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HOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro
ypoBHS st obydaroruxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIAPTa
cpenHero oOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABABIAEMBIX K MaTEeMaTHUYECKOMY OOpa3OBaHUIO, U
TpaauUui  poccuiickoro oOpaszoBaHus. Peanuzanusi  mporpaMmbl
o0ecreunBaeT OBJIAJICHUE KITFOYEBBIMH KOMIIETCHITHSIMH,
COCTABIISIIOUIMMU  OCHOBY JUISI CaMOpPAa3BUTHSA U  HENPEPBIBHOTO
oOpa3oBaHMsl, II€JIOCTHOCTh  OOILIEKYJBTYpPHOIO, JHMYHOCTHOIO U
MO3HABATEJILHOTO PAa3BUTHS IMYHOCTH O0YUYAIOLTUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOT0 Kypca reoMeTpru Ha YPOBHE CPETHET0 OOIIETO
oOpa3oBaHuA o0ycroBieHa MPaKTUYECKON 3HAYUMOCTHIO
METaIpeAMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OOy4YEHHUS T€OMETPUU B
HaIpaBJICHUU JIMYHOCTHOTO pa3BUTHUSL OOyyaromuxcs, (popmMupoBaHUs
(YHKIIMOHATBPHOM MAaTeMaTHYeCKOW TPaMOTHOCTH, H3YYCHHS JPYTUX
y4eOHBIX IUCHMIUIMH. Pa3Butne y 0O0ydaromuxcs MpaBUIBHBIX
MPEACTABICHAN O CYINIHOCTH W MPOUCXOXKIACHUH T'C€OMETPUUCCKHUX
a0CTpakiii, COOTHOIICHWU pEaJTbHOTO U HUJEaJIbHOT0, XapakKTepe
OTpaK€HUsI MATEMaTUYECKON HAyKOW SIBJICHH M MPOIIECCOB PearbHOro
MHpa, MECT€ T€OMETPUHM B CHCTEME HayK W POJIM MaTEeMaTHYECKOTO
MOJICIIUPOBAHUS B HAyYHOM IIO3HAHMH M B TPAKTHKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHSI yUaAITUXCS, a TaK)KE KadeCTB
MBIIUICHUS, HEOOXOAUMBIX JIJIS aJJalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTtpusi sBisieTCsl OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE
cpemHero oOmiero oOpa3oBaHWs, TaK KaK OOECIEYMBAET BO3MOXHOCTH
M3Y4YCHUS KaK JUCIUTIINH €CTeCTBCHHO-HAYYHON HAIPaBICHHOCTH, TaK U
T'YMaHUTApPHOMU.

Jlornyeckoe  MbluieHue,  GopMuUpyeMoe  TpU  U3YYECHHH
00y4aronMMUCS TOHSITUIMHBIX OCHOB T€OMETPUHU U MTOCTPOCHUU IETOYKH
JOTUYECKAX YTBEPKICHUA B XOJC PEIICHUS TeOMETPHYCCKHX 3ajad,
yMEHHE BBIABUTaTh M OIMPOBEpPraTh THIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPU PEIICHUM 3aJlad €CTECTBEHHO-HAy4YHOr'o IMKJIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.



YMeHHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE MTPACT CYIICCTBECHHYIO
pOJIb BO BCEX O0OJACTAX NEATEIbHOCTH YesioBeKa. OpueHTauus 4enoBeKa
BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COIUATBLHOTO
ObITHA, (hopMa OTpaKEHUS OKPYI)KAIOIIET0 MHpA, YCIOBUE YCHEIIHOTO
MO3HAHUSA W  aKTUBHOTO  TIPeoOpa3oBaHUS  JICUCTBUTEILHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU oOOpa3aMu OOBEIWHSCT pa3HBIC
BUJIBI Y4E€OHOM W TPYAOBOW JEATEIBHOCTH, SBISICTCS OJHUM W3
NpoQECCUOHAIBHO BaXXHBIX KadecTB, IIOPTOMY aKTyajbHa 3ajada
dbopMupoBaHus y 0O0yYarolUXCsl MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBHIHOCTH OOPa3HOTO MBIIIICHUS — CYIIICCTBEHHOTO KOMITOHEHTA B
MOJATOTOBKE K MPAKTHUECKOU JAEATEITHHOCTH 110 MHOTHM HAIPABIICHHUSIM.

Llens ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha
0a30BOM ypoBHE 00ydeHHsI — 00111e00pa3oBaTeIbHOE U OOIIEKYIHTYPHOE
pa3BuTHE  OOydYaromMXCs  4Yepe3  O0OecledyeHHe  BO3MOXKHOCTHU
MPUOOPETEHUSI W UCIIOJIb30BAHUS CHCTEMAaTHYECKHX T'C€OMETPUUYECKHX
3HAaHUW W JCUCTBUH, CHEHU(PUUHBIX TEOMETPUHM, BO3MOXKHOCTH
YCHENIHOTO TMPOJODKEHHST 00pa3oBaHMsI MO  CIEHHUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM UCTIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma mo reomeTpun Ha 6a30BOM ypOBHE IpEIHAa3HAUYCHA IS
OoOy4Jaronuxcsi CPeAHEH IIKOJBI, HE WCHBITHIBABIIAX 3HAYUTEIBHBIX
3aTpyAHCHUM Ha YypOBHE OCHOBHOTO o0O0mero oOpa3oBaHus. Takum
oOpa3zoM, oOyuyaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIHE
MaTeMaTUYeCKHe YMEHHS, CBSI3aHHBIE CO CIEHU(PUKON TeOMETpUH U
HEOOXOAMMBIC JJIS )KU3HU B COBpEeMEHHOM o0mecTBe. Kpome aToro, oHn
MMEIOT BO3MOXXHOCTh HU3YYUThb TIE€OMETpUI0 Oojiee TIyOOKO, €ciu B
JaNbHENIIEeM BO3ZHUKHET HEOOXOJUMOCTh B F€OMETPUUYECKUX 3HAHUSX B
poeCCUOHATILHOM JESITEIbHOCTH.

JlocTiwkeHWe TIeTM  OCBOCHHMSI  MPOTPaMMBI  00ECIIEUnBACTCS
pEIICHNEM COOTBETCTBYIOIIMX 3adad. [IpHoOpuUTETHBRIMH  3amadaMu
ocBoeHMs kypca «l'eomerpun» Ha 6a3zoBoMm ypoBHe B 10—11 kimaccax
SIBJISIFOTCSL:

e (QopMupoBaHUE TMPEACTABICHUS O TEOMETPUU KaK 4YacTu
MHUpPOBOM  KYJIbTYpbl M OCO3HAaHHE €€ B3aUMOCBSI3U C
OKPYKaIOIIUM MHPOM;

e (QopMupoBaHUE NPEICTABICHUS O MHOTOIPAHHHMKAX M TeJlax
BpallleHUs! Kak O BaKHEUIIUX MAaTEMaTUYECKUX MOJIETIsX,
MO3BOJISIIONIMX ~ OMHUCHIBATH M HM3ydaTb pa3HbIe  SBJICHUS
OKPYKAIOILIEr0 MHUPA;



e (opMmHpoBaHHE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJCIIX U
B peaIbHOM MHUPE MHOTOTPAHHUKH U TeJia BPAIICHNUS;

e OBJIAQJICHUE METOJaMHU pEHIeHUs 3aJa4y Ha I[OCTPOEHHUs Ha
M300paKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;

o (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHUSIMHU O
MHOTOTPAaHHMKaX ¥ TeJaX BpalleHWsT W WX OCHOBHBIMH
CBOMCTBaMU,;

e OBJIQJICHUE QJITOPUTMAMH PELICHUS OCHOBHBIX THUIIOB 3a]1ay;
dbopMHUpOBaHUE YMEHHMs TIPOBOJUTH HECIIOKHBIC JTOKA3aTEIbHBIC
pacCcy X J€HHUS B XOJIe¢ PEUICHUS CTEPEOMETPHUECKHUX 3a7ad u
3a71a4 ¢ MPAKTHUECKUM CO/ICPKAHUEM;

e pa3BUTHE WHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOyuarouxcs, MO3HABATEIbHON aKTUBHOCTH,
MCCIIEI0BATENbCKUX YMEHUN, KPUTUIHOCTU MBIIIICHNUS,

e (opmupoBanue (YHKIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHOM
Te€OMETPHUH: YMEHHE PACO3HABATh MPOSBICHHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB W  3aKOHOMEPHOCTEH B  PEAbHBIX
KU3HCHHBIX CUTyallUsX W TPU HU3YYEHUU JPYTUX Y4eOHBIX
IPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEM W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh WX Ha fA3BIKE TEOMETPUM U  CO3JaBaTh
reOMETPUUECKHE MO/IEJIH, MPUMEHSTD OCBOCHHBIN
FEOMETPUYECKUNA  ammapar  Juisli  pPEIIeHUs  MPaAKTHKO-
OpUEHTHUPOBAHHBIX 3a/lay, WHTEPIPETUPOBATH U OIICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPAMMBI SBIISCTCS BKIIOYCHHE

B KypC CTEpEOMETpUM B Hayaje ero M3y4eHHus 3ajad, peliaeMbix Ha
YpOBHE HMHTYUTUBHOTO TIO3HAHWSA, U  ONPENEIEHHBIM  00pa3om
OpraHM3oBaHHasg paboTa HaJ HHUMH, UYTO CIIOCOOCTBYIOT Pa3BUTHIO
JOTUYECKOTO WM MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIUPYET
MPOTEKAaHUE WHTYUTUBHBIX MPOLIECCOB, MOTHUBHUPYET K JaJIbHEHUIIIEMY
M3YYEHHUIO NIPEAMETA.

[Ipeanourenue OTAAETCS HAIAIHO-KOHCTPYKTUBHOMY METOY
0o0yueHHUsl, TO €CTh TEOPETUYECKHUE 3HAHMUS HMEIOT B CBOEM OCHOBE
YyBCTBEHHOCTh TMPEIMETHO-TIPAKTHUECKON JAesaTensHOCTH. Pa3ButHe
MIPOCTPAHCTBEHHBIX MPEJCTABICHUN Y yYalIUXCs B Kypce CTEPEOMETPUU
IPOBOAMTCS 3a CUET pEIICHUs 3a7ad Ha CO3/IaHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3aJauy Ha ONEpPUPOBAHHE IPOCTPAHCTBEHHBIMH OOpa3amH.
Co3manne o0Opa3a TIPOBOAWUTCA C ONOPOM HA HATMATHOCTh, a



onepupoBaHUE 00pPa30M — B YCIOBHSX OTBJICYEHHUS OT HAIJIAIHOCTH,
MBICJIIEHHOT'O U3MEHEHUS €r0 UCXOJITHOTO COAECPHKAHUSL.

OcHoBHBIE coaepxkaTenbHble TUHUU Kypca «['eomerpum» B 10-11
knaccax: «MuororpanHukmuy, «IIpsMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekToppl W KOOpPAWHATHI B MPOCTPAHCTBEM.
@OopMHUPOBaHUE JIOTMYECKUX YMEHHMH pPACHpENENseTCs HE TOJNBKO I10
COJICPKATENIbHBIM JIMHUSIM, HO W MO ToJlaM OOydYeHHs] Ha YpOBHE
cpeaHero oo1ero oopa3oBaHuUs.

Copepxxanre  0Opa3oBaHMs, COOTBETCTBYIOLIEE  IPEAMETHBIM
pe3ynbTaTaM OCBOEHHS paboyeil MmporpaMMbl, PacHpeeNEHHBIM IO
rojiaM OoOydYeHHsI, CTPYKTYPUPOBAHO TaKUM oOpa3oM, 4TOOBI OBJIAJCHUE
FCOMETPUYECKUMH  TOHSATUSAMH U HABBIKAMH  OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO M TOCTYMATeNbHO, C COONIOACHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIIOYAIUCH B OOIIYIO CUCTEMY
TCOMETPUUYCCKUX TPEACTABICHUN O0OYJArONTUXCsI, PACIIUPSS U YTITyOJIsist
e€, 00pazyst IpPOYHbIE MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun oTBoauTCs 2 yaca B Heaenmo B 10 kinacce u
1 gac B Hegemto B 11 kimacce, Bcero 3a Ba rona ooydenus - 102 yueOHbIX
qaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

HpﬂMLIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IINIOCKOCTD,

IIPpOCTPAHCTBO. [lonsiTue 00 AKCHUOMAaTH4YCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUHN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
Bzaumuoe PACIIOJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

[IEpECEKAIOIIMECs, MapaJUIeIbHblE MW CKPELIMBAIOLIMECS  IPSMBIE.
ITapannenbHOCTD NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: ITapajuICIIbHBIC
IpsAMbIE B NPOCTPAHCTBE;  IMAPAJUICIIBHOCTb  TPEX  MPAMBIX;
MapaJuIeIbBHOCTh NPSMOM M IUIOCKOCTH. YTJbl C COHAalpaBJICHHBIMH
CTOPOHAMH; YroJI MEXIy NpsAMbIMU B mpocrpaHctse. [lapaimnensHoCTh
IUIOCKOCTEH: MapaJuleJbHble IIOCKOCTH; CBOMCTBA  IApaJIIEIbHBIX
mwiockocteil. IIpocreiiimye npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH:
TeTpadp, Kyo, mapayuieenune; MOCTPOCHHE CEYCHHI.

[leprieHIMKYISAPHOCTh NMPSIMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE
IIpsIMBIE B IIPOCTPAHCTBE, IIPSAMBIC ITAPAJIIEIbHBIE U NEPIICHAUKYIISIPHBIC
K IUIOCKOCTH, IMPU3HAK IMEPIEHIUKYJISIPHOCTU IPAMOU M IIIOCKOCTH,
TeopemMa O NOpsSIMOW MNEPHNECHAMKYISIPHOW IUIOCKOCTH. YTJIBI B
IIPOCTPAHCTBE: YTrOJ MEXAY NPSIMOM M IJIOCKOCTBIO; IBYTPAaHHBIA YTOJI,
JUHEWHBIM yroj JBYrpaHHoOro yria. llepneHaukynsp W HaxkIOHHBIE:
pacCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHUE OT IpPSAMOU 10
IJIOCKOCTH, MPOEKIUs (UTYphl HAa IUIOCKOCTh. [lepneHIuKyIsipHOCTD
IJIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TpEX MEPIEHIUKYIIAPAX.

MHOrorpaHHUKH

IloHATHE MHOIOIpaHHHMKA, OCHOBHBIE DJJIEMEHTbI MHOI'OTPAaHHHKA,
BBIITYKJIBIC Y HEBBIIIYKJIbIE MHOI'OTPAaHHUKU; PAa3BEPTKAa MHOTOI'PAHHUKA.
IIpu3ma: n-yrompHass npus3Ma; TPaHd M OCHOBAHMS MPU3MBI; NpsAMas U
HaKJIIOHHAas TMpu3Mbl; OOKOBasi M TIOJIHAsI TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsAMOYroJIBHBIM IMApAIUICJIEIUIIE] U €ro CBOMCTBA.
IInpamupa: n-yroiapHass nupamuga, TpaHU W OCHOBAHUE ITHPAMMIBL;
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMMU/JIBI, MpaBUIbHAS U yCEUEHHAs
MMAPaMHUAA.  DJIEMEHTbl  NPU3MBI W nUpamuasl.  [IpaBuibHBIE
MHOTOTPAHHMKHU: TOHATHUE NPABUIBHOIO MHOTOI'PDAHHHUKA; MPABUIIbHAS
IIpyu3Ma U IIpaBUIIbHAS MMPAMUAA; NIPaBUIbHAS TPEYroJIbHAsA MUpaMUIa U



NpaBWIbHBIM  TeTpadap; KyO. IlpencraBieHue o0  MpaBUIIBHBIX
MHOTOTPaHHHUKAX: OKTAP, NOJACKa’Ip U ukocaxap. CedueHus npusMbl U
MAPAMUJIBIL.

CummMeTrpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTENBHO TOYKH,
NpAMOM,  IUIOCKOCTH.  OJIEMEHTBl CHUMMETPHUM B  NHPAMUJAX,
MapaJUICIICUIIEIaX, MPABUIbHBIX MHOTOrPAaHHHUKAX.

Briunciienre »71€MEHTOB MHOIOTPAaHHUKOB: péEOpa, auaroHan,
yrasl. [1nomaas 60KoBOM MOBEPXHOCTH U TOJIHOM MOBEPXHOCTH MPSMOMN
NpU3MBI, IUIONIAJh OCHOBaHWM, TeopeMa O OOKOBOW MOBEPXHOCTH
npsimord  mpu3Mbl. [lnomans OGOKOBOM TOBEPXHOCTH M TOBEPXHOCTH
MPaBUJIBHOW TMHUPAMUJbI, T€OpEeMa O IUIOMAJAN YCEUYEHHOM MUPaMUJIBL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[logoOubie Tenma B  mpoctpaHcTBE. COOTHOLIEHUS — MEXIY
TJIOMIAIIMU TTIOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TE.

11 KITACC

Tesa Bpamenust

[Hunuaapuueckas MOBEPXHOCTh, OOpa3yroIlde UWIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUIECKON MOBEpXHOCTHU. LIMinHap: ocHOBaHMS
n OOKOBasi TMOBEPXHOCTh, OOpa3ylolllasi M OCh; IUIONIAAhL OOKOBOW H
ITOJTHOM OBEPXHOCTH.

Konundeckast moBepXHOCTh, 00pa3yrolne KOHUIECKOM MOBEPXHOCTH,
OCb W BeplIMHAa KOHMYECKOM mnoBepxHOCTH. KoHyc: ocHoBaHue u
BEpIIMHA, OO0pa3yomas MW OCh; IUIOMIAJb OOKOBOM M  MOJHOM
MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yrolne U BbICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, JTUameTp; IUIOMIAAb MOBEPXHOCTH
cepsl. B3aumHoe pacrnoniokeHue c@epbl M IUIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cdepe; miouanb chepsl.

N300pakeHue Tes BpalleHUs Ha MI0cKocTH. Pa3BEépTka HuimMHapa u
KOHYyca.

KomOuHanuu ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OINHMCaHHBIN 0KOJIO cdepsl; chepa, BIMCAHHAS B MHOTOIPaHHUK, WM TEJIO
BpaIeHUsI.

[Torstue 06 00bEMe. OcHOBHBIE cBOMCcTBA 00BEMOB Tell. Teopema
00 00BEME MPAMOYTONBHOrO MapajlieJienunea U CIEICTBUS U3 HeEE.
O06bEM nunuHIpa, koHyca. O0bEM 1m1apa u mionaab cQepsol.



[logoOHble Tenma B npocTpaHcTBE. COOTHOLIEHUS — MEXIY
TUIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMH MTOTO0HBIX TEJ.

Ceuenunst uunuHApa (HapajuleIbHO U MNEPHEHIUKYISIPHO OCH),
CEUEHHUs1 KOHyca (IapajuleIbHOE OCHOBAaHUIO M IMPOXOJsIIee uepes
BEpUIMHY), CEUCHHUSI 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTd U B npocTpaHcTBe. COKEHNUE U BBIYMTAHUE
BEKTOPOB. Y MHOXEHHE BEKTOpa Ha 4uClo. Pa3noxeHne BEKTOopa 1o Tpém
HEKOMIUTaHapHbIM BekTopaMm. [IpaBwio mnapamnenenunena. Pemenue
3a/1ay, CBA3AHHBIX C MPUMEHEHHEM MPaBWI JEUCTBHA C BEKTOpaMH.
[IpssMmoyronbHast cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatbl
BekTopa. [Ipocreiimme 3agaun B KOOpAWHATAX. YTOJ MEXAY BEKTOPaMHU.
CkamsipHOE TIPOM3BEACHUE BEKTOPOB. DBpIUMCIEHUE YIVIOB MEXIY
IPSAMBIMU M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJA  IpU
pELIEHNH T€OMETPUYECKHUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE ~ pe3yibTaThl OCBOCHHS TMPOTPAMMBI  Y4EOHOTO
npeaMera «MareMaTuKa» XapaKkTepUu3yrTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKONW TO3UIMK OOYYAFOIIETOCs KakK
AKTUBHOIO W  OTBETCTBEHHOI'O WI€HAa POCCHUHCKOrO  OOIIECTBA,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (YyHKIIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPak)ITAHCKOTO OOIIECTBa
(BBIOOPBI, OIPOCHI U TIP.), YMEHUEM B3aMMOJICHCTBOBATH C COLUATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C X (YHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4eckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPa)xAaHCKON HIACHTUYHOCTH,
YBXKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMAaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHHSIM POCCHUICKHX MAaT€MaTUKOB U
POCCHICKOM MAaT€MaTHM4e€CKOM IIKOJbI, K HCIOJb30BAHUIO OATHUX
JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSL:

OCO3HAaHMWEM  JYXOBHBIX IIEHHOCTEM  POCCHUHCKOrO0  HapoJja;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, THUYECKOTO TTOBEACHUS,
CBSI3aHHOTO C TMPAKTUYECKUM TMPUMEHEHHEM JIOCTIKCHUN HayKu U
NEATEIbHOCThI0 YUYEHOI0; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OyyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKIIOYas OACTETUKY
MaTeMaTHYeCKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHIcHUH,
pacCcy X I€HUW; BOCHPUMMYUBOCTBIO K MaTEMaTUYECKUM aCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMAaTHICCKUC 3HAHUS
B MHTEpecax 3JI0pOBOro U 0e30macHoro odpasa >KW3HH, OTBETCTBEHHOTO
OTHOILICHUS K CBOEMY 310POBBIO (3mopoBoe MATAaHUE,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHATUN U OTHbIXA, PETYJISIpHAS PU3HUYECcKast
aKTUBHOCTB); (DM3WYECKOTO  COBEPIICHCTBOBAHHS, TIPU  3aHATHUAX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TETLHOCTHIO.

TpyaoBoe Bocnuranue:



TOTOBHOCTBIO K TpPYyAy, OCO3HAHUEM IICHHOCTH TPYAOIIOOWS;
HHTEPECOM K Pa3IMYHBIM cdepaM MpoPEeCCHOHATBHON JIeATEIHBHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh
OCO3HaHHBIM  BBIOOp  Oyaymiedl mpodeccud ¥ peaan30BBIBATH
COOCTBEHHBIC JKM3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHUIO W CAaMOOOPA30BaHUIO HA TPOTSIKEHUU
BCCll OJKW3HM, TOTOBHOCTHIO K aKTHBHOMY YYacTHIO B PCIICHUHU
MPAKTUYECKHX 3a7]a4 MaTEMaTHIeCKON HapaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOH KYJIbTYPBI, ITOHUMaHHEM
BJIUSHUS  COI[MAIbHO-DKOHOMHYECKHMX  IPOIIECCOB HA  COCTOSHHE
MIPUPOTHON M COIMATBLHOU Cpeibl, OCO3HAHUEM TJI00AIEHOTO XapaKTepa
IKOJIOTHYECKUX npooIeM; OpHEHTAITHCH Ha IpUMEHEHNE
MaTEeMaTHYCCKUX 3HAHWK IS PEIICHUS 3a/7a4 B 0OJACTH OKPYXKaroIIeH
Cpelbl, IUTAHWPOBAHMS IOCTYIIKOB W  OICHKH MX BO3MOXKHBIX
MOCJICICTBUN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIICCTBCHHOW TNPaKTHKH,
MOHMMAaHUEM MAaTeMaTHYeCKOW Haykh Kak cdepsl UeIoBeYeCKOi
JCATCIILHOCTH, JTaloB €€ pa3BUTHA W 3HAYUMOCTH JUIS Pa3BUTHS
[IUBUJIM3AIMHN; OBJIAJICHUEM S3bIKOM MaTEMAaTHKH M MaTeMaTHYECKOU
KyJIbTYpOH KaK CPEACTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYIIIECTBIIATH
MPOCKTHYIO M HCCIICOBATEILCKYIO JICATEIBbHOCTh MHIUBUIYAIbHO U B
rpyIIIe.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOTO
npeaMera «MareMaruka XapaKTepU3yIOTCS OBJIAJICHUEM
YHUBEPCATBHBIMU HO3HAGAMENbHBIMU OeliCMBUIMU, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU  OCUCTBUSMU, VHUBEPCANbHbIMU Pe2yasamUEHbIMU
OeticmeusiMu.

1) Vhueepcanvuvie noznasamenvnwvie Oeiicmsus, obecneuugaom
Gopmuposanue 6A308bIX KOSHUMUBHLIX  NPOYUECCO8  0OVHAIOUWUXCSL
(ocsoenue Memooo8 NO3HAHUSL OKPYICAOUe20 Mupa, npumMeHeHue
JIO2UYECKUX, UCCe008aAMENbCKUX —Onepayutl, ymeHuti pabomamsv ¢
ungopmayueii).



ba3oBble Jioruueckue AeMcCTBHUA:

BBISBIIAITH W XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXIY
MOHSTUSIMU; bopMyIupOBaThH onpeeeHus MOHSTHUH;
YCTaHABIIMBATh  CYIIECTBEHHBIM MPHU3HAK  KJIAacCU(UKAIINH,
OCHOBaHMS i1 OOOOIIEHWs W  CpaBHEHMS, KpUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U MPEOOPA30BHIBATH CY>KJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATENbHBIC, €IUHUYHBIC, YaCTHBIC U
0011I1€; YCITOBHBIE;

BBISIBJISITh MaTEeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U
npotuBopeursi B (akTax, JaHHBIX, HaOMIOACHUSX W
YTBEPXKJICHUSAX; MpeyiaraTb  KPUTEPUU  JJI8  BBISABJICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHNL;

JenaTh BBIBOABI C  HCHOJB30BAaHUEM  3aKOHOB  JIOTHKH,
e TYKTHBHBIX u WHIYKTUBHBIX YMO3aKITFOUCHHH,
YMO3aKJIFOUECHUH TT0 aHAJIOTHH;

MPOBOJIUTh CaMOCTOSITENIBHO JIOKA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUNU (MIpsIMbIE M OT TMPOTUBHOTO), BBICTPAUBATH
apryMEHTAIlMIO0, TIPUBOAWTH TPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BBIBOJIBL;

BBIOMpATh Croco0 pelmieHus y4eOHOM 3amaun  (CpaBHUBATH
HECKOJBKO  BapHaHTOB  pEIIeHUs, BbIOUpaTh  Haunbosee
NONXOMAMIMA ¢ yu4€TOM  CaMOCTOSITENIbHO  BBIICTICHHBIX
KpUTEPUEB).

Ba3oBnle ucciienoBarejbCcKe 1eCTBUA:

UCIIOJIb30BaTh BONPOCHl KaK HCCIENOBATEIbCKUA HHCTPYMEHT
MO3HAHUS; dbopmynupoBaTh BOITPOCHI, bukcupyromme
MpPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBAaTh MCKOMOE M JaHHOE,
dbopMUpOBaTh TUINOTE3Y, ApPryMEHTHPOBAaThb CBOKO IO3MIIMIO,
MHEHHUE;

IPOBOAUTH CAMOCTOSITEJIBHO CIJITAHUPOBAHHBIA HKCIEPUMEHT,
UCCIIeZIOBaHUE o YCTaQHOBJICHUIO ocobeHHocTel
MaTEMaTHYeCKOro O0OBEKTa, SBIEHUS, MPOIECCa, BBISIBICHUIO
3aBHCHUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOILIEHUS M BBIBOJBI 110
pe3yibTaTaM  MpPOBEAEHHOIO  HAOJMIOJEHUS, MCCIEI0BaHu,



OIICHMBATH JOCTOBEPHOCTH IOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB
1 0000IIEHNH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKKe
BBIJIBUTATh MPEIITOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(OUIMTHI HHGOPMAITUH, TaHHBIX, HEOOXOAMMBIX IS
OTBETAa Ha BOIIPOC U JJIsI PELICHUS 3a1a4K;

BBHIOMpPATh HMH(POPMALMIO W3 HUCTOYHUKOB Pa3IUYHBIX THIIOB,
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBATh U  HUHTEPIPETUPOBATH
MH(}OpMALMIO PAa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpUpPOBaTh MH(OOPMAIINIO, MIPEACTABIATH €€ B Pa3INIHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUUECKH;

OLICHUBATh HAAEKHOCTh HWH(OOpPMAIMM TIO CaMOCTOSTEIBHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvuvie KOMMyHUKamueHsle Oelicmaus, obecneuusarom
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YVUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LEISIMH OOILEHUs; SCHO, TOYHO, I'PaMOTHO
BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHMS IO X0y pEUIeHUs 3aJadd, KOMMEHTHUPOBATH
IIOJIyYEHHBIA PE3YJIbTAT;

B XoJe OOCYXIEeHHus 3aJaBaTh BOIPOCHl IO CYIIECTBY
oOCcyx/1aeMoil  TeMbl, MpoOJIeMBbl,  pemaeMol  3ajJauu,
BBICKA3bIBaTh HUJEH, HAIICJICHHbIE HAa TIOUCK pEIICHHUS;
CONOCTABIIATh CBOM CYXKJACHUS C CYXKICHUSIMH JAPYIHX
YYaCTHUKOB JUaJIora, OOHApYKMBATh pa3IM4U€ M CXOJCTBO
MO3ULIMI; B KOPPEKTHOM (popme (popMylnpoBaTh pa3HOIIACHS,
CBOM BO3paKEHUS;

IIPEACTABIATh PE3YNbTATHl PELICHHs 3a/ayd, OSKCIEPHMEHTA,
UCCIIEIOBaHMs, IMPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opmaT
BBICTYIUICHHMsI C Y4Y€TOM 3ajad MPE3eHTAalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

[IOHUMAaTh M HCIIOJIB30BaTh IPEUMMYIIECTBA KOMAHJIHOM H
WHAVBUAYAJIbHOM pabOThl MpU pElIeHWH Y4eOHBIX 3a/]ay;
IIPUHUMATh 1€Jb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW palOOThI, paclpenensTh BUAbI padoT,



JOTOBapUBaThCA, OOCYKIaTh MPOLECC W pe3ynbTaT padoThI;
00001aTh MHESHHUS HECKOJIBKHX JIIO/ICH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CYyKaeHus, 0OMEH
MHEHU, «MO3TOBBIC IITYPMbDY U UHBIE); BHIOIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOU ACUCTBUSI C APYTMMH WICHAMU
KOMAaH/Ibl; OIICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOMIHIA TPOTYKT
1o KPUTEPHSIM, c(hopMyTUPOBAHHBIM Y9aCTHHKAMU
B3aUMOJICUCTBUSI.

3) Yuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusaom
Gopmupoganue CMbICI08bIX YCMAHOBOK U  HCUSHEHHbIX HABLIKOG

JUYHOCMU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PELICHU 3a]1a4H, BHIOMpATh C1oco0
pelIeHus C Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, aprYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOpMAITUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU TO3HABATEIHHOU PEIICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBUH W MBICIUTENBHBIX IPOLIECCOB, HX
pe3yJIbTaTOB; BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
MpoIIecca U PE3YNIbTAaTa PEHICHUSI MAaTEMAaTUYECKOM 3a/1auH;
NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIpH
pElIeHUM 3a/Jaud, BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEId M  YCIOBUSAM,
OOBSACHATh  NPUYMHBI  JOCTHKEHUS WA  HEJAOCTUKEHUS
pE3yJIbTaTOB JEATENbHOCTH, HaXOAUTh OMIMOKY, J1aBaTh OLIEHKY
IpPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTb IMOHATHAMM: TOYKA, IIPpAMad, IJIOCKOCTD.
HpI/IMCHHTb AKCHUOMBI CTCPCOMCTpUH H CICACTBUA HM3 HHX IIPH
PEUICHUH I'COMCTPHUYICCKUX 3a/1a4.



OnepupoBatb MTOHATHSIMU: [IapaJlIeIbHOCTh 151
MEePHEHANKYIIPHOCTh IPSIMBIX U MJIOCKOCTEH.

KnaccupunupoBaTe  B3aUMHOE  pPACIOJIOKEHHE  OPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: ABYTPAHHBIN YIroJl, TpaHU JIBYIPAHHOIO
yria, pedpo ABYIpaHHOrO Yria; JIMHEWHBIA Yrojl JIBYTPAHHOIO Yrja;
rpaayCHasi Mepa ABYTPaHHOIO yIJia.

OnepupoBaTb  NOHATUSMU:  MHOTOIPAHHMK,  BBINYKJIBIA U
HEBBIITYKJIbI MHOI'OTPAaHHUK, 3JIEMEHTBl MHOTOIPAaHHHKA, IPAaBHJIBHBIN
MHOT'OTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOIOTPAaHHUKOB (TIMpamMuia;
pu3Ma, NpsIMOYTOJIbHBIN Napajuieenunes, Kyo).

KnaccupunupoBaTe MHOIOTpaHHUKH, BbIOMpasi OCHOBaHHUS st
Kjaccupukauuyu  (BBIIYKJIbIE M HEBBIMYKJIblE  MHOIOTPAHHUKH;
MpaBUJIbHBIE MHOIOTPAHHUKH; TpPSIMbIE U  HAKJIOHHBIE IPU3MBI,
napajie’enune/abl).

OnepupoBaTh  IMOHATHAMM:  CEKyllass  IUIOCKOCTb,  CEYCHHE
MHOT'OI'PaHHHKOB.

OOBACHATh NPUHIMIBI MOCTPOCHUS CEUYEHHUM, MCIONb3ys METOA
CJIEIIOB.

Ctpouth ce4eHHs] MHOTOIPAHHUKOB METOAOM CJIEJIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUIYP:
BUJI CBEPXY, COOKY, CHHU3Y.

Pemare 3amaum Ha HaAxXOXKIECHUE TEOMETPUYECKHMX BEIWYUH I10
oOpa3llaM WJIH aJIrOpUTMaM, TPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE
METOABl IIpU pEHICHUWM CTAaHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHHE PACCTOSIHUM MEXAY ABYMS TOUYKaMH, OT TOYKU 1O INPSMOH,
OT TOYKH J0 MIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaum Ha HAxXOXKJICHUE TEOMETPUYECKHMX BEIWYUH I10
oOpa3uaM WIM aJaropuTMaM, HPUMEHsSI HM3BECTHBIE AaHAJIUTHYECKUE
METOABl IpU pELICHUM CTAHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHHE YIJOB MEXKJY CKPEIIMBAIOIMIMMUCA MNPAMBIMH, MEXIY
MPSIMOU U TNTIOCKOCTBIO, MEKIY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI U MIJIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamMuia) ¢ IpUMEeHEHUuEM (HOPMYIT; BBIYUCIATH COOTHOIICHHUS
MEXIY IJI0IIASIMU IIOBEPXHOCTEM, o0BEMamMu 0JI00HBIX
MHOT'OI'PaHHHKOB.



OneprpoBaTh MOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh
Y TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CAMMETPUHU (DUTYPBHI.

W3Bnekarsb, mpeoOpa3oBbIBaTh M1 MHTEPIPETUPOBATH HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NIpEJICTaBICHHYIO Ha
YepTeKax U pUCyHKax.

[IpumensaTh r€OMETPUYECKHE (bakTbl TUTSL pemeHns
CTEPEOMETPUYECKUX  3a7ay, MPEANOJArarolluX HECKOJIbKO IIaroB
pEelIeHus, €ClI YCIOBHs IPUMEHEHUS 3aJaHbl B IBHOU (popme.

IIprMeHATs TPOCTEUIINE NPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IprBomUTH TIPUMEpPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE M JKU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T'€OMETPUMU B
HCKYCCTBE.

IIprMeHATh IIONyYEHHbIE 3HAHUA HA IIPAKTUKE: aHAJIU3UPOBATH
peanpHble CHTyallMM W NPUMEHATh W3YYEHHBIC IOHATUS B IPOLIECCE
MOWCKAa PEIICHUs MaTeMaTU4ecKu CPOPMYITUPOBAHHON MPOOIEMBI,
MOJEIUPOBATh PEAJIbHBIE CUTYallMU Ha SI3bIKE I'€OMETPUM, UCCIIEI0BATH
IIOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM I'€OMETPUYECKUX MOHATUU U
TeopeM, almnapara ajreOppl; pemaTh IPaKTUYECKUE 3a]]aul, CBSI3aHHBIE C
HaX0XJICHUEM F€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBarh  MOHATHAMM:  LMJIUHApPUYECKAass  MOBEPXHOCTb,
oOpasyolye IWINHAPUYECKON TOBEPXHOCTH; LWIMHIAP; KOHMYECKas
MOBEPXHOCTh, OOpa3ymolue KOHWYECKOW  TOBEPXHOCTH, KOHYC;
chepudeckas TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI TIOYUYEHUS TEJ BpallleHUsI.

KnaccudunupoaTs B3aMHOE paclojioKeHUe cepbl U MIOCKOCTH.

OneprpoBaTh NOHATUSAMH: IIAPOBOU CETMEHT, OCHOBAHNE CETMEHTA,
BBICOTA CETMEHTA; IIAPOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
1IapOBOI'0O CJIOSI; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IJIOLIAAM MOBEPXHOCTEH TeN BpALLEHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (POpMYII.

OmnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
OTMCaHHBIN OKOJIO cdephl; chepa, BIUCaAaHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS.



BBIUUCHATE COOTHOIICHHSI MEXAY IUIOMIAIIMH TMOBEPXHOCTEH H
00bEMaMU MOJOOHBIX TEJl.

N306paxaTts u3yyaemble (GUIYpbl OT PYKHM U C IPUMEHEHUEM
IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUAE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
00OBEMHBIX (QUTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYECHHS Te
BpalICHUSI.

W3Bnekatb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NIpEJICTaBICHHYIO Ha
YyepTekax U pUCyHKax.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE JENUCTBUS CIIOKEHUS BEKTOPOB, BEIUMTAHKS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YHUCIO, OOBICHITh, KAKUMHU CBOMCTBAMU OHHU
o0Jafaror.

[IpuMeHATh paBUIO MapajuieIenuIea.

OnepupoBath MOHATUSIMU: AEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
yrol MEXIy BEKTOpPAMH, CKAISIPHOE IPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymmy BEKTOpPOB M NPOM3BEACHHE BEKTOPA HA YHCIIO,
YroJd MeXAy BEKTOpaMH, CKajJsipHOE€ MpPOU3BEACHHUE, PACKIAIbIBATh
BEKTOp IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YpPaBHEHHEM B  JEKapTOBOW  CHCTEME
KOOpJIMHAT.

[IpumensTh reOMETPUYECKUE (dakTbl IS penieHus
CTEPEOMETPUYECKUX  3a7a4, MPEANoJaraloluX HECKOJIBKO IIaroB
pEeIIeHus, €CII YCIOBHS PUMEHEHUS 3aJaHbl B IBHOU (popme.

Pemare mpocrenmme reoMeTpuyecKHe 3aJadyd Ha IPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemate 3a1aun Ha 10Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUHN U
HaX0X/IEHUE T€OMETPUUECKUX BEJIMYMH MO o0pa3lam WM alropuTMmawm,
IIPUMEHSE  W3BECTHBIE  METOABl NPH  PELIICHUH  CTAaHJIApPTHBIX
MaTeMaTUYeCKHX 3a]1a4.

[IprMeHATs TPOCTEUIINE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTe TpPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE W JKW3HHM, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.



[IpuMeHsTh TOMYYEHHbIC 3HAHUSA HA MPAKTUKE: aHAJIU3UPOBATH
peajbHble CUTyallUM W TPUMEHSTh HU3YUYEHHbIC MOHSTHS B MpOLECCe
MOMCKA PEIICHUs] MAaTeMaTH4eCcKu CQOPMYJIUPOBAHHON MPOOIIEMBI,
MOJIETUPOBATh PEANbHBIE CUTYAIlMU Ha SI3bIKE T'€OMETPUH, HCCIIEI0BAThH
MIOCTPOCHHBIE MOJEIN C HUCHOJb30BAHUEM TI'€OMETPUUYECKUX MOHSATUU U
TeopeM, amnmnapaTa ajreOpsl; peniaTb IPaKTUUECKUE 3a/1aud, CBA3aHHbIC C
HaX0XX/JICHUEM F€OMETPUYECKUX BEJIIMUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Konrpoub TpakTieck o0pa3oBaTe/bHbIE
ble padoThI e padoThbl pecypesI
1 BBenenue B crepeoMeTpuio 10
5 [Ipsimbie ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh MPSMBIX U TJIOCKOCTEH
3 HepneHz[mfynﬂpHocrb MPSIMBIX U 2
IUIOCKOCTEH
4 Vbl MeXAy NPSIMBIMU U IJIOCKOCTSIMU 10 1
5 MHoOrorpaHHuku 11 1
6 O0bEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUs], PACCTOSHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME




11 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE

HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/nt P KonTtpoibH IIpakTHyeck (upp )

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

ble padoThI e padoThbl
pecypchl

Tena BpamieHus 12

O0BEMBI TEN 5 1

BekTopsl U KOOpaAUHATHI B 10 |

MIPOCTPAHCTBE

[ToBTOpEHME, 0000IICHUE, 7 1

cucTeMaTru3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOIT'PAMME







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

KoauuecTBo yacos 1 DJIeKTPOHHBIE

ara

Ne Kontpoas | Ipakrtuuec uuppossie

Tema ypoka H3Y4YeH

n/n Bcero HbIE KHe o0pa3oBaTeib
ust

padoThbI padoThbI HbIE pecypcsl

OCHOBHBIE TIOHSTHS CTEPEOMETPHUHU: TOUKA,
npsiMasi, INOCKOCTbh, pocTpancTBo. [IpaBuna
1 n300paKeHHsI HAa PUCYHKAX: U300paskeHUs 1
TUTOCKOCTEH, apajIeIbHBIX TPSMBIX
(OTpe3KOB), cepeAMHBI OTpe3Ka

TlonsTuhs: MEpeCCKaromureCs MI0CKOCTH,
NepeceKarommecs npsamas 1 rmiI0CKOCTb

TlonsTuhs: MEpeCCKaromurecCs MI0CKOCTH,
NepeceKarommecs npsamMas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOT'paHHUKAMU,
4 n300pakeHre MHOTOTPAaHHUKOB Ha 1
PUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTEKaAX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
5 UX pa3BEPTKU U Mojienu. CedeHus 1
MHOTOTPaHHUKOB

Hauanbsubie cBeienus o ky0e u nupamuze,
6 UX pa3BEPTKU U Mojienu. CedeHus 1
MHOTOTPaHHUKOB

7 [TonsTHE 006 aKCMOMaTUYECKOM [TOCTPOCHUU 1




CTCPCOMETPHHN: AKCUOMBI CTCPCOMCTPHUU U
CIICACTBHUA U3 HUX

ITousTHE 00 aKCHOMATHYECKOM IMOCTPOCHHUU

8 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM MTOCTPOSCHUH
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsTHE 006 aKCMOMAaTUYECKOM [TOCTPOCHUU
10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJIEICTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapaJuIeIbHBIE U CKPEIMBAOIMECS TIPSIMbIE
[TapamienbHOCTE IPSIMBIX U IJIOCKOCTEN B
12 IIPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIC B
MPOCTPAHCTBE; MAPAUIETBHOCTD TPEX
IPSIMBIX
[TapamienbHOCTE IPSIMBIX U IJIOCKOCTEN B
13 npocrpaHctse: [lapamienbHOCTE IPAMON U
IIJIOCKOCTH
14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU
15 Yroa Mexxay npsMbIMU B IPOCTPAHCTBE
16 Yrois Mexay NpsSIMBIMU B ITIPOCTPAHCTBE
17 [TapannenbHOCTh IIIOCKOCTEM:

mapauiCJIbHbIC IIJIOCKOCTH




18

CaolicTBa napasuieabHbIX MIIOCKOCTEN

[Tpocreiimue mpocTpancTBEHHbIE (GUTYPHI HA

19 IUIOCKOCTH: T€TPasip, KyO, napasiesienumne

20 ITocTpoenue ceueHuit

21 [TocTpoenue ceuennii
KoHnTtponbHas padora mo teme "[Ipsmbie u

22 MIJIOCKOCTH B TPOCTPAHCTBE.
[TapamienbHOCTb NPSAMBIX U IIIOCKOCTER"
[IepnieHAUKYIAPHOCTH NPSAMON U IIJIOCKOCTH:

23 NEPIEHAUKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napajienbHbIe U
NEPIEHUKYJIAPHBIE K IIJIOCKOCTH

25 [IpsimMble napajienbHbIe U
HEePIEeHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Tpu3sHak neprneHuKyJIIpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Tpu3sHak neprneHuKyJIIpHOCTH IPSIMOU U
IUIOCKOCTH

73 TeopeMa 0 psIMOM NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

29 TeopeMa 0 psIMOM NTEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

30 Teopema o IpsAMON NEPIIEHAUKYISAPHON

IIJIOCKOCTHU




[lepnieHAUKYsIp ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHAE OT
IIPSIMOM J10 TJIOCKOCTH
[IepnieHAUKyISp ¥ HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TJIOCKOCTH
[TeprieHIUKyJIAp M HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH
[TeprieHIMKyJIAp M HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JO MJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 10 TUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXKIY PSIMOU
1 TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yol
JBYT'PAHHOI'O yTJla

37 JByrpaHHbIi yroJi, TMHEWHBIA yIoJl
JBYTPaHHOIO yIjia

18 [TeprieHIUKYJIAPHOCTD MJIOCKOCTEMN: TIPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

39 [IepnieHIUKYIAPHOCTH INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

40 [IepnieHIUKYIAPHOCTD INIOCKOCTEHN: IIPU3HAK
NEPIEHAUKYISIPHOCTH ABYX IJIOCKOCTEN

41 Teopema o Tp€x nepneHANKYIISIpax

42 Teopema o Tp€x nepHneHANKYIISIpax




43

TeopeMa 0 TpEX nepHeHAUKYIISIPAX

44

Kontponbnas pabota mo remam
"IlepneHUKYISPHOCTD NPSMBIX U
Hn

miockocTe" u "Yriel MeXIy NpSIMBIMU U
IIOCKOCTAMHA"

45

ITonsiTue MHOI'OI'paHHHUKa, OCHOBHBLIC
QJIEMCHTBI MHOT'OI'PaHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH, paaBépTKa
MHOI'OI'paHHHUKA

46

[Ipusma: n-yronbHas npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIPsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

[Tapannenenumnen, NpssMOyroJbHbIN
napajuie’enunes 1 ero CBoicTna

48

[Inpamuia: n-yrosapHas NMpaMuIa, TPaHu U
OCHOBaHUE MUpaMU/Ibl; OOKOBas U MOJHAS
IIOBEPXHOCTb ITUPAMU/IbI; IPABWIIBHAS U
yceu€HHas nupamMuaa

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTPaBUIIbHAS
npu3Ma U MpaBUIbHAS TUPAMHIA;
MpaBUJIbHASL TPEYTOJIbHAS TUPaAMUIA U
MPaBUIBHBIN TeTpadap; KyO

50

[IpencraBnenue o NpaBUIBHBIX
MHOIOIpaHHHMKAX: OKTadap, JOAEKa’Ip U




HUKOCAdIP.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSMOM, TIIOCKOCTH.

51 DJIEMEHThl CHMMETPHUH B MMUPAMHUIAX, 1
napajuienenuneaax, mpaBuiIbHbIX
MHOTOTPaHHHUKAX
5 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: |
pEOpa, TuaroHaiu, yribl
[Inomanp 60KO0BOM MOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTHU MPSIMOU TIPU3MBI, TUIOIIATH |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOUN MPU3MBI
[Inomanp 60KOBOI NOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOU MUPAMHUIBI, |
TeopeMa O IIoHaau OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUbI
55 KonTponbHas padora no teme |
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 1
57 O0BEM TUpamMu bl 1
58 O06bEM nupamuIbl 1
59 O0BEM TUpaMuIbI 1
60 O0BEM TUpaMu bl 1
61 O06BEM TPU3MBI 1
62 O0BbEM TPU3MBI 1




63

O0BbEM TPU3MBI

64

KoHnTtponbhas padora mo teme "O0bEMBI
MHOT'OTPaHHUKOB"

65

[ToBTOpeHue, 06001IeHNE CHCTEeMaTHU3alUs
3Ha"ui. [locTpoeHne ceueHnu B
MHOT'OIPAHHUKE

66

IToBTOpenune, 0000ImEeHNE CHUCTEMATH3ALUS
3HaHUU. BpIUKCIIEHHE PACCTOSIHUI: MEXAY
JBYMs TOYKaMH, OT TOYKH 0 NPSIMOH, OT
TOYKH JI0 IIJIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMHUCSA IPSIMBIMU

67

WroroBas KOHTpOIbHAS paboTa

68

IToBTOpenune, 0000mEeHNEe CHCTEMATH3ALUS
3HaHUU. BpIYKCIIEHNE YTII0B: MEXAY
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXY INIOCKOCTSIMHU

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoasb
HbIe
padoThbI

IIpakTH4ec
KHe
padoThI

Jlara
U3y4eH
us

DJIEeKTPOHHbIE
nudposeie
o0pa3oBareb
HbIe pecypchl

Cdepa u map: HeHTp, paanyc, THaMeTp;
IUTOINA/b TOBEPXHOCTH Cephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHasi INIOCKOCTh K

cthepe; momaas chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

HHHHH[{queCKaﬂ IMOBCPXHOCTD,
00pa3yromue MHIMHIPUIECKOM
MIOBEPXHOCTH, OCh IIMJIMHAPUIECKOM
MIOBEPXHOCTH

Hunuanap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yIolas u OCh;
TUIOMIA/Ib OOKOBOH | IMOJTHON TTOBEPXHOCTH

N3o6pakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpA
(TIOCKOCTHI0, MapauIeTIbHON TN
NEePHEHANKYIISIPHONW OCH IIMJIMH]IPA)

Konnueckas moBepxHOCTh, 00pa3yromiue
KOHUYECKOW MTOBEPXHOCTHU, OCh M BEPILIMHA




KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHUe U BepIInHA,
o0pa3ymolas 1 ocb; IJI0Maab OOKOBOW U
MTOJTHOW TTOBEPXHOCTH

Y ceu€HHbIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTH

10

N3o6pakenne KoHyca Ha MIOCKOCTH.
Pa3BépTra konyca. CedyeHust KoOHyca
(MII0CKOCTHIO, TAPAIIIEIEHOW OCHOBAHHUIO,
U IJIOCKOCTBIO, IPOXOIAIICH Yepe3
BEPILUHY)

11

Kom6unanus ten BpaiieHus u
MHOI'OI'PAaHHUKOB

12

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cdepsl; cdepa, BIMcaHHAs B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

13

TToustiie 00 00BéMe. OCHOBHBIE CBOMCTBA
00BEMOB TE

14

O0BéM nuaMHIpa, KOHyca

15

O06bEéM mapa u mionaas ceps

16

[Tono6OHbIe TeNa B MPOCTPAHCTBE.
CooTHoIIEHHS MEX/y TUIOIIAIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

17

KoHnTtponbHas padora o temam "Tena
BpanieHus" u "O0bembI Ten"




18

BexTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CiioxeHue 1 BbIUMTaHUE BEKTOPOB

20 YMHOXK€EHHE BEKTOpa Ha YK CIIO
Pa3znosxxenue BekTopa 1o Tpém

21 HEKOMIUIaHapHBIM BekTopam. [IpaBuiio
napajuiejenuneia
Pemenue 3a1ay, CBSI3aHHBIX C

22 MIPUMEHEHUEM MPABUJI ACHCTBUH C
BEKTOpaMHU
[TpsimoyronbHas cucTeMa KOOpAUHAT B

23 npoctpaHcTBe. KoopauHaThl BEKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATaX

24 Yron mexay Bekropamu. CKansipHOe
MIPOU3BEIEHUE BEKTOPOB

)5 Brruucnenue yrioB MExy IpsIMbIMHA U
MJIOCKOCTSIMU

2% KoopanHaTHO-BEeKTOPHBIM METOI TTPH
pEIIeHNU TeOMETPUYECKUX 3a/1a4

7 KoHTtposnbHas padora nmo teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"
[ToBTOpEeHue, 0600IICHNE 1

)3 cuctemarusaius 3HaHui. OCHOBHbBIE
burypsl, paxTel, TEOPEMBI Kypca
IUTAHUMETPHUH

29 [ToBTOpEeHue, 0600IICHNE 1

cucreMaTu3anusa 3HaHui. OCHOBHEIC




¢Gurypsl, paxTel, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpEHME, 0000IIICHUE 1

30 cUCTeEMaTHU3alMs 3HaHUN. 3agauun 1
MJIAHUMETPUH M METOJIbI HX PEIICHHS
[ToBTOpEHME, 0000IICHNE U
31 cHUCTEMaTHU3alMs 3HaHUN. 3agauu 1
MJIAHUMETPUH M METOJIbI HX PEIICHHS
[ToBTOpeHue, 0600IICHNE U
1 cucTeMaTu3anys 3HaHui. OCHOBHBIC 1
¢Gurypsl, paxTel, TEOPEMBI Kypca
CTEpPEOMETPUH
33 Wrorosas koHTpoJsibHas paboTa 1
14 [ToBTOpenue, o6odIIeHNE U 1

CUCTeMaTHU3al s 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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