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AHHOTANUSA

PaGouasi nporpaMmMa cocTaBjieHa Ha OCHOBeE:
- @3 «O06 obpazoBanuu B Poccuiickoit @enepanum» ot 29 nekadbpst 2012 roma
- (penepasibHOTO rOCyIAPCTBEHHOTO 00PA30BaTENFHOIO CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus
(manee — ®I'OC OOO) u nmpuMepHOt OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazosanus (naiee — OOIT O00).
— npuka3a MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 31 nexkadpst 2015 r. Ne
1577 «O BHeceHum HW3MEHEHWI B TpuKa3 MwuHHCTEpCTBa 00pa3oBaHHMA W HaykKh Poccuiickoit
@enepanun ot 17 nexkadbps 2010 r. Ne 1897 «O6 yrBepkneHnn (heaepaabHOTO TOCyIapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHJApTa OCHOBHOTO OOIIEr0 00pa30BaHUs;
— npuka3za MunucreperBa npocseuieHust Poccuiickoit @enepanuu ot 11 nexkadpst 2020 r. Ne 712
«O BHeceHMHM W3MEHEHHMH B HEKOTOpHIE (enepaabHble TOCyJapCTBEHHBIE 00pa30BaTEIbHBIC
CTaHJapThl 00IIero 00pa30BaHUs MO0 BOIIPOCAM BOCIIMTAHUS 00YyUYaIOLIUXCS.

- npuka3a MunucrepcTBa npocsemnienust Poccuiickoit @exnepanuu ot 23 nexadps 2020 r. Ne 766 «O
BHECCHUHU M3MEHEHUN B (efiepalbHbIi MepedeHb YUeOHUKOB, PEKOMEHIYEMBIX K HCIOIb30BAHUIO
NPy peaM3aliil  MMEIOIINX TOCYAApPCTBEHHYIO AaKKpPEIUTAIMI0 O00pa30BaTENbHBIX MPOTPAMM
HavyaJIbHOTO OOIIEro, OCHOBHOTO O0IIEro, CpeHero ooiiero o0pa3oBaHusi,

135 cdopmupoBanHbIii NpukazoM MuHucTepcTBa mpocBenieHus Poccuiickoit @enepanmu ot 20
Mmast 2020 1. Ne 254»

Pabouyasi nporpaMMa opMeHTHPOBAaHA HA MCIOJIb30BaHUE YUeOHO-MeTOAUYEeCKOr0 KOMILJIEKTa
«l'eomerpuss 7-9 kmaccel» mnon penakumen JI.C. ArtanacsH, B.®. byrysos, C.b. Kagomues,
O.I'.llo3usax, W.M. ¥Oguna, pexomeHaoBaHHOTO MUHUCTEPCTBOM OOpa3oBaHMsI M HayKH
Poccuiickoit ®enepanuu — M.:IIpocsenienune,2019.

3agaum.

— CHCTeMaTHuYecKOe U3y4yeHHE CBOMCTB reOMeTpUUECKUX (PUryp Ha MIOCKOCTH;

— (dopmupoBaHUE MPOCTPAHCTBEHHBIX IMPEICTABICHUM; Pa3BUTHE JIOTUUYECKOTO MBIILICHUS U
MOATOTOBKA ammapara JUisi U3y4eHHUs] CMEXKHBIX AUCUMIUIUH ((PHU3UKa, YepyeHHe U Jp.) U
Kypca CTEpeOMETPHUH B CTapIIUX Klaccax;

— OBJQJICHUE KOHKPETHBIMH 3HAHUAMU HEOOXOIMUMBIMU JJISi MPUMEHEHHUS B MPAKTUYECKOU
NeSITeIbHOCTH.

esn 00yyenus:

B nanpaenenuu nuunocmuozo pazeumus:

— Ppa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYyJIbTYPbl peud, CHOCOOHOCTH K
YMCTBEHHOMY 9KCIIEPUMEHTY;

— (¢opmMupoBaHME y Yy4allUXCSd MHTEJJIEKTYaJlbHOM UYECTHOCTM U  OOBEKTHBHOCTH,
CIOCOOHOCTH K MPEOJOJICHUIO MBICIIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOIUX U3 0OBIIEHHOTO
OTIBITA;

— BOCINUTaHME KauyecTB JIMYHOCTH, OOECHEUMBAIOMIMX  COLMAIBHYIO  MOOMIIBHOCTbD,
CMOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHMS,;

— (¢dopMHUpOBaHHE KayeCTB MBILIUICHUS, HEOOXOAMMBIX I aJanTallud B COBPEMEHHOM
MH(GOPMAIMOHHOM OOIIECTBE;

— Ppa3BHUTHE MHTEpEca K MaTeMaTHYECKOMY TBOPUYECTBY U MaTEMaTHUYECKUX CLIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

— (¢opMHUpoBaHUE MPEACTABICHUI 0 MaTeMaTUKE KaK YacTH OOIIeYeOBEYECKONW KYIbTYPHI, O
3HaYMMOCTH MaTeMaTUKU B Pa3BUTHH IUBUIIN3ALUN U COBPEMEHHOT'O OOIIECTBA;

— Ppa3BUTHE TMPEJICTaBIEHUM O MareMaTHKe Kak (OpMe OINUCaHUS M METOJAE IO3HAHMS
JEWCTBUTENIFHOCTH, CO3/IaHUE YCJIOBUM ISl MPUOOpPETEHUs IEePBOHAYAIBHOTO OIbITA
MaTeMaTHYECKOI0 MOIECITUPOBAHUS;



— (dopmupoBaHue OOMUX CHOCOOOB WHTEIUICKTYalbHOW JEATCIILHOCTH, XapaKTEPHBIX s
MAaTEMAaTUKA M SBJSIIOIIUXCA OCHOBOM IIO3HABATEJIBHOW KYJIBTYpPbl, 3HAYUMOW JUIs
Pa3IUYHBIX Cep YSIOBEUECKOU I TEIHLHOCTH.

B npeomemmnom nanpaenenuu:

— OBJAJICHUE MATEMATHYECKUMHU 3HAHUSMU U YMEHUSMHU, HEOOXOAUMBIMU JJIsI TIPOJIOTKCHHUS
0oOydYeHUsI B CTApIICH IIKOJIE VI HHBIX O0OIMIC00pa30BaTECIBbHBIX YUPSKIACHUAX, U3YICHUS
CMEKHBIX JUCLMIUIMH, IPUMEHEHUS B IOBCEAHEBHOM KU3HU;

— co3manue (yHIaMeHTa U MAaTeMAaTUYeCKOTO pa3BHUTHSA, (OPMUPOBAHUS MEXaHU3MOB
MBIIIJICHUS], XapAKTEPHBIX ISl MATEMaTUYECKOUN AESTEIbHOCTH.

[Iporpamma paccuutana Ha 68 yacoB (24aca B Hele10).

KoHTpospHBIX PaboT — 7 4acoB, KOTOPBIE PACHPEAEICHBI 10 pasfeiaM CIEeIyIOIMM 00pa3oM:
«Bekrope» 1 yac, «Meron koopauHat» 1 uac, «COOTHOIIEHHE MEXIYy CTOPOHAMHU M YrjaMu
TpeyrojpHuka» 1 yac, «JlJinHa OKpYKHOCTHU U IIomaap kpyra» 1 yac, «/IBmwxenus» 1 yac u 2 yaca
Ha UTOTOBBIE 3/IMUHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI.

YpoBenb 00ydeHHst — 0a30BBIN.

IlinannpyemMsblie pe3yjibTaThl OCBOCHHUS Y4eOHOI0 NpeaMera

JIMYHOCTHBIE:

— WCIOJIb30BaHWE MPHOOPETEHHBIX 3HAHWH W YMEHUH B MPAKTHICCKOW JEATCIILHOCTH H
MTOBCETHCBHON KU3HU JIUII MOJICIIMPOBAHMS TPAKTUYCCKUX CHTYAIlMAd W HCCIICIOBAHUS
MMOCTPOEHHBIX MOJIENIEH C MCIIOJIH30BAHUEM aIlliapaTa TeOMETPHUH;

— (dopmupoBaHME OTBETCTBEHHOI'O OTHOLICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yJaroIMXcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUM K OOYYCHHIO U
TTO3HAHMIO, BBIOOPY NManbHEHIero oopa3oBanus Ha 06a3e OPUEHTUPOBKU B MHUpe Tpodeccuii
U Tpo(ecCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOEHHUIO HWHAWBHIYaIbHOM
00pa30BaTeNIbHOM TPAEKTOPUU C YUETOM YCTOMYUBBIX TO3HABATEIbHBIX HHTEPECOB;

— (dopmupoBaHUE LIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKU;

— (dopmupoBaHNE KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIEHHMM U COTPYIHHUYECTBE CO
CBEpPCTHUKAMH, CTApIIMMH M MIAIIIMMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIeI0BaTeNIbCKOM, TBOPUECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

— YMEHHE $ICHO, TOYHO, TPAMOTHO H3JIaraThb CBOM MBICIIM B YCTHOM M NHCHbMEHHON pedH,
MMOHMMATh CMBICII TIOCTaBJICHHON 3ajaud, BBICTPAUBATh APTYMEHTAILUIO, MPHUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI;

— KPUTHUYHOCTH MBIIUICHHS], YMEHHE PACIIO3HABATh JTIOTUYECKH HEKOPPEKTHBIE BBICKA3hIBAHUS,
OTIINYATh THUIOTE3Y OT (aKTa;

— KpEaTHUBHOCTb MBINIJICHUS, WHUIMATHBY, HAXOIYHUBOCTb, AKTUBHOCTh MPH pEIICHUU
reOMETPUYECKUX 33/1a4;

— yMEHHE KOHTPOJUPOBATh MPOIIECC U Pe3yNbTaT yueOHOM MaTeMaTHYeCKON AeSITeTbHOCTH;

— CHOCOOHOCTh K DOMOIIMOHANBHOMY BOCHPHSTHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
pelIeHui, pacCyKACHUI.

MeranpeaMerHsble:

B 9 xmacce nHa YpOKax reoMeTprur, Kak M Ha BCCX IIPECAMCTAX, 6y,[[eT MMpoOaOJLKCHA
pa60Ta IO pa3BUTHUIO OCHOB YUTATEIbCKOM KOMIIECTCHIIMU. O6yqaloumeca OBJIAACIOT YTCHHUECM KaK
CpCACTBOM OCYHICCTBJICHUSA CBOHUX JaIbHEUIINX IJIaHOB: PO AOJIPKCHU A 06pa30BaHI/IH u
CaMOO6pa3OBaHI/I$I, OCO3HAHHOTI'O INIAHUPOBAHUS CBOCTO AKTYaJIbHOTO H TICPCIICKTUBHOIO Kpyra
YTCHMUA.



[Ipu n3yueHnn reoMeTpun 00y4aroUINecs YCOBEPIICHCTBYIOT MPHOOPETCHHbBIC HABBIKU
paboThl ¢ uHpopMarmerd U MONnoJHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH, IPEOOPA30BBIBATH U
MHTEPIPETHUPOBATH COJACPKALLYIOCS B HUX HH(POPMAIUIO, B TOM YHCJIE:
— CHCTEMaTH3HpOBaTh, COIMOCTABIATh, AHAIM3UPOBATH, 0000IIATP M HHTEPIPETHPOBATH
MH(POPMAIIHIO, COACPIKALLYIOCS B TOTOBBIX MH()POPMAITMOHHBIX 00BEKTaX;
— BBIJICNATH TJIABHYIO M HM30BITOYHYIO MH(OPMAIUIO, BBITOJHATH CMBICIOBOE CBEPTHIBAHHUE
BBIZICTICHHBIX ()aKTOB, MBICJICH; TPECTABIIATh HHOOPMAIIHIO B CKATOHN CIIOBECHOU (opme (B
BUJE IUJJaHa WJIM TE3UCOB) M B HArsJHO-CUMBOJMYECKOW (opme (B Buue Tabmui,
rpadMUecKuX CXeM U AMarpamm, KapT HOHATHH — KOHIENTYalbHBIX AMArpaMM, OMOPHBIX
KOHCIIEKTOB);
— 3aIOJHATP U JIOTIOHATH TAOJUIIBI, CXEMBI, THarpaMMBbI, TEKCTEHI.

B xome w3ydeHHs] TeOMETPUH OOYYAOIIHECs YCOBEPIICHCTBYIOT OIBIT IMPOCKTHOM
NEeSTETPHOCTH, Kak o0co0oil  (opmbl  y4eOHOW pabOThl, CIOCOOCTBYIONMIEH BOCIMUTAHUIO
CaMOCTOSTCIBbHOCTH, HMHUIIMAaTUBHOCTH, OTBCTCTBCHHOCTH, ITIOBBIIIICHUTO MOTHBaAIIUU n
a¢dexTuBHOCTH Y4eOHOW JNEATENHHOCTH; B XOJE pealu3alldd HCXOJHOTO 3aMbICiia Ha
MPAaKTUYECKOM YPOBHE OBJAJCIOT YMEHHEM BBIOMpATh aJIeKBAaTHBIC CTOSIICH 3amade CpeacTBa,
IIPUHUMATh PCIICHW, B TOM YHUCJIC U B CUTyallUAX HCOIIPCACIICHHOCTH. Oun oJrydaTt BO3MOKHOCTDb
Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJbKMX BApUAHTOB PEIICHUH, K MOUCKY HECTaHIapTHBIX
pelIeHN, TOUCKY U OCYLIECTBICHUIO HanboJiee MPUeMIIEMOT0 PeIeHusl.

PerynsaruBHbIie:

—  OTIPeNeNATh Ielb ACATEIIEHOCTH Ha YPOKE C TIOMOIIBIO YUUTEIS U CAMOCTOSITENIEHO;

—  YYHUTBCS COBMECTHO C YUUTEJIeM OOHAPYKUBATh U (hOPMYITHUPOBATh YICOHYIO MPOOIEMY;

— YUYUTHCS IUIAHUPOBATh YUEOHYIO IEATEIbHOCTh Ha YPOKE;

— BBICKa3bIBaTh CBOIO BEPCHIO, TBITAThCS Mpeasiaratb crnocod e€ mnpoBepku (Ha OCHOBE
MPOAYKTUBHBIX 33JJaHUN B YICOHHKE);

— paboTas TO TPEIIOKEHHOMY IUIaHY, UCIIOJIh30BaTh HEOOXOAMMBIE CpeacTBa (y4eOHUK,
KOMITBIOTEP ¥ UHCTPYMEHTHI);

— ONPENENATh YCIEUIHOCTh BBHIIIOJHEHHUS CBOETO 3a/laHUS B AUAJIOTE C YUUTEIIEM.

CpenctBoM  (opMupoOBaHHsI  PETYJISITHBHBIX  JEHCTBUHA  CIY)KaT  TEXHOJOTHS
npoOJIEeMHOTO JHajiora Ha JTalne HW3y4YeHUsT HOBOTO MaTepualla W TEXHOJOTHS OLCHUBAHHUS
00pa3oBaTeNIbHBIX TOCTHKEHUH (YI€OHBIX YCIIEXOB).

[To3naBarenbHbIE:

— OpHUCHTUPOBAThCS B CBOCH CHCTEME 3HAHWU: IOHUMAaTh, YTO HY)KHA JIOTIOJHHUTEIIbHAS
nHpopmanus (3HaHUA) A pelIeHus yaeOHOM 3a/1a4 B OJIUH IIIar;

— JIenaTth mpeBapUTeNIbHBIA 0TOOP UCTOYHUKOB MH(POPMAIIUY JIJIs peIieHHs y4eOHOH 3a1auu;

— 10OBIBaTh HOBBIC 3HAHMS: HAXOJAUTh HEOOXOIUMYIO0 HH(OPMAIIUIO, KaK B YYCOHUKE, TaK U B
MPEUIOKCHHBIX YUUTEIIEM CIIOBapsX, CIIPABOYHUKAX U HHTEPHET- PeCypcax;

— J1oObIBaTh HOBBIE 3HAHMS: M3BJIEKaTh HHPOPMAIIHIO, MPEACTABICHHYIO B Pa3HBIX (opMax
(Texct, Tabnuia, cxema, HIUTFOCTpaIus U JIp.);

— mepepabaTbIBaTh MOJYYCHHYIO HH(POpMAIUIO: HAOMIOAaTh W JIeNaTh CaMOCTOSTEIbHbBIE
BBIBOJIBI.

CpenctBoM (hopMupoBaHHs MO3HABATEIBHBIX JACUCTBUI CIYKUT y4eOHBIN MaTepuan H
3a/laHus ydeOHMKa, 00eCIIeYNBAIOIIIE IEPBYIO TUHUIO PA3BUTHUS — YMEHHE OOBSICHATH MUP.

KomMMyHUKaTHBHBIE:
— JIOHOCUTh CBOIO TMO3HILHUIO JI0 APYrHX: OQPOPMIISATH CBOIO MBICIb B YCTHOW M MHCbMEHHOMN
peuu (Ha ypoBHE NMPEATIOKEHHUS WK HEOOJIBIIOTO TEKCTA);
— CIlylaTh ¥ IOHUMATh peyb JAPYTHUX;



—  BBIPAa3UTEJILHO YUTATh U NIEPECKA3bIBATH TEKCT;
— BCTyHartb B Oecely Ha YPOKE U B )KHU3HU;

— COBMECTHO JIOTOBapUBaThCs O MpaBUIaX OOIICHUS U MOBEICHUS B IIKOJIE U CIIEAOBATH MM;
— YUUTBCS BBIIOJHATH Pa3/InYHbIE POJIM B IpymIe (JIUAepa, UCIIOJHUTENS, KPUTHKA).

Cpenctom
npobseMHoOro auanora (MOOYKIAOMUN W TMOABOAALIMNA JWAJIOT), TEXHOJOTHS MPOIYKTHBHOTO
YTCHUA U OpraHu3alud pa60TI>I B MaJIbIX I'pyIIiax.

dbopMUpOBaHHSI KOMMYHHKATHBHBIX JCHCTBHIA

CJIy>XKaT TCXHOJIOTHA

IIpeamerHbIe:

Tema Yyaumecsi Hay4yarTcs Yuammuecs 1noJry4yar
BO3MOKHOCTh

Bexropsl — o00o03Ha4aTh U N300paxxaTb BEKTOPHI, — OBJAJETh  BEKTOPHBIM

B

n300paxxaTh BEKTOP, PaBHBII TaHHOMY,
CTPOHUTH BEKTOpP, pPaBHBIA CyMME€ JBYX
BEKTOPOB, UCTIOJB3YS npaBuiIa
TPEYroJIbHUKA, napaiesiorpaMma,
(hopmMyaupOBaTh 3aKOHBI CJIOKEHUS,
CTPOUTH CYMMY HCECKOJIBKUX BCKTOPOB,
HCIIOJIB3YA MPaBUJIO MHOT'OYT'OJIbHUKA,
CTPOMUTH BEKTOp, PABHBIA Pa3HOCTH JBYX
BEKTOPOB, IByMsI CII0COOaMHU.

pemaTh TreOMETPUICCKUE 3a1auu
WCTIONIb30BAHUE  aJTOPUTMa BBIPAKCHUS
yepe3  JaHHBIE  BEKTOPBI,  HCIOJB3Ys
MpaBWja  CIOXKEHHs, BBIUUTAHHUS U
YMHOYXEHUS BEKTOPA Ha YUCIIO.

pemarh MPOCTEHIINE TeOMETPUYECKHE
3aJauu, OMUPAsCh HA M3yUYECHHBIC CBOMCTBA
BEKTOPOB;

HAXOJUTh CPEIHIOK JIMHHUIO TPAICIUU IO
3aJJaHHBIM OCHOBaHUSIM.

MOBCETHEBHON JKM3HM W TPH H3YYCHHUH

JIPYTUX MPEIMETOB:

HCIIOJIb30BATh  BCKTOPbLI JIA PCHICHHA
HpOCTeI;'IHJI/IX 3alad Ha OIIpCACICHHUC
CKOPOCTH OTHOCHUTCIIbBHOI'O IBUKCHUA.

MCTOAOM [JId PCIICHUA
3aJa4 Ha BBIYHCIICHHUC H
J0Ka3aTCIbCTBO,

— mnpudpectu OTIBIT
BBITIOJIHEHUS TIPOEKTOB.

Mertona KoopuHAT

omnepupoBatb  Ha  0a30BOM  YpOBHE
HOHATUSAMMU: KOOPJMHATBl  BEKTOPA,
KOOpAMHATBl ~ CyMMBl M Pa3HOCTHU
BEKTOpPOB, TPOM3BEJICHUs BEKTOpa Ha
YHCIIO;

BBIUUCIISATH KOOPJIMHATBI BEKTOpa,
KOOPJAMHATBl CYMMBI U pPa3sHOCTH
BEKTOPOB, KOOPAMHATHI MPOU3BEICHUS
BEKTOpa Ha YHCJIO;

BBIUUCIIATH YTOJI MEX]y BEKTOpaMH,
BBIUUCIATh  CKAJSIPHOE  IPOU3BEICHUE
BEKTOPOB;

BBIUUCIIATH PACCTOSHUE MEXAY TOYKAMHU
10 U3BECTHBIM KOOPIMHATAM,

— OBJIAACTH

KOOPpAWHATHBIM

MCTOAOM PCHICHHA 3a1a4
Ha BBIYHCIICHUC 151
JA0Ka3aTCIbCTBO,

— npuoOpecTH OTIBIT

UCIIOJIb30BaHUS
KOMIIBIOTEPHBIX
IporpaMMm JUisl aHaiau3a
YaCTHBIX CIIy4aes
B3aUMHOI'0
PacIOJIOKEHUS
OKpYKHOCTEN 51
IPSIMBIX;

— NpUOOpecTH OTIBIT




BBIUHCIIATH KOOPAMHATHI CepeauHbI
OTpE3Ka;

COCTaBJISITh YPABHEHUE OKPYKHOCTH, 3HAS
KOOPJMHATHI LIEHTpa u TOYKH
OKPY)KHOCTH,  COCTaBJISITb  YPaBHEHHUE

IIPSIMOM 10 KOOPAMHATAM JIBYX €€ TOYEK;
pemaTte IPOCTEHIIME 3aJadyd  METOJO0M
KOOPJMHAT

BBIIIOJIHCHHSA ITPOCKTOB

COOTHOILIEHUA

— omepupoBaTh Ha  0a30BOM  ypOBHE BBIYHCTISTH IO IN
MEX]Ty CTOPOHAMH NOHATHUSIMH: CHHYCa, KOCHHYCa M TaHT€HCa ¢uryp,  COCTaBICHHBIX
U yriamu yTJIOB, U3 JOByX W Ooisee
TPECYroJbHUKA. — IIPUMEHATH OCHOBHOC MNpsAMOYTOJIbHHUKOB,
CkansipHoe TPUTOHOMETPUUECKOE  TOXKIECTBO  IPH apajuieIorpaMMoB,
MPOU3BCACHNC pELICHNH 3aJa4 HAa HAaxOXKJICHUE OJHOHU TPEYrOJAbHUKOB, Kpyra u
BEKTOPOB TPUTOHOMETPUYECKON  (PYHKIIMU  uepes CEKTODa;
JPYTYIO, BBIYHCIISTH TUTOTIIATH
— m300pakaTb yrol MEXIy BEKTOpamH, MHOTOYT'OJIbHUKOB,
BBIYHCIISATE CKaJIIPHOE TIPOU3BEIICHHE UCTIOJB3YSl  OTHOIICHUS
BEKTOPOB, PaBHOBEITHKOCTH u
— HaxXOIWUTh YIVIBI MEXKAY BEKTOpamu, PaBHOCOCTaBJICHHOCTH,
WCTIONB3YS bopmyny CKaJIIPHOTO IPUMEHSITh
MIPOU3BEACHUS B KOOPIMHATAX, anredpanvecKkuii u
— TMPHUMEHATH TEOPEMY CHHYCOB, TEOPEMY TPUTOHOMETPUIECKHUI
KOCHHYCOB, MaTepuaia Ipu pelieHun
—  [IPUMEHSATH dopmyiry UIOMIAIH 3aJa4 Ha BBIYUCIICHUE
TPEYrOJIbHHKA, IUIoMIaAeH
— pemlartb ~ mpocTediiMe  3aJaud  Ha MHOTOYTOJIbHUKOB,
HaXO0XXACHHUE CTOPOH H yIJI0B nprodpecTy OIIBIT
MPOU3BOJIBHOTO TPEYrOJbHUKA HPUMCHCHHA
B mnoBcenHeBHOW JKM3HM W MOpPU HU3Yy4YECHHUH anredpanvecKoro u
JIPYrux NpeaIMeTOB: TPUTOHOMETPHUYECKOI'O
— HCIOJIb30BaTh BEKTOPBI IS PCLICHHS anmapara TpH pCHICHAHR
3a/1a4 HA JIBM)KCHHUE U JICHCTBHE CHIT I'COMCTPUICCKUX 3a/1aq
Jlnuna — omepupoBaTb Ha  0a30BOM  YpOBHE BBIBOJIUTH (hopMyIy st
OKPY>KHOCTHU U HOHSITHSIMH MIPaBUIILHOTO BBIYHMCIICHUS yria
IIomanb Kpyra MHOTOYTOJIbHUKA, MIPABUJIBHOTO n-
— TOpuUMEHATH  (OpMyny Ui BBIYHCIICHUS YroJIbHUKA U IPUMEHSTh

yTJla IPaBUIBHOTO N-YrOJbHUKA.
OPUMEHATHh (OPMYIIbI IUIOIAH, CTOPOHBI
IPaBUIBHOTO MHOTIOYIOJIbHUKA, DaJuyca
BIIMCAHHOM U ONMCAHHOM OKPYKHOCTH,
IPUMEHSTh bopmyIibl JUTUHBI
OKPY’KHOCTH, IYTU OKPYXHOCTH, IIJIOLIaaN
Kpyra 1 KpyroBOro CeKTopa.

UCIOJIb30BaTh CBOMCTBA U3MEPEHMsI JUIMH,
yIJIOB  TNpH  pEHIeHWd  3aJad  Ha
HaXO0XJIEHUE JIMHBl OTpE3Ka, rpajyCHOM
MEpHI yTia;

BBIUMCIATH  IUIOLIAAW  TPEYroJbHHUKOB,
NPSIMOYTOJIbHUKOB, Tpamelnuii, Kpyro u
CEKTOPOB;

BBIUUCIIATh JUIMHY OKPYKHOCTU M JJIHHY
JIYT'H OKPY’KHOCTH;

ee B Ipoliecce penieHust
3azady,

MIPOBOJIUTH
JI0Ka3aTelibcTBa TEOPEM
o dQopmyne TUIOMIAAH,
CTOPOHBI  MPABHIIBHOTO
MHOTOYTOJIbHUKA,
paavyca BHOMCaHHOM H
OINMCAaHHON OKPYKHOCTH
U CIEACTBUM W3 TEOPEM
U TOPUMEHATh HX MpHU
pelIeHuu 3a/1a4,

pematb ~ 33Ja4d  Ha
JI0Ka3aTeIbCTBO c
UCTOJIb30BaHUEM

bopmyn JUTHHBI




BBIYHUCIIATh AJIMHBI JIMHEHHBIX DJIEMEHTOB

OKPY>)KHOCTA M JUIMHBI

(GUryp M MX yriel, UCIOJIb3Ys H3y4CHHBIC Iyru OKPYXHOCTH,
(bopMyIbL. bopmyn IoIazeH
¢buryp.
B mnoBcenHEBHOM JKM3HM M INPU U3Y4CHUH
JPYTUX NPEIMETOB:
— pemarb NPaKTU4YECKUE 3aa4M, CBSI3aHHbIC
c HAax0KJICHHEM reOMETPUUYECKUX
BEJINYMH.

JBrKeHHs — omepupoBaTh ~Ha  0a30BOM  ypPOBHE |— MPHUMEHSTh CBOMCTBA
HOHATUSAMH OTOOpa)KEHHsI TUIOCKOCTH Ha JIBUKEHUS TIPU PELICHUU
ce0s1 ¥ ABMKEHUS, 3ajad,

— omepupoBaTb Ha  0a30BOM  YpOBHE |— TPUMEHSATH HOHATHUSA:
MOHATUSMH  OCEBOM M  IIEHTPaJIbHOMU oceBas U ILEHTpalbHAs
CUMMETpHUH, MAPAVIEIBHOIO IIEPEHOCA, CUMMETpHS,

IIOBOPOTA, MapaJUIEIbHBIA MIEPEHOC

— pacno3HaBaTh BUJBI JIBUKEHUH, U TOBOPOT B PELICHUH

— BBINOJHATH IOCTPOEHWE JBWKEHUU C 3a/1a4
MIOMOIIBI0  LUPKYJIA U JIMHEWKH,
OCYILIECTBIISATH IpeoOpazoBanue Guryp,

—  pacmo3HaBaTh o yepTekaM,
OCYILIECTBIISITh IpeoOpa3oBaHus (uryp c
IIOMOIIIBI0  OCEBOU U LEHTPaJIbHOU
CUMMETpUH, MNapajUIeIbBHOIO IepeHoca U
MIOBOPOTA.

HavaneHbie — pacno3HaBaTb Ha 4YEpTeXKaX, PUCYHKAX, |— BBIYUCIATH 00BEMBI

CBEICHHS - MOJIENSIX U B OKPYXKAIOIIEM MUPE IJIOCKUE MIPOCTPAHCTBEHHBIX

CTepeoMeTpH U TNPOCTPAHCTBEHHBIE T'€OMETPUUYECKUE FEOMETPUYECKUX QUryp,
burypsr; COCTaBJICHHBIX u3

— pacno3HaBaTh pa3BEPTKHU KyOa, IPSAMOYTOJIBHBIX
IPSIMOYT'OJIBHOTO napajuienenunesa, HapauIeIIeIUIECIOB;
OPaBWIbHOM MNUPaMHJbl, [WIMHApPA U |— YMIYOUTb U Pa3BUTh
KOHYCa; MIPEACTABIICHUS 0

— OIpeaensaTh IO JIMHEWHBIM pa3Mepam [IPOCTPAHCTBEHHBIX
pa3BEépTKU (UTYpHI JIMHEHHBIE pPa3MeEpbl reOMETPUYECKUX
camoii purypsl 1 Ha000POT; dburypax;

— BBIUMCHATH  O0BEM  MPSAMOYTOJNBHOTO |— IPUMEHATH MOHSITUE
napajuienenunesaa. pa3BEPTKU TUTST

BBITIOJTHEHU S

MMPAKTUYICCKUX paC‘léTOB .

00 akcuoMax
TeOMETPHH

[Tonyuuts Ooisiee riIyOOKOE
NpECTaBICHUE O CHCTEME
aKCMOM  IUIAaHUMETPUU U
AKCMOMAaTHYECKOM METO/Ie

HOBTOpCHI/Ie Kypca
IIaHUMETPUU

IPUMEHATh TPU pPEIIEHWN 3aJad OCHOBHBIE COOTHOIIEHHUS MEXKIY
CTOPOHAMH U YIJIaMHU IIPSIMOYTOJIBHOTO U IIPOU3BOJIBHOTO TPEYTOJILHUKA;
MPUMEHATH (POPMYJIBI TUIOIAAN TPEYTOJIbHHUKA.

pelaTh TPEYroAbHUKH C IIOMOIIBIO TEOPEM CUHYCOB M KOCHHYCOB,
NPUMEHATh TPHU3HAKK PABEHCTBA TPEYrOJIbHUKOB TNPU  pEIICHHUU

TCOMECTPHUUCCKUX 3a1a4,

NNPpUMCHSITH IMPU3HAKN o0 oust TPCYTrOJIbHUKOB nopu  peHICHHUU

TCOMCTPHUUCCKUX 3a1a4,




— ONpEeAeNsATh BUIbl YETHIPEXYTOJIbHUKOB U UX CBOMCTBA,

— WCTOJB30BaTh (GOpMyJbl IUIomane Quryp mis HAXO0XKACHUS X
ILJIOIAIH,

—  BBINOJIHATB YEPTEXK 10 YCIOBMIO 3a/1a4M, PEIIATh POCTEUIINE 3a/1a4H 110
TeMe «YHeThIpexXyroabHUKI

— HCIIOJb30BAaTh CBOWCTBO CTOPOH YETHIPEXYrOJIbHUKA, OMIMCAHHOTO OKOJIO
OKPYXKHOCTH; CBOMCTBO YIJIOB BIMCAaHHOTO YETBIPEXYrOJIbHUKA IIPU
peuieHuu 3aaad,

— HCIOJIb30BaTh (POPMYJIBI AITMHBI OKPYKHOCTH M JIyTH, TUIOIIAAN Kpyra u
CEKTOpa IIPU pEUICHUH 3a/1a4,

— pemarb reOMeTPUYECKUE 3aa4M, ONMPasCh HAa CBOMCTBA KAaCaTEIbHBIX K
OKPY>KHOCTH, IPUMEHSISI JOTIOJIHUTENbHbBIE TOCTPOEHUS, anreOpanyecKuit
Y TPUTOHOMETPUUYECKUH ammapar,

— TPOBOJAUTH OIEpAIMM HaJ] BEKTOPAMU, BBIYUCIATH AJIUHY U KOOPAUHATHI
BEKTOPA, YTOJI MEXKly BEKTOPaMH,

— pacno3HaBaTb ypPAaBHEHUS OKPY)KHOCTEM W MNPSIMOW, YMETh HX
HCIIOJIb30BATh,

— UCHOJIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOU
NEATENbHOCTH JUIsl PEIIeHUs MPAaKTHYECKMX 3aJad, CBSI3aHHBIX C
HaX0XJICHUEM I'€OMETPUUECKUX BEJINYMH

TemaTn4veckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJINIECTBA YaCoB,

OTBOAUMBIX J1JIA Ka)l(}IOﬁ TEMbI

Ne n/m Tema Kon-Bo Komnunuectso
4acoB KOHTPOJIbHBIX
pabot
1 IToBTOpEeHUE Kypca reomeTpun 8 Kiacca 2 1
2 BexkTopsl 9 1
3 Merto KoopuHAT 10 1
4 CoOOTHOIIICHHS MEXKTy CTOPOHAMH U YTJIAMH 14 1
TpeyroyibHuKa. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB
5 JlmrHa OKpY>KHOCTH | IIIOIIAIb KpyTra 11 1
6 JIBrokeHUst 7 1
7 HadanbHbIe CBEJICHHS U3 CTEPEOMETPUU 4
8 006 akcMoMax reoMeTpuu 1
9 HrtoroBoe nmoBropeHune 10
Uroro 68 6

Conepxanue yueOHoro npeamera «I'eomerpus»
BekTopbl 1 MeTox koopauHat (19 4.)

Ilonstne Bekropa. PaBeHcTBO BekTOpoB. ClOXKEHME M BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4YMCIO. Pa3noxeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! Bektopa. IIpocreiimue 3amaun B KOOpAMHATAX. YPAaBHEHUS OKPYKHOCTU U NPSMOM.
IIpumeHeHre BEKTOPOB U KOOPAMHAT IIPH PELIEHNH 3a]au.

OcHOBHas 1efIb — HAY4YUTh YYAIMXCS BBIMOJHATH JCUCTBUS HAJl BEKTOpaMHU Kak
HaNpaBJICHHBIMU OTPE3KaMH, YTO BaXXHO JJISI MPUMEHEHHUS BEKTOPOB B (PU3HKE; IMO3HAKOMHTH C
HCII0JIb30BAHNEM BEKTOPOB M METOJIa KOOPAMHAT NpPU PELIEHUM I€OMETPUUYECKUX 3anad. Bekrop



oTpenieNnseTcsl Kak HaIlpaBJICHHBI OTPE30K M JIEHCTBHA HAJ BEKTOPAaMM BBOJATCA TaK, KaK 3TO
MPUHATO B (PU3UKE, T. €. KaK JCHCTBUS C HAIIPABICHHBIMU OTPE3KaMHU.

OcHOBHOE BHUMAHHE JJOJDKHO OBITH yJ€JIEHO BBIPAOOTKE YMEHHIA BBITIOJIHSATH OTepaliu
Ha/l BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO MpaBHJIaM TPEYroJIbHUKA U MapajuiejorpaMmma, CTPOUTh
BEKTOp, PaBHBIM Pa3HOCTH JBYX JAHHBIX BEKTOPOB, a TAaKXKE BEKTOP, PAaBHBIA IPOHU3BEIACHUIO
JIAHHOTO BEKTOpa Ha JJAHHOE YHCIIO).

Ha mnpuMepax moka3piBaeTcsi, Kak BEKTOPHl MOTYT TPUMEHATHCA K PEHICHHIO
reoMeTpuieckux 3agad. Jlemoncrpupyercs 3(hHeKTHBHOCTh TpUMEHEeHHs (HOPMYIT JUI KOOPIUHAT
CepeIMHBl OTPE3Ka, PACCTOSHUS MEXKIy JBYMsI TOYKAMH, YPaBHEHUH OKPYKHOCTH M TIPSMOU B
KOHKPETHBIX TEOMETPUYECKHX 3a/JadaX, TEeM CaMbIM JaeTcs IMpelCcTaBlieHHe 00 W3yYeHHU
TreOMETPUIECKUX (PUTYP C TIOMOIIBIO0 METOJIOB aIreOpHI.

CooTHOIIEHUSI MeXKIAYy CTOPOHAMHM W YyrjamMHM TpeyrojbHuka. CkajsipHoe Npou3BedeHHe
BeKTOpPOB (14 4.)

CuHyc, KOCMHYC M TaHI€HC yrija. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue
TpeyroiabHUKOB. CKalsipHOE MPOU3BEJIEHNE BEKTOPOB M €ro MNPUMEHEHHE B T€OMETPHUYECKUX
3a/1a4ax.

OcHoBHasi 1eJIb — pa3BUThb YMEHUE YYalllUXCs MPUMEHSATh TPUTOHOMETPUUYECKUI
amnmapar IpH PEIIeHUU TEOMETPUIECKUX 3a1ad.

Cunyc u xocunyc moboro yria ot 0° go 180° BBOASATCA C MOMOINBIO EAMHHUYHON
IMOJIYOKPYKHOCTH, JOKa3bIBAOTCA TCOPEMBI CHHYCOB M KOCHHYCOB MW BBIBOAWTCA CIIC OOaHA
¢dbopmMyna MIoMaaN TPEyroJbHUKA (IIOJIOBUHA MPOU3BENEHUS JIBYX CTOPOH HA CHHYC yria MEXIy
HUMH). DTOT annapaT NpUMEHSETCS K PEICHUIO TPEYroJbHUKOB.

CkansipHoe TNpOU3BEIACHHE BEKTOPOB BBOJUTCS Kak B (U3uKe (IPOU3BEIEHUE IJIUMH
BEKTOPOB Ha KOCHHYC yrja MexXay HuUMH). PaccmaTpuBaioTcs CBOMCTBA CKaISIPHOTO MPOU3BEICHUS
U €ro NpUMEHEHHUE MPHU PEeUICHUH FeOMETPUUECKUX 3aa4.

OcHOBHOE BHHMMaHHE€ CJeIyeT YACIUTh BbIPAaOOTKE TPOYHBIX HABBIKOB B
MPUMEHEHUH TPUTOHOMETPUUYECKOTO armapaTa MpH pelieHnr TeOMEeTPUYECKUX 3a/1ay.

JdmHa okpy:kHOCTH M oAb kpyra (11 4.)

[IpaBunbHble MHOTOYTOJBHUKU. OKpYKHOCTH, OINHUCAaHHAS OKOJIO MPaBUIBLHOIO
MHOTOYTOJIbHUKA W BIHcaHHas B Hero. [locTpoeHue MpaBMWIIBHBIX MHOTOYTOJIBHHUKOB. JliuHa
okpyxxHoctu. [Inomans kpyra.

OcHoBHasl LIeJb — PACHIUPUTH 3HAHUE YUYAIIMXCS O MHOTOYTOJbHHKAX; PAaCCMOTPETH
MOHATHS JUTMHBI OKPYKHOCTH U IUIOMIAM Kpyra u (GopMyJbl Uil UX BhIYUCIECHUA B Hayane Tembl
JaeTcs  ONpeJesieHue MPaBWJIBHOTO MHOTOYIOJIbBHMKA M PaccMaTpUBalOTCAd TeOpeMbl 00
OKPY)KHOCTSIX, OIMCAaHHOW OKOJIO MPaBWJIBHOTO MHOTOYrOJbHHUKAa U BOHMcaHHOW B Hero. C
MOMOIIBI0  OMUCAHHOW OKPYXHOCTH  pEHIaloTCs 3aJadydl O TIOCTPOEHUU  MPABUIBHOTO
[IECTUYTOJIbHHUKA U MPaBUIBHOTO 12-yrolibHUKA, €CIIU JaH MPaBUJIbHBIN M-YTOJIbHUK.

@opmysbl, BBIPAKAIOIIUNE CTOPOHY MPABHIBHOTO MHOTOYTOJBHUKA U Pajinyc
BIIMCAaHHON B HEro OKPY)KHOCTH uepe3 paauyC OIMHCAHHON OKPYXKHOCTHU, HUCHOJB3YIOTCS MPHU
BbIBOJIE (pOPMYNT AJIMHBI OKPYXKHOCTH U IUIOWIAAU Kpyra. BwIBoj omupaercs Ha HMHTYUTHBHOE
MPEACTABICHUE O Tpenese: NPU HEOTPAaHWMYEHHOM YBEJIWYEHUU YHCIIa CTOPOH MPaBUIBHOTO
MHOTOYTOJIbHUKA, BIHMCAaHHOTO B OKPYKHOCTb, €ro NEPUMETP CTPEMHUTCS K JIUHE ITOU
OKPYXHOCTH, a IJIONIa/lb — K IUIOIIAIU KPyra, OTpaHUYEHHOTO OKPYKHOCTBIO.

JABukenus (7 4.)

Otobpaxenue miockoctd Ha cebs. [lonsarue npwxenus. OceBas U ILEHTpalibHas
cumMerpuu. [lapamnenssiii nepenoc. Ilosopor. Hanoxxenus u 1Br>xeHus.

OcHoBHasl 11e/1b — MO3HAKOMHUTH YYalIUXCs C MOHSATHEM JBW)KEHHUS U €r0 CBOMCTBaMH,
C OCHOBHBIMM BUIAMHU JIBU’KCHHM, C B3AUMOOTHOLICHUSMHU HAJIOKEHUM U IBUKECHUM.

JIBI>KeHHE IJIOCKOCTH  BBOJUTCS Kak OTOOpakeHHME IUIOCKOCTHM Ha  ce0s,
COXpaHSAIOILEE pPacCTOSTHUE MEXAYy TOYKaMu. IIpu paccMOTpeHuMM BHIIOB IBMKEHUH OCHOBHOE
BHUMAaHHE yJIEJIIETCs TOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJbHUKOB IPH OCEBON
U LEHTPAIbHOM CHUMMETpUSX, MapajuleIbHOM IiepeHoce, moBopore. Ha addekTHhIX mnpumepax



II0Ka3bIBAETCS IIPUMEHEHUE IBU)KEHUH IIPU PELLIEHUU reoMeTprudeckux 3aaad. [lonstue Hanoxxenus
OTHOCHUTCSI B IaHHOM KypC€ K YHMCIly OCHOBHBIX NMOHATHH. Jl0Ka3bIBaeTCs, YTO MOHATHUS HAJIOKEHUS
U JIBIDKEHUS SIBJISAIOTCS SKBHUBAJCHTHBIMU: JTFO00€ HAJOKEHUE SBISIETCS JBMKEHUEM IIOCKOCTU U
oOpaTHo. M3ydeHue 0Ka3aTesbCTBA HE SIBISICTCS 00s3aTENIbHBIM, OJHAKO CIEAyeT pacCMOTPETh
CBSI3b MIOHATUI HAJIOKEHUS U IBUKEHUS.

HavanbHble cBeieHus: U3 crepeomerpun (4 4.)

[Ipenmer crepeomerpusa. Muororpannuk. Ilpusma. I[lapamnenenunen. Huimmaap.
Konyc. Cepa u map.

OcHOBHasi 1eNb — T[O3HAKOMHUTH YyYalIUXCS C MHOTOTPAaHHHKAMHU; TEIaMH U
MOBEPXHOCTSIMH BpAIL[CHHSL.
006 akcuomax reomerpun (1 4.)

06 akcuoMax muaHumeTpuu. Hekoropele cBeieHUs O pa3BUTUU T€OMETPUU

OcHoBHast 1enb — JaTh Oojee TIyOOKOE TIPEACTAaBICHHE O CHCTEME aKCHOM
TUTAHUMETPUH U aKCHOMATHYECKOM METO/Ie

IMoBTOpenue (10 4.)

[TapannensHble npsiMeie. TpeyronbHUKH. YeTblpexyroabHUKU. OKpYKHOCTb.
OcHOBHas 1IeIb — HCNOJB30BaTh MATEMAaTHYECKUE 3HAHUS IS PEIICHHS Pa3InYHbIX
MaTeMaTHYECKHX 3a/1a4.

IlepeyeHb KOHTPOJIBHBIX padoT
Bxonnas kouTposibHast padorta Ne 1

Kontponbras padorta Ne 2 mo teme «BekTopbi».

Kontponbnas padota Ne 3 mo reme «MeToa KOOpAHMHAT.

KonTtponbras padoTta Ne 4 mo teme «COOTHOIIEHHE MEKTy CTOPOHAMH | YTJIaMU TPEYTrOJIbHUKA.
KonTtponbHas padota Ne 5 mo teme «JIimHA OKPY>KHOCTH | TIIOMIAIh KPyTa».

KonTtponpHas padota Ne 6 o teme «JIBrKeHUs».



KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHble: JIM4HOCTHBIE pe3yabTAThI
He pasjiesa YPOKa 4aCoB co/IepIKaHMsI Pe3yabTaThl No3HaBaTeJIbHbIE,
KOMMYHHKATHBHbIE, PeryJISITHBHbIE
IToBTOpEeHue 1 IToBTOpeHwUe. 1 Knaccudukarus Knaccudurmpyror Perynstuasie -  pabGorator 1o | OOBSICHAIOT camMmoMy cebe CBOM
24) TpeyronsHuku TPEYrOJIbHUKOB TIO | TPEyroJIbHUKH 10 | COCTaBJIEHHOMY IUIaHy, HCHONB3YIOT | HauOonee 3aMeTHBIE JOCTHXKEHHS;
yriiaM, CTOpPOHaM. | TMPH3HAKaM, Hapsay c OCHOBHBIMH U | IPOSIBISIIOT MO3HABATENBHBIH
OJeMeHTBI ONPECNSAIOT PaBHBIC U | JIONONHUTENbHBIE CPEJICTBA MONYYSHUSI | MHTEPEC K HW3YYCHUIO IIpeMera,
TpeyroJibHHUKA. No100HbIE, nndopmanmn.  [lo3HaBaTenbHBle - | cocobaMm penieHus Y4eOHBIX 3ajad;
[puznaku MPOU3BOJIST pacyer | COMOCTaBIISIOT u OTOMpAIOT | Jal0T  aJeKBaTHYID  OLEHKY W
paBeHCTBa JJIEMEHTOB. nHpopmanmro, MOJTYYEHHYIO U3 | CaMOOLIEHKY Y4eOHOH JesaTebHOCTH;
TPEYTrOJIbHUKOB. Ppa3HbIX HCTOYHHKOB. IOHHUMAKT IIPUYUHBI ycnexa B
IIpsimoyronbHbII KommyHMKaTHBHBIE - YMEIOT | y4eOHOM JeITeNbHOCTH
TPEYroJIbHUK. BBINOJIHATE Pa3InYHbIE POIH B TPYIIIIE,
Teopema COTPYAHHUYAIOT B COBMECTHOM
[Tudaropa pEIIeHUH 33]1aY.
2 [ToBTOpeHue. 1 [Mapamnenorpamy, | Knaccuduimpyror PerynaruBupie -  pabGorator  mo | OOBACHSIOT camoMy cebe CBOM
YeTbIpexyroiabH €ro CBOMCTBA U | YETBIPEXYTOJbHUKH COCTaBJICHHOMY IUJIaHy, HCIHOJIb3YIOT | OTIEIbHbIC Ommxaiiime LeH
UKH NpU3HaKu.  Bupmsl | mo NpU3HAKaM, | Hapsgy c OCHOBHBIMU U | caMOpa3BUTHS; MPOSIBIISTIOT
HapajuIeliorpaMMOB | ONPENEISIIOT  PaBHBIC | JOMOIHUTEIbHBIE CPEICTBA MOIYUYEHHSI | MOJIOKUTENBHOE  OTHOIICHHE K
U HUX CBOKMCTBAa M | JIeMEHTHl, mpoBomsaT | uHdopmammu. Ilo3HaBaTenbHBIE - | YpOKaM  T'EOMETPHH;  HOHHUMAIOT
HPU3HAKH. LEMOYKH COIOCTaBJISIIOT u OTOMpAIOT | MPUYMHBI ~ ycrmexa B  y4eOHOM
Tpanerus, BHUIBI | JOKA3aTEIbCTB u | nadopmaruio, MOJIYYCHHYIO U3 | JEATEIbHOCTH; [JAaloT aJIeKBaTHYIO
Tpanenui pacyeT 3JIEMEHTOB. pa3HbIX UCTOYHHUKOB. | OIIEHKY M CaMOOILIEHKY Yy4ueOHOH
KoMMyHHKaTHBHBIE - YMEIOT | JeATEeIbHOCTH; AHATM3UPYIOT
BBINOJIHATH Pa3JIMYHbIE POJIM B TPYIIIE, | COOTBETCTBHUE pE3yJIbTaTOB
COTPYIHUYAIOT B COBMECTHOM | TpeOOBaHUSIM KOHKPETHOW YueOHOU
peLIeHUH 3aay. 3aJauu
Bekropst (9 3 [onsTne 1 Bexkrop. N3obpaxarot u | PerynstuBaple -  pabortator 1o | OOBACHAIOT camMoMmy cebe cBoH
4.) BEKTOpA. Jmura  BekTopa. | 0003HA4aOT BEKTOPBI, | COCTABICHHOMY IUIaHY, HCHOJNB3YIOT | OTAEIbHBIE Omkaiinme LETH
PaBenctBO PaBenctBO HaXOJIT paBHbIE | HapsLy c OCHOBHBIMH U | CaMOPa3BHUTHS TIPOSIBIISIOT
BEKTOPOB BEKTOPOB. BEKTOPBI JIOTIOJIHUTENIbHBIE CPEJICTBA MOJYICHUS | TOJOXKHUTEPHOE  OTHOLIEHHE K
Konnunueapusie naopmanmn.  [lo3HaBaTenbHBIE - | ypOKaM  TE€OMETPHH;  HOHHMAIOT
BEKTOPEI COTOCTAaBIISIOT " OTOMpAIOT | MPUYMHBI ~ ycmexa B y4eOHOH
nHpopmanuro, MOTY4EHHYIO 13 | AEATENbHOCTH; JaloT a/IeKBaTHYIO
pa3HbIX WCTOYHUKOB. | OIEHKY W CaMOOIIEHKY Yy4eOHOH
KomMmyHuKaTHBHBIC - YMEIOT | JeATeNbHOCTH; AHATMBUPYIOT
BBINIOJTHATH Pa3JIMYHBIC POJIM B TPYIIIE, | COOTBETCTBHE pe3ysIbTaToB
COTPYIHUYAIOT B COBMECTHOM | TPeOOBAaHMSIM KOHKPETHOW YydeOHOH

PCHICHUH 3aaa4.

3a1a4n




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JINYHOCTHBIE Pe3yabTaThl
He pasjeJia ypoka 4acoB coiep:KaHUSA Pe3yabTaThI No3HaBaTeJIbHbIE,
KOMMYHHMKATHBHbIE, PeryJISITHBHbIE

4 OtkiaipIBaHue 1 OtkJaipIBaHue OTKnaabIBaIOT or | PerynsatuBHbIe - onpeaensioT Ienb | OOBACHAIOT caMoMmy cebe CcBoH
BEKTOpa oT BEKTOpa OT JAHHOH | JIroOoi TOYKU | y4COHOW NEITCTBHOCTH C IOMOIIbIO | HAauOoJIee 3aMETHBIC JOCTIDKCHHS,
JTAHHOU TOYKHU TOYKHU IUIOCKOCTH BEKTOp, | y4uTens u CaMOCTOSITEIBHO, | IPOSABISAIOT MO3HABATENIbHBIN

paBHBII JaHHOMY OCYLIECTBIISIIOT TIOMCK CpPEACTB €€ | MHTepeC K U3YYEHHIO IIpeaMeTa,
noctmwkenns.  [lo3HaBarenbHble - | crioco0aM pemieHus! y4eOHBIX 3ajad;
MEepefaloT CoJepKaHWe B CXKATOM M | JAlOT  aJeKBaTHYK  OLEHKY |
pa3BepHYTOM BUJIE. | CAMOOIICHKY Y4E€OHOH IesITeIbHOCTH;
KoMMyHUKaTHBHEIE - YMEIOT | MOHUMAIOT MPUYMHBI yclexa B
oopMIIITH MBICIM B YCTHOM | | yueOHOM JIeITellbHOCTH
[IMCbMEHHOU PEYN C Y4ETOM CUTyaluil.

5 Cymma  aByX 1 Crnoxenne Crpost cymmy U | PerynstuBuble -  paborator 1o | OObscHAIOT caMoMy ceOe CBOM
BEKTOPOB BEKTOPOB. 3aKOHbI | pa3HOCTh IBYX M Oojiee | COCTaBIEHHOMY IUIaHYy, HCIOJIB3YIOT | OT/AEIbHBIE ommwkaiime Lenn
3aKOHBI CJIOXKCHHUS. BEKTOPOB, MOJIbB3YIHOTCsA Hapsagy C OCHOBHBIMU )51 CcaMOpa3BUTHA, IIPOSABJIAIOT
CIIOXKCHUA HpaBI/IJ'IO IpaBUJIOM JAOIOJIHUTEIIbHBIC CPEACTBA NOJTYUCHUSA IMOJIO)KHUTCIIBHOC OTHOLICHHEC K
BEKTOPOB. TpeyrojabHHKa. TpeyrojbHHKa, nndopmanun.  [lo3HaBaTenbHBlE - | ypOKaM  MaTeMaTHKH; TOHUMAIOT

IIpaBuno napaJuienorpamma, COIOCTaBJISIIOT u OTOMpAIOT | MPUYMHBI  ycrmexa B y4eOHOM

napajuienorpaMma | MHOTOYTOJIbHHUKa UH(POPMALHIO, HOJIY4EHHYIO U3 | JESATENbHOCTH; JalOT aJeKBaTHYIO
pa3HbIX UCTOYHHUKOB. | OIEHKY M CaMOOLIEHKY y4ueOHOH
KoMMyHHUKaTHBHBIE - YMEIOT | JeATEIbHOCTH; AHAM3UPYIOT
BBINOJIHATH Pa3JIM4HbIE POJIM B TPYIIE, | COOTBETCTBHUE pe3yJIbTaToB
COTPYIHUYAIOT B COBMECTHOM | TpeOOBaHUSIM KOHKPETHOW YueOHOU
peLIeHUH 3aa4. 3aJauu

6 Cymma 1 Paznocth mByx | Ctpost pa3HocTh | PerynsatuBHele - omnpenpenstorT uenb | [Ipossisitor [I03HaBaTEJIbHBII
HECKOJIBKUX BEKTOPOB. BEKTOPOB, y4eOHOH HEATENPHOCTH C IIOMOLIBIO | MHTEpPEeC K M3YYEHHIO MaTEeMAaTHKH,
BEKTOPOB. [IpOoTHBOMONOXKHB! | MPOTHUBOINOIOKHBIN yUUTENA U CaMOCTOSITENBHO, | CIIoco0aM pelleHus y4eOHBIX 3aj1ad;
Beruuranue i BEKTOP BEKTOp OCYIIECTBIISIFOT IOUCK CPEICTB €€ | JaloT  IO3UTHBHYIO  OLEHKY H
BEKTOPOB noctwkenns.  Ilo3HaBatenpHBIE - | CaMOOLICHKY y4eOHOH AEATENbHOCTH;

MepearoT COAEPKAaHWE B CKAaTOM M | aJeKBaTHO BOCHPHHUMAIOT OLIEHKY
pa3BepHYTOM BUZE. | YUUTENA " CBEPCTHHUKOB;
KomMmyHuKaTHBHBIE - YMEIOT | aHAJIU3UPYIOT COOTBETCTBHE
ohopMIIAITH MBICIM B YCTHOH | | pE3yJIbTaTOB TpeOOoBaHUSIM
MUCEMEHHON PEYH C YIeTOM CUTYalluid. | KOHKPETHOW ydeOHOU 3a1auun

7 Pemrenne 3amau 1 3amaun Ha | Ctpost cymmy u | PerymaruBHble - B quasnore ¢ yuureneMm | [IposBisroT TIO3HABATEIEHBIN
«Cnoxenne u MIPUMEHEHHE pa3HOCTh ABYX M O0Jiee | COBEPIIECHCTBYIOT KPUTEPHH OIIEHKH M | MHTEPEC K H3YyYCHHIO MaTEeMaTHKH,
BBIYUTAHNE BEKTOPOB BEKTOPOB, TONB3YIOTCS | TONB3YIOTCS MMM B XOJIE€ OIEHKH M | croco0am pemreHrst yueOHbBIX 3a/1ad;
BEKTOPOB» TIPaBUIIOM camooneHkH.  [lo3HaBaTenbHBIE - | TAIOT  TO3WTHBHYIO  OIECHKY W

TPEYyroIbHUKA,
napajuiesorpaMma,

MpeoOpa3OBhIBAIOT MOJECIH C UEIbIO
BBISBJIEHUS 00Immx 3aKOHOB,

CaMOOIICHKY y4eOHOW NeSTeTHHOCTH;
aJICKBATHO BOCIIPHHUMAIOT OICHKY




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JINYHOCTHBIE Pe3yabTaThl
He pasjeJia ypoka 4acoB coiep:KaHUSA pe3yJbTaThI NMO3HABATEJIbHbIE,
KOMMYHHMKATHBHBIE, peryJsTHBHbIC
MHOTOYT'OJIbHHUKA OIPEACIAIONINX IPEIMETHYIO 00JIaCTh. | YUUTENS u CBEPCTHHKOB;
KomMmyHMKaTHBHBIE - yYMEIOT MIPH | aHAIM3UPYIOT COOTBETCTBHE
HEOOXO/JMMOCTH  OTCTaWBaTh  CBOKO | PE3YJIbTATOB TpeOOBaHUSIM
TOYKY 3pEHMs, apTYMEHTHUPYS €e. KOHKpETHOH yueOHOH 3a/1aun

8 IIpoussenenue 1 YMHOXEHHEe 3HatoT cBolicTBa | PerynsatuBHbie - ompenesior 1enb | OOBACHAIOT caMoMmy cebe  cBoH
BEKTOpa Ha BEKTOpa Ha YUCIIO. | yMHOXKCHHUSI ~ BEKTOpa | y4eOHOW JeATeNbHOCTH C MOMOIIBIO | HauOojiee 3aMETHbIE JIOCTIKEHUS;
YHCIIO. CaoiicTBa Ha  YHMCIO, YMEIOT | yUMTeNs u CaMOCTOSITEIBHO, | HPOSBISIOT MI03HABATENIbHBIN

YMHOXEHUS pemiaTb  3aJjayd  Ha | OCYIIECTBISAIOT IIOMCK CPEICTB €€ | MHTepeC K U3YU4EHHIO MpeaMera,
BEKTOpa HA YUCJIO | YMHO)KEHHE  BEKTOpa | JOCTIKeHWs.  [lo3HaBaTenbHble - | crmoco0am pelleHust yueOHbIX 3a/1ad;
Ha 4HCIIo MepealoT CoJiepKaHWe B CXKATOM M | JAlOT  aJeKBaTHYK  OLIEHKY |
pa3BEpHYTOM BUJIE. | CAMOOIICHKY Y4eOHOI IesITeIbHOCTH;
KOMMyHI/IKaTI/IBHLIC - YMEIOT IOHUMAKT MIPUYUHBI ycnexa B
ohOpMIIATE MBICIM B YCTHOH U | y4eOHOH AEATENbHOCTH
[IMCbMEHHOU PEYN C Y4ETOM CUTyaluil.

9 IIpumenenue 1 3anaun Ha | Pemator 3ajmaum  Ha | PerymstuBHple - paGotator  mo | [IposBisitor [I03HaBaTENNbHbBIN
BEKTOpPOB K HNpUMEHEHUE NPUMEHEHNUE 3aKOHOB | COCTABICHHOMY IUIaHY, WCIOIBb3YIOT | MHTEPEC K H3YYCHUI0 MaTeMaTHKH,
peLICHHIO 3a1a4 BEKTOpPOB CIIOXKCHUSI, BBIYMTAHUS | HAPALY c OCHOBHBIMHU U | cmocobaM peleHus ydeOHBIX 3az1ad;

BEKTOPOB, YMHOXCHUS | JIONOJHUTENbHBIC CPECTBA MONYYCHUS | JAIOT  TO3UTUBHYK  OLEHKY U

BEKTOpa Ha YUCIIO uHpopmanmy.  Ilo3HaBaTenbHBIE - | CAMOOLICHKY y4eOHOH AESATENbHOCTH;
CaMOCTOSITENILHO MIPEIONAratoT, Kakasi | aJlekBaTHO BOCIPHHUMAIOT OLIEHKY
uHbOpMAUs HYXKHA U PEIIeHHs | YYUTeNns u CBEPCTHHKOB;
y4eOHOl 3amaun. KoMMyHUKAaTUBHEIE - | aHANTU3UPYIOT COOTBETCTBHE
YMEIOT CHIyIIaTh JAPYTUX, TBITAIOTCSA | pe3ylIbTaToB TpeOOBaHMAM
NPUHAMATh JPYI'YI0 TOYKY 3pEHUs, | KOHKPETHOW y4eOHOM 3a1aun
TOTOBBI I3MEHHUTH CBOIO TOUKY 3PEHHSI.

10 Cpenuss TUHUA 1 [ousiTue cpenuelt | 3HawT, Kakoil OTpe3ok | PerymsruBHbie - onpeaensioT 1eidb | OOBSACHSIIOT camMoMy cebe CBOU

Tpanenun JVHUM Tpamlelyd. | Ha3bIBaeTCsd  CpelHEH | y4eOHOM [EeSITENbHOCTH C IOMOLIBIO | HaumOosee 3aMeTHBIE JOCTIKEHHS,
Teopema 0 | JIMHKEH Tpamenuy; | y4urens " CaMOCTOSITENBHO, | HPOSBIIAIOT MIO3HABATEJIbHBIH
cpenHer JTVHUH | GOPMYITHPYIOT U | OCYIIECTBIISIIOT TIOMCK CpPEACTB €€ | MHTepeC K H3YYCHUIO IPEIMeETa,
Tpanenun JOKa3bIBAlOT TeopeMy | mocTkeHus.  [lo3HaBaTenpHBIEe - | croco0am perieHust yueOHbBIX 3a/1ad;

O CpemHeW JIMHMM | TepefaloT COJCp)KaHWE B CKAaTOM M | JAIOT  aJeKBaTHYIO  OLEHKY |
Tpamnenun pa3BepHYTOM BHZE. | CAMOOIICHKY y4eOHOH IEesITEeNbHOCTH;
KommyHuKaTHBHBIE - YMEIOT | MOHUMAIOT TPHYMHBl  yCIEXa B
opopMISATP MBICIK B YCTHOW W | y4eOHOI NEeITEThHOCTH
MMCbMEHHOW PEYH C YIETOM CUTYalluil.

11 KouTponsHas 1 KouTpons u | [lpumenstor PerynstuBnple - onpenensitor 1enb | Ipossisor MO03HAaBATENbHBII

pabora Nel mo OLICHKa 3HAHMA U | TONY4YEHHbIE yueOHOI JEATENbHOCTH C TIOMOINBI0 | HHTEpeC K M3YYEHUIO MAaTEMaTHKH,

TEMC:

YMEHHI

TCOPCTUICCKUC 3HAHUSA

YUHUTCIIA n CaMOCTOATCIIBHO,

criocodam PCHICHUA y‘IC6HbIX 3agay,




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JIMYHOCTHBIE Pe3yabTAThI
He pasjeJia ypoka 4acoB co/IepKaHMS Pe3yabTaThI No3HaBaTeJIbHbIE,
KOMMYHHMKATHBHbIE, PeryJISITHBHbIE
«BekTopbn» Ha MPaKTHKe OCYLIECTBIISIIOT TIOMCK CpPEACTB €€ | JaloT  IMO3UTUBHYIO  OLEHKYy |
noctmwkenns.  [lo3HaBatenbHble - | CaMOOLGHKY y4eOHOH JesTeIbHOCTH;
MEepefaloT CoJIEpKAHUE B CXKATOM M | aJeKBaTHO BOCIPHHUMAIOT OLICHKY
pa3BepHYTOM BUJE. | yUuTeNns u CBEPCTHHUKOB;
KoMMyHUKaTHBHEIE - YMEIOT | aHAJIU3HUPYIOT COOTBETCTBHE
oopMIIITH MBICIM B YCTHOM H | pe3yJIbTaToB TpeOOBaHUIM
MIICBMEHHON peyy C YYE€TOM CUTYallMid. | KOHKPETHOW y4eOHOMH 3a1a4n
12 Koopnaunatsr 1 Koopnunatsr OnpenenstoT PerynstuBHble - B quanore ¢ yunreneMm | OOBACHAIOT caMoMy ce0e CBOH
Meton BEKTOpa. BEKTOpA, JUIMHA | KOOPAMHATHI TOYKH | COBEPILEHCTBYIOT KPHTEPHH OLICHKH M | HauOoyiee 3aMeTHBIC JOCTHIKEHHS;
KOOpAWHAT Pasnoxenue BekTopa. Teopema | MIOCKOCTH; TPOBOASAT | MOJB3YIOTCS HUMH B XOJ€ OIEHKH M | NMPOSBISIOT TIOJIOKUTETBHOE
(10 v) BEKTOpa no 0 pa3J0XKEHUU | OIepaluu Haj | camooueHkd.  Ilo3HaBarenbHbBIE - | OTHOLIEHHME K YPOKaM MAaTEMaTUKH,
JIBYM BEKTOpa IO JIBYM | BEKTOpaMH, CaMOCTOSITENIFHO MPEIOoNaratoT, Kakast | IIUPOKUH  MHTEpec K  HOBOMY
HEKOJUIMHEapH HEKOJUITMHEApHBIM BBIUHCISIIOT JUIMHY W | MHpOpMalMs HYyXHa Ui pelleHus | yieOHOMY Marepuany, crocodam
BIM BEKTOpaM BEKTOpaM KOOpAMHATHI BEKTOpa, | yueOHOM 3anaun. KOMMYHHKAaTHBHBIC - | pEIlIEHUs] HOBBIX YUeOHBIX 3ajad,
yromn MEXKAY | yMEIOT CIyllaTh IPYrHX, NPUHUMAThH | TOOpPOXKENaTebHOE OTHOIICHUE K
BEKTOpaMH JpYIyl0  TOUKYy 3pEHHUs, TOTOBBI | CBEPCTHUKAM; aJIeKBaTHO
WU3MEHUTDH CBOK TOUKY 3PEHHS. BOCIHPHHHUMAIOT OLEHKY YUHUTENs
13 CBs3p  MeXIy 1 HeiicTBus Haj | PacknagpiBaror BekTop | PerynstuBHble - cocraBisorT 1uiaH | IIposBisitor [103HaBaTEIIbHBII
KOOpAWHATaMU BEKTOpaMHU o JBYM | BBIIIOTHEHUS 3azad, pelIaloT | MHTEpeC K M3YYEHHIO IIpeaMeTa,
BEKTOpa u HEKOJITMHEaPHbIM 1po0IeMBbl TBOPYECKOTO U MOMCKOBOIO | cliocobaM pelleHHs] y4eOHBIX 3a1ad;
KOOpJMHATaMHU BEKTOpaM, Haxo#AT | XapakTepa. ITo3HaBatenbHbIC - | JaroT  aJeKBaTHYI0  CaMOOLIEHKY
ero Hayama H KOOPIMHATEl BEKTOpPA, | CAMOCTOATEIBHO MPEIOoIaraoT, Kakas | yueOHOH AesITeNbHOCTH; IOHUMAIOT
KOHILIa BBIIIONIHAIOT JeWCTBUA | MHGOpManWs HyKHA U pEIUeHHS | IPUYMHBI  ycmexa B y4eOHOH
HaJ BEKTOpaMH, | y4eOHOH 3amaun. KOMMyHHKAaTHBHBIE - | JEATEIBHOCTH; AHATM3HPYIOT
3aJlaHHBIMHU YMEIOT pu HEOOXOJUMOCTH | COOTBETCTBHUE pE3yJIbTaTOB
KOOpAWHATaMHU OTCTaWBaTh CBOIO TOYKY 3pEeHHs, | TpeOOBaHMSAM ydeOHOH 3amaun
apryMeHTHPYsI ee.
14 [Ipocrefimue 1 Koopnunater BreBonst tdopmynsl | PerynsatuBHbIe - cocTaBisioT IutaH | OOBACHAIOT camoMy cebe CBOHM
3a1a9u B BEKTOpA, KOOpDJWHAT  BEKTOpa | BBIIOIHEHUS 3an1ad, pemaT | OT/eNbHbIE Omkaiime LETH
KOOpJMHATAX. KOOPJMHATHI yepe3 KOOPAMHATHI €TO | MPOoOIeMbl TBOPYECKOTO U MOMCKOBOTO | CAMOPa3BUTHS,; MPOSIBIISIIOT
CepelMHBl OTpe3Ka, | KOHIA W Hayaja | Xapakrepa. ITo3HaBartenbHbIC - | MONOXXUTENPHOE  OTHOIICHWE K
JUTMHA BEKTOpA, | KOOPAWHAT CEPEAMHBI | CAMOCTOSTENBHO MPEAINOIArafoT, Kakast | ypokaM  MaTeMaTHKH,  LIMPOKHUH
paccTosiHiE MEXIy | OTpe3Ka, JUIMHBI | MHQOpPMALMsT HYKHa [UIl pEIIeHWs | HHTepec K  HOBOMY  ydeOHOMY
JBYMS TOUYKaMH BEKTOpa M pacCTOSHUA | ydeOHOH 3amaun. KoMMyHUKaTHBHBIE - | MaTepualy, CIOCO0aM  perIeHus
MEXIy IByMS TOYKAMH | YMEIOT B3IVIIHYTh Ha CHTYAI[MI0O C | HOBBIX y4e0HbIX 3am1ad;
WHOM TIO3MIMH ¥ JOTOBOPHUTHCS C | TOOPOXKENTATENbHOE OTHOIIEHHE K
JIFO/TBMY WHBIX TTO3HIIUH. CBEpPCTHHUKAM; aIeKBAaTHO

BOCHHPUHUMAKOT OLICHKY YYHUTCIIA




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JIMYHOCTHBIE Pe3yabTAThI
ue paszjesia ypoka 4acoB co/IepKaHMS Pe3yabTaThI NO3HABATeJIbHbIE,
KOMMYHUKATHBHbBIE, PeryJIsTHBHbIE
15 Pemenue 3amau 1 3amaun 1o Teme | Pemator 3amaum ¢ | PerynsrtuBaeie - pabGorator  mo | [IposBiusror TIOJIO>KUTEBHOE
1o TeMe: «Merton HIOMOLIBIO (opMyn | cocTaBieHHOMY IUIaHY, HWCIIOJNB3YIOT | OTHOIIEHWE K YPOKaM MAaTEeMAaTHKH,
«Meron KOOpJIMHAT» KOOpAMHAT  BEKTOpa, | HAPALY c OCHOBHBIMH U | IIUPOKHH  HWHTEpeC K  HOBOMY
KOOpJMHAT» KOOpAWHAT CEepelvHbI | JIONOIHUTENbHBIC cpeicrBa. | yueOHOMY MaTepualy, crocodam
OTpe3Ka, muHbl | [lo3HaBaTenpHbIE - 3alMCBIBAIOT | PEUICHHS HOBBIX YYEOHBIX 3ajad,
BEKTOpa M PACCTOSHUS | BHIBOABI B BHJE NpaBWiI "€CNH..., | JOOpOXKeJIaTellbHOE OTHOLIEHHE K
MEXIY aByms | To...". KOMMYHHMKaTHBHBIE - YMEIOT | CBEPCTHHKaM; a/IeKBaTHO
TOYKaAMHU. OpraHHM30BHIBATh y4eOHOe | BOCIPUHHMAIOT OLIEHKY Y4UTEIs
B3aMMOJICIICTBUE B TPYIIIE.
16 YpaBHeHue 1 YpaBHeHue BeBonsaT  ypaBHeHus | PerynasatuBuele - paGotator  mo | [Iposmistor MO3HAaBATENbHbIII
OKPY)KHOCTH. OKPY)KHOCTH OKPYKHOCTH U | COCTaBICHHOMY IUIaHY, HCIONB3YIOT | MHTEPEC K U3YUYCHHIO IIpeIMera,
17 YpaBHeHue 1 YpaBHeHue MIPSIMOH, CTpOST | Hapsaxy c OCHOBHBIMU u | criocobaM pemieHus Y4eOHBIX 3ajad;
IpSMOit npsIMOi OKPYKHOCTb U | IONIOJIHUTENbHBIC CpeiCTBa. | JAalOT  aJeKBaTHYI0  CaMOOLICHKY
MpsAMBIC, 3aJaHHBIC Ilo3HaBaTenbHBIC - COIOCTABISIOT H yqe6H0f/’I JACATCIBbHOCTHU, ITOHHUMAKT
ypaBHEHUSIMH oTOMparoT HHMOPMALUIO, NIONTYIEHHYIO | IPUYMHBI ycrnexa/Heycrexa B
18 Hcnone3oBanue 1 YpaBHeHUA Pewaror 3agaum ¢ | u3 pasHbIX UCTOYHUKOB. | y4yeOHOH JIESITENIbHOCTH;
ypaBHEHHUH OKPY>KHOCTH U | MCIOJIb30BaHUEM KoMMyHHUKaTHBHbBIE - YMEIOT | aHAJIM3UPYIOT COOTBETCTBHE
OKPY)XKHOCTH | npsIMOr ypaBHEHHI BBINIOJIHATH PA3JIMYHbIC PO B IPYIIIE, | Pe3YyJIbTaTOB TpeOOBaHMAM YyueOHOH
npsIMOi pH OKPYKHOCTH U MPSIMOW | COTPYAHMYAIOT B COBMECTHOM | 3a/1a4t
peLICHUH 33134 PEIICHUH 3aa4H.

19-20 | Pemenue 3amau 2 3amaud 1o TeMe | 3amUChIBAIOT PerynsiTuBHBIE - ONpeneNsioT Lenb | Beipaxaror IIOJI0’KUTENBHOE
c «Merton YpaBHEHMS MpPAMBIX M | y4eOHOH MHEATENBPHOCTH C IOMOLIBIO | OTHOIIGHHE K IPOLECCy ITO3HAHUS,
UCIIONB30BAHUE KOOpAMHAT» OKPY>KHOCTEH, YUHUTETS U CaMOCTOSITENBHO, | a/IeKBAaTHO OLICHUBAIOT CBOIO
M Meroza HCHOJIB3YIOT OCYILECTBISIFOT TIOUCK CPEICTB €€ | yUeOHYI0 AeATeNbHOCTD; IPHMEHSIOT
KOOpAMHAT ypaBHEHUS npu | goctmkeHus.  [lo3HaBaTenbHble - | MpaBWia AEIOBOTO COTPYAHMYECTBA

peLIeHnu 3ajay4, | IepefaloT CoAepKaHHe B CXKATOM,
CTPOSIT OKPY)KHOCTH M | BEIOOPDOYHOM M Pa3BEpHYTOM BHIC.
npsIMBIE, 3agaHHble | KOMMyHUKaTHBHBIE - YMEIOT
YpPaBHEHHSIMH. OpraHH30BHIBATh yaeOHoe
B3aUMOJENCTBHE B IPyNIIE.

21 KouTponsHas 1 KouTpons u | [lpumenstor PerynstuBHble - noHMMarOT npuuuHbl | Ipossistor M03HaBaTEIbHBII
pabora Ne2 mo OlICHKA 3HaHHWH H | MONy4YCHHbIE CBOETO HEycIleXxa M HaXOIAT CHOCOOBI | MHTEpeC K M3YYCHHIO IIpeaMera,
Teme: «Meton YMEHUH TEOpeTHYECKUE 3HAaHHS | BBIXOIA u3 9TOU CHTYallUH. | OLICHUBAIOT CBOIO y4eOHYI0
KOOpIUHAT» Ha MpaKTUKe [o3HaBaTenbHBIC - NEePeNaloT | ASSATENbHOCTD, NMPUMEHSIOT IpaBHia

COJIepIKaHue B CKATOM WM | JENOBOTO COTPYIHUYECTBA
pa3BepHYTOM BUJIE.

KoMMyHUKaTHBHBIE - YMEIOT CIyIIaTh
JPYI'uX, TPUHUMATh JAPYTYI0 TOUYKY




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JINYHOCTHBIE Pe3yabTaThl
ue paszjesia ypoka 4acoB co/IepKaHMS Pe3yabTaThI No3HaBaTeJIbHbIE,
KOMMYHHMKATHBHbIE, PeryJISITHBHbIE
3peHus], U3BMEHUTDH CBOIO TOUKY 3pEHUSL.
CooTrHomenn 22 Cunyc, 1 Cunyc, KocuHYC, | Beramcmsror cunyc, | PerynstuBHble - oOHapyxuBaloT W | [IpOSBISIOT YCTOWYMBBIA U IIUPOKUI
1 MEKIY KOCHHYC, taHreHc. OCHOBHOE | KOCHHYC, TaHreHc | GopMynupyrOT y4eOHyo TmpoOiieMy | MHTepec K CrocodaM — pelieHus
CTOPOHAMH H TaHIE€HC. TpuroHoMeTrpudeck | yrmoB or 0 go 180, | coBmecTHO c y4uTeIeM. | NO3HABATENBHBIX 3a/1ay,
yriaamu oe TOXKIECTBO. | JOKA3hIBAIOT OCHOBHOE | Ilo3HaBaTeNnbHBIE - COMOCTABIAIOT M | MOJOXHUTEIbHOE  OTHOLIEHHE K
TPEYroJILHUK Dopmynbl TPUTOHOMETPUUECKOE | OTOMparOT MH(POPMAIHIO, MONYYEHHYIO | YpOKaM MaTeMaTHKH, JA0T OLEHKY
a. NPUBEICHUSI. TOXJIECTBO, 3HAIOT | U3 Pa3HBIX HCTOYHHMKOB (CIIPAaBOYHUKH, | PE3YJILTATOB cBOEi y4eOHOM
CxansipHoe Cunyc, xocuHyc, | hopmyny mna | Unteprer). KomMMyHMKaTHBHBIE - | J€SITEIBHOCTU
MPOU3BEAeHN TaHTeHC YIJIOB OT | BBIYMCICHUS YMEIOT TIOHMMaTh TOYKY 3pEHHUs
e  BEKTOpoB 0? mo 1807 KOOpAMHAT TOUKH JIPYroro, CIymaTh JpyT Apyra.
(14 u)
23 OcHoBHOE 1 Cunyc, xocuHyc, | Beruucmustor cuHyC, | PerynarusHsle - B quanore ¢ yuureneMm | IIpyauMaror M OCBauMBarT  POJIb
TPUTOHOMETPUY Tanresc. OcHOBHOE KOCHHYC, TAHT'CHC COBEPLICHCTBYIOT KPUTECPUHN OLICHKH U 06yqa}0Luer0051; IIPOSABJIAIOT
ecKoe TpuroHoMmeTrpudeck | yrmoB or 0 go 180, | momp3yroTcds MMM B XOJA€ OLEHKH M | MO3HaBaTeIbHBIHM HHTEpEC K
TOXJECTBO. oe TOXJIECTBO. | JIOKa3bIBAIOT OCHOBHOE | caMOOLleHKH.  Ilo3HaBaTenbHBIE - | M3YUEHHIO IpeaMeTa; JIaroT
DopMmysl TPUTOHOMETPUUECKOE | 3alMCHIBAIOT BBIBOIBI B BMIE IPAaBUI | aJCKBAaTHYIO OLIGHKY CBOEH yueOHOI
MPYBEACHUS. TOXJECTBO, 3HatoT | "ecnu..., 10...". KOMMyHUKaTHBHbIC - | AEATEIbHOCTH
Cunyc, KocuHyc, | Gopmymy s | yMeroT oOpMIIATh MBICIH B YCTHOH H
TAHTEHC YIJIOB OT | BBIYUCICHUS MICbMEHHON pPEUd C Y4ETOM pPEUEBBIX
0? mo 180? KOOPJIMHAT TOYKH CUTYaIHii.
24 Dopmysl 1 DopMmynsl s | 3HaroT ¢dopmynsl | PerynatuBHble - B quasore ¢ yaureneM | OOBACHAIOT OTIMYMA B OLGHKAX
MIPUBENICHHU. BBIYUCIIEHUS npuBeeHUs; GOPMYITy | COBEPLICHCTBYIOT KPUTEPHH OLEHKH M | OXHOHW M TOH K€ CUTyallud pa3HbIMH
Dopmynsl Uit KOOPJMHAT TOYKH JULst BBIUMCIICHUS | TIONB3YIOTCS UMM B XOJE€ OLIEHKH M | JIIOJbMH, IPUHUMAIOT POJb yUEHHKA,
BBIYUCIICHUSA KOOpPAMHAT TOYKU camooneHku.  [lo3HaBaTenbHBlE - | MPOSABISIOT MO3HAaBATENbHbIN
KOOpJMHAT 3aMUChIBAIOT BHIBOJBI B BUJE IPaBWJI | MHTEPEC K U3YUEHHMIO IpeIMeTa
TOYKH «ecn ..., To ...». KoMmMyHuKaTuBHBIC
- yMeT 0o(OpMIIATH CBOM MBICIH B
YCTHOM M NMCbMEHHOM PEYU C y4ETOM
PEYEBBIX CUTYALIMI.
25 Teopema o 1 DopMyITEL, JokassBatoT Teopemy | PerynmsaruBHple - moHmMaioT mpuuuHBI | OOBACHAIOT camoMy cebe CcBOHM
TUTOIIA TN BBIpaXKaroIue 0 TUTOIIAZI | CBOETO HEycIlexa W HaXOMT CIOcoOBl | Hambosiee 3aMETHBIE TOCTHKECHHS
TpEyrobHUKA. TUTOIIA b TPEYyrobHUKA, BBIXO/Ia n3 3TOH CHUTYaIHH.
INouckoso- TPEyrobHUKA MPUMEHAIOT  Teopemy | I[lo3HaBaTenbHBIE - JIeTaroT
HCCIIEI0BATEHC Yyepe3 IBE CTOPOHBI | MPH PEIICHNUH 33129 npennonokeHne o0  wHpopMamy,
KA 3Tam 1o U Yrodl  MEexXIy KOTOpast Hy)KHa ISl peIIeHUs] yIeOHOH
TIPOEKTY HUMH 3agaun. KOMMyHHKaTHBHBIE - YMEIOT

«TpeyronbHUKH

KPUTHUYIHO OTHOCUTBCA K  CBOCMY




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JINYHOCTHBIE Pe3yabTaThl
ue paszjesia ypoka 4acoB co/IepKaHMS Pe3yabTaThI No3HaBaTeJIbHbIE,
KOMMYHHMKATHBHbIE, PeryJISITHBHbIE
OHU MHEHHIO.
noBcroay! !
26 Teopema 1 Teopema cunycoB. | [lokassiBatoT Teopemy | PerymsaruBHple -  pabGoraroTr 1o | OOBSCHSIIOT OTIWYUS B OICHKAx
CHHYCOB [Tpumepst CHHYCOB, TIPHUMEHSIOT | COCTaBICHHOMY IUIaHY, HCIIOJb3YIOT | OJHOM M TOH K€ CHTYyalll Pa3HbIMU
NPUMEHEHUS NP peleHn: 3a7a4 OCHOBHBIE u JIOTIOJTHUTENBHBIE | JIIOABMH, JAl0T aJIeKBaTHYIO OICHKY
TEOpEeMBbl CHHYCOB cpenctBa (CripaBoYHasi JIUTEpaTypa, | pe3yibTaram CBOEH y4eOHOM
JUIL  BBIYHCIICHUS cpenctBa MKT). I[lo3HaBaTenbHbIE - | IEATENBHOCTH, MPOSIBISIOT HHTEPEC K
9JIEMEHTOB COTOCTaBJISIIOT u OTOMPAIOT | MpeAMETy
TPEYyroJibHUKa nHpopmanmrio, MOJTYYEHHYIO u3
pPa3HBIX HCTOYHUKOB (CIpPaBOYHMKH,
Wntepuer). KommyHHMKaTHBHBIE — -
YMEIOT B3DJISIHYTh HA CHUTYAlMIO C
WHOM TIO3WLMU M JIOTOBOPUTHCA C
JJFOOAbMH UHBIX HO3HHHﬁ.
27 Teopema 1 3anaun Ha | IIpumensitor TeopeMsbl | PerynstuBHble - omnpenenstorT Lenb | IIposBIsIFOT ycTOMYMBBIA HMHTEpEC K
KOCHHYCOB UCIIOIb30BaHNE CHHYCOB U KOCHHYCOB | y4eOHOH JeATENBHOCTH, | CII0c00aM peleHHs MO3HaBaTeIbHbIX
TEOpPEM CHHYCOB W | NPH PEIICHHUU 33734 OCYIIECTBIISIFOT MOUCK CPEICTB €€ | 3a/ad, MOJ0XKUTEIbHOE OTHOIIEHHE K
KOCHUHYCOB jpoctwkenus.  Ilo3HaBatenbHble - | ypOKaM MaTeMaTHKH
MepeaoT COJACpIKaHUE B  CXKATOM,
BBIOOPOYHOM U pa3BEpHYTOM BHJE.
KoMMyHHKaTHBHBIE - YMEIOT
MPUHAMATh TOUKY 3pEHHS APYToro
28 Pemenne 1 3amxauu Ha | Pemaror 3amaun Ha | PerynstuBHble - mnpenmenstor uenb | OObSCHSAIOT camMoMy cebe  CBOM
TPEyroJIbHUKOB HCTIONb30BaHNE UCIIOJIb30BaHNE y4eOHOH HEATENFHOCTH C MOMOLIBIO | OTHEbHBIE Ommxaiime LEH
TEOpPEM CHHYCOB U | TEOPEM CHHYCOB M | YUHUTEIs U CaMOCTOSITENBHO, | CAMOPa3BUTHUS, MPOSBIIAIOT HHTEpEC
KOCHHYCOB KOCHHYCOB OCYIIECTBIISIFOT IOUCK CPEICTB €€ | K H3y4eHHI0O MpeAMeTa,  JaioT
JoctwkeHna.  Ilo3HaBatenpHBIE - | TTOJIOXKHTEIBHYIO OLICHKY "
COMOCTaBIISIOT " OTOMPAIOT | CaMOOILIEHKY pe3ysbTaTamMm
nH(popmanuro, MOTY4EHHYIO n3 | AeATETHHOCTH
pasHBIX HCTOYHMKOB, 3allMCHIBAIOT
BBIBOJIBI B BHJE NMPABHI «ECIH ..., TO
.». KoMMyHWKaTHBHBIE - yMEIOT
B3MNISHYTh Ha CHTYallMl0 C HWHOH
MO3UIIMN ¥ JIOTOBOPUTHCS C JIFOABMH
WHBIX TTO3UIINI.
29 W3meputenbHBI 1 Mertonst pemrenus | IIpoBomst PerynsituBapie - pabGorator 1o | OOBSACHAIOT camoMy cebe CBOHM
e paboTsI. 3aj1a4, CBA3aHHbIE C | M3MEPHUTEIbHBIC COCTaBJICHHOMY IUIaHy, HCIONB3YIOT | HanOonee 3aMETHBIE IOCTIKEHHS;
TpancnsiunoHH W3MEpPUTENBHBIME | paboThl, OCHOBaHHBIE | OCHOBHBIC u JIOTIONIHUTENbHBIE | TIPOSIBIISIIOT TIOJIO’KUTEIBHOE




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JIMYHOCTHBIE Pe3yabTAThI
ue paszjesia ypoka 4acoB co/IepKaHMS Pe3yabTaThI No3HaBaTeJIbHbIE,
KOMMYHHMKATHBHbIE, PeryJISITHBHbIE
o- paboramu Ha WCIIONIb30BaHUU | CPEJNICTBA nH(popManuK. | OTHOLNIEHHE K YpOKaM MaTeMaTHKH,
0(hOpMHTEITBCK TeopeM cHuHycoB, u | [lo3HaBaTenbHBIC - nepearoT | MIMPOKHH  HWHTEpEC K  HOBOMY
uil  Jtam  mo KOCHHYCOB COZIep)KaHWE B C)KaTOM, BHIOODOYHOM | yueOHOMY MarepHaiy, crocodam
MIPOEKTY I pa3BepHyTOM BHJE. | peIICHUS] HOBBIX YUeOHBIX 3ajad;
«TpeyronsHUKH KoMMyHHKaTUBHBIE - YMEIOT TIpH | TOOpOXKENaTeJbHOE OTHOIIEHHE K
OHH HEOOXO/JMMOCTH  OTCTaMBaTh CBOIO | CBEPCTHUKAaM; JalOT  aJIeKBaTHYIO
noscroy!!!» TOYKY 3peHHs, apryMEeHTHpYys €€, | OICHKY y4eOHOH JAesTeTbHOCTH
TIOATBEPXK/Iasi apryMeHThl pakramu.

30 Pemenne 3amau 1 3anaun Ha | [Tomp3yroTcs PerynstuBuble - ompeznenstor 1enb | OOBACHAIOT caMoMy ce0e  CBOH
1o TeMe: UCIIOIb30BaHHE TEOpeMaMH CHHYCOB W | y4eOHOW JeATeNbHOCTH C MOMOIIBI0 | Haubojiee 3aMEeTHbIE JIOCTIIKEHUS;
«CooTHOIIEHUS TEOPEM CHHYCOB U KOCHHYCOB npu y4uTeis u CaMOCTOATCIIBHO, IIPOABJIAIOT TTIOJIOXKHUTCIIBHOC
MEXTy KOCHUHYCOB pelieHrH 3aJad  Ha | OCYIIECTBJISIOT TIOMCK CpPEACTB €€ | OTHOIIEHHE K YPOKaM MaTeMaTHKH,
CTOpOHaMH )41 pemeHue JOCTHXXCHUA. Ilo3HaBaTenbHBIC - H_II/IpOKI/Iﬁ HHTEPEC K HOBOMY
yriiaMu TpEYroJIbHUKOB, 3aMMChIBAIOT BBIBO/IBI B BWJE INMPaBWI | yueOHOMY Marepuany, crocobam
TPEYTOJIbHUKAY HaXOIsT wromany | "ecnu..., To...". KOMMyHUKaTHBHbIE - | pelICHHS HOBBIX Y4YEOHBIX 3ajad;

TpEeyrolbHHUKa U | yMEIOT  OpraHW30BHIBaTh  y4eOHOE | HOOpOXKENIaTeNbHOE OTHOIIEGHHE K
napaJuienorpamma B3aUMOJIEIICTBHUE B TPYIIIIE. CBEPCTHUKAM; JAIOT  aJIeKBaTHYIO
yepe3  CTOPOHBI U OLICHKY Y4eOHOH AeATeIbHOCTH
CHHYC yIia

31 Pemrenne 3amau 1 Bagaun Ha | Pemaror 3amauy, | PerynaruBHele - cocTaBisitoT IUiaH | OOBSCHSIOT OTIMYUST B OLIGHKaX
o TeMe: HCTIONb30BaHNE CTPOSIT YIJIBL, | BBIIOMHEHUS 3aJaHUil COBMECTHO C | OZHOW M TOM K€ CHUTyallMH pa3HbIMU
«CooTHOLIEHNA TEOpPEM CHHYCOB U | BBIYHCISIIOT YUHUTENEM. ITo3HaBatenbHbIC - | moapMH, MPOSBIISIIOT
MEXIY KOCHHYCOB KOOpAMHATBl TOYKHM C | 3alMCHIBAIOT BBIBOABI B BHAE INPaBWJI | ITO3HABaTEIbHBIN UHTEpeC K
CTOpOHAMH U MIOMOILBIO CHHYCA, | «ECNH ..., TO ...». KOMMYyHUKaTHBHBIC | U3YUEHHIO npenMera, JIaroT
yrilaMu KOCHHYCa M TaHTeHca | - yMEIT Oo(OpMIIATH CBOM MBICIHM B | aJeKBAaTHYIO OLEHKY CBOEH ydeOHOM
TPEyroJIbHUKa» yria, BBIUHUCIISIOT | YCTHOM M MHCBMEHHOM pedH C y4e€TOM | JIEesITENbHOCTH

TUIONIA b PEUEBbIX CUTYaLHHL.
TPEYrobHUKA T10 IBYM

CTOpOHAM ¥ YIIIy

MEXIy HUMH, PEIIaroT

TPEyrOJIbHUKH;

OOBSICHSIOT, YTO TaKOe

yrom MEXIY

BEKTOpaMH.

32 Yron  mexnmy 1 [MonsTne yrna | 3HatoT ~ ompeneneHue | PerynatuBHBIE - onpenensioT nenb | [loHmMarT HeoOXOIMMOCTh y4eHHS,
BEKTOPaMH. MEXIy BEKTOPaMH, | CKaJsIpHOTO yueOHOH JIEATENIHOCTH, | OCBaWBAIOT " MPUHAMAIOT
CkaisipHOe CKaJIsIpHOE TIPON3BEACHHA OCYIIECTBIISIIOT TIOMCK CPEICTBA €€ | COUMAIBHYIO pOJIb OO0y4aromierocs,
TIPON3BEACHHE TIPOU3BEACHHE BEKTOPOB, ycnoBue | poctivkennsi.  Ilo3HaBarenbHBIE - | HaroT AICKBaTHYIO OLICHKY




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JIMYHOCTHBIE Pe3yabTAThI
He pa3jeJia ypoka 4acoB co/IepKaHMS Pe3yabTaThI No3HaBaTeJIbHbIE,
KOMMYHHMKATHBHbIE, PeryJISITHBHbIE
BEKTOPOB. BEKTOPOB M  €r0 | MEPHEHIUKYJIPHOCTH | AENAIOT HPEANONOKEHHS 00 | pe3ynbTaTtam cBOEH y4eOHol
CBOIACTB, BEKTOPOB. nHopmanmy, KOTOpas HYyKHa ISl | JeITElbHOCTH
CKaJISIPHBIN pelIeHus y4eOHOH 3a/1a4n.
KBaJpaT BEKTOpa KoMMyHUKaTHBHBIE - YMEIOT
OTCTamBaTh CBOIO TOYKY 3peHHs,
apryMeHTHpysl  ee,  IIOATBEPXKAaTh
apryMeHThl pakramu.

33 CkaJsipHoe 1 [onsiTne Beipakator ckanspHoe | PerynstuBHbIe - MOHUMalOT NpUUUHBI | OOBACHSIIOT camMoMy cebe CBOM
IPOU3BE/ICHHE CKaJISIPHOT O MPOU3BE/ICHHE CBOET0 Heycllexa M HaxOJAT cHocoObl | Hambolee 3aMeTHble JOCTIKEHUS,
BEKTOPOB U €TI0 IMpON3BEICHUA BEKTOpPOB B BbIXOJa us3 3TOMU CUTYyalluu. IIPOABJIAIOT MO3HaBaTEIbHBIN
CBOMCTBa BEKTOpPOB B | KoopauHataX, 3HatoT | [lozHaBaTenbHbIC - JIeNatoT | MHTepeC K U3Y4YEHHIO IIpenMera,

KOOpJIMHATaX U €ro | ero CBOICTBa, YMEIOT | mpenmnonoxeHue o0 uHopManuy, | AaroT aJIeKBaTHYIO OLICHKY
CBOMCTBA pelaTh 3a1a4u KOTOpasi Hy)KHa JUI PeIleHus y4eOHOH | pe3ysbTaToB CBOEH y4eOHoM
3aJa4yHu. KOMMyHI/IKaTI/IBHLIe - YMEIOT | ACATECIIbHOCTU
KPUTHYHO OTHOCHUTBCS K  CBOEMY
MHEHHIO.

34 [Ipumenenue 1 3amayn Ha | 3HatoT  ompezeneHue | PerynstuBHble - noHMMaroT npuduHbl | OOBACHAIOT camMoMy cebe CBOM
CKaJISIPHOTO HNpUMEHEHUE CKaJISIPHOT O CBOETO Heycllexa M HaXOIAT cHocoObl | Haubolsiee 3aMeTHbIE TOCTIKEHHS
IPOU3BEICHUS TEOpEM CHHYCOB U | NPOU3BEICHUS BBIXOZIa u3 3TOH CHUTYallHH.

BEKTOpPOB K KOCHUHYCOB U | BEKTOPOB, ycnosue | IlozHaBaTenbHble - JIeTaroT
PpELIEHUI0 CKaJISIPHOTO NEpIeHANKYISAPHOCTH | Ipeanoiaokenue o0  uHbopManuu,
3ajau. TIPOU3BEICHUS BEKTOPOB, BBIPAXAIOT | KOTOpasi Hy)KHA JUIS PelleHHs yaeOHOH
Opranusanus BEKTOPOB CKaJIsIpHOE 3amaun. KoMMyHHMKaTHBHBIE - YMEIOT
MIPOEKTHOM MPOU3BE/ICHHE B | KPUTHYHO OTHOCHUTBCS K CBOEMY
JeATEITbHOCTH. KOOpAMHATaX, 3HAIOT | MHEHHIO.

3aKIII0YUTENbH ero cBoiicTea

Bl HTaIl

35 KontponsHas 1 Kontpons u | llpumensror PerynstuBasile -  pabGorator 1o | OOBSCHAIOT camoMy cebe CBOHM
pabora Ne3 mo OlICHKAa 3HAaHUH U | MONyYCHHBIC COCTaBJICHHOMY IUIaHy, HCIONB3YIOT | HauOonee 3aMETHBIC JIOCTHKEHHUS,
TeMe: yMEHHH TEOPETUIECKNUE 3HAHMS | OCHOBHBIC u JIOTIONTHUTENbHBIE | TPOSIBIISIOT MIO3HABATENbHBIN
«CooTHomeHne Ha MPaKTHKE CpencTBa MONy4YeHUs] WHGPOpMAIMU. | HHTEpPEC K M3YYEHHWIO IIpeaMeTa,
MEXIY [To3HaBaTenbHBIC - nepenaroT | AaloT aIEKBaTHYIO OLICHKY
CTOpOHAMU U coJiep)KaHue B cXKaToOM WM | pe3yabTaToOB cBoEil yueOHOIA
yriamu pa3BepHYTOM BHZE. | IEATEIbHOCTH
TPEYrONbHUKA) KomMmyHuKaTHBHBIC - YMEIOT

OTCTamBaTh CBOIO TOYKY 3pEHHS,
apryMEHTHPYsl €€,  TIOATBEPKAaTh

apryMeHThl (pakTamu.




HaumenoBan Ne Tema ypoka Kos-Bo | DiemeHTBI IIpenmeTHbIe MetanpeameTHbie: JIMYHOCTHBIE Pe3yabTAThI
He pasjeJia ypoka 4acoB coiep:KaHUSA pe3yJbTaThI NMO3HABATEJIbHbIE,
KOMMYHHMKATHBHBIE, peryJsTHBHbIC
Jauna 36 [IpaBunbpHbIIH 1 ITonstue 3nator  ompeneneHue | PerymstuBHele - pabGorator 1o | J[alOT HONOKHTENBHYIO aJIeKBaTHYIO
OKPYKHOCTH MHOT'OYTOJIBHUK NIPABHIIBHOTO MPaBUIBHOTO COCTaBICHHOMY IIIaHy, HCHOIB3YIOT | CAMOOLEHKY HA OCHOBE 3aJaHHBIX
U  IUIOIAIb INouckoso- MHOT'OYTOJIbHUKA. MHOTOYT'OJIbHHUKA OCHOBHBIE u JIOTIOTHUTENBHBIE | KPUTEPUEB  YCIEIIHOCTH — y4eOHOM
kpyra (11 1) HCCIIEI0BATEIIBC dopmyna JUISL CpencTBa Iyl MoydeHus MHpopMaluy | IeaTelbHOCTH, HIPOSIBIISIOT
KA 3Tam 1o BBIUMCIICHUA yIja (cripaBoyHasi JUTEpaTypa, CpEACTBA | MMO3HABATEIbHBIN HHTEpEeC K
IIPOEKTY [IPaBWIBHOTO N~ HKT). Ilo3HaBaTenbpHBIE - 3aMMCHIBAIO | MPEIMETY
«I"'eomerpuueck YTOJIbHUKA BBIBOJIBI B BHJIE MPABUJ «ECIH ..., TO
ue MapKeTbD) ..». KoMMyHuKaTHBHBIE - yMEIOT
OTCTauBaTh CBOIO TOYKY 3pEHHUS,
apryMeHTHpYs ee.
37 OKpY)XHOCTB, 1 Teopemsl 00 | 3HatoT M npuMeHstoT | PerynstuBHBIe - cocTaBusitoT 1iaH | [IposBisior MOJIOKHUTENBHOE
OIMCaHHAs OKpY>KHOCTH, Ha MpPaKTHKEe TEOpPEMY | BBHIMOJHEHHS 3aJaHUN COBMECTHO C | OTHOLIEHHE K YpOKaM MaTeMaTHKH,
OKOJIO OIMCAaHHOM OKOJIO | 00 OKPY)XHOCTH, | yuuTeneM. [lo3HaBaTenbHble - AENAIOT | MIMPOKMHA HHTEpPEC K  CIocodam
MPaBUIBLHOIO MPaBUILHOIO OIKMCaHHOU OKOJIO | MpeAnoioKeHuss 00 uHpOpManuy, | pemieHus HOBBIX Y4eOHBIX 3ajad,
MHOT'OYTOJIbBHUK MHOT'OYTOJIbHUKa " IMpaBUJILHOTO KoTOpasd HY>XHa JJIA pEeUICHUA TMOHUMArOT MPUYINHBI yCII€Xa B cBoOEH
a OKPY>KHOCTH, MHOTOYI'OJIbHUKA. IIpEeIMETHON yueOHOI 3a/au. | y4eOHOU JesTEeNbHOCTH
BIIMCAHHOW B HETO KoMMyHHKaTUBHBIE -  NOHHUMAIOT
TOYKY 3pEHHs APYTOTo.
38 OKpY>XHOCTB, 1 Teopemsl 00 | 3HalOT M TUpUMEHSIOT | PerynsTvBHbIe - COCTaBISIOT IUIaH | [IpOSIBISIIOT yCTOHYMBBIN U HIMPOKHUA
BIIICAaHHas B OKPYKHOCTH, Ha MpaKkTHKE TEOpeMY | BBINOJHEHHS 3aJaHUd COBMECTHO C | MHTEpeC K clocodaM  peIeHUs
MIPaBUIBHBIH OIMCaHHOM OKoJIo | 00 OKPY)KHOCTH, | YUUTEIEM. Ilo3HaBatenbHbIC - | IO3HABATENBHBIX 337a4, AaJIeKBATHO
MHOT'OYTOJIbHUK IIPaBUIIBHOTO BITCAaHHOU B | MEPENaloT COJAEpKAaHWE B CXKATOM, | OLCHUBAIOT  pE3yabTaThl  CBOEH
MHOTOYTOJIbHUKA W | TPaBUIbHBIN BBIOOPOYHOM HIJIM Pa3BEpPHYTOM BHJE. | YUeOHOH NeATeNbHOCTH, OCO3HAIOT M
OKPYKHOCTH, MHOT'OYTOTbHUK KoMMyHHKaTHBHBIE - YMEIOT | IPUHUMAIOT  COLMAIbHYIO  pOJNb
BIIMCAaHHOM B HETO OTCTauBaTh CBOI TOYKY 3pEHHUS, | YUCHHKA
apryMeHTHpysl €€,  IIOATBEPXKAaTh
apryMeHTHl (PaKTaMu.
39 OKpy>XHOCTS, 1 Teopemsr 00 | 3HatoT W mpuMeEHSIOT | PerymsatuBHBIe - ompemensror 1ens | OOBACHAIOT caMoMy ceOe  cBoH
OIMCaHHas OKPYKHOCTH, Ha TMpPaKTHKE TEOpeMbl | yueOHOH JIEATENbHOCTH, | OTAEIbHBIC Omkaiime LETH
OKOJIO OIMCAaHHOM OKoJIO | 00 OKPY)KHOCTH, | OCYIIECTBJSIIOT IIOMCK CPEACTB €€ | caMOpa3BUTHS, MPOSIBIISIIOT
MIPaBUIIBHOTO MIPaBUIIBHOTO BIIMCAaHHOU B | mocTipkeHus.  llo3HaBaTenbHBIE - | MONOXKUTENBHOE  OTHOIICHWE K
MHOTOYT OJIbHHK MHOTOYTOJIbHUKA W | TIPaBHIBHBINA 3aMMChIBAIOT BBIBOJBI MPABMI "€CIH..., | ypOKaM MaTeMaTHKH, JIaroT
a W BIHCaHHAS OKPYKHOCTH, MHOTOYTONBHHK; 00 | TO...". KommyHHKaTHBHBIE - | caMOOIIEHKY  pe3yNbTaToB  CBOEH
B HETO BITMCAHHOM B HETO | OKPY>KHOCTH, OpraHW30BHIBAIOT ydeOHOe | yueOHO#H NeITeNbHOCTH
OIKCaHHOKN OKOJIO | B3aMMOJEWCTBUE B IPYIIIE.
MIPaBUIIBHOTO
MHOTOYTOJTbHHKA
40 DopMynsl I 1 DopMyIsl, 3nator ¢Gopmynsl s | PerynstuBaele - pabortator  mo | OOpscHsIOT camoMy cebe  CBOHM
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BBIYHCIICHUS CBS3BIBAIOIINE BBIUHCIICHUSA yIila, | COCTaBICHHOMY IUIaHy, HCIIONB3YIOT | Haubojee 3aMeTHbIE JOCTIKEHUS,
IUIOLIA U IUIOA b U | IUIOAAX U CTOPOHHI | OCHOBHBIE u JIOTIOJTHUTENbHBIE | MPOSBIISIOT MO3HABATENIBHBIN
NIPABUIILHOTO CTOPOHY MPaBUIBHOTO cpeacTBa b6 £ MONy4EeHUs | MHTepeC K U3YYCHHIO IIpeaMeTa,
MHOTOYTOJIBHUK NIPABHIIBHOTO MHOTOYT'OJIbHHUKA u | uapopmarmu.  [lo3HaBaTenbHBIE - | JAIOT aJIeKBaTHYIO OLIEHKY
a, €ro CTOPOHBI MHOIOYTOJIbHUKA C | paJdyca BIMCAaHHOW B | MEPENAIOT COAEPKAHUE B CXKATOM, | PE3YIbTATOB cBOeH y4eOHOH
u panuyca panuycaMu HEro OKPY)KHOCTH, | BBIOODOYHOM U PAa3BEPHYTOM BHIE. | AEATEIBHOCTH
BITMCAaHHOW BITICAaHHOW U | BBIBOAAT ux u | KomMyHUKaTHBHBIE - YMEIOT
OKpY>KHOCTH OIMCaHHOU MPUMEHSIOT IpU | OTCTauBaTh CBOIO TOUKY 3pEHUS,
OKpYKHOCTEH pelleHnH 3a1a4 apryMeHTHpys  ee,  IOATBepXkaas
(hakTamu.

41 Iloctpoenue 1 3anaun Ha | BeiBogsT u | Perynatusuple - B guanore c | Ilpossisitor [I03HaBaTENbHbBIN
MpaBUJIbHBIX IMOCTPOCHUEC MPpUMEHAIOT npu YYUTEIIEM COBEPUHICHCTBYIOT KPUTCPUU HHTEPEC K H3YUCHUIO MATEMATHKH,
MHOT'OYTOJIbBHUK MpaBUJIbHBIX PECICHN N 3aJa4 | OUCHKU W TIOJB3YIOTCI HMH B XOA€ CHOCO68.M peuICHuA y‘{e6HbIX 3aja4,
OB MHOT'OYT'OJIBHUKOB d)OpMyJ'lI)I IJIomaau. OLCHKH nu CaMOOILICHKH. JarT TMO3UTHBHYIO OLCHKY H

Crpost  mpaBwibHble | [lo3HaBaTenbHbIC - HEepefaloT | CaMOOLICHKY Y4eOHOH IeaTeNbHOCTH,

MHOI'OYTOIbHUKH COZIEp’KaHUE B C)KAaTOM, BBIOOPOYHOM | aJ€KBaTHO BOCHPHHUMAIOT OLIEHKY
WIN pa3BEepHYTOM BUJIE. | YUHUTENA u CBEPCTHHKOB,
KoMMyHHKaTHBHBIE - YMEIOT | aHAIU3UPYIOT COOTBETCTBHE
KPUTHYHO OTHOCHTBCA K CBOEMY | pe3yJIbTaToOB TpeOOBaHMAM YyueOHOH
MHEHHIO. 3a/1a4u

42 Jnuna 1 dopmyna  ATUHEI | 3HAIOT ¢dopmysnbl | PerynstuBable - paborator 1o | [IposBistor IOJIO’KUTENBHOE
OKPYKHOCTH. OKPYKHOCTH. JUIMHBI OKPYKHOCTH U | COCTaBJICHHOMY IUIaHYy, MCIIOJIB3YIOT | OTHOIIEHHE K YPOKaM MaTeMaTHKH,
TpancnsunoHH Dopmyna IOyTH | Iyru OKPY)XHOCTH, | Hapszty c OCHOBHBIMH U | IIUPOKUH  HHTEpeC K  HOBOMY
o- OKPYKHOCTH INPUMEHSIOT WX TP | JIONOJHUTENbHBIE cpeicTBa. | yueOHOMY MaTepualy, crocodam
0 OPMUTEIBCK peLIeHuN 3a1a4 ITo3HaBaTeNnbHBIE - CONOCTaBIAIOT W | PELICHUS HOBBIX y4eOHBIX
uil  Jtanm  mo orOuparoT nHpopMaluio, OMYUYECHHYIO | 3a/1a4.100pOXKenaTebHOe
MIPOEKTY u3 Ppa3HbIX WCTOYHUKOB. | OTHOIICHHE K CBEpPCTHHKAM,
«I'eomerprueck KomMmyHuKaTHBHBIE - YMEIOT | aZieKBaTHO BOCIPHHUMAIOT OLIEHKY
1€ MapKeTbD) BBINIOJHATH Pa3IMYHbIC POJIM B TPYIIIE, | YUUTENA,  IOHUMAIOT  IPUYUHBI

COTPYIHWYATh B COBMECTHOM PELICHUH | ycliexa B yueOHOH JeaTenbHOCTH
yueOHOIl 3a1a4m.

43 [Tnomans kpyra 1 DopMyITEI 3HaT topmynbl | PerynstuBHBIE - MOHUMArOT NpUUMHB | OOBSACHAIOT caMoMy ce0e CBoOH
[Tnomans IUTONIaaM Kpyra M | IJIOM[aAM  Kpyra H | CBOETO HEycliexa M HaXOIAT CIocoObl | Hambomee 3aMETHBIC JIOCTHKEHHUS,
KpPYTrOBOTO KpPYTOBOTO CEKTOpa | KPYyroBOrO  CEKTOpa, | BBIXOZA n3 3TOH CUTYaIll{. | TIPOSIBIISIOT MO3HABATENbHBIA
CEeKTOpa npuMeHsatoT wux 1pu | [lo3HaBaTenbHBIE - JIETTafoT | MHTEPEC K U3YYCHHIO TIpenMerTa,

pelIeHnn 3a1a4 npennonokeHne o0  nHpOpMaIWy, | JaroT aIeKBaTHYIO OLICHKY
KOTOpast Hy)KHa JJISl PEIIeHUs] yaeOHOH | pe3yabTaToB cBoeH yueOHOI
3agaun. KOMMYHHKaTHBHBIE - YMEIOT | JIEATEIbHOCTH
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44 Pemenue 3amau 1 3anaun Ha | [Ipumentost ¢opmynsl | PerynstuBHble - moHuMaroT npuduHbl | OOBACHAIOT caMoMy cebe CBOM
«Jnna NIpUMEHEHNE JUIMHBI OKPY)KHOCTH W | CBOETO HEyCIleXa M HaXOJT CIOcoObl | Hamboliee 3aMETHBIC TOCTHKECHHS
OKpY>KHOCTH. dbopmyn JUIMHBI | IyTH OKPY)KHOCTH U | BBIXOJa u3 3TOM CUTYyallHH.

[Tnomans OKPY>KHOCTH u | popmynsl  tuiomagu | [To3HaBarenbHbIE - JIeNaoT
Kpyra» JUTMHBI OYTd | Kpyra ¥ KpYroBOro | mpeanoiokeHue o0  wuHpopManmy,
OKPY>KHOCTH CEKTOpa IpU pEIIeHWH | KOTOopas Hy>KHa JUIs pelIeHus yueOHOoH
3a1a4 3amaul. KoMMyHHKaTHBHBIE - YMEIOT
KPUTUYHO OTHOCUTBCSI K CBOEMY

MHCHUIO.

45 Pemenue 3anau. 1 Jnuna [MpumentosT ¢Gopmynbl | PerynsTuBHble - COCTaBISAOT IUIaH | [IPOSIBISIOT YCTOWYMBBINA U IIUPOKUIA
Opranuzanus OKPY>KHOCTH. JUIMHBl OKPYXXHOCTH U | BBIIOTHEHUS 3a/ad, pemanT | uHTepec K  crmocobaMm  perieHus
MPOEKTHOM ITnomanp kpyra JOYTM OKPY)XHOCTH U | MpOOJIEeMbI TBOPUECKOTO U MOUCKOBOTO | TO3HABATEIBHBIX 3a/1a4,
JIeSITeNbHOCTH. dbopMynsl  mIOmAAM | XapakTepa. ITo3naBaTensHbIC - | MONMIOXXUTENBPHOE  OTHOIIEHHE K
3aKII0YUTENbH Kpyra M KpPYroBOTrO | CaMOCTOSITENIbHO IPEIONaraoT, Kakas | ypokam MaTeMaTuKy, JIaroT
BIf 3TalN CEeKTOpa MpHU peuleHud | MHpopManus HyXKHA U peIUeHHd | aJeKBaTHYIO OLIEHKY pe3yJbTaToB

3a71a4 yueOHoM 3a7aun. KoMMyHHUKaTHBHBIC - | CBOCH y4eOHOU JIesITeNbHOCTH
YMEIOT B3IVISIHYTh Ha CUTYaIMI0 C
WHOM TIO3MLUM U JOTOBOPHUTBHCS C
JIFOJIbMH WHBIX TTO3HLIUH.

46 KontponsHas 1 Kontpons u | llpumensror PerynsituBHble - ompenesiior 1enb | OOBSCHAIOT OTIMYMS B OLEHKax
pabora Ned o OLICHKA 3HAHMA U | IONY4YEHHbIE yueOHOM JIeSITENIBHOCTH, | OJHOW U TOW € CUTyalMd pa3HbIMU
Teme:  «/lnuHa yMeHHH TEOPEeTUYECKUE 3HAHMA | OCYIECTBIIAIOT IIOUCK CpEACTBAa €€ | JIIOJbMH, MPOSBIISIIOT
OKPYXKHOCTH U Ha MIPaKTHKe noctwkenua.  Ilo3HaBatenbHble - | MOJNOXHUTENBHOE  OTHOLIEHHE K
IUIOIIA b 3aMUChIBAIOT BHIBOJBI B BHUJE IIPaBHJI | ypoKaMm MaTeMaTuKH, JIaroT
Kpyra» «ECN| ..., TO ...». KOMMyHUKaTUBHBIE | MTOIOXUTEIBHYIO OLICHKY "

- YMEIOT BBINOJIHATH PAa3IWYHBIE PONU | CAMOOLICHKY pe3ylbTaToOB y4eOHOU
B rpymre, COTPYAHUYATH B | AEATETHHOCTH
COBMECTHOM PEUICHHUH 3a4a4H.
JABuxenue (7 47 OtobpaxeHue 1 IlonsiTne OOBsICHSIOT, YTO Takoe | PerynsTuBHBIE - COCTaBISIOT IUIaH | [IpOSBISIOT YCTOMYMBBIA M IIMPOKUI
q) IUTOCKOCTH  Ha oTOOpakeHNs oToOpakeHne BBIIIONTHEHNSI 33/laHMH COBMECTHO C | MHTEpPEC K CrocodaM — pemieHHs
ceos. IlonsTne TUTOCKOCTH Ha ce0s | mIocKocTh Ha cebs, | yunteneM. [lo3HaBaTenbHBIE - CTPOST | MO3HABAaTENbHBIX 3a7ad, aJEKBaTHO
JIBYDKCHUS 1 IBIDKEHHE 3HAIOT  ONpeneNieHHE | MPEANoNokKeHnsT 00 uH(opManuy, | OEHWBAIOT  PE3yAbTAaThl  CBOEH
JBIDKCHUS IUIOCKOCTH | KOTOpasi ~ HYXHa A pelIeHHs | ydeOHOHM JesITeNbHOCTH, OCO3HAIOT U
MpeIMETHOU yueOHOI 3aJaud. | OPUHUMAIOT  COLUAIBHYID  POJb
KomMmyHuKaTHBHBIC - YMEIOT | yYEeHHKa
OTCTaWBaTh CBOK TOYKY 3pEHMI,
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KOMMYHHMKATHBHbIE, PeryJISITHBHbIE

apryMeHTHpYsl  ee,  IIOATBEPXKAaTh

apryMeHThl pakramu.

48 Cummerpust. 1 OceBas u | [Ipumensitor cBolicTBa | PerynaruBHble - MOHMMAaOT NpUUUHBI | OOBACHSIIOT camMoMy cebe CBOHM
[Mouckoso- LEHTpaIbHas JIBYDKEHUH Ha | CBOEro Heycrexa M HaxoAsiT cIocoObl | Hambojee 3aMeTHhIE JOCTHKEHUS,
HCCIIE/I0BATEIBC CUMMETpPHs TIPaKTHKE; BBIXO/1a u3 ITOM CHUTYallMH. | TPOSBISIOT MO3HABATENbHBIH
KU JTanm  mo JIOKa3bIBAIOT, yro | [To3HaBaTenbHbIC - JENaloT | MHTepeC K M3YYCHHUIO IIpeAMeTa,
MPOEKTY «B oceBasl W IIEHTpaJbHAs | MpEAnojokeHne o0 wuH(pOpMaIyH, | Jal0T a/IeKBAaTHYIO OLICHKY
Moze — CUMMETpHsl SIBIISIFOTCS | KOTOpasi Hy)KHa JUIsl pelieHus ydeOHOH | pe3ysibTaToB cBoei y4eOHOH
reoMeTpust!» JIBIDKCHUSIMH. 3anaun. KOMMyHHKaTHBHBIE - YMEIOT | JIESITENbHOCTH

KPUTHYHO OTHOCHUTBCS K CBOEMY
MHCHUIO.

49 [NapannensHbIi 1 Hewxkenue Guryp ¢ | OOBSCHAIOT, 4TO Takoe | PerynsTuBHbIe - MOHMMArOT NMpuU4WHBI | OOBSACHAIOT camoMy ce0e CBOM
HepeHoc. HIOMOLIBIO napajuiebHBbIH CBOET0 Heycrexa M HaxoIsT CHocoObl | Haubonee 3aMeTHBIEC JOCTHKEHUS
[ToBopot HapajuIeIbHOro HepeHoC MU MOBOPOT, | BBIXOJA u3 ITOM CHUTYaIIHH.

nepeHoca JIOKa3bIBAIOT, yro | [lo3HaBaTenbHbIE - JeNaloT
HapaJiienbHbIN npennoiaokenue o0  uHbopManuy,
IEePEeHOC W TIOBOPOT | KOTOpasi Hy)KHA JUIs PelleHus ydeOHOH
SBIISIFOTCSI 3anaun. KoMMyHHMKaTHBHBIE - YMEIOT
JBKCHUSIMU KPUTHYHO OTHOCUTBCS K CBOEMY
TUIOCKOCTH. MHEHHIO.

50 [apanmnensHeIi 1 IToBopot Crpost o0pasbl ¢uryp | PerynsTuBHblE - COCTAaBISIOT IUIaH | [IPOSIBIISIOT YCTOWYMBBINA U IIUPOKUI
TIEpeHOC. npu CHMMETPHSX, | BBIIOJHEHMS 331a4, pelIeHus MpobJieM | MHTepeC K  clocodaM  pereHus
IToBopot HapaIenbHOM TBOPUYECKOT0 U MIOMCKOBOTO XapakTepa. | MO3HAaBaTEIbHBIX 3ajad, aJeKBaTHO

nepeHoce u mosopote. | [lo3HaBaTenbHbIE - NepeaioT | OLEHUBAIOT  pE3yiabTaThl  CBOEH
Pemarp  3amaunm ¢ | comepKaHHE B CXKaToM, BBIOOPOYHOM | y4eOHOH AEATENBHOCTH
NPUMEHEHHUEM WITH pa3BEpHYTOM BHUJIE.
JIBHYKEHUM. KoMMyHUKaTUBHBIE - YMEIOT CIyLIaTh

IpYruX, MPUHUMATh APYTYH0 TOUKY

3peHHsl.

51 Pemenne 3amau 1 3amaun c | [Ipumensitor Teopemsl, | PerymstuBaple -  paborator 1o | OOBSICHAIOT camoMy cebe CBOHM
1o TeMe: MIPUMEHCHHEM OTpakaroIye COCTaBJICHHOMY IUIaHy, HCIONB3YIOT | HauOonee 3aMeTHBIE JOCTIKEHHS;
«/IBIKeHnD) JBYDKCHUS CBOICTBA PAa3MMYHBIX | HAPALY c OCHOBHBIMH 1 | TPOSIBIISIOT MO3HABATEIbHBIN

BHIOB JIBIDKCHUH JIOTIOJTHUTENIBHBIE CPEJICTBA MOIYYCHUSI | MHTEPEC K U3YYCHHIO TIpenMeTa,
napopmanmu.  [lo3HaBaTenmpHBIE - | crmoco0aM pelieHrst Y9eOHBIX 3ajad;
COMOCTAaBIISFIOT " OTOMpAIOT | Jaf0T  a/JeKBaTHYI0  OLECHKY W
nHpopmanuro, TIOTY4EHHYIO W3 | CaMOOILIEHKY Y4eOHOH NeaTebHOCTH;
pa3HbIX WCTOYHUKOB. | IOHUMAIOT IMPUYMHBI yclexa B
KoMmMmyHUKaTHBHBIC - YMEIOT | y4eOHOH IesTeNbHOCTH
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BBINIOJIHATH Pa3InYHbIC POJIH B IPYIIIE,
COTPYAHUYAIOT B COBMECTHOM
pelieHn: 3a1a4.
52 Pemenune 3amau 1 3agauu ¢ | Pemaror 3amaum  Ha | PerymsartuBaele -  pabGorator 1o | OOBSICHAIOT camMoMy cebe CBOM
1o TeMe: NpUMEHEHNUEM KOMOMHAIIMIO  JIByX— | COCTaBICHHOMY IUIAHY, WCIOIB3YIOT | OTIENbHBIE Oommkaiinme LeTH
«/IBWwKeHUsD» JIBYDKEHUSI TpeX BHUJOB JIBW)KEHHH; | HAPSIY c OCHOBHBIMH U | caMOpa3BHUTHSL TPOSIBIISIIOT
NPUMEHSIOT CBOMCTBA | JIONOJHUTENbHBIE CPEJICTBA MONYYCHHUS | TIOJIOKHUTEIFHOE ~ OTHOIIEHHWE K
JIBYDKEHUH st | uHpopManmu.  [lo3HaBaTenpHBIE - | ypOKam  I€OMETPUM;  MTOHUMAIOT
pelIeHus MPUKIaTHBIX | COTIOCTaBIISIOT u OTOMpAIOT | MPUYMHBI  ycriexa B y4eOHOM
3a1aq nHpopmanmro, MOJTYYEHHYIO U3 | JEATENBHOCTH; JAlOT aJeKBAaTHYIO
pa3HbIX WCTOYHUKOB. | OIEHKY M CaMOOIICHKY Yy4eOHOil
KoMMyHUKaTHBHBIE - YMEIOT | JesTeNbHOCTH; aHAM3UPYIOT
BBINOJIHATH Pa3jIMIHbIC POJIA B I'PYIIIIC, COOTBCTCTBUC PE3yabTaTOB
COTPYAHUYAIOT B COBMECTHOM | TPpeOOBAaHMSIM KOHKPETHOH Y4eOHOI
pelIeHrH 3a1ay. 3a/1a4n
53 KontponsHas 1 Kontpons u | [Ipumensior PerynsituBnple - paborator 1o | OOBACHAIOT caMoMy ceOe CBOH
pabora Ne5 mo OLICHKAa 3HaHUH U | MONyYeHHbIE COCTaBJICHHOMY IIJIaHy, HCIHOJIb3YIOT | OTIEIbHbIC Ommxaiiime LeH
TEMe: yMEHHH TEOPEeTUYECKUE 3HAHUA | HapsLy c OCHOBHBIMHU U | caMOpa3BUTHS; MPOSIBIISIIOT
«/IBrKeHUS» Ha MIPaKTHKE JIOTIOJIHUTENIBbHBIE CPEJCTBA MOIYUCHUS | TOJIOKUTEIBHOE  OTHOLIEHHWE K
uapopmanmy.  [lo3HaBaTenbHBIE - | ypOKaM  I€OMETPHM;  ITOHHUMAIOT
COTIOCTaBJISIIOT u OoTOMpArOT | MPUYMHBI  ycrexa B y4eOHOH
UH(POPMALHIO, MOJIYYCHHYIO U3 | JEATENbHOCTH; JAroT a/IeKBaTHYIO
pa3HbIX UCTOYHHUKOB. | OIIEHKY M CaMOOILIEHKY Yy4ueOHOH
KoMMyHHKaTHBHBIE - YMEIOT | JeATeIbHOCTH; AHATM3HPYIOT
BBINOJHATH Pa3JIMYHbIE POJIM B TPYIIIIE, | COOTBETCTBHUE pE3yJIbTaTOB
COTPYIHUYAIOT B COBMECTHOM | TPpeOOBaHUSIM KOHKPETHOW YueOHOU
pELICHIH 3a7a4. 3aJa9u
HavanbHble 54 IIpenmer 1 IIpenmer 3HaI0T mpeamer | PerymaruBeple - ompenemstor menb | OOBSICHAIOT camoMy cebe CBOHM
CBeleHUs1 U3 CTEPEOMETPHH. CTEPEOMETPHSL. CTEPEOMETPHH; y4eOHON AEATETBHOCTH C TIOMOLIbIO | HAMOOJEEe 3aMETHBIC JIOCTHIKEHUS
cTepeoMeTpu MHororpaHHuK MHororpaHHUK OCHOBHbIE (uUrypsl B | yuurens " CaMOCTOSITENBHO, | HPOSBIIAIOT MIO3HABATENbHBIN
u (44) u TIPOCTPAHCTBE; OCYIIECTBIISIFOT IOMCK CPEICTB €€ | MHTEpeC K M3YYEHHWIO IIpeaMeTa,
TIOHSTHE noctmwkenns.  Ilo3HaBatenbHble - | crtoco0aM pemieHust ydeOHbBIX 3a7ad;
MHOTOTPAaHHHKA,BBITYK | TIEPEAAIOT COAEpKAHHE B CXATOM M | JAlOT  aJeKBaTHYIO  OIEGHKY H
Jble W HEBBINYKIBIC | pa3BEPHYTOM BHZE. | CAMOOIICHKY yIeOHOH AEsTENbHOCTH;
MHOTOTPaHHHUKU KomMmyHuKaTHBHBIC - YMEIOT | MOHMUMAIOT TPHYMHBl  yCTEXa B
opopMISATP MBICIK B YCTHOW W | y4eOHOI NEesITEThHOCTH
MMCbMEHHOW PEYH C YIETOM CUTYaluil.
55 ITpuszma. 1 [Tpusma. 3HaI0T noHstue | PerynstuBuele -  pabortator 1o | OOpsAcHAIOT camMoMy cebe CBOHM
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[Mapamtenenume [Mapamienenumen npu3Ma, COCTaBJICHHOMY IUIaHy, HCIOJIB3YIOT | OTIeJbHbIE Ommwkaiinme LeTH
. CaoiicTBa napajulelenunel U uX | Hapsgy c OCHOBHBIMH U | CaMOpa3BHUTHSL TPOSIBIISIIOT
rapaJiesierure OCHOBHBIE DJIEMEHTHI; | JIONOIHUTENbHBIE CPEJICTBA MONYYCHHUS | TIOJIOKHUTEIFHOE ~ OTHOIIEHWE K
Ja CBOIiCcTBa nndopmanmu.  [lo3HaBaTenbHBIE - | ypOKaM  MAaTE€MaTHKH; ITOHHMAIOT
napajuieJenunesna COTOCTaBJISIIOT u OTOMpAIOT | MPUYMHBI  ycriexa B y4eOHOM
56 Tena 1 3HaroT Tena BpamieHus | HH(opMaIuio, MONTYYCHHYIO U3 | ICSITEIBHOCTH; JAalOT aJCKBaTHYIO
BpaIIEeHHUSI. M WX  DJEMEHTHI, | Pa3HBIX WCTOYHUKOB. | OI[EHKY W CaMOOIIEHKY Yy4eOHOH
Hunmuaap. pemator 3agaun  Ha | KoMMyHHKaTUBHBIE - YMEIOT | JesTeNbHOCTH; aHAM3UPYIOT
Konyec. pacuer JJIEMEHTOB | BBITIONHSTH Pa3IMYHbBIC POJIM B TPYIIIE, | COOTBETCTBHE pe3y/bTaToB
57 Cdepa. mrap 1 ¢uryp. COTPYAHUYAIOT B COBMECTHOM | TPpeOOBAaHMSIM KOHKPETHOH Y4eOHOI
06 akcuomax | 58 06  akchomax 1 AkcroMsl [ony4ator cBenenus o | PEIICHNUM 3a]1ad. sajiain
reometrpuu (1 reOMETpUU IUIAHUMETPUU cucTeme aKCHOM
4.) IUIAHUMETPUH,
AKCHOMAaTHYECKOM
METOJIE.
IHoBTOpEHUE 59 TpeyronbHuUKH. 1 3 npu3Haka | Jloka3pIBaroT PerynsatuBHble - NMOHMMAOT NpUUYUHBL | [IpOSIBISIFOT yCTOMUYMBBIN U IIMPOKUL
(10 4.) IIpusHaku paBeHCTBA PaBEHCTBO, HCIIOJNB3Ysl | CBOETO HEyCIlleXa M HaXOJT CIOCcOObl | MHTEpeC K  CrnocodaM  perieHHs
paBeHCTBa TPEyroJIbHUKOB NPU3HAKYU PaBEHCTBA BBIXOZIa u3 3TOH CUTyallUd. | IO3HABATEIbHBIX 3ajad, aJeKBaTHO
TPEyroJIbHUKOB ITozHaBatenbHbIE - HepeatoT | OLEHUBAIOT  PE3yiabTaThl  CBOEH
60 [onobue 1 IMpusHaku noxodust | JIokaspiBaroT Mox00We | COTEpiKaHHe B CKATOM M Pa3BEPHYTOM | ydEOHOH AeATEIbHOCTH
TPEyroJIbHUKOB TPEyroJIbHUKOB TPEYTONBEHHUKOB, Buzie. KoMMyHUKaTHBHBIE - YMEIOT
PpaccUUTHIBAIOT ohOpMIIATH MBICIHM B YCTHOH H
HEU3BECTHBIC MUCBMEHHOMN PEYH C y4€TOM CUTYyalni.
3JIEMEHTBI
61 [TapannensHeie 1 [Ipm3Haku Jloka3bIBatoT
MpsAMBbIe napaieaIbHOCTH HapaJlIebHOCTh
MPAMBIX,  BBIYUCISIIOT
yIJIBl  TIPU  J@HHBIX
TIPAMBIX
62 YeTbIpexyroibH 1 [IpsMoyronbHUK, Pemator  3amaunm ¢
HKH KBajpart, pomO, | NCTIONB30BAaHUEM
TapasesorpaMm, CBOICTB JTAHHBIX
Tparenus duryp
63 TInowmann 1 Dopmybl Beruucnsgor wiomanm
TIomaaen BCeX | Quryp
M3BECTHBIX
YETBIPEX YT OJIBHUKO

B
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64 Cexymne u 1 Teopemsr o | PaccuutsiBaror

KacaTelbHbIe KacaTellbHBIX U | OTpE3KH Xop1,
CEKYIINX KacaTeJIbHbIX.

65 Urorosas 1 VYmMeror npumenaTs | Haxoauts TaHIeHC
KOHTPOJIbHAS MOJTyYeHHBIE yria, IJIOIIA b
pabora 3HaHMA Ha Tpanenun

TpaKTHKE.
[IpumenstoT
TEOPETHUUECKUIA
Martepuar,

U3 Yy4EHHBIH B
TeueHne Kypca
reoOMeTpHH 8
Kiacca npH
peleHuu
KOHTPOJIBHBIX
BOIPOCOB

66 OKpyXHOCTb. 1 Brircannstii u | Pemaror 3amaum  Ha
Brncannslii LEHTPAJIbHBIN YIUIBl | pacyeT LEHTPaIbHBIX U
yroiu BIMCAHHBIX YITIOB

67 Brmcanuele u 1 CBoiicTBa Pemraror  3amaun ¢
ONMCaHHbIC BITHCAHHBIX U | IpUMEHEHHEM CBOMCTB
YeTBIPEX YT OJbH OIHCAaHHBIX BIMCAHHBIX u
UKH YeTHIPEXYTOJIbHUKO | OMHUCAHHBIX

B YeThIPEX YT 0JIbHUKOB

68 Brocannele  u 1 I'eomerpuueckue Pemator 3amaumn kypca
ONIMCaHHbIC ¢burypst Ha | OCHOBHOM MIKOJIBI
YeTBIPEX YT OJIbH IUIOCKOCTH W HX

UK

CBOICTBa




HroroBasi koHTpoIbHAsI paboTa no reomMerpuu (9 kiaacc)
BapuaHTl

Ha npsimoii AB B3sita Touka M. JIya MD — Guccektpuca yrna CMB. HU3BectHO, uto 2DMC = 41°. Haiinure
yroin CMA. OTBer gaiite B rpaaycax.

LenTp oKkpy)HOCTH, ONTMCaHHOM OKoJ0 TpeyronbHuka ABC, nexur Ha ctopone AB. Haiinute yron ABC, ecnu
yroi BAC pasen 30°. OTBer naiite B rpagycax.

B tpamneruu ABCD usBectHo, uto AD = 7, BC = 5, a e€ mnomans paBHa 72. Haliaute momane tpanenyu BCNM,
rae MN — cpennss muaus Tparnenuu ABCD.

4.

(9] A
Haiinmure Tanrenc yria AOB , A1300paXEHHOTO Ha PUCYHKE.

5. Kakoe 3 creayromux yTBepKIeHU BEpHO?

1) CyMMa yTII0B BBEIITYKIIOTO YETHIPEXYTOJBHIKA paBHA 360 rpamycam.

2) CpenHsist TUHUS TPALICHIUH PaBHA CyMMeE €€ OCHOBaHHIA.

3) JIro6oii mapasuiennorpaMM MOXKHO BITHCATh B OKPY)KHOCTb.

6. OcHoBanus Tparenuu paBHbI 16 u 34. Haitnure oTpe30K, COSAMHSIONNIN CepeANHBI TUaroHaNeH TPATeIuu.

7. B octpoyronsHoM TpeyronsHike ABC mpoBeeHbI BEICOTHI BBy CCy. JokaxwTe, 94TO yrisl CC1B,
u CBB, paBHBEIL.



8. Menuana BM tpeyronpanka ABC paBHa 3 u sBIIsieTCS TMaMETPOM OKPYKHOCTH, Tiepecekarorieii croporny BC B
eé cepennHe. Haiimure nuamerp onrcanHoi okpy)XxHOCTH TpeyronsHuka ABC.

BapunaHTt2

A C
(o)
B tpeyronsHuke ABC ysgecrho, uto ZBAC =438 JAD Ouccextpuca. Haliqure yron BAD_ Orger

JlafTe B Tpagycax.

¢ B B yron C Benmunnoit 57° Biucana oKpy>KHOCTh, KOTOpasi KACAeTCsl CTOPOH yriia B
toukax A u B, Touka O - meHTp okpyxxHoctu. Haliqure yronm AOB. OtBer nalite B rpamycax.

3.
A1
Haiigure rutomanp Tpamnemyn, n300paxEHHON Ha PUCYHKE.
4.
L
(el A

Haitgure Tanrenc yria AOB , M300paXEHHOTO HAa PUCYHKE.

5. Kakoe 3 creayromux yTBepKIeHUH BEpHO?
1) lnaronany mapajuienorpaMma paBHBL
2) [Tnomrams poMba paBHa MPOU3BEJACHHUIO €T0 CTOPOHBI Ha BBICOTY, MPOBEAEHHYIO K 3TOM CTOpPOHE.
3) Ecnu 1Be CTOPOHBI M YTOJ1 OJHOT'O TPEYrojJbHUKA paBHBI COOTBETCTBEHHO JIBYM CTOPOHAM U YTy APYroro
TPEYroJbHUKA, TO TAKHE TPEYTOJBHUKH PaBHBI.

Ecnu ymeeporcoenuii HecKOIbKo, 3anuwume ux Homepa 8 nopsoke 803pacmanusl.

6.



C\M
/X

A H D
B tpaneunu ABCD GokoBsie ctopoHs! AB n CD paBuel, CH — BbIcOTa, IPOBeNEHHAS K OOIBLIEMY
ocHoBanuio AD. Haiiqure mnny otpeska HD, ecnu cpennss muaus KM tpanernuu paBHa 16, a MeHbIee

ocHoBanue BC paBHo 6.

7.

4 D ETC Ha cropone AC tpeyronasauka ABC BeiOpanbl Touku D u E Tak, uto
orpe3ku AD u CE paBnsl (cM. pucyHok). Okazaiock, uto otpe3ku BD u BE toxe paBHbI. Jlokaxwure, 9To

TpeyronbHUK ABC — paBHOOEIPEHHBIH.

8. Tpu OKpYyXHOCTH, paIlyChl KOTOPBIX paBHEI 2, 3 u 10, monmapHo KacaloTcs BHEITHUM oOpa3oM. Haitnute
pamuyc OKpy>KHOCTH, BIIMCAHHOW B TPEYTOIBHUK, BEPIIMHAMH KOTOPOTO SIBJISIFOTCS] LIEHTPHI 3TUX TPEX

OKPYKHOCTEH.



