NPUMEHSTh CBOHCTBA TBOPUYECKOT'0 33/1aHUsI. COOTBETCTBHH C LIETIBI0. | COBMECTHBIX
JNeCTBUM HaJ peueHui
BEKTOpaMH TpH
pELIEHNH KOHKPETHBIX
3ajad.
12 Cpensss TuHUA ITo3HakoMuThCS C ®opmupoBats HaBeIKH | CpaBHHUBATH [Ipunumaror Ymeror Oparb Ha
Tparnenuu HOHSTUEM CpeHss COCTaBJICHUS pa3IMYHbIC OOBEKTHI: | IO3HABATENbHYIO Lieb, | ce0s MHUIHMATHBY B
JIVHUS TParelyy, anropuTMa BBIJEIIATH U3 COXpaHSTh €€ Ipu OpraHM3alx
TeopeMoil o cpenHeit BBINIOJIHEHNUS 331aHKsA, | MHOKECTBA OJVH WM | BBIOITHEHUH 3a/laHUH, | COBMECTHOTO
JIVHUM Tparneyy, HABBIKOB BBINIOJIHEHNUSI | HECKOJIBKO OOBEKTOB, | UETKO BBINONHSIOT JIEUCTBHSA
Hay4IHUThCS PELIaTh TBOPYECKOTO 3aJaHus. | MUMEIOLIUX O0IIue TpeOoBaHUs
3a1a4H. CBOMCTBa
13 Pemenue 3agau Hayuutscs pemars ®opmupoBats HaBeIKH | Ompenensits IIpurnmaror ‘YMmeroT Opath Ha
npocTenmme aHaJm3a, OCHOBHYIO 1 TIO3HABATEBHYIO 1IEb, | CEOSI HHUIIMATHBY B
TeOMETPHUYECKHE COIOCTaBJICHUS, BTOPOCTETICHHYO COXpaHSTh €€ Ipu OpraHM3aIN
3a/1a4qM , ONHpasich Ha CpaBHEHHA uH(pOopMaLHFO BBINIOJIHEHNY 33/1aHAH, | COBMECTHOTO
paHee U3y4eHHbIE YETKO BBIIOJIHSIOT JICHUCTBUS
CBOHCTBA BEKTOPOB, TpeOoBaHUs
HaXOIUTh CPETHIO0
JVHUIO TPANELH IO
3aJITaHHBIM OCHOBAHHAM
14 KonTponsHas Hayuwuthcs npumenste | @opmupoBaTh HaBEIKM | Beibupars Hanbomee | [Ipoextupyror Perymupytor
pabora Nel mo TEOPETUIECKUN caMOaHaJIn3a, 3¢ GeKTHBHBIC MapIIpyT IPEOIONEHHUS | COOCTBEHHYIO
Teme: «BekTopen» Marepual, U3y4eHHBI | CaMOKOHTPOIIS CIIOCOOBI peIIeHHS 3aTPyIHEHUII B JIeSITEIbHOCTD
Ha MPEeABIIYIINX 3a/1auu o0yueHnu uepes HOCPEACTBOM

ypOKax, Ha IPaKTHKe

BKJIIFOYCHHUEC B HOBBIC
BUAbI ACATCIBHOCTH U

MMICHbMEHHOM peun
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thopmBr
COTPYAHHYECTBA

Meton koopaunar 10 4y

15 Pasnoxenue ITo3HakoMuTHCS € DopMHUpPOBATH Beinensarts u CpaBHHBAThH CBOU VYyarcs ynpaBiaTh
BEKTOpa 110 ABYM TIOHSITHEM JKEJTaHUsI 0CO3HaBaTh chopmMynTpoBaTh Crocob aercTBus ¢ TIOBE/ICHUEM
JTAHHBIM HEKOJUTMHEAPHBIX CBOM TPYAHOCTH U npodieMy W3BECTHBIM napTHEpa-yoeK1aTh
HEKOJUTUHEAPHBIM BEKTOPOB, C JIEMMOH CTPEMHUTHCS K UX ANTOPUTMOM pEUIeHUsl | €ro,
BEKTOpaM TPEOJIOJICHUIO, KOHTPOJINPOBATh,
TPOSIBIISITH KOPPEKTUPOBATh U
CIOCOOHOCTH K OLICHUBATH €T0
CaMOOIIEHKE CBOMX JIEUCTBHS
JIeUCTBUIL, TOCTYNIKOB
16 KoopnuHatsl ITo3HakoMHUTBCA C DopMUpoOBaTH Bribupartb BHocuTh B perienue Hocratouno
BEKTOpa TMOHATHEM KOOPAUHATHI HOTpe6HOCTH OCHOBaHUA U CBOU KOPPECKTHBBI TOYHO H ITIOJIHO
BEKTOpa, paBUJIaMU NpUOOpeTeHNUs KPHUTEPHH TSI MOKa3bIBAIOT CBOIO
HeﬁCTBHﬂ HaJ MOTHUBAIIMU K IIPOLECCY CpaBHCHUA, TOYKY 3pC€HUA IIPU
BEKTOpaMHu 00yueHus CepHualuH, pelieHnu 3a1a4
KaccuUKaIu
00BEKTOB
17 [Ipocreiimme [To3HakoMUTHCS € ®DopMupoBaTh 1ieIeBbIe | BriaensaTs BHoCHTE KOppPEKTHBEI D dexruBHO
3aJa4H B HOHSTUEM paHyc- YCTaHOBKH y4eOHON KOJTMYECTBEHHBIC U JIONIOJIHEHUS B COTPYIHHUYAIOT B
KOOpJIMHATaX BekTop. Hayuntbcs JEATENbHOCTU XapaKTEePUCTUKU COCTaBJICHHBIC IUIaHbl | TpyNIax npu
copMyITupoBaTh U 00BEKTOB, 3aJ]aHHbIC pelIeHny 3a1a4
JIOKa3bIBaTh TEOPEMY O CIIOBaMH
KOOpJIMHATE BEKTOPA.
ITo3HakoMuUTBCA €
dhopmyoit st
BBIUUCIIEHUS
KOOPIMHATHI BEKTOpa
T10 €TO HAaYaJly ¥ KOHITY.
18 IIpocreiimue Hayuutscs DopMHUpOBATh HABBIKK | BBIAENATH TONBKO CpaBHUBATH CBOM Ymeror
3aJa4H B chopMyITHpoBaTh U OCO3HAaHHOTO BbIOOpa CYIIECTBEHHYIO YacTh | CIIOCO0 JAEHCTBUS C MPENICTABIAT
KOOpAMHATAX JIOKa3bIBaTh (HOPMYILY 6omnee 3¢exruBHOrO JUTA PEIICHUS 3aa9d | M3BECTHBIM KOHKPETHOE
JUTSL BBIYMCIICHUS crioco0a pemeHns ANTOPUTMOM PEIICHUsI | CONIEpXKAHUE U
KOOPZIMHATHI CEPENNHBI coo0mare €ro B
OTpe3Ka MIUCbMEHHOU
dopme.
19 Pemenue 3amau TTo3HakoMuTHCS C ®dopMupoBaTs HaBHIKA | Bergenuts miaBHoe 1 | Ompenensts YcraHaBIMBaIOT U
METOIOM TIpaBUIIAMH AECHCTBUH pemIeHus 3a1ad no CTPYKTYpHPOBAaTh MOCIIE0BATELHOCTh CPaBHHBAIOT
KOOpIUHAT Ha/l BEKTOPaMH ¢ ANTOPUTMY 3azaqy MPOMEKYTOUHBIX pa3HbIe TOUKH

3aJaHHBIMH
KOOpAWHATaAMU.

NeHCTBHI 1
MOJTyYEHUS] KOHEYHOTO

3peHHs, IPEexKIe
YeM NPUHATh
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Hay4auTbcst BBIBOTUTH
(hopMyITBI ISt
HAXOXKJICHHS
KOOPJIMHAT BEKTOpa,
KOOPJIMHAT CepPEIUHBbI
OTpe3Ka, JTHHBI
BEKTOpa IO ero
KOOpJMHATAM,
PacCTOSIHUE MEXKTY
JIBYMSI TOYKAMH,
perarh 3a1a4u
METOJIOM KOOPJIHHAT.

pesynbsrara

OKOHYATEIBHOE
peleHne

20 YpaBHeHue ITo3HakoMuTHCS € ®dopMmupoBath yMeHusa | BeiaensaTs u CpaBHHBAThH CBOM VYyarcs ynpasisaTh
OKpY’KHOCTH BBIBOJIOM YpaBHEHUSA HPaBCTBEHHO- (hopmynmupoBath crnoco0 aercTBus ¢ IOBEICHUEM
OKpYXHOCTH. STHYECKOTO npooneMy H3BECTHBIM napTHEpa-yoexaaTh
Hay‘-II/ITI)CSI OLICHUBAaHU A AJITOPUTMOM PECUHICHUA €ro,
(dbopmynmupoBath yCBauBaeMoro KOHTPOJIUPOBATH,
TIOHSITUE YPaBHEHHS conepKaHusl KOPPEKTUPOBATh U
JIMHUM Ha IUIOCKOCTH, OLIEHUBATh €TI0
pelaTh 3a1a4yu. IEUCTBHUS
21 YpaBHEHHUE MPSIMOI [To3HakoMUTHCS € DopMHUpOBaTH CaMoCTOATENbHO CraBuTh yueOHYyIO AprymeHTHpoBaTh
BBIBOJIOM YpPaBHEHUS OCO3HAaHHOCTb CBOMX COCTaBJISITh AJITOPUTM | 3aJady Ha OCHOBE CBOIO TOUKY
npsmoi. Hayuntbes TPYIHOCTEN U pelIeHus 3a1a4n COOTHECEHUS TOT'0, UTO | 3pEHUs], CIIOPUTh U
COCTaBIISITh YPaBHEHUE | CTPEMIICHUS K UX yXe U3BECTHO U OTCTauBaTh CBOIO
MIPSAMOH 110 MPEOJI0ICHUIO, YCBOEHO, U TOT0, 4TO HO3UIIHIO
KOOpJIMHATaM IBYX €& CIIOCOOHOCTH K HEHU3BECTHO.
TOUYEK, pellaTh 3aJja4l | CaMOOLIEHKE CBOUX
NeNCTBUHN
22 Pemenue 3anpa4 no Hayuutscs DopMUpoOBaTh BoccranaBnuBaTth IIpoexTupyrot YcTaHaBIMBAKOT U
TeMe: «YpaBHEHHUE (hopmynupoBaTh TIOIOXHUTENBHOTO MPEIMETHYIO MapIIpyT MPEOOIEHNs | CPaBHUBAIOT
OKPY)KHOCTH. MIpaBWIa ICHCTBUI HAJ | OTHOIICHUS K YIEHHUIO, | CHUTYaLHIO, 3aTpyIHEHUH B pa3HbIE TOUKH
VYpaBHeHue BEKTOpaMH C TI03HABATEILHON OIMCaHHYIO B 3a/a4ye, | 0OydeHUH depe3 3peHUsI, IPEKIE
TIPAMOID) 3aJaHHBIMHU JEATENBHOCTH BBIJIETIUTH TOIBKO BKJIFOUECHHE B HOBBIC YeM MPUHATh

KOOpAMHATAMH (CyMMa,
pasHOCTh, YMHOKCHHUE
BEKTOpa Ha YHCIIO),
BBIBOAUTE (hOPMYITBI
KOOPAHMHAT BEKTOPa
Yyepe3 KOOPIUHATHI €ro
Hayajia M KOHIIa,
KOOPZIMHATHI CEPENHHBI
OTpe3Ka, JUTNHBI
BEKTOpa I10 €To

TJIaBHOC JIA
peIeHn 3a1a4u.

BHJIbI ICATCIbHOCTH U

hopmbl
COTpYIHHYECTBA

OKOHYATEIBHOE
pelieHue
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KOOpAuHaTaM U T.1.

23 Pemrenue 3anau 1 | Hayuurscs pematsb DopMUpOBATH ‘YMeTb BBIBOAUTH IIpunumars IIposBnATH
MpOCTEeHIINE 3aJa4u YCTOWYMBOMH CIIEICTBUS U3 MO3HABaTENbHYIO IIENIb | TOTOBHOCH K
METOJIOM KOOpJIMHAT, MOTHBALIMU K aHAJU3Y, | UMEIOLIUXCS B U COXPaHATh €€ npu 00CYXIEHHIO
BBIYUCIIATH AJIHHY U HCCIIeTOBaHUIO YCIIOBHH 3a7a41 BBINIOJIHEHNY YUeOHBIX | Pa3HBIX TOYEK
KOOpPAMHATHI BEKTOpa, JTAaHHBIX JIecTBUH, YETKO 3peHus u
yromn Mexny BBITIONTHATH BbIpa0boTKe 00IIeH
BEKTOpaMHU TpeOOoBaHUs MO3ULIUN
MO3HABATEIIbHON
3a/1a4u
24 KonTponeHas 1 | Hayuurscs npumensitb | @opmupoarh HaBblkk | BeiOupars HanOonee | [Ipoektupyror Perynmupytor
pabora Ne2 mo TEOPEeTUIECKUI caMoaHaJIu3a, 3¢ peKTHBHBIC MapUIpyT NPEOIONEHHs | COOCTBEHHYIO
Teme: «Merox MaTepuai, U3ydeHHbIH | CAaMOKOHTPOINS CIOCOOBI pelIeHHs 3aTpyIHEHUI! B JIeSITEIbHOCTD
KOOpIMHAT» Ha MPebIAYIINX 3a/1auu 00yueHnu uepe3 MOCPEACTBOM

YpOKax, Ha PaKTHKe

BKJIKOUCHUEC B HOBBIC
BUAbI ICATCIBHOCTH U

MACbMEHHOU peun

(hopmbI
COTPYAHHYECTBA
CoO0THOIIEHUS MeKIAY CTOPOHAMM M YIVIAMM TPEYTroJbHUKA, CKAJISPHOE NMPou3BeaeHne BeKTOpoB (144)
25 Cunyc, KOCHHYC, 1 | Ilo3HakoMHUTBCA C DopMHUpOBaTH AHanu3upoBatb Beinensior u oco3naor | Oco3HaBaTh
TaHIeHC yIiia HOHATHEM CHHYCA, HOJOKUTETBHOIO 3aJaqy, BBIIEMAA TO, YTO YCBOGHO M YTO | Ka4eCTBO ¥ YPOBEHb
KOCHHYCA, TAHT€HCA U | OTHOIUCHHUS K YYEHHIO, | IJIaBHOE emeé noaexar YCBOGHHSL.
KOTaHI'€Hca Ul YIJIOB | IO3HABATEIbHOM YCBOGHHIO,
or 0° mo 180°. NIEeITEIBLHOCTH
Hayuutscs
(dhopmymupoBath U
JI0Ka3bIBaTh OCHOBHOE
TPUTOHOMETPHIECKOE
TOXIIECTBO, BHIBOJUTD
hopmymsl s
BBEIYHCIICHUS
KOOPAHMHAT TOYKH U
(hopmynBI pUBEACHUS
26 Cunyc, KOCHHYC, 1 | Hayuutbcs BHIBOIUTH DopMupOBaTH BoccranapnmBath CrnnuatoT cBoii ciocod | YMEIOT cirymarth u
TAHIEHC yIJIa hopmymsL, YCTOHYMBOU MPEAMETHYIO JICHCTBUS C 3TAIOHOM CBIIIATH JPYT
CBS3BIBAIOLIHE CHHYC, MOTHBALIH K CHTYALHIO, Jpyra, J0CTaTOYHO
KOCHHYC, TaHTeHC, MPOOIEMHO-TIONCKOBOM | ONHCAHHYIO B 33j1a4e, TIOJTHO ¥ TOYHO
KOT@HI'€HC OIHOTO U JeATENEHOCTH BBIZICITUTE TOJIBKO BBIPAXKAIOT CBOU
TOTO K€ yIJla, peniaTh TJIaBHOE JUISt MBICITH
3aJ1a4u 10 TeMe. pelIeHus 3a/1a4H.
27 Cunyc, KOCHHYC, 1 | Hayuurbcs BEIBOTUTH @dopMHUpOBaTh HABBIKK | BrInemnsTh DopMupoBath YcraHaBIUBAIOT U

TAHI'CHC yIJlad

(hopMyITy OCHOBHOTO

aHaju3a, TBOp‘IeCKOﬁ

0000MIEHHBII CMBICIT

OCO3HAaHHOCTBb CBOUX

CpaBHUBAKOT
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TPUTOHOMETPUYECKOI0 | MHULIUATUBHOCTU U 1 GopMabHYIO TPYAHOCTEN U pa3HbIE TOUKU
TOXJECTBA, AKTUBHOCTH CTPYKTYpY 3aJauul CTPEMIICHUS K UX 3peHus, IPex e
npocTeie GopMyIsl MIPEOONEHUIO, 4YeM IPUHATh
NIpUBEACHUS, CIIOCOOHOCTH K OKOHYATeIbHOE
OIIpEeeNATh 3HAYCHUE CaMOOIIEHKE CBOUX peleHue
TPUTOHOMETPUYECKUX JercTBuil

(GYHKIMH IS yIIIOB OT

0° mo 180°mo

3a/laHHBIM 3HAYEHUSIM

YIJIOB.

28 Teopema o Hayuuntscs DopMuUpOBaTH ‘YMeTb BBIBOAUTH OreHuBaThH Pa3BuBate ymenue
IUIOIIAIH (dbopmynupoBaTh U MONOKUTEBHOTO CIIEICTBUS U3 JIOCTUTHYTBIN HUHTErPUPOBATHCS B
TpEYroinbHUKa JIOKa3bIBaTh TEOPEMY O | OTHOIIEHUS K YYEHHUIO, | MMEIOIIHUXCS B pe3ynbrar rpymniy

TUTOLIAAN JKEJTaHUsI MPUOOpeTaTh | YCIOBUHM 3aa4u CBEPCTHHUKOB U
TPEYrojibHUKaA. 3HaTh HOBBIC 3HAHUS, YMECHUS JaHHBIX CTPOUTH

¢dbopmyny rutonaam NPOAYKTUBHOE
TPEyroJbHUKA. B3aNMOJICHCTBHUE CO
Hayuuntscs pemars CBEPCTHUKAMH U
3aJ1a41 10 TEME. B3pOCIBIMU

29 Teopema cuHycoB u Hayuutscs DopmupoBaTh ‘YMeThb 3aMEHATh Onpenensts YMeroT nepeBoIuTh
KOCHHYCOB (dopmynupoBats 1 YCTOHUUBOM TEPMUHBI MOCNIEN0BATENLHOCTD KOH(ITUKTHYIO

JIOKa3bIBaTb TEOPEMBI MOTHBAIIUHU K OIPEENEHUSIMU MPOMEKYTOUHBIX CHUTYAIMIO B
CHUHYCOB M KOCUHYCOB, | U3YYEHUIO U JIEUCTBUH U1 JIOTUYECKUH IUIaH U
MIPOBOUTH 3aKpEMICHHIO HOBOTO MOJIY4CHUS] KOHEYHOTO | pa3pelIaroT e€ Kak
JIOKa3aTeNIbCTBO pe3ynbTrara 3ajaqy 4epes
TEOpeMbl U IPUMEHSTh aHAJIN3 YCIOBUH

e€ Npu pelIeHUH 3a1a4

30 Pemenne Hayuutbcs BeIBOIUTH DOopMHUPOBATH HABBIKOB | YMETh BBIBOAUTH CocTaBnsTh IUIaH U [IposiBnsTH

TPEYroIbHUKOB TEOpEMBbI CHHYCOB H OpraHM3all{ aHAIN3a | CIIEACTBUS M3 MOCIIEA0BATENLHOCTh TOTOBHOCTH K
KOCHHYCOB. CBOEH IeATEIILHOCTH HMEIOIINXCS B IEeUCTBUN 00CYXICHHIO
[lo3HakoMuTbCs M YCIIOBHH 3a71a41 Pa3HbBIX TOYEK
BBIBOJIUTE (POPMYIBI JAHHBIX 3peHus U
IUTSL BEIYHCIICHUSA BEIpabOTKe 00IIeH
TUTOIIA TN TIO3UIHA
napasenorpaMma.
Hayuurtscs pemars
3aJ1a4M 10 TEMe.

31 Pemenne Hayuurtscs pemars ®opMHUpOBaTh HABBHIKOB | BelaensaTh CraBuTh yueOHYIO Wurepecyrorcs
TPEYTONbHHUKOB TPEYrOIBHUKH I10 IBYM | paOoThI 1o anroputMy | (GopmaibHyro 3a/ja4y Ha OCHOBE 4y)KHM MHEHUEM H

CTOPOHAM U yron CTPYKTYpY 3aJauul COOTHECEHHSI TOrO, YTO | BBICKA3bIBATh CBOE

MEXy HUMH, 110
CTOpPOHE U
MIPUJICKAIINAM K HEe

YK€ U3BECTHO U
YCBOCHO, U TOr'0, YTO
HCU3BCCTHO.
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yIiIaMm, IO TpEM

CTOpOHAM
32 W3mMepurensHbie Hayuutscs ®opmupoBath HaBBIKKM | Beinensite 00bexTsl U | [IpenBocxuimaior YMmerot cnymars u
paboTsI (dbopmymupoBaTh 1 aHalu3a, MPOLIECCHI C TOUKU BpPEMEHHbBIE CIBILIATh JPYTr
JIOKa3bIBaTh TEOPEMBI COIOCTAaBJICHUS, 3pEHHs LEeJIoro U XapaKTepUCTUKU JIpyra, 10CTaTO4YHO
CHHYCOB U KOCHHYCOB, | CpaBHEHHUS yacTteil JIOCTYDKEHUS MIOJTHO U TOYHO
dopmyny ams pe3yibTara (OTBEYaoT | BBIPAXKaloT CBOH
BBIYMCIICHUS Ha BOIIPOC «KOIza MBICIH
TIoIIaaei Oyzer pe3ynsTar?y
TPEYrobHUKA U
HapaJuienorpaMma.
ITo3HakoMuTHCS €
MeToJaMH
U3MEPHUTENBHBIX paboT
Ha MECTHOCTH.
33 Pemenue 3agau no 3HaTh TOHATHE YA ®opmupoBath HaBeIKM | BoccranaBnuBarh IIpoektupoBatb [TposiBiATh
TEeMeE: MEX]Ty BEKTOpaMHU. COCTaBJICHUS MpeAMETHYIO MapIIpyT NPEOAOIEHHsI | TOTOBHOCTh
«CootHotIeHus Hayuurtbcs anropurMa CHUTYaLHIO, 3aTpyIHEHUI! B aJIeKBaTHO
MEXIy CTOPOHAMHU (dopmynupoBath BBINIOJIHEHNUS 33/1aHKs, | OMHCAaHHYIO B 3ajade, | 0OydeHUH yepe3 pearupoBarh Ha
U yrilaMu ompezeneHre HABBIKOB BBINOJIHEHHUSI | BBIJEIUTH TOIBKO BKJIFOYEHHE B HOBBIC HYKIBI IPYTHX,
TPEYroabHUKa CKaJISIPHOTO TBOPYECKOI'O 3aJaHusl. | IIaBHOE AT BUJIBI JICATEIBHOCTH U | OKa3bIBaTh MOMOLIb
MPOU3BENICHUS peLIeHHs 3aJa4H. (hopmbI U SMOLOHAJIBHYIO
BEKTOPOB, peIIaTh COTpYIHHUYECTBA HOIACPIKKY
3a7a4M 110 TEME. napTHépam
34 Yron Mexay Hayuutscs DopMuUpOBaTH Bribupars Buz Oco3HaBaTh CaMoOro YcraHaBIHMBaIOT
BEKTOpPaMH. (dopmMyTHUpoBaTh 1 MOTPEOHOCTH rpaduaeckoit ce0st KaK ABIKYIIYIO JIOBEpUTENIbHBIE
CkansipHoe JIOKa3bIBaTh TEOPEMY O | NIPHOOpETEHUA MOJIEJN, aJICKBaTHONH | CHIIY CBOETO Hay4CHHUs, | OTHOLIEHUS
IIPOU3BEICHNE CKaJISIPHOM MOTHBAIIMU K NIPOLIECCY | BBIAEICHHBIM CBOIO CITOCOOHOCTD K
BEKTOpPOB TIPON3BENECHNUH IBYX 00yueHus CMBICTIOBBIM MOOMIM3AINN CHIT U
BEKTOpPOB B eIMHUIIAM SHEPTHUH, BOJIEBOMY
KOOpIMHATAX, PEIIaTh YCHIINIO- K BBIOOpY B
3a]1a4M 10 TEME. CHUTYaIlnu
MOTHBAIIMOHHOTO
KOH(IIUKTA, K
TIPEOIOTCHUIO
MPENnATCTBUN
35 CkamnspHoe Hayautbes ®opmupoBats yMeHHsT | BriOuparts 3HaKO- IIpenBocxummaror [posiBnATH
MIPON3BEICHNE (hopmynmHpoBaTh 1 KOHTPOJINPOBATH CHMBOJIMYIECKHE BpPEMEHHBIE YBaXHUTEITLHOE
BEKTOPOB. JIOKa3bIBaTh TEOPEMY O | MPOLIECC U PE3YIbTAT CpencTBa st XapaKTepUCTUKU OTHOIIEHHE K
CaoticTBa CKaJIIPHOM JeATENFHOCTH MIOCTPOEHUSI MOAENN | JIOCTYDKCHUS napTHépam,
CKaJISIPHOTO TIPON3BENECHHUH JIBYX pe3ynbTara (OTBEYaoT | BHUMAaHHE K
MIPOU3BEICHHUS. BEKTOPOB B Ha BOTIPOC «KOTJa JIMYHOCTHU JIPYTOTro,

KOOpAHHATAaX, pCllaTb

Oyzer pe3ynsTar?y

aJICKBATHOC
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3a]1a4M 10 TEMe. MEXIHIHOCTHOE
BOCIIPUSITHE
36 CxamspHoe 1 | 3uatbm @DopMUpPOBATh HABBIKKA | BeIpaskaTh cMbICH CocTaBnsaTh I1aH U OnuceiBaroT
MIPOU3BE/ICHHE (dhopmymupoBaTh aHa/nu3a, TBOPYECKOH CUTYaLlH HOCIIEJ0BATENBHOCTD cofieprKaHue
BEKTOPOB U €ro onperneneHre WHUIMATUBHOCTH U pa3NIuIHBIMH JIEUCTBHH. COBEpIIAEMBIX
CBOMCTBa CKaJISIPHOTO AKTHBHOCTH cpencrBamMu JIEWCTBHH C TEITBIO
TIPOU3BE/ICHHS (pucyHKH, CXeMBl, OpHEHTALNH
BekTOpoB. HayunThcs CHMBOJIBI, 3HAKH) peIMeTHO-
(dbopmynupoBaTh U MPaKTUYECKON Wn
JIOKa3bIBaTh TEOPEMY O Jpyroi
CKaJISIPHOM JIeITEIbHOCTH.
NPOU3BENIEHNH JIBYX
BEKTOPOB B
KOOpAUMHATaX, peuarb
3aJ]a4y 10 TeMe.

37 Pemenue 3amaq 1 | 3uarbu DopMupoBaTh BripaxkaTb cTpyKkTypy | BHOCHTBH KOPPEKTHBEI Hcnons3yror
q)OpMyJ'II/IpOBaTb MMO3HaBATEILHBIN 3aJla4yi pa3HbIMH " JOIIOJIHCHUSA B IpaBUJIbHBIC
omnpezeneHue UHTEpec cpencTBaMu CIocod CBOUX SI3BIKOBBIE CPEJICTBA
CKaJISIPHOTO JICICTBUI B Cllydae JUIst OTOOpaKeHust
MPOU3BEICHUS pacXOKACHUS 3TalIOHA, | CBOUX MbICIEH
BEKTOPOB. peanbHOro NEUCTBUS

38 KonTponpeHas 1 | Hayuutbcsa npumensats | @opmupoBaTts HaBbIKH | BreiOupats Hanbonee | IIpoextupyror Perymupytor

padora Ne3 o TEOpEeTHYECKUI camoaHaiu3a, 3¢ peKTHBHBIC MapUIPYT MPEOIONEHHs | COOCTBEHHYIO
TeMe: Marepual, U3ydeHHbI | CaMOKOHTPOJIA CIOCOOBI peIIeHH 3aTpyIHEHUH B JIEATEIbHOCTD
«CoOoTHOIIEHUS Ha MPEABITYIINX 3a/1a4u 00y4eHHH yepes HOCPEACTBOM
MEXIy CTOpOHaAMHU ypOKax, Ha TPaKTUKe BKJIFOYEHHE B HOBBIC MIHICbMEHHOHN peun
U yIilaMu BUJIBI JIEATEIBHOCTHU U
TPEYroIbHHUKA. (hopmbI
CkansipHOE COTpYIHHYECTBA
MIPON3BEICHNE
BEKTOPOB.)»
JJInHA OKPYKHOCTH M IJI0IAAL Kpyra (1249)
39 [IpaBunbHbBIN 1 | IHo3HakOMHUTBCS C DopMUpoOBaTh Co3pmaBaTh CTpYKTYpy | BHOCST KOppekTHBHI M | Yuarcs pa3pemarb
MHOTOyT OJIbHUK TIOHSATHEM TIPABUIIBHBIN | TTOJIOKHTEIBHOTO B3aNMOCBSI3eH JIOTIOJTHEH NS B KOH(JIMKTHI, HCKATh
MHOTOyT OJIbHHUK. OTHOILCHHUSA K YUCHHIO, | CMBICIOBBIX €IMHMI] | COCTABJICHHBIC IUIAHBI | M OLICHWBATh
Hay4urtscst BEIBOOUTH JKETaHUsI MpUoOpeTaTh | TeKcTa abTEPHATUBHbIC
hopmymsl s HOBBIC 3HAHUS, YMCHUS CIOCOOBI peIeHNS,
BBIYUCIICHHS yTiIa MPUHAMATh
TIPaBMUIIEHOTO N- OKOHYATENbHOE
YTONBHUKA, peIaTh pemienue
3aJ1a4M 10 TEMe.
40 OKpy>KHOCTB, 1 | Hayuurtscs DopMUpOBATH Beinenars Oco3HaBaTh CaMoro ‘Ymeror OpaTh Ha
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OIIMCaHHas OKOJIO
MIpaBUIIBHOTO
MHOT'OYT'OJIbHUKa U
BIIMCAaHHas B

(dhopMyTpoBaTh U
JIOKa3bIBaTh TEOPEMBI
00 OKpPYXHOCTSIX,
OITMCAHHOM OKOJIO

MOJIOKHUTEILHOTO
OTHOIIEHUS K YUYEHHUIO,
MO3HABaTeIbHOMN
JIeSITEILHOCTH,

KOJIIMYECTBEHHBIE
XapaKTePUCTUKH
00BEKTOB, 3aJaHHbIE
CIIOBAMH

ce0st Kak ABIKYIIYIO
CHJTy CBOETO HayueHHS,
CBOIO CIIOCOOHOCTH K
MOOWIN3aLN CUIT U

ceOsl THULINATUBY B
OpraHu3alin
COBMECTHOT'O
JercTBus

MIPaBUJIbHBIN MIPaBUIIBHOTO JKEJTaHUsI IPUOOpeTaTh SHEpPI'uH, BOJIEBOMY
MHOT'OYTOJIBHUK MHOT'OYTOJIbHHUKA U HOBBIE 3HAHUS, YCHIIHIO — K BBIOOPY B
BIIMCaHHOM B yYMEHUs, CUTYyalluu
TIPaBUIBHBIN COBEpIIEHCTBOBATh MOTHBALIMOHHOTO
MHOTOYTOlTBHUK HMEIOIIHECs KoH(IIHKTA, K
MPEOI0TICHUIO
MPEnsTCTBUI
41 DopMyIbl 11 ITo3HakoMuTHCS € DopMuUpOBaTH ITpoBoanTs aHanu3 Onpenensts VYuarcs paspeuiats
BBIYHCIICHUS BBIBOJIOM (hOpMYIL, OCO3HaHHOCTb CBOMX CIOCcO00B peleHus MOCJIeIOBATEIEHOCTh KOH(JIMKTBI, HCKATh
ImjIomamau CBA3BIBAIOLIUX pr}lHOCTCﬁ )51 3aa4u C TOYKH TMPOMEXKYTOYHBIX " OLICHUBATh
MpaBUJIbHOI'O paanycol BIIMCAHHOMN U CTPEMIJICHUSA K UX 3pCHUA UX ﬂeﬁCTBHﬁ JUIA AJIbTCPHATUBHBIC
MHOT'OyT'OJIbHHKA, OIMCAaHHOMU MpCOA0JICHHUIO, palMOHAaJIbHOCTH N TMOJTY4YC€HHSA KOHEYHOT'O CHOC06I>I peuicHus,
€ro CTOPOHBI U OKPYKHOCTH CO CIIOCOOHOCTH K SKOHOMHYHOCTH pesynbrara MIPUHUMATh
panuyca CTOPOHOM NMPAaBUIBHOTO | CAMOOLIEHKE CBOUX OKOHYATENNbHOE
BIMCAHHOU MHOT'OYTOJIbHUKA. JIeNCTBUI pelieHue
OKPY)KHOCTHU Hayuutscs pemars
3aJ1a44 10 TEME.
42 Pemenue 3anaq no ITozHakoMuThCS CO DopmupoBaTh BoccranaBnusars [IpoektupoBatb [IposiBnaTH
TeMe: criocobamu YCTOHUUBOM MpeIMETHYIO MapIIpyT MPEOIONIEHHs | TOTOBHOCTD
«TIPaBUJIbHBIH MIOCTPOCHUS MOTHBAIIUHU K CHUTYAIIHIO, 3aTpyIHEHUH B aJIeKBaTHO
MHOT'OyT OJIBHUK» IIPaBUIIBHBIX U3Y4EHHIO U ONMCAHHYIO B 3a1a4de, | 0OydeHUH depe3 pearupoBarh Ha
MHOT'OyT OJTbHUKOB. 3aKpEMICHHIO HOBOTO BBIJIETIUTH TOIBKO BKJIFOYEHHE B HOBBIC HYXIBI IPYTHX,

Hayuutscs BEIBOAUTH
(dhopMmyIsl 1St
BBIYHUCIIEHHUS TUIOMIAIA
TIPaBIIIEHOTO
MHOTOYTOJIbHHKA, €T0
CTOPOHEI U PaINyCOB
BITMCAHHOH 1
OITMCAaHHON
OKpPYKHOCTEH,
opmymy,
BBIPAYKAFOIILYIO
IUIOIIAIb
TPEYrOJIbHUKA Yepes
TIEPUMETP U PATNyC
BITMCAHHOM
OKPYKHOCTH, CTPOUTD
TIPaBIIIHLHBIC

TJIAaBHOC 1JIA
peuicHus 3a1a4u.

BHJbI ICATCIBHOCTH U

(hopmbI
COTPYOHUYECTBA

OKa3bIBaTh MTOMOIIb
U SMOLOHAJIBHYIO
MOIEPIKKY
napTHépam
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MHOT'OYT'OJIbHUKHN

43 JlrHa OKpyXHOCTH ITo3HakoMuUTHCS € DopMUpOBATH Bri6upars, CraBuTh yueOHYIO Hcnone3yror
BBIBOZIOM (pOpMYIIBL, YCTOWYMBOMH COIOCTAaBIIATh U 3a/1auy Ha OCHOBE IIPaBUJIbHBIE
BBIpaXKaroIEeH UMY MOTHBALIUU K 000CHOBBIBATh COOTHECEHHsS TOTO, UTO | SI3BIKOBBHIE CPEICTBA
OKPY)KHOCTH 4epe3 eé NpOoOJIEMHO-TIOUCKOBOH | CIIOCOOBI PEeleHus YK€ U3BECTHO U JUTsl OTOOpaKeHHst
panuyc, u GopMyIbl JIeSITeNbHOCTH 3a/1a4 YCBOEHO, U TOTO, YTO CBOUX MBICIIEH
JUIA BBIUUCIICHUS eIé HEM3BECTHO.

JUIMHBI AYTH
OKPYKHOCTH C
3a/laHHOM IrpayCcHOMN
Mepoil. Hayuntbscs
pelars 3a1a4y o
TEME.

44 Pemenue 3agau no Ilo3HakoMUTBCS € ®dopmupoBaTh HaBBIKOB | BriOHMpath IIpoexktupoBatb YMeEIoT NepeBoaUThL
Teme: «JlnuHa BBIBOIOM (hOPMYIIHI, OpraHu3alliy a”Hajau3a CMBICJIOBBIE €MHUIIBI | MapIIpPyT MPEoJoNeHNs] | KOH(IMKTHYIO
OKPYKHOCTH» BBIPAJKAIOLLEHN TUHY CBOEH IEATEIBHOCTH TEeKCTa U 3aTPyIHEHUH B CUTYAILUIO B

OKPY)KHOCTH 4epe3 eé yCTaHaBJINBATh 00yueHnH uepes JIOTHYECKUH MJIaH U
panuyc, 1 GopMyIbI OTHOLIEHUS MEXIY BKJIFOYEHKE B HOBBIC paspemars 9Ty

JUT BBIYUCIIEHUS HUMH BHIBI IEATEIBHOCTH U | 3aJady 4epes
JUIMHBI IYTH (hopmbI aHaJIN3 yCIIOBUIA.
OKPYKHOCTH C COTPYAHHYECTBA

3aJ]aHHOM IpalyCHON

Mepoi. Hayuutbcs

pelaTh 3a1a4u 110

TEME.

45 [nomans xpyra u [To3HakoMuUTHCS € ®DopMHUpPOBATH IIETEBBIX | YMETh BHIOHpATh OreHnBaTh Hocratouno

KpPYyrOBOI'O CEKTOpa TIOHSITUEM KPYTOBOM YCTaHOBOK y4eOHOU 000011IEHHBIE JIOCTUTHYTBIN TOYHO U IIOJIHO
CEKTOpP U KPYTrOBOM JEATENBHOCTH. CTpaTerust peleHus pe3ynbrar MTOKa3bIBAIOT CBOKO
CETMEHT, C BBIBOJOM 3a/1a4u TOYKY 3PEHUS IPU
IUIOIIAAX KPYTOBOTO pelleHnH 3a1a4
CEKTOpa U KPyroBOro
cermMeHTa. Hayuntecs
pelaTh 3a1a4y 1o
TEME.

46 Pemenue 3agau no ITozHakoMuThCS C ®opmupoBaTh HaBbIKM | BoccranaBnuBarhb IIpoexTrpoBarhb Hocrarouno
teme: «IInomans BBIBOZIOM (hOPMYITBI aHaJIn3a, TBOPYECKON MPEAMETHYIO MapIpyT NPEOAONEHNs | TOYHO U NOITHO
Kpyra u KpyroBoro IIIOINATH Kpyra. VHULATUBHOCTH U CUTYyaLluIo, 3aTpyIHEHUII B MOKAa3bIBAIOT CBOKO
CEKTOpa» Hayuntsca pemars AKTMBHOCTH OIMCAaHHYIO B 3a/a4de, | 0O0ydeHUH depe3 TOYKY 3PEHUS IPU

3a/1a4u 10 TeMeE. BBIJIEIIUTH TOIBKO BKIIIOUCHHE B HOBBIC pellIeHnH 3a1a4
TIaBHOE ISt BHJIBI IEATEIBHOCTH U
pelIeHus 3a1a4n. thopmBI
COTPYAHHYECTBA
47 Pemrenne 3anau Hayuntscs pemars DopMUpOBATH OcymectisaTh mouck | IlpuHuMars WuTtepecyrorces
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3a]]a4d Ha IPHMCHCHHUE
(hopMyITBI ISt

BBIYHCIICHHS TTOIIATH,
CTOPOHBI TIPABUIILHOTO

MOJIOKUTEIbHbIE
OTHOILEHHUS K yu&oe,
JKENaHUs MPUOOpeTaTh
HOBBIC 3HAHUS U

U BBIJICJICHHE
HEoOXOTUMOMH
nHpopmanun

[IO3HABATEIbHYIO LIE/b,
COXPaHATSH €€ Mpu
BBITIOJIHEHUHN Y4eOHBIX
JICHCTBUH,

TY)XUM MHCHHCM U

BBICKA3bIBAIOT CBOE.

MHOT'OYTOJIbHHUKA U YMEHUSL. perynupoBarb BeCh
paaunyca BIUCaHHOM HpOLECC UX
OKpYXHOCTH BBINIOTHEHHUS M YETKO

BBITTOTHSTH

TpeOOBaHUs

MO03HaBaTEIbHOMN

3a/1a4M.

48 Pemienne 3anau Hayuunthcs pemats DopMuUpOBaTH ITpumensTH METOIBI IIpenBocxumatror [IposiBnsitor
3a/lauyl C IPUMEHEHUEM | JKETaHUS OCBauBaTh nH(pOpMAaLIMOHHOTO BpPEMEHHbBIE TOTOBHOCTb
bopmym, HOBBIE BH/IbI TIOKCKa XapaKTepPUCTUKH aJIeKBaTHO
(dbopmynmupoBath JIEATENBLHOCTH, JOCTHIKEHUS pearupoBaTh Ha
ompeseNneHus y4acTBOBATh B pe3ynbrara (OTBEYaroT | HYXIbI JIPYTHX,
MPaBUIBHOTO TBOPUECKOM Ha BOIIPOC «KOTIja OKa3bIBaTh IIOMOIITb
MHOTOyTOJIbHHUKA, CO3UIATENIEHOM Oyner pe3ynbrar?» U SMOLHOHAJIBHYIO
JIOKa3bIBaTh TEOPEMBI npotecce HOAEPIKKY
00 OKPY)KHOCTSIX, napTHEpaM
OIMCaHHbIX OKOJIO
HPaBUIILHOTO
MHOT'OYTOJIbHUKA U
BIIMCAHHBIX B HUX.

49 Pemenue 3anau Hayuutscs pemars ®opmupoBats HaBBIKH | CTpyKTypHpOBaTh Buocsr koppextussl 1 | IIposBusitor
3aJla4M Ha IIOCTpoeHre | paOoThI 110 aNTOPUTMY | 3HAHUS JIOTIOJTHEHUSI B YBaXXUTEIbHOE
MIPaBUIIBHOTO COCTaBJICHHBIC IIaHBl | OTHOILIEHUE K
MHOT'OyT'OJIbHUKA, napTHépam,
(dbopmynupoBaTs 1 BHUMaHHE K
OOBSICHATH MOHATHSA JMYHOCTHU JIPYTOro,
JUTUHBI OKPY)KHOCTH, aJIeKBaTHOE
TUTOLIAIH KpYyTa, MEXITHIHOCTHOE
JUTUHBI IYTH, TUIOIAN BOCIIPUSITHE
KPYrOBOT'O CEKTOpa U
KPYTOBOT'O CETMEHTA.

50 Kontponbshas Hayuwuthcs npumenste | @opmupoBaTh HaBEIKH | Beibupars Hanbomee | [Ipoextupyror Perynupyror
pabora Ned4 o TEOPETUIECKHUA camMoaHanm3a u s dhexTrBHBIE MapIIpyT MPEOAONCHUS | COOCTBEHHYIO
Teme: «/lnmHa Marepual, U3ydeHHBI | CaMOKOHTPOJIS CITOCOOBI pEeIIeHHS 3aTpyIHEHUH B JIeATEIbHOCTD
OKPY)KHOCTH, Ha MpeABIIYINX 3a/1aul o0yueHnu gepes HOCPEACTBOM
IUTONIAb Kpyra U ypOKax, Ha IPaKTHKe BKJIFOYEHHE B HOBBIC MIICBMEHHOHN pedn
KpYroBOTrO BUJIBI JIEATEIBHOCTH H
CEeKTOpa.» thopmer

COTPYJHHYECTBA
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51

OTtoOpaxxeHue

Ilo3HakoMHTBCS C

DopMUPOBATh HABBIKU

Bei6upars Hanbonee

Cauyaror cBoii criocod

YMEIOT ¢ ITOMOIIBIO

TUTOCKOCTH Ha ce0sl. TIOHSITHEM OCO3HaHHOT'O BBIOOpa 3¢ deKTHBHBIC JISUCTBHS C ATAJIOHOM BOIIPOCOB
[Monsitue 0TOOpaXkeHue HauOornee CIIOCOOBI pelIeHHs JI0OBIBaTh
JIBYDKEHHSL. TUIOCKOCTH Ha ce0l, 3¢ PEeKTHBHOTO 3a/1a4u HEZI0CTAOTYI0
TIOHSITHE JIBUKEHUSI. crioco0a pereHus nHpopmanuio
52 CaoiicTBa [To3HakoMuTHCS CO DopMHUpPOBATH Oco3HaHHO 1 Canyarot cBoii crioco6 | Ilnmanupyror oOmne
JIBYDKEHHSL. CBOMcTBAMH YCTOHYMBOM MPOU3BOJIBHO JISUCTBHS C ATAJIOHOM CIOCOOBI pelIeHHs
JIBIDKEHHSI, OCEBOH U MOTHBAIIMHU K aHAJIN3Y, | CTPOUTH PEeUeBbIC
LIEHTPaJIbHOI WCCIIEIOBaHUIO BBICKa3bIBaHUS B
CUMMeTpHEH. YCTHOU U
MUCEMEHHOU (hopMme
53 Pemenue 3anau no Hayuuntscs DopMuUpOBaTH BoccranaBnuBathb IIpoexTtupytot Ymerot Oparb Ha
teme: «IlonsTne (dbopmymupoBaTh JKEJTaHUsI 0CO3HaBaTh NpeTMETHYIO MapuIpyT NpeoioneHus | ceOst HHUIIUATHBY B
nBwkeHns. Ocepas onpeneneHue CBOU TPYIHOCTH U CUTYaLMIO, 3aTPyIHEHUH B OpraHu3aluu
U LIEHTpaJIbHAs napaJuienbHOro CTPEMHUTHCS K UX OITMCaHHYIO B 3a/la4e, | 0O0y4eHuH yepe3 COBMECTHOT'O
CUMMETPUS» IepeHoca 1 rnoBopora, MPEOI0JICHHUIO, BBIJIEJIUTH TOJIBKO BKJIFOUEHHE B HOBBIE JIEUCTBUS
OCYIIECTBJIATH IPOABJIATDH ITTIaBHOC IJ1A BUAbI ICATCIBHOCTH U
napajuiebHbIH CIOCOOHOCTh K peLieHus 3a/1a4H. (hopmbI
HEPEHOC U TI0OBOPOT CaMOOIIEHKE CBOUX COTpYIHHUYECTBA
¢uryp JICUCTBHH, MOCTYTIKOB
54 [apanneasbHbIA [To3HakoMUTHCS € DopMuUpOBaTH [Tonumars u CrnuyaioT cBoi ciocod | YMEIOT ¢ OMOIIBIO
MIEPEHOC HOHSTHEM JKEJIaHUs OCBaUBaTh aJIeKBaTHO OLICHUBATh | JEIHCTBUSI C 3TAJIOHOM, | BOIPOCOB
HapaJiienbHbIN HOBBIE BHUJIbI A3BIK CPE/ICTB 00HaPYKHBAIOT J0OBIBATH
TIEpeHOC. JeATENBHOCTH, MaccoBOH OTKJIOHEHMS ¥ OTJINYUS | HEAOCTAIOLIYIO
ITo3HakoMuThCs C y4JacTBOBATh B uH(pOpMaUH OT 3TaJIOHA. nH(POPMALHUIO
YTBEpXKJICHUEM, YTO TBOPYECKOM
napaeabHbIN CO3U/IAaTENBbHOM
MIEPEHOC — €CTh nporecce
nBxeHue. Hayantees
pemars 3a1a4u Mo
TEME.
55 [ToBopor [To3HaKOMUTHCS € ®opMupoBaTh yMEHHUS | YMETh BHIOHpATh CraButh yueOHYIO ‘YMEIOT IepeBOIHTh

TIOHSTHEM TTOBOPOT.
OcBouTh MpaBwiIa
MOCTPOCHUS
reOMETPUYECKUX
¢buryp c
HCIIONB30BAHUEM
HIOBOPOTA.
[TozHakoMuTBHCS C
YTBEpPXKJICHUEM, YTO
TIOBOPOT — €CTh
JIBIDKCHUE.

HpPaBCTBEHHO-
9THYECKOTO
OLICHHBAHHUS
YCBanBaeMOro
colepKaHus

Hanbornee

s dexTrBHBIE
CIOCOOBI PEIIeHNS
3a]a91

3a/1adqy Ha OCHOBE
COOTHECEHUS TOr'0, YTO
YK€ U3BECTHO U
YCBOEHO, ¥ TOTO, YTO
eI1é HEU3BECTHO.

KOH(ITUKTHYIO
CHUTYaIHIO B
JIOTUYECKUH TUIaH U
paspermars 3Ty
3ajady 4epes
aHaJIN3 YCIOBUU.
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56 Pemrenne 3anau: Hayuutscs ®opMmupoBats yMeHus | BoccranaBnuBath IIpoextupyror AIeKBaTHO
«ITapannensHbIi (dhopmynTpoBaTh KOHTPOJIUPOBATh MPEAMETHYIO MapUIpyT NPEOAOJICHHS | UCHONB3YIOT
nepeHoc. IToBopor» TIOHATUS Ipoliecc U pe3yinsrar CUTYyaLUIo, 3aTpyIHEHUI! B peueBbIe CpercTBa

napajjeIbHOro JeATeIbHOCTH OITMCaHHYIO B 3a/ia4ye, | 0OydeHUH yepe3 JUISL TUCKYCCUU U
IepeHoca U MoBOPOTa. BBIJIEIUTH TOIBKO BKJIIOUEHHE B HOBBIE apryMeHTanuu
TIaBHOE JUIS BUJIBI IEATETIBHOCTA U | CBOEH MO3ULIMU.
pelIeHHs 3a1a4uu. thopmBI
COTpYAHHYECTBA

57 Pemienne 3anau Hayuutbcst 00bsicaaTs | @opmupoBarh HaBbIKH | BeiOupars ITpunumars WntepecoBarbes
TIOHATHSI IBMXKEHMUS, camMoaHaJn3a u OCHOBaHHUSA U MO3HABATEIbHYIO 1I€b, | YY)KUM MHEHUEM U
OCEBOI U LIEHTPAJIbHON | CAaMOKOHTPOIS KpUTEpUHU AT COXpaHsTh e€ Mpu BBICKa3bIBaTh CBOE.
CUMMETPHHU CpaBHEHMS, BBITIOJIHEHUHU YUeOHBIX
rapajuiesIbHOro cepuanuu, JICHCTBUH,

HepeHoca U oBOpoTa, KiaccuuKanum peryiupoBarb BeCh
WIITIOCTPUPOBATh 00BEKTOB. IpoLecc ux

MpaBUiIa MOCTPOEHUS BBITIOJTHEHUS U YETKO
TeOMEeTPUIECKUX BBITIONTHATD

¢uryp ¢ TpeOoBaHUs
UCIIOb30BaHUEM MO3HAaBATEIILHON
OCEBOW U LIEHTPAJIbHOU 3aJ1a4H.

CUMMETpHHU

HapaJlIeNnbHOTO

TepeHoca U MoBOPOTa.

58 Pemenue 3anau Hayuutbcs 00bsicHATE, | DOpMUPOBATH HABHIKM | YCTaHABIHBAThH [Ipensocxumatror Berynars B nuaiior,
KaKoBa CBSI3b MEXTY aHaJIM3a, TBOPUECKON MPUYUHHO- BpPEMEHHbBIE y4acTBOBATh B
JBIDKCHHSIMU U WHUIMATUBHOCTH U CIIC/ICTBEHHBIC CBS3H | XapaKTepUCTHKU KOJUIEKTUBHOM
HaJIOXKEHUSAMH, aKTHBHOCTH JOCTHXEHUS 00CYKICHUH
WITIOCTPUPOBATH pesynbrara (0TBeYaroT | Ipodiiem
OCHOBHBIE BHIBI Ha BOIIPOC «KOTJa
JIBYDKCHHNA Oyzet pe3ynbrar?y

59 Pemenue 3agau Hayuawutscs 00bsicHATE, | DopMUpOBATH Cocrasnats nenoe 3 | [IpenBocxumaror [IposiBisttor
YTO TaKOE YCTOHYMBOU yacTel, BpEMEHHBIE TOTOBHOCTb
0TOOpaKeHHUe MOTHBAaIlMY K aHAIN3Y, | CAMOCTOATEIHHO XapaKTEePUCTUKH aJIeKBaTHO
TUTOCKOCTH Ha ce0sl 1 B | MCCIICOBAHUIO JOCTpanBas, JIOCTHKECHUS pearupoBath Ha
KaKOM CITy9Jae OHO BOCITOJHSIS pe3ynbTara (OTBEYaroT | HYXKJIBI APYTHX,
Ha3bIBACTCS HEZOCTArOIIHe Ha BOTIPOC «KOTJa OKa3bIBaTh MOMOIIb
JBIDKCHHEM KOMITOHEHTBI Oyner pe3ynbTar?» 1 SMOIOHAIBHYIO
TUTOCKOCTH, PEIIaTh TOIEPKKY
3a/1a4u 110 U3y4EHHOU napTHEpaM
TeMe

60 KonTponbeHas Hayaurscs npumenste | @opmupoBars HaBbIKH | BeiOupars Hanbonee | [Ipoektupyror Perynupyror
pabora Ne5 mo TEOPETUIECKHUN caMoaHaJIn3a u 3¢ deKTHBHBIC MapIIpyT IPEOIONEHNUs | COOCTBEHHYIO
TeMe: «JIBIXKEHUE.» MaTepHal, U3y4eHHBI | CaMOKOHTPOMS CIIOCOOBI peIIeHHs 3aTPyIHEHUI B JIeSITENTbHOCTD
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Ha IPeIbITyIHX 3a/1aun o0yueHnu yepe3 MOCPENICTBOM
YpOKax, Ha IIPaKTHKe BKJIIOUCHHE B HOBBIE MUCbMEHHOHU pedn
BHJIBI IEATEIBHOCTH U
thopmBI
COTpYAHHYECTBA

61 006 akcuomax ITo3HakoMuTHCS € ®opMmupoBath HaBeIKH | CaMOCTOSTENBHO Bripensarts u JleMoHCTpUpOBaTH

IUTAHUMETPUHU aKCHOMaMH, paboThI 10 aNropuTMy | CO31aBaTh 0CO3HaBaTh TO, YTO CIOCOOHOCTH K
TTOJIO’KEHHBIMU B ANTOPUTMBI YK€ YCBOEHO M UTO sMIaTu,
OCHOBY M3Y4€HUS JIeSITeNbHOCTH IIPU eIIE TOIeKUT CTpeMIIeHHE
Kypca TeOMETpHHU. pelieHnH npooeM YCBOEHHIO, OCO3HABaTh | YCTaHABIMBaTh
ITo3HakoMuTHCS € TBOPUYECKOTO U KauecTBO M YPOBEHb JIOBEPUTENIbHBIE
OCHOBHBIMHU dTaraMu MIOMCKOBOTO YCBOEHMUSL. OTHOUICHUS
Pa3BUTHSI TEOMETPUU. XapakTepa B3aMMONOHUMAHMUSL.
Pemats 3agaun.

62 IloBTrOpeHue. Ilo3HakoMUTBCS € PopmupoBaTh Beliensts u Onpenensts OnuceIBaTh
Hauanbnbie OCHOBHBIMU dTallaMu YCTONYMBOH (hopmynmupoBath MOCJIEI0BATEILHOCTD conepKaHue
FrCOMETPHUICCKUC Ppa3BUTHUA TCOMECTPUU. MOTHBAIUU K aHAJIU3Y, npo6nemy TMPOMEXKYTOIHBIX COBCPHIACMBIX
CBEJICHUS. Pemarp 3agaun. HCCJIEIOBAaHUIO IEUCTBUN IS JEUCTBUH C IIEJIBIO
[MapannenbHble MOJIY4CHUS] KOHEYHOTO | OpPUEHTALMU
IIpsIMBIE. pe3ynbrara HpeIMETHO-

[IPaKTUYECKON WU
HHOM JIeITENbHOCTH

63 IToBTOpEHUE. Hayuutbcsa npumensats | @opmupoaTth Onpenensts CraBuTh yueOHYyIO Hcnone3yror
TpeyronbHUKH. TEOpeTHIECKUI MIO3HAaBaTEIbHBIN OCHOBHYIO U 3a/laqy Ha OCHOBE NIpaBUJIbHbIE
Pemenue Marepual, U3y4eHHbIH | MHTepec. BTOPOCTETICHHYIO COOTHECEHHS TOTO0, YTO | SI3BIKOBBIE CPEJICTBA
TPEYrOJIbHUKOB. paHee. HUH(POPMALUIO yXe U3BECTHO U JUISL OTOOpaXKeHUS

YCBOEHO, U TOTO, YTO CBOHUX MBbICIIEH
eIé HEU3BECTHO.

64 [ToBTopenue. Hayuutscs npumenste | @opmupoBaTh HaBEIKM | Breienste obmee n Crnmuatot cBoit cnocod | OOMeHnBaroTcs
TpeyronpHUKH. TEOPEeTHIECKUI aHaJm3a, YJacTHOE, IIe10¢€ U JEUCTBHS C STAJIOHOM, | 3HAHHAMH MEKIY
Pemenne Marepual, U3ydeHHbI | COMOCTaBIICHHUS, 4acTh, 001Iee U 00HAPYKHBAIOT WICHAMH TPYIIITBI
TPEYrOJIbHUKOB. paHee. CpaBHEHHA pa3iaudHOE B OTKJIOHEHUA ¥ OTIINYUS | JJISl IPUHSTHUS

M3y4aeMbIX OT JTaJlOHA. 3 PeKTHUBHBIX
00beKTax; COBMECTHBIX
KI1acCH(UIIMPOBATH pELICHUSX.
OOBEKTHI

65 IToBTOpEHUE. Hayuutbcs npumensts | @opMupoBaTh LieIEBbIE | YCTaHABIUBATD Oco3HaBaTh CaMoOTo YMeET ¢ NOMOLIBI0

OKpYXHOCTb. TEOPETUIECKHUA YCTaHOBKH Y4eOHOH AHAJIOTHH cels KaKk IBIKYIIYIO BOIIPOCOB
MaTepHal 1o TeMe: JeSITENbHOCTH CHJTy CBOETO HaydeHHs, | J0OBIBaTh
«OKpY>KHOCTB CBOIO CITOCOOHOCTD K HEJIOCTAOLLYIO
MIPEOJI0JIEHUIO HHPOPMAIIUIO
HPENSATCTBUN U
CaMOKOPppPEKIIUU
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66 IToBTOpenue. Hay4urscs npumenste | @opmupoBars HaBbIKH | BreimonusTe yaeObnsie | OnpenensTsb OnpenensTs Henu u
YeThIpEXyronbHUKH TEOPETUIECKUN paboThI 10 aNropuTMy | 3a/1a4M, HE UIMEIOIIME | MOCIEA0BATELHOCTh GbyHKIH
, MHOTOYTOJbHHKH. MaTepHal 1o TeMe: OITHO3HAYHOT O MIPOMEXYTOUHBIX YYaCTHHKOB,
«YeThIpEXyronbHUKH, pelieHus neneit ¢ yaétom CIOCOOBI
MHOTOYTOJTbHUKH. » KOHEUHOT'O pe3ylpTara | B3auMOJIeHCTBUS
67 [ToBTOpenue. Hayuntsca npumensats | ©opMUpPOBaTh HABBIKM | YMeTh OCyIlecTBIATE | CaMOCTOATENbHO C nocrarouHoit
Bexrtopsl. MeTon TEOpEeTUYECKUN COCTaBJICHUS CHHTE3 KaK (hopmynmupoBaTh MOJTHOTOM 1
KOOpIUHAT. Marepuai 1o TeMe: aJropuT™Ma COCTABJICHUE LIENIOT0 | TIO3HABATENBHYIO 1IENb | TOYHOCTBIO
JIBrokeHus. «Bexropsl. Meton BBIMOJTHEHUS 3aJaHus, | U3 yacTel U CTPOUTH JEUCTBUSA B | BBIpaXKaTh CBOU
KOOpZIMHAT. HaBBIKOB BBHITIOTHEHUS COOTBETCTBHH C HEH MBICJIH B
JIBUOKEHUS. » TBOPUYECKOT'0 3a1aHUS COOTBETCTBHUH C
3aauaMu U
YCIIOBHAMU
KOMM YHHKaIIMH
68 Htorosas Hayuutbcst mpumensts | @opmupoBaTh HaBbIKM | BeiOupats Haubonee | IIpoexTupyror Perynupytor
KOHTPOJIbHAS TEOpPEeTHUECKUN camMoaHaJIn3a U 3¢ peKTHBHBIC MapIIpyT IPEOROICHHs | COOCTBEHHYIO
pabora MaTepuall, U3y4eHHbIH | CaMOKOHTPOJIA CIOCOOBI pelIeHUs 3aTpyIHEHUI! B JIeSITENBHOCTD
Ha MPebIAYIINX 3a/1auu 00y4eHHH yepes MOCPEACTBOM

YPOKax, Ha IPAaKTHKE

BKJIIOYCHUC B HOBBIC
BUJIbI ACSITEIBHOCTH U
(hopmbI
COTpYyIHHYECTBA

[IUCbMEHHOU peun
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YuyeOHO-MeTOAHYECKOEe H MAaTepPHAIbHO-TEXHUYECKoe o0ecrieyeHne yueOHOro

npoiecca

HOpMaTI/IBHbIe HOKYMCHTbI

1.
2.

®denepanbHbIi TOCYIapCTBEHHBIN CTaHIAPT OOIIEro CPEIHEro 00pa30BaHUsL.
dyHIaMeHTaIbHOE SAPO coepkanus obmiero oopazosanus / Poc. akaa. Hayk, Poc. aka.
obpaszoBanus; moxa pen. B. B. Kosnosa, A. M. KornakoBa. — 4-¢ usn., nopad. — M. :
[Ipoceemenue, 2011.

[TpumepHBIe TporpaMMEbl IO y4eOHBIM TIpeaqMeTaMm. Marematuka. 5S—9  KJIacchl: MPOEKT. —
3-e uzn., nmepepad. — M. : I[Ipocsemenue, 2011.

I'eomerpus. CoopHUK pabounx mporpamMm. 7—9 Kitaccel : mocoOue I yIuTeneh
0011e00pa3oB. yupexaenuii / coctaBurensd 1. A. Bypmucrposa. — M. : [Ipocsemienue, 2011.

Y4eOHo-MeTOAMYECKAS JTUTEPATypa

1.

w

I'eomerpust: 7—9 k. / JI. C. Aranacss, B. ®@. byryzos, C. b. Kagomiies u ap. — M.:
[Ipocsemenue, 2004—2011.

I'eomerpus: pabouas terpans: 9 k. / JI. C. Aranacsu, B. ®. byry3os, 10. A. T'mazkos, W.
N. FOgura. — M.: TIpocsemenne, 2004-2011.

3us b. I Teomerpus: nuaakt. Mmarepuainbl: 9 k. / b. I 3uB. — M.: [IpocBemenue, 2004—2011.
Nzydenue reomerpuu B 7, 8, 9 kimaccax: meto, pekomeHAauu: K. st yautens /J1. C.
AranacsH, B. ®@. byry3os, 0. A. I'ma3koB u ap. — M.: [IpocBemienune,  2003—2011.
Muwenxo T. M. T'eomerpus: Temarndeckue Tectol: 9ki. /T. M. Mumenko, A. /. bauakoB. —
M.: IIpocBemenue, 2014.

MarepuajibHO-TeXHHYECKOEe U HH(POPMAIIOHHOE o0eclieueHne

1.

VYyacTHUKH 00pa30BaTEIILHOTO Mpoliecca 00ecedeHbl pab0YMMHU MECTaMHM, BKITIOYAIOIINMH B
ce0s1 KOMITBIOTED, TTOAKIIFOUEHHBIN K HHTEPHETY, MPUHTEP, CKaHEP, KOJIOHKH, HAYIIIHUKH, BEO-
KaMephl.

[IporpamMmmHOE 0OecTieueHre BKITIOUAET B ce0s1 BUPTYAIbHBIE MATEMAaTUUECKHE KOHCTPYKTOPBI
JUTSI IOCTPOCHUSI rpaduKOB (DYHKITUH, BBITIOJHEHHUS YEPTEKEH, IPOBEICHUS NCCIICIOBAHUN U
skcriepuMeHToB: ‘“JKuBas Maremaruka”, “Grapher”. JIOMOJIHUTEIBEHO MOTYT OBITH YCTAHOBJICHBI
CBOOOTHO pacIpoCTpaHsIeMbIe MPpOrpaMMbl “Maremarndeckuii KOHCTpyKTOp 5.0” u
“GeoGebra”.

B cootBercTBuM ¢ TpeboBanusmMu OI'OC co3gana nHGOpMaMOHHAS Cpea JUIsl O ICPKKH
00pa3oBaTeabHOM IeATEILHOCTH yUaluxces 1 neaaroros: http://iclass.home-
edu.ru/course/view.php?id=71
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Ilinanupyemblie pe3yJbTaThbl H3y4YeHHs Kypca

(Huxe copmynmupoBaHbl IIIaHUPYEMbIE PE3yNIbTaThl H3yUeHHs Kypca TeOMeTpHH 7-9 Ki1accoB.
[1yHKTBI, OTHOCSIIMECS K 9 KI1acCy, B TEKCTE BbIJIEIEHbl KYPCUBHBIM 1O JUEPKUBAHUEM ).

Harnsanas reomerpust

BbInyCKHHUK Hay4quTCS:

1.

4.

pacrmo3HaBaTh Ha YCPTEIKAX, PUCYHKAX, MOJCIAX U B OKPYKarOIIEM MUPC IIJIOCKUC U
MPOCTPAHCTBEHHBIE TeOMETPUIECKUE QUTYPHI;

pacrno3HaBath pa3BEPTKH Ky0a, IPSMOYTOJIbHOTO  Mapayviesenune/a, IpaBuiIbHON
nupaMuabl, TUWIMHAPA U KOHYCA;

OTIPENIEIIATH TI0 JIMHEHHBIM pa3Mepam pa3BEPTKU QUTypHI JIMHEHHBIE pa3Mepbl caMoi GUTypsl U
Ha000pOT;

BBIUUCIIATH 00BEM MPSMOYTOJILHOTO Tapalyie/ICHITea.

Bbll’lyCKHuK noay4um 603MOMNCHOCMDb.!

1.

8LIYUCTAMD 00LEMBL NPOCMPAHCIMBEHHBIX 2eOMEMPUYECKUX (hu2yp, COCMABIEHHbIX U3
NPAMOY20IbHbIX NAPANLELeNnUnedos;

Yenyoums u paseums npeocmasieHus 0 npoCmpaHCcmeeHHbIX 2eomempuyeckux Queypax;
NpUMEHAMb NOHAMUE PA3EGEPMKU 05 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomerpuueckue purypbl

BBIHYCKHI/IK Hay4YuTCA:

1.

7.

TTOJIB30BaThCS SI3BIKOM T€OMETPHH ISl OTTUCAHUS TIPEIMETOB OKPYXKAIOIIETO MUPA M HX
B3aUMHOTO PACITOJIOKEHUS;

pacro3HaBarh U U300pakaTh Ha YepTekax U PUCYHKAX T€OMETPHICCKUE (PUTYPBI H HX
KOH(pUTYypaIuu,

HaxOAWTh 3HAYCHUsI  JUIMH JIMHEWHBIX AJIEMEHTOB (PUTYpP M MX OTHOIIEHUS, TPATyCHYIO MEPY
yrioB oT 0 1o 180°, mpumeHss onpeaeacHus, CBOMCTBA U IPU3HAKU (PUTyp B X 3JICMEHTOB,
oTHoIIeHus Guryp (paBeHCTBO, O00ME, CHMMETPHUH, TIOBOPOT, MapajuIeIbHBIN IEPEHOC);
onepuposams ¢ HA4AIbLHLIMU NOHAMUAMU MPUSOHOMEMPUU U BLINOIHAMb leMeHMAPHbLE
onepayuu Ha0 QYHKYUAMU V208,

peuams 3a0a4u Ha Q0KA3amenbCmeo, ONUPAACh HA U3Y4eHHble CBOUCMBA ueyp U OMHOUEHUL
MeHCOY HUMU U NPUMEHSISL U3YYEHHbLEe MemOObl QOKA3AMEIbCME;

penarh HECJIOKHBIC  3a7a4H Ha TIOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHHUSI C
TTOMOIIBIO ITUPKYIIS U JIMHEUKH;

pemiarh MpoCTEeUIe TUTAHUMETPUIECKUE 3a/1a49H B TIPOCTPAHCTBE.

Bbll’lyCKHuK noaysum 603MOMNCHOCMDb.!

1.

0611a0emb Memooamu peuleHust 3a0a4 Ha 6bIYUCTEHUSL U 00KAZAMEeNbCMEd: MemoooM om
NPOMUBHO20, MeMOOOM N0000UsL, MEMOOOM nepebopa Bapuanmos u Memooom
2COMEMPUYECKUX MEC MOYEK,

npuobpecmi onvlm NPUMEHEHUs a12e0PaAudecko20 U mpu20HOMEempu4ecko20 annapama u uoeu
O0BUIICEHUS NPU PEULCHUU 2eOMEMPUYECKUX 3A0aY;

061a0emb MPAOUYUOHHOU — CXeMOU peueHUs 3a0a4 Ha NOCMPOeHUe C NOMOUbIO YUPKYISL U
JIUHEUKU. aHanu3, NOCMpoeHue, 00KA3amenbCmeo U UCCied08aHue,

HAYYumoCsi peutams 3a0a4u Ha noCmpoeHue Memooom 2e0MempuyecKo20 Mecma moyex u
MemooomM nooodusl,

npuobpecmit Onblm UCCAE008AHUSL CEOUCME NAAHUMEMPUYECKUX DUSYD ¢ ROMOUbIO
KOMNbIOMEPHBIX NPOZDAMM,

npuobpecmiu onvim 8biNOAHEHUSA NPOEKMOE NO MEMAM. «eomempuueckue npeobpazosanus
Ha nrockocmuy, «Ilocmpoenue ompesxoe no ghopmyner.
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N3MepeHue reoMeTpuueCcKUX BeJIUYHH
BbInyCKHHUK Hay4quTCS:

1. HMCHOJIb30BaTh CBOMCTBA M3MEPCHHUS JIJIMH, TUIOIIAICH M YIVIOB IIPU PEIICHHUH 3a1a4 Ha
HaXOXXJCHHUE [UTMHBI  OTPE3Ka, JUTHHBI OKPYKHOCTH, JUTUHBI IYTH OKPYKHOCTH, TPaTyCHON
MephI yIUIa;

2. BBIYUCIISTH JUIMHBI IHHEHHBIX JIEMEHTOB (UTYP U UX YIIIbI, UCIIONB3YS (POPMYIIBI JUTHHEI
OKPY)KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (hOpMYIIBI ILIOMIAACH GUryp;

3. gvluucasamb n10Wadu TPEYroJbHUKOB, IPSIMOYTOJIBHIKOB, TTApajlIeJIOrPAMMOB, TPACITHA,
KDPY208 U CeKmMopos;

4. 8bIYUCIAMb OIUHY OKDYIHCHOCIU, OJIUHY OYeU OKDYICHOCHIU;

5. pewamb 3a0a4u HA OOKA3AMENbCMBO C UCNOIb308AHUEM POPMYIL OIUHBbL OKPYHCHOCIIU U OJIUHbL
oyeu oxpydcHocmu, popmyn niouwaden uyp,

6. pewamb npaxmuyeckue 3a0a4u, CEA3AHHbIE C HAXOHCOCHUCM 2COMEMPUYECKUX BEIUYUH
(ucnonb3ys npu HeoOdXOOUMOCIU CRPABOYHUKY U MEXHUYECKUe Cpeocmea).

Buinyckuux nonyuum 803mMoiCHOCHb:

1. swiuuciams niowaou gueyp, COCMAagIeHHbIX U3 08yX Ui Ooee NPAMOoY20IbHUKOS,
NapannenocpamMmos, mpey2oibHUKo8, Kpyad u CeKmopda;

2. 8BIYUCTAMb NIOWAOU MHO20Y2OTbHUKOS, UCNONb3YSL OMHOUEHUS] PABHOBETUKOCTU U
PABHOCOCMABIIEHHOCMIUL,

3. npuobpecmu onvim  NpUMEHEHUs AleedpPauUdecKoeo U MmpUeOHOMempuU4ecKko2o annapama u
uoetl 08UNCEHUSL NPU PeuleHUU 3a0ay Ha 8blYUCTeHUe NIoWadeti MHO20Y20/IbHUKOG.

Koopaunarsi
BrImycKHUK Hay4IHUTCS:
4. eblyuUCIAMb OAUHY OMPE3KA NO KOOPOUHAMAM €20 KOHUO08, 8bIYUCASIMb KOOPOUHAMbL CePeOUnbl
ompesKa;
5. uUcnoav3o6amsv KOOPOUHAMHBLIU MemoO OJISL U3YYEHUS CEOUCHE NPAMbBIX U OKDYICHOCHEU.
Buinycknux nonyuum 6o3mooicnocms.
7. oenademv KOOPOUHAMHBIM _ MEMOOOM PEeUleHUsl 3a0a4 HA 8bIYUCTEHUE U _00KA3AMENbCMEO,
8. npuobpecmu onvlm UCHOAb308AHUS KOMNLIOMEDPHBIX NPOSPDAMM Ol AHAAUZA YACHBIX CIYYAEE
63AUMHO020 DACNOJIONCEHUS. OKDYIHCHOCIEU U NPIMbLX,
9. npuobpecmu onvlm 6bINOAHEHU NPoekmos Ha memy «lIpumeneniue KoopoUHamHoO20 Memood
Npu peuweruu 3a0ay4 Hagblyucienue U 00KA3amenbCmeoy.

BekTopnl
BBINYCKHUK HAyYHTCS:

4. onepuposamv ¢ 6eKMOPAMU. HAXOOUMb CYMMY U PA3HOCIb 08X 6EKMOPO8, 3A0AHHbIX
2e0MEMPUYECKU, HAX0OUMb 8EKMOP, PAGHbLIL NPOU3EEOCHUIO 3A0AHH020 6eKMOPA HA YUCILO,

5. Haxooumbv 015 6eKMOPOE, 3A0AHHBIX KOOPOUHAMAMU. OJIUHY 6EKMOPA, KOOPOUHAMbL CYMMbl U
pa3Hocmu 08yx u bonee 6eKmopos, KOOPOUHAMbL NPOU3ECOCHUS.  8eKMOPA HA YUCILO,
NPUMEHAS NPU HE0OX0OUMOCIU COYEMAMEIbHbIU, NepemMecmumenbhblil 1 PAcnpeoeiumebHblil
30KOHbI;

6. 6bLIYUCIAMb CKANAPHOE NPOU3EEOCHUE BEKINOPOE, HAXOOUMb V2O MENCOY 8EKMOPAMU,
VCMAHABAUBAMb NEePREHOUKVISAPHOCHIb NPSAMDbIX.

Bbll’lyCKHuK nojydum 603MOJMHCHOCMb.!
1. osrademo BEKMOPHbIM MEMoOOM Ol peuleruAd 30044 Ha 8blYUCTEHUe U OOKCBClmeﬂbCWZBO,'
2. I’IDMO6D€CI’HM ONblM BbLINOAHEHUS NPOEKMO8 Ha memy «lIpumenenue 8eKmopHo20 Memooa npu
peuwieruu 3a0a4 HA BbLIYUCTICHUEC U QOKA3AMETbCIBOY.
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