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IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHoro kypca «I'eomerpusp» 0a30BOro ypoBHS s
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
roCyIapCTBEHHOTO0 00pa30BaTENIbHOTO CTAaHAapTa CPEIHETO O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, M TPATUIUA POCCUUCKOTO 0OOpa3oBaHUS.
Peanuzanus nporpammbl 00ecriedrBaeT OBJIaICHNE KIIOYEBBIMUA KOMIETCHIIMSIMH,
COCTaBJISIIOIIIMMU OCHOBY IS CaMOPa3BHUTHS M HEMPEPBIBHOTO 0OO0pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOTO U II03HABATEIBHOIO pPa3BUTHUSA
JUYHOCTHU O0YYarOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TE€OMETPUH HAa YpPOBHE CpPEIHETro OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
NPEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS TC€OMETPHH B HAIPABICHUU JHUYHOCTHOTO
pa3BuTHs OOydaromuxcs, (GOpMUPOBaHUsA (YHKIIMOHATIHLHOW MaTeMaTHUYECKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPABUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TE€OMETPUUYECKHUX
abCTpakiuii, COOTHOIICHHH PEAJIbHOTO M HICATBHOTO, XapaKTepe OTPaKeHUS
MaTEeMaTHYECKOH HayKOH SBICGHHH © TMPOLECCOB pEATbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HayK U POJIM MAaTEMaTHUECKOTO MOJAEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYaIlMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTCS OJHUM W3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOEClEeYMBAaeT BO3MOXHOCTb H3Y4Y€HHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornyeckoe MbIUieHne, (GopMUpyeMoe TPH HM3YYCHUH OOYYarOIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IIETIOYKH JIOTHIECKUX yTBEPKICHUN
B XOJI¢ pCUICHUS TEOMETPUYCCKUX 3a7ad, YMCHHE BBIJIBHTaTh W OIPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCS TMPHU PEIICHUH 3a/lad eCTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacCTsIX AeITeNbHOCTH 4enoBeka. OpHeHTalMs YellOoBEeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro ObITHsA, (opMa
OTPaXEHUS OKPYXKAIOLIETO MHpA, YCJIOBHE YCHEIIHOTO TMO3HAHHUA W AKTUBHOTO
npeoOpa3oBanus  JeHcTBUTENbHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbI y4EOHONW U TPYAOBOW JESITEIBHOCTH,



SBIIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4e€CTB, MOITOMY aKTyallbHA
3amaya (popMupoBaHUS Yy OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIbHOCTH 10 MHOTUM HAMPABICHUSM.

[leas ocBoeHust mporpamMMbl ydeOHOTOo Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 0OyueHus — oOmeoOpa3oBareqbHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst ~ yepe3  oOecreyeHMe  BO3MOXXKHOCTM  NPUOOpETeHHs] U
VCIIOJIb30BAHUSI CUCTEMATHYECKUX TIE€OMETPUYECKUMX 3HAHUM W JEHUCTBUH,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOJAOHKCHUS 00pa30oBaHUs
0 CTICIIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCTIOIb30BAHIEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IMpeAHA3HAYEHA IS
oOyyJaronmxcsi cpelHed MIKOJbl, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Takum 00pa3om, oOydaroniuecs: Ha
0a30BOM YypOBHE JOJDKHBI OCBOWTH OOIME MAaTEMaTHYECKHE YMEHWsI, CBSI3aHHBIE
co crnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE I KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
r1yOOKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JEATENHHOCTH.

JlocTikeHne 1€MW OCBOCHHS TPOTPpaMMBl  00ECIIEUMBACTCS pPElICHUEM
COOTBETCTBYIOIIMX 3aj1ay. IIpuoputeTHbiMM 3ajJayaMH  OCBOEHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOMH

KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TelaX BpalieHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBAThH
U U3y4aTh pa3HbIC SABJICHUS OKPYKAIOUIEr0 MUPA;

e (¢opMupoBaHHME YyMEHHs pacrlo3HaBaTh Ha YEpPTEXKaX, MOJCIAX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPAILCHHUS;

e OBJAJCHHE METOJAMH PEIICHHs 3a/1ady Ha TIOCTPOCHUS HAa M300pa’KEHUIX
MPOCTPAHCTBEHHBIX PUTyD;

e (¢opMHUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMU TMOHSTUSMH O
MHOTOTPaHHHUKAaX W TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHupoBaHUEe yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHbIC
pacCykJieHusT B XOJIe pEUICHUs CTEPEOMETPUYECKMX 3aJady U 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUICKTYITbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, MO3HABAaTEJIbHOW  aKTUBHOCTHU,  HCCIEOBATEIBCKUX
yMEHUM, KpUTUYHOCTU MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHME PpACHO3HABaTh IMPOSBICHUS T'E€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallusiX ¥ TMpPH U3YYCHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMylIHpoBaTb HMX Ha S3bIKE
rE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar [Jsl PELlEHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3aJla4y, MHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YJIbTaThl.

OTIUYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayajle €ro M3y4eHHs 3ajJad, pellaeMblXx Ha YpPOBHE
WHTYUTUBHOTO MO3HAHMUSI, U ONpeeIEHHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3YYEHUIO ITPEAMETA.

[Tpennourenue oTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUS, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKOM [JEATEIbHOCTU. Pa3BuTue NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
yYalUXCS B Kypce CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEIIeHUs 3a]ad Ha
CO3JaHME  IMPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHHUE
IPOCTPaHCTBEHHBIMU oOOpazamu. Co3nanue oOpa3a NHPOBOAUTCA C OMNOPOH Ha
HarJIAIHOCTh, a OIllepUpOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HATrJIAIHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO COJAEPIKAHMUS.

OcHoBHBIE cozaeprkarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpamieHus»,
«BeKTopbl 1 KOOpAMHATHI B IPOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHUN
pacrpenensiercss He TOJbKO MO COAEpKAaTelIbHbIM JIMHUSAM, HO W IO TOJaM
00yueHHUsI Ha YPOBHE CpeTHEero o011ero oopa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI pabodyeil mporpamMmbl, pacnpelelnéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TakuUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUYECKUMU
NOHATUSMU U HAaBBIKAMH OCYUIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IIPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIFOYAIUCH B
00IIyI0 CHUCTEMY TE€OMETPUUYECKHX TMPEICTABICHUN OOYJaroNIuXcs, paclimpss U
yrayonsis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Hepenmo B 10 knacce u 1 vac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4uenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble H VIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IIOCTPOEHHUHU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEIACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpPECEKarOIIKecs,
napajulelibHble M CKpeuuBaronuecs npsmele. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTEH B MNPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeNIbBHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPABICHHBIMA CTOPOHAaMM; YIOJd MEXIAYy NIpPSAMBIMA B IIPOCTPAHCTBE.
[TapamiensHOCTD IIJIOCKOCTEHN: IapajuieiIbHbIC IIJIOCKOCTH; CBONCTBA
napajjienbHbIX IuiockocTed. [lpocrteifliine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapayuieenune/; MOCTPOCHHE CEUCHHIA.

[leprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHIUKYIISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, MPIAMBIC IAPAJIIEIbHBIE W IEPIEHIUKYJISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IIPAMOM M INIOCKOCTH, TEOpeMa O IIPsAMOU
NEPIIEHAUKYJISIPHON IIIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJ, JIMHEHMHBIA YroJ  JIBYTPaHHOIO  yTJa.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IUIOCKOCTH,  HpoeKuust  ¢Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: MPHU3HAK  IEPHEHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema o TpEX MepneHuKyIspax.

MHororpaHHuKu

[lonATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOI'PDAHHUKA, BBIITYKIIbIE
Y HEBBIIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
pu3Ma; rpaHu U OCHOBAHUS MPU3MBI, NIpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesiennunes; U ero csoucrsa. Ilupamupma: n-yronpHas nupamuaa, T'paHd U
OCHOBaHUE IUPaMU/Ibl; OOKOBasl U MOJHASI TOBEPXHOCTh MMPAMUbL; IPABUIIbHAS U
yCeu€HHass INHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuzasl. lIpaBuiibHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHAS NpU3Ma U
IIPaBWJIbHAS NMPAaMHIA; NPABUIIbHAs TPEYroJibHas INHpPaMHAA W IPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonexadip ¥ ukocadap. CeueHus Npu3Mbl U TUPAMUJIBL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOWM,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPMM B INHPAMHMAAX, HNapajuleNeNuNeaax,
IIPAaBWJIBHBIX MHOIOTPAHHUKAX.



Boluucnenne 51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUIIBI,
TeopeMa O Iulomanu yceu€HHoil mnupamuabl. [lonsitue 06 00béEMe. OOBEM
MUPAMUIbI, TPU3MBI.

[TonoGubsie Tena B mpoctpaHcTBe. (COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEHN, 00bEMaMu OAOOHBIX TEl.

11 KIIACC

Tena Bpamenust

[unuHapudeckas IOBEPXHOCTbD, obpazyrornue IWJIMHIPUYECKON
MIOBEPXHOCTH, OCh LWJIWHJIPUYECKOW TMOBEpXHOCTU. [lMnuHap: oOcCHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaJAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yroniue KOHHYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOM noBepxHocTu. KoHyc: ocHOBaHME U BepIIMHa, 00pa3yroias
U OChb, IUIOMIAJb OOKOBOM W TIOJHOW IOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pa3yrolre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, TUAMETP; IUIONMIAb MMOBEPXHOCTH CQEPHI.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe;
IJI011a1b Cephl.

N3o0paxkeHue Tel BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOunanuu Ten BpalleHUuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OTMMCaHHBIA OKOJIO cdepwl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tell. Teopema 006 00béEMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 He€. OO0bEM HMUWIMHApPA,
KoHyca. O0BEM 11apa u 1iIoiaib cQephl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. (COOTHOLIEHUS MEXAY IUIOMIAIASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenust mwiuMHiapa (TapajuleibHO M TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO U TPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty ¥ B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3anay, CBSI3aHHBIX €
IPUMEHEHUEM TIPaBWJI JACUCTBMM C BekTopaMu. IIpsmoyrosmpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreinmme 3amaun B
KOOpAWHATax. YTOJd Mexay BekropamMu. CKalIpHOE INPOU3BEICHUE BEKTOPOB.
Brluncienre yrioB Mexy NpsIMBIMU M IUIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METO/I IIPH PEUICHUH T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMN 00YUaIOIIEroCs] Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeTyp TPaXTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COUMAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMUCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCIIOJNB30BAHUIO 3TUX JOCTHXKEHUW B JPYTrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ad, pEIIEHNH, pacCcyxICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3jInYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEMaTHYCCKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHH U

OTJIbIXa, peryisipHasi dbusnueckas aKTUBHOCTB); buznuecKkoro
COBEpPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEATEIbHOCTHIO.

Tpynosoe BocniuTtanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHMEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  NPodeCCUOHAIBHOM  JACSATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeri mnpodeccnr W Ppeaqu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy oOOpa3oBaHHIO U
caMO0OOpa30BaHUI0 Ha NPOTSHKEHUM BCEHW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYacTHIO B PELICHUHU NIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPABIECHHOCTH.

IKOJ0rHYeCcKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTypbl, MOHWMAHUEM BIIUSHUA
COLMAJIbHO-DKOHOMUYECKUX ITPOLIECCOB HA COCTOSHUE IIPUPOJHON M COLMAIBHOU
Cpelpl, OCO3HAaHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAlMEl Ha NMPUMEHEHUWE MAaTEMaTUYECKUX 3HAHUW U1l PELICHUS 3a/1ad B
00JaCTH  OKpYyXaroled Ccpelbl, IUJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOLIEH CPEbI.

IleHHOCTH HAYYHOI'O IIO3HAHMSA:

c(OPMUPOBAHHOCTBI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKOH MAESITeTbHOCTH, ITamoB €
pPa3sBUTHS M 3HAYUMOCTH JUI PA3BUTUS LUBWIM3ALMHU; OBJIAILCHUEM SI3BIKOM
MaTE€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYUIECTBIIATh MPOEKTHYI0 U HCCIEAOBATEIBCKYIO JEATEIBHOCTD
VWHJVBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeilicmsus,  obecneuugarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYaAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUS — OKpYJCcalowe2o  mMupa;,  NpUMeHeHue  J102U4eCcKUx,
ucciedo8amenbCcKux onepayuii, ymeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBuU:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXKIYy MOHATUAMH; (OPMYIUPOBATH
ONpEeNeNeHUs]  TMOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJlaccu(UKaluy, OCHOBaHUS JUisi OOOOUIEHUS W CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh U  NPeoOpPa3OBHIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOIUIUE;
YCIIOBHBIE;

e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, JTAHHBIX, HAONIOACHUSIX W YTBEPKIACHUSIX;



npejiaratb ~ KpUTEpUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSATENILHO J0Ka3aTesIbCTBA MaTeMaTUYECKUX
YTBEPKIEHUN (MpsIMbIE U OT MPOTUBHOIO), BBHICTPAaUBaTh apryMEHTAIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaATh HawboJee MOAXOMANIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBareJbCKUue 1eHCTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMyIMpOBaTh BOMPOCH], (UKCUPYIOIMIAE MPOTUBOpEUne, Mpobdiemy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTU4EeCKOIo
OoOBEKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBJICHUSIMH, MPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYTUPOBATH 0OOOIIECHUSI U BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOIO HAOJIOJEHUS, HCCIEAOBAHUS, OLIEHHBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBUIATh
MPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABIATH AehUIMUTH MHGOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX Jii OTBETA
Ha BONIPOC U JJI PELICHUS 3aa4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpECTABICHUS;

e CTPYKTYpUpOBaTh UHGOPMAIMIO, IPEICTABIATh €€ B pa3IM4HbIX (hopMmax,
WJUTIOCTPUPOBATH IpaUyeCcKH;

e OILICHUBATH HaJIEKHOCTh uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKaAmMUEHble  Oelcmsus, 00ecneuusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABBIKOG 00YUAIOUWUXCAL.

OOmennue:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaxX, J1aBaTh MOSICHEHUS IO
XOJ1y pellieHus 3aa4i, KOMMEHTUPOBATh MOJIyYEHHBIN PE3yIbTaT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMHI,
po0JIeMBbI, peraeMoil 3a1a4m, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pPEUIEHUs; COMOCTABIATh CBOM CYXKICHHS C CYXICHUSMH JIPYyTHX
YYaCTHUKOB Juajora, OOHapy>KMBaTh pa3iMuve€ U CXOJICTBO MO3UIIMI; B
KOPpEeKTHOU opMme hopMyITHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NpEACTaBIATh  PE3yJbTaThl  pELICHHs  3aJauyd,  OAKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTAa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIMU U 0COOCHHOCTE! ayIuTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMaHJIHOM U
WHIMBHUIyaJIbHOM pabOoThI MPU pPelIeHUHN YYEOHbIX 3a/1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAbl padoT, JOroBapuBaThCs, 00CY X AaTh MPOLECC
U pe3yJibTar padboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHU,
«MO3rOBbIE€ IITYPMBD)» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTMMHU YJI€EHAMU KOMAaH/IbI;
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

Yuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaom

Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pemeHus
C Y4ETOM UMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUHN C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJIETh HABBIKAMHM [I03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI TMpoIlecca |
pe3yibpTaTa peluieHus MaTEMaTUYECKOM 3aauu;

NPEABUIETh TPYIHOCTH, KOTOPHIE MOIYT BO3HMKHYTh IPU PEIICHUU
3a7la4d, BHOCUTh KOPPEKTHUBBI B [ICSATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IL€JIM U YCJIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTH)KECHUS WIM HEIAOCTW)KCHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSIMasi, IIIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIECACTBUSI U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSMHU: MAPALICIIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX
U TIOCKOCTEH.

KnaccupunupoBats B3aMMHOE pAaCMHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHATUSMM: JBYTPAHHBIM yToJI, TPaHW JABYIPAaHHOrO YIia,
pebpo ABYTpaHHOrO Yria; JUHEWHBIM yroj ABYIPAHHOTO yTJa; TpaaycHas Mmepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKIIBIH
MHOT'OTPAaHHHUK, JIEMEHThI MHOTOIrpaHHUKA, TPABUIIbHBIA MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOIOTPAHHUKOB (NHpaMua; MpPU3MA,
NPSIMOYTOJIBHBIN TTapajuiesienune/, Kyo).

Knaccudunuponathb MHOTOTPaHHUKH, BBIOUpas OCHOBaHHS JUISE
kiaccuukanuy  (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOI'PaHHUKHU; IPSIMbI€ U HAKJIOHHBIE TTPU3MBI, apaslICICIIUNEIbI).

OnepupoBaTh MOHATUSIMU: CEKYIAsl IIOCKOCTh, CEY4EHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHITUIIBI TOCTPOCHUS CEUEHUMN, UCTIOIB3YSI METOJI CIICIOB.

CtpouTh CeUYEHHUs] MHOTOIPAaHHUKOB METOJOM  CJICJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTyp: BUI
CBepxy, COOKy, CHH3Y.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUCCKUX BEJIIMUMH IO 00pas3liaM UiIu
aIropuTMaM, MPUMEHSS] HW3BECTHHIC AHAIUTHUYECKHE METOAbl MPU pEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSMBIMHU.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH TTO 00pas3iiaM Uiu
aIropuTMaM, TMPUMEHSS] HW3BECTHHIC AHAIUTHUYECKUE METOAbl MPU pPEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3ajlad Ha BBIYUCICHUE YIJIOB  MEXKAY
CKPEIIMBAIOIIUMHUCS  MPSIMBIMHU, MEXKAY TPSAMOM M IIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boraucnsats 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOIICHUS MEXKIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMu 0I00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETpUS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpPeACTaBICHHYIO HAa YepTexax U
pUCYHKaXx.

[TpumeHnsaTh reomeTpuueckue (axThl ISl PELICHHUS CTEPEOMETPUUECKUX
3a7a4, MMPEANOJIATAIOIINX HECKOIBKO IIAaroB PEUICHHUS, €CJIU YCIOBUS IPUMEHEHHUS
3a/1aHbl B IBHOM (hopMme.

[IpuMeHAT, MpOCTEHIME MPOrPAMMHBIE  CPEICTBA M DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpPUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMEHATh TMOJYYECHHBIE 3HAHUS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyalluM W TMPUMEHATh HW3YUYECHHBIC TOHSTUS B TMPOLECCE IMOHUCKA PEIICHUA
MaTeMaTU4eCcKu CQOpPMYIHPOBAHHOM NPOOIEMBI, MOJIEIUPOBATH pEalbHbIC
CUTyallUH Ha S3bIKE TE€OMETPUH, MCCIEA0BAaTh IOCTPOCHHBIE MOJIEIU C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, anmnapara ajareophl; pemarh
MIPaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BETNYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: UWIMHIPUYECKAss TOBEPXHOCTh, OOpa3yroline
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yroine KOHU4eCKONH OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3znaBath Tena BpaleHus (LMIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue cepbl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTa; IIApOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnare  00bEMBI M IJIOIIAAM  THOBEPXHOCTEH  Tell  BpaulleHwus,
T€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMy.

OnepupoBaTh MNOHATUAMM: MHOTOIPAHHHUK, BIHCAHHBIH B chepy u
ONHCaHHBIM OKOJIO c¢epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpaIICHUS.

BbIuucisaTh COOTHOIIEHUST MEXAY IUIOIIAIIMH MOBEPXHOCTEM M oOBEMaMu
NOI00HBIX TEJL.



N300paxarh u3yuyaemble (UTypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB.

BbINOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAICHHUS.

W3Bnekatp, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTAaBICHHYIO Ha YEepTeKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpImonHATE EUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBaMU OHU 00J1a/1a10T.

[TpumeHnATh IpaBuIIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXAY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M IIPOU3BEECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSPHOE TMPOMU3BEIAECHUE, paCKIaAblBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumenaTy reomerpuueckue (HakTbl Ui PEUICHUs] CTEPEOMETPUUECKHUX
3a/1a4, NPEeAIoaraloluX HECKOIbKO [IaroB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpudecKue 3aa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amauM Ha JOKa3aTelbCTBO MAaTEMaTUYECKUX OTHOIICHMM U
HaXO0KJIEHUE F€OMETPUUECKUX BEJIUYMH 110 00pa3laM Wi alrOpuTMam, IpUMEHss
W3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHMKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1aU.

[IpyBoAMTH IpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMEHATh TOMY4YEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH pPEAIbHBIC
CUTyallnH W IIPUMEHATb HW3YYCHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTH4ecKd Cc(HOPMYJIHPOBAHHOW MPOOJIEMbl, MOJAEIUPOBATh pPEaJbHbIC
CUTyallUM Ha S3bIKE TI'E€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM IT'€OMETPUUYECKUX MTOHATUI U TEOpEM, annapara ajareopbl; pemarh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



~N N b

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NpOrpamMMbl

BBenenue B crepeoMeTpuro

[IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN

[lepneHUKyYIAPHOCTD NPSAMBIX U
IJIOCKOCTEN

VYIubl MeXAY NPSAMBIMU U IUIOCKOCTSIMHU
MHoOrorpaHHuku
OO0BEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10
11

68

KonTpoibHble
padoThI

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Tena BpaieHnus
OOBEMEI TENI
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 0600IIEeH e,
cUCTEMaTU3allis 3HaHUI

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsMasi, INOCKOCTh, IPOCTPAHCTBO.
[TpaBuiia n300pakeHUsI Ha PUCYHKaX:
n300pakeHMsI IIIOCKOCTEH, MapauIebHbBIX
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IHousTus: MEepeCCKaromurecs MmIoCKOCTH,
nepeceKarommecs npsamast 1 iI0CKOCTb

[NousTus: MEPECCKAOIMECS IIIIOCKOCTH,
nepecekarommecs npsiMast 1 rjI0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHNe MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOEKIIMOHHBIX YepTexkax

HauanbHble cBeZieHHs 0 KyOe U mUpamMue,
ux pa3BEépTkU U Mojenu. CeueHust
MHOT'OI'PAHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamuze,
uX pa3BEpTKU U Moaenu. CeueHust
MHOT'OI'DAHHUKOB

[TousTHE 00 aKCMOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUSA U3 HUX

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14
15
16

17

18

19

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH H CIICJICTBHS U3 HUX

[TousTre 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

[TousiTHE 00 aKCMOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

B3anMHOe pacnonoKeHue NpsMbIX B
IIPOCTPAHCTBE: NepeceKarouecs,
[apaJuIeIbHbIE U CKPEILHUBAIOIIUECS
IIpsIMBIE

[TapaninenbHOCTb MPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NapajlUIeIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; MapaJIIEIBbHOCTD TPEX
IPSIMBIX

[TapanneabHOCTh NMPAMBIX U INIOCKOCTEHN B
npoctpancTse: [lapannensHoCTh NpsAMOi U
TIOCKOCTH

VYTI1bl ¢ COHaNpaBICHHBIMU CTOPOHAMU
VYron Mexay NpSMbIMU B IPOCTPAHCTBE
VYros Mexay NpAMbIMU B IPOCTPAHCTBE

ITapamienbHOCTB INIOCKOCTEH:
HapauleIbHbIE IIOCKOCTH

CBolicTBa mapauiesIbHbIX MJIOCKOCTEN

[Tpocreiinme npocTpaHCTBEHHBIE (PUTYPHI
Ha TUTOCKOCTH: TETPadp, KyO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napasuiesienumnes
IToctpoeHue ceueHui
[Toctpoenue ceueHuit
Konrponsnas padora no teme "[Ipsimbie u

IUIOCKOCTH B IIPOCTPAHCTBE.
[TapaniensHOCTh MPSIMBIX U TUIOCKOCTEH"

[leprieHAMKYISAPHOCTD NPSAMOMN U
IUIOCKOCTH: MEPIEHANKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

[Ipsambie napauienbHbIE U
NEPIEHIUKYJISPHBIE K IITIOCKOCTH

IIpsiMble mapanensbHble U
NEPIEHAUKYIISIPHBIE K INIOCKOCTH
IIpu3Hak NepneHIuKyJIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o0 psIMOi EPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

Teopema o IpsAAMON NEPIEHAUKYIIIPHON
IIJIOCKOCTH

Teopema o ipsIMOM NMEPIICHANKYISIPHON
IUIOCKOCTH

IlepneHuKyIsp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

[TepnieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT



33

34

35

36

37

38

39

40

41
42
43

44

MPSMOM 10 TIJIOCKOCTH

IlepnieHUKyIISp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT

MIPSIMOM 10 INIOCKOCTH

HepHeHI{I/IKy.TISIp 1 HAKJIOHHBIC: pACCTOSHHUC
OT TOYKHU OO INIOCKOCTH, PACCTOSIHHUC OT

IIPSIMOM 10 IJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIOJI MEKIY
IPSIMOM U TUIOCKOCTBIO

JIByrpaHHbIN yro, JUHEHHBIN YToJl
JIByTPaHHOIO yTia

JByrpaHHbIi yroJl, TMHEUHBIA YIoJl
JBYTPaHHOIO yTia
[leprieHAMKYISAPHOCTD IIOCKOCTEM:
IIPU3HAK NEPIICHIUKYIJIAPHOCTH IBYX
IJIOCKOCTEN

IlepneHquKyIsIPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIIEHIUKYISPHOCTH ABYX
IUIOCKOCTEN

IlepneHqUKyISAPHOCTD IIJIOCKOCTEM:
MpU3HAK NEPIEHIUKYISPHOCTH ABYX
IIJIOCKOCTEN

Teopema 0 TpEX mEPHEHAUKYIIAPAX
TeopeMma o TpEX mepHeHAUKYJIIApax
Teopema 0 TpEX NEPHEHAUKYIIAPAX
KoHnTtponbHas paboTa mo TeMam
"TlepneHaUKyYJIAPHOCTD NPSIMBIX U

w1ockocTei" u "YTIIbl MEKIY MPSIMBIMU U



45

46

47

48

49

50

51

IUIOCKOCTIMHA"

ITousTue MHOTI'OrpaHHHUKAa, OCHOBHBIC
9JICMCHTLI MHOT'OT'paHHUKA, BBIITYKJIIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHHUKH pasBépTKa
MHOI'OrpaHHUKa

[Tpu3ma: n-yronpHas npu3Ma; rpaHu v
OCHOBaHUs IPU3MBL; IIpsIMasi U HAKJIOHHAsI
NpU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpsiMOyToJbHBIN
napajJiesIenue]l 1 ero CBOMCTBa

[Mupamuna: n-yronbHas nupamuaa, TpaHu u
OCHOBaHUE MUPaMUJIbL; OOKOBAsI U MOJIHAS
MOBEPXHOCTh MTUPAMU/IBL; IPABUIIbHAS U
yceu€HHas mupaMua

HpaBI/IJ'II)HI)IG MHOTI'OI'paHHUKHA: ITIOHATUC
IPaBUIBHOTO MHOTOTPAHHUKA; IIPAaBUIIbHAS
IpU3Ma U NpaBWIbHAs MUPAMUJA;
IpaBUJIbHAS TPEYToJbHAs MUpaMUa U
NPaBUJIBHBIN TeTpasap; KyO
IIpeacraBnenue o MpaBUIBHBIX
MHOTIOI'paHHHMKAX: OKTadAp, TOJEKadIp U
MKOCA3P.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IPSMOH, TUIOCKOCTH.
DneMEeHTbl CAMMETPUHN B TUPAMUJIAX,
napajuieJenumnenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKaX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Brruuciienue 31eMeHTOB MHOTOTPaHHHUKOB:
pE€Opa, TuaroHasu, yribl

[Tnomanb 60KOBOM MOBEPXHOCTH H MOJHOM
MOBEPXHOCTHU MPSMOI MPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOI TPU3MBI

[Tnomanas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIIbHOM MUPAMUJIBI,
TeopeMa O IUIOMIA N OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUpPaMUIbI

Konrponbnas pabora no teme
"MHororpaHHuku"

[Tonsitne 06 06BEME
O0BéM UpamMuIbI
O0BEM TUpamMuUIbI
O0béM nupamuIbl
O0bEM UpamMuIbI
O0bEM pU3MBI
O06BEM npu3MbI
O0bEM pU3MBI

Konrponbnas padora no teme "O0bEMBI
MHOTOTpaHHUKOB"

[ToBTOpeHmE, 0000IIEHNE CHCTEMAaTH3AITUS
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IIeHNE CHCTEMAaTH3aITUs
3HaHWH. BerunucieHne pacCTOSIHUM: MEXIY
JIBYMSI TOYKaMH, OT TOYKHU J0 IPSIMOM, OT

S G U VG GG UG G Ry



TOYKH A0 IIJIOCKOCTH, MEKIAY
CKpCIIUBAOIIUMHUCS ITPAMBIMUA

67 HToroBas KOHTpOJIbHAsA paboTa

[ToBTOpeHmE, 0000IIEHNE CHCTEMAaTH3AITUS
3HaHW. BeIunciieHue yrios: Mexy

68 CKPEIIUBAIOIIAMUCS TPSMBIMHU, MEXKTY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YITIOB MEXIY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudpoBbie
Nenn/m  Tema ypoka Kontpoabubie IlpakTuueckue
Bcero u3ydeHus: o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl

Coepa u map: HeHTp, paanyc, T1aMeTp;
IUIOIAAb TOBEPXHOCTHU Cepsl
B3auMHoe pacronoxxeHue chepbl 1
TUTOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
cdepe; mnomaab chepsl
N3obpaxxenue chepsl, mapa Ha
miockocT. CedeHus mapa
[umuHapudeckas MOBEpXHOCTb,
o0Opa3yromnue HUIHHIPUIeCKON

IIOBEPXHOCTH, OCh LIWJIMHIPUUECKOIN !
MOBEPXHOCTHU

Hunuuap: ocHoBaHus U OOKOBast

MIOBEPXHOCTH, 00pa3yroIas 1 och; 1

[UI0IIAAb OOKOBOM U IMOJHOMI
MTOBEPXHOCTHU

N306paxkenne nuauHapa Ha MIOCKOCTH.
PazBéprka unnunapa. Ceuenus
HUIMHAPA (MI0CKOCTHIO, TapaJlIeIbHOM
WM TEPIICHIUKYJIIPHON OCHU LIUIIUHIPA)
KoHnueckast moBepXHOCTh, 00pa3yIomue
KOHUYECKOW MMOBEPXHOCTHU, OCh U 1
BEpIIMHA KOHUYECKON OBEPXHOCTH



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHME U BEpIIUHA,
0o0pa3yolas ¥ 0Ch; IJI0MAaIb OOKOBOU H
MOJTHOM MOBEPXHOCTHU

VY ceu€HHbI KOHYC: 00pa3yomue u
BbICOTA; OCHOBAaHUA U OoKoBas
MOBEPXHOCTh

N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TII0CKOCTHI0, MapalIeIbHON
OCHOBAHHUIO, U TUIOCKOCTHIO, POXOISAIIEH
4yepe3 BEPIINHY )

KoMOunarws ten BpaieHus u
MHOTOTPaHHHUKOB

MHoOrorpasHHukK, ONMCaHHbIA OKOJIO
cdepsl; chepa, BMcaHHAs B
MHOTOTPAHHHK WU B TEJIO BPAIICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tel

O0BéM nMIMHIIpa, KOHYCa

O0BEM mrapa 1 mIomaas chepsl
[TomoOHBIE TENIa B IPOCTPAHCTBE.
COOTHONICHUS MEXTy TUIOIIA IIMHU
MOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI
KontponbHas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

CroskeHue U BEIYUTaHUE BCKTOPOB

YMHOXEHHE BCKTOpPA Ha YHUCJIO



21

22

23

24

25

26

27

28

29

30

Paznoxxenue BeKTOpa 1o Tpém
HEKOMILTaHapHBIM BekTopaM. [Ipasuiio
napasuieNenumnena

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IPaBUJI AICUCTBUM C
BEKTOPAMH

[IpsimoyrosbHast cucreMa KOOpAMHAT B
npocTtpancTBe. KoopanHAThHI BEKTOpA.
[Ipocreitmme 3aga4n B KOOpAMHATAX

VYron mexay Bekropamu. CkansipHoe
HPOU3BEIEHUE BEKTOPOB

Brruncnenue yriioB Mex 1y NpsSIMbIMH U
IUIOCKOCTSIMU

KoopauHaTHO-BEKTOPHBII METOA ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

KonTponbnas padota o teme "BekTopsl
Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 0600IICHNE U
cuctemMaTusanus 3HaHuil. OCHOBHbIE
burypsl, GpakThl, TEOPEMBbI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IICHNE U
cuctemMaTusanus 3HaHuil. OCHOBHbIE
burypsl, GpakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpenue, 0600IICHNE U
cHCTeMaTH3aIlvs 3HaHWK. 3a/1aun
TUTAHUMETPUH U METOJIbI UX PELICHUS



[ToBTOpEeHME, 0000IICHUE U
31 cHUCTeMaTH3alus 3HaHui. 3agaqu
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

[ToBTOpeHue, 0600IICHNE U
cucreMatu3sanuva sHaHui. OCHOBHEIE

32
burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 Hrorosast KOHTpOJIbHAS paboTa
14 [ToBTOpEeHnue, 06061IeHNE U

cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34






YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






