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[HosicHUTeIbHAA 3aIIMCKA
Hacrosimas nmporpamMmma o reoMeTpu i 9 Kjacca cOCTaBlieHa Ha OCHOBE!
®enepanbHoro ['ocynapcTBEHHOro 00pa3oBaTEILHOIO CTaHapTa OCHOBHOTO 00IIero 00pa3oBaHus
— dI'0C 00O (npukaz MOH P® ot 17.12.2010 r. Ne 1897 ¢ usmeHeHUSIMH)
Yue6Horo miana MBOY «MeneneBckas cpennsis mkona» Ha 2023-2024 yueOHblii ToA.
ABTOpPCKOH mporpaMmsI 1o reomeTpun 1 9 kiacca (aBropsl — JI.C. Atanacsn, B.®. byrysos, C.b.
Kanomues u ap. «['eomerpus. 7-9 knacco») ['eomerpusi. COOpHUK pabOUMX Mporpamm. 7-9 Kinaccsl:
y4eb. mocobue st obmeobpazoBat. opranmsanmii/ ( coct. T. A. Bypmwucrposa). — 4-¢ u3nm.,
nepepabot. — M.: [Ipocsemenue, 2018.
Pabouas mporpamma no reomeTpun 71 9 Kitacca paccuuTaHa Ha 68 4acoB B roj u3 pacuéra 2

yaca B HeJIeNt0 0a30BbIi ypOBEHb O0yUCHHS.

Y4yeOHO-METOANYECKNI KOMILIEKT:
Yuebnuk «['eometpus 7-9» (aBtopsl — JI.C. AtanacsH, B.®. byty3os, C.b. Kangomies u np.— M.:
npocBerieHue, 2022r.)

Lenu oGyuyeHus

B nanpaenenuu auuHocmno2o pazeumus:

- Pa3BUTHE JIOTHYECKOT0 U KPUTUYECKOT'O MBILIEHUS, KYJIBTYPbI PEYH, CIIOCOOHOCTH K YMCTBEHHOMY
IKCIEPUMEHTY;

- (hopMupoBaHUE Y 00YUAIOIIUXCS UHTEUIEKTYalIbHOM Y€CTHOCTH U 0OBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOAO0JICHHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BEITCKAOIINUX U3 O6I)II[CHHOFO OIIbITA,

- BOCHHMTaHUE KA4yeCTB JIMYHOCTH, OOECIEUYMBAIOIIUX COLMAIbHYI0 MOOMJIBHOCTH, CIOCOOHOCTh
MPUHHUMATL CAMOCTOATCIIbHBIC PCHICHUSA,

- (opMHUpOBaHME KAyeCTB MBbIIUICHUS, HEOOXOAMMBIX [UI aJanTallud B COBPEMEHHOM
MH(GOPMalOHHOM OOIIECTBE;

- pa3BUTHE UHTEpECa K MaTEMaTHUYECKOMY TBOPUYECTBY U MaTEMAaTHUYECKUX CITIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

- ¢dopMHpOBaHUE TMPEJICTABICHUH O MaTeMaTHKe KaK YacTH OOIIeYeIOBEYECKOH KyJbTYpHI, O
3HAYUMOCTHU MAaTEMATHUKU B Pa3BUTHU HUBUJINW3allUU U COBPEMEHHOT'O 06HI€CTB3;

- pa3BUTHE TIPEJCTaBICHUI O MaTeMaTuke Kak (opMe ONHCaHUS M METO/AE IO3HAHUS
JNEUCTBUTENLHOCTH, CO3JIaHUE  YCIOBUW I TPUOOPETEHUS  TEPBOHAYAIBHOTO  OIBITA
MaTeMaTH4YeCKOTO MOJIETIMPOBAHUS;

- ¢opMmupoBaHne OOMHUX CIIOCOOOB HWHTEIJICKTYaJbHOM JEATENBHOCTH, XapaKTEPHBIX IS
MaTEMAaTUuKU U ABIIAIOININXCS OCHOBOHM NO3HABaTEIbHOMI KYJbTYPHI, 3HAUYNMO AJId pa3JInIHbIX C(bep
YeJIOBEUECKON IeTETHHOCTH.

B npeomemnom nanpasnenuu:

- OBJAJICHHE MAaTEeMAaTHYeCKUMH 3HAHWSAMH W YMCHHSAMH, HEOOXOAMMBIMH [UISl TPOJOJDKCHUS
OGy‘-ICHI/I}I B CTapIJ_IeI\/'I MIKOJIC MJIM MHBIX O6Hl€06pa3OBaTCJILHBIX opraHu3anuAax, U3yUCHUSA CMCIKHBIX
JAHMCIUITINH, TPUMEHEHUS UX B TIOBCETHEBHOW JKU3HH;

- co3manue (QyHAaMEHTa JJis PAa3BUTHS MAaTEMAaTUYECKUX CIIOCOOHOCTEH, a TakkKe MEXaHU3MOB
MBIIIICHUS, (POPMHUPYEMBIX MaTEMAaTHIECKON 1eSTEILHOCTHIO.

3ajauu Kypca:

--pa3BUBATh IPOCTPAHCTBEHHOE MBIIJIEHUE U MATEMAaTHYECKYIO KYJIbTYpPY;

-Y4HTb SICHO ¥ TOYHO M3JIaraTh CBOU MBICIIH;

-popMuUpOBaTH KayecTBa JHMYHOCTH HEOOXOAMMBIE YEJIOBEKY B IOBCEJHEBHOM JKHU3HU: YMEHHUE
MIPEOJI0JIEBATh TPYAHOCTH, TOBOJUTH HAYATOE JEIIO IO KOHIIA;

-TIOMOYb IPHOOPECTH OIBIT UCCIICIOBATEILCKON PAOOTHI.

-HAYYHTH OJI30BATHCS TEOMETPHUECKHUM SI3BIKOM JIJISI OTIMUCAHUS TIPEIMETOB;

-HayaTh U3y4Y€HUE MHOTOYTOJILHUKOB U UX CBOMCTB, HAYYUTh HaXOUTh UX IUIOIIA]IHU;

-BBeCTH Teopemy Iludaropa u HayduTh NPUMEHATH €€ MPU PEHICHUH MPSMOYTOJbHBIX
TPEYTrOJbHUKOB,;



-BBECTH TPUIOHOMETPUYECKHUE IIOHATUS CHHYC, KOCMHYC M TaHI€HC yIJla B IIPSIMOYT'OJIBHOM
TPEYTOJIBbHUKE HAYYUTh IPUMEHATh 3TH IOHATHS IPHU PELIEHUH IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
-BBECTU IMOHATHE NOJOOMS U NPU3HAKU MOAOOMS TPEyroJbHHKOB, HAYYWUTh peIlaTh 3aJadd Ha
IIPUMEHEHHE IIPU3HAKOB 000U,

-03HAaKOMHUTBH C ITOHATUEM KACATEIILHOU K OKPY>KHOCTHU.

1. Ilnanupyembie pe3yabTaThl 0CBOCHUSA npeamerta «I eomeTpusn»

[Iporpamma  oOecrieunBaeT  JOCTHIKEHHE  CIEIYIOIIMX  PE3yJIbTaTOB  OCBOEHUS
00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUS:

JIMYHOCTHBIE:

o (dbopMHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaromuxcss K CaMOpa3BUTHIO M CaMOOOpPa30BAaHUIO Ha OCHOBE MOTHBAIMM K OOyYEHUIO U
MO3HAHUIO, BBIOOpY HajibHeWero oOpa3oBaHHs Ha 0a3e OpPUEHTHPOBKU B Mupe mnpodeccuil u
npogeccCHOHATBHBIX IPEANOYTEeHHH, OCO3HAaHHOMY MOCTPOCHHIO UH/IMBUYaTbHOM
00pa30BaTeIbHON TPACKTOPHH C YUETOM YCTOHUMBBIX MO3HABATEIHLHBIX HHTEPECOB;

o (dbopMHUpOBaHHE IIETTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOMN NMPaKTHKH;

J (dbopMHpOBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYIHUYECTBE
CO CBEPCTHHKAMH, CTApIIUMHU U MIIAIIINMHU B 00pa3oBaTeIbHOM, OOIECTBEHHO NOJIE3HOM, yueOHO-
UCCIIEI0BATENBCKOM, TBOPUECKON U IPYTHX BUJAX JESITEIbHOCTH;

o YMEHHE SICHO, TOYHO, TPAMOTHO W3JIaraTh CBOM MBICIIH B YCTHOUM U ITMCBMEHHON peyH,
MOHUMAaTh CMBICII ITOCTABJICHHOM 3a7aui, BBICTpPAUBaTh apryMEHTALUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEDHI,

. KPUTUYHOCTh MBIIUICHHUS, YMEHUE pAClO3HAaBaTh JIOTMUECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (paKTa;

o KpEaTUBHOCTh MBIILICHUS], MHUIIMATUBY, HaXOJYHUBOCTh, AKTUBHOCTh MPH PELICHUU
r€OMETPUUYECKUX 3a/1a4;

. yMEHHE KOHTPOJHPOBATH TPOIECC H pe3ylbTaT Y4yeOHOW MaTeMaTHU4ecKoi
NeSATeTbHOCTH;

o CIIOCOOHOCTh K 3MOIIMOHATILHOMY BOCIPHSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1ad,
pELLIEeHUH, pacCyKICHUM;

MeTanpeaMeTHbIe:

. YMEHHUE CaMOCTOATENIbHO IUIAHUPOBATh AJIbTEPHATUBHBIE MYTU JOCTHXKEHUS LEJeH,

OCO3HAaHHO BbIOWpaTh Hambosee 3(PPEKTUBHBIC CMOCOOBI PEIICHUS YYE€OHBIX M T03HABATEIBHBIX
3amay;

o YMEHHE OCYIIECTBIIATH KOHTPOJIb MO PE3yJIbTaTy U MO CIOCO0Y JIEHCTBUS HAa YPOBHE
MIPOM3BOJILHOT'O BHUMAHHUS M BHOCHTH HEOOXOAMMbIE KOPPEKTHBHI;

o YMEHHE aJeKBAaTHO OIICHWBATh MPABWIBHOCTh WU OMIMOOYHOCTH BBHITIOJHEHHS
y4eOHOM 3a/1auu, €€ 00BEKTHBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHUS;

o OCO3HAaHHOE BIIAJICHUE JIOTHUECKUMH JCHCTBUSMHU  ONpEACICHUS  IOHSTHH,
0000I1IeHNs, YCTAaHOBJICHUS aHAIOTUH, KiIacCH(UKALMU Ha OCHOBE CAMOCTOSTEIBHOIO BbIOOpa
OCHOBAHHUH M KPUTEPHUEB, YCTAHOBIICHHUS POJIOBHUIOBBIX CBSI3CH;

o YMEHHE YCTaHaBIMBATh TPHUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3aKiIroueHHe (MHIyKTHBHOE, ICTyKTHBHOE U TIO0 AHAJIOTUH) U BHIBOJIBI,

o YMEHHE CO37aBaTh, MPHUMEHATh W TPEOOpPa3OBBIBATH 3HAKOBO-CHMBOJIMYECCKHE
CpeICTBa, MOACIHU U CXEMBI /ISl PELICHUs] y4eOHBIX U O3HABATENIbHBIX 33/1a4;

o YMEHHE OpPraHU30BbIBAaTh yUeOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIbHOCTH C
YYUTENIEM B CBEPCTHUKAMU: ONPEICIISATH [IEJH, PAaCIpeAeaTh QYHKIMHA U POITU YYaCTHUKOB, OOIIHe
COcoOBI PadOTHI; yMEHUE paboTaTh B IPyIIe: HAXOAUTh O0IIee pelIeHne U pa3periaTh KOH(IMKTbI
Ha OCHOBE COTJIACOBAaHUS TO3WIUN M y4€éTa WHTEPECOB; CIyIIaTh MapTHEPA; (GopMyITupoBaTh,
apryMEeHTHPOBATh U OTCTAaUBATh CBOE MHEHHUE;



o ¢dbopmMupoBaHrE M pa3BUTHE YIeOHON M OOIIETIONH30BATENILCKON KOMIIETEHTHOCTH B
o0JlacTd  WUCTOJNB30BaHUS  WHGPOPMAIMOHHO-KOMMYHUKAIMOHHBIX  TexHoyoruit  (MKT-
KOMIIETEHTHOCTH);

o (opmMHpOBaHKE NTEPBOHAYATBHBIX IIPEICTABICHHUM 00 UIEAX U O METOJIaX MATEMATHKH
Kak 00 YHHBEPCAILHOM SI3bIKE HAYKH U TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHMSI SIBJICHUH U MPOIECCOB;

o YMEHHE BHJIETh MAaTEMAaTHYECKYIO 33/1ady B KOHTEKCTE€ MPOOJEMHON CUTyalu B
APYTUX JUCLHUIUIMHAX, B OKpYKaroIleH KU3HHY;

o YMEHHE HAXOJIUTh B Pa3IMYHBIX HCTOYHUKAX HH(OpMAIUIO, HEOOXOJAUMYHO IS
pelIeHHs] MaTeMaTHYECKUX MPOOIIEM, U MPEJICTABIATh € B MOHATHON (hopMe; MPUHIUMATH PEIICHHE
B YCJIOBUSIX HEMOJHON M U30BITOYHOMN, TOYHOM U BEPOSITHOCTHOM HH(POPMAIINH;

o YMEHHE TOHMMAaTh M HCIIOJB30BaTh MAaTEMaTHUECKHE CpEJICTBA HATJISIHOCTH
(pUCYHKH, YEPTEXHU, CXEMBI U Jp.) Ul WIUTIOCTPALlUH, HHTEPIPETAlluU, apTyMEHTAIUH;

o YMEHHE BBIIBUTaTh THUIIOTE3bl MPH PENICHUU Y4YeOHBIX 3a7ad M TOHUMATh
HEOOXOAMMOCTD UX IPOBEPKH;

o YMEHHE TPUMEHITh WHAYKTUBHBIC U JETYKTUBHBIE CIIOCOOBI pacCyIeHUH, BUICTH
pas3IM4YHbIC CTPATETHH PEIICHUS 3a/1a4;

o MOHMMaHKUE CYIIHOCTH aJTOPUTMHUYECKUX TPEANUCAHUNA U YMEHHUE JICHCTBOBATH B
COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM;

o YMEHHE CaMOCTOSITCIbHO CTABHUTH IICJIH, BHIOMPATh M CO3/IaBaTh AJTOPHUTMBI IS
pelIeHns y9eOHBIX MATEeMAaTHICCKUX MTPOOIIeM;

o YMEHHUE TUIAHUPOBATh M OCYLIECTBIATH JEATEIbHOCTh, HAMPABICHHYIO Ha PELICHUE
3aJ1a49 UCCIIEIOBATEIILCKOTO XapaKTepa,

IIpeomemnmnoie pe3ynromamol:

. OBJIa/IeHre 0a30BBIM MOHATUIHBIM aINIapaToM 10 OCHOBHBIM pa3jiesiaM CO/IepiKaHUs;
NPEJCTaBICHHE OO0 OCHOBHBIX HM3YYaeMBIX IOHITHAX (YHCIO, TeoMeTpudeckas (urypa) Kak
BOXHEUIIINX MaTeMaTHUECKUX MOJENIX, TO3BOJISIOIIMX OMKMCHIBATh U U3Yy4aTh PeajbHbIE MPOLECCH
U SIBIICHUS;

o yMEHHE pPadoTaTh C TEOMETPUYECKAM TEKCTOM (aHAJIM3MPOBATh, H3BICKATH
HEOOXOIMMYH0 MH(POPMAITUIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICJIA B YCTHON M TTHCbMEHHOMN
peun ¢ IPUMEHEHHEM MaTeMaTWYeCKONW TEPMHMHOJIOTMH W CHUMBOJIMKH, UCIIOJB30BATh Pa3IMYHbIC
SI3BIKM MAaTEMAaTHKH, TPOBOIUTH KJIAacCU(PUKAIMK, JIOTUYCCKHEe OOOCHOBAaHMUS, OKAa3aTeIhCTBa
MaTeMaTHYECKUX YTBEPIKIICHHIA;

o OBJIa/ICHUE HABBIKAMH YCTHBIX, IMChbMEHHBIX, HHCTPYMEHTAJILHBIX BHIYUCICHUH;

o OBJIA/ICHUE TE€OMETPHUECKUM S3bIKOM, YMEHHE HCIIOJIb30BaTh €ro JJs ONUCaHMA
MIPEIMETOB OKPY’KAIOIIETO MHPA, Pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUH U N300pa3UTEIbHBIX
YMEHUH, MpUOOpETeHNE HABBIKOB FT€OMETPUYECKUX ITOCTPOCHUI;

. YCBOCHHE CUCTEMATUUYECKUX 3HAHUMN O TUIOCKUX (PUTypax U UX CBOICTBAX, a TAKXKe Ha
HarjiiJHOM YpPOBHE — O TMPOCTEMIIMX IPOCTPAHCTBEHHBIX TENaX, YMEHHE MPUMEHSIThH
CUCTEMAaTUYECKHE 3HAHUS O HUX ISl PEIIEHUS] TEOMETPUUYECKUX U MPAKTUYECKUX 3a/aY;

. YMEHHUE U3MEPATH JJIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB, UCIOJB30BaTh (OPMYIIbI [T
HaXOXXJICHHS EPUMETPOB, IUIOIIAJeH U 00bEMOB reOMEeTpUUECKUX (HUryp;

o YMEHHE NMPUMEHATh U3YUYEHHBIEC TIOHATHUS, PE3YJIbTAaThl, METOMBI JIJIS PEUICHU 3a]1a4

MMPAKTUYCCKOro Xapakreépa MW 3aJa4d H3 CMCKHBIX JUCHUINIMH C HCIOJbB30BAHUCM IIPU
HE00XO0AMMOCTH CIIPAaBOYHBIX MaTEpPHAJIOB, KAIbKYJISATOPA, KOMIIBIOTEPA.

Yuenuk nonyuum 603moocHocmes Hayuumoca:

I'eomerpuueckue GUrypsi:

e  ONEpPUPOBATH NOHATUSMHU F€OMETPUUECKUX PUTYD;

e M3BJIEKATh MH(OPMAIIUIO O TEOMETPHUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexkKax;

. MMPUMCHATH AJId PCIICHUA 3aJa4 TCOMCTPUUCCKUEC Q)aKTBI, €CJIK YCJIOBHU UX ITPUMCHCHUA 3aJaHbL
B SIBHOU (opme;

. peiaTh 3aga4i Ha HAXOXJACHUC rCOMETPUICCKUX BEJIMYMH 110 o6pa311aM HIIN aHFOpI/ITMaM;




B nosceonesnoui srcuznu u npu uzyuenuu opy2ux npeomemos:.

e  WCIOJBH30BaTh CBOMCTBA T€OMETPHUYCCKHUX (DUTYp JIJIs PEIICHHS THITOBBIX 33724, BOSHHKAIOIIHX
B CUTYaIlUsAX TIOBCETHEBHOM KU3HHU, 3a]1a4 IPAKTHUECKOTO COJICPIKAHUS.

OTHo1IEeHHUS:

e ONEpPUPOBATH MOHITHSIMH: PABEHCTBO (UTYp, paBHbIE (UTYPHI, PABEHCTBO TPEYTOJHHUKOB,
MapaIeIbHOCTD MPSIMBIX, IEPIICHIUKYJIIPHOCTD PSIMBIX, YTIIBI MEXKTY IPSIMBIMH, IEPIICHIUKYJISP,
HAKIJIOHHAS, TPOCKIIHSL.

B nosceonesnotl sxcuznu u npu usyyenuu opyeux npeomemos:

e  WCHOJBH30BATh OTHOIIEHUS JJISL PEIICHUS 33724, BO3HUKAIONIUX B PEATbHOM KU3HU.

H3mepeHus ¥ BHIYUCICHUS:

e  BBLIMOJHITh U3MEPECHHE JJUH, PACCTOSIHHUN, BETUYHUH YTJIOB C MOMOIIBI0 MHCTPYMEHTOB IS
W3MEpEHUs IJIUH U YTJIOB,;

e TPUMEHATH (OPMYIIBI MEPUMETpA, IMJIOMAAN U 00bEMA, IUIOMAAN MOBEPXHOCTH OTAEIBHBIX
MHOTOTPaHHUKOB MPHU BBIYUCICHUAX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHH,

e TpuUMEHATH Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUIECCKIE COOTHOIIICHUS JITISl BBIYUCICHUS
JUTUH, PACCTOSIHUM, TIIONIAIe B MPOCTEHIINX CITydasX.

B nosceonesnotii sorcuznu u npu uzyuenuu opyeux npeomemos:

e BBIUUCIISITH PACCTOSTHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalMAX, MIPUMEHATH (OPMYIbI U
BBIYUCIIATH IUIOMIAIN B MPOCTHIX CITyYasX.

['eoMeTpuyeckre NOCTPOCHHUSI:

e U300paxaTh TUTMOBBIC TUIOCKHE (UTYPHI U (DUTYPHI B MPOCTPAHCTBE OT PYKU U C TIOMOIIBIO
WHCTPYMEHTOB.

B nosceonesnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

e BBINOJHSTH MPOCTEHIIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIUMEBIE B pealbHOMN KU3HH;

e  OIICHHWBAThH Pa3MEPHI PeaTbHBIX 00BEKTOB OKPYIKAIOMIETO MHPA.

[Ipeo6pa3oBanwsi, UICTOPUS MATEMATUKH, METOJIbl MATEMATUKHU:

e CTpOUTH (PHUTYpPy, CHMMETPUYHYIO JTAHHOH (PUType OTHOCUTEILHO OCH M TOYKH,

e OMUCHIBATh OTAENBHBIC BHIIAIOIINECS PE3YJIbTAThI, IOJYYCHHBIE B XO/J€ Pa3BUTHI MaTeMaTHKU
KaK HAyKH;

e BBIOMpATh MOAXOMAIIUN M3YyUYEHHBIA METOJ MPHU PEUICHUH W3YYSHHBIX TUIIOB MaTeMaTHUYECKHX
3azad.

B noseceonesnotl scuznu u npu uzyuenuu opyaux npeomemos:

e  PACIO3HABAThH JBMKCHHE OOBEKTOB M CHMMETPUYHBIC (PUTYPHI B OKPYIKAIOIIEM MHPE;

e pAacro3HaBaTh CUMMETPUYHBIC (UTYPHI B OKPYKAIOIIIEM MUPE.

2. COAEPKAHUE YYEBHOI'O IIPE/IMETA

Conep:xanue | OCHOBHBbIE H3yUaeMble OcHoBHBIE BU/IbI Y4eOHOM 1esiTeJIbHOCTH 10
y4eOHoit BOIIPOCHI KaX/10il TemMe
TeMblI

1. BogHoe TpeyronbHUKN. IToBTOpeHue n 06001IeHNE 3HAHUH 110

noBTopenue (3 | UeTbIpeXyroabHUKN TPEYroJbHUKAM U YEThIPEXYTOJIbHUKAM.

vaca)

2. Bextopsr (8 | [lonsTue Bekropa. @opMynMpOBATH ONPEACICHUS U UIUTIOCTPUPOBATH

HacoB) PaBeHCTBO BEKTOPOB. IIOHATHS BEKTOPA, €T0 JUIMHBI, KOJUIMHEAPHBIX U
CrnosxeHue v BIYMTAHUE paBHBIX BEKTOPOB; MOTHBUPOBATh BBEACHHUE ITOHATHH
BEKTOPOB. Y MHOKEHHE Y JICUCTBUM, CBSI3aHHBIX C BEKTOPAMH, IPUMEPAMH,
BEKTOpa Ha 4UCJIO. OTHOCSAUIMMHUCSA K (PU3NIECKUM BEKTOPHBIM
Pa3noxxenue BekTopa 1o BEJIMYMHAM; IPUMEHATH BEKTOPBI U IEHCTBUS Hal
JIByM HEKOJUIMHEAPHBIM HUMH IIpU PELICHUHA F€OMETPUUECKHUX 3a/1a4.
BEKTOPAM.




3. Meton
koopauHart (10
acOB)

Koopaunatsl BekTOpa.
[Ipocreiimme 3a1aun B
KOOpAUHATax. Y paBHEHUSA
OKPY’KHOCTH U HPSIMOM.
[IpumeHeHre BEKTOPOB 1
KOOPJIMHAT MPU PEIICHUH
3azad.

OOBSICHATH U WILTIOCTPUPOBATH MOHATHUS
IIPSAIMOYTOJIBHOM CHUCTEMBI KOOPIUHAT, KOOPAUHAT
TOYKH U KOOPAMHAT BEKTOPA; BHIBOAUTDH U
MCIIONIb30BATh TPU PEIICHUH 3a7a49 (hOpMYIIbI
KOOpJMHAT CEepPEeIMHbI OTPE3Ka, IJIUHBI BEKTOPA,
pacCTOSHUA MEXKY IBYMsI TOUKaMU, YPaBHEHUS
OKPY>KHOCTH U TIPSIMOM.

4.
CooTHOIIEHUS
MEXTY
CTOPOHAMH U
yriaMu
TpeyroJbHHKA.
CxkansipHoe
pOU3BECHUE
BekTOpoB (11
YacoB)

CuHyc, KOCUHYC U
TaHreHe yria. Teopemsl
CHUHYCOB U KOCHHYCOB.
Pemenne TpeyroisHUKOB.
CkansipHO€ MpOU3BEIEHNE
BEKTOPOB U €T0
NpUMEHEHHE B
reOMEeTPUYECKHX 3a/1auax

DopMyITUPOBATH M HIUTFOCTPUPOBATE OTIPEICIICHUS
CHHYyCa, KOCHHYCa, TAHICHCA U KOTAaHIe€HCa YIJIOB OT
0° mo 180°; BLIBOOUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO U POPMYJIBI
MIpUBEICHUS;, POPMYITUPOBATH U IOKA3HIBATH
TEOPEMbI CHHYCOB M KOCUHYCOB; OOBSICHSTh, KaK
UCTIOJIL3YIOTCS TPUTOHOMETPHUYECKUE (POPMYJIBI B
M3MEPUTENbHBIX Pab0Tax HA MECTHOCTH;
(OpMYJIHPOBATH OTIPEICIICHNE YTIa MY
BEKTOPAMH U CKaJISIPHOTO MPOU3BEICHUS BEKTOPOB;
BBIBOJIUTEH (POPMYITy CKAISIPHOTO IPOHU3BEICHUS
4yepe3 KOOpIMHATHI BEKTOPOB; (hOpMYIHPOBATh U
00OCHOBBIBAThH YTBEPIKICHUE O CBOMCTBAX
CKaJISIPHOTO TIPOU3BEICHUS; UCTIOTIB30BATh
CKaJIIPHOE TIPOM3BEJICHUE BEKTOPOB IPHU PEIICHUN
3a1a4.

5. Jlnuna
OKPY>KHOCTH U
TUIOIAIb
kpyra (12
YacoOB)

[IpaBuinbHbIE
MHOTOYTOJIbHUKH.
Oxpy’KHOCTH, OITMCaHHAA
OKOJIO IIPABUJIBHOTO
MHOT'OyTOJIbHUKA U
BIMCAHHAs B HETO.
[TocTpoeHue npaBUIIBHBIX
MHOI'OYTI'OJIbHUKOB. /[mnHa
OKpyxkHOCTH. [Inomans

Kpyra.

DopMyIUpPOBaATh ONPEAEIEHUE TIPABUILHOTO
MHOTOYTOJIbHUKA; (POPMYIUPOBATH U JOKA3bIBATh
TEOpeMBbI 00 OKPYKHOCTSIX, OMUCAHHONW OKOJIO
MPABUJIBHOTO MHOT'OYTOJIbHHUKA U BIIMCAHHOH B HETO;
BBIBOAMTH M UCIIOJIB30BATH (DOPMYJIBI ISt
BBIUMCJICHUS TIOMIAN MHOTOYTOJIbHUKA, €r0
CTOPOHBI U pailyca BIUCAaHHON OKPYXHOCTH;
peliaTh 3aJ1a4i Ha MOCTPOECHKE MPABUIIbHBIX
MHOT'OYTOJIbHUKOB; OOBSCHITH OHATHS JUTUHBI
OKPY’KHOCTH U IUIOIIAAH KPYra; BBIBOJUTH (YOPMYJIBI
JUISL BBIYMCIIEHUS ITIMHBI OKPY>KHOCTH U JUIMHBI IyTH,
IUIONIAIA KPYTa U IUIOIAAN KPyTOBOTO CEKTOPa;
IPUMEHSTH 3TH (HOPMYJIBI IPU PELICHUH 33a4.

6.IBrmKeHHS
(8 gacos)

OtobOpaxeHue IOCKOCTH
Ha ceOs1. [TonsaTue
nemxkennst. Ocesas u
[EHTpaTbHasE CHMMETPHUH.
[TapamienbHbIM IEPEHOC.
[ToBopot. Hanoxenus u
JIBUKCHHSL.

OOBACHATD, YTO TaKOE OTOOPAKEHUE TUIOCKOCTH Ha
ce0s ¥ B KaKOM CJIydae OHO Ha3bIBACTCS JBHKEHHUEM
IUIOCKOCTH; OOBSACHSATH, UTO TAKOE OCEBA
CUMMETpHUs1, NapaJJIEIbHBIA IEPEHOC U MIOBOPOT;
000CHOBBIBATh, UTO 3TH OTOOPAXKEHUS TIJIOCKOCTH HA
ceOs ABIAIOTCS IBIKEHUSIMH; KAaKOBa CBS3b MEXKIY
JBIKEHUSMH W HAJIO)KCHUSMU; WJUTFOCTPUPOBATH
OCHOBHBIC BUbI ABIKCHUM.

7. HauanbHble
CBEICHUS U3

CTePEOMETpPHUH.

006 akcruomMax
[UIAHUMETPHH
(8 wacos)

[Ipenmer crepeomerpus.
I'eomerpuyeckue Tena u
MOBEPXHOCTH.
MHoOrorpaHHUKu: pU3Ma,
napaJiyiesIeuIe],
nupaMua, GopMyIIbl ISt
BBIUMCIICHUSI UX 00BEMOB.

OOBACHATDH, UTO TAKOE MHOTOTPAHHHUK, €ro péodpa,
IpaHy, BEPIIUHBI, IUATOHAIN, KAKOH MHOTOI'paHHUK
Ha3bIBAETCS BBITYKJIBIM, YTO TAKOE N-yTroJbHas
pu3Ma, €€ OCHOBaHMsl, 0OKOBbIE I'paHU U OOKOBbIE
pEOpa, Kakas mprU3Ma Ha3bIBACTCS MPSIMOM U KaKas —
HaKJIOHHOM, YTO TaKO€ BICOTA MPU3MBI, KaKas
IIpU3Ma Ha3bIBa€TCs NapaJlIesICIUIE0M U KaKoi




Tena u mOBEpPXHOCTH
BpallEHUs: HUIUHIP,
KOHYC, cepa, map,
(bopmyIIbl 1
BBIYMCJICHUS X IUIOIIAAEH
MOBEPXHOCTEH U 00HEMOB

napasuiesienune/; Ha3bIBaeTCsl IPSIMOYTOJIbHBIM;
(dbopMyupoBaTh U 00OCHOBHIBATH YTBEPHKICHUS O
CBOWCTBE JUaroHajiei napauiesnenumena u o
KBaJIpaTe UaroHaIH MPsIMOYTOIHHOTO
napasuiesienune1a; 00bsICHATh, 4YTO TAKOE 00BEM
MHOTOTPaHHUKA; BEIBOJIUTH GOpMYITy 0ObeMa
MPSIMOYTOJIBHOTO MapajuieNenumneia; o0bsICHATS,
KaKOi MHOTOI'PaHHUK HAa3bIBAETCS MUPAMHUION, UTO
TaKoe OCHOBaHUE, BEpIIMHA, OOKOBBIE TPaHU,
00KOBbIe pEOpa U BBICOTA MUPAMUJIBI, KaKas
MUpaMHJia Ha3bIBaeTCs MPaBUIIBHOM, YTO TaKOE
anodema npaBUIBHON MHUPAMUIBI, BBIBOAUTH
dhopmyry o0beMa MUpaMuIbl, 0OBSICHATh, KAKOE TEJIO
Ha3bIBAE€TCS LWIMHAPOM, UTO TAKOE €T0 OCh, BHICOTA,
OCHOBaHUS, paguyc, 00KOBask MOBEPXHOCTH,
oOpa3yromiue, pa3BEPTKa OOKOBOI TOBEPXHOCTH;
OOBSCHATH, KAKOE TEJI0 HA3BIBAETCS KOHYCOM, YTO
TaKoe €Tro 0Ch, BEICOTA, OCHOBaHHE, OOKOBasI
MOBEPXHOCTh, O0pa3yromue, pa3BEpTka OOKOBON
MTOBEPXHOCTH, KAKUMHU (HOPMYJIAMH BBIPAXKAIOTCS
00BEM KOHYCA U IIOMIAAb OOKOBOM MOBEPXHOCTH;
OOBSICHSITH KaKasi MIOBEPXHOCTh HA3BIBACTCS cepoit
U KaKoe TeJI0 Ha3bIBAeTCs IIapOM, YTO TAKOE PaJNyC
U AMaMeTp cdepsl (1apa), KakuMu popMyaMu
BBIpaXKaIOTCsl 00BEM IIapa U IIIOMIAIb Chephl.

8. [ToBTOpeHwue
(8 wacos)

Bexropsl. MeTon
koopauHat. COOTHOLICHUS
MEXIY CTOPOHAMHU U
yIJIaMH TPEYTOJIbHUKA.
CkansipHO€E NTPOU3BEIEHNE
BEKTOpOB. JlinHa
OKPY>KHOCTH U ILIOIIA/Ib
Kpyra. JIBrxeHusl.

Hcnonb3oBaTh IpuoOpEeTEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU IeTETbHOCTH U MOBCEIHEBHOM
JKA3HU JJIS1: ONMCAHUs pealIbHbIX CUTYalLMi Ha S3bIKE
r€OMETPHH;

pacyeToB, BKIOYAOLINX TPOCTENILINE
TPUTOHOMETPUIECKHE (HOPMYIIBI;

pELIECHHUS TEOMETPUUYECKHUX 33724 C UCIIOIb30BAHUEM
TPUTOHOMETPUHU

pELICHHS TPAKTUYECKHUX 3a7a4, CBA3aHHBIX C
HaXO0XJIECHUEM Ir'€OMETPUUYECKUX BEJIMYUH - JJTUH,
TIONIA/ICH OCHOBHBIX T€OMETPUUECKUX UTYD.

3. TemaTnuyeckoe NJIAHMPOBAHUE C YUeTOM padoueii mporpaMMbl BOCIUTAHUS €

YKazaHuEeM KOJIH4Y€CTBA YaC0B, OTBOAUMBIX HA H3YUYCHUE Ka)l(HOﬁ TEMBI.

Ne HaumeHnoBanue pa3fenos u TeM Monynb VYyeOHble Kon-Bo
1/ BOCIIUTATEIbHON qachl 10 | KOHTPOJIBHBI
paszne IIPOrpaMMBbI paboueit X pabor 1o
ma «IxonbHBIN nporpamMme | paboueit
TEM YPOK» nporpamMmme

1. | BBoaHOe moBTOpEeHHE 3 1

2. | Bekropsl 8 -

3. | Metox koopauHAT Bcepoccniickuii - ypok 10 1

0e30MacHOCTH




UIKOJIBHUKOB B CETH
WuTepuer (4 okTs16ps)
CoOTHOIIIEHUS MEXKYy CTOPOHAMHU 11 1
U YIJIaMH TPEYTrOJbHHKA.
CkansipHO€ MpOU3BEICHUE
BEKTOPOB
HHTennexTyanpHbIC 12 1
JlmHA OKPYKHOCTH | IO UHTEPHET — KOHKYPCHI
Kpyra no wmarematuke (22
nexaopsi)
-YPOK, TOCBSIIIEHHBIN 8 1
JleHp Poccuiickoit
JIBrokeHHS HayKH- JIOCTIDKCHUS B
obnactu Mmarematuku (9
depasi)
HauanpHble cBeqeHNUST U3 8 0
crepeomeTpun. O6 akcruomax
IUIAHUMETPHUH
IToBTOpCHHME. 8 0
HUtoro: 68 5
Ili1aHoBbIE KOHTPOJILHBIE PA0OTHI
Yerseptu | KonuuecTBo Hata nposenenust KP
KOHTPOJIBHBIX
pabot
l. 1 12.09
Il. 2 21.11 19.12
1. 1 15.02
V. 1 07.05

Kpumepuu u HOpmbl 0yeHKU 3HAHUTl, yMeHUll U Ha8bIK08 06YYaujuxcs

KpuTtepun onieHKH yCTHBIX OTBETOB Y4aIMXCS

OTBeT OLleHUBAaETCSI OTMETKOM «5», €CJIM YYEHHUK:

IIOJJHO PACKpbLI COJAEpKaHME MaTepuala B 00beMe, NPEeIyCMOTPEHHOM IIPOrpaMMOM U
y4eOHUKOM,

U3JI0KUJI MaTepUaj IPaMOTHBIM A3BIKOM B OIPEAEIEHHON JIOTUYECKOHN MOCIE0BATEIbHOCTH,
TOYHO HCIIOJIb3Ysl MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MPAaBUIIBHO BBIIOJIHUII PUCYHKH, YEPTEXKH, TpaUKH, COMMYTCTBYIOIINE OTBETY;

[I0Ka3aJl yMEHHME WIIIOCTPUPOBATh TEOPETHUECKUE IOJOKEHUSI KOHKPETHBIMU IPUMEPAMH,
IIPUMEHSTH UX B HOBOM CUTyallMM IIPYU BBIIIOJIHEHUH IPAKTUYECKOIO 3aJaHUS;
IIPOJEMOHCTPUPOBAl ~ YCBOCHHME  paHEe  M3YUYEHHBIX  CONYTCTBYIOUIMX  BOIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHUMBOCTh MCIIOJIB3YEMBIX ITPH OTPAOOTKE YMEHHM U HABBIKOB;
OTBEYAJl CAMOCTOSITENIbHO ©O€3 HaBOJAIIMX BONPOCOB yuuTens. Bo3MoXHBI onHa - JBe
HETOYHOCTHU TPU OCBEIIEHUH BTOPOCTENEHHBIX BOIIPOCOB MM B BBIKJIAAKaX, KOTOPbIE YUYEHUK
JIETKO MCIIPAaBHJI 110 3aMEYAHUI0 YUUTEIIS.
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OTBeT OLIeHMBAETCSl OTMETKOM «4», €CIIM YUEHUK

®  YIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO TIPU 3TOM UMEET OJUH U3 HEJ0-
CTaTKOB: H3JIOKEHHM JOMYyIIeHbl HeOousblIe Mpolesnbl, HE HMCKA3WBIINE MaTEeMAaTHYECKOe
colep)KaHUE OTBETA; 3aMEUYAHUIO YUUTEIS;

e  JIONMyHIICHBI OMOKa WK 0oJiee BYX HEJOUYETOB IMPH OCBEIICHWU BTOPOCTETICHHBIX BOIIPOCOB
WJTU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIC 110 3aMEUYAHUIO YUUTEIIS.

OT1MeTKa «3» CTABUTCH B CJAEYIOUIUX CAyYasix:

® HCIOJIHO WJIM HETOCJEI0BATEIBbHO PACKPBITO COJEp)KaHHWE MaTepHhayia, HO IMOKa3aHo oOiiee
MMOHUMAHHUE BOMpPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHMsI, JOCTATOYHbIE Jis JalIbHEHIIEro
YCBOGHUS TPOrpaMMHOTO Martepuana (ompeneneHHble «TpeOoBaHHAMH K MaTeMaTUYECKOU
MOATOTOBKE YYAIIUXCS»);

® UMENNCh 3aTPYIHCHUS WU JIONMYIICHBI OMMUOKH B ONPENEICHUHM TMOHSATHH, MCIOJIH30BAHUU
MaTeMaTHYEeCKOW TEPMHUHOJIOTHH, YepTekKaX, BBIKIAJKAX, UCIPABICHHBIC TMOCIIC HECKOIBKUX
HaBO/ISIIUX BOPOCOB YUUTEIIS;

® VYUYEHHK HE CIpaBWICS C MPUMEHEHHWEM TEOPHH B HOBOM CHUTyallM TPU BBINOTHECHUU
MIPAKTUYECKOTO 33JJaHusl, HO BHITIOTHIII 33JaHHsI 00s13aTEIPHOTO YPOBHS CIIOXKHOCTH IO JIAHHOM
TeME;

e IpU 3HAHMM TEOPETHUECKOrO MaTepualia BBISBICHA HEIOCTaTO4YHas CHOPMUPOBAHHOCTD
OCHOBHBIX YMEHHI1 U HABBIKOB.

OTmeTKa «2» CTABUTCH B CJEAYIONIUX CIAydasIX:

® HE PacKpBITO OCHOBHOE COJIepKaHUE y4eOHOTO MaTepHaa;

e O00Hapy)XCHO HE3HAHUE WJIM HEMOHMMAHUE YYCHHKOM OOJIbIIEH MM HanboJiee BaKHON YacTH
y4eOHOIr0 MaTepuaa;

e JIONMYyIICHBl OMMUOKK B OMNPENEIEHWHA TOHITHH, MPH HCIOJb30BAaHUM MaTEeMaTHYECKON
TEPMUHOJIOTHH, B PUCYHKAX, YePTEeKaxX WU rpadukax, B BBIKIAJIKAX, KOTOPbIE HE UCIIPABICHbI
MOCJI€ HECKOJIBKUX HABOJSIIMX BOIIPOCOB YUUTETIS.

O1MeTKa «1» cTaBUTCA B CJIy4yae:oTKa3 00y4aromerocsi OT OTBETA, BRIMOJIHEHUS PabOThI, TeCcTa
Kpumepuu oyenku nucomennwvix padom yuauguxcs
OT1MeTKa «5» cTaBUTCS, €CIIH:
e paloTa BBINMOJIHEHA MOJIHOCTHIO;
® BIJIOTHYECKUX PACCYXACHUSIX U OOOCHOBAHUU PEHICHUS HET MPOOEIIOB U OUIHOOK;
® B PCIICHHWH HET MaTeMaTHYECKUX OIMMUOOK (BO3MOXKHA OJHA HETOYHOCTh, ONHUCKA, HE
SIBJISIFOLLASICS CIICJICTBUEM HE3HAHUS MJIM HETIOHMMAaHUsl yueOHOTO MaTepHuaa).
OtMmeTka «4» CTaBHUTCS, €CJIH:
e paboTa BBIMIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAaHHWS INArOB PEIICHUS HEJOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATH PACCYkJICHUS HE SBISUIOCH CIIEUATBLHBIM 00BEKTOM MPOBEPKH);
e JlOMyIlleHa OFHA OIIMOKAa WM JABAa-TPU HEJOUYeTa B BBIKIAJAKAX, PUCYHKaX, YepTEKax WU
rpadukax (eciu 3TH BUJIbI paOOTHI HE SBISUIUCH CHIEIUAIBHBIM 00bEKTOM IPOBEPKH).
OTMeTKa «3» CTaBHUTCS, €CIIN:
e JIOMyIICHBI 00JIee OTHOM OMMUOKH WM 00Jiee ABYX-TPEX HEJIOUYETOB B BBIKJIAKAX, YEPTEKAX
WK rpadukax, HO yJaliuics BIajeeT 00s3aTeIbHBIMUA YMEHUSIMH 10 TTPOBEPSIEMOM TEME.
OtMmeTKka «2» CTaBUTCS, €CJIN:
® JIOMYIICHBI CYIIECTBEHHBIC OIMTUOKH, IOKA3aBIINE, YTO YYAITUNCS HE BIIAJICCT
00s13aTeNTbHBIMHA YMEHUSIMU 110 JTAHHOW TeMe B TTOJTHOUW Mepe.
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Ot1merka «1» cTaBUTCH B cjy4dae:
- OTCYTCTBHUEC BBIITIOJIHCHHOT'O (B TOM 4HHUCJIC, I[OMaHIHeFO) 3adaHus



