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MMOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS ISt
obyuarommuxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CpeaHero oliero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TPEABIBIAEMBIX K
MaTEeMaTUYeCKOMY O00pa30oBaHUIO, M TPaAMIMI POCCUICKOrO 0O0pa3oBaHUA.
Peanuzanust nmporpaMMbl 00€CTI€UUBAET OBJIAJICHUE KIHOYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHUS
JUYHOCTH 00YyJarONTUXCsl.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHusi OOYCIIOBJICHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHs OOydaromuxcs, (GopMHpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHUS JAPYTUX yUeOHBIX AUCIUILIUH. Pa3BuTre y o0ydaronmxcs
MPaBUJIBHBIX TPEJICTABICHUA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPUUYECCKHIX
abcTpakiuii, COOTHOLICHHMH PEaJbHOTO0 M UACATBHOTO, XapakTepe OTpaKeHUs
MAaTEMATHYECKOM HAyKOW SIBICHMA M NPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIUICHHs, HEOOXOAMMBIX [UJIs aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmero o0Opa3oBaHUs, TaK KaK OOECIIEYMBAET BO3MOXHOCTh W3yYeHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (OpMHUpyeMOe TpHU H3YYCHHH OOYYarOIIHMHUCS
HNOHSATUMHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LENOYKH JIOTHUECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATb U ONPOBEPraTh
THITOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TPH PEIICHWH 3a/lad €CTeCTBEHHO-
HAYYHOTO IMKJIA, B YaCTHOCTHU U3 Kypca (DHU3HUKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPAXCHHUS OKPYXKAIOIIETO MHUpA, YCIOBHE YCIEIIHOTO MO3HAHUS W aKTHBHOTO
npeoOpa3oBanus  jAeiicTBUTENbHOCTH.  OmepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOM U TPYIOBOM JESATENBbHOCTH,



ABIIAETCA OJHUM U3 MNPOGECCHOHATBLHO BAXKHBIX KayeCTB, MOATOMY aKTyalbHa
3amaya (opmMupoBaHUS y 0OyYarOUUXCS MPOCTPAHCTBEHHOT'O MBIIIJICHUS Kak
Pa3sHOBUAHOCTH OOpA3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJTOTOBKE K IMMPAKTUYECKON AEATEIBHOCTH IO MHOTHM HAIPABICHUSM.

Ilenp ocBoeHus mporpammbl yueOHOro kypca «I['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — 00meoOpa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOydJaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  NPHOOpETEeHUs U
UCTIOIb30BAHUSI  CHCTEMAaTHMYECKMX TE€OMETPHUUYECKUX 3HAaHUH U JCWCTBUH,
cnenu(pUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJHKEHUST 00pa30BaHUs
10 CHEIMATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMMa 1o reomeTpud Ha 0a30BOM YpOBHE IIpeIHAa3HAauYeHa JUIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'0 0011ero oopazoBanus. Takum oOpa3zoM, oOydaroliygecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIME MaTEeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenupuKod TeoOMETpUM M HEOOXOAUMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXXKHOCTh M3YyUWUTh T€OMETpHIo Oosee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HaHUSAX B MPOPECCUOHATBHON AEATEIbHOCTH.

JIoCTH)KEHHE 1eId  OCBOEHHS TPOTrpaMMbl O0OECIeUMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3aday. [IpuHopUTEeTHBIMM 3ajadyaMH  OCBOEHHUS  Kypca
«['eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMU

KYJIBTYPBI M OCO3HAHKE €€ B3aMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHHE TPEACTABICHHUS O MHOTOIpAaHHHKAX M Telax BpaIICHUs
KaK O BOKHEHIINX MAaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

o (¢opmMHpoBaHME YMEHHs pAacllo3HaBaThb Ha 4YepTekax, MOJACISIX H B
pearbHOM MHpPE MHOTOTPaHHUKH U TeJla BpallleHUs;

e OBJIaJICHUE METOJIAMU PEIICHHUsS 33/7a4 Ha MOCTPOCHUS Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOT'OI'paHHHUKaX U TeJlax BPalIeHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIC
paccyXJeHUs B XOJ€ PELICHUS CTEPEeOMETPUUYECKHUX 3a/lad U 3a7ad C
NPaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKHX  CIOCOOHOCTEH
o0yyarommxcsi, TMO3HABATEJIbHON  aKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHUS;



e (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUN: YMEHHE paclo3HaBaThb MPOSBICHUS TIEOMETPUYECKHUX
HNOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsIX W IPU U3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynMpoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3aBaTh Fr€OMETPHUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
TeOMETPUUECKUN ammapar Juisi peHIeHHus MPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Uu3y4eHWsl 3a7ad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBILUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHEUIIEMY U3YUYEHHUIO NIPEAMETA.

[Tpenmourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalmxcs B Kypce CTEPEOMETpUM MPOBOAUTCSA 3a CYET pELIEHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa30oB W  3aJad HAa  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3maHue oOpa3za MPOBOAMTCS C OMOPOM Ha
HATJSIHOCTh, @ ONEpUpPOBaHHE OOpPa3oM — B YCIOBUSX OTBJICYEHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEpKaHUS.

OcHOBHBIE coaepxkarelibHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ MIOCKOCTH B POCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHKE JTIOTUUECKUX YMEHUN
pacmpesieniieTcss He TOJbKO IO COJEp)KaTeIbHBIM JIMHUAM, HO U MO TOAaM
00y4YeHHMs Ha YPOBHE CpeJIHEro o0I11ero oopa3oBaHusl.

Conepxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojgaM OOydYeHus,
CTPYKTypUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIOCH MOCJIEA0BATEIBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUUYECKUX IPEACTABICHUN OOYyYarolMXCs, paciiupss U
yriay6usist €€, o0pa3ysl MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COIAEPXKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Toduka, mpsAMas, IUIOCKOCTD,
npocTpaHcTBO. IloHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
napajulesIbHble W CKpeluBaromuecs mnpsmele. llapamiensHOCTs NpsMBIX H
IUIOCKOCTEW B IPOCTPAHCTBE: MApAJUICNbHBIE MpPsAMBIE B IPOCTPAHCTBE;
NapaJLIEIbHOCTh TPEX NPSMBIX; MAPALIECIBHOCTh MPSIMOW M INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IPSAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH: [apaJljIeiIbHbIC IIJIOCKOCTH; CBONCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiiiine mnpocTpaHCTBEHHbIE (QUIyphl Ha
IUIOCKOCTH: TETpa3JIp, KyO, napajjiesienume; IoCTPOEHUE CEUEHUIA.

[lepnenaAuKyIJISIPHOCTE IPSIMOM M IIJIOCKOCTH: IEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIbHBIE M MNEPNEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJia.
[lepneHAVKyJISIp ¥ HAKJIIOHHBIEC: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUAE
OT TmpsAMONM 10  IUJIOCKOCTH,  MpoeKHuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPHEHIUKYJSIPHOCTH — ABYX
IIocKocTer. TeopeMa o TPEX NMEPHEHAUKYIISIPAX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yronsHas
npu3Ma; TPaHU U OCHOBAHHUS MPU3MBI, IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamenenunen, IIPSIMOYTOJIBHBIN
napajuielenunes U ero cporcrsa. Ilupamupa: n-yronpHas nupamuaa, 'paHd U
OCHOBaHUE MUPaMU/IbL; OOKOBAs U MOJIHAsI TOBEPXHOCTHh MUPAMUIbL; TPABUIIbHAS U
yCeu€HHas MHpaMHUIa. OJEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTOI'DAaHHMKH: IOHSATHE MPABWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NpU3Ma U
IIpaBWIbHAs IUpPaMUAQ; NPABWIbHAS TPEYrojbHAs IHpPAMUJAa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonekaap u ukocaap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IUIOCKOCTH.  JJEMEHTbl CUMMETPUM B IHUPAMMAAX, Mapajulejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienue 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, OMAroHaM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IUIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW ITOBEPXHOCTH TMIPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPAaBUJIBLHON MUPaAMUIBI,
TeopeMa O IUIomaau yced€éHHoM mnupamuabl. [lonstue 06 o00bEMe. OOBEM
MMAPAMU/IBI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIGHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TOTOOHBIX TEJI.

11 KIIACC

Tesia Bpaienus

HummHapuyeckas IIOBEPXHOCTb, oOpasyromue HWIAHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKON TMOBepxHOCTU. [lunmwHnap: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAJh OOKOBOW H TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yroas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHON TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3syrollye U BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IAUAMETpP; IJIOIMIAJb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
TI0MIAh CHEpHI.

N300paxeHnne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muauHapa 1 KOHyca.

KoMOuHanmy Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHBIM oOkoJI0 cdepbl; cdepa, BHUcaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpAIllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
OpsIMOYTOJIBHOTO TMapajienenumesa u cieactsus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[TogoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

Ceuenuss wmwiMHapa (TApaJUIeNbHO WM NEPHEHAMKYJAPHO OCH), CEUYCHHS
KoHyca (mapajuieJbHO€ OCHOBAHHMIO M MPOXOJSIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B pocTpancTBe. ClI0KeHUE U BhIUNTAaHNE BEKTOPOB.
YMHOXKeHHe BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWI JACHUCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Brrunciienue yrioB Mexay NpsAMBIMU U INTOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN F€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbI yuyeOHOro TMpeaMmeTa
«Marematukay XapakTepu3yloTCs:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUU 00YUYaIOIIErocsi KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJi€Ha POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBIICHHMA,
NpoleAyp TpaxIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aUMOJICUCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSAMU 1 Ha3HAUCHUEM.

IIaTpuoTnyeckoe BOCHIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPAXKTAHCKON MICHTHYHOCTH, YBAKCHUS K
IPOIIJIOMY Y HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTMX HayKax, TEXHOJOTHUsSX, chepax

HKOHOMHMKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peleHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIIeKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHA U

OT/bIXA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHON
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOTIOOWS, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccun U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI;



TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa30BaHHUIO W
caM000Opa30BaHNI0 Ha TPOTSIKCHUM BCEH JKU3HW, TOTOBHOCTBHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a7a4 MAaTeMaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOrnYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPhI, MOHUMAHUEM BIIHSHUS
COIMATIbHO-9KOHOMHYECKUX TPOIECCOB Ha COCTOSHHUE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHMEM TIJIOOATBHOTO XapakTepa JKOJOTUYECKHX  MpobieM;
OpHUCHTAIIMCH Ha MPHMEHECHHUE MATEMAaTUYECKUX 3HAHWUU JUIS pPElICHUs 3ajJa4 B
o0acTH  OKpY)KaloIlIeH Cpeipl, IUIAHUPOBAHMS TIOCTYIIKOB M OILEHKH UX
BO3MOYKHBIX MTOCIICJICTBUH JIJISI OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM U  OOLICCTBEHHOW IPAaKTHKH, IOHMMaHUEM
MaTeMAaTUYECKON HayKu Kak c(epbl 4YeI0BEYCCKOW JESTEIbHOCTH, JTaloB ¢
pa3BUTHSA W 3HAYMMOCTH JUJISl Pa3BUTHS I[MBWIN3AINW, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMAaTWYeCKOW KYJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATH NPOSKTHYIO M HCCIICIOBATEIIbCKYIO JICITeIHLHOCTD
WHIMBUYaTbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pPe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU PecYIIMUBHBIMU OeliCMBUSMU.

1)  Vuusepcanvuvie  nosmaseamenwvmvle  Oeticmsusi,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOULe20  MUpa,  NpUMeHeHue  J102UYECKUX,
UCCNe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).

Bba3oBble Jjoruueckue 1eicTBUA:

e BBIABJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUISCKUX
00BEKTOB, TMOHATHIA, OTHOIICHWA MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpe/IeJICHUsI  TMOHATUN, yCTAHABIHMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUS MJisi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAJIH3A,

e BOCIpPUHUMATH, (OPMYIUPOBATh W TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
NpOTUBOpeYHs B (aKTaxX, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JleJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUY;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKIICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
NPUBOJNTH TMPUMEPHl U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemreHus ydyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOMpATh HauboJee MOAXOIAUMH € y4ETOM
CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHEB).

ba3zoBble ucciegoBaTeIbCKUE 1efiCTBUA:

e HCIOJb30BAaTh BOIPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmynaupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpEUne, MpodiemMy,
yCTaHAaBIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJHTH CaMOCTOSITEIIEHO CTUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH,

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIICHUS M BBIBOJBI TTO pe3yjIbTaTam
POBEAEHHOTO HAOJIOJIEHUS, UCCIEOBaHUs, OLICHHBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000IIECHUH;

e TMPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKKE BBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIBISTH AePUIUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX /JIsi OTBETa
Ha BOIIPOC U JJIsS pEUICHUSs 3a]1auu;

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHWKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEACTABIATh €€ B Pa3IMUYHbIX (hopmax,
WUTIOCTPUPOBATH ITpapuuecKu;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPUSIM.

2)  VYuueepcanvhvie KOMMYHUKamue@Hwvle Oelicméus, obecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenue:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pEHMSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTYUYECHHBIH Pe3yibTaT;

B X0/i€ 00CYKJIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3M4he U CXOJCTBO IMO3MUIIMIA; B
KOPPEeKTHOH Gopme HopMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;
OpeACTaBIATh  pe3yibTaThl  pELICHWs  3aJaud,  OKCIEpPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIMTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUTyJIbHOW pabOThI IpH pENIeHNHN YU4eOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOM JEeATEIBbHOCTH, IUIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacrpeaensTh BUABI padoT, JOroBapuBaThCs, 00CYXK1aTh MPOIECC
U pe3ynbTat paboThl; 00001aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMbD» W WHBIE); BBIMOJIHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHU KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETr0 BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMU B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuensie  Oelicmsus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanmus:

COCTAaBJISITH IJIaH, JITOPUTM PELICHUS 3a/1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(bOpMaIUu.

CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaMH MMO3HAaBATEIbHOM peq)JIGKCI/II/I KaK OCO3HaHHuA
COBCpIIACMBIX I[GIZCTBHIZ W MBICIIUTCIIBHBIX ITPOICCCOB, UX PC3YJIbTATOB,
BJIaJCTh criocodbaMu CaMOIIpOBEPKH, CaAMOKOHTPOJIA  IIpoHecCa H
pe3yiibTaTa pCUICHUSA MaTE€MaTH4YE€CKOM 3aJa4du,

nNpCABUACTL TPYAHOCTH, KOTOPBLIC MOI'YyT BO3HUMKHYTb IIpWU PCIOCHUUA
3a/1a4v, BHOCHUTL KOPPCKTHBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX
06CTO$ITCJ'IBCTB, JaHHBIX, HaﬁﬂeHHBIX OIIII/I6OK, BBISIBJICHHBIX pr,Z[HOCTeﬁ;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM U YCJIOBUSM, OOBICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOJUTh OIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBatTh MOHATUSIMU: TOUKA, PAMasi, IIIOCKOCTb.

[IprMEHSTh aKCHOMBI CTEPEOMETPUM M CIEJCTBHUS W3 HUX IMPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD IPSIMbIX
U IUIOCKOCTEH.

KnaccupunmpoBaTh B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAaHHOIO YIJIa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl IBYTPAHHOTO YIJIA; TpajyCcHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKJIBIHN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, PaBUIbHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIIENIeHIIe I, Ky0).

Knaccudummpoats MHOTOTPaHHUKH, BBIOMpAs OCHOBaHUS JUTST
Kiaccupukanuu (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOIPAHHUKH, IPaBHJIbHBIC
MHOTOTPaHHUKU; MPSAMbIC ¥ HAKJIOHHBIE TIPU3MBbI, TTapaJlICIICTIUIIEIbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH IPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CEUE€HHUs] MHOTOIPAHHHUKOB METOJOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUI
CBepXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKHUX BEJIMUMH 1O 00pa3iaM Win
aIrOpuTMaM, NPUMEHSAS HU3BECTHbIC AHAJIUTUYECKHE METOAbl IPU PEUICHUU
CTaHJIaPTHBIX MaTeMAaTHYECKUX 3a/7a4 Ha BBIYMCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMOM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS IPSIMbIMH.

Pemate 3a1aun Ha HAXOXKIEHNE TEOMETPUUECKHIX BEJIMUMH 1O 00pa3iaM Win
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAJIUTUYECKHE METOJbl MpPU PEUICHUU
CTAHJIAPTHBIX  MAaTeMaTHYECKMX 3aJlad Ha BBIYMCICHHUE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCS MPSIMBIMH, MEXKIYy TMPSAMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSMHU, IByTPAHHBIX YTJIOB.



Boruncnate 00BbEMBI M MIIOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma,
nUpaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILICHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTAaBICHHYIO HAa YEepTEKax U
PUCYHKaX.

[TpumensTh TeomeTpuyeckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoJaralolX HECKOJIBKO IIaroB PEUICHUs, €CIIU YCIOBHS IPUMEHEHHUS
3aJjaHbl B IBHOH (opMme.

[IppuMeHATH MPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTs HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
JKW3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallUn W IPUMEHATh W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(HOpMYIMpPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireOpsl; pemarhb
IIPAKTUYECKUE 3aa4M, CBA3AHHBIE C HAX0KICHUEM I€OMETPUYECKUX BEJIMUNH.

11 KJTACC

OnepupoBaTth MNOHIATUSMHU: LMJIUHIAPUYECKAs IOBEPXHOCTh, 0O0pa3yrolne
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  MOBEPXHOCTb,
o0pa3yroIire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

PacmoznaBats Tena Bpamenus (MUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI TIOTYYEHUS TEJ BpallleHUs!.

KnaccuduimpoBats B3auMHOE pacrojiokeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBO CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTa; IIApOBOW CJOW, OCHOBAHHUE IIAPOBOI0 CJIOS, BHICOTA MIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEH Tell  BpalleHus,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBarh TMOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMMCaHHBIN OKONO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpalllCHHUS.

BbIYUCHIATE COOTHOIICHHS] MEXKAY IUIOIIAIIMU MOBEPXHOCTEH U 00bEMaMu
IMOJIOOHBIX TEJI.



N3o00paxaTh u3ydaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEpTEKHBIX NHCTPYMEHTOB.

BoInonHATh (BPIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: BUII cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO HAa YepTEKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATE [JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHIThH, KAKUMH CBOMCTBAMU OHM 00JIaJIal0T.

[IpuMeHATh NpaBUJIO MapajuIeIenuIea.

OnepupoBaTh NOHATUAMU: IE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEJICHNE BEKTOPA HA YMCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE TMPOM3BEIECHHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensiT TeomeTpuyeckue (aKTbl Uil PEUICHHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJaratoMX HECKOIbKO [AroB PELICHUS], €CIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocreiilie reoMeTpUuYeCcKUE 3aayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTIO METO/IA.

Pemate 3amaum Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHA U
HaX0K/ICHWE TeOMETPUUECKHUX BEJTUYMH 10 00pa3iaM Wi allfOpUuTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IPHU PELICHUM CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpyuMeHATh  MPOCTEWIIHE MPOrpaMMHBIE  CpPEICTBA UM JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoANTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJYyYECHHBbIE 3HAHMS HA IPAKTUKE: aHAJIW3UPOBAaTh pPEaTbHBIE
CUTyallun W MPUMEHSTh W3YUYCHHbIC IOHATHS B NPOLIECCE MOUCKA PEUICHUS
MaTeMaTHYeCcKu CHOpMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE TIE€OMETPUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpPEM, anmnapara anreopsbl; pemarhb
MIPAKTUYECKUE 3aa4H, CBA3aHHBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMUMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB M TeM (undgposbie)
Koutpoabnbie IIpakTuyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Bgenenue B crepeoMeTpHio 10
) [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh MPSAMBIX U MNIOCKOCTEN
3 [leprieHqUKYASIPHOCTD MPSMBIX U 12
IJIOCKOCTEM
4 VYTl MeXIy NPSIMBIMU U IIIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEeHUE: ceyeHMs], paCCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ii/mn P Konrpoabnbsie IIpakruueckue (midpp )

NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThI
pecypchbl

Tena BpaieHus 12

OO0BEMEI TeN 5 1

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1

[ToBTOpenue, 06001ICHNE, . |

cUCTeMaTH3alus 3HaHu!
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpouabHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBwia n300paxeHus! Ha PUCYHKAX:
M300paKeHUS TIOCKOCTEH, TapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsTHs: mepecexkarouiecs MmIoCKOCTH,
nepeceKaroImecs npsmas ¥ IOCKOCThb

[lonsTHs: MEPECEKAOIHECHA IIIIOCKOCTH,
NEpECCKArIMUECs psaMas U IMI0CKOCTh

3HAKOMCTBO C MHOI'OTPaHHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha IPOCKIIMOHHBIX YePTEKaX

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEépTku U Mojenu. CeueHus
MHOI'OT'PAaHHUKOB

HauanpHbie cBenenns o kyoe u mupamuze,
uX pa3BEPTKU U Mojenn. CedeHust
MHOT'OTPaHHUKOB

[Tonsatie 00 aKkCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX




[ToHsATHE 00 AKCHOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPUN: AKCHOMBI
CTEepEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUH U CIEACTBUSI U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUH U CIEACTBUSI U3 HUX
B3aumHoe pacronioxeHue npsiMbix B

1 MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNbHbIe U CKPEIIUBAIOIINECs
psiMbIE
[TapannenbHOCTh NMPSIMBIX U TUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalljieNIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh MPSIMBIX U TUIOCKOCTEN B

13 npoctpaHctse: [lapanienbHOCTh NPAMON 1
MIOCKOCTH

14 VYIIIBI ¢ COHANPABIEHHBIMUA CTOPOHAMH

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE

16 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEM:
napajuleNbHbIE III0CKOCTH

18 CaoiicTBa napauiebHBIX MJIOCKOCTEN

19 [Ipocreiime mpoCcTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TE€TPadIp, KyO,




MapasieenuIe]

20 [Toctpoenue ceuenuit

21 ITocTpoenue ceuenuit
KonTpomnpHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[TeprieHAMKYASIPHOCTD MPAMOUN 1

23 IJIOCKOCTH: TIEPIIEHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsimbie mapasiebHbIE U
MEePIEHIUKYISIPHBIE K INTIOCKOCTH

)5 [IpsiMble napasenbHble U
NEPIEHIUKYIIAPHBIE K IJIOCKOCTU

2% [Ipu3Hak neprneHauKyJISIPHOCTH IPSMOU U
IJIOCKOCTH

7 [Ipu3Hak neprneHauKyJISIPHOCTH IPSMOU U
IIJIOCKOCTH

73 Teopema o0 IpsIMOi1 EPIIEHIUKYIIIPHOU
IJIOCKOCTH

29 TeopeMa o ipsiMOIi TEpHEHAUKYISIPHON
IIJIOCKOCTH

30 TeopeMa o psiMOii IEPHEHAUKYISIPHON
IIJIOCKOCTH
IlepnieHIUKYNSIp M HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 MJIOCKOCTH

1 [lepneHuKysp ¥ HAKIOHHBIE: PACCTOSIHHUE

OT TOYKHU 0 INIOCKOCTHU, pACCTOAHUC OT




IIPSIMOM 10 MJIOCKOCTH

[lepnieHIUKyNsSIp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOUYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 MIJIOCKOCTH
[lepneHIUKyYNAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEXKAY
MPSAMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIA Yroj
IBYTPAHHOIO yIiia

37 JIByrpaHHbIN yTOJ, JMHEWHBIA YTOJI
IBYTPAHHOI'O yIJIa
IlepneHUKYIAPHOCTD IIIOCKOCTEN:

38 MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[lepneHUKYIAPHOCTD MJIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEN
IlepneHUKYIAPHOCTD MIIOCKOCTEN:

40 MIPU3HAK NEPIEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEN

41 TeopeMa o TpEX mepHeHIUKYIIApax

42 Teopema o0 Tpéx nepneHANKYIIpax

43 TeopeMa o TpEX mepHeHIUKYIIApax
KonrponsHas pabora mo Temam

44 "TlepnieHAUKYIAPHOCTD NPSMBIX U

~ 1

mrockocteil" v "YTiel MeXAy NPSIMbIMU U




IJIOCKOCTSIMHA"

45

IToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OI'DaHHHUKA

46

[Tpu3ma: n-yroipHas Ipu3Ma; rpaHu H
OCHOBAHUSI TIPU3MBI; NIPSIMast U HAKIIOHHAS
NPU3MBI; OOKOBas M TIOJIHAS TIOBEPXHOCTH
TIPU3MBI

47

[Tapannenenunen, NpAMOyTroJbHBIN
NapajiesenuIea U ero CBOMCTBA

48

IInpamuja: n-yroiapHas NUpaMuia, TpaHu U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJTHAS
[TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeduE€HHAS TUpAMHUIA

49

[IpaBUsIbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma U npaBujIbHas MUPaMUAA;
MpaBWJIbHAS TPEYTrobHas MUpaMua u
MIPaBWIbHBIN TeTpadIp; KyO

50

[IpencraBienne o MPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, NOACKAdIp U
HUKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MPSAMOM, IIIOCKOCTH.
DNeMEeHTbl CAMMETPHUH B TUpaMuaax,
MapajuieenuIe1ax, NpaBuIbHbIX
MHOTOTPaHHUKAX




Brraucnenune 31eMEHTOB MHOT'OTPpaHHUKOB:

52 p€O6pa, TuaroHasu, yribl !
[Tnomans G0KOBOI MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTH MPSIMO TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MMOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABIILHON MUPAMUJIBI, !
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUEHHOW MUPAMUBI
55 KontponbHas padoTa o teme 1
"MHuororpaHHukn"
56 [Tonsitue 06 06bEME 1
57 O0BEM nupamMuIsl 1
58 O0BEM TUpaMUIBI 1
59 O0BEM nupamMuIsl 1
60 O0BEM TUpaMUIBI 1
61 O0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 KontponbHas padota o teme "OObEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMATHU3AIIHS
65 3HaHuil. [locTpoeHue ceuenuii B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3AIIHS
66 3HaHUU. BpIuncieHne pacCTOSHUM: MEXITY 1

ABYMA TOYKaMH, OT TOUKH O HpHMOﬁ, oT




TOYKH 00 MIIOCKOCTH, MCIKAY
CKpC€HIUBAKOIUMHUCS ITPAMBIMHA

67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aITUs
3HaHUW. Beraucienue yrios: Mexay

68 CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXKTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJTIOB MCKAY MJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68




11 KIIACC

Ne n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, AuaMeTp;
TUTOINAb TOBEPXHOCTH CEphI

Bsanmuoe pacrionoxenue chepbl 1
IUTOCKOCTH; KacaTelbHas INIOCKOCTh K
cthepe; miomaas cheps

N3o6paxenue cdepsl, mapa Ha
mockoct. CeyeHus mapa

[uniHgpruvecKas mOBEpXHOCTb,
o0pa3yromne UIHHIPUISCKON
MMOBCPXHOCTHU, OCh L[I/IJII/IHI[pI/I‘-IeCKOf/'I
TIOBEPXHOCTHU

[{unuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
IIOIIAAh OOKOBOI U ITOJHOM
MOBEPXHOCTH

N306paxeHne HUINHAPA HA TIIOCKOCTH.
Pa3pépTka nmnunapa. CeueHnust

WIMH]IPA (TUIOCKOCTHIO, MapajieIbHON
WIM NIEPIEHANKYIISIPHOM OCH LIMJIMHAPA)

Konnueckas moBEpXHOCTH, 00pa3yromime
KOHHYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMeE 1 BepIlINHA,

8 00pa3yromas u 0Ch; IJIOIIA/lb OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
YceuéHnplii KOHyC: 00pa3yrone u

9 BBICOTA; OCHOBAHMS 1 OOKOBas
MOBEPXHOCTh
N3006paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TIIOCKOCTBIO, TAPaJUIEITBHOM
OCHOBAHHIO, U MJIOCKOCTHIO, IPOXOIAIIECH
4yepes3 BEPILINHY)

1 Komb6unanus ten BparieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMMCaHHBIA OKOJIO

12 cthepsl; chepa, BOUcaHHAS B
MHOTOTPaHHMK WJIM B TEJIO BPALICHUS

13 [TonsiTre 06 00béMe. OCHOBHBIE
CBOIicTBa 0OBEMOB Tel

14 O0BéM nMIMHIpa, KOHYCA

15 O0BEM mrapa u Tiomaas cheps
[TomoGHbIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIEHNs MEX Y IUIOIAIIMU
MOBEPXHOCTEH, 00BEMaMHK MOAOOHBIX TETT

17 KonTtponbnas padota mo temam "Tena
Bpamenus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB

20 YMHOXEHHE BEKTOPaA Ha YUCIIO




21

Pasnoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napasuiesienumne1a

22

Pemenue 3amad, CBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOpaMHU

23

[IpsaMoyronbHas cucreMa KOOpJHHAT B
npocTtpaHcTBe. KoopanHatel BEKTOpa.
IIpocreimue 3aga4u B KOOpAMHATAX

24

VYron mexay Bektopamu. CkaasipHOe
MIPOU3BE/IEHNE BEKTOPOB

25

Beluucnenue yrioB Mexay IPsIMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
pEeLIEHUN TEOMETPUYECKUX 3a1a4

27

KoHnTtponbHas padota mo teme "BekTopsr
Y KOOPAUHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IICHNE U
cucremMaru3anus sHaHui. OCHOBHEIE
burypsl, pakTbl, TEOPEMBI Kypca
TUTAaHUMETPUHI

29

[ToBTOpenue, 0600IICHNE U
cucremMaru3anus sHaHui. OCHOBHEIE
burypsl, pakTbl, TEOPEMBI Kypca
TUTAaHUMETPUHU

30

[ToBTOpenue, 0600IICHNE U
cucTeMaTu3alysI 3HaHui. 3agaun
TUTAHUMETPUHU ¥ METOJIbI UX PEIICHHUS




[ToBTOpenue, 0600IICHNE U

31 cUCTEMAaTH3alys 3HaHu|. 3agauyn 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpenue, 0600IIEeHNE U

0 cucreMaTu3anus 3HaHuil. OCHOBHBIE !
¢Gurypsl, GpaxTsl, TEOpEMBI Kypca
CTepEOMETPUH

33 Hrorosas koHTpoOJbHASA paboTa 1

14 [ToBTOpEHME, o6o61ueHI:Ie u 1
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






