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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HANpPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WAEAJbHOI0, XapaKTepe OTpa)KeHUs
MAaTeMaTU4YeCKOW HAyKOW SBICHUM M MPOLECCOB pPEAIBbHOI0 MHPA, MECTE
Ir€OMETPUH B CUCTEME HAYK M POJIM MAaTEMaTHYECKOT0 MOJIEIUPOBAHNS B HAYYHOM
NO3HAaHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcsi, a TaKXe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaiud B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecledrBaeT BO3MOYKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHUU OOYYarOIIUMUCS
NOHATUMHBIX OCHOB FT€OMETPHUH U ITOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TMIIOTE3bl HEIOCPEACTBEHHO HCIIONB3YIOTCA NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXXEHUsI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BHUAbl y4€OHOHM M TPYIOBOM NEATEIBLHOCTH,



SBJISIETCSI OJAHMM W3 TPO(ECCHOHATBHO BAXXHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opMUpOBaHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHe  BO3MOXXHOCTH  MpUOOpETeHUus U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JACUCTBU,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHMUs
0 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C NMPHUKIIAIHBIM UCIIOIb30BAaHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarongecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIME MATEeMATHMUYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKo, €clid B JallbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATHHON ACSITETFHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHHME TPENCTaBICHUS O MHOTOTPAHHMKAX W TellaX BpAIICHUS
KaK O BXHEHIINX MAaTEeMAaTUYECKUX MOJIEINAX, TO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHHS OKPYKAIOLIETO MHUPA;

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE  HUHTEUICKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;



e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUsIX M MpPH U3YUYEHUHU IPYIMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (GOpMYIHpPOBATh WX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl pPeleHus IMPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThl.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMUS, U ONPENEIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanoutenue oTaaéTcss HArJISHO-KOHCTPYKTUBHOMY METOJYy OOY4YEeHUSs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHbIX O00pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
IpoCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaeprKaTesibHble TUHUH Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
00y4eHHUs Ha YPOBHE CpPETHEr0 00LIEero oOpa3oBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISIIOCH MOCIEA0BATEIBHO U IOCTYIATENIBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS ~ cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosiaokeHWe IMpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajjielbHble W CKpeluBaromuecs mnpsamele. [lapamuienbHOCTE OPSIMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: MAapajUICNIbHBIE IPSMbIE B  IIPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: IapajuiebHble  IIOCKOCTH; CBOMCTBA
napajienbHbeIX Iiockocte. [lpocrteifiine mnpocTpaHCTBeHHbIE (UTYypbl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYIISPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY NPSIMON U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW:  TNPU3HAK  IEPIECHIUKYJISIPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBI, IpsMas W HAKJIOHHAS MPHU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajienenunen U ero cpoicrsa. Ilupamupa: N-yrosbHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBasl U MOJIHASI TOBEPXHOCTh MUPAMUIbI; TPaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl MNpu3Mbl W nupaMmuabl. [IpaBuiibHBIE
MHOTOI'PaHHHUKH: TOHSTHE MPAaBUJIBHOIO MHOIOIPAHHMKA; MPABUJIbHAS MPU3Ma U
OpaBWIbHAs NUPaMHUAA; MPaBWIbHAS TPEyroibHAas NUpamMuAa M IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAx: OKTasp,
noJeKa3ip u ukocasap. CedeHust npu3Mbl U TUPAMUJIBIL.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O TIuIomaau yceuéHHor mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCT, obOpasyroriue AJTUHIPUYECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LluamHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywlas MU OChb; IUIONMIAJb OOKOBOM U TIOJHOM
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM oBepXHOCTH. KOHYC: OCHOBaHKE M BEpIIMHA, 00Opa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yroIIre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3obpaxeHue e BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MUIMHApA U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMMUCaHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
IPSIMOYTOJILHOTO TMapajuienenurnena u cienctsus w3 He€. OO0bEM 1mmmHIpA,
koHyca. O0BEM mrapa 1 miomaas chepsl.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TETI.

Ceuenuss mwiMHApa (MapajuielbHO W MEPIEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (mapaJyiebHOE OCHOBAHUIO W MPOXOJSIIEE 4Yepe3 BEPIIHHY), CEUCHUS
mapa.

BekTOpbI U KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema



KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoOpauHaTHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKIAAHCKOM MO3ULIMH O0YUAIOIIEroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICICTBOBAaTh C COLUMAIBHBIMA WMHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUUCKOM MaTEMaTUYECKOM IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  MOBEJCHUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, O00OBEKTOB, 3ajad4, peneHnu, paccyXAcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOWS, MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTHYeCKOMy OOpa3oBaHUI0 U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHHWEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JaCTH  OKpy)Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYECKONM HayKd Kak cgepbl 4YeJOBEUECKOW AeSITeNIbHOCTH, ATaloB €€
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHnvle  Oelicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjgaratb  KPpUTEpUHM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHIYKTHUBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHU 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEpKJEHUHN (MIpsIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cnoco0 perieHUs y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e CaMOCTOSITEILHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbIIBUIAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH ACPUITUTH MHPOPMAIIUU, NAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh MH(GOPMAIHIO, TIPEICTABIATH €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

B X0JIe 00CYXICHHS 3a]1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAEMOM TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpeKTHOU (hopme hOopMyIUpOBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJb30BaTh  NpEeUMylIecTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMA MPOAYKT MO KPUTEPHUAM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIATH IJIAaH, AJITOPUTM PEIICHUs 3aJauH, BEHIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABAaTEJIbHOM peduiekcun Kak OCO3HaHUSA
COBEPILIAEMBIX JICHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBath MOHATUSIMH: TOYKA, TPSIMas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPACTONOXKEHHE MPSMBIX U TUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIBHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (MHpaMUja; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY IBYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TpUMEHEHHEM (GOpMYJ;, BBIUKCIATH COOTHOIICHHUS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha YepTekax U
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[Ip¥MeHATh MOTYYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIW3UPOBATH PEAIbHBIE
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOIb30BaHUEM F€OMETPUUYECKUX MOHATHHI U TeOpeM, arrapara aareopsl; pemarhb
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; ChepuyecKasi MOBEPXHOCTb.

Pacno3naBaTh Tena BpanieHus (WJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHHE LIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
ONMUCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WM TeEJO
BpAIICHMUS.

BbyncnsaTe COOTHOLIECHUS MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.



N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBbEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEJCTABICHHYIO Ha yepTexax M
PUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenunesa.

OrneprpoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJISIPHOE MPOMU3BEACHUE, PACKIAIbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reoMeTpuueckue QakTbl JUIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJarallinX HECKOJBKO AaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemarte mpocreiline reoMeTpUYECKUE 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOBI IIPY PELICHUH CTAHAAPTHBIX MAaTEMATHYECKUX 3a1ad.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIM3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B MNPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHM, MWCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IIPAKTUYECKHUE 3a1a41, CB3aAHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pasjaeoB u TemM (uudposbie)
n/n NMporpamMmsblI Bcero Konrpoaeueie | Tpakruteckue o0pa3oBartejibHbIE
padoThI padoTshI pecypesI
1 BBenenue B ctepeoMeTputo 10
) [TpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannensHOCTh MPSAMBIX U TUIOCKOCTEH
3 HepneHnmnympHocn. HPSIMBIX U 12
TUTOCKOCTEH
4 VYrasl MeXy TPSIMBIMHU U TUIOCKOCTSIMA 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMSI, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/aesioB U TeM (uudposbie)
Ne i/ Kontpoasnsie | IlpakTuyeckue

NMPorpaMmbl Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO0BEMBI Ten 5

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10

[ToBTOpenue, 0600IIeHME, 7 1

CUCTEeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTtpoibHbIe
padoTbI

IIpakTH4eckune
padoThI

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE TIOHSITUSI CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTh, IpocTpancTBO. [1paBuna
N300paXeHHs Ha PUCYHKAX: N300paKeHMs
MJIOCKOCTEH, MapaieNbHBIX TPSIMBIX
(OTpe3KOoB), cepeIMHBI OTPE3Ka

TlousTus: MEPECCKArOMUECCs IMITOCKOCTH,
nepeceKaromuecs npsaMasa 1 miI10CKOCTb

[TonsTust: mepecexaromrecs MiIoCKoCTH,
MepeceKaronIrecs npsimasi ¥ mI0CKOCThb

3HAKOMCTBO C MHOTOT'paHHUKaMH,
n300pa’keHre MHOIOIPaHHUKOB Ha
pPHCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanbHble cBefieHus o KyOe U nupamue,
ux pa3BépTku u Mozenu. CeueHus
MHOI'OI'PAaHHUKOB

HauanbHble cBefieHns o kyOe U nupamue,
ux pa3BeépTku U mozenu. CeueHus
MHOT'OTPaHHHKOB

[TonsTre 06 akcuOMaTHYECKOM TOCTPOCHUU
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX




[ToHsiTHE 00 aKCHOMATHYECKOM IMOCTPOCHUU

8 CTEepEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U
CIICZICTBUS U3 HUX
[TonsTHE 00 AKCHOMATHYECKOM MTOCTPOSHHUH

9 CTEPEOMETPHUH: AKCHUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
[TonsTHE 006 AKCHOMATHYECKOM TOCTPOSHUH

10 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX
B3anMHOe pacnonoxeHue NpsiMbIX B

11 IIPOCTPAHCTBE: NEpPECEKAIOIINECS,
napajuleNIbHbIE U CKPEIMBAIOIIUECs MPSIMbIe
[TapanienbHOCTh MPSIMBIX U IIOCKOCTEH B

12 MPOCTPAHCTBE: NapaJIeTbHBIE IPSMBIC B
MPOCTPAHCTBE; MApaJIETLHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh MPSAMBIX U IIIOCKOCTEH B

13 npoctpancTie: [lapamienbHOCTh TPSMOI 1
TUTOCKOCTH

14 VYTIIIBI ¢ COHAIIPaBIECHHBIMU CTOPOHAMU

15 Yron Mexay NpsIMbIMHU B IIPOCTPAHCTBE

16 VYron Mexay IpsIMbIMU B IPOCTPAHCTBE

17 [TapanneabHOCTh TOCKOCTEH:
napaieNIbHbIe TUIOCKOCTH

18 CBoiicTBa mapauIeIbHBIX TNIOCKOCTEH

19 [Ipocreiimue mpocTpaHCTBEHHBIC (GUTYPHI HA
TUTOCKOCTH: TE€Tpadip, KyO, mapaienenure

20 [Toctpoenue ceuenunit




21

[TocTtpoenue ceuenui

Kontponsnas pabdora no reme "[Ipsimblie u

22 IUIOCKOCTH B IpocTpaHcTse. [lapamiensHocTs
MPSIMBIX U IJIOCKOCTEH"

23 [IeprieHIUKYISIPHOCTD MIPSAMOM M TUIOCKOCTH :
NEPIEHANKYJISPHBIE NPSMBIE B IIPOCTPAHCTBE

24 [IpsimMble mapasienbHbIE U
MEPIEHUKYIISPHBIE K IIJIOCKOCTH

o5 [IpsimMble napainienbHble U
NEPIEHIUKYIIAPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3HaK nepneHIMKyJIIpHOCTU IPSIMON U
IIJIOCKOCTH

28 Teopema o npsiMON NEPIIEHIUKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 npsIMO NEPIIEHIUKYIISAPHON
IIJIOCKOCTH

30 TeopeMa 0 npsIMOU NEPIIEHUKYIIAPHON
IJIOCKOCTH
[lepnieHaUKyIAp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH
[IeprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUAE

32 OT TOYKH J0 IIJIOCKOCTH, PACCTOSTHUE OT
MPSMOU J10 TIIIOCKOCTH

33 [lepnieHaUKYNIAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH J0 IJIOCKOCTH, PaCCTOAHUC OT




MIPSIMOM 10 TUIOCKOCTH

HCpHCHI[I/II(y.HSIp 1 HAKJIOHHBIC: pACCTOAHUC

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TUIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXAY NPSIMOI
Y TUIOCKOCTBIO

36 JIByrpaHHBbIil yro, JUHEHHBIA Yrom
JBYTPAHHOTO yIJIa

37 JIByrpaHHbIi1 yroi, JUHEUHBIA YT Ol
JBYTPAHHOTO yIJIa

38 [lepneHIMKYIAPHOCTD MIOCKOCTEN: IPU3HAK
MEePHEeHIUKYIIPHOCTH ABYX TIOCKOCTEN

39 [lepneHIMKYIAPHOCTD MIIOCKOCTEN: IIPU3HAK
MEPHEHIUKYIIPHOCTH ABYX IUIOCKOCTEN

40 [IeprieHIMKYISIPHOCTD MIJIOCKOCTEN : MPU3HAK
NEPHEHIUKYIIIPHOCTU ABYX IUIOCKOCTEN

41 Teopema o TpEX neprneHanuKyspax

42 Teopema o Tpéx neprneHIuKynspax

43 Teopema o TpEX MePICHIUKYISIPax
KonTtponbnas pabora mo Temam

m "TleprieHIUKYJISPHOCTD MPSIMBIX U
IUIOCKOCTEH" M "YTJIbl MEXAY IPSIMBIMH U
IJI0CKOCTSAMU "
ITonsiTIE MHOTOTpaHHMKA, OCHOBHBIE

45 3JIEMEHThl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTI'OTPaHHHKA

46 [Ipuzma: N-yronpHas npusma; rpaHy U




OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
IpU3Mbl; OOKOBas U MOJIHAsI IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, NpsAMOyrOJIbHBINA
MapaJuIeNenuIle]l U €ro CBOMCTBA

48

[Inpamua: N-yroapHas nupamMua, rpaHu U
OCHOBaHUE MUPaMHU/Ibl; OOKOBAs U MOTHAS
IIOBEPXHOCTh ITUPAMU/BL; IPABWIBHASA U
yCedE€HHas MUpamMuaa

49

[IpaBubHBIE MHOTOIPaHHUKH : TOHSTHE
IIPABWJIBHOTO MHOTOI'PaHHUKA; IIPABUJIbHAS
IpU3Ma U NpaBUIIbHAS INPAMUJIA;
IpaBWIbHAS TPEYTOJIbHAs TUpaMuia U
NpaBUJIBHBIN TETpa’ip; Kyo

50

HpeI[CTaBJIeHI/Ie (0] HpaBI/IHBHBIX
MHOTI'OTPaHHHMKAX : OKTadIp, TOACKadAp U
HKOCadIp.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIBHO TOYKHU, IPSMOMH, TIIOCKOCTH.
DJIEMEHTHl CHMMETPHUH B TUpaMUAax,
napajuienenuneaax, NIpaBuiIbHbIX

MHOT OI'paHHHKAX

52

Briuncnenune 3i1eMeHTOB MHOI'OIr'paHHUKOB:
p€Opa, TuaroHau, yriibl

53

[Inomanp 60KOBOIM MOBEPXHOCTHU U MOJHON
MOBEPXHOCTH MPSMOM MPU3MBI, TIJIOLIAAb
OCHOBaHMi, TeOpemMa 0 OOKOBOI
IIOBEPXHOCTH IIPSIMOU NTPU3MBI




[Tnomans G0KOBOM MOBEPXHOCTHU U
ITOBEPXHOCTHU IIPABWIIBHOM NMUPaAMUIBI,

>4 TeopeMa O TUIOIAI OOKOBOW MOBEPXHOCTH L
YCEYEHHOM NTUPAMUIBI
55 Konrtponbnas pabora no reme 1
"MHororpanHuku"
56 [TonsiTre 06 00BEME 1
57 O0BEM TUpaMHUIBI 1
58 O06BEM nupaMuabt 1
59 O06BEM nupaMuIbl 1
60 O06BEM nupaMuIbl 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM pU3MBI 1
64 KonTtponbras padora mo teme "O0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpenue, 0600IICHNE CUCTEMATH3AIIHS
65 3ranuii. [Toctpoenue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3aIUs
3HAHUU. Bbryuciaenrue pacCcTosSHUM: MEXITY
66 JBYMSI TOYKaMH, OT TOUYKH JI0 IPSIMOH, OT 1
TOYKH J10 MJIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TIPSIMBIMU
67 Hrorosas koHTponbHas paboTa 1
68 [ToBTOpeHue, 06001IeHNE cUCTeMaTH3aIUs 1

3HaHUU. Beraucienue yrioB: MexIy




CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXKIY
MPSIMOM M TIOCKOCTBIO, TIBYTPAHHBIX YIJIOB,

YTII0B MEXIY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68




11 KIIACC

Ne i/m

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

JIEeKTPOHHBIE
mudposbie
o0pa3oBaTejibHbIE

pecypcbl

Cdepa u map: neHTp, paguyc, Anamerp;
IJI0MIA/Ib TOBEPXHOCTHU CeEpbI

BzanmHoe pacrionoxenue chepsl 1
IUIOCKOCTH; KacaTelIbHasl IIIOCKOCTh K
cdepe; momians chepsl

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuHapuveckas MOBEPXHOCTb,
o0Opa3zyromue MUINHIPHIeCKON
HOBerHOCTI/I, OChb HHHHHI[queCKOﬁ
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS M OOKOBast
HOBEPXHOCTH, 00pa3yromnias U 0Ch; IUIOMIAlb
OOKOBOI U MOJTHOM MOBEPXHOCTU

N300pakeHne NUIMHPA HA IUIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHAPA
(TII0CKOCTHI0, MapaIeIbHON WIIN
MEePIEeHIUKYIIPHON OCH LIUIUHAPA)

KoHnyeckast MOBEpXHOCTh, 00pa3yromime
KOHUYECKOM TTOBEPXHOCTH, OCh ¥ BEPIIIMHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue 1 BepinHa,




o0pa3ymolas U 0ch; MJI0aab OOKOBOU U
MOJIHOM MOBEPXHOCTH

VY ced€HHBIN KOHYC: 00pa3yIolue U BHICOTA;

o OCHOBaHUS M OOKOBasi TOBEPXHOCTh
N306paxenne koHyca Ha TIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, apaJIeIbHOW OCHOBAHUIO, U
IJIOCKOCTbIO, MPOX OIS uepe3 BEPIIUHY)

11 Kombunanus ten BpamieHus u
MHOT OI'PAaHHHKOB
MHororpaHHHK, ONMCaHHbBIN OKOJI0 Chephl;

12 cdepa, BIiMcaHHAs B MHOT'OT'PaHHUK WUJTH B
TEJIO BpALICHUS

13 [TonsaTue 06 00bEMe. OCHOBHBIE CBOMCTBA
00bEMOB TeN

14 O0BEM IUIMHApA, KOHYCa

15 O6béM m1apa u miomaab chepsl
[TonoGHBIE TENa B IPOCTPAHCTBE.

16 CooTHoIIeHUs MEX1y IO IMI
MOBEPXHOCTEHN, 00bEMaMU TOJOOHBIX TEI

17 KonTponbnas padora no remam "Tena
BpaieHus" u "O6wembl Ten"

18 BexTop Ha IIJIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue 1 BEIYUTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHUCIIO
Paznoxenue BekTopa 1o Tpém

21 HEKOMILJIaHapHbIM BekTopaMm. [IpaBuiio

mapauiCJICItuIcaa




22

Pemienue 3aiay, CBsA3aHHBIX C
MPUMEHEHUEM MPABUI ACHCTBUH C
BEKTOpaMu

23

[IpsimoyronbHas cuctema KOOpAUHAT B
npoctpancTBe. KoopauHartsl BeKTopa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24

VYron mexay Bektopamu. CKasipHOe
IIPOMU3BE/IEHUE BEKTOPOB

25

Boruricnenue yrioB Mexy NpsIMbIMU U
TIJIOCKOCTSIMHU

26

KoopauHatHO-BEKTOpPHBIN METOT ITPU
PELIEHNHN TEOMETPUUECKUX 3a/1a4

27

Koutponbnas pabora no teme "Bektopsl u
KOOpAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 06001IeHIE U
cucreMaTusanus 3HaHuil. OCHOBHEIE
¢burypsl, paxKThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 0600IIeHUE U
cucremMaru3auus 3HaHuii. OCHOBHbIE
(burypsl, paKThl, TEOPEMBI Kypca
IUTAHUMETPHH

30

[ToBTOpenue, o600ImEeHNE U
cHcTeMaTH3alus 3HaHUi. 3aga4un
IUTAHUMETPHH ¥ METOJBI UX PELICHUSI

31

[ToBTOpEeHue, 0600IICHIE 1
cucTeEMaTH3als 3HAHUKA. 3amaun
IJIAHUMETPUU U METOJIbI UX PEIICHUS




[ToBTOpenue, o0o0IIEeHNE U

39 cucreMaTu3anus 3HaHuil. OCHOBHEIE 1
¢burypsl, GpaxThl, TEOPEMBI Kypca
CTEepPEOMETPUH

33 HroroBast KoHTposbHAs paboTa 1

34 [ToBTOpeHme, 06001IeHIE U 1
CHCTeMaTH3alsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* Marematuka: anrebpa u Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byty3zoB B.®., Kanomuies C.b. u
npyrue, AkimonepHoe odmiectBo «M3aarensbctBo «IIpocBenieHue

JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomues, 3.I'. ITo3nsk, JI.C. Kucenena.
I'eomeTpus

(6a30BbIH U yrayoseHHbIN ypoBeHb). 10-11 kiaccel. YueOuuk. Mockaa.
«IIpocseuienue.

b.I'. 3uB. [Inugaktnueckue Marepuainl no reomerpun s 10 knacca. Mocksa.

«HpOCBGHIGHI/IC».

METOANYECKHNE MATEPHUAJIBI JJIAA YYUTEJA

E.M. PabunoBuuY. 3a/1auu ¥ ynpa>KHEHHUs Ha TOTOBBIX yepTexax. 10 — 11 kiaccel.
['eomeTpus.

Mocksa. «Mnekcay.

A.Il. EpmoBa, B.B. I'ono6opoapko. CamocTosTEIbHBIE U KOHTPOJIbHBIE PAOOTHI.
I'eomerpus

10 — 11. Mocksa. «nekcay.

A.I1. Epmiora, B.B. I'ono6opoabko. Y cTHEIE TPOBEPOYHBIE U 3a4€THBIC PA0OTHI
1o

reomeTpun 1 10-11 kimacca. Mocksa. «Mnekcay.



Marematuka. BeposSTHOCTb U cTaTUCTUKA. 7-9 Kiacchl. ba3oBblil ypOBEHb.
Metoauueckoe

nocobue K mpeAMETHOM JIMHUU y4eOHHKOB 10 BEPOSTHOCTU U ctatucTuke M.P.
Bricomnkoro,

N.A. Awmenko nox pepakunen M. 4. Amenko.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

JI.C. ArtanacsH, B.®. byry3os, C.b. Kanomues, 3.I'. [To3nsik, JI.C. Kucenesa.
I'eomeTpus

(6a30BbIH U yrayoseHHBIN ypoBeHb). 10-11 kiaccel. DnexkTponHas Gopma

y4eOHHKa.
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