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INOACHUTEJIbBHASA 3AIINCKA

PaGouwast mporpamma yuebHOTO Kypca «I['eomeTpusi» 0a30BOro ypoOBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOro
rOCyIapCTBEHHOT'O 00pa30BaTEeNLHOTO CTaHAapTa CPEAHEro o0Iero oopa3oBaHus,
C yd4€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO 00pa30oBaHUA.
Peanu3arus mporpaMmbl 00eCIIeYMBAET OBJIQICHAE KITIOYCBBIMH KOMITCTCHITUSIMH,
COCTaBIISIIOIIUMH OCHOBY JJII CaMOPAa3BUTHUS W HEMPEPHIBHOTO 00pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YYaroIINXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Baxxnocth y4eOHOro Kypca TreOMETpMH Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusi OO0YCJIOBJIEHAa MPAKTUYECKOW 3HAYMMOCTBIO METAaNpeAMETHBIX WU
NPEIMETHBIX PE3yJIbTaTOB OOYYEHHS T€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKOU
IPaMOTHOCTH, U3yUEHUS APYTUX Y4eOHBIX AUCUUIUIMH. PasButne y oOydarommxcs
NPaBUIBHBIX TPEJCTABICHUA O CYIIHOCTH M IMPOUCXOXKICHHUA T'€OMETPHYECKUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUWA M IMPOLECCOB pPEAIbHOTO MHpPA, MECTE
TE€OMETPUH B CUCTEME HAyK U POJIM MaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yUalIUXCs, a TaKXe KauyeCTB MBbIIUICHHUs, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBiseTcss OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmiero o00pa3oBaHus, TaK Kak O00ECIEeYMBAET BO3MOXKHOCTh M3yUYEHHUS Kak
JTVICIUTUTHH €CTeCTBEHHO-HAYYHOUW HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblnUIeHHE, (HOpMUpYyEMOe MpPU H3YYECHHH OOYyUYaIOIIMMUCS
HOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUKH JIOTHYECKUX yTBEPIKIACHHIA
B XOJI¢ PEIICHUS TCOMETPUYECKUX 3a]ad, YMEHHE BBIIBUTATh W ONPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJIACTAX MAEATENBHOCTU uenoBeka. OpHeHTalMs 4ejJoBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTrO ObITHs, (opma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHUS M aKTHBHOIO
npeoOpa3oBaHusi  JeiicTBUTENbHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,
ABIIACTCA OJHUM U3 MNPOPECCHOHATHHO BAXKHBIX KayecTB, MOATOMY aKTyajbHa
3ajaya (POpMHUpPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00Omeo0pa3oBaTebHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyvarommxcsi  4epe3  OOeCleYeHHE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUYECKUX 3HAHUW W JEeHCTBHUI,
crenu@UUHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIIHOTO MPOAOIKEHUSI 00pa30BaHus
0 CIIEUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM F€OMETPHUH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayYeHa Jis
o0yyJarommxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroniygecss Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTUYECKHE YMEHHs, CBSI3aHHbIC
co cnenu(pUKONd TeoMEeTpud M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpUI0 Oolee
rIIyOOKO, €ClM B JAJbHEWUIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HaHUSAX B NPO(eCCUOHATBHOU IEATETbHOCTH.

JlocTmxkeHre UeAr OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJIBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX U TelaX BpaIICHUS
KaK O BOXHEHIINX MAaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPa;

e (opmupoBaHuMe yMEHHsI paclo3HaBaThb Ha YEpPTEkKax, MOJCISIX U B
pealbHOM MHpPE MHOTOTPAHHUKH U TeJla BPAIlCHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATh OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHUKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMU CBOICTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yYMEHHA TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCyXJIeHUsT B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJad W 3ajad ¢
IPAKTUYECKUM COJEPKaHUEM;



e pa3BuTHE WHTEJUIEKTY AJTbHBIX U TBOPYECKUX CIoCcOOHOCTEH
oOydJamuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, MCCIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBaHUE (YHKIMOHAIBHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX U MPH U3YYCHUU JIPYTUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMyaupoBaTh HX Ha S3bIKE
TE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJEIIHN, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUAN aIIapar Juisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO IPOrPaMMBbI SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHWs 3aJad, pellacMblX Ha YpOBHE
UHTYUTUBHOTO MIO3HAHUS, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY U3Yy4YEHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMSIIHO-KOHCTPYKTUBHOMY METO/Y OOYYEHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
ydalmmxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peuleHus 3aaad Ha
CO3JaHHE  IMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAUTCA C ONOPOM Ha
HarjsgHOCTh, @ OIEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBICYEHMS] OT
HarJIsiAHOCTH, MBICJIEHHOT'O U3MEHEHHUSI €70 UCXOIHOTO COJEPKAHHUS.

OcHOBHBIE copaepxaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATBI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensercs He TOJBKO II0 COAEPKATENbHBIM JIMHUSAM, HO M II0 TOJaM
00ydeHHs Ha YPOBHE CPEIHETO 00IIEeTr0 00pa3oBaHusI.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOy4YeHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4TOObl OBJAJACHHE T'€OMETPUUECKUMHU
MOHATHSIMU Y HABBIKAMM OCYILECTBIUIOCH MOCJIEI0BATENIBHO U MOCTYIIATENBHO, C
COOJII0ICHHEM TPUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAIHUCH B
OOIIyI0 CUCTEMY I€OMETPUYECKHUX MPE/ICTABICHUNA OOyYarouuxcs, paclupss u
yriIyosisist €€, 00pa3ysi MpOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooyuenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesibHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpsAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimive mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; IOCTpPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapALICIBHBIE M IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ  JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ilpusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MTOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUJIbL; OOKOBAsl U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MA U
NpaBWIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W IPaBUIbHBIN
teTpa’ap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noneka’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuiesienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHou mnupamuabl. [loHstue 00 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWIMHIPHUYECKONW TMOBEPXHOCTH. LlMIuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIas W OCh, IUIONIAAh OOKOBOW W TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME U BeplIMHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkeHnue chepbl U MIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
10 CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOUCaHHAsT B MHOTOTPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0bEM LWIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenuss wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHue U BRIYMTAaHHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemenwe 3agad, CBS3aHHBIX C
OpUMEHEHUEM TpaBWil JACHCTBUH C BekTopamu. lIpsiMmoyrosibHas cucrema



KoopauHaTt B mnpoctpadHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IMYHBIX CTPYKTYD, SBIICHUMH,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTIKEHWW B JPYTHX HayKax, TEXHOJOTHAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyAyIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pPa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoWd KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaAIOWUXCs (0c80eHUe
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYIUPOBATH
OTIpeNIe]ICHUs] ~ TMOHATUN, YCTAHABIMBATh  CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
O0OBbEKTa, SBJICHHS, TMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SIBICHHUSIMH, MPOIECCAMU;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIOJICHUS, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, 0Oecnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUTyTBHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYkIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 peieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus] MaTeMaTHIYEeCKOH 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJCHHBIX OIUOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTATOB IEATEIBHOCTH,
HAXOAHUTh OIIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JBYTPaHHOTO YIJia,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, TPaBUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
MPSIMOYTOJIBHBIN TIapaJljIeNIeue 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapajlIeJICITUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX  MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C© TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATs MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh NMOTy4YEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILlCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAJAM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATP MpOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM JAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallud W TPUMEHSTh W3YUYCHHbIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTH4ecKu CHOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MIOCKOCTEN
3 [lepneHUKyASIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, PACCTOSHUS U YTIJIbL 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE

HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )

NPOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoTshI
pecypcebl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, . 1

cUucTeMaTH3allis 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTPAHCTBO.
[TpaBua n300pakeHUs Ha PUCYHKAX:
M300paXeHUs TIOCKOCTEH, MapaieTbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmI0OCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

[TonsTus: MEPECCKAIMNECH IIJIOCKOCTH,
MNEepeCCKarnmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaXx, Ha MPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeleHHs 0 KyOe 1 pamue,
ux pa3BeépTKu U Mojaenu. CedeHus
MHOT'OI'PAaHHUKOB

HavanpHbie cBeneHus 0 KyOe U mupamuie,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I 1 CICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIIUBAIOIINECs
psIMbIE

12

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapaiebHbIE IPSIMbIC B
IIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
napajiCIbHbIC MIJIOCKOCTHU

18

CBolicTBa napauieIbHbIX MIIOCKOCTEHN

19

[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponsHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASAPHOCTD NPAMOU U

23 MJIOCKOCTH: TIEPIIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIISIPHBIE K INTIOCKOCTH

25 [IpsimMble napaenbHbIe U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

26 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIPHON
IJIOCKOCTH

79 Teopema o0 mpsMOH NMEPNEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsMOH NMEPNEHANKYIISIPHON
IIJIOCKOCTH
[lepnenuKymsp U HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepnenauKyIsp U HAKIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIIIOCKOCTHU, pACCTOAIHHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprienauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYISp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOl MEXKIY
MPSMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJl, TMHEHHBIA YToJl
JBYTPaHHOTO yTia
[IeprieHAUKYIIAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

40 IIPU3HAK NEPIICHIUKYJIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepneHIUKyYIIsIpax

42 Teopema o Tpéx NepneHAuKyIIpax

43 Teopema o TpEX nmepneHIUKyYIIsIpax
KonTtponsHas pabora mo Temam

44 "IlepnieHAUKYJISIPHOCTD OPSIMBIX U

mIockocTe" v "YTisl MeXAy NPSIMbIMU U




IocKocTIMu"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOIOTPaHHUKA, BBIITYKJIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA

46

[Tpusma: n-yronbHas npusma; TpaHu v
OCHOBaHUs MIPU3MBL; IIpsIMasi U HaKJIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpsMOyTroJIbHBII
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamuia: n-yrojbHast IMpaMuaa, TPaHu U
OCHOBaHUE MUPaMU/JIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh NMUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYrojibHas MUpaMuaa u
MPaBUIBHBIN TeTpasap; KyO

50

HpeI[CTaBJIeHI/Ie (0] HpaBI/IHBHBIX
MHOTOTPAaHHHUKAX: OKTadIp, TOJCKAdIP U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTBI CUMMETPUH B TUpaMuax,
napajuieienuneax, MpaBuIbHbIX
MHOI'OIPaHHHUKaX




Brraucnenune 2J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHau, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABIIILHON MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHTponbHast pabota mo Teme |
"MHuororpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O06BEM nupaMusl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUs
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
66 3HaHUW. Beruncinenne pacCTosHUN: MeXIy 1

ABYMs TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH N0 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMHU

67 Wrorosast kKoHTpoJbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeruucieHue yrioB: MexIy

68 CKpPEIIMBAIOIIUMHUCS TPSIMBIMU, MEXITY
MPSIMOM M TNIOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MEXY IUIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, IuameTp;
TUTOIIA b TIOBEPXHOCTH CHEPHI

B3anmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y apruveckas MOBEPXHOCTD,
00pa3yromue UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uwHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIias U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPa HA TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IUIUHAPA (TTIOCKOCTBIO, TapaJIeTbHOM
WM NEPIEHAUKYIISIPHON OCH LIWJINHIPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHMYECKOW MTOBEPXHOCTH




KoHnyc: ocHOBaHME U BEpILINHA,

8 o0Opa3syrolas ¥ OCh; IJIOMAb OOKOBOM 1
MOJHON MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, NapalIesIbHON
OCHOBAHUIO, U MJIOCKOCTBIO, IPOXOISAIICH
4yepes BEPIINHY)

1 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 OO0BéM UIMHIIpa, KOHYyCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHo1IeHNs MEXy IUIOIASIMHU
MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

17 Kontponbnas padota mo Temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMHU

23

[TpsMoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreiimue 3ana4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluncnenue yrioB M1y IpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alns 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHue, 06001IeHNE 1

31 cucTeMaTu3anys 3HaHui. 3agadu 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE |
¢burypsl, pakTel, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpEHME, 0606H_IGHI:IG u |
cHCTEeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




Kpurepuu onenuBanus no maremaruke 10-11 kiacc

Cucrema OLEHKM TMPEIMETHBIX PE3yJbTaTOB OCBOCHUS  y4eOHBIX
IporpaMM C Y4€TOM YPOBHEBOIO MOJXO0JA, MPEANOJaracT BblAejJeHHe 0a30BOro
YPOBHS JOCTH:KEHMH KaK TOYKHM OTCY€TA IIPU IOCTPOCHHH BCEM CHUCTEMBI
OLICHKHU ¥ OpraHU3allii WHIUBUyaIbHON PabOThl ¢ 00YUYalOIIUMUCS.

ba3oBblii ypoBeHb JOCTHKEHHWIA: JIEMOHCTPUPYET OCBOCHHE YUYEOHBIX
JICUCTBHI C OMOPHOM CHUCTEMOW 3HAHWHM B paMKax BbIJICJICHHBIX 3a7a4. OBlajicHuE
0a30BbIM YPOBHEM SIBJISIETCS JIOCTAaTOYHBIM Il TPOJOJDKEHHS OOydYeHHsS Ha
clieyomel CTyrneHn oOpa3oBaHUs, HO HE MO MNpOo(UILHOMY HamlpaBlICHUIO.
JlocTrxeHno 06a30BOT0 YPOBHSI COOTBETCTBYET ommemka
«Y00871emeopumesibHo» (Unu OMMEmKa «3», OMMEmKa «3a4meHo»).

[IpeBbImierre 6a30BOTO YPOBHSI CBUACTEILCTBYET 00 YCBOSGHUHU OMOPHOU
CUCTEMBbl 3HAHUI Ha YPOBHE OCO3HAHHOI'O MPOU3BOJIBHOIO OBJIAJICHUS y4eOHBIMU
JNEUCTBUSMM, a TaKK€ O Kpyro3ope, mupore (WiM W30MpaTeabHOCTH) MHTEPECOB.
[{enecooOpa3HO BBIIEIUTH CIEIYIOLIUE ABA YPOBHS, MpeBbIIIaloNIue 0a30BbIi:

* NOBBILICHHbIH YPOBEeHb JOCTW)XEHUS IUIAHUPYEMBIX PpE3YyJIbTaTOB,
OUeHKa «xopouio» (ommemka «4»);

* BBICOKMI YPOBE€Hb JOCTMKCHHUS IUIAHUPYEMBIX PE3YyJIbTATOB, OUEHKA
«OMAUYHO» (ommemxka «5»).

JInst onmucaHusl MOJATOTOBKH YYalllUXCS, YPOBEHb JIOCTUKEHHN KOTOPBIX
HMKe 0230BOT0, 11€J16CO00PA3HO BBIICIIUTH TAKKE JIBA YPOBHS:

* NOHM/KEHHbIN YPOBEHb JOCTHKEHHH, OUeHKa
«Hey00s/iemeopumenbHo) (ommemea «2»);

* HU3KMH YPOBEHb JIOCTUKCHUM, OYeHKa «n1oxo» (ommemka «1»).

He noctmwxkenne 6a30BOTO ypoBHSI (MOHMIKEHHBIM W HU3KANA YpPOBHU
JTOCTUXKEHUI) (PUKCUPYETCs] B 3aBUCUMOCTH OT 00BbEMA M YPOBHSI OCBOECHHOI'O U
HEOCBOCHHOTO cojiepkaHus npeameTa. OMUCaHHBINA BBIIIE MOIX0/ IIEIeCO00pa3HO

IIPpUMCHATD B X0A¢€ Pa3INYHbIX Impoucayp OLCHUBAHUA: TCKYUICTO,



IMPOMEIKYTOUHOI'O U HTOT'OBOIO.

Jlna ouenku OuHamuku opmuposanus npeoMemusvix pe3yibomamos B
CHUCTEME BHYTPHM ULIKOJBHOIO MOHUTOPUHIAa O0pa30BaTEIbHBIX JOCTHUKECHHMA
nenaecoodpasHo (PUKCHUpOBaTh M AHAIM3WPOBATH JaHHBIE O CHOPMUPOBAHHOCTH
YMEHUN M HABBIKOB, CIIOCOOCTBYIOIUX OCBOEHHIO CHCTEMATHYECKHUX 3HAHUIA, B
TOM YHCJIE:

* HEPBUUHOMY  O3HAKOMJIEHUIO, ompadomke  u 0CO3HAHUIO0
meopemuyueckux mooenei u nouamuil (0OIEHAYYHBIX U 0a30BBIX IJIA JAHHOU
00JacTy 3HaHUS), CAHOAPMHBIX A2OPUMMOE U RPOUEOYP;

* 6bIAGNICHUI0 U OCO3HAHUIO CYWHOCHMU U 0CODEHHOCmell V3y4aeMbIX
00BEKTOB, MPOLECCOB U SIBICHUN JCHCTBUTEIBLHOCTH (MPUPOJHBIX, COLUAIBHBIX,
KYJbTYPHBIX, TEXHUYECKUX U JIp.) B COOTBETCTBUU C COJACPKAHHEM KOHKPETHOTO
y4eOHOT0 MPEaMETa, CO30aAHUI0 U UCNOTb306AHUI0 MOOeell U3YyUaeMbIX OOBEKTOB
Y TIPOIIECCOB, CXEM;

* GbIAGNICHUIO U AHAIU3Y CYU{ECIMGEHHBIX U YCHMOUYUBHLIX C8A3el U
OmHOuwenuil MexX1y 00beKTaMu U MPOIIECCAMHU.

[Ipu »TOM 00s3aTEeNBHBIMHA COCTABIISIFOIIMMHA CHCTEMBI HAKOIUICHHON
OLICHKH SIBJIAIOTCSI MaTE€pHAIIbI:

* CIapmoeoii OuazZHOCMUKU;

* memamuueckKux u UMo208blX NPOEEPOUHBIX PADOM NO 6CeM YUEeOHbIM
npeomemanm;

* meopueckux padom, BKIOYasi yuyeOHbIE MCCIEIOBaHUSA U y4eOHbIE

ITPOCKTHI.

OueHKa yCTHBIX OTBETOB 00y4alOUIUXCH M0 MAaTeMaTHKe
OTBeT OLIEeHMBAETCH OTMETKOM «5», €CJIU YYCHHK:
l. MOJHO pacKpbul COAEp)KaHHWE Marepuaiga B o0beMe, MPEeayCMOTPEHHOM
porpamMMon u y4eOHUKOM,

2. M3JI0KWJI MaTepuall TPaMOTHBIM SI3BIKOM B OIPEICICHHON JIOTUYECKOU



MOCJIEA0BATENBHOCTH, TOYHO MCIHOJIb3Yd MATEMATHYECKYIO) TEPMHUHOJIOTHUIO U
CHMBOJIHKY;

3. IpaBWJILHO BBITIOJIHWI PUCYHKU, UYEPTEKH, TpaduKH, COMYTCTBYIOIIHE
OTBETY;

4. mokazan  yMEHUE  WJUIIOCTPUPOBATH  TEOPETUUYECKUE  TOJIOKEHHUS
KOHKPETHBIMU TMPUMEPAMH, NPUMEHATh UX B HOBOW CHUTYyallMM IPHU BBITOJIHEHUU
MPAKTUYECKOTO 3aJaHNs;

5. IPOAEMOHCTPUPOBAJl YCBOEHHUE PAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
BOIIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUMBOCTH HCIOIB3YEMBIX IMPU OTPAOOTKE
YMEHUU U HABBIKOB;

6. OTBEYaJ CaMOCTOSITENIbHO 0€3 HaBOMSIIUX BOMPOCOB YUHUTEINA. BO3MOKHBI
OJlHA - JIBE HETOYHOCTH IPU OCBEIICHUU BTOPOCTENEHHBIX BOINPOCOB WA B
BBIKJIJIKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUJI 110 3aMEYAHUIO YUUTEIS.

OTBeT oLeHUBaeTCsl OTMETKOM «4», €CJIM OH YAOBJIETBOPsieT B OCHOBHOM
TPpeOOBAHMSAM HA OLEHKY «5», HO IIPU ITOM HMeeT OJIMH U3 HeI0CTATKOB:

* B M3JIOKCHUM JIOMYIMICHBI HEOOJbIINE TPOoOesbl, HE HCKA3UBIINE
MaTeMaTUYECKOE COAEPKAHUE OTBETA;

* JONYLIEHbl OJWH — JBa HEJAOYEeTa NPU OCBEUICHUH OCHOBHOIO
coAep KaHUsl OTBETA, UCIIPABJICHHBIC 110 3aMEUAHUIO YUHUTEIIS;

e JIONMyHIIEHbI OIMOKa WKW OoJiee JBYX HEJIOYETOB TIPU OCBEIIECHUU
BTOPOCTENIEHHBIX BONPOCOB WJM B BBIKJIAJKAX, JErKO HCIOPABICHHBIE IO
3aMEYaHUIO0 YUUTEIIS.

OtrMeTKa «3» CTABUTCS B CIEAYIOIIMX CHYYAAX:
* HEIOJHO WJIM HEIOCJIEI0BAaTEIbHO PACKPBITO COAEPKAHME MaTepuasa, HO

MOKa3aHO oOree MOHUMAaHUE BOIIpOCa u MPOIEMOHCTPUPOBAHBI
YMEHHMS,J0CTATOUHbIE JJIS JajdbHEWIIEero YCBOCHHUS MPOrPAMMHOIO MaTepuaia
(ompenenennbie « TpeboBaHUSMU K MATEMATHYECKOU MOATOTOBKE O0YYAIOIIUXCS);

* HMEJMCh 3aTPYIHECHUS WJIN JIOMYIIEHbI ONMIMOKU B OMPEACICHUN TTOHITHH,

HUCIIOJIB30BaHNU MaTeMaTUYECKON TCPMHUHOJIOTHH, qepTCIKax, BBIKJIaJKax,



UCITpaBJICHHBIE MTOCJIE HECKOJIBKUX HABOJSAILIUX BOPOCOB YUUTEIS;

* YVYEHHK HE CIpPABWJICA C NMPUMEHEHHEM TEOPUU B HOBOW CHUTyallUU IPHU
BBITIOJIHCHUM TIPAKTUYECKOTO 3aJaHMs, HO BBHITIOJHUJ 3aJaHusl 00s3aTeIhHOTO
YPOBHSI CJI0)KHOCTH TIO IaHHOM TEME;

* MpU 3HAHUM TEOPETUUYECKOrO0 MaTepuaia BbIABICHA HEIOCTaTOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMeTKA «2)» CTABUTCA B CJIEIYIONIMX CIyUYasix:

* HE PaCKpPHITO OCHOBHOE COJIEpKaHUE YIEOHOTO MaTepHarna;

* 00OHapyXEHO HE3HAHWE WIM HEMOHMMAHWE YYCHUKOM OOJbIIEH WU
HanOoJiee BaKHOM YacTH y4eOHOro MaTepuaa;

* JIOMYIIEHbl OMIMOKKW B OMNPEJACICHUH TOHATUN, TPU HCIOIH30BAHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHHM, B PHUCYHKax, dYepTeXax WIM Tpadukax, B
BBIKJIQJIKAX, KOTOPBHIE HE HUCIIPABJICHBI MOCJIC HECKOJBbKUX HABOJSIIMX BOIPOCOB
YUUTEIIS.

Otmetka «1» cTaBUTCS, €CJIM:

* YYEHUK OOHapyXWi TOJHOE€ HE3HAHWE W HEMOHUMAHHE H3y4aeMOTo

y4eOHOro Marepuajia Wjd HE CMOI OTBETUTh HU Ha OJWH U3 IMOCTAaBJIEHHBIX

BOIIPOCOB 10 H3y4aeMOMY MaTepHaTy.

OueHka NMCbMEHHBIX U KOHTPOJIbHBIX Pa00T 00y4alouuxcs Mo MaTeMaTHKe
OT1meTka «5» cTaBUTCS, €CJIU:

e paboTa BBIMOJHEHA MOJTHOCTHIO;

* B JIOTHYECKUX PACCYKJICHUSIX U OOOCHOBAaHUU PEIICHHS HET MPOOEoB U
OIITNOOK;

* B pEUIEHUHU HET MATEMAaTHYECKUX OLIMOOK (BO3MOKHA OJHA HETOYHOCTb,
OMKCKA, HE SBIAIOIIASICS CJIEICTBHEM HE3HAHWsS WJIM HETOHUMAHHS Y4eOHOTO
MaTepuana).

OtmeTKka «4)» CTaBUTCS, €CJIM:

'pa60Ta BBIIIOJIHCEHA IIOJIHOCTBIO, HO 00OCHOBaHMS IIIAaroB PCHICHUA



HEJIOCTATOYHBI (€CaM yMeHHe OOOCHOBBIBATh PACCYXJCHHUS HE SBIISUIOCH
CIIEIUATBLHBIM 00HEKTOM TIPOBEPKH );

* TOMyIlleHa OJIHA OIIMOKA WJIM JIBa-TPU HEAOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTekax Wik rpadukax (ecad 3TH BUABI pabOThl HE SBISUIUCH CIEIHATBHBIM
00BEKTOM MPOBEPKH).

OtMmeTKa «3» CTABUTCS, €CJIN:

* JOMyIeHbl Oojnee OAHOW OmMMOKM iU Oojiee ABYX-TPEX HEIO0UYETOB B
BBIKJIQJIKaX, YepTekKax WM rpadukax, HO YYallUWCs BIajeeT 00s3aTeIbHBIMHU
YMEHHSAMU T10 TTPOBEPSEMOM TEME.

OTMmeTKAa «2)» CTABUTCS, €CJIM:
* JIOMYIIEHBI CYIICCTBEHHBIC OIMMOKH, ITOKA3aBIIWE, YTO YYAIUACS HE
BJIAJICET 00sA3aTeIbHBIMU YMEHUSIMU 110 IAaHHOW TEME B TIOJIHON Mepe.
OtmeTka «1» cTaBUTCS, €CJIM:
» paboTa mokaszaja MoJIHOE OTCYTCTBHE Y yYaIIerocs: 00s13aTeIbHbIX 3HAHUN
Y YMEHUHU 110 TPOBEPSIEMON TeMe WJIM 3HAYUTENIbHAs 4acTh paOOThI BBIOJHEHA HE

CaMOCTOATCIIBHO.

Ob6mas kiaaccupukanusi OMUOOK

I'pyObiMu cuuTarOTCH OIIMOKU:

* HE3HAHHE OIpPEJEICHUS OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUI Teopuu, He3HaHue Gopmyll, OOIIEIPUHITHIX CUMBOJIOB 0003HAUEHUMN
BEJIMYWH, €IMHUL] X U3MEPEHUS;

* HE3HAaHHE HAMMEHOBAHWI €ITMHUI] U3MEPEHUS;

* HEYMEHHE BBIACIUThH B OTBETE TJIABHOE;

* HEYMEHHE MPUMEHSTh 3HAHUS, aJITOPUTMBI JI PELICHUS 3a/1a4;

* HEYMEHHUE JIeJIaTh BBIBOJIbI U 0000IIICHNUS;

* HEYMEHHE YUTaTh U CTPOUTH IPaPuKH;

* MOTeps KOPHS WU COXPAHEHHE OCTOPOHHETO KOPHS;

* oTOpackiBaHUE 0€3 00BSICHEHU OJHOTO U3 HUX;



* paBHO3HAYHBIE UM OIIUOKH;

* BBIYMCIIUTENbHBIE OIIMOKH, €CIIM OHU HE SIBISIOTCS OMUCKOI;

* JIOTMYECKHE OIIHOKHU.

K HerpyObIM ommdOKkam cJjiexyer OTHECTH:

* HETOYHOCTH (HOPMYJIHUPOBOK, OMPEACIICHUN, TOHATHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OMPEACIIEMOTO IMOHATHS WU 3aMEHOU
OJIHOTO - IBYX M3 3THX MPU3HAKOB BTOPOCTETNIEHHBIMU;

* HETOYHOCTH TpaduKa;

* HEPALMOHAIBHBIM  METOJA  PpEUICHUS 3aJa4d WIHM  HEAOCTATOYHO
MPOJYMaHHBIN TUIaH OTBETa (HapyIIeHUE JOTUKH, MTOAMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );

* HEpaIrMOHAIBHBIC METOJIBI PA0OTHI CO CIIPABOYHOM U APYTOU
JIATEPATYPOU;

* HEyMEHHE peniaTh 3aJa4H, BHITIOJHATH 33/1aHUs B OOIIIEM BHUJIC.

Hepoyeramm sIBJISAIOTCH:

* HepalMOoHaJIbHbIE IPHEMbI BEIUMCIICHUH U TPeoOpa3oBaHMii;
HeOpeKHOE BBIIOJIHEHUE 3aIIUCe, YepTexKel, cxeM, rpaduKkoB



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI IS YYEHUKA

10 KJacce

JI.C. Aranacsu, B.®. byty3o0B, C.b. Kagomues, J.I'. ITo3nsik, JI.C. Kucenesa.
['eometpusa (6a3oBbiii u yriyOneHHBIH ypoBeHb). 10-11 kmaccel. YueOHHK.
Mockga. «IIpocemienue.

b.I'. 3uB. mmaktumdeckue MaTepuabl [0 TEOMETPUM IS
10 kiacca. Mocksa.

«IIpocBenieHue.

11 kJ1acc

JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues, 3.I'. Ilo3nsk, JI.C. Kucenena.
['eomeTpust (Ga3oBbIi W yrinyOneHHbIH ypoBeHb). 10-11 kjaccel. YueOHUK.
Mockasa. «lIpocsemenue.

b.I'. 3uB. /{umaktuueckue MaTepuabl [0 TEOMETPUM IS
11 kiacca. Mockaa.
«IIpocsemmenne.

METOJUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

E.M. PaGuHoBuY. 3a1a4u 1 yIpaXxHEHUsI Ha TOTOBBIX uepTexkax. 10 — 11 kmacchl.
['eomeTpust. Mocksa. «Hiekcay.

A.I1. EpmoBa, B.B. I'ono6opoasko. CaMoCTOsATEIbHBIE U KOHTPOJIbHBIE PAOOTHI.
['eomerpust 10 — 11. Mocksa. «Mnekcay.

A.IIL. Epmoga, B.B. I'oio6opobko. Y CcTHBIE TPOBEPOUYHBIE U 3aUE€THBIE PAOOTHI
no reometpun 1 10-11 kimacca. Mocksa. «nekcay.

Marematuka. BeposTHocTh M cratuctuka. 7-9 kiaccbl. ba3oBblil ypOBEHb.
Metoauueckoe mocobue K MpeaIMETHON JMHUM YYEOHUKOB MO BEPOSITHOCTH U
craructuke U.P. Beicoukoro, U.51. Amenko nox pepakuuen 1.4, Amenko.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI n
PECYPCHI CETU UHTEPHET

JI.C. Aranacsu, B.®. byry3os, C.b. Kagomues, O.I'. Ilo3usk, JI.C. Kucenesa.



['eomeTpus (06a30BbIl U yrayOseHHbIH ypoBeHb). 10-11 kmaccel. DneKTpoHHAas
dbopma yueOHHKA.



JIMCT BHECeHUA M3MEHEeHUI

dara mo
JKypHAJy, KOraa
ObLLJIA cejIaHa
KOPPEKTHPOBKA

Homepa ypokos,
KOTOpbIe ObLIH
HHTErPHPOBaHBI

Tema ypoka,
KOTOpas
€TaJ1a mocJjie
HHTEerpauuu

OcHoBaHnue aJid
KOPPEKTHPOBKH

Iloanuch
NMpPeACTABUTEISA
aIMUHHUCTPALUN
IIKOJIBI,
KOHTPOJIMPYIOLIEro
BBINOJIHEHHE
KOPPEKTHUPOBKH
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