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IHHOACHUTEJIBHAA 3AITNCKA

[IIkonpHOE MaTeMaTHYECKOE OOpPa30BaHUE CTABUT CIEAYIOIINE LIETTH OOYUCHHUS:
® OBJIAJICHHE KOHKPETHHIMU MaTEMATUYECKUMU 3HAHUAMH, HEOOXOAUMBIMHU JIJIsl IPUMEHEHUS B IPAKTUYECKON  JIEATEIbHOCTH,
JUISL UBYUYEHHUSI CMEKHBIX TUCIUIUINH, JI MPOAOJKEHUsI 00pa30BaHUs;
® HHTEJUICKTYyaJIbHOE Pa3BUTHUE yUaluxcs, GOPMUPOBAHUE KAYECTB MBIIIJICHHUS, XapaKTEPHBIX JJIsI MaTEMaTUUECKOM
JEATEIbBHOCTH U HEOOXOAUMBIX JIJIsl TOBCEIHEBHOM KU3HH;
e (opmupoBaHHE NMPEACTaBICHUMN 00 UACIX U METOJaX MAaTEMAaTUKH, O MaTEMAaTUKE Kak (popMe OMMCAHUSI U METOJIE TTIO3HAHUS
JICUCTBUTEIILHOCTH;
e (opmMupoBaHHE NMPEACTABICHUN O MATEMATHKE KaK YacTU 00II€YeI0BEUECKON KYIbTYpPhl, TOHUMAHHS 3HAYUMOCTH
MaTeMaTUKH JJI1 OOIIECTBEHHOTO IIporpecca.
B paboueit mporpamme mpeaCTaBiCHBI COJAEpPKaHUE MaTeMaTHYECKOro oOpa3oBaHusi, TpeOOBaHUS K 00s3aTEILHOMY H
BO3MO>XHOMY YPOBHIO MOJITOTOBKHA O0YYarOMIErocsl U BBITYCKHUKA, BUIbI KOHTPOJIS, @ TAK)KE KOMIIBIOTEPHOE 00ECIIEUCHHUE YPOKa.

[lpumepHass mporpamMma Mo MaTeMaTHKE COCTaBJICHA HAa OCHOBE (eliepalibHOTO KOMIIOHEHTA TOCYAApCTBEHHOTO CTaHIapTa
OCHOBHOTO 00IIIeT0 00pa30BaHUSI.

, k [lpumepHast mporpaMma KOHKPETU3UPYET COJIEp KaHUe TPEIMETHBIX TeM 00pa30BaTEIbHOTO CTaHAapTa U JaET MPUMEPHOE
pacmnpeneneHue yueOHbIX YacoB 1O pa3jesiaM Kypca.
Ileanb M3yueHus:
e OBJIAJIeHHE CHCTEeMOW MaTEeMaTUYECKUX 3HAHUW W YMEHHH, HEOOXOAUMBIX JJISI IPUMEHEHHUS B MPAKTUYECKON JCSATEIHHOCTH,
W3YUYEHUs] CMEXHBIX JTUCIUIUINH, TPOIOJDKEHUST 00pa30oBaHuUs;




* HHTeJIEKTyaJlbHOe pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIUMBIX YEJIOBEKY J/JI MOJIHOLIEHHOW YXU3HHU B
COBPEMEHHOM OOUIECTBE: SCHOCTh W TOYHOCTb MBICIH, KPUTUYHOCTb MBILIUICHUS, WUHTYULMS, JIOTUYECKOE MBIIUICHUE,
AIIEMEHTBI AITOPUTMUYECKON KYJIbTYPbl, IPOCTPAHCTBEHHBIX MPEACTABICHUM, CIIOCOOHOCTH K MPEOJIOJICHUIO TPYAHOCTENH;

e ¢opmupoBaHue npeacTaBaeHN 00 UAESIX U METO/IaX MATEMATUKU KaK YHUBEPCAJIbHOIO S3bIKAa HAYKU U TEXHUKHU, CPEACTBA
MOJICJIMPOBAHUS SIBJIEHUI U IPOLIECCOB;

® BOCHHTAHME KYyJIbTYphl JIMYHOCTH, OTHOIIEHHS K MaTeMaTHKE KaK K YacTH OOIIeYeIOBEYECKOW KYyJbTYpbl, TTOHHUMaHUE
3HAYUMOCTH MAaTEMaTUKH JIJIsl HAyYHO-TEXHUUECKOTO MpOorpecca;

* mnpuoOpeTeHHe KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE M MPAKTUYECKHU 3HAYUMBIX YMEHHH, (POpMHpPOBAHUE SI3bIKA ONMUCAHUSA
00BEKTOB OKPY’KAIOIIET0 MHUPA, JUIsl pa3BUTHUSL IPOCTPAHCTBEHHOTO BOOOpAKEHUSI U UHTYULIUU, MATEMATUUECKOU KYJbTYPHI,
JUTSL 3CTETUYECKOTO BOCHUTAHUS oOydaromuxcs. M3yueHne reoMeTpuy BHOCHUT BKJIAJl B Pa3BUTUE JIOTHUECKOTO MBIIUICHUS, B
(bopMHpOBaHUE MOHATHUS JOKA3ATEIbCTBA.

3agayu o0yuyeHusn:

-M3yYUTh MTOHSATHS BEKTOPA, TBHKCHUS;
-pacIIMPUTh MOHSATUE TPEYTOIbHUKA, OKPYKHOCTH B KPYyTa;
-pa3BUTh MPOCTPAHCTBEHHBIE MPEICTABICHUS U M300pa3uUTEIbHBIE YMEHUS; OCBOUTh OCHOBHbBIE (DAaKThl U METOJAbI IIIAHUMETPHH,
MO3HAKOMUTHCS C MPOCTEHIIIMMHU MPOCTPAHCTBEHHBIMH TEJIAMU U UX CBOMCTBAMU;
-OBJIQJIETh CUMBOJIMYECKUM S3BIKOM MaT€MAaTHKH, BbIPA00TaTh (OpMaIbHO-OTIEPATUBHBICE MAaTEMATHYECKUE YMEHUS M HAyYUThCS
MPUMEHSThH UX K PEIICHUI0 T€OMETPUUECKUX 3a]1ay;
-copMUpOBATh TMPEJACTaBICHUA OO0 M3y4aeMbIX TOHATHSIX W METOJaX KaK  BaXXHEHIIMX CpPEICTBaX MaTEMaTUYECKOTO
MOJICIMPOBAHUS PEATbHBIX TPOIIECCOB U SIBJICHHIMA.
OO01mast xapakTepucTHKa yueOHOTO TIpeIMeTa

Marematnyeckoe 00pa3oBaHME B OCHOBHOM HIKOJIE CKJIAAbIBACTCS U3 CIEAYIOUIMX COJAEPKATEIbHBIX KOMIIOHEHTOB (TOYHBIE
Ha3BaHUs OJIOKOB): apughmemuka; anzeopa; zeomempus; 31eMeHmMbl KOMOUHAMOPUKU, MEOPUU EPOAMHOCHEll, CMAMUCIMUKU U
J10cuKku. B cBOell COBOKYITHOCTH OHU OTPaXaroT OOTaThlil OMBIT 00yYEHUs] MaTeMaTHKE B Hallleld CTPAaHE, YYUTHIBAIOT COBPEMEHHBIE
TEHJCHIIMU OT€YECTBEHHOM U 3apyOeKHOM IIKOJIBI ¥ TTO3BOJISIIOT Peain30BaTh MMOCTaBICHHbBIE Mepe] IKOJIbHBIM 00pa30BaHUEM LIEJIN
Ha MH()OPMAIMOHHO EMKOM M MPAKTUYECKH 3HAYMMOM MaTepHuayie. DTH COJAepKaTeIbHble KOMIIOHEHTHI, pa3BUBAsSCh HA MPOTSKEHUU
BCEX JIET 00YUYEHUSsI, ECTECTBEHHBIM 00pa30M NEPETIeTal0TCs U B3aUMOJEHCTBYIOT B yU€OHBIX Kypcax.

Apugmemuxa npuszBaHa CrmocoOCTBOBATh MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /ISl IOBCETHEBHOMN KU3HHU.
Ona ciyxut 6a30il Ay BCero NajibHEMIIEro M3y4eHHs MaTeMaTHKH, CIOCOOCTBYET JIOTUYECKOMY Pa3BUTHIO M (POPMUPOBAHUIO
YMEHUS TI0JIb30BATHCS aJITOPUTMAMHU.

Anzeopa N3yyenue anreOpbl HAIEICHO HA (OPMUPOBAHUE MATEMATHYECKOTO ammapara Jyisl perieHus 3a1a4d U3 MaTeMaTHKH,
CMEXHBIX TIPEIMETOB, OKPYKAIOIIEH pearbHOCTH. SI3BIK anreOphl MOAYEPKUBACT 3HAUCHUE MATEMATUKH KaK sI3bIKA JIJIST TIOCTPOSHUS
MaTeMaTUYeCKUX MOJIEJIeH, MPOLECCOB U SBICHUM pealbHOrO MHpa (OAHOM M3 OCHOBHBIX 33/a4 HM3y4YeHUs anreOpbl sBISETCA




pa3BUTHE aITOPUTMUYECKOTO MBINIJICHHS, HEOOXOAUMOT0, B YACTHOCTH, /Ui OCBOCHHS Kypca WH(GOPMATUKH; OBIIAJCHIE HAaBBIKAMU
JNeTyKTUBHBIX paccyxacHuid. [IpeoOpa3oBanne cUMBONMMYECKHX (OPM BHOCHUT CBOW crenu(uueckuid BKJIAL B pa3BUTHE
BOOOpaKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKOMY TBOpUYECTBY. Jpyroil BakHO# 3amayueii n3ydeHus anreOpsl SABISETCS MOTYICHHE
IIKOJIFHUKAMHA KOHKPETHBIX 3HaHWHA O (PYHKIMSIX KaK BaKHEHIICH MaTeMaTWYeCKOW MOJENH JJIsl OMMCAHUS M WCCIICJIOBAaHUS pas3-
HOOOPAa3HBIX MPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHITUAIBHBIX, IEPUOANUECKUX U JIp.), A1 (HOPMHUPOBAHHS Y
00ydJaronuxcsi MpeCTaBICHUHN O POJIM MAaTEMAaTUKH B Pa3BUTUHN ITUBUIIN3AIUN U KYJIBTYPHI.

T'eomempus — oauH W3 BOXHEUIINX KOMITOHEHTOB MaTEMaTHYECKOTO OOpa30BaHUs, HEOOXOIWMBIN I MPUOOpETEHUS
KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTHYCCKN 3HAYUMBIX YMEHUH, (DOPMHUPOBAHUS S3bIKA OMHCAHKS OOBEKTOB OKPYIKAIOIIETO
MUpa, ISl pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAKCHUS W MHTYUIIMH, MATEMAaTHIECKON KYJIbTYPBI, IJIs1 3CTETHYECKOTO BOCIIUTAHUS
oOyvaroruxcsi. M3ydeHue TEeOMETpMHM BHOCHUT BKJIAJ B Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, B (OpMUpPOBaHWE TOHSATHS
JI0Ka3aTenbCTBA.

Dnemenmul 102UKU, KOMOUHAMOPUKU, CIHAMUCIMUKU U MEOPUU 8EPOAMHOCHEll CTAHOBITCS 00s13aTEIbHBIM KOMIIOHEHTOM

IIKOJIBHOTO 00pa30BaHusl, YCUIMBAIOIIUM €ro MPUKIAAHOE U MPAKTHYECKOE 3HAYCHHE. DTOT MaTepHrall HEOOX0IUM, TIPEXK]IE BCEro,
it hopMupoBaHus HYHKIIMOHAIBHON IPaMOTHOCTH — YMEHUN BOCIPUHUMATH U aHAJTM3UPOBATh HH(GOPMAIINIO, TTPEICTABICHHYIO B
pa3nuyHbBIX (opMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHUX pEaTbHBIX 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEHIINE
BEPOSITHOCTHBIE pacy€Thl. M3ydeHre oCHOB KOMOMHATOPUKH TO3BOJIUT YYalIeMyCs OCYILIECTBISITh pACCMOTPEHHUE CITydaeB, epedop
U TIOJICYET YUCIIa BAPUAHTOB, B TOM YKCIIE B IPOCTEHIIINX MPUKIIAIHBIX 3aa4ax.
[Ipn u3y4eHUM CTATUCTUKUA U TEOPUHU BEPOSITHOCTEW 0OOTralaroTCs MPECTaBICHUS O COBPEMEHHOW KapTUHE MHUpa U METO/aX €ro
uccienoBanus, GOpMHUPYETCS MMOHUMAHUE POJIM CTATUCTUKHA KaK MCTOYHHMKA COIMAILHO 3HAYUMOUW MH(POPMAIMHA U 3aKJIaJbIBAIOTCS
OCHOBBI BEpOSTHOCTHOT'O MBITIUICHHSI.

Taxum 06pa3om, B X07ie OCBOEHHS COACPXKaHUS Kypca yJaliruecs MoIydatoT BOZMOKHOCTb:

® DPa3BHUTHh MPEJACTABICHUE O YHUCIE W POJU BBIYHCICHUNA B YEIOBEYCCKON MPAKTUKE; CHOPMHUPOBATH MPAKTHUCCKUE HABBIKU
BBITIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HTHCTPYMEHTAJIbHBIX BBIUMCICHUHN, Pa3BUTh BEIYUCIUTEILHYIO KYJIbTYPY;

® OBJAJECTh CUMBOJUYECKUM SI3BIKOM alreOphl, BEIpabOTaTh (popMaIbHO-ONEpaTUBHBIE anreOpandeckue YMEHUsSI U HAYyYUThCS
MPUMEHSTH UX K PEIICHUIO MATEMaTHYECKUX U HEMAaTeMaTHUeCKHX 3a]1ay;

® U3Y4YUTh CBOMCTBA H TpadUKH DIIIEMEHTAPHBIX (PYHKIUH, HAYYUTHCS WCIOJIB30BaTh (YHKIMOHAIBLHO-TpAdUUIECKUE
TIPE/ICTABIICHUS JIJIsl OTIMCAHKS M aHAJIM3a PeabHbIX 3aBUCUMOCTEIH;

® pa3BHUTh IMPOCTPAHCTBCHHBIC TIPEJCTABICHUS MW H300pa3UTEIbHBIC YMEHHUS, OCBOUTH OCHOBHBIC (AKTBI W METOJbI
TUTAHUMETPHH, TIO3HAKOMHUTHCS C TIPOCTEHTITMMU TPOCTPAHCTBEHHBIMU TE€JIAMU U UX CBOMCTBAMU;

® TIOJIYYUTh MPEACTABJICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEabHOM MHUPE U O PA3IUYHBIX CIIOCO0AX UX U3YYEHHS, 00
0COOEHHOCTSIX BBIBOJIOB M TIPOTHO30B, HOCSIITUX BEPOSTHOCTHBIN XapaKTep;



® pa3BUTh JIOTUYECKOE MBIIUIEHHE M pPEYb — YMEHHS JIOTMYECKH OOOCHOBBIBaTh CYXKIEHHS, INPOBOJUTH HECIOMKHbBIE
CUCTEMATHU3allM, MPUBOAUTH MNPUMEPbl U KOHTPIPHUMEPHI, UCIOJIb30BaTh PA3JIMYHBIE SI3bIKM MAaTEMaTUKHU (CIOBECHBIMH,
CUMBOJIMYECKUH, TpapUUECKnii) 1JIs WILTIOCTPALUY, HHTEPIPETALIUY, ApTYMEHTAIlMU U 0OKA3aTeNNbCTBA;

e cdopMUpOBATh MPEACTABICHUS 00 H3y4yaeMbIX MOHATUAX M METOJaX KaK BaXHEHMIIUX CPEACTBaX MaTEMaTHUECKOTO
MOJEIUPOBAHUS PEATBHBIX MPOLIECCOB U SIBICHUN.

B kypce reomerpun 9 xnacca oOyvaromuecss y4aTcsl BHIIIOIHATh J€HCTBUS HaJ BEKTOPAMHU KaK HaIlpaBJICHHBIMU OTPE3KaMH, YTO
BaXHO I MPUMEHEHHUS BEKTOPOB B (PU3UKE; 3HAKOMSTCA C HUCHOJIH30BAaHHEM BEKTOPOB M METOAA KOOPAMHAT TMPHU PEHICHUU
rEeOMETPUUYECKUX 3a/lay; pa3BUBACTCSI yMEHHE OOyYarolMXCs IPUMEHATh TPUTOHOMETPUYECKUH ammapaT IpU pelIeHuu
reOMETPUYECKUX 3aJ1ay; PacIIMPSAETCS 3HAHWE 00YJaroIMXCsl O MHOTOYTOJIbHUKAX; paCCMaTPUBAIOTCS MOHATHUS JJIMHBI OKPY>KHOCTH
U IUlouiaau Kpyra v (GopMyJibl AJii UX BBIYMCICHHS; 3HAKOMATCA OOYyYaroUIuecs C MOHSTUEM JIBUKEHHUS U €ro CBOWCTBaMH, C
OCHOBHBIMM BHUJAMH JBIKEHUH, CO B3aMMOOTHOIIECHUSMHU HAJOKEHUN W IBWXKEHMI; naércs Oosiee IyOOKOEe MpeNCTaBICHHE O
CUCTEME aKCHOM IUIAHMMETPUU U AKCUOMAaTHYECKOM METOJE; [HNa€Tcs  HAdallbHOE IPEIACTABIICHUE TeJaX U IIOBEPXHOCTIAX B
IPOCTPAHCTBE; 3HAKOMATCSA O0YyUaIOLIUECs C OCHOBHBIMU (hOpMYJIaMU JJIsl BBIUKCIICHUSI IJIOIIA/IEH; MOBEPXHOCTEN U 0OBEMOB TEJL.

Cucrema ypoKOB YCJIOBHA, HO BCE € BBIACIIAIOTCS CIEIYIOLIUE BUIBI:

Ypox-nexkyua. llpeanonaratorcs COBMECTHBIE YCHUJIMSI YYWTENS M YYEHUKOB JUIsl pelIeHus oOweld mnpoOiaeMHOM
NO3HaBaTeNbHOM 3a1aun. Ha TakoM ypoke UCoJIb3yeTcs JEMOHCTPALMOHHBIN MaTepHrall HA KOMITbIOTEpPE, pa3pabOTaHHbII yUUTENeM
WIN YYEHUKAMU, MyJIbTUMEAUNHBIE POTYKTHI.

Ypox-npakmuxym. Ha ypoke ywammecs paOOTalOT HajA pa3IUYHbBIMU 3aJaHUSIMH B 3aBUCHUMOCTH OT CBOEH
HOJIFOTOBJIEHHOCTH. Buasl paboT MOryT OBITH CamMbIMU pa3HBIMHU: MUCBMEHHBIE MCCIEAOBAHHUSA, PpEUICHHE pPA3IMYHBIX 3aj1ad,
U3yYEHUE CBOMCTB pa3auyYHbIX (PYHKUUH, MPAKTUYECKOE MPUMEHEHHE Pa3IUYHbIX METOJOB peuleHus 3aaad. KoMnbproTep Ha Takux
ypOKax HCIOJIb3YeTCsl KaK DSJEKTPOHHBIM KalbKyJISATOp, TpPEHa)Xep YCTHOrO CYeTa, BUpPTyallbHas J1abopaTopusi, HCTOUYHUK
CIpaBOYHOM MH(MOPMAITUH.

Ypok-uccneoosanue. Ha ypoxe yuammecs pemaroT MpoOJIEMHYIO 3a7adyy HCCIEA0BATEIbCKOTO XapaKTepa aHAIMTUYECKUM
METOJIOM U C TIOMOIIIbIO KOMITbIOTEPA C HCTIOIb30BAaHUEM Pa3INUHbIX J1a00paTOpUil.

Komobunupoeannwiii ypox npeanoiaracT BbIIOJIHEHNE pa0OT U 3aJaHUI pa3HOTO BUAA.

Ypox pewenus 3a0au. BpipabaTbiBalOTCS y y4YalllUXCS YMEHUS W HABBIKA PEIICHMs 337a4 HAa YpOBHE 0053aTE€NbHON U
BO3MOXHOU moaroroBke. JI000#l yyamuiicss MOKeT UCIOJIb30BaTh KOMIIBIOTEPHYIO MH(POPMAIIMOHHYIO 0a3y M0 METO/aM PELICHUS
Pa3IMYHBIX 33]1a4, 10 CBOMCTBAM 3JIEMEHTAPHBIX PYHKIUN U T. 1.

Ypox-mecm. TectupoBaHue MNPOBOAUTCA C LEIbIO JUACHOCTUKM MPOOENIOB 3HAHWM, KOHTPOJISI YpPOBHA OOYYEHHOCTH
y4YalluXxcsl, TPEHUPOBKU TEXHUKE TECTHUPOBaHUA. TecThl MpeiaraloTcsi Kak B EYaTHOM TaK U B KOMIIBIOTEpHOM Bapuante. [Ipuyem
B KOMIIBIOTEPHOM BApUAHTE BCETJa C OTPAHUYEHUEM BPEMEHH.



Ypox-3auem. YcTHBIN OnpoC yyanmxcs II0 3apaHee COCTaBICHHBIM BOIIPOCAM, a TAKXKE PEUICHUE 3a7a4 Pa3HOIO YPOBHSA 110
M3YYEHHOHN TEME.

Ypok-camocmoamenvnaa paboma. llpennararorcs pa3Hble BHJIbI CaMOCTOSATENbHBIX pabOT: JBYXYpPOBHEBasi — ypOBEHb
00s13aTeIbHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOJTOTOBKH - «4» U «5»; OONBLION CIIMCOK 3aJlaHUuil Pa3HOI'O YPOBHS, U3
KOTOPOTO YYalllUiCsl peIIaeT ux Mo cBOeMy BbIOOpY. Ps10M ¢ yUEHHKOM Ha TakMX ypOKax — BKJIIOUEHHBI KOMIIBIOTEP, KOTOPBIN OH
VICIIOJIB3YET 110 CBOEMY YCMOTPEHUIO.

Ypox-koumponvnasa paboma. IIpoBoguTcs Ha IBYX YPOBHSX:

YpOBEHB 0053aTe€IbHON MOJITOTOBKH - «3», YPOBEHb BO3MOXHOU MOJTOTOBKH - «4» U «5».

OCHOBHAS YACTH
BBoanoe nmoBTopeHue (2 yaca)
Tema 1. «BekTops»( 12 yacoB)

Pa3zoen mamemamurxu. Ckeoznasa aunus.

e ['eomerpuueckue Gurypsl u uX CBOWCTBA.
e lI3mepeHne reoMeTpUYECKUX BEJTUYMH.

Ooba3amenvHblil MUHUMYM COOEPHCAHUSA 00PA306AMETIbHOU 001ACMU MAMEMAMUKA

e Bexkrop. Jliinna (Moaysb) BeKTopa. PaBeHCTBO BEKTOPOB.
e Onepanuu HaJ BEKTOPAMHU: YMHOXXEHUE BEKTOPA Ha YHUCIIO, CJI0KEHHE, Pa3I0KEHHUE.
e [IpuMeHeHrEe BEKTOPOB K PELICHUIO 3a/1a4.
TpeOoBanusi K MaTeMATH4€CKOI MOATOTOBKE

Ypoeenwv o6a3amenvnoii noozomoesxu odyuarouwiezoca
e 3HATh OCHOBHBIC IMOHATHS, CBI3aHHBIC C BEKTOPAMH.
e VYMeTh MPOU3BOIUTH OIEPAIMH HAJl BEKTOPaAMHU.
e VYMETh BBIYMCIIATH 3HAYCHHS T€OMETPHUUECKHUX BEJIHUNH.
e VYMeTh peniath MPOCThIC TEOMETPHUSCKHE 33]]a4YH C TIOMOIIIbIO BEKTOPOB.



Ypoeenwv 603mosxncnoit noozomoexu odyuarouezoca
e YMETh MOJIB30BATHCS SI3BIKOM T€OMETPHH ISl OMUCAHMSI PEAMETOB OKPY KAFOIIETO MUPA.
YMeTh MPOU3BOIUTH OIEPAIK HaJl BEKTOPaAMHU.
YMeTh BBIYUCIIATH 3HAYCHUS T€OMETPUICCKIX BEJIMUMH.
YMeTh perath reOMETPUYCCKHE 3319l KOOPIUHATHBIM METOIOM.
YMeTh IpOBOIUTH J0KA3aTEIbHBIC PACCYKICHUS IIPH PEIICHNH 3a]1a4, UCTIOIb3Ys H3BECTHBIC TEOPEMBI.
¢ licnonp30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTHUECKOU JIEATETHHOCTH M MMOBCETHEBHOMN KU3HH.
Yposenv 06a3amenvHoil n0020moeKu bINYCKHUKA

YP06eHb 603MOICHOI HOO20MOBKU 6bINYCKHUKA

Tema 2. «Metoa koopaunar» (10 yacos)



Pazoen mamemamurxu. Ckeoznasn 1unus.

o ['eomerpuueckue GuUrypsol u uX CBOMCTBA.
e l3mepeHne reoMeTpUueCKUX BEJIUYUH.

Ooa3amenbHbLIl MUHUMYM COOEPIHCAHUA 00PA306AMENbHOU 001ACMU MAMEMAMUKA

Bexkrop. Jlnuna (Moynb) BekTopa. PaBeHCTBO BEKTOPOB.

Koopaunate! BekTopa.

Ornepannu Hax BEKTOPAMH: YMHOKEHHE BEKTOPA HA YUCIIO, CIIOKEHNE, PA3JIOKEHUE 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
[Ipocreiimue 3a1a4un B KOOpIMHATAX.

YpaBHEHHUE OKPYKHOCTH.

YpaBHEHHE IIPSIMO.

TpeOoBanus K MaTeMaTH4ECKOM MOATOTOBKE

Ypoeenv ooa3amenvnoit noozomoesxu odyuarouiecocs

e VYMeTbh MPOU3BOAUTH OTNEPAIUU HAJ BEKTOPAMH.

e YMeTh BEIYUCISITh 3HAUCHUS TEOMETPUICCKUX BETMYUHH.

e VYMeTb pemniath NPOCTEHIINE TeOMETPUUECKHUE 3aa49U KOOPIUHATHBIM METOJIOM.
Ypoeenwv 603morcnoit noozomoeku ooyuarowecocs

e YMeTh MOJIb30BATHCA A3BIKOM T€OMETPHH JIJISl OTIMCAHUS MPEIMETOB OKPY>KAIOIIETO MHUPA.

e VYMeTh pemarh reOMETPUUIECKHE 3aa9d KOOPIUHATHBIM METOJIOM.

e VYMeTh MPOBOJUTH JOKA3ATEIbHBIE PACCYKICHHS MPU PEIICHUH 3a/1a4, UCIIOJIb3YSI U3BECTHBIE TEOPEMBI.

e lcnonp3oBaTh MpHOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOM NESITEIIBHOCTH U TIOBCETHEBHOM JKU3HH.
Ypoesenwv o6a3amenvnoii noozomoexku evinycknuka



—>

e Hailoume Koopounamuvl 6eKmopa p u e20 ONUHY, eCil :

—

p=Ta-3b, a{li-1}, b{5-2}.
o Hanoume paccmosnue om moyxu M(3;-2):
a)oo ocu abcyucc;  0) 00 ocu opouHant, ) 00 HaAYAid KOOPOUHAMN.
o [Ipsamas 3adana ypasuenuem —2x+3y+6=0. Hauepmume smy npamyio.

3anuwiume KOOPOUHAMBL MOYEK NEPECeUeHUs] NPIAMOU ¢ OCAMU KOOPOUHAM.

Ypoeenv 603mosrrcnoii noozomoeku evinycknuka
o Jloxadcume, umo mpeyeonvnux ABC paesnobedpennsiil, u natoume e2o nioujdos,

ecau eeputuniol mpeyeonvtiuxd umerom xoopounamol . A(0;1), B(1;-4), C(4;-3).

o Hanuwiume ypasnenus npsimolxX, COOCPACAUUX CTNOPOHBL poMOd, OUAeOHATU
komopozco paesrot 10cm u 4cum, ecru uzgecmno, 4mo €20 OudeoHany 1edcam

Ha OcCAHX lc()()p()unam.

o Januuiume YpAaeHeNnue OKPYICHOCIU, KACAIOWCUCS 0Cell KOOPOUHAM U NPOXOOAULUX

uepes moury C(8;—-4).

Tema 3 «CoOTHOIIEHUS MEXKAY CTOPOHAMH U yIJIAMHU TPEYroJbHUKA.
CkaasipHoe npousseaeHue BeKTopoB» (14 yacoB)

Pa3zoen mamemamuru. Ckeo3nasn ntunus
e [‘eomerpuueckue GUrypbl U UX CBOMCTBA.
e lI3MepeHne TeOMETPUUCCKUX BEJTUYHH.

Oo0sa3amenbHblil MUHUMYM COOEPHCAHUS 00PA308AMENbHOU 001ACMU MAmMeMamuKa
e CuHnyc, kocuHyc 1 TanreHc yriios ot 0° g0 180°,
e VYTroJ MeXay BEKTOpaMHU.



® TeopeMa CHUHYCOB U TCOpEMA KOCHMHYCOB. HpI/IMepBI X IIPUMCHCHUSA JJIA BBIYUCIICHUS 3JICMCHTOB TPCYI'OJIbHUKA.
e dopmyna, BeIpakaronas oAb TPEYrOJIbHUKA YEPE3 IBE CTOPOHBI M YTOJI MEXKAY HAMM.
® CKaJBIpHOC IMPOU3BCACHNUC BCKTOPOB.

TpeGoBanusi K MATEMATHYECKOM MOJATOTOBKE

Ypoesens oo6a3amenvnoit noozomosexu odyuaruwezocs

e YMeTh NPOU3BOJIUTH ONEPALIMM HAJI BEKTOPAMH, BBIUYUCIATH JJIMHY U KOOPJAUHATBI BEKTOPA, YTOJI MEXAY BEKTOPaMHU,
CKQJISIPHOE IIPOU3BEICHUE.

e VMeTh BBIYHCIIATH 3HAYCHHS TCOMETPHUYECKUX BEIMYUH, B TOM ducie: st yriios ot 0° go 180° onpenessts 3HaUCHUS
TPUTOHOMETPUUECKUX (DYHKIIUI MO 3a/IaHHBIM 3HAYEHUSM YTJIOB; HAXOJIUTh 3HAYEHUS TPUTOHOMETPUUECKUX (PYHKIUH 11O
3HAYEHUIO OJHOM U3 HUX; HAXOAUTH CTOPOHBI, YTJIbI U IUIOIIAINA TPEYTOJIbHUKOB.

Ypoeenv 603mootcnoii noozomosku odyuarouezocs

YMETh NOJIb30BATHCS SI3bIKOM T€OMETPUH JIJIS1 OMCAHUS IPEIMETOB OKPYKAKOIIEr0 MUPA.

YMeTh NpOU3BOAUTE OIIEpALU HAJl BEKTOPAMHU.

YMEThb BBIUUCIISTh 3HAYEHUS TEOMETPUUECKNX BEJINYMH.

VYMeTh perath reOMETpUUECKHE 3a/1a4H, IPUMEHSIS] TPUTOHOMETPUYECKHE (PYHKIINU U CKAJISIPHOE MPOU3BEACHHUE.
YMeETh IPOBOJUTS JOKA3ATENIbHBIE PACCYKIACHUS P PELIEHNUHN 3aa4, UCIIOJIb3Ys] U3BECTHBIEC TEOPEMBI.
Hcnonb3oBaTh NPpUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUYECKOM 1€ATEIbHOCTH U MOBCETHEBHOW KU3HH.

YP06eHb 0053amenvHOoIl N0020MO0BKU 6bINYCKHUKA

® Buryuciume CUHycol, KOCUHYCbL U MAHZEHCHL Yell06 120°,135°,150%;
o B mpeyeonvuurxe ABC AC =12cm, yeon A pasen 75°,
a yeor C pasen60’. Hatioume AB u S,

BC*
-> -

N
® Boryuciume CKaisApHOe nNpoussedenie 6exmopos da-b, eciu | a|=2,

| b|=3, a yeor mexncoy numu pasen 135°.



Tema 4. «/[1MHA OKPYKHOCTH M IJIOMIAAb KPyra» (12 yacos)

Paszoen mamemamuxu. Ck603Haa NuHUA
e [‘eomeTpuyeckue GUTypHI U UX CBOWCTBA.
e lI3MepeHne reOMETPUUECKUX BEINYHUH.

Oosa3amenbHbLIL MUHUMYM COOEPHCAHUA 00PA308AMENbHOIL 00J1ACMU MAMEMAMUKA
e Bmnucannbie M onvcaHHBIC MHOI'OYT'OJIbHUKH. HpaBI/IJIBHI)IG MHOTI'OYI'OJIbHUKH. CYMMa YTJIOB IIPABUJIBHOI'O MHOI'OYI'OJIbHUKA.
e J[nmHa OKpPY>KHOCTH, YHCJIO T; JJIMHA TYTH.
® HJIOIH&IIB Kpyra U 1mjiomaab CCKTOpa.
e BrucanHble U ONMMCAHHBIC OKPYKHOCTH IIPABHUJIBHOT'O MHOI'OYI'OJIbHHKA.
TpeGoBanusi K MATEMATHYECKOM MOJATOTOBKE

Ypoeenv ooazamenvnoit noozomoeku odoyuarouwecocs

YMeETh NOJIb30BATHCS SI3bIKOM T€OMETPUH JIJISI OMMCAHUS IPEIMETOB OKPYKAKOLIEr0 MUPA.

VYMeTh pacnio3HaBaTh FT€OMETPUUECKHE (PUTYPBI, pa3inyaTh X B3aUMHOE PACIIONOKEHHE.

YMeTh n300paxkarb reoMeTpruuecKue GUrypol; BoIMOTHATE YepTEKU MO YCIOBHIO 33/1a4u.

YMeTh BBIUUCIATH IMHBI YT OKPYKHOCTH, JUIMHY OKPY>KHOCTH, IIEPUMETPBI U TIOIAAX MPABUIIBHBIX MHOTOYTOJIbHUKOB,
IJIOIAAM KPyra U CEKTOpa.

Ypoeenv 603mooicnoii noozomosxu ooyuarouecocs

e VYMETh MPOBOUTH JIOKA3aTEIbHBIC PACCYXKICHUS TPU PEIICHUH 3a/1a4, HCIIOJIb3YsI U3BECTHBIC TCOPEMBI.

e VYMeTh peliaTh NPOCTEHINKE INTAaHUMETPUUYECKUE 3a1a4l B IIPOCTPAHCTBE.

e licnonp30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTHYECKOU JIEATEITHHOCTH M ITOBCEHCBHOM XKU3HU JIJIST PEIICHUS
IPAKTHYECKHX 3a7a4, CBA3aHHBIX ¢ HAX0XKICHUEM ITeOMETPUICCKIX BEIUUHUH(UCIIOIB3YS P HEOOXOAMMOCTH CIIPABOYHHUKH U
TEXHHYCCKUE CPECTBRA.

e VYMETh BBIOJIHATH OCTPOCHHUS MTPABHIIBHBIX MHOTOYT'OJIbHUKOB.

Yposenwv o6a3amenvhoii noozomosku évinycKHuKa
o CKOIbKO CMOPOH umeenm NPasuibHblll MHO20Y20bHUK, eClu Kaxcoblll e2o Yol pasen a) 60°; 6)135°; ¢) 150°7?
o Hailoume niowadv npasuibHO20 80CoMUY20bHUKA, €CIU PAOUYC €20 BNUCAHHOU OKPYICHOCIU PABEH 6 CM.



e Hatioume onuny oyeu okpysicnocmu paouyca 12 cm, eciu ee 2padycnas mepa pasna 60°,
o Jlnuna okpysicHocmu yupkogou apenvi pasta 41 m. Hatioume ouamemp u niowadv apemwi.
Ypoesenwv 603morncHoil no02omoexku evinycKHUKA
o B Kkpye, niowadb komopozo pasa 36w ey, 6nucan npasunbrblil wecmuy2onshuk. Haiioume cmopomny wiecmiuy2onsHuka u e2o
naowaob.
o [locmpoiime npaguibHblll 80CLMUY2ONbHUK, CIMOPOHA KOMOPO20 PAGHA OAHHOM) OMPE3K).
o Jlanwi 08a kpyea. Illocmpotime Kpye, n1owadb KOMopo2o pasHa Cymme niowaoeti OaHHbIX KPY2o8.

Tema 5 «/IBu:xenue» (10 yacos)

Pazoen mamemamuxu. Ckeo3nasn nunus
e ['eomerpuueckue npeoOpa3oBaHuUs.
e [‘eomerpuueckue (pUrypbl U UX CBOMCTBA.

Ooa3amenbHblil MUHUMYM COOEPHCAHUA 00PA308AMENbHOU 001aCMU MAmMeMamuKa
o [lpumepwi Osudicenuti gueyp.
o Cummempus uzyp.
o Ocesas cummempus u NapaiieIbHbli NepeHoc.
o [losopom u yenmpanbHas CUMMEmMpPUs.
Mamepuan noonesxcum uzyyenuio, Ho He gxknouaemcs 8 Tpebosamnusi K ypo8HI0 NOO20MOBKU YUEHUKOS.

TpeOoBanus K MaTeMaTH4€CKOM MOATOTOBKE

Yposenv 603mooicnoii noozomoexku oodyuarowezoca
e VYMeTh pemniath TeOMETPUUYECKUE 3a]]a9i, UCTIONIb3Ys CBOWCTBA TEOMETPHUECKUX MPeoOpa30BaHMii: IEHTpabHAs U OceBas
CUMMETpUS, TapauIeIbHbIA IEPEHOC, TOBOPOT.
e VYMeTh penath reOMeTpUUECKUe 33Ja4l Ha TIOCTPOEHHE.

IloBTOpenue 8 yacos



Kanenoapno-memamuueckoe nianupoganue no ceomempuu 6 9 xnacce no yueonuxy JI.C.Amanacana
2 yaca ¢ neoenio.
Hmozo: 68 uacos 3a 200.

Ne ypoka Tema ypoka Hara

Iloemopenue Kypca 8 knacca 2 u

1 IToBTOpEHNME

2 [loBTOpEHME
Bexkmopu 2y

3 [TonsTue BekTopa. PaBeHCTBO BEKTOPOB

4 OTkI1aipIBaHUE BEKTOPA OT 3aIaHHON TOUYKH

5 CymMa JIByX BEKTOPOB. 3aKOHBI CJIOKECHUS
BekTOpOB .IlpaBuio napamienorpamma

6 CyMMa HECKOJIbKHX BEKTOPOB

7 Brruntanne BEKTOPOB

8 Pemenue 3anay «CinoxeHue u BBIUYUTAHUE
BEKTOPOBY

9 YMHOkKEHHE BEKTOpa HA YUCIIO

10 YMHOKEHHE BEKTOpa Ha YUCIIO

11 [IprMeHeEHNE BEKTOPOB K PEHIEHUIO 3a]1a4

12 CpenHsist TMHUS Tpareuuu

13 O6o06maronui ypox

14 Koumponvnaa paboma Nel
Memoo koopounam 10 u




15

AHanu3 KOHTpOJIbHOM paboThl. Paznoxenue
BEKTOpA MO JIBYM HEKOJUIMHEAPHBIM BEKTOpam

16 Koopaunatel BekTopa

17 [Ipocrenmue 3axa4n B KOOPAUHATAX

18 [Ipocreitmme 3a1a4u B KOOpAWHATAX

19 Pemmenne 3a1a4 MeTo10M KOOPAMHAT

20 YpaBHEHUE OKPYKHOCTH

21 YpaBHEHUE IPSAMON

22 Pentenue 3amau

23 O06o0maronuii ypok

24 Koumponvnasn paboma N2
Coommuouwienus mexcoy cmoponamu u
yenamu mpeyzoavnuka. Ckanapnoe
npouseeoenue eekmopos. 14 u

25 AHaM3 KOHTPOJIbHOM padoThl. CHHYC ,
KOCHHYC, TAHTE€HC YTJa

26 CHHYyC , KOCUHYC, TAHT€HC YIJIa

27 CuHyC , KOCUHYC, TAHT€HC YyIJia

28 Teopema o momaM TPEyroJpHUKA

29 Teopema cuHyCOB

30 Teopema KOCHHYCOB

31 Pelienne TpeyroibHUKOB

32 Pelienne TpeyroibHUKOB

33 Pemenue 3amau

34 VYron mexay BekTopamu. CkansipHoe
MIPOU3BEICHUE

35 CkansipHoe TpOU3BEICHUE BEKTOPOB B
KoopauHatax.CBOWCTBA CKAISIPHOTO
MIPOU3BEICHUS

36 CkajsipHOE IIPOM3BEICHUE U €r0 CBOMCTBA

37 O6o0maronuii ypok

38 Koumponwvnas paboma Ne3




Jlnuna okpyscnocmu u naowadw kpy2a 12 4

39 AHaJIn3 KOHTPOJIBbHOM paboThl.IIpaBuIbHbBIN
MHOTOYTOJIbHUK

40 OKpy»XHOCTb,0MTMCAHHAS] OKOJIO MPABUILHOTO
MHOTOYTOJIbHUKA. OKPYKHOCTh,BITUCAHHAS B
MIPaBUJILHBI MHOTOYTOJILHUK

41 @opMyJIbl I BBIYUCICHUS TUIOIAIN
PaBUJILHOTO MHOTOYTOJIbHUKA,ETO CTOPOHBI
U paJinyca BIIMCAHHON OKPYXHOCTH

42 Pentenue 3amau

43 JInnHa OKpy>KHOCTH

44 JlnuHa okpykHOCTH.Pemenne 3anau

45 [limomanb 1 KPyroBoro ceKTopa

46 [momane u KpyroBoro cexkropa.Pemenue
3aaq

47 Penrenue 3amau

48 Penrenue 3amau

49 O6o06maronuii ypox

50 Koumponvnasn paooma Nod
Jeusicenue 10 u

51 AHalu3 KOHTPOJIbHOUM paboThl. OTOOpakeHue
1ockocTH Ha ceOs.IlonsTue nBMKEeHUS

52 CBolicTBa OBMKEHUSI

53 I{enTpanibHast U OceBasi CHMMETPUS

o4 [TapayutenbHbIN TTEPEHOC

95 IToBopoT

56 Pemenue 3amau

57 Pemenne 3amau

58 Pemenue 3amau

59 O6006maronuit ypok

60 Konumponvnas paboma N5

Ilosmopenue Kypca naianumempuu 8 u




61 IToBTOpeHue

62 IToBTOpeHue

63 [ToBTOpEeHME

64 [ToBTOpEHME

65 [ToBTOpEeHME

66 IToBTOpeHue

67 Hmozosan konmponvnuasa paboma

68 HTorosoe moBTOpeHNE Kypca MIIaHUMETPUHN

IlIkana ouenusanusa:
Kpumepuu oyenueanua 3nanuil, ymeHuil U HA8bIKOE
odyuarowuxca no mamemamuxke.

JI1s1 OTICHKM TOCTHIKCHHM YUYalTuXxcsl MPUMEHSETCS IMITHOAUIbHAS CHCTEMa OLICHUBAHMS.
HopMbl onleHKH:

1. OneHka NUCHbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4aromuxcs Mo MaTeMaTHKe.

Omeem oyenugaemcs Ommemrou «5», eciu:

1) paboTa BBINOJIHEHA OJHOCTBIO;
2) B IOTUYECKHUX PACCYXKACHUSX U OOOCHOBAHUH PEUICHUSI HET MPOOEJIOB U OIHOOK;
3) B pelICHUH HET MAaTeMaTUYECKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMKMCKA, KOTOpas HE SIBISETCS CJICACTBUEM HE3HAHUS WU
HEMOHUMAaHUs y4eOHOTro MaTepuana).

Ommemka «4» cmagumces, eciu:
1) paGoTa BBINIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IATOB PEIICHHUS HEIOCTATOYHBI (€CIM yMEHHWE OOOCHOBBIBATH PACCYKIICHUS HE
SIBJISJIOCH CTIEIUATbHBIM O0OBEKTOM MPOBEPKH);
2)momyIeHbl 0lHa OMUOKa UM €CTh JIBa — TPU HE0YETa B BBIKJIAJIKAX, pUCYHKAX, YEPTEeKax Wiu rpadukax (eciu 3TU BUIBI pabOT HE
SIBJSUTUCH CTICTIMAIBHBIM 00 BEKTOM MTPOBEPKH ).

Ommemxka «3» cmagumcsi, eciu:



1) nomyiieHo 6oJjiee OJHOM OMMOKU WM Oojiee ABYX — TPEX HEIOYETOB B BBIKJIAJKAX, YEPTEKaX WM rpadukax, HO 00ydaroluiics
o0nagaeT 00s3aTeIbHBIMU YMEHUSIMU 110 IPOBEPSIEMOI TEMe.

Ommemxa «2» cmasumcs, eciu:
1) momylieHsl CylIeCTBEeHHbIE ONIMOKH, MOKa3aBIINe, 4TO 00yJarouuiics He o01anaeT 00s3aTeIbHBIMU YMEHUSIMHU 10 JIaHHON TeMe B
MIOJIHOU Mepe.

Ommemxa « 1 » cmasumcs, ecau.
1)paboTa mokasaia MmoTHOE OTCYTCTBHE Y 00yJaromerocs 00s3aTeIbHbIX 3HAHUN M YMEHHUH 110 TPOBEPSIEMON TEME WJIM 3HAYUTEIbHAsS
4acTh paOOTHI BBITIOJIHEHA HE CAMOCTOSITEIILHO.

Yuutenp MOXKET NOBBICHTH OTMETKY 33 OPUTMHAIBHBIA OTBET HA BONPOC WM OpPUTHHAIBHOE PEIICHUE 3aJa4d, KOTOPbIE
CBUJICTEIBCTBYIOT O BBICOKOM MAaTEMaTHYECKOM Pa3BUTHH OOYyYarOLIErocs; 3a peleHue 0oyiee CIOXKHOW 3ajlaud WIM OTBET Ha Ooiiee
CJIOKHBINM BOMPOC, MPEAJIOKEHHBIE 00yUYaIOIIEMYCS JOMOJIHUTEIBHO MOCIIE BHITIOTHEHUS UM KaKUX-IU00 JPYTUX 3aIaHUil.

2.0uyenka ycmubix omeemaos 00yuarnuwuxca no mamemamuxe
Omeem oyenusaemcs OMMemKou «J», eciu y4eHuK:

MOJIHO PacKphbLI CoAepkKaHNe MaTeprasia B 00beMe, IPeAyCMOTPEHHOM IPOrpaMMOil U yueOHUKOM;
U3JIOKUJI MaTepual IpPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YS MaTeMaTUYECKYI0 TEPMHUHOJIOIMIO U CUMBOJIMKY, B OIPEIEICHHOU
JIOTUYECKOM NOCIIEI0BATENBHOCTH;
MPaBUJILHO BBIOJIHWI PUCYHKH, YEPTEKH, TpaMKH, COMYTCTBYIOIINE OTBETY;
[I0Ka3aJl YMEHHE WJUIKOCTPUPOBATH TEOPHUI0 KOHKPETHBIMH NPUMEpPAMHU, NPUMEHATH €€ B HOBOW CUTyallud NPHU BBITOJIHEHUU
MIPAKTUYECKOTO 3aJaHNs;
v’ TPOJEMOHCTPHPOBAJl 3HAHWE TEOPHH paHee H3YYEHHBIX COMYTCTBYIOIIUX TeM, C(HOPMHPOBAHHOCTH M YCTOMYMBOCTH
WCIIOJIb3YEMBIX IIPY OTBETE YMEHHUM U HABBIKOB;
OTBEYaJ CaMOCTOATENBHO, 0€3 HaBOIAIIUX BOIIPOCOB YUUTEIS;
BO3MOKHBI OJJHA — JIBE HETOYHOCTH IPU OCBEIIEHHWE BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE YYEHHUK JIETKO
MCIIPABUWII 1IOCIIE 3aMEYaHUsl YUUTEIS.

<S

<]

AN

Omeem oyerueaenicA OMMemKou ((4)),
eciu ydoeﬂemeopﬂem 6 OCHOBHOM mp€606aH1/lﬂjl/l HA OYEHKY ((5»,
HO npu 5mom umeem 00UH U3 HEeOOCMAMKOS8:
v B H3JI0OKCHUHU NOITYHICHBI HeOOJIbIIINE HpO6CJ’IBI, HC MCKA3UMBIICC MATCMATHYCCKOC COACPIKAHNC OTBCTA,
v AOIIYIICHBI OAWH — ABA HCI0UCTA IIPU OCBCIICHUHU OCHOBHOI'O COJACPKAHUA OTBECTA, UCITPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA,
v AOIMYIICHBI ommbKka uian OoJiee ABYX HEAOYCTOB IIPH OCBCIICHHUN BTOPOCTCIICHHLIX BOIIPOCOB WJIM B BBIKJIAJKaX, JICTKO
HCIIPaBJICHHLIC ITOCJIC 3aMCUYaHUA YUYHUTCIIA.



OtMeTKa «3» CTaBUTCS B CICIYIONINUX CIydasiX:

v/ HETIOJIHO PACKPBITO COAEPKAHKME MaTepHraia (CoIepKaHue U3JI0KEHO (PparMeHTapHO, HE BCErIa MOCIEI0BATENLHO), HO IOKAa3aHO
oOIiee TOHMMAaHHME BOIPOCA M IPOJICMOHCTPUPOBAHBI YMEHHS, JIOCTAaTOYHBIC JUII YCBOCHHS IPOrPAaMMHOIO MaTepuajia
(onpenenensl « TpeOboBaHUAMU K MaTEeMAaTHYECKOM MTOATOTOBKE yUaIIUXCS» B HACTOSIIEH ITporpaMMe Mo MaTeMaTHKe);

v UMENUCh 3aTPyJHEHUS WM JONYIUEHB OIIMOKKM B ONPENCICHMM MaTeMaTUYeCKOW TEPMHUHOJIOIHMH, YEPTEXax, BBIKIAIKaX,
WCIIPABJICHHBIC MOCIIE HECKOJIBKUX HABOJIAIIUX BOIIPOCOB YUUTEJIS;

v yY4EHHK HE CIPABUIICSA C IPUMEHEHHEM TEOPUHM B HOBOWM CHTYyalldM IPU BBIMOJHEHHH MPAKTHYECKOTO 3aJaHusi, HO BBITOIHHII
3a/1aHus1 00513aTEILHOTO YPOBHSI CIIOKHOCTH IO JaHHOU TEME;

v IIpH  JIOCTaTOYHOM 3HAHMHM TEOPETHYECKOIO MaTepHala BbISBICHA HEIOCTaTodHas C(HOPMHPOBAHHOCTH OCHOBHBIX YMEHHH H

HaBEIKOB.

Ommemxka «2» cmasumcs 8 c1edyiowux ciy4asx.

HE PaCKpPbITO OCHOBHOE COJIEpKaHUE YUEOHOTO MaTepurarna;

0oOHapyXeHO HEe3HAHWE YICHUKOM OOJIbIICH MM HanboJiee BaXKHOM YacTH yueOHOIo MaTepHaa;

JOTMYIICHBI OIIMOKKA B OMPEACICHUU TOHATUN, IIPU HCIOJIH30BAaHUM MAaTEMaTHUYECKON TEPMHHYOJIOTHH, B PUCYHKaX, 4yepTexax

WU rpaduKax, B BRIKIAIKaX, KOTOPhIE HE UCIIPABIIECHBI ITOCJIE HECKOJIBKUX HABOJISIINX BOIIPOCOB YUUTEIIS.

Ommemxa «1» cmasumcs, eciu:

v’ y4eHMK OOHAPYKHJI IOJHOE HE3HAHUE U HEMOHMMAaHKME M3y4aeMOro y4eOHOIO MaTepHaa MM He CMOI OTBETUTH HU HA OJUH U3

MOCTABJIEHHBIX BOMPOCOB 10 U3YUCHHOMY MaTepualy.

ANANRN

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKHN OBYYAIOHIUXCSA B 9 KIIACCE

B xone npenomaBanus reoMerpuu B 9 kitacce, paboThl Haa (GopMHpOBaHHEM y OOyYaIOIMMXCS MEPEUHCICHHBIX B MPOTpaMME
3HAHUW M YMEHHUH clieayeT oOpalaTth BHUMAaHUE Ha TO, YTOOBI OHU OBJIAJICBAJIM OBJIAJCBAI YMEHHUSIMHM 001ey4eOHOr0 XapakTepa,
Pa3HOOOPa3HBIMH CIOCOOAMH JIeSAITEIbHOCTH, IPUOOPETAIH OIIBIT:

IJJAHUPOBAHUS M OCYIISCTBIICHHUS aJrOPUTMUYCCKON JEATEIbHOCTH, BBIIMOJHCHUS 3aJaHHBIX M KOHCTPYHPOBAHHMS HOBBIX
aJITOPUTMOB;

pEIICHUST Pa3HOOOpa3HBIX KJIACCOB 3aJad W3 Pa3IMYHBIX Pa3AeiioB Kypca, B TOM YHCIIE 3aJad, TPEOYIOIIUX IOMCKAa IyTH U
CIT0OCO0OB peIICHUS;

UCCIICAOBATEIBCKON JEATCIIbHOCTH, PAa3BUTUS HJICH, MPOBEICHUS JKCIIEPUMEHTOB, 0000IIIECHHMS, ITOCTAHOBKU U (hOPMYJINPOBAHMS
HOBBIX 33]1a4;



SCHOI'0, TOYHOI'O, TPAMOTHOI'0 H3JI0’)KEHUSA CBOUX MBICJIIEM B YCTHOM M IMCBMEHHON PEUYU, UCIIOJIb30BAHUS PA3JIMUHBIX S3BIKOB
MaTEMaTHKHU (CIOBECHOTO, CUMBOJIMUYECKOT0, rpapuueckoro), cBOOOJHOro Mmepexosa ¢ OAHOIO sI3bIKa Ha APYrod AJis WIIOCTPALUy,
UHTEpIIpETalUy, apIyMEHTALUH U I0KA3aTeIbCTBA;

IIPOBEJICHUS I0KA3aTEIbHBIX PACCYKICHUM, apryMEHTALUY, BBIIBUKEHUS TUIIOTE3 U UX OOOCHOBAHUS;

IIOUCKA, CHUCTEMaTH3allMM, aHajiu3a W Kilaccubukauuu WHGOpMalUM, HCIONb30BAHUSA Pa3HOOOPa3HbIX HMH()OPMAIMOHHBIX
UCTOYHHUKOB, BKJIIOUAst yUeOHYIO U CIIPAaBOYHYIO JIMTEPATYPY, COBPEMEHHBIE HH(GOPMAIITMOHHBIE TEXHOJIOTHH.

B pesynomame usyuenus kypca ceomempuu 9 knacca obyuarouuecs 00AHCHbI:

3HATH/IIOHAMATD

B CYIIECTBO MOHATHS MAaTEMAaTUYECKOTO JI0KA3aTEIbCTBA; IPUMEPHI JOKA3aTEIbCTB;

CYIIECTBO MOHSTHUS AITOPUTMA; IPUMEPHI AITOPUTMOB;

B KaK HCIOJB3YIOTCS MaTreMaTHdeckue (OpMylibl, YpaBHEHHUS W HEPABEHCTBA; MPUMEPbl UX MPUMEHEHHUS ISl PpelIeHUs
MAaTEMATHYECKUX U MPAKTUYECKUX 33/1a4;

B KAk MaTeMaTUYECKU OINpe/esiCHHbIC (DYHKIIMU MOTYT OMUCHIBATh PEAIbHBIC 3aBUCUMOCTH;, IPUBOAUTH IPUMEPHI TAKOTO OMTUCAHMUSI;

B KakK NOTpeOHOCTH MPAKTUKU MPUBEIN MATEMATHUYECKYIO HAYKY K HEOOXOIUMOCTH PACIIMPEHUS MOHITHUS YUCIIa;

B BCPOSATHOCTHBIM XapAKTEp MHOTHMX 3aKOHOMEPHOCTEM OKPYXKAIOIIEr0 MHPA; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEU H
BBIBOJIOB;

B KakuM 00pa30oM reoMeTpHs BOZHUKJIIA U3 TPAKTUUECKUX 3a/1au 3eMJIEMEPHsL; MPUMEPHI FT€OMETPUUECKUX OOBEKTOB U YTBEPKIACHUN
0 HUX, BAKHBIX JJISl IPAKTUKU;

B CMBICI HJcaNu3alyy, IO3BOJISIONIEH pellaTh 3aJa4d PealbHOM IEUCTBUTEIBHOCTH MATEMATHYECKMMHM METOJAMU, IPUMEPHI
OIIMOOK, BO3HUKAIOIIUX TPU UcAIA3AIIHH;

I'EOMETPUSA ymers
MIOJIH30BAThCS SA3BIKOM I'€OMETPHH ISl OIMMCAHUS MTPEIMETOB OKPYXKAIOIIETO MUPA;
pacrio3HaBaTh reOMeTpUYECKHE (DUTYPHI, Pa3IndaTh UX B3aUMHOE PaCIOJIOKEHHUE;,
1n300pakaTh reOMETPUICCKIE (PUTYPHI; BBITTOTHATD YEPTEXKH I10 YCIOBUIO 33J1a4; OCYIICCTBIIAThH MpeoOpazoBaHus Gpuryp;
pacIio3HaBaTh Ha YepTEkKax, MOJICIISIX U B OKpYKaroIeii 00CTaHOBKE OCHOBHBIE IMIPOCTPAHCTBEHHBIEC TEIa, H300pakaTh UX;
B IIPOCTEHINMX CITyYasiX CTPOUTH CEUCHHS M Pa3BEPTKH IMPOCTPAHCTBEHHBIX TEIL;
MIPOBOJIUTH OTICPAIIMH HAJT BEKTOPAMH, BEIYHUCIIATH JUTMHY U KOOPIMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPaAMHU;

I[TomrMoO yKa3aHHBIX B JAaHHOM pasjaelic 3HaHWM, B TpeOOBaHUSA K YPOBHIO IIOATOTOBKM BKJIIOYAIOTCS TAKXKE 3HAHMUS,
HEOOXOIMMBIC JIJISI OCBOCHHUS TIEPEUYNCIICHHBIX HIKE YMCHUM.

B BBIYHCIIATH 3HAUCHHUS T'C€OMETPHMYCCKHUX BEJIWYMH (IJIMH, YIJIOB, INIOMIAaAcH, 00beMoB), B TOM ducie: misi yriaoB or 0 mo 180°
OIIpEICNATh 3HAUCHUS TPUTOHOMETPHYCCKUX (DYHKIMH 1O 3aJaHHBIM 3HAUCHHSIM YTJIOB; HAXOAUTHh 3HAUCHHS TPHUTOHOMETPHUYCCKUX
(DYHKIOUH 10 3HAYCHHUIO OJHOM M3 HHUX, HAXOAUTh CTOPOHBI, YIJIBI M INIOMIAAN TPEYTOJILHUKOB, JJIWHBI JJOMAHBIX, IYyT OKPY>KHOCTH,
IJIOIIAACH OCHOBHBIX T€OMETPUYCCKHUX (PUTYP U (PUTYP, COCTABIICHHBIX M3 HUX;

B peniaTh TeOMETPUUECKHUE 3a/1aud, ONUPAsiCh Ha U3YYEHHBIE CBOMCTBA (PUTYP M OTHOIICHUM MKy HUMH, IPUMEHSS TOTOTHUTEIbHbIE



IIOCTPOEHHS, aareOpandecKuii U TPUTOHOMETPUUYSCKUN ammapar, uJied CHMMETPHH,

IIPOBOJIUTH JOKA3aTelIbHbIC PACCYKICHUS IIPHU PEIICHUH 3a7a4, NCIOJIb3Ys H3BECTHBIE TEOPEMbI, OOHAPYKHUBAsI BO3MOXKHOCTH ISl KX
HCIIOJIb30BAHUS,

pelaTh MPOCTEUINE IIJIaHUMETPHUICCKUE 3aa9H B IIPOCTPAHCTBE;

HCITIOJIB30BaATH l'lpHOﬁpeTeHHbIe 3HAHUA 1 YMCHHUA B HpaKTH‘leCKOﬁ JeITEJILHOCTH U IMOBCETHEBHOM KM3HM JIJI51:

OIMCAHUS PEATTbHBIX CUTYALIMK HA SI3bIKE T€OMETPHUM;

PacyeTOB, BKIIIOYAOIINX IMPOCTEHIITNE TPUTOHOMETPHUIECKHE (POPMYIIBL;

pEIICHUS TEOMETPUUECKUX 3a7a4 C UCITOJIb30BaHUEM TPUTOHOMETPHUHU

pellIeHUs] TMPAKTHYECKUX 3a/iad, CBSI3aHHBIX C HAaXOXJICHHEM TE€OMETPUUYECKHUX BEIWYUH (MCIIOJB3Ys IIPH HEOOXOIUMOCTH
CIIPAaBOYHHUKH M TEXHUYECKHUE CPEJCTBA);

MIOCTPOEHHUM T€OMETPUUYECCKUMHU HHCTPYMEHTAMH (JIMHEWKA, YTOJbHUK, ITUPKYJIb, TPAHCIIOPTHUD).

JIMYHOCTHBIE OBPA3OBATEJ/IBHBIE PE3YJ/IBTATDBI

1)

2)
3)
4)
5)
6)

7)
8)

(hOopMHpPOBAaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYyYarOIIMXCS K CaMOPa3BHTHIO U
camMo000pa30BaHUIO HA OCHOBE MOTHBAIMU K OOYUCHHIO U ITO3HAHMIO, BRIOOPY AajbHEHIero oopa3oBanus Ha 0a3e OPUCHTUPOBKH B
Mupe Tpodeccuii M MPO(ECCHOHANBHBIX MPEANOYTESHHM, OCO3HAHHOMY IOCTPOCHUIO WHAMBHAYAJIbHON 00pa3oBaTelIbHOMU
TPACKTOPHUHU C YIETOM YCTOMUMBEIX IT0O3HABATEIIHFHBIX HHTEPECOB;

(hopMHpPOBaHHE IICIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
IIPAKTUKU;

(hopMHpOBaHHE KOMMYHUKATHBHONM KOMIIETCHTHOCTH B OOILEHUU M COTPYIHHYECTBE CO CBEPCTHUKAMM, CTAPIIMMU M MJIAJIINMU B
00pa3oBaTeIBLHOM, 0OIECTBEHHO IMOJIE3HOM, YICOHO-MCCIICI0OBATEILCKOM, TBOPUYSCKOU M APYTUX BHAAX ACATCILHOCTH,

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M IHCHbMEHHOH pe4H, MOHMMAaTh CMEBIC] ITOCTABJIICHHOHN 3a1aud,
BBICTPAMBATh apr'yMEHTAIUIO, IPUBOIUTE IIPUMEPEI M KOHTPIIPUMEPBDI,

KPUTHYHOCTH MBIIIJICHUS, YMEHHUE PACIIO3HABATh JIOTHYSCKH HEKOPPEKTHBIC BRICKA3BIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;
KPEaTUBHOCTbH MBIIIICHUS, MHUIIUATHUBY, HAXOJIYUBOCTh, aKTUBHOCTD IIPU PEIICHUH T'COMETPHUCCKHUX 3a/1a4;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YyJIbTaT yUeOHON MaTeMaTHUYECKOM JIEITSILHOCTH;

CIIOCOOHOCTH K SMOIIMOHAIIBHOMY BOCIIPHITHIO MAaTEMAaTHUYECKHX 00BEKTOB, 3a1a4, PEIICHHUH, pacCyKACHHIA.

METAINIPEIMETHBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

1)
2)
3)
4)

YMEHHE CaMOCTOSITEIILHO IUIAHHPOBATh aJIbTCPHATHBHBIC IYTH JOCTIKCHHS IIeJICH, 0CO3HAHHO BBIOMpaTh HamOoiee 3(h(EKTUBHBIC
CITIOCOOBI pelieHNs YIeOHBIX U TTO3HABATEIBHBIX 33134,

YMEHHE OCYIIECTBIISITh KOHTPOJb IO PE3YyJAbTaTy WU IO CIOCOOY JEHCTBHS Ha ypOBHE IIPOM3BOJILHOTO BHHUMAHHS U BHOCHTH
HEOOXOAUMBIC KOPPEKTHUBEIL;

YMEHHE aJCKBAaTHO OIIEHWBATh IMPABUILHOCTh WM OIIMOOYHOCTH BBHITIOJHEHHS y4eOHOM 3ajadyu, €€ OOBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIEC BO3MOKHOCTH €€ PeIIICHUS,

OCO3HAaHHOE BJIaJCHUE JJOTMYCCKUMH JCHCTBUAMH OIPEICISHUS MOHATHH, 0000IICHHs, YCTAHOBJICHUS aHAJIOTHH, KilacCH(PUKamuy Ha
OCHOBE CaMOCTOSATEIILHOTO BRIOOPAa OCHOBAHHIA U KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;



5) yMeHHe YCTaHaBIIMBATh IPHYUHHO-CJICJCTBCHHBIC CBSI3M, CTPOUTH JIOTHYECKOE PacCy)KIECHHE, YMO3aKIoueHHEe (MHIYKTHBHOE,
JETYKTUBHOE U TI0 aHAJIOTUH ) U BBIBOJIBI;

6) yMeHHe cO3/1aBaTh, IPUMEHATh U MPEOOPA30BBIBATH 3HAKO-CHMBOJUYECKHE CPEICTBA, MOJEIN U CXEMbI JIUIS PEIICHUS YYeOHBIX U
MO3HABaTEIbHBIX 3a/aY;

7) yMeHHE OpraHH30BBIBATH yU4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEICM M CBEPCTHHKAMHU: OINPEACIIATH LIEIH,
pacrpeneiaaTh GYHKIMH U POJIM YYaCTHUKOB, 0OIIKe CrocoObl pabOThI, yMEHHE padoTaTh B T'PYIINIC: HAXOAUTH OOINEE PEIICHUC H
paspemarh KOH(JIMKTHI Ha OCHOBE COIJIACOBAaHWS IO3MIIMH M ydeTa MHTEPECOB; CIIyIIaTh MapTHEpa; (hopMyIupoBaTh, apryMeH-
THUPOBAThH U OTCTPAUBATh CBOE€ MHEHHE;

8) dbopmupoBanue M pa3BUTHE y4eOHON M OOIICIOJIB30BATCIBCKON KOMIIETEHTHOCTH B O0JACTH HCIOJIb30BaHMS HH(MOPMALKOHHO-
KOMMYHHKAIIMOHHBIX TexHoI0ruil (MK T—koMIeTeHTHOCTH);

9) mepBoHaAYalbHBIC MPEACTABICHUS 00 UACIX U O METOJAaX MAaTEMATUKH KaK 00 YHHBEPCAJIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE
MOJICJIMPOBAHUS IIPOLIECCOB U SABJICHUMU;

10)ymeHre BHIETh MAaTEMAaTHYCCKYIO 3a7a4y B KOHTEKCTE ITPOOJIEMHOMN CUTYaIlMH B IPYTMX AUCIHMILINHAX, B OKPYKAIOIICH KU3HU;

11)ymMeHME HAXOAWTh B Pa3IWYHBIX HCTOYHHKAX HHMOPMALHIO, HEOOXOAMMYIO I pEHICHHS MaTEMaTHYECKHX IMpo0eM, u
MPEACTaBIATh €€ B IOHATHOH (opMe; NMPUHUMATh PEIICHHUE B YCJIOBHUSAX HEIMOJHONW M M30BITOYHOM, TOYHOM M BEPOSITHOCTHOM
UH(POPMALIHH;

12)yMeHre MOHMMATh U MCIIOJIh30BaTh MaTEMATHUYECKHE CPEACTBA HATISIIHOCTH (PUCYHKH, YCPTEXKH, CXEMBI M Jp.) IS WUTIOCTPAIUH,
WHTEPIIPETALINH, apTYMEHTAIUH;

13)yMeHure BBIABUTATh THIIOTE3bI IPH PEIICHUH YUCOHBIX 3a]a4 M [IOHUMATh HEOOXOAMMOCTh UX IIPOBEPKHU;

14)ymeHre NpUMEHATh HHIYKTUBHBIC U JI€IyKTUBHBIEC CIIOCOOBI pacCyKICHMM, BUIETh pa3IndHble CTPATCIUH PEIICHMS 3a1aY;

15)noHrMaHKe CYyIIHOCTH aArOPUTMHYECKUX MPEAIUCAHUN U YMEHUE IEHCTBOBATh B COOTBETCTBHH C MPEIIOKCHHBIM aJIfOPUTMOM;

16)ymMeHre caMOCTOSITEIIBHO CTABUTD LIE€IU, BEIOUPATh U CO3AaBaTh alTOPUTMEI )T PEIICHUS YU4COHBIX MaTEMAaTHUECKHUX MTPOOJIEM;
17)yMeHue IaHUPOBATh M OCYIIECTBIIATH ACATCIIBHOCTD , HAIIPABJICHHYIO Ha PEIICHUE 3aa4 UCCIIeIOBATEIbCKOTO XapaKkTepa.



IMPEAMETHBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

1)

2)

3)

5)

6)
7)

OBJIaJicHUEe 0a30BBIM ITOHATHHHBIM allllapaToM II0 OCHOBHBIM pa3jeiiaM COJepiKaHHs, IMPEACTAaBICHHUE 00 OCHOBHBIX HM3y4aeMBIX
MOHATHUAX (YHUCIIO, TeOMETprUYecKas (Hurypa) Kak Ba)KHEHIIMX MAaTEMATHUYECKHX MOJCNAX, IMO3BOJISIOIIMX OIKMCHIBATH U H3Y4aTh
peabHBIC IPOIESCCHI U SIBJICHUS,

yMEHHE padoTaTh ¢ I€OMETPHYECKHUM TEKCTOM (aHAIM3UPOBATh, M3BJICKATh HEOOXOAUMYIO HWH(POPMAIHIO), TOYHO M TI'PaMOTHO
BBIPQKaTh CBOM MBICIIM B YCTHOM M IIHCBMEHHON PEUYM C HCIOJh30BAHHEM MATEMAaTHUYCCKOM TEPMHHOJIOTHU M CHUMBOJIHUKH,
HCIIOJIB30BaTh pAa3jIMYHbIC S3BIKM MAaTEMAaTHKH, IPOBOJUTL KIAacCH(PUKAIMK, JIOTHUYECKHE OOOCHOBAHUS, J0Ka3aTelIbCTBA
MaTEeMaTHYCCKUX YTBEP KICHUM;

OBIIa[ICHHC HaBBIKAMM YCTHBIX, TUCHMECHHBIX, HHCTPYMCHTAIHHBIX BBIYUCICHHUT,

OBJIAJICHUE T'COMETPUYECCKHM S3BIKOM, YMCHHE HCIOJb30BaTh €ro s OIHCAHUS MPEAMETOB OKPYKAKOIIEro MHpa, Pa3BUTHE
IIPOCTPAHCTBEHHBIX MPEACTABICHUN U H300Pa3UTEIbLHBIX YMEHHH, TPHOOPETCHNE HABBIKOB T€OMETPHUUECKUX ITOCTPOCHHIA;

YCBOCHHE CHCTEMATHYCCKUX 3HAHWM O INIOCKUX (DHTypax U UX CBOMCTBAX, a TakKe HA HArJISJIHOM YPOBHE — O HPOCTCHIINX
MIPOCTPAHCTBEHHBIX TejaX, YMEHHUE MPUMEHATh CHUCTEMAaTUUYECKHE 3HAHMS O HUX I PEIICHUS T'€OMETPUYCCKHUX M IPAKTHYCCKUX
3aj1ad4;

YMEHHE H3MEPATh IJIHUHBI OTPE3KOB, BEIMYHUHEBI YIJIOB, HCIIOJIB30BaTh (OPMYILI JIsS HAXOXICHHS IIEPHUMETPOB, ILIOIIaACi
FeOMETPHUCCKUX (PUryp;

YMCHHE IIPUMCHSTh U3yUYCHHBIC IIOHATHS, PE3yIbTAaThl, METOABI JJIs PEIICHMS 3a1a9 IPAKTHIYCCKOT0 XapaKkTepa 1 3a1a4 U3 CMEKHBIX
JTUCLUUIUIMH C UCTIOJIb30BAaHUEM ITPU HEOOXOAUMOCTH CIIPABOYHBIX MAaTEPUAJIOB, KaJIbKYJIATOPa, KOMIIBIOTEPA.
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