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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEHEro OOIIero 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI U HENPEPHIBHOIO 0O0pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TE€OMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHs OO0YyCJIOBJIeHA MPAKTUYECKOH 3HAYMMOCTHIO METANpeJIMETHBIX |
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS TC€OMETPHU B HAIPaBICHUU JTUYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUEOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH T€OMETPHUYECKHX
abcTpakIuii, COOTHOIICHUH pPEaJbHOrO0 W WJACaJbHOTO, XapakTepe OTPaKEHUs
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPUHU B CHCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAYTHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaluxcs, a TakKe KauyeCTB MBINIJICHUS, HEOOXOAMMBIX IS aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sBisieTCsl OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCIMIUTAH €CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUIeHHE, (OpMUpPyeMoe IPH H3YYCHUH OOyYaronuMuUCs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEpPraTh
TUTIOTE3hI HETOCPEACTBEHHO WCTOIB3YIOTCS TPH PENICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH.  OmepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOH | TPYJOBOH JESITCIBHOCTH,



ABJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BAXXHBIX KAadyeCTB, MOITOMY akKTyallbHa
3amaga (HOpPMUPOBAHKS y OOYYArONIUXCSl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JI€ATEIbHOCTH 110 MHOTUM HaIPABJICHUSIM.

[lens ocBoeHusi mporpamMbl ydeOHOro kypca «['eomerpusi» Ha 0Ga3oBOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOIOJDKEHUST 00pa30BaHUs
0 CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HA4YeHA s
OOyJarOIIMXCs CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOI'O 001ero oopaszoBanus. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuduKkod TeoOMETpUU W HEOOXOIUMBbIE [Jii JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTb M3YYUTh FeOMETpHUI0 Oojee
riIy0OKO, €Clid B JajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B TE€OMETPUUYECKHX
3HAHUAX B MPOGECCHOHAIBHON eI TEILHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3ada4. IIpuopuTeTHhIMHM 3aJadyaMM  OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEUITUX MaTeMaTHYECKUX MOJIEISX, MO3BOJISIONIUX OMUCKHIBATH
Y U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIET0 MUPA;

e (QopmMupoBaHue yMEHMs paclo3HaBaTh Ha YepTekax, MOJCISIX U B
peaibHOM MHUPE MHOTOTPAHHUKH U TeJIa BpaIllCHHUS;

e OBJIAJICHHE METOJIaMH PEIICHUs 3a/lad Ha MOCTPOEHUS Ha H300pKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PEUIEHUS  OCHOBHBIX  THUIOB  3a3]aY;
dbopMUpOBaHME YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKa3aTeJbHbIC
paccyXJeHus B XOJI€ pEUIeHUsS] CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e Dpa3BUTHE WHTEIUJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEMH
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallMsIX M TNPU HU3YUYEHUU JAPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHbIN
FEOMETPUYECKUM amnmapar il pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa YPOBHE
WHTYWUTUBHOTO MO3HAHUS, ¥ OMPEACIIEHHBIM 00pa3oM OpraHM30BaHHasi padoTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3yUYECHUIO MTPEIMETA.

[Ipennourenue oTIaéTCs HATSAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
y4almxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIEeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7a4y Ha  OMNEPUPOBAHUE
POCTPaHCTBEHHbIMU o00Opazamu. CoznaHue oOpa3a TPOBOJUTCS € OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHOBHBIE cozeprkaTelbHble TUHUU Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIEero 00Opa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYpPUPOBAHO TakuM O0Opa3oM, 4YTOObI OBJIAJICHUE T'E€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATENIBbHO, C
COOJTIO/IEHNEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIMXCs, pacIupss |
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a jiBa rojia o00ydenus - 102 yueOHBIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHAITUS ~ cTepeoMeTpuu. Touka, nmpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeuuBarommecs npsMmbeie. [lapamiensHOCTs NOpsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IMPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockoctei. [lpocrteifine mnpocTpaHCcTBeHHbIE (UTYypBl  Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuienenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUIbI, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWIbHAS IHPAMUJA; [PaBWIbHAs TPEYTOJbHAsA NUPAMUIA W IPABUIIbHBIN
teTpadip; KyO. IlpencraBieHre o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
noaeKadap v ukocadap. CeueHns Npu3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, Napajuielenurnenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH MPaBUJIBLHON MUPaMUIBI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue HUJIMHIPUIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias W OCb;, IUIOMaJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepIIrHa, 00pa3yroias
U OChb, IUIOMIaJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3aumHoe pacnosnoxxeHue chepbl U TNIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
MJI01A/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdepnl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 He€. OObEM HWIMHJpPA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TE.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3inoxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUU C BekTopamu. [IpsimoyrosibHas cucrema



KoOopauHAaT B mnpoctpaHcTBe. Koopaunatel Bektopa. I[lpocreitmme 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE peE3yJIbTaThl OCBOEHHUSI MPOTPAMMBI  y4EOHOTO TMpeaMeTa
«MaremaTuka» XapaKTepU3yITCs:

I'paxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
npoLeayp TpaxIaHCKoro oOmiecTtBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HUX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXAAHCKON UJICHTUUYHOCTH, YBOXKECHHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIDKCHUN B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPAaBCTBEHHOT'0 BOCTIMTAHMS:
OCO3HAaHHEM JTyXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM aCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUe 3HAHUS B
HWHTEpecax 370poBOoro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBbIO (3710pOBOE TMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/IbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBLHOW  JICATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € TMPHIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOD
Oynymeli mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHX 3aJ1a4 MAaTEMAaTHYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalleld Ha TPUMEHEHHE MAaTeMAaTHYeCKHX 3HAHWKM JIs pelieHus 3aaad B
00JaCTH OKpYy’Karomlell cpebl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl UYeJOBEHYECKON AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH ISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTEeMaTUKH W MaTEeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl Y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTEepU3yTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;,  npumMeHeHue  J102UHecKux,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABJIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOJIemy,
yCTaHAaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pE3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoOllecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U JJIs PEIICHUS 3a]a4H;

e BBIOMpaTh HH(POPMAIMIO W3  HUCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOATENbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHHUS; CHO, TOYHO, TPaMOTHO BBbIPaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3a]jaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1a4M, BbICKA3bIBATh UJIECH, HAIIEJICHHBIE HAa MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEOBAHMS,  IPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOUW JCSATEIHHOCTH, TUIAHUPOBATH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopManmu.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOITPOBEPKH, CAaMOKOHTPOJISI —IIpolecca |
pe3yJbpTara peluieHus MaTeEMaTUYEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB JAECATEIBHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3aad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yroyl JIBYIPAaHHOIO YIJIa; rpajyCHas Mepa
JBYTPAaHHOT'O yTJa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, JIEMEHTbI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
PsIMOYTOJIbHBIM Napaiiesienunes, Kyo).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TIApAJJICIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKylIas IJIOCKOCTh, CEYEHHE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYMH 110 00pa3lam uiu
QITOPUTMAM, TPUMEHSSI W3BECTHBIE AHAUTUYECKHE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUN MEXIY NABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXJAEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3lam uiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXKIYy MPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEAnoaralinX HECKOJIbKO IaroB PEUICHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOONTE TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh MOTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIIbHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUH U TEOpeM, anmnapara ajareopbl; pemarh
IIPAaKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMHU: LUJIWHIPUYECKAas IOBEPXHOCTh, 0OO0pa3yroIiue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CETMEHTA; IapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnate  00bEMBI M TJIOMIAM  TIOBEPXHOCTEH  Tel  BpalieHwus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHASS B MHOTOTPAHHUK WIH TeEIO
BpaIcHUs.

BbIYMCHIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOT00HBIX TEI.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOPa30OBbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeCTAaBICHHYI0 Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, pPAaCKIaJblBaTb BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTs reoMeTpuueckue ¢akThl Il PEIICHHS CTEPEOMETPUUECKUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIArOB PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MATEMATHUYECKHX OTHOIIEHHUU WU
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI ITPY PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHATh HW3YYCHHBIC TOHATHS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudpossbie)
n/n NMpPOrpamMmbl Bcero Konrponbneie  Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN
3 HepHeHnmiyn;IpHOCTb MPSIMBIX | 12
IJIOCKOCTEN
4 VYTIbl MEXIY TPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuku 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CeueHMs, paCCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0



11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE

HauMeHoBaHue pa3aeioB U TeM uugpoBbie
Ne i/m P Kontpoabusie IIpakTHyeckue (mupp )

NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcsl

Tena Bpamenus 12

O0BEMBI TEN ) 1

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IeHNE, 7 1

CUCTEMaTH3alusl 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne Jara muppoBbIe
Tema ypoka KoHnTtpoibHbIe op
n/n Bcero U3yYeHUs o0pa3oBaTejibHbIE
padoTsbI
pecypcsbl

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTbh, TPOCTpaHcTBO. [IpaBuia
M300paXCHHs HA PUCYHKAX: N300pakeHUS
TJIOCKOCTEH, MapajIeIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NepeCCKaromunecs rMIOCKOCTH,
nepeceKarommecs npsamas U mI0CKOCTh

IlousTus: NEpECCKaroImurecsd mI0CKOCTH,
MnepeCeKaromucecs mnmpsamMad u riI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTEKaX

HauanbHble cBefieHus 0 KyOe U mupamuse,
ux pa3BEpTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HavanbsHble cBeieHUs 0 KyOe U TupaMHu/ie,
ux pa3BeépTku U Mojenu. CedeHus
MHOTOTPaHHUKOB

[TonsTre 06 akcuOMaTHYECKOM MOCTPOSHUU
CTEpEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX



10

11

12

13

14
15
16

17

18

19

20

[TonsiTHEe 006 AKCHOMATHYECKOM MOCTPOCHUU
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U
CIIC/ICTBUS M3 HUX

[TonsiTrie 06 akCHOMATHYECKOM TOCTPOSHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CICICTBUS U3 HUX

[TonsiTHe 06 aKCHOMATHYECKOM TIOCTPOCHUH
CTEPEOMETPUU: AKCHOMbI CTEPEOMETPUU U
CISICTBUS U3 HUX

B3anMHoe pacnionoxeHue npsMbIx B
MPOCTPAHCTBE: NEPECEKAIOIINECH,
napajuieJbHbIe U CKPEIIUBAIOLIUECs PSMbIE
[TapanniensHOCTh MPSIMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE: NapajuielIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MAPAJIIEIIBHOCTD TPEX
MPSMBIX

[TapanniensHOCTh MPSIMBIX U TUIOCKOCTEH B
npocTtpancTie: [lapaninenbHOCTh PAMON 1
IUIOCKOCTH

VYTIIbl ¢ COHANpaBI€HHBIMU CTOPOHAMU
VYron Mexay npsMbIMU B IPOCTPAHCTBE
VYron Mexay npsMbIMU B TPOCTPAHCTBE
[TapannenpsHOCTh INIOCKOCTEN:
napajuieibHbIe TNIOCKOCTH

CaoiicTBa mapaJuieIbHBIX MJIOCKOCTEH
[Tpocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: TeTpadip, KyO, mapaiesiernurie]]

[ToctpoeHue ceuenui
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[ToctpoeHue ceuenui

Konrponsnas padora no teme "[Ipsimbie u

22 IUIOCKOCTH B IpocTpaHcTse. [lapamiensHocTs
IPSIMBIX U IJIOCKOCTEN"

93 IlepneHIMKyYIAPHOCTD MPSMON U INIOCKOCTH:
MePIEeHIUKYIISPHBIE MIPSIMbIE B TPOCTPAHCTBE

24 [IpsiMble napassenbHbIe U
NEePIEeHIUKYIISIPHBIE K JIOCKOCTH

o5 IIpsiMble napasenbHble U
NEPIEHIUKYIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHauKyIIpPHOCTH IPSIMOHM 1
IUIOCKOCTH

97 [Ipu3Hak neprneHANKyJIAPHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema 0 psIMOI IEPIIEHIUKYIIIPHOU
IJIOCKOCTH

29 Teopema o mpsiMOii TEpNEHANKYIISIPHON
IUIOCKOCTH

30 Teopema o0 psIMO¥ TEPIIEHIUKYIIAPHOU
IJIOCKOCTH
[lepneHauKyIIAp U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM J10 INIOCKOCTH
[lepnieHIuKyIAp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IVIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 TUIOCKOCTH

33 [lepnieHIUKYyJIAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH A0 IJIOCKOCTH, paCCTOAHUC OT



IIPSAMOM 10 INIOCKOCTH

HepHeHIII/IKy.]'IHp W HAKJIOHHBIC: PACCTOSAHUC

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOM 10 INIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY IPSIMON
U TUIOCKOCTbBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN Yroil
JIBYTPaHHOIO yria

37 JIByrpaHHBIN yroJi, TUHEHHBIN Yroil
JBYTPaHHOI'O yria

38 [TeprieHAMKYASPHOCTD IIIOCKOCTEM: TPU3HAK
NEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

39 IlepneHqUKYISIPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYISPHOCTH JBYX IIOCKOCTEH

40 IlepneHqUKYISAPHOCTD IIJIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEx mepHeHANKYISIPAx

42 Teopema o Tpéx neprneHaAuKyspax

43 Teopema o Tpéx nmepHneHANKYISIpax
KonTponbHas paboTa no temam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTibl MEXKIY OPSIMBIMU U
IUIOCKOCTSAMU"
IToHsiTHE MHOTOTPaHHUKA, OCHOBHbIE

45 AJIEMEHTBHl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OTpaHHMKa

46 [Tpusma: N-yrospHas npusma; rpaHu u



47

48

49

50

51

OCHOBAHMS IPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapamienenunen, NpsAMOYIrOJIbHBII
napauIeIeuIe] U €r0 CBOUCTBA
[Inpamua: N-yroapHas NUpaMua, TpaHu U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAsi U MOJTHAS
[IOBEPXHOCTH [TUPAMU/IbI; [IPABWIbHAS U
yce4y€HHas mupamMuaa

HpaBI/IHLHBIe MHOTI'OI'paHHUKU: ITOHATHEC
HPaBHIBHOTO MHOTOTPAaHHHKA; TIPaBUIIbHAS
npu3Ma U paBHIbHAS IUPAMULIA;
npaBWIbHAS TPEYTOJIbHAs TUpaMHIa U
MPaBUJIBHBIN TETpa’ap; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAaX: OKTadp, TOJICKadAp U
HKOCAIP.

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIFHO TOYKH, IPSMOH, TUIOCKOCTH.
DJeMEeHTbl CHMMETPUH B MUpaMUAAX,
napajuieNienune1ax, mpaBuiIbHbIX
MHOTOTpaHHHKaX

52

Brruncnenue 371€MeHTOB MHOTOTPAaHHUKOB:
pEOpa, MuaroHanu, yribl

53

[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTHU NPSIMON PU3MBI, TUIOIIAb
OCHOBaHMi1, TeopemMa 0 OOKOBOH
IIOBEPXHOCTHU NPSIMON IPU3MBI



[Tnomans 60KOBOM MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOM HPAMHUIB,

>4 TeopeMa O TUIOMIAN OOKOBOM MOBEPXHOCTH 1
YCEUEHHOU MUPAMUJIBI
55 KonTponbhas pabota no teme 1
"MHoOrorpaHHuku"
56 [Tonstre 06 06bEMeE 1
57 OO6BbEM mupaMuIbl 1
58 O0BEM nupaMuabl 1
59 O0BEM nupaMuabl 1
60 OO0BEM TUpaMHUTBI 1
61 OO6BEM ITPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM IPHU3MBI 1
64 Kontponbhas padota no teme "OOBbEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 006001IeHNE cCTeMaTU3als
65 3HaHui. [locTpoeHue ceueHuit B 1
MHOTOI'paHHHKE
[ToBTOpEeHME, 0600IIIEHNE CUCTEMATH3AITHIS
3HaHUH. Beruncienue pacCTOSHUM: MEXIY
66 JIBYMSI TOYKAMH, OT TOYKH 0 TPSIMOH, OT 1
TOYKH /10 THIOCKOCTH, MEXKITY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH
67 HToroBasi KOHTpOJIbHAsA paboTa 1
[ToBTOpeHue, 0000IIeHNE CUCTEMATH3AIIHS
68 3HaHWI. Berauciienue yrios: Mexy 1

CKpCIIUBAOIIUMHUCH IIPAMBIMH, MCIKAY



MPSMOU U INIOCKOCTBIO, IByTPAHHBIX YTIJIOB,
YIUIOB MEXAY IUNIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KITACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IMameTp;
IUIOIA/Ib TOBEPXHOCTHU Chepbl

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoThI

Jara

HU3y4eHust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; uiomaas chepsl

N3ob6paxenue chepsl, mmapa Ha MIOCKOCTH.
Ceuenus mapa

[Munueapuyeckas MOBEPXHOCTb,
o0pa3yroIre WIHHIPHIECKON
MIOBEPXHOCTH, OCh IMJIMHIPUUYECKON
MIOBEPXHOCTHU

[uinuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yoIas 1 0Ch; IIIOMIAIb
OOKOBOH U MMOJIHOW OBEPXHOCTH
N300pakeHne NINHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. CeueHnus QWINHAPA
(MJI0CKOCTHI0, MapayIeIbHOW WIIN
NEePIEHIUKYJIIPHON OCH LIMIMHIPA)
KoHnnueckas noBepxHOCTb, 00pasyromue
KOHUYECKOW MOBEPXHOCTH, OCh M BepLINHA
KOHUYECKON NTOBEPXHOCTU

Konyc: ocHOBaHue 1 BepuInHa,




o0pasyromias u OCh; IIOMaab OOKOBOU 1
MOJHOM OBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yIoMe U BHICOTA;

| OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3006paxeHne KoHyca Ha TIOCKOCTH.

10 Pas3sépTka konyca. CeueHust KOHyca
(TITOCKOCTHI0, MApaJIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, POXO/SINEH Yepe3 BEPIUHY )

1 KomMb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCAHHBIN OKOJIO chephl;

12 cdepa, BucaHHas B MHOTOTPAaHHUK UJTH B
TEJIO BpalleHUs

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeI

14 O06bEM UIMHIpa, KOHYCa

15 O0BéM 1apa ¥ miomaas ceps
[Tono6HbIE Tena B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTy TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHK MTOTOOHBIX TN

17 Kontponbnas padota nmo temam "Tema
BpamieHus" u "O0bemMb! Ten"

18 BekTop Ha MI0CKOCTH U B POCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenue BekTopa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio

nmapajjiejacnuicaa
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23

24

25

Pemenue 3aga4, CBSI3aHHBIX C
MPUMEHEHUEM MPABUJII JEHCTBUM C
BEKTOpaMHU

[IpssmoyronbHas cuctema KOOpAUHAT B
npoctpancTBe. KoopanHatel BEKTOpa.
IIpocreiimue 3agaum B KOOpAMHATaX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

Brruncienue YIJI0B MCXKAY IMPAMBIMH U
IINIOCKOCTAMU

26

27

28

29

30

31

KoopanHaTHO-BEKTOPHBIN METOX IIPU
pELIEHNU TEOMETPUUECKUX 3a71a4

Kontponbhas padota o teme "Bektopsl u
KOOpJUHATHI B IPOCTpaHCTBE"

[ToBTOpEeHME, 0000IICHNE U
cucreMarusanus 3HaHuil. OCHOBHEIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHME, 0000IIECHUE 1
cucreMarusanus 3HaHuil. OCHOBHEIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0600IICHNE U
cUCTEMaTH3alMs 3HAHUM. 3a1aun
MJIAHUMETPUH ¥ METOJIBI MX PEIICHHS

[ToBTOpeHmE, 06001IIEeHNE 1
cUCTEMAaTH3aMs 3HAHUN. 3a1aun
MJIAHUMETPUH ¥ METOJIbI MX PEIICHHS




[ToBTOpeHmE, 06001IIEeHNE 1
cucreMarusanus 3HaHuil. OCHOBHEIE

32 1
¢burypsl, pakTel, TCOPEMBI Kypca
CTEPEOMETPUH
33 HroroBast KOHTpOIbHAS paboTa 1
34 [ToBTOpEHuUE, 0606H16HI:IG u 1
CHCTeMaTH3alus 3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremaruka: anredpa 1 Hayajza MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomuies C.b. u
npyrue, AkimonepHoe oomectBo «M3natenbctBo «IIpocBemnienue»

Pa6oune Terpaau.10 kmacc, 11 xmace (aBropsl B.® Byty30B u ap.)

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
I'eometpus. [Toypounsie pazpadotku. 10—11 kmaccsr :

C. M. CaaksH, B. @. byty3oB. — M. : IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POII



