MUHHUCTEPCTBO ITPOCBELIEHUSI POCCUMACKOM ®EJIEPALIANA
Munucreperso o6pazoBanus u Hayku [lepmckoro kpasi
Yupasaenue o6pasosanus aaMuancTpauni CHBHHCKOr0 MyHHIHNIAILHOTO
oKpyra

MBOY “Exkatepununckas COII™

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Metoauyeckum BamectuTens aupektopa  JIMpexTop
0636}1WGM yuHuTeleH 1o Y% @}%p

a g e /BapaHOB HC,

Bparuukosa T.C. Bparunkosa T.C, [IPHKas Ne 196-ox 0t «01» 09
npotokon Ne 1 ot «30» 08 2023 r.
2023 1.
PABOYASI ITPOI'PAMMA

yuebHoro kypca «I'eomerpus»

Uit oOyqarommxes 9 kiacca

¢. Ekatepununckoe 2023



MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/I€NOB IIKOJLHON MAaTeMaTUKH, UMEIOIINI CBOEH I11eJIbI0 00ECIICUUTh N3YUEHUE
CBOMCTB U pa3MepoB (PUTyp, WX OTHOIICHHH U B3aUMHOE PACIIOJIOKEHHUE, OMUPACTCS Ha JIOTMYECKYI0, JOKa3aTelbHYIO
auHuio. LleHHOCTHP M3y4YeHHs TeOMeTpUM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs 3aKIO4YaeTcs B TOM, YTO
OoOy4aromuicsl y4uTCS MPOBOAUTH JOKa3aTeIbHbIE PACCYXACHHS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3bIBATh
UCTUHHBIE YTBEP)KICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYKIACHHUS «OT NMPOTUBHOIO», OTIUYATH
CBOICTBa OT MPU3HAKOB, (HOPMYJINPOBATh OOPATHBIEC YTBEPKICHUS.

Bropoii 1enpl0 u3ydeHHs TEOMETpPUM SBJSICTCS HCIIOJIb30BAaHHME €€ KaKk MHCTPYMEHTa IpU pPEUIeHHH Kak
MaTEMaTUYECKUX, TaK U MPAKTHUYECKHX 3aJa4, BCTPEYAIOIIMXCS B peasbHON Xu3HU. OOywaromuiics JOHKEH HAyYHUThCS
ONpEEIUTh T'€OMETPUUECKYI0 (UTYpy, OmHMCaTh CJIOBAaMHM JAHHBIM 4YEpPTEX WM PUCYHOK, HANTH IUIOIIAIb 3€MEJIbHOTO
y4acTKa, paccuuTaTh HEOOXOAUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOels WM TpeOyeMble pa3Mephl rapaxka s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAA JUHUS B M3yuyeHUU reoMeTpuu. I[lpu permieHnn 3anad mpakTUYECKOTO
XapakTepa OOy4YaloIIMKCS YYUTCS CTPOUTh MAaTEMaTUUYECKHME MOJENHM peajbHbIX >KU3HEHHBIX CHUTYallMil, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe Ba)xHO MOAYEPKUBATH CBA3M T'€OMETPUHU C APYTMMHU y4EOHBIMU MpEAMETaMH, MOTHUBUPOBATH HCHOJb30BATh
OINpesie/ieHUus] TeOMETPUUECKUX (UTyp W TIOHSATHH, JAEMOHCTPUPOBATH NMPUMEHEHHE MOJYyYEHHBIX YMEHUH B (u3uke u
TEXHUKE. OTH CBsA3M HauOoyiee sSpKO BUIHBI B Temax «Bekropb», «TpuroHomerpumuyeckue COOTHOUIEHHs», «Meroa
koopauHa™ U «Teopema [Tudaropar.

VYyebnsiii kypc «I'eoMeTpusi» BKIIOYAET CIEIYIOLUIME OCHOBHBIE pa3zelibl coaepxanus: «['eomerpuyeckue Quryps u
UX CBOMCTBay, «VI3MepeHHEe TeOMETPHUUECKHX BEIMUMHY», «JleKapToBbl KOOpAMHATHI Ha IUIOCKOCTHY», «BeKTopb»,
«/IBmxenus mrockocTny, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yuebHnoro kypca «l'eometpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeZIel0), B 8 Kilacce
— 68 yacoB (2 gaca B HeJeNI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



OO0uas xapakrepucTHKa Kypca

B ocHoBe comepkanusi 0OydeHHS MaTeMaTUKE JIC)KHT OBIAJACHHE YYalIUMUCS CICIYIOIIMMUA BUAAMH KOMIICTCHIIW: MpeIMeTHOM,
KOMMYHHMKATHBHOW, OPraHM3alMOHHOW U OOMIEeKYJbTYPHOH. B COOTBETCTBUM € 3TUMU BHJIAMH KOMIIETCHIWW BBIJCICHBI IJIaBHBIE
coJIepKaTeIbHO-11eJIEBbIC HAIIPABJICHUSI PA3BUTHUS YUaIIUXCS cpefcTBaMu Kypca «l'eometpusi 9».

IIpenmernass kommnerenuus. [lon mpeamMeTHON KOMMIETEHIMEH MOHUMAETCS OCBEAOMJIEHHOCTh UIKOJbHUKOB O CHCTEME OCHOBHBIX
MaTeMaTHYeCKUX TPEJCTABICHUN M OBJIAJCHHUE UMU HEOOXOAMMBIMHU MPEAMETHBIMH yMEHUSMU. DOpMUPYIOTCS CIEAyIOIHUe 00pa3yIolue 3Ty
KOMIICTCHIIMIO TPEJCTABICHUS: O MAareMaTH4eCKOM S3bIKE KaK CPEJCTBE BBIPAKECHHS MareMaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM U T.J.; O
MaTeMaTHIeCKOM MOJICIIMPOBAHUH KaK OTHOM M3 BaKHBIX METOJIOB TO3HAHM MUpa. DOPMUPYIOTCS CIASAYIONIHE 00pa3yIomre 3Ty KOMIICTCHIIUIO
YMEHHUS: CO3[aBaTh MPOCTEHIINe MareMaTHuecKhe MOJeNH, padoTarh ¢ HUMU U MHTEPIPETUPOBATH IMOJIYUYEHHBIE PE3YyNbTaThl; MpUOOpeTaTh U
CHUCTEMaTU3UPOBaTh 3HAHUSA O CIIOCO0AaX PEIICHHS] MAaTeMaTHYECKUX 3aJlad, a TAKXKE MPUMEHSTh 3TU 3HAHHUS M YMEHUS I PEIICHHS MHOTHUX
JKU3HEHHBIX 3aJ1a4.

KommyHukaruBHasi komnereHumsi. 1101 KOMMYHUKaTUBHOM KOMIETEHLMEN MOHUMAETCS YMEHHUE SICHO M YETKO M3JIaraTb CBOM MBICIIH,
CTPOUTh APTYMEHTHPOBAHHBIC PACCYXKJICHHUS, BECTH IUAJOI, BOCIPUHUMAS TOUYKY 3pEHHUsS COOECeHHMKa W B TO K€ BpeMs moaBepras eé
KPUTUYECKOMY aHaliu3y, OTCTauBarh (MPU HEOOXOAMMOCTH) CBOIO TOYKY 3pEHHs, BBICTpaWBas CHUCTEMY aprymeHTauuu. DopMupyrOTCs
oOpa3yromiue 3Ty KOMIETEHIIMI0 YMEHHS, a TakKe YMEHHUS U3BIeKaThb MH(POPMALMIO U3 Pa3HOrO pojia UCTOYHHUKOB, MpeoOpa3oBbiBas €€ MpH
HE0OXOJMMOCTH B Apyrue Gopmbl (TEKCTHI, TAOIUILIBI, CXEMBI U T.1.).

Opranu3zanuoHHasi KommnereHuus. [log opraHu3allMOHHON KOMITETEHIIMEHW TMOHUMAETCS YMEHHUE CaMOCTOSTENbHO HaxXOAWTh W
MPUCBaUBaTh HEOOXOMUMBIC YJallUMCSl HOBble 3HaHUsA. DOPMUPYIOTCS CIEAYIONIME O0Pa3yIOIUe Ty KOMIETCHIIUIO YMEHHS: CaMOCTOSTEIILHO
CTaBUTh yueOHYIO 3a7a4y (11esib), pa3OuBaTh €€ Ha COCTAaBHBIE YACTHU, HA KOTOPHIX OYyJIET OCHOBBIBATHCS MPOIECC €€ pelIeHUs, aHAIU3UPOBATh
pe3ynbTaT JIeHCTBUS, BBISBIATH JOMYIICHHBIE OIMTMOKH M HETOYHOCTH, UCIIPABISATh UX U MPEICTABIATH MOTYYCHHBIN pe3ynasTrar B (hopMe, JIEeTKO
JOCTYITHOM JUISl BOCIIPHSTHS APYTUX JIFOJIEH.

OO0mexkyabTypHas KomneTeHuus. [1og oOeKynbTYpHON KOMITETEHIIUEH TOHUMAETCSI OCBEIOMIIEHHOCTH IIKOJILHUKOB O MaTeMaTHKe Kak
AJIEeMEHTE OOIIEUeIOBEYECKOM KYIbTYPhl, €€ MECTe B CHUCTEME JPYrHX HayK, a Takke e€ poJii B Pa3BUTHHU MPEACTABICHUN YEIOBEYECTBA O
[EJOCTHOU KapTuHe Mupa. DopMupyroTes cliefyromre 00pa3yromme 3Ty KOMIETSHIINIO MPpeAcTaBiIeHus: 00 YpOBHE Pa3BUTHUS MaTeMaTWKU Ha
pPa3HBIX HCTOPUYECKHUX ITarax; O BBICOKOM MPAKTHYECKOW 3HAYUMOCTH MATEMAaTHKH C TOYKH 3PEHUS CO3JaHUS M Pa3BUTHS MaTepUabHON
KYJABTYpbl UYEIOBEYECTBA, a TAKXKE O BAXHOW POJM MAaTeMAaTUKH C TOYKU 3pEHHS (POPMHUPOBAHMHM TAKMX BAXKHEUIINX YEPT JMYHOCTH, KaK
HE3aBUCHUMOCTh U KPUTUYHOCTH MBIIIJICHHUS, BOJISI © HACTOWYUBOCTD B JJOCTY)KCHHUH IICIIH U .

COOeprCClHue mamemamudecKkoco 06])(1306’(1HM}Z

B kypce reomeTpuu yCIOBHO BBLAEISIOT CIEAYIOLIUE coiepkarenbHble MuHUM: «Harnagnas reomerpusi», «l'eomerpuueckue Gurypb»,
«M3mepeHne reoMeTpuuecKuX BeTnInn», «KoopauHarey, «BekTops», «Jloruka u MHOXKECTBay, «I'€OMeTpHsl B ICTOPUYECKOM Pa3BUTHUNY.

Marepuan, ortHocsmmiicas k auHMKM «HammagHas reomerpusi» (37I€MEHThl HalIAAHOM CTEPEOMETPUM) CHOCOOCTBYET pa3BUTHUIO
IIPOCTPAHCTBEHHBIX MPEICTABICHUN yJalIuXcsl B paMKax U3y4eHUs TUIaHUMETPUH.
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Conepxxanue paznenoB «leomerpuueckue Gurypb» u «M3mepeHue reoMeTpruuecKuX BEIMYMH» HAIEICHO Ha IMOJIyYeHHE KOHKPETHBIX
3HaHUU O TEOMETPUUECKON (PUType Kak BaKHEHIlIelH MareMaTHuecKOi MOJeH Uil OMUCAaHUs OKpYKaroliero mupa. CucteMarndeckoe u3yuyeHue
CBOWMCTB TE€OMETPHYECKNX (DUTYp TO3BOJIUT Pa3BUTh JIOTUYECKOE MBINUJICHHE W IOKa3aTh MPUMEHEHUE JTHUX CBOWCTB MPH PEHICHUH 3a/1ad
BBIYHCIIUTEIIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKKE MPAKTUYECKHUX.

Marepuan, OTHOCSIIMICS K colepkarenbHbIM JUHHSAM «KoopauHate» U «BeKTopbl», B 3HAUMTENBHON CcTeleHW HecéT B cebe
MEXIIPEIMETHbIC 3HAHUS, KOTOPhIE HAXOAT IPUMEHEHUE KaK B PA3JIMYHBIX MATEMAaTUYECKUX JUCLHUIUIMHAX, TAK U B CMEXHBIX IIPEIMETAX.

OcobeHHOCThIO TUHUN «JIorMKa U MHOXECTBa» SIBJIETCS TO, YTO MPEJICTABICHHBIN 3/1eCh MaTepual MPEUMYIECTBEHHO H3y4aeTcs Mpu
PaccMOTPEHUHU PA3JIMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIUN MaTrepHall HalleJieH Ha MaTeMaTHuecKoe pa3BUTUE ydaluxcs, (OpMUpPOBAHUE Y
HUX YMEHHUS TOYHO, CKATO U SICHO HU3J1ararb MbICIIM B YCTHOM U MMCbMEHHOW PEYH.

Jluaus «l'eomMeTpus B HCTOPUYECKOM pA3BUTUMY» MpeAHAa3HayeHa [Uisi (OpPMHUpPOBAHHS MPEACTABICHUI O TEOMETPUU Kak 4YacTu
YEIIOBEUECKOM KYJIBTYPBI, JJIsi OOIIETO Pa3BUTHS IIKOJILHUKOB, JUUISI CO3JIAHMSI KYJIBTYPHO-UCTOPUIECKOHN Cpebl O0YUICHHSI.

JlaHHbIN Kypc mpeaHa3zHaueH aisi oOyyarommxcs B 9-M  kiacce o011eoOpa3oBaTebHOM IIKOJIBI U MOXKET MCIIOJIb30BaThCsl B KaueCTBE
OYHOI'0, OYHO — JUCTAHIIMOHHOTO WUJIU JUCTAHIIMOHHOTO.



Mecto npeamMera B yueOHOM IJIAHE

@enepanbHblii O0a3UCHBIA Y4eOHBIH IUIaH IMpeAycMaTpuBaeT 5 y4eOHBIX YacoB B HEACNI0O HA HM3YYCHHE MareMaTHKH. [IpumepHbie
IPOTpaMMBbI [0 MareMaTuKe OTBOAAT T'€OMETpUH 2 yaca B Henemo. B 6a3ucHoM ydeOHOM miiaHe 1eHTpa obpazoBanus “TexHonoruu oOyueHus’”
U3y4YeHHEe MaTeMaTHKHd MOXKET 3aHMMaTh OT 5 10 3 4acoB, M3 HUX HM3y4CHHE I'€OMETPHMHU 3aHMMaeT He MeHee 1-2 yacoB. B memom, m3ydenue
TeOMETPHUH IIPOXOIUT B PEKUME OA30BOT0 JBYXUaCOBOIO 3aIIIAHUPOBAHHOTO Y4eOHOTO Kypca.



TpeGoBanus K pe3yJIbTaTaM OCBOEHHUSI COIEPKAHUS Kypca

HporpaMMa obecrneynBaeT AOCTHIKCHUE CIICAYIOIIHX PE3YIIBTATOB OCBOCHUA 06pa30BaTeJ'IBHOfI mporpaMmbl OCHOBHOI'O O6IHCFO

00pa3oBaHMs:
JUYHOCMHbLE:

1.

(dbopMHUpOBaHUE OTBETCTBEHHOTO OTHOILICHHS K YUEHHIO,  TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOMIUXCSA K CAMOPAa3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE MOTHUBAIIMH K 00YyYEHMIO U TIO3HAHUIO, BEIOOPY JaibHeiero oopazoBanus Ha 6a3e OpUEHTHUPOBKHU B MUPE
npodeccuii U mpodeccnoHaIbHBIX TPEANOYTECHUH, 0CO3HAHHOMY ITOCTPOCHUIO WHANBUIYAIbHOM 00pa30BaTeIbHON TPACKTOPUH C YUETOM
YCTOMYMBBIX I103HABATEIILHBIX HHTEPECOB;

2. (opMupoBaHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOICCTBEHHOMN MTPAKTHKH;

3. (hopmHpoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIICHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIIMMH M MIIAJIIITUMHU B
00pa3oBaTeibHOM,  OOIIECTBEHHO ITOJIE3HOM, Y4COHO-HUCCIICI0BATEILCKOM, TBOPUCCKOM U APYTHUX BHJIAX JCITCIBHOCTH,

4. yMEHMeE SICHO, TOYHO, 'PAMOTHO M3JlaraTb CBOM MBICJIU B YCTHOM U MUCbMEHHOM peuu, TOHUMATh CMBICI IOCTaBJICHHON 3a/1auH,
BBICTpaMBaTh apryMEHTAaIlWIO, IPUBOAUTE MPUMEPHI U KOHTPIPHUMEDHI;

5. KpPUTHUYHOCTH MBIILJIECHUS, YMEHHE PACIIO3HABATH JIOTMUECKU HEKOPPEKTHBIC BBICKA3bIBAHMS, OTIUYATh TUIIOTE3Y OT (aKTa;

6. KpeaTMBHOCTb MBIIUICHUS, UHUIIMATUBY, HAXOJUUBOCTb, = AKTUBHOCTH IIPU PELIEHUN F€OMETPUUYECKUX 3a]1a4;

7. yMEHHE KOHTPOJHPOBATH MPOIIECC U Pe3yNIbTaT yueOHON MaTreMaTHYeCKOM eI TEIIbHOCTH,

8. cmocoOHOCTh K OMOIIMOHATLHOMY BOCIIPUATHIO MAaTEMAaTUUECKUX OOBEKTOB, 3a/1a4, PEUICHUHN, PaCCYKICHHI;

MemanpeomemHbie:

1. yMeHHue CaMOCTOSITEIbHO MIJIAHUPOBATH AJIBTEPHATUBHBIEC MYTH JIOCTHKEHUS 1eJIeH, 0CO3HAHHO BBHIOMPATh Hanbosee 3 heKTUBHBIE
CrocoObI peleHns YIeOHBIX U TI03HABATEIBHBIX 3a]1a4;

2. YMEHHE OCYIIECTBISATH KOHTPOJIb 110 PE3YIABTATY U MO CIIOCOOY NEUCTBUS HA YPOBHE MTPOU3BOJILHOTO BHUMAHUS M BHOCUTH HEOOXOIUMBIE
KOPPEKTHUBHI;

3. yMEHWHeE aJIeKBaTHO OIEHWBAThH MPABUILHOCTH WM OITMOOYHOCTH BBIMTOJTHEHUS yueOHOM 3a7auu, €€ 00BEKTUBHYIO TPYIHOCTh U
COOCTBEHHBIC BO3MOYKHOCTH €€ pelIeHNST;

4. O0CO3HAHHOE BJIAJICHUE JIOTUICCKUMH JIEUCTBUSAMU OTPEIEICHUS TTOHITHI, 0000IIEeHNs, YCTAaHOBIICHHS aHAJIOTHH, KJIacCU(pUKAIINKI HA
OCHOBE CaMOCTOSTEIILHOTO BEIOOpA OCHOBAHUI M KPUTEPHUEB, YCTAHOBJICHUS POJOBHIOBBIX CBSA3CH;

5. yMeHHE yCTaHaBIIMBaTh MPUIMHHO-CIIEACTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PACCYXKICHUE, YMO3AKITIOUeHNE (MHIyKTHBHOE,
JEAYKTHBHOE M 110 aHAJIOTHH) U BBIBOJIBI;

6. yMmeHHe co3faBaTh, IMPUMEHSTH U MPE0oOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOACIN U CXEMBI JJIsl PEeIIeHUs] Y4eOHbIX U
IMO3HaBaTSIbHEIX 3a]1a4;

7. YMEHHE OPTaHHM30BBIBATh YICOHOE COTPYIHUYECTBO U COBMECTHYIO JAEATEIBHOCTD C YUYUTEIEM U CBEPCTHUKAMHU: OIIPEACIIATD LIEIIH,

pacrpenensatb GyHKIMH B POJIM YIaCTHHKOB, OOIIIHE CITIOCOOBI paboThI; yMEHHE paboTaTh B TPYIIE: HAXOAUTH O0IIee pErIeHUE 1
paszpemiath KOHGIUKTH HA OCHOBE COINIACOBAHUS MO3ULIUI U y4éTa MHTEPECOB; CyIIaTh MapTHEPA; (OPMYIUPOBATh, APTYMEHTUPOBATH U



OTCTauBaTh CBOE MHCHUE;

8. (¢opmupoBaHue u pazBuTHE y4eOHOHN U OOILIEONB30BaTEIbCKOM KOMIIETEHTHOCTH B 001aCTH UCHIOIB30BaHMs MH()OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TexHosnorui (MKT-komneTreHTHOCTH);

9. mnepBOHaYaJIbHbIE MPEACTABICHUS 00 HAEAX U O METO/IaX MaTEMAaTUKH KaK 00 YHUBEPCAIbHOM SI3bIKE HayKH M TEXHUKH, O CPEJICTBE
MOJIEJIMPOBAHMS SIBJICHUM U IIPOLECCOB;

10. ymeHue BUJETh MaTeMaTHYECKyIO 3a]ja4y B KOHTEKCTE MPOOIIEMHOM CUTyalluu B APYTUX JTUCIUILIMHAX, B OKPYXKAIOIIEH KU3HU;

11. yMEHHE HAXOIUTh B Pa3IMYHBIX UCTOYHUKAX MH(POPMAIIHIO, HEOOXOIUMYIO JIJISl PEIICHHS] MaTeMAaTHISCKUX MPoOIeM, U TIPEACTaBIIATh €€
B MIOHSTHOH (hopMe; MPUHUMATD PEIlIeHUE B YCIOBHIX HEMOJHON U M30BITOYHOM, TOUHOI U BEPOATHOCTHON MH(POpMAIIHH;

12. ymMeHHEe IOHUMATh U HCII0JIb30BaTh MaTEMATUYECKHUE CPEJCTBA HAVIAHOCTHU (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) ISl WILTIOCTPALIUH,
WHTEpIpeTal, apryMeHTal|H;

13. yMeHUe BBIJIBUTATh  TUIIOTE3bI IPU PEIICHUHU YUECOHBIX 3a/1a4 U [MOHUMATh HEOOXOIUMOCTh UX TTPOBEPKH;

14. ymeHHe MPUMEHSTh UHIYKTUBHBIC U IEAYKTUBHBIE CTIOCOOBI PACCYXICHH, BUIETh pa3IMYHbIE CTPATETUH PEUICHHS 33134,

15. NOHMMAaHKE CYIIHOCTH AJITOPUTMUYECKUX MTPEANMCAHUN U YMEHHE J€HCTBOBATh B COOTBETCTBUH C MPEUIOKEHHBIM AJITOPUTMOM;

16. yMeHHE CaMOCTOSITEIbHO CTaBUTh 1I€TTH, BBIOMPATh U CO3[aBaTh aITOPUTMBI JJIs PEIICHUS] yYEOHBIX MaTeMaTHYECKUX TIPOOIIeM;

17. ymMeHue IJIaHUPOBATh U OCYILECTBIIATH IE€ATEIbHOCTD, HAIIPABICHHYIO HA PELICHUE 33/1a4 NCCIIEN0BATEIBCKOIO XapaKTepa;

npeomemuvie:

1. oBnageHue 0a30BbIM MOHATUIHHBIM alapaToM 10 OCHOBHBIM pa3fieliaM COJEpKaHus; IPECTaBIeHNEe 00 OCHOBHBIX M3y4ae€MbIX MOHATHAX
(aucno, reoMerpuueckast GUrypa, BEKTOp, KOOPAMHATHI) KaK BAKHEHIIINX MAaTEMaTUYECKUX MOEISX, MO3BOJISIOIINX OMUCKHIBATH U U3y4aTh
peanbpHbIe MPOLECCHI U SABJICHUS;

2. yMmeHwue paboTaTb ¢  T€OMETPHUYECKHM TEKCTOM (aHAJIM3UPOBaTh, U3BIEKaTh HEOOXOAUMYIO HH(POPMAILIHIO), TOYHO M TPAMOTHO BBIpaKaTh
CBOU MBICIIA B YCTHOM M MUCBMEHHOM PEYH C MPUMEHEHUEM MaTEMaTUYECKOW TEPMHUHOJIOTMU U CUMBOJIMKH, UCIIOIb30BATh PAa3INYHbIE
S3BIKM MaTeMaTUKH, TPOBOUTH KJIacCU(PUKAIIH, JOTHUYeCKIe 000CHOBaHUS, I0Ka3aTeIbCTBA MAaTEeMaTHUECKIX YTBEPKIACHUM;

3. OBJIaJICHHE HABBIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCIICHU;

4. OBJIaJICHUE TEOMETPUUECKUM SI3BIKOM, YMEHHUE UCIIOJIB30BATh €TI0 IS OIMCAHUS NPEAMETOB OKPYKAIOILIETr0 MUpa, pa3BUTHE
IPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTENbHBIX YMEHUH, TPUOOPETEHNE HABBIKOB TEOMETPUUECKUX TTOCTPOCHHI;

5. yCBOEHHE CHCTeMaTHYeCKHX 3HaHUH O MIIOCKUX (PUTYpax U UX CBOMCTBAX, a TAK)KE HA HAIVISIHOM YPOBHE — O TIPOCTEHIIINX
MPOCTPAHCTBEHHBIX TEIaX, YMEHHE MPUMEHITh CUCTEMATHUYECKHUE 3HAHUS O HUX JJIS PEIICHUSI TEOMETPUYECKUX U MPAKTUYECKUX 3a/]ay;

6. yMeHHe U3MEpATH AJIMHBI OTPE3KOB, BETMUUHBI YTIIOB, HCIIOIH30BATh (DOPMYIIBI 171l HAXOXKACHUS TIEPUMETPOB, TUIOIaIel U 00bEMOB
TFeOMETPUYECKUX PUTYD;

7. yMEHHE NPUMEHATh U3YUEHHBIE TOHATHS, PE3YIAbTAThl, METOABI I PELICHUS 3a/1a4 IPAKTUUECKOI0 XapaKTepa v 3a/1a4 U3 CMEKHBIX

JAUCHUIIIMH C UCITIOJIB30BAHUEM IIPpU H€06XOI{I/IMOCTI/I CIIPpaBOYHBIX MAaTC€pUAJIOB, KAJIBKYIIATOPA, KOMIIBIOTEPA.



Coaep:xanue Kypca
(HI/I}KG IMPUBCACHO COACPIKAHUE KypCa IrCOMETPUHN 7-9 K1acCoB. Z[I/I,Z[aKTI/I‘leCKI/Ie CIWMHHNIBI, OTHOCAIIHUCCA K 9 KJIaCCy B TCKCTEC BbIACIICHBI
KYPCHUBHBIM NOAYEPKUBAHUEM).

Harnsnnas reomerpus.

Harnsinaele npencraBieHus 0 IpOCTPAaHCTBEHHBIX (Urypax: Ky0, napajuienenunes, npusma, nupaMmua, map, chepa, KOHyC, HHIUHAP.
N3obpaxkenne npocTpancTBeHHBIX Guryp. [Ipumeps cedennii. Muororpanuuku. [IpaBunbpabie MHOTOrpaHHUKH. [IpuMepsl pa3BEpTok
MHOT'OI'PaHHUKOB, IUJIUHAPA U KOHYCA.

[Tonsarue 06béMa; equuuIbl 00bEMa. OOBEM IPSIMOYTOJIBHOTO MapalieNenunesaa, Kyoa.

I'eomeTpuyeckue Gpurypsl.

[Ipsimbie u yrbl. Touka, mpsimasi, IIOCKOCTh. OTpe30k, ayd. Yroi. Bunsl yrimoB. BepTukanbHble 1 CMEXHBIE yIIIBL. buccekTpuca yria.
[TapannensHble U nepecekaromuecs npsmsie. [lepnenaukynspaeie npsMbie. Teopembl 0 TapaIEIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSMBIX.
[lepnenukynsip v HakJIOHHAA K npsiMoil. CepeIMHHBIN EPIEHANKYISAP K OTPE3KY.

['eomerpuueckoe Mecto ToueK. CBOMCTBA OMCCEKTPHUCH yIIa U CEPEIUHHOTO MEPIEHAUKYISPA K OTPE3KY.

Tpeyronsauk. BeicoTa, Mmenuana, OuccekTpuca, CpeHss JIMHUS TPeyrojdbHUKa. PaBHOOEpEHHBIC B PABHOCTOPOHHHE TPEYTOJIbHUKN; CBOHCTBA H
MpU3HAKK PaBHOOEIPEHHOTO TpeyronbHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroabHuKa. COOTHOIICHUS MEXKTY
CTOPOHAMU U yIJIAMH TPEYTOJIbHUKA.

Cymma yriioB TpeyroiabHuka. Buemnue ymisl TpeyronpHuka. Teopema ®aneca. [logodue TpeyronsHukoB. [Ipu3Haku mogo0us TpeyroabHUKOB.
Teopema ITudaropa. Cunyc, kocunyc, maneenc, KOMaHseHC 0CMPO20 Veia NPAMOY20ibH020 mpey2oibhuka u y2nos om 0 do 180°; npusedenue k
ocmpomy yeny. Pewenue npamoyeonvrvlx mpeyzonvrukos. Ochognoe mpuzoHomempuyeckoe moxcoecmeo. Popmynvl, ceazvieaioujue CUtyc,
KOCUHYC, MAH2EeHC, KOMAH2EeHC 00HO20 U 020 dice yena. Peulenue mpeyeonbHuko8: meopema KOCUHYCo8 U meopema cunycos. 3aMevarebHbIe
TOYKH TPEYTOJIbHUKA.

YetsipéxyronpHuk. [lapamienorpamm, ero cBoiictsa u npusHaku. [IpsMoyroiasHUK, KBagpat, poMO, X CBOMCTBA U MpU3HAKHU. Tpaneuus, cpeaHss
JIVHUS TPalelHH.

MHnozoyeonvhuk. Boinykavie Mmuocoy2onvuuku. Cymma y2nos blnykio2o0 MHO20y201bHuKd. 1Ipasuivhvie MHO20Y20IbHUKU.

OxkpyxHOCTb 1 KpyT. Jlyra, xopaa. Cektop, cerMeHT. LleHTpanbpHbIi yros, BOUCAHHBIN Yrojl, BEJIMYWHA BIIMCAHHOTO yria. B3anmHoe
pacIroioKeHNne NPsIMOM ¥ OKPYXHOCTH, ABYX OKpYyx)HocTel. KacarenbHas U ceKylias K OKpy’KHOCTH, UX CBOWCTBA. BrimcaHHble 1 Ol CaHHbIE
MHOTOYTOJIbHUKH. OKPY>KHOCTb, BIMCAHHAsl B TPEYTOJBHUK, U OKPYKHOCTbh, OIIMCAHHAsI OKOJIO TPEYTOJIbHHUKA. Brucanuble u onucantwvle
OKDYAHCHOCIU NPABUTbHO20 MHO20Y20/IbHUKA.

T'eomempuueckue npeobpazosanus. [lonamue o pasencmse gueyp. Illonamue o 0sudicenuu. ocesas u YeHMpaibHaAs CUMMEMPUY, NAPALIeNbHbIL
nepenoc, nogopom. llonsamue o nodobuu gueyp u 2comomemuu.

[TocTpoeHus ¢ HOMONIBIO HUPKYISA U TMHENKHA. OCHOBHBIE 33/1a4X HA IIOCTPOCHUE: JIEJIEHNE OTPE3Ka MON0JIaM; IOCTPOEHUE YITIa, PABHOTO
JTAHHOMY; ITOCTPOEHHE TPEYrOJIbHUKA 110 TPEM CTOPOHAM; TIOCTPOEHHE MEPIIEHANKYISIpa K MPAMO; OCTPOEHUE OMCCEKTPUCHI YIUIa; AeJICHHUE
OTpE3Ka Ha 1 PaBHBIX YaCTEH.

Pewenue 3a0au na viuucienue, dokazamenbcmeo u NOCMpoeHue ¢ UCNONb308AHUEM CEOUCE UZYYEHHBIX QUIYD.




HN3mepenue reoMeTpruyecKuX BeJMYMH. /[nmuHa oTpeska. PaccTosHue OoT TOYKU 10 NPpAMOM. PaccTosHre MEX 1y napajliebHbIMU IPSIMBIMH.
ITepumeTp MHOTOYTrOJIBHHKA.

nuna okpysicnocmu, Yucio ; Onuna 0yeu OKPYICHOCHIU.

I'panycHas Mepa ymia, COOTBETCTBUE MEXKAY BEIMYNHOMN LIEHTPAJIIBLHOIO YIVIA U JUIMHOM yTH OKPYKHOCTH.

[TonsaTHe momaau mWIocKux ¢puryp. PaBHococTaBlieHHbIE U paBHOBeNIMKUE Gurypsl. [Lmomians npsMoyroiasHuka. [nomaay napauieaorpaMmma,
TpEyrolbHUKa U Tpaneuun. Ilnowadsb muozoyzonvhuka. Ilnowads kpyea u niowadsb cekmopa. COOTHOLIEHNE MEXAY IJIOLIAIMU OT00HBIX
dburyp.

Pewenue 3a0au na sviuucnenue u 00KkazamenbCmeo ¢ UCHONb308AHUEM U3VYEHHBIX DOPMYIL.

Koopaunarsl. Ypagnenue npsamot. Koopounamui cepedunvi ompeska. Popmyna paccmosnus mexcoy 06yMs mouKamy nioCKocmu. Ypagruenue
OKDYVICHOCU.

Bekropsl. Jnuna (Modyny) eekmopa. Pasencmeo sexmopos. Konnuneaprnvie gekmopul. Koopounamul eekmopa. Ymnooicenue eekmopa Ha 4ucno,
CYMMA 8eKMOPO8, PA3N0ACEHUEe 8EKIMOPA NO 08YM HeKouHeaphbim eekmopam. CKkanapHoe npouzgedenue 8eKmopos.
TeopeTuko-MHOKeCTBEHHbIE TIOHATUS. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOYKECTB IIEPEUUCICHUEM IEMEHTOB,
XapakTepucTUYecKuM cBoicTBOM. [lonMHOXkecTBO. OObeAMHEHNE U NepeceYeHrne MHOXKeCTB.

JuieMeHTHI JOruku. Onpenenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [loka3zarenscTBO OT POTUBHOIO. Teopema, oOparHas JaHHOM.
[Tpumep 1 KOHTpIIpUMED.

[ToHsiTHE O PaBHOCUIIBHOCTH, CJI€AOBAHUH, YIOTPEOIECHUE TIOTUYECKUX CBSI30K €CU ..., MO ..., 8 MOM U MOIbKO 8 MOM Cly4ae, TOTUYECKUE CBSI3KU
u, Unu.

I'eomeTpust B ucropudeckom paspuruu. Ot 3emiemepus k reometpun. [ludarop u ero mkomna. @anec. Apxumen. [loctpoenne npaBUIbHBIX
MHOTOyrojabHUKOB. Tpucekius yrina. Ksagparypa kpyra. YaBoenue kyoa. Ucmopus uucna wr. 3onotoe ceuenue. «Havana» Epknupna. JI. Oitnep. H.
. JloGaueBckuit. MicTopus naroro nocrysara.

H3z00pemenue memooda koopouram, no3601410uie20 nepesooums ceomempuieckue 00vekmol Ha A3biK aneeopel. P.lexapm u I1. @epma. [Ipumepsi

PA3JTUYHBIX cucnem KoopOuHam HA njockocmu.




TemaTnueckoe IJIAHUPOBAHUE

9 ky1acc
No Tembr | Conmepxanue marepuana | Komm- | XapakreprucTrka OCHOBHBIX BHJIOB JICSITEIIBHOCTH YUCHHKA (Ha YPOBHE yUEOHBIX JACHCTBUIN)
YC€CTBO
qacCcoB
1 BBoaHOE IOBTOpEHHE 2 DopMyupoBaTh ONpeneNeHNs i WUTIOCTPUPOBATh MOHATHS HapajlenorpaMma, IpIMOyToJIbHHKa, poMoa,
KBajpara, Tpanenun. @opMyIupoBaTh CBOMCTBA TPEYTOJIbHUKOB M YETHIPEXYTONEHHKOB (TeopeMa IIndaropa,
CBOJCTBO CpeqHeil IMHNUY, CBOWCTBA U MPU3HAKH NapajuiesorpaMma, pomoa, IpsiMOYToJIbHIKA, CBOMCTBA
PaBHOOSIPEHHOTO TPEYTrOJIbHIKA) M UCIIONB30BaTh ITH CBOIMCTBA NIPH pelieHuH 3anad. [IpuMeHAT GopMyIIbl
JUISL BEIYHCIICHUS IUIOINACH TPEYTrOTbHUKOB, YeTHIPEXYTOIbHHKOB.
2 IMonsiTe BeKTOpA 12 DopMyupoBaTh ONPENeTCHNS ¥ WUTIOCTPUPOBATh MOHATHS BEKTOPA, €ro JUTMHBI, KOJUIMHEAPHBIX U PaBHBIX
1) Ionsitie BekTOpa BEKTOPOB; OTKJIaJbIBATh BEKTOP, PABHBIH JTaHHOMY; CTPOHTH CYMMY JIBYX BEKTOPOB, HCIIONB3Ys IPABHIIO
2) CiosKeHHUe ¥ BHIYUTAHUE TPEYrobHUKA U NIapajuieIorpaMMa; CTPOUTE CYMMY HECKOIBKUX BEKTOPOB, UCIIO/Ib3Ys IIPABUIIO
BEKTOPOB MHOT'OYTOJIbHHKA; CTPOUTH Pa3HOCTh BEKTOPOB; (hOPMYIHpOBaTH CBOWCTBA YMHOXKEHHS BEKTOPa Ha YUCIIO.
3) VMHOXCeHHE BEKTOpa Ha
YHCIIO
4) KoHTpOILHBII TECT 11O
Teme “BekTopbr”
3 MeToa KOOpIHHAT 10 OOBACHATH ¥ WITIOCTPUPOBATH NOHATHS HPSIMOYTOJIBHON CHCTEMBI KOOPHHAT, KOOPIHHAT TOYKH M KOOPJHHAT
1) KoopauHaTh! BeKTOpa BEKTOpa; MPOWU3BOAUTH JCHUCTBUS HaJ BEKTOpAMHM C 3aJaHHBIMH KOODAMHATAMH; YMETh OIPEICIATh
2) MpocTeiimue 3ama4u B KOOPJIMHATBI CEpPEeIMHbI OTPE3Ka, BBIYMCISITH JUIMHY BEKTOPa, PACCTOSHHE MEXIY TOYKaMH; (OpPMYIUpOBATh
KOODHMHATAX OIpeZieIeHNe CKAJSAPHOTO OIPECICHUS] BEKTOPOB; OINPEIEISTh Yrojl MEXJIY BEKTOpPaMH, 3aJaHHBIMH
3) CkanspHOe IPOH3BEICHHE KOOpJMHATaMM; MHTEPIPETUPOBATL IAPaMETPhl B YPABHEHMAX IPSIMOM, OKPYKHOCTH M CTPOMTL INPSAMBIE H
BEKTOPOB OKPY’KHOCTH, 3aJJaHHbIE YPABHEHUAMM.
4) CkansipHOE TIPOH3BEICHHE B
KOOpJHMHATAX
5) [IpumeHeHue cKasIpHOTO
TIPOU3BEACHUS K PEHICHUIO
3a1a4y
6) YpaBHEHHE OKPY)KHOCTH
7) YpaBHeHHE TIPSIMOI
8) KoHTpoabHBIii TecT N
Teme “KoopauHarsl
BeKkTOpa”
4 CoOTHOLIEHHE MEKITY 14 DopMynHpOBaTh U WILTIOCTPUPOBATH OTPEAEIICHUS CHHYCa, KOCHHYca 1 TaHreHca yriioB oT 0 qo 180°;

CTOpOHAMM U yIi1IaMHu

TPEYroJbHUKA
1) Cunyc, KOCHHYC, TaHI'€HC,
KOTAHTEHC

MNPUMEHATDH AJId pCIICHUs 3a/1a4 OCHOBHOC TPUTOHOMETPHUICCKOE TOXKIACCTBO U (i)OpMyJ'ILI IMPUBCIACHUAA,
(1)0pMyJ'II/Ip0BaTL TCOPEMbI CUHYCOB U KOCUHYCOB, IIPUMCHATH UX MPU PCHICHUN TPCYTOJIbHUKOB, O6’I>HCH$ITI),
KaK UCHOJIb3YIOTCA TPUTOHOMCTPUICCKUEC (bOpMyJ'IbI B UBMCPUTCIIbHBIX pa60Tax Ha MCCTHOCTH.
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2) Teopema cuHycOB

3) Teopema KOCHHYCOB

4) Pemennie TpeyroisHUKOB
5) CxansapHoe Ipon3BeIcHNE
BEKTOPOB

5) KoHTpOAbHBI TECT 110
Teme “Pemienue
TPEYroJAbHUKOB”

IIpaBuibHbBIE

MHOT0OYI0JIbHUKH

1) ITonsTHE IPAaBUIIEHOTO
MHOTOYTOJIFHHIKA

2) HekoTopsle cBoWCTBa
MIPaBUJIbHBIX MHOTOYTOJILHUKOB
3) IlocTpoenue npaBUIbHBIX
MHOTOYTOJIbHUKOB

4) JlnuHa OKPYKHOCTH

5) ITnomane kpyra

6) KoHTpOIbHBI TECT 110
Teme “IIpaBuiIbHbIE
MHOIOYT0JIbHUKH”

12

DopMyIHpPOBaTh ONPENEIeHUE MPABIIFHOTO MHOTOYTOBHIKA; (DOPMYIHPOBATH TEOPEMBI 00 OKPYKHOCTSX,
OTIMCAaHHOH OKOJIO MPABIIFHOTO MHOTOYTOJIFHUKA W BIIFICAHHOW B HETO; 3HATh M HCIOJIH30BaTh (DOPMYITBI IS
BBIUUCIICHHS TUIOIIAAH IPAaBUIBHOTO MHOTOYTOJIBHHUKA, €T0 CTOPOHBI M Pallyca BIMCAHHONW OKPYXHOCTH;
CTPOHTH IPAaBUIIbHBIE MHOTOYTOJIBHUKH, B TOM YHCIIE, B BUPTYAJIbHBIX T€OMETPUUECKUX KOHCTPYKTOpAX;
OOBSICHATH MOHATHS JJIMHBI OKPY>KHOCTH U TUIOIIAIN KPYTa; 3HAaTh (YOPMYIIBI JJ1s1 BHIYUCIICHUS JTUHEI
OKPY)XHOCTH Y JUIMHBI IYTH, IJIOIIAAN KPyra U IUIOIAaIy KPYrOBOrO CEKTOPa; MPUMEHSTH 3TH (HOPMYIIBI IPU
peIIeHNH 3aad.

ITonsTue ABHKCHUSA

1) OrobpakeHue MIOCKOCTU Ha
cebs

2) ITousiTHE TBUKEHHUSI

3) OceBas cumMMeTpus

4) LenTpassHast CHMMETPHS

5) IMosopor

6) IMapamienpHBIH IepeHoC

7) IlpeobpazoBanue momo0Ous
8) KoHTpoIbHBII TECT 1O

TeMe “/IBukenne”

10

OOBACHSTH, YTO TaKOE OTOOpaKEHNE TUIOCKOCTH HA ce0sl M B KAKOM CIIy4ae OHO Ha3bIBAeTCs JIBIDKCHUEM
IUIOCKOCTH; OOBSCHSATH, YTO TAKOE OCEBAsi CHMMETPHSI, LIEHTPAIbHast CUMMETPHS, TTapajlIeIbHbIH IEpeHoC U
MIOBOPOT; 000CHOBBIBATh, YTO 3TH OTOOPAXEHUsSI INIOCKOCTH Ha ce0sl SIBIISIFOTCS IBM)KEHUSIMH; OOBSICHATD,
KaKOBa CBSI3b MEXy JBMKCHUSMH U HAJIOXKEHUSIMU; WILTIOCTPUPOBATH OCHOBHBIE BUIBI IBHXKECHUN, B TOM
YHCJIE C IOMOLIbI0 KOMIIBIOTEPHBIX IIPOTrPAMM.

Hrorosbiii
KOHTPOJIbHBIN TECT

IloBTOpEHUE

11



KAJIEHJAAPHO-TEMATHYECKOE IINTIAHUPOBAHUE

Hara K | IInanupyeMsble pe3yabTaTbl
Tema pasnena, Tema | o MeTalnpeIMEeTHbIE YHUBEpCAIbHBIX YueOHbIX aericTBuil (YVY]I) puMey
Ne Ypoka - aHue
n/ da BO
o |Mnan| qa | TPEAMETHEIS JIMYHOCTHBIE HO3HABATEILHbIE
PETYISTUBHBIE KOMMYHHKaTHBHbIC
co
B
IToBTOpeHuUE. 1 Bripaxxats
Pemenne 3amay. 3HATb U yMETb TIOJIOKUTEIFHOE OT- Iepenator
IIPHMCHSTH HOIIICHHE K MPOLECCY COZCPIKAHHE B Omnpenenenue Lnenu
TEOPETUUECKUI TO3HAHUS; IPUMCHATE | cixatom BHze, cTposT | YA1; paboTa 1o Ymerp
MaTepuaJl, H3ydeHHblii | TPABHIIA IET0BOTO JIOTMYeCKHe TIernu COCTaBJICHHOMY IUIaHy | HPEACTaBIATh U
1 B Kypce TeOMeTpuH 8 COTPYAHHUYECTBA; paccysKIeHHi U CPaBHHUBAIOT CBOU OTCTauBaTh CBOIO
KJIacca I PELICHHH OLICHUBATh CBOIO pemieHus ¢ TOYKY 3pEHHUS,
3a/1a4 Ha IOBTOPEHHE y4eOHyI0 aJITOPUTMOM pEIICHUs | apryMEHTHUPOBATh
JEeATETbHOCTB, 3a7ad.
HacTpauBaThCs Ha
n3ydYeHHe IpenMera
2 IToBTOpeHue. 1 Bripaxats
Pemenne 3anay. 3HATb M yMETb TIOJIOKUTEJIFHOE OT- Iepenator
IPUMEHSITH HOUIEHHE K MpoIieccy CozepIKaHue B Omnpenenenune 1enu
TEOPETUUECKUI TO3HAHMST; IPUMEHATE | cycatom Buje, crposT | YAL; paboTa mo Ymerp
MaTepuaJl, H3ydeHHblii | TPABHIIA IET0BOTO JIOrMYecKHe Tenu COCTaBJICHHOMY IUIaHy | MPEACTaBIATh U
B Kypce reoMeTpuu 8 COTPYAHHUYECTBA; paccysKeHui U CPaBHHUBAIOT CBOU OTCTauBaTh CBOIO
KJIacca pH - PeLIeHHH OLIEHUBATH CBOIO pemieHus ¢ TOYKY 3pEHHS,
3a1a4 Ha [IOBTOPEHHE y4eOHyI0 AJTOPUTMOM pEIICHUS | apryMEHTHPOBATh
JeSITeTbHOCTD, 3ajad.
HacTpauBaThCs Ha
H3y4YeHHe npeaMera
Bekrtopsl 12 4
3 IlonsTue BekTopa. 1 3HAaTh MOHATHS: Bripaxxats Crposit normdeckue | BHOCAT KOppeKTHBBI 1 | AZIEKBaTHO
PaBencTBO BEKTOP, HAYaJIo0 U MTOJIOKUTENBHOE OT- LIETH pacCyXAeHUI JIOTIONTHEHNE B UCTIONB3YIOT CBOIO
BEKTOPOB. KOHEI BEKTOpa, HOIIICHHE K TPOLIECCY CHocoObI CBUX peds IS
HYJEBOH BEKTOP, TIO3HAHUS pelieHui JIACKYCCHH H
KOJUICHHAPHEIE, apryMeHTannu
COHATIpaBJICHHBIE, CBOEH NO3HUIINU
MPOTUBOHAINPABICHHBIE
BEKTOPBI. YMETh
n300pakaTh BEKTOPBI.
4 OTtknagsIBaHuE 1 | 3uarb onpenenenue Beripaxars Bripenstor Bepno cocraBnstor YcranaBIuBawT U
BEKTOpa OT JaHHOU BEKTOpA U PaBHBIX MOJIOXKUTENIBHOE OT- KOJIMYECTBEHHBIE IUIaH BBINOJIHEHUS CPaBHUBAIOT
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TOYKH BekTOpoB. HayunTbes HOUIEHHE K MPOoIeccy XapaKTePUCTHKH JIeWCTBHUI pa3HbIEe TOYKH
0003Ha4aTh 1 MO3HAHMSA 00OBEKTOB, 3aJaHHbBIE 3peHHs, 3aTEM
n300pakaTb BEKTOPHI CJIOBaMHU MPUHAMAOT

OKOHYATEIbHOE
penieHue
CymmMa niByx 3HaTh OIepaIHio Oco3HaBath CBOU Cozpatot ctpykrypy | IlpeaBocxmmaror [Tmarupyrot obmme
BEKTOPOB. 3aKOHEI CYMMBI JIByX BEKTOPOB, | TPyAHOCTH H B3aNMOCBSI3CH BpPEMCHHBIE CHOCOOBI pEeIIeHUs
CIIOKEHHA 3aKOHBI CIIOKCHUS CTPEMUTHCS K UX CMBICIIOBBIX €IMHUI] | XapaKTEPUCTUKU
BeKkTOpoB. [IpaBuio BekTOpoB. [IpaBuio TIPEOAOJICHUIO, AI0T TeKcTa JIOCTHIKCHUS
napaJuiesiorpaMmma napaJuienorpamma CaMOOIICHKY CBOMX pe3yiabrara (0TBEYaroT
JNeHCTBUM Ha BOIIPOC «KOTaa
OyneT pe3yabTar?y
CyMMa HeCKOJIbKUX 3HaTh OIeparuo dopmMupoBaTh ComnocTaBisioT Pabora mo C nocratoyHo
BEKTOPOB. CYMMBI TPEX U Ooiee YCTOHYMBOH XapaKTEPUCTUKHU COCTABJIEHHOMY IUIaHYy | TOYHO U ITOJIHO

BEKTOpPOB. YMETh
CTPOUTH BEKTOP,

MOTHUBAlIUU U
3aKpPCIJICHUIO HOBOT'O

OOBEKTOB IO OTHOMY
WITH HECKOJIBKHUM

1 CpaBHUBAIOT CBOU
peueHus ¢

BbIpaXXaroT CBOU
MBICJIA I10

PaBHBIN cyMMe Marepuana MIPU3HAKaM, ANTOPUTMOM PEIICHUS | PEUICHUIO 3a1ad
HECKOJIBKHX BEKTOPOB, BBIBIIAIOT CXOACTBA 3a7ad.
UCTIONB3YSI IIPABUIIO 1 pa3Indaus
MHOTOYTOJIbHHAKA
Brruuranue 3HaTh onepanuio DopMUpOBaTh ConocTaBisioT Pabora mo Hocrarouno
BEKTOPOB BBIUNTAHHUSA ABYX HOJIOKUTENIFHOE XapaKTePUCTUKU COCTaBJICHHOMY IUTaHy | TOJIHO U TOYHO

BEKTOPOB,
IIPOTHBOIIONOXKHBIX
BEKTOPOB

OTHOIIIEHHUE K yu&be,
XKeJlaHue TIpHoOpeTaTsb
HOBBIC 3HAHUS.

00BEKTOB 0 OJTHOMY
WU HECKOJIBKUM
NpU3HAKaM,
BBISABJIIIOT CXOJACTBA
U pa3nydus

1 CPABHUBAIOT CBOM
perieHus ¢
AITOPUTMOM PEIICHHUS
3aj1a4 ¥ BEIOOP BEPHOTO
pelieHusl.

BBIPA)KAIOT CBOIO
TOYKY 3pCHUS IPU
pelIeHnH 3a1aq

Pemenue 3ama4 no
TEME: «CIIOKCHHUE K

YMeTh IPUMEHATh
MIPAaBUJIO TPEYTOIbHHUKA

®opMHUpOBaTh HABBIKU
aHanu3a, TBOPUYECKOU

COBepIICHCTBYIOT
HaBBIKH PELICHHS

YETKO NPOEKTUPYIOT
MapuipyT peHIeHus

YMEIT ciymarb
Apyr Apyra,

BBIYMTaHHE 1 TIPaBUIIO AKTHBHOCTH 3aJa4 1o TeMe, 3aJa4, 3aKperuisis JIOCTaTOYHO TOYHO
BEKTOPOB» napaJuienorpamma BBIJIEIISIIOT TOJIBKO NPOWIEHHBII MaTepua | M IIOJHO
CYIIECTBEHHYIO 4acTb MOKAa3bIBAOT CBOIO
JUISL pelIeHus 3a1a4 TOYKY 3pEHUS IIPU
pelleHny 3a1ad
YMHOXEHHE INo3HakoMuThCH € ®opmuposars 1enessle | COBEpPIIEHCTBYIOT YETKO IPOEKTUPYIOT VYMeroT cinymarhb

BEKTOpa HA YUCJIO

IIOHATHUEM
«YMHOXEHHE BEKTOpa
Ha yuciao». Hayuntecs
(hopMyTHUpPOBATH
CBOWCTBA YMHOXXCHUS
BEKTOpa Ha YHUCIIO,
HAy4UThCS CTPOUTH
BEKTOP, YMHOXKEHHOE

YCTaHOBKH Y4eOHOM
JeSITeTbHOCTH

HABBIKH PEIICHHS
3aj1a4 1o TeMe,
BBIJIENISIOT TOJIBKO
CYIIECTBEHHYIO YacCTh
JUTSL pETICHUS 3314

MapIIpYT pELIEHUs
3a/1a4, 3aKperussa
IPOMJEHHBIN MaTepHual

ZpyT Apyra,
JIOCTaTOYHO TOYHO
1 TIOJTHO
TOKA3bIBAIOT CBOKO
TOYKY 3pCHUS TIPH
peIeHnH 3a1ad
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Ha 4HuCJIO

10 YMHOXEHHEe ITo3HakoMHUTBCS € ®opmupoBarts 1eneBsle | COBEpIICHCTBYIOT YETKO NPOEKTUPYIOT YMerT ciymaTh
BEKTOpa Ha YHCIIO0 MOHSTHEM YCTaHOBKH y4eOHOH HaBBIKH PELICHUS MapIpyT pemeHus IpyT Apyra,
«yMHO)KEHHE BEKTOpPa JEATEIbHOCTH 3aj1ad 0 TeMe, 3aj1ad, 3aKpeTsis JIOCTaTOYHO TOYHO
Ha yucao». Hayuntecs BBIAEIISAIOT TOIBKO MIPOMIEHHBIN MaTepyasl | U MOJHO
(opMynupoBaTh CYIIECTBEHHYIO 4aCTh MOKA3bIBAIOT CBOIO
CBOMCTBA YMHOXEHHSA JUISL pEeIIeHNS 3a1a TOYKY 3pEHUS IIPH
BEKTOpa Ha YHCIIO, pelIeHNH 3aaa4d
HAy4UThCS CTPOUTH
BEKTOP, YMHOXKEHHOE
Ha 4YHCJI0
11 IIpumenenue ITo3HakoMHUTBCS C @DopMUpPOBaTh HABBIKU | YCTAHABIUBAIOT CaMOCTOATENbHO OOMeHuBarTCs
BEKTOPOB K onepanusiMu COCTaBJICHUSA HNPUYUHHO- bopMynTUpyoT 3HaHUSIMH MEXITY
peIIeHHIO 3aa4 CIIO’KEHHS, BBIYUTAHUS, | alNrOpUTMa CIICZICTBEHHBIC CBA3M | MO3HABATEJIbHYIO IIeJb | YWiICHAMH IPYTIIEI
YMHOXKCHHUS BEKTOpa Ha | BBINOJIHEHUS 3aaHus, U CTPOUTH MapUIpyT JUTS IPUHATHS
yucno. Hayantees HaBBIKOB BBITTOJTHEHHSA penieHust B 3¢ PEKTHBHBIX
MIPUMEHSTH CBOHCTBA TBOPYECKOTO 3aJ[aHusl. COOTBETCTBHH C IENbI0. | COBMECTHBIX
JNEeWCTBUI HaJI pelieHui
BEKTOpaMH IIpH
PELICHNH KOHKPETHBIX
3aj1a4.
12 Cpenusist THHUS ITo3HakoMuUTBCS C ®opmupoBars HaBeIKH | CpaBHUBATH IIpunumaror Ymerot 6path Ha
Tpanenuu MIOHATHEM CPEIHAA COCTaBJICHUS pa3iau4Hble OOBEKTHI: | MO3HABATENIFHYIO LIENb, | ce0s MHULMATUBY B
JIMHUA TPaIeluy, anropuTMa BBIJICJIATE U3 COXpAaHATh e€ MpH OpraHu3aINH
TeopeMoi 0 cpenHeit BBINIOJTHEHHUS 331aHUS, | MHOXKECTBA OFMH WJIM | BBITIOJIHEHHUHM 33aJJaHUH, | COBMECTHOTO
JIUHUHY TPaTelny, HABBIKOB BBIIMTOTHEHUSA | HECKOJIBKO OOBEKTOB, | YETKO BBIIONHSIOT neiicTBus
HAy4UThCS pelaTh TBOPUYECKOT'O 33/IaHHs. | UMEIOLINX 00IIne TpeOoBaHUSA
3aJa4u. cBOlicTBa
13 Pewenue 3anau HayuuTtscs permars ®opmupoBaTh HaBbIKU | OmnpenensTb [Ipunumaror YmMmerot Opath Ha
IpocTemme aHanmu3a, OCHOBHYIO U MIO3HABATEIbHYIO LeNb, | ce0sl MHUINATUBY B
reOMETPHUECKUE COIOCTAaBJICHUS, BTOPOCTENEHHYIO COXpAaHSITh €€ MpH OpraHu3aIix
3aJa4yll , ONUPasiCh Ha CpaBHEHHUS nHpopMaIuro BBINOJIHEHUH 33JaHUH, | COBMECTHOTIO
paHee U3y4YEeHHBIE YETKO BBINOIHSIIOT JeiicTBus
CBOWCTBA BEKTOPOB, TpeboBaHuUs
HaXOAWTH CPEIHIOI0
JUHAIO TPANEeINH 10
3aJaHHBIM OCHOBaHMSIM
14 Konrtponbnas Hayuantscst mpumensats | @opMupoBats HaBEIKM | Bribupars Hanbonee | [Ipoektupyror Perynupyror
pabota Nel mo TEOPETHUYECKHUIH caMoaHaJIN3a, 3¢ eKTHBHEIC MapuIpyT NPEOAOJICHUS | COOCTBEHHYIO
Teme: «BekTope» MaTepHual, U3y4eHHbIH | CAMOKOHTPOJIS CIIOCOOBI PELICHUS 3aTpyIHEHUH B JIESITENbHOCTD
Ha MPEABIIYIINX 3a7a9u oOydeHHn uepes MOCPEACTBOM

ypOKax, Ha MPaKTHKE

BKJIFOUCHHC B HOBBIC
BUAbI ACATCIIBHOCTU U

MMHUChbMEHHOM peun
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(bopMBI
COTpYIHHYECTBA

Meton koopaunar 10 4y

15 Paznoxenue Ilo3HakoMuThCS C dopmupoBarhb Brioenars u CpaBHHBaTH CBOM Yyarcs ynpasisiTh
BEKTOpa MO JABYM MOHATUEM JKeJIaHUsA 0CO3HAaBaTh chopMyIupoBaTh crnocob nercTBus ¢ MOBEJICHUEM
JTaHHBIM HEKOJJTMHEapHbIX CBOU TPYAHOCTH U npobiemy U3BECTHBIM napTHEpa-y0OexaTh
HEKOJITTMHEAPHBIM BEKTOPOB, C JIEMMOI CTPEMUTHCS K UX aNTOPUTMOM pEIIeHUs | €ero,
BEKTOpaM MIPEOJI0JICHHUIO, KOHTPOJIUPOBATH,
MIPOSIBJIATh KOPPEKTUPOBATh U
CIIOCOOHOCTb K OLICHHMBATh €TO
CaMOOIIEHKE CBOUX JeficTBUs
JEHCTBUI, OCTYIKOB
16 Koopaunatst [TozHakoMuThCS C ®opMUpoOBaTh Bribupars Buocurts B pemenue HocrarouHo
BEKTOpa TIOHSTHEM KOOPAMHATHI | MOTPEOHOCTH OCHOBaHHUA U CBOH KOPPEKTHUBBI TOYHO Y NOTHO
BEKTOpa, NPaBUIaMU TIPUOOpETEHHS KpUTEPHH IJIS MOKAa3bIBAIOT CBOIO
JEUCTBUS HAJ MOTHUBAILIMHY K IPOLIECCY | CPAaBHEHMS, TOYKY 3pEHHUS IPU
BEKTOpaMH o0yueHns cepHalyH, pelleHny 3a1ad
KiIaccuUKaIiu
00OBEKTOB
17 [Ipocreiimue ITo3HakoMuTbCs € ®opmupoBath 1ieneBble | BoiaensaTs BHOCUTBH KOppEKTHBBI DddexrurHO
3a/1aud B MIOHATHEM paJinycC- YCTaHOBKH y4eOHOM KOJIMYECTBEHHBIE 1 JIOTIOJIHEHHUS B COTPYIHHUYAIOT B
KOOpJMHATAX BekTop. Hayuntscs JeSITeTbHOCTH XapaKTePUCTUKU COCTaBJICHHBIE TUIAHBI rpymnmnax npu
chopMynupoBaTh U 00BEKTOB, 3aaHHBIC pelIeHnH 3a1aq
JIOKa3bIBaTh TEOPEMY O CIIOBaMHU
KOOpJHHATE BEKTOPA.
Io3HakoMuThCS €
(dbopmymnoit s
BBIUUCIICHUS
KOOPJHMHATHI BEKTOpa
110 €r0 HayaJly M KOHITY.
18 IIpocreiiue Hayuutscs ®opmupoBaTh HaBbIKU | BBIAENATE TOIBKO CpaBHHBaTh CBOM YMmeror
3a/1a4M B chopMyTUpOBATh U OCO3HAHHOTO BEIOOpa CYIIIECTBEHHYIO 9acCTh | CIIOCOO0 JEHCTBHA C MIPEACTaBIAT
KOOpZAMHATaxX JIOKa3bIBaTh (OPMYIY 6onee 3¢pexTuBHOTO JUISL pEIICHU 33J1aud | U3BECTHBIM KOHKPETHOE
JUTSL BEIYUCIICHUS criocoba perreHus AJITOPUTMOM PEIICHUS | COACp)KaHWEe U
KOODJMHATHI CEPEIUHBI coobmare ero B
OTpe3Ka MMUCbMEHHOM
¢dopme.
19 Pemenue 3anau INo3HakoMuTHCS € ®opmupoBaTh HaBbIKU | Beigenuts maBHoe | Onpenensth YcranaBuBawT 1
METOI0M IIPaBUIAMH AECHCTBUIA pelieHus 3a1a4 1o CTPYKTypUpPOBATh MOCIIEI0BATENILHOCTD CPaBHUBAIOT
KOOpAMHAT HaJl BEKTOPAMU C ANTOPUTMY 3agady MIPOMEKYTOUYHBIX pa3Hble TOUKU

3aJaHHbIMU
KOOpAWHATaMH.

nerCcTBHI 1711
MOJIy4Y€HHUs] KOHEUHOTO

3peHus, IPexae
4YeM NPHHSTh
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HayuuTbcst BRIBOTUTH
(bopMyIBI st
HaXOXICHUS
KOOPIHMHAT BEKTOPA,
KOOPIMHAT CePEANHEI
OTpe3Ka, JTHHEI
BEKTOPA I10 €ro
KOOp/IMHATaM,
paccTosiHuE MEXIY
JIByMsI TOYKAMH,
pemiaTs 3a7a4u
METOJJOM KOOPJIUHAT.

pe3ynbTara

OKOHYATEIBHOE
perieHne

20 YpaBHeHUE ITo3HakoMHUTBCS C ®opmupoBaTh yMeHUs | Bolaenats u CpaBHMBaTh CBOM VY4arcs ynpasisTh
OKpPY>KHOCTH BBIBOJIOM YpaBHEHHUS HpPaBCTBEHHO- (dbopmynupoBaThb crocob AeHcTBus ¢ MIOBEJICHUEM
OKpPY’KHOCTH. ITHYECKOTO npobnemy U3BECTHBIM napTHEpa-yoexaaTh
Hayuutsca OLICHUBAHUS aJATOPUTMOM pEIIEHUst | €ro,
(opMynupoBaTh yCBanBaeMoOro KOHTPOJIUPOBATH,
MOHATUE YPAaBHEHHUS COEpIKaHUs KOPPEKTUPOBATh U
JIMHHUHY Ha IIOCKOCTH, OLICHUBATh €T0
pelaTh 3aJa4Hm. JeficTBUs
21 YpaBHeHue npsmMoit [ToznakoMuThCS C DopMUpOBaTh CamMocTosTeNbHO CraBuTh yIeOHYIO AprymMeHTHUpOBaTh
BBIBOJIOM YpaBHEHHUS OCO3HAaHHOCTH CBOMX COCTABJISITh AJITOPUTM | 3aJady Ha OCHOBE CBOIO TOUKY
npsmMoil. Hayumntbes TPYAHOCTEH U pereHus 3a1a9u COOTHECEHUS TOTO, YTO | 3PEHUs, COPHUTH U
COCTAaBJIATh ypaBHEHHE | CTPEMIICHHS K UX YK€ U3BECTHO U OTCTauBaTh CBOIO
MIPSIMOi1 110 HPEOJI0IECHHIO, YCBOEHO, U TOTO, UTO MO3UIHIO
KOOpPJITHATaM JBYX €€ CIIOCOOHOCTH K HEU3BECTHO.
TOYEK, peIaTh 33Ja4d | CAMOOILIEHKE CBOUX
JNEeWCTBUN
22 Pewenue 3anad o Hayuutbcst dopMUpOBaTh BoccranaBnuBarb [Ipoextupyror YcraHaBIuBalOT U
TeMe: «YpaBHEHUE (opmMynupoBarb MOJIOXKHUTENBHOTO MIPEIMETHYIO MapuipyT NPEOAOJIEHUs] | CPAaBHUBAIOT
OKpPY>KHOCTH. MIpaBUIA JEHCTBUHN HAJl | OTHOLIEHHUS K YUEHHUIO, | CHUTYaIHIo, 3aTpyAHEHUI B pa3Hble TOUKU
VYpaBHeHUE BEKTOpaMH C MI03HABaTEIbHON OITMCAaHHYIO B 33j1aue, | 0Oy4eHUH uepes 3peHus, IPexXIe
OpSAMOiD» 3aJaHHBIMU JESITeAbHOCTH BBIIEIIUTh TOJIBKO BKJIIOUEHHUE B HOBBIE 4eM MpPUHSATb

KOOpIMHATaMH (CyMMa,
Pa3HOCTb, YMHOXKEHHE
BEKTOpa Ha YHUCIIO),
BBIBOJJUTH (pOPMYJIbI
KOODIFHAT BEKTOpa
yepe3 KOOPANHATHI €ro
Hayaja ¥ KOHIa,
KOOP/IMHATHI CEPEANHBI
OTpe3Ka, JUIMHBI
BEKTOpa IO €ro

IIaBHOE IS
pEIIeHus 3a1auu.

BUABI ACATCIIBHOCTHU U

(bopmbI
COTpPYIHHYECTBA

OKOHYATEeIbHOE
pereHne
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KOoOpAuHAaTaM 1 T. 1.

23 Pemenue 3anau 1 | Hayuurtscs pemathb ®opmMupoBaTh ‘YMeTb BBIBOAUTH IIpunumars IIposBiaTh
MIpOCTENUINE 3a1a4H YCTOMYUBOU CIIEACTBUA U3 [I03HABAaTEIbHYIO LIEb TOTOBHOCH K
METOIOM KOOPJHHAT, MOTHBALIVY K aHAIU3Y, | UMEIOLIUXCS B U COXPAHSATH €€ npu 00CYKAEHHIO
BBIYUCIIATH JUIMHY U HCCIIEI0BAHHIO YCIIOBHH 3aJa4H BBITIOJTHEHUN Y9EOHBIX | Pa3HBIX TOUEK
KOOPAMHATBI BEKTOPA, JaHHBIX IeHCTBHH, YETKO 3peHus U
YTOJ MEXITy BBITIOJTHSATD BEIpabOTKe oO0IIei
BEKTOpaMH TpeboBaHUs MO3ULHN
[IO3HABAaTEIIbHOU
3aa4u
24 KonTponsHas 1 | Hayuurtbcs npumensth | @opmupoBath HaBbIkK | Brioupars Hanbonee | [Ipoextupyror Perynupyror
pabota Ne2 1o TEOPETUYECKHUI camoaHanu3a, s peKTUBHBIC MapIIpyT NPEoIoJICHHUs | COOCTBEHHYIO
TeMe: «Metog, MaTepua, U3y4eHHbII CaMOKOHTPOJIA CIIOCOOBI peLIeHHs 3aTpyHEHUH B JEATEILHOCTD
KOOPJMHATY Ha MPeIbIIyIIHNX 3a1a4u 00y4eHuu yepes MIOCPEICTBOM

ypOKax, Ha MPaKTHKe

BKJIFOYEHUE B HOBBIE
BUIIBI IEATSIBHOCTH U
(bopmbI
COTPYAHUYECTBA

MACbMEHHOU pedn

CooTHoOIIEHHS MEKAY CTOPOHAMH M YIVIAMHU TPEYIOJIbHUKA, CKAJAPHOE 11

OM3BCACHHUEC BCKTO

poB (144)

25 CuHyc, KOCHHYC, 1 | INo3HakoMHUTBCA C DopmupoBarhb AHanm3upoBarb Bripemnsror u oco3naror | Oco3HaBarh
TaHIeHC yIia MOHSITHEM CHHYCA, HOJIOKHUTEIILHOTO 3aj1auy, BbLACISS TO, YTO YCBOCHO U YTO | Ka4€CTBO U YPOBEHb

KOCHHYCa, TAHT€HCa M | OTHOLICHHS K YYCHUIO, | IJIABHOE e rnojyiexar YCBOEHHUSI.
KOTaHI€HCa JJIsl YIVIOB | MO3HABATENILHOM YCBOEHHUIO,
ot 0° go 180°. JeATeIbHOCTH
Hayuutscs
(dopMynupoBaTh 1
JIOKa3bIBaTh OCHOBHOE
TPUTOHOMETPHUECKOE
TOXJECTBO, BBIBOAUTD
(opMyITBI 1St
BBIYHCIICHUS
KOOP/IMHAT TOYKU U
(hopMyIIBl IPUBEICHUS

26 CuHyc, KOCHHYC, 1 | HayuuTbcs BEIBOIUTH ®dopmupoBarh BoccranaBnmBath CnmyatoT cBoM cioco® | YMEIOT CIymiaTth u

TaHreHC yIiia bopmybl, yCTOHYUBOI MPEIMETHYIO JIEWCTBHS C ITATIOHOM CIIBILIATD APYT

CBSI3BIBAOLIIE CHHYC, MOTHBAIHH K CHTYAIIHIO, Jpyra, T0CTaTOYHO
KOCHHYC, TaHT€HC, poOJIEeMHO-TIOMCKOBOM | ONHCAaHHYIO B 33ja4e, TMOJIHO ¥ TOYHO
KOTaHT€HC OJIHOTO H JeATeIbHOCTH BBIJICITUTH TOJIBKO BBIPaXKalOT CBOU
TOTO K€ yIVla, penaThb IJIaBHOE JUIsl MBICITH
3aJ1a4u 110 TEMeE. pelLIeHus 3aJa4H.

27 Cunyc, KoCHHYC, 1 | Hayuurbcs BEIBOIUTH ®opmupoBars HaBbIKH | Beinensts ®dopmupoBars YcraHaBIMBaOT U

TAHI'CHC yTJla

(opMyIly OCHOBHOTO

aHaJiu3a, TBOp‘lCCKOﬁ

00001EHHBIN CMBICI

OCO3HAaHHOCTb CBOMX

CpaBHUBAIOT
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TPUTOHOMETPUUYECKOIO | MHULMATUBHOCTU U u GopMasbHYIO TPYIHOCTEH U Pa3HbIC TOUKH
TOXKIECTBA, aKTHBHOCTH CTPYKTYypYy 3a1a4H CTPEMIICHUS K UX 3peHHs, IPEXKIE
npocreinie GopMyIs! MPEOOICHHUIO, 4eM NPUHATH
IIPUBEICHNUS, CIOCOOHOCTH K OKOHYATENBHOE
OTpENENATh 3HAYCHHE CaMOOIICHKE CBOUX peleHue
TPUTOHOMETPHUUECKUX JIeHCTBUI

(YHKIUI U1 yTII0B OT

0° mo 180°mo

3aJaHHBIM 3HAYEHHUIM

YIJIOB.

28 Teopema o Hayuutscs DopmupoBarhb ‘YMeTb BBIBOAUTH OreHUBaTh Pa3BuBath ymeHue
TUIOILAAH (dbopmynupoBaTh U TI0JIOKUTENBHOTO CIIECTBUS U3 JIOCTUTHYTHII HMHTETPUPOBATHCS B
TPEYrOJIbHUKA JIOKa3bIBATh TEOPEMY O | OTHOLICHMS K YYCHMIO, | UMEIOILUXCS B pe3yabrar Ipyniy

iouaau JKeJNaHHsi NPUOOpeTaTh | yCIOBUM 33124 CBEPCTHUKOB U
TpeyrojbHUKA. 3HATh HOBBIC 3HAHUS, YMEHUS | JAHHBIX CTPOUTH

(dopmMyIy IOy MPOIYKTUBHOE
TPEYTOJIbHUKA. B3aMMOJEICTBUE CO
Hay4auTscs pemars CBEPCTHUKAMU U
3a[a4M [0 TEME. B3pPOCIIBIMU

29 Teopema cUHYCOB U Hayuutbcst DopMUpOBaTh YMeTb 3aMeHATh Onpenenstob YMeroT nepeBoinuTh
KOCHHYCOB (dopMynupoBaTh 1 yCTOMYUBOMI TE€PMUHBI MOCIIEI0BATENILHOCTD KOH(JIMKTHYIO

JIOKa3bIBaTh TEOPEMBI MOTHUBAIUHU K OIpeIEICHUSIMU MPOMEKYTOUYHBIX CUTYAaLIHIO B
CHHYCOB U KOCUHYCOB, | U3YYEHHUIO U JIeUCTBUH st JIOTUYECKUH IJIaH U
IIPOBOJIUTH 3aKpEIJICHUI0 HOBOTO [IOJIyYEHUSI KOHEUHOTO | pa3pellaroT e€ Kak
JI0Ka3aTeNIbCTBO pesynbTara 3aja4y 4epes
TEOPEMBI U IPUMEHSITh aHaJIN3 yCIOBUM

€€ IIpu pelIeHuu 3a1a4

30 Pewenue HayuuTtbcst BBIBOIUTH DopMUpPOBaTh HABBIKOB | YMETh BBIBOJUTH CocTaBnsATh IUIaH U IIposiBnsATHL

TPEYTOJIHUKOB TEOPEMBI CUHYCOB U OpraHM3alluy aHajau3a | CJIEIACTBUSA U3 HIOCJIEJ0BATENBHOCTD TOTOBHOCTb K
KOCHHYCOB. CBOEH eATEIbHOCTU HMEIOLUXCS B JeficTBuit 00CYKXI€HHIO
INo3HakoMuUTBCS U YCIIOBUY 3a1a41 Pa3HBIX TOYEK
BBIBOJUTH (OPMYIIBI JAHHBIX 3peHus u
JUISL BBIYUCIICHUS BBIpabOTKe 00mIeH
IUIOILAAH NO3ULUHU
napajuleNorpaMma.
Hayuutscs pemars
3a[1a4M [0 TEME.

31 Pewenue Hayuutscs pemars ®opmupoBaTh HaBBIKOB | Bulaensarts CraBuTh yaeOHYIO WHTepecyrores
TPEYTOJIBHUKOB TPEYTOJIBHHUKH MO ABYM | PabOTHI O aNropuT™My | (OpPMaIBHYIO 3a/1a4y Ha OCHOBE Yy>KUM MHEHHUEM U

CTOpPOHAM U yroi CTPYKTYpY 3a1a4H COOTHECEHUS TOTO, YTO | BBICKA3bIBATh CBOE

MEXIY HUMH, T10
CTOpOHE H
MPUIEKAIIUM K HEW

YK€ U3BECTHO U
YCBOCHO, U TOTO, YTO
HCHU3BCCTHO.
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yIilaM, 10 TpEM

CTOPOHAaM
32 M3meputenbHble Hayuutscs ®opmupoBath HaBBIKKM | Brraensats 00bextsl n | [IpemBocxumaroT Ymerot ciaymare u
paboTHI (dopMynupoBaTh U aHanmm3a, IIPOLIECCHI C TOUKH BpPEMEHHBIE CHBIIIATH APYT
JOKa3bIBaTh TEOPEMBI COIIOCTAaBJICHUS, 3peHHs LENOT0 U XapaKTepUCTUKU JIpyTa, 10CTaTOYHO
CHUHYCOB U KOCUHYCOB, | CpaBHEHHS yacteil JIOCTHXKEHUS MOJTHO X TOYHO
bopmymy s pe3ynbTara (OTBEHalOT | BEIPAXKAalOT CBOHM
BBIYUCIICHUS Ha BOIIPOC «KOTAa MBICITH
omaaen Oyzner pe3yabrar?»
TpEeyrojabHUKA U
napajuesorpamma.
ITo3HakoMHUTBCS C
MeTOIaMHU
HU3MEpHUTENILHBIX padoT
HAa MECTHOCTH.
33 Pemenne 3amaud no 3HaTh NOHATHE yINIa ®opMmupoBaTh HaBbIKM | BoccraHaBnuBarh IIpoexTrpoBaTsh IposBaaTs
TeMe: MEXy BEKTOPAMHU. COCTaBJICHUS MIPEIMETHYIO MapuipyT NPEOAOJIEHUs] | TOTOBHOCTb
«COOTHOIIEHHUS Hayuutsca anropuTMa CHUTYalHIo, 3aTpyOHEHUI B aJeKBaTHO
MEXIy CTOPOHAMHU (opMynupoBaTh BBINTOJTHEHNS 33/1aHNSA, | ONMCAHHYIO B 3aJa4e, | OOydeHHH depe3 pearupoBath Ha
U yIIIaMu OImpeneNneHue HABBIKOB BBITNIOJIHEHNS | BBIIEIUTH TOIBKO BKIIIOYEHHUE B HOBBIE HYXJBI JPYTHUX,
TPEYTrOIbHUKAY» CKaJSIpHOTO TBOPUYECKOIO 33/IaHKs. | TIABHOE IS BUJIBI IEATEIBHOCTU U | OKa3bIBAaTh MIOMOIIb
MIPOU3BEACHUS perIeHus 3a1a49u. ¢bopmbI 1 SMOIIMOHAJIBHYIO
BEKTOPOB, PEIIATh COTPYIHUYECTBA MOJICPIKKY
344U 110 TEME. napTaépam
34 Yron mexny Hayuutbcs dopmupoBaTh Bribupars BuI Oco3HaBaTh CaMoOro YcraHaBnMBaOT
BEKTOpaMHU. (dbopMyTUpOBaTh U noTpeObHOCTH rpaduueckoit ce0st Kak IBIDKYIIYIO JIOBEpUTEIIbHBIE
CkamsipHoe JIOKa3bIBaTh TEOPEMY O | MPUOOpETEeHHS MOJIeTIH, aA€KBaTHON | CHJIy CBOETO HAy4YCHHUS, | OTHOILECHHS
MPOU3BEICHHE CKaJIsIpHOM MOTHUBAIIMHY K IIPOLIECCY | BBIAEICHHBIM CBOIO CITOCOOHOCTB K
BEKTOPOB MIPOU3BENCHUH JBYX o0yueHuns CMBICJIOBBIM MOOMIIM3AINH CHIT U
BEKTOPOB B eIMHULIaM 9HEPIUU, BOJIEBOMY
KOOpJHHATAX, pelaTh YCHIINIO- K BBIOODY B
3aJa4M MO TEME. CUTyalluu
MOTHUBALIMOHHOTO
KOoH(IIHKTA, K
IIPEOAOJICHUIO
IPeNnsITCTBUM
35 CkassipHOE Hayuutscs ®opmupoBars ymeHus | Bwibuparts 3HaKO- IIpenBocxuiaoT IIposiBnsATH
MIPOM3BEICHIE (hopMyITHpPOBATE U KOHTPOJINPOBATH CHMBOJINYECKHE BpPEMEHHBIE YBOKUTEIBHOE
BEKTOPOB. JIOKa3bIBaTh TEOPEMY O | IPOIIECC M Pe3yIbTaT CpeacTBa IS XapaKTePUCTUKU OTHOIIICHHE K
CaoiicTsa CKaJIApHOM JEATEIBHOCTH MIOCTPOCHUS MOAEIH | JOCTH KEHUS napTHEpam,
CKaJIIpHOIO MIPOU3BEICHUU JBYX pe3ynbTara (OTBE4alOT | BHUMAHUE K
MPOU3BEICHMUSL. BEKTOPOB B Ha BOIIPOC «KOTAa JUYHOCTHU APYIOro,

KOOpAMHAaTax, peliarb

Oyzer pe3ynbrar?»

aJCKBAaTHOC
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3a[a4d [0 TEMe. MEXIIMYHOCTHOE
BOCIIPUSTHE
36 CkamspHoe 1 | 3natpu ®opMupoBaTh HABBIKKA | BwIpaxkats cMBICT CocCTaBnATh IUTaH U OnwuceBaOT
MPOU3BE/ICHNE (opMynupoBaTh aHaJM3a, TBOPYECKON CUTYallnu MOCIIEA0BATENTHLHOCTD CoepKaHue
BEKTOPOB U €TO OTIpezieIeHHE WHHULUATHBHOCTHU H Pa3ITHMYHBIMA JEWCTBHH. COBEpIIAEMBIX
CBOMCTBa CKaJIIPHOTO aKTUBHOCTH cpelcTBaMHU IEUCTBHUI C ILIENBIO
MIPOU3BEACHUS (puCyHKH, CXEMBI, OpHEHTALNH
BekTOpoB. HayunTbes CHMBOJIBI, 3HAKH) MIPEAMETHO-
(dbopmynupoBaTh U MIPAKTUYEeCKON MIn
JIOKa3bIBaTh TEOPEMY O Jpyroi
CKaJISIpPHOM JIESITeNTBHOCTH.
MIPOU3BEICHUH JBYX
BEKTOPOB B
KOOpJMHATaX, pemarhb
3aJ1a4u 110 TEME.

37 Pewenue 3anau 1 | 3Hatpu ®opMUpoBaTh Bripaxxats cTpykTypy | BHOCUTB KOppEKTUBBI HUcnoneiyror
(opMynupoBaThb TI03HABATENbHBIH 3a7a4n pa3HbIMA U JIOTIOTHEHHUS B NIpaBHJIbHBIC
oTpezieIeHNe HHTEpEeC CpenCTBaMU croco0 cBoux SI3BIKOBBIE CPEICTBA
CKaJIIPHOTO JIEWCTBHH B CiTy4yae JUTSL OTOOpaKEHHS
TIPOMU3BEACHUS PacXOXKICHUS STAJIOHA, | CBOMX MBICIICH
BEKTOPOB. peanbHOTO ICHCTBHS

38 KonTponsHas 1 | Hayuurtbcs npumensith | @opmupoBath HaBbikK | Beioupars Haubonee | [Ipoextupyror Perynupyror

pabota Ne3 o TEOPETHUYECKHUIH caMOaHaJIn3a, s peKkTUBHbIC MapuIpyT NPEOAOJIEHUS | COOCTBEHHYIO
TeMe: MaTepuai, U3yYeHHbI | CaMOKOHTPOJISA CHOCOOBI penIeHns 3aTpyAHEHUH B JIESITeNTBHOCTh
«CooTHOIIEeHUS HAa MPEIbITYIINX 3a1a49u o0yueHHu uepes HOCPEACTBOM
MEXIy CTOPOHAMHU ypOKax, Ha TIPaKTHKe BKJIIOUEHHE B HOBBIE MTUCBMEHHOH pedn
U yIIIlaMu BUJIBI IEATEIBHOCTH U
TpeyroJbHUKA. (hop™MBI
CkansipHoe COTpYyIHHYECTBA
MPOU3BEICHHE
BEKTOPOB.»
JIIMHA OKPYKHOCTH M IIomanab kpyra (124)
39 IIpaBunbHbII 1 | INo3HakoMHUTBCA C ®opmupoBarhb Co3nmaBath CTpYKTypy | BHOCST KOppekTHBBI 1 | Yd9arcs pa3pemarsb
MHOTOYTOJIBHHUK MTOHATHEM MPABUIBHBIN | TOJOKUTEIHHOTO B3aMMOCBSI3€il JIOTIOTHEHUS B KOH()JIUKTBI, ICKATh
MHOTOYTOJIFHHK. OTHOIICHNSA K YICHHIO, | CMBICIIOBBIX €IMHUI] | COCTABJICHHBIC IUIAHBI U OIICHUBATD
Hay4auThcst BRIBOAUTH KeJIaHuA nIpuoOpeTaTh | TeKcTa aJBTepHATHBHBIE
(opMyITBI 1St HOBBIE 3HAHUS, YMEHUS CHOCOOBI peleHus,
BBIUUCIICHUS yTIIa NIPUHUMATh
MIPaBUIBHOTO N- OKOHYaTeIbHOE
yroJbHUKA, peIaTh pelieHue
3a[a4M [0 TEME.
40 OKpY>XKHOCTB, 1 | Hayuurtscs ®dopmMupoBaTh Boipensts Oco3HaBaTb caMOro Ymeror Opatp Ha
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OIIMCaHHas OKOJIO
IIPaBUIIBHOTO
MHOTOYTOJIbHUKA 1
BIIMCaHHAas B

(dbopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMBI
00 OKpPYXHOCTSIX,
OMHCAaHHOHN OKOJIO

MOJIOKUTEIILHOTO
OTHOIICHHUS K YICHHUIO,
MO3HaBaTEeILHOM
EITENBLHOCTH,

KOJINYECTBEHHBIE
XapaKTePUCTHKH
00OBEKTOB, 3aJaHHbBIE
CI0BaMu

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

ce0s1 MHUIINATUBY B
OpraHu3anun
COBMECTHOTO
IEUCTBHUS

MPaBUJIBHBINA IIPaBUIBHOTO KETaHUsI IpUOOpeTaTh SHEPIUH, BOJIIEBOMY
MHOTOYTOJIbHHK MHOTOYTOJIbHUKA U HOBBIE 3HAHUS, YCHIIHIO — K BEIOOPY B
BIIUCAHHOI1 B YMEHHUS, CUTyalluu
IIPaBUIIbHBII COBEpILIEHCTBOBATh MOTHUBAIlMOHHOTO
MHOTOYTOJIbHUK HMEIoIIuecs KOH(JIMKTA, K
MIPEOI0TICHUIO
IPenATCTBUM
41 DopMyIbl 11 ITo3HakoMHUTBCS C DopmupoBarhb IIpoBoauTh aHanu3 OnpenensaTsb VYuyarcs paspelarb
BBIUUCIICHUS BBIBOJIOM (hopmy, OCO3HAaHHOCTH CBOMX CIIOCOOOB peLICHUs MOCIIeI0BATEIEHOCTh KOH(JIMKTBI, HCKaTh
IUIOIAAN CBS3BIBAIOLITUX TPYyAHOCTEH U 3aJa4¥ ¢ TOUKU MIPOMEXKYTOUYHBIX U OLICHUBATh
MPaBUIBHOTO paanychl BIUCAHHOM U | CTPEMJICHUS K HX 3peHHs UX JielcTBUMN 171t aJbTEpHATUBHbBIE
MHOTOYTOJIbHHKA, OMNHCAaHHOI MIPEOIOIECHHUIO, PalMOHAIIBHOCTHU U MOTyYCHHSI KOHEYHOTO | CHOCOOBI peleHus,
€ro CTOPOHBI U OKpPY>KHOCTH CO CIIOCOOHOCTH K SKOHOMUYHOCTH pe3ynbTara MPUHUMATh
panuyca CTOPOHOH MPaBUIIBHOTO | CAMOOLIEHKE CBOMX OKOHYAaTEIbHOE
BITMCAHHOM MHOTOYTOJIbHHKA. JercTBUI peleHue
OKPY>KHOCTH Hay4anTscs pemars
3aJa4M [0 TEME.
42 Pewenue 3anau o ITo3HakOMHUTBCS CO DopmupoBarhb BoccranaenuBars IIpoexTupoBarb IIposiBnsATHL
TeMme: crocobaMu YCTOWYIHBOM HpEeAMETHYIO MapuIpyT NPEOAOJIEHUsI | TOTOBHOCTh
«IIpaBUJIBHBIN MTOCTPOEHUS MOTHUBALIUH K CHUTYaIHIo, 3aTpyAHEHUH B aJIeKBaTHO
MHOTOYTOJIBHHUK MIPaBUIBHBIX U3YYICHHIO U OIIMCAHHYIO B 3a/1aue, | oOy4eHUH yepes pearupoBath Ha
MHOTOYTOJIFHHKOB. 3aKpEIUICHHIO HOBOTO BBIJICJIUTH TOJIBKO BKJTIOUEHHE B HOBBIE HYXbI JPYTUX,

HayuuTtbcst BBIBOIUTE
(dbopMyIBI st
BBIYMCJICHHS THIOMIA N
MIPaBUJILHOTO
MHOTOYTOJIbHUKA, €T0
CTOPOHBI ¥ PAJANYCOB
BITMCAHHOU M
OIMMCAaHHOM
OKPYXHOCTEH,
(opmyay,
BBIPAXKAIOIIYIO
IUIOIIA/b
TpEYroJbHUKA Yepe3
MEPUMETP U PAANYC
BITMCAHHOM
OKPYKHOCTH, CTPOUTD
MIPaBUJIbHbIE

TJIaBHOC OJIA
peuicHusA 3aga4u.

BUABI ACATCIIBHOCTHU U

(dopmbI
COTPYAHUYECTBA

OKa3bIBaTh IOMOIIb
U 3MOLIMOHAIIbHYIO
HOJEPIKKY
napTHépam
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MHOTOYT'OJIbHUKHN

43 JlnnHa OKpyXHOCTH ITo3HakoMuUTBCS € dopmMupoBaTh BriOupars, CraBuTh yueOHYIO Hcnons3yrot
BBIBOJIOM (hOPMYJIBI, YCTOIUUBOH COIIOCTABIATh U 3aJa4y Ha OCHOBE IIPaBUJIbHBIE
BBIpa)KaloUIeH JITUHY MOTHUBAIMHU K 000CHOBBIBAaTh COOTHECEHUS TOTO, YTO | SI3BIKOBBIE CPEICTBA
OKpPY>KHOCTH depe3 eé MIPOOIEMHO-TIONCKOBOH | CIIOCOOBI peUICHUS YK€ U3BECTHO U U OTOOpaKeHHUS
panuyc, 1 GopMyIIEl JESTEIBHOCTH 3a1a4 YCBOEHO, 1 TOTO, YTO CBOMX MBICIIEH
JUISL BBIYUCIIEHHS €111 HEM3BECTHO.

JUINHBI 1yTH
OKpPY>KHOCTH C
3alaHHOU I'palyCHOI
Mepoi. Hayuntecs
pelarth 3aa4u 1o
TeMe.

44 Pemenue 3anau o ITo3HakoMHUTBCS C dopmupoBars HaBLIKOB | BeiOuparsb IIpoexTupoBarb YMeroT nepeBoUTh
Teme: «J{mmHa BBIBOJIOM (hOPMYJIBI, OpraHM3alliy aHaInu3a | CMBICJIOBBIC CAMHUIIBI | MapUIPYT IIPEOAONICHNsI | KOH(IUKTHYIO
OKPYKHOCTH BBIpa)KaloUIeH JTUHY CBOEH EATENbHOCTH TEKCTa U 3aTpydHEHU B CUTYAaLIHIO B

OKpPY>KHOCTH uepes3 eé yCTaHaB/IMBaTh oOyueHun yepes JIOTHYECKUH IJIaH U
panuyc, 1 GopMyITEI OTHOIIEHHUS MEKIY BKIIIOYEHHUE B HOBEIE paspemniars 3Ty

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

3a/laHHOM IpalyCHOI

Mepoil. Hayuntecs

pelIarth 3a7a4u 1o

TeMe.

45 IInomane kpyra u ITo3HakoMuUThCS C DopMHPOBaTh IENEBBIX | YMETh BRIOUPATH OrieHUBaThH Jocrarouno

KPYTOBOT'O CEKTOpa MIOHSTHEM KPYTOBOH YCTaHOBOK y4eOHOMH 00001IEHHBIE JIOCTUTHYTHII TOYHO U IIOJIHO
CEKTOp U KPyTroBOI JESTEAbHOCTH. CTpaTerys peleHus pe3ynbTar MOKAa3bIBAIOT CBOIO
CErMEHT, C BBIBOJOM 3a1a4u TOYKY 3pEHUS IPU
IUIOIAAN KPYTOBOIO pelleHny 3a1ad
CEKTOpa U KPyroBOTo
cermeHTa. Hayuntbcs
pelaTs 3aJa4y o
TEMe.

46 Pewenue 3anad o Ilo3HakoMUTBCS C ®opmupoBaTh HaBbIKH | BoccranaBnuBarb IIpoexTupoBarb Jocrarouno
teme: «llnomaznp BBIBOIOM (HhOPMYITBI aHau3a, TBOPUECKON MIPEIMETHYIO MapIIpyT IPEOAOJICHUS] | TOYHO U MOJITHO
Kpyra ¥ KpyroBOTro IUTOINAAH KpyTa. WHUIMATUBHOCTH U CHUTYaIHIo, 3aTpyaHEHUI B MTOKA3BIBAIOT CBOIO
CEKTOpa» HayuaunTscs pemats AKTHBHOCTH OTIMCAHHYIO B 3a/1a4e, | oOy4eHuH yepes TOYKY 3pCHUS IPU

3aja4u 10 TEME. BBIJICIUTH TOJIBKO BKJTIOUEHHE B HOBEIE pemeHnH 3aaaq
IJIaBHOE VIS BHJIBI IEATEIILHOCTU U
pelIeHus 3a1a4un. (bopMBI
COTPYAHHYECTBA
47 Pemenue 3amau HayuuTscs pemats ®dopmMupoBaTh OcymectBnats nouck | IlpuanmMars HuTtepecyrorcs
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3aJ1a4u Ha IPUMEHEHHE
(bopMyIBI st

BBIYHCIICHUS TUIOIIA M,
CTOPOHBI IPABUIIBHOTO

TIOJIOXKUTENIbHBIC
OTHOIICHHUA K yuEoe,
KeJIaHUs IpruoOpeTaTh
HOBBIE 3HAHUA U

U BBIJICJICHHE
HEOOXOIUMOM
HHPOPMALIIT

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

Yy>XUM MHCHUCM U

BBICKa3BIBAIOT CBOE.

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

BBINOJIHATD

TpeboBaHUs

MO3HABATEIbHON

3aJ1a4M.

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

49 Pewenue 3anau Hayuutscs pemars ®opmupoBarh HaBeIKH | CTPYKTypHpOBaTh Brocsar koppextussl u | IIposBisitor
3a[a4M Ha IOCTPOCHHE | PabOTHI IO ANTOPUTMY | 3HAHUSA JIOTIOJIHEHHUS B YBaXKUTEIbHOE
IIPaBUIBHOTO COCTAaBJICHHBIE TLIAHBI OTHOLICHHE K
MHOTOYTOJIbHHKA, napTHépam,
(dopMyupoBaTh 1 BHUMaHHE K
OOBSICHATB TMTOHATHS JIMYHOCTU JPYIoro,
JUINHBI OKPYKHOCTH, aJIeKBaTHOE
IUIOINAAN KpYra, MEXJIMYHOCTHOE
JUIMHBI IyTH, IUIOIIAAN BOCIIPUSITHE
KpyroBOI'O CEKTOpa U
KpyroBOI'O CETMEHTA.

50 Konrposnbnas Hayuantscst mpumensats | @opMupoBats HaBEIKM | Bribupars Hanbonee | [Ipoektupyror Perynupyror
pabota Ne4 o TEOPETHUYECKHUIH camoaHanu3a u 3¢ eKTHBHEIC MapuIpyT IPEOAOJICHUSI | COOCTBEHHYIO
TeMme: «/{nuna MaTepuai, U3y4eHHbI | CaMOKOHTPOJISL CHOCOOBI penIeHus 3aTpyAHEHUN B JIeSATENbHOCTD
OKpPY>KHOCTH, Ha IPeIbIaYyLIUX 3a/1a4u oOyueHHun uepes MOCPENCTBOM
IUIOIAAb Kpyra u ypOKax, Ha MpaKTHKe BKJIIOUEHHE B HOBBIE MUCbMEHHOH pedn
KpYyroBOIo BUJIBI I€ATENLHOCTHU U
CEKTOpa.» (bopMBI

COTPYIHHYECTBA

23




51 OtoOpaxeHue [To3HakoMuTBCS C ®dopmupoBars HaBbIKM | BeiOupars Hanbonee | Ciuyarot cBoif cioco0 | YMEIOT ¢ TOMOIIBI0
TUTOCKOCTH Ha ceOsl. MTOHATHEM OCO3HAHHOTO BEIOOpa 3¢ eKTHBHEIC JIEHCTBUS C ITATIOHOM BOTIPOCOB
Ionstne oTtoOpakeHne Hamnbonee CHOCOOBI penIeHns IIOOBIBAThH
JIBIDKEHTISL. IUTOCKOCTH Ha ce0s, 3¢ $eKTHBHOTO 3a1a4qn HEIOCTAOIIYIO
TTOHATHE JTBIKCHIUSL. criocoba pemeHus HHPOPMAITHIO
52 CgoiicTBa [To3HaKOMHUTBCS CO dopmupoBartb Oco3HaHHO 1 Crnmuatot cBoif cioco6 | [lmarmpyrot oburue
JIBUKCHHUSL. CBOMCTBaMH YCTOMYUBOU NIPOU3BOJIBHO JIEHCTBUS C 3TaJIOHOM CHOCOOBI pereHNs
JBIKEHUS, OCEBOH U MOTHBAINHN K aHAIN3Y, | CTPOHUTH PEUCBBIC
LEHTPaIbHOU HCCIIEI0BaHUIO BBICKa3bIBaHMS B
CUMMeETpHEH. YCTHOI 1
OUCBMEHHOH opme
53 Pemenue 3anad o Hayuutscs DopmupoBarhb BoccranasnuBars IIpoextupyror Ymerot Opatb Ha
Teme: «lloHsaTHE (dbopmynupoBatb JKeJIaHUsA 0CO3HABaTh HpeAMETHYIO MapIIpyT IPeoloeHus | cedsi MHUINATUBY B
nBmkeHus. Ocepas oTpeieNneHue CBOU TPYAHOCTH U CHUTYaIHIO, 3aTpyAHEHUi B OpraHu3aIix
U IIEHTpajbHas napajuiesIbHOr0 CTPEMHTHCSA K UX OIIMCaHHYIO B 33jaue, | 0OydEeHHUM Yepes COBMECTHOTI'O
CHMMETPHSD» IIepeHoca 1 MoBOpOTa, | MPEOIOJICHHUIO, BBIJICITUTH TOJIBKO BKJIIOUCHHUE B HOBBIC JIeUCTBHSA
OCYIIECTBIATh TIPOSIBIIATH IJIaBHOE JUTS BUJIBI ICATEILHOCTH
TapaJuIeIbHbIN CIIOCOOHOCTH K peLIeHus 3aJa9H. (hopMBI
MIEPEHOC U TIOBOPOT CaMOOIICHKE CBOUX COTPYIHHYECTBA
¢buryp JEHCTBUI, OCTYIKOB
54 ITapannenbHblit [ToznakoMuThCS C DopMUpOBaTh [Honumars u ChugaroT cBO# criocod | YMET C MOMOIIBI0
MepeHoc MTOHATHEM JKEJIaHUs OCBAaNUBaTh a/IeKBaTHO OLICHMBATh | ACHUCTBHS C 3TAJOHOM, | BOIPOCOB
TapajuIeIbHBIA HOBBIE BUJIBI A3BIK CPE/ICTB 00HapyXHUBAIOT JI0OBIBATH
HIEPEHOC. JeATEIbHOCTH, MaccoBOH OTKJIOHEHHS U OTJIMYUS | HEJOCTAIOIIYI0
ITo3HaKOMHUTBCS € y4acTBOBaTh B uHbopmau OT JTaJIOHA. nHdopmaruo
YTBEPXKICHUEM, UTO TBOPUYECKOM
napaJiiebHbIN CO3UAATEIBHOM
MIEPeHOC — €CTh nporecce
npwxenue. Hayantscs
pemars 3aJa4u 110
TEME.
55 IToBopot INo3HakoMuThCS € ®dopmupoBars yMeHHs | YMeTh BHIOMpaTh CraBuTh yueOHYIO YMeErT nepeBoauTh

MIOHSTHEM TTOBOPOT.
OcBouTs npaBuia
MOCTPOCHUS
TeOMETPHUYECKHX
¢uryp c
HCIIOJIb30BaHUEM
MOBOPOTA.
ITosHakoMuTBCH €
YTBEPXKJICHUEM, YTO
MIOBOPOT — €CTh
JIBHKEHHE.

HPaBCTBEHHO-
TUYECKOTO
OLCHUBAHUA
YCBAUBAEMOTO
CozlepKaHust

Haunboee

s peKTUBHBIC
CHOCOOBI penIeHus
3aj1a4u

3a/lauy Ha OCHOBE
COOTHECEHHS TOr0, 4TO
y>Ke U3BECTHO U
YCBOEHO, ¥ TOTO, YTO
eI1é HEM3BECTHO.

KOH(JIMKTHYIO
CUTYalUIO B
JIOTHYECKUH IJIaH U
paspemars 3Ty
3aza4y uepes
aHallu3 YCJIOBUH.

24




56

Pewmenue 3anau:
«[TapamienbHbIl
nepeHoc. ITosBopor»

Hayuutscs
(bopMyTHpPOBATH
MOHATHUSA
apajuIeIbHOrO
IIEpEeHO0Cca U MOBOPOTA.

dopmupoBaTh yMeHUs
KOHTPOJINPOBATH
MIPOLIECC U PE3YIbTaT
JEATEbHOCTH

BoccranasiuBarh
MIPEIMETHYIO
CHUTYaIHIo,
OTIMCAHHYIO B 3a11a4e,
BBIIEJIMTH TOJIBKO
IaBHOE IS

IIpoextupyror
MapuIpyT NPEOAONIEHHS
3aTpyHEHUH B
o0y4eHnn gepes
BKIIIOYEHHE B HOBBIE
BHJIBI IEATENILHOCTHU U

AJleKBaTHO
HCTIONB3YIOT
pedeBsIe CpeacTBa
U IACKYCCHU U
apryMeHTanu
CBOEH MO3UIIAH.

pemeHns 3aJaqn. (bopmbI
COTPYIHUYECTBA

57 Pewmenue 3anau Hayuutscst 00bsicHsaTs | @opMupoBaTh HaBblkH | BriOupars IIpunumars HHuTepecoBarbest
MIOHATHUS IBUKEHHUS, camMoaHanIu3a u OCHOBaHHUA U MO3HABATEIbHYIO 1I€b, | Yy>KUM MHEHHEM U
0CEBOH U LEHTPAJILHOM | CAMOKOHTPOJISL KpUTEPUU IJIs COXPAHATH €€ IIpU BBICKa3bIBaTh CBOE.
CUMMETPHHU CpaBHEHMA, BBINOJIHEHUH Y4EOHBIX
IapaJUIEIIBHOTO cepuanuy, JeNcTBUM,
IIEPEHOCA U NMOBOPOTAa, Ki1accuuKanuu peryinupoBarh BECh
MJLTIOCTPUPOBATH OOBEKTOB. Hmpolece ux
IIPaBHIIa MOCTPOEHUS BBINOJIHEHHS U YETKO
TeOMETPUYECKUX BBINOJHATD
¢uryp c TpeOoBaHUA
HCTIOJIb30BaHUEM MO3HABaTEIbHON
0CEBOI U LEHTPAJIBHOMI 3aJa4M.
CUMMETPHHU
MapajuIeIbHOrO
IIEPEHOCA U MOBOPOTA.

58 Pewenue 3anau Hayuutscst 00bsicHATh, | ©OpMUpPOBATh HABBIKM | YCTaHaBIMBAaTh IIpenBocxumaoT Bcrynars B quaior,
KaKOBa CBSI3b MEXIY aHaJIu3a, TBOPYECKOU HNPUYUHHO- BpPEMEHHBIE y4acTBOBaTh B
JBIDKCHUAMU H WHHULUATUBHOCTHU H CIICZICTBEHHBIC CBA3H | XapaKTEePUCTHKH KOJUIEKTUBHOM
HAJIOKEHUSAMU, aKTHUBHOCTH JIOCTUXKEHUS o0cyxaeHnn
MJLTIOCTPUPOBATh pesyabrara (OTBEHaoT | mpobiem
OCHOBHBIE BHJIBI Ha BOIPOC «KOTza
JBIDKEHUH OyzeT pe3ysbrar?»

59 Pemenue 3anau Hayuutscst 00bsicHaTs, | PopMupoarsb Cocrasnats nenoe u3 | Ilpeasocxumaror IposBistor
YTO TaKoe yCTOMUYUBOMI yacreil, BpPEMEHHBIE TOTOBHOCTh
oTOOpakeHue MOTHUBAIMHY K aHAJIU3Y, | CaMOCTOSTENIbHO XapaKTEePUCTUKU aJIeKBaTHO
IUIOCKOCTH Ha ce0s U B | UCCIIEJOBaHHIO JIOCTpauBasi, JIOCTHKEHUS pearupoBath Ha
KaKOM Clly4ae OHO BOCIOJIHSASA pe3ynbTara (OTBEYAIOT | HYXIBI APYTHX,
Ha3bIBACTCS HEZ0CTalue Ha BOIIPOC «KOTIa OKa3bIBaTh [IOMOIIIb
JBIDKCHUEM KOMITIOHEHTBI Oyzmet pe3ynsrar?» U SMOILIMOHAJIbHYIO
IJIOCKOCTH, peIIaTh MOJICPKKY
3a/1a4y [0 U3Y4EHHOHN napTHépam
TEME

60 Konrponbnas Hayuurscst npumensite | @opmupoBarh HaBblkH | BriOupars nHantbonee | IIpoekrupyror Perynupytor

pabota Ne5 1o TEOpeTUUYECKUIl camMoaHanu3a u s peKTUBHBIC MapIIpyT NPEOOIEHUsS | COOCTBEHHYIO
TeMme: «JIBHxKeHue.» MaTepuai, U3y4eHHbI | CaMOKOHTPOJIS CIIOCOOBI pelIeHHs 3aTpyAHEHUIl B JIeSITEIbHOCTh
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Ha MpeIbIIyIIIX 3a1a4u o0yueHHH yepes MOCPEICTBOM
YpOKax, Ha PaKTHKE BKIIIOYEHHE B HOBBIE MUCBMEHHOH pedn
BHJIBI IEATENILHOCTU U
(bopmbI
COTPYOHHYECTBA

61 006 akcmomax [To3HakoMHUTHCS € ®opmupoBath HaBeIKH | CaMOCTOSTETFHO Brienars JemMoHCTpUpOBaTh

IUIAHUMETPHUH aKCHOMaMH, paboTHI 1O aNTOPUTMY | CO3/aBaTh OCO3HABaTh TO, YTO CHOCOOHOCTH K
MTOJIOXKEHHBIMU B aITOPUTMBI YK€ YCBOEHO U YTO OMIIaTHH,
OCHOBY U3y4YEHHUs JeSITeIbHOCTH IpU eI MOANIEeKUT CTpeMIICHUE
Kypca reOMeTpHH. peeHun npodiem YCBOEHHIO, OCO3HaBaTh | yCTaHABIUBATh
ITo3HaKOMHUTBCS € TBOPUYECKOTO U KauecTBO U YPOBEHb JIOBEPHUTENbHBIE
OCHOBHBIMH 3TallaMu MIOUCKOBOTO YCBOGHHUS. OTHOIIICHHUS
Pa3BUTHS TEOMETPHH. XapakTepa B3aMMOIIOHUMAHHUS.
Pemars 3anaun.

62 IloBTOpEHuE. ITo3HakoMHUTBCS C DopmupoBarhb Beiaenars u OnpenensaTsb OnuceIBaTh
HauansHele OCHOBHBIMU 3TallaMu YCTOIUUBOM (opmMynupoBaTh MOCIIEIOBATENILHOCTD coJeprKaHue
TEOMETPUUYECKUE Pa3BUTHS TEOMETPHU. MOTHBAINHY K aHAIN3Y, | Mpooiemy MPOMEKYTOYHBIX COBEPIAEMBIX
CBEICHUS. Pemats 3amaun. HUCCIIEIOBAHUIO HEUCTBUI IS IEUCTBHUI C LENBIO
[TapannensHele MOIY4YEHUS KOHEYHOTO | OpHEHTaluU
HpsIMBIE. pe3ynbTara MpeIMETHO-

MPAaKTUYECKOW MIIN
HMHOU JIeATENBHOCTH

63 IloBTOpEHUE. Hayuutscst npumensats | @opMupoBarhb OmnpenensaTs CraBuTh y4eOHYIO Hcnonb3yror
TpeyronbHUKH. TEOPETHUYECKHUI TI03HABaTEIIbHBII OCHOBHYIO 1 3aady Ha OCHOBE MIPaBUIIbHBIC
Pemmenne Marepuai, U3y4eHHbI | MHTepec. BTOPOCTETICHHYIO COOTHECEHUS TOTO, YTO | SI3BIKOBBIE CPEJCTBA
TPEYTOIbHUKOB. pamnee. uH(popMaIUo YK€ U3BECTHO U JUT OTOOpaXKEeHUS

YCBOEHO, ¥ TOTO, 4TO CBOHUX MBICTIEH
eIé HeM3BECTHO.

64 IToBTOpeHue. Hayuutscst mpumensats | @opMupoBats HABEIKH | Briaensats obmiee u CrnmuaroT cBoit ciocod | OOMeHHBaIOTCS
TpeyronbHUKH. TEOPETUUYECKUIT aHanmu3a, 4acTHOE, 1IeJ0€ U JICHCTBUSA C 3TAJIOHOM, | 3HAHUSIMH MEXIY
Pemenne MaTepuai, U3y4eHHbI | CONOCTaBJIEHUS, 4acThb, o01Iee U 00OHApY>KUBAIOT YJIEHAMHU TPYIIIBI
TPEYTrOIbHUKOB. paHee. CpaBHEHHUS pasiauyHoE B OTKJIOHEHUSI U OTJIMYUS | AT IPUHATUSL

H3y4aeMbIX OT ITAJIOHA. 3 PEKTHBHBIX
00BEeKTax; COBMECTHBIX
KJIacCU(UITUPOBATH pELICHHUsX.
00BEKTHI

65 IToBTOpEHuUeE. Hayuutbcst npumensats | @opMUpOBaTh LieJEBbIE | YCTaHABJINBATh Oco3HaBaTh CaMOT0 YMEIOT ¢ NOMOLIBIO
OKpY>XHOCTB. TEOPETUYECKUN YCTaHOBKH Y4eOHOM aHaAJIOTUU cebs Kak JIBIXKYIIYIO BOIIPOCOB

MaTepual 1o Teme: JeSITeTbHOCTH CHITy CBOETO Hay4eHHS, | JOOBIBATH
«OKpY>KHOCTB» CBOIO CIIOCOOHOCTB K HEAOCTAIOLYI0
MIPEOI0ICHUIO nHPOPMAITHIO
HPENsATCTBUN U
CaMOKOPPPEKIHU
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66 [ToBTOpenue. Hayuutscst npumenste | @opMupoBaTh HaBBIKH | BeimonHsTe yueOHble | Onpenensts Omnpenensts HeIH 1
YeTpIpEXyroabHUKI TEOPETHYECKUN paboTHI IO aNTOPUTMY | 3a/a4d, HE IMEIOIIUE | MOCIEAOBATEILHOCTD byHKINN
, MHOTOYTOJBbHHKH. MarepHai 1o TeMe: OITHO3HAYHOTO MPOMEKYTOUHBIX YYaCTHHKOB,
«YeTbIpEXyTrobHUKH, pelieHus neneu ¢ yuétom Ccroco0b1
MHOTOYTOJIbHHKH.» KOHEYHOTO pe3ynbrara | B3auMOMEHCTBUS
67 [ToBTOpenwue. Hayuantscst mpuMensats | @opMuUpOBAaTh HABBIKM | YMETh OCYIIECTBIATE | CaMOCTOATENBHO C nocraro4yHoit
Bexkropsl. Meton TEOPETUUECKUI COCTAaBJICHUS CUHTE3 KaK (bopMyIIpOBaTH [IOJIHOTOH U
KOOPJUHAT. MarepHai 1o TeMe: aJITOpUTMa COCTaBJICHHUE IIEJIOTO | ITO3HABATENBHYIO b | TOYHOCTHIO
JBrmxeHust. «Bekropsl. MeTon BBINOJIHEHUS 3aJaHusi, | U3 4yacTei Y CTPOMTH JEHCTBHUA B | BBIpa)KaTh CBOU
KOOp/INHAT. HaBBIKOB BBITTOJTHEHHS COOTBETCTBHH C HEH MBICJIU B
JIBHKEHHSL.» TBOPYECKOTO 3aaHusI COOTBETCTBHH C
3a7auaMHy 1
YCIIOBUSAMHU
KOMMYHUKaIIUU
68 Hrorosas Hayuutscst npumensite | @opmupoBaTh HaBbikH | BriOupars Haubonee | [Ipoektupyror Perynupytor
KOHTPOJIbHAS TEOPETHYECKUN caMoaHaJIu3a u 3¢ peKTUBHBIC MapIIpyT IPEOOICHUS | COOCTBEHHYIO
pabora MaTepHual, U3y4eHHbIH | CAMOKOHTPOJIS CIIOCOOBI PELICHHS 3aTpyJHEHUN B JIESITETEHOCTD
Ha MpeABIIyIINX 3a7a9u oOyueHnn yepes MOCPEACTBOM

YpOKax, Ha TPaKTHKe

BK/IIIOYCHHEC B HOBBIC
BUABI ACATCIIBHOCTHU U

(dopmbI
COTpYIIHUYECTBa

MMICHbMECHHOM peun
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Y4eOHo-MeToAMYeCKoe M MAaTePHATIbHO-TEXHNYeCKoe o0ecneuyeHue yueOHoro

nmpomecca

HOpMaTHBHbIe JAOKYMCECHTHBI

1.
2.

deepanabHbIi TOCYTapCTBEHHBINM CTaHIAPT OOIIEro CPEAHEr0 00pa30BaHUsL.
dyHnaMeHTaITBHOE SAPO coaepIkanHus o01ero oopasopanus / Poc. akaa. Hayk, Poc. aka.
obpaszoBanus; mox pen. B. B. Koznosa, A. M. KonnakoBa. — 4-e u3z., nopad. — M. :
[Ipocsenienue, 2011.

[TpumepHBIe TpOrpaMMEbI IO yueOHBIM npeaMeTaMm. Maremaruka. 5—9 KJIACCBIL: MPOEKT. —
3-e uzn., nepepad. — M. : [Ipoceemenue, 2011.

I'eomerpus. COopHUK pabodnx mporpamm. 7—9 KJIacChl : MOCOOUE ISl yUuTeNnen
00meo6pasoB. yupexaeHuit / coctaBurens T. A. BypmuctpoBa. — M. : [Ipocsemnienue, 2011.

Y4yeOHO-MeToanYecKast JJUTepPaTypa

1.

@

I'eomerpus: 7—9 ki / JI. C. AranacsH, B. @. byry3os, C. b. Kagomues u np. — M.:
[Tpoceemenue, 2004—2011.

T'eometpus: pabouas terpans: 9 k. / JI. C. AranacsH, B. @. byry30s, 10. A. I'nazkos, U.
N. FOnuna. — M.: [Ipocsemnienue, 2004-2011.

3ue b. I Teomerpus: quaakt. Mmarepuaisl: 9 ki1. / b. I. 3uB. — M.: [Ipocsemenue, 2004—2011.
N3yuenue reomerpuu B 7, 8, 9 kiaccax: MeTol, peKoMeHaauu: K. s yuurens /J1. C.
AranacsH, B. @. byry3o0s, 1O. A. I'maskoB u ap. — M.: [Ipocemenune,  2003—2011.
Muwenko T. M. T'eomerpusi: TeMatudeckue Tectol: 9xi. /T. M. Mumenko, A. JI. binakoB. —
M.: [Ipocemienue, 2014.

MarepuajibHO-TeXHHYECKOe H HH(POPMAIHOHHOE 00ecneueHne

1.

VY4dacTHUKHM 00pa30BaTeNbHOIO Mpoliecca odbecrnedeHbl pabounMy MECTaMH, BKITFOYAIOIUMH B
ce0sl KOMITbIOTEP, MOIKJIIOYEHHBIN K UHTEPHETY, IPUHTEP, CKaHEP, KOJIOHKH, HAyLITHUKHU, BEO-
KaMephl.

[IporpamMMHoOe obecrieueHue BKIOYaeT B ce0sl BUPTyallbHbIE MaTeMaTnyecKue KOHCTPYKTOPbI
U1 IOCTpOeHUs rpadukoB (hYHKIMH, BBITOIHEHUS YepTexXel, IPOBEACHUS UCCIeI0OBAaHUHN U
skcniepuMeHToB: ‘“YKusast Maremaruka”, “Grapher”. JlononHUTENbHO MOTYT OBITH YCTAHOBJIEHBI
CBOOO/IHO pacnpocTpaHseMble IporpaMMsl “Maremarndyeckuii KOHCTpyKTOp 5.0” 1
“GeoGebra”.

B cootBercTBuM ¢ TpeboBanusMu PI'OC coznana nHGOPMaIMOHHAs cpefia JUTsl MOJAEPIKKH
00pa3oBareIbHOM e TEILHOCTH YUaluxcst U neaaroros: http://iclass.home-
edu.ru/course/view.php?id=71
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IInanupyemble pe3ybTaThbl H3yYeHHS Kypca

(Huxe chopmynupoBaHbl IIIaHUPYEMbIE pe3yIbTaThl H3YUYEHHUS Kypca TeOMeTpHH 7-9 KI1accoB.
[TyHKTBI, OTHOCSIIMECS K 9 KJIaccy, B TEKCTE BbIJIEICHBI KYPCUBHBIM MOAUYEPKUBAHUEM).

Harnaanas reoMmeTrpus

BbInyckHUK HayduTCS:

1.

4.

pacIo3HaBaTh HA YEPTEkKAX, PUCYHKAX, MOACIIAX U B OKPYXKAIOIIEM MUpPE IIIOCKUE U
IIPOCTPAHCTBEHHbIE TI'€OMETPUUECKUE QUTYPHI;

pacrno3HaBarh pa3BEPTKU KyOa, IPSIMOYTOJIbHOIO  MapajuleenuIea, NpaBuibHON
IUPaMUIbl, HUIMHIPA U KOHYCA;

OTIPEEIIATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTyphI JIMHEHHBIE pa3Mepbl caMol (GUTYpHI U
Hao00poT;

BBIUUCIIATH 00BEM MPSMOYTOJIFHOTO TapaljiesienuIesa.

Bbll’lyCKHuK noay4unm 603MOMNCHOCMb.!

1.

BbIUUCTAMD 00BEMBI NPOCMPAHCINBEHHBIX 2eOMEMPUYECKUX PuU2yp, COCMABLEHHBIX U3
NPAMOY20bHbIX NAPALLELeNUNeoos;

yenybumso u pazeums npeocmasieHus 0 NPOCMpPaHCmMEeHHbIX 2eomempuyeckux guzypax,
NpUMEeHAMb NOHAMUE PA3ZBEPMKU O/l 8bINOTHEHUs. NPAKMUYECKUX PACYEMO8B.

I'eomerpuueckue Gpurypsi

BI)IHYCKHI/IK Hay4UTCA:

1.

7.

TIOJIb30BaThCs SI3BIKOM TEOMETPUH ISl OMUCAHUS MPEAMETOB OKPYKAIOIIEr0 MUPa U UX
B3aMMHOT'O PACIIOJIOKEHUS;

pacrno3HaBarh U 1300pakaTh Ha YepTekKaxX U PUCYHKaX reoMeTpudeckue GUrypol U Ux
KOH(UTYpaInu;

HAXOJIUTh 3HAUEHUSI  JUIMH JIMHEHHBIX JIEMEHTOB (PUTYp M X OTHOILEHUS, TPALYCHYIO MEpY
yrioB oT 0 1o 180°, mpuMeHss onpeeneHus, CBOWCTBA U MPU3HAKH (PUTYP U HX DIIEMEHTOB,
oTHolIeHus puryp (paBeHCTBO, MOA00HE, CHMMETPHUH, TTIOBOPOT, NMapasUIeIbHbIN TIEPEHOC);
onepuposamsy ¢ Ha4aIbHbIMU NOHAMUAMU MPULOHOMEMPUU U 8bINOHAMb dleMEeHmMAapHble
onepayuu Ha0 YHKYUAMU Y2108,

pewiams 3a0ayu Ha 00KA3AMeNbCMBe0, ONUPAACh HA U3VYEeHHble C8OUCMEad huyp u OMmHOWeHUl
MeHCOY HUMU U NPUMEHSIS U3YYEeHHble Menodbl OOKA3AMeNbCme;

peunarb HECIIOXKHBIE  33/1a4M Ha MOCTPOEHUE, TPUMEHSSI OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS C
TTOMOIIBIO ITUPKYIIS ¥ TIMHEUKHU;

pemarb NpoCcTeHIne IUIAHUMETPUYECKUE 33]1a4l B IIPOCTPAHCTBE.

Bbll’lyCKHuK noay4un 603MONCHOCMb.!

1.

0811a0emb Memooamu peueruss 3a40a4 Ha 8bIYUCTeHUs. U OOKA3AMeNbCMed. Memooom Om
NPOMUBHO20, MemOOOM NOO00US, MEMOOOM nepebopa 8apuanmos u Memooom
2eOMEeMPUYECKUX MECH MOYEK,

npuobpecmu onvlm NPUMEHEHUs al2eOPaudecko20 U mpu2OHOMEempu4ecKko20 annapama u uoeu
OBUNCEHUS NPU PEULCHUU 2EOMEMPULECKUX 3A0aY;

061a0enmv MpPaoUyUOHHOU  CXeMOU peuleHust 3a0ay Ha NOCMPoeHUe ¢ NOMOWLIO YUPKYIISL U
JIUHENKU. AHAU3, NOCMPOEHUe, 00KA3aMeNbCME0 U UCCTIe008aHUE,

HAy4umsCsi peulams 3a0a4u Ha NOCMpoeHue Memooom 2e0MeMpUYECcK020 Mecma mo4ex u
Memooom noooousi;

npuobpecmu Onvlm UCCIe008AHUsL CEOUCME NAAHUMEMPUYECKUX QU2YD ¢ NOMOULbIO
KOMNbIOMEPHBIX NPOSPAMM,

npuobpecmu Onvlm 6bINOIHEHUS NPOCKMOE N0 MEeMAaM. « eomempuueckue npeobpazosanus
Ha naockocmuy, «Ilocmpoenue ompeskos no gpopmyner.
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N3mepeHue reoMeTpruueCKUX BeJTHYHH
BBIyCKHHMK HaydnTCS:

1. HWCHoJb30BaTh CBOMCTBA U3MEPCHHMS JIJIMH, TUIOIIA/ICH U YIJIOB IIPU PEILICHHUHM 3aa4 Ha
HAXOXKJICHHUE JUTMHBI  OTPEe3Ka, JUTMHBI OKPYKHOCTH, JUIMHBI JIyTH OKPY>KHOCTH, IPalyCHON
MeEphI yIJia;

2. BBIYUCIIATH JUIMHBI JIMHEHHBIX 2JICMEHTOB (DPUT'YP U UX YIIIbI, HCIOJB3YS (POPMYJIIBI JUTHHBI
OKPYKHOCTH M JIJTMHBI IYTH OKPY>KHOCTH, (hOpMYyIIbI IIomaaei ¢huryp;

3. gvluucHsamb nIoWAadu TPEYroabHUKOB, IPSIMOYTOJIBHUKOB, MTAPAJLICIIONPaMMOB, TPAIICIIHiA,
KDY208 U CeKMOPO8;

4. @bIYUCAMb OIUHY OKDYICHOCMU, ONUHY OY2U OKDYICHOCHIU;

5. pewamb 3a0a4u HA 0OKA3ZAMENbCIMEO C UCNONb308AHUEM DOPMYIL OJIUHbL OKPYICHOCIIU U OJIUHbL
0yeu OKpYsCcHOCmU, hopmyi niowaoel uyp;

6. pewamsb NpaKmMu4yecKue 3a0a4u, CesA3aHHbIE C HAXONCOCHUEM 2COMEMPUYECKUX BENUYUH
(Ucnoav3ys npu HeobXoOUMOCHU CNPABOYHUKY U MEXHUYECKUEe CDe0Cmaa).

Buinycknux nonyuum 603modcHocms.:

1. ewvluucaamo niowaou gueyp, cCocmasieHHbx U3 08yxX uiu Oonee nPsMoy2oilbHUKOS,
Napanenocpammos, mpeyeoibHUKo8, Kpyea u cekmopa,

2. bIUUCAMb NAOWAOU MHO20Y20NbHUKO8, UCNONb3YSI OMHOUEHUS PABHOBEIUKOCIU U
PABHOCOCMABLEHHOCMUL;

3. npuobpecmu onvim  npuMeHeHUs AneedPAUYECKO20 U MPULOHOMEMPUYECKO20 Annapama u
uoell 0BUIICEHUsL NPU PEUEeHUU 3A0ay HA BbIYUCTeHUe NI0WAdel MHO20Y20IbHUKOS.

Koopaunarsi
BI)IHyCKHI/IK Hay4UTCA:
1. ewviuuciamo d/lMHV ompe3Kd no KoopduﬂamaM €20 KOHUO06, 86bl4UcCiAaAms KOODduHambl cepedquz
ompesKa;
2. UCHnoIb308aMb KOODauHanHblZZ Memod 6]1;1 U3VUCHUA CBOZZCWZG NPAMBIX U OKDVDfCHOCI’I’lelZ.
Buinycknux nonyyum 6ozmosrcHocmon:
1. 08ﬂa0€mb KOODauHamelM Men’ZOaOM peueHuA 3adaq HdA 6blyuciieHue u 00Ka3am€]lbcm60,'
2. npuobpecmi onvlm UCHOAb3068AHUS KOUNbIOMEPHLIX NPOSPAMM ONSL AHAAUZA YACHBIX CAVYAEE
B3AUMHO20 PACNOJIOHCEHUA OKDV.?fCHOCWleﬁ U npAmslx,
3. npuobpecmu onvlm 8bINOAHEHUS NPOeKkmMos Ha memy «IIpumenenue KoopouHamuo20 mMemooa
npu peuerHuu 361061’{ HaevlducierHue u aOKCL’)’aI’}’leJZbCWZGO».

BekTopsl
BBINyCKHUK HAy4UTCS:

1. onepuposamo ¢ 6eKMopamu: Hax0O0ums CYMMY U PA3HOCHb 08VX 6EKMOPOE, 3A0AHHbIX
2eOMEMPUYECKU, HAXOOUMb 6EKMOD, PASHbLLI NPOU3EEOEHUIO 3A0AHH020 6eKMOPA HA YUCTLO;

2. Haxooumbv 0/isl 8EKMOPO8, 3A0AHHBIX KOOPOUHAMAMU. OIUHY 6eKMOPAd, KOOPOUHAMbL CYMMbL U
pasHoCcmu 06YX u bosee 6eKmopos, KOOPOUHAMbL NPOU3EE0eHUs  6eKIMOPA HA YUCIO,
NPUMEHSS. NPU HEOOX0OUMOCTU COYeMamenbHblil, NePEeMecmumeibHblll U PACNPEeOeiUmebHbllL
3AKOHbL;

3. 8LIYUCIAMb CKANAPHOE NPOU3EEOCHUE BEKINOPO8, HAX0OUMb V20 MENCOY 8EKMOPAMU,
VCMAaHA8AUEams NePReHOUKYIAPHOCIb NPIMbIX.

Bbll’lyCK'HuK noay4um 603MOMNCHOCMb.!
1. osnadems BEKMOPHbIM Memooom Oisl peuernuA 3a0aY HA BbLIYUCTICHUE U doxasameﬂbcmeo;
2. npuoépecmu Onvlm BbINOAHEHUS NPOCKmMO8 Ha memy «lIpumenenue 6ekmopHo20 Mmemooa npu
peueruu 3044 HA BLIYUCTICHUC U QOKAZAMENbCIBO Y.
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