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HHOACHUTEJIBHAA 3AIIMCKA
PabGouas nmporpamMma ygeO6HOro Kypca «I'eomeTpus» 6a3oBoro ypoBHS 11 o0yqaromuxcs 10 —11 kinaccos
pazpabotaHa Ha ocHoBe (DelepalbHOr0 IOCYAapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAApTa CPEIHEro OOIIEro
oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMI, IPEABIBISEMBIX K MaTeMaTHYECKOMY
00pa30BaHMIO, U TPAIMUIUH POCCHHCKOro oOpa3oBaHHA. Peanus3anus IporpaMMmbl 0oOeclledHBAaeT OBJIAJICHHE
KJIIOYEBBIMH KOMIIETEHIIMSMH, COCTABISIOIIMMH OCHOBY JJII CAMOPA3BUTHS U HEIPEPHIBHOIO 0Opa30BaHUI,
LIeJIOCTHOCTh OOIIEKYIBTYPHOTO, THYHOCTHOTO U II03HABATEIBHOIO PA3BUTHS INYHOCTH 00YIarOITHXCS.

IEJIN U3YVYEHUA YYEBHOI'O KYPCA
BaxnocTp y4eOHOro Kypca IeOMETpHH Ha YPOBHE CpelHero ooOmero o0pa3oBaHHS OOYCIIOBIEHA
IIPAKTUYECKOH 3HAYMMOCTBIO METAlpPeJMETHBIX M IPEAMETHBIX pe3ylIbTaToB OOY4YEeHHS TIeOMETpPHUH B
HalpaBIeHUH JTHYHOCTHOIO Pa3BUTHA OOydJaromuxcs, (HOpMHPOBaHHSA (YHKIIMOHATHHOM MaTeMaTHYECKOMH
IPAMOTHOCTH, H3y4EHHS IPYIUX Y4eOHBIX JUCHHIUINH. Pa3BuTHe ¥ 00y4aromuxcs IPaBUIbHBIX IPEACTaBIECHUI
O CYIIHOCTH M IIPOUCXOXKICHHHM TIeOMETPHYECKHX aOCTPaKIIMil, COOTHOLIEHHH pPealbHOr0 M HAealbHOro,
XapakTepe OTpakKeHHs MaTeMaTHYeCKOH HayKOH SBIIEHUI U IPOLIECCOB PealbHOI0 MHpa, MECTe T€OMETPHH B
CHCTEME HayK M POJIM MaTeMaTHYeCKOr0 MOJEIUPOBAHHSA B HAYYHOM ITO3HAHUHM U B IIPAKTHKE CIIOCOOCTBYET
(GOpPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS Y4YaIlHXCS, a TaKKe KadeCTB MBIIJIEHHS, HEOOXOIHUMBIX IS
aJlanTaluy B COBPEMEHHOM OOIIECTBE.
T'eomeTpus sgBiseTCS OAHUM U3 0a30BBIX IIPEJIMETOB HA YPOBHE CPEAHETO 00IIero o0pa3oBaHUs, TaK KaK
oOecrieunBaeT BO3MOJKHOCTh HM3YyU€HHS KaK JUCIIUIUIMH €CTeCTBEHHO-HAyYHOH HAIPaBI€HHOCTH, TaK H
T'YMaHHUTAaPHOI.
Jloruyeckoe MpIIUIeHHE, (GOPMUPYEMOe IIPH H3YIEHUH 00YIarOIIUMHUCS TOHATHHHBIX OCHOB T€OMETPHHU U
IIOCTPOCHHH IIETIOYKH JIOTHUECKHX YTBEPKACHUIH B X0Jle PElIeHUs TeOMeTPHIECKHX 3a/1ad, YMEHHe BBIIBUIaTh
U OIPOBEPraTh THIIOTE3bI HEMOCPEICTBEHHO HCII0IB3YIOTCS IIPH PEIIeHNH 3a7a4 €CTeCTBEHHO-HAayJYHOTO ITHKIIA,
B YaCTHOCTH U3 Kypca (pU3HKH.
YMeHue OpHeHTHPOBATHCS B IIPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO BCeX 00/IaCTAX J1eATeIbHOCTH
yenoBeka. OpHeHTAIHs 4elloBeKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €0 COIHAILHOTO
ObITHA, (popMa OTpaKeHHs OKPYKAIOIIETO MHpPA, YCIOBHE YCIENIHOrO MO3HAHHUSA U aKTUBHOTO IPeodpa30BaHUs
JIEeHCTBUTEIbHOCTH. OIEpUpPOBaHHE NPOCTPAHCTBEHHBIMU OOpa3aMU OOBEOUHSAET pa3Hble BHUIBI y4eOHOH U
TPYAOBOMH JI€ATEIBHOCTH, SIBISETCS OTHUM U3 MPO(heCCHOHAIBHO BaKHBIX Ka4eCTB, IIOATOMY aKTyajlbHa 3aJada
(bopMHPOBaHUSA Y 00YJAIONIUXCS IPOCTPAHCTBEHHOT O MBIIIUIEHUS KaK Pa3HOBUAHOCTH 00Pa3HOTO MBIIIUIEHUS —
CYIIECTBEHHOI'0 KOMIIOHEHTA B IIOJITOTOBKE K IIPAKTHYECKOH AeSTeIbHOCTH [0 MHOTUM HaIlPaBJICHUSIM.
Ilems ocBoeHHs IporpaMMbl y4eOHoro Kypca «I'eoMmerpus» Ha 0a30BOM YpPOBHE OOY4EHHS —
o0mieo0pazoBaTebHOe M OOHIEKY/IBbTYPHOE pa3BHTHE OOyYarolIMXcs dYepe3 oOeclledeHHe BO3MOKHOCTH
MPUOOPETEHHUS W HCIOIb30BAHUSA CHCTEMATHUECKHX TE€OMETPHUYECKHX 3HAHUH W JeHCTBHI, CHEIH(pHIHBIX
TeOMETPHH, BO3MOKHOCTH YCIEIIHOTO IPOJOIKEHUS 00pa3oBaHUS IO CIIENHAIbHOCTSM, HE CBS3aHHBIM C
IIPUKJIAIHBIM HCIIOIb30BAaHHEM I'€OMETPHH.
IIporpamMMma 1o reomMeTpuy Ha 6a30BOM YpPOBHE IIpeJHa3HAUYeHa Ul 00yJaroliXcs CpeHeH IMIKOMIbI, He
UCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOIO 00LIero odpa3oBaHusA. Takum obpaszowm,
oOydaromuecs Ha 0a30BOM YpPOBHE JOJ/DKHBEI OCBOMTH OOIIHE MaTeMaTHYeCKHe YMEHHS, CBS3aHHBIE CO
criemd UKo TeOMeTPHH U HEOOXOUMbIe JUIS KH3HH B COBPEMEHHOM obmiecTBe. KpoMe 3TOro, OHH HMEIOT
BO3MOXKHOCTh H3YYHUTb I'€OMETPHIO Oosiee IIYOOKO, €CIM B JaJbHEHIEM BO3HHKHET HEOOXOIUMOCTH B
TreOMETPHIECKUX 3HAHUAX B IPO(ECCHOHATBHOMN e TeTbHOCTH.
JlocTHKeHHe LeIu OCBOEHHS IIPOrpaMMBbl  OOECII€YMBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3aJad.
IIpuopuTeTHBIMU 3a1auaMU OCBOeHUS Kypca «I'eomeTpuu» Ha 6a30BoM ypoBHe B 10—11 Kiaccax sBIsroTCS:
e (opMupoBaHHe MpencTaBIeHHS O TEOMETPUH KaK YaCTH MHPOBOH KYIbTYphl H OCO3HAHHE eé
B3aHMOCBSI3H C OKPYKAIOITUM MHPOM,;

e (opMupoBaHHe IIpeCTaBIEHHS O MHOTOTPAaHHHKAX M TelaX BpalleHHS KaK O BaKHEHIIHX
MaTeMaTHYECKHUX MOJENSIX, MO3BOJMIONIMX OIMCHIBATh U U3Yy4aTh pPa3HbIE SBICHHS OKPY/KAIOIIETO
MHDA;



e (opMupoBaHHE YMEHHS paclio3HaBaTh HA YepTeKaxX, MOJIEIAIX U B PeaTbHOM MHpPE MHOTOTPAaHHHUKH H
TeJla BpaIleHUs;

® OBJAJICHHE METOJIaMH PEIIeHHS 33/1a4 Ha IIOCTPOEHUS Ha U300pakeHUIX IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMH IIOHATHAMU O MHOTOTPAHHUKAX U TeJIaX BpallleHUs
U1 UX OCHOBHBIMH CBOHCTBAMH;

® OBIQJICHHE AITOPHTMaMH PEIIeHHS OCHOBHBIX THIIOB 3ajad; (OpPMHpPOBaHHE YMEHHS IPOBOIUTH
HECIIOKHBIE JOKa3aTelIbHbIE PACCYKIEHHUS B XOJl€ PEIIeHHs CTEPeOMETPHUYECKHX 3ajad M 3a/1ad C
IIPAKTHYECKHUM COJIEPKAHUEM,;

® Dpa3BUTHE HHTEUIEKTyaJbHBIX M TBOPYECKHX CIIOCOOHOCTeH O0O0YyYaromUXcs, I103HAaBAaTEIbHOH
AKTUBHOCTH, UCCII€IOBATEIbCKUX YMEHUH, KPUHTHYHOCTH MBIILICHHUS;

e (opmupoBaHHe (QYHKIHOHAIPHOH TPaMOTHOCTH, PEIeBAHTHOH TeOMETPHUH: YMEHHE DPacIO3HaBaTh
IIPOSIBTIEHUS T€OMETPHUYECKUX IIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KHU3HEHHBIX
CUTyallusiX M IIPH H3Y4YEHHH JPYIHX Y4eOHBIX IIPEJIMETOB, IIPOSIBICHHS 3aBHCHMOCTEH U
3aKOHOMEepHOCTeH, (OpMyIHPOBATh UX HA SI3bIKE T€OMETPHH U CO3aBaTh TeOMETPHUECKHE MOJIEIH,
[IPUMEHATHh OCBOCHHBIN I€OMETPHUYECKHH allllapaT JJI pellleHus IPaKTHKO-OpPUEeHTHPOBAHHEIX 33134,
HHTEPIIPETHPOBATh U OLIEHUBATh II0JIy4YE€HHBIE PE3Y/IbTAThI.

OTIMYHUTENBPHON O0COOEHHOCTBIO MPOrpaMMBI SBIIIETCS BKIIOYEHHE B KypC CTEPEOMETPHH B Hadale ero
HU3y4YEHHUS 3a7a4, pellaeMbIX Ha YPOBHE HHTYUTHBHOIO IIO3HAHUS, U OIIPeNeIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOr0 U IIPOCTPAHCTBEHHOI'O MBIIUIEHHS, CTUMYJIHPYET
NIPOTeKaHHE HHTYUTHUBHBIX IPOIECCOB, MOTUBUPYET K JaJbHEHIIEMY H3YUCHUIO IIPEAMETA.

IIpenmodureHue OTAAETCS HATTISAHO-KOHCTPYKTUBHOMY METOAY 00 yU4eHHUs, TO €CTh TEOPETHUECKHE 3HAHUS
HMEIOT B CBOEH OCHOBE IyBCTBEHHOCTH IIPEIMETHO-IIPAKTHUECKOH e TeIbHOCTH. Pa3BUTHE IPOCTPaHCTBEHHBIX
IIPEeJICTAaBICHUH y yYallUXCcS B Kypce CTepeOMETpPHH IPOBOAMTICA 3a CYET pElIeHHS 3aJad Ha CO3JaHHue
MIPOCTPAHCTBEHHBIX 00Pa30B M 3aJa4 Ha ONEPHpPOBaHUE IPOCTPAHCTBEHHBIMH oOpazamu. Co3gaHue oOpasa
IIPOBOJUTCS C OIOPOH Ha HAITISAHOCTH, a OIEPHPOBaHHE 00pPa30M — B YCJIOBHUSX OTBICUEHHUS OT HAITISIHOCTH,
MBICIIEHHOTO U3MEHEHHS €T0 HCXOJHOI0 COAePKaHUS.

OcHOBHBIE coziepsKaTellbHbIe IHHUU Kypca «I'eomeTpun» B 10-11 xmaccax: «MHororpaHHukny, «IIpsmeie
U IUIOCKOCTH B IIPOCTpPaHCTBey, «Tela BpameHus», «BeKTOpsl U KOOPAUHATEI B IPOCTPaHCTBE». DOpMHpPOBaHHUE
JIOTHYEeCKUX YMEHHI pacIpelessieTcsl He TOJIBKO II0 COAEepKaTeIbHBIM JIHMHUSIM, HO H II0 ToJaM OoOydeHHs Ha
YPOBHE CpeHero o0Iero oopa3oBaHUs.

Conmep:xaHue 00pa30BaHHS, COOTBETCTBYIOLIEE IIPEAMETHBIM pe3ylbTaTaM OCBOEHHS pabodeil
IIPOrPaMMBI, paclpeel€HHBIM [0 rojaM 00y4YeHHs, CTPYKTYPHPOBAHO TakKUM 0Opa3oM, 4TOOBI OBJIAaJE€HHE
TeOMETPHYECKUMH IIOHATHSMH M HaBBIKAMH OCYIIECTBIISUIOCH IIOC/IENOBATEIbHO M IIOCTYIATEIbHO, C
cOONIOZCHHEeM IIPHHIMIIA IIPEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHHSA BKIIOYAINCH B OOIIYIO CHCTEMY
TeOMEeTPHYECKUX IPECTaBICHUN 00yJaroIUXCs, PAaCIIUPSII U YIIyonss e€, o0pa3ys IIPOYHbIE MHOKECTBEHHBIE
CBSI3HU.

MECTO YYEBHOI' O KYPCA B YYEGBHOM IIVIAHE
Ha u3ydenue reoMeTpun orBoauTcs 2 4aca B Hezlelnro B 10 kiacce u 1 gac B Henento B 11 Ki1acce, Bcero 3a
JBa rojia o0y4yeHus - 102 y4eOHBIX daca.



COJEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble B JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IIOHATHS cTepeoMeTpuu. Todka, IpsMas, IUIOCKOCTb, IIpocTpaHcTBO. lloHATHE 00
AKCHOMAaTHYECKOM IIOCTPOEHHH CTEPEOMETPHH : aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX.

B3aumHOe pacnonoxeHHe IMPSIMBIX B IIPOCTPAHCTBE: II€PECEKArONHecs, IapaUlellbHble U
CKpeluBaroIuecs npsmele. IlapaiienbHOCTh IPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: ITapalIe/IbHbIE IIPSMbIe
B IIPOCTPAHCTBE, MApPa/UIEbHOCTh TPEX NPSMBIX; IAPALIEIbHOCTh MPIMOH M IUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMH CTOPOHAMM; YIOJl MEXAy IpsSMBIMH B IpocTpaHcTBe. [lapanielbHOCTb IIOCKOCTEH:
napaJuIeIbHbIe IJIOCKOCTH; CBOMCTBA MapaUIeIbHBIX IUTocKkocTe. [IpocTeiiniie mpocTpaHCTBEHHbIE (PUTYPHI Ha
IIOCKOCTH: TeTpasip, KyO, mapajvlelelnuIe]]; IOCTPOSeHUE CEUeHHI.

[lepnieHIUKYIIPHOCTh IPSIMOMH M IIVIOCKOCTH: IE€PIEHIUKYISPHBIE IPSIMble B IIPOCTPAHCTBE, IIPSAMBIE
Mapajlie/IbHble U IEePHeHAUKYISPHBIE K IIOCKOCTH, IPHU3HAK MEPIEHIUKYISIPHOCTH IIPIMON U IUIOCKOCTH,
TeopeMa O IPSMOH IIepIIeH IUKYIIPHOH IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YTOJI MEXKIY IIPSMOH U IIOCKOCTBIO;
JBYTPAHHBIN YOI, THHEHHBIH yToJI ABYTPAaHHOTO yriia. lleprneHnuKyisap U HaKIOHHBIE: PACCTOSIHUE OT TOYKH J0
IIOCKOCTH, PACCTOSIHHE OT MPSMOH 10 IIOCKOCTH, MPOEKIMSI (GUTypsl Ha IUIOCKOCTb. IlepneHIUKyISIpHOCTD
IIOCKOCTEH : IIPU3HAK MEePIIEHAUKYIIPHOCTH IBYX INIOCKOCTEH. TeopeMa o TpEX IepleHIuKyIIpax.

MHororpaHHUKH

IlonsTHE MHOTOIPAaHHHKA, OCHOBHBIE 3]I€MEHThl MHOTOTPAaHHHKA, BBIIYKIBIE H HEBBIIYKIIbIE
MHOTOTPaHHHKH; pa3BEPTKAa MHOrOrpaHHHKA. [Ipu3Ma: n-yrojipHas HpHU3Ma; TPAaHH U OCHOBAHHS IIPU3MBI;
IpsiMasi ¥ HAKJIOHHAs IPU3MBI; OOKOBas M IIOJTHAS IIOBEPXHOCTH NMPHU3MEI. [lapaienenume], TpSMOYTOIbHBIH
Iapajuieienuie]]  ero cBoicTea. [lupamuaa: n-yrojipHas MHpaMuaa, TPaHU U OCHOBAaHHE ITHPaMHIbI; O0KOBast
U TIOJHAs MTOBEPXHOCTh ITMPAMHU/IBI, IIPAaBHIIbHAS U YC€UE€HHAas MUpaMUAa. DJIEMEHTHl MPU3MBbl H ITHPAMHIBI.
IIpaBuIbHBIE MHOTOTPAHHHKH: IIOHSTHE IIPAaBIJIBHOTO MHOTOTDAaHHHUKA, IpaBIIbHASA IPHU3Ma U IIPaBHIIbHAS
IIHpaMU/JIa; IPaBIIbHAS TPEeYrolbHAsS MUPAMH/A U IPaBIIBHEI TeTpa3ip; KyO. IIpencraBieHne o MpaBUIbHBIX
MHOTOTPaHHHKAX: OKTa’Jp, AoAeKa’ap U ukoca’rap. CedeHUs MPU3MBbI U ITHPAMU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIBHO TOYKH, INPSIMOH, IUIOCKOCTH. JIEMEHTHI
CHMMETPHH B IIHPaMHU/JIaX, apajulelenue1aX, IPaBIIbHBIX MHOTOIPAaHHHKAX.

Brruncienne 371€eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHany, yrisl. Iliomans 60KOBOM IOBEPXHOCTH U
IIOJTHOM ITOBEPXHOCTH IPSIMOM IIPU3MBI, IUIOIIANb OCHOBAHHUI, TeopeMa O OOKOBOH IIOBEPXHOCTH IPSIMOH
npu3Mel. IInomans GOKOBOH ITOBEPXHOCTH M IOBEPXHOCTH IIPAaBWIBHOH IMHMPAMHIbI, TeOpeMa O IUIOIIAJH
yced€HHOU nupaMubl. [loHsTHe 006 00BEéMe. O0BbEM MUPaMHUIBI, IPH3MBL

IlomoGuble Tema B mpocTpaHcTBe. COOTHONIEHHS MEXIy IUIOMIAJSMHU IIOBEPXHOCTEH, 00BEMaMHU
IIOJOOHBIX TEIL.

11 KJIACC

Tesa Bpamennst

[Munuaapudeckas MOBEPXHOCTb, 00pa3yrollye LHIIHHAPUYECKOHN IMOBEPXHOCTH, OCh I[HJIMHIPHYECKOH
NoBepXHOCTH. [{WIMHADP: OCHOBAaHUS U G0KOBas IIOBEPXHOCTH, 00pa3yronias H 0Ch; IIOMAAb OOKOBOH U I1OTHON
IIOBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolle KOHHYECKOH II0BEPXHOCTH, OCh H BEpIIMHA KOHHYECKOH
nosepxHocTH. KoHyc: ocHOBaHME U BEepIIHHA, 00pa3yromias H 0Ch; IUIOIMIA (b OOKOBOM U IIOJHOH IIOBEPXHOCTH.
Y ceyéHHBIN KOHYC: 00pa3yroliue U BBICOTAa; OCHOBaHHS U O0KOBas IIOBEPXHOCTD.

Cdepa u map: 1eHTp, paguyc, THaMeTp; IUIOMaab MOBEPXHOCTH cephl. B3auMHoe pacnosnoxenue cheps
U IUTOCKOCTH; KacaTellbHasl IULTOCKOCTD K cdepe; IIomaab Chephl.

W300paxeHne Ten BpalleHHs Ha INTOCKOCTH. Pa3BEpTKa HIINHAPA H KOHYCA.

KomOuHammu Ten BpalleHHs W MHOTOTPAaHHHUKOB. MHOTOTPaHHHUK, OIHCAHHBIH OKOJO cdepsl; cdepa,
BIIHCAaHHAsl B MHOTOTPAHHHUK, WIH TEJI0 BpalleHHUS.

Ilonstue 00 o0bEMe. OCHOBHBIE CBOHCTBa OO0BEMOB Tel. TeopemMa 00 00bEME IPAMOYIOJIBHOTO
napajuie/Ienuiea i ciaeAcTBUA U3 He€. O0BEM MIWIHHIpPA, KoHyca. O0BEM IIapa U IIOMaAb Chephl.



[IogoOHBIe Tenma B mpocTpaHcTBE. COOTHONIEHHS MEXKIY IUIOMAASIMU IIOBEPXHOCTEH, 00bEMaMU
IIOAO0HBIX TeI.

Ceuenns MuinHApa (MapauielbHO U NEPIEHIUKYIIPHO OCH), CEUeHHs KOHYyca (TapalyIeIbHOe OCHOBAHHIO
U IPOXOJdIlee Yepe3 BEPIINHY), CEIeHUS II1apa.

BekTopbI H KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha IWI0CKOCTH U B IIpocTpaHcTBe. ClI0KEeHHE U BHUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
qyuciio. PaznoxkeHue BeKTopa IO TPEM HEKOMILIaHAapHBIM BekTopaMm. lIpaBmwio mapamwienenunena. Pemenue
3a7]a4, CBSA3aHHBIX C IIPUMEHEHHEM IIpaBHI JEHCTBUH ¢ BekTopaMmu. IIpsgmoyroinbpHas cucTeMa KOOpJAUHAT B
npoctpanctBe. KoopauHatel BekTopa. IIpocreiimme 3amadu B KOOpAUHATaX. YTOI MEXKIYy BEKTOPaMH.
CxasipHOE IIPOM3BEJIEHHE BEKTOPOB. BhIUMCIIEHHE YITIOB MEXAY IPSMBIMH U IUIOcKOocTSMHU. KoopauHaTHO-
BEKTOPHBII METOJ IIPU PENIeHHH FeOMEeTPHYECKUX 3aay.



IIJIAHUPYEMBIE PE3VJIBTATHI
JINYHOCTHBIE PE3YJIBTATHI

JIm4HOCTHBIE pe3yIbTaThl OCBOEHHS IIPOTrPaMMBI yaeOHOro npeaMera «MaTemMaTiKa) XapaKTepH3 YIOTCS :

I'pazxknanckoe BocuTaHHe:

c(OPMHPOBAHHOCTBIO I'PAKIAHCKOH IMO3UITMH 00YyJaIOIIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO WIEHA
POCCHIICKOTO OOIIEeCTBa, IMpEACTaBIEHHEM O MaTeMaTHYECKHX OCHOBaX ()YHKIIHOHHPOBAHUS Pa3THIHBIX
CTPYKTYp, SBJIE€HHH, NpPOIENypP TIpakAaHCKOro ooOmiectBa (BBIOOPH, ONPOCBI H 1p.), YMEHHEM
B3aUMOJEHCTBOBATH C COIHATLHBIMU HHCTHTYTAMU B COOTBETCTBHH € UX (DYHKIHSIMU H Ha3HAYCHHUEM.

ITaTpHoTHYecKOe BOCIIHTAHHE:

chopMHPOBAHHOCTHIO POCCHHCKOMN IPaKAaHCKOH HIEHTHIHOCTH, YBaKEHHUS K IPOILIOMY U HACTOSIIEMY
POCCHICKOH MaTeMaTHKH, IIEHHOCTHBIM OTHOLIIEHUEM K JIOCTHKEHUSAM POCCHICKHX MaTeMAaTHKOB U POCCUHCKON
MaTeMaTH49eCKOH IIKOJbI, K HCIIOIB30BAHUIO STHX MOCTHXKEHHH B APYTHX HayKax, TEXHOJOTHAX, cepax
KOHOMUKH.

JIyX0BHO-HPABCTBEHHOI'0 BOCIIHTAHHUS

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona; CcGhOPMHPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAHHS, STHYECKOIO IIOBEIEHHS, CBA3aHHOIO C IIPAKTUYECKHUM I[PHUMEHEHHEM JOCTIDKEHHUH HayKH U
JeATEeNIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOIO BKIaJa B IOCTPOCHHUE YCTONYUBOIO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

3CTETHUYECKUM OTHOIIEHHEM K MHUPY, BKIKOUAs 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a7a4, peIIeHUl, pacCyKIACHHI, BOCIPUUMYHMBOCTHIO K MaTeMaTHYeCKUM acleKTaM pa3IUYHBIX BHIOB
HCKYCCTBA.

®du3nvecKoe BOCIIHTAHHE:

c(pOpMHUPOBAaHHOCTHIO YMEHHS TPHMEHSTh MaTeMaTHUYeCKHe 3HAaHHS B HHTepecax 3JI0POBOTO H
Oe3omacHOro o0pa3a JKHM3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO (3I0pPOBOE€ IIUTAHHE,
cOATaHCHPOBAHHBIN PEXUM 3aHATHH M OTAbIXa, peryiaspHas (u3udeckas AaKTHBHOCTB); (PH3HYECKOTro
COBEPIICHCTBOBAHUS, IIPH 3aHITUSX CIIOPTHBHO-030POBUTEIBHON AeSTeIbHOCTHIO.

TpynoBoe BocnuTaHHe:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM II€HHOCTH TPYAOIIOOHS;, HHTEPECOM K pa3IHYHBIM cdepaM
Ipo(heCCHOHATBHON AESTEIbHOCTH, CBSA3aHHBIM C MaTEMAaTHKOH H €€ NPWIOKEHUSIMH, YMEHHEM COBEpPIIATh
OCO3HAHHBIN BBIOOP OyaymIel mpodecCcHl U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CcaMOOOpa30BaHHUIO Ha IPOTSHKEHUM BCEH JKU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHHH ITPAKTUYECKUX 3aJa9 MaTeMaTH4IeCKOH HAaIlPaBIeHHOCTH.

IKO0/IOTHYeCKOe BOCIIHTAHHe:

cpopMHPOBAHHOCTHIO SKOJOTMYECKOH KYJIBTYPHl, MOHHMAaHHEM BIIHSHUS COIHATIHLHO->KOHOMHYECKHX
[IPOLIECCOB HA COCTOSIHHE IPHUPONHOM M COLUAJIBHOM Cpelpl, OCO3HAaHHEM IJI00AJBbHOTO Xapakrepa
SKOJIOTHYECKUX IpoOIeM; OpPHEHTAallMeH Ha IIPUMEHEeHHEe MaTeMaTH4YeCKUX 3HAHMH Ul pelIeHus 3ajad B
001acTH OKpYKarollell cpensl, IUIAHUPOBAHMS IIOCTYIIKOB M OI€HKH HMX BO3MOJHBIX IIOCIEINCTBUH s
OKPYKaroIIeH Cpe/ibl.

IlenHOCTH HAYYHOI'0 O3HAHUS:

cpopMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH U
OOIIECTBEHHOH NPAKTHKH, OHMMAaHHEM MaTeMaTH4YeCKOH HayKH Kak cepbl deloBedecKoH JesTeIbHOCTH,
3TAalloB €€ pa3BUTHA M 3HAYUMOCTH [ Pa3BUTHSA LMBHIIM3ALMU; OBJAJECHHEM S3BIKOM MAaTeMaTHKH H
MaTeMaTHYeCKOH KyJIbTYpPOH KaK CPeICTBOM IIO3HAHHS MHpPA; T'OTOBHOCTBIO OCYIIECTBIITH NPOEKTHYIO H
HCCIIEI0BATENIbCKYIO AEATEIbHOCTh HHAUBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3VJIBTATHI

MeTtanpeqMeTHBIE pe3yJlbTaThl OCBOEHHS IMporpaMMmbl  ydeOHOro mpeaMera «MareMaTHKa»
XapaKTepU3YIOTCS OBIAJE€HHUEM YHUBEPCAIbHBIMH MO3ZHAGAMENbHbIMU  Oelicmeusmi, VHUBEPCATbHBIMU
KOMMYHUKAMUGHbIMU 061707)1611}1.141!, YVHUGEP CATbHbIMU pecYaANnUGHbIMU oeticmeuamu.



1) Vhueepcanvnvie nosnaeamenstuie oeticmeus, obecneyugaon opmupoearue 6azo06vix KOSHUMUGHBIX

npoz;eccoe oﬁyqaiou;uxc;? (OCGOQHH@ Memodoe NO3HAHUA OK])_V.)ICCZIOI,L]QE,’O Mupa; npzwenemle Jocu4ecKkux,
uccnedoeamensCkux onepayull, ymeHuill pabomants ¢ ungopmayueti).
Ba3oBble J1ornyeckue JeicTBHA:

BBIABISATh M XapaKTePH30BaTh CYIIECTBEHHble NPH3HAKH MaTeMaTHYECKUX OOBEKTOB, IOHSTHIA,
OTHOIIEHHH MEXAYy IOHATHSAMH, (QOPMYJIHPOBAaTh OIpeAeIeHHs IOHSATHUH; YCTaHABINBATh
CYIIECTBEHHBIH NPH3HAK KIaCCH(PUKAIMH, OCHOBAHUS OIS OOOOIIEHHS U CPaBHEHHS, KPHUTEPHH
IIPOBOAMMOTIO aHAJIH3a,

BOCIPHHHMATh, ()OPMYIHPOBATH U MPE0OPA30BHIBATE CYKICHUS: YTBEPIAUTEIbHbIE H OTPHUIIATEIIb HBIE,
€IMHUYHbIE, YaCTHbIE U OOIHE; YCIOBHBIE,

BBIBIATh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMOCBSI3M M IIPOTHBOpEUHS B (aKTax, MAHHBIX,
HaOMIOIEHUSX U YTBEPKIEHMSX; IIpelularaTb KPHUTEPHH [UIS BBLIBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYHIA;

Jie7IaTh BBIBOJBI C HCIIOIB30BaHUEM 3aKOHOB JIOTHKH, AeyKTHBHBIX H HHIYKTUBHBIX YMO3aKIIOUEHHI,
YMO3aK/ITIO9YEHHUI 110 AaHATIOTHH;

MIPOBOJIUTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MAaTeMaTHYECKUX YTBEPKACHHH (IpsSMble H OT
IIPOTHBHOI'0), BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IIPHMEPH! H KOHTPIPHUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYKICHHS U BHIBOJBI;

BBIOHPATh CIIOCO0 pelieHus yaeOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIeHHS, BHIOUPATh
HanboJIee IMOIXOASIINI ¢ YIETOM CaMOCTOSTEIHHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble HccllefoBaTeIbCKHE TeCTBHSA:

HCIIOIb30BaTh BOMPOCH! KaK HCCIeI0BaTENbCKIH HHCTPYMEHT MMO3HAHUA; ()OPMYIHPOBATH BOIIPOCHI,
(GUKCHpYIOITHE IPOTHBOpEUYHe, IpoOJeMy, YCTaHABIMBAaTh HCKOMOE H JaHHOe, (OPMHPOBATH
THIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3HITHIO, MHEHHE;

IIPOBOJUTh CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA SKCIEPHMEHT, MCCIIEJOBAaHHE II0 YCTAaHOBIICHHIO
0COOEHHOCTEN MaTEMAaTHYECKOrOo OOBEKTa, SBICHUS, IPOIleCcCa, BBHIIBICHUIO 3aBHCHMOCTEH MEXKIY
00BbeKTaMH, SBJIECHUSIMH, IIPOIIECCAMH;

CaMOCTOATENbHO (OPMYIHPOBAaTH OOOOIIEHHS W BHIBOJBI II0 pe3yiabTaTaM IIPOBEIEHHOTO
HaOMIOJCHHS, HCCIIEIOBAHUS, OI€HHBATHh JIOCTOBEPHOCTH IIONYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB H
00001IeHHI];

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOIIECCA, @ TAK/KE BBIIBUTaTh IIPEATIONOKEHHS O €T0 Pa3BUTHH
B HOBBIX YCIIOBHSIX.

Padora ¢ nuHpopManmeii:

2)

BBISBIATH JAe(HIUTH HHPOPMAIIHH, JaHHBIX, HEOOXOJUMBIX JUIS OTBETAa Ha BOIPOC M JUIS PEIICHUSI
3aJ1a4H;

BBIOHUpATh HH(POPMAIIHIO U3 HCTOYHUKOB Pa3IHYHBIX THIIOB, aHATH3HPOBATH, CHCTEMATH3HPOBATh U
HHTEPIPETHPOBATh HH(GOPMAIIHIO Pa3THYHBIX BUIOB H (HOPM IIpeICTaBICHNUS,

CTPYKTYPHPOBaTh HH(OPMAIIMIO, TNPEACTaBIATh €€ B pA3IHIHBIX (opMaxX, HIUTFOCTPHPOBATH
rpapUIecKy;

OIIEHUBATh HAJIEKHOCTH HH(POPMAIIIH II0 CAMOCTOSATETBHO CHOPMYTHPOBAHHBIM KPHTEPUSIM.
Vhueepcanvhvie KOMMyHUKamueéHvle oeiicmeus, 06ecneuuearm c@hopmupoeanHoCcns COYUATbHBIX

HABbLIKOE6 06_}211(7}0[({[“6‘}7.
OO0meHne:

BOCIIPHHUMATh U ()OPMYIHPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBHAMH U LEISIMHU OOIIEHHUS; SCHO,
TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IIMChMEHHBIX TEKCTAX, JaBaTh ITOSICHEHHS
II0 X0y PENIeHUs 3a/jaul, KOMMEHTHPOBATh MOJIY4IeHHBII pe3yIbTar;

B Xo/e OOCYXIEHHs 3aJlaBaTh BOIIPOCHI IIO0 CYIIECTBY OOCYKIaeMOH TeMbl, IPOOIEMB], pelraeMoin
3aJjadd, BBICKA3bIBaTh HJ€H, HAIleJIEHHble Ha IIOHMCK PEIIeHHS, COIOCTABILITh CBOHU CYXKJIEHHS C



CYKIEHMSMH JPYTHX YYacTHHKOB JHalora, OOHAPYXKHBAaTh pa3IMdHe U CXOACTBO IIO3MIIUI; B
KOpPPeKTHOM (popMe (popMyTHpPOBaTh Pa3HOTIACHS, CBOH BO3PaKEHHS,

OpPeACTaBIATh  pe3ylIbTaThl PpENIeHHs  3aJadyd, SKCIIEPUMEHTa, HCCIECJOBAaHUS, IPOEKTa;
CaMOCTOSITENTHHO BHIOMPATh (pOpMaT BBICTYIUIEHHS C YYETOM 3ajad MPEe3eHTAllMd U OCOOEHHOCTEH
ayJAUTOPHH.

CoTpyaHHYeCcTBO:

IIOHMMATh M HCIOJIb30BaTh IPEHMYIIECTBA KOMAHIHON U HHIUBHUIYAJIbHOH paboTHI IPH pPElICHUU
y4eOHBIX 3aJa4;, IPUHUMATh II€Ib COBMECTHOH [eATEIbHOCTH, IUIAHUPOBATh OpPTaHU3AIHIO
COBMECTHOH paloTHI, paclpenesTh BUABI Pad0T, JOTOBapUBATHCS, 00CYXKIaTh MPOIECC U Pe3yIbTaT
paboThl; 00001IaTh MHEHHS HECKOJIbKUX JIFOJIEIH;

y4acCTBOBaTh B TPYIIOBBIX (opMax padoThl (00CYXKIeHHSI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
HHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATh CBOHM AEHMCTBHUS C APYTHUMH WieHAMH
KOMaH/Ibl; OIIEHUBATh KA4eCTBO CBOET'0 BKIIaJia B OOIIHI IPOIYKT IO KPUTEPHAM, CHOPMYTHPOBAHHBIM
Y4aCTHHUKAaMHU B3aUMOJIECHCTBUS.

3) Vuueepcanvruvie pecynamuensie oeiicmeus, obecneuusaon Gopmupoeanie cmvicl06biX YCIMaHo8OK U
JHCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABIIATH IUIaH, aITOPUTM PENISHUS 3aJadH, BRIOUPATh CIIOCO0 PeNIeHUs ¢ Y4ETOM HMEOITHXCS
PeCypcoB U cCOOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHU I
C Y4€TOM HOBOH HH(OpPMAITHH.

CaMOKOHTPO.1b:

BIaJeTh HAaBBIKAMH II03HABaTEIbHOH pedeKCHH KaK OCO3HAaHHS COBEpIIaeMbIX JEHCTBUH H
MBICTTUTEIBHBIX IIPOI[ECCOB, HX PE3YyIbTaTOB; BIaJeTh CIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoIfecca U pe3yibTaTa pelleHHs] MaTeMaTHIeCKOH 3aJauH;

IIPEIBUETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPH PELICHHH 3a/1a4H, BHOCHTh KOPPEKTHBHI B
JeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, MAHHBIX, HANJEHHBIX OIIMOOK, BBIIBICHHBIX
TPYIHOCTEM;

OLICHHBAaTh COOTBETCTBHE pe3ylbTraTa IEIH H YCIOBHUSM, OOBSCHATH IPHYHUHBI JOCTIKEHHS HIH
HEJIOCTHKEHHS DPe3yIbTaTOB HEATEIbHOCTH, HAaXOAHWTh OMIHMOKY, JaBaTh OILEHKY IPHOOPETEHHOMY
OIIBITY.

IIPEJIMETHBIE PE3VJIBTATHI

10 KJIACC

OrnepHpoOBaTh MOHATHSMH: TOYKA, IPSIMasi, ILTOCKOCT.

[TpHMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX IIPH PelIeHHH TeOMEeTPUIECKHX 3a/1ad.
OnepHpoBaTh MOHATHSMH: apaUIeIbHOCTh H MEPIEeHNKYIIPHOCTD MPSIMBIX U INTOCKOCTEH.
KiaccugumupoBaTh B3aHMHOE PACIIOIOKEHHE MIPSIMBIX H ILTOCKOCTEH B MMPOCTPAHCTBE.

OmnepHpoBaTh TOHATHAMH: JBYTPAHHBIH YTOJ, TPaHH IBYIPAHHOTO yIja, peGpo IBYTPaHHOTO YIIIa;
JIMHEHHBIH yToJI IBYTPAHHOTO YIJIa; TPaJycHas Mepa JBYTPAHHOTO yIia.

OmepHpoBaTh IOHATHSAMH: MHOTOTPAHHHK, BBITYKIBIH H HEBBITYKIBIH MHOTOTPAHHHK, 3J€MEHTHI
MHOTOTPaHHHKA, TPaBHIBHBII MHOTOTPAHHHUK.

Pacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (THPaMUIa; IPU3Ma, IPSMOYTOIBHBIH MapaUIe/IeluIe]],

KYyO0).

KnaccupuiupoBaTh MHOTOTPAaHHHKH, BBIOMpas OCHOBaHMUS [UIS KiIacCH(HUKAIMHU (BBITYKIbIE U
HEBBIITYK/Ible ~MHOTOTPAHHUKH; IIPaBWIbHBIE MHOTOIDAaHHHKH, TIpPsAMble U  HAKJIOHHBIE IIPHU3MEI,
HapajIe/IeHIIe b ).

OmnepHpoBaTh MOHATHAMHU: CEKYyIIas IJIOCKOCTh, C€UeHHe MHOTOIPaHHHKOB.

OOBSICHATH IIPUHITUITHI IOCTPOEHHUS CEYEHUH, HCIIOIb3YS METO/ CIEIOB.



CTpOoUTh Ce4eHHS MHOTOI'PDAaHHHKOB METOJIOM CIIEIOB, BBIIONHATH (BBIHOCHBIE) IJIOCKHE HYEPTEKH H3
PHCYHKOB ITPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHHU3Y.

PemiaTh 3aaud Ha HaXOXJEHHE T€OMETPUYECKHX BEIHYHH 10 06pasliaM IIH aJroOpHTMaM, IPHMEHIS
H3BECTHBIE AHATUTHYECKHE METONbl NPH PENIeHHH CTAaHTAPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBHIYHCIICHHE
PACCTOSTHUI MeXKTy IBYMSI TOYKaMH, OT TOUKH JI0 IPSAMOH, OT TOYKHU JI0 IUVTOCKOCTH, MEKITY CKPEITHBAIOIIHMHICS
IPSMBIMHL.

PemaTh 3aauu Ha HaXOXkJEHHE TeOMETPUYECKUX BEIHYHH IO 00pasliaM IIH aJrOpHTMaM, IPHMEHSS
H3BECTHBIE aHAUTHYECKHE METO IbI IIPH PENIEHUH CTaHJAaPTHBIX MaTeMAaTHIECKHX 3a/1a4 Ha BBIUHCICHUE YTJIOB
MEXIY CKPENIHBAIOIIUMHUCS TMPSIMBIMH, MEXIY NPSIMOH U IUIOCKOCTBIO, MEXKIY IUIOCKOCTSMH, JBYTPaHHBIX
VIJIOB.

Beraucaate 06bEMBI U IIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPH3Ma, MMHPAMHJIa) ¢ IPUMEHEHHEM
(bopMyIT; BEIYHCTISATH COOTHOIIEHHS MEKY IIOMAASIMHU OBEPXHOCTEH, 00bEMaMH ITOZOOHBIX MHOTOTPAHHHUKOB.

OrepupoBaTh HOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U ILIOCKOCTh CHMMETPUH; IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH (DUTYPHL.

HW3Biekath, Ipeodpa30BbIBAaTh H HHTEPIIPETHPOBATH HH(POPMAITHIO O IPOCTPAHCTBEHHBIX T€OMETPHIECKHIX
¢burypax, npecTaBIeHHYIO Ha YepTexkKax H PUCYHKaX.

[IpuMeHATh TeoMeTpudeckHe (aKThl JIS pPeIIeHHS CTePeOMEeTPHYEeCKHX 3afad, IPeAIosIararollinx
HECKOJIBKO IIIaroB PeNIeHHUs, €CTH YCIOBHS MPUMEHEHHS 3aJaHbl B SBHOH (hopMe.

[IpuMeHSATh TpPOCTEHIIIe MPOrpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI ITPH
PEIIeHHH CTePEOMETPHIECKUX 3a/1a4.

[IpuBOAUTE NpPHUMEPHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOAE M JKH3HH, PacIlo3HaBaTh
IIPOSIBIIEHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh IMONydeHHBIE 3HAHHS Ha IMPAKTHKE: aHATH3HPOBATh peaTbHbIE CHUTYAIlUH W IIPHMEHSThH
H3ydeHHBIE TIOHATHA B TIpoIlecce IIOMCKa pelIeHHs MaTeMaTHYeCKH Cc(hOpPMYIHPOBAHHON IPOGIEMBI,
MOJETHPOBaTh pealbHble CHTYallHH Ha $3bIKE TEOMETPHH, HCCIe0BaTh IIOCTPOSHHBIE MOIETH C
UCII0JIb30BAHHEM T'e€OMETPHYECKHX IOHATHI H TeOopeM, alllapara aareOphl; pemiaTh MPaKTHYECKHe 3a]1add,
CBSI3aHHBIE C HAXOXKICHHEM reOMEeTPHYECKHUX BETHIHH.

11 KJIACC

OnepupoBaTh MOHATHAMU: IUTHHAPHIECKAS IOBEPXHOCTD, 00Pa3yIOIIHE IIHWIHHPHIECKOH TOBEPXHOCTH;
IIWIMHIP, KOHHYecKas IIOBEPXHOCTh, OOpasyiollHe KOHHYECKOH IIOBEPXHOCTH, KOHYC; cdepHueckas
IIOBEPXHOCTB.

Pacrno3HaBaTh Tesa BpameHHus (IFUTHHAP, KOHYC, cdepa u miap).

OOBSCHATH CIIOCOOBI MOTYyYEHHUS TeJl BPAIlleHHUS.

KrnaccuguiupoBaTh B3aHMHOE PAcIoOIokKeHHe cepsl H IIOCKOCTH.

OrnepupoBaTh MOHSATHAMH: IIAPOBOM CETMEHT, OCHOBaHHE CeTMEHTa, BBICOTa CETMEHTA; IIapOBOM CIIOH,
OCHOBAHHE IIAPOBOT0 CJIOS, BHICOTA IIAPOBOIO CJIOS; IIAPOBOH CEKTOP.

Boruncisate 00BEMBI U IUIOIIAAU IIOBEPXHOCTEH TeJl BpPAIllEHUS, T€OMETPHYECKUX Tel C INIPUMEHEHHEM
bopmyit.

OrmepHpoBaTh MOHATHSAMH: MHOTOTPAHHHUK, BIIHCAHHBIH B cepy M OMHCaHHBIH oKolo chepsl; chepa,
BIIMCAHHASl B MHOTOIPAHHUK WM TEJIO BPALEHHUS.

BrIunCIITE COOTHOIIEHHS MEXKAY IUIOMAISIMHU ITIOBEPXHOCTEN U 00bEMAMU ITOJOOHBIX TeIl.

H300paxaTh H3ydaeMble GUTYPHI OT PYKH U ¢ IPUMEHEHHEM IPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BHITOTHATE (BRIHOCHBIE) ITIOCKHE YePTEKH U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYP: BUI CBEPXY, COOKY,
CHHU3Y; CTPOUTH CEUEHHUS TeJl BpallleHHS.

H3BieKkaTh, HHTEPIPETHPOBATH U MMPe0oOpPa30BbIBaTh HHPOPMAITHIO O IIPOCTPAHCTBEHHBIX T€OMETPHIECKHUX
¢durypax, npeJcTaBIeHHYIO Ha YepTekaxX U PHCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BEINOTHATE E€HCTBHS CIOKEHHS BEKTOPOB, BRIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpPa Ha YHCIIO,
00BICHITH, KAKUMH CBOMCTBAMH OHH 00J1aJ1af0T.



[IprMeHATh IPaBIIIO IapaslIeIeHIIe a.

OrepupoBaTh MOHATHSIMH: IeKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIY/Ib BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXKIY BEKTOPAMH, CKaISIPHOE MTPOU3BeIeHHe BEKTOPOB, KOJUTHHEapHBIe
U KOMILTaHApHBIE BEKTOPBL.

Haxoaute cyMMy BEKTOPOB U IIPOM3BEJECHHE BEKTOpa Ha YHCIIO, YTOJ MeXIY BEKTOpaMH, CKaIsIpHOE
IIPOH3BEICHUE, PACKIabIBATh BEKTOP IO ABYM HEKOJUTHHEAPHBIM BEKTOPaM.

3a1aBaTh IIOCKOCTh YPaBHEHHEM B JIEKaPTOBOH CHCTeMe KOOPIUHAT.

IIpuMeHATh TeoMeTpHUeckHe (aKThl IS PpelleHHs CTePeOMETPHYECKHX 3ajad, IpeAroJIararoniux
HECKOJIBKO IIIaroB PENIeHHs, €CTH YCIOBHS MPUMEHEHHS 3aJaHbl B SIBHOH (opMe.

PemaTh mpocTeiiniie reoMeTpHIECKHE 331a41 Ha IIPHMEHEHHEe BEKTOPHO-KOOPJUHATHOTO METO/Ia.

PemaTh 3aauu Ha JI0KA3aTeIhCTBO MAaT€MAaTHYECKHX OTHOIIEHHH M HaXOKIEHHE TI'eOMETPHUECKHX
BEIMYHH 10 OOpa3laM WIH aIrOPUTMaM, IIPUMEHSS W3BECTHbIE METOJAbl IPH pPENIEHHH CTaHAApPTHBIX
MaTeMaTHIeCKUX 3a/1a4.

[IpuMeHATh TMpoCTeiIIe MpPorpaMMHBIE CPEACTBa M 3IEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH
PELIeHHH CTepeOMEeTPUIECKUX 3a/1a4.

[IpuBOAUTH, HpPHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPHPOAE M JKH3HH, PAacIO3HAaBaTh
MIPOSIBIIEHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHSATh TOTYYeHHBIE 3HAHHMSA Ha IPAKTHKE: aHATIM3UPOBaTh peaabHbIE CHUTYallHH U IPHMEHSTH
H3YYeHHbIe IIOHSATHS B IIpOIlecCe IIOMCKA peIIeHHs MaTeMaTHIeCKH C(OpMYTHPOBAHHOW IPOGIEMBI,
MOJIETHPOBaTh pealbHblE CHTYallHH Ha $3bIKE TEOMETPHH, HCCIeA0BaTh IIOCTPOEHHBIE MOJETH C
HCIIO0JIb30BAHHEM T'e€OMETPHIECKHUX IOHATHII M TEOpeM, alllapara ajreOpbl; pellaTh MPaKTHIeCKHE 3aJadH,
CBSI3aHHBIE C HAXOXKJIEHHEM TeOMETPHIECKHX BETHIHH.



KPUTEPHUH OIIEHKH! 3HAHUHN YUANIIIXCS

PopMBbI KOHTPOJISI: pPalioHHAs HE3aBHCHMas JHArHOCTHKA, aIMUHUCTPATUBHAS KOHTPOJIbHAS padoTa,
KOHTPOJIbHAS PadoTa, IPOBEPOUHAs CAaMOCTOSTeIbHAs pad0oTa, CaMOCTOsTeIbHAs paboTa, 3a4eT 10 TEOPHH, 3a4eT
10 IPaKTHKe, TeCT, MaTeMaTHYECKUI JUKTAHT, JOMAILIHAS KOHTPOJIbHAs padoTa, YCTHBIH CYeT, IIPaKTHYECKast
padoTa, JoMalIHAg padoTa, YCTHBIHM CYET, HCCIeA0BaTelIbCcKas padora.

JUis oneHuBaHUS IIPeIMETHBIX Pe3yIbTaTOB [0 y4eOHOMY IIPeAMETY OIpeNe/IeHO ISTh YPOBHEH
JOCTHIKEHUH YJalUXCsl, COOTBETCTBYIOIIHUX OTMETKAM OT «5» 10 «1».

ba30Bb1il ypOBEHD JOCTIKEHUH — YPOBEHB, KOTOPBIH IEMOHCTPUPYET OCBOEHHE YUeOHBIX AEHCTBUI C
OTIOPHOM CHCTEMOM 3HAaHHUIl B paMKax JHara3zoHa (Kpyra) BbIAEIEHHBIX 3aJad. OBiajeHHe 0a30BBIM YPOBHEM
SBISETCS OocmamoyHeim IS IMPONOJDKEHHS OOydYeHHS Ha CIeAYIOIIeH CTyIleHH o0pa3oBaHUS, HO He II0
poIIPHOMY HaIlPaBIeHUIO. J[OCTHKEHHIO 5a30BOTO YPOBHS COOTBETCTBYET OIIEHKA «YIOBIETBOPHTEIHHOY
(i oTMeTKa «3», OTMETKA «3aYTEHOY).

[IpeBsilieHue 6a30BOr0 YPOBHS CBUIETEIBCTBYET 00 YCBOCHHH OIOPHOH CHCTEMBI 3HAaHUH HA YPOBHE
OCO3HAHHOTO IIPOM3BOJIBHOTO OBJIAJeHHS YYeOHBIMH JEHCTBHSAMH, a TaKKe O Kpyrosope, mupoTe (WIH
H30UpaTeIbHOCTH) HHTepPecoB. I{enecooOpa3Ho BEIAETUTE CIEAYIONIHE ABa YPOBHS, IIPEBHIIIAONTHE Ga30BbIi:

- HOBBIIIEHHBII YPOBEHD JOCTIKEHUS IUIAHUPYEMBIX Pe3YIbTAaTOB, OI[EHKA «XOPOIIO» (OTMETKA «4»);
- BBICOKHI YPOBEHB JOCTIDKEHHUS IIJITAHHUPYEMBIX Pe3YJIbTaTOB, OIIEHKA «OTIHYHO» (OTMETKA «5»).

IToBBIIIEHHBINH U BBHICOKHI YPOBHH JOCTHKEHHS OTIMYAIOTCSA IO IMOJTHOTE OCBOEHHS IUIaHHPYEMBIX
Pe3yIbTaTOB, YPOBHIO OBIAJ€HUS Y4eOHBIMH NEHCTBUSAMH H C(HOPMHPOBAHHOCTHIO HMHTEPECOB K JaHHOM
MIpeIMETHOM 00JIaCTH.

WHnuBuIyaldbHbIE TPAEeKTOPHUH OOY4eHHS OOYYJarOUIUXCS, AEMOHCTPHUPYIOIIHUX IIOBBIIICHHBI U
BBICOKHH YPOBHH JOCTHKE€HHH, I1e1ec000pa3Ho (OPMHPOBATh C YIETOM HHTEPECOB 3THX OOYJAIONIUXCS U HX
IUIaHOB Ha Oyaymee. [Ipy HaIuuuud YCTOMYUBBIX HMHTEPECOB K YU4eOHOMY IIPEIMETY U OCHOBATEIbHOMN
IIOITOTOBKH I10 HEMY TaKHe 00yJaroliuecs MOTYT ObITh BOBIEUEHHI B IPOEKTHYIO AESITEIBHOCTD I10 IPeAMETY H
COPHEHTHPOBAHBI Ha MPOIOIKEHHEe 00yJeHHS B CTapPIINX KIaccax Mo JaHHOMY IPOQIIIO.

JUis omucaHHS IIOATOTOBKH OOYYarONIUXCS, YPOBEHb [JOCTHKEHHII KOTODBIX HIDKE 0a30BOTO,
1eecoo0pa3Ho BBIJEIUTH TAKKE JIBa YPOBHS:

- HU3KHUH YPOBEHb JIOCTIKEHUH, OIIeHKa «IUT0X0» (0TMeTKa «1», «2»), He ToCTHKeHHe 6a30BOTO YPOBHS
(TOHMKEHHBIN U HU3KUI YPOBHHU JIOCTHKEHHH) (PUKCHPYETCS B 3aBUCHMOCTH OT 00bEMa M YPOBHS OCBOEHHOTO
U HEOCBOEHHOTO COZIep:KaHUS IIpeIMETa.

Kak npaBuino, MOHIKEHHBIH YPOBEHb JOCTIKEHHH CBHIETEIBCTBYET 00 OTCYTCTBHH CHCTEMATHYECKON
0a30BOIl ITOArOTOBKH, O TOM, YTO O0YyJarOIIUMCS HE OCBOEHO Jla)Ke U IIOJIOBHHBI IUIAHUPYEMBIX Pe3yJIbTaToB,
KOTOpBIE OCBaHBaeT OOJIBIIMHCTBO OOYYAIONIUXCSA, O TOM, YTO MMEIOTCS 3HAYUTe/IbHbIe IIPOOebl B 3HAHUSX,
JanbHellee oOydeHHe 3aTpyaHeHo. IIpu >ToM oO0y4aromiumiicssi MOKET BBIIIOJIHATH OTHEIbHBIE 3aJaHHS
MOBBIIIEHHOr' 0 YPOoBHS. J[aHHas rpymma o0yJaromuxcs (B cpeJHEM B XoJie 00y4eHHs COCTaB/LIoIIas okoo 10
%) TpeOyeT cHelHaIbHON JUATHOCTUKH 3aTPYIHEHHH B 00y4eHHH, MPOOEIOB B CHCTEME 3HAHUN H OKa3aHHA
LieJICHAIPaBI€HHON IIOMOIIH B JOCTHKEHUH 0Aa30BOTO YPOBHS.

Huskuil ypoBeHb OCBOECHHS IUIAHHPYEMBIX pPe3YIbTaTOB CBHUJETEILCTBYET O HAJIMYUH TOJIBKO
OTHeNbHBIX (parMEeHTAPHBIX 3HAHHH II0 IpeaMeTy, JdalbHeiliee oOydeHHe IPAKTHYECKH HEBO3MOKHO.
OO0yvaronmMcs, KOTOpbIe 1eMOHCTPUPYIOT HU3KHI YPOBEHb JOCTIDKEHUI, TpeOyeTcs clielHalbHas IIOMOIIb He
TOJBKO IO y4eOHOMY IpeIMeTy, HO H Mo (OPMHPOBAHUIO MOTHBAIIMH K OOYYEHMIO, Pa3BHTHIO HHTepeca K
HU3ydaeMoll MpeJAMETHON O0O0JIacTH, MOHUMAHHIO 3HAYUMOCTH IIpeIMeTa M JKU3HH H Jp. ToIbKO Haaudue
MIOJIOKUTETbHOM MOTHBAIIMH MOJKET CTaTh OCHOBOH JMKBHIAIIMU IIPOOETIOB B OOY4EHHUH IS JAHHOM TPYIIIIBI
00yUJarOIINXCH.

HopMmbl onileHOK NHCbMEHHbBIX Pa0doT: THII KOHTPOJISI — KOHTPOJIbHAs

(KOoHTpOIBHAs padoTa, IPOBEPOYHAS CAMOCTOSTEIbHAS padoTa, 3a4eT IO IIPAKTHUKE).



Conep:xaHue U 00bEM MaTepHaja, BKIOYaeMOIro B KOHTPOJIBHBIE ITMCBMEHHBIE Pa0OTHI, a TAKXKE B
3ajaHiS 111 IIOBCEJHEBHBIX IIHCHMEHHBIX YIIPAKHEHHUH, OIpPeNessoTCS TpeOOBaHHUSIMH, YCTAaHOBJIEHHBIMHU
o0pa3zoBarebHOM nporpaMMoi. 1o Xapakrepy 3aaHuil MMCEMEHHBIE Pa0OTHI COCTOAT:

a) TOJIBKO U3 IIPUMEPOB;

0) TOJIbKO U3 3aJ1a4;

B) U3 3a/1a4 U IIPUMEPOB.

OrneHkKa MUCBMEHHOH PaboTHl ompefersercs ¢ y4ETOM, Npexkae Bcero e€ oOIero MaTeMaTHIeCKOro
YPOBHS, OPHIMHAJIBHOCTH, IIOCIEI0BATEIBHOCTH, JOTHYHOCTH €€ BBIIOJIHEHHUS, a TaKkKe 4YHClla ONIMOOK U
HEJI0YETOB U KauecTBa 0(OPMIIEHHS PabOTHL

OneHka MucbMeHHOH PadoThI M0 BBHINOJHEHHI0 BHIYHCIHTEIbHBIX 32JaHAN H aJIredpandecKHux
npeodpa3oBaHMil

Bricoxuil ypoBeHb (0TMeTKa «S5») cTaBUTCS 3a O€3yKOPH3HEHHOE BBINIOJIHEHUE IIMCbMEHHOH padoTHL,

a) ecau BeimoaHeHo 90%+1-100%;

0) ecnu Bce AEHCTBUSA M IpeoOpa30BaHUS BHIIIOTHEHBI IIPABHIIBHO, 0€3 OIMMOOK; BCE 3allUCH XOJa
pelIeHus PacIIOIOKEHB! II0C/IeI0BAaTeIbHO, a TaKXKe CllellaHa IIPOBEpKa PElIeHHs B TeX CiIydasxX, Korja 3To
TpeOGyeTcs WM JOMYyIeHa He 3HaUuTe IbHAs ONIHOKa (OIHCKa).

IloBbIlIeHHBIH YPOBeHb (0TMeTKa «4») CTaBUTCS 3a padoTy, KoTopas BeinoiHeHa 70%+1-90%, HO
JIOIIyIIeHa OJIHA OIIHOKA WIH ABA-TPU HEJI0UETA.

ba3oBblil ypoBeHb (0TMeTKA «3») CTaBUTCA e€CIIH BBITIOIHEHO 50%+1 -70%:

a)  eciu B paboTe HMeeTcs JBe rpyOble ONHOKU U He Oojiee 0THOH HEerpyooil ONMMOKH;

0) IpU HAIMYUH OJHOU rPy00H OMUOKHU U OJHOTO-/IBYX HEI0UETOB;

B)  IIPH OTCYTCTBHHU I'PYOBIX OIIMOOK, HO IIPU HAJTHYHH OT JBYX 110 YETHIPEX (HErpyOhIX) ONIHOOK;

I) IIPU HAIMYHH TPEX HErPyOBIX OMIHOOK U He Goiee TPEX HET0UETOB;

1) IPH OTCYTCTBHH OMMOOK, HO IIPU HAJTHYUHU YETHIPEX U Gojiee HeJOYETOB;

€)  eCIIH BepHO BBHIIOJIHEHO OoJiee MOIOBUHEI 00bEéMa Beell pabOoTHL.

Hu3skuil ypoBeHb (0TMeTKA «2)») CTaBUTCS, KOIJa YHCJIO OMIMOOK IIPEBOCXOIUT HOPMY, IIPH KOTOPOH
MOKET OBITh BBICTABJIIEHA II0JIOKUTEIbHAS OLIEHKA, HIH €CIH IIPAaBHJIBHO BBIIOIHEHO MEHee II0JIOBHHBI BCEH
paloTHI.

OneHka NUCbMeHHO PadoThI IO PellleHHI0 TeKCTOBBIX 32124

Beicokuii ypoBeHb (0TMeTKa «S») CTaBUTCS B TOM clIydae, KOTJa 3ajada pellleHa IIPaBHIIbHO: XOJ
pelleHus 3aJa4d BEPeH, BCe JEHCTBHS U IpeoOpa3oBaHUS BBIIOJHEHb BEPHO M pPAlHOHAIBHO, B 3ajade,
pelraeMoii ¢ BOIPOCAMH HJIM MOSCHEHUSMH K JEHCTBHUSAM, JaHbl TOYHBIE M MPaBUJIbHBIE (OPMYTHPOBKH; B
3a7jaue, pelraeMoil ¢ IIOMOIIBIO YPaBHEHHUS, JaHbl HEOOX0JUMBbIE ITOSICHEHHS; 3alIUCH IIPAaBUJIbHBI, PACIIOJIOKEHBI
IocjIeI0BaTeNbHO, JaH BEPHBII U HCUEPIBIBAIONIHI OTBET HAa BOIIPOCH! 3aJadl; C/Ie/IaHa IIPOBEPKa pelIeHus (B
TeX CIIydasix, KoTrJa 3To TpedyeTcs).

IloBbINIeHHBIN YPOBEeHb (0TMeTKA «4») CTABUTCS B TOM CIIy4ae, €CJIH IIPH IIPaBHIBHOM X0/1€ PeIlleHHs
3a[1a4y JOITyIIeHa OJIHA HerpyOas olmOKa WIH ABa-TPU HET0YETa.

Ba3oBblii ypoBeHb (0TMeTKa «3») CTaBUTCA B TOM CIIy4ae, €CIH X0/ PelIeHUs IPaBHIIbHEIIH, HO:

a) JOIyIleHa OJiHA Tpy0as ommoOKa H He 6oJiee 0HOH HEerpyooii;

0) momyieHa oJjHa rpy0as ommoOKa 1 He 60j1ee IBYX HET0YETOB;

B) JIOMYIIEHBI TPU-9ETHIPE HETPyOble OIIHOKH IIPH OTCYTCTBUU HEAOYETOB;

T) JOIYIIEHO He 0ojiee IBYX HErpyObIX OMIHOOK U TPEX HEJOUETOB;

1) TIpH OTCYTICTBHH OIIMOOK, HO MPU HAIMYHH 00JIee TPEX HEJJOUETOB.

Hu3skuii ypoBeHb (0TMeTKa «2)) CTaBUTCA B TOM ClIydae, KOrJla YUCIIO OMIMOOK IPEBOCXOIUT HOPMY,
IIPH KOTOPOI MOJKET OBITh BBICTABI/IEHA IOJIOKUTEIbHAS OlleHKa. [IprMedanus.

L. O1MeTKa «5» MOXKeT OBITh IIOCTaBJIEHA, HECMOTPA Ha HAJTHYHE OITHCKH HIIH Heo4€ETa, eCiu
YUYCHHK JJaJI OPUTHHAJIBHOC PEIICHUE, CBUACTEIBCTBYIOIIEE O €TI0 XOPOIIEM MAaTEMATHYCCKOM Pa3BHUTHH.



2. ITonoxxuTtenpHast OTMETKA «3» MOKET ObITh BBICTABII€HA YICHHUKY, BBHIIIOTHUBIIEMY PaboTy
HE IIOJTHOCTBIO, €CIIH OH 0e30IIMO0YHO BHIIIOIHUI 00JIee MOJIOBUHBI 00BEMA BCel pabOTHI.

OneHka KOMOMHHPOBAHHBIX MMCbMEHHBIX Pa00T 0 MaTeMaTHKe

IIucemenHas paboTa IO MaTeMaTHKe, ITOJJIe/Kalias OIEHHBAHHUIO, MOKET COCTOSTh M3 3aaad Hu
mpuMepoB (KOMOMHHPOBaHHAs padoTa). B 3ToM ciTydae mpemnogaBaTellb CHadaIa Ja€T IpeIBAPUTEILHYIO OIIEHKY
Ka)kKJI0H 9acTH pa0OTHL, a 3aTeM OOLIYIO, PYKOBOJCTBYSCH CIEAYIOIIHM:

a) ecii 06e 9acTH paboTHI OIIEHEeHBI OJUHAKOBO, TO 3Ta OIeHKA JOJUKHA OBITh 0OIIeH UTS Bceil paboThl
B IIEJIOM;

0) eci OTMETKH YacTel pa3HATCA Ha OJUH 0ajUl, HallpUMep, TaHbl OTMETKH «5» U «4» WIH «4» U «3»
U T. II., TO 32 pabdOTy B II€JIOM, KaK IIPABHIO, CTABUTCA HU3IIAS U3 JBYX OTMETKH, HO IIPH 3TOM YYUTBIBAETCS
3HaYeHHe KaKJI0H U3 JacTed padoThl;

B) HH3IIAsg U3 OBYX JaHHBIX OTMETKH CTaBUTCS M B TOM CIydae, €CIH OJHA 9acTh PabOThI OllEHEHa
0aiuIoM «5», a Apyrasi — 0aJllIOM «3», HO B 3TOM CJIy4ae IIPENo1aBaTe b MOKET OL[EHUTh TaKyI0 padoTy B LIEJIOM
0aiu1oM «4» IPHU YCIOBUHU, YTO OIIEHKA «5» MOCTaBJIeHA 32 OCHOBHYIO YacTh pabOTHI;

T) €CJIM OJIHA U3 JacTel padoTHI OlleHEHa 0aIIOM «5» HWIH «4», a Ipyras — 0auioM «2» Wi «1», To 3a
BCIO padoOTy B II€JIOM CTaBUTCS Oall «2», HO IperojaBaTellb MOKET OLEHUTh BCIO paboTy OawioMm «3» IpH
YCIIOBHH, YTO BBICIIAS U3 JIBYX JaHHBIX OIIEHOK ITIOCTaBJI€HA 3a OCHOBHYIO 9acTh PaOOTHI.

lel,wel{aHlle. OcHoegHoil cyumaenics ma tl(lClIIbp(l60nlbl, Koniopasa exiroudaent 60.a7bllllll7 no 06"bé:M_v ui
H(Ill60.:7€e GAJMCHBIL NO 3HAYEHUIO mamepuain no Uyuaemvim nmemamv npocpavimol.

OneHka TeKYIIHX NHCbMEHHBIX padoT (caMocTodTelbHas paboTa, 3adeT MO TEOPHH, 3a4eT II0
MIpaKTUKE, TeCT, MaTeMaTH4YEeCKHH MJUKTAHT, YCTHBIM CYeT, MpakTudeckas paboTa, JoMamiHsisi padoTa,
HccleoBaTenbekas paboTa)

IIpu oOlleHKe TOBCEIHEBHBIX OOYYaIOMUX paboT IO MaTeMaTHKe YYUTeIb PYKOBOICTBYETCS
YKa3aHHBIMH HOPMaMH OIIEHOK, HO YIUTBIBAa€T CTEIIEHb CAMOCTOATEILHOCTH BBIIIOTHEHHS PabOT yJallUMHUCS, a
TaK)Xe TO, HACKOJIBKO 3aKPEIl/IEH BHOBb H3yJaeMbIil MaTepHalL

OOyuawuiue IHCbMEHHbIE Pa0d0Thbl, BBHIIIOJHEHHBIE YYAlIUMHUCA BIIOJIHE CAMOCTOSTEIBHO C
IIpUMEHEHHEM paHee U3YUYEHHBIX U XOPOIIIO 3aKPEIUIEHHBIX 3HAHHIL, OLIEHUBAIOTCA TaK K€, KaK U KOHTPOJIbHbIE
paloTHI.

OO0yuyamomue TMHChMEHHbIE PadoOThI, BHIIIOJHEHHBIE BIIOTHE CAMOCTOSTEIBHO, Ha TOJBKO HYTO
H3y4eHHbIE U HEJOCTAaTOYHO 3aKpeIUIEHHbIE IIpaBWIa, MOTYT OIIEHHMBAaThCS Ha OIMH Oa/ll BBINIE, YEM
KOHTPOJIbHBIE pa0O0ThI, HO OLIEHKA «5» U B TOM CJIydae BBICTAB/IIETCS TOJIBKO 3a 0€3YKOPH3HEHHO BHIIIOTHEHHBIE
paloTHI.

IIncbMeHHBIE padoThI, BRIIIOTHEHHBIE B KJIaCCe ¢ IPeIBapHTeIbHBIM Pa300poM HX 0] PYKOBOJCTBOM
YUHTEeNs, OICHUBAIOTCSA Ha OJMH Oa/ll HIDKE, 4eM 3TO IIPEAYCMOTPEHO HOPMAaMH OILIEHKH KOHTPOJIBHBIX
IMHCbMEHHBIX PaboT. Ho 6e3yKOPHU3HEHHO BHINIOHEHHAsI paboTa U B 3TOM CIIy4dae OLIEHHUBAETCS OAIIIOM «5».

JlomamHHe NHChbMeHHbIe Pa0OThl OIIEHUBAIOTCS TaK jkKe, KaK KiIaccHas paboTa 0Oydarolero
XapakTepa.

HopMmbl OIleHOK MaTeMaTH4YeCKOro JHKTAHTAa, YCTHOIO CYeTa, CaMOCTOSATEeJbHBIX padoTr H
TeCTOBBIX PA0OT BHICTAB/ISIETCH € YUeTOM YHC/Ia BEPHO pPellleHHBIX 3aJaHHil:

Bbicokuii ypoBeHb (OTMETKA «5»): YHCIIO BEPHBIX OTBETOB -100%.

IloBbINMEHHBIH YPOBeHb (OTMETKA «4»): YHCIIO BEPHBIX 0TBETOB -80%+199,9%.

Ba3oBblii ypoBeHb (0TMETKa «3»): YHCIIO BEPHBIX 0TBETOB-60%+1-80%.

Hu3sknii ypoBeHb (0TMeETKa «2»): YHCIIO BEPHBIX OTBETOB MeHee 60%.

HopMBblI 0lIeHOK YCTHOTO 0TBETA, 3a4eTa M0 TeOPHH, IPAKTHYEeCKO0# PadoThl, HCCIeT0BaATeIbCKOM
paboThl, JoMalIHell KOHTPOJIbHOM Pa0oThI B IOMallHel padoThI:

Broicoknii ypoBeHb (OTMeTKa «5») BBICTABJISETCS, €CIIH yUaIHiics: MOceI0BaTeIbHO, YETKO, CBI3HO,
000CHOBAHHO U 0€30IIHO0YHO H3/IaraeT yueOHbBIH MaTepHall; 1aeT OTBET B JIOTHYECKOH IOCIIEI0BATEIbHOCTH C
HCIIOIh30BAHUEM IIPUHATON TEPMHUHOIOTHH; ITOKa3bIBAaeT MMOHMMAHHE CYITHOCTH PAaCCMaTPHUBAEMBIX MOHSITHIA,



SBIEHHH M 3aKOHOMEPHOCTEH, TEeOpHH, B3aUMOCBSI3EH; yMeeT BBIIEIATh IJABHOE, CAaMOCTOSTEIBHO
IOATBEPKIAaTh OTBET KOHKPETHBHIMH IpHMepaMH, (paKTaMH; CaMOCTOSTEIbHO aHATIH3HPYeT H 0000IIaeT
TEOPEeTHYECKHH MaTepHal; CBOOOJHO YCTAaHABIMBAeT MEXKIIPeJMeTHble (Ha OCHOBE paHee MPHOOPETEeHHBIX
3HAHUI) U BHYTPUIIPEIMETHBIE CBSI3H; YBEPEHHO H 0€30IHO0YHO TPUMEHSET IOTydeHHbIe 3HAHUS B PelIeHHH
HOBBIX, paHee He BCTPEYABIIHUXCSA 3afad; PAIHOHAIBHO HCIIONb3YeT HArJIAJHble IOCOOUS, CIIPaBOYHBIE
MaTepHabl, YIeOHHUK, JOMOTHHTEIbHYIO TUTEPATYPY, IEPBOUCTOYHUKH; IPUMEHSET YIIOPSIOYEHHYIO CHCTEMY
YCIOBHBIX 0003HAYEHU IIPH BeI€HUHU 3aITUCEH, COIIPOBOKAAIONIUX OTBET; HMeeT He0OX OIIMbIe HaBBIKH PabOTHI
C IpuGOpaMH, YepTeKaMH, CXeMaMHU U Tpa(uKaMH, COMYTCTBYIOIIUMH OTBETY; JIOMYCKAaeT B OTBETE HEJ0UETHI,
KOTOpBIE JIETKO HCIIPABIIIET IO TPEOOBAHUIO YIUTEIS.

IloBbIlIeHHBIH YPOBeHb (OTMETKa «4») BBHICTABISETCS, €CIIH yJalIHHCS: MOKa3blBaeT 3HAHHE BCETO
H3Y4eHHOTO y4eOHOTo MaTepHaja; JaeT B OCHOBHOM IIPaBHIBHBIN OTBET; y4eOHbIH MaTepual H3JIaraeT B
00OCHOBAaHHOH  JIOTHYECKOH  IOCIeAOBAaTeIbHOCTH C IPHUBEJEHHEM KOHKDPETHBIX IIPUMEPOB, IPH 3TOM
JOIyCKaeT OJHY Herpyoyro omuOKy WK He 6ojee JBYX HeI0YeTOB B HCIIOIb30BAaHUH TEPMHHOIOTHH Y4eGHOT O
IpeaMeTa, KOTOpble MOJKET HCIIPAaBUTh CAMOCTOSTENbHO; aHATHM3UPYET U 0000IIaeT TeOPETHIECKUI MaTepHal;
COOMIOIaeT OCHOBHBIE IIPaBWIA KYJIBTYPHl YCTHOH pedM; NPUMEHSET YNOPSAOYEHHYIO CHCTEMY YCIOBHBIX
0003HaUeHHH IPH BEJICHUH 3aITHCel, COIPOBOKIAIONINX OTBET;

Ba3oBblii ypoBeHb (OTMeTKa «3), BBICTABIIETCS, €CIH YYAIIHHCS: JEMOHCTPUPYET YCBOCHHE
OCHOBHOTO COZIEp/KaHHS yaeOHOro MaTepHasia, HMeeT IPoOessl, He MPeNsITCTBYIONIHE JadbHEeHIIeMY YCBOSHHUIO
y4eGHOTO MaTepHaia; IMPUMEHSeT IMOJyJdeHHble 3HAHUSI IPH OTBETE Ha BOIPOC, aHAIHM3e IPeI0KEHHBIX
CHUTYaITHII TT0 00pa3Ily; JOMyCKaeT ONIHOKH B HCIIOIB30BAHHH TEPMHHOIOIHH YIeOHOT O MPeIMeTa; IIOKa3bIBaeT
HEJIOCTAaTOYHYI0 C(HOPMHPOBAHHOCTH OTAENBHBIX 3HAHWI M YMEHHH; BBIBOJBI U OOOOIIEHHS apryMeHTHpPYET
c1abo, JMOMycKaeT B HHUX OMIMOKH, 3aTPYNHSAETCS IPH aHAIH3e H OOOOIIEHHH y4eGHOro MaTepHuaia; JaeT
HETIOJTHBIE OTBETHl Ha BOIPOCHI YYHTEIS WM BOCIIPOH3BOJIUT COJEp)KaHHE paHee MPOYHTAHHOTO y4eGHOIO
TEKCTa, CIa00 CBA3aHHOTO C 3aJaHHBIM BOIIPOCOM; HCIOJB3YeT HEYHOPSIOYEHHYIO CHCTEMY YCIOBHBIX
0003HaYEHUI IPH BeJICHHH 3aIHCel, COMPOBOKIAIONTIX OTBET.

Huskuit ypoBeHb (0TMeTKa «2») BBHICTABIIETCS, €CIH YJAlIHHCSA: HE PacKpbLI OCHOBHOE COJIEpIKaHUE
y4e6HOTO MaTepHalda B IpeleiaX ITOCTaBIEHHBIX BOIPOCOB; HE yMeeT NMPHMEHSATh HUMEIOUIHeCs 3HAHHUS K
PENIeHN 0 KOHKPETHBIX BOIPOCOB M 3ajad M0 00paslly; JOIycKaeT B OTBeTe Oojee ABYX IPYOBIX ONIHOOK,
KOTOpbIe He MOJKET HCIIPABUTh JaKe IIPU TIOMOIIH YIaIIUXCsA H YIUTEIIS.

KpuTtepun BbICTABJIeHHS OIEHOK M0 MaTeMATHKe B MPOIIEHTHOM COOTHOIIIEHHH BbINMOJTHEHHSI PA0OThI:

O1merka | KoHTpOoabHast padora| CaMmocTosiTeIbHAS 3ader mo Teopuu JlomamHssA
IIpoBepounas paborta KOHTPOJIbHaSA padota
CamocTtositeibHass pabdota| Tect IIpakTHyeckasi padora
3a4eT MO MPaKTHKe MarteMaTuyecknii JUKTAHT| [loMammHss pabora

YcrHbIH cUeT HccnenoBarenbekas
padoTta

1-2 0%-50% 0%-60% 0% - 70%

3 50% + 1 —70% 60% + 1 —80% 70% + 1 —85%

4 70% + 1 —90% 80% +1—-99,9% 85% +1—-99,9%

5 90% + 1 —100% 100% 100%

OTMETKH 3a He3aBHUCHMBIE€ JHATHOCTHKH H AIMHHHCTPAaTUBHBIC KOHTPOJIbHBIC paﬁoTBI BBICTAaB/IIIOTCA
I10 Hpe)IJIO)KeHHOﬁ ITKaJI€ K KOHKPETHBIM BHJ1aM paﬁorm.






IL1an MeponpusTHH B paMKax peaausanuu IIporpaMmMbl BocnuTaHus.

No Mepomnpusrtue OTBETCTBEHHBII Cpoxku IIpumeuanue
i MpoBeieH
us
1 IIpoBenenue mkoapHOTO 3Tana BcOIIl Bby3maxkos I1.A OKTSOPb
2 JIHU OTKPBITHIX JIBepei aIMHHHUCTPAIus HOS0PB
3 IloaroroBka K OJIMMIIHA1aM Bby3makos IL.A. CEHTAOPb
- Mai




10 KJIACC
Ne HaunMmeHoBaHHe
/ pa3aeiioB H TeM
i NpOrpaMMbl
1 BBeneHnue B
CTEPEOMETPHIO

[IpsiMble B TIOCKOCTH
B IIPOCTPAHCTBE.
[TapaienpHOCTH
IPSIMBIX H IITIOCKOCTEH

[lepneHAUKYISIPHOCTD
IPSIMBIX H IIOCKOCTEH

YTrisl MEXTY
MIPSMBIMH 1
IUTOCKOCTSIMH

MHororpaHHUKH

OOBEMEI
MHOT OTPAHHHKOB

HOBTOpEHI/Iei CCUYCHH,
PaCcCTOSHHA H YIJIBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

TEMATHYECKOE INTAHHPOBAHHE

Koan4decTBo 4acoB

Bcero

10

12

12

10

11

68

KonTpoias
Hble
padoThI

IIpakr
HYeCKH

padoTt
bl

DJIeRTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/IbHbIE PecypChI

https://resh.edu.ru/ http://school-
collection.edu.rw/
https://urok.1c.ru/library/mathematics/

http://school-collection.edu.ru/
https://resh.edu.rw/
https://urok.1c.ru/library/mathematics/

https://resh.edu.rw/ http://school-
collection.edu.rw/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
collection.edu.rw/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
collection.edu.rw/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
collection.edu.rw/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
collection.edu.rw/
https://urok.1c.ru/library/mathematics/



11 KJIACC

Ne HauMeHoBaHHe
/ pa3esioB U TeM
I NPOrpamMMbI

Tena BpaneHus

2 OOBEMEBI TET

Bekrtopsl u
3 KOOpAHHATHI B
IIPOCTPAHCTBE

IIoBrOpeHwue,
000011IeHHE,
CHCTEMaTH3aIUs
3HAHUI
OBIIIEE
KOJIMYECTBO
YACOBIIO
I[TPOTPAMME

Koamn4gecTBo 4acoB

Bcer Konrpoabn  IIpakTHuec
0 ble padoThI KHe padoThl
12
5 1
10 1
7 1
34 3 0

DJIeKRTPOHHBbIe (HH(PPOBHIE)
o0pa3oBaTe/IbHbIE PecypChl

https://resh.edu.rv/
https://urok.1c.ru/library/mathematics/

https://resh.edu.rw/
https://urok.1c.ru/library/mathematics/

https://resh.edu.rw/
https://urok.1c.ru/library/mathematics/

https://resh.edu.rw/
https://urok.1c.ru/library/mathematics/



IIOYPOYHOE IINTAHHPOBAHHE

10 KJIACC

Ne n/m

10

11

12

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOUKA,
npsMast, ITIOCKOCTh, TPOCTPAHCTBO.
[TpaBmia H300paxKeHNs Ha PUCYHKAX:
H300pakeHus ITOCKOCTEH, apaLTeTbHBIX
MPSAMBIX (OTPE3KOB), CEPEIHHBI OTpe3Ka

IlonsTus: IMEPECCKAIONTHECS INTOCKOCTH,
IIEPECCKAONIHECA IIPAMaAd U IINIOCKOCTh

IlonsTus: IMEPECECKAIONTHECS INTOCKOCTH,
MEPECCKAIONIHUECS IIPAMaA U IIJIOCKOCTh

3HAKOMCTBO C MHOTOI'PaHHHKaMH,
I/I306pa)KCHI/I€ MHOTI'OTPaHHHKOB Ha
PHCYHKaAX, Ha ITPOCKITHOHHBIX YEPTEKAX

HavanpHble cBeIeHUS O Ky0e U MHUpaMuJe,
UX Pa3BEPTKHU U Mojenu. CeueHHs
MHOT OTPaHHHUKOB

HavanpHble cBeIeHUS O KyOe H MUpaMuJe,
UX pa3BEPTKHU U Mojenu. CeueHns
MHOT OTPaHHHUKOB

IloHsSTHE 00 aKCHOMATHYECKOM
MIOCTPOEHUHU CTEPEOMETPHHU : AKCHOMBI
CTEPEOMETPHHU H CIIEACTBHUS U3 HUX

IlonsTHE 00 aKCHOMATHYECKOM
IIOCTPOCHHH CTEPEOMETPHH . aKCHOMBI
CTEPEOMETPHH U CIICACTBHA U3 HUX

IlonsTHE 00 aKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPHH . aAKCHOMBI
CTEPEOMETPHH U CIICACTBHA U3 HUX

IIonsTHE 00 aKCHOMAaTHYECKOM
IIOCTPOCHHUH CTEPEOMETPHH . aAKCHOMBI
CTEPEOMETPHH U CIICICTBHA H3 HHUX

B3anMHOe pacnonoxkeHHe IPSIMBIX B
MIPOCTPAHCTBE: IIepeceKaronuecs,
napajvle/bHbIe H CKPEeIIUBAIOIIHeCs
psSIMbIe

[TapanienbHOCTh IPSIMBIX H IIOCKOCTEH B
IPOCTPAHCTBE: MapaslieIbHbIE IPSMBIE B
IPOCTPAHCTBE; MapalIeTbHOCTD TPEX
IPSIMBIX

Koan4yecTBO 4acoB

Bcero
padoThl

KonTpo/bHbIe

BocnurareabHBIH
KOMIIOHEHT
cojlepsKaHusl
MPOrpaMMbl

oOyXJIeHHe
IIKOJIbHUKOB
coOIr01aTh Ha
yYpOKe
OOIIECIIPUHATEIE
HOPMBI II0BEJICHUS,
IpaBUjIa OOLIEHUS
CO CTapLIMMH
(yaurensaMu) u
CBEPCTHHKAMH
(UIKOTbHUKAMH),
TIPUHIIHITBI
y4eOHOIl
THCIUIUIHHBI U
CcaMOOpTaHU3aI[HH;
. IIPUBJICYEHHE
BHUMaHUSA
IIKOJIbHUKOB K
[IEHHOCTHOMY
aCIIeKTy
H3y4aeMbIX Ha
YpOKax SBJICHHUII,
OpraHH3aIMs X
padoTHI ¢
IOJTy9aeMOH Ha
YPOKE COLIUAIbHO
3HAYUMOH
uHpopMarmeit —
HHHUIMUPOBAHUE €€
00CYyXIEeHU,
BBICKa3bIBaHH
y4alMMHCS CBOETO
MHEHHS TI0 ee
MIOBOIY,
BBIPA0OTKH CBOETO
K Hell OTHOIIIEHHS;
. IIpHMEHEHHUE
Ha ypOKe
HHTEePAaKTHBHBIX



13

14
15
16

17

18

19

20
21

22

23

24

26

27

28

29

30

31

32

33

[TapanienbHOCTh IPSMBIX H ITIOCKOCTEH B
npocTpaHcTBe: [lapauieTbHOCTh IPSIMOH U
IUIOCKOCTH

VTIIBI ¢ COHAIIPaBIEHHBIMH CTOPOHAMH
VYTo1 MexTy IPSIMBIMH B IIPOCTPAHCTBE
VYTomn MexTy IPSMBIMH B IIPOCTPAHCTBE

HapaJIJIeJ'IBHOCTB IUIOCKOCTEH:
IMapauICIbHBIC IITIOCKOCTH

CBoiicTBa mapaselbHbIX IIOCKOCTEH
[IpocTeiime IpocTpaHCTBEHHBIE (PUTYPHI

Ha IIOCKOCTH: TETPas3ap, KyO,
rapasuieselure]

ITocTpoeHue ceueHuUi

ITocTpoeHue ceueHHi

"IIpsiMbIe U INIOCKOCTH B IIPOCTPAHCTBE.
[TapaienbHOCTH IPSMBIX U ITIOCKOCTEH"
KontponbHas padora Nel
IleprieHANKYIAPHOCTD MPSIMOM U
IUTOCKOCTH: IIEPIEHIUKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

[Ipsimble mapaiebHble U
IepIIeHJUKY/ISIPHBIE K ITIOCKOCTH
IIpsimble mapaiebHble U
IepIIeHJUKY/ISIPHBIE K IUDIOCKOCTH
[Ipu3HaK nepreH UK yIIPHOCTH IIPSIMON U
IUIOCKOCTH

[Ipu3HaK nepreH UK yIIPHOCTH IIPIMON U
IUIOCKOCTH

TeopeMa o IpsSIMOIi ITepIEeHANK YISIPHON
IUIOCKOCTH

TeopeMa o mpsMOii ITepIEeHANK YISIPHON
IUIOCKOCTH

TeopeMa o IpsMOIi ITepIEHANK YIISIPHON
IUIOCKOCTH

[IeprieHOUKYISp U HAKIIOHHBIE:
paccTOSHUE OT TOYKH J10 IUIOCKOCTH,
paccTOSHUE OT IPSIMOH JI0 IUIOCKOCTH
[leprieHIUKYIIAp U HaKJIOHHBIE:
paccTOSHUE OT TOYKH J0 IUIOCKOCTH,
PacCcTOSHUE OT MPSIMOH 10 IUIOCKOCTH
[leprieHOUKYIAp U HAKIOHHBIE:
paccTOSHUE OT TOYKH J0 IUIOCKOCTH,
paccTOSHUE OT IMPSIMOH 10 IUIOCKOCTH

¢dbopM paboTHI
YUALIIXCS:
UHTEUIEKTyaIbHBIX
urp,

CTUMYJIUP YIOIIIHX
[I03HABATEIbHYIO
MOTHBALIHIO
IIKOJIbHUKOB;

M IAKTHIECKOT O
TeaTpa, rae
II0JTy4eHHBIE Ha
YPOKE 3HaHUS
OOBITPBIBAIOTCS B
TeaTpalbHBIX
[IOCTAHOBKAX;
JIMCKYCCHH,
KOTOpBIE JAIOT
y4aluMmces
BO3MOKHOCTD
IIPUOOPECTH OMBIT
BEJICHHS
KOHCTPYKTHBHOTO
JIHAJIoTa;
TPYIIIOBOH paboOTHI
WIH pabOTHI B
napax, KOTopele
y4aT IIKOJIbHHKOB
KOMaHIHOM padoTe
U B3aUMOJEHCTBHUIO
C IPYTUMH ACTbMHU,
YPOKH- KBECTBI



34

36

37

38

39

40

41
42
43

46

47

48

49

[leprieHAUKYIAp U HAaKIOHHBIE:
PacCTOSHUE OT TOUKHU A0 INIOCKOCTH,
PaCCTOSHUE OT MPSAMOH J0 IUTOCKOCTH

YTIIBl B IPOCTPAHCTBE: YTOI MEKIY
MPSIMOM U TUIOCKOCTBIO

JIBYTpaHHBII YT oI, THHEHHBIH YTOJI
IBYT'PAHHOTO yIIIa

JIBYTpaHHBII YT oI, THHEHHBIH YTOJI
IBYT'PAHHOIO yIJIa
IlepneHAUKYISIPHOCTD IUTOCKOCTEH:
[IPU3HAK [IEPIIEHIUKYIIPHOCTH ABYX
IUIOCKOCTEH

[lepreHOUKYIIPHOCTD IUTOCKOCTEH:
MIPU3HAK MEPIIEHIUKYIIPHOCTH ABYX
IUTIOCKOCTEH

IlepneHAUKYISIPHOCTD IUTOCKOCTEH:
IPHU3HAK NePIeHUKYIIPHOCTH IBYX
IUIOCKOCTEeH

Teopema o TpEX MepHeHIUKYISIPAX
Teopema o TpEX MepHeHIUKYIIPaxX
Teopema o TpEX MepHeHIUKYISIPaxX
"IleprieHANKYIIPHOCTD MIPSIMBIX U
IUTOCKOCTEH" U "YTIIBI MEKIY IPSIMBIMU U
wiockocTsMu'" KoHTpoabHasg padora Neo 2

[ToHsATHE MHOTOI PAaHHHUKA, OCHOBHEIE
37IeMEHThl MHOTOTPaHHHKA, BHITYKIIbIE H
HEBBIITyK/Ible MHOTOTPAaHHHKH; Pa3BEPTKA
MHOT OTPaHHHKA

ITpu3Ma: n-yrojpHas MpU3Ma; TPaHH H
OCHOBAHHUS MPU3MBI; IPSAMas U HaKTOHHAS
IPU3MBIL; 6OKOBAsl U MOJIHAS TOBEPXHOCTh
TIPU3MBI

[Tapautenenumen, IpIMOYT OJIbHBIN
Hapajvlellen e ] H ero CBONCTBa
[Tupamuia: n-yrojapHas IHPaMUZA, TPaHH
U OCHOBAHHE NMHPaMHU/[BI; O0KOBas U
II0JIHAS TIOBEPXHOCTD I PAMHIBI;
[IPAaBUJIbHAS U yCeUEHHAs MUpaMUia

[IpaBHIbHBIE MHOTOI'DAHHUKH: IIOHATHE
[IPaBHJIBHOTO MHOTOT DAHHHKA;
IIPaBUJIbHAS IIPU3Ma U IIPaBHIIbHAS
IIHPaMUJa; IPaBUIbHAS TPEYrOIbHasL
IHpaMUJia U IIPaBUWIbHBIA TeTPas3Ip; Kyo



51

52

66

67

68

HpeIICTaBJIeHI/Ie O IIPaBHJIbHBIX
MHOT'OI'PaHHHKAX: OKTa3p, A0ACKA3AP H
HKOCas’p.

CuMMeTpHS B IPOCTPAHCTBE: CHMMETPHS
OTHOCHTEIIFHO TOYKH, IIPSIMOH, IIJIOCKOCTH.
DJeMeHThl CHMMETPHUH B IIHPaMHUIax,
napavieyenumneax, IpaBuIbHbIX

MHOT OTPaHHHKaX

Brruncnenue 371eMeHTOB
MHOI'OTPaHHHKOB: pé€0pa, THaroHamiu,
YIJIBI

IDomraas 60KOBOH IIOBEPXHOCTH U
IIOJTHOH ITOBEPXHOCTH IIPSMOM IIPU3MBI,
IUIONTA{b OCHOBAHHUI, TeopeMa 0 OOKOBOM
IIOBEPXHOCTH IIPSIMOH ITPU3MBI

[Dromraas 60KOBOM OBEPXHOCTH U
MMOBEPXHOCTHU IIPABIIBHOMN MHPaMHUJIBI,
TeopeMa O IUIOMIAau OOKOBOM
IIOBEPXHOCTH YCEUEHHON TUPAMHU B
"MuororpanHuk" KoHTpoiibHasg padota
Ne3

IIonsTie 06 00BEME

OO0BEM ITUPaMHUIBI

OO0BEM ITHUPaMHUIBI

OO0BEM THUPaMHUBL

OO0OBEM ITHUPaMHUIBI

OOBEM IIPU3MBI

OO0BEM IIPU3MBI

OO0BEM IIPU3MBI

OO0BEM IIPU3MBI

[ToBTOpEHME, 0000IIEHHE CHCTEMATH3AIUL
3HaHUi. [locTpoeHHe ceueHUl B
MHOT OTpaHHHKE

[ToBTOpEHME, 0000IIEHHE CHCTEMATH3AIUL
3HAHUH. BeIYHCIEHNE PACCTOSHUM: MEXIY
JIBYMS TOUYKaMH, OT TOYKH JI0 IIPSIMOHL, OT
TOYKH JI0 IUDTOCKOCTH, MEKIY
CKPEITHBAOIIUMHICS IPSIMBIMH

Htorosas KoHTpoJIbHASA paboTa

IIoBTOpEHUE, 000OIIEHHE CHCTEMATU3AIIHS
3HAHUH. BEIYHCIIEHHE YTJIOB: MEKY
CKPENTUBAIOIIUMHUCS IPSIMBIMH, MEKIY
IIPSMOM U IUIOCKOCTBIO, ABYTPAHHBIX
VIJIOB, YIJIOB MEKIY IUNIOCKOCTSIMHU

(SRS Ry VRS P G R T U S g W —



OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

68



11 KJIACC

Ne n/m

10

11

12

13

14

Tema ypoka

Cdepa u map: HeHTp, pauyc, JHaMeTp;
IUTONIAIb TIOBEPXHOCTH Cephl
BzanmHoe pacnonokeHue chepsl U
IUTOCKOCTH; KacaTelbHas ILIOCKOCTh K
cdepe; womaas chepsl

H3o6pakeHue cdepsl, 1apa Ha ILIOCKOCTH.
Ceyenus mapa

[Muiusapudeckas HOBEPXHOCTD,
o0pa3yrolue IIHWIHHIPHIECKON
IIOBEPXHOCTH, OCh IIWIHHAPUIECKOMH
IIOBEPXHOCTH

uusIp: OcHOBaHHS U OOKOBas

ITOBEPXHOCTD, 06pa3y10n1a51 H OCh, IIIIOIIaAb

OOKOBOH U ITOJTHOM IOBEPXHOCTH

H300paxxeHne MUIHHIPA Ha INIOCKOCTH.
Pa3BépTka mmwinHapa. CedeHUs MWIMHAPA
(TUTOCKOCTBI0, TApAJUIETbHON HITH
MEepIeHUKYIPHON OCH IIIIHHAPA)
Konnyeckas moBEpXHOCTh, 00pa3yrolIme
KOHHUYECKOI ITOBEPXHOCTH, OCh U BEPIINHA
KOHHYECKOH ITOBEPXHOCTU

Konyc: ocHOBaHHE U BepIIHHA, 00pa3yromias

H OCh; IUIOIIAaAb OOKOBOM U IIOJIHOM
MMOBEPXHOCTH

Vceu€HHBIH KOHYC: 00pa3yIoIHe H BRICOTA;

OCHOBAHUS U O0KOBas ITOBEPXHOCTDH

H300paxeHne KOHyca Ha ILTOCKOCTH.
Pa3BépTka koHyca. CedeHus KOHyca

(TUTOCKOCTBI0, TapaLTeTbHOI OCHOBAHHUIO, H
IUTOCKOCTBIO, TPOXOJISIIEH Yepe3 BepIIHHY)

KoMOuHarus Temn BpalmeHus 1
MHOT OTPaHHHKOB

MHOrorpaHHHK, OTIHCAHHBIH OKOJIO C()epHI;
cdepa, BIHCaHHAS B MHOTOTPAHHUK HJIH B
TEJI0 BpALleHHS

ITonstue 00 00BbEéMe. OCHOBHEIE CBOIICTBA
00BEMOB Tell

OO0bEM IUWIHHAPA, KOHYCA

OO0BEM M1apa U II0MAAb Cepsl

KouanyecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThl
1
1
1

BocnurareabHBIH
KOMIIOHEHT
colepsKaHusl
MPOrpaMMBbl

BOOZ (21403
IIKOJIbHUKOB
coOIr01aTh Ha
YpOKe
OOIIECIIPUHATEIE
HOPMBI II0BEJICHHS,
IIPpaBHJIa OOIIEHUSA
CO CTapLIMMH
(yauTensmu) u
CBEPCTHUKAMH
(UIKOTEHUKAMH),
MIPUHIIHIIBI
y4eOHOIl
THCITUIUTHHBI U
CaMOOpTraHU3aI[HH;
. IIPUBJICYEHHE
BHUMaHHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY
aCIIeKTy
H3y4aeMbIX Ha
YpOKax SBJICHHUII,
OpraHH3aIHs X
padoTHI ¢
II0JTy4aeMoil Ha
YPOKE COLIUAIbHO
3HAYHUMOH
uHpopMarmeit —
HHUIUUPOBAHUE €€
00CYXIEHHS,
BBICKa3bIBaHH
yYaLMHCS CBOETO
MHEHHS 110 ee
IIOBOJY,
BBIPAOOTKH CBOETO
K Hell OTHOIIIEHH S,
. IIpUMEHEHHe
Ha ypOKe

HHTEe PAaKTHUBHBIX
¢dbopM paboTHI
YUALIIXCSA



16

{7

18
19
20

21

22

23

24

26

27

28

29

30

31

32

33

34

IIogoGHEBIE TENA B IIPOCTPAHCTBE.
CooTHOIIeHHU MEKIY ILIOIIAISIMHI
IIOBEPXHOCTEH, 00BEMaMU ITOAOOHBIX TN

"Tena Bpamenus" u "O0beMbl TEN"
Konrponbnas padora Nel

BeKTop Ha IITOCKOCTH H B IIPOCTPAHCTBE
CrnoxeHHe U BRIYUTaHHE BEKTOPOB
YMHOKEeHHE BEKTOpa Ha YHUCIIO

Pa3oxeHHe BEKTOpa 10 TPEM
HEKOMILTaHAPHBIM BekTopaM. IIpaBmio
mapasulesenureaa

Pemrenne 3a/1a4, CBS3aHHBIX ¢ IPUMEHEHHEM
IIPaBUJI ACHCTBUI C BEKTOPaMHU

[IpssmMoyTonbHAs cHcTeMa KOOPAHHAT B
npocTpaHcTBe. KoopIMHATHI BEKTOpPA.
IIpocreiiue 3a1a4u B KOOpAHHATAX

VYron Mexay BekropaMu. CKalnspHoe
[IPOU3BEIEHHE BEKTOPOB

Breruncienue YIJIOB MEXAY IIPIMBIMH H
IITOCKOCTAMH

KoopauHaTHO-BEKTOPHBIH METO]] IPH
PEIeHUH TeOMEeTPUIECKHX 3aad

"BekTOphI ¥ KOOPAUHATHI B IIPOCTPAHCTBE"
KontponbHas padora Ne2

IIoBTOpEHUE, 0000IIEHHE U CHCTEMAaTU3 AL
3HaHuH. OCHOBHBIE (PUTYPHI, (DAKTHI,
TeOpeMBI Kypca ILTaHHMETPHH

IIoBTOpEHHE, 0000IIEHNHE H CHCTEMAaTH 3T
3HaHuH. OCHOBHBIE (PUTYPHI, (PAKTHI,
TEOpeMBI Kypca ILTaHUMETPHH

IToBTOpeHNE, 0G0OIIEHHE U CHCTeMAaTH3AIIH
3HAHWIL. 3aJaq¥ INITAHUMETPHH U METOJIBI HX
pelIeHus

IToBTOpEHME, 0600IIEHHE U CHCTEMaTH3aAIUS
3HAHUM. 3a7a49u IJITAHUMETPUU H METOJIBI HX
peleHns

IToBTOpEHME, 0600IIEHHE U CHCTEMaTH3AIHS
3HaHUH. OCHOBHBIE (PUTYPHI, (PAKTHL,
TEOpPeMBI Kypca CTepEOMETPHHI

Htorosas KoHTpoJIbHASA paboTa

[ToBTOpEHUE, 0000IIEHHE U CHCTEMATH 3L
3HAHHH

OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

34

HHTEJUIEKTyaIbHBIX
urp,

CTUMYJIHP YEOIIIHX
[I03HABATE/IbHYIO
MOTHBALIHIO
IIKOJIbHHUKOB;

M IAKTHIECKOT O
TeaTpa, rae
II0JTy4EHHBIE Ha
YPOKE 3HaHUS
OOBITPBIBAIOTCS B
TeaTpalbHBIX
[IOCTAHOBKAX;
JCKYCCHI,
KOTOpPBIE JAr0T
ydalumMcs
BO3MOKHOCTh
IIPHOOPECTHU OIIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIHAJIoTa;
TPYIIIOBOM paboThHI
WIH paboOTHI B
nmapax, KOTopble
y4JaT IIKOJIbHHKOB
KOMaHIHOM padoTe
U B3aHMO/IEHCTBHIO
C IPYTUMH JIEThMH,
YPOKH- KBECTHI



