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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 JUYHOCTHOTO
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 WAEAJbHOT0, XapaKTepe OTPaKEeHUs
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 MbILIUICHHUS, HEOOXOAMMBIX [UIsl ajanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecledrBaeT BO3MOYKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAY4YHON HAIIPaBICHHOCTH, TAaK U T'YMAHUTAPHOM.

Jlormueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHUHU 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 3aa4 €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 ObITUA, (opMma
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 KA4eCTB, 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 0a30BOM
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 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 oopazoBanusi. Takum o0pa3zoM, oOydaronigecss 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
ry00OKo, €cii B JalbHEWIIEM 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 gBiIsitoTCS:

e (opMupOBaHHME 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 pa3Hble SBJICHUS OKPYKAOIIEr0o 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 (QopmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSITHSIMH 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
F€OMETPUM: 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
Ir€OMETPUYECKUN almapar Uil PpeleHus IPAKTUKO-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 ONPEAEIEHHBIM 00pa3oM opraHu30BaHHasi paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanoutenue oTAaETCs HAJSAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, 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 00pa3oB M  3aJa4 Ha  ONEpPUPOBAHUE
IpoCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaeprKaTelbHble TUHUH 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
oOy4YeHHs Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusI.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISIIOCH MOCJIEI0BATEIBHO 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 YYEBHOM 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  cTepeoMmeTpun. Touka, mOpsAmas, 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 IPOCTPAHCTBE: MApaUIeJIbHbIE IPSMBIE B IPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: IapajuiebHble  IIOCKOCTH; CBOMCTBA
napajiebHeIX IIockoctei. [Ipocreiiiine mpocTpaHCTBEHHbIE (UIYyphl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MNEPHNEHAUKYISIPHOCTH MPSMOKW 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 IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIblE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [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 NUPaMHUAA; NPaBWIbHAs TPEyroibHas NUpaMUAa M IPABHIbHBINA
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 CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IPaBUIbHBIX MHOTOI'PAHHHUKAX.



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 TMOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHON MHPAMUIBI,
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 MOBEPXHOCT, obOpazyroliue UJTUHIPUIECKON
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 KOHUYECKOU moBepXxHOCTH. KOHyC: oCHOBaHME U BepilnHa, 00pa3yromias
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 pacnonoxkenue cepbl U MIOCKOCTH; KacaTedbHas MIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3o0paxeHue Te BpallleHus Ha TIOCKOCTH. Pa3BEépTka UIMHIpA 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
OpsIMOYTOJIBHOTO Tapajuielenunena u ciueActBus u3 He€. OO0OBEM UUIMHIIPA,
koHyca. O0BEM mrapa 1 miomaas chepsl.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAJSIMHU
MOBEPXHOCTEH, 00bEMaMH TIOT0OHBIX TElL.

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 4KCIIo. Pa3nokeHue BEKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapauienenunena. Pemienue 3amay, CBSI3aHHBIX €
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema



KoopauHat B ImpocrtpaHcTBe. Koopaumuartel Bektopa. I[lpocreimme 3amauu B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKJaHCKOM UJICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

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

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKHUX 3aJ1a4 MAaTEMATUYECKON HAIPABICHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON 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(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKAd M MaTEMAaTHYECKON KyJIbTypOMl Kak CpEICTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

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

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpyJcamowe2o  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs]  MOHSATWW; YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

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

e BBIABISATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;

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

e BBIOMpaTh cmoco0 perieHUs ydyeOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(GbopMynHpoBaTh BOMPOCHl, (PUKCUPYIOUIUE MPOTHUBOpPEUHE, MpodiIemy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SBJICHMS, NPOLECCA, BbBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHUE MPOLIECCA, A TAKKE BbIIBUTAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHGOOPMAIMIO W3  HWCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
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 NMHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHHUsI; COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JIpYyTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCIIEIOBAHUs,  TPOEKTa;  CaMOCTOSITeNIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCMU.
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 JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELHICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WJIM HENOCTMIKEHUS PE3YyJIbTATOB JESATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KIJIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, MPSAMasi, IIOCKOCTb.

[IpuMeHATh, aKCHUOMBI CTEPEOMETPUU U CIEJACTBUS W3 HUX MPU PEIICHUU
F€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
1 TIOCKOCTEH.

KiaccudunupoBats B3aMHOE PACIOIOXKEHHE IPSAMBIX M INIOCKOCTCH B
MIPOCTPAHCTRE.

OnepupoBaTh NOHATHSMM: JBYTPaHHBIM yTOJ, TPaHW JBYIPAHHOIO Yria,
pedpo IBYrpaHHOTO YIUIAa; JUHEWHBIM YIroJl JIBYTPaHHOTO yrja; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MNOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBINA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, MPAaBUILHBI MHOTOTPAHHUK.

Pacno3HaBaTe OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MHUpaMuia; IpU3Ma,
IPSIMOYTOJIbHBIH MMapalie/Ienurie], Kyo).

Kiaccudunupopathb MHOTOT'PaHHUKH, BBIOMpas OCHOBaHUS TS
Kinaccupukanuy (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHMKH, ITPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbBIC U HAKJIOHHBIC TIPU3MBI, TTapajlIeIICITUIICIbI).

OnepupoBaTh MOHATUSIMU: CEKYIIAsl MIIOCKOCTh, CEYUEHUE MHOTOTPAHHUKOB.

OOBSCHATH TPUHITUIIBI TIOCTPOCHUS CEUYESHUM, UCTIOIB3YS METOT CIIE/IOB.

Ctpouth Cc€UY€HUs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBIMOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEHKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ
CBepxy, cOOKY, CHUBY.

Pemate 3agaun Ha HaXO0XJEHWE T€OMETPUUECKUX BEJIMYUH 110 o0pasiiaM WK
aIrOpuTMaM, TMPUMEHSSI HW3BECTHBIC AHAJIUTHYECKUE METOJbl MPHU PEIICHUU
CTaHJAPTHBIX MaTEeMaTUYECKUX 3aJlay Ha BBIYMCICHUE PACCTOSHUM MEXKIY TBYMSI
TOYKaMHU, OT TOYKM JIO TPSMOM, OT TOYKU [JO TIUIOCKOCTH, MEXIY
CKPEIUBAIOIIUMHUCS TTPSIMBIMHU.

Pemats 3agaun Ha HaAXOXJEHNWE T€OMETPUUECKUX BEJIMUMH MO oOpasiiaM Win
QIrOpuTMaM, TMPUMEHSSI HW3BECTHHIC AHAJIUTHYECKUE METOJbl TpPHU pPEIICHUU
CTAHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJady Ha  BBIYMCJIICHUE YIVIOB  MEXIY
CKPCILUBAIOIIUMHUCS  TPSIMBIMH, MEXKIYy TMPSIMOM U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, JIBYTPaHHBIX YTJIOB.



Boruucnsate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAX.

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

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOOMTE HpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTU4YeCcKu C(HOpMYyIUpPOBAaHHON MpOOIEMbl, MOJAEIUPOBATh peallbHbIC
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM F€OMETPUYECKUX MOHATUI U TEOpeM, armnapara ajareophl; penaTh
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATHUSAMHU: LWIMHAPUYECKas MOBEPXHOCTh, 0Opa3yroImune
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

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

OOBACHATH CLIOCOOBI IOMYYEHUS T BPAILICHUS.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

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

Boruncnsate  00bEMBI M MJIOIAQAM  TOBEPXHOCTEH TENm  BpalleHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpAIICHMUS.

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



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

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0ObEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

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

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHHSI BEKTOpa Ha YUCIIO, 0ObACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenunesa.

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPaMH, CKAIIIPHOE IIPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMM, CKaJSIPHOE MPOM3BEACHUE, PpACKIAJbIBAaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTh TeoMeTpuueckue QakTbl sl PEHICHUS CTEPEOMETPUYECKHUX
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 J0OKa3aTeNbCTBO MATEMATHYECKHMX OTHOLICHHM W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOABI IIPY PELIEHNUN CTAHJIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKHUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIM3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb M3YYEHHBIE IIOHATHA B MPOLECCE IIOMCKA PEIICHHUS
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyallud Ha sA3bIKE TI'€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IIPAKTUYECKHUE 3a1a4H, CBA3aAHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEIINYHH.



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 ctepeoMeTpuio 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 [TIPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckne
padoTbI

JlaTa
H3y4YeHHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHbIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTb, TIPOCTPAHCTBO.
[IpaBuna n300paxeHus Ha pUCYHKaX:
1300paKeHMs IIIIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

05.09.2023

Ilonsrus: IePeCCKaromurecs MmI0OCKOCTH,
MEpeCCKarmurecs npsamMasa 1 NJI10CKOCTh

07.09.2023

IlonsTus: NMEepECCKAroImureCs IMI0CKOCTH,
InepeceKarmmecs npsamMas U JI0OCKOCTh

12.09.2023

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

14.09.2023

HauanpHbie cBeieHHs 0 KyOe ¥ TUPaMHJIC,
uX pa3BEpPTKU U Mojenu. CeueHus
MHOT'OI'PAaHHUKOB

19.09.2023

HauanbHble cBeeHus o KyOe U nupamu/e,
uX pa3BEPTKU U Mozenu. CeueHuns
MHOTOTPaHHHKOB

21.09.2023

TTonsaTHE 00 aKCMOMATUYECKOM
MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

26.09.2023




[TonsiTrie 06 akCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTCPEOMETPHUH U CIICACTBHS U3 HAX

28.09.2023

TTorsTHe 00 aKCHOMATUYECKOM
MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX

03.10.2023

10

[TonsiTrie 06 akcHOMATHUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUU U CIICJICTBUS U3 HUX

05.10.2023

11

B3anMHOE pacnonoxeHue NpsiMbIX B
IIPOCTPAHCTBE: IEPECEKAIOLIUECS,
HapajJiesIbHbIEe M CKPEIUBAIOIINECs
IIpsIMBIE

10.10.2023

12

[TapanienbHOCTh IPSIMBIX U MJIOCKOCTEHN B
IIPOCTPAHCTBE: NapauIeIbHbIE IPSIMBIE B
MIPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX
MIPSIMBIX

12.10.2023

13

[TapamienpHOCT NPSMBIX U IJIOCKOCTEN B
npoctpadcTie: [lapamienbHOCTs TPAMON U
IIJIOCKOCTH

17.10.2023

14

Ve ¢ COHAITPaBJICHHBIMH CTOPpOHAMU

19.10.2023

15

VYron Mexay npsMbIMU B IPOCTPAHCTBE

24.10.2023

16

Yron MCKAY NPAMBIMHA B ITPOCTPAHCTBE

26.10.2023

17

[TapamienpHOCTb INIOCKOCTEN
IapajuleIbHbIE IIOCKOCTH

07.11.2023




18

CaoiicTBa napaienbHbIX IJI0CKOCTEN

09.11.2023

[Ipocreiimue npocTpaHCTBEHHbIE (GUTYPBI
19 Ha TUTIOCKOCTH: TETPadIp, KyO, 14.11.2023

napaiesenure|
20 [TocTpoenue ceuenuit 16.11.2023
21 [Toctpoenue ceuenunit 91.11.2023

KonTtponbnas padora mo teme "[Ipsmbie u
22 TIJIOCKOCTH B TI HCTBE.

HJ;::HZZJILHOCI;EC;E:M;X il IockocTei" 23.11.2023

[lepnieH IUKYIISIPHOCTD IIPSAIMOM U
23 Eggzz;::z T ;‘IeepHeH,I[I/IKYJI}IpHBIe IpsIMbIE B 98.11.2023
24 [IpsiMble mapasnienbHbIE U

MEePIEHIUKYIISIPHBIE K MITIOCKOCTH 30.11.2023
o5 [IpsimMble nmapasienbHbIE U

MEPIEHIUKYIISIPHBIE K IIJIOCKOCTH 05.12.2023
26 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U

TJIOCKOCTH 07.12.2023
97 [Ipu3Hak nepneHauKyIIpHOCTH MPSIMOHN U

IJIOCKOCTH 12.12.2023
28 Teopema o npsiMOI TIEPIIEHIUKYIISIPHOM

IIJIOCKOCTH 14.12.2023
29 Teopema o npssMoON NepIEH UK YISPHON

IIJIOCKOCTH 19.12.2023
30 Teopema o npsiMoii IepIECHIUKYISPHOM




IIJIOCKOCTH

21.12.2023

31

[leprieHAMKYISAp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHue OT IPSIMOM /10 TIOCKOCTH

26.12.2023

32

[lepnieHauKyNsIp ¥ HAKJIIOHHBIE:
paccTosiHUE OT TOYKH J0 INIOCKOCTH,
paccTostHUE OT MPSAMOM 10 IIOCKOCTH

28.12.2023

33

[leprieHAMKYISAp U HAKIIOHHBIE:
paccTosHue OT TOYKHU A0 IIIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

09.01.2024

34

[IeprieHaUKYISIp ¥ HAKJIIOHHBIE:
paccTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH

11.01.2024

35

VYIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MIPSIMOM U TUIOCKOCTBIO

16.01.2024

36

JIByrpaHHBIi yroJ, JUHEUHBIA Yroa
JBYTPAHHOTO yria

18.01.2024

37

JIByrpaHHBII yroJ, JUHEUHBIA Yroi
JBYTPAHHOI'O yrja

23.01.2024

38

[lepnieH UK YISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

25.01.2024

39

[lepneHIMKyYISIPHOCTB MIIIOCKOCTEM:
IIpU3HAK IEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEH

30.01.2024

40

[TepneHAUKyYISIPHOCTD IIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTU IBYX
IJIOCKOCTEN

01.02.2024




41

Teopema 0 TpéX nepreHIuKysapax

06.02.2024

42

Teopema 0 Tpéx nepreHIuKysapax

08.02.2024

43

Teopema o Tp€x meprneHIuKyIIpax

13.02.2024

44

KonTponbhas pabora no remam
"IlepneHIMKYJISPHOCTD MPSMBIX U
IockocTe" u "YTibl MEXAY NPAMBIMA U
IJI0CKOCTAMU"

15.02.2024

45

IlonsTue MHOT'OIrpaHHHUKa, OCHOBHEIC
OJICMCHTLI MHOI'OI'PAHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTI'OI'PaAHHUKH pa3BépTKa
MHOTI'OrpaHHHUKa

20.02.2024

46

[Ipu3ma: n-yronbHas npu3Ma; 'paHy U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HaKJIOHHAst
IpU3MBbI; OOKOBas U MOJHAsI TOBEPXHOCTh
MIPU3MBI

22.02.2024

47

[Tapannenenumnen, NpaMOyroJIbHBIN
napajuleJenuesl ¥ ero CBOMCTBa

27.02.2024

48

[Inpamua: n-yronapHas nupamMuia, rpaHu
Y OCHOBaHUE NMUpaMubl; O0KOBas U
IIOJIHAs [IOBEPXHOCTh MUPAMUIBI;
IIPAaBUJIbHAS U YCEUEHHAS IMPAMUIA

29.02.2024

49

HpaBI/I.]'H)HI)Ie MHOT'OI'paHHHUKU: [TIOHATHUEC
MPpaBHUJIbHOI'O MHOT'OI'paHHUKA,
IIpaBUJIbHAA IIpU3Ma U IIpaBUJIbHAA
nupamMuja; npaBujibHas TPECyrojbHas

05.03.2024




NUpaMyU/ia ¥ MPaBUIIBHBINA TETpasp; KyO

50

[IpencraBneHre 0 MPaBUIBHBIX
MHOTOIpaHHHMKAX: OKTadJIp, JOJACKadIp U
UKOCadIP.

07.03.2024

51

CummeTpust B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIBHO TOYKH, IPSMOM, INTIOCKOCTH.
DJIeMEHTHI CUMMETPHUH B TUpaMuIax,
napasuiesienuIeax, IpaBUIbHbIX
MHOTI'OT'paHHUKAaX

12.03.2024

52

Boruncnenue 31€MeHTOB MHOTOTPaHHHUKOB!
pEOpa, nuaroHaau, yrisl

14.03.2024

53

[Tnommane 60KOBOI MOBEPXHOCTH M MOJIHOMN
MOBEPXHOCTH MPSAMON MPU3MBI, TIJIOIIA/Ib
OCHOBaHMi1, TeopemMa 0 OOKOBOI
IOBEPXHOCTHU MPSIMOU MPHU3MBbI

19.03.2024

54

[Tnomanb 60KOBOI MOBEPXHOCTH U
MTOBEPXHOCTHU MPABUIILHOM MUPaAMUIBI,
Teopema O TIIoMA I OOKOBOM
IMOBEPXHOCTU YCEYEHHOU MUPAMUIBI

21.03.2024

55

KonTponbnas padora no reme
"MHororpaHHuku"

02.04.2024

56

TToustue 00 00BLEME

04.04.2024

57

O06BEM mupaMu bt

09.04.2024

58

O0BEM TUpaMuIbI

11.04.2024

59

O06bEM upamMuIbl




16.04.2024

) 1
60 O0BEM upaMubl 18.04.2024
61 O06BEM pU3MBI 1 93.04.2024
62 O06BEM pu3MBbI 1 95 04.2024
63 O06BEM pHU3MBI 1 30.04.2024
64 Kontponbnas padora no reme "OO6bEMBI 1
MHOTOTPaHHHUKOB" 02.05.2024
IToBTOpeHue, 0000IIeHNEe CUCTEMAaTH3AIHS
65 3HaHu#. [locTpoeHne ceueHuii B 1 07.05.2024
MHOT'OIpaHHHKE
[ToBTOpeHme, 0000IIEHNE CHCTEMaTH3AIUS
3HaHUU. BbIYKCIIEHNE PACCTOSHUN: MEXKIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOM, OT 1 14.05.2024
TOYKH JI0 THIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMHUCS PSIMbIMU
67 Wrorosast koHTpoIbHAs paboTa 1 16.05.2024
IToBTOpeHue, 0600IIeHNEe CUCTEMATH3AIHS
3HaHUU. BpIYKCIIEHNE YIII0B: MEXIY
68 CKpCIIII:IBaIOHH/IMI/ICSI MPSIMBIMU, MEXKTY 1 91.05.2024
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEX]y IIIOCKOCTAMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




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

N300paxenne NUIUHAPA Ha TIIOCKOCTH.
Pazpéprka nunmunapa. CeueHus

IUIUHIPA (TTTOCKOCTHIO, MapauieIbHON
WJIHM IEPIICHAUKYIISIPHOM OCH LIUITUHAPA)

Konnueckast moBepXHOCTb, 00pa3ylomme
KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON TTOBEPXHOCTH




KOHYCZ OCHOBAHHUC 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
MHOrorpasHuK, ONACAHHBINA 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 MEXTY TUIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEI

17 Kontponbnas pabdora o remam "Tena
Bpamenus" u "O6bembl Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO




21

Pasznoxenue Bekropa 1o Tpém
HEKOMIUIaHapHBIM BeKkTopaM. 1IpaBuito
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

KonTtponbsHas padora o reme "BekTopsl
1 KOOP/IMHATHI B IPOCTpaHCTBE"

28

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

29

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

30

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




[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

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



JIOKYMEHT MOAMWCAH SMEKTPOHHON NOAMUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHMUE "CAKJ10B-BALLICKASl CPEQHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LLUKOJIA" CAPMAHOBCKOIO MYHULIMMNAJIbHOIO PAMOHA PECNYBJINKWU
TATAPCTAH, Xagves Anma3 Pawutosuy, JUPEKTOP

23.11.24 11:18 (MSK)
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