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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe denepasbHOTO roCyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeIHero oomiero oOpa3oBaHUs, C ydeToM (QeaepanbHOl paboyei Mmporpammbl
BOCTIUTaHMs, a Takxke [loJoxkeHus o CTpykType, mopsake pa3paboTKU M YTBEPXKICHHUS PabOYnX
nporpamm npeameroB (kypcoB) B MOY «COIL Ne 2 r. PrumeBo CapaToBckoii 001acTi.

Peanuzanust mporpamMmbl  00ECIIEUYMBACT OBJAQJICHUE KIIFOYEBBIMH KOMIICTCHIIMSMH,
COCTABJIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEIPEPHIBHOTO OO0pa30BaHMs, IEIOCTHOCTD
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH 00YYaOLIHXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHM Ha YpPOBHE CpEIHEro oomero o0Opa3oBaHUs
00yCJIOBJICHA TPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaToOB
00y4YeHHsI TEOMETPHH B HANpPAaBJICHUHU JIMYHOCTHOTO PA3BUTUS OO0YyYaromuXcs, (OPMHUPOBAHUS
(GYHKIMOHATBHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUILIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX IPEACTABICHUH O CYIIHOCTH W IPOHUCXOXKICHUH
TCOMETPUYCCKUX a0CTPaKIUii, COOTHONICHUH PEaIbHOTO U UICATIBHOIO, XapaKTepe OTPaKCHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBIsieTCsT OOHMM W3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OOIIEero
0o0pa3oBaHMs, TaK KaK OOECIeYMBAaET BO3MOXKHOCTh HM3YYEHHs KaK TUCIHIUIMH €CTECTBEHHO-
HAayYHOW HaNpaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HM3YyYEHUH OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh M ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3a7ad eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsax JesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHHM W INPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MHpA,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIBI YI€OHOH U TPYIOBOI
NEeSITeTTbHOCTH, SIBISIETCS OJHUM W3 TMPO(ECCHOHANBHO BaKHBIX KAa4eCTB, MMOITOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITETHHOCTH 110 MHOTHUM HaIPaBIICHHSIM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIBb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHM U
NEHCTBUH, CIIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKCHUST 00pa30BaHuUs 1O
CHEIHUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAaHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJbl, HE HCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyAHEHHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH



o0mue MaTeMaTHYeCKUe YMEHMsI, CBA3aHHBIE CO CHEIM(UKON Te€OMETPUM U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO1iecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTb U3yYUTh T€OMETPUIO
Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTrkeHHe el OCBOEHUS NIPOrpaMMbl 00€CIIeUNBACTCs PELIEHHEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHpIMU 3a1ad4amMu ocBoeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS KaKk o
BOKHEHIINX MaTEMATHYECKUX MOJENSX, [TO3BOJIAIOIIMX OMMCHIBATh M M3y4aTh pa3Hble
SIBJICHUSI OKPY’KAIOLIETr0 MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEpTEXax, MOJEIAX M B PEaJbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIQJICHHE METOJAaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yYMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXJE€HHUs B  XOJAE  pEIlICHUs
CTEepEOMETPUYECKHUX 3aJ1a4 U 33J1a4 C IPAKTUUECKUM COJIEPKaHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIbHOM aKTUBHOCTH, UCCIIEA0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (opmupoBaHue (QPYHKIIMOHAIBHOW TPAMOTHOCTH, PEIIEBAHTHON T€OMETPHH: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEHN B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYEHUHM JPYTUX YYeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpPOBAaTH WX Ha S3BIKE
T€OMETPUH ¥  CO3/1aBaTh T'€OMETPHUECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TFeOMETPUYECKU ammapaT JuIsl peleHus MpPakTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTY4YE€HHbIE PE3yJIbTaThl.

OTIMYHATENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHI

B Hayalle €ro W3yYeHHs 3aJad, pellaeMblIX Ha YPOBHE HWHTYUTHBHOTO TIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEeKAaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY N3YYEHUIO TIPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSTeNbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmMxcsi B Kypce
CTEpEOMETPUH NMPOBOJUTCS 3a CUET peIleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OIEpPUPOBAaHUE NPOCTPaHCTBEHHBbIMU oOpasamu. Co3maHue oOpa3a MPOBOIUTCS C
OIIOPOil Ha HAIISTHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAIHOCTH,
MBICJIIEHHOTO U3MEHEHHS €r0 UCXOJHOTO COACPIKaHUsI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 k;maccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacrpeiessieTcss He TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9YTOOBl  OBJQJICHUE TI'EOMETPUYCCKHMMH TOHATUSMH WM  HaBbIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacmupsisi 1 yriayousisi e€, o0pasys IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Hegeno B 10 kinacce u 1 yac B Hegento B 11

KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosioxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJICIbHbIE U
cKpemuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojd MEXKIy MNpSMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiime npocTpancTBEHHBIE (PUTYPHI HAa MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; NocTpoeH!e CeueHuil.

[lepnieHOUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, INPSMBbIE IAPAJUICIBHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTHM, IPU3HAK
NEPHEHAUKYJIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JMHENHBIA yroi ABYrpaHHOro yria. [lepneHaukyiasp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAaCCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHuororpanHuKu

IlonsiTHE MHOIOTrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOTIOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIpu3ma: N-yrospHas nmpu3ma; rpaHu
Y OCHOBaHMS MPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJIBHBIN Napajjiesenunen U ero cpoicrea. Ilupamuaa: n-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHUMKH: MOHSITHE MPABUIBHOIO MHOIOIPDAaHHUKA; IPaBUJIbHAS IPU3Ma W IPABHIbHAS
nUpaMu/a; MpaBUIbHAs TPEYrojibHasi MUpaMuia U MPaBUIIbHBIA TeTpasap; Kyo. IlpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’aAp M ukocadap. CedeHus OpuU3Mbl U
MUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
DOneMEHTH CUMMETPUH B IMpaMuax, NapaielenuIeax, IpaBuIbHbIX MHOTOTPAHHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoW mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus

[winHapuyeckass MOBEPXHOCTb, 00pa3yloolUe IMINHAPUYECKOM IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. LlManHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konunueckass moBepXHOCTb, 00pa3yrolile KOHUYECKOW IMOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepuIMHA, 0Opa3yroomas W OCh; IUIOMIATh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIoUaab MoBepxHOcTH cdepbl. B3aummuoe
pacrionioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOuHanuu Tten BpalieHus ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomajib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTBe. CiokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a7la4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MeXIy NPSIMBIMH U TIOCKOCTSMHU. KoOpaMHATHO-BEKTOPHBIA METOJ MPHU
PELICHNH T€OMETPUUECKUX 3aad.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PpE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTEepU3YKTCS:

I'paiknanckoe BocnnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKAAHCKOW TIMO3UIMM OOydYaloUmlerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCICTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M HA3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOW MICHTHYHOCTU, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTHX, cpepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HayKW U JESATEIIbHOCTHIO YU4EHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCykIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHHEe, cOaTaHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXA, peryispHas (usudeckas
AaKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NP 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEIBbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodecCHOHATBHON J1eATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEeMaTH4YeCKOM HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapaKTepa OKOJOTMUECKHMX MpoOJieM; OpUEHTAaluel Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroule cpeibl, MIIaHUPOBaHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAOLIEN CPEJIbl.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKHU W OOIIECTBEHHOI MPAKTUKU, TOHHMMaHUEM MaTeMaTUYeCKOW HAayKH Kak cgepbl



YeJIOBEYECKON NESATEIIbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LUBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOW KyJIbTYpPOM KaK CpPEJCTBOM I103HAHUs
MHUpPA; TOTOBHOCTBIO OCYILIECTBJISATh IIPOEKTHYKHD M  MCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHUS MPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKkTepU3yIOTCSd  OBJAJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHLIMU ~ KOMMYHUKAMMUBHBIMU — OCliCMBUAMU, — YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaAowWuxcs (0ceoeHue mMemooos NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSATUN, OTHOIICHUN MEXIy MOHATUIMU; (HOPMYIUPOBATH OINPEACIICHHS MOHSITHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHATIU3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh W MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE;

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJBH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHH (TpsSMBbIe
U OT TIPOTHBHOTO), BBICTPAWBATh AaAPryMEHTAllUI0, WPHUBOJAUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHuss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BpIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® 1CNOJNB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHMS;
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0beKTa, SBIEHHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENIbHO  (hOpMyJHpoBaTh OOOOIIEHHMS U  BBIBOABI 10  pe3yibTaTam
NPOBEAEHHOTO HAOJIOCHNS, UCCIICAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Patora ¢ unopmanmeii:



BBISBIISITH AePUIMTHI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOMPOC U
JUISL pEIICHUS 3a/1a4H;

BbIOMpaTh MHQPOPMAIMIO M3 HUCTOYHHKOB pa3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pasNUuHbIX (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAlMM IO CaMOCTOSTENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCms

COUUAJIbHBLIX HABbLIKOB 06yqai0muxc;z.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKJICHHUS B COOTBETCTBHU C YCIOBUSIMU H LICISIMH
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaTb MOSACHCHHA 110 X004y pCHICHUA 3ada4l, KOMMCHTUPOBATb
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI I10 CYLIECTBY 00CYKJaeMOil TeMbI, TPpoOIIeMBI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WHJCH, HAICJICHHBIE HA [OUCK pCIICHUS,
COIOCTAaBISITh CBOM CYXICHUS C CYXKICHUSIMH [JPYIHX YYaCTHHUKOB JHAJora,
00OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GPOopMyITupoBaTh
pa3HorJIacusi, CBOM BO3PayKECHUS;

MNPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJja4r, SKCIICPUMCHTA, UCCICAOBAHM, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHIMBUAYaJIbHOW pabOThHI
IpU pelleHuu Y4eOHbIX 3ajJay; MPUHUMATh LEJdb COBMECTHOW JESITEeIbHOCTH,
IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHIbI padoT,
JIOTOBAapHUBAaThCs, OOCYXJaTh IpOLECC M pe3yinpTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJEH;

y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs1, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOEr0 BKJIaJa B 00U
MPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom GopmMuposanue CmviCio8bix

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranusauus:

COCTaBJIATH TIJIaH, AITOPUTM PELISHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHus ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIPOBEPKH, CAMOKOHTPOJIA Mpollecca M Pe3ysibTaTa PELICHUs MaTeMaTH4eCKOU
3a/1a4u;



® TpPEIBUAETh TPYAHOCTHU, KOTOPhIE MOTYT BO3HMKHYTh IIPH PEIICHUM 3a]a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH NPUYUHBI
JOCTHXKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PELIEHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MNOHATUSIMU: TAPAUIEIBHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpaycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHHKOB (MMHUpamMuaa; MpU3Ma, MPSMOYTOJIbHBIN
napasuienenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS I KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE IPU3MBI, TapalIeIemUIe/Ibl).

OnepupoBaTh NOHATHIMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXKIACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasuaM HIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXJy IBYMS TOYKAMH, OT TOUKH JI0
NPsIMOH, OT TOYKH /10 TNIOCKOCTH, MEXAY CKPEIIMBAIOIIMMUCS MPSMBIMHU.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0paslnaM WiId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUYECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMYJ; BBIUUCISATH COOTHONICHUS MEXIy IUIOMIAASMH TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CHMMETPUS B IPOCTPAHCTBE; IIEHTP, OChb U IIJIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Brekarp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, mpeiCcTaBlICHHYIO Ha YepTexaxX U pUCYHKaX.

[Ipumensitb reomerpuueckue (akTbl JJI pElIeHUs CTEepEeOMETPUUYECKHX 3ajad,
MPEANOaratoMX HECKOJIbKO IIaroB PEIICHHs, €CIM YCJIOBHUS MPUMEHEHHUs 3aJlaHbl B SIBHOU

dopme.



[IpuMeHsTh TpoCTeiine MPOrpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

IIpuBoauTh IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIC 3HAHHUS HA MPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTYAllMH U
MNPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa pelicHuA MaTEMAaTUYCCKU
chopMyITMpPOBaHHOW MPOOIEMBbI, MOACTUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmnapara ajireOpsl; peniaTh NpakTUYecKue 3a1a4u, CBsI3aHHbIE C HAXOXKJACHUEM F€OMETPUUECKUX
BCJIMYHH.

11 KUIIACC

OnepupoBatb MOHSITUSMU: WIHHIpUYECKast MMOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON OBEPXHOCTH; IIHJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUs.

KnaccuduiupoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BbICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tel C
npUMeHeHneM (HOopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIM B cdepy M OMNMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIMUCASTE COOTHOIIEHHS] MEXAY TUIOMIAAIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TeN.

N300paxarh u3yyaemble (UIYpbl OT PYKHM U C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BBINOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAIICHHUS.

W3Brekatb, UHTEPIPETUPOBATh U NMPeoOpa30BbIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh ACHCTBUSA CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh MpaBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIYy BEKTOpPAMH, CKaJISPHOE
MMPOU3BCACHUEC BEKTOPOB, KOJJIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTb cyMMy BEKTOPOB U MPOU3BEJCHHE BEKTOPA Ha YHCIIO, YOl MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATH BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTp reoMmerpuueckue (akTbl [ PELUICHUS CTEPEOMETPHUYECKHX — 3ajad,
MPEOoJIaraloliuX HECKOJbKO IIaroB PEUICHHs, €CIU YCIOBUS NMPUMEHEHHS 3aJaHbl B SBHOMN
dopme.

Pemiate mpocreiiiivie reoMeTpuYECKUe 3a/1a4yi Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.



Pemare 3agaum Ha JOKa3aTEIbCTBO MAaTEMATHYECKHUX OTHOIICHHNM W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[IpuMeHATh NPOCTEHUIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a]au.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJyYyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIU3UPOBATh PEaJbHbIC CUTyallMd U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IPOLECCE IOMCKAa PEIICHHA  MaTeMaTU4eCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHMEM I'€OMETPUYECKHUX IOHATUH U TEOPEM,
anmapara anreOpbl; penaTh IpakTHYECKUE 3a1a4u, CBSI3aHHbIE C HAX0XKJICHUEM T€OMETPUUYECKUX
BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue

n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE

padoTshI padoThbI
pecypcsbl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTso. [IpaBuna
1 1/1506 I;)KGHI/I?I Ha pI/IC Kax: 1 0 0 bubmmorexa LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd

M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepearHbI OTPE3Ka

5 [TonsTue: nepecexarommecs 1 0 0 bubnnoreka [JOK
IIJIOCKOCTH. https://m.edsoo.ru/2d8a9c99

3 ITonaTue: nepecekaroniyecs npsamas u 1 0 0 bubmuoreka [IOK
IIJIOCKOCTb. https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 0 0 bubmmnoreka HOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTekax
HauanpHabie cBenenns o kyoe u bubnuotexa [JOK

5 N 1 0 0
MApaMuUJIe, X pa3BEPTKU U MOJIEIH. https://m.eds00.ru/b30dff38

but6mmorekxa [IOK

6 C . 1 0 0

CHCHIL MHOTOTPAHITHIOB https://m.edsoo.ru/3d8ffd32

7 IlonsaTue 06 akCHOMaTUYECKOM 1 0 0 bu6nunorexa LIOK
MOCTPOEHUH CTEPEOMETPUH. https://m.edsoo.ru/Occ5c4fe

8 AKCHOMBI CTEPEOMETPHH. 1 0 0 bubmuoteka [IOK



https://m.edsoo.ru/aecc77cd
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https://m.edsoo0.ru/239c8ch4

9 CrnenctBus U3 aKCHOM CTEPEOMETPHH. bubmmorexa LIOK
https://m.eds00.ru/65c6b106
Pemenue 3agad no teme: "AKCHOMBI bubnuorexa [JOK
10
CTEPEOMETPHUHU U CIICICTBUA U3 HUX". https://m.edso0.ru/258fc245
B3anMHOe pacnonokeHue npsmsIx B
1 IIPOCTPAHCTBE: MIEPECEKAIOLINECS, Bu6muotexa [JOK
MapaJUIEIbHBIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
psiMbIe
[TapamenpHOCT IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 [apajuieJIbHbIE IPSIMBIE B bubmorexa LIOK
. https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIETbHOCTh TPEX
MPSIMBIX
[TapamrenpHOCTH IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubmuoreka [JOK
[TapamienpsHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTI1BI ¢ COHANpaBIEHHBIMU bubnnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Pemenue 3amau mo Yrom Mexmay but6mmorekxa [IOK
MIPSIMBIMH B ITPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoreka [IOK
apajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
N . bubmuorexa [{OK
18 CBoiicTBa mapanenbHbIX MJI0CKOCTEN

https://m.edsoo.ru/e504d656
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[Ipocreiiine npocTpaHCTBEHHBIE

19 (buUryphl Ha TIOCKOCTHU: TETpad bubmmorexa [JOK
P - TOTPEAD, https://m.eds00.ru/4a28dc02
KyO, mapajuienenumne;
bubnunoreka LIOK
2 IT i
0 OCTPOCHIE CCHCHHIHT hittps://m.eds00.ru/1d434dof
91 IToctpoenue ceuennii Bu6muoteka [JOK
MHOI'OTPaHHUKOB. https://m.edsoo.ru/ec26fe5d
KonrtponbHas pabota no reme
99 "[IpsimMble U TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapauienbHOCTh https://m.edsoo.ru/9a0a%e56
HPSIMBIX U IJI0CKOCTEN"
[leprieHAUKYIAPHOCTD NMPSIMOK U
23 HH(I?CKO(:‘Z[l“H'};Ie pneH UK Ij)m HBIC bubmmorexa [JOK
- EPHERIHRYITP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble mapanienbHble K INIOCKOCTH bubmmorexa LIOK
P P ' https://m.edsoo.ru/0ac11c95
o5 [Ipsimble nepIEeHIUKYIIPHBIE K bubmuoreka [IOK
IJIOCKOCTH. https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJIApHOCTH bubmmnoreka HOK
IIPAMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
Pemenue 3anay no teme:"[Ipu3nak
27 MEePIEHIUKYISIPHOCTH TIPSIMO 1 bubmmorexa LIOK
priena 3’ P P https://m.eds00.ru/79165d15
IJI0CKOCTH".
78 Teopema o npssmoit bubnuorexa [IOK
MEePIEeHANKYISIPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmon bu6muoreka [JOK
MEPIIEHAUKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Pemenwue 3amaq mo Teme: "Teopema o bu6mmoreka [JOK
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PSIMOY NEPICHAUKYIIIPHON

https://m.edso0.ru/7d18834b

IUIOCKOCTH".
31 [lepneHauKyIIp ¥ HaKIOHHEIC bubmmorexa [JOK
PHCHANKYTUP ' https://m.eds00.ru/33c477d3
IlepnenaukyIsip u
32 Half)nom);[me'y aCI:JTOSIHI/Ie OT TOYKH JI0 bubmmorexa [JOK
P A https://m.edsoo.ru/66fefadd
IUIOCKOCTH.
33 [IeprieHAUKYSAp U HAKIOHHBIE: bubnnoreka [JOK
paccTosAHUE OT NPSIMOM 10 MIIOCKOCTH. https://m.edsoo.ru/a5b7b8e3
34 Pemenue 3agay mmo teme : bubnunoreka LIOK
"[lepnieHqUKYISIp U HAKIOHHBIE" . https://m.edsoo.ru/dbee22bc
35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY bubmmoreka [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
bubnuoreka [{OK
36 i .
JBYrpanHelit yron https://m.edsoo.ru/5fa0b3ce
37 JIMHEHHBIN yToJI IBYTPaHHOIO yriia bubmorexa LOK
YO JIBYTp yria. https://m.edsoo.ru/c7c777ed
38 [lepneHAUKYIIPHOCTD MIOCKOCTEH brbmmorexa [TOK
PHCHAIIKYIIAD ' https://m.edsoo.ru/ec3e2da3
[Ipu3Hak nepneHIuKyJIIPHOCTH ABYX bubmuoreka [JOK
39 N
IUIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
IleprieHIUKYISAPHOCTD IIJIOCKOCTEH
40 I £3Halil neyneg HKYISIPHOCTH JIB brbmmorexa [JOK
P Up AHEYIAD HBYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 TeopeMa o TpEX mepneHANKYIIIpax bubmmorexa [JOK
p p PHCHAHKYIAD https://m.edsoo.ru/e4972cdc
42 Pewenue 3anau no teme:"Teopema o bubnmnorexa [JOK

TpEX meprneHauKyspax".

https://m.edso0.ru/52188a7d
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O06o06marmuil ypok 1mo Teme:
"IlepnieHAUKYIAPHOCTD IPSIMBIX U

bubnunoreka LIOK

43 IJIOCKOCTEM. YTOJ MEXKy IPSMBIMU U https://m.eds00.ru/9f246736
mIockocTsIMu"”
Konrponsnas pabora mo remam
44 "IlepneHIUKYISIPHOCTD NPSAMBIX U Bu6muotexa [JOK
mrockocteil" u "YTiasl MexIy https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTAMU"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yrompHas mpu3Ma; rpaHu |
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHASI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupammuaa,
TpaHu ¥ OCHOBaHHE MUPAMHU/IBI;
48 OOKOBast ¥ TIOJTHASI TOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MTUPaMUJIbI; IPABHIIbHAS U yCEUEHHAS
mUpaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSATHE MPABUIHHOTO
49 MHOTOTpaHHHKA; TPaBHIIbHAS TTPH3Ma bubmmorexa LIOK

Y NIpaBUJIbHAS NTMpAMUA; IPABUIIbHAS
TpeyroyibHas nupamuaa u

https://m.edso0.ru/074c8865
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MIPaBUIIBHBIN TETPadap; KyO

HpeI[CTaBJ'IeHI/IC O IMPpaBUJIBHBIX

bu6nmorexa [IOK

50 MHOTOTPaHHUKAX: OKTadIp,

P AP https://m.edsoo.ru/a0fdd5bf
TOJIEKAdIP U UKOCAIP.
CumMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENLHO TOYKH,

51 MPAMOM, MIIOCKOCTH. DJIEMEHTHI bubnmnoreka HOK
CUMMETPUH B IHPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIne ax, MPaBUiIbHBIX
MHOTOTPaHHUKAX
Brruncnenue s1eMeHTOB

52 MHOTOI'PDAaHHUKOB: pE0pa, AruaroHajiu Bubmiorexa OK

P $ Peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomans 60KO0BOM MOBEPXHOCTH U
IOJIHOM NTOBEPXHOCTH MPSAMOU
53 MPU3MEL, IJIOIIAIs OCHOBAaHUHI bubnnorexa [JOK

p ’ . ’ https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSAMON MPHU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U

54 MIOBEPXHOCTU IIPABWJIBHOM MUPaMUBbI, bubmuoreka [IOK
TeopeMa o IIo@aau 60KoBOH https://m.edsoo.ru/5603e30b
MMOBEPXHOCTU YCCUEHHOU MTUPAMHUIBI

55 KonrtponsHas pabora no teme bu6muoreka [JOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04

but6mmorekxa [IOK

56 [TonsiTre 06 00bEMe

https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK
57 O0BEM TUpaMUIBI 1

https://m.edso00.ru/235171b3
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bubnunorexa LIOK

58 Popmyza 00LEMA MHPAMHAE. https://m.edsoo.ru/f47dfefd
N bu6nmorexa [IOK
59 HaxosxeHue 00bEMa HpaMHTIEL https://m.edso0.ru/79c10312
Pemenne 3ama4d no teme: "O0nEM bu6nunorexa LIOK
60
nupamuasl" https://m.edsoo.ru/2faadc3f
N bubnuorexa [IOK
o1 O0bEM pH3MbL https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 Popmysa 00LEM MPH3MEL https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 Haxosxerme 00bEma npH3MbI. https://m.edsoo.ru/482d3f51
64 KoHntposbHas paboTta 1mo Teme bubnmnorexa [JOK
"O6bEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHue, 06061IEHNE
65 cucreMaTtusanus 3Hanui. [loctpoenue brbmmorexa LTOK
- https://m.eds00.ru/098bedad
CeUeHU B MHOTOTPaHHHUKE
[ToBTOpEeHue, 06061IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
66 Brrunciienne pacCTOSHUN: MEXKIY bubmmoteka IIOK
JBYMs TOUKaMH, OT TOYKH J0 MPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
but6mmorekxa [IOK
67 Hrorosas koHTpoLHAA padoTa https://m.edso0.ru/b9146bc0
IToBTOpenue, 0600ICHNE
68 cucTeMaTu3anus 3HaHHM. bubnuotexa [JOK

Brruncnenue yrioB: Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH,

https://m.edso0.ru/56765e8b
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MEXy NPSMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThbI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 WaMeTp; TUIOMAAb TOBEPXHOCTH 1 0 0 bubmorexa LOK
A Ps s P https://m.edsoo.ru/5caefclb
cdepbl
Bsaumnoe pacrnonoxenue chepsl U

2 IJIOCKOCTH; KacaTeabHas IJI0OCKOCTh 1 0 0 bubmmorexa [IOK

’ https://m.edso00.ru/23f4f089
K cdepe; mromanb chepbl
N3ob6paxenue chepsl, mapa Ha bubmmoreka [JOK

3 1 0 0
mockocT. CedeHus mapa https://m.edsoo.ru/dee379eb
Hunuaapudeckas MOBEPXHOCTb,

4 o0Opa3zyromue MUINHIPHIECKOM 1 0 0 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/a28fd74e
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U OCh; 1 0 0 bubmuoreka [IOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/5a827900
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeucHWMS AITUH, pa (HJ‘IOCKOCTIE)IO 1 0 0 bubmmorexa [JOK

H . P ’ https://m.edsoo.ru/d3alfe30
MapajuIeITIbHON HITH
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
7 KoHnyeckast noBepXHOCTB, 1 0 0 bubmuoteka [IOK

o0pa3yroIire KOHUIeCKOn

https://m.edso0.ru/48db7058
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MMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIKHA,

bu6nmorexa [IOK

8 06pa3y}?1uaﬂ 51 ocz;; IUIoImAAhL https://m.edsoo.ru/725effc4
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceu€HHbIi KOHYC: 00

9 BBICOTA; OCHOBaIZI/ISI u gsz?;;{l - bubmmorexa [JOK

’ https://m.edsoo.ru/8efbe78e
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIIOCKOCTBIO, bubnnorexa [JOK
MapasieIbHOH OCHOBAHMIO, U https://m.edsoo.ru/77c22fc5
IJIOCKOCTBIO, TPOXOJISIIIEH Yepe3
BEPILUHY)

1 Komb6unamus ten BpaiieHus u bubnmorexa LIOK
MHOTI'OTPaHHUKOB https://m.eds00.ru/6054b8c1l
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIUcaHHAS B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.eds00.ru/188f6216
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/016e25eb

. bubmuoreka [{OK
14 O6nem i Apa, KOHycC https://m.edsoo.ru/c94ba09b
" bubnuotexa [JOK
15 OObEw wiapa i MIOWALL ChepEl https://m.edso0.ru/897dd3b2
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. bubnuotexa [JOK

COOTHOIICHUS MEXTY TUTOIIAISTMHI

https://m.edsoo.ru/1468bab3
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MOBEPXHOCTEH, 00BEMaMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remMmam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/0Obdelbe8
18 BekTop Ha m10cKoCTH U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/0341bc2b
19 ClI0)KeHHE ¥ BEIYMTAaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/bed12a43
20 VYMHOKEeHHE BEKTOpa Ha YHCIIO bubmorexa [JOK
P https://m.edsoo.ru/bc15f7f2
Paznoxenune BekTopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmorexa HOK
P pam. https://m.edsoo.ru/3cef10e5
[IpaBuio mapamnenenurnena
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMCHEHHUEM IIpaBUJI JCUCTBHI C bubmorexa OK
P p A https://m.edso0.ru/0b136158
BEKTOpaMH
[IpssMoyronbHas cucrema
93 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunatsl Bextopa. [Ipocteiimue https://m.edso0.ru/26a03fb7
3aJla4¥ B KOOpIMHATAX
24 VYron mexay BekTopamu. CKasipHOE bubnnorexa [JOK
MPOU3BEJICHUE BEKTOPOB https://m.eds00.ru/5513d87b
o5 Brruncnenue yrioB MexIy bubmuoreka [IOK
NPSAMBIMH U IIITOCKOCTAMHU https://m.edsoo.ru/d189bde2
KoopamHaTHO-BEKTOPHBIN METO
26 II I/IpJ::H_IeHI/II/I FCOMe’f HYECCKHX " bubmorexa [TOK
PP P https://m.edso0.ru/810cfleb
3a/1a4
27 KonTponbhas pabota no teme bu6muoreka [JOK
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"BekTophl 1 KOOpAUHATHI B

https://m.edsoo.ru/4a33a8ab

npoctpaHcTae"
[ToBTOpeHUE, 0600IIeHNE 1
28 CHCTEMATHU3alHs 3HAHUI 1 bubnnorexa HOK
. ' https://m.edso0.ru/1780basd
Hunmaapryeckas mNOBEPXHOCTD.
[ToBTOpEeHME, 0000IIEHNE U
29 CHCTEMAaTH3alUs 3HAHUI 1 bubnnorexa LHOK
. ) https://m.eds00.ru/078cd184
Konunueckas moBepXHOCTb.
[ToBTOpEeHME, 0000IIEHNE U
30 cucremarusanus 3Hauuid. Cdepa u 1 bubmorexa LIOK
. ' p https://m.edsoo.ru/7491efe0
map.
[ToBTOpenue, 0600IIEHNE 1
cucTeMaTu3alus 3HaHui. 3anauun bubnuorexa [{OK
31 1
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U
32 cucTeMaTu3anys 3Hanuii. Bextop Ha 1 bubnmorexa [IOK
) p https://m.edsoo.ru/ec24dfc2
IJIOCKOCTH M B IPOCTPAHCTBE.
bubmmoreka IIOK
" 1
33 TOTOBAs! KOHTPOMbHAs paboTa https://m.edsoo.ru/74b2ad91
bu6mmoreka IIOK
34 n . 1
TOTOBOE MOBTOPEHHE https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e

YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* MaremaTHka: anreOpa ¥ Hadyaja MaTeMaTH4YEeCKOTro aHanusa, reomerpus. ['eomerpus, 10-
11 xmaccw/ AranacsH JI.C., byryzoB B.®., Kagomues C.b. u apyrue, AKIHOHEpHOE
obmiectBo «M3narensctBo «lIpocBemmenue»

* Maremaruka. ['eomerpust / Mepsmsixk A.I'., Homuposckuii J[.A., Tlomskor B.M.; mox
penakuueir Ilomombckoro B.E, OOmecTBo ¢ OrpaHM4eHHOW  OTBETCTBEHHOCTHIO
M3narenbckuii nentp «BEHTAHA-I'PA®y; Axuuoneprnoe ob6mectBo «M3nareabcTBo
«IIpocBenienue

* Maremaruka. ['eomerpus, 11 kmacc/ Mep3msak A.I'., Homuposckuii [I.A., ITononckuii
B.b., Sdxup M.C.; mom penakumeir Ilomombckoro B.E., OOmecTBo ¢ oOrpaHHYEHHOM
orBeTcTBeHHOCTbIO M3narensckuii nentp «BEHTAHA-TPA®»; AxknuonepHoe oOLIECTBO
«M3parenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH

HUHTEPHET
1. O0O "dKimacc" https://www.yaklass.ru/?ysclid=mO0jsfibkgo407423694

2. AO Uzparenscto "lIpocBemnienune"” https://prosv.ru/?ysclid=mO0jshctfpd357721020

3. 000 "®uszukon JIad" https://oblakoz.ru/?ysclid=m0jsibgsov58461586

4. 000 "O9K3AMEH-MEJIUA" http://examen-media.ru/

5. TAOY BO MIIIV https://university-school.mskobr.ru/?ysclid=m0jsnlOrup59846579

6. ®I'AOY AI1O "Axkanemus Munnpocsemienust Poccun"

https://apkpro.ru/?lang=vi&ysclid=mO0jsgbwbov637616462

7. OO0 "VYuu.py" https://uchi.ru/teachers/Ik/main

KPUTEPUU U HOPMbI OHEHNBAHUS OB YYAIOIIINXCA

Yuutens OIEHMBAECT 3HAHWS M YMEHHUS YyUalluXcs C Y4€TOM WX WHIUBUIYATbHBIX
0COOCHHOCTEH.

Cogepxanrie 1 00beM MaTepuaia MOANEKAIIETO MPOBEPKE, OMPELNIICTCS TPOrPaMMON.
HpI/I npOBepKe YCBoeHI/IH MaTepI/Iana HY)KHO BBISIBJIATH HOJ'IHOTy, HpO‘—IHOCTB YCBOGHI/ISI
yUYaIIIMHUCS TEOPUN YMEHHsSI IPUMEHSTH €€ Ha TPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CHUTYaIUsX.

OcHoBHBIMHU (hOpMaMU MTPOBEPKU 3HAHWN U YMEHHUH YUYAIIMXCS 110 MATEMATHKE SIBIISTFOTCS
MUChbMEHHAs! KOHTPOJIbHAsI paboTa M YCTHBIN OIpOC.

[Tpu oreHKE MUCHMEHHBIX M YCTHBIX OTBETOB YUYHUTEIIb B MEPBYIO OYEpEAb YUHTHIBACT
ITIOKA3aHHBIC y‘-IaH_II/IMI/ICSI 3HAHUSA U YMCHI/IH. OI_IeHKa 3aBUCHUT TAKXC OT HAJIUYUA U xapaKTepa
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MOTPEUTHOCTEH, TOMYIIEHHBIX YYalTUMUCS.

Cpeau morpemHocTeil BBIACNIAIOTCS owudOku u Hedodemol. Ilocpemunocms cuutaercs
OIHUOKOM, €ClIi OHAa CBUJIETEILCTBYET O TOM, YTO YUYEHHMK HE OBJaJeNl OCHOBHBIMU 3HAHUSIMH,
YMEHHSIMH, YKa3aHHBIMU B IIpOrpamMMe.

K nedouemam otHOCATCS NOTPEIHOCTH, CBUAETEILCTBYIONINE O HEAOCTATOYHO IOJHOM
WIM HEAOCTATOYHO MPOYHOM YCBOEHHUM OCHOBHBIX 3HAaHMA W yMEHUH HIM 00 OTCYTCTBUU
3HaHUM, HECUMUTAOIIMXCA B NpOrpaMMe OCHOBHBIMHU. Hemoderamu Takxke CUHTAIOTCS:
MOTPEIIHOCTH, KOTOpbIE HE MPHUBEIU K MCKAKEHHUIO CMBICIA MOJTYYEHHOIO YYEHUKOM 3a/laHus
WK crioco0a ero BHIMOJIHEHHS; HeaKKypaTHasl 3aliCh; HEOPEKHOE BBIIOJIHEHUE YepTekKa.

['panuna Mexay omuOKaMyU M HEAOYETAMU SIBJISIETCSI B HEKOTOPOW CTENEHU YCIOBHOM.
[Ipu ogHUX OOCTOATENHCTBAX AOMYLICHHAS YYAIIUMUCS MOTPELUTHOCTh MOXKET pacCMaTpuBaThCs
yUUTENIeM KaK OIIUOKa, B IPYroe BPeMsl M IPHU APYTUX 00CTOSATEIbCTBAX—KAaK HEJIOUET.

1. 3aganus i1 YCTHOTO M MUCBMEHHOTO OINPOCa YYAIIUXCS COCTOAT U3 TEOPETHYECKHX
BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETHYECKHI BOMPOC CUUTAETCS OE3yNpeYHbIM, €cld IO CBOEMY
COJIEP’KAHUIO MTOJTHOCTBIO COOTBETCTBYET BOIPOCY, COAEPIKUT BCE HEOOXOTUMBIE TEOPETHIECKUE
(dakTbl, 000CHOBAHHBIC BBIBOJIBI, @ €r0 HW3JOKEHHWE M MUChbMEHHAs 3aluch MaTeMaTHUYeCKU
IpaMOTHA U OTJIMYAETCS MOCIEA0BATENIbHOCTIO U aKKYPATHOCTbIO.

Pemenne 3agaun cuntaercs 0e3ynpeyHbIM, €CIM MPAaBHIBHO BBIOpaH CIOCO0 pelIeHus,
caMO pEIICHUE COIMPOBOXKIAETCS HEOOXOAMMBIMU OOBSICHEHUSMH, BEPHO BBINOJIHEHBI HY)KHBIC
BBIUMCIICHUS M TpeoOpa3oBaHUs, MOJIYy4YEH BEPHBIA OTBET, MOCIEAOBATENbHO U aKKypaTHO
3aMKCaHO pelICHHUE.

2. OueHka oOTBeTa ydyalllerocs TMpPU YCTHOM U MHUCBMEHHOM OIPOCE MPOBOJUTCS IO
nATuOaIbHOW — cucTeMe, T.6. 3a OTBET BBICTABISETCS OJHA U3 OTMETOK: 2
(HEYIOBIETBOPUTENBHO), 3 (YAOBIETBOPUTENIBHO), 4 (XOpOI1I0), S(OTIUYHO).

3. YuHTenh MOXET MOBBICUTh OTMETKY 32 OPUTHHAILHBIM OTBET HA BOMPOC WU OPUTHHAIBHOE
pelieHue 3aJaud, KOTOpbI€ CBUIETENBCTBYIOT O BBICOKOM MAaTEMaTUYECKOM pa3BUTUHU
y4allerocsi; 3a peuieHue 0ojiee CIOXKHOW 3aJauyd WM OTBET Ha 0ojee CIOXHBIA BOIPOC,
MpEeAJIOKEHHBIEYYaIIEMYCsl IOMOJIHUTENIBHO MOCIIE BHIITOJIHEHUS UM 33JaHU .

Kpurepun omméox

K rpy0bIM ommOKaM OTHOCSTCS BBIYMCIUTENbHBIE OIIMOKU, €CIM OHU HE SIBISIOTCS
OMHMCKOM M JOMYIIEHO He Oojiee OMHOM; HeBepHOEe O(OopMIICHHE OTBETa 3aJaud; ONIMOKH B
3aMUCsAX MaTeMaTUYECKUX TEPMHUHOB; MPOIMYCK MaTEMAaTUYECKUX BBIKJIAJIOK U JEHCTBUN.

K He rpy0biM ommbOKkaM OTHOCSATCA: TOTEpS KOPHS WM COXPAaHEHHE B OTBETE
MTOCTOPOHHET0 KOpHS; 0TOpachkiBaHne 06€3 0OBSICHEHH OHOTO U3 HUX U paBHO3HAYHbBIE UM;

K HemoueraMm OTHOCSTCS: HEpallMOHAIBHOE pPEIIEHUE, ONMHMCKH, HEIOCTATOYHOCTh WM
OTCYTCTBHE MOSICHEHH, 000CHOBAHMI B PEIICHUSIX

OueHKAa YCTHBIX OTBETOB y4alUXCsl

OTBET OLEHUBACTCSI OMMEmMKOU«S», €CIM YYEHUK: IOJHO PACKPbUI COJEpKAHUE
MaTtepuaiga B 00ObeMe, MPEAYyCMOTPEHHOM IMPOrpaMMON M y4eOHHMKOM, H3JIOKUJI MaTepual
IPaMOTHBIM SI3bIKOM B OIPEAENICHHOW JIOTMYECKOH IOCIIe0BAaTEIbHOCTH, TOYHO HCIOJIb3YS
MaTeMaTUYECKYI0 TEPMHUHOJIOTHMIO M CUMBOJMKY; MPABUJIBHO BBIIOJHWI PUCYHKH, UYEPTEXKH,
rpaduKky, COMYTCTBYIOIIHME OTBETY; I[OKa3al YMEHHE WJUIIOCTPUPOBATh TEOPETHUECKUE
TIOJIOKEHUS KOHKPETHBIMH TPUMEPAMH, PUMEHSITh MX B HOBOW CHUTYyallMd TPH BHITTOJHEHUH
MPAKTUYECKOTO 3a/JaHMs; MPOJAEMOHCTPUPOBAT YCBOEHHE PAHEE WM3YUYEHHBIX COIMYTCTBYIOIINX
BOMNPOCOB, C(HOPMUPOBAHHOCTh M YCTOWYMBOCTH HUCIONB3YEMBIX IMPU OTPAOOTKE YMEHUH Hu
HABBIKOB; OTBEYAJl CAMOCTOSATEIHHO 0€3 HaBOJSIINX BOMPOCOB yuHuTess. BO3MOXKHBI O1HA — JIBE
HETOYHOCTH TPU OCBEUICHUH BTOPOCTEIEHHBIX BOIPOCOB MM B BBIKIAAKAX, KOTOPbIE YYEHUK
JIETKO MCIPABHII IO 3aMEYaHUIO YUUTES.

OTBeT OLIEHUBACTCSI OTMETKOM «4», €CITM OH YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM



Ha OIICHKY«S5», HO MPU 3TOM MUMEET OJUH U3 HEJAOCTATKOB: B U3JIOXKEHUHU JIOMYIICHBI HEOOIbIINE
npoOenbl, HEe MCKA3WBIIME MaTeMaTUYeCKOe COJepXaHhe OTBETa; JOMYIIEHbl OJUH—/IBa
HEJI0YeTa IPU OCBEUICHUH OCHOBHOI'O COAEp>KaHUA OTBETA, HCIPABICHHBIC M0 3aMEYaHUIO
YUUTEINS, JOMYIIEHBI OIMOKa WK 0oJiee ABYX HEIOYETOB MPH OCBEIICHWU BTOPOCTETICHHBIX
BOIIPOCOB WJIA B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE 110 3aMEYAHUIO YUYUTEIA.

OtrmeTka«3» CTaBUTCA B CIEAYIONIMX CIIy4asX: HEMOJHO WM HEMOCIeI0BaTEIbHO
pPackpbITO cojAepKaHME MaTepuana, HO IIOKa3aHo o0llee NOHMMaHHWe BOMpoca U
MPOAEMOHCTPUPOBAHbl YMEHUSA, TOCTATOYHBIE IS JaJbHEMIIErO0 YCBOEHHS NIPOTrPaMMHOIO
MaTtepuanga; HMMENIUCh 3aTpyJHEHHUs WIM JOMNYyIIeHbl OMIMOKHM B OIpeleieHUH TOHSATHUl,
HCMOJIb30BAHUM MAaTEMATUYECKONW TEPMHUHOJIOTMH, YEPTEKAX, BBIKIIAJIKAX, UCIIPABJIECHHbBIC TTOCIE
HECKOJIbBKMX HABOISIIMX BOIIPOCOB YUYMUTENS; YUYECHUK HE CIIPABUIICA C IIPUMEHEHUEM TEOPUU B
HOBOW CHUTyallUH IIpM BBINOJHEHUM MPAKTUYECKOTO 3aJaHHs, HO BBIIOJIHUI 33JaHUS
00513aTeTbHOTO YPOBHS CJIOXKHOCTU TO JIaHHOM TeMe; MPH 3HAHUU TEOPETUYECKOTO Marepuala
BBISIBJICHA HEJOCTATOYHAS CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OtrmeTKa «2» CTaBUTCS B CICAYIOIIMX CIy4dasX: HE PACKPBITO OCHOBHOE COJEpKAHHUE
ydaeOHOro Marepuaia; OOHApy)KCHO HE3HAHHWE WJIM HENOHWMAaHWE YYCHHKOM OOJbIICH WIN
HamOoJee BaXXHOW 4acTH y4yeOHOro Marepuala; JOMYIIeHbl OMUOKH B OMPECICHUN MOHSATH,
MIPU UCIOJIb30BAaHUU MAaTEeMaTHYECKON TEPMUHOJIOTHH, B PUCYHKAX, YepTexkax Wiu rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE UCIIPABIIEHBI I10CJIE HECKOIBKUX HABOAALIMX BOIIPOCOB YUUTEIA.

OueHKa nucbMeHHbIX pabom yyauyuxca

OtrMmerka «5» craBUTCS, eciu: paboTa BBINOJIHEHA TOJHOCTBIO; B JIOTHYECKHX
paccyKIeHHsX M OOOCHOBAaHMHM pEIICHHs HET MpOoOEeNoB M OIMMOOK; B pPEUICHUH HET
MaTeMaTHYeCKUX OIIMOOK (BO3MOXHA OJIHA HETOYHOCTb, OINMCKA, HE SBISIOIIASACS CIEICTBUEM
HE3HAHUS WM HEMOHUMAaHUs yueOHOTO MaTepuaa).

OtmeTka «4» cTaBUTCS, ecliu: paboTa BBIMOJIHEHA MOJIHOCTBIO, HO 0OOCHOBAHUS 11aroB
pelIeHNs HEJJOCTaTOYHBI (€CIM YMEHHE 0O0OCHOBBIBATh PACCYXACHUS HE SBISIOCH CHEIUAIbHBIM
00BEKTOM MPOBEPKH); JOMYIIEHA O/IHA OIIMOKa WU ABA-TPU HEJ0YETa B BBIKJIAJIKAX, PUCYHKAX,
yepTrexkax win rpadukax (ecaud 3TH BHUABI pabOThl HE SBISUIUCH CIECHHAIBHBIM OOBEKTOM
IIPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIM: JIONMYILEHb! Oosiee 0HON OMMOKK MK Oosee ABYX-Tpex
HEJ0YETOB B BBIKJIAJKaX, 4YepTekax MWK Tpadukax, HO ydalluics BiaaeeT o0sf3aTeIbHbIMU
YMEHHSMH I10 IPOBEPSIEMOM TEME.

OtMeTka «2» CTaBUTCS, €CIU: JOIYILEHbl CYIIECTBEHHbIE OLIMOKH, MOKa3aBIIME, YTO
yJaluiics He BiajeeT 00s3aTebHBIMA YMEHUSAMHU 110 JaHHOM TeMe B IOJIHOW Mepe.

Ouyenka mecmoegwix padom yuauguxcsa

OtMmeTKa «5» CTaBUTCS, €CIU: ydyaluiicst BBIIOIHUI BepHO 90-100% paboTsl

OTtMeTka «4» CTaBUTCS, €CIU: yJaluics BepHO BbIMoIHII 70-89% paboTsl
OtmeTKa «3» CTaBUTCS, €CIM: yYaIIUKcs BepHO BhIMOIHIWI 50-69% paboTs
OTtMmeTKa«2» CTaBUTCS, €CIIM: yJalluics BeIMOIHII MeHee 50% paboTbl



