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HOACHUTEJBHASA 3AIIMCKA

PabGouass nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcst 10 —11 kmaccoB pa3pabotana Ha ocHoBe DeaepaibHOTO
rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CpeHero ooiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpPeOOBaHHM, TNPEIBABIAEMbIX K
MaTEeMaTUYECKOMY OOpa30BaHHWIO, U TPATUIUNA POCCUUCKOTO 0Opa3oBaHMS.
Peanuzanus mporpaMMbl 00ecriedMBaeT OBJIAJICHUE KIIFOUEBBIMU KOMITETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJIi CaMOPA3BUTUS U HEIMPEPHIBHOTO 00pa3OBaHMS,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO U TIO3HABATENFHOTO pPAa3BUTHS
JUYHOCTH O0YYarOLIUXCS.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHusl OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX M
IPEIMETHBIX PE3yJIbTaTOB OO0y4YeHHsS T€OMETPUHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (opMUpPOBaHUS (YHKIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX NUCIHIUIMH. Pa3zButre y oOydarommxcs
MPABUIbHBIX TMPEJACTABICHUN O CYIUIHOCTH U MPOUCXOXKJICHHUH T€OMETPUUECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKeHUS
MAaTEMATUYECKOM HAYKOW SBJIEHUM M IPOLECCOB PEAIBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HayK U POJIM MaTEeMAaTUYECKOI0 MOJICIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalyd B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBisieTcss OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOO0ecrneyrMBaeT BO3MOXXHOCTh HU3YYEHHS Kak
JUCHUIUINH €CTECTBEHHO-HAYyYHON HANPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIUICHUE, (HOPMUPYEMOE TPU H3YUYEHHH OOyYarolUMUCs
MNOHSATUWHBIX OCHOB T€OMETPHUH U OCTPOCHUH LIEMIOYKHU JIOTUYECKUX YTBEPKICHHI
B XOJI€ pEeUIeHUS TeOMETPUUECKUX 3a/lady, YMEHHE BBIJIBUTAaThb U OINPOBEPrarhb
TUIIOTE3bl HEMOCPEJACTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTHU U3 Kypca (HU3HUKHU.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00acCTIX AEATENbHOCTU 4esoBeka. OpueHTalusi 4eloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COLMAIBHOTO ObITUS, (Qopma
OTPAKEHUS OKPY>KAIOLIET0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEMUHSAET pa3HbIE BUABI yUYEOHOW W TPYAOBON EATEITHHOCTH,
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SBJISIETCSI OJHUM W3 TMPO(ECCHOHATBLHO BAaXKHBIX KAaueCTB, MOJTOMY aKTyajbHa
3amaua (opmMupoBaHus y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PA3HOBUJIHOCTH OOPa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B
MOJTrOTOBKE K MPAKTUYECKOU JEATEIbHOCTU 10 MHOTUM HaIPaBIICHUSIM.

Ilens ocBoenmsi mporpamMmbl ydeObHOro Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0OyueHHss — o00I1eo0pa3oBaTeibHOE U OOIIEKYJbTYPHOE pPa3BUTHE
oOyvaronuxcst  4yepe3  OoOecriedeHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
VCIIOJIb30BAHUSL CHUCTEMAaTHUYECKMX TE€OMETPUYECKUX 3HAHUA U JIEUCTBUH,
crenu@UUHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO TPOJOJIKEHUST 00pa30BaHus
0 CTICIIMAIBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpPOBHE TNpeAHA3HAuYeHa s
00yyYaroIMXCsl CPEIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHECHUI
Ha YpOBHE OCHOBHOTro oO1iero odpa3zoBanusa. Takum oOpa3zom, oOyuaromiuecs Ha
0a30BOM YpOBHE JOKHBI OCBOUTH OOIIME MAaTEMAaTHUYECKHWE YMEHUS, CBSI3aHHBIC
co crnenupuKod TEOMETPUH U HEOOXOAWMBIC JUIsl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO OoJiee
rIyOOKO, €clii B JlajJbHEHIIIEM BO3HHKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HaHUSAX B MPOGECCHOHATBHON e TETHHOCTH.

JlocTHKEHUE 1M OCBOCHHSI TPOrpaMMbl OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3ajay. [IpHOpUTETHHIMM 3aJayaMH OCBOEGHHMS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kjaccax sBISIFOTCS:

e (QopMupoBaHue TMNPEACTABICHUS O TEOMETPUU KaK YACTH MHUPOBOU

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHue NpPEACTABICHUS O MHOTOTPAaHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (¢opMupoBaHHE yMEHHUsI paclo3HaBaTh Ha YEpPTEkKax, MOJCIIX U B
peaJbHOM MUPE MHOTOTPAHHHMKH U TeJla BpallleHuUs;

e OBJAQJICHUE METOJAMH PEIICHUS 33]a4 Ha MOCTPOCHUS HA U300PaKCHHSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  33j]1ay;
dbopMupoBaHHE YMEHHUS TPOBOJIUTH  HECJIOXHBIE JOKa3aTeIbHbIE
paccyXkIeHuss B XOJI€ pEIIEHUs CTePEeOMETPUYECKHX 3a7ad U 3aJad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BuTHE WHTEJIEKTYaIbHBIX U TBOPYECKUX  CIOCOOHOCTEM
oOydJaronuxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;
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e (opmupoBanue byHKIIMOHATBHON rPaMOTHOCTH, pEeNEeBaHTHOM
FEOMETPUU: yMEHHUE PpACIIO3HABaTh NPOSBICHHUS TIE€OMETPHUUYECKHUX
HNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYallHUsIX M MpPU U3YYEHUU IPYIruX y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HMX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh T€OMETPUUYECKUE MOJIEIH, TPUMEHSITh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPEelIeHUs MPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OLIEHUBATH MTOJIyYEHHBIEC PE3YIJIHTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro HW3y4YeHus 3a7ad, peIIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEAECIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NPOTEKaHNE MHTYUTUBHBIX IMPOILIECCOB, MOTHUBUPYET K
JNaJbHENIIEMY U3YYEHHUIO IIPEIMETA.

[Ipennourenue oTAAETCS HATISIHO-KOHCTPYKTUBHOMY METOJIy OOY4YEeHHUS, TO
€CTh TEOPETHUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTbH IPEIMETHO-
PAKTUYECKON NeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4dalquxcsi B Kypce CTEpEOMETPHM MPOBOJIUTCA 3a CYET pEIICHHs 3aJad Ha
CO3/IaHME  MPOCTPAHCTBEHHBIX OOpa3oB M  3aJad HA  ONEpPHpPOBAHHE
npocTpaHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCA C ONOPOW Ha
HarJIAIHOCTh, @ OIlEepUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HarJIAJHOCTH, MBICJIEHHOTO U3MEHEHUS €0 HCXOIHOTO COJIepKaHUS.

OcHoBHbIE copaeprkaresibHble TMHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTOpBI M KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHNE JTOTUUECKUX YMEHHM
pacupenensercs He TOJbKO IO COAEPKATEIbHBIM JIMHUSAM, HO M IO Trojam
00y4eHHUs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJibTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeles€HHbBIM 10 TrojJaM OO0y4YeHHUs,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4TOObI OBJIAJICHUE T'C€OMETPUUYECKUMU
NOHATUSAMHU Y HAaBBIKAMM OCYILECTBIBUIOCH IIOCIE0BATENBHO U IMOCTYNATENBHO, C
COOJIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4aroUIMXcs, pacHupss M
yrayOnsisi e€, o0pa3yst IpOYHbIE MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 daca B Hegemro B 10 kiracce n 1 yac B
Heneno B 11 kmacce, Bcero 3a niBa roja ooydenus - 102 yueOHbIX yaca.
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COILEPKXAHHUE YYEBHOTI' O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajulesibHble W CKpenuBaronmecs mnpsMsle. [lapamnenbHOCTP NPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IMapajulelIbHbIE IIPSAMBIE B  IIPOCTPAHCTBE;
NapaJIEIbHOCTh TPEX MPSAMBIX; NAPaUICIBHOCTh NPSAMOW M IUIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; YIOJ MEXAy MNpPSIMbIMH B IPOCTPAHCTBE.
[TapamtenbHOCTD IJIOCKOCTEM: rapasieabHbIe IIOCKOCTH; CBOKCTBA
napayyiebHBIX TuIocKocTel. [lpocreiimue mpocTpaHCTBEHHbIE (UTYpPHI  Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajienenunea; NoCTPOCHUE CEeYEHU .

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MApaUICIbHbIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK MEPIEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeEMa O MPAMOM
MIEPIICHIUKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIrOJ MEXKIy IPSAMOU H
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroJl, JIMHEWHBIM yroJl JBYIPAaHHOIO  yrIJa.
IleprieHIMKYIISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsAMOM 10  IUIOCKOCTH,  NpoeKuus  (Qurypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEH: TPU3HAK  NEPHEHAUKYISAPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYISAPAX.

MHororpaHHuKu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHu M OCHOBAHUS NPU3MBL; MpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
NIOJIHAS ITOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunen] u ero cpoucrsa. [Iupamupa: n-yrosibHas nupamuja, TPaHU U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U TOJIHASL TOBEPXHOCTh MUPAMUIbL; MPABUIIbHAS U
yceu€éHHasg MNHUpaMHAa. OJIEMEHTbl nOpu3Mbl W nupamuisl. [IpaBunbHBIE
MHOTOTPAHHMKU: IMOHATHE MPABUIBHOIO MHOIOTPAHHMKA; NPAaBWIbHASA IIPU3Ma U
IIpaBWIbHAS TMpPaMHUA; MPABUJIbHAS TPEYroJibHAs NHUpaMuAa W IPABUIbHBIN
TeTpasap; KyO. IlpeacraBneHne O NpaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp,
noaeka’Ip u ukocadap. CeyeHns NpU3Mbl U TUPaMULBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEINBHO TOYKH, IPSIMOM,
IJIOCKOCTU.  JJEMEHTHl CUMMETPMHM B NUpaMuJax, Mapajulesenunenax,
PaBUWJIbHBIX MHOTOTPAHHUKAX.
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Boluucienne 5J1€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiad, YIJIbI.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH TMPSMON TPHU3MBI,
IUIOIIAJb OCHOBAaHUW, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABUIBHOW MHUPaMUIbI,
TeopemMa o Tuiomanu yceu€HHoi mwpamuabl. [lonstue 00 o00béme. OOBEM
NUPaMU/JIbI, IPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

11 KUIACC

TeJsia BpaleHus

[Hunmuaapuyeckast MTOBEPXHOCT, oOpasyromue ITATUHAPUIECKON
MOBEPXHOCTH, OCh IWJIWHIAPUYECKOW TOBEpXHOCTH. llunmuHap: OCHOBaHHS U
OOKOBas IOBEPXHOCTh, O0Opa3yrolias M OCh;, IUIOMIAJb OOKOBOM M ITOJHOM
TTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yionue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXHOCTH. KOHyC: OCHOBaHWE M BepIlnHa, 00pa3yrommasi
U OChb, IUIOMAAh, OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpa3yrolye 1 BBICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, ITUAMETpP; IUIOMATL MOBEPXHOCTH CHEpPHI.
B3anMHuoe pacnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
IJI0IA1b CEephI.

N3o00paskeHne Ten BpalleHus Ha TTOCKOCTH. Pa3BEépTka muinHIpa U KOHyCa.

KomOunamuu Ten BpalleHUss W MHOTOTPaHHUKOB. MHOTrOrpaHHuK,
OTMMCaHHBIA OKO0JIO cdephl; chepa, BNUcaHHAS B MHOTOTPAHHUK, WM TEJO
BpAIIICHMUSI.

[Tonsitue 06 06pEMe. OCHOBHBIEC CBOWCTBA 00BEMOB Ten. Teopema 00 00bEMe
IPsIMOYTOJILHOTO Tapajuienenurena u ciuenctBus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa u Tiomaab cQepsol.

[TonoGubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIy ILIOMAIIMU
MOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEJL.

Cedenus mwiMHApa (MapayieIbHO MU TEPHEHIUKYJISIPHO OCH), CEUCHHS
KoHyca (mapayuielbHO€ OCHOBAHHMIO U TIPOXOJAIIEE Yepe3 BEpIIUHY), CEUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ocKkocTH U B TpocTpaHcTBe. CII0KEHUE U BEIYUTAHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKCII0. Pa3iokeHne BeKTopa 1mo TpéM HEKOMILTaHAPHBIM
BekTopaMm. IlpaBunmo mapawtenenunena. Pemenue 3amgad, CBS3aHHBIX C
NPUMEHCHUEM TIpaBUI JEUCTBUU ¢ BekTopamu. [IpsmoyronpHas cucrema
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KoopauHaT B mpocrtpaHcTBe. Koopaunarel Bektopa. llpocredmme 3amaum B
KOOpAWHATaxX. YToJd MexIy BekTopamu. CKalspHOE MNPOU3BEACHUE BEKTOPOB.
Brruucnenue yriioB Mexy NPsIMBIMUA U INIOCKOCTMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI PU PEIIEHUH T€OMETPUUECKUX 3a]1a4.
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IINTAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIbTATbI

JIngyHOCTHBIE pe3yJbTAaThl OCBOCHHUS TIPOrpaMMbl Yy4eOHOTro TpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'paknanckoe BoCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00yJarOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOIO WJIEHAa POCCHUIICKOro oOIlecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PAZIUYHBIX CTPYKTYp, SBJICHUH,
nporeayp TpaxaaHCKOro ooimiecTBa (BBIOOPHI, ONPOCHI W TMp.), yMEHHEM
B3aUMOJICICTBOBATh C COLMAJIbHBIMM HWHCTUTYyTaMHM B COOTBETCTBHUM C UX
GYHKIIUSIME 1 Ha3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCHUICKON IPaXkTaHCKON MISHTUYHOCTH, YBAKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUMCKONW MAaT€MaTHKH, [IECHHOCTHBIM OTHOIIEHUEM K
TOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MATEMATUYECKOW HIKOJIBI,
K HCTOJIb30BAHUIO ITUX JIOCTHKCHHM B APYrUX HayKax, TEXHOJOTHIX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUS, JOTUYECKOTO ITOBEICHHS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHECHUEM JTOCTHKEHUN HAYKU U JAEATEIBbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYUBOTO OYAYIIErO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUpPY, BKJIKOYAsl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7ad4, pEIIEHHU, pacCykJIeHUN;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIWYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHMUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI MPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0e30macHOro o0pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTAaHUE, COATAaHCHPOBAHHBIA PEXKHUM 3aHATHH H

OTJIbIXa, peryisipHas dbusnueckas aKTUBHOCTb); bu3nuecKoro
COBEPIIECHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYIOJIOOUS; UHTEPECOM K
pasiuuHbIM  cepam  TPOPECCUOHATIBLHOM  JEATENIbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TPHIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peaqu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIaHbI;
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TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEW KU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PELICHUHU IMPAKTUYECKHUX 3a71a4 MATEMAaTUYECKOW HAIIPABJIECHHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTMYECKUX MpoOIieM;
OpPUEHTALIME HA NPUMEHEHUE MATEMATUYECKUX 3HAHUU I PELICHHS 3a1a4 B
0o0JIaCTH  OKpy’Karolel cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILLEH CPEBL.

IleHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKd M  OOINECTBEHHOW NPAKTUKHU, TMOHUMAHHEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl YeJIOBEYECKOW NESITEIbHOCTH, ITaloB €€
pa3sBUTUS W 3HAYUMOCTH JUIsI DPA3BUTHS LMUBUINA3ALKUU; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd W MaTEMAaTHYECKOM KYJbTYpOW Kak CPEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) M HCCIENOBATENBCKYI EATEIbHOCTh
WHJIUBUIYAJIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpamMMbl y4eOHOTO TpenMeTa
«MaremaTuka» XapaKTEpU3yIOTCI OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YTaMUESHbIMU 0eUCBUIMU.

1)  Vuusepcanonvie  noznaseamenwvhvie  Oeiicmsus,  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECCco8 obyyalowuxca (oceoenue
Memo008  NO3HAHUS — OKpYyCcamowje2o  Mupd;,  HPUMEHeHue  J102U4eCKUXx,
uccie0o8amenbCcKux onepayull, ymenuii pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBM:

e BBIABJSITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEMaTHUYCCKUX
OOBEKTOB, MOHSATUN, OTHOIICHUH MEXIy MHOHATHUSMU; (OpMyIHUpOBaATh
OMpeNeseHus]  MOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIA  MpPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS Al OOOOIIEHHS M CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTh U  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC W O0OIIue;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTuBopeunss B (akTax, JIaHHBIX, HAOIIOMECHUSX W YTBEPKICHUSX;
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npemsiaraTh ~ KPUTEPUM  JJI  BBIABJICHUS  3aKOHOMEPHOCTEH U
[IPOTHUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITENIEHO JI0KA3aTehCTBA MaTEMaTUIECKUX
YTBEPXKJIEHUU (MpsIMbIE U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CcHOCOO pemieHus: yueOHOHM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElICHUs, BBHIOMpaTh HauOoJIiee MOAXOMAIMNA C Y4IETOM
CaMOCTOSTEITLHO BBIJICTICHHBIX KPUTEPHECB).

Ba3oBble uccienoBaTeabckue 1eiicTBUSI:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKUM MHCTPYMEHT IO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOUIUME MPOTHUBOpPEUUE, MpoliIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpPMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEIILHO CILJIAaHUPOBAHHBIN AKCTICPUMEHT,
UCCIICIOBAHUE T[I0 YCTAHOBJIICHUIO OCOOCHHOCTEl MaTeMaTU4eCKOTo
o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSIMH, IMPOIECCAMM;

e  CaMOCTOSITEIBLHO (POPMYIUPOBATH 00OOIIEHUS W BBIBOJBI 110 Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MpOIlecCca, a TAKXKE BBIJIBHUIaTh
MIPEAMOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunopmanmeii:

e BBIABISITH ACPUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC W IS PEIICHUS 3a]1a4H,

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIN3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUJOB U POPM TIPEICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(GOPMAIIHIO, MPEJCTABIATh €€ B pa3IMIHbBIX (popmax,
WJUTFOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbOpMAaIIH 1o CaMOCTOSITEJILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vnueepcanvhvie KOMMYyHUKamueHble Oelicmeus, o0bOecneyusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOB 00YUAIOUJUXCAL.

OO0umenue:
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BOCIPUHUMATh M  (OPMYJIMPOBAaTh CYXKICHHSI B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IIO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH IMOJIYUYEHHBIN pe3ysbTaT;

B X07ie 00CY’KIeHH 3a]aBaTh BOIIPOCHI IO CYLIECTBY 00CYXK/1aeMON TEMBI,
po0JIeMBI, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HALIEJICHHBIC HA ITOMCK
pELIeHMs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXKICHUAMHU JPYrUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh paziIMuude U CXOACTBO MO3UIMIL; B
KOPPEKTHOH popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHWs  33Ja4d,  SKCIEPHMEHTA,
UCCJIEIOBAHMS,  TPOEKTAa;  CaMOCTOATENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 IPE3EHTALMU U OCOOEHHOCTEN ayTUTOPHH.

CoTpyaHuyecTBo:

3)

MOHMMAaTh W HCIOJB30BaTh  MPEUMYyIIECTBA  KOMaHTHOW U
WHIMBUIYATBHON pabOThI P pelIeHUN YIeOHBIX 3a/1a4; IPHHUMATH LEJh
COBMECTHOH JESITENbHOCTH, IUIAHUPOBATh OPraHMU3AlMI0 COBMECTHOM
paboThI, pacrpeneNnaTs BUABI paboT, JOrOBAPUBATHCS, 00CYKIATh MPOLIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUS HECKOJIBKHX JTFOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (00CykIeHUsI, 0OOMEH MHEHHIA,
«MO3TOBBI€ IITYpPMBI» U MHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl H
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JPYTUMH YJICHAMHU KOMAaHIBI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
cOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmaus, obecneuusarom

G opmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCMU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUHN C yYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIaACTb HaBBIKaMHU I03HABATEILHOU peq}HGKCI/II/I KaK OCO3HaHUu:A
COBCPIIACMBIX I[CﬁCTBHﬁ U MBICIIUTCIIBHBIX ITPOLECCOB, UX PE3YJILTATOB,
BJIaACTDb criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA  IIpomecCa H
pe3yiibTaTa pCIICHUA MaTEeMaTHUUYECKOM 3aJa4H,

nNpeABUACTL TPYAHOCTH, KOTOPBLIC MOTI'YT BO3HHUKHYTH IIpH PCIICHHUU
3aJlauyv, BHOCHUTL KOPPCKTHUBbBI B JACATCIBHOCTL Ha OCHOBC HOBBIX
O6CTOSIT6JII>CTB, JaHHBIX, Haﬁ,ﬂeHHBIX OIHI/I6OK, BBIAIBJICHHBIX TPYIIHOCTeﬁ;
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e OIIGHUBATh COOTBETCTBHE pe3yJibTaTa IeJIM M YCIOBUSM, OOBACHSTH
MIPUYHHBI JTOCTHXKEHUS WIM HENOCTMIKEHUS PE3YyJIbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBath NOHATUSAMU: TOUKA, NPSIMasi, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS M3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSMU: NMAPATIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
U IJIOCKOCTEH.

KnaccupuimpoBaTe B3aUMHOE pACHOJIOKEHUE IMPSMBIX U IUIOCKOCTEH B
IPOCTPaHCTRBE.

OnepupoBarh MOHATUAMM: JABYTPAHHBIA YTOJd, TpaHU ABYTPAaHHOTO YIJIA,
peOpo JIBYrpaHHOTO yTja; JIMHEWHBIM Yroji JBYIpPaHHOTO YIJa; rpajaycHas mepa
JBYTPAHHOI'O yIJIA.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHHUK, BBINYKIBIM M HEBBITYKJIbINA
MHOT'OIPAHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBIM MHOTOTDaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (MUpamMuza; MpuU3Ma,
IpsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccuduimpoBatb ~ MHOTOIpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUId
KJacCU(PUKAaUU (BBINYKJIbIE W HEBBINYKJIblE MHOTOIPAHHUKH; IPABUIbHBIE
MHOTOTPaHHUKH; NIPSIMbIE U HAKJIOHHBIE IPU3MBI, IapAJUICTICIUIE IbI).

OnepupoBath MOHATUSAMHU: CEKYIIAs IIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATD MPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO/ CJIEIOB.

CrpouTp ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CJIEOB, BBINOJIHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKHU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHHUBY.

Pemarp 3agaun Ha HaxOXKAEHUE T€OMETPUUECKUX BEJIMYMH O 00pa3liaM Uiu
QIrOpuTMaM, TPUMEHSS M3BECTHBIE AaHAJIMTUYECKHE METOJbl IpPH PEUICHUU
CTaHAAPTHBIX MATEMATHYECKUX 33/7a4 Ha BBIYUCIICHHE PACCTOSSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO0 TMpPsAMOM, OT TOYKM JIO0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMUCS MPSMBIMHU.

Pemate 3a1aun Ha HAXOXAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3iiaM WiH
aNropuT™MaM, MPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOJAbl MPHU PEIICHUU
CTaHAAPTHBIX MaTEeMAaTUYECKUX 337a4 HAa  BBIUMACIEHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCS TOPSIMBbIMH, MEXIY MpsIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.
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Boruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,
nupaMyia) ¢ T[pUMEHEHHEM (OpMYJ; BBIUUCIATH COOTHOIIEHUS MEXITY
IUIOIIAJIIMU TTOBEPXHOCTEHN, 00bEMaMu IOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YEpTexKax U
pUCYHKaXx.

[IpumensTh reomeTrpuueckue (GakTbl A PEIICHHS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IaroB PELIECHUs, €CIU YCI0BUS IPUMEHEHU
3a/1aHbl B IBHOM (hopMme.

[IpyuMeHsaTs MpoOCTEHIIME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEILIEHUN CTEPEOMETPUYECKUX 3aa4.

[IpuBOINTH NpUMEpPHl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B MPUPOJAE U
JKWU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh NOTYy4YEHHBIE 3HAHMWS Ha IIPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE ITOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEaAbHbIC
CUTyalluh Ha S3bIKE TE€OMETPUHM, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX OHATUI U TEOPEM, allapara ainreopspl; pemarb
NPAKTUYECKUE 33141, CBI3aHHBIE C HAXOXKIEHUEM I'€OMETPUYECKUX BEJIMYHH.

11 KITACC

OnepupoBaTh MNOHATUSIMH: UMWIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolIue
HUWIMHAPUYECKON  MOBEPXHOCTH;  LMJIWHAP,  KOHMYECKass  IOBEPXHOCTH,
oOpa3yrolre KOHHYECKOH TOBEPXHOCTH, KOHYC; c(heprudeckas MOBEPXHOCTb.

Pacno3naBath Tena BparieHus (IJIAHIDP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI TTOTYYSHUS TEJ BpAIICHUSI.

KinaccudunmpoBats B3auMHOE pacnoyioKeHue cepsbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIJIOM, OCHOBAaHKE HIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boraucnsate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEW  TEN  BpallCHWS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHUK, BIIMCAHHBIH B cdepy U
OTMHMCAaHHBIA OKOJIO cdepbl; cdepa, BONHCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAaICHMSI.

BbIYUCHIATE COOTHOIICHHSI MEXY IUIOLIAASMU MOBEPXHOCTEN U 00BEMaMu
MOI00HBIX TEIL.

MepenaH yepes Ananok 31.10.2023 08:47 GMT+03:00 / \

4c58¢94a-fc0a-4cal-91f7-b3bc695820ce | |::|1

CrpaHuua 13 n3 34 \

"/



N3o6paxaTs u3yyaemble (UIYypbl OT PYKH U C HPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEHKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
¢duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJl BpaIlleHUsI.

W3Bnekatb, WHTEPNPETHPOBATH U MNpPeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OnepupoBarth MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YUCIIO0, 00bACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATH MTPaBUIIO ApaJUICIICIIATIEA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXKIY
BEKTOPAaMHM, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOM3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJSPHOE IIPOU3BEACHHUE, pPACKIAAbIBATL BEKTOP II0 JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT.

[IpumensTh reomeTpuueckue (aKTbl A PELICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOJIAraroluX HECKOIBKO 11ar0B PELICHUs, €CJIU YCIOBUs IIPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pewars mpocreime reoMeTpuyecKue 3anadd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarep 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUW U
HAXO0XJICHUE TeOMETPUUECKUX BEIMUYMH MO 00pa3liaM WK aaropuTMaM, MpUMEHsIsI
U3BECTHBIE METO/IBI ITPY PELLICHUHU CTaHAAPTHBIX MaTEMaTUYECKUX 3a1a4.

IIpumenaTs mpocrediive OpOorpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1ay.

IIpuBOINUTH NpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKA3HHU, pACIIO3HABATH IIPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMy4YEHHBIE 3HAHWS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud U IPUMEHATh HU3YYCHHBIE IIOHATHUSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YecKu Cc(HOpMyJIMpPOBAHHOW MpoOJIEMbl, MOJETUPOBATh peajbHbIC
CATyallud Ha $A3bIKE TIEOMETPHUM, WCCIEAOBATh I[OCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM I'€OMETPUUECKHUX MOHATUN U TEOpEM, armapara aireopsl; pemarb
[IPaKTUYECKUE 3aa4U, CBA3AaHHbBIEC C HAXOXICHUEM I'€OMETPUYECKUX BEIUYHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounvecTBo 4yacoB
No HaumeHoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (LM (POBHIE)
Kontpoabubie  IIpakTuueckue
n/n MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoTbl padoTbl
BBenenue B crepeoMeTpurio 10 1 1 https://resh.edu.ru/subject/lesson/4756/start/
IIpsiMBbIE U INIOCKOCTH B .
NS | A ——— 12 1 1 https://resh.edu.ru/subject/lesson/6065/start/
pocTh - ap N https://resh.edu.ru/subject/lesson/6129/start/
MPSAMBIX U ITIOCKOCTEN
[leprieHAMKYASIPHOCTD MPSAMBIX U 12 1 3 https://resh.edu.ru/subject/lesson/4724/start/
MIJIOCKOCTEH https://resh.edu.ru/subject/lesson/4757/start/
Yrael MeXAy NPAMBIMU U 10 | 1
IJIOCKOCTSIMU
O06bEMBI MHOTOIPaHHUKOB 9 1 2 https://resh.edu.ru/subject/lesson/4904/start/
MHOTOIDAHHIKIL 1 0 ) https://resh.edu.ru/subject/lesson/6018/start/
P https://resh.edu.ru/subject/lesson/5443/start/
[ToBTOpEHME: CeueHNUs, PACCTOSAHUS 4 1 |
Y YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 63 6 11

I[TPOTPAMME
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11 KJIACC

KoaundecTBo yaconB
HanmeHnoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HUGpPOBHbIE)
Ne n/m Kontpoabnesie  IlpakTuueckue
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Tena Bpaienus 12 1 3 https://resh.edu.ru/subject/lesson/6300/start/
OOBEMEI TET 5 1 1 https://resh.edu.ru/subject/lesson/4910/start/
BekTops!l 1 KOOpAMHATEI B 10 | 1 https://resh.edu.ru/subject/lesson/5724/start/
IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/5723/start/
[ToBTOpEHME, 0000IICHNE, 7 0 |
CHCTEMAaTH3aINs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 14 3 6
ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

OCHOBHBIE TIOHATHSA

CTEPEOMETPHUU: TOUKA, MPSMasl,

IJI0CKOCTh, POCTPAHCTBO.
[IpaBuna nuzobpaxeHus Ha
PUCYHKAX: U300paKeHUsI
IJTIOCKOCTEH, MapajuieIbHbIX

MPSIMBIX (OTPE3KOB), CEPEIUHBI

oTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsTHA: nepecekaroniuecs
IJIOCKOCTH, NTEPECEKAIOIINECS
psiMasi U IJIOCKOCTh
[TonsTus: nepecekaroniecs
IJIOCKOCTH, NTEPECEKAIOIINECS
npsamad 1 mioCKOCTb

3HAKOMCTBO C
MHOI'OrpaHHUKaMU,
n300paxeHue
MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX
yepTekax

HavaneHbie cBeieHNs 0 KyOe u

MIApaMUJE, UX Pa3BEPTKU U
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moxenu. CeueHns
MHOTOTPaHHUKOB

HauaneHbie cBenenus o kyoe u
MUPaMHJIE, X Pa3BEPTKU U
monenu. CeueHus
MHOTOTPAaHHUKOB

[TonsATHE 006 aKCHOMAaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH:
aAKCHOMBI CTEPEOMETPUH U
CIIC/ICTBUS M3 HUX

ITonsATHE 006 aKCHOMAaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U
CIICICTBUS U3 HUX

ITousiTe 06 aKCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

10

11

Konrponsnas pabdora [lonsitue
00 aKCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U
CIIE/ICTBUS M3 HUX

B3anmHoe pacnionoxxenue
NPSAMBIX B IPOCTPAHCTBE:!
IIepECEKarOIIMNECH,
IapajuleIbHbIEC U
CKPEILLIMBAIOIINECS MTPSAMbBIE

https://resh.edu.ru/subject/lesson/6065/start/

12

[TapaniensHOCTb MPSIMBIX U

https://resh.edu.ru/subject/lesson/6133/start/
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IJIOCKOCTEN B IPOCTPAHCTBE:
NapajuleIbHbIC NPSMBIE B
IIPOCTPAHCTBE;
MapaJUIETIbHOCTD TPEX MPSIMBIX

[TapamenbHOCTB NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://resh.edu.ru/subject/lesson/6065/start/
[TapauienbHOCT IPSIMON U
IJIOCKOCTH

14 VYTIIIBI ¢ COHANPAaBIEHHBIMU
CTOPOHaMU

15 VYron Mexay npsMbIMU B
MIPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B
MIPOCTPAHCTBE

17 HapasnenbHoCTh M10CKOCTEH: https://resh.edu.ru/subject/lesson/6129/start/
napajJieibHble INIOCKOCTH

13 CaoiicTBa napamieabHbIX
IIJIOCKOCTEN
[Ipocreiimue

19 MIPOCTPAHCTBEHHBIE (PUTYpHI HA
IJIOCKOCTH: TETpa’ip, KyoO,
napajuiejenumnes

20 [ToctpoeHue ceuenunit

21 [Toctpoenue ceuenuit
KonrtponsHas padora mo reme

” "[IpsiMbIe ¥ TIJIOCKOCTH B

MIPOCTPAHCTBE.
[TapaniensHOCTb MPSIMBIX U
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23

24

25

26

27

28

miIockocTen"

[lepneHMKyYISPHOCTD NPSMOKN
U TUIOCKOCTH:
NIEPICHIUKYIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

[IpsiMble mapanenbHble U
NEePIEeHANKYIISPHBIE K
IUIOCKOCTH

[Ipsimble mapanienabHbie U
MePIEeHIUKYISIPHBIE K
MJIOCKOCTH

IIpusnak
MEPIEHAUKYJIIPHOCTH TIPSIMOU
U IIJIOCKOCTH

IIpusnak
MEPIEHAUKYIIAPHOCTH IIPSIMOU
U IUIOCKOCTH

Teopema o npsimoit
MEePIEeHANKYISPHOI
MJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/

29

30

TeopeMma o npsimoit
NEePIEHIUKYIIIPHON
IIJIOCKOCTH
Teopema o psiMmoit
NEPIEHIUKYIIIPHON
IIJIOCKOCTH

31

IlepnieHquKyIsp U HAKJIOHHBIE!

pacCTodHUC OT TOYKH OO0

https://resh.edu.ru/subject/lesson/6127/start/
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32

IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

[lepnieHIUKYNSp U HAKIOHHBIE:

paccTosHUE OT TOYKH 0
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TITIOCKOCTH

33

34

[leprieHAUKYIISAp U HAKIOHHBIE:

PacCTOSsIHUE OT TOYKH A0
IJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 IIJIOCKOCTH

[lepnieHIUKYNSp U HAKIOHHBIE:

paccTosiHuE OT TOYKHU 0
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOH 10 IIJIOCKOCTH

35

36

37

VYTIIBl B IPOCTPAHCTBE: Yol
MEXy NMPSMOUN U IJIOCKOCTBIO
JIByrpaHHbI yroJi, TMHEHHBINA
YToJI JBYTPaHHOI'O yriia
JIByrpaHHbIN yroJi, JUHEHHbBIN
yroJl IBYTpaHHOTO yria

https://resh.edu.ru/subject/lesson/6063/start/

38

39

[lepneH qUKYISIPHOCTD
IIJIOCKOCTEN: MPU3HAK
MEPIEHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieH IUKYIAPHOCTD
IJIOCKOCTEH: MPU3HAK
NEPIEHIUKYIIIPHOCTU ABYX
IJIOCKOCTER

https://resh.edu.ru/subject/lesson/4748/start/
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[lepnieHANKYIAPHOCTD
IIJIOCKOCTEN: IPU3HAK

40 MEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o Tpéx
MepIeHIUKYIIsIpax

47 Teopema o Tpéx
MepIEeHIUKYIIIpax

43 Teopema o Tpéx
HEPIIEHIUKYJIIIpax
Konrponbnas padora mo
teMaM "[lepneHIuKyIsIpHOCTD

44 MPSIMBIX U IJIOCKOCTEN" 1
"Vrnel Mexay NpsMBIMU U
mIocKocTAMU"
IloHsiTE MHOTOTPAaHHUKA,
OCHOBHBIE JIEMEHTBI

45 MHOTOTPaHHUKA, BBIIYKJIBIE U https://resh.edu.ru/subject/lesson/6018/start/
HEBBIIYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKAa MHOTOI'PaHHMKA
[Ipusma: n-yronapHasi npu3ma;
IpaHu ¥ OCHOBAHMSI IPU3MBI;

46 IIpsIMasi U HaKJIOHHAs [IPU3MBI; https://resh.edu.ru/subject/lesson/5443/start/
OOKOBast U OJHAS
IIOBEPXHOCTb IIPU3MBI
[Tapamtenenunen,

47 MIPSIMOYTOJIBHBIN

napajuieJIeuIe;]] ¥ ero
CBOICTBa
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48

49

[Mupamupa: n-yroapHast
MUpaMU/Ia, TPAHU U OCHOBaHHE
NUpaMu/ibl; OOKOBAs U MOJIHAsS
MOBEPXHOCTh TMPAMHU/IBL;
NpaBUJIbHASA U yCeuEHHAs
nupaMuIa

[IpaBuIbHBIE MHOTOTPAHHHUKH:
MOHATHUE MTPABUILHOTO
MHOT'OI'paHHHKA; TPaBUIIbHAS
IIpU3Ma U MpaBUIIbHAS
MUpaMU/Ia; IpaBUIIbHAS
TpeyroJjibHas MUpaMua u
MIPaBUJIBHBIN TETpa’ap; Kyo

https://resh.edu.ru/subject/lesson/5866/start/

50

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOIeKa3Ip U UKOCAIP.

https://resh.edu.ru/subject/lesson/4023/start/

51

52

53

CuMMeTpust B IPOCTPAHCTBE:
CUMMCETPUA OTHOCUTCIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
ONeMEHTBI CUMMCTpPUU B
UpaMHIax,
napajuleIenune1ax,
IMPpaBUJIbHBIX MHOT'OI'paHHUKaX

Brruncienue 31eMeEHTOB
MHOTOTPaHHHKOB: pEOpa,
JarOHAaI!, YTIIbI
ITmomane OOKOBOM

MOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTU IPSIMOM MPU3MBI,
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IUIOIIAb OCHOBaHMM, TeopeMa
0 OOKOBOI TOBEPXHOCTH
IIPSAMOM TIPU3MBI

ITmomane OOKOBOM
MTOBEPXHOCTH M TOBEPXHOCTH
MPaBUIHHON MAPaMUIBI,

54 . 1 0 0

TeopeMa O IIonaau OOKOBOMH

IIOBEPXHOCTU YCEUEHHOU

MTUPAMHU/TBI
s Kepise :
56 [Tonsitre 06 06bEME 1 0 0 https://resh.edu.ru/subject/lesson/4904/start/
57 O6bEM nupamMu/Ibl 1 0 0
58 O0BEM nupaMuabt 1 0 1
59 O6bEM mupamMu/Ibl 1 0 0
60 O0BEM UpaMuIbI 1 0 0
61 O0BEM pu3MBI 1 0 0 https://resh.edu.ru/subject/lesson/5629/start/
62 O06BEM pU3MBI 1 0 1
63 O0BEM TPU3MBI 1 0 1
64 KOHT].;.)OJ'II)HaSI pabora 1o Teme | 1 0

"OO0BEMBI MHOTOTPAHHUKOB"

IToBTOpenue, 00o0IIeHNE
65 cHCTEeMaTHU3alus 3H3,fll/H/I. 1 0 0

[ToctpoeHue ceueHuii B

MHOTOTpaHHHKE

[ToBTOpeHME, 0000IIEHNE
66 cUCTEMAaTH3allMs 3HAHUI. 1 0 1

Beruncnenue paccTosHUMN:
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MEXIy ABYMSI TOUKaMU, OT
TOYKH JI0 MPSIMOM, OT TOUKH JI0
MIJIOCKOCTH, MEXKTY

CKPEUIUBAIOIIUMHUCS TPSIMBIMU

67

68

Wrorosas koHTpoJibHAs paboTa

IToBTOpenue, o6o0IIeHNE
cucTeMaTHU3alus 3HaHUH.
Brruncnienune yrioB: MexXIy
CKPEUIHBAOIIUMHCS
HPSIMBIMH, MEXTY IPIMOU U
TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

11
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11 KJIACC

KoumnuecTBo yacos
Ne DJIeKTpOHHbIe NN (ppoBbIE

Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Cdepa u map: meHTp, paamnyc,
JHaMeTp; TUIOMAAb MOBEPXHOCTH 1 0 0 https://resh.edu.ru/subject/lesson/4034/start/
cdepbl

B3anmHoe pacnionoxenue cepbl
1 IUIOCKOCTH; KacaTellbHast

1 0 0 https://resh.edu.ru/subject/lesson/5525/start/

INIOCKOCTB K c(epe; IIIoMmaab
cepsl

N3o0pakenue cdepsl, mapa Ha
mockoctu. CeueHus mapa

Hunuaapudeckast MOBEPXHOCTb,
o0pasyromue NUINHIPHIECKON
MOBEPXHOCTH, OCh

1 0 0 https://resh.edu.ru/subject/lesson/6300/start/

HHHHHHqueCKOﬁ MIOBCPXHOCTHU

[Humusap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pasyromas u och;
IUTIOIIA b OOKOBOM M ITOJIHOM
MOBEPXHOCTHU

N3o00pakenne muMHIpa Ha
IJIOCKOCTH. Pa3BépTka LuimHApa.
Ceuenus nuimHApa (MIOCKOCTHIO,
napauieIbHOM WK
NEePIEeHIUKYISIPHONU OCH
AJTUHIPA)
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Konnueckas noBEpXHOCTb,
00pa3yronre KOHMIeCKOM
MOBEPXHOCTH, OCh U BEpPIINHA
KOHUYECKOW IMOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4903/start/

KoHnyc: ocHOBaHME U BEpIINHA,
oOpa3syromas 1 OCh; TJIOMIATh
OOKOBOI U MOJIHOW MOBEPXHOCTH

10

11

VYceu€HHbI KOHYC: 00pa3yrolue
U BbICOTA; OCHOBAaHUA U OoKoBas
IIOBEPXHOCTD

N300pakeHne KOHyca Ha
mIockocTh. Pa3BépTka koHyca.
Ceuenus KoHyca (TIIOCKOCTHIO,
napajjleJIbHOM OCHOBAHHUIO, U
IUIOCKOCTBIO, IPOXOASILEN Yepe3
BEPLINHY)

KonTponbnas padora

KoMOuHamnus Ten BpaiieHus 1
MHOTOT'PaHHHKOB

https://resh.edu.ru/subject/lesson/4906/start/

12

13

MHororpaHHuk, ONUCaHHbII

oko1o cepsr; chepa, BircaHHas B

MHOTOTPaHHUK WJIU B TEJIO
BpaIlCHUS

TTonsarue 00 00BéMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

https://resh.edu.ru/subject/lesson/4046/start/

14
15

O0bEM UIMHApa, KOHYyCa

O0BEM m1apa u Twionaab chepsl

https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/4910/start/

16

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
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17

CoOTHOIIEHUS MEX Y TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEJ

KoHnTponbHas paborta 1o remam

"Tena Bpamenus" u "O0beMbl

Tex"

18

19

BekTop Ha MI0CKOCTH U B
POCTPAHCTBE

CrnoskeHne U BEIYUTaHHUE BCKTOpPOB

https://resh.edu.ru/subject/lesson/4758/start/

20

21

YMHOKEHUE BEKTOPA HA YUCIIO

PasnoxeHnue BekTopa 1o TpéM
HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuno nmapamienenumnena

22

23

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM ITPaBUJI IEUCTBUH C
BEKTOpaMU

[TpsimoyronbHas cuctema
KOOpIMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3agayu B
KOOpAHUHaTax

https://resh.edu.ru/subject/lesson/5724/start/

24

Yron Mexay BEKTOpaMH.
CkansipHO€ Ipou3BeIeHNE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5723/start/

25

26

Brruucnenue yrios Mexy
IPSIMBIMH U TUIOCKOCTSAMHU

KoopauHaTHO-BEKTOPHBII METO
P PEIIEHUN TEOMETPUUECKUX
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27

3ama4

KonTponbHas pabora no teme
"BekTopbl U KOOpAMHATHI B
npocTpaHcTBe"

28

29

[ToBTOpeHue, 06001IeHNE U
cucTeMaTh3anus 3HaHUH.
OcHoBHBIE UTYpPHI, aAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

[ToBTOpEHME, 000OIICHUE 1
cUCTEeMaTH3aIHs 3HAHUM.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

30

31

[ToBTOpEeHME, 0600IICHUE 1

cUCcTeMaTu3alus 3HaHuH. 3a1auu

TJITAHUMETPUU U METOJbI UX
peLIeHus

[ToBTOpEHME, 000OIICHUE U

cHUCTeEMAaTH3allis 3HAHUI. 3a1aun

IJIAHUMETPUU U METOJIbI KX
peLeHus

32

[ToBTOpEeHME, 0600IICHUE 1
CUCTEeMAaTH3aInsI 3HaHUH.
OcHoBHbIE GUTYPBI, PaAKTHI,
TEOpPEMBI Kypca CTepeOMEeTpUH

33

34

Wrorosas koHTpoJsIbHAs paboTa

[ToBTOpEHME, 000OIICHUE U
CHCTEMATH3AINS 3HAHWI

OBIIEE KOJIMYECTBO YACOB ITO

34
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I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* MaremaTuka: anredpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPUSI.
I'eometpus, 10-11 knaccel/ Aranacsu JI.C., byty3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe oomiectBo «M3marensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

YPOK pa1I
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NaeHtndukatop AokymerTa 4c58c94a-fcOa-4cal-91f7-b3bc695820ce = |

[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

OpraHu3aumsa, CoTpyAHNK [loBepeHHOCTL: per. HoMep, nepuos,  CepTudukar: cepuiiHbili Homep, — [aTa v Bpems NoAnmcaHmna
NeNCTBIA 1 CTaTyC nepuog AencTena
Moanwucn ® MYHVUMMNAIBHOE BIOKETHOE B He Tpebyetca ans noanucaqmsa TEB336EAG00C850A643E12D98F  31.10.2023 08:47 GMT+03:00
oTnpasuTens: OBUWEOBPA3OBATE/IBHOE 498F71 Moanucs cooTseTcTBYET Panny
YUPEXAEHWME TOPOLA KYPTAHA ¢ 17.10.2023 09:03 no 09.01.2025  nokymeHTa
"CPEAHAA 09:03 GMT+03:00

OBLIEOBPA3OBATE/IbHAA LLKONA
NO53 MEHW A.A. LUAPABOPMHA"

Makaposa Hatanba BnagvmmnposHa,

MCNONMHAIOLWMM OBA3AHHOCTM
[APEKTOPA
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