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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma o yuebnomy npeamery «I'eomerpusi» (6a30BbIi ypoBeHb) Ha YPOBHE
cpenHero o0rero oOpa3oBaHus pa3paboTaHa Ha OCHOBE:
- @enepalbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIFHOIO CTaHIapTa CpetHEro oomiero oopa3oBaHus,
YTBEPKJIEHHOTO IpuKkazoM MuHucrtepcTBa oOpa3zoBanus U Hayku P® ot 17 mas 2012 r. Ne 413
(c m3amenenusiMu u ponosiHeHusMu) (nanee — ®I'OC COO);
- ®epepanbHON 00pa30BaTEIIBFHON MTPOTPAMMEI CPETHETO OOIIEro 00pa3oBaHusl, YTBEPKICHHOMN
npukazom Munucrepcrsa npocsenieHust PO or 18 mast 2023 r. Ne 371;
- Ycraa MBOY «11O Ne 10»;
- OCHOBHO¥ 00pa3oBaTeIbHON MPOTPaMMBI cpeHero obmero oopazoBanus MbOY «11O NelOy;
- Paboueii mporpammer Boctiutanust MBOY «L1O NelOy;
- [lonoxenust o pabouux nMporpaMmax.

OBHIAS XAPAKTEPUCTUKA YYEBHOT' O ITPEJIMETA
«I'eomeTpus»

Pabouass mporpamma ydyeOHoro mnpeamera «l'eomerpus» g oOywaromuxcs 10-11kmaccos
0a30BbIif YPOBEHb COCTABIICHA C YUETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEABABISEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPAJULIUI POCCUIICKOTO 00pa30BaHMsl, KOTOpPbIE 00€CIIeYHBAIOT
OBJIAZICHUE KIIFOYEBBIMH KOMIIETCHIIUSIMH, COCTaBJSIFOIIAMH OCHOBY JIISl  HEMPEPBIBHOTO
o0pa3oBaHUS M CaMOPA3BUTHS, a TakXKe IEJIOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U
M03HABATEIBHOTO pa3BUTUs oOydatomuxcs. B mporpaMme yurensl uaeu u noJsoxxkenus Konuenuuu
pa3BUTHUS MaTeMmaTthyeckoro oOpasoBaHusi B Poccuiickoit @enepamuu. B smoxy mudpooit
TpaHcopManui BceX c@ep YeNIOBEYECKON MAESITeIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOW MOJArOTOBKH. YK€ B IIKOJE MaTeMaTHKa
CIIY’KUT ONOPHBIM IMPEIMETOM JJsl M3Yy4EHUS CMEXKHBIX JUCLUIUIMH, a MOCJIE HIKOJIbl peaabHON
HEOOXOIMMOCTBIO CTAaHOBHUTCSl HETMPEPBIBHOE 00Opa3oBaHME, YTO TpeOyeT MOJHOLCHHON 0a30BOM
00111€00pa30BaTEIbHOM MOArOTOBKH, B TOM YHCIIE M MATEMaTHUYECKOH.

D10 00YyCJIOBIEHO TEM, 4YTO B HalIM [JHU pacTeéT YUCIO MNpodeccuil, CBA3aHHBIX C
HEMOCPEICTBEHHbIM IPUMEHEHHEM MaTeMAaTUKU: U B cdepe HKOHOMMKHM, MU B OHM3HEece, U B
TEXHOJIOTHYECKUX 00J1acTAX, U Aaxe B TyMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr HIKOJIbHUKOB,
IUIL KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAUYUMBIM IIPEIMETOM, PaCILIUPSAETCS.

[IpakTuyeckas MOJE3HOCTb MaTeMaTHUKU OOYyCJIOBJIEHA TEM, YTO €€ IMPEeIMETOM SBISAIOTCS
(GbyHIaMeHTalIbHbIE CTPYKTYpbl HALIEr0 MHUpPA: MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE
OTHOILLIEHMSI OT MPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEJICTBEHHOM OIIBITE, IO JOCTATOUHO CIOXKHBIX,
HEOOXOAUMBIX JUIsl Pa3BUTHs HAay4dHbIX U NPUKIAJHBIX UAeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HaHUH 3aTPyJHEHO NOHUMaHKUE IPUHIUIIOB YCTPONCTBA U UCIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIPUATHE u UHTEpIpeTanus
pa3sHOOOpa3HON COIMATBbHON, 3KOHOMUYECKOH, MOJUTHYeCKOW HH(opManuy, ManodddexkruBHa
MIOBCEJHEBHAS IpaKTHUeCKasl AeATeNbHOCTh. KaX/IoMy uelnoBeKy B CBOEW JKU3HU NPUXOAUTCS
BBIMOJIHATh PACUYEThl U COCTABJIATH AJITOPUTMBIL, HAaXOAUTh M TMPUMEHATh (OPMYJIbI, BIaJIETh
IPAKTUYECKUMU NpUEMaMHU T€OMETPUUYECKMX M3MEpPEHHH U MOCTPOEHUH, 4YHUTaTh HMH(POPMALUIO,
MPEJCTAaBICHHYIO B BUJIE TAaOIUII, UarpaMM M I'padHKOB, KHUTh B YCIOBUSIX HEONPEAENEHHOCTH U
MOHMMAaTh BEPOSATHOCTHBIN XapakTep CIIy4aifHbIX COOBITHHA.

OnHOBPEMEHHO C pacHIMpeHrneM cep MpUMEHEeHHs MaTEMAaTUKU B COBPEMEHHOM 001IIeCTBE BCE
60Jiee BXXHBIM CTAHOBUTCS MAaTEMAaTHUYECKUN CTUIIb MBILUIEHUS, IPOSBIISIIOIIUICS B ONpeIeIEHHBIX
YMCTBEHHBIX HaBblKaX. B mpolecce H3ydeHuss MaTeMaTHKH B apceHal NPUEMOB U METOMOB
MBIIIUIEHHUS YE€JIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKIMS U JelyKIus, o0oOmieHue u
KOHKpETH3alus, aHalu3 M CHHTE3, KIacCUpHUKAIMig U CUCTeMaTH3alus, aOCTparupoBaHUE U
a"asorusi. OOBEKTH MaTEMAaTHUECKUX YMO3AKIIOUSHHUH, TpaBUiIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTMYECKMX MOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHsS (OpPMYIUPOBATh,
00OCHOBBIBATh M JIOKa3bIBATh CY)KJCHUS, TEM CaAMBbIM Pa3BUBAIOT JIOTHUYECKOE MbIIUIeHUE. Bemymas
POJIb IPUHAUIEKUT MaTEMAaTUKE U B (POPMUPOBAHUM aJITOPUTMHUYECKON KOMIIOHEHTbI MBIIIJICHUS U



BOCIIMTaHUH yMeHI/IfI ﬂeﬁCTBOBaTL 0 3aJlaHHBIM aJIrOpUTMaM, COBCPHICHCTBOBATH MU3BCCTHBLIC U
KOHCTPYHpPOBaTh HOBBIE. B mporiecce perienus 3a1a4 — OCHOBOM yueOHOM AeSTeIbHOCTU Ha ypOKax
MaTEMAaTUKH — PA3BUBAIOTCA TAKIKC TBOPUYCCKAA U MPUKIIIaJHAA CTOPOHBI MBIIIJICHUA.

OOyuenne MmareMaTHKe 1aET BO3MOXHOCTD Pa3BUBATh Y 00YJAIOIIUXCS TOUHYIO, PALIMOHATBHYIO
1 MH()OPMATHBHYIO peub, YMEHHE OTOMpaTh HauboJee MOJXOJAIINE S3bIKOBBIE, CUMBOJINYECKHUE,
rpa(bnqecm/le CpeaAcCTBa I BBIPpAXKCHUS CY)KIIGHI/If/'I W HarjsiaHoro ux npeacTaBJICHUA.

Heo0xoamMbIiM KOMITIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHHUH SBIISIETCS 001IIee
3HAaKOMCTBO C MECTOJaMH IIO3HaHUA HeﬁCTBHTCHBHOCTH, NpeaACTaBJICHUEC O NPEAMETC U MCETOHaX
MaT€EMaTHUKU, HX OTIUYHUA OT MCTOHOB OPYrux CCTCCTBCHHBIX W T'YMAHUTAPHBIX HAaYK, 00
0COOEHHOCTAX MNPUMCHCHUA MATCMATHUKU JId PCHICHUSA HAYYHBIX WM HNPUKIAAHBIX 3adady. Taxknum
o0pa3oM, MaTeMaTn4ecKkoe 0Opa3oBaHWE BHOCUT CBOHM BKJIAJ B (hOpMHUPOBaHME OOIIEi KyIbTypbl
JeIoBeKa.

W3yueHne MaTeMaTHKH TaKXe CIIOCOOCTBYET OJCTETHUECKOMY BOCIUTAHHIO YEJIOBEKa,
IMOHUMAHHUIO KPAaCOThI U U3AIICCTBA MATEMATHYCCKUX paCCY)KI[CHI/II\/II, BOCIHIPUATHUIO TCOMCTPHUICCKUX
($hopM, YCBOEHUIO UAEH CHUMMETPHH.

HEJIX U 3AJAYN U3YUEHUSA YYEBHOT' O ITIPEJIMETA «TEOMETPUSI»

BaxxHocTh y4eOHOTO Kypca TeOMETpHH Ha YPOBHE CpEeOHEro oOIero o0pa3oBaHUs
00ycoBJeHa MPAaKTUYECKON 3HAUMMOCTBIO METAIIPEIMETHBIX U ITPEIMETHBIX PE3YAbTATOB O0OyUESHHS
reOMETPUM B  HANpPaBIEHWH  JIMYHOCTHOTO  Pa3BUTUS  oOydaromuxcsi, (HOpMHUPOBAHUS
(YHKIIMOHATBPHOM MaTeMaTU4YeCKOW TIpaMOTHOCTH, HW3YYEHHUs JPYrMX Y4eOHBIX JUCIHILIMH.
Pa3Butne y 06yqa}onmx0ﬂ IMpaBUJIBHBIX Hpe)ICTaBJ'IeHI/II\/'I O CYIIHOCTH MW TIPOHUCXOKIACHUHN
TrCOMETPHUICCKUX a6CTpaKHHﬁ, COOTHOHICHUHN PCAJTBbHOI0 M HACAIBHOI'0, XapPaKTEPE OTPAXKCHUMA
MaTeMaTUYEeCKON HAYKOM SBJICHUHN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU B CUCTEME HAYK
U POJIM MaTEeMaTHYeCKOTO MOJEIMPOBAHMUS B HAyYHOM MO3HAaHHM U B TNPAKTUKE CIHOCOOCTBYET
(hopMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS yUaIIUXCs, a TAK)KE KaYeCTB MBILIICHUS, HEOOX0JUMbIX
JUI aJjafTallid B COBPEMEHHOM 00I1IeCTBE.

l'eomerpust sBiseTcs OTHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpETHEro oOIero
o0Opa3oBaHus, TaK Kak 00eCreurBaeT BO3MOKHOCTb U3yYeHHSI KaK IUCLIUIUINH €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH, TaK U TYMaHUTaPHOU.

Jloruueckoe MbIUIeHHE, GOPMUPYEMOE IPU U3YUYEHUU OO0YJaIOIIMMUCS MOHSATHIHHBIX OCHOB
TF€OMETPHUH U MOCTPOSHUM IEMOYKU JIOTMUYECKUX YTBEPKAECHUN B XO0J/€ PEIICHUS F€OMETPHUUECKUX
3a/1a4, yMEHUE BBIIBUTATH U OMPOBEPraTh I'MIIOTE3bI HEMOCPEACTBEHHO UCIIOJIB3YIOTCS MIPH PEIICHUN
3a/la4 eCTECTBEHHO-HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTSIX
JesITeNbHOCTH 4YesoBeka. OpueHTalus 4eJoBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOAUMOE
YCIOBUE €r0 COLMANBHOTO OBbITHS, opMa OTPaKEHUS OKPYKAIOIIETO MHUpPA, YCIOBHUE YCHEIIHOTO
MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus AeiicTBUTENbHOCTH. OniepupoBaHre MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00bEIUHSET pa3Hble BUABI YU€OHOW M TPYAOBOW NEATEIbHOCTH, SBISETCS OJHUM H3
npodeccHoHAIbHO BaXKHBIX Ka4eCTB, MOITOMY aKTyalbHa 3a7ada (OPMHUPOBAHUS Y 00yUaArOMINXCS
MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUIAHOCTH OOPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO
KOMITOHEHTA B MOJATOTOBKE K MPAKTUYECKON JESITETbHOCTH IO MHOTUM HAIPaBICHUSM.

[lenb ocBOoeHUs TTporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpOBHE OOy4EHHUS —
oOmieoOpa3oBarenbHOe W OOIIEKYJbTYpHOE pa3BUTHE OOydaroUIMXcs uepe3 obOecredeHue
BO3MOHOCTH TMPUOOPETEHUS U HCIOJNBb30BAHMSI CUCTEMATHMUECKUX T€OMETPHUECKUX 3HAHWA U
NEeUCTBUM, crienu(UUHBIX TeOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJOJDKEHUS 00pa3oBaHMsI IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIH30BAHHEM I'€OMETPUH.

[IporpamMma no reoMeTpun Ha 6a30BOM YpOBHE TpeHa3HAUYEHA JJisi 0Oy4JaroIuXcs cpeHei
IIKOJIbI, HE WCIHBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYAHEHHH Ha YypPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH O0OIIHeE
MaTeMaTHYeCKHE YMEHUs, CBSI3aHHBIC CO CHEIM(PHUKON T€OMETPUH M HEOOXOTUMBIC IS KU3HH B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb H3YyYHTh T'€OMETpHUIO Oojiee
rIyOOKO, €clM B JajdbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKUX 3HAHUAX B
npoheccHOHaTbHON IS TEILHOCTH.

JloCcTKkeHHe 1eId OCBOEHHUSI MPOrpaMMbl OOECIEYMBACTCS PEIICHHEM COOTBETCTBYIOIIUX
3anau. [lpuopurerneiMu 3amauamMu ocBoeHust kypca «l'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHUE IPEICTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPhl U OCO3HAHUE

€€ B3aMMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (dopMHUPOBaHKE MPEICTABICHUS O MHOTOTPAaHHUKAX M TEJIaX BpPalleHUs KaK O BaXKHEHIIINX
MaTEeMaTHYEeCKUX MOJICISIX, TO3BOJISIONINX OIMUCHIBATh W HW3Yy4aTh pa3HbIC SIBICHUS
OKPY’KaIOILIEr0 MUPAa;

e (¢dopMHUpOBaHME YMEHHUs paClo3HaBaTh Ha UYEpPTEkKaxX, MOJCNISIX W B PeaJTbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJAJCHHE METOJaMU pelIeHHs 33Jad Ha IOCTPOEGHHS Ha  M300paKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUE YMECHHS ONIEPUPOBATH OCHOBHBIMH MOHITHSIMHA O MHOTOTPAaHHHUKAX U TEJIaX
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

® OBJAJICHHE AITOPUTMAMHU PEIICHHsS OCHOBHBIX THIOB 3adad; (HOPMUPOBAHHE YMEHUS
MPOBOJUTHh  HECJOXHBIE  JIOKA3aTelbHBIE  PACCYy)KJIEHUS B XOJE  PEIICHUS
CTEepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJAECP KaHUEM;

® pa3BUTHE HHTEUIEKTYaJIbHBIX U  TBOPYECKHX  CHOCOOHOCTeH  oOyuarouiuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (QopmupoBanue (yHKIMOHAIHLHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX KU3HEHHBIX CHUTYyallUsIX W MPU HU3YUYEHUU JAPYrUX YUeOHBIX MPEAMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEN, POPMYIHPOBAThH UX HA S3bIKE TEOMETPUU
U CO3/1aBaTh Fr€OMETPUYECKHE MOJIEIH, TPUMEHATh OCBOCHHBI N'€OMETPUUECKHI anmapar
JUIA pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJady, HUHTEPIPETUPOBATH U OILICHUBATH
MOJIy4Y€HHBIE PE3YJIbTAThI.

OTnUYUTEeNIbHON 0COOCHHOCTBIO MPOTPaMMBbl SBJISIETCSI BKIIOUYEHHE B KypC CTEPEOMETPHUH B
Hayajie ero M3y4eHWs 3ajay, pelraeéMblX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUSA, U OIpPEIeIEHHBIM
o0pa3oM opraHu3oBaHHas padOTa HaJl HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET MPOTEKaHUE UHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET
K JAIIbHEUIIEMY U3Y4EHUIO MIpeIMEeTa.

[Ipenmourenue oTAA€TCA HArISAHO-KOHCTPYKTMBHOMY METOAYy OOydeHus, TO €cCTb
TEOPETUYECKUE 3HAHUS HUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-TPAKTUYECKOM
JesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUM Yy yJalluXcs B Kypce CTepEeOMETPUHN
MPOBOJMUTCS 3a CU€T pelIeHHs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB W 3aqady Ha
OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a MPOBOAMTCS C OMOPON Ha
HarJITHOCTb, a ONEPHPOBAHUE 00Pa30M — B YCIIOBUSAX OTBIEUYEHUS OT HATIIATHOCTU, MBICICHHOTO
M3MEHEHHUS €r0 UCXOJHOIO COACPIKAHMSL.

OcHoBHBIE  cojepkaTenbHble JuUHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«Muororpannukny», «[IpsiMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena Bpamenus», «BekTopsl u
KOOPJUHATHI B IPOCTPaHCTBEY». POpMUPOBAHUE JIOTUUECKUX YMEHHI pacipeIeNiieTcsi He TOJIbKO 10
COJIepKaTeIbHBIM JIMHUSAM, HO U TIO TOJIaM OOy4YeHHs Ha YPOBHE CpEeIHEro 001ero oopazoBaHusl.



Coneprxanue 00pa3oBaHusl, COOTBETCTBYIOIIEE MTPEIMETHBIM pe3yIbTaTaM OCBOCHUS pabodeit
IPOrpaMMBbl, paclpeneNéHHbBIM 0 ToAaM OOY4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI
OBJIAJIECHUE TE€OMETPUUYECKMMM IOHATUSAMU M HABBIKAMHU OCYIIECTBISAJIOCH IOCIEAOBATEIbHO U
MOCTYIATENbHO, C COOMIOACHUEM MTPUHIUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHHUS BKIIOYAIINCH
B OOIIYI0 CHCTEMY I'€OMETPUYECKUX IPEACTABICHUN OOy4aromuxcs, pacluiupss U yriayomnss e€,
00pasyst MPOYHbIE MHOKECTBEHHBIE CBS3H.

BOCIIUTATEJIbHBINA MIOTEHIIUAJ YYEBHOI'O IIPEJMETA «I'eomeTpusi»

* YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHUH MEXIy YUYMUTEIEM U €ro y4eHHUKamH,
CTMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUSATHIO YYAIIUMHUCS TPeOOBAaHUI M MPOCHO yduTens depes
KUBO JAMajor, IpUBJIEYEHNE UX BHUMaHUS K 00CyX/1aeMOl Ha ypoke MH(OpMallUY, aKTUBHU3ALIHIO
UX MO3HABATEIbHOM JIEATEIbHOCTH Yepe3 HCIOJIb30BAHNE 3aHUMATENbHBIX 3JIEMEHTOB, HICTOPUI U3
KU3HU COBPEMEHHUKOB;

* MPUMEHEHHE B XOJI€ YpOKa MHTEPAKTHMBHOI'O B3aMMOJECHCTBHUS OOydaromuxcs (AMCKYCCHH,
YpOK - JIeJIoBasi Urpa, rpymnnoBas padoTa WM padoTa B mapax u Aap.);

* MpoBe/eHuEe Y4eOHBIX (OJMMIHUA/AbI, MACTEP-KJIACCOB U Jp.) M y4eOHO pa3BJIEKaTENIbHBIX
MEpOTIPUATHH (TYpHUPBI, BBICTABKH TEMaTHUYECKOTO PyYHOTO TBOPYECTBA (M3rOTOBJIEHHUE MOJEIEH,
PUCYHKOB U TIP.) U Jp.);

* wucnonb3zoBanne MKT u AucTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH OO0y4YeHHs
(IporpaMMBI-TpEHAXEPbI, TECTHl B AEKTPOHHBIX MPUIIOKEHUAX, MYIbTUMEIUNHBIE TPE3eHTallNH,
Hay4YHO-TIONYJISIpHbIE TIepeadu, GpuabMbl, 0Oydaronue cailTbl U IPOrpaMMBbl, YPOKU OHJIAlH, BUIEO
JIEKIMH, BUACO KOHPEPEHIIUH U JIp.);

* HCIIOJIb30BaHHWE BOCIMTATEIbHBIX BO3MOXKHOCTEH cojaepkaHMsl yueOHOro MpeaMeTa yepes
JEMOHCTPALMIO JETSAM IPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOTO IOBEACHHUSA, IPOSIBICHUS
YeJIOBEKOII00Us M J00pOCEeplIeUHOCTH, IEPEBOJ] COACP)KAaHUS C YPOBHSA 3HAaHMM Ha ypOBEHb
JIMYHOCTHBIX CMBICJIOB, BOCHPHUATHE LIEHHOCTEH 4Yepe3 moAdOp COOTBETCTBYIOIIMX TEKCTOB JUIs
YTEHUs, 3a/1a4 JJIs PEIIeHUs], TPOOJEMHBIX CUTYallUil A7l 00CYKAEHUS B KJIacce, aHaJIN3 IOCTYIKOB
Jrozel, ucTopuil cy1e0, KOMMEHTApUU K IPOUCXOASIIUM B MUPE COOBITUAM U JP.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuyenue reomerpuun otBoautcs 2 yaca B Heaento B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JiBa rojia ooydenus - 102 yueOHBIX yaca.

Y‘{EBHO-METOI[I/I‘{ECKI/Iﬁ KOMIIJIEKC
10 xnacc
Maremaruka: Anrebpa W Hayajga MaTEMaTHYeCKOro aHaim3a, reomerpus. I'eomerpus.- AO
«U3narensctBo «lIpocsemenne»/ Aranacsu JI.C., byryzos B. ®@., Kanomues C.b. u npyrue

11 xnacc
MaremaTuka: Anrebpa M Hayaja MaTeMaTHM4YeCcKOro aHaiu3a, reoMmerpus. [eomerpus.- AO
«MznarensctBo «IIpocBemmenney/ Aranacst JI.C., byrysos B. @., Kagomues C.b. u npyrue

COJEPKAHUE YYEBHOT' O KYPCA

10 KJIACC
IIpsiMmble U JIOCKOCTH B NPOCTPAHCTBE
OcHoBHbIE TIOHATHUS cTepeoMeTpun. Todka, mpsiMasi, TUIOCKOCTh, TPOCTpaHcTBO. [loHsTHE 00
AKCUOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3auMHoe pacrnonioxkeHue MpsIMbIX B IMPOCTPAHCTBE: IEPECEKaroluecs, MapajulelibHbIe U
CKpemuBawIuecs: mnpsaMble. [lapannenbHOCTh TpsMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:



napajuieJbHbIE MPSAMbIEC B MPOCTPAHCTBE; MAPATIIETBHOCTh TPEX MPAMBIX; MAPATIICIbHOCTD MPSIMOM
U TUIOCKOCTU. YTJIBl C COHAINPABICHHBIMU CTOPOHAMM; YroJ MEXAY IMPSMBIMU B MPOCTPAHCTBE.
[TapannenbHOCTh NJIOCKOCTEN: MapajulesibHbIE IJIOCKOCTH; CBOKMCTBA MAPAJUIEIBHBIX IJIOCKOCTEH.
[Ipocreiiiue mpOCTpAaHCTBEHHBIE (QUIYyphl HAa ITUIOCKOCTH: TETpadaAp, KyO, Mapaliesenurie];
IMOCTPOEHUE CEUCHUM.

[lepneHUKYISIPHOCTD MPAMON U TUIOCKOCTH: MEPIEHAUKYISPHBIC MPSIMbIE B TIPOCTPAHCTBE,
MpsIMBIE MapajuieNbHbIE U MEPIICHIUKYIISIPHBIC K TUIOCKOCTH, PU3HAK MEPIIEHIUKYIISIPHOCTH TPSIMOM
U TUIOCKOCTH, T€OpeMa O MPSMOU MEePIEeHAUKYISIPHON TIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIroJl
MEXKIy HpsIMOM M IUIOCKOCTBIO; JBYTPAaHHBIM yroj, JIMHEHHBIM yroa JBYTPaHHOIO YIJIA.
[lepnenaukynsip ¥ HaKJIOHHBIC: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10
IJIOCKOCTH, TPOEKIUs (UTYpHl Ha TJIOCKOCTh. llepmeHAuKyaspHOCTh IUIOCKOCTEH: TpU3HAK
MEPIEHANKYISIPHOCTH JIBYX INIOCKOCTEH. TeopeMa o TpEX nmepneHauKyispax.

MHOrorpaHHHMKHU

[TonaTre MHOTOTrpaHHMKA, OCHOBHBIE JIEMEHTHI MHOTOIPAaHHUKA, BBIMYKJIbIE U HEBBITTYKIIbIC
MHOTOTpaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronapHas npusma; TpaHU U OCHOBAHHS
MIPU3MBL; TIpsiMasi U HAaKJIOHHAs TPU3MbI; O0KOBasl U MOJIHAs MOBEPXHOCTh Mpu3MEIL. [lapannenenunes,
MPSIMOYTOJIBHBIM TapajUIeNIeuIiel U ero cBoiictBa. [lupamuma: N-yroigpHas mupamuaa, TpaHd U
OCHOBaHHWE MHUPAMHJIbI; OOKOBas W TOJHAS TIOBEPXHOCTh MHPAMHJBI; TPABWIbHAS M YCEUEHHAS
nupaMuia. DIEMEHTHI TPU3MbI U TUpaMuIbl. [[paBuiIbHBIE MHOTOTPAHHUKH: TIOHSITHE MPABHIIHHOTO
MHOTOTpaHHUKA;, TMpaBWIbHAS TpU3Ma W TPaBWIbHAs TUPAMHIa; TPaBWIbHAs TPEYroJbHas
MUpaMU/JIa U PAaBIIIbHBIN TeTpadp; Ky0. [IpeacraBieHue o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdID,
noaeKa’ip U ukocasap. CedeHust NpU3MBbl U TUPAMUIBL.

CummeTpusi B NIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMuAax, Napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncienue »ieMeHTOB MHOTOTPAaHHUKOB: pEOpa, mauaroHamu, yriel. [Lmomanbs GokoBoi
MMOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIIAb OCHOBAHUH, TeopemMa 0 OOKOBOM
MMOBEPXHOCTH MpsSMON mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH MPABWIHHOM
MUpaMHIbl, TeoOpeMa O Iiouaan ycedéHHon nupamusl. [loustue 06 o6véme. OOBEM nupaMubl,
MIPU3MBI.

[TogoGuble Tenma B mpocTpaHcTBe. COOTHOLIGHUS MEXIYy IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

11 KIIACC

Tesia BpanieHus

Hunuaapudeckas TMOBEPXHOCTh, OOpa3yrolue UWIMHIPUYECKONH MOBEPXHOCTH, OCh
UWIMHAPUYECKON MoBepXHOCTU. Llumuuap: ocHOBaHUS U OOKOBasi HOBEPXHOCTh, 00pa3yromas U OCh;
I0[a1b OOKOBOM M MOJIHON MOBEPXHOCTH.

Konunueckass HOBEpXHOCTh, 00pa3yrollne KOHUYECKOH TIOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKoii moBepxHocTu. KoHyc: ocHOBaHME U BepIlIMHA, 00pa3yrolas U 0Ch; IUIOIIas> OOKOBOM U
MOJIHOM TMOBEPXHOCTH. YCEUEHHBI KOHyC: OOpa3yroliue U BBICOTA; OCHOBaHHS M OOKoOBas
IOBEPXHOCTb.

Cbhepa wm map: ueHTp, paauyc, IuUaMeTp; IUIONMIAAh MOBEPXHOCTH cdepbl. Bianmmuoe
pacmoiokeHue cdepsl U MIOCKOCTH; KacaTenbHas INIOCKOCTh K cdepe; Tiomanb chepsl.

N3o00pakenue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka nUIuHApa U KOHYCA.

KoMOuHaru ten BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTICAHHBIN OKOJIO chephl;
cdepa, BIrucaHHas B MHOTOTPAHHUK, UJH TEJIO BPaIllEHUSI.



[Tonsitne 006 o0béme. OcHOBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO MapauiesienuIeaa u caeacTBus u3 He€. O0bém mmnmuHapa, konyca. O0bEM 1mapa u
Iomaab chepsl.

[TonoOusie Tena B mpocTpaHcTBe. COOTHOIIEGHHMS MEKIY IJIOMIAIIMHU IOBEPXHOCTEH,
00BbEMaMu TOOOHBIX TEII.

Ceuenust nuauHApa (MapayuieabHO U EPIEHINKYIISIPHO OCH), CEUYEHHS KOHYyca (TapaielbHOe
OCHOBAHUIO U IPOXOJIILEe Yepe3 BEPILNHY), CEUEHUs 11apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bextop Ha miockocty U B npocTpaHcTBe. C0KEHUE M BBIYMTAHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha uucio. PasnoxkeHue BekTopa 1O TpEM HEKOMIUIAHApHbIM BekTtopaM. [IpaBuio
napajuienenunena. Pemienue 3aaay, CBA3aHHBIX C MPUMEHEHUEM IPAaBHII JEUCTBUN C BEKTOpPaMH.
[IpssMoyromnpHas cucrema KOOpaAnMHAT B IpocTpaHcTBe. KoopaunaTe! Bekropa. [Ipocrenmue 3anaun
B KOOpJMHAaTaX. YTos Mexay Bekropamu. CkaliipHOe Npou3BeAeHNE BEKTOPOB. Brruncinenue yrios
MEXAY MPAMBIMH U INIOCKOCTIMHU. KoopIMHATHO-BEKTOPHBII METO/ ITPH PEILIEHUU T€OMETPUUYECKUX
3ajad.

INIJTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHI

JIMIHOCTHBIE pPE3YJIbTaThl OCBOCHHUS WPOTpaMMbl y4eOHOTO TpeameTa «Maremarnkay
XapaKTEePU3YIOTCSI:

I'paxnanckoe BocnuTaHue:

cOPMUPOBAHHOCTHIO  TPAKIAHCKOM  MO3MIMH  oOydarolmerocs Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIEeCTBa, MPEICTABICHWEM O MaTEeMaTHYEeCKUX OCHOBAX
(G YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHHM, MPOIEAYP IPaKIaHCKOTO O0IIeCTBa (BHIOOPHI,
OTIPOCHI U TP.), YMEHUEM B3aMMOJCHCTBOBATH C COLIMAIBLHBIMA MHCTUTYTaMU B COOTBETCTBHUHU C UX
(GYHKIUSAMHE 1 HA3HAYEHUEM.

IIaTpuoTnyeckoe BocIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKON T'pa)KAAHCKOW UICHTHYHOCTH, YBAKCHHS K MPOIJIOMY U
HACTOSIIIEMY POCCUHCKONW MaTEeMaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSM POCCHUHCKUX
MaTEeMaTHUKOB M POCCUHCKON MaTeMaTH4eCKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTHKEHHH B
JPYrux HayKax, TEXHOJOTHUAX, chpepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHMEM  JYXOBHBIX IIEHHOCTEM  pPOCCHICKOrO  Hapoja; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEJIEHUS, CBS3aHHOTO C MPAKTUYECKUM HPUMEHEHHEM
JOCTHMKEHUM HAyKH W JAEATEIbHOCTHIO Y4YEHOT0; OCO3HAHMEM JIMYHOTO BKIaJa B IOCTPOCHHUE
YCTOWYMBOTO OYIyIIEro.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHPY, BKJIIOYasl SCTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHW, pPacCyXIEHUN;, BOCHPUUMYHMBOCTHIO K MAaTeMaTUYECKHUM acIleKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS PUMEHSATh MaTeMaTHYEeCKHe 3HAHHsI B MHTEpecax 3J0POBOTO U
0e3omacHOTO 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO (3I0pOBOE MUTAHHE,
cOamaHCHPOBAHHBIN PEKUM 3aHITHUI U OT/IBIXA, PETyIsipHast (PU3HUECcKas aKTUBHOCTH); GPU3UUYECKOTO
COBEPIIICHCTBOBAHUS, TIPU 3aHIATUSX CIIOPTHBHO-03I0POBUTEIHHON IS TENEHOCTHIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPYZLY, OCO3HAHUEM LIEHHOCTH TPYOI00US; HHTEPECOM K pa3IMyHbIM chepam
npoecCHOHANBHON JeITENbHOCTH, CBA3aHHBIM C MaTEMAaTUKON M €€ MPUIOKEHUSMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIiei nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HCHHBIE
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY 00pa30BaHHIO U caMO0OOpa30BaHUIO HA
MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PELICHUM MPAKTUYECKUX 33734
MaTeMaTH4YeCKON HalpaBJIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO JKOJIOTUYECKOH KyJAbTYPHl, TNOHUMAHHEM BIHUSHHUA COIMAIBHO-
SKOHOMHYECKHX IIPOLECCOB HAa COCTOSIHUE IPUPOJHOM M COLUMAIBHOM Cpeabl, OCO3HAHHUEM
rJ1I00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOo0IieM; OpHUEeHTAIlMe Ha IPIMEHEHHE MaTeMaTHYECKIX
3HAaHMUW JJIs peuIeHust 3a/1a4 B 00J1acTU OKpYy’Karollel cpefbl, INIAaHUPOBAHUS MTOCTYIKOB U OLEHKU
MX BO3MOYKHBIX MOCJEICTBUIN AJI1 OKPY)KAIOLIEH CpeJibl.

ILleHHOCTH HAYYHOI' O O3HAHUSA:

c(OpPMUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 0OLIECTBEHHON MPAaKTUKH, TOHUMaHUEM MaTeMaTUYECKO HayKH Kak c(epbl UeI0BEUECKON
NEeSITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl Pa3BUTHSI IIUBIIIM3ALIMN; OBJIQJICHUEM SI3bIKOM
MaTeMaTUKd W MaTeMaTU4YecKOoW KylIbTYpol KaK CpEeICTBOM TIO3HAHHS MHpPA; TOTOBHOCTHIO
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JeSITeIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
MerTanpeMeTHbIE Pe3yIbTaThl OCBOCHHS NPOTPaMMBI yaeOHOTO TpenMeTra «MaTeMaTHKay)
XapaKTePU3YIOTCS OBIIQJICHUEM  YHUBEPCATBHBIMH  HO3HAGAM EbHbLIMU oeticmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCAIbHLIMU — pe2yIsmUHbIMU
oelcmeusmu.
1) Vuueepcanvuvie nosmasamenwvhvle oeticmsus, obecneuusarom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECco8 00y4aroumuxcsi (0ceoenue Memoo0o8 NO3HAHUSL OKPYICAIWe20 MUupda,
npUMeHeHUe 102UeCKUX, UCCAe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHghopmayuet).
Ba3oBble JJornueckue neicTBus:
® BBUIBJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC NPU3HAKH MATEMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUH MEXIY MOHATHIMH, (OPMYIUPOBATH ONPEICICHHUS TMOHATHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMK, OCHOBAHHS Ui 0000IICHUS U
CpaBHEHWMSI, KPUTEPHH IPOBOIUMOTO aHAJIH3a,
® BOCIpPUHHMAThH, (OPMYIHUPOBATH M IPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIC H
OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIE;

® BBIIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEYMs B (hakTax,
JIAHHBIX, HAONIOJICHUSX W YTBEPXKICHUSAX; TpeiaraTh KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHH;
e JeNaTh BBIBOJIBI C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYeHUH, yMO3aKIIOUEHHUH 0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENIHHO MOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (TpsSMbIe U
OT MPOTUBHOTO), BBHICTPAWBATh APTYMEHTAIIMIO, IPUBOJIUTEH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBHIBOJIBI,

e BBIOMpATH CIIOCOO pelieHus yueOHOM 3aauu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHHUS,

BBIOMpATh HanOoJIee MOIXOISIINN ¢ YIETOM CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPUEB).
ba3zoBble uccienoBare/ibCKue 1eMCTBUA:



®  UCIOJB30BATH BOMPOCH KaK MCCIEI0BATEIbCKUIA HHCTPYMEHT MO3HAHUS; (POPMYIHUPOBATH
BOMPOCHI, (PMKCUPYIOIIUE MMPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh UCKOMOE U JaHHOE,
(bopMUpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIHIO, MHEHHE;

® TPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA  OKCIEPUMEHT, HCCIECJOBAHUE TIO
YCTAaHOBJICHHIO OCOOEGHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHHUS, Ipolecca,
BBISIBJIICHUIO 3aBUCHUMOCTEH MEXIy 00bEeKTaMU, SBICHUSIMH, TIPOLIECCAMH;

®  CaMOCTOATENBHO (POPMYITHPOBATH OOOOIIEHHUS U BBIBOJIBI TI0 Pe3yabTaTaM MPOBEIEHHOTO
HAOJIOIEHUS, WCCIEIOBAaHMS, OIICHWBATh JIOCTOBEPHOCTh NOJYYEHHBIX pE3yJIbTAaTOB,
BBIBOJIOB U 00OOIIEHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MPEIIOIOKEHUS O
€r0 pPa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

®  BBIIBIATH JeQUINTH HHOOPMAINH, TAaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC M IS
peleHus 3a/1a9u;

e BEIOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB PA3NWYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UpPOBATh W HWHTEPIPETHPOBATH WHPOPMAIUIO DPA3TUYHBIX BUAOB U (POpPM
MPEICTaBIICHHS,

® CTPYKTYpUpOBaTh HWHPOPMALMIO, TIPEACTaBIATH €€ B  Pa3NIW4yHbIX  (opMax,
WJUTIOCTPUPOBATH TpadudecKi;

® OIICHMBATh HAAEKHOCTH WHPOPMANMU MO CaMOCTOSITENBHO C(HOPMYIHpPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHUKamueHwle Oelicmeus, 006ecneyusarom c@opmuposanHoCcmy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0wmenne:

® BOCIpPUHMMATh M (OPMYJIHUPOBATH CYXJEHUS B COOTBETCTBHU C YCIOBHUAMHU U LEISAMHU
0OI11eHNUs; SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUKY 3pEHHS B YCTHBIX M TUCbMEHHBIX
TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY peLICHUs 3a/Jaud, KOMMEHTHUPOBAThb I0JIyYEHHBIH
pe3yibTar;

e B X0/€ OOCYXIEHMs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXAAaeMOMl TeMbl, POOIEMBI,
pelaeMoi 3a/laud, BbICKa3bIBaTh UJEHU, HAILIEJICHHbIE HA MOMCK PELICHUS; COIOCTABIATh
CBOM CYXKIECHHUS C CY)KICHUSIMHU JIPYTUX YYaCTHUKOB JHUajiora, 0OHapyK1UBaTh pa3jindyue U
CXOJICTBO TIO3ULMHI; B KOPpPEKTHOH (¢opme (GOpMyIHpOBaTh pa3HOINIACHsl, CBOHU
BO3PAKEHMUS,;

® [PEICTaBIATh PE3yJbTAaThl PEIICHUs 3a7ayM, SKCIEPUMEHTa, UCCIIEAO0BaHMs, MPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € Y4YETOM 3ajad Ipe3eHTaluu |
0COOEHHOCTEH ayJUTOPUH.

CoTpyannuecTBo:

® [IOHMMAaTh M MUCIOJb30BATh MPEUMYIIECTBA KOMaHIHOW U MHAMBUIYAIbHON paboThl Ipu
pemieHNH y4eOHBIX 3ajay; MPUHUMATh 1I€Jdb COBMECTHOM NEsATEeIbHOCTH, IUIAHMPOBATH
OpraHu3allMl0 COBMECTHOM paboThl, pacHpefensTb BUAbI pPabOT, JOroBapHBATHC,
o0CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IaTh MHEHHS HECKOJIBKUX JIFO/IEH;

® y4yacTBOBaTh B I'PYNIOBBIX (Gopmax paboThl (00CyXkeHHs, OOMEH MHEHUH, «MO3TOBbIE
LITYPMBI» U UHBIE); BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATh CBOU JACUCTBUS C
JPYTUMH 4YJI€HAMH KOMaHJbl; OIEHUBATh KAUeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT IO
KpUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYuusepcanvnvie pecynamuensie Oeticmsus, obecneuugaiom Gopmuposanue cMulCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.



Camoopranmsanms:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33]auH, BBIOUPATh CIOCO0 PEIeHUs C y4ETOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALINH.

CaMOKOHTPOJIb:

e BJAJETh HABBIKAMU MO3HABATEIBHON peIIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHIMA
Y MBICIIUTENBHBIX TPOLIECCOB, MX PE3YJIbTaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yIbTaTa PELICHNs: MaTEMaTHYECKON 3ajauy;

® [peABHUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IPHU PEILIEHUU 3aJauyd, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HallJEHHBIX
OLLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

®  OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa L€ U YCIOBUSIM, OOBSICHITH IPUUMHBI JOCTHKEHUS
WIM HENOCTHKEHUS Pe3ybTaTOB JIEATEIbHOCTH, HAXOJIUTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJbTATHBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPsMasi, TUIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPHH M CJCJCTBHS W3 HHUX TPU PEIICHUH TeOMETPUYICCKHIX
3ajad.

OnepupoBaTh MOHATUAMU: MAPALICITBHOCTE M MIEPICHIUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHIE PSIMBIX M ITDIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATHIMU: IBYTPaHHBINA yroJl, TPaHU JIBYrPaHHOTO yria, pedpo IBYrpaHHOTO
yria; TMHEWHBINA YroJl IBYrPaHHOTO yIila; TpalycHas Mepa IBYrPaHHOTO yIia.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHHK, BBITYKJIBI ¥ HEBBITYKIBIH MHOTOTPAaHHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, PaBHIIbHBI MHOTOT PAaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHUIBI MHOTOTPDAaHHHMKOB (ITUpaMHa; TpPU3MA, MPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuunupoBaTh MHOTOrpaHHHUKH, BRIOUPAsi OCHOBAHHMS JIJIsl KilacCU(UKAIUK (BBITYKIIbIC U
HEBBINYKJIBIE MHOTOTPAaHHHWKH; MPaBUJIbHBIC MHOTOTPDAHHHMKH, TIPSMbIC W HAKJIOHHBIC TPU3MBI,
napajuIeIICUIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYyIIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHSTH MPHUHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIB3YS METO/ CIIC/IOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBINOJHSITH (BBIHOCHBIC) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Perrate 3aaun Ha HaXOKJCHUE TEOMETPUYECKUX BEIUYMH MO 0OpasiamM WM aJrOpUTMam,
MIPUMEHSISl U3BECTHBIC aHATMTUYCCKUE METOJIbI TIPU PEIICHUU CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
Ha BBIYKCIICHUE PACCTOSHUI MEXy JBYMS TOYKAMH, OT TOYKH JIO MPSAMOM, OT TOYKHU JI0 TIOCKOCTH,
MEXIY CKPEUIUBAIOIIUMUCS TPSIMbBIMHU.

Pematp 3amaun Ha HaXOXKJEHUE TE€OMETPUUYECKUX BEIMYUH MO OOpas3lamM WM alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIC AaHATTUTHYECKHUE METO/IbI TIPU PEIICHUU CTaHAAPTHBIX MaTeMaTUYECKUX 3a/1a4
Ha BBIYHCIIEHUE YIIIOB MEXK/Ty CKPEITUBAIOITUMUCS TIPSIMBIMU, MEXKIY MPSIMOU U MIIOCKOCTHIO, MEKTY
MJIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boruncnsate 00bEMBI M TIJIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, MUpaMHia) C
npuMeHeHHeM (OpPMYI; BBIYUCISATH COOTHOIICHUS MEXIY IUIOIMAIIMU MOBEPXHOCTEH, 00bEMaMHU
MO0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATUSAMHU: CHUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATE U HHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[Ipumenste reomerpuueckue (GakTbl IS PEHICHUS  CTEPEOMETPHUYECKUX  3ajad,
MPEIOJIaralInX HECKOJIBKO [IaroB pemeH s, €CIIM YCIOBHs IPUMEHEHHS 3a/IaHbl B IBHOH (GopMme.

[IpumeHsaTh mnpocTeliline NpPOrpaMMHBIE CPEICTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHsTh NOJTy4YEHHbIE 3HAHMA Ha MpaKTHUKE: aHAIM3UPOBATh pEajbHbIE CUTyallud U
MIPUMEHSTh U3YUECHHbIE TIOHATHUS B MPOIIECCE MOMCKA PEIICHUs MaTeMaTHUeCKu COPMYIUPOBAHHOMN
po0IeMbl, MOJICIUPOBATh peaJIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, UCCIEA0BaTh MOCTPOCHHbIE
MOJIENIM C HMCIOJIb30BaHUEM T'€OMETPUUECKHUX MOHSITUH M TEopeM, ammapara aiareOpbl; peliaTh
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOKJICHUEM T'€OMETPUUECKUX BEIHUNH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: LHWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yollne HUIMHAPHIECKON
MOBEPXHOCTU, HUIIUMHAP, KOHUYCCKasd IIOBEPXHOCTD, 06pa3y}0mne KOHUYECKOU MMOBEPXHOCTHU, KOHYC,
chepudeckas MmoBepXHOCTb.

Pacmo3naBate Tena Bpamenust (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYYCHHUSI TEJT BpAI[CHUS.

KnaccudumupoBaTs B3auMHOE pacnoiokeHue chepbl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CErMEHT, OCHOBAHHWE CErMEHTAa, BHICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHME IIAPOBOI0O CJIOSA, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M MJIOLIAAM TIOBEPXHOCTEH TeNl BpalleHHs, T€OMETPUUYECKUX Tel C
MpUMEHEHHEM (OPMYIIL.

OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIA OKOJIO CeEphI;
cdepa, BiMcaHHasi B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BbIyncnsaTe COOTHOLICHHS MEKY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TIOTOOHBIX Tell.

N300paxkate u3ydyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInoyiHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYpP: BHUJ
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, MHTEPIPETUPOBATh M MPeoOpa3oBhIBAaTh MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInoyHATE AeUCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKMH CBOWCTBAMU OHHU 00Ja1aIo0T.

[TpuMeHsTh MpaBUiIO MapasuieNenunena.

OnepupoBaTh MOHATUSMU: JEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrod MEXKIy BEKTOpPaMH, CKalIpHOe
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOPOB M MPOM3BEIEHHE BEKTOpPa HA YMCIO, YTOJ MEXKIY BEKTOPAMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIABIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.



[IpumensTe reomerpuueckue (GakTbl IS PEHICHUS  CTEPEOMETPHUYECKUX  3ajad,
MPEIoJaralInX HECKOJIbKO IaroB peleH s, €CIIM YCIOBHs IPUMEHEHH 3a/IaHbl B IBHOH (Gopme.

Pemate npocreiliine reoMeTpudecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOJa.

Pemrate 3amaun Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHUMM UM HAaxOXKJEHUE
r€OMETPUUECKUX BEJIMYUH MO oOpasuaMm WM alropuTMaMm, NMPUMEHSS M3BECTHbIE METOJbI IPU
peLIeHNH CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpuMeHATH nDpoOCTEHIINE MHPOTPAMMHBIE CPEACTBA W AIEKTPOHHO-KOMMYHUKAIL[MOHHBIE
CUCTEMBI IIPH PEUICHUHU CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATh TOJIydCHHBIE 3HAHWA HA NPAKTUKE: AHAIM3UPOBATh DPEAIBbHBIC CHTyallUd U
MIPUMEHSTh U3YUECHHbIE TIOHATHUS B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHUeCKU CHOPMYIUPOBAHHOMN
po0IeMbl, MOJICIUPOBATh peaJIbHbIE CUTYallUM Ha SI3bIKE T€OMETPUH, MUCCIEA0BaTh MOCTPOCHHbIE
MOJIENIM C HUCIOJIb30BaHUEM TI'E€OMETPUYECKUX MHOHSATHM M TEeopeM, ammapara anreOpbl; pemarb
MIPAaKTUYECKHE 3a7a4H, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUYECKUX BEIUYMH.

OPI'AHM3AIIMS TPOEKTHOM M YYEBHO-UCCJIEJOBATEJIBCKOM
AEATEJBHOCTHU OBYUYAIOLIIUXCSA
[IpoexTHO-HUCCIENOBAaTENBCKAS JEATEIHFHOCTH OTHOCHTCS K 00JIACTH JIETCKOW CaMOCTOSTEIILHOCTH,
OCHOBBIBACTCA Ha MHTECPECCAX MKOJIbHUKOB, IPUHOCUT UM YIOBJIICTBOPCHUEC, a 3HAYUT, IUYHOCTHO-
OpPMEHTHpOBaHa Ha Kaxzaoro pebdenka. Ocoboe 3HaueHHWE MPOEKTHO-UCCIIEI0BATEIbCKON
NEeSITEeIbHOCTH B HAYaJbHOW IIKOJIE 3aKJII0YaeTCs B TOM, 4TO B €€ MpOIlecce OHHM MPUOOpPETaroT
COLIMANIBHYIO MPAKTUKY 32 MpeesiaMu IIKOJIbI, aAaTUPYIOTCS K COBPEMEHHBIM YCIOBUSIM KU3HU.

Llesb10 NPOEKTHOM AeATEIbHOCTH SBJISIETCH:
e @OpMHUPOBAHHE AKTUBHOW CAMOCTOSITEILHON M MHUIMATHUBHOW MO3UIIMM YYaIIUXCS B
YUEHUH.
e dopMupoBaHUE YHUBEPCATBHBIX YICOHBIX TCHCTBUH.
e Pa3BuTuHe MO3HABATEIHLHOTO UHTEPECA YYAIIUXCSI.
e Peanuzanus npuHLMIIA CBA3H 00YUYEHUS C HKHUSHBIO.
TemaTHKka NPOEKTOB
[IpakTryeckas HalpaBICHHOCTh B U3yYCHUH IT'€OMETPUU

[IpakTHyeckue NpUIIOKEHUs NTapajljIeIorpaMMa 1 €ro BUJI0B
[IpakTHueckoe NpUMEHEHNE T€OMETPUH

[IpakTyeckoe NpUMEHEHNE IPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB.
IIpakTnyeckoe npumeHenue reopemsl Iudaropa

Paccrosinue Mexy 3amedareabHbIMU TOYKaMH B TPEYTOJIbHUKE
Pemenune reomeTpuueckux 3a1ad ¢ IOMOIIBIO CETOK

Pemenune reoMmeTpuueckux 3a1ad ¢ NPaKTUYECKUM COJIEPKaHUEM
Pemienne reoMeTpruyeckux 3a1a4 CpeCTBAMU AJIreOpbl U TPUTOHOMETPUHN
Teopust OTHOCUTEIBHOCTH U TEOMETPUS

Touxa ®epma-Toppuuemin

@urypsl NOCTOSAHHOMN WHUPUHBL. TpeyroyibHuK PEro.

@®paxranbHas FeOMETPUs

@paxranbl: F€OMETPUS IPUPOBI U UCKYCCTBO

OneMeHTH! (paKkTaIbHOIM reoMeTpun

BexkTop po3bl BETpOB

Bexkropsl



BekTopsl B pelieHnn reoMeTpUYECKUX 3a/1a4

[IpumeHeHne BEKTOPOB B MPUKIAIHBIX HAYKaX.

[IpumeHeHre BEKTOPOB K PELICHUIO 33134

[IpumeHeHne BEKTOPOB MPU 10KA3aTENbCTBE TEOPEM U PELIEHUH 3a/1a4.

BU/bI JEATEJIBHOCTHU OBYYAIOIIUXCH, HAITPABJIEHHBIE HA
JOCTUXEHUE PE3YJIBTATA

AXTyanu3upoBaTh (PaKThl U METOMBI INTAHUMETPHH, PEIIEBAHTHBIE TEME.

[omy4ats mpeacTaBIeHust O MPOCTPAHCTBEHHBIX (PUTYpax, pa3dUparh MPOCTEHIINE MpaBmiIa
n300pakeHust 3TUX QUryp.

N300paxkaTh NpsAMYIO U TJIOCKOCTh Ha PUCYHKE.

PacriozHaBaTh MHOTOTrpaHHUKH, MUPaMUY, KyO, Ha3bIBaTh UX AJIEMEHTHI.

JlenaTte puCyHOK KyOa, MMpaMubl, HAXOAUTh OLIMOKN B HEBEPHBIX N300paXKEHUSIX.

3HAKOMHUTLCS C CCUCHUAMMU, C METOJOM CJICAOB; MCIIOJIB30BATh JId NOCTPOCHHA CCUCHHA
METO/1 CJIE/I0B, KPATKO 3aMKChIBATh IIArd OCTPOCHUS CEUEHMS.

PacriozHaBath BUJ ceueHUs U OTHOLLIEHHH, B KOTOPBIX CEYEHHUE JIEIUT pedpa Kyda, HaX0AUTh
IIOLIA/1b CEYECHHUS.

Hcnonws3oBath moo0ue Mpyu perieHny 3a1a4d Ha TOCTPOSHNUE CEYCHU.

3HaKOMUTBCSI C AKCMOMAaTHYECKUM MOCTPOEHHUEM CTEPEOMETpPUH, C aKCMOMaMH CTepeoMe-
TPUHU U CICACTBUAMU U3 HUX.

NnmrocTpupoBaTh akCHOMBI PUCYHKaMH M IIPUMEPAMHU U3 OKpYXKarollel 00CTaHOBKU

AKTyaJ'II/ISI/IpOBaTI) (i)aKTI)I 1 METOJbI INTAHUMCETPHHU, PEJICBAHTHBIC TEMC, ITIPOBOAWUTH aHAJIOTMH

[lepeuncnsaTb BO3MOXHBIE CHOCOOBI PACIOJIOKEHHUST JBYX NPSIMBIX B IPOCTPAHCTBE,
WUIIOCTPUPOBAaTh HUX Ha mnpumepax JlaBaThb ompeneneHUe CKPEIIUBAIOMIMXCS — MPSIMBIX,
dbopMynupoBaTh MPHU3HAK CKPEUIMBAIOUIUXCA MPSAMBIX M MPUMEHSITh €ro NpU PEIIeHUH 33434y
PacnioznaBate mpusmy, Ha3bIBaTh €€ 31eMeHThl .CTpOUThH CeueHusl MPU3Mbl HAa TOTOBBIX YepTekax
JlepeuncnsiTh BO3MOKHBIE CHOCOOBI B3aWMHOTO PACHOJOKEHUS TNPSAMOM U IUIOCKOCTH B
MIPOCTPAHCTBE, MPUBOAUTH COOTBETCTBYIOIIME MPUMEPHI U3 pealibHOM ku3HN J[aBaTh onpejaenaeHue
MapajuiebHOCTH NPSIMONH U TUIOCKOCTH POpMYyIUpPOBaTh MPU3HAK MMAPAIICIIBHOCTH MPSIMON H
IUIOCKOCTH, YTBEP)KICHHE O TMpsIMOW MepecedeHHs] JABYX IUIOCKOCTEH, MPOXOASIINX uepe3
napajuieNibHble mpsiMble PemaTh mpakThyeckue 3afadd Ha MOCTPOEHUE CEUYEHUN MHOTOIPaHHHUKA
OOBACHATH CiIy4au B3aUMHOTO PACIOJIOKEHUS MIIOCKOCTEN

JlaBaTh onpeienieHre napauieIbHbIX MIIOCKOCTEH; IPUBOIUTH IPUMEPHI U3 PEAIbHOM KU3HU
U OKpYKarolel 00CTaHOBKHU, HILTIOCTPUPYIOIIKE NapauIeTbHOCTb IJI0CKOCTEH.

Hcnonb3oBaTh MpU3HAK MAapaIEIbHOCTH JBYX IUTIOCKOCTEH, CBOMCTBa MapajlielbHbBIX
IJIOCKOCTEH MpU pelIeHn  3a/1a4 Ha MMOCTPOECHHE.

OOBACHATb, YTO HAa3bIBACTCSA MMAPAICIBHBIM TPOEKTUPOBAHUEM M KaK BBITIOJIHACTCS
MIPOEKTHPOBaHKUE (PUTYP HA MIOCKOCTb.

N300paxkaTs B mapamieabHONU IPOEKIUN PA3INYHbIE TEOMETPUYECKUE (PUTYPHI.

MonenupoBaTh peaibHble CHUTYyallUM Ha $3bIKE T'€OMETPUHU, HMCCIEN0BAaTh MOCTPOCHHBIE
MO/IENIH C UCTIOJIB30BAHUEM I'€OMETPUUYECKUX MMOHSITHUM.

Hcnonp30BaTh NMpu pelIEHUH 3aJad HAa MOCTPOEHUE CEUECHUU MOHATHE MapajlIeIbHOCTH,
MIPU3HAKU U CBOMCTBA MapalIeNbHBIX MPSIMbIX Ha TUIOCKOCTH

AxTyanu3upoBaTh (GakThl U METOJbl TUIAHUMETPHH, pPEeBAHTHBIE TEME, IMPOBOIHUTH
aHAJIOTHH.

OOBACHATh, KaKOW yroJl Ha3pIBaeTCS YIIIOM MEXIY IEePECEKAIONUMUCS TPSMBIMH,
CKPEIMBAIOIIMMUCS IPSIMBIMH B IPOCTpaHCTBE . J[aBaTh onpeneneHne nepneHaAnKyaspHbIX TPSIMbIX
U TIPSIMOH, MEPIEHAUKYISIPHOH K MI0CKOCTH HaXoauTh yriisl MEX Iy CKPEIIHMBAOIIIUMHUCS MPSIMBIMH
B kyOe u mupamujae [IpuBOAUTH MpUMEpHI U3 PEANbHON JKU3HU M OKpYXKArolled 0OCTaHOBKH,



MJUTFOCTPUPYIOLIUE NIEPIEHAUKYIIAPHOCTD MPSMBIX B IIPOCTPAHCTBE U NEPIEHAUKYIIPHOCTD IPIMOU
K IUIOCKOCTHU

@opMyIMpOBATH IPU3HAK MEPIECHANUKYIAPHOCTH NPAMOUA U IUIOCKOCTH, IIPUMEHATH €0 Ha
MPAKTUKE: OOBSCHATH MEPIEHANKYIIPHOCTh pedpa Kyba M JHaroHaiM ero rpaHd, KOTOpas ero He
COJICPKUT, HAXOUTD JJTUHY TUAroHaiu Kyoa.

BeruncisaTe BBICOTY NMPAaBUIBHOM TPEYrOJIBHOW M NMPABHIBHON YETBIPEXYTOJBHON MHPAMULL
o JyInHaM peodep

Pemrare 3a1aun Ha BBIYKUCIICHNUS, CBA3aHHBIE C NIEPIEHANKYIISIPHOCTBIO MPSMOM U INIOCKOCTH,
C UCTIOJIH30BAHUEM IIPU PEIICHUH INIAHUMETPUIECKUX (aKTOB U METOZ0B OOBICHSATD, YTO HA3BIBAIOT
MIEPIEHIUKYJIIPOM U HAKJIIOHHOM U3 TOYKH K IUIOCKOCTH; IIPOEKIIMEN HAKIIOHHOM Ha IUIOCKOCTh

OOBACHATD, UTO HAa3bIBAETCS PACCTOSIHUEM: OT TOUKH J10 IJIOCKOCTHU; MEK/Y apajljieIbHbIMU
IJIOCKOCTSIMH; MEXAY IPSAMOM M IApaUIEIbHOM €M IUIOCKOCTBIO; MEXKJY CKpPEIIHMBAIOLIIUMUCS
MPSIMBIMU

Haxoauts 3Tu paccTosSHUS B IPOCTHIX CIIydasiX B KyOe, Mupamuae, pusMe.

MopennpoBaTe pealbHbIE CUTYallMM Ha SI3bIKE I€OMETPHUM, HCCIEN0BAaTh IOCTPOCHHBIE
MO/IENH C UCIIOJIb30BAHNEM I€OMETPUUECKUX ITOHATHMN.

Hcnonb3oBaTh npu pelieHUH 3ajad Ha MOCTpoeHue ceueHunit Teopemy Iludaropa, cBoiicta
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

JlaBaTh omnpezeneHue yriia MKy MpsIMOM U TUIOCKOCThIO, (GOPMYIUPOBATh TEOPEMY O TPEX
MEePIEeHIUKYIIApax U 00paTHYIO K HEH.

Haxonute yron Mexay npsiMoil U IUIOCKOCTBIO B MHOTOI'PAaHHHKE, PACCTOSIHUE OT TOYKH JI0
MIPSIMOM Ha IUIOCKOCTH, UCIIOJIb3Ys TEOPEMY O TPEX MEPIEHIUKYIIAPAX

[IpoBOANTH Ha YEPTEXKE MEPIEHIUKYISIP: U3 TOUKH HA MPAMYIO; U3 TOYKH Ha INIOCKOCTb.

JlaBaTh OIpenencHue IBYTPAHHOIO YIJIa U €r0 3JIEMEHTOB

OOBACHATH PAaBEHCTBO BCEX JIMHENUHBIX YIVIOB JBYTPAaHHOI'O YIJja.

HaxonuTh Ha uepTexe IBYTrpaHHBINA yroi Ipu pedpe mupamMuibl, IPU3Mbl, Iapajuieenunesa.

JlaBaTh OIpeneIcHNE yria MEKIy IIOCKOCTSAMH .

JlaBatb onpenenenue U GopMyaMpoBaTh NPU3HAK B3aMMHO NEPIEHIUKYIISPHBIX III0CKOCTEN
HaxonuTe yriel Mexy INIOCKOCTAMH B KyOe U ITMpamMuie

Hcnonp30BaTe NpU  PEIICHWH 3alad OCHOBHBIE TEOPEMBI W METOJbl IUIAHUMETPHH
MonennpoBaTh pealbHbIE CUTyallud HA SI3bIKE T€OMETPUH, UCCIEN0BATh IMOCTPOCHHBIE MOJIEIN C
HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATUHM VCrosib30BaTh NP pELIEHHH 3aad Ha MOCTPOCHHE
CCUEHUI COOTHOILIEHUS B IIPAMOYIOJBHOM TPEYrOJIbHUKE

JlaBaTh ompenelieHue IapajllesIeNuIea, PAclO3HaBaTh €r0 BHJBI M H3y4aTb CBOMCTBA
JlaBaThb omnpejeneHre MMpaMuibl, paclio3HaBaTh BUAbI IUpaMui, GOpMyIupoBaTh CBOiicTBa pédep,
IpaHel U BBICOTHI IIPABWIILHOW MUPaMUIbI

HaxonuTh mionaap NoaHON U G0KOBOM NOBEPXHOCTH MUPAMU/IbI

JlaBaTh ompejesieHuEe yCEUEHHOM NHMpaMUbl, Ha3blBaThb €€ 3IEMEHTHL. dDopMyiInpoBath
TEOpeMy O IIJIOMIa N OOKOBOM MOBEPXHOCTH MPABIILHON YCEUEHHON MUPaMUJIBL.

Pematp 3a7aun Ha BBIYKCIICHNE, CBA3aHHbIE C TUPAMUIAMHU, a TAK)KE 3aJa4l HA IOCTPOCHUE
CCYCHU.

JlaBaTb onpesiesieHre NPU3Mbl, paclio3HaBaTh BU/IbI IPU3M, H300paXkaTh IPU3MbI Ha YEPTEXKE.
HaxonuTh miomnaap NOIHON Ui OOKOBOM MOBEPXHOCTH MPU3MBI.

N3yuaTh cooTHOMEHNs Diinepa i yncia pédep, rpaHell U BepIIMH MHOTOTPaHHUKA.

W3y4ate BUIbI IPAaBUIBHBIX MHOTOI'PAaHHUKOB, X HAa3BaHMSI U KOJIMYECTBO IPAHEH.

N3yyaTe CHMMETPHUIO MHOTOT'PAHHUKOB.

OOBACHATH, KaKM€ TOYKM HA3bIBAIOTCA CHUMMETPUYHBIMM OTHOCHTEIBHO JAaHHOW TOYKH,
NPSIMOM MJTH MJIOCKOCTH, YTO Ha3bIBAIOT EHTPOM, OCBIO HIIH IJIOCKOCTBbIO CUMMETPHUH (PUTYpBI.

[IpuBOAUTH IPUMEPBI CUMMETPUUHBIX (QUTYP B apXUTEKTYpPE, TEXHUKE, TPUPO/IE.

MogenupoBaTb pealbHbIE CUTYyallMM Ha S3bIKE I€OMETPUH, HUCCIEN0BATH IOCTPOCHHBIE

MOJCJIN C UCIIOJIB30BAHUEM I'COMCTPUICCKUX HOHHTHﬁ, HCIIOJb30BAaTh HOII06I/IC MHOT'OI'PpaHHHUKOB



AxTyanu3upoBaTh (HaKThl ¥ METOAbI IUIAHUMETPHH, peleBaHTHbIE TeMe OObBACHATH, Kak
U3MEPSIIOTCA OOBEMBI TEJ, MPOBOJS AHAJIOTHIO C H3MEPEHHUEM IUIOMIAAEeH MHOTOYTOJIbHUKOB
®opMmynupoBaTh OCHOBHBIE CBOicTBA 00BEMOB M3ydaTh, BBIBOOUTH (QOpMYyIsl 00bEMa
IIPSIMOYTOJIBHOTO IIapajuieIenuIe1a, IPU3Mbl U MUpaMuibl BbranciasTe 00bEM NpU3MbI U TUPAMU/IBI
10 ux aneMeHTaM lIpuMeHATs 00bEM AJIs pelIeHHs] CTEPEOMETPUUYECKUX 3a7au U Uil HaXOKJIEHUs
r€OMETPUUYECKUX BEIMYMH MOAEINpPOBaTh peabHble CUTYAllMH HA SI3bIKE T€OMETPHUH, UCCIEN0BAaTh
IIOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TOHITUI

Crpoutb ceueHre MHOTOTpaHHUKA METOJOM CJIEIOB .

JlaBath ompeiesieHue pacCTOSHUS MEX Ly GUTypaMHU .

Haxomnute paccrosiHue MexAy NapajUIeIbHBIMU IUIOCKOCTSAMM, MEXKIY IIOCKOCTBIO U
MapajuIeIbHOMN € MPSMON, MEXy CKPELIMBAIOIIMMUCS ITPSIMBIMU

CrpouTh JTUHEHHBIN yroJl ABYIPaHHOTO YyIJIa Ha YepTeXe MHOTOTpaHHHMKA M HaXOJUTh €ro
BennuuHy .HaxoauTs yriisl MeKy IJIOCKOCTSIMHA B MHOTOTPaHHUKAX

AkTyanu3upoBath (akThl M METOJbl TUIAHUMETPUHU, PEJICBAaHTHBIE TEM€, IPOBOJUTH
aHAJIOTUH.

JlaBaTh onpenenienus cepsl U 11apa, ux HeHTpa, paauyca, ruamerpa. Onpenensits chepy Kak
¢burypy BpallleHus: OKpY>KHOCTH.

HccnenoBaTh B3aMMHOE pacrlojiokeHue cephl U MIOCKOCTH, ABYX chep, WILTIOCTPUPOBATh
9TO Ha YepTekKaxX U PUCYHKAX.

dopMymMpoBaTh OMpENEICHUE KacaTeIbHOW TUIOCKOCTH K cdepe, CBOMCTBO W TPHU3HAK
KacaTeJIbHOU IIOCKOCTH.

3HAKOMUTBHCSA C T€0JAE3NUECKUMHU JIMHUSAMU Ha chepe

OOBICHATD, YTO HA3BIBAIOT IUJIMHAPOM, HA3bIBATh €r0 SJIEMEHTHI.

N3yuaTh, 0OBSICHATH, KaK MOJYYUTh MUJIWHIP IMyTEM BpaIICHUS TPSIMOYTOJIbHHKA.

BriBouTh, MCMOMB30BaTh (OPMYIBI JIJIi BBIUMCICHHS IUIOMIATd OOKOBOW IMOBEPXHOCTH
UAJTUHIPA.

N3yuaTh, pacno3HaBaTh pa3BePTKY UIUHIPA.

N3o0paxaTh MUIUHAP U €T0 CEYCHUS TUIOCKOCTHIO, MMPOXOISIICH Yepe3 ero 0Ch, mapasuieiib-
HOW WJIM MEPHEHIUKYISIPHON OCH.

Haxonuts miomany 3TUX CEUEHUN.

MojenupoBaTh peajbHble CHUTYallMM Ha $3bIKE T'€OMETPUHU, MCCIENOBATH IOCTPOEHHBIE
MO/IENIH C UCII0JIb30BAaHUEM I'€OMETPUUYECKUX MTOHATHH

OOBACHATH, KaKOE TEJIO Ha3bIBAIOT KPYrOBBIM KOHYCOM, Ha3bIBAaTh €ro 3JIeMEHThI M3ydars,
OOBSICHATH, KaK MOJIYYUTh KOHYC MYTEM BpallleHHs IPSIMOYrOJbHOIO TpeyroyibHuKa . M300paxars
KOHYC U €ro CE4YEHHUs IIOCKOCThIO, IPOXOAIIEeH uepe3 0Cb, M INIOCKOCTBIO, NMEPIEHAUKYIIPHON K
ocu MWM3yuaTh, pacno3HaBaTh pa3BEPTKY KOHyca BbIBOAMTH, HCHONB30BaTh (HOPMYNIbI IS
BBIUMCIJICHUS IUIOLa1d OOKOBOM MOBEPXHOCTH KOHYca . HaxoquTh miomaay cedeHni, mpoxoIsux
yepe3 BEpUIMHY KOHYCa WU MEePIEeHIUKYISIPHBIX €r0 OCH.

OOBSCHATH, KaKO€ TEJI0 Ha3bIBACTCs yCEYEHHBIM KOHycoM M3ydarh, oOBSACHSATH, Kak €ro
MOJIydUTh MYTEM BpALICHHUS NPSAMOYTOJIbHOW Tpameuuu BbIBOAWTbH, NpUMEHSTH (opMynly s
BBIUMCIIEHUS MJI0LIa 1M OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa

Pemate CTCPCOMCTPUUICCKHUC 3a1auU, CBA3AHHBIC C TCJIaMU BpAIlICHUS, IOCTPOCHUCM CeUYeHUI
TCJI BpalleHUd, C KOM6I/IH8.I_II/ISIMI/I TCJI BpallCHUA W MHOI'OI'PAHHUKOB Ha HAXOXICHUC
TCOMETPHUUCCKUX BCINYHH.

Hcnonp30BaTh Ipu peHICHUN CTCPCOMCTPHUYCCKUX 3aldad INIAHUMCTPUYCCKHUC (baKTBI u
METOAbI 3aJa4M Ha BBIYUCICHUC U JOKA3aTCIbCTBO.

MO,Z[GJ'II/IpOBaTB PCAJIbHBIC CUTyallUM Ha A3bIKC I'COMETpPUH, HCCICAOBATL IMOCTPOCHHBIC

MOJCJIN C UCIIOJIB30BAHUEM I'COMCTPUICCKUX MOHSITUMI



BeiBouTh, ucnonb3oBaTh (Gopmynsl 00BEMOB: MPU3MBI, HUIMHIPA, MHUPAMUIbI, KOHYCA;
YCEUEHHOU MUPAaMUJIBI U YCEUEHHOTO KOHYCA.
Pemate cTrepeomeTpuieckue 3a1a4m, CBAI3aHHbIE C BHIYUCICHUEM 00BEMOB.

DopMyIMPOBATH OIPEACICHUE MAPOBOI0 CETMEHTA, MAaPOBOTO CIIOS, IIAPOBOI0 CEKTOPA.

[TpumensaTh GOpPMYIIBI U1 HAXOXKICHHU 00BEMOB IIAPOBOTO CETMEHTA, IIapOBOTO CEKTOpa

PemaTh cTepeoMeTpUUYECKHE 3a/laud, CBSI3aHHBIE C 00BEMOM MIapa M IJIOIMIAABIO c(hepsl
MogennpoBaTh peajlbHbIE CUTyallud Ha S3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM I'€OMETPUYECKUX ITOHATHH .

Pemats ctepeomeTpuueckue 3aauu, CBI3aHHbIE C COOTHOLIEHHEM 00bEMOB U IIOBEPXHOCTEN
MOJOOHBIX TEJI B MPOCTPAHCTBE MOJENUpOBaTh peajbHble CHUTYyallUM Ha SI3bIKE TIE€OMETPHH,
HCCIEA0BAaTh IOCTPOCHHBIE MOJIENIH C HCIIOJIB30BAHUEM I€OMETPUYECKUX ITOHATHN

OnepupoBaTh MOHATHEM BeKTOp B  mpoctpaHcTBe .DopmynupoBaTb  IpaBUIIO
napajuiesienunes1a Npy ciaokeHuu BeKTopoB CKIlaablBaTh, BBIUNTATh BEKTOPBI, YMHOXKATh BEKTOP Ha
yucio M3y4ats OCHOBHBIE CBOMCTBA ATUX onepanuii /[aBate onpeneneHue npsMoyroabHON CHCTEMBI
KOOpPAMHAT B IPOCTPAaHCTBE BrIpa3surh KOOpPAMHATHI BEKTOpA 4Yepe3 KOOPAMHATHI €r0 KOHIIOB
BoeiBoMTh, MCHIONIB30BaTh (GOPMYIY JUIMHBI BEKTOPA U PACCTOSIHUS MEKY TOUKAMHU.

BeIpaxaTe CKaJsIpHOE NMPOU3BEJIEHNUE BEKTOPOB 4YEPE3 MX KOOPAMHATHI, BBIYMCIISITH YrOJI MEXKIY
JBYMSI BEKTOPAMH, JIBYMS ITPSIMBIMHU.

Haxomnute yronm Mexay nNpsSIMOM M IUIOCKOCTBIO, YroJl MEXAY JBYMS IIIOCKOCTSIMU
AHATMTUYECKUMU METOJaMHU.

BoeiBoMTh, HCHIONIB30BaTh GOPMYITY PACCTOSIHUS OT TOUKH JI0 TNIOCKOCTH

Pemats mpocreiiiine 3aaun Ha HaXOXKJIEHHE JJIMH U YIJIOB B F€OMETPHUYECKUX (UTypax,
IpUMEHATh TeopeMy [Indaropa, TeopeMbl CHHYCOB U KOCHHYCOB.

Haxoauts miomans MHOTOYyrobHHUKA, Kpyra.

Pacnio3naBate nofo0HbIe (PUTYpPBI, HAXOAUTH OTHOLIEHUS AJIUH U TUIOMIAAEH.

Mcnonps30BaTh Npu peIIEHUN CTEPEOMETPUUECKUX 3a7a4 (PAKThI U METO/Ibl INIAHUMETPUHU

CUCTEMA OLEHKH JTOCTUXKEHU OBYYAIOIUXCSA
JU1sl OLleHKHU IOCTUKEHUHN ydalluxcsl IPUMEHAETCs MATHOAUIbHAS CUCTEMAa OLICHUBAHUSL.

1. OneHKa NMCbMEHHBIX U KOHTPOJbHBIX Pa0doT.

Ommemka «5 cmagumcs, eciu:
1) paboTa BBITIOJTHEHA MTOJTHOCTHIO;
2) B JIOTHYECKHUX PACCYKJICHUAX U 000CHOBAHUHU PEIICHHS HET IIPOOEIIOB U OIIMOOK;
3) B pelIeHHH HET MaTeMaTHYECKUX ONIMOOK (BO3MOJKHA OJIHA HETOYHOCTh, OMHCKA, KOTOpasl HE
SIBJIIETCS CJIE/ICTBUEM HE3HAHUS WM HEMOHUMaHUsS y4eOHOTO MaTepuaa).

Ommemka «4» cmasumcs, eciu:
1) paboTa BhINOTHEHA MOJTHOCTHIO, HO 0OOCHOBAHUS IIarOB PELICHUS HEAOCTATOYHBI (€CIM YMEHUE
000CHOBBIBATh PACCYXKACHUS HE SBIISJIOCH CIIEUATBHBIM 00BEKTOM IIPOBEPKH );
2)IOTYIIEHBI OJHA OIMINOKa WK €CTh JBa — TPU HEJOUYETa B BHIKIAJIKAX, PUCYHKAX, YepTekKaxX HIN
rpadukax (ecau 3T BUJIBI pabOT HE SABISIINCH CIIEIUATBHBIM OOBEKTOM MIPOBEPKH).

Ommemxka «3» cmasumcsi, eciu:
1) gomyieHo Gosnee oaHON OMTMOKH UK OoJiee IBYX — TPEX HEJ0YETOB B BHIKJIAIKAX, YEPTEkKaxX WU
rpadukax, HO oOyuaronuiicss o0namaeT 00s3aTeILHBIMU YMEHUSMU TIO TIPOBEPSEMOIL TeMe.

Ommemka «2» cmasumcsi, eciu:
1) nomyieHsl CyIIECTBEHHBbIE OIIMOKM, TIOKa3aBIIMe, 4YTO oOyyaromwuiics He o0namaer
00s13aTeNbHBIMA YMEHUSMH T10 JIAaHHOM TeMe B TIOJTHOM Mepe.

Ommemxka «1» cmasumcest, ecau:
1)paboTa mokazana MOJHOE OTCYTCTBHUE Y OOydYaromierocss o0s3aTeNbHBIX 3HAHUNM M YMEHUH 10
MIPOBEPSEMO TeMe WM 3HaYUTeNIbHAsl YacTh PaOOTHI BHITIOJHEHA HE CAMOCTOSTENBHO.



Y4uTear MOKET IIOBBICUTH OTMCTKY 3a OpI/II‘I/IHaHBHBH‘/JI OTBCT HA BOIIPOC WJIM OPUTHMHAJIBHOC
pelieHue 3ajJayd, KOTOpbI€ CBHUJAETEIBCTBYIOT O BBICOKOM MaTeMaTHYE€CKOM Pa3BUTUU
oOyyaromerocsi; 3a pemieHue OoJiee CIOXKHOW 3a7a4d WM OTBET Ha OOJiee CIOXKHBIM BOMIPOC,
MPeIOKEHHBIE 00ydYaomEeMycss TOTIOJHUTEIIBHO IIOCJIE BBITIOJHEHUS MM KaKUX-JIHO0O JPYrux
3aJaHUN.

2.011eHKA YCTHBIX OTBETOB 00Y4YaKOIIUXCS
Omeem oyenusaemcs OmmemKou «5», eciu yueHux:

MIOJTHO PAcKphUI COJIepKaHUE MaTepHalia B 00beMe, MPEelyCMOTPEHHOM ITPOTpaMMOi U Y4EOHUKOM;
H3JI0KHWJT MaTcprall rpaMOTHBIM A3BIKOM, TOYHO MCIIOJIB3yd MAaTCMATUUYCCKYIO TCPMHUHOJIOTMIO U
CHUMBOJIMKY, B OIIPEAECICHHOMN JJOTMYECKON MOCIEA0BATEIBbHOCTH;

MIPaBUJIBHO BBITIOJIHUII PUCYHKH, YEPTEXKH, TPaQUKH, COITyTCTBYIOIINE OTBETY;
MoKa3ajl yMEHHE WUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHU IMPUMEpPaMH, MPUMEHSTh €€ B HOBOU

CUTYyallMH IIPU BBIITIOJTHCHUHU MIPAKTHYCCKOT'O 3aIaHH A,

MIPOJIEMOHCTPUPOBAIL 3HaHUE TEOPUH paHee M3Y4EHHBIX COITYTCTBYIOIIUX
TeM, COPMUPOBAHHOCTb U YCTOMUMBOCTH MCIOJIb3YyEMbIX IPU OTBETE YMEHUI 1 HaBBIKOB;
6)0oTBEUa CAaMOCTOATENBEHO, 0€3 HABOASIINX BOIIPOCOB YUUTEIS;

7)BO3MO}KHBI OJHa — JBC HCETOYHOCTHU IIPH OCBCHICHUE BTOPOCTCIICHHBIX BOIPOCOB HIIM B
BBIKJIaJIKaX, KOTOPbIE YICHUK JIETKO UCIIPABHUII ITOCIIE 3aMEUaHUs YUUTEIIS.

Omeem oyenusaemcs ommemxou «4»,eciu
YIOBJIETBOPSIET B OCHOBHOM TpeOOBaHWSAM Ha OIEHKY «5», HO TpPH OTOM HMEET OJUH W3
HEIOCTATKOB:
B M3JI0KEHWU JOMYIICHBI HEOOJbINHNE MPOOEIbl, HE WCKA3WBIIEE MAaTEMATHUYECKOE COJICp)KaHUE
OTBETA;
JOTYIIEHBI OJMH — JIBa HEJI0OYETa MPU OCBEIIEHUH OCHOBHOTO COJIEPKaHUsSI OTBETA, UCIPABICHHBIC
MoCJIe 3aMeUYaHus YUUTEIs;
JOTIYIIEHBI OMTUOKa UK O0JIee IBYX HEIOYETOB TPH OCBEIICHUH BTOPOCTEIICHHBIX BOTIPOCOB WIIH B
BBIKJIAJIKaX, JIETKO MCIIPABJIEHHBIC TOCIIE 3aMEUaHUs yIUTEIS.

Ommemxa «3» cmasumcsi 8 C1e0yIouux Cyyasx:
HEMOJIHO PACKPBITO COJEp)KaHHE MaTepuayia (CoAaepKaHUe H3JI0KEHO (pparMeHTapHO, HE Bcerjaa
MOCJIEIOBATENBHO), HO MOKa3aHO oOlee NMOHMMaHUE BOMpPOCa M MPOJAEMOHCTPUPOBAHBI YMEHUS,
JOCTAaTOYHBIE ISl YCBOCHUSI IPOTPAMMHOTO MaTepHuaa;
HUMEJHCh 3aTPyIHEHUS] WIHM JOMYIIEHbl OUIMOKH B OMpPEIEICHUH MaTeMaTH4eCKONH TepMUHOJIOTHH,
yepTexkax, BBIKJIAKaX, UCIIPABICHHbIE MOCIEe HECKOIbKUX HABOSIIUX BOIIPOCOB YUUTEIIS;
YUEHUK HE CIIPaBUJICS C IPUMEHEHUEM TEOPUH B HOBOM CUTYAIIUH MPU BBIMOIHEHUH TPAKTHUYECKOTO
3aJlaHusl, HO BBITIOJIHIII 3aJaHHs 0053aTeIbHOT0 YPOBHS CII0KHOCTH T10 TaHHOM TeMe;
IpyH  JIOCTATOYHOM  3HAaHMM  TEOPETHYECKOr0  MaTepuaja  BbIABIEHA  HEJOCTATOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.

Ommemka «2» cmagumcsi 8 cledylouux caydasnx:
HE PacKpbITO OCHOBHOE COJiepKaHHe ydeOHOro MaTepuana;
oOHapyXeHO He3HaHHWE YUeHUKOM OoJiblIel Wi Hanbosee BaXXHOM yacTu yueOGHOro MaTepuana;
JOMYIIeHbl OIIMOKM B ONpPEICICHUM TMOHATUH, TpH HCIOJB30BaHUM MaTeMaTH4YeCKOH
TEPMUHOJIOTHH, B pUCYHKAX, YePTeKax MU IrpadrKax, B BHIKIAIKaX, KOTOPbIE HE HCIPABJIECHBI TIOCIIEe
HECKOJIBKUX HAaBOIAIIUX BOIIPOCOB YUUTEIIS.



Ommemxa «1» cmasumcs, ecau:
yUEHUK OOHApPYKUJ MOJIHOE HE3HAHWE M HETIOHUMAaHHE M3ydaeMoro y4eOHOTO MaTepuaja Wi He
CMOT OTBETUTh HU HA OJMH U3 MMOCTABJIICHHBIX BOTIPOCOB 0 M3YYCHHOMY MaTepHaly.

HroroBas oueHka 3HaHUI, YMEHHH U HABBIKOB
1. 3a yueOHYH YETBEPTH M 3a TOJ 3HAHWS, YMEHHS W HABBIKM YYaIlIUXCS IO
MaTEMaTHKE OILICHUBAIOTCS OJHUM OaJlIOM.
2. OcHOBaHHMEM ISl BBICTaBJICHUS MTOTOBOM OIIEHKM 3HAHUU CIY)KaT pe3yJbTaTbl HAOIIOJCHUMN
YUHTEIIS 32 TOBCEAHEBHOM pab0TOM YUEHUKOB, YCTHOTO OTIPOCA, TEKYITUX U UTOTOBBIX KOHTPOJIBHBIX
pabot. OTHAKO TIOCTICTHUM MPHUIASTCS HanOOJIbIIee 3HAYCHHE.
3. [Ipu BBICTAaBIICHUH UTOTOBOM OIIEHKH YUUTHIBAECTCS KaK YPOBEHb TEOPETUUECKUX 3HAHUN YUCHHUKA,
TaK ¥ OBJIQJICHUE UM MPAKTHYECKUMU YMEHUSMH U HaBbIKaMHu. OJHAKO YYEHHKY HE MOXET OBITh
BBICTABJICHA IIOJIOXKHUTEILHAS HUTOrOBas OICHKA II0 MAaTEMAaTHKE, €CJIM BCE MM OOJILIIMHCTBO €ro
TEeKYIIUX 00yUYarIMX U KOHTPOJIBHBIX pa0oT, a TAK)KE UTOTOBasi KOHTPOJIbHAsS paboTa OIEHEHBI Kak
HEY/IOBJIETBOPUTEIBHBIC, XOTS €r0 YCTHBIE OTBETHI OIICHUBAIMCH TIOJIOKUTEIIBHO.
OneHka npoeKTHOM paboTHI.
OtMmeTKa «5»
[IpaBUJIbHO TTOHSATHI 11€JTh, 33J1a4YH BHITIOJHEHHUS MTPOCKTA.
Co0mrozieHa TEXHOJIOTHS UCTIOTHEHUS TTPOCKTA.
[IposiBIeHBI TBOPYECTBO, HHUITHATHBA.
[IpenbsiBICHHBIN MPOAYKT ACATEIHHOCTH OTIMYAETCS BBHICOKMM KaueCTBOM
WCTIOJTHEHUSI, COOTBETCTBYET 3asIBJICHHOM TeMe.
OtMmeTKa «4»
1. IIpaBUIIBHO TIOHSATHI 11€JTb, 33]Ia4YH BHITIOJHEHHUS MTPOCKTA.
2. CoOmrofeHa TEXHOJIOTHsI HWCIOJHEHMSI TPOEKTa, HO JOMYIICHBl HE3HAYUTEIbHBIC ONINOKH,
HETOYHOCTH B 0(hOpMIICHUH.
3. ITposiBIEHO TBOPYECTBO.
4. IlpenbsBaeHHBIH MPOAYKT ACATEIHPHOCTH OTJIMYACTCS BBICOKMM KauyeCTBOM HCIIOJIHCHHS,
COOTBETCTBYET 3asBJICHHON TEME.
OtMmeTKa «3»
1. IIpaBUIBHO TIOHSATHI 1IEJIb, 33/IaYH BHITIOJHEHHUS ITPOEKTA.
2. JlomyiieHbl HapyIICHUS! B TEXHOJIOTHH MCTIOJHEHUS MTPOCKTA, €ro 0(POpMIICHUH.
3. He nposiBiieHa caMOCTOSITEIIBHOCT B UCITOJTHEHUH TIPOSKTA.
OTMeTKa «2»

HownhE

1. HpOCKT HC BBIIIOJIHCH HUJIM HC 3aBCPIICH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacos DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudposbIe)
n/ pa3esioB H TeM Bcer | Koutpoabn | IIpakTuyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypcsl
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