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IMosicuuTenbLHASA 3aNIMCKA

Pabouas nporpamMma o mMareMaTHKe COCTaBJICHA HA OCHOBE HOPMATHUBHBIX JOKYMEHTOB:
1. ®enepanbublit 3ak0oH  «O06 obpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 Ne 273-03;
2. bazucHplii y4eOHBI TuIaH O0O0IIE00pa3oBaTeNbHBIX yUpexkAcHU Poccuiickoit @Denepanuu, yTBEPKICHHBIM TPHUKa30oM MHHHCTEPCTBA
ob6pazoBanus Poccuiickoit @eneparuu ot 09.03.2004 Ne 1312;
3. Yuebnsriit iran 'bOY COII um. B. C. Yekmacona c. bonbioe Mukymkuao Ha 2019-2020 yueOHbIH T
Pabouas mporpamMma KOHKPETHU3UPYET COJCpKaHHWE TPEAMETHBIX TeM 00pa3oBaTeIbHOTO CTaHIApTa W JAeT paclpeieicHHe y4eOHBIX YacoB
mo pasfenaMm Kypca. PabGouas mporpamma BBINOJHSIET JBE OCHOBHBIC (DYHKIUH:

Hugpopmayuonno-memoouueckan byHKIMS MO3BOJISIET BCEM y4aCTHHKaM  00pa30BaTelbHOro nporecca MOJyYUTh
MpeJICTaBICHUEe O LeJAX, COAepX aHWH, OOIel cTpaTteruu OOy4eHHs, BOCHHUTAHUSA M PA3BUTUSA Y4YalIUXCS CPEJICTBAMHU JIaHHOTO Y4eOHOro
npeaMera.

Opzanuzayuonno-naanupyrouwsaa QyHKUUS —TpeIycMAaTPUBAeT — BBIACICHHE JTAalloOB  OOY4YCHHS, CTPYKTYPUPOBAHHE y4eOHOTO
MaTepuaia, ONpPENeICeHHe ero KOJIMYECTBEHHBIX M KAUECTBEHHBIX XapaKTEPUCTUK HAa Ka)XJOM M3 JITAloB, B TOM YHCIE A COAEPKATEIHLHOTO
HAMOJIHEHUS IPOMEXKYTOYHOM aTTECTAllUU YYaIIHXCS.

Feomempuﬂ — OJHH Wu3 BaXHEHIIIMX KOMIIOHEHTOB MAaTEeMaTHYEeCKOTO 06p8.30BaHI/I$I, HeO6XOI[I/IMaH JJIA HpI/IO6pCTeHI/I${ KOHKPCTHBIX
3HAaHUM O MNPOCTPAHCTBE H IIPAKTHYCCKH 3HAYHNMBbIX YMeHHﬁ, (I)OpMI/IpOBaHI/Iﬂ SI3bIKa OIHMCAHUS OOBEKTOB OKpyxXxaromero mupa, I
pPasBUTHUA MNPOCTPAHCTBECHHOTO B006pa)KeHI/I$I U HWHTYWIHWH, MaTeMaTUIEeCKOM KYJIbTYpPBI, I OCTCTUYCCKOTO BOCIIMTAHUA YYalIUXCH. I/IsyquHe
reoOMETpu BHOCHUT BKJIaZlT B PAa3BUTUC JIOTUYCCKOTI'O MBIIJICHUS, B (I)OpMI/IpOBaHI/IC IIOHATHA
J0Ka3aTcJIbCTBaA.

Henn u 3aga4yn yuyeOHoro npeamera Lenu:

o OBJIaJIeHHE CHUCTEeMOIl MaTeMaTHYeCKUX 3HAHMHA U YMeHHH, HEOOXOTUMBIX JIJIsi IPUMEHEHUS B MPAKTUYECKOU
JEeATEIIbHOCTH, W3y4YEHUS CMEXHBIX JUCIMILINH, IPOJI0JKEHUST 00pa3oBaHUS;
o HHTEUIEKTYya/lbHOEe  pa3BuUTHe, (OPMUPOBAHME KAueCTB JIMYHOCTH, HEOOXOJMMBIX YEJIOBEKY JUIsi  TOJIHOIIEHHOW  JKWU3HU B

COBPEMCHHOM O6HI€CTB€, CBOMCTBEHHBIX MaTeMaTHUECKOM JCIATCIBbHOCTH. SICHOCTM W TOYHOCTH MBICJIH, KPUTUYHOCTH MBIIJICHUA,
UHTYULIMM, JIOTHYECKOTO  MBIIIJICHHUS, O3JEMEHTOB  aJTOPUTMHUYECKOW  KYIbTYpBI, IPOCTPAHCTBEHHBIX MPEICTaBICHHM, CIOCOOHOCTH K
IIPEOI0JICHUIO TPYAHOCTEH;

® (l)OpMHpOBaHI/Ie HpCZICTaB.]IeHI/lﬁ 00 HACAX U METOJAaX MAaTEMATUKU KaK YHUBEPCAJIIBHOI'O A3bIKA HAYKU U TCXHUKHU, CPECACTBA MOJCINPOBAHNA
SIBJIEHUH U TIPOLIECCOB,;

e BOCIIMTAHUE KYIBTYpPhl JIMYHOCTH, OTHONIEHHWS K MaTeMaTHKe KaK K dYacTH OOIIEYesIOBEYECKON KYIbTYPhI, UTPAIOIIEH 0COOYIO
POJIb B OOIIIECTBEHHOM Pa3BUTHUH.



3agaun:

® BBECTU IOHATHS F€OMETPUYECKHUX TEJl, HAYYUTh pa3andyaTh UX B3aUMHOE PACIOJIOKEHUE;
® HAy4YHUTh pacHoO3HABaTh Fr€OMETpUUECKHE PUTYpPBI U U300paKaTh UX;
® M3YYHTh BCE O MHOTOTPAaHHHUKAX M TeJIaX BpalleHus (3JIEMEHTBI, CBOWCTBA, IPU3HAKH); ®U3YUUTh POPMYIIBI IIOMIAICH TOBEPXHOCTEH
MHOT'OTPAHHUKOB, TEJ BPALEHUS U

(bopMyInbl 00HEMOB, UM IPUMEHSTH MPU PELHICHUH 3a/1a4 U IOKA3aTeIbCTBE TEOPEM; ®  HAayYUTh peliaTb FreOMETPUUYECKHE 3a/1a4 Ha
JI0OKA3aTeJIbCTBA U BHIYMCIICHHUS;
® [IOJArOTOBUTH K JAJIbHEUIIEMY TIPUMEHEHHUIO TEOMETPUU B KU3HEHHOW CUTYaLIU

OO0mas xapakrepucTuKa yued0HOro npeamera

Matematuueckoe oOpa3zoBaHuE SIBISETCS 00s3aTeNbHOM M HEOThEMJIEMOM YacThi0 00IIero o0pa3oBaHUs Ha BCEX CTYMEHSX IIKoJbl. O0ydueHue
MAaTeMaTHUKEe B OCHOBHOM LIKOJIE HANPABJIEHO HA JTOCTUKEHUE CIEAYIOLIUX LETIEH
1) 6 nanpasnrenuu IUYHOCMHO20 PA3BUMUSL:

o (dbopMupoBaHUE MPEICTABICHUN O MaTeMaTHKe KaK 4acTH OO0IIeYeI0BeYECKON KyIbTYpbl, 0 3HAUMMOCTH MaTeMaTUKH B Pa3BUTUU LIUBUIN3ALH
U COBPEMEHHOTI'0 00IeCTBa;
o pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUIEHUS, KYJIbTYphl PE€4YH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIEPHUMEHTY;
o (dbopMUpOBaHHE MHTEIIEKTYaIbHOM YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K IPEO0JIOJICHHIO MBICIUTEIbHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX M3 OOBIICHHOTO OIIBITA;
o BOCIIUTAHME Ka4yecTB JIMYHOCTH, OOECIEUYMBAIOIINX COLHUAIBHYI0 MOOMIBHOCTb, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIbHbIE PEellICHHS;
o (hopMHpOBaHHE KAdyeCTB MBIIUICHUS, HEOOXOMUMBIX I aJanTallii B COBPEMEHHOM MH(OPMALMOHHOM OOIIECTBE;
o pa3BUTHE MHTEPEca K MATEMaTHYECKOMY TBOPUECTBY M MAaTEMATHYECKHX CIIOCOOHOCTEH; 2)6 MemanpeOMenmHoM HanpasieHuu.
o pa3BUTHE MpEJCTaBICHUI O MaTeMaTHKe Kak (opMe OmMcaHUS M METOJle MO3HaHUs JAEHCTBUTENBHOCTH, CO3/IaHUE YCIIOBHM
TUIS npuoOpeTeHus IIEPBOHAYAJILHOTO OIIBITA MAaTEMATUYECKOTO MOJIEITMPOBAHMS;
. ¢dbopmupoBaHue OOIIMX CIOCOOOB HWHTEIUIEKTYAIbHON JEATETBbHOCTH, XapaKTepPHBIX JUII MAaTeMaTHMKH M SABJSIOIIMXCS  OCHOBOM

MO3HABATEILHON KYJIbTYPHI, 3HAUUMOM JUIS Pa3IHUYHBIX c(hep YeTOBEUECKOM ACATETHHOCTH,
3)6 npeomemnom HanpasieHuu.

L4 OBJIAACHUEC MAaTECMAaTHUYCCKUMHU SHaHUsIMU W YMCHUSIMU, HGO6XO)II/IMI)IMI/I IJId IIPOAOJIKCHUA 06pa3013aH1/1$1, HU3YyUCHUA CMCKHBIX
AUCHUIIIIMH, MPUMCHCHHA B HOBCG}IH@BHOﬁ KHU3HH,
L4 CO3JaHUC (bYH)]aMeHTa A1 MaTEMAaTUYCCKOTO pPa3sBUTHHA, (bOpMI/IpOBaHI/ISI MCXAaHU3MOB MBIIJICHUA, XapaKTCPHBIX IJIA MaTeMaTHYeCKOH



JACATCIIBHOCTH

CopepxaHue MareMaTH4eCKOro oOpa3oBaHUs B CPeAHEW LIKOJE BKIIIOUACT CIEAYIOIUE pa3lieibl: apugmemuka;, anzebpa, 2eomempus,
I/1eMeHmbl KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHEN, CHAMUCHUKY U 1I02UKU.

Paznen «l'eomempusa» — OIUH U3 BaOXHEUIINX KOMIIOHEHTOB MAaTEMaTHYECKOTO OOpa30oBaHMs, HEOOXOAMMBIH s TpUOOpeTeHUs KOHKPETHBIX

3HaHUH O NPOCTPAHCTBE M MPAKTHUECKH 3HAYUMBIX YMEHHH, (DOPMUPOBAHUS S3bIKAa OIMUCAHUA OOBEKTOB OKPYKAIOLIETO MHpA, s pa3BUTHSA
MPOCTPAHCTBEHHOTO BOOOPAXEHMSA M MHTYUIMHM, MaTeMaTHYeCKOW KYIbTYpbl, JJs 3CTETHMYECKOro BocmuTaHus oOydarommxcs. Coueranue
HAaIJBIIHOCTU CO CTPOTOCTBIO SIBIISIETCS HEOTBEMJIEMOM 4YacTbl0 TIEOMETPUYECKMX 3HAaHMM. V3ydeHue reomMeTrpuu BHOCUT BKJIaJ B pa3sBUTHE
JIOTMYECKOTO MBIIIIEHHs], B (GOPMUPOBAHNE MOHATHS JI0Ka3aTeIbCTBA.

Pe3yJ1bTaTbI HU3YyYCHUA yqeﬁﬂoro npeamera
I/ISY‘IGHI/IC IrcoMCTpUnu B cpez[Heﬁ IIKOJe Ja€T BO3MOXKHOCTh 06y‘IaIOIJ_[I/IMC$I AOCTHUYD CICAYIOIINUX PE3YJIbTATOB pA3BUTHUA:

1) 6 auunocmuom nanpaenenuu:

o yMEHHUE SICHO, TOYHO, TPaMOTHO H3Jararb CBOM MBICIIM B YCTHOM M TIMCBMEHHOW peuYd, MOHUMATh CMBICI TIOCTABJICHHOW 3ajlayH,
BBICTPanUBaTh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,

o KPUTUYHOCTh MBIIIJICHUS,, yMEHUE pacrmo3HaBaTh JOTMUYECKH  HEKOPPEKTHBIC BHICKA3BIBAHUS, OTINYATh THUIIOTE3Y OT (PaKTa;

o MpeJICTaBJICHHEe O MaTeMaTHYeCKOW Hayke Kak cdepe uelnoBeuecKoi AedaTenbHOCTH, 00 dTamax e€ pa3BUTHs, O €€ 3HAUMMOCTH ISl Pa3BUTHUS
[MBUTU3AIINY,

o KpEaTUBHOCTh MBIIUICHHS, WHUIMATHBA, HAXOAYUBOCThb, AKTUBHOCTh MPHU PEIICHUH MAaTeMaTHYECKHUX 3aJad;

o YyMEHUE KOHTPOJHUPOBATh TMpOIECC W  pe3yldbTaT y4eOHOW  MaTEeMaTHYECKOMW JEeSATEIHHOCTH,

o CIOCOOHOCTh K HMOIIMOHAIBHOMY BOCHPHUSTHIO MaTeMaTHYECKHUX OOBEKTOB, 3ajad, PelIeHUH, pacCyXIeHUH;

2) 6 MemanpeomMemHoM HanpasLeHul:

. NepBOHAYANbHbIE TPEACTaBICHUS 00 uAeIX U O MeToJaX MaTeMaTHKH Kak YHUBEPCAIbHOM S3bIKE HAYKU U TEXHUKH, CPEJCTBE
MOJICJIIMPOBAHHUs SBJICHUM U IIPOLIECCOB;

o yYMEHHUE BHUJIETh MAaTEeMaTHUECKYIO 33[auy B KOHTEKCTE MPOOJIEMHON CUTYallMH B APYTUX AUCHUILUIMHAX, B OKPYKAIOLIEH KU3HU;

o YMEHHME HaxOJUTh B Pa3IUYHbIX HCTOUHUKAX MHPOpPMAIUIO, HEOOXOAUMYIO JJISl PEUIeHUs MaTeMaTH4YeCKUX Mpo0sieM, MpeacTaBiIsaTh €€ B
MOHATHOW (opMe, NMPUHUMATH pelIeHHE B YCIOBHUAX HE IMOJHOMN U U30BITOYHOM, TOUHON M BEPOSTHOCTHOM HH(OpMaIuy;

o yMEHHE MOHUMATh U UCIOJb30BaTh MaTeMaTHUECKHE CPeCTBA HArAAHOCTH (rpadMKu, TUarpaMMbl, TaOIHIbI, CXEMBI U JI.) IS

WJITIOCTpAllii, MHTCpIpETallii, apryMEHTalllH,
L4 YMCHHC BBIABUI'aTb 'MIIOTE3bI IIPU PCILICHUN y‘{e6HLIX 3aJga4d, IOHUMAaThb HeO6XOI[I/IMOCTB HX IIPOBCPKH,



L4 YMCHHUC MNPUMCHATHL HHAYKTUBHBIC W JACAYKTHBHBIC CII0COOBI paCCY)K,HeHI/If/’I, BUJCTH PA3JIMYHBIC CTPATCTUU PCIICHUSA 3ada4;

L4 IIOHMMAaHUE CYIIHOCTH aJII'OPUTMUUYCCKHUX HpCI[HI/IcaHI/Iﬁ H YMCHHUC HeﬁCTBOBaTB B COOTBETCTBHUHU C NPEJI0OKECHHBIM aJITOPUTMOM,
L4 YMCHHUEC CaMOCTOATCIIbHO CTABUTH LICIIH, BBI6I/IpaTB " CO3JaBaTh AJITOPUTMBI JJId PCIICHUA y‘-Ie6HbIX MaTCMaTUYCCKUX HpO6HeM;
L4 YMCHUEC IIJIAHUPOBATH U OCYILICCTBIIATH JACATCIIBHOCTDh, HAIPABJICHHYIO HA PCIICHUEC 3a1a4 UCCIICA0BATCIIbCKOIO XapaKkTepa,

3) 6 npeomemHOM HANPABGIEHUU,

o oBJIaZicHue 0a30BbIM TMOHATHMHBIM ammapaToM I10 OCHOBHBIM pa3JielaM COJEpXaHMs IMPEACTaBI€HUE 00 OCHOBHBIX HM3y4aeMbIX
noHsATHAX  (Y4MCllOo, TreoMeTpudeckas Qurypa, ypaBHeHUe, (YHKIUS, BEPOSATHOCTH) KaK BAKHEHINIMX MAaTEeMaTHYCCKUX MOJEISX, MO3BOJISIONINX
OIIUCBIBATh U U3y4aTh PEAJIbHBIC IIPOLICCCHI U SABJICHHUS;

o yMeHHe paboTaTh C MAaTEeMaTHYECKHMM TEKCTOM  (aHAJIU3UpPOBATh,  H3BJICKATh HE00X0IUMYIO uHpopMaIHo), IrPaMOTHO
IIPUMEHATh MAaTEMaTUYECKYI0 TEPMHMHOJIOTMIO W CUMBOJIMKY, UCIIOJIb30BATh PA3JINYHBIC A3bIKU MAaTEMAaTUKH;

o YMEHHE TMPOBOAWUTH KIACCH(HKAINK, JIOTHUYECKHE OOOCHOBAHMSA, JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

o pa3BUTHE IIPEICTABICHUM O UYHUCIE€ M YUCIOBBIX CHUCTEMAaX OT HATYPAlIbHBIX [0 NECHCTBUTEIBHBIX YHCEN, OBJIAJACHUEC HaBBIKAMMU
YCTHBIX, IIMCBMEHHBIX, MHCTPYMEHTAJIbHBIX BBIUYMCICHUN;

o OBJIAZICHWE CHUMBOJBHBIM S3BIKOM aireOpbl, NpUEMamMH BBITOJHEHHS TOXKJISCTBEHHBIX NMPEOOPa3OBaHUHM  palMOHAIBHBIX  BBIPAKEHUH,

peuicHuA ypaBHeHI/II\/JI, CUCTEM ypaBHeHI/If/'I, HCPAaBCHCTB M CHUCTEM HCPABCHCTB, YMCHUC HCIIOJIB30BaTh HJACIO KOOPAWMHAT Ha IIJIOCKOCTU IJId
HHTCPIIpCTAllUU ypaBHeHPIfI, HCPABCHCTB, CHUCTEM, YMCHUC IIPpUMCHATDH anre6panquKHe Hp606p8.30BaHI/I$I, alrrapar ypaBHeHI/Iﬁ n
HCPABCHCTB I PCIICHMA 3a7a4 M3 Pa3JIMYHBIX PA3ZICIOB KypcCa,

o OBJIaJIECHUE CHUCTEMOM (YHKIMOHAIbHBIX MOHATUM, (QPYHKIMOHAIBHBIM SI3bIKOM U CHUMBOJIMKOH, YMEHHME Ha OCHOBE (YHKIIMOHAIbHO-

rpaduuecKux MpeACTaBICHUN ONMMCHIBATh U AHAJIM3UPOBATH PEAIbHBIE 3aBUCUMOCTH;

o OBJIaZICHUE OCHOBHBIMHM CIIOCOOAMHU MpPEJCTABICHUS M aHajdu3a CTAaTUCTMYECKMX MAHHBIX; HAJTMYME TMPEJCTaBI€HUH O CTaTUCTHMYECKUX

3aKOHOMEPHOCTSIX B pealbHOM MHpE U O Pa3IUYHBIX CIIOCO0aX MX M3Y4EHUs, O BEPOSITHOCTHBIX MOJAEIX;

o OBJIQJICHUE TE€OMETPUYECKHM S3BIKOM, YMEHHE HCIOJb30BaTh €ro Ui OINHCAHMS MPEIMETOB  OKPYKAKIIErOMUpa, Pa3BUTHE
MIPOCTPAHCTBEHHBIX IIPEACTABICHUN 1 1300pa3UTEeNbHBIX YMEHUH, TPUOOpETeHNE HaBBIKOB T€OMETPUUECKUX OCTPOCHMIA;

o YCBOCHHME CHCTEMAaTHUECKUX 3HAaHUM O IUIOCKMX (uUrypax M HUX CBOMCTBaX, a TaKKe Ha HAIJIAJHOM YPOBHE — O MPOCTEHIINX

IIPOCTPAHCTBEHHBIX Te€JaX, YMEHUE IPUMEHITh CUCTEMATUYECKUE 3HAHUS O HUX JUIS PEIICHHS T€OMETPUUECKUX U NTPAKTHUYECKUX 3a/1ay,;

o YMEHHSI HM3MEpSATh JJIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, MCIOJIb30BaTh (GOPMYNbl Ui HAXOXKJAEHUS IMEPUMETPOB, IJomaaed u o0bEMOB

reOMETPUICCKUX CbI/Il"yp, YMCHUC NPUMCHATH U3YUYCHHBIC IIOHATHA, PE3YJIbTAThbl, METOJAbI AJId PCIOCHHUA 3aJad IMPaKTHYCCKOIO XapakKTepa M 3aaad
U3 CMCXKHBIX AOUCHUILUIMH C HWCIIOJIB30BAHHUEM IIPpU HCO6XO)II/IMOCTI/I CITPAaBOYHBIX MATCPUAJIOB, KAJIBKYIIATOPA, KOMIIBIOTEPA.

MecTo Kypca MaTeMaTHKHU B IIKOJIbHOM 00pa3oBaHuM MaremMaTuueckoe OOpa30BaHHWE WIPAET BaXKHYIO pOJIb KaK B
MIPaKTUYECKOW, TaK U B
IyXOBHOW KH3HU oOmecTBa. [lpakThueckas CTOpOHa MaTeMaTHMUECKOTO OOpa3oBaHUs CBA3aHa € (OPMUPOBAHUEM CIIOCOOOB  JESTENBHOCTH,
JyXOBHas - C MHHTEUIEKTYaJIbHBIM DPa3BUTHEM 4YeloBeKa, (opMHpOBaHHEM XapakTrepa U oOmei



KYJBTYpPBI.

[IpakTuueckas 1MOJIE3HOCTh MaTeMaTHKU OOYCIIOBJIEHa TeM, 4YTO €€ MpeIMETOM SBISIOTCA (yHAaMEHTaJbHbIE CTPYKTYPhl PEabHOTO MHUpa:
IIPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIE OTHOLICHWS — OT NPOCTEHIINX, YCBaMBAaEMBIX B HENOCPEACTBEHHOM OIBITE JIIOJACH, 10
JIOCTaTOYHO CJIOKHBIX, HEOOXOIMMBIX NJIsi Pa3BUTHS HAyYHBIX M TEXHOJIOTHMYECKUX HAEH. be3 KOHKpEeTHhIX MaTeMaTHYecKuX 3HAHHM 3aTpyAHEHO
[IOHMMAHUE TIPUHIMUIOB YCTPOMCTBA M MCIOJIb30BAHMSA  COBPEMEHHOM  TEXHHMKH, BOCIpPUATHE  HAYYHbIX 3HAHUH, BOCIpUATHE U
UHTEpIIpeTalys pPa3HOOOpa3HOM COIMAIbHOM, SKOHOMHUYECKOH, moauTHueckoi uHpopmanuu, manodhdeKkTuBHa MOBCEAHEBHAs MPAaKTHUECKas
NS TENIbHOCTD.

Jlis >KW3HM B COBPEMEHHOM OOIIECTBE BaXKHBIM SBISETCS (POPMHpPOBAHHME MATEMAaTHUYECKOTO CTHJIA MBIIUJICHHUS, MPOSBISIONIETOCS B
ONpeEeNEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce MareMaTH4ecKOW JEeSTEIIbHOCTH B apceHall NPUEMOB M METOJOB YEJIOBEYECKOTO MBIIICHUS,
€CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIYKLIMS W JEAYKUHUsA, 0000IIeHHe W KOHKPETHU3allUs, aHAIU3 M CHHTE3, KIacCH(PUKAIUSI U cHUCTeMaTH3aIus,
abctparmpoBanne W aHayiorus. Bemymed poiplo MaTeMaTHKW SABISETCS (OPMHPOBAHUE AaNTOPHUTMUYECKOTO MBIIUICHHUS, BOCHUTAHUE YMEHHM
JEHCTBOBATH 110 3a/IaHHOMY aJITOPUTMY U KOHCTPYUPOBATh HOBBIE.

W3ydyeHne MareMaTWKM  CHOCOOCTBYET  3CTETHMUYECKOMY  BOCHHUTAHMIO  YEJIOBEKA, IOHMMAHMIO KpPacoTbl U U3AIIECTBA
MaTEeMaTUYECKUX pPacCYKJIEHUM, BOCIPUATUIO FEOMETPUUECKUX (POPM, YCBOCHHIO U/IEU CUMMETPUHU.

MecTo npeamera reoMeTpusi y4eOHOM ILIaHe
CornacHo y4yeOHOMY IUTaHY Ha M3ydeHue reomeTpuu B 11 kimacce oTBoauTCs 2 4 B Heaeo uinu 68 yacoB B ro. Pabouas nporpamma mno
reomerpuu 1 11 kimacca paccunTaHa Ha 68 yacoB 1o 2 yaca B HEIEIIO
OoOyuenne npoBoautcs 1o yueOHuky «I'eomerpusi, 10-11», aBropsr JI. C. AtanacsH,

B. ©. HasBanue pasnena Kon-Bo yacos 1o Kon-Bo yacos 1o
byry308, IIporpaMMme IJIAHUPOBAHUIO
1 Mero KoopauHAT B 15 15
IIPOCTPAHCTBE
2 [Mwmnuap. Konyc. Illap 16 16
3 OOBembl Ten 17 17
4 [ToBTOpEHME 20 20
Hroro: 68 68

JIn4HOCTHBIE, MeTaNlpeAMETHbIE U NIPEeAMETHBIE Pe3y/IbTaThl OCBOCHHS Y4eOHOI0 NpeAMeTa — reOMeTpPUs
W3ydyeHne MareMaTMKM B OCHOBHOHM IIKOJieé Ja€T BO3MOXHOCTh OOy4YarOLIMMCS JOCTUYB CIEAYIOIIUX PE3YJIbTaTOB Pa3BUTHS:
1) 6 ruunocmmom nanpagnenuu:
® YMEHHE S$SCHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOW W NHCBMEHHOM pe€4YH, MOHMMAaThb CMBICI IIOCTAaBJICHHOW 3aJa4H,
BBICTPAaWBaTh apryMEHTALMI0, IPUBOAUTH NIPUMEPHI U KOHTPIPUMEDHI,
® KPUTHUYHOCTh  MBIIUICHUS, YMEHHE pAacCHO3HaBaTh JIOTUYECKH  HEKOPPEKTHBIE BBICKAa3bIBAHUS, OTIMYATH TUIIOTE3Y OT (haKTa;



MpEJCTaBICHUE O MAaTeMaTHYECKOW Hayke Kak cdepe 4eIoBeUecKOu AeATENbHOCTH, 00 ATanax e pa3BuTHs, 0 €€ 3HAUMMOCTHU JJISl pA3BUTHUS
LMBUJIN3ALIUY,

KpEaTUBHOCTh MBIIUICHUS,, WHUIMATUBA, HAXOAYMBOCTb, AKTHMBHOCTh IIPU PELICHUH MATEMATHYECKUX 33/]ad4;

YMEHHE KOHTPOJMPOBAaTh TMpolecc U  pe3yiabTarT y4eOHONH  MaTeMaTH4YEeCKOM JNesTeIbHOCTH,

CMOCOOHOCTh K 3MOIMOHAIBLHOMY BOCIPHATHIO MaTeMAaTHYECKUX OOBEKTOB, 3aay, PELICHH, pacCyKICHHIA;

2) 6 MemanpeoMemHoM HANPAGLeHUl:

[IepBOHAYAIbHbIE IPEACTaBICHUs 00 MJIesX M O METoJaX MaTeMaTHMKU KaK YHMBEpCAJIbHOM  s3bIKE HAyKM M TEXHHKH,
CPEICTBE MOJICIMPOBAHUS SABJICHUM U IIPOLIECCOB;

yYMEHHUE BUJETh MAaTEMaTHYECKYIO 3a7auy B KOHTEKCTe IPOOJEMHON CUTYyallMM B APYTUX JUCLMIUIMHAX, B OKPYKaIOIIEH )KU3HH;

YMEHHE HAXOJUTh B PA3IMYHBIX MCTOYHHUKAX MH(POPMALNIO, HEOOXOAUMYIO JUIS PEHICHHsS MaTEeMaTWYeCKHX IMpOoOJieM, NpPEACTaBIATh €€ B
MOHATHOU (hopMe, MPUHUMATH PelIeHUE B YCIOBHIX HE MOJHOW M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM WH(OpMAIINH;

YMEHHUE [MOHUMATh U HMCIOJIb30BaTh MATEMATHUCCKUE CPEICTBA HATIAAHOCTH (rpadKu, TUarpaMMbl, TAOJIHUIIbI, CXEMbI H Ap.)Is
WJUTFOCTPALIMM, UHTEPIIPETAUH, ApITYMEHTALUH;

YMEHHE BbIJIBUTaTh TUIOTE3bl MPU PELICHUH Y4EOHBIX 3a7a4, IOHUMAaTh HEOOXOJMMOCTb UX ITPOBEPKHU;

yMEHHUE MPUMEHATh HHIYKTUBHBIE U JI€AYKTUBHBIE CIIOCOOBI DPACCYXJEHHUH, BHIECTh Pa3jIMUYHbIC CTPATETUH PEIICHUS 3a/1a4;

IIOHMMAHHWE CYIIHOCTH AJITOPUTMUYECKHX MPEANUCAaHUA M YMEHUE JEHCTBOBATH B COOTBETCTBUU C MPEJIOKEHHBIM AITOPUTMOM;
YMEHHME CAMOCTOSITEJIbHO CTaBUTh L€JIM, BBIOMpAaTh W CO3[aBaTh AJITOPUTMBI JJIs PELIEHUS y4eOHbIX MaTEMaTHUYECKUX IPoOIieM,;
YMEHHE IIJIaHUPOBATh U OCYILECTBIISTH ACATEIbHOCTD, HAIIPABIECHHYIO HA PEIICHHE 3a/1a4 UCCIIEN0BATEIbCKOIO XapaKkTepa,

3 )6’ npedmemHOM HanpaejleHuu, OBJIAZICHUC 0a30BBEIM ITOHATUHHBIM arrmapartoM II0 OCHOBHBIM pasjaciiaM COACPIKAHUSA NPCACTABICHUC 00
OCHOBHBIX HU3Yy4aCMbIX MOHATUAX (LII/ICJ'IO, TCOMETpHUYICCKAA (bI/Irypa, YpaBHCHHC, (I)YHKI_II/IH, BCPOHTHOCTL) KaKk BaXHEHIIMX MaTeMaTHYECKHX
MOJECIAX, MO3BOJIAIOIINX OIMMHUCBIBATh U U3Yy4aTh PCAJIBHBIC IMPOLCCCHI U SABJICHUS,

yMeHHe paboTaTh C MaTeMaTHYeCKMM TEKCTOM  (aHaIM3MpOBaTh, W3BJIEKATh HEOOXOMUMYIO HWH(POPMAIMIO), FPAMOTHO MPUMEHSThH

MaTeMaTHYECKY0 TEPMHUHOJIOIHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3IMYHbIC A3bIKK MaTEMATUKH,

YMEHUE NPOBOJUTH KiIacCU(UKALUMKM, JIOTHYECKHEe OOOCHOBAaHMs, J0Ka3aTesbCTBA MAaTEMATUUYECKUX YTBEPIKIICHUI;

pa3BUTHE IIPEICTABICEHHM O YHCIE€ M YHUCIOBBIX CHUCTEMAXx OT HATypaJbHBIX M0 ACHCTBUTEIBHBIX 4ucel, OBIAJCHUE  HaBBbIKAMU
YCTHBIX, IHMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYUCIICHUN;

OBJIaZICHUE CHUMBOJBHBIM SI3BIKOM anreOpbl, NpUEMaMU BBITIOJIHEHUS TOXKAECTBEHHBIX IPE0Opa30BaHU pPALMOHAIBHBIX BBIPAKECHUH,

pELIECHUs YpaBHEHUM, CUCTEM YPABHEHUM, HEPABEHCTB M CHCTEM HEPAaBEHCTB, YMEHHUE HCIIOIb30BATh HJCI0 KOOPAMHAT Ha IJIOCKOCTH

JUIs MHTEPIpPEeTallid ypaBHEHWH, HEPaBEHCTB, CHCTEM, yMEHHE HIpPUMEHATh anrebpanyeckue IpeoOpa3oBaHMs, amnmapaT YpaBHEHUH U

HEPABEHCTB Ul PELICHUS 3a]1a4 U3 pa3iIMYHbIX Pa3zesioB Kypca,

OBJIaJIeHUE  CUCTEMOW  (QYHKIMOHAJIbHBIX  MOHATHM,  (YHKIMOHAJIbHBIM  SI3IKOM W CHMBOJMKON,  yMEHHE Ha  OCHOBE

(GyHKIMOHATBHO-TpApHUECKUX TPEACTaBICHUI OMUCHIBATh U AaHAJM3UPOBATh PeabHbIE 3aBUCHMOCTH;

OBJIaJIECHUE OCHOBHBIMHU CIIOCOOAMU TPEACTABICHUS W aHaliM3a CTAaTHCTUYECKUX JaHHBIX; HAJIWYUE TNPEJCTABIEHUNH O CTaTUCTHYECKHUX

3aKOHOMEPHOCTSIX B PEaJbHOM MHpE M O Pa3IMYHBIX CIIOCO0AaX MX U3y4EHUSs, O BEPOSTHOCTHBIX MOJAECIIX;



® OBJAJCHUE TECOMETPHUYCCKMM S3BIKOM, YMEHHE HCIOJb30BaTh €ro JUIsl OIMCAaHHs HPEJAMETOB OKPYXKAMOUIEr0 MHpa, pa3BUTHE
MPOCTPAHCTBEHHBIX MPEJCTABICHUN | W300pa3UTEIbHBIX YMEHHH, MIPHOOPETEHNE HABBIKOB FT€OMETPUUYECKUX ITOCTPOCHUH,

® VYCBOCHHME CHCTEMaTHUECKMX 3HAaHUH O IUIOCKMX (UTypax W HUX CBOWCTBaX, a TakXKe Ha HArjsJHOM YpOBHE — O MPOCTEHIINX
MMPOCTPAHCTBCHHBIX TCJIAX, YMCHUC INPUMCHATHL CUCTCMATHUYCCKUC 3HAHUA O HUX JJISA PCHICHUA TCOMCTPHUYCCKUX U IMMTPAKTUYCCKUX 3aja4,

® yMEHHUS H3MEpATh JJIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIIOJB30BaTh (POPMYJBI AJISi HAXOXKAEHUS IEPUMETPOB, IJomaneii u o0BbEMOB
reOMETPHUYECKUX (UTYp; YMEHHUE MPUMEHSTDH HU3Yy4CHHBIE IOHATHUA, PE3YJIbTAThl, METOMABI JUIL  pELIEeHUs 3a71a4
MPaKTHYECKOr0 XapakTepa M 3aJa4 M3 CMEKHBIX JUCHUIUIMH C HCIOJIb30BAHHEM IPU HEOOXOJMMOCTH CIIPABOYHBIX MAaTEPHAJIOB,
KaJIbKYJISITOPa, KOMITBIOTEPA.

COIAEPKXAHUE IMPOI'PAMMBDbI 11 knacc (24 B Heaenro, Bcero 68 )

Metoa koopaunat (154)

[IpsiMoyrosibHas cucTeMa KOOPAWHAT B MpocTpaHcTBe. KoopauHaThl BekTOpa. YTON Mexay Bekropamu. CKalspHOE IPOU3BEICHUE BEKTOPOB.

CBsi3p MEXJy KOOpJIMHATaMH BEKTOPOB WM KOOpAMHAaTaMHTO4YeK. [Ipocreiimme 3amaud B KOOpAMHATAaX. BbIYKCICHHE YIIIOB MEKIY MPSIMBIMU
U IUIOCKOCTSIMHM. JIBrokeHHsl. BUIbI IBIOKEHUS.
OcHOBHas 1L € J b — O00OOMMUTh W CHUCTEMATH3UPOBATh TPEACTABICHUS YUYANIMXCSA O JCKApTOBBIX KOOpPJMHATAX M  BEKTOPAaX,
MO3HAKOMUTh C TMOJSPHBIMH U CHEPHUCCKUMHU KOOpAMHATaMu.M3yueHne KOOpJAMHAT W BEKTOPOB B MPOCTPAHCTBE, C OJHOH CTOPOHBI, BO
MHOT'OM MOBTOPSIET M3Y4CHHUE COOTBETCTBYIOIIUX TEM IJIAHUMETPHH, a C IPYrOil CTOPOHBI, JaeT aareOpandecKuii METO 1 PEIICH s CTEPEOMETPHIECKUX
3a/1a4.

Hunaunap, konyc, map (164)OcHoBHBIC 37eMeHTHI cdepsl W miapa. B3auMHOe pacrosiokeHue cdepsl M IUIOCKOCTH. MHOTOTpaHHHKH,
BIHCaHHBIE B chepy. MHOTOTpaHHUKH, OMTUCaHHBIE OKOJIO0 cdepbl. Llnmmuap u konyc. @urypsl BpamieHus.
Hean: BeIpaboTKa y yJalIuxcsi CUCTEMATHYECKUX CBEJIEHHWNM OO0 OCHOBHBIX BHJAaX TeEJ BpaIlCHUS.

Henn: nath ydammMmcs CHCTEMAaTHYECKHE CBEACHHsS 00 OCHOBHBIX BHIaX Ten BpaileHus. M3ydenue kpyribix Ten (UMIHHIpA, KOHYyca, Iapa)
3aBepIIaeT U3y4eHHE CHUCTEMbl OCHOBHBIX IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX Tel. B X0Je 3HaKOMCTBa C TEOPETHMUECKUM MaTEpHUaIOM TEMBI
3HAYUTENIBHO Pa3BUBAIOTCS POCTPAHCTBEHHBIE MPEACTABICHUS yUalllUXCs: KPYIJible Tejla paccMaTpuBaTh Ha npumepe KOHKPETHBIX

FEOMETPUYECKHUX TEll, U3y4aTh B3alMHOE PACIIOJIOKEHUE KPYIJIBIX TEI U MJIOCKOCTEN
(kacaTenmbHBIC M CEKYIIHE TIOCKOCTH), 03HAKOMHUTD C MOHSATHUSAMH OMMCAHHBIX U BIIHCAHHBIX IPH3M U IUpaMul. Pemmars 00JbIIoe KOJIU4ecTBO 3a/1a,
YTO MO3BOJISIET MPOAOKUTH paboTy M0 (OPMUPOBAHUIO JIOTUYECKUX U Tpaduyecknx ymMeHuil. OcHOBHas Hesb — chOpMHUPOBATh MPEACTABICHUS
yUalIMXcsl 0 KPYIJIbIX TeslaX, U3y4UTh CIydau UX B3aMMHOTO PACIoJIOKEHHUs, HAyduTh W300pakaTh BIUCAHHBIEC U ONTMCAaHHbIE (QUTYPHI.
B nanHoii Teme 000011at0TCsl CBEICHUSI U3 MJIAHUMETPUH 00 OKPYKHOCTH U KPYre, O B3aMMHOM PAcCHOJOXKEHUH HPSAMOM U OKPYKHOCTH, O
BIIMCAHHBIX M OMNHMCAHHBIX OKPYXHOCTSX. 3/1€Ch ydalluecs 3HaKOMATCS C OCHOBHBIMHM (PUTypaMu BpallleHHs, BBISICHSIOT UX CBOMCTBA, ydarcss UX
n300pakaTh W pemarbh 3aadd Ha ¢urypsl BpamieHus. PopmupoBaHuIO Oojiee TIYOOKMX MPEICTaBICHUI yJalIuXcsi MOTYT CIYKUTh 33Jjauyd Ha
KOMOMHAIIM1 MHOTOTPAaHHUKOB M (UTYp BpallleHHUS.

O6beM u oAb OBepXHOCTH (1749).

[Tonsitne oobema u ero cpoictBa. OObEeM HWIMHIpPA, MPSMOYTOJIBHOrO mMapaiienenunena u npusmbsl. [Ipunuun Kasanbepu. OO0beM nupamuibl.



OOBbeM KOHyca W YCEUYEHHOTO koHyca. OObem mapa u ero yacred. [lnomanp
MOBEPXHOCTH MHOTOTPAaHHUKA, LWIMHIpPA, KOHYCa, yceueHHOTro KoHyca. [lmomaap moBepXHOCTH 1Iapa U ero yacTtei.

Heab: cuctemaruzanusi U3y4eHUs MHOTOTPAHHUKOB U TEJ BPAIICHUs B XOJ€ PEICHUs 3a7a4 Ha BBIUMCICHUE UX 00bEMOB.

Leaun: mpoAOmHKUTH CUCTEMATUYECKOE HM3yYEeHHE MHOTOTPAHHHMKOB M TEJ BpAIlleHHsS B XOJE€ pElICHUS 3a/1a4 Ha BHIYHCIEHUE UX O0BEMOB.
[lonatne oObeMa BBOIUTH [0 AHAIOTHM C TOHATHEM IUIOMAAW IUIOCKOW (urypsl u ¢popMynupoBaTh OCHOBHBIE CBOMCTBA 0OHEMOB.
CyliecTBOBaHNE U €IUHCTBEHHOCTh 00OBbEMA Tella B HIKOJIBHOM Kypce MaTEMaTHKU MPUXOIUTCS NMPUHUMATh 0e3 I0Ka3aTelbCTBa,

Tak Kak BOMpoc 00 oObeMax NPUHAUIEKHUT, MO CYIIECTBY, K TPYAHBIM pa3jieiaM BbICHIed MaTreMaTWkH. [lodTOMy HYXKHBIE Ppe3yIbTaThl
yCTaHABJIMBaTh, PYKOBOJICTBYSCH OOJbIIE HATJIAIHBIMU COOOpaKEHUSAMU. YUeOHBIH MaTepuai rjaBbl B OCHOBHOM JOJIKEH YCBOUTHCS B IpOIECCe
peleHus 3a1au.

OcHoBHAasA 1 e g b — chopMUpPOBATH MPEJACTABICHUS YUYAlIMXCAd O MOHATHSAX oObeMa M IUIOLIAJAM TOBEPXHOCTH, BBIBECTH (DOPMYIIBI
00BEMOB M IIJIOMIAJCH IMOBEPXHOCTEH OCHOBHBIX NMPOCTPAHCTBEHHBIX (UTYp, HAYUUTh pEIIaTh 33dadydl HAa HAXO0XKICHHE OOBEMOB M IUIOLIAJCH
IMOBEPXHOCTEM.

N3ydenne o0beMOB 0000ImIaeT W CHUCTEMATH3UPYET MaTepuasl IUIAHUMETPHH O TUIOMASX Iockux ¢uryp. llpm BeBome ¢opmyn o0beMOB
ucnojp3yercss npuHImn KaBambepu. DTO MO3BOJSET YHUCTO TEOMETPHUSCKUMH METOJaMH, 03  HCIOJIb30BAHUS UHTETpasa 17031
MpeieIbHOTO Mepexoia, HAauTH 00BEMbI OCHOBHBIX MPOCTPAHCTBEHHBIX (PUTYp, BKIIOUAss 00bEM IIapa M ero 4yacTei.

[IpakTryeckas HampaBICHHOCTh OTOW TEMBI OMpeAessieTcss OOJBIIUM  KOJUYECTBOM Pa3HOOOPA3HBIX 337a4 Ha BEIUMCIIEHHE 00BEMOB U
IIJIOIIAIEH ITOBEPXHOCTEH.

IMoBTopenue (20u)CkanspHoe IIPOU3BENIEHUE BEKTOPOB. CBs13p MeXAy KOOpAUHATAMHU BEKTOPOB Y KOOPAMNHATAMUTOYEK.
[Ipocreiiiine 3agaun B KOOpAMHATaX. BelunciaeHwe yriaoB MexAy NpsAMbIMH U mockocTsaMu. [lumunaap. Konye. Yceuénnsiii konyc. Cdepa u
map. YpasHenue cepsl. B3aumHoe pacrnonoxenue cdepbl M miiockoctd. KacarenbHas miaockocte Kk cdepe. [Tnomane cheprr.O6bem
MpsIMOYroJIbHOTO mapajuienenunena.OobeM NpsAMoil HpU3MBI U IMIMHIPA.

O06beM HaKJIOHHOM MPU3MBI, MHpaMUbl, KOHyca.O0beM mapa u miouans chepsl. Llean: noBTopenue u cuctemarusanus marepuaia 11

KJiacca.

Hemun: mnoBroputh U 0000IIMTH 3HAHHWA M YMEHHS, Y4YalUXCA Yepe3 pelleHHue 3aJad [0 CJIEAYIOIIMM TEeMaM: METOJl KOOpJHHAT B
IPOCTPAHCTBE; MHOTOIPAaHHMKH; Tela BpallleHHs; 00bEMbI MHOTOIPAHHUKOB U TEJl BpaILleHHsI

®opMbl U BUABI Yu4eOHOI TesaTebHocTH. OCHOBHOM hopMoii paboThI MO TporpamMme SIBISETCS
YPOK.
Buasbl nesiTeJIbHOCTH: -[I03HABATEIIbHAS;
-yueOHas;
-ppoHTaNBbHAS;
-rpymnmnoBas (mapHasi, *HIUBUIYaIbHO-TPYIIIOBAs); -MHIUBUIYaJIbHAS CAMOCTOSITENIbHAS PaboTa.

Cpox peanusayuu paboueii yueOHOU npoepammsvl — OJIAH yIeOHBIN TO/I.



B nanHOM KItacce BEAYIIUMU Memoodamu 00yuerus IPEAMETY SBISIFOTCS: ® IIOMCKOBBIH,
o OOBSICHUTEIbHO-UIUTIOCTPATUBHBIN ® PETPOTyKTUBHBIN.

Ha ypokax HCHOIB3YIOTCS 21eMeHmbl CIe0yIouux mexHoI02uti: TMYHOCTHO OPUEHTHPOBAHHOE 00yueHHE, 00yUeHNE ¢ IPUMEHEHHEM OIOPHBIX CXEM,
HNKT.Tematuyeckoe niianuposanue ['eomerpusll knace

O01Iee KOJIMYECTBO 4acoB: 68

Ne Tema ypoka Koa- Coaep:xanue ypoka IIporpammuoe u

ypo BO yueOHo- TpeGoBanus K YPOBHIO IOATOTOBKH B

Ka 4acoB MeTOoAnYecKoe coorBeTcTBMU ¢ ®K u PK I'OC
o0ecneyeHune IIpeamMeTHBbIe pe3yabTaThl

MeTto KoopAMHAT B IPOCTpaHCTBE — 15 4

[ToHsATHA OPAMOYTOJIBHON CUCTEMBI

KOOPAMHAT B IPOCTPAHCTBE, KOOPAUHAT 3HATh MOHATHUE MPSAMOYTOJIbHONU CUCTEMBI
[IpssmoyronbHas TOoukH. Pelenne 3a1a4 Ha HaXOXKACHHUE KOOpPJMHAT, CTPOUTH TOUKY, 3Has €€
1 | cucrema 1 KOOPAMHAT TOYKH, YMEHHE CTPOUTh TOUKY | Y4EOHUK, KOOPJIUHATHI
KOOpPJMHAT B I10 33JJaHHBIM KOOPAMHATAM 3aJJaYHUK YMETb IPUMEHSATH IIPU PELLIEHUH 3a7a4
MIPOCTPAHCTBE MOHATHE NMPAMOYTOJIbHON CUCTEMBI
KOOpPJMHAT, TIOCTPOEHHE TOUKHU, 3HAS €€
KOOPJIUHATBI
Koopaunats! Bekropa. Paznosxenue 3HATh MIOHATHE BEKTOPA, KOOPAUHATHI
Koop/uHaThi BEKTOpA [0 KOOPANHATHBIM BEKTOpaM I,j, | yueOHUK, § BEKTOpa, JIEHCTBUS HaJl BEKTOPAMH
2. BexTOpa 1 k.CrosxeHue, BBIUNTaHUEe U YMHOKEHHE T JTAaKTHYECKU I YMETb IPUMEHUTH IIPU PELIeHUH 3a7a4
BEKTOpa Ha 4Kucilo. PaBHbIE BEKTOPBI MaTepuan MIOHATHE BEKTOPA, KOOPAUHATHI BEKTOPA,

NENCTBUS HAJl BEKTOPAMH



Koopnunatsl
3. | BEeKTOpa

CBsi3b MEXIY
KOOpAUHATaMu

BCKTOPOB U
KOoOpAuHAaTaMH
TOYCK

[Ipocreitmme
5. 3a7a4U B
KOOpIMHATAX.

[Ipocreitmme
6. 3aa4 B
KOOpIMHATAX.

Pemrenne 3aga4 Ha pa3ioKeHHE BEKTOPA MO
KOOPAMHATHBIM BEKTOpaM |,], K,CI0KCHHE,
BBIYUTAHUE U YMHOKEHUE BEKTOpa Ha
yucio. KomnHeapHsie 1 KOMILIaHApHBIE
BEKTOPBI

Pabota Hag omumbOkamu. [lousitue paauyc-
BEKTOpa MPOHU3BOJILHOM TOUYKH

IIpOCTpPaHCTBA. HaXO)I(I[eHI/Ie KOOPpAUHATBI
BCKTOpPA I10 KOOpAWHATAM TOYCK KOHIIA U
Haydalia BCKTOpa

Koopaunatsl cepeuHbl OTpe3Ka.
Beluncrnienue QMHBI BEKTOPA 110 €ro
KOOpAMHATaM, pacCTOSTHUS MEXKy JBYMS
TOYKaMHU

Pemenne 3ama4 Ha HaX0XKACHUE
KOOpAHUHAT CEpCANHBI OTPE3Ka,
BBIYUCIICHHUE JJIMHBI BEKTOPA IO €T0
KOOpAHUHATaM

y4eOHUK,
OUOAKTUYCCKUN
MaTepHual

VueOHuK,
JIUIAKTHYCCKHUE

MaTCpHraIbl

yueOHHK.3aJauHU
K

y4EOHHK ,
3aaYHNUK

3HATH [IOHATHE BEKTOpA U JEHCTBUSA HA
HUMH

YMETb IIPUMEHSATH [IPU PELICHUU 3a]a4
IIOHATHE BEKTOPA U JCHUCTBUS HAJl HUMHU

3HATH YTO KOOPUHATHI JIFOOOH TOUKH
pPaBHBI COOTBETCTBYIOIIUM KOOpPJMHATAM €€

paanyc-BeKTOpa, HaXOAUTh KOOPAUHATHI
BEKTOpa

YMETb IPUMEHSATD IIPU PELLICHUY 3a]ad,
YTO KOOPJAUHATHI JIFOOOI TOUKU paBHbI
COOTBETCTBYIOIIUM KOOpJUHATAM €€
paauyc-BeKTOpa, HAX0XKICHHE KOOPANHAT
BEKTOpa

3HATh (POPMYIIBI [T HAXOXKICHHS
KOOpPJIMHAT CEpeANHbI OTPE3KA, JJIMHBI
BEKTOpa I10 €r0 KOOpAUHATaM, pacCTOSHUS
MEXY IByMSI TOUKaMH

YMETh IPUMEHSATH (POPMYIBI A
HaXO0XJACHUSI KOOPJIMHAT CepEeANHbI
OTpe3Ka, JUIMHBI BEKTOPA I10 €ro
KOOpJMHATaM, PacCCTOSHUS MEXY JBYyMsI
TOYKaMU

3HATh (POPMYIIBI 111 HAXO0XKIEHUS
KOOpPJIMHAT CepeANHbI OTPE3Ka, JJINHBI
BEKTOpa 10 €ro KOOpAMHATaM, pacCTOSHUSA
MEX/1y IByMSI TOUKaMH

YMETh PUMEHSTH (hOPMYIIbI JUIS
HaXO0XJACHUSI KOOPIUHAT CEPEANHbI
OTpe3Ka, JUIMHBI BEKTOpa IO €ro
KOOpJMHATaM, paCCTOSHUS MEXIY JByMsI
TOYKaMH MPU PELIEHUU 3a/1a4



10.

KontponsHas
pabota Ne 1
«IIpocrennine
3a/1a44 B

KOOpJMHATAaX).

Yron mexny
BEKTOPAMH.
CkansapHoe
MIPOU3BEICHNE
BEKTOPOB

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB

Brraucnenue
YIJIOB MEXIY
MPSIMBIMU U

MIOCKOCTSIMU

[IpoBepka 3HaHUA, YMEHUN U HABBIKOB IO
TeMe

[TonsTue yrina Mexay BEKTOpamH.
Haxosxenue yria Mexmay BEKTOpamH 1o
ux KoopauHaraMm. Pabora Hax ommbkamu

[TonsTHE CKAJIAPHOTO NPOU3BEACHHUS
BEKTOPOB. /IBe popMysbl HaX0XKICHHS
CKaJISIPHOTO IIPOU3BE/IEHUSI BEKTOPOB.
OcHOBHBIE CBOWCTBA CKAJIIPHOTO
IIPOU3BEACHUS BEKTOPOB

Hcnonp3oBanne CKaasipHOrO
IIPOU3BEACHUS BEKTOPOB IIPH PELICHUN
3a/1a4 Ha BBIYHUCIIEHUE YTJI0B MEKIY ABYMS
MPSIMBIMU, MEXAY IPSIMOM U TUIOCKOCTBEO

y4eOHUK.
3aJJauHUK

y4EOHUK,
muddepeHnupoBa
HHBIN
pa3aaTOYHBIN
MaTepuan

Y4eOHUK,
JIHIAKTHYECKUE
MaTepHuabl

y4eOHUK,
3aJJaYHUK

KOOPAMHAT CEpEIUHBI OTPE3Ka, IJINHBI
BEKTOpa I10 €r0 KOOpAMHATaM, pacCTOSHUS
MEXY IBYMSI TOUKaAMH

YMETh IPUMEHATH (POPMYITBI TS
HAaXO0XACHHs KOOPIUHAT CEPEAUHbI
OTpE3Ka, JUIMHBI BEKTOPA 110 €TI0

KOOpAMHATaM, pacCTOSTHUS MEXKIY JBYMs
TOYKAMH IIPU PELICHUU 3a1a4

3HATH (POPMYIIBI 11T HAXOKICHUS
KOOPAMHAT CEPEIUHBI OTPE3Ka, IITMHBI
BEKTOPA IO €r0 KOOPJAUHATAM, PACCTOSIHUS
MEXIy IBYMSI TOUKAMHU MPU PEIICHUN
3a1a4

YMETb MPUMEHSATH (HOPMYIIBI JUIS
HaxXO0JICHUsI KOOPAUHAT CEPEINHbI
OTpEe3Ka, JUIMHBI BEKTOpA IO €T
KOOpJAMHATaM, PACCTOSTHUS MEXKIY JABYMs
TOYKAMHM MPU PEIICHUH 3a7a4

3HATh MOHATHE ''yroJ MEXIY BEKTOpaMH'
HaXOJIUTh YTOJI MEX]Ty BEKTOpaMHU

YMEeTh IPUMEHSATh MPHU PEIICHUH TOHSATHE
"'yros mMexJ1y BEeKTOpaMu' HaXOJWUTb YroJl
MEX]ly BEKTOpaMHU

3HATh MOHATHE "YTOJl MEXY BEKTOpaMH'"
HAaXOJUTh YTOJI MEXJly BEKTOpaMHU

YMETh IPUMEHSTh MTPH PEUICHUHN 3a7a4
MOHATHE "yroj MeX]y BeKTopaMu'
HAXOJIUTh YTrOJI MEXTy BEKTOpaMHU



11.

12

13

14

15

18

Pemrenne 3agau.

HenTpasibHas
CUMMETpHS U

oceBas
CUMMETpUs

3epKajibHast
CUMMETpUS U
napasieabHbIN
MepeHoc

Pemienne 3amgau.

KoHntponpHas
pabota Nel

« Merog
KOOpAMHAT B
MIPOCTPAHCTBE)

IToasarue
HWJIHHIpA.
IImomans
MMOBEPXHOCTH
HWIMHAPA.

Pemrenune 3ama4q Ha HCIIOJIB30BaHNE TCOpUHU

O CKaJIIpHOM IIPOU3BCACHHUH BEKTOPOB

Pab6ora Hag ommoOkamu. [Torsarue
JIBHOKCHHMS IPOCTPAHCTBA, OCHOBHBIC BUIBI

nBrokeHud. [ToHSATHSA 0CeBOM, 3epKAIbHOM
Y LICHTPAJIbHOW CUMMETPHH,
MapajuieIbHOTO TIepeHoca

Pemenue 3ama4 ¢ MCIoJIb30BaHUEM OCeBOﬁ,

3epKaJbHOM U IEHTPATBLHOW CUMMETPHH,
napajuiesIbHOTO IepeHoca

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

Pemienne 3ama4 Ha UCIIOJIL30BAHUE TCOpUH

O CKaJIIPpHOM IMPOU3BECACHHUHN BEKTOPOB U
ABHUIKCHUU B ITPOCTPAHCTBE

[IpoBepka 3HaHU, YMEHUN U HABBIKOB I10
TEMe

Paznen 2: «[{unuuap. Konyc.

Pab6ora Hax ommmOkamu. [Torsarus

I.II/IJ'II/IH}IPH‘ICCKOﬁ MOBEPXHOCTHU, HUIIUHAPA

U ero 351eMeHTOB (0OKOBOI MOBEPXHOCTH,
OCHOBaHUH, 00Pa3yIOIINX, OCH, BEICOTHI,
panuyca). CeueHus HUIMHIPA

VY4eOHUK,
JIUIAKTHYCCKUE
MaTepUaIbl

VY4eOHUK,
JUJAKTHYCCKUE

MaTCpHraIbl

VYueOHUK,
JUJAKTHYECKUE
MaTepuabl

VYueOHUK,
JOUTAKTUYECKHEe
MaTepuabl

nuddepeHnrpoBa

Husle KUMEI

[ap» -16u.

VY4eOHuK,
JIMJTAKTUYECKUE
MaTepHuaIbl

YIJI0B, IPSIMBIMH U TUIOCKOCTSIMHU
YMETb PUMEHSThH IPU PELICHUU 3a]a4
MIpaBUJIa BEIYMCIICHUS YTJIOB MEXKY YIJIOB,
MPSIMBIMU U TIOCKOCTSIMHU

3HATb NOHATUC ABUXCHUA IPOCTPAHCTBA,
4TO OCHTpaJIbHAasd, OCCBasA U 3CPKaJIbHAasd

CUMMETPHUH U NapAJIJIEIbHBIN IEPEHOC
SIBJISIFOTCS IBUKEHUEM

YMETb IPUMEHSATH IIPU PELLIEHUH 3aa4
MOHATHE JIBUKCHUS

3HATh MPABUJIA U TEOPEMBI 10 TEME
" [IBmoxeHus"

YMETh MPUMEHSTH IPU PEIICHUH 3a71a4
IIpaBHJIa U TEOPEMBI 110 TeMme "' JIBrxkeHus"

3HATH MPaBUJIa U TEOPEMBI IO TEME
" JIBmoxeHus"

YMETh MPUMEHSThH IPU PEIICHUH 3a7a4
MpaBujia U TEOPEMBI 1o TeMe " JBrxeHus"

3HaTh TEOPHUIO 1Mo Teme "JIBrkenus"
YMETh IPUMEHATHh TEOPHUIO HA MTPAKTUKE

3HATh MOHATUE TWJIUH]IPA, SIIEMEHTOB
HWIHHAPA

YMETh NPUMEHATH NTOHATHE LIWIUHIPA,
3JIEMEHTOB LMJIMH/PA IIPU PELIEHUHN 3a1a4



19-
20

21

22-
25

[TonsiTue Konyca.

Tlnomans
IIOBEPXHOCTH
KOHYca.

Y ceueHHbIN

KOHYC.

Cdepa u map.

PazBepTka OOKOBOI MOBEPXHOCTH
nunuHapa. [lnomanas 60KOBOM M MOJTHOM
MMOBEPXHOCTH IWJIMHpa. Pemenne 3anau
Ha BBIYHCIIEHUE IUIOIMAaA OOKOBOM M
MTOJTHOM IMOBEPXHOCTH IIJIMHIPA

Pabota nag ommoOkamu. [loustus chepbr u

1apa u ux 3JieMeHToB (pajauyca,
nuamerpa). [lonsiTue ypaBHeHus
MOBEpXHOCTU. BbIBOI ypaBHEHUS Cephl.
Tpu ciydast B3aMMHOTO PaCIIONIOKEHUS
cdeps! u TUIockocTh. KacarenpHas
IJIOCKOCTH K chepe, ToUuKa KacaHus.
CBOMCTBO M MPU3HAK KacaTeJIbHOU
TUTOCKOCTH K cepe. Pemenne 3amay.
[TonsTHA cdepbl, ONUCAaHHON OKOJIO
MHOTOTpaHHUKA U BIUCAHHON B
MHOTOTpaHHUK. DopMyrna MmiIomaan
cdepsl. Pemenue 3a1au Ha HAXOXKACHUE
rromanu chepol

VY4eOHUK,
JIUIAKTHYCCKHUE
MaTepUaIbl

VYueOHUK,
pa3aaTOYHBIN
MaTepHa

3HATh HAXOX/IEHUE JIEMEHTOB LIWJINH/IPA,
MIOHATHE KOHYca

YMETh IPUMEHSTh YMEHHE HaX0XKIEHUS
AJIEMEHTOB LIWIMH/PA, IOHATHE KOHYCA
IIPU pEUICHUH 3a]1a4

3HATh HMOHATHS CEphl U I1apa, ypaBHEHUE
cdepbl, pacCMOTPETh B3aUMHOE
pacroJjiokeHue cepbl U MIOCKOCTH,
oTIpeieNIeHUE KacaTelIbHOM IIIOCKOCTH K
cdepe, popmyny a1t BEIYUCICHUS
momaau chepol

yMETh IPUMEHSTH MOHITUS CHEphI U 1Iapa,
ypaBHEHHE CHEPHI, b B3aUMHOE
pacrosiokeHue chepbl U MIOCKOCTH,
OTIpeJIeIICHUE KacaTeIbHOM TIIOCKOCTH K
cdepe, Gopmyny 11 BEIUUCICHUS
Iommaau chepsl P PEIICHUH 3a1a4



26-
27

28

39

30

31

32-

Pemienue 3a1a4 Ha
MHOTOT'PaHHHKH,
MUJIMHAP, KOHYC U
mrap.

[ToaroroBka k
KOHTPOJBHOU
pabote

KonTposbHas
pabota Ne
«nmuaap.
Konyc. [Iap»

Pemenue 3agag

Pemenue 3amau

ITousarue o0beMa.

CoBepIlIeHCTBOBAHNE HABBIKOB PEILICHUS
3a1a4y

[ToBTOpeHUE MOHATHI CHEPHI, OMMMCAHHOM
OKOJIO MHOTOT'PaHHUKA U BIUCAaHHOU B
MHOTOTPaHHUK

Pemenue 3aau Ha BOMcaHHbBIE B cepy U
OTIMICAHHBIE OKOJIO Chepbl MHOTOTPAHHUKH
Pemenue 3a1au Ha BOKMcaHHbBIE B cepy U
OTIMICAHHBIE OKOJIO Cepbl MHOTOTPAHHUKH

[IpoBepka 3HaHMI, yMEHU U HABBIKOB 10
TeMe

Pa3BepTka 00KOBOI MOBEPXHOCTU KOHYCA.
[Tnomaas OOKOBOM M MOJTHON MOBEPXHOCTH
KOHyca. Perienne 3a1a4 Ha BBIYUCIICHUE
II01aau O0KOBON U MOJTHON MOBEPXHOCTHU
KOHYyca

[ToBTOpEHUE yMEHUI NPUMEHATH (POPMYJIBI
BBIYMCIICHUI 00BHEMOB U TUIONIAIEH TIpU
pelieHuu 3a1a4y

YyeOHUK,
IUIAKTUYECKHE
MaTepUaIbl

muddepeHnrpoBa
HHble KIIMBI

I/IHI[I/IBI/II[yaJ'IBHBIC
KapTO4YKH

Pasznen 3: «O0beMbl TE» - 174.

ITonsarue o0bema. CBoiicTBa 00BEMOB.

MOHATHE KOHYyca
YMETh MIPUMEHSTh YMEHUE HAXOXKICHUS
9JIEMEHTOB IIMIIMH/IPA, TIOHSATHE KOHYCA
NIPU PEIICHUH 33124 3HATh OHATHUS cepbl
U 11apa, ypaBHEHHE c(epbl, B3aNMHOE
pacmosioxkeHue cepsl U MI0CKOCTH,
OIIpeieIeHNE KacaTeIbHOM TIIOCKOCTH K
chepe, GopMyITy I BEIYUCICHUS
wiomaau chepsl

YMETh IPUMEHHUTH MOHATHUS cephbl U mIapa,
ypaBHEHHE CEphI, B3aHMHOE
pacrosiokeHue chepbl U IIOCKOCTH,
OIIpeIeIICHUE KacaTeIbHOM TUIOCKOCTH K
cdepe, popmyny a1t BEIYUCICHUS
Iomazay chepsl Mpy pelIeHNH 3a1a4

YMeTb IPUMEHATh TEOPETUUECCKUE 3HAHUSA
10 TEMaM IIPU PELIEHUN TPAKTUYECKHUX
3a1a4

YmeTn MPUMCEHATH TCOPCTUYCCKHUEC 3HAHUA
0 TeMaM IpU pCHICHUN NPAKTUYCCKUX
3aga4

YMeTh NPUMEHATh TEOPETUUECKUE 3HAHUS
10 TEMaM IIPHU PEIICHUU TPAKTUYECKHUX
3a1a4



33

O0BéM
PSMOYIOJIEHOTO
napaJuiesienuresa

34

35

36

37

38

39

O0BEM IpsIMOiA
MIPU3MBL.

Teopemsl 00
o0BemMe mpsMoit
MIPU3MBI,
WIAHIPA.

Ob6Bvem
IIPaBUJIBHOM
IIPU3MBI

O6bem uIHHApa

O0Bem
HAKJIOHHOU
MIPU3MBI

O0beM
HaKJIOHHOMU
MIPU3MBI,
MUPaMUIBI U
KOHYCa

Pemenue 3amau
O0beM

Teopema u ciencrsue 06 o0beme
HPSIMOYTOJIBHOTO TapalIeeuIIe Ia.
Pemrenue 3a1a4 Ha BEIYUCIICHUE 00BEMa
HPSIMOYTOJIBHOTO TapaniesenuIeia

Pabota Hag ommbOkamu. Teopema 00
o0beMe npsaMoi pusMbl. Perenue 3amaq
Ha BBIUUCIICHHE 00beMa IPSIMOH TIPU3MBI U
WCIIOJIb30BaHKUE TEOPEMBI 00 00BEME

IIPSAMOM TIPU3MBI

Teopema 06 0ObeMe HaKJIIOHHON TPU3MBI U
ee MpUMEHEHHEe K PEeLICHHIO 3a/1a4
Teopema 06 o6beme nupamuasl. Dopmyna
obbeMa yceueHHOM nupaMusl. Perenne
3aJ]a4 Ha UCTOJIb30BaHUE TEOPEMBI 00
o0beMe MUPaMUIbI U €€ CIEeICTBUS
Teopema 06 o6beme konyca. Popmyna
o0BbeMa ycedeHHOTO KoHyca. Pemenne
3aj]a4 Ha UCTOJIb30BAHUE TEOPEMBI 00
o0bemMe KOHYca U ee CIIEJICTBUS

VY4eOHUK,
JUJAKTHYCCKHUE
MaTepUaIbl

Y4eOHUK,
JHUIAKTHYCCKUE
MaTepHuabl

y4eOHUK,

3HATh MOHATHE 00BEMa Tel

YMETh IIPUMEHSTH MOHATHE 00beMa Tel
IpU PEIICHUH 337124

3HaTh (OPMYIY BBIUMCICHUs 00beMa
NPSIMOYTOJIBHOTO Mapauiesenuea
YMEThb IIPUMEHATH HOPMYITY BEIYHCIICHHS
o0BbeMa IPSMOYTOJIBHOTO
napasuiesieuIe/1a Mpy PeIeHuH 3a1a4

3HaTh (JOPMYIy BBIUUCIEHUS 00BEMa
IIPSAMOM IPU3MBI

YMETh IPUMEHATH (POPMYITy BEIYUCIICHUS
o0beMa npsMOi PU3MBI IPU PELIEHUN

3aja4
3HATH (POPMYITY JIJIsl BEIYUCIICHHS 00beMa
HUAJTMH]Ipa

YMETb MPUMEHATH GOpMYITy AJist
BBIYUCIICHUS 00BeMa IIUITHHIPA

3HaTh (POPMYIy BBIYHMCIIEHUS 00beMa
IIPSAMOM TIPU3MBI

YMETb IPUMEHSATH (OPMYITy BEIUUCIIECHUS
o0bemMa mpsMO MPU3MBI PU PEIIEHUN
3a1a4



40

41

42

43

45

46

47

48

HaKJIOHHOU
MPU3MBI

O0bem nupamMusl

Pemenne 3amauy.
O0BbeM upamMu bl

KonTposbHas
pabora Ned
«O0OBEeMBI TE»

O0bEMm mIapa, u
€ro Jacreu

[Tnomans chepsr

Pemenue 3agag

KontponsHas
pabota No5
aJIMUHUCTPaTUBHA
ST UTOTOBAsI
pabota

[TpoBepka 3HaHUIi, yMEHUI U HABBIKOB I10
TeMe

PaboTa nag ommbOkamu. Teopema 06
oObeMe mapa. Pemenue 3a1a4 Ha
UCII0JIb30BaHKue PopMyIbl oObeMa mapa

Ornpezenenust mapoBOTO CErMEHTAa,
1IapOBOTO CJIOS ¥ IIIAPOBOTO CEKTOPA.
DopMyIbl 1J1 BBIYUCIEHUSI 00EMOB
yacrtel mapa. Pemenue 3anau

[IpoBepka 3HaHWIA, YMEHUI U HABBIKOB I10
TeMe

3aJa4YHHUK

peIICHUC

g depeHnInpoBa
aHeIX KMMoB

VueOHUK,
JUIAKTHYCCKHUE
MaTepuabl

V4eOHUK,
JUITAKTHYCCKHUE
MaTepuabl

middepeHnrpoBa
HHble KUMBI

3HATh (POPMYIIBI 0OBEMa HAKIIOHHOM
MIPHU3MBI, TUPAMUJIBI K KOHYCA

YMETh MPUMEHSTH (OPMYITBI 00beMa
HAKJIOHHOW MIPU3MBI, MTUPAMUIBI U KOHYCA
[IPY PEIICHUH 33149

3HaTh (OPMYJIBI HAX0XKJIEHHUS 0OBbeMa
LUAJIMHIPA. HAKIIOHHON NIPU3MBI, IIMPAMHU/IbI
1 KOHYcCa

YMETb MPUMEHSATH (HOPMYJIIbI HAXOXKICHUS
o0beMa WJIMH]Ipa. HAKJIOHHOW MTPU3MBI,
MUPaMUJIbI U KOHYCA TIPU PEUICHUH 3a/1a4

3HATh (popMyITy 0ObEeMa Iapa u ero yacrei
yMeTh IPpUMEHUTH hopMyiny oObeMa 1mapa
Y €ro 4acTeH IIPU pEeLICHUH 3a/1a4

3HaTh (OPMYIIBI
YMETh IPUMEHSTH (POPMYITBI IPU PEIICHUN
3amadq

3HaTh POPMYIIbI
YMETh PUMEHSTDH (POPMYIIBI TP PEILICHUH
3aja4



NEPIEHAUKYISIPHOCTH MPSIMBIX U
IJIOCKOCTEM, TEOPEMBI O TPEX

nepneHauKyisapax. Pemenue 3anay

[ToBTOpEHUE TEOPUH CKATSIPHOTO

NPOM3BEICHNUS BEKTOPOB. Pemmenne 3anau

[ToBTOpenue Gopmyn miomaaei u muddepeHnupoBa | yMeTh IPUMEHSTH 3HAHUS K PEIICHUIO
00bEMOB MHOI'OI'PaHHUKOB. Perienue HHble KIIMBI 3a1a4

3aj]]a4 Ha HAXOXKJICHHE TUIOIAAeH 1

00bEMOB MHOTOTPaHHUKOB

Pemrenue 3amay mo marepuanam ET'D (1

JaCTH)

Pemrenue 3amau mo matepuanam EI'D (14)

3aKITIOYUTEIBHOE
49- | moBTOpEHHE 20
68 | kypca reomeTpun



Y4eOHO-MeTOoAMYECKOE H MAaTePHAJbLHO-TEXHHYECKOe o0ecneyeHue
o0pa30BaTe/IbHOIO Mpolecca

Jlureparypa
1. T'eomerpust, 10-11: YueOuuk s obmeodpazoBatenbHbiX yupexaenuii / JI.C. AranacsH, B.D.
byry3oB u np. - M.: [Ipocsenienue, 2018
2. Kontponbusie padotsl 10-11 kmacc M. A. Nuenckas, M., [Ipocsemenue, 2018 r.

B nmanHOM Kkiacce BEAYNIMMH Memoodamu 00yYeHuss TPEAMETY SIBISIOTCS: TOWCKOBBIH,
0OBSICHUTEIPHO-UJUTFOCTPATUBHBIN M PENPOIYKTHUBHBIN. Ha ypokax HCHOJB3YIOTCS 2emeHmbl
CeOVIOWUX mexHo102ull: TMYHOCTHO OPUEHTHPOBAHHOE O0y4YeHHEe, OOydeHUEe ¢ MPUMEHEHHUEM
onopubix cxeMm, UKT.

Dopmbl NPOMENCYMOYHOU U UMOS080L AMMECHAYUU.

HpOMe)KYTO‘lHaH aTrTeCraguAa IIPOBOAUTCA B (1)OpM€ KOHTPOJIbHBIX, CAMOCTOATCIBbHBIX pa60T,

TecToB. MTOoroBasi arrectamusi MNpeAyCMOTpPEHa B BHJIE€ aJIMHHUCTPATUBHOM KOHTPOJIHHOMN
paboThI, KOHTPOJIBHOTO TECTHPOBAHHUS.

Inanupyembie pe3yabTaThl H3yueHHs1 yueOHOro Kypca «I'eomerpus»
IMoBTopenue: 10 kiace

IMapa/juieIbHOCTH ¥ NEPHEeHAUKYJISIPHOCTD NPSIMBIX M IJIOCKOCTEH
BbInmyckHUK Hay4uTCS:

. pacro3HaBaTh Ha YepTekax U MOJCISX POCTPAHCTBEHHBIC (JOPMBI,

. COOTHOCHUTbH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300PAKEHUAMU;

. OTHCHIBATh B3aHMHOE pACION0XKEHHE TNPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKJIEHHUS 00 3TOM PaCHOIOKEHHUH,

. AQHAIM3MPOBATh B TPOCTCUINUX CIydasX B3aWMHOE paclojioKeHHe OOBEKTOB B
MIPOCTPAHCTBE;

Buinycknux nonyuum 603mMoiCHOCIb HAYYUMbCSL:

. npoBoOUMb O0KA3AMENbHbIE PACCYHCOCHUSL 8 X00€ PeuleHUs 3a0ay,

. UCNONL308aMb NPUOOPEMEHHbLE 3HAHUSL U YMEHUS 8 NPAKMUYECKOl OessimelbHOCMU U

NOBCEOHEBHOU HCUZHU 051 UCCAeD08aHusl (MOOeNUPO8anUsL) NPAKMUYECKUX CUMYaYull HA OCHO8e
U3YUEHHBIX YOpMYIL U C8OLUCME hulyp.

MHOIrorpaHHUKH:

BhInyCKHUK HAy4IHUTCS:

. n300pakaTh OCHOBHBIE MHOTOTPAHHHKH; BBITIOJHATH YEPTEKHU M0 YCIOBUSIM 33]1a4;

. CTPOUTH POCTEHIITNE CCUEHUS Ky0a, MPU3MBI, THPAMUJIBI;

. pemaTh IIAaHUMETPUIECKHAE W TIPOCTEHIIINE CTEPEOMETPUUYECKIE 3a7aull Ha HaX0XKICHUE
r€OMETPUUYECKUX BEIMYUH ([UTHH, YTIIOB, TUIOIIA IEH);

. WCIIOJIb30BaTh MPHU PEIICHUU CTEPEOMETPUUYECKUX 3a7ad IUIaHUMETpUUYecKue (PakTwl U
METOTbI;

Buvinycknux nonyuum 603mMoiCHOCIb HAYYUMbCA:

. npoBoOUMb OOKA3AMENbHbLE PACCYHCOCHUSL 8 X00€ PeuleHuUs 3a0ay,

. UCNOIb306aMb NPUOOPEeMeHHble 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimeIbHOCIU U
NOBCEOHEBHOUL HCUZHU 0151 UCCTe008aHUs (MOdenuposanus) npaKkmuyeckux cumyayuti Ha OCHoge
U3YUEHHBIX hOpMYNL U colicm8 huyp.

BexTopbl B mpocTpancrse:

BoinyckHUK HaydHUTCS:



. ONEpUpOBaTh C BEKTOpaMH B IPOCTPAHCTBE: HAXOAWTh CYMMY M Ppa3HOCTb JBYX
BEKTOPOB, 3a/laHHBIX TI'€OMETPUUYECKH, HAaXOJUTh BEKTODP, PaBHBIM IPOU3BENCHUIO 3a/JaHHOTO
BEKTOpa Ha YUCJIO;

. IIPUMEHATh NPU3HAK KOMIUIAHAPHOCTU IIPU PELIEHUH 33/ad; PacKIaabIBaTh BEKTOP IO
TPEM HEKOMIUIaHAPHBIM BEKTOpaM.

Buinycknux nonyuum 603modxcHocmy:

. ognademsv  BEKMOPHLIM — MemoooM Ol peuwleHusi  3a0ay HA  BbIYUCIEHUA U
00Ka3amenbCcmed,
. npuobpecmu onvim 6bINOJHEHUsL NPOEKMO8 HA MeMy «NpUMeHeHUe 6eKMOPHO20 Memood
npu peuwlenuu 3a0a4 Ha 8bIYUCTEeHUSL U 00KA3AMENIbCMEay.

11 kaace

Mertoa KoOpaAMHAT B IPOCTPaHCcTBe. /|BUIKeHHS:
BbInyckHUK Hay4uTCS:

. pacKiIapIBaTh BEKTOPHI 110 KOOPAUHATHBIM BEKTOPAM;

. BBIYUCIIATH JJIMHY OTPE3Ka, KOOPAUHATHI CEPEUHBI OTPE3Ka,

. IPUMEHATH (POPMYIIbI CKAJSIPHOTO NMPOU3BEEHUS BEKTOPOB, JUIMHBI OTpe3Ka, KOOpIUHAT
CEpEeMHBI OTPE3Ka IIPU PELICHNUH 3a/a4;

. BBIYUCIIATH YIJIBI MEXIY BEKTOPAMHU, IPSIMBIMU U IIJIOCKOCTIMU,

. BBIIIOJIHATH IOCTPOEHUE (PUTYPBI, CHMMETPUUHON OTHOCUTEIBHO OCH CUMMETPUH,

OCHTpa CUMMCTPHUH, IIJIOCKOCTH, ITPH IMAPpAJICIIbBHOM IICPCHOCE.
Bbll’lyCKHuK nOAYYUM BO03MONCHOCMDb.

. ognademov  KOOPOUHAMHBIM — MEMOOOM  peuleHusi  3a0ay Ha  6bIYUCIEHUs. U
dokazamenbcmeda;
o npuobpecmu Onvlm GvlNOJHEeHUs. NPoekmos Ha memy «lIpumenenue KOOPOUHAMHO20

Mmemooa npu peuteHuu 34044 HA 8bIYUCTEHUS U OOKA3AMETbCMBAY.

Muauuap. Konyce. Hlap:
BeInTyCKHHK HayduTes:
. OTIEPUPOBATh TOHATHUSMHU IIWIMHJIPA, KOHYCAa, YCEYEHHOTOo KOHYyca, cdepsl, miapa,
KacaTelIbHOH IIOCKOCTH;
. BBIYHCIIATH IUIOMIAAN OOKOBOW M TMOJIHOM MOBEPXHOCTH IMIIMHApA, KOHYCa, TUIOMIAAb
cepsl.
BblnyCK’HMK nojayyum BO3MOIHCHOCMDb.
° HAy4umscs pewuantsb 3610611114 HAa KOM6MHQL}MM MHO202PAHHUKOS, L;wzuﬁdpa, KOHYca u
wapa.

O0BeMBI TEII:
BeInmycKHHUK HayduTCs:
. BBIYHCIISITE 00BbEMBI TIPSIMOYTOJILHOTO TMapalljieNienuneaa, npsMoil mpu3Mbl, HUIUHPA,
HAaKJIOHHOW TPU3MBI, MUPaMHIbI, KOHYyCa, IIapa, IIApOBOTO CErMEHTa, IIapoOBOTO CIOS U
IIIapOBOTO CEKTOPA;
Buinyckuux nonyuum 603modiHcHocmby:
. HAYYUmbCsl peulams 3a0a4u HA KOMOUHAUUU MHO20ZPAHHUKOS8, YUIUHOPA, KOHYCAd U
wapa.

Kpurtepnu u HOpMbI OLIEHKH 3HAHUI{, YMeHHUIl M HABBIKOB 00y4YaIOIIUXCSl 10 MaTeMaTHKe.



OneHnnBaHNe TeCTOBBIX 3aJaHNI

KauecTBO 0CcBOEHUSI OtMeTKa 110 5-0aIbHOI
YPOBEHb YCIEIIHOCTH
IPOrPaMMBI LIKaJIE
90-100 % BBICOKUI «5»
66-89 % [MOBBIIEHHBIN &
50-65 % 0a30BbIi «3»
menbine 50 % HIDKe 0a30BOr0 «@»

1. OHeHKa IMHMCbMCHHBIX KOHTPOJIbHBIX pa60T o6yqa10u1nxc;1 10 MaTCMAaTHUKCE.

OTBeT OLIEHNBAETCHA OTMETKOH «5», eciIn:

> pa60Ta BBITIOJIHEHA IMMOJIHOCTBIO,
> B JIOTUYCCKHUX PACCYXKACHUAX U 000CHOBaHHH PCUICHUA HET HpO6€HOB u OI_HI/I6OK;
> B PCIICHUHU HET MATCMATHUYCCKHUX OIINOOK (BO3MO)KHa OJHa HCTOYHOCTH, OIIMCKAa,

KOTOpasa HE ABJIACTCA CICACTBUCM HE3HAHUWA WJIM HCIIOHUMAaHHWA y‘~I€6HOFO MaTepHana).
OTtmMmeTKa «4» CTaBUTCS B CICAYIOIHUX CIy4asax.:

> paboTa BBIMMOJIHEHA MOJHOCTHIO, HO 00OCHOBAHHS IIArOB PEIICHHS HEIOCTaTOYHBI (eciu
yMeHHe 000CHOBBIBATh PACCYXKACHHUS HE SBIISIIOCH CIIEIIHAILHBIM 00BEKTOM IMPOBEPKH);

> JOTMYIIEHbl OJHA OIMMOKAa WJIM €CTh JBa — TPH HENO0YETa B BBIKJIAJKAX, PUCYHKAX,
yepTerkax win rpadukax (eciam 3TH BHABI pabOT HE SBISUIMCH CIEIHATBHBIM OOBEKTOM
MIPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIU.

> JIOTYIIIeHO OoJiee 0AHOM OMMOKK WK OoJiee ABYX — TPEX HEJAOYETOB B BBHIKIAIKAX,
yepTexkax wuiu Tpadukax, HO oOydaronuiics oOnagaer 00sS3aTeNbHBIMU YMEHHSIMHU TIO
MIPOBEPSIEMOM TEME.

OTMmeTKa «2» CTaBUTCS, €CIH:

> JIOTYIIEHBI CYIIECTBEHHBIE OMIMOKM, MOKAa3aBIIMe, YTO OOydarouiuiics He oOiagaet
00s13aTeTbHBIMA YMEHUSMH 110 JTAHHOUM TeMe B TIOJTHOM Mepe.

Yuurenb MOKET TMOBBICUTh OTMETKY 32 OpUITMHAJIBHBIA OTBET Ha BONPOC WM
OPUTHMHAJIBHOE PELICHHUE 3a/1auyd, KOTOPbIE CBUJETEIBCTBYIOT O BBICOKOM MAaTeMaTUYECKOM
pa3BUTUU OOYYAIOIIErocs; 3a pelieHne 0oJiee CIOKHOM 3a7auyu WU OTBET Ha 0o0Jiee CIOKHBIM
BONPOC, MPEJIOKEHHBIE 00YyJalIeMycsl JTOMOJTHUTEIBHO MOCIE BBIMOJIHEHUS UM KaKUX-THOO
JIPYrux 3aJaHuu.

2.0uemca YCTHBIX OTBETOB oﬁyqamumxm mo MaT€eMaTHUKE

OTBeT OLIEHNBAETCHA OTMETKOM «5», eclTi 00yJaronuincs:

> MOJIHO PAcKpBUI COJEpXKaHWE Marepuana B o0beMme, MPEeIyCMOTPEHHOM MpOTrpaMMoil u



y4eOHHUKOM,

> M3JIOKUJ MaTepuall TPAMOTHBIM  SI3BIKOM, TOYHO HCIOJb3YySl MaTEMaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OMPEEeIEHHO JIOTHYECKOM MMOCIIeJ0BATEeIbHOCTH;

> MIPaBWJIbHO BBIMOJIHWII PUCYHKH, YEPTEXKH, TPaAPUKHU, COMTYTCTBYIOIINE OTBETY;

> MOoKa3all yMEHUE WILTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU MPUMEpPaMU, IPUMEHSThH €€ B
HOBOM CUTYallUU MPU BBITOJHEHUH MPAKTUYECKOTO 3aJaHUS;

> MPOJIEMOHCTPUPOBAI 3HAHWE TEOPUM paHee U3YYEHHBIX COIMYTCTBYIOIIMX TEM,
c(OpPMUPOBAHHOCTh U YCTOMYMBOCTH UCIOJB3YEMbIX IPU OTBETE YMEHUI U HaBBIKOB;

> OTBeYaJl CaMOCTOATEIbHO, 6€3 HABOISAIIUX BOIIPOCOB YUUTEIS;

> BO3MOXHBI OJIHa — JIB€ HETOYHOCTHU MPHU OCBEIIEHHUE BTOPOCTEIEHHBIX BOMPOCOB UJIH B

BBIKJIaAKaX, KOTOPBIC YYCHUK JICTKO UCIIPABUII IIOCJIC 3aMCYaHNA YIUTECIIA.

OTBeT OLIEHUBAETCSI OTMETKOM «4», €CIIH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY
«9», HO MPU ITOM UMEET OJAMH U3 HEJJOCTATKOB!

> B H3JIOKCHUU JOIIYHICHBI HeOOJIbIIINE HpO6CJIbI, HEC HCKa3uBHICC MATCMAaTH4YCCKOC
COACPIKAHUC OTBCTA,

> AOMYIICHBI OAWH — JABa HEA0YCTa IMPU OCBCHICHHU OCHOBHOI'O COICpPKaHWA OTBECTA,
MCIIPABJICHHBIC II0CJIC 3aMCUYaHUA YUUTECIIA,

> AOITYIICHBI omunbOKka uan OoJee ABYX HCIOUYCTOB IIPpHU OCBCHICHHU BTOPOCTCIICHHBIX

BOITPOCOB UJIM B BBIKJIAAKAX, JICTKO UCIPABJICHHBIC MTOCJIC 3aMCYaHsA YUUTCIIA.

OTtMmeTKa «3» cTaBUTCS B CICAYIOIHUX Cy4asax.:

> HEIOJHO PACKPBITO COJCpKaHue Marepuaia (CoaepKaHue M3JI0KEHO (GparMeHTapHoO, HE
BCET/a MOCIEeI0OBATENILHO), HO TIOKa3aHO oOIlee MOHUMaHUE BOMPOCa U MPOJIEMOHCTPUPOBAHBI
YMEHHSI, JOCTATOYHBIC JIJIsl YCBOCHUS MPOTpaMMHOTo Matepuana (omnpeneneHbl «TpedoBaHHSIMU
K MaTeMaTH4eCKOM MOrOTOBKE 00YYArOIIUXCs» B HACTOSIIEH MMPOrpaMMe 1Mo MaTeMaTuke);

> HUMCINCh 3aTpyAHCHUA WM OJOIIYIICHBI OHII/I6KI/I B OIpCACICHUN MaTeEMAaTHYECKOM
TEPMHUHOJIOTUH, YEpPTEek,ax, BBIKJIAJKAX, MCIOPABICHHBIE II0CJIE€ HECKOJIBKUX HaBOISAILINX
BOIIPOCOB YUUTEIS;

> oOyyarouuiicss He CHpaBUJICS C TPUMEHEHHWEM TEOPUM B HOBOM CHUTyalluu IIpH
BBITIOTHEHUW TPAKTHUYECKOTO 3aJaHUs, HO BBINOJHWI 3aJaHus 00s3aTeTbHOTO YPOBHSA
CIIOJKHOCTH I10 JaHHOMU TeME;

> Inpru JOCTATOYHOM 3HAHHMU TCOPETUUYCCKOro Marcpuajla BbISBJICHA HCEAOCTATOYHAA
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HABBIKOB.

OT1MeTKa «2» CTaBUTCA B CICAYIOIHUX CIydasax.

> HE PacKphITO OCHOBHOE COJIEpKaHKE YUeOHOTO MaTepHana;

> 0OHApY)KEHO HE3HaHWE YYEHHWKOM OOoJIbIeld WM Hambojiee BAKHOW YacTH y4eOHOTO
Marepuaa,

> JIOTIYIIEHBI OIIMOKK B OMNPEACTCHUM TMOHSATHH, MPH HCIOJIh30BAaHHUH MaTeMaTHYEeCKON

TCPMUHOJIOTUH, B PUCYHKAX, YCPTCIKAX UJIU T pa(I)I/IKaX, B BBIKJIAJIKAX, KOTOPBIC HC HCIIPABJICHBI
IMOCJIC HCCKOJIBKUX HABOAANIUX BOIIPOCOB YUUTCIIA.

Oo0mas kjaaccupukanus oMOOK.

[Ipn oueHke 3HaHWI, YMEHMI M HaBBIKOB OOYyYarOIIMXCSl CJEIyeT YYUTHIBATh BCE OIIMOKU
(rpyObie u HErpyOBIE) ¥ HEAOUYETHI.

3.1. I'pyObIMM cCHHTAKOTCS OIIHOKU



HCE3HAHUC OMPCACIICHNA OCHOBHBIX HOHHTI/Iﬁ, 3aKOHOB, ITpaBHJI, OCHOBHBIX ITOJIOKCHU I

TEOpUH, He3HaHHE (QOPMYJ, OOLIENPHUHATHIX CHMBOJIOB O0O3HAUEHWM BEJIWYMH, €IUHUIl HUX
U3MEpPEHUs;

HE3HAHWE HAUMCHOBAHU SMHHII U3MECPEHUS;

HEYMEHHE BBIICIUTh B OTBETE IJIaBHOE,

HEYMEHHE TPUMEHSTh 3HAHMSI, aJITOPUTMBI JUIS PEIICHHUS 33134,
HEYMEHHE JICJIaTh BBIBOBI M 000OIICHHUS;

HEYMEHHE YUTATh U CTPOUTH IPaPHKH;

HEYMEHHE I0JIb30BaThCs MEPBOMCTOYHUKAMH, YYCOHHKOM H CIIPABOYHUKAMU,;
MOTEPsT KOPHS HIIH COXPaHEHUE ITOCTOPOHHETO KOPHS;
oTOpackiBaHue 0€3 0OBSICHEHUH OJTHOTO U3 HHX;

paBHO3HAYHBIC UM OIIMOKH;

BBIYHCIINTENBHBIE OIINOKY, €CIIM OHU HE SBJISAIOTCS OIHUCKOM;
JIOTHYECKHE OIIMOKH.

3.2. K HerpyObIM omIMOKaM cJe1yeT OTHECTH:

HETOYHOCTHh (POPMYITHPOBOK, ONpPEACTICHUH, MOHSATHI, TeOpUil, BbI3BAaHHAS HEMOJIHOTOMN

OXBaTa OCHOBHBIX IPHU3HAKOB OIPCACIACMOTIO IOHATUA HIIN 3aMCHOM OJIHOTO - IBYX M3 3THX

IIPHU3HAKOB BTOPOCTCIICHHBIMHU,

HETOYHOCThH rpaduka,
HEpaIMOHAIBHBIA METOJ PpEeUIeHUs 3aJa4d WM HEIOCTAaTOYHO MPOJYMAHHBIM IJIaH

OTBCTa (HapymeHI/Ie JIOTUKH, IOAMCHA OTACIIBHBIX OCHOBHBIX BOIIPOCOB BTOpOCTGHCHHI)IMI/I);

HepalMOHAIbHbIE METOIbl PA0OTHI CO CIIPABOYHOMN U JIPYroi TUTEpaTypoil;
HEyYMEHUE pellaTh 3aJa4i, BbIMOJIHATh 331aHUs B 0011[EM BUJIE.

3.3. Hexoueramu SIBJISIFOTCS:

HepalMOoHaIbHbIE PUEMBI BBIYMCIEHUI U TPeoOpa3oBaHUii;
HeOpe)KHOe BBINOJIHEHHUE 3anuceil, yepTexeil, cxeM, rpadukos.



