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HOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS HJis
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHETO O0IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHHM, NPEABABIAEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, U TPaAUIMid POCCUICKOr0 0O0pa30BaHMUS.
Peanuzanusi mporpaMmmbl 00eCreunBaeT OBIAJCHUE KIIFOYEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJSIIOIIMMU OCHOBY JJISI CAaMOpPA3BUTHUSI U HEMNPEPHIBHOTO 0O0Opa3oBaHMs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00YYaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTp yueOHOro Kypca TIeOMETpHUM Ha YpPOBHE CPEAHEro O0OIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX M
MPEJAMETHBIX PE3YJIbTATOB OOyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTug oOyuaronmxcsi, (GopMuUpoBaHUsA (PYHKIMOHATBLHOM MaTeMaTUYeCKOU
IrPaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M MPOUCXONKICHUU T€OMETPUUECKUX
a0CTpakiMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKEeHUS
MAaTEMATUYECKOW HAyKOW SBJICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMATHUYECKOIO0 MOJIEIUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS
yYalllUXCsl, a TaKKe KayeCTB MbIIUICHHS, HEOOXOIMMBIX MJid aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, Tak Kak OOECreYrMBaeT BO3MOKHOCTb HW3Y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MplIIeHUE, (GOPMHUPYEMOE NPU HM3YUYEHHUH OO0YYaIOIUMHUCS
MOHATUIHBIX OCHOB F€OMETPHUH U IIOCTPOCHUH LIETIOYKU JOTUUECKUX YTBEPKIACHUI
B XOJI€ pEHIeHUS TeOMETPUYECKHX 3a/lady, YMEHHE BBIJIBUTaTb W OINPOBEPrarhb
TUINOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCA IMPU PEIICHUH 3a/1ad €CTECTBEHHO-
HAy4HOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UI'PAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSX MAESITENIbHOCTU 4YenoBeka. OpueHTaiusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLMAIbHOro ObiTUdA, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHPA, YCIOBHUE YCHEIIHOrO MO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  AeWCTBUTENbHOCTH.  ONepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYE€OHOM U TPYIAOBOM JI€ATEIHHOCTH,
ABJIIETCSI OJIHUM W3 MPO(ECCHOHANBHO BAXKHBIX KAaueCTB, MO3ITOMY aKTyajbHa
3a7aya (GOPMUPOBAHUS y OOYUaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MIOATOTOBKE K MPAKTHUYECKON AEATENBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHus mnporpammbl ydebHoro kypca «['eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0meoOpa3oBaTeNbHOE U OOLIEKYJIbTYPHOE pa3BUTHE
oOyvarommxcsd  4epe3  00ecledeHHe  BO3MOXHOCTH  NPUOOpPETEHUS  H
WCMOJIb30BAHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCHUCTBUM,
cnenu@UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C NMPUKIIATHBIM UCTIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3Ha4Y€Ha JJid
oOyJarolmxcs CpeHel IIKOJIbI, HE MCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHHI
Ha YPOBHE OCHOBHOIO oOmIero oopazoBanusi. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MATEeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
COo crneuu@uKod TreoMeTpUrM M HEOOXOAUMBIE [UIsl KM3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3Y4YHTh I€OMETPHIO Oosee
rIIyOOKO, €clii B JalbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHANBHON AEATENHHOCTH.

JlocTvkeHrne 1enu OCBOEHHUs MpOorpaMMbl OOECHEYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3ajayamMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUM KaK YacTU MHUPOBOM

KYJIbTYPbI U OCO3HAaHHE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmupoBaHHe MpEJCTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpallleHUs
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIOLUIUMX ONUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUpa;

e (GopMUpOBaHME YMEHHUS pAaclo3HAaBaTh Ha YepTeKax, MOACNAX U B
peasbHOM MUPE MHOTOIPaHHUKH U TeJla BPAIlCHUS;

e OBJAJCHHE METOJAMM PEIICHUs 3a]a4 Ha IMOCTPOCHUS Ha U300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpPOBaHME YMEHHUS ONEpPUPOBATH OCHOBHBIMU MOHSTUAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHHE  AITOPUTMAaMHM  PEHIEHUS  OCHOBHBIX  THIIOB  3a]ady;
dbopMHupoBaHUE yMEHHUS  MPOBOJIUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
pacCyKJIeHus B XOJE pEUIeHUs CTePEeOMETPUUYECKHX 3aJad M 3a1ad C
MIPAKTUYECKUM COJEPIKAHUEM;



® pa3BHUTHE WHTEJIEKTY AJIbHBIX u TBOPYECKHUX CHOCOOHOCTEH
oOydJaronmuxcs, [O3HABaTEJIbHOW  AKTUBHOCTH,  HCCJENI0BATEIbCKHUX
YMEHUI, KpUTUYHOCTU MBILLICHUS;

e (dopmupoBanue GyHKIIMOHATBHON rPaMOTHOCTH, pEeJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS TIE€OMETPUYECKHUX
MNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUHU JIPYTUX y4EeOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpHOCTeW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJIEIIH, IPUMEHATh OCBOECHHBIN
FEOMETPUYECKAN anmapaTr il PEeleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLICHUBATD ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEN HOM OCOOEHHOCTBIO MPOTPaMMbl SIBJSIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro U3Yy4YeHHs 3a7ad, pPEIIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JalbHEUIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIAMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CYET pEIICHUS 3ajJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCA € ONOPOM Ha
HaIJAIHOCTh, a OIIEpUpPOBaHUE O00pa3soM — B YCIOBHUSAX OTBJICYEHHS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEPKaHUS.

OcHoOBHBIE cozepikaresibHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «lIpsiMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpBI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUHN
pacrpenensiercs He TOJbKO IO COAEPXKAaTENbHBIM JIMHUSIM, HO W IO TOoJaM
o0y4eHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil mporpamMMmbl, pacHpeeN€HHbBIM MO0 ToAaM oOOyueHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, dYTOOBI OBJIaJIECHUE T'COMETPUUYECKUMHU
MOHATHUSIMU U HAaBBIKAMH OCYLIECTBILIOCH MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJII0/IEHNEM NPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEJCTABICHUN O0Yy4aroUIMXCs, paclIupsis U
yrayOnsist €€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpuun orBoautcs 2 4aca B Henento B 10 kimacce u 1 yac B
Heento B 11 kmacce, Bcero 3a jiBa roja ooyuenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpEeOMETpUU. Touka, TpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKarOIInecs,
IapajuleNIbHble W CKpeluBaroniuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEH B  IPOCTPAHCTBE: IApAJUICIbHBIE IIPSAMbIE B  IIPOCTPAHCTBE,
NapaJUIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNpPSIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: NapaJijieiIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyienbHbIX TUIockocTel. [Ipocteifmue mnpocTpaHcTBeHHBIE (PUTYypBl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajiesenunes; ToOCTPOCHHE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJ, JIMHEHMHBIM yroJa JABYTPAHHOIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHauKyIApHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJISIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TPEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosnpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]l 1 ero cpoucrtsa. [lupamupa: n-yrospHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHASL TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yCceu€éHHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBUIbHAS [HUPAMUIA; NpPaBWIbHAs TPEYTOJbHAsA NUPAMUAA W MPaBUIbHBIN
terpadap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  OJJIEMEHThl CUMMETPUM B NHUPaMHJIAX, HapaJlielenunenax,
IIPAaBUWIbHBIX MHOIOTPAHHUKAX.



Boeruncienne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, WMAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IUIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPU3MBI.
[Tnomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopemMa O Iuiomand yceuéHHor nupamMunbl. [loHsatue o0 o0BEMe. OO0BEM
MMAPAMUJIBI, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

11 KJTACC

TeJia BpalueHus

Hunuaapuyeckas MTOBEPXHOCTB, oOpazyrorniue HWIMHAPUIECKOU
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yolas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliiHA, oOpa3yronias
M OCh; IUIOMAAh OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETP; IUIOMIAh MMOBEPXHOCTU CREPHI.
B3aumHoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IA1b CEephl.

N300paskeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAIICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeAactBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0OBEM 11apa U MiIoaib cPephl.

[TogoGueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwiMHApa (MapaUleTbHO M TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasziioxkeHne BeKTopa mo TpEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBmwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWil JAEeUCTBUl ¢ BekTopamu. lIpsMoyrosnpHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Brruncienre yrioB Mexy NpSMbIMHA M THIOCKOCTSAMHU. KOOpIWHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUSI MPOrpaMMbl Yy4eOHOIro IpeaMera
«MaremaTuka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanume:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUUA 00YJaIOIIEerocsl Kak akKkTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCUUCKOro OOIINEeCTBA, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAYp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSIMHA 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakHaHCKOW HICHTUYHOCTH, YBKCHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, [ICHHOCTHBIM OTHOUICHUEM
K JIOCTI)KEHUSM POCCUHUCKHMX MAaTEMaTUKOB W POCCUUCKONW MATEMaTHYECKOU
IIKOJIbI, K HCIOJB30BAaHUIO ATHUX JOCTHKEHUN B JAPYIMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMHUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JIECITEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTONYMBOTO Oy AYIIETO.

JcTeTHYECKOE BOCIIMTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MATEMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCyXICHUN;
BOCTIPMMMYHBOCTBHIO K MAaTEMaTUYECKHUM acCIleKTaM pa3MYHbIX BUJOB UCKYCCTBA.

du3nvecKoe BOCIUTAHNE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
HWHTEpecax 37J0pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJisipHas duznueckas aAKTUBHOCTB); (bu3HUecKoro
COBEPILIEHCTBOBAHHS, npu 3AHATHIX CHOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JNESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KU3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTUYeCKON HalpaBJICHHOCTH.

IK0J0rHYecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYPhI, IOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBHOM
Cpelbl, OCO3HAHHEM TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3aj1ad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPY KArOIIEH CPEeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYEeCKONH HayKuh Kak cdepbl YeIOBEYECKOM NESITEIHHOCTH, ATAIlloOB ¢
pPa3BUTHUS M 3HAYMMOCTH JJIs1 Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuy, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUMU.

1)  Vnusepcanvuvie = nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HPOYECCO8 00yuanwuxcsa (oceoenue
Memoo08  NO3HAHUSL  OKpydcarnujeco  Mupa;  NpUMeHeHue  J10SUYECKUX,
ucced08amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

® BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHIECKUX
OOBEKTOB, TOHSATHN, OTHOUICHWH MEXAY TMOHATUAMH, (HOPMYITHUPOBATH
OTIpENENICHNs]  TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUA i OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATh, (OPMYJIUpPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC U OOIIHE;
YCIJIOBHBIE;

® BBISBIIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

® JeaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAIOTHH;

® [IPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEP)KJICHUU (MPSMBIE U OT MIPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

® BBIOMpPATH CMOCOO perieHus yd4eOHOHM 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMpATh HaWOOJIEE TOAXOMAIUNA C YIETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbckne 1eiicTBU:

® LCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT IMO3HAHMS;
(GopMyIupoOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HWCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BbEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMH, IPOLIECCAMMU;

® CaMOCTOSITENILHO (POPMYITUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIONEHUs, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE INIPOllECcCa, a TAaKXKE BBIABUTAThH
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmeii:

® BBIBIATH JePUIIUTEI MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U AJIA PELICHUS 3a]auH;

e BpIOMpaTh WHGOPMAIIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB ¥ (JOPM TIPEACTABIICHHUSI,;

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEJCTABIATE €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATh TpadUUuecKy;

® OIICHUBATH HaAEKHOCTh uHbOopMaIIH o CaMOCTOATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becnedusarom

chopMUpPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUUXCHL.

OO0menne:



BOCIIPUHUMAThL W (QOPMYyJIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIIOBHSIMHU | TIEJIIMH OOIICHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly peuieHus 3a/1a4i, KOMMEHTUPOBAThH MOJTYUYEHHBIN pe3yIbTaT;

B X0l OOCYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOIl TEMBI,
POOJIEMBI, perIacMou 3aa4u, BEICKA3bIBATh UJICH, HAIICIICHHBIE HA ITOUCK
pEIIeHHS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHAJIOra, OOHAPYKUBATh Pa3lIMYUEe U CXOJCTBO TO3UIUH; B
KOppEKTHOH opme PopMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS,
NPEICTaBISITh  pPE3yJNbTaThl  pENIeHHs  3aJadd,  JKCIIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YUYETOM 3a7a4 MPE3CHTAIIMN K OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyectBo:

3)

MOHMMATh W  MCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIAHOM U
WHIUBUyJIbHON pabOThI MPU PENICHUH YYEOHBIX 3a71a4; TPUHUMATH 11eJTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAbl padoT, JOroBapuBaThCs, 00CYKAATh MPOLECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYKIeHNs, 0OMEH MHCHHI,
«MO3TOBBI€ IITYPMbI» W HHBIE); BBINOJIHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHUS C JPYTHMH YJICHAMU KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chopMyIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHUSI.

Vuueepcanvnvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

dopmuposaHnue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a41, BEIOUPATh CIIOCO0 pelIeHIsI
C YU€TOM MMEIOIIUXCSI PECyPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HAaBBIKAMHM II03HABATCIBPHOM peduieKCcHH KaK OCO3HaHUS
COBEPIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJbpTaTa pelieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEJIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTIOCTHXKEHUSI WM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBath MNOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a/]a4.

OneprpoBaTh MOHATUSAMU: MAPAIIIETBHOCTD U NEPIEHANKYISAPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMM: JIBYIPAHHBIA YyTroJl, TpaHU JBYI'PAHHOTO YIJa,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTIJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHUK.

Pacrno3HaBaTh OCHOBHbBIE BHUABl MHOTOIPAaHHUKOB (IHpaMuJa; NpU3Ma,
MPSIMOYTOJIbHBIN NapalIesIeuIe, KyoO).

KnaccupumupoBat ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHUS  JJiA
KiIaccu@UKauy (BBIIYK/IbIE W HEBBINYKIblE MHOTOIPAaHHUKH; IpPaBUIbHBIE
MHOTOI'PaHHUKU; TIPSMbIE U HAKJIIOHHBIE MPU3MBI, TapajieIenuneabl).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCThb, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIONIb3YS METO/T CIIEIOB.

CrpouTh ceyeHHs] MHOTOTPAaHHUKOB METOJOM  CJEIOB, BBIINOJHAThH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKIEHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QIrOpuTMaM, TPUMEHSS U3BECTHBIE AHAJUTUUECKWE METOJbl IMpPU PELIECHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY IBYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMUCA MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI U3BECTHbIC AHATUTUYECKUE METOIbl MpPU PEIICHUU
CTaHJAAPTHBIX MaTeMaTUYEeCKUX 3aJa4 Ha BBIYKMCIECHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMH, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIy
IJIOLAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBHI.

W3Bnekarp, mNpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO HA YepTeXax U
PUCYHKAX.

[IpumensaTs reomeTpuyeckue (aKTbl UIA PEUICHHs CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIECHUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMensaTs NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoaUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMs
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENO0BATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OmnepupoBaTh TMOHSATHUSAMHU: HWIMHIPHYECKas TOBEPXHOCTh, 0OO0pa3yromme
MWIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHADP;  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMYeCKON OBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuduimpoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbrancnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeEN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPaHHMK, BIIMCAaHHBIM B cdepy W
OMHCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeJO
BpalllCHUS.

BbruucnsTh COOTHOLIECHUS MEXIYy IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOI00HBIX TEI.



N3o06paxarh u3yyaemble (UIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO HA yepTexax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOXEHHsI BEKTOpa Ha YUCIIO0, O0ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00JIa/1ato0T.

[IpuMeHATh NpaBUiIo napajulecnuneaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M IMPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaTe reoMeTpuueckue (aKThl AJId PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOIBKO 1aroB PELICHUs, €CJIM yCIOBUSA NPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1a4yd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemwlare 3amauM Ha [I0KA3aTebCTBO MATEMAaTHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPHU PEILIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTr NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMs
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENO0BATh IOCTPOEHHBIE MOJEIU C
MCITIO0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HanMmenoBanue pa3ieioB U TeM (uu¢posbie)
n/n NMPOrpamMMbl Bcero Konrpoas bt Hparrireckin o0pa3oBaTebHbIE
e padoThI e padoTsI
pecypcsl
1 BBenieHne B crepeoMeTpuIo 10
) [TpsiMble ¥ TIIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapayinesbHOCTh NPSIMBIX U INIOCKOCTEN
3 [leprieHqUKyYISPHOCTD MPSAMBIX U 12
IJIOCKOCTEN
4 Vel MEXAY OPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpasHuKu 11 1
6 O0bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3iesioB U TeM KoONTpOIbHbI MpakTHaeckn (undposbie)

NMPOrpamMMmsblI Bcero o0pa3oBaTe/ibHbIE

e padoThbl e padoThbI
pecypcsl

Tena BpaleHust 12

O0BEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, 7 |

crucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB 110 [TIPOIT'PAMME 34 3 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbI
e padoThI

IIpakTH4eckn
e padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
uugposBbie
o0pa3oBaTe/IbHBI
e pecypcsl

OCHOBHBIE MIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia nzoOpaskeHus Ha PUCYHKAX:
M300pakeHUsI TIIOCKOCTEH, MapaiebHbIX
IPSMBIX (OTPE3KOB), CEPEMHBI OTpe3Ka

IlonsTus: MEepeCCKaromumecs ImIoCKOCTH,
NEPECCKAOIMEC IIpsAMad U IJIOCKOCTb

IlousTus: NEpeCCKaromurecs MmIOCKOCTH,
MEPCCCKAIOIMECS NpsAMas U IMJIOCKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha POCKIIMOHHBIX YepTerKax

HauanbHble cBefieHUs o KyOe U nupaMmuse,
UX pa3BEPTKU 1 Mozaenn. CedeHus
MHOI'OIDaHHHUKOB

HauanbHble cBefieHUs 0 KyOe U nupamuse,
ux pa3BEépTku U Moaenu. CeueHus
MHOT'OI'DaHHUKOB

[ToHsATHE 00 aKCMOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUH U CIICJICTBHS U3 HUX

[ToHsATHE 00 aKCMOMATUYECKOM




MOCTPOCHUU CTCPCOMETPUN: AKCUOMbI
CTCPCOMECTPHHU U CICACTBUA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM

9 MIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B

1 IIPOCTPAHCTBE: MEpeceKaroImecs,
napajulesIbHbIe U CKPEIIHBAIOIINECs
MpsIMbIC
[TapamienpHOCTh IPSIMBIX U IVIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaieNbHbIE IPSIMbIE B
MIPOCTPAHCTBE; MAPaJUIEIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B

13 npoctpaHcTie: [lapamienbHOCTh IPSAMON U
IUIOCKOCTH

14 VYTIibl ¢ COHANpaBIEHHBIMU CTOPOHAMU

15 Yron mexay nOpsiMbIMUA B IPOCTPAHCTBE

16 Yron mexay npsiMbIMUA B IPOCTPAHCTBE

17 [TapamienbHOCTB TNIOCKOCTEN:
napaJulesbHbIE MIIOCKOCTH

18 CaoiicTBa napaJuieJbHbIX IIJIOCKOCTEH
[Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

19 Ha TUIOCKOCTH: TETPa’p, KyO,
napajuiejaenunes

20 [TocTpoeHue ceueHui




21

[TocTpoeHue ceueHui

Kontponbhas padora mo teme "[Ipsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanieabHOCTh NPSIMBIX U IIIOCKOCTER"
IlepneHqUKYISIPHOCTD NIPSAMOM U

23 IJIOCKOCTH: TIEPIICHIUKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE

24 IIpsiMble napasienbHble U
NEPIEHANKYJISIPHBIE K INIOCKOCTH

)5 IIpsimMbIe mapasenbHbIe U
NEPIECHIUKYIIAPHBIE K IITIOCKOCTH

26 [Ipu3HaKk NepHneHaNKyIIPHOCTH IPSIMON U
IUIOCKOCTH

7 ITpu3Hak NepneHuKyIIPHOCTU IPSIMOU U
IIJIOCKOCTH

73 Teopema o psAMON NEPIIEHAUKYIAPHON
IIJIOCKOCTH

29 Teopema o0 IpsIMOI EPIIEHAUKYIISIPHOU
IIJIOCKOCTH

30 Teopema 0 IpsIMOM EPIIEHAUKYIISIPHOU
IJIOCKOCTH
IlepneHquKyIsIp U HAKJIOHHBIE:

31 pacCcTOSHUE OT TOYKH J0 IUIOCKOCTH,
paccTostHUE OT MPSIMOM A0 IJIOCKOCTH
IlepnieHIUKyIIAp U HAKIIOHHBIE:

32 paccTOsHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT NPSIMOM 10 TUNIOCKOCTH

33 [TepienauKyIsIp ¥ HAKJIOHHBIE:

PacCTOAHMUEC OT TOUYKH JO IIJIOCKOCTH,




PacCTOAHUC OT HpHMOfI J0 IINIOCKOCTH

[lepnieHauKyNAp U HAKIOHHBIE:

34 paccTosHUE OT TOYKHU J0 IUIOCKOCTH,
paccTosiHUE OT NPSIMOM 10 TNIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEKIY
MPSIMOU U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN yTrOJ
JIBYTPaHHOI'0 yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN yTO
JIBYTPaHHOI'O yria
IlepneHIUKYJIAPHOCTD IIIIOCKOCTEM:

38 IIPU3HAK NEPIIEHINKYIAPHOCTH IBYX
IJIOCKOCTEN
IlepneHIUKYJIAPHOCTD IIIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN
IlepneHAUKYJISIPHOCTD IIJIOCKOCTEMN:

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

41 Teopema o0 TpEX nepHneHaAUuKyIApax

42 Teopema o0 TpEX nepneHANKYIIPax

43 Teopema o0 Tpéx nepneHAuKyIsIpax
KonrtponbHas pabora no remMmam

44 "[leprieHAUKYIAPHOCTD MPSAMBIX U
mrockocte" u "Y sl MeXAy NPSIMbIMU U
IUIOCKOCTSIMU"

45 IToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE

QJICMCHTBI MHOI'OTpaHHHUKA, BBIITYKJIBIC U
HCBBLIITYKJIBIC MHOTI'OT'PAHHUKH pa3BépTI<a




MHOI'OI'paHHHKA

46

[Tpu3ma: n-yronpHas mpusMa; rpaHu U
OCHOBAHMS PU3MBI; MIpsiMasi 1 HAKJIOHHAS
MPU3MbIL; OOKOBasI U MOJIHASI TOBEPXHOCTh
MIPU3MBbI

47

[Tapannenenunen, NpsMOYTOIbHBIN
napajuleJIenuIe]] ¥ ero CBOMCTBa

48

[Inpamupa: n-yroapHas nupaMuia, rpaHu U
OCHOBaHUE MHpaMubl; OOKOBas U MOJHAS
[IOBEPXHOCTb IUPAMUBI; IPABUIIbHAS U
yCeu€HHas upaMuia

49

HpaBI/IHLHble MHOTI'OTpaHHUKH: ITIOHATUC
NPaBUWIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS
npu3Ma 1 rnpaBuJibHas IUpaMuaa,
NpaBUIbHAS TPEYroJdbHAs MUPAMUIA U
MIPaBUJIBHBIN TETpadap; KyO

50

[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHMKaX: OKTadIp, TOJACKadIp U
UKOCadIP.

51

CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMCTPUA
OTHOCHUTCJIIbHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DIIEMEHTHI CUMMCTpPUH B ITUpaMUax,
napajjiCicnmrcaax, rmpaBUIbHbIX
MHOI'OI'paHHHKax

52

Brruncienue 31eMeHTOB MHOTI'OIr'paHHUKOB!
p&0pa, IMaroHaju, yIriibl

53

[Tnomaae 60KOBOM MOBEPXHOCTH M IMTOJTHOM
MMOBEPXHOCTH MPSMOM MPU3MBI, ILIOIIA]Tb
OCHOBaHUH, TeopemMa 0 OOKOBOH
MMOBEPXHOCTH MIPSMOM MPU3MBI




[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHON MTUPAMHUIbIL,

> TeopeMa o IIoaau 60KOBOH MOBEPXHOCTH 1
yCeu€HHOM MUpamMuIbI
55 Konrponbnas padora no Teme )
"MHororpasHuku"
56 ITonsitue 06 00BEME 1
57 OO0BEM TUPAMHU/TBI 1
58 O6bEM upaMuIbl 1
59 OO6bEM nupaMuIbl 1
60 O0BEM HpaMHJIbI 1
61 O0BEM IPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM IpU3MBI |
64 KontponbHas padota no teme "O0bEMBI |
MHOT'OI'PaHHHUKOB"
[ToBTOpeHmE, 0600IIEHNE CUCTEMATH3AIIHS
65 3Hanuil. [loctpoeHue ceuennii B 1
MHOTOTPAaHHHUKE
[ToBTOpeHmE, 0600IIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIunciieHrne pacCTOSHUM: MEXITY
66 JIBYMsI TOUKaMH, OT TOYKH 0 MPSMOH, OT 1
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEILMBAIOIIUMUCS TPSIMBIMU
67 HToroBasi KOHTpoOJIbHAs paboTa |
68 [ToBTOpeHue, 06001IeHNE CHCTeMaTH3alus 1

3HAHWN. Beruucienue yrios: Mexay
CKpELIUBAIOIIUMUCS IIPSIMBIMU, MEKY
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX




‘ YIJI0B, YITIOB MCXKAY INIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KIIACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJsbHbI
e padoThbI

IIpakTH4eckn
e padoThbI

Jlara
U3Yy4YeHH
s

DJICKTPOHHBIE
undposBbie
o0pa3oBaTe/bHBI
e pecypchbl

Cdepa u map: ueHTp, paanyc, TuamMeTp;
IJIOLIA/1b MOBEPXHOCTHU chephl

B3aumMHoe pacrioniokeHue chepsl U
TUTOCKOCTH; KacaTesbHas MIIOCKOCTh K
cdepe; muomaab cheps

N3ob6paxenue cdepsl, mmapa Ha
mnockoct. CeueHusl mapa

[unuHapUYecKas MOBEPXHOCTb,
oOpa3zyroiye MUINHIPHIECKOM
MOBCPXHOCTHU, OCb I_[I/IJII/IHI[pH‘ICCKOI;'I
MOBEPXHOCTH

Hununnap: ocHoBaHMs U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;,
IUIOIIa s OOKOBOM M IIOJIHON
IIOBEPXHOCTH

N3o0paxenue muirHApa Ha TUIOCKOCTH.
PazBéptka uununapa. Ceuenus

IMHAPA (TUIOCKOCTHIO, MapauieIbHON
WU IEPICHIUKYJISPHON OCH IIUJIUHIPA)

Konnueckas moBepxHOCTb, 00pa3yromue
KOHUYECKOW MTOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKON IOBEPXHOCTU

Konyc: ocHOBaHK€E U BeplLIMHA,




o0pa3ymolas U 0Ch; II0MaAb OOKOBOM 1
MOJIHOW TTOBEPXHOCTH

VYceuéHHblil KoHyc: 00pasyronme u

9 BBICOTA; OCHOBAHMS 1 OOKOBast 1
MMOBEPXHOCTh
N306paxkeHne KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca

10 (TII0CKOCTBIO, NAapaJIENIbHOM 1
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOIAIIECH
4yepe3 BEPIINHY)

1 KomOunanmst Ten BparieHus u |
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONUCaHHBINA OKOJIO

12 cdepsl; cdepa, BUcaHHas B 1
MHOTOTPaHHUK HJIM B TEJIO BPAILLEHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIC 1
CBOICTBa 0OBEMOB Tel

14 O0BEM IUIIMHIpa, KOHYCA 1

15 O0BEM 11apa 1 wiomaab chepsl 1
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIeHUsT MeX Ty IUTOIAISIMHU 1
MOBEPXHOCTEH, 00BEMAMHU MOTO0HBIX TET

17 KonTponbhas pabora no temam "Tena |
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MJIOCKOCTH M B IPOCTPAHCTBE 1

19 Clio’)KeHHe ¥ BBIYMTAaHUE BEKTOPOB 1

20 YMHOKEHUE BEKTOPa HA YUCIIO 1

21 Pasnosxxenune BekTopa 1o Tpém 1

HEKOMIUIaHapHbIM BekTopaM. [IpaBuio




NnapauICJICIIMIcaa

22

Pemenue 3anay, cBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUN C
BEKTOpaMU

23

[IpsimoyronbHas cuctema KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
[Ipocreiimne 3axa4u B KOOpAMHATAX

24

VYron mexay Bektopamu. CKaisipHOe
MIPOU3BEACHNE BEKTOPOB

25

Brruncnenue yrios Mexy NpsIMbIMHA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOT ITPH
pELIEHUH T€OMETPUUECKUX 3a1a4

27

KontpoinbHas padota o teme "BekTopsl
Y KOOPJAMHATHI B TPOCTpaHCTBE"

28

[ToBTOpEHUe, 060061IEHNE U
cucremMaTu3zanus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAHUMETPUH

29

[ToBTOpeHnue, 06001IeHNE U
cucremMaTtn3anus 3HaHuid. OCHOBHBIE
¢burypsl, hakThl, TEOpEMBbI Kypca
TUIAHUMETPUH

30

[ToBTOpenue, o600IIEeHNE U
cucTeMaTu3alus 3HaHui. 3agaqn
HJ'IaHI/IMeTpI/II/I U MCTOABI UX pGIHeHI/IH

31

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agadyu
IUTAHUMETPHH M METOJIbI UX PEIICHHUS

32

[ToBTOpEeHME, 0000IIEHNE U




cucreMmartusanus 3HaHui. OCHOBHbBIE
(burypsl, GakTbl, TEOPEMBI Kypca
CTepEeOMETPUU

33 HtoroBasi KoHTpoabHas paboTa 1
34 [ToBTOpenue, 0600IICHNE U 1
CUCTeMAaTU3aIHsI 3HAHHUHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET






