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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yue6HOrO Kypca «I'eomerpus» 6a30BOro ypoBHs AJisi 00y4arOmuxcs
10 —11 xyaccoB pa3zpaboTtana Ha ocHoBe PDenepanbHOrO rOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaH/japra CpeJHero oomero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
IIPEIBABISEMBIX K MaTEMaTUUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCUICKOrO0 0Opa30BaHUS.
Peanmuzanmss  mporpamMMbl  00OECHCUMBACT  OBJIAJACHUE  KJIFOUCBBIMH  KOMIICTCHIMSIMH,
COCTaBJIIIOLIMMU OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO OOpa30BaHUs, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, IMYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0yYarOIIIXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEIHEro oouero oOpa3oBaHUS
00yCJIOBJIEHAa TPAKTHYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX pe3yJIbTaTOB
00y4eHHs T€OMETPHH B HANpPaBJICHUH JMYHOCTHOTO Pa3BUTHUSI O0yYaromuxcs, GopMUpOBaHUS
(GYHKIMOHAIBHOM MaTeMaTHYeCKOW I'paMOTHOCTH, W3YYEHUS JAPYIHX Y4eOHBIX IUCLMIUIMH.
PazButue y oOydaromuxcs NpaBUIbHBIX IPEACTaBIEHUN O CYIIHOCTH U IPOUCXOKICHUU
TEOMETPHUECKUX a0CTpaKIMil, COOTHOLICHUH PEaJbHOTO U WACATBHOTO, XapaKTepe OTPaKECHUs
MAaTE€MaTUYECKOW HAyKOM SIBJICHUH W IIPOLIECCOB PEAIBHOIO MHMPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOr0 MOJCIMPOBAaHMS B HAy4yHOM I[IO3HAHUHM U B IIPAKTUKE
CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS YYAIMXCsl, a TaKXKe KadyecTB
MBIIUICHHS, HEOOXOAUMBIX JUTS a[aNTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcst OJHUM K3 0a30BBIX TPEAMETOB HAa YPOBHE CPEIHETr0 OOIIero
0o0pa3oBaHMs, TaK Kak 00ecreyrBaeT BO3MOXKHOCTh M3YYEHHUS KaK JAMCLUUIUINH €CTECTBEHHO-
Hay4YHOH HaINpaBIE€HHOCTH, TAK U T'YMaHUTAPHOI.

Jlormueckoe MbllUIeHUE, (GopMHupyeMoe MpU H3YyYEHUH OOYYarOIIMMHUCS TMOHSATHIHBIX
OCHOB TEOMETPUU M TIIOCTPOSHUH IEMOYKH JIOTUYECKUX YTBEPXKIECHHH B XOJE peIICHUs
reOMETPUUECKUX 3a/lady, YMEHHE BBIJBUIAaTh U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCMOJB3YIOTCS MpPU PpEIIEHUH 3a7ady eCTECTBEHHO-HAy4HOIro LUKJIa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTsX JesTenbHOCTH 4deroBeka. OpHeHTalusl uYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/MMOE YCIOBHE €ro COLMAIbHOrO ObITHA, (popMa OTpa)keHHs OKpYXKAloIero Mupa,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUS W AKTUBHOTO TIPeoOpa3oBaHUs  JEHCTBUTEILHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIECT pa3Hble BUBI YIeOHON U TPYIOBOMH
NeSITeIbHOCTH, SBJSETCA OJHUM M3 NMPO(ecCHOHANIBHO Ba)KHBIX KadyecTB, NMO3TOMY akTyalbHa
3ajaya (OPMHUPOBAHUS Y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3sHOBUIHOCTH
00pa3HOTO MBINUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K MPAaKTUYECKOH
JESITeTPHOCTH TT0 MHOTHM HaIPaBJICHUSIM.

Lenb ocBOeHMs MporpaMMsbl yueOHOro Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00yUeHUs
— o0meoOpa3zoBaTenbHOe M OOIIEKYJIBTYpHOE pPa3BUTHE OOyYaloIuXcs udepe3 obecreueHue
BO3MOYKHOCTH TPHOOPETEHUSI M WCIIOIH30BAHUSI CUCTEMAaTHUYCCKUX T'€OMETPUYCCKUX 3HAHUH U
JEeWCTBUH, CTICU(PUIHBIX TEOMETPUHN, BO3MOKHOCTH YCIICIITHOTO TPOJIOJDKEHUsT 00pa30BaHUs 110
CMELUANBHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIOJIB30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuuM Ha 0a30BOM YpOBHE NpeAHA3HAYeHA Uil OOYYalOIIMXCS
CpeAHEH WIKOJbl, HE HCIHBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUII Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpazoM, oOydaromiyecss Ha 0a30BOM ypPOBHE JOKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0Ko, €cliu B JajbHEHIIeM BO3ZHUKHET HEOOX0AUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCCHOHATIBLHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBIICHHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHHE YMEHMs paclO3HAaBaThb Ha 4YepTeXax, MOJENAX U B pEalbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TEJIaX BpAIEHUs] U UX OCHOBHBIMHU CBOHCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuarolmmxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallUsIX W TPH W3YYEHUHM JPYIHX Y4eOHBIX TPEJIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU ammapaT JUlsl peleHHs MNpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYICHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ero u3yueHHUs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
omnpeneN€HHbIM 00pa30oM OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb INPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHME MPOCTPAHCTBEHHBIX 00pa30B U
3ajad Ha OINEPUPOBaHUE MPOCTPAHCTBEHHBIMH oOpasamu. CoznaHume o0pa3za MPOBOAMTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «[IpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



[0 COJEpPXATeIbHBIM JIMHUSIM, HO M IO ToJaM OOydYeHHs Ha YPOBHE CpEIHEro oOIIero
o0Opa3oBaHMUsI.

Conepxkanrie 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
pabodeii mporpamMMbl, pacrpeeIEHHBIM 10 ToaM 00yUYeHHUs, CTPYKTYPHPOBAHO TAKMM 00pa3oM,
9yTOObl  OBJAJCHHE TICOMETPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYHICCTBIISIIOCH
MOCJICZOBATEIBHO M IIOCTYNATEIbHO, C COOJIOJCHHEM MPUHIMIIA TPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY Ir€OMETPUYECKHX MPEICTABICHUA 00YJarOIIUXCs,
pacimpsis 1 yrinyosisist e€, 00pasyst IpOYHbIE MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenne reomerpun orBoauTcs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JBa roga ooydenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJulebHble IPSIMBbIE B IIPOCTPAHCTBE; IAPAJUICIBHOCTh TPEX NPIMBIX; MNApaUICIBHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napaieNibHbIX m1ockocTe. [Ipocreiiue npocTpancTBEHHbIE (PUIYPBI HAa MIIOCKOCTH: TETPa’Ip,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH TNPSAMOM M IUIOCKOCTH, TEOpEMa O INPAMOM IEpHEHIUKYJIIPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
[lepnieHIUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroiabHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; kKyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ap, oJAeKadap W ukocadap. CedeHMs] NpPU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpamMuax, napauieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [Inomans 60koBoM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW nupamujbl. [ToHsiTe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



Hunuaapuyeckass MOBEPXHOCTh, OO0pa3yloliye UINHAPUYECKONW TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMIMHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
OCh; TUIOIAAb OOKOBOM U TMOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pasyloliye KOHUYECKOW IMOBEPXHOCTH, OCb W BEpILIMHA
KOHHYecKkoil moBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, O0Opa3yoollas M OCh; IUIOIIAIb
OOKOBOW M TIOJHOHM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yoliue W BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IuameTp; IUIOHIab NOBepXHOCTH cdeprl. Bzanmmuoe
pacnosoxeHue cepsl U MIOCKOCTHU; KacaTellbHas IIIOCKOCTh K cdepe; miomanb chepsl.

N3o0paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOunanmu Tten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONKCAHHBINA OKOJIO
cdepsl; cdepa, BucaHHasi B MHOTOTPAHHUK, WM TEJIO BpallCHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenuneaa u cieAactBus u3 He€. O0bEM mmnuHapa, koHyca. O0BEM
mapa ¥ miomaiab cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIICHHS] MEXAY IUIOIIAISIMU TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN.

Ceuenuss uwivMHApa (MapauieNbHO MW NEPHCHAMKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY), CEUECHUS 11apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B mpocTpancTBe. ClokeHre U BEIYUTAaHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunesaa. Pemienue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHUEM IPaBUII JIEHCTBUI C BEKTOPaMHU.
[IpsmoyronbHas cuctema KOOpAMHAT B TpocTpaHcTBe. KoopmunaTtel BekTopa. IIpocteitmue
3aJladyd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Boruncnenue yriioB Mexay NpsIMBIMH U IJIOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBIM METOJ Mpu
pelIeHNY TeOMETPUYECKUX 3a/1a4.



IINTAHUPYEMMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pE3yJdbTaThl  OCBOCHMSI  MPOrpaMMbl  y4eOHOTO  IpeaMeTa
«MateMaTtrka» XxapakTepHu3yroTCs:

I'pa:knanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKONH TMO3UIUH O0YYarOMIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCHUMCKOTO OOIIEeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKHX
OCHOBaX ()YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOIEAYP I'PaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI W IIP.), YMEHHEM B3aMMOJCHCTBOBATH C COLUATHHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIIUSIMU U HA3HAUCHUEM.

IMaTpuoTHYeCcKOe BOCIMTAHME:

c(OPMHUPOBAHHOCTHIO POCCUICKON TPakJaHCKOM HACHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOAIIEMY POCCHHUCKOW MaTEMaTHUKH, LEHHOCTHBIM OTHOIICHHEM K
JOCTUKEHHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJbI, K
WCIOJIb30BAHUIO STUX JOCTHKEHHUM B IPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JyXOBHBIX IICHHOCTEH POCCHICKOrO0 Hapoja; C(HOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHUS, JTHYECKOTO TOBEACHUS, CBA3AHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTH)KEHUI HAyKH WM JEATEIbHOCThIO YUYEHOr0; OCO3HAHUEM JIMYHOIO
BKJIaJia B IOCTPOEHUE YCTOMYUBOTO OYAYIIEro.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYAas JCTETHKY MaTEeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUN, PACCYXIEHUH; BOCHPUUMUYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MAaTeMAaTHUUYECKHE 3HAHMS B MHTEpecax
3I0pOBOTO M 0e30macHOro oOpas3a >KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0  (3I0pOBOE THUTaHHWE, COATAaHCHUPOBAHHBIM PEXUM 3aHATUH U OTABIXA,
perymnsipHas pusnyeckasi akTUBHOCTb); (PU3MYECKOTO COBEPIIICHCTBOBAHUS, MPU 3aHATHAX
CIIOPTUBHO-03/I0POBUTEIILHON €SI TENBHOCTBIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM IIEHHOCTH TPYJIOIIO0Us; HHTEPECOM K
paznmuuHbIM chepaM nmpohecCHOHATHHON ACSITEIHPHOCTH, CBI3aHHBIM C MATEMATUKOU U €&
MPUJIOKEHUSMH, YMEHHEM COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccun u
pealn30BhIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIAaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HU;
TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHHUH MPAKTHYECKUX 3a7a4 MaTeMaTHUECKOM
HAMpaBJIECHHOCTH.

IKoJ0ruYecKoe BOCIUTAHHE:

chOPMUPOBAHHOCTHIO  DKOJIIOTUYECKOW  KyAbTYphl, TOHHUMAHHEM  BIUSHUS
COIMAIIBHO-?KOHOMUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJTHON U COIMATILHOU CPEbI,
OCO3HaHUEM TJIOOATLHOTO XapaKTepa OHKOJOTHYECKUX TPoOJIeM; OpHEHTAIMeld Ha



MPUMEHEHHE MaTeMaTHMUeCKUX 3HAHUW A peleHus 3afad B o0JacTh OKpYyKarolen
Cpelpl, IUIAaHUPOBAHUS IIOCTYNIKOB M OLIGHKHM HUX BO3MOXKHBIX MOCIEACTBUNA IS
OKpY>KaroILEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHUSI, COOTBETCTBYIOLEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HayKW M OOLIECTBEHHOW MPAKTUKH, TOHMMaHUEM MaTeMaTH4eCKON
HayKH KakK cepbl YeJIOBEUECKOM NIEeATEIHPHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTHU IS
PasBUTHUA LOUBWIMW3ALIUHA, OBJIAACHHUCM SA3BIKOM MAaTCMATUKHU U MaTeMaTHU4ECKOU
KYJIbTYPOH KakK CpeIICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSTEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble  pe3yibTaThl OCBOCHMS MpOrpaMMbl y4eOHOro IpeamMera
«MaremaTHKa» XapaKTEpU3YIOTCSl OBJIAJICHUEM YHHUBEPCAJIbHBIMU NO3HABAMENbHLIMU
0eticmeusMY, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCMBUAMU, VHUBEPCAbHLIMU
Pe2YNIAMUBHBIMU OCUCTNBUIMU.

1) Vuueepcanvuvie nosnasamenvuvle oeiicmeus, obecnevusarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYeccos odyualowuxcs (oceoeHue Mmemooos NO3IHAHUSA
OKpYJIcaiowje2o Mupa; npuMeHeHue J102UYecKux, UCCiei08amenbCKux onepayut, yYMeHull
pabomamy ¢ ungopmayueti).

Ba3oBbie Joruveckue aeiicTeus:

® BBIBIATL MU XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKM MaTeMaTUYECKUX
OOBEKTOB, IOHATUH, OTHOWIEHUH MEXAYy MOHATUAMHU; (DOPMYIUPOBATH
oTpeeNeHUs MOHSTHIA; yCTaHaBIUBAaTh CYLIECTBEHHBIH  MpHU3HAK
KJIacCU(pUKALIUM, OCHOBAaHMUS MJii OOOOUIEHHS W CpaBHEHUS, KpPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

® BOCHPHUHHMMATH, ¢dbopMynupoBaTh UM IpeoOpazOBbIBATh  CYXKJICHHUS:
yTBEpAUTENIbHBIE U OTpULATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOPEYHS B
(bakTax, TaHHBIX, HAOIIOJCHUAX U YTBEPXKACHUSAX; MpPEeJlaraTb KpUTEpUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;

e JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTHBHBIX H
VWHJYKTUBHBIX YMO3AKIOYEHUHN, YMO3AKIIOUEHUI IO AHAJIOTHH;

® IIPOBOJUTH CAMOCTOATEIBHO [OKA3aTENbCTBA MAaTEMaTHYECKUX YTBEPKIACHUN
(mpsiMble W OT TMPOTHUBHOIO), BBICTPaMBaTh AapPryMEHTAIUIO, MPHUBOJIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHHUS U
BBIBO/IbI;

e BbIOMpaTh cHocod pemieHuss y4yeOHOM 3ajgaud  (CpaBHHMBATh HECKOJIBKO
BapUaHTOB  peIleHUs, BBHIOMpaTh Haumbolee MOAXOMAMUN C  y4éToMm
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB).

Bba3oBble nccienoBarebckue 1elCTBUA:

® CIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATENIbCKUIT HHCTPYMEHT TIO3HAHMS,
¢bopMynupoBaTh  BONPOCHI, (UKCHUPYIOLIUME MPOTUBOpEUHe, MpodiIemy,



yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (hOPMHUPOBATh TUIIOTE3Y, apTYMEHTUPOBATh
CBOIO TO3UIINIO, MHEHUE;

MIPOBOAUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO O0OBEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKITYy O0OBEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;
CaMOCTOSITENTLHO (HOPMYITHPOBATH OOOOIICHHS W BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO HAONIOJCHUS, WCCICIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIyYE€HHBIX PE3yJIbTaTOB, BEIBOJIOB H 0000IIECHUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKkKe BBIABUTATH
MIPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanmeii:

2)

BBISBIATE JeUIMTE MHPOPMAIMH, JaHHBIX, HEOOXOJMMBIX Ui OTBETa Ha
BOIIPOC W JJIs1 PEUICHUS 3a/1a4H;

BBIOMpaTh MH(MOPMALUIO U3 HMCTOYHHKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTH3HPOBATh W MHTEPIPETUPOBATH MH(POPMAIIUIO PA3TUYHBIX BHIIOB H
(dhopM TpeIcTaBICHHUS,

CTPYKTYpUpOBaTh HH(MOPMAIHIO, TPEACTABIATh €€ B Pa3IUYHBIX (Qopmax,
WLTIOCTPUPOBATH TPahuuecKu;

OLICHUBATh HAaJIE)KHOCTh uHpopmaruu o CaMOCTOATEIBHO
chOpMyIHPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvnvie KOMMYHUKAMUGHDbLE Oeticmausl, obecneuusaiom

CchopMUPOBAHHOCMb COYUATILHBIX HABBIKOG 0OVUAIOUJUXCSL.
OO01menne:

BOCIIPUHMMATh U (OPMYJIMPOBATh CYKACHHUS B COOTBETCTBUU C YCIOBUSMH U
LEeIsIMU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTb CBOIO TOUYKY 3pPEHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 0 XOAY PELICHHs 3a7auH,
KOMMEHTHUPOBATh MOJIy4E€HHBIN pe3yibTar;

B XOjle OOCYXXAEHHUs 3a7aBaTh BONPOCHI IO CYILIECTBY OOCYKAaeMOW TeMBl,
npobJeMbl, pelraeMoil 3ajaud, BbICKAa3bIBaTh WIEH, HallEJIEHHbIE Ha IOMCK
pEILIeHNs; COMOCTaBIATh CBOU CYXKICHHS C CYXJIECHUSMHU APYTUX YYaCTHHUKOB
nyanora, oOHapyKHMBaTh pa3inyle U CXOJICTBO MO3UIMI; B KOPPEKTHOU (opme
(bopMyIMpOBATH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPE/ICTaBIATh PE3YJAbTaThl PEIICHUs 3aJaud, SKCIIEpUMEHTa, HCCIEAO0BAHUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4€TOM 33134
MIPE3eHTAIMY U OCOOEHHOCTE! ayJAUTOPUH.

CorpyaHunuecTno:

MOHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOH W HHIAMBHUIYyaIbHOU
paboOTBl TpHW peunieHWH Y4eOHBIX 3ajad; TPUHUMATH IeJdh COBMECTHOU
NesTeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThI, pacpeaesaTh
BUJBI palboT, MOroBapHBaThCs, OOCYXKAATh MpOLECC M pPe3ylbTaT paloThl;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B TpPYyNIOBBIX (hopMax paboThl (0OCyxIeHHs, 0OMEH MHEHHH,
«MO3TOBBIC INTYPMBD» W HWHBIC); BBIIOJIHATH CBOIO YacTh paboOTBl H



KOOPAUHHUPOBAaTh CBOU JCHUCTBHA C IPYTMMH YI€HAMH KOMaHIbI; OLIEHUBAThb
KayecTBO  CBOEro  BKJIaJa B OOWMM  NPOOYKT MO  KPUTEpUsM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) VYuusepcanvnvie pecynamuensie Oeiicmeus, obecneyusarom @opmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOE TUYHOCHU.

Camoopranuszaums:

® COCTaBJIATH IUIAH, AITOPUTM PELICHU 3aJjauu, BIOUPATh CIIOCO0 pEIIEHUs ¢
y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YYETOM HOBOU
uHpOpMaLnu.

CaMOKOHTPOJIb:

® BJAJETh HABBIKAMHU MTO3HABATEIBHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEWCTBUI M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB; BIAJETh CIOCOOAMH
CaMOIIPOBEPKH,  CAMOKOHTPOJS  IIpollecca M pe3yiabTaTa  PEIEHUs
MaTeMaTUYECKOH 3a7auu;

® IIpPEeABUJAETH TPYIHOCTH, KOTOPbIE MOI'YT BO3HMKHYTH IIPH DPELUICHUM 3alayH,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
JAaHHBIX, HAJICHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

® OILIEHUBaTb COOTBETCTBUE PE3yJbTaTa LU U YCIOBUSAM, OOBSICHATh MPUUMHbI
JNOCTUKEHHUSI WIM HEJOCTHKEHUS PE3yIbTaTOB JIEATENbHOCTH, HaXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUIMU: TOUKA, MPAMAs], IITIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUU M CIEACTBUS W3 HHUX NPU PEIICHUH
reOMEeTPUUYECKUX 3ajau.

OnepupoBarh NOHATHSMHU: MAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX U
IIJIOCKOCTEM.

KnaccupunupoBare B3aWMHOE paclojOKE€HUE TMPsSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarTh MOHATHSAMH: JBYTPAaHHBIA yroJl, TPaHH JIBYTPAHHOTO yria, pedpo
JBYTPAHHOI'O yTJia; JUHEHHBIM Yrojl ABYTPaHHOTO yrja; TpajgycHas Mepa JIBYIPAHHOTO
yria.

OnepupoBaTh  TOHATHSAMHU: MHOTOTPAaHHUK, BBITYKJIBIA ¥ HEBBIMYKJIBIH
MHOT'OTPaHHUK, 3JIEMEHThl MHOT'OTPAaHHUKA, TPaBUIIbHbBIN MHOTOTPAHHUK.

Pacnio3HaBath  OCHOBHBIE BHUABl MHOIOTPAaHHUKOB (MHMpaMuja; MpuU3Ma,
MPSIMOYTOJIBHBIN Mapajienenumnes, Ky0).

KnaccudummpoBaTh MHOTOTpaHHHMKH, BBIOWpas OCHOBAaHUS ISl KJIaCCHU(PUKAINH
(BBIMTYKJIbIE W HEBBIMYKIbIE MHOTOTPAaHHUKH; MPABUIbHBIE MHOTOTPAHHHUKH; TPSIMbBIE U
HAaKJIOHHBIE MPU3MBI, TAPATIICTEIIUTIE]IbI).

OnepupoBaTh NOHATHAMH: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.



OOBACHATH MPUHLIUIIBI IOCTPOCHUSI CEUEHUH, NCIOIb3Ysl METO/ CIIEJIOB.

Crtpouth ceyeHHs MHOTOTPAHHUKOB METOJOM CJIEJOB, BBINOJHSTH (BBIHOCHBIC)
TUTOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEpXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXAEHHE T€OMETPUYECKUX BEIMYMH 10 OoOpa3laM Win
QJIrOpUTMaM, IPUMEHSSI U3BECTHBIE AaHAIMTUYECKUE METOBI IPU PEILIECHNN CTaHIAPTHBIX
MaTEMaTUYECKHUX 3a/lad Ha BBIYMCICHHUE PACCTOSHUM MEXIy ABYMs TOYKaMH, OT TOYKHU
J10 NIPSAMOM, OT TOYKH 1O IJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Pemarp 3amauM Ha HaxOXAEHHE TE€OMETPUYECKUX BEIMYMH 10 OoOpa3laM Win
QJIrOpUTMaM, IPUMEHSSI U3BECTHBIE AaHAIMTUYECKUE METOBI IPU PEIIECHNN CTaHIAPTHBIX
MaTEMaTUYECKUX 3a/ad Ha BBIYMCIICHHE YIJIOB MEXIY CKPEIIMBAIOIIMMUCA NPSMBIMH,
MEXIy NPSMOH U IVIOCKOCTBIO, MEXKY IUIOCKOCTAMHU, IBYIPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM MHOIOIPAaHHUKOB (IIpU3Ma,
NUpaMy/ia) ¢ MpUMEHEHHEM (QOPMYJI; BBIYMCIATH COOTHOIIEHHUS MEXIY IJIOUIAIIMU
NOBEpXHOCTEH, 00bEMaMHU 110J00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHUSL B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekatb, NpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH  MHPOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, INpeACTaBIEHHYI0 Ha 4YepTexax U
PUCYHKaX.

[IpumensTh reomerpuueckue (GakThl Uil PELICHUS CTEPEOMETPUYECKUX 3aj1ad,
IIPEAIIOIAraloIMX HECKOJIbKO IIAroB PELICHMs, €CIU YCJIOBUS NPUMEHEHUS 3a/laHbl B
SIBHOH (hopme.

[IpuMeHAT  TmpocTeWIIMe  NPOTPpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoguTE MpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEalbHBIC
CUTyallUM W TPHUMEHATh W3YyYEHHBIE IIOHATHS B IPOLECCE ITOMCKA PELICHHUs
MaTeMaTH4ecKu chOpMYIHPOBaHHON MPOOIEMBl, MOAEIUPOBATh PealbHble CUTYallMd Ha
SA3bIKE TEOMETPUHU, MHCCIEN0BaTh IIOCTPOCHHBIE MOJECIM €  HCIOJIb30BaHUEM
reOMEeTPUUYECKUX MOHATHI U TeopeM, anmapara aareOpbl; perarb NpakTHUYeCKUe 3aJauu,
CBSA3aHHBIE C HAX0XKICHUEM I€OMETPUYECKUX BEINYHH.

11 KJIACC

OnepupoBaTh TNOHATHSAMH: [HJIUHJAPUYECKAas IMOBEPXHOCTh, 0Opa3yrolne
HWIMHIPUYECKONH TOBEPXHOCTH; LWJIMHAP; KOHUYECKas TOBEPXHOCTh, OOpa3yolue
KOHUYECKOW MOBEPXHOCTH, KOHYC; ChepruyecKas MOBEpXHOCTb.

PacmoznaBate Tena Bpamenus (IWJIMHIP, KOHYC, cdhepa U map).

OOBACHATDH CITOCOOBI TTOTYUCHHUSI TEJT BPAIICHUSI.

KnaccuduiupoBars B3aMMHOE pacnoiioskeHue chephl U MITOCKOCTH.

OnepupoBaTh TOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa, BHICOTA
CErMeHTa; IIapOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; MIAPOBOM
CEKTOD.



Bbraucnsate 00bEMBI M TUIOIIAIN TTOBEPXHOCTESH TN BpallleHUs, T€OMETPHUICCKHX
TeJ ¢ IPUMEHEHHEM (DOPMYIL.

OmnepupoBaTh MOHITUSIMH: MHOTOIPAaHHHMK, BIHMCAaHHBIA B cepy U OINUCAHHBIM
okoo chepsr; chepa, BircaHHAS B MHOTOTPAHHUK WIIH TEJIO BPAIICHUSI.

BBIYHCIATS COOTHOIIGHUS MEXKIY IUIOMAASIMHU IOBEpXHOCTEH H  00bEMaMu
MOIOOHBIX TEIL.

N3o00paxaTh uzydaeMbie GUTYPHI OT PYKH M C TPUMEHEHHEM IPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BbINOSHATE (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHUCYHKOB IPOCTBIX OO0BEMHBIX
buryp: BUJI CBEpXy, COOKY, CHU3Y; CTPOMTH CEUCHHS TEJI BPALICHHUS.

W3Bnekarb, HWHTEPOPETUPOBATH HW  NPEeoOpa3oBbIBaTh  WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYpax, MPEICTAaBICHHYI0O HAa 4YepTekKax U
PHUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBIMONMHATE ACHCTBUS CIOXKCHHS BEKTOPOB, BBHIYUTAHHS BEKTOPOB M YMHOXKEHUS
BEKTOpA Ha YHCII0, OOBSACHATh, KAKUMH CBOHCTBAMH OHU 00JIaJIAlO0T.

[TpuMeHSTh MpaBUIO apajuIeICIHUIe/Ia.

OnepupoBaTh MOHATHIMH: JCKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YTOJ MEXKIY BEKTOPaMH,
CKaJISIPHOE MPOM3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMITJIAHAPHBIC BEKTOPBHI.

HaxomuTe cymMMy BEKTOpPOB W TPOM3BEICHHE BEKTOpPAa HA YHCIIO, YrOJI MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEIICHHE, PACKIIAIBIBATE BEKTOP 110 JIBYM HEKOJUTMHEAPHBIM
BEKTOPaM.

3a/1aBaTh IOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensTh TeomeTpuueckue (akThl IS PEIICHHS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIararoIuX HECKOJIBKO IIAroB PEIICHHsI, €CIM YCJIOBUS MPUMEHEHHs 3aJaHbl B
sIBHOU (hopMme.

Pemarp mpocTeimie TeOMETpUYECKHE 3aJaud Ha TMPUMEHEHHWE BEKTOPHO-
KOOPJIUHATHOTO METO/IA.

Pemate 3aaun Ha JT0OKA3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHHH M HaXOXJICHHE
TEOMETPHUYECKUX BEJIMYMH MO 00pa3IaM WIH aJiTOPUTMAaM, IPUMEHSS U3BECTHBIC METOIBI
MIPY PEIICHUN CTAaHIAPTHBIX MATEMAaTUICCKHIX 3a]1ad.

[TpuMeHsTH  TpOCTEWINME  TPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAITUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUIECKHIX 3a]1ad.

[TpuBOIUTE MPUMEPHl MaTEeMaTHYECCKHX 3aKOHOMEPHOCTEH B TPHPOJIC W HKH3HH,
pacro3HaBaTh MMPOSIBIICHUE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[TpuMeHsATh TMONyYEHHBIC 3HAHUS HA TMPAKTHKE: aHAJIU3UPOBATh peabHbIC
CUTyallud W TPUMEHSATh M3YYCHHBIC TIOHATHUS B MPOIECCE IMOUCKA PEHICHHS
MaTeMaTHYeCKH C(HOPMYITHPOBAHHON TPOOJIEMBI, MOJICITHPOBATh PEAIbHBIC CUTYAIlMH Ha
S3BIKE  TEOMETPHUH, HCCJICIOBAaTh  IOCTPOCHHBIE MOJEIH C  HCIIOJIb30BAHHEM
TEOMETPHUCCKUX TIOHSATHI U TEOpeM, arrapara ajareOpsl; perath MpakTHUYEeCKUe 3a/1auu,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCCKaromuecs 1nmpamMad U IJI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTue 06 aKCHOMATHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuieIbHbIX IIOCKOCTEN

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSIMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak NeprneHIuKyJIIpHOCTH PSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IMPaMU/Ibl; OOKOBas M MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: ITOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABWIILHOW MUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITIS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, IuameTp;
IO/ IOBEPXHOCTH CHEpHI
BsaunmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

05.09.2023

12.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIAah OOKOBOM M MOJHOMN
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
IUIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYIISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU

19.09.2023

26.09.2023

03.10.2023

10.10.2023

17.10.2023




Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias 1 oCk; IIOLaaAb OOKOBOW U
IIOJIHOW TIOBEPXHOCTHU

24.10.2023

VYceu€HHbII KOHYC: 00pa3yromme 1
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

07.11.2023

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U IJIOCKOCTBIO,
MIPOXOALIEH Yepe3 BEPIINHY)

14.11.2023

11

12

KomOunanums Ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHHK, OTIMCAHHBIH OKOJIO
cdepsl; cdepa, BUcaHHAs B
MHOTOI'PaHHHK HJIM B TEJIO BPAIICHUS

21.11.2023

28.11.2023

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

05.12.2023

14

15

O06bEM uIMHApa, KOHYyCa

O06BEéM mapa u riomazab cheps

12.12.2023

19.12.2023

16

[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHoOUIeHNsT MEXIY TUIOIAAIMU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

09.01.2024

17

18

KonTponbnas pabora no tTemam "Tena
BpaeHus" u "O6beMsl Ten"

BeKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC

16.01.2024




23.01.2024

19

20

Cl0oXCHHE U BBIUNTAHHUC BCKTOPOB

VMHOXEHIE BCKTOpa Ha YHUCJIO

30.01.2024

06.02.2024

21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaM. [IpaBuio
napaenenumnena

13.02.2024

22

23

24

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JEHUCTBUN C
BEKTOPaMH

[IpssmoyronbHas cucreMa KOOpAUHAT B

npoctpaHcTBe. KoopauHatel BeKTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB

20.02.2024

27.02.2024

05.03.2024

25

26

27

Beruncnenue yrioB Mexay NpsIMbIMH U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNU TEOMETPUYECKUX 3aa

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

12.03.2024

19.03.2024

09.04.2024

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

16.04.2024

29

[ToBTOpenue, 0600mEeHNE U
cucreMmaru3anus 3HaHui. OCHOBHEIE

23.04.2024




¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

31

32

33

[ToBTOpeHUE, 0600IICHNE 1
cUCTEMAaTH3aWs 3HAHUN. 3a1auun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS

[ToBTOpeHue, 0600IIEHNE 1
cUcTeMaTH3alis 3HaHUH. 3agauu
TUTAHUMETPUHU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
cucteMaru3anys 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

WroroBas koHTpoNbHAs paboTa

30.04.2024

07.05.2024

14.05.2024

21.05.2024

34

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

28.05.2024







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






