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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 PEe3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HAIPABICHUU JHYHOCTHOIO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLICHUH PEaJbHOT0 M UAEAJbHOr0, 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
yyaluxcsi, a TakKe KayeCTB MBIIUICHNUS, HEOOXOJMMBIX JJI aJanTalud B
COBPEMEHHOM OO0I111eCTBE.

I'eomerpust sBisieTcs: OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOU HAaNIPaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUieHHe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCHOJIB3YIOTCS IMPU PEUIEHWU 3aJad4 €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
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIHaJbHOro ObITHs, (opma
OTPaXXEHUsI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS W AKTHBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BHUAbl y4€OHOHM M TPYIOBOM NEATEIBLHOCTH,



SBJISIETCSI OJHMM W3 TPO(ECCHOHATBHO BAXKHBIX KAYECTB, MOITOMY aKTyallbHA
3amaya (opMUpOBaHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenus mporpammbl 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 MPOJA0KEHHST 00pa30BaHUs
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 oopazoBanus. Takum o0pa3oMm, oOydaroiiuecs 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
ri1y00OKO, €Clii B JallbHEWINEM BO3HUKHET HEOOXOAMMOCTh 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 gBisitoTcs:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

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 SBICHUS OKPYKAIOIIEro MUPA;

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 (QopmMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSITHSMU 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 COJICPKAHUEM;

e pa3BUTHE  UWHTEUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;



e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME pPACIO3HABaThb IIPOSBICHUS I'E€OMETPUYECKUX
HNOHATUH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peaJbHBIX JKU3HEHHBIX
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 Uid PpeleHUs IPAKTHKO-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
MHTYUTHUBHOTO TIO3HAHMSI, U ONPENEIEHHBIM 00pa3oM OpraHU30BaHHAasi paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanoutenue oTAaéTCsl HAJSAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHMs], 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 O0pa3oB M  33Jad HAa  ONEpUPOBAHUE
IpoCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaeprKaTellbHble TUHUM Kypca «l'eomerpum» 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
00y4eHUs Ha YPOBHE CpPEIHEr0 O0IIEro 00pa3oBaHuUsl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBbHO U MOCTYIIATEIBHO, 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 YYHEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henento B 10 kmacce 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  cTepeomMeTpud. Touka, TMpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosiaokeHWe IMpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajjielbHble W CKpeuuBaromuecs npsmele. [lapamienbHOCTh HPSAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IApPAJUICJIbHBIE IPSMBIE B  IPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: [apajuieibHble  IJIOCKOCTH; CBOMCTBA
napajiebHbeIX Iiockoctel. [lpocreiiline mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIEIBHBIE W MEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IIJIOCKOCTH, PACCTOSIHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHUKA, BBIITYKJIbIE
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs 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€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOTOI'PaHHHUKH: TOHSTHE MPAaBUJIBHOIO MHOIOIPAHHMKA; MPABUJIbHAS MPU3Ma U
OpaBWIbHAs NUpaMUAA; MpPaBHJIbHAs TPEYrojbHas MHpaMUJa W HPABUIbHBINA
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAx: OKTasp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHMMETPUM B  INHPAMHJAAX, HNapajUielenuneaax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUJIBLHON MHUPAMUIBI,
TeopemMa O TIuIomaau yceuéHHor mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MTOBEPXHOCTh, obOpazyrorniue AJTUHIPUIECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LluamHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasywIlas M OCh;, IUIONAJhL OOKOBOM U TOJHOU
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; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHMKOB. MHOIOTpaHHUK,
OMHUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsatue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Tapajuielenunena u ciueActBus u3 He€. OO0OBEM UUIMHIIPA,
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 (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
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. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJ JEUCTBUM C BekTopamu. I[IpsmoyronpHas cucrema



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

IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTAaThl OCBOCHHUS IPOrpaMMbl y4eOHOTro IMpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3UIIMKM 00YYaIOIIEeTroCcs KaK aKTUBHOT'O
U OTBETCTBEHHOI'O 4YJI€HAa POCCHUUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH,
nporueayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKONW MAaT€MATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUUYECKOM IIKOJIBI,
K MCHOJIb30BAHUIO ATUX JIOCTIKEHUN B JIPYyrUX HayKaX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHMUS, HSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOIO OYyIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYash ICTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pEIICHU, pacCyJIeHUN;
BOCIIPUUMYHBOCTHIO K MAaTEMaTUYECKHUM aCIl€KTaM Pa3JIMYHbIX BUJOB HCKYCCTRA.

dusnveckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 6e30macHoro oopasa KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H

OT/IbIXa, peryisipHas duznueckas AKTHUBHOCTH); ¢duznueckoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHHOM
JeSITEbHOCTHIO.

Tpyaosoe BocnuTanue:



TOTOBHOCTBIO K TPYyHIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  chepaMm  TpOoPECCHOHATBHOW  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPHIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO W
caMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PELLICHUH NPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIPABICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyIbTYypbl, MMOHWMAaHHUEM BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHOU
Cpenbl, OCO3HAaHHWEM TJIOOATBHOIO XapakKTepa HSKOJOTMYECKHX Ipolsem;
OpUEHTAIIME HA MPUMEHEHHWE MaTEMAaTHYECKHMX 3HAHUM Ui pEelIeHUs 3a]ad B
00JlacTU  OKpYXarollell cpeapl, IUIAaHUPOBAaHUSA TIOCTYNKOB M OIEHKH HX
BO3MOKHBIX MIOCJIEICTBUM JUIsl OKPY/KAKOLIEN CPELBI.

LleHHOCTH HAYYHOTI'0 IO3HAHUSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAaKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €€
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIW3ALMU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMAaTHYECKOM KyJIbTypOMl KakK CPEIACTBOM IIO3HAHHUS MUPa;
FOTOBHOCTBIO OCYILIECTBJISITh MPOCKTHYID WU HCCIEAOBATEIIBCKYIO AEATEIIbHOCTD
VH]JIUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSCHUS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUaMU, YHUBEPCANbHLIMU Pe2YISMUBHBIMU OeUCTNEUIMU.

1)  Vuuseepcanouvie  noznasamenvmvle  Oeticmeus, — 0OecneuusaOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUAIOWUXC (0C8OEHUe
Memo0o08  NO3HAHUSL — OKpyJcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

ba3zoBble j1ornueckue aAeicTBu:

e BBISBIATH U XapaKTepHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MATEeMaTHYSCKUX
00BEKTOB, TOHSATHM, OTHOIICHWH MEXAY MOHATHAMH; (POPMYITHUPOBATH
OTIpEJICIICHUS]  TOHSATHH; YyCTaHABIWMBAaTh CYIIECTBEHHBIH  IPHU3HAK
KIaccu(ukanyyu, OCHOBaHMS ISl OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJMMOTO aHAIIN3A;



BOCIIPUHUMATh, (OPMYIHpPOBATh H  NPEOOPa3OBBIBATH  CYXKJICHUS:
yTBEpJUTEIbHBIE W OTPHUIATENIbHBIC, €IUMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISBIISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;
npenjaratb ~ KpUTEpUM s BBIABICHHUS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEUHNI;

JieNiaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUECHUM, YMO3aKIIOUECHU 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSTENIbHO JI0Ka3aTesbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTALIUIO,
NPUBOJIUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXKJICHUS U BBIBOJIBI;

BLIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pCIICHMS, BBHIOMPATh HaWOOJee TOMXOMANIUHA C YYIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTESPHUEB).

Ba3oBblie ncciiegoBarejbLCKue qedCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KAK HCCIIEOBATEIbCKANA MHCTPYMEHT MO3HAHUS,
(opMynHpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEUHE, MNpOoOIIEMY,
YCTaHABIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIUI0, MHEHUE;

MIPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTEeMaTUYECKOTO
o0BbeKTa, SABJICHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SIBJIICHUSMH, IPOIIECCAMMU;

CaMOCTOSITETLHO (GOPMYIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOIEHUS, MCCIIEIOBAHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJTyYEeHHBIX PE3yNIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKXKE BBIJABUIATH
MIPEATNOIO0KEHNS O €r0 PA3BUTHUN B HOBBIX YCJIOBHSIX.

Pa6Gora c nnopmanmeii:

BBISIBIIATH NepUIUThl WH(POpPMAIMU, JaHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a]1a4H;

BBIOWpaTh  MHGOPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIN3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POpPMAIHIO, IPEACTABISITH €€ B pa3InuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJIEKHOCTh uH(bOpMaITIH 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Vuusepcanohvie  KOMMyHUKamueHwvle Oelicmeus,  obecneuugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVUATOUUXCSL.
Oomenue:

BOCIIpUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHUH C
YCIOBUSIMHM U LEJISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)aTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M IUCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUS IO
XOJy peLIeHUs 3a7a4i, KOMMEHTUPOBATh IOJYYE€HHBIN pe3ybTaT;

B X0l 00CYX/I€HHU 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYXAaeMOIl TEMBI,
npoOJIeMBl, pelIaeMoi 3ajaun, BEICKa3bIBATh UJIEU, HAIIEJICHHBIE HA MIOUCK
pElIeHUs; COMNOCTaBISATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMANIOra, OOHAPYKUBATh Pa3IMYME U CXOJCTBO MO3ULMUH; B
KOppeKTHOU (hopme popMynrpoBaTh pa3HOIIACHUsl, CBOU BO3PAKEHUS;
OpENCTaBIsATh  pe3yjbTaThl  pelIeHus  3aJaud,  OKCIEPHUMEHTA,
UCCJIEIOBaHUs,  TNPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C YUETOM 3aJa4 NMPE3EHTALMH U OCOOCHHOCTEN ayAUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHUMAThb W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHJHOW U
WHJIMBUAYaJIbHOU paOOThl MPU PEIICHUHN YUeOHBIX 3a/lay; MPUHUMATh 11€J1b
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, paclpeaenaTh BUAbl padoT, JOroBapUBaThCA, 00CYKAATh MPOLECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYykK1eHHs], OOMEH MHEHU,
«MO3TOBBI€ IITYPMBI» UM WHBIE); BBINOJIHATH CBOIO YacTb palbOThl M
KOOPAVUHUPOBaTh CBOU JIEUCTBUSL C JPYTUMH 4ICHAMU KOMAaH/JbL;
OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa B OOUIMU MNPOIYKT MO KPUTEPUSIM,
c(hOpMYITMPOBAHHBIM Y9aCTHUKAMHU B3aMOICHCTBHUS.

Yuusepcanonvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue CMbICI08bIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IJIAaH, AJITOPUTM PEIICHUs 3aJauH, BEHIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEMIEHUN C YUETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJa/JIETh HaBbIKAMHM [IO3HABaTENbHOM pedJeKkcud Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIMTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;



BIQJIETh CIIOCOOAMH  CAMOTIPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3yJibTaTa pelICHUsI MATEMATUYECKOU 3a1a4u;

e TIIPEABHUJAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B [ECATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIGHMBATh COOTBETCTBHE pE3yJibTaTa I U YCJIOBHUSIM, OOBSICHSTH
OPUYUHBI JTOCTUKEHUSI WIM HEIOCTUKEHHS pPE3yJIbTATOB JACSITEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KJJACC

OnepupoBath MOHATUSIMHU: TOYKA, MPSIMas, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX TPH PEIICHUU
T€OMETPUYECKUX 3a]1aY.

OnepupoBath MOHATHSIMU: MMAPATIICTLHOCTh U MEPIIEHIUKYISIPHOCTh MPSMBIX
Y TIOCKOCTEM.

KnaccudummpoBate B3aMHOE pPACTONIOKEHHE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSAMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJja,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTIiia; rpajaycHas Mepa
JIBYTPaAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA M HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MIPABUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAHHHKOB (MHMpaMUja; TpHU3Ma,
IPsIMOYTOJILHBIN Mapaliiesienurne, Kyo).

KnaccudummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAHHUS  JUIs
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOIPAHHUKHW; TPABUIIbHbBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TapaJlIeIeTUIEC b ).

OnepupoBath MOHATUSMU: CEKYIAs JIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI IOCTPOSHUS CEUYEHUH, UCTIONB3YsT METOJI CIIC/IOB.

Ctpoutrb ceyeHUsT MHOTOIPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHUJ
CBepXy, cOOKY, CHUBY.

Pemrate 3a1a4n Ha HAXOXKJEHUE TEOMETPUICCKUX BEJIMYUH MO 00pasiam HiIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MAaTeMATHUYECKUX 3a7a4 Ha BBIUMCICHUE PACCTOSHHA MEXKIY JABYMSI
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS TTPSMBIMHU.



PemaTh 3a1aun Ha HAXOXKJICHUE T€OMETPUUYECKUX BEJIIMYMH 1O 00pa3lam Win
aNropuTMaM, INPUMEHSAS U3BECTHBIE AHAJIUTHUYECKUE METOABl IIPU PEIICHUU
CTAaHJAPTHBIX ~MATEMAaTHMYECKUX 3aJa4 Ha  BBIYMCICHUE YIVIOB  MEXIY
CKPCIMBAIOIIMMUCSA TNPAMBIMH, MEXIY IMPsAMOM M  INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUTOMIAAN MTOBEPXHOCTEH MHOIOITPAHHUKOB (TpU3Ma,
nupaMpja) ¢ T[pUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOIIEHHUS MEXIy
IUIOIIA/IIMU TIOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPUHU; LIEHTP, OCh U IIJIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAaX.

[IpumenaTs reomerpuueckue (aKTbl Uil PEUIEHUS CTEPEOMETPUUYECKUX
3a71a4, MPEAIoJIararoluX HECKOIbKO LIaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/laHbl B IBHOU (opMme.

[IpuMeHATs  NpocTENIIME NOPOTrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAllMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKA3HHU, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallUM W IIPUMEHATh HU3YYEHHBIC IIOHATUA B IPOLIECCE IIOUCKA PEIICHUSA
MaTeMaTH4YeCcKu CHOpPMYIUPOBAaHHOM MpOOIEMBbl, MOJAEIUPOBATh PEATbHbBIE
CATyallUM Ha s3bIKE TI'C€OMETPHUM, WCCIEH0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MMOHATHI M TEOPEM, almapara aareOpsl; pemarhb
IIPAKTUYECKUE 3aa4U, CBSI3aHHbBIEC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TOHATHIMH: [HIWHIPUYECKAsT TMOBEPXHOCTh, OOpa3yroIIHe
MWIMHAPUIECKON  TIOBEPXHOCTH,  IMWJIWHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH TOBEPXHOCTH, KOHYC; c(peprueckasi TOBEpXHOCTD.

Pacno3naBats Tema Bpamienus (UIMHAP, KOHYC, cdepa | map).

OOBSICHATH CITOCOOBI MTOTYUYEHUS TE BPAIICHHUSI.

Knaccudummpoats B3auMHOe pacronoxeHne chepsl U MIOCKOCTH.

OnepupoBath MOHSATUSMU: MAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIIO, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruucnsate  0o0BEMBI M MUIOMIAAM  TOBEPXHOCTEH  Tel  BpalieHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.



OnepupoBaTh MOHATUSMHM: MHOTOTPAaHHUK, BIHUCAaHHBIK B cdepy u
OMHCaHHBIM OKO0JI0 cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeJO
BpalLlEHUsI.

BbruncnsTe COOTHOLIEHUS MEX]y IJIOAASMH MOBEPXHOCTEH M 0ObEMaMu
MOJIOOHBIX TETl.

N3o6paxarh u3yyaemble (UIypbl OT PYKM M C NPUMEHEHHMEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) JIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢quryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, HWHTEpPHpPETUPOBaTH U IpPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha yepTexax H
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JEHCTBUSL  CIOXKEHUS BEKTOPOB, BBIYMTAHHUSA BEKTOPOB U
YMHOKEHHUS BEKTOpPa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJat0T.

[IprMeHATH IpaBWIIO MapajuIeJIeNUIIe1A.

OnepupoBath NOHATUSIMU: JEKAPTOBBI KOOPJMHATHI B POCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIy
BEKTOpaMH, CKaJIIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJSIPHOE MPOU3BEIACHUE, pAaCKIaAblBaTh BEKTOpP 1O ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBarh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT.

[IpumeHnsaTh TeoMeTpuueckue QakTbl JUIsl PEHICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, MPEeANOIaratonMxX HECKOIbKO IIAaroB PEIICHHs], ECU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pewate mpocreiiline reoMeTpuyYecKrUe 3a/ayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKa3aTeabCTBO MATEMATHYECKUMX OTHOUIEHUH H
HaXO0XKJIEHUE T€OMETPUYECKUX BEJIMYUH MO 00pa3liaM WK aJropuTMam, IpUMEHsIs
U3BECTHBIE METO/IbI IPH PEUIEHUH CTAHIAPTHBIX MATEMATUYECKHX 3a/1a4.

[IpumeHsATe mpocTellline NpOrpaMMHBIE  CpPEJICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaUTH HpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HH, PACIIO3HABATH [IPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONYy4YEHHBIE 3HAHWSA HA IMPAKTUKE: aHAIM3UPOBATh PEATBHBIE
CUTyallUH W NPHUMEHSATh HU3YyYCHHBIE IOHATUS B INPOLECCE IOMCKA PELICHUS
MaTeMaTU4YeCKu CQHOPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATH pEalIbHbIC



CATyallMM Ha S3bIKE T€OMETPHM, WCCIEI0BATh IOCTPOCHHBIE MOJIEIA C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHIA B TEOPEM, arrapara aiareOpsbl; perarh
IIPAKTUYECKUE 3a]]a4H, CBSI3aHHbBIC C HAX0XKJACHUEM IT'€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 10
) [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEH
3 [TepnieHIUKYIAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 Yrasl MeXAy IPSAMBIMHU U TUIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO0BEMBI MHOT'OTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUECHHS], PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue

NpPorpaMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO0BEMBI Ten 5

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpenwue, 06obIICHME, 7 1

CUCTEeMaTH3alus 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTb, TIPOCTPAHCTBO.
[IpaBuna n3o0paxxeHus Ha pUCYHKaX:
1300paKeHMs IIIIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

Ilonsrus: IEePeCCKaromMreCs MmIOCKOCTH,
IepeCCKaromumecs npsamMasa 1 NJI10CKOCTh

IlonsTus: IepeCCKaroImureCs MMI0CKOCTH,
InepeceKarommecs npsaMas u JI0CKOCTh

3HaKOMCTBO C MHOT'OI'paHHUKAMU,
n300pa’keHre MHOIOIPaHHUKOB Ha
pHCYHKaX, Ha IPOSKIIMOHHBIX YepTeKax

HauanpHbie cBeieHus 0 KyOe ¥ TUpaMue,
uX pa3BEépPTKU U Mojenu. CeueHust
MHOT'OI'PAaHHUKOB

HavansHbie cBeeHUs 0 KyOe U MUpaMu/e,
UX pa3BEPTKU U Mojenu. CedueHust
MHOTOI'PaHHUKOB

TTonsTHe 00 aKCHOMATUYECKOM
MMOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX




[TousiTHE 00 aKCHOMATHYECKOM

8 IIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 00 akcHOMaTUYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsTHE 006 aKCHOMATHYECKOM

10 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOE pacnonoxeHue NpsiMbIX B

11 IIPOCTPAHCTBE: NIEpECEKaroInecs,
MapaJuIeIIbHBIE U CKPEIUBAIOIINECS
psiMble
[TapanienbHOCTh IPSIMBIX U IJIOCKOCTEH B

12 IIPOCTPAHCTBE: NapajuIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh IPSIMBIX U IJIOCKOCTEHN B

13 npoctpaHcTie: [lapamienbHOCTE IPSAMOMR U
IIJIOCKOCTH

14 VYTIIBI ¢ COHANIPABIEHHBIMU CTOPOHAMH

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE

16 VYron Mexay npsMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTh INIOCKOCTEN
NapajuIeIbHbIE IIIOCKOCTH

18 CBolicTBa napaieNbHbIX IJIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHbBIE (PUTYPBI

Ha IJIOCKOCTH: TCTpasap, Ky'6,




apaJiICJICIIUIIC A

20 IToctpoenue ceuennit

21 [TocTpoeHue ceuenunit
Kontponbnas pabora no teme "lIpsMble u

22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapannensHOCTh MPAMBIX U IUIOCKOCTEH"
[TepieHAMKYASIPHOCTH IPAMON U

23 TUTOCKOCTH: TIEPIICHANKYJISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [IpsimMble mapasienbHbIe U
MEePIEHIUKYIISIPHBIE K ITTIOCKOCTH

o5 [Ipsimble mapasnienbHbIe U
MEPIEHIUKYIISPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHIUKyIIpHOCTH NPSIMOUN U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema 0 npsAMoON NEepIEHIUKYIISIPHON
IIJIOCKOCTH

29 Teopema o npsAMoOU NepIEHAUKYISPHON
IIJIOCKOCTH

30 Teopema o npsiMOIl TTEPIIEH IUKYIISIPHOM
IJIOCKOCTH
[lepneHiuKynAp U HAKJIIOHHBIE: PACCTOSIHHE

31 OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TNIOCKOCTH

32 [lepnenuKynsp 1 HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKH OO0 IIJIOCKOCTH, PaCCTOAHUE OT




IIPSIMOM 10 TUIOCKOCTH

HepHeHI{I/IKYJ'IHp N HAKJIOHHBIC: paACCTOAHUC

33 OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TUIOCKOCTH
[lepneniuKynsap 1 HaAKJIIOHHBIE: PACCTOSIHHE

34 OT TOYKHU J10 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 TUIOCKOCTH

35 VYTIIbI B IPOCTPAHCTBE: YT O MEKAY
NPSAMOU U TIIOCKOCTBIO

36 JIByrpaHHBII yroi, TUHEHHBIN Yo
JIBYTPAHHOTO yIJia

37 JIByrpaHHbIi yrod, JMHEUHBIA YT Ol
JBYTPAHHOTO yIJla
[lepneH UK YISIPHOCTD IIIIOCKOCTEM:

38 MIPU3HAK MEPIECHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[TeprnieHAUKYASIPHOCTD IJIOCKOCTEH

39 MPU3HAK MEPIIEHANKYISIPHOCTH JBYX
IIJIOCKOCTEH
[lepnieH IUKYISIPHOCTD IIJIOCKOCTEM:

40 MIPU3HAK MEePIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o Tpéx nepreHnuKyIsapax

42 Teopema o TpéX mepreHIuKyIsIpax

43 Teopema o TpéxX MepreHIUKYIApax
Kontponbnas pabora no remam

44 "[leprieHIMKYISIPHOCTD MPSMBIX U

m1ockocTe" 1 "YTIbpl MeXAY IPSIMBIMH U




JIOCKOCTIMU"

45

IlonsTue MHOI'OIrpaHHHUKa, OCHOBHBIC
9JIEMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC
HEBBIITYKJIBIC MHOT'OT'PaHHUKH pasBépTKa
MHOTI'OrpaHHHUKa

46

[Ipu3ma: n-yronbHas npu3Ma; IpaHy U
OCHOBAHMS IIPU3MBI; IIpsMasi U HaKJIOHHAst
MIPU3MBbI; OOKOBasl U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, NpsMOyrOJIbHBIA
napajuleJenuIe U €ro CBOMCTBA

48

[Mupamuza: N-yroiapHas NUpaMUAa, TPaHU U
OCHOBaHHUE MUpaMU/Ibl; OOKOBaAs U MOTHAS
MTOBEPXHOCTh TUPAMU/IbL; TPABUIIbHAS U
yced€HHas mupamua

49

IIpaBunbHBIE MHOTOI'PAaHHUKH : TIOHATHE
MPaBUJILHOIO MHOTOI'PaHHUKA; IPaBUIIbHAS
MpU3Ma U NpaBujIbHas MUPaMHIa;
IIpaBUJIbHAS TPEYTOJIbHAS TUpaMUJia U
MIPaBUJIbHBIN TETPadIp; KyO

50

[IpencraBienue o NpaBUIbHBIX
MHOTOI'PaHHHUKAX: OKTadIp, HOJAEKa P U
HKOCA3IP.

51

CummeTpust B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIBHO TOYKH, ITPSMOU, INIOCKOCTH.
DJIEeMEHThl CAMMETPUH B TTUPAMHIAX,
MapasuiesienuIe1ax, IpaBUIbHbIX
MHOTI'OT'paHHUKAaX




Briunciaenue 31eMEHTOB MHOT'OI'PaHHUKOB:

52 R 1
péOpa, aAuaroHaiu, yribl
[Timomaas 60KOBOM MOBEPXHOCTH M TTOTHOM
53 MTOBEPXHOCTH TPSIMOH ITPU3MBI, TLTOMIAIb 1
OCHOBaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOI MPU3MBI
ITnomanp 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTH TIPABMIILHOM ITUPAMUIBI, 1
TeopeMa O TUIONIA U OOKOBOU MOBEPXHOCTH
YCEYEHHOM NTUPAMMIbI
55 Kontponbnas pabota mo teme 1
"MHororpaHHuku"
56 [TonsiTue 06 00BEME 1
57 O0BEM mUpaMuIbI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O06BEM mupaMuabt 1
61 O0BEM TPU3MBI 1
62 O0BEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 Kontponbnas pabora mo teme "O0bEMBI 1
MHOTOTpaHHHUKOB"
[ToBTOpeHME, 0000IIEHNE CHUCTEMaTH3AIUS
65 3HaHui. [TocTpoenue ceuenuii B 1
MHOTOTpaHHHUKE
[ToBTOpeHme, 0600IICHNE CHCTEMATH3AIIHS
66 3HaHUH. Berancienne pacCTOSHUN: MEXKIY 1

ABYMA TOYKaMH, OT TOYKHU 1O HpHMOfI, oT




TOYKH O INIOCKOCTHU, MCIKIY
CKpCIINBAIOIIUMUCS IIPAMBIMHUA

67 Hrorosas koHTponbHas paboTa

[ToBTOpEeHue, 0600IIeHNE CHCTEMaTH3AINS
3HaHUU. BprKciIeHne yrioB: MeXay

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXKITY
IPSIMOH M TUTOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEX/TY TNIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KIIACC

Ne i/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

Cdepa u map: neHTp, paguyc, 1uamerp;
IJIOIIA (b TTIOBEPXHOCTHU CQEPHI

B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTesIbHas INIOCKOCTh K
cdepe; miaomaas cheps

N3o0paxkenue cdepsl, mapa Ha
miockoctd. CeueHus mapa

[{unuHaprYeckas TOBEPXHOCTb,
oOpa3zyrolire MUIHHIPUIECKON
IMOBCPXHOCTH, OCh HHHHHHpH‘ICCKOﬁ
MOBEPXHOCTHU

Hunuaap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u och;
TJI0IA b OOKOBOW M MOTHOM
MTOBEPXHOCTHU

N300paxeHne NUINHAPA HA IIOCKOCTH.
Pazpéprka nunmunapa. CeueHus

IUIUHIPA (TTTOCKOCTHIO, MapauieIbHON
WJIHM IEPIICHAUKYIISIPHOM OCH LIUITUHAPA)

Konuueckasi moBepXxHOCTh, 00pa3yroIue
KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON TTOBEPXHOCTH




KOHYCZ OCHOBAHUC U BCPIINHA,

8 oOpasyromas U 0Ch; TUIOIIaab OOKOBOW 1
ITOJIHOM TTIOBEPXHOCTH
VY ceuéHHbIM KOHYC: 00pa3yrolue 1

9 BBICOTA; OCHOBAaHUS U OOKOBas
MTOBEPXHOCTh
N300pakeHre KOHyca Ha MIIOCKOCTH.
Pa3BépTka koHyca. CeueHust KoHyca

10 (TUTOCKOCTHIO, TTApATLIeTEHOM
OCHOBAHHUIO, U MJIOCKOCTHIO, MPOXOSIIEH
4yepe3 BEPIINHY)

11 Komb6unanust ten BpaiieHus u
MHOTOTPAaHHHKOB
MHOrorpanHuK, ONMCAHHBINA OKOJIO

12 cdepsl; chepa, BMcaHHAs B
MHOTOTPaHHHK WJIM B TEJIO BPALICHUS

13 [Tonsitre 06 00bEMe. OCHOBHBIE
CBOICTBa 00BEMOB TEN

14 O0bEM mIMHApA, KOHYCca

15 O0bEM mapa u miomaab cepsl
[Tono6HbIe Tea B MPOCTPAHCTBE.

16 CoOTHOIIIEHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEI

17 Kontponbnas pabdora o remam "Tena
Bpamenus" u "O6wembl Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO




21

Pasznoxenue Bekropa 1o Tpém
HEKOMIUIaHapHbIM BekTopaM. IIpasuio
napajuieenunea

22

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUN C
BEKTOpaMHU

23

[IpsimoyronbHas cuctemMa KOOpANHAT B
npocTtpancTBe. KoopanHatel BekTopa.
[Ipocreiimne 3a1a4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB

25

Brrunciaenue YIJIOB MCXKAY MIPAMBIMU U
IIJIOCKOCTAMMU

26

KoopanHatHO-BEKTOPHBIN METOI IPU
pEIICHUU TEOMETPUIECKUX 3a71ad

27

KonTtponbnas padora mo teme "BekTops
1 KOOP/IMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHmEe, 0000IICHNE U
cucreMartusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 0600IICHNE 1
cucremaruzanus 3HaHuii. OCHOBHBIE
¢burypsl, paxkThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHue, 0600IICHNE 1
cUCTEMATHU3aIMs 3HAHUN. 3amaun
TUTAHUMETPUHU ¥ METOJIBI UX PEIICHHS




[ToBTOpenue, o0o0IIEeHNE U

31 cUcTeEMaTHU3alMs 3HAaHUN. 3amaun 1
TUTAHUMETPUHU M METOJIBI X PEIICHHS
[ToBTOpEHue, 0600IICHNE U

32 cucreMartusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, paxkThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBas KOHTpoOJIbHAs paboTa 1

34 [ToBTOpEHME, 0000IICHNE U 1
CUCTEMAaTH3aINS 3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME







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

Marematuka: Anredpa 1 Hayajia MaTeMaTUYeCKOro aHaiusa, reometpus 10-
I1xmacc/ Aranacsa JI.C., bytycoBB.®,, Kagomiie C.b. u apyrue AximoHnepHoe
obmectBo «M3marenbcTBo «IIpocBemienne

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






