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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS JUIs
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMYy OOpa3oBaHUI0, U TpagulMid POCCUUCKOro 0oOpa3oBaHUSI.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIBTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJArOIITIXCS.

HEJN U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, (GopMUpoBaHUS (DPYHKIIMOHATHLHON MaTeMaTHYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M NPOLECCOB pPEAIbHOIO 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 MbILIUICHUS, HEOOXOJMMBIX [UId aJanTaluu B
COBPEMEHHOM OOILIECTBE.

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, (OPMUPYEMOE NPU H3YYEHHHM OO0Yy4YarOUIMMMCS
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 (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXEHUsI OKPYXKAIOIIEr0 MHpA, YCIOBHUE YCHEIIHOTO MO3HAHUS W aKTHUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHSAET pa3Hble BHUAbl y4€OHON M TPYJIOBOM NEATEIBLHOCTH,
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SBJISIETCSI OJHMM W3 TPO(ECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (opmMuUpoBaHHUS y OOYYarONIMXCs MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHuss — oOmieoOpazoBaTeIbHOE W OOLIEKYIBTYpHOE 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 MPUKJIIAHBIM UCTIOJIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOMTBH OOIIME MaTEeMaTHYECKUE YMEHHs, CBSI3aHHbIE
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKO, €clii B JalbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUECKUX
3HAHUAX B MPOPECCHOHATHLHON IS TENFHOCTH.

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 TPEICTABICHUS O TEOMETPHUH KaK YacTH MHPOBOM

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 SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YMEHHS pACIO3HABATh HA 4YEPTEX,axX, MOJEIIX H 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 M TeJlaX BPAIEHUS U UX OCHOBHBIMU 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  HWHTEUIEKTYyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;
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e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB M 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 i peleHUs IPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATD [TOJIyYEHHBIE PE3YJIbTaTHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U OIIpeIeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jady Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza MHPOBOJUTCS C OMOpPOMl Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MmuororpanHukmn», «lIpsiMbIe U IIOCKOCTHA B IMTPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
00y4eHUs Ha YPOBHE CpPEeTHEr0 OOIIEro 00pa3oBaHusl.

Conepxanne 00pa30oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
COOJII0/IEHNEM NMPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomeTpun orBoautcs 2 4yaca B Henento B 10 kiacce u 1 vac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.
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COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 aKCHMOMaTHYECKOM IOCTPOEHUM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosiaokeHWe IMpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajjielbHble W CKpeluBaromuecs mnpsamele. [lapamuienbHOCTE OPSIMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: MApAJUICJIbHBIE IMPSIMBIE B  IPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMON U IJIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: IapajuiebHble  IIOCKOCTH; CBOMCTBA
napajiebHbeIX IIockoctei. [lpocreiiiive mpocTpaHCTBEHHbIE (QUIYypbl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MNEPNEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O IpsAMOU
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  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKIIbIE
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 MUPaMU/Ibl; OOKOBAsI U MOJIHASI TOBEPXHOCTh MUPAMUbI; IPaBUIIbHAS U
yCeu€HHass MNHUpaMuja. OJEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOTOI'PaHHHUKH: TOHSTHE MPAaBUJIBHOIO MHOIOIPAHHMKA; MPABUJIbHAS MPU3Ma U
OpaBWIbHAs NUPaMHUAA; MPaBWIbHAS TPEyroibHAas NUpamMuAa M IPABUIbHBIN
TeTpa’ap; KyO0. IIpeacraBieHne O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

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

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE 24.09.24 06:09 (MSK) Ceptudukat E51970C1BFBF739F489422EFF9013CBF
"NOBEANHCKASA CPEAHAA OBLLEOBPA30BATEJ/IbHASA LUKOJIA", l'eoprny
MapviHa IMUTpWEBHa, ANPEKTOP




Boluucnenne 51€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHaM, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIONaJh OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O TMIomanau yceu€HHod mnupamunbl. [lonstue 006 o0bEMe. OOBEM
NUPaMU/IbI, IPU3MBI.

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

11 KVIACC

TeJia BpaleHust

Hunuuapuyeckas MOBEPXHOCTh, obOpasyroriue AJTUHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIPUYECKOM MOBEepXHOCTU. LlMnuHap: oOcHOBaHUS W
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 pacnonoxxenue chepbl U IIOCKOCTH; KacaTeslbHas MIIOCKOCTh 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.

[Tousatue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béMe
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 (MapajuiebHO W MEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJieTbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIIHHY), CEUCHHS
nrapa.

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 €
OPUMEHEHUEM TpaBUI JIEUCTBUKA C BekTopamu. IlpsiMoyronpHas cucrema
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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.
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IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOLLJIOMY W HAaCTOSIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCTOJIb30BAHUIO ATUX JOCTIKCHUN B JPYrUX HaykaxX, TEXHOJIOTHAX, chepax

SKOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:
OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTKEHUN HAYKH U JIEATSIbHOCTHIO
y4€HOTO; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOWUHUBOTO Oy IyIIETO.

JcTeTHYeCKoe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPHMMYHUBOCTHIO K MATEMAaTUYECKHUM aCTIEKTaM Pa3IMIHBIX BHJIOB HCKYCCTBA.

dusnyeckoe BOCMUTAHNE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTAHHE, COAJTaHCHUPOBAHHBIN PEKHM 3aHATHH H

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

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymier npodeccud U pealn30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE ILUIAHBI;
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TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa TPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMATBHOU
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 MO3HAHMA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pa3BUTUSL W 3HAYMMOCTH JJIsI Pa3BUTHUS I[IMBWIM3AIMU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO TMpeaMera
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarWuxcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE 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  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeurs B ¢aKTax, JAaHHBIX, HAOMIOJACHHUSIX U YTBEPKICHUSX;
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npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HCIIOJH30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHU 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJICHUS U BBIBOJIbL;

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

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJb30BAaTh BOIMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOTO HAOIIOJEHUS, UCCIEAOBAHMS, OLICHUBATH 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 AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1a4H;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
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:
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e BOCIHpUHUMATL U (GOPMYIHPOBATH CYXICHHUS B COOTBETCTBUH 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;

e B XO0/€ OOCYXXJIeHHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOM 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 hopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABIATH  pE3yJbTaTbl  PEIICHUS  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

e IIOHMMAaThb W  UCHOJB30BaTh  NPEUMYILIECTBA  KOMAHIHOM U
UHAUBUAYAJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a/1a4; TPUHUMATh LEb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e YYacTBOBaTh B IPyNHOBBIX (hopMax paboThl (00CyXAeHMS, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHUS.

3) Yuusepcanonvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranuszauus:

e COCTaBIISITh IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus
C YU4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TO3HABATEIHHOM pediekcuu Kak OCO3HaHUSs
COBEPIIAEMBIX JIEWCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca H
pe3yabpTaTa peuieHus MaTeEMaTUYECKON 3a1a4u;

e TIPEABHUJACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pE3yJIbTaTa AU U YCIOBHUSM, OOBICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CJCACTBHS W3 HUX TPHU PEIICHUN
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

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

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

Pacno3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHHMKOB (MHUpaMuja; NpuU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIIOHHBIE TIPU3MBbI, TTApAIIICIICTTUTIC IBI).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMsI
TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIUMHUCS TPSIMBIMH, MEXKIYy TPIMOM M  IUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.
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Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEH, 00bEMaMu MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

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

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PELLICHUN CTEPEOMETPUUYECKUX 3aau.

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

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TPUMEHATh W3YUYCHHBIE TOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOPEM, alrapara aareOpsl; pemarhb
IIPAaKTUYECKHUE 3a1a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

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

Pacnio3znaBaTh Tena BpauieHus (LWIHHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh MOHATUSMHM: MHOTOTPAaHHUK, BIOHUCAaHHBIK B cdepy H
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpallleHusl.

BbyncnsaTe COOTHOLIECHUS MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
0JIOOHBIX TEJl.
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N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUECHHUSI TEJ BPAILICHHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh  IEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUS BEKTOpPa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1a0T.

[IpumensTH MpaBUIIO Mapaieenunesa.

OnepupoBaTh MOHSATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPa, Yrol MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJCHUE BEKTOPA HA YUCIIO, YOI MEXIY
BEKTOpaMH, CKaJsIpHOE WPOW3BEIEHUE, pACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh TIOCKOCTh YPAaBHEHHUEM B JICKApPTOBOM CHCTEME KOOPAWHAT.

[IpumensaTs reomeTpudeckue (aKTbl IS PEUICHUS CTEPEOMETPUUECCKUX
3a]1a4, MPEANoIaralouX HECKOJIBKO MIAaroB PEUIeHHs, €CIIA YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pematp mpocreliime reoMeTpruecKkue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarp 3amaum Ha [0OKa3aTENbCTBO MAaTEMAaTHYECKHX OTHOLICHUN U
HaXO0XKJIEHUE TEOMETPUUYECKUX BEIMYUH M0 00pa3iiaM WK aaropuTMaM, IpUMEHSI
M3BECTHBIC METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTp mpocCTEHIIME NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMUOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3aau.

[IpuBoauTH MpUMEpPHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B NpUpOJE U
’KU3HU, paClIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpyuMeHATh MONyYeHHbIE 3HAHUS Ha MPAKTUKE: aHaJU3UPOBATh peallbHbIC
CUTyallud W TPUMEHSATh H3yUEHHBIC MOHATHUA B TPOIECCE MOHMCKA PEIICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyalldM Ha S3bIKE T€OMETPHUM, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX OHATHI U TEOpeM, arnmapaTa anreOpbl; peiaTh
IPaKTUYECKUE 33a]]a4l, CBA3aHHbBIE C HAXOKJICHHUEM F€OMETPUUECKUX BEIIMYHUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bu6munoreka [JOK
L Brezettie B crepeometpiio 10 https://m.edso0.ru/1c209e37
[Ipsimble 1 MIIOCKOCTH B MPOCTPAHCTBE. bubmuotexa [{OK
2 . 12 1
[TapajutenbHOCTB NPAMBIX U IUIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepneHUKyYJIAPHOCTD IPSIMBIX U 12 bubmmnorexa [IOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bub6munoreka [JOK
4 1 1
VYrasl MexAy IpSMBIMU U TUIOCKOCTSIMU 0 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Muororpatiiitii 11 ! https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
6 OOBEMEI MHOrOTPaHHHKOR o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHHUSI, PACCTOSIHUS U YIJIbI 4 1 Bubmorexa [JOK
pere: P 7 https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 5 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3ieioB U TeM nudposbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [[OK
Tena ppaieus 12 https://m.edso0.ru/1c209e37
N bubnuoreka [JOK
OOBEMEL TER > ! https://m.edso0.ru/1¢209e37
BexTophs!l 1 KOOpAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorera [OK
P P poctp https://m.edso0.ru/1c209e37
[ToBTOpenue, 0600IICHHE, 7 1 bu6mmoreka [{JOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacon DJIEeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
OCHOBHBIE TIOHSTHUSI CTEPEOMETPHUU:
TOYKa, IpsIMasi, MII0CKOCTh,
npocTpancTBo. [IpaBuia
I/ISO6TI;)KCHI/I}I Ha pHc Kax: 1 bubmorexa [JOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHHSI TUIOCKOCTEH,
HapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
[ToHaTHs: epecexkarommecs
MJIOCKOCTH npe eceKaromecs npsmas 1 bubamorexa LIOK
> 6P P https://m.edsoo.ru/2d8a9c99
U TUTOCKOCTh
[Tonsarus: nepecexaronmecs
TJIOCKOCTH, TIEPECEKAIOIIHECS MpsiMast 1 bubmmorexa IIOK
- 11eP p https://m.edsoo.ru/db685e73
U TUIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKaMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 bubnnoreka [HOK
PHUCYHKAaX, Ha MIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTeKax
HavansHbie cBeneHus o kyoe u
nUpaMujie, UX pa3BEPTKU U MOJIEIH 1 bubamorexa LIOK
P > 1% DASBED ' https://m.edsoo.ru/b30dff38
CeueHMsI MHOTOIPaHHUKOB
bubnuoreka [JOK
HauanpHbIe cBeieHHs 0 KyOe 1 1 1

https://m.edsoo.ru/3d8ffd32

LA LA
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NUPAMHUJIE, UX Pa3BEPTKU U MOJIENIH.
CeveHuss MHOTOTpaHHUKOB

ITonsiTre 00 aKCHOMATHYECKOM

7 IIOCTPOEHUHN CTEPEOMETPHUN: aKCHOMBI 1 bubnuorexa IIOK
P p TpaH: https://m.edsoo.ru/0cc5cafe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
IMousaTHE 00 aKCMOMATUYECKOM
8 IMOCTPOEHHUHU CTEPEOMETPHU I : AKCUOMBI 1 bubmnorexa [OK
P peoMETpHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS U3 HUX
ITonsarue 00 akCHOMATHYECKOM
9 IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBL 1 bubnnorexa I[OK
P p TP https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBUS U3 HUX
ITonsTre 00 aKCMOMATHYECKOM
10 IIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI 1 bubmorexa HOK
p p ThuH: https://m.edso00.ru/258fc245
CTEPEOMETPHUH U CIIEJICTBHS U3 HUX
B3anMHoOe pacrionokeHue npsMbIX B
11 IIPOCTPAHCTBE: NEPECEKAIOINECS, 1 bu6mmoreka LIOK
napajielbHbIE U CKPELIUBAIOIINECS https://m.edso0.ru/1a2520f6
TPsIMBIE
[TapaienbHOCTD PSAMBIX U
TJIOCKOCTEH B MMPOCTPAHCTBE:
12 napasuiesibHbIE IPsIMbIEC B 1 bubmorexa [JOK
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MaPAUICTLHOCT TPEX
TIPSIMBIX
[TapajyenbHOCTD NPAMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTBE: 1 bubnmoreka [HOK
[TapannenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubnuoreka LJOK
14 VYTIIBI ¢ COHANpaBICHHBIMHU 1 1

https://m.edsoo.ru/9f4071b9
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CTOpOHaMU

15 VYron Mexay npsiMbIMU B 1 bubnmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron mexay npsMpIMHU B bu6nunoreka [JOK
16 1
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaniaenbHOCTh MIIOCKOCTEM: 1 bubamnoreka [HOK
MapasuiebHbIE IIOCKOCTH https://m.eds00.ru/2e18f255
18 CaoiicTBa napamienbHbIX JIOCKOCTEN 1 bubamorexa LIOK
P https://m.edso0.ru/e504d656
IIpocreiimue npocTpaHCTBEHHbIE
19 q)ir bl Ha nnoI::Koclin' TeTpad 1 bubamorexa LIOK
P  TETPAD, https://m.edsoo.ru/4a28dc02
KyO, napajuiejenumnes
. bu6mmoreka [JOK
20 Hocrpoertne cexerit 1 https://m.edso00.ru/1d434d0f
N bubmuoreka [[OK
21 Hoctpoenne ceuernuit ! https://m.edsoo.ru/ec26fe5d
KonTtponbhas pabora o Teme
2 "IIpsiMbl€ U MIIOCKOCTH B 1 1 bu6mmoreka LIOK
npoctpancTie. [lapaienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U MIJIOCKOCTEH"
[lepneHANKYASIPHOCTD NPSIMOM U
23 HJI(I;)CKO(‘i‘I/I'};[e lj'ICH WK 1;1;1 HBIC 1 bubmmorexa IIOK
- HIEPHCHMIY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 ITpsimble napasienbHbIE U 1 bu6mmoreka [IOK
MEePIECHINKYIISIPHBIE K TIJIOCKOCTH https://m.edso0.ru/0ac11c95
25 [Ipsmbie mapannenbHble U 1 bubnunoreka LHOK
MEPIECHINKYIISIPHBIE K TIJIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak neprneHuKyIspHOCTH 1 bubaunoreka LHIOK
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IIPSAIMOU U INIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Tpu3Hak neprneHuKyIIpHOCTH 1 bubnmoreka [IOK
MPSIMOM U TNTOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o psiMoi 1 bubnmnoreka [HOK
MEPIEHANKYIISIPHON TIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o psiMoit 1 bubamnoreka [HOK
MEPIECHANKYIISIPHON TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsmoit bubnmnoreka LIOK
30 - 1
NEPHEHINKYISAPHON IIIOCKOCTU https://m.edso0.ru/7d18834b
[TeprieHAUKYNSAP U HAKIIOHHBIE:
31 a(iTOHiI/IeYOT ”I[)O‘H(I/I 0 TUIOCKOCTH 1 butmorexa LIOK
P f[ ’ https://m.edso0.ru/33c477d3
paccTosiHue OT MPSIMOK JIO TUIOCKOCTH
[leprnieHIuKyNAp ¥ HAKIOHHBIE:
32 a(iToslfmeYOT quKH 0 TUTOCKOCTH 1 bubmmorexa [IOK
p VH ’ https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOH 10 TIOCKOCTH
[leprieHIUKYNAp ¥ HAKIOHHBIE:
33 ag():To;IiHeyOT IT)quI/I 0 TJIOCKOCTH 1 bubamorexa LIOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOK JI0 TUIOCKOCTH
[TeprieHIUKYIISAp ¥ HAKIIOHHBIC:
34 a(iTOﬂHI/IGYOT IT)quI/I 0 TUTOCKOCTH 1 bubmmorera [IOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosHUE OT MPSIMOH 10 TIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOJI MEXKAY 1 bubnuoreka [IOK
MIPSIMOM M TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JByrpaHHbIi yroi, JUMHEHHBIA Yo 1 bubamnoreka [HOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBbIil yroi, JMHEUHBIA YTroi 1 bubnmnoreka LIOK
JBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed
38 [TeprieHANKYIAPHOCTD MIIOCKOCTEH: 1 bubamnoreka [IOK
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MPU3HAK MEPIEHAUKYISIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3

IIOCKOCTEH
IMepneHIUKYIIPHOCTH IIOCKOCTEMH
39 I §3Ha1<ﬂ neyneg UKYJIAPHOCTH JIB 1 Brbmiorexa OK
P Up AHEYIAD ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTENR
IlepneHMKyJIApPHOCTD IIOCKOCTEH
40 MIPU3HAK NEPHEHINKYISIPHOCTH JIB 1 bubmnorexa [{OK
p vp FHKYIAP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 TeopeMa 0 TPEX HEPIEHANKYIISIPAX 1 bubmorexa LOK
p p PHCHAMKYTAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX HEPIIEHINKYIIIPAX 1 bubnuorexa [OK
P p PHCHMKYTAP https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TPEX HEPIEHIUKYIISIPAX 1 Bubmaorexa ITOK
p PEX HCPHCHANKY AP https://m.eds00.ru/9f246736
KontponbHas pabora 1o remam
44 "TleprneH IUKYISIPHOCTD MPSMBIX H 1 1 bubmuoreka [IOK
mIockocTe" u "YTibl MEXIy https://m.edsoo.ru/5b971ef3
MNPSIMBIMH U TUIOCKOCTSIMU"
[ToHsITHE MHOTOTPaHHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBITYKIILIE 1 bubmorexa LOK
yia y1<" https://m.edsoo.ru/2d24e873
MHOT'OTPAaHHHKH; pa3BEPTKa
MHOT'OTPaHHHKA
[Tpu3ma: N-yrompHas IpuU3Ma; TPaHU U
OCHOBaHMS IIPU3MBI; TIpsiMast U bubnmnoreka [HOK
46 1
HaKJIOHHAs! TPU3MBbI; OOKOBas https://m.edsoo.ru/b4ad63ad
MIOJTHAS TIOBEPXHOCTH MPU3MBI
47 [Tapaytenenunen, NpsMOyrOJIbHBIN 1 bubaunoreka LIOK

napauieJICIMIIC 1 €ro CB MCTBa

https://m.edsoo.ru/8a7be6383
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48

[Tupamupa: N-yronbHas TUpaMHA,
T'PaHM ¥ OCHOBAaHHE ITHPaMU/IbI;
OOKOBas M MOJHAs TOBEPXHOCTh 1
NUpPaMU/IbL; TPABUIIbHAS U yceuEHHAs
nupamMuza

Bbub6nunoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBMIIbHBIE MHOTOTPaHHHKH
MOHSITHE TTPABHILHOTO
MHOT'OI'paHHMKA; IPaBUIIbHAS ITPU3Ma
W TIpaBUJIbHAS MMUPAMH/IA; TPABUIIbHAS
TpeyroibHasi MupaMuaa u
IIPaBWIbHBIN TETpa’Ip; KyO

Bbub6nunoreka [JOK
https://m.edso0.ru/074c8865

50

IIpencrasienue 0 npaBUIbHBIX
MHOI'OI'paHHMKAX: OKTa3JIp, 1
JOJEKadIp U UKOCAIP.

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMmMeTpusi B TPOCTPAHCTBE:
CUMMCETpPUA OTHOCUTCIIBHO TOYKH,
MPSMOM, MIIOCKOCTH. DIEMEHTHI
CUMMETpHUU B IUPAMUJIAX,
napaujiCiicnnmincaax, MpaBuJIbHbBIX
MHOT OIpaHHHMKaX

Bbub6nunoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Bruncienne pi1eMeHTOB
MHOTOI'PaHHHMKOB: pEOpa, AMaroHaIH, 1

YTJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM TIOBEPXHOCTH IIPSIMOU
IIPU3MBI, IUIOIIAb OCHOBAaHUM, 1
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAIMOU NPU3MBI

bu6munoreka [JOK
https://m.eds00.ru/37d84157

54

[Tnomane 60KOBOM MOBEPXHOCTH U 1

bubnuoreka [TOK
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[IOBEPXHOCTH IIPABUIIBHOU https://m.eds00.ru/5603e30b
MUPaMHU/JIbL, TEOpEMa O TUIOIIAIU
OOKOBOI1 TOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 Konrponbnas padora no reme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuoreka [JOK
56 Honsrue 00 odneme https://m.edso0.ru/7ad0020b
N bu6mmoreka [IOK
> OObEM mpamh el https://m.eds00.ru/235171b3
n bubnuoreka [JOK
58 OOnem mpamh et https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOpEM mupamm eI https://m.eds00.ru/79¢10312
" bu6muoreka [JOK
60 OObEm mHpamu et https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEM MpH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
2
6 OObEm mpusMEI https://m.edso0.ru/1e053890
N bu6munoreka [JOK
63 0
OOBEM [IPHIMEL https://m.eds00.ru/482d3f51
64 KontponbHas pabora o reme bubnunoreka LIOK
"OOBbEMBI MHOTOT'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IICHIE
65 CHCTEMAaTHU3allus 3HAHHH. bubmuoreka [{OK
IToctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTDaHHHUKE
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[ToBTOpeHnue, 06001EeHE
CHUCTEMaTU3ALMS 3HAHUM.

66 Brerunciienue pacCTOSHUN: MEXKIY 1 bu6mmoreka [IOK
JBYMS TOUKaMH, OT TOUKH J0 IPSIMO, https://m.edsoo.ru/f7792ba9
OT TOYKH JO TUNIOCKOCTH, MEXKITY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
bu6mmoreka [JOK
67 Hrorosast koHTpOLHAT padoTa ! https://m.edso00.ru/b9146bcO
[ToBTOpenue, 06001EeHE
cucTeMaTu3alus 3HaHU.
BrrunciieHue yrioB: MEx/I
68 CermHBaromeHc;I npﬁML};MH, 1 Bubmaorexa ITOK
. https://m.eds00.ru/56765e8b
MEXy IPSIMOH U TIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXITY
TIJIOCKOCTSMH
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontposbubie | IlpakTHyeckue p
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Cdepa u map: ueHTp, paguyc,

1 WaMeTp; TUTOIAIh TTIOBEPXHOCTH 1 bubmorexa [TOK
A TP TUTotan P https://m.edsoo.ru/0341bc2b
cepsl
BsanmMHuoe pacrionoxxenue cepol 1

bu6mmoreka [JOK
2 IUIOCKOCTH;, KacaTeabHasl MITOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans chepol

3 N3o00pakenne cepsl, mapa Ha 1 bubnunoreka LHOK
riockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckast MIOBEPXHOCTD,

4 00pa3yoIne UIHHIPHIECKOMN 1 bubnmoreka [HOK
MOBEPXHOCTH, OCh IIMJIMHAPUIECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Humuaap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yIoias u och; 1 bubnuoreka [IOK
Iomaas OOKOBOM U ITOJTHOMN https://m.edso0.ru/1886216
MIOBEPXHOCTH
N300pakeHre MIMHIpa Ha
iockocTH. Pa3Béprka numuHpa.

6 CeueHus IMIUH pa (HHOCKOCTII:IO 1 bubmmorera [IOK

H . P ’ https://m.edso0.ru/016e25¢eb
napasuieIbHON WK
NEPIICHIUKYISIPHONU OCH IIAITUHAPA)
bubnuoreka [JOK
7 Konunueckasi moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yrolire KOHUIeCKOH
MIOBEPXHOCTH, OCh M BepUIMHA
KOHUYECKON MTOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepIINHA,

bubmuoreka [[OK

8 06pa3yl?maﬂ H OCb; oW 1 https://m.edso0.ru/897dd3b2
OOKOBOI U MOJTHOM MOBEPXHOCTH

0 | scons conommmmntoromn |1 Eatmmorera LIOK

’ https://m.edso0.ru/1468bab3
MIOBEPXHOCTh
N3o0pakenune KkoHyca Ha
mIockoctu. Pa3BépTka KoHyca.
Ceuenus KoHyca (TUIOCKOCTHIO, bubnmnoreka [HOK

10 . 1
MapajuieIbHOM OCHOBAHHUIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, MPOXOAIIEH uepe3
BEPIITUHY)

11 KomMOuHanwms Ten BparieHus u 1 bubnunoreka LHOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCAHHBIA OKOJIO

12 cdepsr; chepa, BEcaHHAas B 1 bu6mmoreka [IOK
MHOI'OTPaHHUK WJIA B TEJIO https://m.eds00.ru/0b136158
BpalleHUs

13 [TousTe 06 00bEMe. OCHOBHEIS 1 bubmuoreka [{OK
CBOICTBAa 0OBEMOB TET https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OOBEM HRpa, KOHyCa ! https://m.edso0.ru/5513d87b
. bubmuoreka [JOK
15 OOpém mapa u momas chepe! 1 https://m.edso0.ru/d189bde2
16 [TogoOHBIE TENa B MPOCTPAHCTBE. 1 brtmorexa LIOK

https://m.edsoo.ru/810cfleb

L EASS AL RN A A A A ]
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CoOTHOILLIEHUS MEKy TUIOMIAASIMHU
MOBEPXHOCTEH, 00hEMaMu
MOIOOHBIX TEJI
17 KonTponbnas padota no remam 1 1 bubamnoreka [HOK
"Tena Bpamenus" u "O6bemMbl TEN" https://m.edsoo.ru/4a33a8ab
BexTop Ha MJI0CKOCTH U B bubnmnoreka LIOK
18 1
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnunoreka [JOK
19 C 1
FIOMCCHTHE 1 BEFITTAHE BEKTOpos https://m.edso0.ru/23f4f089
bu6mmoreka [JOK
20 YMHO)KCHHE BEKTOPA HA HHCIIO L https://m.edsoo.ru/dee379eb
Pasznoxenue BekTopa 1o TpéM
21 HEKOMILJIaHAPHBIM BEKTOpaM 1 brbamorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuito mapasuienenumnena
Pemenne 3amga4, CBSI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JEHCTBUM C 1 bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 IIPY PEIICHUU TeOMETPUICCKUX 1 brbmmorexa LIOK
PHP P https://m.edsoo.ru/d3alfe30
3aa4
[IpsmoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. 1 bu6mmoreka [IOK
Koopaunarsl Bextopa. [Ipocreitmue https://m.edso0.ru/48db7058
3a/1a4yu B KOOpJIMHATAX
o5 Yron Mexay BEKTOpaMH. 1 bubaunoreka LHIOK
CkansipHOe IpOU3BEEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucienue yrios Mexay 1 bubaunoreka LIOK
IPSAMBIMH U TUIOCKOCTSMHU https://m.edsoo.ru/8efbe78e
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KonTponbnas pabota mo Teme
27 "BeKTopbl 1 KOOPMHATHI B 1 1 bubmorexa [TOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600IICHNE 1
28 cucreMaTu3anus 3Hanuil. OCHOBHbIE 1 bubnmoreka [HOK
(burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, 0600IICHIE 1
29 cucreMaTtu3anus 3Hanuii. OCHOBHbIE 1 bubnuoreka [JOK
¢burypsl, GpaxkThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IUTAHUMETPUH
[ToBTOpenue, 0600IICHIE 1
30 CHUCTEMaTHU3alMs 3HaHUU. 3a1auun 1 bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEHME, 0600IICHUE 1
31 CHUCTeMaTH3aIus 3HaHWK. 3a/1auun 1 bubmuoteka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEHME, 0000IICHUE 1
cucreMaru3anus 3HaHuil. OCHOBHBIE bu6munoreka [JOK
32 1
(burypsl, paKThl, TEOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTepEeOMETPUU
bubnunoreka [JOK
33 HroroBast KoHTpoNbHAs paboTa 1 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IICHIE 1 1 bubmmoreka ITOK
CcUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOI'PAMME
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