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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma cocTaBiieHa Ha OCHOBE:

e 3akona «O0 oOpazoBanuu B Poccuiickoii Deneparum» Ne273-D3 ot 29.12.2012 1. Ne273-D3 «O6
obpazoBanun B Poccuiickoit @enepanum» (Cr.12 11.6.3., ¢1.97,98) (penakius va 01.09.2024);

e Ilpukaza MunucrepcrBa mnpocseuienust Poccuiickoit ®enepanun ot 31.05.2021 Ne 287 «O06
YTBEPXKICHUU (pellepalbHOTO TOCYIapCTBEHHOrO 0O0pa3oBaTENBbHOIO CTAaHAApTa OCHOBHOTO OOIIETo
obpazoBanusm» (ganee — @PI'OC ocHOBHOTO 00IIET0 00pa30BaHMUS);

e [lpukaza MunucrepctBa npocsemienus Poccuiickoit @enepamuu Ne62 ot 01.02.2024r., Nel71 ot
19.03.2024 «O06 yrBepkaeHUU (QenepanbHON 00pa30BaTENBHON TPOTPaMMBl  OCHOBHOTO — OOIIETO
o0Opa3oBaHUM;

e [lpukaza MunuctepctBa npocemenust Poccun Ne 119 ot 21.02.2024 «O BHeCEHUU U3MEHEHHI B
npunoxerns Nel u Ne2 k Ilpuxasy MwunucrepcrBa mpocBenienus Poccum ot 21.09.2022 Ne 858 «O0
yIBEp)KJIeHHH (hefepalibHOTO MEepedyHst y4eOHWKOB, JOIMYIIEHHBIX K HCIIOJB30BAHUIO TPU pean3alluu
MMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIIMIO 00Pa30BaTeNbHBIX MPOrPaMM HadaJIbHOTO 00IIET0, OCHOBHOTO
obmrero, cpeaHero oOmero oOpa3oBaHUS OpPraHU3aAlMIMH, OCYIIECTBISIOMKNMEU 00pa30BaTEIbHYIO
JEeATETbHOCTh U YCTAHOBJICHHUS MPEACTHHOTO CPOKA UCTIOIH30BAHUS HCKIIFOYCHHBIX YI€OHHKOBY;

e [lopsimka oOpraHM3alidl W OCYHIECTBICHHS OOpa30BaTeNbHON JESATEIBHOCTH 10 OCHOBHBIM
00m1eo0pa3oBaTebHBIM NIPOTpaMMaM — 00pa3oBaTEeIbHBIM MPOrpaMMaM HAYaIbHOTO OOIIET0, OCHOBHOTO
obmero u cpeaHero oOmiero oOpa3oBaHMs, YTBEPXKICHHOTO NpHKazoM MuHmpocBemnieHuss Poccun ot
23.03.2021 Ne 115 (c usmenenusamu Ha 01.09.2024, IIpuka3 Ne731 ot 29.09.2023));

o @enepanpHOil paboyeil mporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHHs 10 y4eOHOMY MpeIMeTy
«I"eomeTpusy;

e VYuyeOHOro IjaHa IIKOJIbI.

I'eoMeTpusi Kak OJWH M3 OCHOBHBIX Pa3AE/IOB IIKOJBbHOW MaTeMaTHUKH, UMEIONIUN CBOEH LEbIO
00ecreunTh U3YYeHUE CBOMCTB U pa3MepoB (PUTyp, WX OTHOIICHUH U B3aUMHOE PACIIOJIOKEHUE, OTUPAETCS
Ha JIOTHYECKYI0, JOKa3aTeIbHYI0 JTUHUIO. [[eHHOCTh M3ydeHUs TeOMETPUU Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYYArOUTMHCS YYUTCS TPOBOJUTH JTOKA3aTEIbHBIC PACCYyKICHUS,
CTPOUTDH JIOTHYECKHUE YMO3AKIIOUCHHS, IOKA3bIBaTh UCTUHHBIEC YTBEPXKJIECHUS U CTPOUTH KOHTPIPUMEPHI K
JIO’KHBIM, TIPOBOJIUTH PACCYXKIACHHUS «OT MPOTUBHOTOY», OTJIWYATh CBOMCTBA OT IMPH3HAKOB, (DOPMYIUPOBATh
00paTHbIE YTBEPKICHHS.

Btopoii nenpto n3y4eHus reOMETPHUH SBISICTCS MCIIOJIB30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUN
KaK MaTeMaTHYeCKHX, TaK W TMPAKTHMUYECKHX 3a/ad, BCTPEUAIOIIUXCS B pealibHON X)u3HH. OOydaroniuiics
JIOJDKEH HAy4YUThCS OIPEACIUTh T€OMETPHYECKYI0 (HUIypy, OINUCcaTh CJIOBaMU JAaHHBIA YEpTEX WIH
PUCYHOK, HAWTH IUIOIIAJb 3€MEIBHOTO YYacTKa, PAcCUMTaTh HEOOXOAMMYKO IMHY OINTOBOJOKOHHOTO
Ka0ens uiu TpeOyeMble pa3Mephl Tapaxka Jiisi aBTOMOOUIISL. DTOMY COOTBETCTBYET BTOPAsl, BHIYMCIUTENbHAS
JTUHUS B U3ydeHUW reomerpuu. [lpu pemieHnn 3agay MpPaKTUYECKOTO XapakTepa OOYYarOmIUNCS YUUTCS
CTPOUTH MaTEMaTHYECKUE MOJICIH PEaTbHBIX KU3HEHHBIX CUTYyallUi, MPOBOJIUThH BHIYMCICHUS U OLIEHUBATh
a/IeKBaTHOCTD IMOJIyYEHHOTO pe3ybTaTa.

Kpaiitne BaxXHO MOJYEPKUBATH CBSI3U T€OMETPUU C IPYTMMH Y4€OHBIMU MPEAMETaMU, MOTUBHUPOBATH
UCIOJIb30BATh OMpEJENIeHUsT TeOMETPHUYeCKUX (UTyp U TIOHATUN, JAEMOHCTPUPOBATH MPUMEHEHHE
MOJIyYEHHBIX YMEHHUH B (U3MKE M TeXHUKE. DTHU CBSI3M Hambojee SPKO BHIHBI B Temax «BekTopbi»,
«TpuroHomeTpuieckne COOTHOLIEHU, «MeToa koopauHaT» u «Teopema ITudaropay.

VYueOHslii kKypc «'eomMeTpus» BKIIOYAET CIeAYIOIINe OCHOBHBIE pa3/ieibl coepkanus: «['eomeTpuieckue
Gburypsl u uX CBOMCTBa», «/3MepeHne reoMeTpUIECKIX BETHUNHY, «/eKapTOBBI KOOPIUHATHI Ha
TJI0CKOCTHY, «BekToph», «JIBrkeHus muockoctu», «[IpeoOpasoBanus moao0us»

MECTO NPEJMETA B YYEBHOM IIVIAHE
VYuebHblil mpeamer o0s3aTeNIbHON YacTH yueOHOro miaHa. B 00s3arenbHOM yacTH ydeOHOTro IuiaHa Jiis
00111e00pa30BaTeNbHBIX OpraHU3alui, Peaau3yloUMX 00pa3oBaTeIbHYIO MPOrpaMMy OCHOBHOTO OOIIEero
oOpa3oBaHus, MPeAyCMOTpeHO 68 "acoB i u3ydeHus ydeOHoro mpeamera «I'eomerpusi» B 9 kiacce. B
HIKoJIe 00y4YeHHE OPraHW30BaHO B 3a049HOM (opme, MOITOMY yueOHas Harpys3Ka pacipeesieHa CIeayonM
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obpa3om: 34 dHaca ayauTOpHOW Harpy3ku U 34 gaca caMoCTOSTeNnbHOU paboTel. Tema camMoCTOSTETHHON
paboTel oOydaromerocss ONpeJe/ieHa y4YuTelleM B JaHHOW pabouedl mporpamme. 3agaHue IS
CaMOCTOSITEIIBHON pabOThl BBIAACT YYUTEIh W KOHTPOJIUPYET €ro BhIMOJHEHHE. [Iporpamma cocraBiieHa ¢
Y4€TOM KOPPEKTUPOBKH B CBs3U € ['0CynapCcTBEHHBIMU IIPa3IHUKAMHU.

COILEPXKXAHHUE YYEBHOI'O ITPEJIMETA

Cunyc, xocunyc, TaHrec yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCHHYCOB U T€OpEMa CHHYCOB. PellleHue MpakTUYecKuX 3a/1ad ¢
HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne mompoowus. [1o100me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npousBeAE€HUN OTPE3KOB XOP/, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB CEKYIIHUX, TEOpPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, anumHa (MOMynab) BEKTOpa, COHAIIPaBIIEHHBIE BEKTOPHI, MPOTHBOIIOJIOKHO HaIpaBJICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpallMud HaJ BeKTopaMmu. PasznoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopannatel BekTopa. CkalsipHOE MPOU3BEAECHNE BEKTOPOB,
MIPUMEHEHHE I HaX0XKACHUS JUIMH U YIJIOB.

JlexkapToBbl KOOpJIMHATBl Ha IIJIOCKOCTU. YpaBHEHMsI MPSIMOM U OKPYXHOCTH B KOOpIMHATAaX,
repeceyeHre OKpYKHOCTE! U MpsIMbIX. MeTOo1 KOOPAWHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTrOJbHUKHW. JIMMHAa OKpyXHOCTH. ['pagycHas W paauaHHass Mepa yria,
BBIUHCIICHUE JUIMH YT OKpy:kHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKeHUs] TUIOCKOCTM M BHYTPEHHHE CHMMETpUHM (Guryp (SJeMeHTapHble MpEACTaBICHUS).
[TapannensHbiii neperoc. [TIoBopoT.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYUEBHOI'O KYPCA
«CEOMETPUSA»
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPe3yabTaThl OCBOSHUS MPOTpaMMBbl yueOHOT0 Kypca «I eoMeTpus» XapaKTepu3yoTCs:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MpOSIBIICHUEM HHTepeca K MPOIUIOMY M HACTOAIIEMY pPOCCHUHCKON MaTeMaTHKH, HEHHOCTHBIM
OTHOIIEHHEM K JOCTIDKEHUSM POCCHUHCKHX MaTeMaTUKOB U POCCUUCKON MaTeMaTW4yecKoil MIKOJbI, K
MCI0JI30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HAYKaX U MPUKIAJHBIX chepax;

2) rpaskIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00513aHHOCTEN IpaX/IaHuHA U pean3alii ero npas, IpeCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUI, MPOLEAYp TPakIaHCKOTO
obmiecTBa (HapuUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCY)KJICHHIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTH)KEHHUH HayKd, OCO3HAaHHEM BaXXHOCTU MOPAJIbHO-ITHUYECKUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE Yy4YacTHE B PEUICHUM MNPAKTHUYECKUX 3aJad MaTeMaTU4YeCKOM
HaIMpPaBJIEHHOCTH, OCO3HAHMUEM BaXHOCTU MaTEMaTHYeCKOro 00pa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU VIS
yCIenrHo mpohecCuoHaIbHOM AeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM HWHAMBUAYAIbHON TpaeKTOpUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTn4YecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MAaTEeMAaTUYECKUX OOBEKTOB,
3a/1a4, pelieHui, pacCyXAeHU, YMEHUIO BHIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIlel B AESITENTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEJCTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJOBEKa, MPUPOABI U OOIIeCTBa, MOHMMAHUEM MaTEeMaTHYECKON HAayKH Kak
cdepbl 4YeloBeUeCKON NeATeNbHOCTH, JTAloB €€ Pa3BUTHS M 3HAYMMOCTH JJIS Pa3BUTHS UBUIIM3AINH,
OBJIAJICHUEM SI3bIKOM MAT€MaTUKH M MaTeMaTHYeCKOW KyIbTypod Kak CpeJCTBOM IIO3HAHUS MUDPA,
OBJIaJICHUEM MPOCTEUIITIMHI HaBBIKAMU UCCIIEIOBATEIHCKOM NEATEIHHOCTH;

6) ¢usuueckoe BocnuTaHue, (OPMUPOBAHUE KYJIbTYPbl 310POBbSI H IMOUHOHAJIBLHOIO
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Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHATh MaTeMaTWYeCKHe 3HAaHHWS B WHTEPECax CBOETO 3I0POBBs, BEICHHUS
3I0pOBOTO 00pa3a *KU3HH (3A0POBOE MUTAaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHH M OTIbIXA, pEryJspHas
¢u3nveckass aKTHMBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBbIKa pe(IIeKCHH, MPHU3HAHHEM CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa APYroro 4eJ0BeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHHE:

OpHUEHTAIMel Ha MPUMEHEHNEe MaTeMaTHYECKIX 3HAaHUH ISl PeIICHHs 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpYKAroIeH cpe/pl, IUTAHUPOBAHMS TIOCTYIIKOB U OIIEHKH MX BO3MOXHBIX ITOCIEICTBUI I OKPY KAIOIIEH
Cpezbl, 0CO3HaHUEM TII0OATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

8) ajanTanusa K N3MEeHAIOLIUMCS YCJIOBUAM COUMATBHOM U MPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHSX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH 4Yepe3 MPAKTHYECKYI0 NeSTeIbHOCTh, B TOM YHWCIIE YMEHHE YYHTHCS Y JAPYTHX JIOIEH,
proOpeTaTh B COBMECTHOM JIESITETPHOCTH HOBBIE 3HAHUS, HABBIKM W KOMITETEHIIUU M3 OMBITA IPYTHUX;

HEOO0X0IMMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4YHCie (GOPMYIMPOBATH WICH, TTOHSTHS,
TUIOTE3bl 00 00BEKTAX U SIBJICHHSIX, B TOM YHCIIEC pPaHee HEM3BECTHBIX, OCO3HABATH AC(MUITUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPHUHUMATH CTPECCOBYIO CHTYalHIO Kak
BBI30B, TPEOYIOUINI KOHTPMEp, KOPPEKTHUPOBATh MPHHUMAEMbIE PEIICHUS M JCHCTBUS, (OPMYITUPOBATH U
OIICHUBATh PUCKH U TIOCIECTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTeibHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
ba3oBble Jjoruyeckue a1eicTBUsA:

® BBUIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKKM MaTEMaTHYECKUX OOBEKTOB, TMOHSATHMH,
OTHOIIEHUH MEXAYy NOHATHSIMH, (DOpPMYIHpPOBaTH OMNpEeAeTICHUs] TMOHSTUN, YCTaHABJIMBATh
CYIIECTBEHHBIH NpHU3HAK KiIaccu(UKaluMu, OCHOBAaHUS sl O00OOIIEHHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

® BOCIpPUHUMAThb, (QOpMYIHpPOBaTH U  MPeoOpa3OBBIBATh  CYXKACHMS:  yTBEPAWUTEIbHBIE U
OTpuULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBISIBJISATh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEuHs B (hakTax, JAaHHBIX,
HaOMIOJICHUSAX U YTBEPXKICHUSIX, MpeAjaratb KPUTEPUU [UIS BBISBICHUS 3aKOHOMEpPHOCTEH H
MPOTHUBOPEUHIA;

e JefaTh BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTHKH, JEIAYKTUBHBIX M  HHIYKTHUBHBIX
YMO3aK/IIOUYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUU;

e pasz0uparh JAOKa3aTebCTBA MATEMATUYECKUX YTBEPKAECHUH (IIPSIMbIE U OT IPOTUBHOTO), IIPOBOIUTH
CaMOCTOSITEJIHO ~ HECJOXHbIE  JI0OKa3aTelbCTBAa  MaTeMaTH4eCKHX  (PAaKTOB,  BBICTpAauUBaTh
apryMeHTallMi0, TMPUBOAUTH TPUMEPHI U  KOHTPOPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

e BpIOMpaTh crmoco® pemieHuss y4eOHON 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpaTh HanboJiee MOAXOAAIMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIOJb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATh BOIPOCHL,
bukcupyoe TpoTUBOpEUHe, MpobiIeMy, CaMOCTOSTENIbHO YCTaHABIMBAaTh MCKOMOE M JaHHOE,
(dbopMHUPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® MPOBOJUTH MO CaMOCTOSITEIHHO COCTABIEHHOMY IUIaHY HECJOXKHBIM OSKCIEPUMEHT, HEOOIbIIoe
UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEM MAaTeMaTH4ecKoro OO0BEeKTa, 3aBUCUMOCTEN
00BEKTOB MEXKTYy COOON;

e caMocTosTeNnsHO (opMynupoBaTh OOOOIIEHUS U BBIBOJABI MO pe3yidbTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, MCCIIEI0BAHNUs, OLIEHUBATh JOCTOBEPHOCTh TMOJNYYEHHBIX PE3yJIbTAaTOB, BBHIBOJOB U
0000IIIEHHI;

® IIPOrHO3UPOBATh BO3MOXHOE PA3BUTHE IMpOIIECCa, a TAKKE BBIJBUraTh MPEANOJOXKEHHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:



® BBISBJIATH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIMH, NAHHBIX, HEOOXOAUMBIX IJISI PEIICHHUS
3aJauu;
BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH MH(POPMALUIO Pa3TUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;
BbIOMpaTh (hopMy mIpeicTaBieHUs WHGOPMAIMK W WUTIOCTPUPOBATh pEIlacMble 33Ja4l CXEMaMH,
IrarpaMMamu, HHOM rpaduKoi 1 nX KOMOWHAIMSIMU;
® OICHMBATh HAASGKHOCTh HMHGOpMAIMM TIO KPUTEPUSAM, MPEUIOKEHHBIM — YYHUTEIEM WU
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHuKaTHBHBbIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:
® BOCHPUHUMATH U (HOPMYIHPOBATH CYXJEHHUS B COOTBETCTBUU C YCIOBHUSMH M LEISIMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]aui, KOMMEHTUPOBATH MOJyYCHHBIH PE3yIbTaT;
® B X0J€ OOCYXICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TeMbI, TPOOJIEMBI, peraeMoin
3aJau, BBICKAa3bIBaTh WJICH, HAIlCJICHHBIC HA TOWCK DEIICHHUsS, COMOCTABISTh CBOM CYXKICHHUS C
CYKIEHUSIMH JIDYTMX YYacTHUKOB JHaliora, OOHAPYKHBATh pa3IHMuUe M CXOJCTBO TIO3WIINHA, B
KOPPEKTHOH opme (HhOpMYIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;
® TMPEICTABIATH  PE3YJAbTAThl  PEUICHWs  3aJadd, OKCIIEPUMEHTa, HWCCIICAOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHHUS C Y4ETOM 3ajjau MpPEe3eHTAlMd U 0COOEHHOCTEN
ayJMTOPHU;
® IIOHMMATh W WCIOJH30BATH MPEUMYIIECTBA KOMaHJIHON M MHIMBUAYAJIbHON PaOOTHI MPH PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a71ad;
® IPUHUMATH Ie]Ib COBMECTHOW IEATENHHOCTH, IUIAHWPOBATH OPraHMU3ALUI0 COBMECTHOW paboTHI,
pacrmpenensTbh BUAB paboT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC M Pe3yIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKHX JIIOCH;
® y4acTBOBaTh B IPYIIOBHIX (popmax padbOTHI (00CYKIeHUsI, 0OOMEH MHEHUSIMH, MO3TOBBIC IITYPMbI 1
JpyTye), BHIMOJIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JEHUCTBUA C APYTUMHU YIEHAMU
KOMaH[pl, OIIEHMBATh KayecTBO CBOETO0 BKIaJa B OOMMH MPOIYKT MO KPUTEPUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.
PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanms:
® CaMOCTOSITENIbHO COCTABJIATH IUJIaH, ajrOPUTM PELIeHUs 3a1auu (WM €ro 4acTbh), BBIOUpaTh crocod
pelieHns ¢ Y4€TOM HMMEIOLIUXCA PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThH U
KOPPEKTUPOBATh BapUAHTHI PEeLICHUI ¢ y4€TOM HOBOM HMH(OpMALIUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
e BIAJAETh CIOCOOaMU CaMOINpPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3ylbTarta peleHus
MaTeMaTH4eCcKOH 3a7auu;
e MpeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTH IPHU PEIICHUU 33a4d, BHOCUTh KOPPEKTUBHI B
JeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAl/ICHHBIX OMNOOK, BHISIBICHHBIX TPYTHOCTEH;
® OILICHUBATh COOTBETCTBHE pe3yJbTaTa NEATEIbHOCTU MOCTABIECHHOW IIEJIM U YCIOBUSM, OOBSCHATH
MPUYMHBI  JOCTMKCHHSI WM HEAOCTIDKEHMS IIeJI, HaXOJWUTh OMMOKYy, JaBaTh OIIEHKY
MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K KOHIY O6y‘IeHI/I${ B 9 Kacce 06y11a10mm71051 MOJYUYUT CIICAYIOIIUEC IMTPEAMCTHBIC PE3YJIbTAThI:

3HaTh TPUTOHOMCTPUUICCKUC q)YHKI_II/II/I OCTPBIX YIJIOB, HaXOJUTh C HUX TOMOHIBIO Pa3JINYHBIC
QJICMCHTHI IMPAMOYT'OJIBHOTO TPEYIr'OJIbHUKA («pemeHHe MpsAMOYTOJIBHBIX TPGYTOJ'IBHI/IKOB»). Haxoguts (C
IIOMOIIIBIO KaJ'IBKy.]'IHTopa) JAJIMHBI U YTJIbL AT HETAOIUYHBIX 3HAYECHHUH.
ITonp30oBaThCs (bOpMy.]'IaMI/I MNpUBCACHHUA W OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOXIACCTBOM JUIA
HaX0XJICHUS COOTHOIIICHUM MCKAY TPUTOHOMCTPUUCCKUMU BCIMYNHAMU.
Hcnons30BaTh TCOPECMbI CHHYCOB W KOCHHYCOB [Jid HAXOXACHHUA PaA3JIAYHBIX 3JICMCHTOB
TPCYroJbHUKA (((pCIJ_ICHI/IC Tpeer.HBHI/IKOB»), MNPUMCHATDH UX IPHU PCIICHUU I'COMCTPUUCCKUX 3aaa4.
Bnagers noHATHSIMH Hp606p8.30BaHI/I$I HOJIOGI/IH, COOTBCTCTBCHHBIX JJICMCHTOB HO,E[06HBIX (I)I/Il" Yp-
Ilonp30BaThCs CBOMCTBAMH HOI[O6I/I$I IMPOUN3BOJIBHBIX (I)I/Il“yp, YMETh BBIYUCIIATH IUIMHBI U HAXOAUTH YIJIbI Y
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no100HbIX ¢uryp. [IpumenaTs cBoiicTBa Mog00Us B MPAaKTUYECKUX 3a7adaX. YMETh MPUBOJUTH MIPUMEPHI
101I00HBIX (PUTYp B OKPYKAIOIIEM MUDE.

ITonp30BaThesa TeOpEMaMU O MPOU3BEIECHUM OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOpaMHM, MOHUMATh UX TE€OMETPHUECKUI M (PU3MUECKHI CMBICI, PUMEHSATh UX B
peLICHNH TeOMETPUYECKUX W (U3NYECKUX 3anad. [IpuMeHsTh CKalIspHOE MPOU3BEACHUE BEKTOPOB JUIA
HAaXO0X/IEHUS JUIUH U YIJIOB.

[Tonb30BaTbcsi METOIOM KOOPJIMHAT HA IUIOCKOCTH, IMPUMEHSATh €r0 B PELICHUU M€OMETPUYECKUX U
MIPaKTUYECKUX 3a7a4.

Bnaners NOHATUSAMM IPAaBUJIBHOTO MHOTOYI'OJIBHUKA, JIJIMHBI OKPYKHOCTH, JJIUHBI JAYTH OKPY>KHOCTH
U paJuMaHHOM Mephl yIiia, YMETh BBIUMCIATH IUIOLIAAb Kpyra U ero vacred. IIpuMeHATh moiyueHHbIE
YMEHHMS B IPAKTUYECKUX 3a/1adax.

Haxomuths ocu (MM LEHTPHI) CUMMETPUN (PUTYp, TPUMEHSTH JBM)KEHUS IMJIOCKOCTU B IPOCTEHIINX
cllyqasix.

[IpuMeHATh MMOJIyd€HHBIE 3HAHMUS HA TNPAKTUKE — CTPOUTh MaTeMaTH4YeCKHe MOJAETH Ul 3ajaady
peaJibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHHUS C TMPUMEHEHHEM Tojao0us H
TPUTOHOMETPUYECKUX (PYHKIMH (IIOJIB3YSCH, TJIe HEOOX0AUMO, KAIbKYISITOPOM).

PACHPEJAEJIEHUE YYEBHBIX YACOB

KoaunvecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n | nporpamMmer Beero Konrpoasnbie | IlpakTuyeckue
padoThI padoThI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1
CHUHYCOB. PenieHue TpeyrojJbHIKOB
2 [IpeobpazoBanue mogoous. Merpudeckue 10 1
COOTHOIIEHUS B OKPY>KHOCTH
3 Bextopsl 12 1
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1
[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTHA
5 OKPYKHOCTH M ILIOAAb Kpyra. Berancienue 8
Ionaaei
6 JIBUKEeHHUsI MIIOCKOCTH 7 1
7 [ToBTOpenue, 060061IeHNE, CUCTEMATU3ALINS 6 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME
TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O MATEPHUAJIA
Ne Oomasn Yacsl
AyautopHasi
n/ Ha3Banue Tembl y4yeOHas CaMOCTOSATE/ b
HArpy3ka N
1| Harpy3ka HOI padoThHI
Tpuronomerpusi. TeopeMbl KOCHHYCOB H 16 8 8
CHHYCOB. PenlieHue TpeyrojibHUKOB
1 Omnpenenenre TPUTOHOMETPUUYECKUX (PYHKIINUH 1 1
yraoB ot 0° 1o 180°
2 DopMmyIbl IPUBEAECHUS 1 1
3 Teopema KOCHHYCOB 1 1
4 Teopema KOCHHYCOB 1 1
5 Teopema KOCHHYCOB 1 1
6 Teopema cuHycOB 1 1
7 Teopema cuHycOB 1 1




8 Teopema cuHycOB 1 1
9 HaxosxneHue AIiMH CTOPOH M BEJTMYUH YIJIOB 1
TPEYroJbHUKOB
10 | Pemenue TpeyroJbHUKOB 1
11 | Pemenue TpeyroabHUKOB 1 1
12 | Pemienue TpeyroJbHUKOB 1 1
13 | Pemenue TpeyroJbHUKOB 1 1
14 | [IpakTHueckoe NpUMEHEHUE TEOPEM CHHYCOB U 1
KOCHHYCOB
15 | [IpakTHueckoe NpUMEHEHUE TEOPEM CUHYCOB U 1 1
KOCHHYCOB
16 | KonrponbHas padora o teme "Pemenue 1
TPEYroJbHUKOB"
IIpeoopazoBanue noaodusi. Merpuueckue 10 3
COOTHOILIIEHUS B OKPY/KHOCTH
17 | Ilonstie o npeobpazoBaHUM OA0OHS 1
18 | CooTBeTCTBEHHBIE 3JIEMEHTHI NOJOOHBIX UTYD 1
19 | CooTBeTCTBEHHBIE 3JIEMEHTHI NOJOOHBIX UTYD 1 1
20 | Teopema o MPOU3BEACHUH OTPE3KOB XOP/I,
TeopemMa O MPOU3BEICHUN OTPE3KOB CEKYIIHX, 1
TeopeMa 0 KBaJIpaTe KacaTeJIbHON
21 | Teopema o IpOHU3BEACHUH OTPE3KOB XOP,
TeopemMa O MPOU3BEICHUN OTPE3KOB CEKYIIHX, 1
TeopeMa 0 KBa/IpaTe KacaTeJIbHON
22 | Teopema 0 IpOU3BEICHUHU OTPE3KOB XOP/I,
TeopeMa O NMPOU3BEICHUN OTPE3KOB CEKYLIHX, 1
TeopeMa 0 KBaJipaTe KacaTeabHON
23 | [IpumeHeHne TeopeM B pEIICHUU T€OMETPUICCKUX 1
3aga4
24 | IlpumeHeHre TeOpEeM B PEIICHUU T€OMETPUICCKUX 1 1
3a1au
25 | IlpumeHeHHe TEOPEM B pEIIEHUH F€OMETPUYECKUX 1 1
3aj1au
26 | KonTtponbHas pabota o teme "[IpeoOpazoBanue
moo0us. MeTpudeckrue COOTHOIICHUS B 1
OKpPY>KHOCTH"
BexTopbl 12 7
27 | Onpenenenne BeKTOpoB. Du3nuecKuil u 1 1
reOMETPUYECKUI CMBIC] BEKTOPOB
28 | CnoxeHue ¥ BBIYUTAaHUE BEKTOPOB, YMHOKEHHE 1
BEKTOpa Ha YHUCIIO
29 | CnoxeHue ¥ BBIYUTAaHUE BEKTOPOB, YMHOKEHHE 1 1
BEKTOpa Ha YHCIIO
30 | CnoxeHue U BBIYUTaHHE BEKTOPOB, YMHOKEHHE 1 1
BEKTOpa Ha YHCIIO
31 | Pa3noxeHue BEKTOpa Mo JBYM HEKOJUIMHEAPHBIM 1
BEKTOpaM
32 | KoopiuHathl BEKTOpa 1 1
33 | CkansipHO€E MPOU3BEACHUE BEKTOPOB, €T0 1
IPUMEHEHHE JJIs1 HAX0XKICHUS JUIMH U YTJIOB
34 | CkansipHO€ MMPOU3BEACHUE BEKTOPOB, €T0 1 1

IMPUMCHCHUC I HAXOXKACHUW A NJIMH U YI'JIOB




35 | Pemenue 3a/1a4 ¢ MOMOIIBIO BEKTOPOB 1 1
36 | Pemenue 3a/1a4 ¢ MOMOUIBIO BEKTOPOB 1 1
37 | IlpuMeHeHne BEKTOPOB JUIs pEIeHus 3a/1a4 (DU3UKI 1 1
38 | KonrponpHas pabora o teme "BekTopsr" 1 1
JlekapTOBbI KOOPAMHATHI HA IJIOCKOCTH 9 4 5
39 | JlekapTOBbI KOOPJMHATH TOYEK HA TJIOCKOCTH 1 1
40 | YpaBHeHHE MIPSIMOI 1 1
41 | YpaBHeHue npsmon 1 1
42 | YpaBHEHHE OKPY)KHOCTH 1 1
43 | KoopanHaThl TOUEK MepecedeHus: OKPY>KHOCTH U 1 1
IPSIMOIA
44 | Meroa KOOpAMHAT MPU PELICHUH 1 1
TreOMETPUYECKUX 33]1a4, MPAKTHIECKUX 3a1a4
45 | Meroa KOOpIMHAT NP pELICHUH 1 1
TreOMETPUYECKUX 33]1a4, MPAKTHIECKUX 3a1a4
46 | Meroa KOOpAMHAT MPH PEIICHUN 1 1
reOMETPUIECKUX 33]1a4, MPAKTHIECKUX 3aJ1a4d
47 | KonrposbHas padoTa no teme "JlexkapToBbl 1 1
KOOPJIMHATHI HA TIOCKOCTH"
IIpaBubHBIE MHOTOYTOJIbHUKH. {iiMHa
OKPY’KHOCTH U ILUIOIIAAb KPyra. Beruuciienne 8 3 5
1oL e
48 | [IpaBUIBHBIE MHOTOYTOJIEHUKH, BBIYACIICHUE HX 1 1
AIIEMEHTOB
49 | Yucno m. [nmrHAa OKPY>KHOCTH 1 1
50 | Yucno m. JIyimHa OKPY)KHOCTH 1 1
51 | JlnuHa 1yru OKPY>KHOCTH 1 1
52 | Pagnannas mMepa yriia 1 1
53 | [lnomane kpyra, ceKTOpa, CEerMeHTa 1 1
54 | I1nomanae kpyra, CEKTOpa, CEeTMEHTa 1 1
55 | I1nomane kpyra, ceKTopa, CEerMEHTa 1 1
JIBMKeHHS MJI0CKOCTH 7 4 3
56 | [loHsATHE O IBMXEHUU IIOCKOCTHA 1 1
57 | IlapaynenbHBIN EPEHOC, TOBOPOT 1 1
58 | [lapaynenbHBIN IEPEHOC, TOBOPOT 1 1
59 | IlapaymenbHBIN IEPEHOC, TOBOPOT 1 1
60 | IlapaymenbHBIN IEPEHOC, TOBOPOT 1 1
61 | IlpumeHeHue IBKEHUM NTPU PEIICHUH 3a]1a4 1 1
62 | KontposibHas paboTta o Temam "lIpaBuibHbIC
MHOTOYTOJILHUKH. OKPYXKHOCTb. JIBI>KEHUS 1 1
MJI0CKOCTH "
IHoBTOpeHue, 00001IeHHE, CHCTeMATH3AIMS 3HAHUIH 7 3 3
63 | IloBropenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. VI3MepeHne reoMeTpu4eckux BeJIUUrH. 1 1
TpeyroJbHUKH
64 | IloBropenue, 0000IIEHNE, CUCTEMATH3AIMS
3HaHuil. [lapannensHbie U nepreHANKYISIPHBIE 1 1
MpsIMBIE
65 | IloBTOopenue, 0000IIEHHE, CHCTEMAaTH3AIUS
3HaHuil. OKPY)KHOCTb U Kpyr. [ 'eomerpuyeckue 1 1
NOCTPOEHHsI. YTJIbI B OKPY)KHOCTH
66 | [ToBTOpenue, 0600IICHNE, CHCTEMATU3AIINS 1 1




3HaHUW. BrincaHHble U ONMCaHHBIE OKPYKHOCTH
MHOT'OYT OJIbHUKOB

67 | UtoroBas KOHTpoJIbHAS paboTa 1 1
68 | IloBropenue, 0000IICHNE, CHCTEMATH3AIUS 3HAHUIA 1 1
Htoro yacos 68 34 34




