Mynununansroe o61eo6pasosaresHoe yupexJieHue
CoxoitoBekas oCHOBHas 061e06pa3oBaTebHas MKoIa

PaCCMOTpeHO Ha 3aceaaHuu CocraBiiena B COOTBETCTBUU C

METOAUYECKOr0O COBETA Tpebosanusmu GIOC 000 2010 roga
30 aBrycra 2022 r.

[TpunsTo Ha 3acenanuu
[lenaroruveckoro coBera
I[Tporokon Ne |

or 31 aBrycra 2022 r.

YTBepxkaeHo:
[Mpuxasz Ne 90
or 31 aBrycra 2022 r.

Pabouasi nporpamma
10 reOMeTpHHU
9 kmacc

Cocrasurens: A.IT. Ctpenkosa,
YUHTCIIb MATEMATUKU U (DU3UKU
1 xaTeropuu

MBOY Cokomnoscxoit OOILLI

2022-2023 yuedublii rox



TlosicHuTEIBLHASA 3aIMCKA

PaGouas nmporpamma mno reomeTpuu g 9 Kiacca cocTaBieHa B COOTBETCTBUHU ¢ TpeGoBaHUSIMU (erie-
pabHOTO TOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 0b11ero odpasosanus (IIpuka3 Mu-
HUCTepCcTBa 0OpazoBanus U Hayku Poccuu ot 17.12.2010 N1897 «O6 yrBepkaenun (enepaibHOTO rocyaap-
CTBEHHOT'O 00pa30BaTEILHOTO CTaHIaPTa OCHOBHOTO OOIIIETO0 00pa3oBaHus»); TPeOOBAHUSMU K TUTAHUPYE-
MBIM pPe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl IO MaTeMaTHKe; TPeOOBaHUSIMH MPU-
MepHOH oOpa3oBarensHOM nporpamMmmel OV, mpuMepHOU nmporpamme mo yueonomy npeamety (I'eomerpus 7-9
kiaccsl). Ha mpenogaBanue reomerpun B 9 kiacce oTBOAUTCS 68 yacoB U3 pacuera 2 yaca B HEJEINIO.

YpoBeHb npenogaBanus: 0a30BbIii.
e n3yyeHus Kypca reomeTpuu B 9 Kiiacce
B xoJie uzyueHus Kypca yyaniyecs pa3BUBalOT HaBbIKM PEIICHUS IUIAHUMETPUUECKUX 3a/]a4, CUCTEMATU3H-
PYIOT CIIOCOOBI PELICHUH PAa3INYHbIX 33/1a4, B TOM YKCJIE U MPAKTUYECKHX, YTO CIIOCOOCTBYET B JaJIbHEUIIIEM
U3Y4YEHHIO CTEPEOMETPUH U ycrientHon caaue EI'D.
Pemarorcs ciexyroniue 3a1a4m:
* OBJIQJICHUE CUCTEMOIN MaTeMaTUYECKUX 3HAHUM U YMEHUN, HEOOXOAUMBIX JUIsl IPUMEHEHUS! B IPAKTUYECKOM
NEeSTeNbHOCTH, U3YYECHUS CMEKHBIX TUCIUIUIMH, TPOAOKEHU 00pa30BaHus;
* (hopMupOBaHKE MHTEIUIEKTA, a TAK)KE TMYHOCTHBIX Ka4eCTB, HEOOXOIMMBIX YETIOBEKY JIJIsI TOJIHOIIEHHOU
KU3HU, pa3BUBAEMbIX MATEMAaTUKOMN: ICHOCTU U TOYHOCTHU MBICIH, KPUTUYHOCTH MBIIICHUS, UHTYUIIUH, JIO-
TMYECKOT0 MBILUIEHHUS, JJIEMEHTOB aJITOPUTMHUUYECKOHN KYJIbTYphl, IPOCTPAHCTBEHHBIX IPEICTaBICHUMN, CIIO-
COOHOCTHU K MPEOI0JICHUIO TPYAHOCTEH;
* (hopMupoBaHKE MPEJCTABICHUN 00 HIESX U METOJIaX MAaTeMAaTHKN KaK YHUBEPCAIBHOTO S3bIKa HAYKH U
TEXHHUKH, CPEJCTBA MOJICTUPOBAHUS SIBICHUI U IPOIECCOB;
* BOCIIUTAHNE OTHOILICHHS K MaTEMAaTUKE KaK K 9YaCTH 00IEUeI0BEYeCKOM KyIbTyphl, (HOPMUPOBAHHE TIOHU-
MaHUs 3HAYMMOCTH MaTeMAaTUKH JIJIsl HAYYHO-TEXHUYECKOT0 Mporpecca.

IInanupyemble pe3ybTaThl

Pe3ynbrarel M3yueHus npeaMeTa MpeicTaBIeHbl HA HECKOJIBKUX YPOBHSX — JINYHOCTHOM, METAIIPEMETHOM U
MIPEIMETHOM.

JIn4yHOCTHBIE pe3yJabTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbI:

1. Poccuiickas rpakJiaHCKasi KACHTUYHOCTD (MAaTPUOTHU3M, YBaxkeHHe K OTeuecTBy, K MPOLLIOMY U HACTOS-
1IeMY MHOTOHALIMOHAJIBHOTO Haposaa Poccun, 4yBCTBO OTBETCTBEHHOCTH U Jloiira nepen PoguHon, uieHTu-
¢bukanus ceds B kKauecTBe rpaxaannHa Poccun, cyObeKTUBHAS 3HAUMMOCTh UCIIOJIB30BaHUS PYCCKOTO SI3bIKA
U SI3bIKOB Hapo/10B Poccuu, oco3HaHue U OlyLeHHEe TUYHOCTHON CONPUYACTHOCTH CyIb0€ POCCHICKOTO
Hapoza). Oco3HaHHe STHUYECKON IPUHAJUIEKHOCTH, 3HAaHUE UCTOPUH, S3bIKA, KYJIbTYpPhl CBOET0 HApOaa, CBO-
€ro Kpasi, OCHOB KyJbTYpPHOI'0 Hacieaust HapoJioB Poccuu 1 yenoBeuecTBa (MIEHTUYHOCTh Y€JIOBEKA C POC-
CUMCKOW MHOTOHAIIMOHAJILHOM KYJIBTYPOU, CONPUYACTHOCTh UCTOPUH HAPOJOB U FOCYAApCTB, HAXOAUBIINXCS
Ha TEpPUTOPHUU COBpEeMEHHOM Poccun); nHTepruopu3aiysi 'yMaHUCTUYECKUX, IEMOKPATUYECKUX U TPAJUIIM-
OHHBIX I[EHHOCTEH MHOTOHAITMOHAIBHOTO POCCUIICKOTO 0011ecTBa. OCO3HAHHOE, YBAKUTEIHLHOE U I00pOXKE-
JIATEJIbHOE OTHOLLEHUE K UCTOPUH, KYJIBTYpE, PEIUTUH, TPATULMAM, A3bIKaM, IEHHOCTAM HapoJoB Poccun u
HapoJI0B MUpA.

2. 'oTOBHOCTB M CITOCOOHOCTH 00yJaIOIUXCA K CAMOPA3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHBAIIUH K
00yUY€HHIO U TTO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO JallbHEHIeH nH-
JIMBHIyaTbHON TpaeKTOpuu 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MHpe NpodeccHii u mpodeccuoHanbHbIX
MPENNOYTEHUH, C yU€TOM YCTOMYHMBBIX TTO3HABATEIbHBIX HHTEPECOB.

3. Pa3zBuToe MopaibHOE CO3HAHUE U KOMIIETEHTHOCTD B PELICHUH MOPAJIBHBIX TPOOJIEM Ha OCHOBE JIMYHOCT-
HOT0 BBIOOpa, POPMHUPOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBEJEHHS, OCO3HAHHOTO U OTBET-
CTBEHHOT'0 OTHOIIIEHUS K COOCTBEHHBIM MOCTYNKaM (CIIOCOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIICHCTBOBA-
HUIO; BEPOTEPIIMMOCTD, YBAKUTEIBHOE OTHOIIIEHUE K PETUTHO3HBIM YyBCTBaM, B3IJIs1aM JItOJIeH WK UX OT-
CYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpaJIM, HPABCTBEHHBIX, TyXOBHBIX MJICAJIOB, XPAaHUMBIX B KYJbTYpPHBIX
TpaauLKAX Hapo10B Poccun, rOTOBHOCTE HAa UX OCHOBE K CO3HATEILHOMY CAMOOTPAaHUYEHUIO B ITOCTYIIKAX,
MOBE/ICHUH, PACTOUNTEIBHOM OTPEOUTENHCTBE; CPOPMUPOBAHHOCTD IIPECTABICHUNH 00 OCHOBAaX CBETCKOM
9THKH, KyJIbTYphl TPAIULUOHHBIX PEJIUTUI, UX POJIU B Pa3BUTUH KYJIbTYphl U UCTOpUH Poccuu u uenosede-



CTBa, B CTAHOBJICHHH I'PAXXTAHCKOTO OOIIECTBA U POCCUICKOM rocy1apCTBEHHOCTH; IOHUMAHUE 3HAUCHHUS
HPaBCTBEHHOCTH, BEPHI U PEIIUTUU B )KU3HU UEJIOBEKA, ceMbH U o01ecTBa). CHOpMUPOBAaHHOCTh OTBETCTBEH-
HOT'O OTHOILLEHUS K YYEHHIO; YBAKUTEIBHOIO OTHOIIEHUS K TPYy, HAIMUHUE OIBITA YyYaCTUS B COLUAIBHO
3HaYUMOM Tpyze. Oco3HaHNe 3HaYEHUs CEMbU B )KU3HM YeJIOBEKA U OOILECTBA, IPUHATHE LIEHHOCTH CeMe-
HOM KHM3HH, YBAKHUTEIBHOE U 3a00TIIMBOE OTHOIICHHUE K YICHAM CBOCH CEMbH.

4. ChopMupOBaHHOCTH LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIECTBEHHOM MPAKTUKH, YIUTHIBAIOIIETO COIIMAIBHOE, KYyIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO-
o0pa3ue COBPEMEHHOI0 MUpA.

5. Oco3HaHHOE, YBOXXUTEIBHOE U 100pOXKeTaTeIbHOE OTHOIICHUE K IPYTOMY Y€JI0BEKY, €ro MHEHUIO, MHPO-
BO33PEHHUIO, KYJIbTYPE, A3bIKY, BEPE, IPAXKAaHCKOM MO3ULMU. | 0TOBHOCTh U CLIOCOOHOCTH BECTHU JUAIOT C
APYTUMH JIFOABMHU U IOCTUTATh B HEM B3aUMOIIOHUMAaHUS (MACHTU(UKAIMS ceOs KaK IMOJHONPABHOTO CyOb-
eKTa 0OLIeHHs, TOTOBHOCTh K KOHCTpyndpoBaHuto 00pasa napTHepa 1o AUajiory, FTOTOBHOCTb K KOHCTPYUPO-
BaHUIO 00paza JOMYCTHUMBIX CIIOCOOOB JUaora, FOTOBHOCTh K KOHCTPYMPOBAHHIO IPOLIECCa AUATIOTa KaK
KOHBEHLIMOHUPOBAHUS UHTEPECOB, IPOLIETyP, FOTOBHOCTb U CIIOCOOHOCTH K BEJICHUIO IIEPETOBOPOB).

6. OCBOEHHOCTH COIIMATIBHBIX HOPM, ITPABUJI MIOBEICHUS, POJIei U (OPM COLMATBHOM KU3HH B TPYIIAX U CO-
of1ecTBax. YyacTue B IIKOJIBHOM CaMOYIIPaBJIEHUH U OOIECTBEHHOM KU3HU B IIpeJiesiaX BO3PACTHBIX KOM-
METEHLUH C yYETOM PErHOHAIBHBIX, ’THOKYIBTYPHBIX, COIIHATIBHBIX U 9KOHOMUYECKHX 0coOeHHOCTEH (op-
MHUPOBaHHE TOTOBHOCTHU K YYAaCTHIO B IIPOLIECCE YIOPSIOUCHHSI COLIUAIBHBIX CBsI3€i U OTHOLLICHUH, B KOTOpBIE
BKJTIOYCHBI U KOTOpPbIE (DOPMUPYIOT CaMH YYalIHecs; BKIIOYEHHOCTh B HETIOCPEICTBEHHOE IPaXTaHCKOE yJa-
CTHE, TOTOBHOCTh Y4aCTBOBATh B )KU3HEJESATEIBHOCTH MOJIPOCTKOBOTO OOIIECTBEHHOI0 00BEANHEHH S, IPO-
IYKTUBHO B3aMMOJICHCTBYIOIIETO C COIIMATILHON CPEIOi U COMAIIbHBIMU MHCTUTYTaMU;UCHTU(DUKAIUS ce0st
B Ka4eCTBE CYObEKTa COL[MANIbHBIX TPe0Opa3oBaHuil, OCBOEHHUE KOMIIETEHTHOCTEH B cepe OpraHu3aTopcKon
JESITeIbHOCTH; UHTEPUOPU3ALIHS LICHHOCTEN CO3MaTENIbHOTO OTHOILIEHUS K OKPYXKatollel JeCTBUTEIbHO-
CTH, LIEHHOCTEH COIIMAIbHOIO TBOPUYECTBA, LIEHHOCTU IPOIYKTUBHOIN OpraHu3alui COBMECTHOM JesTeabHO-
CTH, CaMOpeaIM3aliy B IPYIIE U OPraHU3all, IEHHOCTH «IPYroro» Kak paBHOIIPaBHOIO NapTHepa, (pop-
MHUpPOBaHHE KOMIIETEHIIMN aHalIn3a, IPOEKTUPOBAHMSI, OPraHU3ALMH JEeSITEIbHOCTH, pehIeKCUH U3MEHEHUH,
CIIOCO0OO0B B3aMMOBBITOHOTO COTPYTHHYECTBA, CIIOCOOOB peaIi3alii COOCTBEHHOTO JIMIEPCKOTO MOTSHIINA-
na).

7. CpopMHpPOBAaHHOCTDH LIEHHOCTHU 3[J0POBOTO U OE30MAaCHOT0 00pa3a KU3HU; HHTEPUOPU3ALIMS IPAaBUI UHIN-
BUJYQJIbHOTO U KOJUIEKTUBHOTO 0€30M1acCHOT0 MOBEJICHHS B UPE3BbIUAHBIX CUTYAlUAX, YTPOXKAIOIIUX KU3HH
1 3JI0POBBIO JIO/IEH, IPABUJI IOBE/ICHUS HA TPAHCIIOPTE U Ha J10pOrax.

8. Pa3BUTOCTB 3CTETUYECKOIO CO3HAHMS UYEPE3 OCBOEHUE XY10’KECTBEHHOT0 HacIeaust Hapo1oB Poccun u mu-
pa, TBOPUECKOH 1€ATEIbHOCTH ICTETUYECKOTO XapaKTepa (ClIoCOOHOCTh MOHUMATh XY/0’KECTBEHHBIE TPOU3-
BEJICHUS, OTPAXAIOIUE pa3Hble 3THOKYIbTYPHBIE TPAIUIINU; CPOPMHUPOBAHHOCTH OCHOB XY/10’KECTBEHHOM
KYJIBTYpPbI OOYYAIOIINXCS KaK YACTH UX OOIICH TyXOBHOM KYJIbTYpHI, KaK 0COO0T0 crioco0a mo3HaHUs KU3HU
U Cpe/ICTBA OpraHu3aly OOIIEHUS; 3CTETHUECKOE, SIMOIIMOHAILHO-IIEHHOCTHOE BUJICHHE OKPY’KAIOIIEro MH-
pa; cnocoOHOCTh K 3MOIMOHAIBHO-LIEHHOCTHOMY OCBOEHHUIO MHUPa, CAMOBBIPAXKEHUIO U OPUEHTALIUH B XYJ10-
KECTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPBI; YBaXEHHE K HICTOPUH KYJBTYpPbI cBoero OredecTsa,
BBIPQKEHHOW B TOM YHCJI€ B TOHUMAaHUU KPACOThI YEJIOBEKA; MOTPEOHOCTh B OOLIEHUH C XYA0XKECTBEHHBIMU
MPOU3BEACHUAMH, C(HOPMUPOBAHHOCTH AKTUBHOTO OTHOLICHUS K TPAJULIMAM XY10’KECTBEHHOH KYIbTYphI Kak
CMBICJIOBOM, 3CTETUYECKON U JTMYHOCTHO-3HAYUMOM [IEHHOCTH).

9. CchopMUpOBaHHOCTH OCHOB 3KOJIOTMYECKON KYJIbTYpPbI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO 3KOJIO-
THYECKOT0 MBILUICHUS, HAIMYHUE OIBITa SKOJIOTMUECKH OPUEHTUPOBAHHON pe(IIeKCUBHO-OIIEHOYHON U MpaK-
TUYECKOH JIeITENbHOCTH B )KU3HEHHBIX CUTYalUsAX (TOTOBHOCTb K MCCIIEOBAHHIO MPUPOJIBL, K 3aHATHIM
CEJIbCKOXO03SICTBEHHBIM TPY/AOM, K XY/10KECTBEHHO-ICTETUYECKOMY OTPAKEHUIO MPUPOIbI, K 3aHATUSAM TY-
PU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYILECTBICHHUIO IPUPOJOOXPAHHON JEATEIBHOCTH).

MetanpeamerHnbie pe3yabTarbl ocBoeHust OOII

MeTtanpeameTHble pe3ybTaThl, BKIIOYAI0T OCBOCHHbBIE 00YYaIOIIMMHUCIMEKIIPEIMETHBIE TOHITHS U YHUBEP-
calibHbIE YueOHbIE IeHCTBUS (PEryIATUBHBIE, [I03HABATENbHbIE, KOMMYHUKATUBHBIE).

MexnpeaMerHble NOHATHS

YcnoueM (GopMUPOBaHUS MEXITPEIMETHBIX OHATHH, HApUMep, TAKUX KaK cUcTeMa, (pakT, 3aKOHOMEp-
HOCTh, (PEHOMEH, aHaJIHN3, CHHTE3SBIIETCS OBJIAJICHHE 00YUalOIUMKICS OCHOBAMH YMTATENIbCKOM KOMIIETEH-
11U, TpUOOpEeTeHNEe HAaBBIKOB paboThl ¢ MH(pOpMaLlMeH, ydacTue B MPOEKTHOM JAesTeIbHOCTH. B 0OCHOBHOM
IIKOJIe Ha BCEX MpeaMeTax OyaeT MpooinkeHa paboTa 1o GOopMHUPOBAHUIO M Pa3BUTHIO OCHOB YNTATEIbCKON



KommnereHIH. OOyuaronmecs: OBIaICIOT YTCHHEM KaK CPEJCTBOM OCYIIECTBICHHS CBOMX JATbHEHIINX I1Ja-
HOB: IPOAOJIKEHUsI 00pa30BaHUs U caMOOOPa30BaHUsI, OCOZHAHHOTO IJIAHUPOBAHUS CBOETO aKTYalIbHOIO U
NEPCHEKTUBHOTO KPyTa YTE€HUs], B TOM YHCJIEe JOCYTOBOTO, MOATOTOBKH K TPYAOBOM U COIUANIHON AESATENb-
HOCTHU. Y BBITYCKHUKOB OyZeT chopmMHpoBaHa MOTPeOHOCTh B CUCTEMATHUECKOM YTEHUU KaK CPe/ICTBE MO-
3HaHUS MHpa U ce0sl B 3TOM MUpPE, TApMOHHM3AIMK OTHOIIICHUN YeJI0BeKa M 00IIEeCTBa, CO3JaHUN 00pa3a «I1o-
TpeOHOTO OyayIIeroy.

[Tpu n3yueHnn yueOHBIX MpeAMETOB 00yUaIOMIMECs! YCOBEPIIEHCTBYIOT MPUOOPETEHHBIE HAa TIEPBOMYPOBHE
HaBBIKU pa0bOTHI ¢ HH(pOpManen U NonoaHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH, IPEOOPa30BbIBATH U MH-
TEPIPETUPOBATH COACPIKAIILYIOCS B HUX UH(OPMAIIHIO, B TOM YHCJIE:

* CUCTEMaTH3UPOBATh, COMOCTABIIATH, aHAIU3UPOBATh, 0000IIaTh U HHTEPIPETUPOBATH HH(POPMAIIUIO, CO-
Jep>Kallyrocss B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBIJCIISATH TJIABHYIO M U30BITOUHYIO HH(POPMAIIHIO, BBIIIOJIHATH CMBICJIOBOE CBEPTHIBAHUE BBIJICICHHBIX (DaK-
TOB, MBICJICH; TPEICTABIATh MHPOPMAIUIO B CKATOH clIOBECHOH dopMe (B BUJIC TIJIaHA UITH TE3WCOB) U B
HarJIsTHO-CUMBOJIMYECKOM opme (B BUEe TaOIHIL, TpadUuECKUX CXEM U Juarpamm, KapT HOHATUH — KOH-
HENTYaJbHBIX TUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTOJIHSTH TaOIUIbI, CXEMBbI, TUArPAMMbI, TEKCTHI.

B xoze nzyuenus Bcex y4eOHBIX MTPEIMETOB 00yJarONuecs MPUOOPETYT OMBIT MPOESKTHOW AEATEIBHOCTH KaK
0c060# hopMbI yueOHOM pabOThI, CHOCOOCTBYIONIEH BOCIIUTAHUIO CAMOCTOSITEIbHOCTH, MHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTUBAIMH U 3(p(PEeKTUBHOCTH yIeOHOU AEATEIBHOCTH; B XO/€ PEeaTH3aun
MCXOJTHOTO 3aMbICJIa HA MPAKTUYECKOM YPOBHE OBJIAJICIOT yMEHHUEM BbIOUpATh aJIeKBaTHBIE CTOSIICH 3a/1a4e
CpeAcTBa, MPUHUMATh PEIICHUS, B TOM YHCJIE U B CUTyalUsX HeorpeneaéHHOCTH. OHU MOJIydaT BO3MOKHOCTh
Pa3BUThH CIIOCOOHOCTH K Pa3padOTKe HECKOIBKUX BapUAHTOB PEHICHHUM, K MOMCKY HECTAHAAPTHBIX PEIICHUN,
MOUCKY U OCYILIECTBIICHUIO HAN0O0JIee TPUEMIIEMOTO PELICHHUSI.

[lepeueHp KITIOYEBBIX MEKIIPEAMETHBIX OHATUN OMPEAEISeTCs B X0/1€ pa3pabOTKU OCHOBHOM 00pa3oBaTelib-
HOM MporpamMMbl OCHOBHOT'O 00111ero 00pa3oBaHMsi 00pa30BaTeIbHON OpraHU3aliy B 3aBUCUMOCTHU OT MaTe-
PUAITBHO-TEXHUYECKOTO OCHAIIEHUS, KQJAPOBOTO MOTEHIINANA, UCIIOIb3yEeMbIX METOI0OB pabOThI U 00pa3oBa-
TEJIBHBIX TEXHOJIOTHH.

B cootBercTBrn @I'OC OOO BBIAETSAIOTCS TPU IPYIIBl YHUBEPCAIBHBIX YU€OHBIX ICUCTBUN: PETYISATUBHEIE,
M03HaBaTeIbHbIE, KOMMYHHUKATHBHEIE.

PeryastuBubie YY /|

YMeHue caMoCTOATENbHO ONPEAEIATh eI 00y4eH s, CTaBUTh U (POPMYIHpPOBaTh HOBBIE 33/1a4H B yueOe U
MO03HABATEIbHOM JeSTETbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOEH MO3HABATENbHOU AesTenbHocTH. O0y-
YaOLUNCA CMOXKET:

aHAJIM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATH Oy Tyle 0Opa3oBaTelbHbIe Pe3yIbTaThl;
UIEHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEACIISTH TIIaBHYIO MTpobemMy;

BBIJIBUT'aTh BEPCUU peIIeHUs MpoOsieMbl, (POPMYIHPOBATH TUIIOTE3bI, IPEIBOCXUILATh KOHEUHBIH PE3yIIbTaT;
CTaBUTH IIJTb ICATEIILHOCTH Ha OCHOBE OTPEICIICHHOM MPOOJIEMBI M CYIIECTBYIOIINX BO3MOKHOCTEH;
¢bopmynupoBaTh yueOHbIE 3a7auil KaK IIaru JOCTHKEHHsI TOCTABICHHOM LeJIN 1eATeIbHOCTH;

00OCHOBBIBATH 1IEJIEBBIC OPUEHTHPHI M IPHOPHUTETHI CCHUTKAMU Ha IEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTH-
YECKYIO MOCIIEJ0BATEIbHOCTD I11aroB.

YMeHne caMOoCTOSTENHHO TUIAHUPOBATh TYTH JIOCTHKEHUS 1IeJIEl, B TOM YHCIIe allbTePHATHBHBIE, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 PeKTUBHBIE CIIOCOOBI pelleHus YUeOHbIX U TO3HaBaTeNbHBIX 3a1au. OOyuaronmiics
CMOXET:

OIIpeIeNIATh He0OX0IUMBIE JIeiicTBHE(s]) B COOTBETCTBUU C YUeOHOM 1 NTO3HABATENIbHON 3a/jaueil U COCTaBIIATh
QJITOPUTM MX BBIITOJTHEHHS,

00OCHOBBIBATh U OCYILIECTBIISATH BBIOOP Haubosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHus] y4eOHbIX U TO3HaBa-
TEJNBHBIX 337134,

OIpeIeNIATh/HaX0IUTh, B TOM YHCJIE U3 MPEIOKEHHBIX BAPHUAHTOB, YCIOBHUS ISl BBIOJIHEHHS Y4eOHOH U 1o-
3HaBaTEILHOM 3aJ1a4H;

BBICTPAaNBATh KU3HEHHBIE TJIaHBI HA KPATKOCPOUYHOE Oy/yliee (3asBiATh 1e/IeBble OPHEHTUPDI, CTABUTD aJIEK-
BaTHBIE MM 3aJ[a9H | MIpeyIarath ACUCTBUS, YKa3bIBasi U 00OCHOBBIBAs IOTHYECKYIO MTOCIIET0BATEIFHOCTH IIIa-
TOB);

BBIOMPATH U3 MPEATIOKEHHBIX BAPUAHTOB M CAMOCTOATENBHO UCKATh CPEICTBA/PECYPCHI IS pellieHus 3a/1a-
YUY/ HOCTYIKEHUS LIEIH;

COCTABIIATH IUIAH PeIIeHHsI TPOOIeMbl (BBIIOIHEHUS IPOEKTa, IPOBEICHHS UCCIICAOBAHMS);



OIIpeIeNIATh OTEHIMATIbHBIE 3aTPYAHEHUS NP pEIICHUH Y4eOHOM 1 TT03HAaBaTeNbHON 3a/1a4l U HaXOAUTh
CpeACTBa AJIsl UX YCTPaHEHMS,;

OIMCBIBATH CBOM OMBIT, 0OPMIISAS €T0 JUIS NIepeauu APYTUM JIIOISIM B BUJI€ TEXHOJIOTHH PELICHUS PaKTHU-
YEeCKHX 3a/1a4 OIPECICHHOI0 KJlacca;

IUIAHUPOBATh U KOPPEKTUPOBATh CBOIO MHAUBUAYAIBHYIO 00pa30BaTEbHYIO TPAEKTOPHIO.

YMeHHne COOTHOCUTB CBOU JAEHUCTBHS € INIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOCH Aes-
TEJIBHOCTHU B TPOLIECCE JOCTIXKEHUS pe3yabTara, ONpeaessiTh CIIOCOObI IEHCTBHIA B paMKax MPeI0KEHHBIX
yCIIOBU U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSIIOIIEICS CUTYyaluei.
OOy4Jarommiicss CMOXKET:

OIpEeJIeNIATh COBMECTHO C IIE€AAaroroM M CBEPCTHUKAMU KPUTEPUU INIAHUPYEMBIX Pe3yJIbTaTOB U KPUTEPUU
OIICHKH CBOEH y4eOHOU JeITeIbHOCTH;

CHCTEMaTU3MPOBATh (B TOM YHCJI€ BEIOUPATh IPUOPUTETHBIE) KPUTEPUH TNIAHUPYEMBIX PE3yJIbTaTOB U OLIEH-
KU CBOEH JIeSTEILHOCTH,

O0TOMpaTh NHCTPYMEHTHI /17151 OLICHUBAHUS CBOEH J1€ATENbHOCTH, OCYILECTBIIATE CAMOKOHTPOJIb CBOEH Aes-
TEJBHOCTU B paMKax MPEI0KEHHBIX YCIOBUN U TpeOOBaHUI;

OLIEHUBATh CBOIO JIEATEIbHOCTh, ApPT'yMEHTHPYS IPUUMHBI JOCTUKEHUS WM OTCYTCTBUS IUIAHUPYEMOTI'O pe-
3yNbTaTa;

HaXO/UTh I0CTaTOYHBIE CPEJICTBA [UIS BBIMOJIHEHUS YU€OHbIX ACHCTBUI B H3MEHSIOUIEHCS CUTyalluu 1/UITN
IIPY OTCYTCTBUU IUIAHUPYEMOTO PE3YNbTATA;

paboTasi 10 CBOEMY IUIaHYy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO J€SITEIbHOCTh HA OCHOBE aHAJIN3a U3MEHEHU I
CUTYallUH JJIS TIOJTYYEHUS 3aIVIAaHMPOBAHHBIX XapaKTEPUCTUK IIPOTYKTa/pe3yabTara;

yCTaHaBJIMBATh CBSI3b MEX/1Y [10JIyYEHHBIMH XapaKTePUCTUKAMU MIPOAYKTA M XapaKTepUCTUKaMHU Ipoliecca
JESTEIbHOCTH U 110 3aBEPLICHUH JIEATEIbHOCTH NPEAIarath N3MEHEHNE XapaKTePUCTUK Mpoliecca s oJTy-
YEHUs YIY4IIEHHBIX XapaKTepPUCTHUK MPOJIYKTa;

CBEpSATH CBOM JICHCTBHS C IIETBIO M, IPU HEOOXOTUMOCTH, UCTIPABIATH OITHOKHA CAaMOCTOSITENIBHO.

YMeHue oLeHUBaTh IPAaBUIBHOCTD BHIMOJIHEHUS Y4eOHOH 3a/1a41, COOCTBEHHbIE BO3MOXHOCTH €€ pellIeHUs.
OOy4Jarommiicss CMOXKET:

OIpeNIeNIATh KPUTEPUU IPABUIIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUS YUeOHOH 3a/1a4H;

aHAJIM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIEI0 HHCTPYMEHTAPUS JJis BBIIIOJHEHUS y4eO-
HOM 3a7a4u;

cBOOO/IHO TOJI30BaThCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKH, UCXO/sI U3 LI€TU U UMEIOIIUX-
Csl CPEJICTB, pa3inuyast pe3yabTaT U ClIocoObl IeHCTBUIA;

OLIEHHUBATh MPOJYKT CBOEH JEATEIbHOCTHU MO 3a/laHHBIM H/WUJIM CAMOCTOSATENBHO ONPEEIEHHBIM KPUTEPUSIM B
COOTBETCTBHH C LIEJIBIO ACATEIBHOCTH;

00OCHOBBIBATh JIOCTHKUMOCTD 11€7TM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOUX BHYTPEHHHX PECYPCOB
U JOCTYITHBIX BHELIHUX PECYPCOB;

(¢uKCcUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

Bnanenne ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, TPUHATHSI PEIIEHUI U OCYILIECTBICHHSI OCO3HAHHOTO BbI-
Oopa B yueOHOI 1 mo3HaBaTeabHON. OOyJaroNUiCcs CMOXKET:

Ha0JII0AaTh ¥ aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U TIO3HABATENIbHYIO JESATEIbHOCTD U JAEATEIbHOCTD
JOpyTrUx o0y4aroumxcs B Mpolecce B3auMOIPOBEPKU;

COOTHOCHTH PealIbHbIE U MJIAHUPYEMBbIE PE3YJIbTaThl MHIMBUAYAIbHOW 00pa30BaTeIbHON AEATEIBHOCTH U Jie-
JIaTh BBIBOJBL;

IPUHUMATD pPellIeHHEe B y4eOHOW CUTYallud U HECTH 32 HEr0 OTBETCTBEHHOCTH;

CaMOCTOSITENIHO ONPENENSITh IPUUYUHBI CBOETO yCIIeXa WM HeyclieXxa U HaXOAUTh CIIOCOOBI BHIXO/A U3 CUTY-
allMM HEYCIIEXa;

PETPOCIEKTUBHO ONPEENITh, KaKhe eHCTBUS MO PEIIEHUI0 yueOHO! 3a/jaui WM MapaMeTphl 3TUX e cTBUi
MIPUBEJIH K MOJYYSHHUIO UMEIOIIErocs MPOIyKTa yueOHOM JesITeIbHOCTH;

J€MOHCTPHUPOBATH MPUEMBI PETYIIALNUN NCUXO(DU3UOTOTHUECKUX/ IMOLMOHAIBHBIX COCTOSIHUM JIJIsl TOCTHXKe-
Hus 3¢ dekra ycrnokoeHus (ycTpaHeHUs] SMOLMOHAIBHON HAMIPSDKEHHOCTH ), 3¢ (ekTa BocCTaHOBICHUS
(ocnabnenus MposIBICHUN yTOMIIEHHUS ), 3P PeKTa akTHBU3aLUHY (TIOBBIIEHUS MICUX0()U3HOIOTMUYECKON peak-
TUBHOCTH).

ITo3naBartenbHbIe YY /[

YMeHue onpenensaTh MOHATHS, CO3/1aBaTh 0000IIEHMsI, yCTaHABIMBATh aHAJIOTUH, KJIaCCU(PHUIIMPOBATh, CaMO-
CTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCH(PUKALIMKU, YCTaHABINBATh IPUYNHHO-



CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUUECKOE PACCYKACHHUE, YMO3aKI/IIOUEHUE (MHIYKTUBHOE, 1€AyKTUBHOE, 110
aQHAJIOTUH) U JIeTIaTh BBIBOABL. OOyUaIOmUACS CMOKET:

no0upaTh CJI0Ba, COMOAYMHEHHBIEC KIIIOUEBOMY CIIOBY, ONPEACISAIONINE €ro MPU3HAKU U CBOWCTBA;
BBICTPAMUBATh JIOTHYECKYIO LIETIOYKY, COCTOSIYIO U3 KJIFOUEBOI'O CJIOBA U COIIOJYMHEHHBIX €MY CIIOB;
BBIJICJIATH OOIIMI MPU3HAK JABYX WJIM HECKOJIBKUX NPEAMETOB UJIH SBJICHHUNA U OOBICHATH UX CXOJCTBO;
O00BEIUHATH IIPEIMETHI U SIBJICHUS B IPYIIIbI [10 ONIPEACIICHHBIM IPU3HAKaM, CPABHUBATh, KIACCU(PUIIUPOBAThH
1 00001IaTh (PAKTHI U SBJICHHUS,

BBIJICJIATH SIBJICHUE U3 OOLIEro psijia APYrux sSBICHUH;

OIIPEIENIATh OOCTOSATENBCTBA, KOTOPBIE MPEIIECTBOBAIN BOZHUKHOBEHHUIO CBS3U MEKY SBICHUSMH, U3 ITHX
0OCTOSTENBCTB BBIAEIATH ONPEAEIIOIINE, CIOCOOHBIE ObITh IPUUNHON JAHHOTO SIBJICHHUS, BBIABIATH IPUUH-
HBI U CJIEJICTBUS SIBJICHUI;

CTPOUTH PACCYXKJEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSAM M OT YaCTHBIX SIBJIEHUI K 00LIMM
3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJIEHHE HA OCHOBE CPAaBHEHMsI TPEIMETOB U ABJICHUM, BBIJEIASA IIPU 3TOM 00LIME IPU3HAKH;
U3JaraTh MOJyYeHHYIO HH(POPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIacMoi 3a1a4H;

CaMOCTOSITENILHO YKa3bIBaTh HA MH(POPMALIMIO, HYKJIAIOILYIOCS B IPOBEPKE, MTpeylaraTh U MPUMEHATh CIIOCO0
IIPOBEPKHU JOCTOBEPHOCTU MH(OPMALINK;

BepOaIn30BaTh SMOLIMOHAIBLHOE BIIEYaTICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

OOBSICHATH SIBJICHUS, IPOIIECCHI, CBSA3M U OTHOLICHUS, BHISIBISIEMBIEC B XOI€ TO3HABATEIBHOM U UCCIIEI0Ba-
TEJIbCKOH J1eATeNbHOCTH (IPUBOANUTH OOBACHEHHE C U3MEHEHUEM (DOPMBI IIPECTABICHUS; OOBICHATH, 1eTa-
JIU3UpYs WK 0000111as1; 0OBACHATH C 33JaHHON TOYKHU 3pEHHUS);

BBISIBJIATh M HA3bIBaTh IPUYMHBI COOBITHUS, SIBIICHHS, B TOM YHCIJI€ BO3MOXHbIE /Hanboee BepOsITHbIE TPUYH-
HbI, BO3MOKHbIE MOCJIEICTBUS 3aJaHHON TPUUNHBI, CAMOCTOSITENIbHO OCYILECTBIISIS IPUYNHHO-CJIEICTBEHHBIN
aHaJu3;

JIeJ1aTh BBIBOJ HA OCHOBE KPUTUYECKOTO aHAIN3a Pa3HbIX TOUEK 3PEHMSI, TOATBEPK1aTh BBIBOJ COOCTBEHHOM
apryMeHTaluel Wik caMOCTOATENIBHO MOJTyYeHHBIMH JJAaHHBIMU.

YMeHue co3iaBaTh, IPUMEHITh U IPE0OPa30BhIBATH 3HAKU M CUMBOJIBI, MOAEIH U CXEMBI JJIsl PEIICHUs y4eo-
HBIX U [IO3HABATENBHBIX 3a/1a4. O0y4aroLniics CMOXKET:

0003Ha4YaTh CHUMBOJIOM M 3HAKOM NPEAMET U/WIIH SIBJICHUE;

OIIPEJIeNIATh JIOTHYECKHE CBSI3U MEXKAY NpeIMeTaMH W/WIIN SBJICHUSAMH, 0003HAUaTh JAHHBIC JIOTHUECKUE CBSI-
3M C IOMOIIbIO 3HAKOB B CXEME;

co3JlaBaTh a0CTPAKTHBIN WM peabHbII 00pa3 mpeaMeTa U/UiH SABICHUS;

CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4u U/WUJIN CII0cO0a €€ pelieHus;

co3JlaBaTh BepOaibHbIe, BEIIECTBEHHbIC U MH(POPMALIMOHHbBIE MOJIENIHU C BBIAECICHUEM CYIIECTBEHHBIX Xapak-
TEPUCTUK O0BEKTA JUIsl ONIPENIEICHUs CIIoco0a pelIeHUs 3a/1a4ll B COOTBETCTBUU C CUTYaIUEll;
peoOpa3oBbIBaTh MOJIENHN C L1EJIbIO BBIABICHUS OOIINX 3aKOHOB, ONPEIEISIONNX JaHHYIO IPEIMETHYIO 00-
JIaCTbh;

NEPEBOIUTH CIOXKHYIO IO COCTaBY (MHOTOACIIEKTHYIO) HH(POPMALIMIO U3 Tpaduyeckoro mwin GopmMaan3oBaH-
HOTO (CUMBOJILHOTO) MPEJCTABIEHUS B TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, AITOPUTM JIEHCTBHUS, UCIIPABIIATH WJIM BOCCTAHABIINBATH HEU3BECTHBIN paHee aJrOpPUTM Ha
OCHOBE UMEIOIIErocs 3HaHUs 00 00bEKTE, K KOTOPOMY IPUMEHSETCS aJITOPUTM;

CTPOMTb J10KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

aHaAJIM3UPOBATh/pedekcCHpoBaTh OMBIT Pa3pabOTKU U peau3alny y4eOHOTro IPOeKTa, UcclleJoBaHus (Teope-
TUYECKOT0, SMIIMPUUECKOT0) Ha OCHOBE MPEII0KEHHOM MPOOIEMHOM CUTYyalluu, TOCTABICHHOM LeN 1/UITN
3aJIaHHBIX KPUTEPUEB OLIEHKH MTPOYKTa/pe3yibTara.

CwmpicnioBoe uteHne. O0yJaromuiicss CMOXKET:

HaXOJUTh B TeKCTe TpeOyeMyro HH(OpMaLKio (B COOTBETCTBUU C LIETSIMU CBOEH JIEATEIBHOCTH);
OpPUEHTHPOBATHLCS B COAEPKAHUU TEKCTA, TOHUMATh LIEIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATH TEKCT;
YCTAaHABIIMBATh B3aMMOCBS3b ONMCAHHBIX B TEKCTE COOBITHI, ABJIEHUH, TPOLIECCOB;

PE3IOMHUPOBATH ITIABHYIO UJEH0 TEKCTA;

peoOpa3OBbIBATh TEKCT, «TIEPEBOAS» €r0 B APYTYI0 MOJIAIbHOCTh, HHTEPIPETUPOBATH TEKCT (XY10KECTBEH-
HBIA ¥ HEXY/10’)KECTBEHHBIN — y4eOHBIN, HAyUYHO-IOMYJISIPHBIH, HH(POPMALIMOHHBIH);

KPUTHYECKH OLICHUBATh CO/IEpKaHe U (OopMy TEKCTa.

dopMUpOBaHUE U PA3BUTHE IKOJIOTUUYECKOTO MBIIIEHHUS, YMEHUE MIPUMEHSATh €r0 B I03HABATEIbHOM, KOM-
MYHUKAaTUBHOMU, COIIMATILHON MPaKTHKE U MPOopeCCHOHATBHON opueHTanuu. OO0yJaromuicss CMOXKeT:



OIIPENENATh CBOE OTHOLIECHUE K IPUPOIHOM Cpele;

aHAJIM3UPOBATh BIIMSIHUE YKOJOIMUECKUX (PaKTOPOB Ha cpelly OOUTaHMSI dKUBBIX OPraHU3MOB;

IIPOBOJUTD NIPUYMHHBIN U BEPOSTHOCTHBIN aHAIIN3 DKOJIOTHUECKUX CUTYaLUH;

IIPOrHO3UPOBATh N3MEHEHMsI CUTYallMM IIPU CMEHE AEHCTBUS OAHOTO (PaKTOpa Ha JeicTBUE APYroro GpaxkTopa;
pacIpoCTpaHATh SKOJOTUYECKHUE 3HAHUS U y4aCTBOBATh B IIPAKTUYECKUX JEJIaX 110 3aIIUTE OKPYKAOLICH
Cpensl;

BBIpA)XaTh CBOE OTHOLICHHE K PUPOAE Yepe3 PUCYHKHU, COUNHEHHSI, MOJIENIN, IIPOCKTHBIE PAOOTHI.

10. PazBuTHe MOTHBALIMY K OBJIAJICHUIO KYJIBTYPOH aKTUBHOT'O MCIIOJIb30BAHMS CJIOBAPEN U IPYIUX MOUCKO-
BbIX cucTeM. OOy4aroUIUiiCcs CMOXKET:

OIpeNIeNIATh HEOOXOIUMBIE KIIFOUEBbIE IIOMCKOBBIE CJIOBA U 3alIPOCHI;

OCYULIECTBIIATh B3aUMOJACUCTBUE C JIEKTPOHHBIMU ITIOMCKOBBIMU CUCTEMAMH, CIIOBAPSAMU;

(GopMHPOBATh MHOXECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX UCTOUHUKOB JUIsl OOBEKTUBU3ALMU PE3YJIbTATOB MO-
HCKa;

COOTHOCHUTBD IIOJyYEHHBIE PE3YJIbTAThI IIOUCKA CO CBOEHU ACSATEIBbHOCTHIO.

KommyHukarusubie YY /|

YMeHue opraHu30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€STEIBHOCTh C YUUTENIEM U CBEPCTHH-
KaMu; paboTaTh WHAWBUIYAIEHO U B TPYIIIE: HAXOAUTH O0IIee pelIeHUe U pa3pemaTh KOH(IMKTH Ha OCHOBE
COIJIACOBAHUS MO3ULMI U ydeTa HHTEPECOB; (POPMYJINPOBATh, Apr'yMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE.
OOy4Jarommiicss CMOXKET:

OIIPEAEIATh BO3MOKHBIE POJIM B COBMECTHOM IE€ATENBHOCTH;

UTPaTh ONPEACIICHHYIO POJIb B COBMECTHOU JAEATEIBbHOCTH;

IPUHUMATh O3ULIHIO0 COOECETHUKA, TOHUMAs MO3ULUIO IPYTOro, pa3jindyaTh B €ro peuu: MHEHUE (TOUKY 3pe-
HUS), JOKA3aTENbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHH;

OIpeJIeNIATh CBOU JAEUCTBUS U ACUCTBUS MAapTHEPA, KOTOPbIE CIOCOOCTBOBAIM UM MPEMATCTBOBAIM IPOAYK-
TUBHON KOMMYHUKaIUU;

CTPOUTH MO3UTUBHBIE OTHOLICHUS B MpoLiecce yueOHOM U I03HABATENIbHON JEeSITEeNbHOCTH;

KOPPEKTHO M apryMEHTUPOBAHO OTCTAMBATh CBOIO TOYKY 3PEHUS, B JUCKYCCUHU, YMETh BBIJIBUTaTh KOHTpAp-
T'YMEHTBI, epedpa3upoBaTh CBOIO MBICIb (BJIaJeHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM ITPU3HABaTh OIIMOOYHOCTh CBOETO MHE-
HUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €r0;

npesaraTe albTepHATUBHOE pelIeHHe B KOH(PINKTHOM cUTyaluy;

BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUH;

JIOTOBApUBAThHCS O MPaBUJIAX U BONPOCAX NIl OOCYK/I€HUS B COOTBETCTBUU C MIOCTaBJICHHOM Mepes rpynnon
3ajauei;

OpPraHM30BbIBATh YUEOHOE B3aUMOICUCTBHE B IpyIIe (ONpPeenaTh 00LUie eI, pacIpeesaTh POH, JOTo-
BapHBATHCS JIPYT C APYIOM U T. 11.);

YCTpaHATh B paMKax JHajiora pa3pbIiBbl B KOMMYHHUKALUU, 00YCIOBIEHHbBIE HETOHUMaHUEM/HEIPUITUEM CO
CTOPOHBI COOECeHNKA 3a1auu, (POPMBI UITH COJIEPKaHUs TUaJora.

YMeHHe 0CO3HaHHO UCIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBHH C 3a7a4€d KOMMYHHKAIUU JUIsI BbIpa-
’KEHHUsI CBOUX YYBCTB, MbICIIEl U MOTpeOHOCTEH U1 IUTaHUPOBAHMS U PETYJISLUU CBOCH NesTeIbHOCTH; Blla-
JIeHHE YCTHOM M MHUCbMEHHOH pedbl0, MOHOJIOTUYECKOW KOHTEKCTHOM peubto. OOydaromuicss CMOXKeT:
OTIpeIeNIATh 337a4y KOMMYHHKAIIMM U B COOTBETCTBUHU C HEH OTOMpATh peyeBbIE CPENICTBA;

0TOMpPATh U UCTOIH30BaTh PEUYEBBIE CPECTBA B MPOI[ECCE KOMMYHHUKAIIMU C IPYTHUMHU JIFOJbMU (JIMAJIOT B Ma-
pe, B MajIo Ipymre u T. 1.);

MIPEJICTaBIATh B YCTHOW MJIM MUCbMEHHOM (pOopMe pa3BepHYTHIH M1aH COOCTBEHHOMN AESITETbHOCTH;
co0JII01aTh HOPMBI TYOJIMYHOM peun, perjJaMeHT B MOHOJIOT€ U IUCKYCCUU B COOTBETCTBUU C KOMMYHHUKa-
THUBHOM 3a7a4cH;

BBICKa3bIBaTh 1 000CHOBBIBATh MHEHUE (CYX/IEHUE) U 3alpaIINBaTh MHEHHUE MTapTHEPA B paMKax JUAJOra;
MIPUHUMATD PEIlIeHUE B XO/I€ TUAJIOTa U COTJIACOBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh NMMChbMEHHbIE «KJIUIIMPOBAHHBIE» U OPUTHHAIILHBIE TEKCTHI C UCIIOJIb30BaHUEM HEOOXOAUMBIX pe-
YEBBIX CPECTB;

UCIOJIb30BaTh BepOalibHbIE CPeICTBA (CPEACTBA JOTHUECKON CBSA3M) JUISl BBIIETICHUS CMBICIIOBBIX OJIOKOB CBO-
€ro BBICTYILICHHUS,

MCIOJIb30BaTh HeBepOaIbHbIE CPECTBA UM HATJISAHbIE MaTepUAIIbI, TOATOTOBICHHBIE/OTOOPAaHHBIE MO PY-
KOBOJICTBOM YUYUTEJIS;



JIeNaTh OLIEHOYHBIN BBIBOJ] O JOCTHXKEHHUH 11€JIM KOMMYHUKAIIMU HEMOCPECTBEHHO MOCIIE 3aBEPILICHUS KOM-
MYHUKATHBHOTO KOHTaKTa U 00OCHOBBIBATH €T0.

dopMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCII0JIb30BaHUSI HHGOPMAITUOHHO-
KOMMYHHKAIMOHHBIX TexHoyoruii (1anee — UKT). O0yuaromuiicsi cMosKeT:

I[eJICHANIPABJICHHO UCKATh M UCIIOJIb30BaTh HH()OPMAIMOHHBIE PECypPChI, HEOOXOIUMBIC IS PEIICHUS yaeo-
HBIX M IIPAKTUYECKUX 3a7a4 ¢ nomoibto cpeacts MKT;

BEIOMpATh, CTPOUTH U MCIIOIH30BATh aJIEKBATHYIO MH(POPMAIMOHHYIO MOJIENb ISl IIEPEAadd CBOMX MBICIICH
CpElICTBAaMH €CTECTBEHHBIX U (POPMaIbHBIX S3BIKOB B COOTBETCTBHH C YCIOBUSMU KOMMYHUKAITUH;
BBIICTISITE MH(GOPMAITMOHHBIHN aCTeKT 3a/1a4M, ONIEPUPOBATh JaHHBIMU, HCIIOIH30BATh MOJICIb PEIICHUS 3a/a-
4y,

MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIFOYAst BEIOOP aJeKBATHBIX 33/1a4€ MHCTPYMEHTAIBHBIX MPO-
IrpaMMHO-aIapaTHBIX CPEACTB U CEPBUCOB) JIJIsl PEIICHUs] HH(GOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX y4e0-
HBIX 33]1a4, B TOM YHCJIC: BEIUMCIICHHUE, HATMCAHKE MTMCEM, COYMHECHUM, TOKIIaI0B, pedepaToB, CO3AaHUE Mpe-
3EHTalMM U Jp.;

MCIOJIb30BaTh HHPOPMAITHIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

co31aBaTh HH(POPMAIMOHHBIE PECYPCHI Pa3HOTO THIIA U JIJIS Pa3HbIX ayAUTOpPUiA, coOM01aTh HH(OpMaIIMOH-
HYIO THTHEHY | ITpaBHUiIa HHHOPMAIIMOHHON 0€30acHOCTH.

[MpeamerHsbie:

I'eomerpuueckue Gurypsl

OnepupoBaTh MOHATUSMH F€OMETPUIECKUX (pUryp;

U3BJICKaTh, HHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(OPMAIMIO O FEOMETPUYECKUX (PUrypax, MpercTaB-
JICHHYIO Ha YEepPTEKaX;

IPUMEHATh F'eoMeTpruecKue (hakThl JJIs pelieHus 3aJa4, B TOM 4YHUCIIe, IPEAIOIarallluX HECKOJIbKO 1aroB
pelieHus;

(dbopMynMpOoBaTh B MPOCTEHIINX CIIydasX CBOMCTBA U MPU3HAKU QUTYD;

JI0Ka3bIBaTh FT€OMETPUUECKUE YTBEPHKACHUS;

BJIaJIeTh CTAaHIAPTHOM Kiaccupukanueil miockux Guryp (TpeyrojbHUKOB U YETHIPEXYTOJIbHUKOB).

B noBceHEeBHOM KU3HU U NIPU U3YUEHUH JIPYTHX MPEIMETOB:

UCMOJIb30BaTh CBOMCTBA FreOMETpUUECKUX (PUTYp Ul pelleHus 3ajay MPaKTHYEeCKOro XapakTepa M 3a/ad u3
CMEKHBIX TUCIUIUINH.

OTtHomenus

OnepupoBarh MOHATUSIMH: PAaBEHCTBO (DUTYp, paBHbIE (PUTYpBI, PABEHCTBO TPEYrOJIbHUKOB, NapalieIbHOCTh
IPSIMBIX, MEPIEHAUKYISIPHOCTh MPAMBIX, YIVIBI MEXAY NPAMBIMH, NEPHIEHAUKYISAP, HAKIOHHAS, MPOEKIIMS,
nonobue ¢uryp, nogooHsIe GUTYpPHI, TOJOOHBIE TPEYTOIbHUKH;

IIPUMEHSTH TeopeMy Paseca U TEOpeEMY O MPONOPLMOHAIBHBIX OTPE3KaxX IPU PELICHUH 33]1a4;
XapaKTepu30BaTh B3aMMHOE PACIOJIO0XKEHHUE MPSAMOM U OKPYKHOCTH, JIBYX OKPY>KHOCTEH.

B noBceiHEBHOM KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

MCIOJIb30BaTh OTHOIICHHUS I PEIlIeHUs 3a/1a4, BOZHUKAIOIIUX B PEAIbHOM JKU3HHU.

N3mepenus u BIYMCICHUS

OnepupoBatrh MpeACTaBICHUSAMH O JUIMHE, IUIOMa U, 00béMe Kak BenuunHaMu. [Ipumensats Teopemy Iluda-
ropa, (opMyibl Momaau, o0bEMa MpU pelIeHUH MHOTOIIArOBBIX 337a4, B KOTOPBIX HE BCE JaHHBIE MpPe-
CTaBJICHBI IBHO, a TPEOYIOT BBIYUCIIEHUH, ONIEpUPOBATH OoJiee MHUPOKUM KOJIMYECTBOM (POpMyI JUIMHBI, TUIO-
maau, o0bEMa, BBIUMCIATh XapaKTePUCTUKU KOMOMHaAIMi (uryp (OKpy>KHOCTEH M MHOTOYI'OJbHHMKOB) BbI-
YHUCIIATh PACCTOSHUS MEXY (pUrypamu, NpUMEHITh TPUTOHOMETpUUYECKHE POPMYJIbI JJisi BRIYUCIECHUN B 00-
JIEE CIIOKHBIX CIIy4asiX, IPOBOJUTH BBIUMCIIEHHSI HA OCHOBE PABHOBEIMKOCTH U PAaBHOCOCTABIIEHHOCTH;
MIPOBOJMTH MPOCTHIE BHIYUCICHUS HA OObEMHBIX TEJax;

¢dbopMynHMpoBaTh 33a4M Ha BBIYMCICHHUE AJTUH, IUIOIMAAeH 1 00bEMOB U pelIaTh UX.

B noBceHeBHOM XKM3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

IIPOBOAUTDH BBIYMCIECHUS HA MECTHOCTH;

MPUMEHSTH (DOPMYIIBI IIPU BBIYMCIECHUSAX B CMEXHBIX YYEOHBIX MpeIMeTax, B OKpYyKarollel NeHCTBUTEIbHO-
CTH.

I'eomeTprueckue nocTpoeHus

N306paxats reomeTpuueckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIMCAHMIO;

CBOOOJTHO ONIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECTIOKHBIX CIIydasix,



BBITIOJHATH IOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHSTH OTAENIbHBIE METO/IbI IIOCTPOEHUH LIUPKYIIEM U JTUHENKOU
Y MPOBOJIUTH MPOCTEUIIHNE UCCIEA0OBAHUS YUCIIA PEIICHHUI;

n300pakaTh TUIOBBIE IUIOCKUE (UTYpPHl M OOBEMHBIC Tela C MOMOIIBIO MPOCTEHIINX KOMIBIOTEPHBIX WH-
CTPYMEHTOB.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYIUX IPEAMETOB:

BBINOJIHATH MPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOJMMBbIE B PEabHOM JKU3HU;

OLIEHUBATh Pa3Mephl PeaTbHBIX 00BEKTOB OKPYKAIOIIETO MHPA.

[IpeobpazoBanust

OmnepupoBarh MOHATHEM JBW)XKEHHUS U MpeoOpa3oBaHus Mojo0us, BIaJeTh MPUEMAMU MMOCTPOCHUST HUTYp C
HCIOJIb30BAaHUEM JIBUKEHUH U NpeoOpa3zoBaHuil 000U, IPUMEHATh [TOJyYEHHbIE 3HAHUS U OIIBIT IOCTpOe-
HUW B CMEKHBIX IIPEIMETAX U B PEAIBHBIX CUTYaLUAX OKPYKAOLIEr0 MUPA;

CTPOUTH QUTypy, NOAOOHYIO 1aHHOMN, MOJIb30BATHCS CBOMCTBAMU MOA0OMS 111 00OCHOBAHUS CBOMCTB QUIyYp;
PUMEHSATH CBOMCTBA ABMKCHHIA JJISl IPOBEICHHS TPOCTEUIINX 00OCHOBAaHUI CBOICTB (huUTyp.

B noBceiHEBHOM )KM3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

PUMEHSTH CBOIMCTBA ABIKECHHUI U PUMEHATH MOA00ME ISl TOCTPOCHUH M BEIYUCIICHUH.

BekTops! 1 KOOPAMHATEI HA IIOCKOCTH

OnepupoBarh NOHATHAMH BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKAY
BEKTOPAMH, CKAJSIPHOE IIPOU3BEIEHUE BEKTOPOB, KOOPINHATHI Ha INIOCKOCTH, KOOPAUHATHI BEKTOPA;
BBITNIOJIHATH ACUCTBUSI HaJl BEKTOPaMH (CI0KEHHUE, BBIYUTAHUE, YMHOXKEHHE Ha YKCIIO), BBIYUCIATH CKAISIPHOE
IIPOU3BENICHUE, ONIPEAEIATD B IPOCTEHIINX CIIY4asiX YroJl MEKIy BEKTOPaMH, BBIIIOJIHATH Pa3I0KEHUE BEKTO-
pa Ha COCTaBIIAIONINE, NMPUMEHATH MOJTyYEeHHBIC 3HAHHUS B (PHU3HKe, MOJIB30BaThCA (HOPMYIION BBIYUCICHHS
pacCTOSIHUS MEX1y TOYKaMH MO M3BECTHBIM KOOpJMHATaM, UCIOJIb30BaTh YpaBHEHUs (QUIYp Ui pelIeHUs
3a1ad;

IIPUMEHSTh BEKTOPBI U KOOPAMHATHI JUIsl PELICHUs TEOMETPUUECKUX 3a7a4 Ha BBIYMCIICHUE JIINH, YIJIOB.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

UCIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JJIs pelleHus 3a/1a4 1o ¢pu3uke, reorpaduu U Ipyrum ydeo-
HBIM IIPEIMETAM.

Hcropus maTeMaTuku

XapakTepr30BaTh BKJIAJ] BBIJAIOLIMXCA MAaTEMaTUKOB B pa3BUTHE MaTEMATUKU M MHBIX HAyYHBIX oOnacTei;
IIOHMMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun.

MeTtoabl MAaTEMAaTHKU

Hcrnons3ys n3y4eHHbIE METOBI, IPOBOAUTH J10KA3ATEIbCTBO, BBIITOIHATL OIIPOBEPKEHHUE;

BbIOMpATh U3yYEHHBIE METO/IbI U UX KOMOMHAINY [l pEIICHUs MaTeMaTHUECKUX 3ajiay;

UCIIOJIB30BaTh MATEMAaTUYECKUE 3HAHUSA [UUI OIIUCAHUS 3aKOHOMEPHOCTEH B OKPYIKAIOIIEH NEHCTBUTEIBHOCTH
U IIPOU3BEJICHUSAX UCKYCCTBA;

IIPUMEHSTh NPOCTEMIINE MPOTrPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU pelle-
HUH MAaTEMAaTHYECKHUX 33/1a4.

Haznaonan ceomempus

BbInyckHHMK Hay4qHUTCS:

* pacrio3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJIENSIX U B OKPY>KAIOIIEM MUPE IIJIOCKUE U TPOCTPAHCTBEHHBIE
reoMeTpuyecKkue QUrypsl;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOIbHOTO MapajulesenuIieaa, NpaBuiIbHON MUpaMuIbl, IWIHHIPA U
KOHYCa;

* CTPOMTD Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO MapaJulesenumnea;

* OIPENEINSTh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYpHI JIMHEHHbIE pa3Mepbl caMoi (GUTypsl, U HA000POT;

* BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO Mapasiesienunes1a.

Buinyckuux nonyuum 603mMoxicHOCMY.

HAYYHUTHCS BBIYUCIATH 0OBEMBI IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYD, COCTABIEHHBIX U3 MPSIMOYTOJIb-
HBIX [TapaJuIeIeIUIIeI0B;

* YIIIyOUTh ¥ pa3BUTh MPEJICTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTrypax;

* HAYYUTHCS IPUMEHSATH MTOHATHE Pa3BEPTKU JIJIS1 BHIIIOJIHEHUSI IPAKTUYECKUX PACUETOB.

I'eomempuueckue guzypol

BbInycKHMK Hay4quTCS:

* I10JIb30BATHCS SI3BIKOM T'€OMETPHUH JUISI ONHUCAHUS IPEIMETOB OKPYKAOIIET0 MUPA U UX B3AMMHOTO pacIio-
JIOKEHUS;



* pacro3HaBaTh U M300pakaTh Ha YepTEeKaxX U PUCYHKAX reoMeTpudeckue GUrypsl U X KOHPUTypauuu;

* HAXOAWUTh 3HAUEHU JUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp U UX OTHOILEHMs, TpajlyCHYI0 Mepy yrioB ot 0 10
180°, mpuMeHsist onpeaesieH sl, CBOMCTBA U MPU3HAKU (DUTYP U UX JIEMEHTOB, OTHOLICHUS (GUTyp (PaBEHCTBO,

nojo0ue, CMMMETPUH, TIOBOPOT, MapajlIeIbHbIN IEPEHOC);

* OIIEpPUPOBATh C HAYAJIbHBIMU MTOHATUSIMU TPUTOHOMETPUHU U BBIIOIHATH 3JIEMEHTAPHBIE ONEpalluy HaJl
(YHKIMSIMU YTIIOB;

* pemarth 3aJa4u Ha JJ0Ka3aTelIbCTBO, OMUPAsICh HA M3yYCHHBIE CBOWCTBA (PUT'Yp M OTHOIICHUN MEXITYy HUMU U

IIPUMEHSS U3YyYEHHBIE METO/bI I0Ka3aTeIIbCTB;

* pelaTh HECIOXKHBIE 337aUl Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE QJITOPUTMBI IIOCTPOEHHUSI C TOMOIIBIO
LUPKYJIS U JINHEHKY;

* pemark IpocTeiire INIAHUMETPUYECKHE 3a]1a41 B IPOCTPAHCTBE.

Buinycknux nonyuum 603modchocms:

* OBJIQJIETh METOJAMH PELICHUS 3a/1a4 HAa BBIYUCICHUS U J0OKA3aTENbCTBA: METOIOM OT IIPOTUBHOI'0, METOJIOM
1o100us1, METOJOM Iiepedopa BapUaHTOB U METOJIOM F'€OMETPHUECKUX MECT TOUEK;

* IPUOOPECTHU OIBIT IPUMEHEHUS ANTeOpPandeckoro ¥ TPUrOHOMETPUYECKOTO anmapara 1 Uaei JBUKESHUS
IIPU PELIEHUN T€OMETPUUYECKHX 3ajiay;

* OBJIQJIETh TPAJUIIMOHHOM CXeMOM pellleHus 3a]ja4 Ha IOCTPOEHUE C MIOMOILBIO LUPKYJIS U JIMHEHKU: aHAJIN3,
IIOCTPOCHHE, 10KA3aTEeILCTBO U UCCIIEJOBAHUE;

* Hay4UThCS PelIaTh 337a4u Ha IOCTPOEHUE METO/I0M T€OMETPUYECKOTO0 MECTA TOYEK U METOOM 10100

* IPUOOPECTH OIBIT UCCIIEIOBAHUS CBOMCTB INIAHUMETPUUECKUX (DUTYP C ITOMOIIBbIO KOMIIBIOTEPHBIX MTPO-
rpaMuM;

* IPUOOPECTH OIBIT BHIOJHEHHSI TPOEKTOB 0 TeMaM: «['eomeTpudeckre npeoopa3oBaHusl Ha MIIOCKOCTH,
«ITocTpoeHue oTpe3KoB 1O HopMyIIe».

H3mepenue zeomempuueckux eenudun

BbinyckHUMK Hay4quTCS:

* UCIOJIb30BATh CBOMCTBA U3MEPEHHUS JJIUH, IUIOIIACH U YIJIOB IIPU PELICHUHU 337a4 Ha HaXO0KJCHNUE TTMHbI
OTpe3Ka, JUIMHbI OKPYKHOCTH, JJIMHBI TyTH OKPY>KHOCTH, IPaTyCHON MEpHI yIia;

* BBIUMCIIATH IUIOLIA/IU TPEYrOJIbHUKOB, MPSMOYTOJIbHUKOB, 1apajuIeIorpaMMOB, TpareLuii, KpyroB U CeKTo-
POB;

* BBIYHCIIATD AJIMHY OKPYKHOCTH, JJIMHY AYT'H OKPY’KHOCTH;

* BBIYMCIIATH JJIMHBI JMHEHHBIX 3JIEMEHTOB (QUTYpP U UX YTJIbl, UCIIOIb3YSI (POPMYJIbI JUIMHBI OKPYKHOCTH U
JUTUHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUTOMAAeH GUryp;

* pemath 3aa4M Ha J0Ka3aTeJbCTBO C UCIOJIb30BaHUEM (POPMYII JJIMHBI OKPY>KHOCTH U JJIMHBI TyTU OKPYXK-
HOCTH, (popmyn mitomanet puryp;

* pemaTth NPaKTUUYECKHUE 3a]]a4l, CBA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJIMYUH (UCIIONIBb3YS IPU
HE00XO0AMMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE

CpelCTBa).

Buvinycknux nonyuum 603moicnocms HAyUUMbCA:

* BBIYMCIIATH TUIOMIA AU (GUTYp, COCTABIEHHBIX U3 IBYX UJIU O0Jiee IPSIMOYTOJIbHUKOB, MTapajlIeIorpaMMOB,
TPEYrOJIbHUKOB, KPYIra U CEKTOPA;

* BBIYMCIIATH IUIOMIA 1M MHOTOYTOJIbHUKOB, HCIIOJIb3YSl OTHOILIEHUS PAaBHOBEIUKOCTH U PAaBHOCOCTABIIEHHOCTH;
* IPUMEHSATH aNreOpandyecKuii ¥ TPUrOHOMETPUYECKHUA amnapar u UJIeu IBUKSHUS TIPU pelIeHUH 3a1a4 Ha
BBIUHCJICHHE IJI0Ia/1ed MHOTOYTOJIbHUKOB.

Koopounamut

BhbInyckHUK Hay4dHUTCS:

* BBIYMCIIATD AJIMHY OTPE3Ka M0 KOOPAMHATAM €ro KOHIOB; BBIYMCIIATH KOOPANHATHI CEPEANHBI OTPE3KA;

* HCII0JI30BAaTh KOOPAMHATHBIN METOA JUIsl U3yYEHUS! CBOWCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux noayuum 603mMoocHoCmb:

* OBJIaJIeTh KOOPAMHATHBIM METO/IOM PELICHUS 33/1a4 Ha BHIYMCIICHUS U JI0Ka3aTeIbCTBA;

* IPUOOPECTHU OIBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX MPOrPaMM JUIsS aHAJIN3a YaCTHBIX CIy4aeB B3aUMHOTO
PacIoJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

* IPUOOPECTH OIBIT BHITOJHEHHSI TPOEKTOB Ha TeMy «IIpiuMeHeHne KOOpAMHATHOTO METO/1a TIPU PEeIIeHUN
3a/1a4 Ha BBIUMCIICHUS U JOKA3aTENbCTBAY.

Bexmoput

BbIITyCKHUMK Hay4duTCA:



* ONIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY M PAa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX T€OMETPUUYECKU, HAXO-
JTUTH BEKTOP, PaBHBINA MPOU3BEICHUIO 33JAHHOTO

BEKTOpa Ha YHCIIO;

* HAXOWTh JIJII BEKTOPOB, 33JJaHHBIX KOOPJAMHATAMU: JUTMHY BEKTOpa, KOOPIMHATHI CYMMBI U Pa3HOCTH JIBYX
1 060J1ee BEKTOPOB, KOOPMHATHI IPOU3BEICHUS BEKTOPA HA YMCIIO0, IPUMEHSIS TPU HEOOXOIMMOCTH COYeTa-
TEJILHBIN, IEPEMECTUTEIb-HbIN U pacIpeCIUTEIIbHBIN 3aKOHBI;

* BBIYUCJIATH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTh YroJl MEXAY BEKTOpPaMH, YCTaHABIIMBATh IEep-
MeHIUKYIISIPHOCTD MPSMBIX.

Buinycknux nonyuum o3zmoorcnocms.

* OBJIQJICTh BEKTOPHBIM METOJIOM JIJIS PEIICHUS 3a/1a4 Ha BBIUMCICHUS U

JI0Ka3aTeIIbCTBA;

* MPUOOPECTH ONBIT BHIOJTHEHHUS IPOSKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO/1a ITPHU PEIICHUHN 3a/1a4
Ha BBIYUCIIEHUS U J10KA3aTEJILCTBAY.

Copaepxanue o0yueHust

Hauanvnvle nonamus u meopemul ceomempuu

Harasanas reomerpus. Harnsaaeie npencraBieHus o Gurypax Ha mioCKOCTH: IpsMasi, OTPE30K, JTy4,
yToJl, JIOMaHasi, MHOIOyTOJIbBHUK, OKPYXHOCTb, KpyT. UeTbIpEXYyTrOJIbHUK, IPSIMOYTOJIBHUK, KBaapar. Tpe-
YTOJIbHUK, BUABI TPEYTOJBbHUKOB. I [paBuibHbIE MHOIOYTOJIBHUKH. B3anMHOE pacnoyioxKeHUe ABYX MPSIMBIX,
IBYX OKPYKHOCTEH, PSIMON U OKpYKHOCTH. M300paxkeHre reomeTprueckux GUryp u ux KoHurypauui.
Jlnuna otpeska, tomanoi. [lepumerp MHOrOyronsHuka. Equnuiel nusmepenus JMHel. I3mepenue 1mHbl OT-
pe3Ka, IOCTPOEHHE OTpe3Ka 3alaHHOM JUIMHBL. Byl yrios. I'panycHas mepa yria. Mi3mepenue u nocTpocHue
YIJIOB € MTOMOIIBIO TpaHcnopTupa. buccekrpuca yria. [lonstue momanu Gurypsl; eAMHULBI U3MEPEHUS
wiomaau. Ilnomans npsiMoyronbHuka, kBagpata. [IpubinxéHnoe naMepenue miomany GUryp Ha KieTdyaTon
Oymare. PaBHoBenukue ¢urypsl. Pazpesanue u cocraBienne reomerpuueckux ¢puryp. Harnsaaeie npencras-
JIEHHS O MIPOCTPAHCTBEHHBIX (PUrypax: KyO, napajuienenumes, npu3Ma, nupamMmua, map, chepa, Kouyc, 1u-
muHp. U300paxkenne nmpoctpancTBeHHBIX (puryp. [Ipumepsr ceuennii. MHororpanauku. [IpaBuibHbIe MHO-
rorpaHHuKHU. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB, IWJINHAPA U KOHYca. M3roroBienne moneneu npo-
cTpaHcTBEHHBIX ¢uryp. [lonstue o6béMa; eauHuLbI 00bEMA. OOBEM MPSAMOYTOIBHOIO Napauleenuneaa,
kyOa. [TonsTre o paBeHcTBe Quryp. LleHTpanbHas, oceBast U 3epKajibHasi cHMMeTpuu. M300pakeHue cuMmeT-
PUYHBIX (UTyp.
I'eomerpuueckue purypsl. [Ipsamsie u yrisl. Touka, mpsmas, miaockocTs. OTpe3ok, ayd. Yroia. Buas! yrios.
Beprukanbable u cMexHbIe yribl. buccektpuca yrina. IlapamiensHble u nepecekatomuecs npsamele. [lepren-
JUKYISpHBIE IIpsAMbIE. TeopeMbl 0 TapallJIeIbHOCTU U IEPIEHAUKYISAPHOCTH NpsAMBIX. [leprienauKyisap u
HaKJIOHHad K npsiMoil. CepeiMHHBIN NEpIEHAUKYISp K 0Tpe3Ky. ['eomerpuueckoe mecto Touek. CBoMCTBa
OMCCEKTPUCHI yTJIa U CEPEeIMHHOIO NepIEeHIMKYIApa K oTpe3Ky. TpeyroasHUK. BricoTa, Meanana, Guccek-
TpHCa, CPelIHsS JIUHUS TpeyrojabHUKa. PaBHOOEpEHHbIE U PAaBHOCTOPOHHKE TPEYTOJIbHUKHU; CBOMCTBA U MPU-
3HAaKM paBHOOEPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEeyroJbHUKOB. HepaBeHCTBO TpeyroabHHKA.
CooTHoIIeHNs MEX/1y CTOPOHAMU U YIiaMH TpeyrosibHuKa. CyMMa yIiioB TpeyroibHHKa. BHemHue yribl
TpeyroinsHuka. Teopema Paneca. [Tonodue TpeyronbaukoB. [IpusHaku mogo0Oust TpeyronbHUKoB. Teopema
[Tugaropa. CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOIO yria MNpsSMOYroJbHOTO TPEYrojJbHUKA U yIiioB oT 0
no 180°, npuBeneHue K ocTpoMy yrity. Pemienue npssMoyrojapHbIX TPEyTroJIbHUKOB. OCHOBHOE TPUTOHOMET-
puyeckoe ToxkaecTBO. DOpMyIIbl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC OJHOTO M TOTO XK€ yT-
na. Pemienne TpeyroapHUKOB: TEOpEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMe4aTeIbHbIE TOUKH TPEYT OJIbHU-
ka. YetplpéxyronpHuk. [lapannenorpaMm, ero cBoiictsa u npusHaku. [IpsMoyronsHuk, kBaapaT, poM0, UX
CBOMCTBA U IIpu3HaKku. Tpamnenus, cpeanss TUHUA Tpaneud. MHOroyrojJbHUK. BEITyK/Ible MHOTOYTOJIbHUKH.
CyMMa yriioB BBITYKJIOTO MHOTOYToJIbHUKA. [IpaBuipHbIE MHOTOYroJbHUKU. OKpYKHOCTB U KpyT. [yra,
xopaa. CexkTop, cerMeHT. LleHTpanbHblil yros, BHUCAaHHBIN Yrojl; BEIMYMHA BIMCAHHOIO yria. B3aumHoe pac-
MOJIOKEHUE MPAMON M OKPYKHOCTH, IBYX OKpyx)HOcTel. KacarenbHas U ceKylas K OKpYKHOCTH, UX CBOM-
cTBa. BriricaHHbIe U ONMCaHHbIE MHOTOYTOJIBHUKU. OKPY>KHOCTB, BIIMCAHHAsl B TPEYTOJIBHUK, U OKPYKHOCTD,
ONMMCaHHAasl OKOJIO TPEYTrOJIbHUKA. BIIMCaHHBIE U ONHMCAHHBIE OKPYKHOCTH IPABUIIBHOTO MHOTOYTOJIbHUKA.
[TapatenpHble U nepecekaromuecs npsamele. [leprneHaukynsapHasle NpsMble. TeopeMsbl O NapauIeIbHOCTH U
NEPIEHIUKYJIAPHOCTH NpsiMbIX. [lepnenanuKymsap u HakiIoHHAsA K npsMoil. CepeIMHHBIN IEpIEHANKYIIAP K
oTpe3ky. ['eomerpuueckoe mecto Touek. CBOHCTBA OMCCEKTPUCHI yIila U CEPEeIMHHOTO MepIeHANKYIsApa K OT-
pe3ky. TpeyronsHuk. BricoTa, Meanana, OMcceKTpuca, CpeaHss IMHUS TpeyrojabHuKa. PaBHOOeApEHHbIE U



PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeH-
CTBa TPEyroJbHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHOLICHHS MEXKAY CTOPOHAMU U YIJIAMHU TPEYTOJIbHU-
ka. CymMMa yrioB TpeyrosibHuka. Bueurnue yrisl Tpeyronbauka. Teopema ®Daneca. [lonobue TpeyroabHUKOB.
ITpusnaku noxoOus tpeyrosnbHukoB. Teopema [Tudaropa. CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC OCTPOTO YI-
J1a IPSIMOYTOJILHOTO TpeyrojbHuKa 1 yrios ot 0 1o 180°, mpuBeneHue k octpomy yriy. Pemienue npsmo-
YTOJIBHBIX TPEYrOJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC OJIHOT'O U TOrO ke yria. Pelenne TpeyroJlbHUKOB: TeopeMa KOCUHYCOB U TEO-
pemMa CHHYCOB. 3amMedaTelbHble TOYKU TpeyroybHUKa. YeTbpéxyronpHuk. IlapamienorpamMm, ero cBoiicTsa u
npuszHaku. [IpsMoyronbHuK, KBagpaT, poM0O, UX CBOWCTBA U MPpHU3HAKK. Tpanenus, CpeaHss JUHUS TPAICIHH.
MHoroyronsHuK. Beimykiible MHOroyroiapHuKH. CymMMa yIiloB BBITYKJIOTO MHOTOYTOJIbHMKA. [IpaBuibHbIE
MHOTOyTroJabHUKH. OKpY>KHOCTB U KpyT. Jlyra, xopna. Cektop, cermeHT. LleHTpanbHbIil yroi, BIMCAaHHBIM
YTOJI; BEJIMYMHA BIIMCAHHOTO yIila. B3anMHOE pacnoioskeHne NIpssMON U OKPY>KHOCTH, JBYX OKPYKHOCTEH.
KacarenbHast 1 cexyIas K OKpy>KHOCTH, UX CBOWCTBA. BrincaHHble 1 onucaHHbIe MHOTOYTOJIbBHUKHU. OKpYyX-
HOCTb, BIINCAHHAs B TPEYTOJIBHUK, U OKPY>KHOCTb, OITMCAaHHAs OKOJIO TPEYTOJIbHUKA. BriMcaHHble U ONucaH-
HBIE OKPY>KHOCTH MPaBUJILHOTO MHOTOYroJibHUKA.  ['eomerpuueckue nmpeodpazoBanus. [lonsTre o paBeH-
crBe uryp. IloHsaTHe 0 IBUKEHNNU: OCeBasi U LEHTPaAJIbHAsi CHMMETPUH, NTapajlIeNIbHbIN IepeHoc, OBOPOT.
[TonsTre o nogoOuu ¢puryp u romoreruu. Perienue 3a1au Ha BBIUMCIIEHHE, JOKA3aTEIbCTBO U IOCTPOEHUE C
HCIOJIb30BAHUEM CBOMCTB M3yUEHHBIX (DUTYD.

HN3mepenue reoMeTpuyecKux BeJu4nH. J[nuHa orpeska. PaccrosHue ot Touku 10 npsamon. PaccrosiHue
MEXy napajuielbHbIMU OpsMbIMU. [IepuMeTp MHOTOyronpHuKa. JJInHa OKPY>KHOCTH, YUCJIO 11, JUIMHA AYTH
OKPYKHOCTH. I'pagycHas Mepa yria, COOTBETCTBUE MEXY BEIUYMHON LIEHTPAIBHOTO YIUIA U JUIMHOM TyTH
okpy>kHocTH. [loHsiTHe mTomanu mwiockux ¢uryp. PaBHococTaBineHHble U paBHOBenukue ¢purypsl. [Inomans
IpsAMOYroJibHUKA. [[nomany napaenorpaMmma, TpeyroiabHuKa U Tpanenud. [1nomans MHOrOyroinbHuKa.
[Tnomanp kpyra u miomazab cekropa. COOTHOILIEHHE MEXTy IUIOIIAAsIMU T0100HBIX (uryp. Pemenue 3anau
Ha BBIYMCIICHUE U JOKA3aTeIbCTBO C MCTIOIH30BAHNEM M3YYECHHBIX (POPMYIL.

Koopaunarel. YpasHenue npsmoil. Koopaunats! cepeaunbl oTpe3ka. @opmyiia pacCTOSHUS MEXKIY ABYMsI
TOYKAaMH IIJIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

Bekropsl. /lniuHa (Moxyns) BekTopa. PaBeHcTBo BekTopoB. KomnmuHeapHsie BekTopbl. KoopanHaThl BEKTOpAa.
YMHOkKEHNE BEKTOpa Ha YHCIIO, CYMMa BEKTOPOB, Pa3I0KEHUE BEKTOPA M0 JBYM HEKOJUIMHEAPHBIM BEKTO-
pam. CkansipHOe POU3BEACHNE BEKTOPO. BO3HUKHOBEHNE reOMETPUH U3 MTPAKTUKU. [ 'eomeTpuueckue ¢ury-
pbl 1 Tena. PaBeHCTBO B reomeTpuu. Touka, mpsiMasi ¥ IWIOCKOCTh. [IOHsATHE 0 reOMEeTpUYECKOM MECTE TOYEK.
Paccrosnue. Otpe3ok, nyd. Jlomanas. Yromn. [Ipsmoii yros. Octpele u Tymnble yribl. BepTukaabHble U CMEX-
HbIE yIUIbl. brccekTpuca yriia u ee cBorictsa. [lapamiensHble U nepecekatomuecs npsamele. [leprnienaukymnsp-
HOCTb IpsIMBIX. TeopeMsbl 0 napauIeIbHOCTU U NEPIEHANKYIIPHOCTH NPSAMBIX. CBONCTBO CEPENNHHOIO IEp-
NeHAUKYJspa K oTpe3Ky. [lepnenaukymsp u HakJIOHHas K npsiMoid. MHOroyronbHUKH. OKpYXKHOCTb U KPYT.
Harnsiiaele npezcTaBiaeHus o MPOCTPAHCTBEHHBIX Teax: Kyoe, napaiiesnenurnese, npusme, nupamuie, mape,
cdepe, koHyce, munHape. [Ipumeps! ceuennii. [Ipumeps! pa3BepTok.

Tpeyzonvruxk. IIpsMOYTofIbHBIE, OCTPOYTOJIbHBIE U TYIIOYTOJIbHBIE TPEYTOJIbHUKU. BricoTa, Menana, buccek-
TpHCa, CpeIHsS JIUHUS TpeyrojabHUKa. PaBHOOEpPEHHBIE U PAaBHOCTOPOHHHE TPEYTOJIbHUKHU; CBOMCTBA U MIPH-
3HaKM PaBHOOEPEHHOr 0 TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPeyroabHUKOB. HepaBeHCTBO TpeyroibHUKA.
CymMma yriioB TpeyroyibHUKa. BHelIHue yriibl TpeyrojibHUKA. 3aBUCUMOCTh MEK/Ty BETMYMHAM CTOPOH U yT-
70B TpeyroiabHUKa. Teopema Paneca. [logobue TpeyroabHUKOB; KOG GHUIMEHT nogoodus. [Ipuznaku nogodus
TpeyroiabHuKoB. Teopema ITudaropa. [Ipuznaku paBeHCTBa NPSAMOYTOJIBHBIX TPEYrojibHUKOB. CHHYC, KOCH-
HYC, TAHTE€HC, KOTAHTE€HC OCTPOTO YyIJIa IPSIMOYTOJIBHOIO TpeyrosibHUKa U yriaoB oT 0¢ no 180¢; mpusenenue
K OCTpOMY yriy. Pelienne npsMoyronbHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
@opMyiIbl, CBA3BIBAIOLINE CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOI'0 U TOrO *ke yria. Teopema KOCUHYCOB
Y TEOpEMA CHHYCOB; IPUMEPBI UX IPUMEHEHUS I BBIYUCIICHUS JJIEMEHTOB TPEYTOJIbHUKA. 3aMedaTelIbHbIE
TOYKHU TPEYroJbHHUKA: TOYKU NEPECEUCHUs CePEMHHBIX NEPIIEHIUKYIIAPOB, OUCCEKTPUC, MEAHUAH.
OKPY)XXHOCTb DUJIEPA.

Yemuipexyeonvruk. [lapannenorpamMmm, ero CBOMCTBa U Npu3HaKku. [IpsMoyroibHuK, KBaapaT, poMO, UX CBOM-
CTBa U NMpU3HaKU. Tparenus, cpeaHss JIMHUS Tpalleluu; paBHOOeipeHHas Tpanenus. MHOroyrojabHUKU. BbI-
ITyKJIbIE MHOTOYTOJIBHUKU. CyMMa yTIJI0B BBITYKJIOIO MHOTOYIOJIbHUKA. BrincaHHbIE ¥ ONTMCAaHHBIE MHOTO-
yronbHuKU. [IpaBUIIbBHBIE MHOTOYTOJIBHUKH.

Oxpyorcnocms u kpye. Llentp, paanyc, nmametp. yra, xopaa. Cexrop, cermeHT. LleHTpabHBIN, BIUCAHHBIN
yroJj; BeJIM4MHa BIIMCAHHOT'O yria. B3aumMHoe pacronoxeHnue npsamMoi u okpyxHocty, JBYX



OKPY)XXHOCTEM. KacarenbHas u ceKymas K OKpyKHOCTH; PaBEHCTBO KacaTelIbHbIX, TPOBEICHHEIX U3 OfI-
Hoit Touk. METPUYECKUE COOTHOILUEHHMS B OKPYXHOCTH: CBOMCTBA CEKYIIUX,
KACATEJIbHBIX, XOP/I. Okpy>KHOCTb, BIUCAHHAs B TPEYTOJILHUK, U OKPYKHOCTh, OIIMCAHHAs OKOJIO Tpe-
yrosbHuka. BIIMCAHHBIE 1 OIIMCAHHBIE UETBIPEXYT'OJIbBHUKHW. Bnucanusie u onrcaHHbIe
OKpPY>KHOCTH NPAaBUIIbHOIO MHOTOYroJiIbHUKA. M3MepeHne reoMmeTpruueckux BenuuuH. /[nuna orpeska. [Jnuna
JIOMaHOMH, IEpUMETP MHOTOYTOJIbHUKA. PaccTosiHue OoT TOUKM A0 npsiMoi. PacctosiHue Mexxay napaienbHbl-
MU OpSIMBIMU. J[JIMHA OKPYXHOCTH, YKCIIO IIU; AJIMHA Ayru. BenuuunHa yrina. 'pagycHas mepa yria, COOTBET-
CTBHUE MEXK/y BEJIMUMHOMN yriia U IJIMHOU Ayru oKpykHOCTU. [ToHsiTre o minomaau miuockux ¢uryp. PaBaoco-
CTaBJICHHbIE U paBHOBeNnuKUe Gurypsl. [Inomans npsmoyronsauka. [lnomanp napamienorpaMma, Tpeyroib-
HUKa U Tparneuuu (0CHOBHbIE GopMyIibl). DOpMyIIbl, BhIpaXkaroliue IIoaab TPeYrojbHUKa: Yepes JBe CTO-
poHE! i yron Mexay Humu, YEPE3 IIEPUMETP U PAJIYC BIIMICAHHOM OKPYXXHOCTU,
OOPMVIJIA 'EPOHA. ITUIOIIA b YETBIPEXYI'OJIBHUKA. Iliomane kpyra u mioniaas cekropa. CBsisb
MEXTy TUIOIAIIMU TT000HBIX (uryp. O0beM Tena. PopMyiibl 00beMa IPSIMOYTOJIBHOTO TapaslieIeHIIe 1a,
KyOa, 1mapa, HUJIMHIpPa U KOHYCA.

Bexmoput

Bekrtop. [Inuna (moayns) Bektopa. Koopaunatel BekTopa. PaBeHcTBO BekTopoB. Onepaiuu Hajl BEKTOPAMHU:
YMHOKEHHUE Ha YHUCIIO, CJI0KEHUE, Pa3JIoKEHUE, CKAJIIPHOE ITPOU3BEIEHUE. YTOJ MEX]y BEKTOpaMH.
T'eomempuueckue npeobpazosanus

[TPUMEPHI IBUKEHUI OUT'YP. CUMMETPUS ®UT'YP. OCEBASI CUMMETPUS U
ITAPAJUIEJIBHBIN ITEPEHOC. ITIOBOPOT U IIEHTPAJIbHASI CHUMMETPHUSL. ITIOHATUE O
I'OMOTETUU. IIOJOBUE OUT'VP.

Ilocmpoenus ¢ nomowsbio YupKyis u TUHelKuy

OCHOBHBIE 3AJIAYN HA ITIOCTPOEHME: AEJIEHUE OTPE3KA ITOITIOJIAM, IIOCTPOEHUE
TPEVI'OJILHUKA T10 TPEM CTOPOHAM, ITOCTPOEHME ITEPIIEH/IUKVJISAPA K ITPSIMOU,
IIOCTPOEHUE BUCCEKTPUCBHI, JEJJEHUE OTPE3KA HA n PABHBIX YACTEM.

[MPABUJIBHBIE MHOI'OT'PAHHUKMN.

YueOHO-TeMAaTHUECKHI IIJIaH

Neo Kox. Bunel 3ansaTuii
Tema 4acoB
N3yuenue Ho- KonTpons
BOW TEMBI
1 | BBoxHoe noBTOpEHUE 1
2 | Bextopbl 11 10 1
2 | Meroa koopauHAT 11 10 1
3 | CooTHOLIEHHS MEX]Ty CTOPOHAMH U YT- 14 13 1
JIAMHU TPEYTOJIbHHUKA
4 | JlnvHa OKPYXXKHOCTH U IUIOLIA/(b KPyra 12 11 1
5 JBrmokeHus 9 8 1
6 | HavanpHble cBenieHns U3 crepeomerpun | 4 4
6 | O0 akcromax TUTaHUMETPHUU 2 2
7 Nrtorosoe noBropeHue 7




TeMaTuuyecKkoe MIIAHMPOBAHUE (YACHI)

Ne Tema ypoka Xapaxkmepucmuxa ocnoenvix 6uooe de- | Kon | Mamepuan k | /lama
AmenvHOCmMU YPOKy
YpoKa yac
1 BBogHoe noBropenue 1
I'naBa 9. Bekropsi (10 yacoB)
2 [Tonsitue BexTopa. PaBeH- DopMyJIUPOBATH OMPEACICHUE U UILTIO- 1 Tab6nua,
CTBO BEKTOPOB CTPUPOBATH MOHATHS HAPABICHHOTO OT- BBIpE3Ka
pe3Kka, BEKTOpa, JUIMHBI BEKTOPa, KOJUIH-
HEapHBIX U OPTOTOHAILHBLIX BEKTOPOB HPC3CHTALMA
3 Otkita/ibIBaHUE BEKTOPA OT OTKIapIBaTh OT JAHHON TOYKH BEKTOP, 1
AaHHON TOYKH PaBHBIN TaHHOMY
4 CymMma JIByX BEKTOPOB BrinonHsaTh cioxeHnue BeKTOpoB 1o npa- | 1 TabIMIa
BUJTY TPEYTOJIbHUKA U 110 MPaBUITY Ma-
payenorpamma. J{okaspiBaTh CBOMCTBA
CJIOKCHHSI M BRIYUTAHUS BEKTOPOB
5) CymMa HECKOJIBKHUX BEKTO- 1 IIPE3CHTALMS
poB
6 Borunranue BEeKTOpoB 1
7 [IpousBenenue BekTopa Ha | POPMYIMPOBATH CBOMCTBA YMHOXKEHUS 1
YHUCIIO0 BEKTOpa Ha YKCII0. BRITIOIHATE omepa-
LU0 YMHOXXEHHE BEKTOpa Ha YUCIIO
JIOKa3bIBaTh €€ CBOMCTBA.
8 [IpumeHeHne BEKTOPOB K dopmynupoBaTh U I0Ka3bBaTh Teopemy | 1 Mpe3eHTAIHS
pEIIeHHUIO 3a/1a4 0 CpeJHel JIMHUH TPAIelnuy, penarh 3a-
raun Tuma 782-787, 793-798.
9 CpenHsist THHUS TpaTeun [IpumensTH OonpeneneHus u mpasmia npu | 1 3auer a1
pelIeHnu 3a1aq
Mpe3eHTaIus
10 Pemenue 3amau [IpuMeHATHh BEKTOPHI U JCHCTBUS HAT 1
HUMHU TIPU PEIIEHUN T€OMETPUIECKHX 3a-
nmau. Pemarts 3agaun 1. 759-771
11 Kontp.pabota Ne 6» Bekro- 1
pBD»
I'nasa 11. Metoa koopaunart ( 11 yacoB)
12 Pa3noxxenue BekTopa 1o OOBSACHATH U WILTIOCTPUPOBATH MoHsATHE | 1
JIBYM HEKOJUIMHEAPHBIM MPSMOYTOJIBHON CUCTEMBI KOOPIUHAT,
BEKTOpam KOOpJUHAT TOYKH M KOOPJUHAT BEKTOpa.
13 Koopaunats! BekTopa 1
14 Pemenne 3amau 1
15 CBs3b MEXK1y KOOpAMHATA- 1




MU BEKTOpa U KOOpIUHATa-
MU €ro Hadajia U KOHLA

16 [Ipocreiimme 3agauu B KO- | BEIBOIUTH U UCTIONIB30BaTh MpH pemieHny | 1

opAMHaTax 3a1a4 (popMysbl CepeIuHbI OTPE3Ka,
JUTMHBI BEKTOPA, PACCTOSIHUE MEXKITY
JIBYMsI TOUKaMH

17 Pemenue 3amau 1

18 YpaBHeHHE JIMHUU HA TUIOC- | BBIBOIUTH ypaBHEHHS MPSIMBIX U OKpYX- | 1
KOCTH. YpaBHEHHUE OKPYK- | HOCTEH, UCIOIb30BaTh YPABHEHHUSI IIPU
HOCTHU pElIeHUH 3a]1aY;

19 Pemrenue 3amau CTpouTh OKPY>KHOCTH | TIpSIMbIC, 3a1aH- | 1

HbI€ YpaBHEHUSAMU

20 YpaBHeHHE MPSIMOI 1

21 Pewenue 3amau 1

22 Kontposnbnas padota mo 1
teMe: «MeTos1 KoopAuHAaT.

I'maBa 11. CooTHOmIEHUsI MeK1Y CTOPOHAMH M YIJIAMH TpeyroJbHuka. ( 13 yacos)

23 Cunyc, KOCUHYC, TAHTE€HC DopMyJIMPOBATH U WIUTKOCTPUPOBATH 1 Mpe3eHTalUs
yria, OCHOBHOE TPUTOHO- orpezeNieHus] CHHYCa, KOCUHYCa, TAHT€H-
METPUUYECKOE TOXKIECTBO ca 1 KkoTanresca yriioB oT 0 1o 180°;

24 DopMyJIbl TPUBEICHUS. BBIBOJIMTH OCHOBHOE TPUTOHOMETpHYE- 1
@DopMyIIbI I BEIYUCIIEHHs | CKOE TOXKAECTBO U (hOPMyYJIbI IIpUBEIE-
KOOPJMHAT TOYEK. HUS;

25 Pemrenue 3amaq (dbopMyIMpOBATh U JI0Ka3bIBaTh TEOpeMBbl | 1

CHHYCOB ¥ KOCHHYCOB, TPAMEHSThH HX
26 Teopema o mtoiagm Tpe- MpU PEUIEHUH TPEYTOJIbHUKOB; 1
YTOJIbHUKA
OOBSICHATH, KaK MCIIOJIb3YIOTCSI TPUTOHO-
21 Teopema cunycos MeTpHueckue GopMyIbl B U3MepHTENL- | 1
HBIX paboTax Ha MECTHOCTH;
28 Teopema kocuHycoOB 1
(GbopMyIMpOBATh OINpeNIeIeHus yria
29 Pewerne TpeyroibHNKOB MEK1y BEKTOPAMH H CKAIAPHOTO MPOH3- | +
BEJICHUSI BEKTOPOB;
33 W3mepurenbHble paboThI 4 POB; 1
BBIBOJUTH (HOPMYITY CKAISIPHOTO TIPOH3-
31 VYroia Mexay BEKTOpaMH. AT opmyty P P 1
BEJICHUS Yepe3 KOOPMHATHI BEKTOPOB;
CkanspHoe pou3BeICHNE
BCKTOPOB. (bopMyIHpoBaTh U 00OCHOBBIBATH
BEPIKJICHUE O CBOMCTBAX CKAIAPHOIO
32 CkansipHOE TIPOU3BEICHNE YTBEPAIL p 1 MPE3EeHTALMS
MIPOU3BEIICHHUS;
BEKTOPOB B KOOP/AMHATAX
= UCIOJIb30BATh CKAISPHOE NPOU3BE/ICHHE
33 CBoiicTBa CKalspHOIO Ipo- 1
BEKTOPOB IPH PEIICHUH 3aa4
U3BEJICHUS
34 [IpumeHeHue ckaasipHOTO 1

MPOU3BCACHUS BCKTOPOB K
PCLICHUTIO 3a/1a4.




35 K. pabota mo teme:» Coot- 1
HOILIEHUSI MEX]Ty CTOpOHa-
MU U YIJIaMU TPEyT».
I'nasa 12./imHa OKPYKHOCTH M IUIomAAb Kpyra ( 11 yaco)
36 [IpaBuibHBII MHOTOYTOJIb- | POPMYIMPOBATH ONPEAEIEHHUE paBuib- | 1 [Ipe3enranus
HUK. OKpY>KHOCTb, OIIH- HOTO MHOT'OYTOJIbHUKA, PellaTh 3aauH,
CaHHasi OKOJIO MPABUIIBHOTO | (hOPMYITHPOBATH U JOKA3bIBATH TEOPEMBI AUKTAHT
MHOTOYTOJIbHUKA. 00 OKPYXKHOCTSIX OITUCAHHON OKOJIO Ipa-
BUJIBHOTO MHOTOYTOJIbHUKA BIMCAHHOW B
37 OKpy>XHOCTb, BIMCaHHAs B Hero, pOpMyYJIMPOBATH U JOKA3BIBATH 1 Mpe3eHTalUs
MIPaBWJIbHBII MHOTOYTOJIb- TeOpeMy CHHYCOB;
HUK.
BBIBOJIUTH U UCIIOJIB30BaTh POPMYJIbI IS
38 Dopmybl 11 BBIMUCICHUS | priqyciIeHuUs IUIOMAN IPABHIBHOTO 1
[LI0manu IpapuaIbHOTO MHOI'OYTOJIbHUKA, €T0 CTOPOHBI U PAINYC
MHOTI'OYTOJIbHHUKA, €r0 CTO- | pricaHHON OKPYKHOCTH, PEIIaTh 331a4H
POHBI M pA/IYCOB BIMCAH- | Ha rocTpoeHHe PaBUIIbHBIX MHOI'O-
HOW ¥ ONMCAHHOW OKPYXK- YrOJIbHUKOB
HOCTEH.
39 Pewienue 3amau 1
40 [TocTpoenue npaBUIIbHBIX 1
MHOTOYTOJIbHUKOB.
41 JlivHa OKPY>KHOCTH OOBACHATH MOHATHS JUIMHBI OKpYKHOCTH | 1 [Ipesenra-
Y TUIONIAJIA KPYTa, BEIBOAUTH (DOPMYIIBI 111, KOH-
JUTSL BBIYUCIICHHSI JUTMHBI OKPY>KHOCTH H CHEKT
JUTMHBI 1yTH, TUIOIMIAIU KpyTa U TUIoHIaau
42 [Inomanp kpyra KPYTOBOTO CEKTOPa; 1 IIPE3EHTALNS
43 [Imomanae KpyroBoro ceKro- 1 Mpe3eHTalus
pa
[TpumMeHsTh TEOpETHUYECKUE 3HAHUS TIPU
44,45 | Peurenue 3agau pelleHnH 3a1ay. 2
46 Kontp.pabota o teme: 1
«/ImmHa OKpyKHOCTH U
IJIOLIA/Ib KpyTay.
I'nasa 13. /Ipu:kenus (9 yacoB)
47 OTobOpaxkeHne MI0CKOCTH OOBACHATD, YTO TAKOE OTOOpAKEHUE 1 MPE3EeHTALMS
Ha cels TUIOCKOCTH Ha ce0s U B KAKOM Cllydae
OHO Ha3bIBACTCS JABIKEHHEM TUIOCKO-
48,49 | Ilonstue nBrkeHus. Pere- CTH;00BSACHATD, UTO TAKOE OCEBAS CHM- 2 MPE3CHTAIHS
HHUE 3a/1aq METpHs, IEHTpaTbHAs CAMMETPHS, T1a-
50,51 | ITapayenbHBIH IEpeHOC PaJLICIbHBII NIEPEHOC 1 MOBOPOT; 000C- 2 MPE3CHTAIHS
HOBBIBATh, YTO 3TH OTOOPAKESHHUS TIIOC-
52,53 | IloBopot KOCTH Ha ce0sl SIBIJISIOTCS IBUKECHUSMU, 2 Mpe3eHTaIHs
OOBSICHATH, KAKOBA CBSI3b MEXKITY JIBHKE-
54 Pemenue 3anau HUSMHU U HAJIO)KEHUMU; UJUTIOCTPUpPOBaTh | 1
OCHOBHBIE BH/IbI ABIKEHHH, B TOM YHCIIC
35 K. pabora mo Teme: «/lBu- C TOMONIBIO KOMITBIOTEPHBIX TPOTPAMM 1

KEHUD).




HayvaJjbHble cBeieHHsI U3 cTepeomeTpun (4 yaca)

56

MHororpannuk. ITpusma.
[Tapamrenenunen

S7

O0weM Teira. CBolcTBa
MPSIMOYTOJIBHOTO TIapajuie-
JIEIAIIE 1A,

58

[Tupamuga

59

Tena u NOBEpXHOCTHU Bpa-
HICHUS

OOBACHATH, UYTO TAKOE MHOTOTPAHHHUK,
ero rpanu, péopa, BEpIINHbI, JUATOHAJIH,
KaKOH MHOTOTPaHHUK HA3bIBAETCS BBI-
MYKJIBIM, YTO TaKOE N-YTOJIbHAs NpU3Ma,
e oCHOBaHMsI, OOKOBBIE TPaHU U OOKO-
BbIe pEOpa, KaKasi IprU3Ma Ha3bIBaeTCs
IIPSIMOM M KaKasi HaKJIOHHOM, YTO TaKOe
BBICOTA MPHU3MBI, Kakasi Ipu3Ma Ha3bIBa-
eTcs mapajuieNIenune oM U KaKoi mapa-
JIeTIeTInIe ] Ha3bIBACTCS MPSIMOYTOJIbHBIM;
OOBSICHATH, KAKOW MHOTOI'PAaHHHK Ha3bl-
BAeTCs MUPAMUJION, YTO TAKOE OCHOBA-
HUE, BEepIINHa, OOKOBBIE TPaHU, OOKOBBIS
pEOpa u BeICOTA MUPAMHUJIBI, KaKas upa-
MU/1a Ha3bIBACTCS NMPABHILHOM, YTO Ta-
Koe anogema IpaBHILHON MTUPaMHIBL,
MPUBOANTE (GOPMYITy 00bEMA MUPAMHU/IBL;
OOBSACHATD, KAKOE TEJIO HA3bIBACTCS 1IH-
JMHIPOM, YTO TaKOE €ro OCh, BHICOTA,
OCHOBaHHMS, panyc, OOKOBast MOBEPX-
HOCTB, 0Opa3zymomue, pa3BEpTka OOKOBOU
MOBEPXHOCTH, KAKUMHU (POPMYITaMH BbI-
paxarorcs 00bEM U Ionaab OOKOBOM
MOBEPXHOCTHU IIWIMHAPA; O0BSICHATD, Ka-
KOE TEeJIO Ha3bIBACTCS KOHYCOM, UTO Ta-
KOE€ €ro 0Chb, BHICOTA, OCHOBaHHE, OOKO-
Basi IOBEPXHOCTh, 00pa3yoIIHe, pas-
BEPTKA OOKOBO MOBEPXHOCTH, KAKUMHU
(dbopMyIaMu BEIpaKaroTcsi 00bEM KOHYCa
U TUTOIIA/1b OOKOBOW MOBEPXHOCTH; 00b-
SICHSITh, KaKasi IOBEPXHOCTh HA3bIBACTCS
cdepoii u Kakoe TeJI0 Ha3bIBaeTCs I11a-
POM, UTO TaKOe€ PaINyC U JHaMeTp chepshl
(mapa), kKakuMu (opMyJIaMU BbIpaXKaroT-
cs1 00BEM mapa ¥ 1Iomans cQepsr;
n300paXkaTh U Paco3HaBaTh Ha PUCYH-
Kax MpHU3MY, TapajulesIeTuIie 1, THpaMu-
1y, TAJTHH]IP, KOHYC, TIap

60,61

00 akcuoMax mJiIaHuMeT-
pun

HUTorosoe noBropenue ( 7/ 4acos)

w

MarepuajbHO — TeXHHYECKOE ofecreueHne 06pa3oBaTeIbHOr0 NMpoiecca

JI.C. Artanacsi, B.®.byry3os, C.b. Kagomies, 3.I". [To3usik. ['eometpus 7 — 9 knaccel (yueOHUK a7st

AJIS YYUTEIA:

oOuieoOpa3zoBarenbHbIX opranuszanun) — M.: [lpocsemenue, 2014

ATaHaCHH, JL. C, I/IBYLICHI/IC reoMCTpuu B 7-9 xmaccax: MCETOANYCCKUC PCKOMCHAAIUN [JIA YUUTCIIA /

JI. C. ArtanacsH. - M.: [IpocBenienue

A H.Pypyxun. KonrponsHo-n3mepurenbubsie Marepuaisl. ['eomerpus 9 knacc—-M.BAKO,2013

DIEKTPOHHOE MPHIIOKEHNE K YUCOHUKY




IIpe3eHTanuu no reoMeTpun
T.JI.Adanacwesa. [Toypounsie mans! k yaeonuky JI.C.Atanacsua. 2004 r.
A N.Mepnsauk. KoHTponbHBIE U TPOBEpOUHBIE pabOoThI 0 TeomeTpun. Mocksa. M3a. nom «/Ipodar
MenwsuukoBa H.b. KonTpoabsHbie paboTsl 1o reomerpuu. —M: M3gaTenbcTBo «Ok3ameny, 2016
JISl yYAIIMXCH

1. JI.C. AranacsH, B.®.byty3os, C.b. Kanomues, 2.1". [To3usk. 'eomerpus 7 — 9 knaccsl (yueOHUK 1S
obmeoOpaszoBarenpHbIX opranusanuu) — M.: [Ipocsemenue, 2014.

O No O

HNuTepHeT pecypchl, KOTOPbIe MOTYT ObITh HCIOJb30BAHBI YUUTEIEM M yYAIIUMHCH I OATOTOBKH
YPOKOB, COO0IIIEHNI, T0KJIa10B U pedepaToB:

e Pexum nocryma: http://fcior.edu.ru/

e Pexwum gocryna: http://festival.1september.ru/
e Pexwum nocryma: http://school-collection.edu.ru
e Pexwum gocryma: http://um100.ru/

e Pexum nocryma: http://www.openclass.ru/

Harasaubie mocoous:
pa3aaToyHbIe KAPTOUKU
UHCTPYMEHTHI (YTOJIbHUKHU, TPAHCIOPTHUP, LIUPKYIIb, TUHEHKA)

TexHnyeckue cpeacTBa 00y4eHuUs :
1. KommbroTep
2. BupgeompoexTop
3. HoytOyx
4. WntepakTuBHAs JOCKa

KOHTpOJ'IBHO'I/I3MepI/ITe.TIbeIe MaTepuaJjbl

Pa3- | Tema Jluteparypa KonTtponbHabie paboThI

Act Ne pa6otsr | Crp.

1 BexTops! Aranacsn, JI. C, I3yuenue reomerpun 1 163
B 7-9 KJaccax: METOJUIECKHE PEKO-
2 Meroa koopauHaT Menganuu st yaurens / JI. C. Arta- 2 194

HacsH. - M.: IIpocBemenue

3 CootHomeHns Mexny cropoHamu | MensHukosa H.b. KontposbHble pa- 3 18
U yTJIaMU TPEYTOJIbHUKA 60ThbI 110 reomeTpuu. —M: M3natens-

4 JInvHa OKpY>KHOCTH U IJIOIIA/b cTBO «OJK3aMen», 2016 4 28
Kpyra

5 JBrokeHUs 5 38

6 [ToBTOpeHue Uror.k. p. 58

CucreMa olleHUBaHHUSA 0 MATEMATHKE
HOprl OIICHKHN MUCBbMCHHBIX KOHTpOJIbeIX, CAMOCTOATEC/IBbHbBIX pa60T oﬁyqaloumxcn o MaTeMaTuke
OTBeT olleHUBAETCSI OTMETKOM «5», eciim:

° paboTa BHITIOTHEHA TOJTHOCTHIO;
° B JIOTUYECKHUX PACCYKIEHUAX U O0OCHOBAHUH PEIICHUS HET MPOOETIOB U OIMNOOK;
° B PEIICHUH HET MAaTeMaTHYECKUX OMMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMKCKA, KOTOpAast HE SBJISICT-

Csl CIIEZICTBHEM HE3HAHMSI UM HETIOHUMaHUs Y4eOHOTO MaTepuana).



http://fcior.edu.ru/
http://festival.1september.ru/
http://school-collection.edu.ru/
http://um100.ru/
http://www.openclass.ru/

OtMeTKa «4» CTABUTCA B CJCAYIOIINX CIy4Yasax:

. paboTa BBIITOJHEHA MTOIHOCTHIO, HO 0OOCHOBAHMSI IIATOB PEIICHHS HEJOCTATOYHBI (€CTIH YMEHUE
000CHOBBIBATh PACCYXKIEHHUS HE SBJISIIOCH CIIEITUATBHBIM O0BEKTOMITPOBEPKH );
° JIOTTYIIICHBI OJTHA OIMMOKA UK €CTh JIBA — TP HEJ0UYETA B BHIKIIAJKAX, PUCYHKAX, UePTEkKaX UITU Tpa-

¢ukax (ecau 3TH BHIBI padOT HE SBISUIUCH CIIEHUATBHBIM 00BEKTOM IPOBEPKH ).

OtMmeTKa «3» CTAaBUTCHA, €CJIM:

J JIOMyILIeHO OoJiee OAHOM OmMOKM 1l 0oJiee IBYX — TPEX HEJA0UETOB B BBIKJIAJKAX, YEPTEKAX HIIU
rpadukax, Ho 00yJaroIuics 06aaaeT 00s3aTeILHBIMI YMEHUSMH 10 TIPOBEPSIEMOI TeMe.

OTMmeTKa «2)» CTAaBUTCHA, €CJIM:

J JIOITYIICHBI CYIIECTBEHHbIE OIIMOKH, TOKa3aBIlINe, YTO 00yJaromuiics He 00s1afgaeT 00s13aTeIbHBIMU
YMEHUSIMHU 110 IaHHOU TeMe B MOJIHOM Mepe.

HopMbl OLleHKH YCTHBIX OTBETOB 00y4alOUIUXCH M0 MaTeMaTHKe
OTBeT OlIeHNBAETCSI OTMETKOM «5», ec/IM yYeHUK:

o IIOJIHO PACKpbLI COJIEpKaHUe MaTepHrala B 00beMe, IPeayCMOTPEHHOM IIPOrpaMMOil U y4eOHUKOM;

o W3JI0KWJI MaTepHall TPAMOTHBIM SI3bIKOM, TOUHO MCIIOJIb3Yysl MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUM-
BOJIMKY, B OIIPEIEIEHHON JJOTMYECKOM NI0CIIEN0BATENbHOCTH;

. IIPABUJIBHO BBIIOJIHUII PUCYHKH, YEPTEXKHU, IpadUKH, COMYTCTBYIOIINE OTBETY;

o [I0Ka3ajJ yMEHUE WUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSITh €€ B HOBOU cUTya-
LMY IPY BBIIOJIHEHUH [TPAKTUYECKOTO 3aJaHuS;

o IPOIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHEE U3YUYEHHBIX COMTYTCTBYIOIIUX TEM, C(HOPMUPOBAHHOCTh U
YCTOMYHMBOCTD UCIOJb3YEMBIX IIPU OTBETE YMEHUN U HaBBIKOB;

o OTBEYaJl CaMOCTOSATENbHO, 0€3 HABOSAIIMX BOIPOCOB YUUTENS;

o BO3MO>KHBI OJJ]Ha — JIB€ HETOYHOCTH IIPH OCBELICHUE BTOPOCTEINIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKAX,

KOTOPBIC YUCHUK JICTKO UCIIPABUII ITOCJIC 3aMCUAHUS YUUTCIIA.
OTBeT OLleHUBaETCSl OTMETKOM «4», €CJIM YAOBJIETBOPHET B OCHOBHOM Tpeﬁona}mﬂM Ha OHCHKY «5», HO
IIPHA 3TOM UMEET OJIUH U3 HEJOCTATKOB:

L4 B U3JIOKCHUHN JOITYIICHBI HEOOJIbIIINE Hp06eJII)I, HC UCKA3WBIICC MAaTCMATUUYCCKOC COACPKAHNEC OTBETA,
L4 AO0MYIICHBI OJUH — IBa HEJA0YECTA NP OCBCIICHHUHU OCHOBHOI'O COACPKaHMA OTBCTA, NUCIIPABJICHHBIC I10-
CJIC 3aMCYAHUS YUUTCIIA,

L4 JOMMYIICHBI omroOKa uim oosee ABYX HECAOYCTOB IIPU OCBCIICHNUU BTOPOCTCIICHHBIX BOIIPOCOB UJIN B

BBIKJIAJIKaX, JIETKO UCIIPABJICHHBIE I1OCIIE 3aMEYaHUsl yUUTEIA.

OtMeTKka «3» CTAaBUTCA B CJEAYIOIIMX CAy4YasaXx:

o HETOJIHO PacKpbITO COIEpIKaHUe MaTepualia (coepkaHue U3JI0XKeHO pparMeHTapHO, He BCera Ino-
ClIeZIOBAaTeNbHO), HO MOKa3aHo o0liee MOHUMaHKUEe BOIIPOca U MPOAEMOHCTPUPOBAHBI YMEHUS, 10CTATOYHbIE
JUIS YCBOEHHUS MTPOrpaMMHOT0 Matepuaia (ornpenaeneHsl « 'peOoBaHUAMU K MaTEMaTUYECKOM MOATOTOBKE
yJaluxcs» B HaCTOAIIEH MporpaMMe o MaTeMaTHKe);

o MMEJINCh 3aTPyIHEHUS WK JOMYILEHbI OIUOKH B OIPEACICHUH MaTeMaTHUYEeCKONH TEPMUHOJIOTHUH,
YEepTE)Kax, BBIKIAJAKAX, HCIIPABICHHBIE MIOCIE HECKOJIBKUX HABOALIUX BOIPOCOB YUUTEIS;

o YUYEHHK HE CIIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYALIMH IPU BBITOJIHEHUH IPAKTUYECKOTO
3aJlaHusl, HO BBIMOJIHWII 3aJaHHsI 00513aTEIBHOTO YPOBHSI CIIOKHOCTH 110 JAHHOM TeMe;

o IpU JOCTAaTOYHOM 3HAHUM TEOPETUYECKOr0 MaTepHasa BbIsIBIEHA HEJOCTATOYHAsl CPOPMHUPOBAHHOCTh
OCHOBHBIX YMEHHUH U HaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CIEAYIOIIMX CIyqYasax:

L4 HC PACKPBITO OCHOBHOC COACPIKAHUC y‘{C6HOI‘O MaTcpurajia,
L4 06Hap}/')KCHO HC3HAHUC YYCHHUKOM OoJbIICH WK HanOoJiee BAXKHOW YaCTH y‘-ICGHOI‘O MaTtcpualia,
L4 JOMMYIICHBI OIIIMOKH B OIpCACICHUN HOHHTHﬁ, IIpU UCIIOJIb30BAaHUN MaTeMaTH4eCKOi TCPMUHOJIOIUH,

B PUCYHKAX, 4CPTCKaX UIIN Fpa(pI/IKaX, B BBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIbKUX HABOIS-
IMHUX BOIIPOCOB YUHUTCIIA.

Oo0mas kiaccupurkanus omMUdOK

[Tpu ouileHKe 3HAHMI, YMEHHI U HABBIKOB YYaIIUXCs CIelyeT YUYUTHIBATh Bce OUIMOKHU (TpyOble U Herpyoble) u
HEIOYETHI.

3.1. I'py0bIMHU CHUTAKOTCSH OLINOKH:



- HE3HaHUE ONpeeICHUsI OCHOBHBIX MOHITHH, 3aKOHOB, IIPABUJI, OCHOBHBIX MOJIOKEHUN TEOPUU, HE3HAHUE
(bopMyI1, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEIMYUH, €IUHUI KX U3MEPECHHUS,

- HE3HAaHWE HAMMEHOBAHUW €IUHUILl U3MEPECHUS;

- HEyMEHUE BbIIEIUTh B OTBETE IJ1aBHOE;

- HEYMEHHUE NMPUMEHATH 3HAHUS, AITOPUTMBI JJIsl pELLICHUS 3a/1a4;

- HEyMEHHE JeNlaTh BBIBOJbI U 0000IICHUS;

- HEYMEHHUE YHTATh U CTPOUTH rpaduKy;

- HEyMEHHE I0JIb30BaThCS IEPBOMCTOYHUKAMHU, YIEOHUKOM U CIPaBOYHHUKAMU;

- TOTEeps KOPHS WK COXPaHEHUE MOCTOPOHHETO KOPHSI;

- oTtOpaceiBaHuE 0€3 0OBSICHEHUH OJIHOTO U3 HHX;

- PpaBHO3HAYHbBIC UM OIIHUOKH;

- BBIUHCJIHUTENbHBIC OMKUOKHU, €CIIM OHU HE SIBJISIOTCS OMUCKOM;

- JIOTMYECKHE OIIUOKHU.

3.2. K HerpyObIM omiuOKaM ciie1yeT OTHECTH:

- HETOYHOCThH (POPMYIIMPOBOK, OTIPECIICHNN, TIOHATUH, TEOPUIA, BEI3BAHHAS HETIOJTHOTOW 0XBaTa OCHOBHBIX
MIPU3HAKOB OINPEAEIIEMOro MOHATHUS WM 3aMEHOM OJHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTETIICHHBIMH;
- HETOYHOCTH rpauka,

- HEpalHOHAIBHBII METO/ PEelIeHUs 3a]]a4i WK HEJJOCTaTOYHO MPOyMAaHHBIH IJIaH OTBETa (HapyIllIeHUE
JIOTUKH, TIOJIMEHA OT/ACJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU );

- HepalHOHAJIbHbIE METOBI pabOThI CO CIIPABOYHOM U IPYTrOM JIUTEPATYypO;

- HEyMEHHE pellaTh 3a7a4u, BHITIOIHITH 33/laHUs B OOIIEM BHUJIC.

3.3. Hegouyeramu SBJISIOTCS:

- HepallMOHaJIbHBIC MPUEMBI BEIUUCICHUN U TTPeoOpa30BaHuUi;

- HeOpEKHOE BHITIOTHEHHUE 3aMHCe, YepTexKel, cxeM, TpaduKoB.

HopMBbI 011eHKH TeCTOB 00Y4YaIOLIUXCSI 0 MAaTeMaTHKe

Bce Bonpockl TECTOB pa3/ielieHbl Ha TP YPOBHS CIIOXKHOCTH. 3adaHusl 4acTH A — 6a30BOT0O ypoBHsI, yacTu B —
MOBBIIIEHHOT0, YacTH C — BBICOKOTO ypoBHS. [Ipy olleHHBaHUM PEe3yIbTaTOB TECTUPOBAHUS 3TO CICIYET YUH-
ThIBaTh. Kajk/10e BEpHO BHIIIOJHEHHOE 33JJaHUE YPOBHS A OLIEHMBAeTCs B 0JIMH Oa1, ypoBHS B — 2 Garnna,
ypoBHs C — B 3 6ama. Kak nmpaBuiio, mocieaHss 3a/1a4a KaxJ0ro Tecta — KOMOWHATOpHAsI.

Hcnone3yercs ruOKas CUCTeMa OI[CHUBAHUS PE3yIbTaTOB, IIPU KOTOPOW YUEHUK UMEET IMPaBO HA OIIHOKY:

80 — 100 % oT MakcuManbHONH CyMMBI OaIOB — OIIEHKA «5»;

60 — 80 % - omenka «4»;

40 — 60 % - orteHka «3»;

0 — 40 % - omenka «2».

Ha BeImoHeHNE TEMaTHUECKUX TECTOB PEKOMEHYETCs BBIIETATH OT 7 0 15 MUHYT, Ha BBIMTOJIIHEHUE UTOTO-
BBIX TECTOB — IIEJIbIA YpOK. TeMaTndeckue TeCThl MOTYT OBITh BKITIOYCHBI B YPOK HA JTIOOOM dTare: aKTyan-
3allMy 3HAHUH, 3aKPETUICHUS U3YY€HHOT 0, TOBTOPEHUSI.

IIpoexTnl

OrneHnBaHUE MMPOUCXOUT 10 3-X OATBHON CHCTEME B COOTBETCTBUH C KPUTEPHSIMU K BHITTOJIHEHHIO TPOEKTOB:
0 6ayoB (OTCYTCTBYET COOTBETCTBUE KPUTEPHIO); 1 Oarn (HU3K0E COOTBETCTBUE KPUTEPHIO); 2 Oaia (JocTa-
TOYHOE COOTBETCTBHE KPUTEPHIO); 3 Oaiiia (TTOJTHOE COOTBETCTBUE KPUTEPHIO).

Kpumepuu oyenxu:

1. AKTyaslbHOCTB, TPaKTUYECKast 3HAYMMOCTb

2. CoOTBETCTBUE 3aIBJICHHON TEME

3. CooTBeTCTBHE YPOBHS PabOTHI BO3PACTY yUaIEroCs

4. YpoBeHb HH()OPMAIIMOHHONW KOMIETEHTHOCTH (MCTIOJIB30BAHUE PA3TUYHBIX HCTOUHHUKOB)

5. Hannuue coOCTBEHHBIX HCCIEI0BaHUM, HJIeH, pa3paboTOK (KpeaTUBHOCTD )

6. 'pamoTHas opranu3aius (CTpPYKTypa) 3allUThl IPOEKTa

7. Hanuuue 1 kauecTBO WJUTFOCTPATUBHOTO MaTepualia IpH 3alluTe NpoeKTa (pe3eHTalus, pUCYHKH, rpadu-
KU, TIOJICJIKH U T.I1.)

8. YpoBeHs nojgaun Matepuana (4€TKOCTb, JOTHUYHOCTD, JOXOYHBOCTh, IMOIIUOHATTLHOCTB)

Maxkcumanvroe konuuecmeo 6annos — 24

OtMmeTtka «5» - 22-24 Ganna



OrMmerka «4» - 18-21 Gan
OrMeTka «3» - 12-17 6aiuioB
OrMmerka "2" — Menee 12 0auioB

IIpoMeskyTouHasi aTTecTALUs 10 MaTeMaTHKe (110 OusIeTam)

CTpyKkTypa 3K3aMeHAUMOHHOIr0 OnJieTa.

buiersr KaKI0ro KOMIUIEKTa COJep KaT YeThIpe BOMPOCaA MO PA3IMYHBIM TeMaM Kypca (J1Ba TEOPETHIECKUX
BOIpOCA U JIBE 331a4H).

4.1. Teopemuueckas uacmo.

[TpuHIMNMATBHBIMY SIBJISIOTCS Pa3IM4Ms B YPOBHE CI0)KHOCTH IIEPBOTO U BTOPOI'O TEOPETUYECKUX BOIIPOCOB,
a TaKkXKe B TPeOOBAHUSX, IPEABSABISIEMBIX K OTBETY.

Ilepswiii 6onpoc. bazoswlii yposens.

B nepBom Bonpoce oT yyamuxcst TpeOyeTcst BRIIOIHUTD 00HO U3 TPEX BO3MOXKHBIX 33JaHUI: IIEpBOE — JaTh
orpejiesieHue (pUrypbl; BTOpoe — BOCIIPOU3BECTH OJIHY U3 (POPMYJI ISl BBIYMCICHUS AJIUH OTPE3KOB, Ipayc-
HBIX MEp YIJIOB, IJIOLIA/ICH; TPEThE — BOCIPOU3BECTU (POPMYIUPOSKY OJJHON U3 TEOPEM O CBOMCTBAX HIIU MPH-
3HaKax (Uryp, ux J1eMEHTOB, OTHOUICHUAX HUryp.

[Ipu oTBeTE HA nepsbili 6onpoc ydamumecs A0KHbL:

B nepBom ciydae gate yeTkoe onpezenceHue GUrypsl, BKIrJaroliee B ce0s Kak BepOanbHOE ONpeieieHHE,
TaK ¥ rpaduyeckoe — 4epTexk, a TAKKe MPUBECTH MTPUMEP MTPUMEHEHHSI STOTO OIIPEICIICHUS, BEPHO HILTIO-
CTPUPYIOLIUI €0 CMBICII.

Bo BTOpOoM ciydae nmpaBUIbHO BOCITPOM3BECTH OJHY U3 (POPMYIT IS BEIUMCICHUS 3HAUCHUH T€OMETPHIECKUX
BEJIMYMH (JJIUH, YIJIOB, IJIOMIACH), IPU 3TOM, KpOME 3aucu (OPMYIIbl, HEOOXOAUMO BBINOJIHUTh YEPTEX U
00BSICHUTB cMBICT opmyiibl. [IpuBecTH npumep nmpuMeHeHus 3Toi (HOPMYITbI, TTO3BOJISIFOIINHN CIIENIaTh BHIBOJ
00 ypoBHE c(hOPMUPOBAHHOCTH YMEHUS IPUMEHSTH 3Ty (hopmyiy.

B Tpersem cirydae BOCIIPOU3BECTH (OpMYIUPOBKY TEOPEMBI, IIPOUIUTIOCTPUPOBAB COACPKAHNE TEOPEMBI BbI-
MIOJTHEHUEM UepTeka; IPUBECTHU PUMEP NPUMEHEHUS 3TONW TEOPEMBI, BEPHO OTPAXKAIOLIHH ee coJiepkKaHue 1
CMBICIL.

Bmopoii éonpoc. IIpoosunympuiii yposeHo.

Bo BTOpOM Bompoce yuariuecs T0JKHBI, KaK MPaBHIIo, AaTh orpeeseHue Gurypsl, chopMyaInpoBaTh ee
CBOWCTBO WJIM IIPU3HAK, YKAa3aHHBINA B TEOpEME, U JOKA3aTh 3Ty TEOPEMY.

[Tpu oTBeTE HA 8MOPOU BONPOC YIATINUECS TOJKHBIL:

* 1aTh OMpeieieHne GUrypsl, BKItoyaromiee B ce0s Kak BepOalbHOE OlpeieieHne, Tak U rpaduyeckoe — yep-
TEX;

* IPaBUIILHO BOCIIPOU3BECTH (hopMYIUPOSK)Y TEOPEMBI, TPOMIIITIIOCTPUPOBAB €€ BBIITOJHEHHEM YepTexkKa 110
YCIIOBHIO TEOPEMBI;

* IPUBECTH JI0OKA3aTEIBCTBO TEOPEMBI, IIPH 3TOM JI0KA3aTEIbCTBO CUUTACTCS 8bINOIHEHHBIM 6EPHO, €CITU Yda-
IIUICS TIPABMIIBHO MPHUBEIT CXEMY JI0KA3aTeNIbCTBA, 000CHOBAII BCE JIOTHUECKUE MIATH, BHITTOIHIIT YEPTEXKH,
KOTOpbIE NMPABUJILHO OTPAXKAIOT, KPOME YCIIOBUS, €1IIe U X0/ JJ0Ka3aTelbCTBA.

4.2. Ilpakmuueckas wacms. TpeTuil 1 4eTBEPTHII BoNpockl Ousera — 3aaa4yu. Llenp BKItoueHus 3TuX 3a1a-
HUH — nposepka 061a0eHus yuauumucs 0CHOBHbIMU NPAKMUYECKUMU YMeHUAMU, TIOTYYEHHBIMU B X0/1€ U3Y-
YeHUs Kypca.

Lenvro mpemwvux 6onpocos (3a0au) sBISETCS IPOBEPKA YPOBHS CPOPMUPOBAHHOCTH NPOCMPAHCIEEHHbIX
npedcmasieHutl, ¥ 3TH 3aJlaHUsl COOTBETCTBYIOT YPOBHIO 6@30601i IOJITOTOBKH.

C nmoMo1bIo 331aHUH TPETbUX BOIPOCOB MPOBEPSIOTCS 3HAHKWE M TOHUMaHUE BaXKHBIX HJIEMEHTOB COZEpIKa-
HUS (TEOMETPUYECKUX MOHATHH, CBOMCTB OCHOBHBIX (DUTYp, OTHOIICHUH MEX1y (pUTypamMH, METOIOB JI0Ka3a-
TEJBCTB U T1p.), BIIaJICHHE OCHOBHBIMU (hOpMYJIaMU, yMEHHE IPUMEHSTh ITOJy4YeHHbIE 3HAHUS K PELICHUIO
reOMEeTPHUECKUX 3aad. [Ipy BRIIOTHEHNH 3TUX 3aJJaHUN yJaluecs TaKkKe JODKHBI TPOJAEMOHCTPHPOBATH
OIpeJIeIEHHYIO0 CUCTEMHOCTh 3HAHUH U IIUPOTY MPE/ICTaBICHHUH, y3HaBAaTh CTaHIAPTHBIE 3a/1a41 B Pa3HOO0-
pa3HbIX (OPMYIUPOBKAX.

Llenvro uemseepmuix 60npocos (3a0ay) ABISETCS MPOBEpKa YPOBHs c(HOPMUPOBAHHOCTH JIOTMUYECKOTO MBIIILIE-
HUS WJIH JIOTHYECKOW MHTYHIHHU. [IpoBepka ypoBHS CHOPMHPOBAHHOCTH JIOTHIECKOTO MBIIIUICHUST MOXKET
OBITH OCYIIIECTBJIEHA HE TOJBKO U HE CTOJBKO MPU PELICHUHU 3ajiad YPOBHS 0a30BOi MOJTOTOBKH, HO U B 3Ha-
YUTEIbHOM CTENEeHU NPU PEIIEHUH 3a/1a4 106blUleHHO20 YPOBHS MOJTOTOBKH.

OTH 321241 IPOBEPSIOT, HACKOJIBKO YICHUK CIIOCOOEH M3JIaraTh CBOM MBICIIH MaTeMaTHYECKH TPaMOTHO,
MPUBOAUTE APIYMEHTHI U BECTU PACCYXICHUE. DTU 3aaHUs CI0KHEE, UX pelIeHus TpeOyroT boee ri1yooKo-



r'O YPOBHS YCBOEHUS M3ydeHHOro Mareprana. OHH MO3BOJISIOT MPOBEPUTH BIAICHUE METOJAMH JTI0Ka3a-
TEJIBbCTB, CIIOCOOHOCTh K MHTErPAIllii 3HAHUM U3 pa3IMYHbIX TEM Kypca MIaHUMETPUH, BIaJIeHHue UCCIIe0Ba-
TEIHCKUMHU HaBBIKAMH, a TAK)KE YMEHUE HAWTU U IPUMEHUTH HECTaHapTHBIC IPHEMbI paccyxaeHui. [Ipu
BBITIOJTHEHUH BTOPOM YacTH pabOTHI ydalluecs A0KHBI POIEMOHCTPUPOBATh YMEHHE T€OMETPUUYECKHU Tpa-
MOTHO 3aIliCcaTh YCIOBUE (Ymo 0ano) Y 3aKIIIOUCHUE (umo mpedyemcs Haumu iy 00Ka3amy) 3aa4, ee pe-
IIEHHE, COTPOBOXKAAsl CaMO pelIeHre He0OX0IMMOM apryMeHTaluel U J0Ka3aTeIbHbIMU PAcCyKICHUSIMU.
Kpowme Toro, ydamiuecs: TOJKHBI TOKa3aTh YMEHHE T€OMETPHUYECKH IPAMOTHO BBITIONHSTH YEPTEKU: TIpa-
BUJILHO OTMEUYaTh PaBHBIE 3JIEMEHTHI (UTYD, TPOBOAUTH MEIUAHBI TPEYTOJIbBHUKOB, BHICOTHI TPEYTOJIbHUKOB U
YEeTHIPEXyrOJLHUKOB, JUATOHAIN YE€THIPEXYTOJbHUKOB U MHOTOYTOJIbHUKOB, PAINYChl, XOP/IbI, JHAMETPHI
OKPY>KHOCTEH U T.J.

OTBeTHI HA JIBA MTPAKTUYECKHUX 33JJaHUsI OUJIETA MMO3BOJISIFOT CYAUTh 00 YpOBHE CHOPMUPOBAHHOCTH MIPEIMET-
HOM KOMITETEHTHOCTH y4aIllerocs.

5. Bpemsi noaroroBku BelMycKHUKA. CHCTEMA OLIEHUBAHUSA OTBETA.

[IpumepHOe BpeMsi, OTBOAMMOE Ha MOATOTOBKY BBITYCKHHKA K OTBETY, — 30—35 MUHYT, HE3aBUCHUMO OT BbI-
OpaHHOTO KOMILJIEKTa OUJIETOB.

OneHnBaHue OTBETA OCYIIECTBISIETCS 110 MPAOUYUOHHOU NAMUOALILHOLL WKAe

JJIst TOJTydeHU s TIOJIOKUTETHFHOW OTMETKH «3» YUEHUK JOJDKCH, BEPHO OTBETHUTH Ha TIEPBBIN BOIIPOC U Pe-
IIUTh OAHY U3 33]1a4, BO3MOKHO C HEKOTOPHIMH HE3HAYUTEIIbHBIMHU HEJJOUETaMH, U OTBETUTH TOJIBKO Ha
BOIPOCHI TECOPETHICCKOHN YaCTH.

OtMeTKa «4» CTaBUTCS, €CITM YYCHUK OTBETUJI HA TEOPETHUUECKHUE BOIIPOCHI U PEIINI 33/1a4y 6a30BOr0 ypoB-
HS TIOJITOTOBKY WJTH OTBETHII TOJIBLKO HA OJIMH TEOPETHYCCKHIA BOIIPOC U TIPU ATOM PEIIHIT 00€ 3a/1a4H.
OtMeTKa «5» CTaBUTCS, €CITU YIYCHUK OTBETUJI HA TEOPETUUECKHUE BOIIPOCHI U PEILIIT 3a/1a4y MOBBIIIEHHOTO
YPOBHS TTOJITOTOBKH MJIM OTBETHII HA TEOPSTHUECKHE BOTIPOCHI U peliril o0e 3a7a9u, BO3MOKHO C He3HAUH-
TeJIbHBIMU HEJ0YETAMHU.

Bo Bcex ocTalIbHBIX ClTydasiX CTaBUTCS OTMETKA «2».



