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IMosicHuTeIbHASA 3aNMCKA.

Pabouaa nporpamma ydyebHOro Kypca no reometrpum ana 9 Kaacca C yrayb6neHHbim
usyyeHMem matemaTtuku. Pabouasa nporpamma cocTtaBieHa Ha OCHoBaHuUM PeapepanbHOro
rocygapctseHHoro o6pa3oBaTenbHOro CTaHAapTa OCHOBHOro obuwero obpasoBaHMA Mo
npegmeTy MaTemMaTuKa, npumepHolK o6pas3oBaTeNbHOW NpPOrpammbl OCHOBHOro obuiero
obpa3zoBaHuA no npeamety reometpusa«l eomerpus. CoOopHUKpaboUUXIIporpaMm. 7—9 Kitacchl:
nocoOue s yauTeneil o01meo0pa3oBaTeNbHbIX WKOM»/ [cocTaButens T. A. Bypmuctposa]. —
2-e 3., nor. — M.: [IpocBemenne, 2014.

AKTyaJIbHOCTb. B OCHOBE MaHHOrO Kypca JIEKHT OOHOBICHHE TPeOOBAaHUN K YPOBHIO
MOJATOTOBKA  IIKOJIBHUKOB B CHCTEME  €CTECTBEHHO-MATeMaTUYeCKOro  OOpa30BaHMUS,
OTpaXKaloIllee BAXHEUIITYI0 OCOOCHHOCTh TMEJaroru4eckoil KOHIIENIMH TOoCYJapCTBEHHOTO
cTaHjapra — repexo. oT CYMMBI «IPEIMETHBIX pE3yIbTaTOBY K
«MeTanpeIMEeTHBIMPE3YyIbTaTaMy», T.€. K OOOOIIEHHBIM CIOCO0AM JIEATEIHHOCTH, KOTOPHIE
OTpaXkaroT creuru UKy He OTACNbHBIX IPEIMETOB, a CTyIeHel 00pa30BaHuUs.

B 9 knacce ygamuecst mpooiKaT OBJIaIeBaTh CUCTEMOW MaTEMaTHYEeCKUX 3HAHUN U YMEHUH,
HEOOXOMUMBIX Ui TPUMEHEHUS B TMPAKTUYECKOW NEATEIbHOCTH, H3YUYEHHUS CMEXKHBIX
JTUCILHUILIINH, TIPOJOJDKEHUsT 00pa30BaHUsl.

3agauun u cnenuduka Kypca. B paboueil mporpamme y4YUTHIBAIOTCS OCHOBHBIE HJIEH U
nosioxeHus: [Iporpammel pa3Butust U GOpMUPOBAHUST YHUBEPCATBHBIX y4€OHBIX ACHCTBUN st
OCHOBHOT0 00111eT0 00pa30BaHMS.

OBnazieHue yyaluMUcs CUCTEMON FeOMETPUUYECKUX 3HAHUM U YMEHUH He00X0IMMO B
MOBCEIHEBHOM JKU3HHU, JUI U3YUCHHS] CMEKHBIX JUCHUIUINH U MIPOJOJIKEHHSI 00pa30BaHusl.

[IpakTrueckas 3Ha4UMOCTh IIKOJIBHOTO Kypca T€OMETPUU 00YCIOBIIEHA TEM, YTO €T
00BEKTOM SIBJISIFOTCS] POCTPAHCTBEHHBIE ()OPMBI U KOJTUUECTBEHHBIE OTHOLICHHS
JEMCTBUTEIILHOTO MUpa. ['eomeTpudeckas oAroToBKa HeOOX0uMa JJIsk IOHUMAaHUSI IIPUHIIUIIOB
YCTPOMCTBA U UCIIOIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHUS HAYUYHBIX U TEXHUUYECKUX
MOHATUHN U uAei. MaremaTuka sSBIsSeTCs A3bIKOM HAyKH M TeXHUKHU. C e€ TOMOIIbI0
MOJICJIUPYIOTCSL U U3YYalOTCA SABJICHHS U MPOLECCHI, IPOUCXOAIIUE B IPUPOJIE.

['eomeTpus ABISIETCS] OJJTHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA
obecreunBaeT U3y4eHHEe PYTUX AUCHUILUINH. B mepByro odepeah 3T0 OTHOCUTCS K MPeAMETaM
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH K (pu3uKe. Pa3BuTHE TOTHYECKOTO MBIILICHUS
yuammxcs npu 00y4eHHH FreOMETPHH CIIOCOOCTBYET YCBOGHUIO MPEIMETOB T'YMaHUTAPHOTO
nukia. [IpakTuueckre yMEeHUsI 1 HABBIKM T€OMETPUYECKOTO XapaKTepa HEOOXOIUMBI JIJIst
TPYJAOBOH AESITETFHOCTU U MPOGECCHOHATHHON MOTOTOBKU IIKOIEHUKOB.

PazButue y yuanmxcst mpaBHJIbHBIX MPEICTABICHUN O CYITHOCTH U MPOUCXOXKICHUN
TeOMEeTPHUECKUX abCTpaKIuii, COOTHOIIEHNUH PEATbHOTO U UACATLHOTO, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKON HayKOH SIBJICHUH U IIPOLIECCOB PEAIbHOIO MUPA, MECTE TEOMETPHUH B CUCTEME
HayK U POJIM MaTEMaTUYECKOIO0 MOAEIIUPOBAHNS B HAYYHOM IO3HAHUU U B IIPAKTUKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YHAIIUXCSA, a TaKKe (POPMUPOBAHUIO
KaueCTB MBIIICHHUS, HEOOXOIUMBIX JIJIS a/IafiTallii B COBPEMEHHOM MH(POPMAITMOHHOM
oOmiecTse.

Tpebys oT ydamuxcst yYMCTBEHHBIX M BOJIEBBIX YCHIIHIA, KOHIICHTPAIIUU BHUMAHMSI,
AKTHUBHOCTH Pa3BUTOTO BOOOPaXEHUS, TEOMETPHS Pa3BUBACT HPABCTBEHHBIC YE€PThI TUYHOCTH
(HaCTOMYMBOCTB, LIETCYCTPEMIEHHOCTh, TBOPUYECKYIO aKTHBHOCTh, CAMOCTOSITETTLHOCTD,
OTBETCTBEHHOCTH, TPYA0JII00HE, TUCITUTIIINHY U KPUTHYHOCTh MBIIIJICHUS) U YMEHHE
apryMEHTUPOBAHHO OTCTAaMBATh CBOM B3TJISBI U YOSKIEHUS, a TAK)KE CIOCOOHOCTh MPUHUMATh
CaMOCTOSITEIIbHBIC PEIICHHUS.

['eomeTpus CylieCTBEHHO paclIupsieT KPYyro3op y4aluxcs, 3HaKOMsI UX C MHAYKIHEH 1
JeayKien, 0000IIeHneM 1 KOHKPETHU3AINEH, aHaTU30M U CHHTE30M, Kilaccudukanuen u
CUCTeMaTH3aIKel, abCcTparupoBaHUeM, aHAIOTHEH. AKTUBHOE HCIIOIH30BAHKE 3a/1a4 Ha BCEX
sTamax y4eOHOro mporecca pa3BUBaeT TBOPUECKUE CITOCOOHOCTH IIKOJIHBHUKOB.



[Tpu 0O0ydyennn reomeTpun GOPMHUPYIOTCS YMEHHUS U HABBIKM YMCTBEHHOTO TPyJa —
IUTAaHUPOBAHKE CBOEH pabOThI, MOMCK PALIMOHABHBIX MyTel €€ BBIMOIHEHUS, KpUTHYECKAas
OLICHKA pEe3yJIbTaTOB.

B npouiecce 00yueHust reoMeTpuu MIKOJbHUKU JODKHBI HAYYUThCS U3J1araTb CBOU MBICIIH SCHO
Y UCYEPIIBIBAIOIIIE, JAKOHUYHO U EMKO, IPUOOPECTH HABBIKU YETKOT0, aKKypaTHOTO U
TPAMOTHOTI'O BBIITOJIHEHUSI MAaTEMAaTUYECKUX 3aITHCEH.

Bakneiiien 3a1adeil IIKOJIBHOTO Kypca F€OMETPUHM SBIISETCS PA3BUTHUE JIOTHYECKOTO
MbIlUIeHHs ydanuxcs. CaMu 00beKThl F€OMETPHUUECKUX YMO3aKIIIOUEHUI U IPUHSATHIC B
TEOMETPHH MPaBUIIA UX KOHCTPYUPOBAHUS CITOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHUH
000CHOBBIBATh M JI0KA3bIBaTh CYXKICHUS, IPUBOIUTH YETKUE ONpPECNICHUs], pAa3BUBAIOT
JIOTUYECKYIO UHTYHUIIMIO, KPAaTKO M HATJISAHO BCKPHIBAIOT MEXaHU3M JIOTUUECKHUX MTOCTPOCHUHN U
y4daT uX MPUMEHEHHIO. TeM caMbIM T€OMETpHs 3aHUMaET BeAyllee MeCTO B JOPMUPOBAHUU
Hay4YHO-TEOPETUYECKOTO MBIIIICHHS IIKOJIbHUKOB. PacKpbiBasi BHYTPEHHIOIO TAPMOHUIO
MaTeMaTUKH, POpMHUPYs MIOHUMAHUE KPACOTHI U U3SIIECTBA MaTEMaTHUYECKHUX
paccyXIeHUN,CIOCOOCTBYS BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO TIOHSTHUS
CUMMETPHUH, TEOMETPUSI BHOCUT 3HAUNUTEIIbHBIN BKJIA] B 3CTETUYECKOE BOCIIMTAHUE YUAIIUXCA.
E€ nzydenue pa3BuBaeT BOOOpaXeHHE IKOIBHUKOB, CYIIECTBEHHO 000TAIIaeT U Pa3BUBACT UX
MIPOCTPAHCTBEHHBIE MTPEICTABICHHUSL.

Metoabl, ¢opMbl pellleHUs] NOCTABJEHHBIX 3adad. /g peanusauud JaHHON
MpOrpamMMbl  MCHOJIB3YIOTCSl HUCCIEI0BATEIBbCKUE METOJIbl, UTPOBBIE TEXHOJOTUMHU, TECTOBBIE
TEXHOJIOTHH, JIMYHOCTHO-OPUCHTUPOBAHHAS TEXHOJIOTHUS, MPOOJIEMHOE OO0y4YeHHE, AKTHBHBIC
dbopMbl 00yueHus (MPOOIEMHbBIE CEMUHAPHI, TPAKTUKYM- «MO3TOBOW IITYPM»,0praHU3alHOHHO-
JICJIOBBIE WTPBI, WUTPOBBIE CHUTYallMH, WIPBI-IIYTEHIECTBUSA, JIOTO W TIp.) aKTUBU3UPYIOT
MIO3HABATENIbHYIO JESATENbHOCTh YYEHUKOB, Pa3BUBAIOT IIPOLECCHl IO3HAHUS, IO3BOJSIOT
cieNaTh Y4eOHbBIN MPOIIECC MPUBIIEKATEIIbHBIM U HHTEPECHBIM.

Coaep:xanue M o00beM Kypca.basucubiii y4eOHbII (0OpazoBaTeNbHBIN) IJIaH Ha
U3ydeHHe TeoMeTpHH B 9 KJlacCe OCHOBHOHW IIKOJIBI OTBOAWT 3 Yaca B HENENI0 B TEUCHHE
Kaxaoro roga odydenus, Bcero 102 ypoka B ron. PaGouas mporpamma BKIHOYAE€T KOJUYECTBO
IPOBEPOUYHBIX PadOT-4 M KOHTPOJILHBIX pabor-5. s obecneueHust y4eOHOTO mporecca B 8
kiacce BblOpaH yueOHuk «['eomerpus, 7-9 xmacc» Aranacan JI.C. u gap., Mocksa,
«[Ipoceemenue»,2016r. T'omoBoit 00beM yueOHOTO BpeMeHH cocTaBisier 102 gaca, HepenpHas
Harpyska 3 yaca (34 nenenn*3 yaca=102 vaca).

2.Conep:xkanue TeM yueOHOro Kypca.

B kypce ycnoBHO MOXHO BBIIETUTh CIEAYIOUIME COJAEP>KATEIbHbIE JIMHHMU:
«Harnsnnaareomerpusi», «l'eomerpuueckue  urype», «M3mepeHne reoMeTpHUEcKHX
BenuuuH», «Koopaunatei»,«BekTopbl», «Jloruka u MHoxxkectBay, «I'eomMeTpusi B ICTOPUUYECKOM
pPa3BUTHIY.

Marepuan,otHocamuiics  k  nuHuM  «Harmagnas — reomerpus»  (dIE€MEHTHI
HarJsJHOWCTEPEOMETPUHN),  CHOCOOCTBYET  Pa3BUTHUIOIIPOCTPAHCTBEHHBIXITPEICTABICHHUI»
YYAIIUXCS B paMKaXU3y4€HUs IJIAHUMETPUH.

Copepxanne paznenoB «l'eomerpuueckue ¢urypsl» u «M3mepeHune reoMeTpuuecKux
BEJIMUMH»HAILIETICHO Ha TOJyYeHHWE KOHKPETHBIX 3HAHW O TeoMeTpudeckoil Qurype kak
BaKHEUIIEHMaTeMaTUUEeCKOW MOJIENN JJisi ONMHUCAaHUsI OKpykaromiero mupa. CrucreMarndeckoe
W3YYCHHE CBOMCTBIEOMETPUYECKHX (UTYP TO3BOJIUT PA3BUTh JIOTUYECKOE MBIIUICHHE U
MOKa3aTh MPUMEHEHUE ITUXCBOMCTB MPH PEIICHUH 33]1a4 BEIYUCIUTEILHOTO U KOHCTPYKTHBHOTO
XapaxkTepa, a TaKKe MMPU PEIICHUUIPAKTUIECKUX 3a7au.

Marepuan, oTHOCSIIMUACS K coaepKaTeabHbIM JIMHUAM «KoopauHaTe» U «BekTopbi»,
B3HAUUTEBHON CTENICHH HECET B ce0e MeXIpeIMETHBIC 3HAHUSI, KOTOPhIE HAXOASIT MPUMEHEHUE
KaK BPa3JIMYHBIX MAaTEMAaTUYECKHUX JUCIUTUIMHAX, TAK U B CMEKHBIX TIPeIMETax.

OcoOenHocThi0 JHHUM «JIOTMKA M MHOKECTBA» SBISETCS TO, YTO MPEACTABICHHBIN
3/lechMaTeprai NPeuMyIECTBEHHO U3Y4aeTcsl IPU PAaCCMOTPEHUHU Pa3IMYHBIX BOPOCOB Kypca.



CooTBeTCTBYIOIIMI MaTepual HalEIeH Ha MaTeMaTU4YeCKOE pa3BUTHUE Yydalluxcs,
dbopMUpOBaHNE Y HUXYMEHHS TOYHO, CXKATO U SICHO M3JIaraTh MBICIH B YCTHOM M NMHUCHbMEHHON
peun.

Jluaus ~ «['eomeTpuss B HCTOPUYECKOM  DPa3BUTUU»  I[peJHa3HaueHa s
(OpMHUPOBAHUATIPEICTABICHUNA O TEOMETPUU KAaK YAaCTH YEIIOBEUECKOW KYJIBTYpBI, JUIs OOILIETOo
pa3BUTHUSA HIKOJLHUKOB,UIS CO3aHUSI KYJIbTYPHO-UCTOPUUYECKON Cpelbl 00yUEeHHUS.

Ne | Tema Konnyect | NpoBepoyHble CamocTtosaTenbHble | KOHTponbHbIe
n/n BO YacoB | pabortbl paboThl paboThl
1 | Beoanoe 3 BxoxaHas
MMOBTOPEHHE MIpOBEPOYHAas
paborta
2 Meroxa koopauHat | 18 MpoBepo4Has 3 1
pabota 3a 1
yeTBepTb
3 | CooTHOIIEHHS 24 MpoBepoyHas 4 1
MEXIy CTOpPOHAMH pabora sa 2
" yriamu yeTBepTb
TPEYroJIbHUKA
4 | InuHa 15 2 1
OKPYKHOCTH u
TJIOIA b KpyTa
5 JIBrOKeHUS 17 MposepoyHas 3 1
pabota 3a 3
4yeTBepTb
6 | HauanpHble 8 1
CBCACHHS u3
CTEPEOMETPUHU
7 06 akcuomax | 2
MJIAHUMETPUU
8 | IloBTOpeHue. 15 2 1
Pemenune 3ama4
9 | Uroro 102 4 15 5

1.Meton xkoopaunart.KoopanHatel BekTopa. [Ipocreiimme 3a1auu B KoopAnHaTax. Y paBHEHHE
JIMHUM Ha TUIOCKOCTH. Y paBHEHHE OKPYXHOCTU. Y paBHeHue npsaMmoil. [Ipeacrasnenue o6
YpaBHEHMSIX 3JUIMIICA, TUIIepOoIbl U mapaboiel. CHUMMETpHs B KOopAMHaTax. Pemenue 3agay.
OkpyXHOCTH ATIOJUTOHHUS.

2. CooTHOLICHHS MEKAY CTOPOHAMM M YIJIAMH TPeyroJbHuKa. CHHYC, KOCHHYC, TAHT'€HC
yria. Teopema o mmoniaau TpeyroiabHuka. Teopema cuHycoB. TeopeMma KocuHycoB.Pemenue
TpeyroiabHUKOB.CKaIIpHOE IPOU3BEIEHUE BEKTOPOB U €r0 cBOMCTBA.CKAIsIpHOE IPOU3BEIEHUE
BEKTOPOB B KOOpJuHaTax. [[puMeHeHne cKaspHOTo MPOU3BEACHUSI BEKTOPOB MPHU PELIEHUH
3a/1a4 U JoKa3aTesnbcTBe TeopeM. COOTHOLIEHUS MEKY CTOPOHAMHU U YIIIaMH
YEeThIPEXYroJIbHUKA.

3.JlIMHA OKPYKHOCTH M IJI01aAb Kpyra.[IpaBuibHble MHOTOYTOJIBHUKH U UX CBOMCTBA.
[TocTpoeHne nmpaBUIIbHBIX MHOTOYTOJbHUKOB.J[JTMHA OKPYKHOCTH. [[TMHA AYTH OKPY>KHOCTH.
[Tnomanu kpyra, CeKTOpa, CErMeHTa.



4. JIBuzkenunsi. OToOpakeHre TIIOCKOCTU Ha ce0si, MoHsATHE B KeHUs. [lapannenbHbpiit mepeHoc,
MIOBOPOT, LEHTPAJIbHASL U OCEBasi CUMMETpHUH. Vcnoib30BaHne JBUKEHUN MIPU PELICHUH 3a]ad.
Komnozunus qBuxeHui.

5.HauaabHble cBeneHusi u3 crepeomerpum.lIpenmer crepeomerpun. ['eomerpuueckue Tena u
MOBEPXHOCTH. MHOTOTPAaHHHUKH: TIpU3Ma, MapaJUIeNeNuIe]l, NupaMuaa, QOpMYyIbl IS
BbIUKCICHUS] MX 00BeMOB. Tena M MOBEPXHOCTH BpalleHMs: LWIWHAP, KOHYC, cdepa, wmap,
(GbopMyITBI ISl BBIYUCIICHUS UX IJIOMIA/Iel TOBEPXHOCTEH U 00HEMOB.

6. 06 akcuomax mianHuMerpun.becena 06 akcuomax reoMeTpUH.

7. IloBTOopenue. Pemienue 3agau.

3.TpeboBaHuUsI K YPOBHIO OJATOTOBKH YUAIIMXCS, 00y4aIONIUXCS 110 IAHHOM MporpaMmme

[IporpaMmma  o0ecnieunBaeT  JOCTHM)KEHHME  CIEAYIOIIUX  PE3YJbTaTOB  OCBOEHHUS

00pa3oBaTeNbHONIPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs:

JIMYHOCTHBIE:

1) ¢dopmupoBaHume  OTBETCTBEHHOTO  OTHOIIEHHUS K  YYEHHUIO,  «TOTOBHOCTH U

CHOCOOHOCTUHOOYUAIOMIMXCS K CAaMOPA3BUTHIO M caMOOOpa30BaHUIO Ha OCHOBE MOTHBALIUU K

0o0y4eHHI0 UINO3HAHMIO, BHIOOPY JalibHEWIero odpazoBaHusi Ha 0a3e OPUEHTHUPOBKU B MHUPE

npodeccuit UnpodeccnoHaTbHBIX IPEIOYTEHUH, OCO3HAaHHOMY IOCTPOEHHUIO

WHAUBUAYaIbHOMOOPA30BaTEIbHOM TPACKTOPUU C YYETOM YCTOMYMBBIX IMO3HABATEIHHBIX

UHTEPECOB;

2) ¢dopmupoBaHME IIEIOCTHOIO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIOPA3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

3) ¢dopMmupoBaHre KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH W COTPYIHUYECTBE

COCBEPCTHUKAMHM, CTapIIMMH M MIIAIIIUMU B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOM,

yueOHO-UCCIIeI0BATEeNbCKON, TBOPUECKON U IPYTUX BUIAX JEATEIBHOCTH,

4) yMeHHe SICHO, TOYHO, TPaMOTHO H3JlaraTb CBOM MBICIIM B YCTHOM M MUCHBMEHHOW peyH,

MOHUMATBbCMBICIT MOCTABIIEHHOW 3a/1ayd, BBICTPAMBATh APTYMEHTAIIMIO, MPUBOAMTH MPUMEPHI

UKOHTPIPUMEDPHI;

5) KpPUTUYHOCTh  MBIIUICHUS, yMEHHE  paclo3HaBaTh  JIOTUYECKH  HEKOPPEKTHbBIE

BBICKA3bIBAaHUS,0TJINYATH TUTIOTE3Y OT (aKTa,

6)  KpeaTMBHOCTb  MBIIIJICHUS,  WHUIUMATHBA,  HAXOAYMWBOCTb,  AKTUBHOCTb  MpH

PELIeHUUTEOMETPUUECKUX 3a/1ay;

7) yMeHHEe KOHTPOJIHUPOBATH MPOLIECC M Pe3yNbTaT yueOHONH MaTeMaTUYECKOM IeATEeNbHOCTH;

8) CcmocoOHOCTh K HSMOIMOHAIBLHOMY BOCHPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,

PELIEHN,pACCYKICHUM;

MeTanpeaMeTHbIe:

1) ymeHHe caMOCTOATEIbHO TMJIAHHUPOBATh AJIbTEPHATHBHBIE MYTH JOCTHKEHHS IIeNeH,

OCO3HAaHHOBBIOMpaTh Hanbosee A3 (HEeKTUBHBIE CIIOCOOBI PEIICHHUS YUeOHBIX B MO3HABATEIHHBIX

3a/1a4;

2) yMEHHME OCYHIICCTBJISATH KOHTPOJIb 10 Pe3ylbTaTy M MO CIOoco0y JeHCTBHS Ha

YPOBHENPOU3BOJIHLHOTO BHUMAHHUS U BHOCUTh HEOOXOIUMbIe KOPPEKTUBHI;

3) ymeHue aJeKBaTHO OIIEHMBAaTh NPABWJIBHOCTh WJIM OIIMOOYHOCTH BBINOJHEHUS Y4eOHOM

3a1auu,e€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHbBIE BOZMOYKHOCTH €€ PEIICHHUS;

4)  OCO3HaHHOE  BIAJCHUE  JIOTUYECKUMH  JCHCTBUAMH  ONPEICICHUS  TOHSTHH,

0000111eHNS,yCTAHOBIICHUSI aHAJIOTUH, KIacCH(PUKAIMU HA OCHOBE CaMOCTOSTEIHHOTO BBIOOpa

OCHOBAHUH KPUTEPHUEB, YCTAHOBIIEHUS POJIOBUIOBBIX CBSI3EH.

5) yMeHue yCTaHaBJIMBaTh IPUYUHHO-CIEJICTBEHHbIE CBSA3U, CTPOUTH  JIOTUYECKOE

paccyX/1eHre,yMO3aK/IIoueHue (MHIyKTUBHOE, AeTyKTUBHOE U MO aHAJIOTHH) U BBIBOJIBI,

6) yMeHue co3daBaTh, NMPUMEHATh B MPeoOpa30OBBIBATH 3HAKOBO-CHMBOJIHYECKHUE CPEJICTBA,

MOJICIIUM CXEMBI JIJIsl PEIICHHS Y4eOHBIX B TO3HABATEIIBHBIX 33]1a4;



7) yMeHHe OpraHU30BbIBATh y4eOHOE COTPYTHHUYECTBO B COBMECTHYIO JCSITEIBHOCTD C YUUTEIEM
UCBEpCTHUKAMHU: ONPENENATh LENIH, PACHPEleNaTh (PYHKIMM B POIM YYaCTHUKOB, OOIIME
crocoObIpaboThl; yMEHHE paboTaTh B TpYIIE: HAXOAUTh OOIIee pEeIIeHHe M pa3pemarb
KOH(UIMKTBl HAOCHOBE COIJIACOBAaHUS NO3MLMH M Yy4€Ta HHTEPECOB; CIyIIaTh HapTHEPA;
(bopMyIHpOBaTh,apryMEHTHPOBATH U OTCTaUBaTh CBOE MHEHHE;

8) ¢opmupoBaHue U pa3BuUTHE Y4eOHOH B OOIIE-TIOJIB30BATENBCKON KOMIIETEHTHOCTH B
00J1aCTUHCIIONb30BAHMS UH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUI (UKT-
KOMITETCHTHOCTH );

9) mnepBoHauaNbHBIC TPEACTABICHUS OO0 HIEIX H O METOJaX MAaTeMaTUKH Kak 00
YHUBEPCATbHOMA3BIKE HAYKU U TEXHUKH, O CPEICTBE MOJIEIMPOBAHUS SIBJICHUN U IIPOLECCOB;

10) ymeHue BHIETh MaTEMAaTHYECKYIO 3aJady B KOHTEKCTE NPOOJEMHON CHTyalud B
JPYTUXJUCLMILIMHAX, B OKPYKAIOILEH )KU3HU;

11) ymeHue HaxOAWTh B pa3IMYHBIX MCTOYHHKAX HH(GOPMAIHMIO, HEOOXOAUMYIO IS
peLIeHUIMAaTeMaTUYEeCKUX Ipo0jeM, M NpeAcTaBIATh €€ B MOHATHOH (opme; NpUHUMAThH
pelIeHne BYCIOBUAX HETIOTHON M U30BITOUYHON, TOUHOM B BEPOSATHOCTHON HH(OpMAIH;

12) ymeHue noHUMaTh W HCIOJIB30BaTh MAaTE€MAaTUYECKHE CPEJCTBA HAIJSAHOCTHU (PUCYHKHU,
YEPTEKH,CXEMBI U Ap.) JUIsl WIUTFOCTPALIUU, UHTEPIIPETallK, apryMEHTALUN;

13) ymeHue BbLABUraTh TMIOTE3bl MPU PEUICHUH Y4eOHBIX 3a]a4 U IMOHMMAaTh HEOOXOIUMOCTh
UXIPOBEPKHU;

14) ymeHMe TNPUMEHATh HWHAYKTHBHbIE M JEJYKTUBHBIE CHOCOOBI pacCyXJIeHUi, BHIETH
pa3IUYHbIECTPATET NN PELLIEHUS 3aay;

15) noHMMaHuE CYIIHOCTH QJrOPUTMUYECKUX IpEeINUCAaHUd U yMEHHE [eicTBOBaTh B
COOTBETCTBUUC MPEAJIOKEHHBIM aJITOPUTMOM;

16) ymMeHHMe C€aMOCTOSITEIBHO CTaBUTh II€JIM, BbIOMpAaTh M CO3AaBaTh AITOPUTMBI JJIS
peleHnsTy4e0HbIX MaTEMAaTHIECKUX TTPOOIIEM;

17) ymeHue I1aHUpOBaTh U OCYILECTBIISATh AEATEIbHOCTb, HAPABIEHHYIO HAa pPEIICHUE 33a/1a4u
UCCJIEI0BATEIBCKOIO XapaKTepa;

npeaMeTHbIe:

1) oBmagenne  0a30BBIM  MOHATHHHBIM  ammapaToM IO  OCHOBHBIM  pasJenaMm
COJICPKAHUS;[IPEICTABICHHE 00 OCHOBHBIX H3y4aeMbIX IOHATUAX (YMCIO, I'e€OMETpHYEecKas
¢urypa) KakBa)XHEWIIUX MAaTEMaTHYECKMX MOJENSAX, IMO3BOJISIIOIIMX OINUCHIBAaThH M H3ydaTb
pEAIBHBIETIPOLIECCHI U SBJICHUS;

2) ymeHue paboTarh C TEOMETPUYECKUM TEKCTOM  (aHaJIU3UPOBaTh, HW3BJICKATh
HE00X0MMYIOUH(pOpMAIIHIO), TOYHO W TIPaMOTHO BBIpAXAaTh CBOM MBICIM B YCTHOW U
NUCbMEHHOW peYd CHOPUMEHEHHEM MaTeMaTH4YeCKOW TEPMHUHOJOTMM U  CHMBOJIMKH,
UCMOJIb30BaTh pa3jMyHble S3BIKUMATEeMAaTUKH, TIPOBOAUTH KJIACCU(PHUKAIMK, JIOTHYECKUE
000CHOBaHHS, JOKa3aTEIbCTBAMAaTEMAaTHUECKUX YTBEPIKICHUH;

3) oBiajieHNE HAaBbIKAM U YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYUCICHHIA;

4) oBiazeHUWE TEOMETPUYECKUM S3bIKOM, YMEHHE HCHOJb30BaTh €ro s ONHUCaHUs
IIPEIMETOBOKPYKAIOIEr0  MHUpa,  pa3BUTHE  NIPOCTPAHCTBEHHBIX  NPEIACTABICHUNH U
M300pa3uTeIbHBIXyMEHUH, MPUOOPETEHNE HAaBBIKOB T€OMETPUUECKUX TOCTPOEHUI;

5) ycBOeHHE cHCTeMaTHMYeCKMX 3HAaHUM O IUIOCKMX (Urypax M HUX CBOMCTBaxX, a TaKkKe Ha
HarjJsiJHOMYpPOBHE O NPOCTEHIIMX MNPOCTPAHCTBEHHBIX TENaX, YMEHHE TPUMEHSTh
CUCTEMATUUYECKUE 3HAHUAO HUX JJISl PELIEHUS] TEOMETPUUECKUX U IIPAKTUUECKUX 3a/1a4;

6) yMeHHE W3MEpPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJB30BAaTh (OPMYJBI IS
HaXOXKJICHUATIEPUMETPOB, TUIOIIAeH U 00bEMOB reoOMeTpUIECKuX (puryp;

7) yMeHMe UpPUMEHATb M3yYeHHbIE TIOHATHUS, pE3yJabTaTbl, METOAbl U1  PEUICHHS
3a1a4MpakTUUECKOT0 XapakTepa M 3adad U3 CMEXKHBIX JUCLUIUIMH C HCIOJb30BAaHUEM
MPUHEOOXOAMMOCTH CIIPABOYHBIX MaTepUANIOB, KaIbKYJIATOpa, KOMIIBIOTEPA.

Ilnanupyemsble pe3yabTaThbl H3y4YeHHUs KypPCa reOMeTPUH.



[To Teme «HauasnbHbIE reOMETPUUECKHE CBEACHUS
- pacrmo3HaBaTh MPOCTEHIITNE TeOMETPUIECKUE (DUTYPBI, YMETh UX U300pakaTh;
- OBJIQJICTh TIOHATHEM PABEHCTBA T€OMETPHUSCKUX (UTYP HA OCHOBE HATJISAHOTO MOHSTHS
HAJIOXKECHUS.

ITo Teme «TpeyronbHUKW»
- (hopMyIMpoOBaTH MPU3HAKHK U JOKA3bIBATh PABEHCTBO TPEYTOJbHUKOB C TIOMOIIBIO H3YUYEHHBIX
MIPU3HAKOB;
- HAYYUTHCSI CTPOUTH TPEYTOJIbHUKH C MOMOIIBIO IIUPKYJISA U JIUHEHKH;
- OBJIQJICTh TIOHATUSMU MEMAHbI, OUCCEKTPHCHI M BBICOTHI TPEYTOJILHUKA,
- COBEPIIIEHCTBOBATh YMEHHUE IPUMEHSTH MOJIYYEHHbBIC 3HAHUS TIPU PEIICHUH 3a/1a4.

[To Teme «IlapasienbHbie TPSIMBIE)
- opMyMpOBaTH MPU3HAKK U CBONCTBA MapaJUICIbHBIX MPSMBIX, CBSI3aHHBIC C YTJIAMH,
00pa30BaHHBIMHU MPHU MEPECEUCHHUH JIBYX MPSIMBIX CEKYIICH;
- HAyYUThCS IPUMEHSTh 3TH CBOMCTBA MPH PEILICHUH 33]1a4.

[To Teme «CoOTHOIIEHUSI MEXAY CTOPOHAMU U YTIIaMU TPEYTOJIbHUKA»
- opMypoOBaTH TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, YMETh €€ JIOKa3bIBaTh;
- opMyIMpOBaTH MPU3HAKK PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB UITPUMEHSTH 3TH
MPU3HAKYU TIPU PEIICHUU 3a/ad4.
- CTPOUTH TPEYTOJIBHUK 10 TPEM DJIEMEHTAM;
- IPUMEHSTH MOJYYECHHbIE 3HAHMS IPU PEIICHUH 3a/a4.
ITo Teme «HeThIpeXyroJbHUKN»:
- HAYYUThCS BBIUMCIIATH IEPUMETP MHOTOYTOJIbHUKA, ONIPEACIIATh, KAKOH MHOTOYTOJIbBHUK
HA3BIBACTCSI BBITYKJIBIM; (DOPMYJIMPOBATH ONIPEICIICHHS ITapajljieJiorpaMMa | TPAICIHH,
CBOMCTBA U MPU3HAKH MapajljiejorpaMmMa U paBHOOOKOW TpamneIuu; onpeIeacHus
MPSIMOYTOJIBHHKA, poMOa, KBajparta, X CBOMCTBA U MMPU3HAKH, OTIPEICIICHUS CUMMETPUIHBIX
TOYEK U (PUTYP OTHOCUTEIIHLHO MPSIMON U TOUKU;
- 00BSCHUTH, Kakasi (pUrypa Ha3bIBACTCSI MHOTOYTOJIBHUKOM; BBHIBECTH (DOPMYITY CYMMBI YTJIOB
BBIITYKJIOTO MHOTOYT'OJIbBHUKA; IE€IUTh OTPE30K HA N- PaBHBIX YACTEH C MOMOIIBIO HUPKYIIS U
JUHEWKH; JI0Ka3bIBaTh CBOMCTBA U MPU3HAKU U3YYCHHBIX (PUTYP U IPUMEHSTH UX MPU PEIICHUN
3aJ1a4; CTPOUTh CUMMETPUYHBIE TOYKU U PaCIiO3HABATh (GUTYPHI, 00IaJar0IIIe OCEBOM
CUMMETpHUEN U HEHTPAIbHOU CUMMETPUEH.

IIo Teme «llnomans»:
- opMyIMPOBATHOCHOBHBIE CBOMCTBA TUIONIA/ICH M 3aMMChIBATH (DOPMYJIIBI 1JIs1 BBIYUCIICHUS
iomiaiel; TeopeMy 00 OTHOIICHUH TIIONIa/Iel TPEYTOJIbHUKOB, UMEIOIUX [0 PABHOMY YTITY;
teopemy [ludaropa u o6parHyto et Teopemy;
- BBIBOJAUTH (DOPMYITY /JIsl BEIUMCIICHHUS TIJIOIIA/ICH; IPUMEHSTh BCe U3YyUeHHBIE ()OPMYIBI IPU
pelieHuu 3aaad.

ITo reme «ITogoGHBIE TPEYTONBHUKI:
-opMyIHpPOBATH OMPEACIICHUs MPONOPIUOHATBHBIX OTPE3KOB U MOJA00HBIX TPEYTOJILHUKOB,
TeopeMy 00 OTHOIIECHUH IIOMIAAeH MOJOOHBIX TPEYTOJILHIUKOB U CBOWCTBO OMCCEKTPHUCHI
TPEYrOJIbHUKA; MPU3HAKU TTOI00MS TPEYTOJIBHUKOB; TEOPEMBI O CPEAHEH JIMHUM TPEYTOJIbHUKA,
TOYKE NIEPECEUCHUS] MEIMAaH TPEYTOJIbHUKA U MIPONOPLUUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM
TPEYTOJIbHUKE; OMPEICNICHUs] CHHYCa, KOCUHYCa, TAHT€HCA OCTPOTO yIila MPSIMOYTOJILHOTO
TPEYroJIbHUKA; 3HAaUeHHsI CHHYCa, KOCUHYCAa, TaHTeHca Jyis yrios 30°, 45°, 60°;
- IOKa3bIBaTh U3YYCHHBIC TEOPEMBI U IPUMEHSATh WX TIPH PEIICHUH 3a]1a4; C IIOMOIIBIO IIUPKYIIS
Y JIMHEHKU JeIUTh OTPE30K B JIAHHOM OTHOILIEHUH U PEIlIaTh 3a/1a4ul Ha TOCTPOEHUE;
JIOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U PEIIATh 3aa4H.

[To Teme «OKpYKHOCTBY:
- paccka3bIBaTh O BO3MOXKHBIX CITy4asXx B3aMMHOTO PACIIONIOKEHUS MPSIMOU 1
OKPYXHOCTH,(OPMYIUPOBAThH OMpe/ielieHne KacaTelIbHOM, CBOMCTBO U MPHU3HAK KAacaTEIbHOM;
OTIPENIETIATh, KAKOW YroJl Ha3bIBACTCS IEHTPATBLHBIM M KaKOW BIHCAHHBIM, ONIPEICIISATh
rpalyCHYIO Mepy JIyTH



OKPYXHOCTH, (OPMYITUPOBATETEOPEMY O BIUCAHHOM YTJIe, CICJCTBUS U3 HEE H TEOPEMY O
MIPOM3BEICHUN OTPE3KOB MEPECEKAIOIINXCS XOPI; TEOPEMBI 0 OUCCEKTPHCE YTJIa U O CEPETUHHOM
NEePHEHANKYIISIPE K OTPE3KY, UX CIEJICTBUS, a TAKXKE TEOPEMY O NIEPECECUCHUH BHICOT
TPEYTroJIbHUKA; ONPEACIIATh, KaKas OKPY>KHOCTh Ha3bIBACTCSl BHUCAHHOW B MHOT'OYT'OJIbHUK U
Kakasi OMMCAaHHOW OKOJIO MHOTOYTOJIbHUKA, POPMYITHUPOBATE U IOKA3BIBATH TEOPEMBI 00
OKPY>KHOCTH, BITUCAHHOHN B TPEYT'OJbHUK, M 00 OKPYKHOCTH, OITMCAHHOW OKOJIO TPEYTOJIbHHUKA, O
CBOMCTBAaxX BIIMCAHHOI'O U OMUCAHHOTO YETHIPEXYTOJbHUKOB;
- IOKa3bIBaTh CBOMCTBA, IPU3HAKH M TEOPEMBI H3ydaeMble B laparpade u MpuMEHSTh X MIPH
pelIeHu  3a/1a4.

ITo Teme «BekTopbl», «MeToa KOOpIUHAT:
- IOHUMATh, YTO TAKOE BEKTOP, HAIIPABJICHUE BEKTOPOB, PABEHCTBO BEKTOPOB;
- HAYYUTHCS BBINOJHATH ONEPAI[MU HAJl BEKTOPaMU;
- HAXOAUTHh KOOPJMHATHI BEKTOPA;
- IPUMEHATH TEOPETUUECKHUE 3HAHUS TIPU PEIICHUH 3a/a4.

[To Teme «CoOTHOIIEHUS! MEXKITY CTOPOHAMU U yriaMu TpeyrojbHuka. CKalspHoe
MIPOU3BEJCHUE BEKTOPOBY:
- opMynIMpOBaTHOIPEICIICHUE CUHYCA, KOCUHYCA, TAHTEHCA yTiia; TEOPEMBbI CHHYCOB U
KOCHHYCOB; COOTHOIIEHUE MEX/1y CTOPOHAMU U yIiiaMH TPEYrOJbHUKOB; CKaJISIPHOE
MIPOU3BE/ICHNE BEKTOPOB;
- BBIIIOJIHSATH PEIICHUE TPEYTOJIbHUKOB; IPUMEHATh TEOPETUUECKUE 3HAHUS IPU PELICHUH 3a7a4.

ITo Teme «/InmmHa OKpYXHOCTH U IUIOLIAJb Kpyray:
- (hopmynupoBaTh ornpeeseHIe MPaBUIbHBIX MHOTOYTOJBHUKOB; OMpeIe/ieHne BIUCAHHON U
OTMHMCAHHOM OKPY>KHOCTEH; BEIBOJAUTH (POPMYIIBI BEIYMCICHHUS IUIOIIAICH U CTOPOH TTPaBUIIBHBIX
MHOT'OYTOJIbHUKOB, PaJlyCOB BIIMCAHHBIX U ONMMCAHHBIX OKPYKHOCTEH, IJIMHBI TYTH, IJIOIIA N
Kpyra;
- IPUMEHSATh TEOPETUUECKHUE 3HAHUS TIPU PEIICHUH 3a/a4.

[To Teme «/IBrxkeHUA»:
- (hopmynupoBaThONIpeieICHUE IBUKEHUS, TUIIBI IBUYKEHUI, CBONCTBA IBH>KEHUH;
- IPUMEHSTH TEOPETUUCCKUE 3HAHUS TIPU PEIICHUU 3a]1a4

ITo Teme «HauvanbHbie CBEICHUS U3 CTEPECOMETPUN:
- pacro3HaBaTh T€OMETPUYECKHE TEa U MOBEPXHOCTH, T€JIa M IIOBEPXHOCTH BPAIICHNUS,
3amuchIBaTh (GOPMYIBI 7151 BBIYMCIEHUS UX IJIOMIAIel TOBEPXHOCTEH 1 00bEMOB;
- HAYYUTHCSI IPUMEHSATH 3TU (DOPMYJIBI JIJIsl pEeIICHUS 3a71a4.

B pe3ynbpTrare nuzydeHus reOMETpUU YUEHHUK JOJIKEH

HAYYHUTHCSl MIOHUMATH

*CYLIECTBO MOHATHUS MaTEMAaTUYECKOIO JJOKA3aTeNbCTBA; IPUBOJIUTH IPUMEPHI
JIOKa3aTeIbCTB;

*CYLIECTBO MOHATHS AITOPUTMa; IPUBOJUTH IPUMEPHI AITOPUTMOB;

*KaK MCTOJIB3YIOTCSI MaTeMaTH4YecKue (popMyJIibl, ypaBHEHHS M HEPABEHCTBA; TPUMEPHI
UX IPUMEHEHUS JJI1 PEeHICHUS] MaTEMAaTUYECKUX U IPAKTUYECKUX 33]1aY;

*KaK MaTeMaTH4eCKH Onpe/eleHHbIe (DYHKIIUU MOTYT OIUCHIBATh PEaIbHBIC
3aBUCUMOCTH; IPUBOAUTH MPUMEPHI TAKOTO OMUCAHUS;

*KaK MOTPEOHOCTU MPAKTUKHU MPUBEIM MATEMAaTHUYECKYI0 HAyKy K HEOOXOIMMOCTH
pacIIMpPEeHUs TOHITHS YHUCIA;

*BEPOATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEHN OKPYKAIOIIET0 MHUPA; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

*KaKiuM 00pa3oM T€OMETPHs BOZHHUKJIIA U3 MTPAKTUYECKHUX 3a/1a4 3eMJIEMEPHST; TPUMEPHI
TEOMETPHUECKUX O0OBEKTOB U YTBEPKACHUN O HUX, BAKHBIX JUISI IPAKTUKH;

*CMBICTT UCaJIU3AIMH, TIO3BOJISIONIEH PelIaTh 3a1a4i PeaIbHON JEeHCTBUTEITLHOCTH
MaTeMaTHYECKUMU METOJIaMU, IPUMEPHI OLTHOOK, BO3HUKAIOIINX MPHU HJIeaTH3aIUH;

*TI0JTb30BATHCSI TEOMETPUUYCCKUM SI3BIKOM JIJISI OTTUCAHUS TIPEMETOB OKPYKAIOIIETO
MUpa;



*pacro3HaBaTh reOMETpUUECKUEe PUTypHI, pa3INuaTh UX B3aHMHOE PaCIIOIOKEHHE;

*1300paxkaTb TeOMETpUUECKHE (PUTYDPBI; BHIIOIHATH YEPTEKU 110 YCIOBHIO 3a/1a4;
OCYILECTBIISATH MpeoOpazoBaHus Guryp;

*pacro3HaBaTh Ha YepTEXkax, MOJEISIX U B OKpY’Karollel 00CTaHOBKE OCHOBHBIE
POCTPaHCTBEHHBIE TeJa, N300paXkaTh UX;

*B IPOCTEHUINNX CIy4assX CTPOUTH CEUEHUS U PAa3BEPTKU IPOCTPAHCTBEHHBIX TEIT;

*[IPOBOJIUTH OIE€palM HaJl BEKTOPAMH, BBIYUCIIATD JUIMHY U KOOPJAUHATBI BEKTOPA, YroJl
MEXly BEKTOPaMHU;

*BBIYHCIISTH 3HAYCHUS TEOMETPUYECKUX BEJIMYMH ([UIMH, YTJIOB, IJIONMaAei, 00beMOB); B
TOM uucine: i yraos oT 0 no 180 rpaxycos, onpenenaTs 3Ha4eHUs] TPUTOHOMETPUYECKHUX
(GyHKUIMH MO 33JaHHBIM 3HAUYEHUSM YTJI0B; HAXOUTh 3HAUCHHSI TPUTOHOMETPUYECKUX (PYHKIIUH
10 3HAYEHUIO OJTHOM U3 HUX, HAXOAUTH CTOPOHBI, YIJIbl U IUIOIIALU TPEYTOJIBHUKOB, JJINHBI
JIOMaHbIX, YT OKPYKHOCTH, IJIOLIA/Ieii OCHOBHBIX T€OMETPUUECKUX (PUryp u ¢puryp,
COCTaBJICHHBIX U3 HUX;

*pemaTh reOMETPUIYECKHE 3a7auu, OMMPAsICh HA U3yUCHHBIE CBOMCTBA (GUTYp H
OTHOILEHUH MEXy HUMU, IPUMEHSIS TOTIOJIHUTEIbHbBIE IOCTPOEHUS, alredpanyeckuil u
TPUTOHOMETPUUECKUI anmnapar, cCoOoOpakxeHHUs: CHMMETPUH;

*[IPOBOJIUTH JI0KA3aTEIbHbIEC PACCYKIECHUS IIPH PEILIEHUU 3aa4, UCIIO0Ib3Yysl H3BECTHBIE
TEOpEeMbl, 00HAPYKUBasi BOZMOKHOCTH JUIsl UX MCIIOIb30BaHMUS;

*HAYYHUTHCA PELIATh NPOCTENIINE TUIAHUMETPUYECKUE 3aJa4l B IPOCTPAHCTBE;

HCII0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOMN AEATEIbHOCTU U
IIOBCEIHEBHOM JKU3HU JUISL:

*OIMCaHUs peabHbIX CUTyallUi Ha S3bIKE TEOMETPUH;

*pacuyeToB, BKIIOYAIOLINX IPOCTEHIINE TPUTOHOMETPUYECKUE (POPMYJIBI;

*peLIeHHs] TEOMETPUUECKHX 3a/1au C UCIOJIb30BaHUEM TPUTOHOMETPUU

*peLICHUs IPAaKTUYECKUX 3314, CBA3aHHbBIX C HAX0XKICHUEM T'€OMETPUYECKUX BEINYNH
(ucronb3ys pU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);

*[I0CTPOEHUI F€OMETPUYECKUMHU UHCTPYMEHTaMU (JIMHENKa, YTOJIbHUK, [IUPKYJIb,
TPaHCIIOPTHUP).

IIPU3HAKU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
- YMETb CTPOUTH TPEYTOJIBLHUK IO TPEM DJIEMEHTaM;
- YMETb IPUMEHSATH MOJTYYECHHBIE 3HAHUS IIPU PEILICHUH 3aa4.

[To Teme «HeThIpexyroJbHUKNY:

-3HaTh, YTO TAKOE MIEPUMETP MHOTOYTIOJIbHUKA, KAKO MHOT'OYTOJIBHUK Ha3bIBAETCS BBIITYKIIBIM;
orpezieNieHus napasuieJorpaMMa U Tpaneuuu, GopMyIupOBKH CBOMCTB U MPU3HAKOB
napanjenorpaMMa 1 paBHOOOKOH Tparelnun; onpeaeaeHns IpaMoyroibHuKa, pom0a, KBaipara,
(GOpMyIMPOBKHU MX CBOMCTB U MPU3HAKOB; ONPEAEICHUS] CAMMETPHUYHBIX TOUEK U (QUTYD
OTHOCHUTEIIBHO MPSIMOI U TOUKH;

-yMeTh OOBSICHUTD, KaKasi pUIypa Ha3bIBA€TCSI MHOIOYTOJIBHUKOM; BHIBECTH (POPMYITY CYMMBI
YTJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA; JEJINTh OTPE30K Ha N- PaBHBIX YaCTEH C MOMOILUBIO LIUPKYJIS
Y JINHEWKH; TOKa3bIBaTh CBOMCTBA U MPU3HAKU U3YUEHHBIX QUTYp U MPUMEHATH UX MIPH
pEeLIeHUH 3aJa4; CTPOUTh CHMMETPUYHbIE TOUKU U paclo3HaBaTh (pUrypbl, 00Ia1aton1e 0ceBoi
CUMMETpHUEN U HEHTPAIbHOW CHUMMETPHEH.

ITo Teme «Ilmomansy:

-3HaTh OCHOBHbBIE CBOMCTBA IUIoUIaiel U GOpMYIIbI ISl BBIYMCIIEHUS TUIOIA el ; TeopemMy 00
OTHOILIEHHUH TUIOIIAJeH TPEeyroJbHUKOB, UMEIOIIUX M0 paBHOMY Yrily; Teopemy lludaropa u
o0paTHYIO el TeopeMy;

-yMEeTb BbIBECTH (OPMYILY JUISl BBIYMCIICHUS TUIONIA IeH; MPUMEHSATh BCe U3yUYEeHHBIE (OPMYIIbI
IIPU pEIIeHUH 3ajau.

ITo Teme «IlogoOHbBIE TPEYTOTBHUKIY:

-3HaTh OIPEIEICHUS] TPOMOPLUOHAIBHBIX OTPE3KOB U MOJI0OHBIX TPEYTOJILHUKOB, TEOPEMY 00
OTHOILIEHHUH TUIOIAeH MOJOOHBIX TPEYTOJbHUKOB U CBOUCTBO OMCCEKTPUCH TPEYTOJIbHUKA;



MPU3HAKU TI0I00US TPEYTOIBHUKOB; TEOPEMBI O CPEIHEH JIMHUU TPEYroJIbHUKA, TOUKE
MepeCceUCHHs MeINaH TPEYTroIbHUKA U MPOTOPIIMOHATBHBIX OTPE3Kax B MPSIMOYTOJILHOM
TPEYrOJIbHUKE; ONPEIeNICHUs CUHYCa, KOCUHYCA, TAHT€HCA OCTPOrO yIiia MPsIMOYTOJIbHOTO
TPEyroJibHUKA; 3HAYCHHS CHHYCA, KOCUHYCa, TaHTeHca Jyuis yrioB 30°, 45°, 60°;
-YMETb JI0Ka3bIBaTh U3yYCHHBIC TEOPEMbI U IPUMEHSThH UX MPHU PEIICHUH 33/a4; C TOMOIIIbIO
UPKYJIS ¥ IMHEWKU JCIIUTh OTPE30K B JAHHOM OTHOIICHUH M PElIaTh 33/1a4d Ha TOCTPOEHUE;
JIOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO U PEIIATh 3aauH.

[To Teme «OKpyKHOCTBY:
-3HaTh BO3MOJKHBIE CIIy4al B3aUMHOTO PACIIONIOKEHUS MPSIMON U OKPYKHOCTH, OMPEACIICHHUE
KacaTeJIbHOM, CBOMCTBO M MPU3HAK KacaTeJIbHOW; KaKON yroJl Ha3bIBaeTCs IIEHTPATBHBIM U
KaKO# BIIUCAHHBIM, KaK OIMpEAeIAeTCs rpajyCcHas Mepa Ayrd OKPYKHOCTH, TEOPEMY O
BIIMCAHHOM YTJI€, CJICJICTBHS M3 HEE U TEOPEMY O NMPOU3BEICHUH OTPE3KOB IMEPECEKAFOIIIXCSI
XOP/I; TEOPEMBI 0 OMCCEKTPUCE YIJIa U O CEPEIUHHOM MEPIICHAUKYJIISAPE K OTPE3KY, X
CJIC/ICTBHS, @ TAKXKE TEOPEMY O MEPECEUYCHUH BBICOT TPEYTOJIbHUKA; KaKast OKPY>KHOCTh
HAa3bIBACTCSI BHIUCAHHON B MHOTOYTOJIbHUK U KaKasi OMMCAHHOM OKOJIO MHOTOYTOJIbHUKA,
TEOpEeMbI 00 OKPY)KHOCTH, BIIMCAHHOW B TPEYTOJIbHUK, U 00 OKPYKHOCTH, OITMCAHHOW OKOJIO
TPEYroJIbHUKA, CBOMCTBA BIIMCAHHOTO U OMKMCAHHOTO YETHIPEXYTrOJIbHUKOB;
-yMETh JI0Ka3bIBaTh CBOMCTBA,IPU3HAKHA UTEOPEMBI U3y4aeMble B maparpade u NpuMeHsTh UX
P PEIICHUH 3a/1a4.

ITo Teme «Bekrops», «MeTon KOOpaAuHAT»:
- 3HaTh [IOHATHE BEKTOPA, HAIIPABJICHUE BEKTOPOB, PABEHCTBO BEKTOPOB;
- YMETb BBIIIOJIHATH OIEPALlX HAJl BEKTOPaMU;
- 3HaTh KOOPJMHATBI BEKTOPA,
- YMETb IIPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHNUH 3a/a4;

[To Teme «CoOTHOIIEHUSI MKy CTOPOHAMHU U yIJIaMU TpeyroiabHuKa. CKaasipHOoe
IIPOU3BEICHUE BEKTOPOBY:
- 3HAaTh OIPEJEIICHAE CUHYCa, KOCHUHYCA, TAHI'€HCA yIjla; TEOPEMbI CHHYCOB U KOCUHYCOB;
COOTHOILICHUE MEXKIY CTOPOHAMU U YIJIaMH TPEYTOJIbHUKOB; CKAJISIPHOE IIPOU3BEICHUE
BEKTOPOB;
- YMETB BBINIOJIHATH PELIEHUE TPEYTOJbHUKOB; IPUMEHATH TEOPETUUECKUE 3HAHUS [IPU PELICHUN
3az1a4.

ITo Teme «/ImmHa OKpYXHOCTH M IUIOLIAJb KPYyray:
- 3HATh ONPE/IECIICHUE MIPABUIIBHBIX MHOTOYT'OJIbHUKOB; OIIPEAETICHNE BIIMCAHHOW U ONMCaHHOM
OKPY>KHOCTEH; (hOPMYJIIbI BRIYMCIICHUS TIJIOMIAJIEH U CTOPOH MPABMIBHBIX MHOTOYTOJIbBHIUKOB,
pPaanuyCOB BIIMCAHHBIX U ONMCAHHBIX OKPYKHOCTEM, JUIMHBI TYT'H, IUIOLIAIH KPYTa;
- YMETh IPUMEHSATh TEOPETUUECKUE 3HAHUS MTPU PEIICHHUH 3a]1a4.

ITo Teme «/IBr>keHUA»:
- 3HATh ONPE/ICIICHUE JABUKEHHUS], TUIIbI JIBUYKEHUI, CBOMCTBA IBUKEHUI;
- YMETh IPUMEHSATh TEOPETUUECKUE 3HAHUA NTPU PENICHUH 3a]1a4

ITo Teme «HavasbHbIE CBEIEHUS U3 CTEPEOMETPUNY:
- 3HaTh TEOMETPHUECKHE TEeJIa U TIOBEPXHOCTH, TeJla U MMOBEPXHOCTHU BpallleHus; GOPMYIIbI IS
BBIYHCIICHHS] MIX TIJIOIIA/IeH TOBEPXHOCTEN U 00BEMOB;
- YMETh MPUMEHSATH 3TU (HOPMYIIBI IJIs pEIIeHHs 3a/1a4.

B PE3YIbTATC U3YUCHUS T'COMETPUN YUCHUK NOJIKCH



NMOHUMATH

*CYILECTBO MOHATHS MaTEMAaTUYECKOT 0 10KA3aTeNIbCTBA; IPUBOJUTH IIPUMEPHI
JI0Ka3aTeNbCTB;

*CYILECTBO IOHATHS AJITOPUTMA; IPUBOAUTH IIPUMEPHI AITOPUTMOB,;

*KaK MCIIOJIb3YIOTCS MaTeMaTuieckue popMyIibl, ypaBHEHHUS U HEPABEHCTBA; IPUMEPHI
UX IPUMEHEHHUS JJIs PELICHUs MaTeMaTUYeCKUX U IPaKTUYECKUX 3a7ay;

*KaK MaTeMaTU4YEeCKH ONpe/IeeHHbIe ()YHKIIMA MOTYT ONUCHIBATh PeabHbIE
3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OIMCAHUS;

*KaK MOTPEOHOCTH MPAKTUKU MPUBEIH MATEMAaTHUECKYIO HayKy K HEOOXO0AUMOCTH
pacuIMpeHust MOHTUS YUCIIA;

*BEpPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEH OKPYIKAIOIIET0 MUPA; IPUMEPHI
CTAaTUCTHUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

*KaKuM 00pa3oM reoMeTpHsi BOZHUKJIIA U3 MPAKTUYECKUX 33124 3eMJIEMEPHs; IPUMEPHI
reOMETPUUECKUX OOBEKTOB U YTBEPHKAECHUHN O HUX, BAXKHBIX JUIS IPAKTUKHU;

*CMBICTT HJICaTU3aIIH, TTO3BOJISIONICH pelIaTh 33a4H peabHON AeHCTBUTEILHOCTH
MaTeMaTHYECKUMHI METOJaMU, IPUMEPBI OINOOK, BO3HUKAIOIUX IPU UI€AJIN3aLIUY;

HAYYHTbCHA

*[10JIb30BaThCsI FEOMETPUUECKUM SI3BIKOM JIJIS1 OMCAHUS MPEAMETOB OKPY>KAOLIETo
MUDpA;

*pacro3HaBaTh FreOMETpUYECKUEe (GUTYpBl, pa3InyaTh UX B3aUMHOE PACIIOIOKEHUE;

*1300pakaTh TEOMETPUUYECKHE (DUTYPHI; BHITIOIHITH YEPTEIKH 110 YCIIOBHIO 3a/1a4;
OCYILECTBIIATh NpeoOpazoBaHus Guryp;

*pacro3HaBaTh Ha YEPTEXKAX, MOJCIIIX M B OKPY)KaIOIIeH 00CTAaHOBKE OCHOBHBIE
POCTPaHCTBEHHBIE TeJa, U300pakaTh UX;

*B IIPOCTEHUIIINX CITy4asiX CTPOUTH CEUCHHSI U PA3BEPTKHU MPOCTPAHCTBEHHBIX TEI;

*[IPOBOJIUTH OIEPALIUH HAaJ BEKTOPAMH, BBIYUCIATD JJIMHY U KOOPAMHATHI BEKTOPA, YTOJl
MEXy BEKTOPaMH;

*BBIYUCIISITh 3HAYEHUSI TEOMETPUYECKUX BEJIMYMH (JUIMH, YIJIOB, IUIOAAel, 00beMOB); B
ToM uncie: i yrioB oT 0 go 18007, onpenenars 3Ha4eHUS] TPUTOHOMETPHUUECKUX (DYHKIIHIA TIO
3aJJaHHBIM 3HaYEHUSM YTJIOB; HAXOJUTh 3HAYEHUSI TPUTOHOMETPUYECKUX (PYHKIIMI [0 3HAYECHUIO
OJTHOW M3 HHUX, HAXOAUTH CTOPOHBI, YIJIIbI M TUIOMIAN TPEYTOJIbHUKOB, [UIMHBI JIOMAHbIX, IyT
OKPYKHOCTH, IJIOIIAI€il OCHOBHBIX T€OMETPUUECKUX (PUTYp U GUTYD, COCTABICHHBIX U3 HUX;

*pemaTh reOMeTPUIECKHE 3a7auH, OMTMPAsICh HAa N3yYCHHBIE CBOMCTBA QUTYp H
OTHOILEHUH MEXy HUMH, IPUMEHSIS TOTIOJIHUTEIbHBIE TIOCTPOEHUS, alredpanyeckuii u
TPUTOHOMETPHUYECKHH amnmapar, COOOpaykeHHsI CHMMETPHH;

*[IPOBOJIUTH JIOKA3aTeNIbHbIE PACCYKJICHHS MPH PEIIEHUH 33]a4, UCIIOJIb3Ys U3BECTHBIE
TEOpeMbI, 00HAPYKHBasi BO3SMOXXHOCTH TSI X UCIIOJB30BaHUS;

spemaTh NpocTeHIne MIaHNMETPUUECKHE 331a4H B IPOCTPAHCTBE;

WCTIOJIH30BATh MPUOOPETEHHBIE 3HAHUS 1 YMEHUS B IIPAKTHYECKOU JESITETbHOCTH U
MOBCEHEBHOM KU3HU JUIA:

*ONHCAHUS PEATbHBIX CUTYaIlUi Ha S3bIKE TEOMETPHUH;

*pacyeToB, BKIIOYAOLINX MPOCTEHIINE TPUTOHOMETPHUUECKUE (POPMYJIBI;

*peIIeHNs TEOMETPUIECKHX 3a/1a4 C HCIIOJIb30BAaHHEM TPUTOHOMETPUH

spelIeHus MPaKTHUECKUX 3ajay, CBA3aHHBIX C HAX0XKJIEHHEM I'€OMETPHUECKUX BETUYNH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA);

*[IOCTPOEHUI Fr€OMETPUYECKUMHU HHCTPYMEHTAaMH (JIMHEHKa, YTOJIbHUK, IIUPKYJIb,
TPAHCIIOPTHUP).



4.Y4eOHO — TEMATHYECKUH MJIaH

No Conepkanue TeM  y4eOHOTO OcCHOBHBIE BUIBIYYEOHOM Ko | Jlara | laTta dopma
ypoka | Kypca JeSITEILHOCTH C YKa3aHUEM BHJIOB a- | mo o KOHTPOJIS
/ypok YV BO | maH | ¢akt
B qac |y y
TeMe OB
BBo/iHOE MOBTOpEHHE 3
1/1 [Tonsitue BexkTopa. PaBeHCTBO 1-s
BEKTOpOB. JlencTBus HEle
¢ BeKTopamu. Pemienue 3amau. st
2/2 Pasnoxxenue Bekropa 1o 1Bym Bxonm.
HEKOJUTMHEAPHBIM BEKTOpaM. poBep.
Pemienue 3amau. pabora
3/3 Pemienue 3aau.
MeToa KOOpAUHAT IIpenmernbie.YMenue pabotare c | 18
4/1 Koopaunats! BekTopa. reOMEeTPUYECKIM TEKCTOM | 2 2-51 Kpoc-a/c/p
(aHanMM3UpOBATH, U3BJICKATD Heze 0 MOBT
HEOOXOTUMYIOHH(POPMAITUIO), TOYHO U st
5/2 KoopauHatel BEKTOpA. IPaMOTHO BBIpaXaTh CBOM MBICIU B
6/1 I[Ipocreiimye 3a1a4u B YCTHOM M IMCBMEHHOM  peud | 2
KOOPIMHATAX CIIPUMEHEHUEM MaTeMaTUYECKOM
TEPMUHOJIOTHH " CUMBOJIUKH,
7/2 [Tpocreiimme 3anaun B HCIIOJIB30BAThH Pa3IMYHbBIC 3-s
KOOpAHWHAaTax A3BIKMMAaTCMAaTUKH, IMPOBOAUTH Hene
KJlacCU(pUKaIuH, JIOTHYECKHe 15
8/1 Pemrenue 3anau. 000CHOBaHNS, 1
JI0Ka3aTeIbCTBAMAaTeMaTHIECKIX
9/1 VYpaBHeHue TMHUY HA YTBEPXKICHHUH; yMEHHE TIPUMEHATS | | c/p
IOCKOCTH W3YYCHHBIE TOHATHUS, PE3YyJbTaTHI,
10/1 VYpaBHEHHE OKPY)KHOCTH METO/IbI AT pemenus | 2 4-5
3aJauNpPAaKTUYECKOr0  XapakTepa H Heze
3a7jad W3 CMEXHBIX JUCIHIUIMH C 15
11/2 | YpaBHeHue OKPYKHOCTH UCMOJIb30BAaHUEM TMPUHEOOXOTUMOCTH
CIPaBOYHBIX MaTepHajoB,
12/1 | VpasHenue npsmoii KaIbKYJIATOPa, KOMIBIOTEPA. 2
13/2 VpaBHeHHe MpaMoii JInyHOCTHBIE. dopmMupoBaHue 5o
OTBETCTBEHHOTO OTHOIICHHUS K Hene
YYE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH st
14/1 | IlpencraBieHue o0 ypaBHEHHUSX obyuaromuxcs K - CaMOPasBHTHION |7 c/p
SITMIICA, THIIEPGOEL 1 camMo00pa30BaHUIO Ha OCHOBE
apaGobI MOTHBAIH K 062rqumo UIIO3HAHUIO,
15/2 [IpencraBnenne 00 ypaBHEHUSIX BbIOOpY Aa/IbHeliIero  06pasoBanus
SIUIHTICA, THIEPGOIL H Ha Oaze _ OPHCHTHPOBKH B MHpE
napaGoi: npodeccuit § unpodhecCUOHaTbHBIX
16/1 | CummeTpus B KOOpAMHATAX HPCATIOTTCHHH, OCOSMATOMY 175 6-51
MIOCTPOCHHIO

HEJEe




WHIUBUTyaIbHOWOOpa30BaTEIbHOM g
17/2 CummeTpusi B KOOpJAMHATAX TPACKTOPUU C YYETOM YCTOWUMBBIX
18/1 Pemenne 3amad. OKpy>XKHOCTU | O3HABATEIbHBIX MHTEPECOB; yMEHHE | 1 c/p
ATIOJITOHMSL. SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU
MBICJIM B YCTHOW M MUCbMEHHOM peuHu,
19/1 Pemnreuune 3a7a4 «Metop | TOHUMATbECMBICTT IIOCTaBJIICHHOH | 2 7-
KOOpAHUHAT» 3aaa4M, BBICTpanBaTh apryMCHTALUIO, Heqe
MIPUBOJIUTH IPUMEPHI s
20/2 Pemenue 3a71a4 «Metop | HKOHTPIIPUMCPBI. 1
KOODJMHATY MeranpeamerHbie. YmMenue
21/1 | Konmponvnaa paboma Nel | CAMOCTOSTEIBEHO IUIaHUPOBATh K/p
«Memoo Koopdunamy ATbTEPHATUBHBIC TYTH JOCTHKCHUS
1esei, 0CO3HaHHOBBIOMPATh HanboJIee
3¢ (deKTHBHBIE  CIIOCOOBI  PEHICHUS
y4eOHBIX B MO3HaBaTENbHbIX
3a/1a4y;yMeHue OCYIIECTBIISITh
KOHTPOJIb IO pe3yabTaTy H IO
croco0y JEHCTBUS Ha
YPOBHENIPOU3BOJIBHOTO BHUMAHHS U
BHOCUTHHEOOXOAUMBIE KOPPEKTHUBHI.
CooTHOIIEHUSA mexay | [Ipeamernbie.OBnagenue  6a3o0BbIM | 24
CTOPOHAMH " yrjiaMM | TIOHSTHHHBIM anmnapaTom o
TPeyroJbLHUKA. OCHOBHBIM paznenam
22/1 | CuHYyC,KOCHHYC,TaHTCHC yTiia COJIEpKaHUs; [IPEICTaBICHUE 00 | 4 8-s1 poBep.
OCHOBHBIX  M3y4aeMbIX  HOHSATHUAX Heze paboTta
(uuciio, TeomeTpuyeckas  QuUrypa) st 3a lyeTs.
23/2 | CuHyc,KOCHHYC,TaHI'€HC yIia KaKBaKHEHIIUX MaTeMaTHYeCKUX
24/3 CHHYC,KOCHHYC,TaHT€HC yTJIa MOJEJIAX, ITO3BOJIAIOIUX OIMMCHIBATHL U
25/4 CHHYC,KOCHHYC,TAaHT€HC yTIJia HA3y4aThb PpEAIBbHBIETIPOLIECCHI u 9-1 c/p
SBIICHUS; OBJIQJICHUEC HaBBIKAM U Hese
YCTHBIX, MUCHbMEHHBIX, s
26/1 Teopema o momany | HHCTPYMEHTAIBHBIX BHIYHUCIICHHU. 1
TpeyronbHUKA JInuHocTHBIE. (dhopmMupoBanue
27/1 | Teopema cuHYycOB L[EJIOCTHOTO MHUPOBO33pEHUS, | 1
28/1 | Teopema KOCHHYCOB COOTBCTCTBYIOMICTO  COBPEMCHHOMY | 1 | 10-4 c/p
YPOBHIOPA3BUTHUS HayKH u Hene
00LIECTBEHHON IPAKTHKHY; 15
20/1 PelueH1e TPEyTroIbHIKOB GopmupoBaHHE  KOMMYHUKATUBHOM [ 3
30/2 | Pemenne TpeyronpHIKOB KOMIIETCHTHOCTH B  OOIICHHH |
31/3 | PemieHue TpeyrojibHUKOB COTPYAHHUHCCTBE COCBCPCTHHKAMM, 11-a
CTapIIUMHU " MJTaIITAMH B Hele
o0pa3oBaTenbHOM, OOIIIECTBEHHO -
32/1 | Ckanspuoe npoussenenue | 1OTC3HOM, . yqe?Ho- 4 c/p
BEKTODOB UCCIIEIOBATENILCKOM, TBOPYECKOH U
33/2 CkaysipHOe MIPOU3BE/ICHUE APYTHX BHIAX NEATCIIEHOCTH.
BEKTOPOB MeranpeamerHble. yMEHHE
3413 CranspHos PON3BCACHIC aJICKBAaTHO OIICHWBATh IPABHIHHOCTH 195
BeKTODOB WIH f)I_LII/I6OLIH0CT.I'> BBITIOTHEHUS Hee
yueOHOM  3amaum,e€ OOBEKTUBHYIO 1
35/4 | CxamsipHoe MIPOU3BEJICHUE TPY/IHOCTR 1 codcThenmbIe




BEKTOPOB

BO3MOKHOCTH €€ PEIICHHUS;

36/1 | [IpuMeHEeHHeCKAIIPHOTO Oco3HaHHOEBIACHHE JIOTHUYECKUMH | 3
IPOU3BEICHUS BEKTOPOB IIPU JEHCTBUSAMU OIIpEJENICHHs] TOHITHH,
pelLIeHUH 3aj1a4 | 0000111eHNS,YCTAaHOBJICHUST AaHAJIOTHUH,
JIOKa3aTeJIbCTBE TEOPEM KJ1accu(ukanuu Ha OCHOBE
37/2 | [IppuMeHEHUECKAIIPHOTO CaMOCTOSITENILHOTO BbIOOpA 13-a
IPOM3BENEHUS BEKTOPOB IIPU OCHOBaHHH KPUTEPUEB, YCTAHOBJICHHS Heze
peLIeHUH 3aj1a4 | POZIOBUIOBBIX CBSI3EH s
JIOKa3aTeIbCTBE TEOPEM
38/3 | [IpuMeHEHUECKAIAPHOTO c/p
IPOU3BEICHUS BEKTOPOB IIPU
peLIeHUH 3aj1a4 |
JIOKa3aTeJIbCTBE TEOPEM
39/1 | Pemienue 3amau 2
40/2 Pemenue 3anau 14-9
Hene
TSt
41/1 CooTHo1IEeHHE MEXIY 2
CTOpOHAMH " yrilaMu
YeThIPEXYTroJbHUKA
42/2 CooTHoOIIEHHE MEXTY
CTOpOHAMH " yrilaMu
YeThIPEXYTOJbHUKA
43/1 Pemenue 3anau 2 15-g
Hene
TSt
44/2 | Pemienue 3amau
45/1 | Konmponvnaa paboma  Ne2 1 K/p
«Coomnowenusn Mexncoy
cmoponamu u yenamu
mpey2oabHUKay
Juna OKPY’KHOCTH u | [Ipeamernsie. ycBoeHue | 15
MJIOIIA/Ab KPyra CHUCTEMaTHYECKNX 3HAHUH O TUIOCKUX
46/1 | IlpaBuibHBIE MHOTOYTOJBHHMKH | GUTypax M HX CBOWCTBAaxX, yMEHHE | 2 16-s IpOBEP.
U MX CBOMCTBA HPUMEHSATh CHCTEMaTHYCCKHE Hese pabora
3HaHUSIO HUX Ul peLICHHs st 3a 2 YeTs.
47/2 | IlpaBuibHBIE MHOTOYTOJBHUKH | TECOMETPUYECKMX W MPAKTHYCCKUX
U UX CBOMCTBA 3a1a4;
48/1 | Tloctpoenue MPAaBWIbHBIX | YMCHUE H3MEPATH JIMHBI OTPE3KOB, | 2
MHOT'OYT'OJIbHUKOB BCJIIMYHNHBI yrios, HUCIIOJIB30BAaTh
49/2 | Tloctpoenue TpaBUIbHBIX | QOPMYIIBI AL 17-s
MHOTOYTOJIBHUKOB HaxXOXIACHUAIICPUMCETPOB, Hﬂomaﬂeﬁ HEe
FeOMETPUUECKUX QUryp. st
50/1 | Pemenwue 3amau JImunoctHbie. KpuTHYHOCTD 2
51/2 | Pemrenue 3amau MBIIJICHHS, yMEHUE paclo3HaBaTh c/p
52/1 | lnuna okpyxHOCTH. J{rHa JIOTHHCCKA HCKOPPEKTHBIC | 9 18-s
JlyTH OKPY/KHOCTH BBICKa3bIBAaHUS,0TIINYATh TUIIOTE3Y OT Hene
dakra; 18
53/2 | Jlnmuna okpyxHOCTH. J[uHa KpeaTNBHOCTH MBIIUICHH,
MHHIMATHBA, HAaXOYMBOCTb,

JIyTH OKPYKHOCTH

AKTUBHOCTbH npu




54/1 [lnomamu  kpyra, CEKTOpa, | peUIEHUUTEOMETPUUECKHX 3a/1a4. 2
CErMeHTa MeranpeamerHsbie. Y MEHHE
55/2 [lnomamu  kpyra,  CEKTOpa, | yCTaHABIUBATh MPUIUHHO- 19-a
CerMeHTa CJICZICTBEHHBIC CBSI3H, CTPOHTH Heze
JIOTUYECKOe st
56/1 Pemenue 3amau paccykJIeHHUEe, yMO3aKJIIOUeHHE 4
5712 Pemenue 3amau (MHIOYKTUBHOE, JeAyKTUBHOE M IIO c/p
58/3 | Pemenue 3amau QHAJIOTUH) U BBIBOJIbI, 20-1
YMEHHE CO03[aBaTh, IMPUMEHATH B Heze
npeoOpa3oBbIBATH 3HaKOBO- s
59/4 | Pemenue 3amau CUMBOJIMYECKUE CPEACTBA, MOJIEIHU
60/1 | Koumponvnas paboma Ne3 | CXCMbL JUIA  pEHICHUA y4eOHBIX B [ ] K/p
«Inuna oKpyscHOCU u | TO3HABATENBHBIX 33/1a4.
naowaos Kpy2a»
JBrKeHUust IIpenmernbie.OBnageane  6azoBbM | 17
61/1 OtoOpakeHWe IUIOCKOCTH Ha | IOHATHWHBIM arnmapaTom mo | 3 21-5
ceOst, TOHSITHE TBUKCHHSL. OCHOBHBIM pazzaenam Hene
COJIepKaHUsL;IPEICTaBICHUE 00 sl
62/2 | OroOpaxkeHue IUIOCKOCTH Ha | OCHOBHBIX  HM3YYaeMbIX  IOHSTHAX
ce0sl, TOHATHE JBUKCHHUS. JBUKEHHSI, TTO3BOJIAIONINX OMHCHIBAThH
63/3 | OrobpaxkeHne IUIOCKOCTH Ha | M HU3y4aThb PEaJbHBICTIPOIECCHl U
ce0s1, MOHITHE IBUIKEHUA. SABJICHUSL.
64/1 | IapamienbHblii nepenoc, | JIN4HOCTHDBIE. Y MEHNE 3 |22-a
TI0BOPOT KOHTPOJMPOBATH MPOIIECC U PE3YIbTAT Heze
yaeOHOM MaTeMaTU4YeCKOn s
65/2 [TapanenbHbIi nepeHoc, | ACATCIIBHOCTH;
TIOBOPOT CIIOCOOHOCTh K AMOIMOHAIBHOMY
66/3 | [NapamnensHbIit nepexoc, | BOCHPHUATHIO MaTeMaTH4ICCKUX c/p
IOBOPOT 00BEKTOB, 3ajad,
67/1 | LentpanpHas u ocepas | PEIICHUI,PACCYKICHHH . 3 |23#
CHMMETpHH. MeranpeameTHsble. Ymenune Hese
OpraHU30BBIBATH yueOHoe s
68/2 | llenTpanbHast u ocepas | COTPYAHHYECTBO B COBMECTHYIO
CHMMETpHIL. JESITENIbHOCTD c yUUTENEeM
69/3 | LlentpanbHas " ocepas | ACBEPCTHUKAMK:  ONPEICIATh  LEIIH,
CHMMETpHIL. pacnpenensiate (QYHKIUU B  POJHU
70/1 Vcronp3oBanue aBukeHnii npu | Y ACTHHKOB, obmme crocobbpaboTsy; 73 24-5
peleHmH 3a/1a4. yMeHHE paboTaTh B rpyMHIe: HAXOIUTh Hexe
olmee  pemieHMe W pa3pemiaTh s
71/1 Hcnonp3oBanne NBUXKEHUN TPU KOH@HHFTH HAOCHOBC  COTIIACOBAHMA c/p
pelleHNH 314, MO3NLHH 1 yIETa MHTEPECOB; CIyIIATh
72/2 | Vicnionp30BaHKWe JBIKCHUN TpPU frapTHepa,
peIICHIH 3121, (I)OpMyHI/IpOBaTIi,apFYMeHTI/IPOBaTL u
73/1 Kommno3uius ABuxeHui. OTCTAUBATH CBOC MHCHHIE. 3 25-5
HeJie
st
74/2 KoMrosumus nBiKeHui.
75/3 | KoMno3uiius IBHIKSHHH. c/p




76/1 | Pemenue 3amau 1 26-5
HeJe
st
77/1 | Koumpoavnaa paboma Ned 1 K/p
«/leusncenus»
Havanbuble cBegenusi  u3 | [Ipeamernble. Osnanexdue | 8
cTepeoMeTpuu FEOMETPUYECKUM  A3BIKOM, YMEHHUE
78/1 [Tpeamer CTEPEOMETPHUH. | UCIIOIB30BaTh €ro Uil ONHUCaHus | 2 IIPOBED.
['eomerpuyeckue Tena U | IPEAMETOBOKPYKAIOIIETO MHpa, pabota
MTOBEPXHOCTHU. pa3BUTHE IPOCTPAHCTBEHHBIX 3a 3 yeTB
79/2 | lpenmer CTEepEOMETpHUH. | IPEICTaBICHUN u 27-s1
I'eomerpuueckue Tena 1 | U300pa3UTEIbHBIXyMEHHH, HeJe
MOBEPXHOCTH. npuoopeTeHue HAaBBIKOB st
80/1 MHororpaHHUKH: npu3Ma, | TEOMETPUICCKUX MOCTPOCHUN; 3
napajuiejienunen, nupamuaa, YCBOCHHUC CUCTCMATHYCCKUX 3HAHUU
q)OpMyJ]I)I JUIA BBIYUCJICHHS HX | HA HarlsIIHOMYPOBHC O HpOCTGfIH.IPIX
00BEMOB. MPOCTPAHCTBEHHBIX TENaX, YMEHHUE
81/2 MHOFOFpaHHI/IKI/I: Ipu3ma, IMPUMCHATDb CUCTEMATHUYCCKHUEC
napajuieJIeuIie, nupamMua, 3HaHHUAO HHUX JJIA pemicHuAd
q)OpMy.]_H)I JUIST BBIYHCIICHHUSA WX IrCOMCTPHUUCCKUX n MMPAaKTUYICCKUX
00BEMOB. 3aj1ad.
82/3 | MHororpaHHUKH: npu3Ma,
napaJuIeNeunes, nupamuza, | JIMUHOCTHBIE. KpeaTnBHOCTH
dbopMysbl sl BBIYUCIICHUST ux | MbIIUICHHA, HHUIHAaTHBA,
00BEMOB. HAaXxOJYUBOCTh,  AaKTUBHOCTh  IpHU
83/1 | Tena n noBepxHOCTH BpareHus: | PCIICHUMICOMETPUICCKHUX 3a1ad 3
WAIHHAD, KOHYC, cdepa, map, | MeTanpeaMerHble.YMeHue
(OpMyIIBI UIS BBIYMCICHHS nX | AACKBATHO ONECHMBATH MPaBUIBHOCTH
WIomazell  MOBepXHOCTeH  u | HIH OMMOOYHOCTh  BBINOJTHEHUS
06BEMOB. yueOHOM  3amaum,e€ OOBEKTUBHYIO
TPYIHOCTH " COOCTBEHHBIE
84/2 | Tena u noBepxHOCTH BpauleHus: | BOSMOKHOCTH €€ pelleHNs;
MK, KOHYC, chepa, miap, | OCO3HAHHOE BIaJCHHE JOTHYECKAMH
dbopMyusl 1t 85/3Bbraucienus | ACHCTBUAME  ONpENECHUs MOHATHH,
uX Iwiomazeil moBepxHocteil u | 000OIMICHHS, YCTAHOBICHNS aHATIOTHH,
0GBEMOB. KIaccupuKaum Ha OCHOBE
CaMOCTOATEIIBHOTO BBIOOpA
85/3 | Tena u noBepxHOCTH BpaweHus: | OCHOBAHHMH KpHUTCPHCB, yCTaHOBICHUA c/p
WMHIP, KOoHYC, cepa, Iap, | POIOBUIOBBIX CBA3CH.
GbopMyIBl TSI BBIYUCIICHHUS HX
IUIOIIAZE  TOBEPXHOCTEW U
00BEMOB.
86/1 | O6 akcHomMax MJIAHHMETPHH 2
87/2 | O0 akcHomMax MJIAHHMETPHH
IToBTOpenne. Pemenune 3aga4 15
88/1 | Ilpu3Haku paBeHCTBA M MOAOOMS 3
TPEYTOJIbHUKOB. Pemenue
TPEYTOJIbHUKOB.
[IpsiMOyTronbHBIE TPEYTOJIBHUKH.
89/2 | llpu3naku paBeHCTBA U MOJ00US




TPEYTrOJIbHUKOB. Pemenue
TPEYTrOJIbHUKOB.
[TpsiMmoyToNbHBIE TPEYTOJBHUKH.

90/3 | [Ipu3HaKu paBEHCTBA U MMOA00Us
TPEYTrOJIbHUKOB. Pemienue
TPEYrOJIbHUKOB.

ITpsIMOYTOJIbHBIE TPEYTOJILHHUKH.

91/1 | IlpusHaku u CBOMCTBa 2
HapaJuIeIbHBIX IPSIMBIX

92/1 | Ilpusnaku u CBOICTBa
HapauIeIbHBIX MPSIMBIX

93/1 | MHOTrOYrOJIEHUKH. 2
YeThIpeX yroJbHHUKH.

94/2 | MHOTOYTOJIEHUKH. c/p
YeThIpexXyrojJbHUKH.

95/1 [Lomanmu. 3

96/2 IDromanu.

97/3 [Lnomanu.

98/1 | OKpy>KHOCTb. 3
99/2 | OKpY>KHOCTb. c/p
100/3 | Okpy»XHOCTb.
101/1 | Hmozosas KOHmMpObHAsA 2 K/p
paboma
102/2 | Hmozosas KOHmMpObHaA
paboma
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