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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyvarommmxcs 10 —11 kimaccoB paspaborana Ha ocHOoBe DenepanibHOrO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KITFOUCBBIMU KOMIIETECHITUSMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEILHOTO PAa3BHUTHSI
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca I€OMETPUM Ha YPOBHE CpPEOHEro OOIIero
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMs] T€OMETPUU B HANpaBICHUH JUYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3Y4EHUS IPYrUX Y4eOHBbIX NUCUUIUIMH. Pa3BuTne y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpakilMii, COOTHOIIEHUH PEATbHOTO M HWICAIBHOIO, XapaKTepe OTpaKeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTrO MOJECIUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yJaluxcsi, a TakKe KauecTB MBbIIUICHUS, HEOOXOAMMBIX Ul aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABiAeTCA OJHUM M3 0a30BBIX NPEJAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHSATUIHBIX OCHOB I'€OMETPUHN U ITOCTPOEHUM LENOYKH JIOTUYECKUX YTBEPKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHHWH 3a1a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTU.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIAETCA OJHUM M3 MPOQPECCHOHAIBLHO BAXKHBIX KAauyecTB, MOITOMY aKTyajbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBINIICHUS — CYIIECTBEHHOIO KOMIIOHGHTa B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Ilens ocBoeHusi mporpamMmbl ydeOHoOro Kypca «l eomerpusi» Ha 06a30BOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommuxcs  4epe3  oOecrneueHue  BO3MOXKHOCTH — MPUOOpETEeHUs |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeaHA3HA4YeHa IJIs
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO o0Iero oopazoBanus. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEMATHUYECKHE YMCHHUsI, CBSI3aHHBIC
co crneuu@uKoil TEeoOMEeTpUH UM HEOOXOJUMBIE JIi KU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
rIyOOKO, €ClTi B JajbHEHIIEM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHYCCKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHne 1LenuM OCBOEHHSA MpOrpaMMbl  OOECHEYMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHHIMH 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TPEACTABICHHS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPBI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpeACTaBICHUS O MHOTOIPAHHUKAX WM TeJaX BpaIICHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH M TeJa BPAIICHMUS;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX M TelaX BPaIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJCHWEC aIrOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHUE  yYMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccyXIeHusT B XOJle¢ PEIICHHs] CTEPEOMETPUYECKUX 3afad M 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ W TBOPYECKUX  CITOCOOHOCTEH
OOyJarommxcs, TMO3HABATEJIbHONM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M IMpPHU U3YYEHUHU JPYTUX Y4E€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar il PEelIeHUs PaKTUKO-OPHUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTEN HOM OCOOCHHOCTBHIO MPOTPaMMbl SIBIISIETCSI BKIIIOUEHHE B KYpC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHHUA, U ONpeeIEHHBIM 00pa30M OpraHrn30BaHHAasA paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  OIEpPUPOBAHME
IpOCTPAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJsiHOCTh, @ ONEpUpOBaHHE 00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHoBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUHN
pacnpenensieTcsi He TOJbKO II0 COAEP)KATENbHBIM JIMHUSAM, HO W IO Tojam
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMMmbl, pacnpeleN€HHbBIM 10 TrojaM OO0y4eHwus,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKMX MPEACTABICHUI O0y4YarolUXCs, pacuupss |
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun oTBoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApPAJUICIbHBIE IPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MAPaJUICIbHOCTh MPSIMON M IIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YIroJl MEXKAY TMPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TTIOCKOCTEM: MapasjeabHbIe ITIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPpadap, KyO, mapauieenure; MOCTPOCHUE CCUSHUH.

IleprieHAUKYIAPHOCTD NPSAMON U IIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MIPOCTPAHCTBE, NPSMbBIC MMAPAUICIBHBIE W MNEPHNECHAUKYJISPHBIE K IUIOCKOCTH,
MpPU3HAK TMEPHEHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TEopeMa O NpsSMOu
MEPIICHAUKYJISIPHOM TIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroi MEXIy IMPSAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
[IeprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSHUE
OT MOpsIMOM [0  IUIOCKOCTH,  TPOEKIuss  GUrypel  Ha  IJIOCKOCTb.
[lepieHAUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK MNEPHEHIMKYJIIPHOCTHU  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs 1 MOJTHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHASL U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPAaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPAaBUIbHAS MPU3MaA U
MpaBWIbHAA NUpaMKAa; MpaBUJIbHAS TPEYrojbHas NHUpPaMUAA W MPABUIIbHBIN
TeTpadap; Kyo0. IlpencraBienne o0 TPaBHIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadaAp v ukocaxap. CedeHus Npu3Mbl U MTUPAMHUJIBL.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNHUpPaMHUIAX, HNapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienne 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaliv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOU IPU3MBIL
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopeMa O IUIomaau yceuéHHOW mnupamuabl. [lonstue o0 o00béme. OOBEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MMOBEPXHOCTH, OCh UWIHHAPUYECKON TMOBEPXHOCTHU. [lunuHap: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJlb OOKOBOM W TMOJHOM TMOBEPXHOCTH. Y CEUEHHBIM KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJlb MOBEPXHOCTH C(hEephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
Iomaas cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
IpSIMOYTOJIBHOTO TMapajuiefienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOTOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCio. Pasoxkenue BeKkTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopam. IlpaBusio mapauienenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronsHas cucrema



KoopauHAaT B TmpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreiimme 3amadn B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUA NPOrpaMMbl y4eOHOro Mpeamera
«MaremMaTuka» XapakTepHU3yIOTCs:

I'paxknanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLEYp TPakKIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

IIaTpuoTrnyeckoe BoCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaskIaHCKON MIEHTUYHOCTH, YBaXKEHHUS K
MPOLUIOMY U HACTOSILIEMY POCCUKCKOW MaTEMAaTHUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
K HCIIOJNb30BAaHUIO 3THUX JOCTHKEHUH B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OyayIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMATUUYECKUM aClEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DuznyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3J0pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/IbIXA, peryssipHast dbuznueckas aKTHUBHOCTD); buznuecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSTENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILIEHHOCTU TPYIOIIOOMS; UHTEPECOM K
pa3nuyHbiM  cdepaMm  MpPO(EeCcCHOHATBHOM  JESATeNbHOCTH,  CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMHU, YMEHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHIO B PEUIEHUU PAKTUYECKUX 337a4 MaTeMaTH4e€CKOW HAIPaBIEHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I pelieHus 3ajgad B
o0acTu OKpy’Karolllell cpeabl, IJIaHUPOBAaHUS TOCTYIKOB W OLEHKH UX
BO3MOXKHBIX MOCIEACTBUMN JJIsl OKPY>KAIOIIEH Cpe/ibl.

ILleHHOCTH HAYYHOI' 0 IO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKH M  OOIIECTBEHHOW MPAaKTUKH, MOHUMAHUEM
MaTeMaTUYECKOM HAyKH Kak CQepbl YEJIOBEUECKOW MAESATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MareMaTUKd W MATeMAaTHYECKOM KyJIbTYpOW KakK CpeICTBOM IO3HAHMS MUPa;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
UHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OellCMBUAMU.

1)  Vuueepcanvmuvie  nosnaeamenvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpOYeccos oobyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble Joruueckue JeMCTBUSA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(PMKAIMU, OCHOBaHUS M1 OOOOILIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (GOpMyTUpOBATH MW  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeunsi B (akTax, JaHHBIX, HAOMIONCHUSX W YTBEPXKICHUAX;



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEP)KIEHUHN (MpsSMbIE U OT MPOTUBHOIO), BHICTPAMBATh apryMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUECB).

ba3oBble ucciiegoBaTe1bCKue 1eHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOSATEITHLHO CTUTAaHWPOBAHHBII IKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MAaTeMaThu4ecKoro
O0BEKTa, SBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMH, SBJICHUSIMH, TPOIIECCAMU;

e  CaMOCTOATEJILHO (POPMYITUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MPENTONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIIMIO U3  UCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUJOB U ()OPM IPEICTABICHNUS,

e CTPYKTYpHUPOBAaTh HH(POPMAIIHIO, MPEACTABIATL €€ B pa3IMIHBIX (Gopmax,
WJUTIOCTPUPOBATh TpauyecKH;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHblE  Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAIOUWUXCS.

Oomenue:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yNbTAaT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIIEHUsI; COMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTUX
YYAaCTHUKOB JUAJIOra, OOHapyKMBaTh pasjiduyuMe U CXOJACTBO IO3UIIMHA; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUS C YIETOM 3a]a4 MPE3ECHTAlMU U OCOOCHHOCTEN ayIUTOPHH.

Corpyanun4ectBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThI, pacpeessaTh BUIbI padoT, JOrOBAPUBATHCS, 00CYXKAATh MIPOIIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOI 4YacThb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMUA MPOAYKT MO KPUTEPHUSM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvnuvie  pecynamuenwvie  Oeiicmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmsi:

COCTaBJISITh IJIaH, AITOPUTM PELICHUS 3a/1a4M, BEIOUPATh CIIOCO0 pelIeHHs
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HaBBIKAMHU IIO3HABaTeJIbHOW pedIeKCud KakK OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIHTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueH!us MaTeEMaTHIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIBTATDHI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KrnaccuduuupoBaTh B3aMHOE PACHOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHHK, BBIMYKJIBIM W HEBBITYKIIbIHI
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjaccupuKay  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKH, TIPABHIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb cedyeHUss MHOTOTPAHHUKOB METOAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BETUUYMH 1O 00pasliaM WIiIH
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEeMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHUE PACCTOSSHUM MEXIY JABYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUCCKUX BETUYMH 1O 00pa3liaM WIiIH
QITOpPUTMaM, TIPUMEHSS W3BECTHBIC AaHATUTHYCCKUE METOMIbI TIPH PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAIM [TOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpU3Ma,
nupaMpja) € TpUMEHEHUueM (QOpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, MpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHMOpPMALMIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHAaTs mpocTEHIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NOJYYEHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATh DPEAIbHBIC
CUTyalluld W IPUMEHATh HU3YYECHHBIE IOHATUSA B IPOLECCE ITOMCKA PEHICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX OHITHI U TEOpeM, arnapara aireopsl; pemarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
IWJIMHIPAYECKON IIOBEPXHOCTH; UWJIUHID; KOHHUYECKAasi  IOBEPXHOCTb,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TTOJIYYCHUS TEJ BpaAIICHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh NOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOH;
IapOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeN C MPpUMEHEHUEM (hOopMYIJL.

OnepupoBaTh TMOHATHSAMH: MHOTOI'PAaHHUK, BIIMCAaHHBIH B cdepy U
OMUCaHHBIH oOKoJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WJIH TEJO
BpAIICHUS.

BbIUUCIATh COOTHOIIEHUS MEXIY TUIOMIAASIMHU MOBEPXHOCTEH U 0O0BEMaMHU
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbITIONTHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATHUAMU: JEKAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKaJSIPHOE IIPOM3BENCHHUE, PACKIAAbIBATHL BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (akThl A PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraoX HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKallHOHHBIE CHCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
’KU3HH, PaCIlO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyalluld W IPUMEHATh HW3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PELICHUs
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TEOMETPUHM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBareJIbHbIC
padoThI padoThI pecypent
1 BBeznenue B crepeoMeTpHIo 10
) IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamiensHOCTB NPSMBIX U IJIOCKOCTEN
3 HepneHz{mfynﬂpHOCTL IPSMBIX U 12
IUIOCKOCTEH
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1
) MHororpaHHUKH 11 1
6 O6BbEMBI MHOT OTPaHHUKOB 9 1
7 IToBTOpEHHUE: CeueHUst, paCCTOSIHUSA U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 ) 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )

NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC

padoThI padoThI
pecypchbl

Tena Bpaienus 12

OO0BEMEI TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 1

cUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

OCHOBHBIE ITOHATHS CTEPEOMETPHH: TOUKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300paskeHUs HA PUCYHKaX:
M300pakeHUs MII0CKOCTEH, MapaiaenbHbIX
NPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IHonsrus: MMEePECCKaroImMreCs MiI0CKOCTH,
MEepeCCKaAromuUec nmpsamas 1 1miIOCKOCTb

IlonsTus: MNEpeCCKaromueCs II0CKOCTHU,
NEPpECCKAOMUECs IIpsAMast U II0CKOCTh

3HAKOMCTBO C MHOI'OTpaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha
pPHCYHKaXx, Ha IPOEKLMOHHBIX YepTexax

HauanpHble cBeeHust 0 KyOe U nupamuie,
ux pa3BEpTKU U Mozenu. CeueHus
MHOTOI'PaHHHUKOB

HauvaneHble cBefeHus 0 KyOe U mupamuie,
ux pa3BEpPTKH U Mozenu. CeueHus
MHOTOT'PaHHUKOB

ITousTre 00 aKCUOMAaTHYECKOM
MTOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH M CIICICTBHSI U3 HUX




[TousaTre 00 aKCHOMATHYECKOM

8 MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIEJICTBUS U3 HUX
[TonsiTre 00 akcMOMaTHYECKOM

9 MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHH U CJICICTBUSI U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM

10 MIOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CJIEICTBUS U3 HUX
B3anmHoe pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MepeceKaroIumecs,
napasuieJbHble U CKPEIUBAIOIINECS
npsMbIe
[TapannenbHOCTh MPSMBIX M IJIOCKOCTEH B

12 MIPOCTPAHCTBE: apalIeIbHBIC MPSMbIC B
MIPOCTPAHCTBE; MaPaICITLHOCTh TPEX
TIPSIMBIX
[TapanneapbHOCTh MPSMBIX U IJIOCKOCTEH B

13 npoctpancTBe: [lapamiensHOCTh TpsIMON U
IJIOCKOCTH

14 VYTiIBl ¢ COHAIIpaBICHHBIMA CTOPOHAMH

15 VYron Mexay NpsSMbIMH B IPOCTPAHCTBE

16 VYron Mmexay npsIMbIMH B ITPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEN:
napasuieJIbHbIe TIIOCKOCTH

18 CBolicTBa MapajuieNbHbBIX ITOCKOCTEH

19 [TpocTeiimue mpocTpaHCTBEHHBIE GUTYPHI

HAa TUIOCKOCTH: TETPa’p, KyO,




napauiCJICIIUIIC

20 [TocTpoeHue ceueHuit

21 ITocTpoenue ceuenuit
KonTponsHas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B MMPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH"
IlepneHIMKYIJISIPHOCTD IPSIMOU U

23 TUTOCKOCTH: MIEPIIEHANKYJIISIPHBIE TIPSIMbIC B
IIPOCTPAHCTBE

24 [Ipsimble napasnienbHble U
MEPIIEHIUKYJIAPHBIE K IIIOCKOCTH

25 IIpsmble napasnienbHbe U
NIEPIIEHIUKYJIIPHBIE K IITIOCKOCTH

26 [Tpu3Hak nepneHauKyJIIpHOCTH NPSIMON U
IIJIOCKOCTH

27 IIpu3Hak neprneHIuKyJIspHOCTH NPSIMON U
MJIOCKOCTH

28 Teopema o npsAMoN neprneHAUuKyISIpPHON
IIJIOCKOCTH

29 Teopema o mpsIMON TIEPIEHIUK YISPHOU
MJIOCKOCTH

30 Teopema o mpsiMOii mepHEHAUKYIISTPHON
IJIOCKOCTH
[lepnieHIMKYIISIp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH /10 IIJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 TUIOCKOCTH

39 [leprieHIMKYJISIp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH OO IINIOCKOCTH, PACCTOSAHUEC OT




IPSIMOM 10 TUIOCKOCTH

IleprieHIUKYNISAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TUIOCKOCTH
[TeprienAMKyIAp U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKHU A0 IVIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPAMOM U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JINHEUHBINA YO
JBYTPaHHOI'O yIija

37 JByrpaHHBIN yroJ, JIMHEWHBIN Yol
JBYTPaHHOI'O yIJa
IlepnieH IMKYIISIPHOCTD TIOCKOCTEHN:

38 MPU3HAK NePHEeHANKYIIPHOCTH JIBYX
MJI0CKOCTEN
IlepnieHIMKYJISIPHOCTD IIOCKOCTEHN:

39 IIPU3HAK NEPHEHANKYIIPHOCTH JIBYX
IIJIOCKOCTEN
[TeprieHAMKYIAPHOCTD IIOCKOCTEMH:

40 IIPU3HAK MEPHEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

41 Teopema o TpEx MEPIEHIUKYIIApax

42 Teopema o Tpéx NnepneHIuKyIsIpax

43 Teopema o Tpéx nmepreHANKYIsIpax
KontponpHas pabora mo remam

44 "IlepneHAMKYISIPHOCTD IPSMBIX U

mockocTer" u "YTIibl MeXay NpsMBIMU U




mIocKkocTaMu"

45

ITonsTue MHOTI'OI'paHHHUKa, OCHOBHBIC
3JICMECHTBI MHOT' OI'PaHHUKA, BBIITYKIIBIC
HEBBIITYKJIBIC MHOT'OTpaHHUKHU,; pa3B épTKa
MHOTI'OI'paHHHKa

46

IIpu3ma: N-yronpHas Mpu3Ma; 'paHy U
OCHOBAHMS IPU3MBI; IPAMasi U HAKJIOHHAs
IIPU3MBI; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

[Tapannenenumnen, NpsMOYTOJbHBIN
napajuieNienuIe/] 1 ero CBOMCTBa

48

IInpamupaa: N-yronapHas nupamuia, FpaHy v
OCHOBaHUE NMUpaMUbl; 00KOBas U MOJIHAS
[IOBEPXHOCTb MUPAMU/IBL; IPABUIIbHAS U
yce4€HHas nmupamMmuaa

49

[TpaBusIbHBIE MHOTOT pAaHHUKU: TIOHSTHE
MPaBUJILHOTO MHOTOI'paHHUKA; IPAaBHIIbHAS
Mpu3Ma U IpaBUIbHAS TUPAMHUJIA,
MpaBUJIbHAS TPEYTOJIbHAS TUpaAMUIA 1
MPaBUIBHBIA TETPadAp; KyO

50

[IpencraBiieHre 0 MpaBUIbHBIX
MHOTI'OTPAaHHHMKAX: OKTa3Ip, JOAEKadAp U
MKOCA3Ip.

o1

CumMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKU, IPSAMOM, MIOCKOCTH.
DneMeHThl CHMMETPUU B ITUPAMUJIAX,
napajiejaenuneaax, IpaBUIbHbIX
MHOTOI'paHHHUKaX




Brruncienne 3eMeHTOB MH OrorpaHHHUKOB:

52 p€Opa, nuaroHasu, yribl 1
[Tnomanas 60KOBOM MOBEPXHOCTU U TIOJTHON
53 MOBEPXHOCTH MPSAMOM IMTPU3MBI, TIIOMIAb 1
OCHOBaHMH, TeOpemMa 0 OOKOBOMA
MOBEPXHOCTH MPSAMOM MPU3MBI
[Tnomaas 6OKOBOI MTOBEPXHOCTH U
54 MTOBEPXHOCTH MPABUIHLHOW TUPAMU/IBI, 1
TeopeMa O IUIOIaAu OOKOBOW ITOBEPXHOCTH
YCE€UEHHOM NUPaMUIbI
55 Konrtponehas pabota no reme 1
"MHororpanHHUKH"
56 [Tonsarue 06 00BbEME 1
57 O0BEM MUPaMHUTBI 1
58 O06bEM MHpaMuIbl 1
59 OO0BEM TUpaMUIbI 1
60 O06bEM HpaMuIbl 1
61 O06bEM npu3Mbl 1
62 O0BEM PU3MBI 1
63 O0BEM TPU3MBL 1
64 KonTpomnbHas padora mo teme "OO0bEMBI 1
MHOTI'OTPaHHHUKOB"
[ToBTOpenue, 0000IICHNE CHCTEMAaTH3AIUS
65 sHaHui. [locTpoeHue ceueHuii B 1
MHOTOTPaHHUKE
[ToBTOpeHue, 0000IICHNE CHCTEMAaTH3AIUS
66 3HaHUU. Beluucnenue paccTosIHUM: MeXay 1

ABYMSA TOUYKaMH, OT TOYKHU J0 HpHMOﬁ, oT




TOYKHU OO0 IIJIOCKOCTH, MCKIY
CKPCHIMBAOIUMHU CS ITPAMBIMHA

67 Htoroas KOHTpoJbHas paboTa

[ToBTOpEeHUE, 0000IICHHE CHCTEMAaTH3AIUS
3HaHUU. BelunCIeHNE YITI0B: MEXKIY

68 CKPEIMBAIOIUMUCS MIPIMBIMHU, MEXKAY
IPSIMOM U MJIOCKOCTBIO, ABYT PAaHHBIX

YIJI0B, YTJIOB MECXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KUIACC

Ne n/m

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

Cdepa u map: neHTp, paguyc, AMaMeTp;
IUIOIIA/b IIOBEPXHOCTH Cephl

B3aumnoe pacrnosioxxenue chepsl u
IIJIOCKOCTH, KacaTCJIbHas IIJIOCKOCTDh K
cdepe; miomanb chepsl

N3o6pakenue cdepsl, mapa Ha
mwrockoctu. CeyeHus mapa

HI/IJ’H/IHZ[pI/I‘ICCKaﬂ MMOBCPXHOCTD,
00pa3yromue MIINHIPUYECK O
IOBCPXHOCTHU, OCb L[I/IJII/IHIIpPIquKOP'I
TIOBEPXHOCTHU

Humusap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yrolas u OcCh;
IUIONIAIsL OOKOBOU M IOJIHON
MOBEPXHOCTH

N3o00paxenne MUIMHIPA HA TUIOCKOCTH.
Pazeéprka nnmmuapa. Ceuenus

nUIUHApPA (TUIOCKOCTHIO, MapasiebHON
WJIH TISPIICHIUKYJISIPHOM OCH IIAJIMHJIPA)

Konunueckasi moBepXHOCTh, 00pa3yromme
KOHUYECKOM MTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHue U BepIIMHA,

8 oOpa3yromias U 0Ch; MIoaab 0OKOBOH U
TOJTHOM MOBEPXHOCTHU
Yceu€HHbIN KOHYC: 00pa3yroume u

9 BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTh
N3o6pakeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TIII0CKOCTRIO, TTapaIeIbHON
OCHOBAHMHIO, U TNIOCKOCTBIO, IPOXO/SIIICH
yepe3 BEPILUHY)

11 Kombunanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHHMK, ONUCaHHBINA OKOJIO

12 cdepsl; cepa, BOUCaHHAS B
MHOTOT'PaHHHK UJIM B TE€JIO BPAIICHUS

13 [Tonsitne 06 00bEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TET

14 O0BéM mmmMHIpa, KOHYCca

15 O0bEM mapa u mionaab chepot
[Tono6HBIE TeNla B TPOCTPAHCTBE.

16 CooTHolIeHUsT MEXY TIOIAISIMU
IIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TeI

17 KonTtponbsHas padora o Temam "Tena
Bpamienus" u "O0bembl Ten"

18 BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

Pasnoxenue BekTopa o Tpém
HEKOMILUIaHApHBIM BekTOopaM. [IpaBuiio
napajuiesenunena

22

Pemrenue 3agad, CBSI3aHHBIX C
MIPUMEHEHUEM IIPABUII IEHCTBUH C
BEKTOpaMU

23

[IpsimoyrosbHas cucTemMa KOOpAUHAT B
npoctpancTBe. KoopauHate! BekTopa.
[Ipocreiimme 3a1aun B KOOPAUHATAX

24

VYroa mexay BekTopamu. CkassipHOe
MPOU3BEJCHUE BEKTOPOB

25

Beruucnenne yriioB Mexay NpsMbIMU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIA METO/ TTpU
pELIEHNH Te€OMETPUUYECKUX 3a]1a4

27

KonTtponwsHas pabora o teme "BekTopsl
1 KOOpAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, o6o0LIEHNE 1
cucremMaruzanus 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUIAHUMETPUU

29

[ToBTOpenue, 0600IeHHE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, paKTel, TEOPEMBI Kypca
MIJIAHUMETPUH

30

[ToBTOpEHue, o60b6IICHUE U
CHUCTEMATHU3AlMs 3HAHUN. 3a1aun
TJITAHUMETPUH ¥ METOIBI UX PEIICHUS




[ToBTOpEHue, 06001IeHNE U

31 cHCTEMATHU3alUs 3HAHUN. 3a1aun 1
TJTAHUMETPUU U METOABI UX PEIICHUS
[ToBTOpeHue, 0600IICHHE U

39 cucreMaTtu3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, paxkTel, TEOpEMBbI Kypca
CTePEOMETPHH

33 HTorosast KOHTposbHAs paboTa 1

34 [ToBTOpEHUE, 0000IICHHE 1 1
cHCTeMaTu3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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