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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma yueOHoro kypca «Il'eomerpusi» 0a30BOro ypoBHS Ui
obywaromuxcs 10 —11 kmaccoB  paspaborana Ha ocHoBe DenepaibHOTO
TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa CpPEAHEro oOmero oOpa3oBaHUS, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIbIBISIEMBIX K MaTeMaTHYECKOMY
0o0pa30oBaHuIO, M TpaJULMUA pPOCCUHCKOro oOpa3oBaHus. Peanmusauuss mnporpammsl
o0ecreynBaeT OBJIAJICHUE KIHOYEBBIMH KOMIIETCHIMSIMH, COCTABISIOUIUMHU OCHOBY JIJIs
CaMOpa3BUTHS ¥ HEMPEPHIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOTO U MO3HABATEIHLHOTO PAa3BUTHS JIMYHOCTH 00YYaIOLIUXCS.

HEJHN U3YYEHUA YYEBHOTI'O KYPCA

BaxxHocTh y4eOHOro Kypca reOMETpUU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
o0OyciioB/ieHa MPAKTUYECKOM 3HAYMMOCTBIO  METAlNpPEeIMETHBIX U  IPEIMETHBIX
pe3yapTaToB  OOy4YeHHWsI TE€OMETPMU B  HANPABICHUHM JIMYHOCTHOTO  Pa3BUTHSA
oOyuaronuxcsi, (OpMHUPOBAaHUSA (PYHKIHMOHAIBHOM MaTeMaTH4eCKOW TIpaMOTHOCTH,
U3y4eHUs APYruxX Y4eOHbIX IUCHMIUIMH. Pa3BuTHe y oOydaromuxcs NpaBUIIBHBIX
NPEJCTABIEHU O CYIIHOCTH M MPOUCXOXKJIEHUM T'EOMETPUUYECKUX aOCTpaKIMi,
COOTHOLIEHUN PEAJIbHOTO MW WICAIBHOIO, XapakTepe OTpPaXEHUs MaTeMaTUYECKOU
HAyKOW SBJICHHH U IIPOLIECCOB PEAIBHOTO MHUPA, MECTE T'€OMETPUM B CHUCTEME HayK U
pOJIM MAaTEMaTUYECKOI0 MOJEIMPOBAHHA B HAYyYHOM IIO3HAHMM U B IPAKTUKE
crocoO0CcTBYyeT (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YYalUXCs, a TAKKE KayeCcTB
MBILUIEHUS, HEOOXOIUMBIX JUIs aJalTallid B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBisieTcst OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEJAHETO OOILErO
o0pa3oBaHus, TaK Kak OOECIeYMBAaeT BO3MOXKHOCTb M3YYEHHUS KaK JAUCLUIUIMH
€CTECTBEHHO-HAYYHOU HAIIPaBJICHHOCTH, TAK U T'yMAHUTAPHOM.

Jlornueckoe MblIUIEHHE, (QOpMHpYyeMOe MpU HU3YyYEHHMH OO0Yy4arolUMUCS
IOHATUMHBIX OCHOB T'€OMETPUU M IIOCTPOCHUM LETOYKH JIOTMYECKUX YTBEPXKIACHUU B
XOJIe pElIeHHs] T€OMETPUYECKUX 3a7a4, YMEHHE BBIIBHUraThb U ONPOBEPraTh I'MIIOTE3bI
HEIIOCPEACTBEHHO UCITOJIB3YIOTCS IIPU PELICHUM 3aJ1ad €CTECTBEHHO-HAYYHOTO LIMKIA, B
YaCTHOCTHU U3 Kypca QU3HKH.

YMeHHe OpUEHTUPOBATHCA B IPOCTPAHCTBE UIPACT CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsax JIesTeNIbHOCTH YenoBeka. OpHeHTalus 4eaoBeKa BO BPEMEHU U MPOCTPAHCTBE
— HEOoOXOJUMO€E YCJIOBUE €r0 COLHUAIBHOrO OBITHS, (OpMa OTPaKEHUsSI OKPYKAIOILETOo
MHpa, YCJIOBHE YCIIELIHOIO ITO3HAHUS U aKTUBHOTO IIPeoOpa3oBaHUs JeHCTBUTEIBHOCTH.
OnepupoBanue MPOCTPAHCTBEHHBIMH 00pa3zaMu OOBEIMHSET pa3Hble BUABI Y4eOHOW U
TPYAOBOM [€ATENBHOCTH, SBIAETCS OJHUM M3 HPO(PECCHOHAIBHO Ba)XKHBIX KauyecTB,
MOSTOMY aKTyaJlbHa 3aaada (OpPMHUPOBAaHUSA Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBILIUIEHUS! KaK Pa3HOBUJHOCTU OOpPa3HOTO MBIIUIEHHUS] — CYIECTBEHHOI'O KOMIIOHEHTa
B [TIOATOTOBKE K IIPAKTHYECKOM AESITEIBHOCTH 10 MHOIMM HaIIPaBICHUSIM.



[lenp ocBoeHus mporpammbl yuyeOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
00ydeHus: — o011e00pa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYyUYarOIIMXCS Yepe3
obOecriedeHre BO3MOXXHOCTH TPHOOPETEHHMsS] W  UCIOJIB30BAHMS CHUCTEMATHUYECKHX
r€OMETPUUECKUX 3HAHUM U JeHCTBUM, CHEIU(PUYHBIX TE€OMETPUHM, BO3MOXKHOCTHU
YCTEIIHOTO TPOJODKEHUST O00pa3oBaHUS 1O CIENUATBHOCTSM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIOJIb30BaHUEM T€OMETPHH.

[Iporpamma o reomeTpuu Ha 6a30BOM ypOBHE IpeJHA3HAUYEHA 1Ji1 00y4aroluxcs
CpellHEeM IIKOJIbI, HE UCTIBITHIBABIINX 3HAUYNUTEIBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusi. Takum oOpazoMm, oOydarommecs Ha 0a30BOM ypOBHE JOJKHBI
OCBOUTH O0OIIME MaTeMaTHYEeCKHE YMEHHs, CBA3aHHbIE CO CIEUU(PHUKON TreoMeTpuu u
HEOOXOAUMBbIE I KU3HM B COBpEMEHHOM obmiectBe. Kpome 3TOro, oHu HMEIOT
BO3MOXXHOCTh H3y4YUTh T'€OMETpPHUIO OoJiee TMIyOOKO, €Ciad B JalbHEHIIeM BO3HUKHET
HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHUAX B TPO(HECCHOHATBHON e TEIIHBHOCTH.

JlocTkeHue  1EeAM  OCBOGHHSA  MpPOTpaMMbl  OOECHEYMBAETCS  pElleHUEM
COOTBETCTBYIONTNX 3a1a4. [[puopuTeTHEIMU 3a/1auaMu OCBOCHHS Kypca «l eomeTpun» Ha
6a30BoM ypoBHE B 10—11 kaccax sSIBISIOTCS:

e (opmupoBaHUe MPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBON KYJIbTYPHI U

OCO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOLUTUM MUPOM;

e (opmupoBaHuEe TpeACTaBlIEHUs O MHOTOTpaHHUKAxX M TelaxX BpAIEHHUS KaK O
BXKHEHIIMX MAaTEMaTHYECKUX MOJEISAX, MO3BOJISIOIIMX OIMUCHIBATh M M3y4daTh
pa3HbIC SIBICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHHMe yMEHUs pacro3HaBaTh HA YEPTEXKaX, MOJECISAX U B peaTbHOM
MUpPE MHOTOTPAHHUKH U TeJla BpallleHHUs,;

® OBJQJCHHEC METOJAMH PEIICHUs 3a/Jad Ha TOCTPOCHHS Ha HM300paKeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHHEe  yMEHHUS  ONEpPUPOBATH  OCHOBHBIMHU  MOHSATUSMU O
MHOTOTPaHHUKAX M TeJlaX BpalleHUs U UX OCHOBHBIMU CBOMCTBaMU;

® OBJAJICHUE ANTOPUTMAMHU pEIICHHUS OCHOBHBIX THIIOB 3aay; (OpMUPOBAHUE
YMEHHS MPOBOJIUTH HECIOKHBIE JOKA3aTEIbHbIE PACCYKIIEHUS B XOJ€ pelleHUs
CTEPEOMETPUUECKHX 3aJ1a4 U 33/1a4 C MPAKTHYECKUM COJICPKAHUEM;

® pPa3BUTHE WHTEIUICKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEIPHOW AKTUBHOCTH, WCCIIEIOBATEIIbCKUX YMEHUW, KPUTUIHOCTHU
MBIILICHUS;

e (opmupoBaHue (PYHKIMOHAJIBHOW TPAMOTHOCTH, PpEJIEBAHTHOM TE€OMETpPHUU:
YMEHHE pAacClO3HaBaTh MPOSBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB WU
3aKOHOMEPHOCTEH B PEATbHBIX JKU3HEHHBIX CUTYAIMSIX W TIPU U3YYCHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyITHpOBaATh UX HA SI3BIKE TEOMETPHUH M CO3/1aBaTh T€OMETPUUIECKUAE MOJICIIH,
OPUMEHITh OCBOEHHBIM T€OMETPUYECKMM ammapar Ui peHIeHHs] MPaAKTUKO-
OpUEHTUPOBAHHBIX 3aja4, WHTEPIPETUPOBATh U OIEHUBATH IOJYYCHHBIS
pe3yNbTATHI.



OTnnuuTeNbHOM OCOOEHHOCTBIO IPOTPAMMBI  SIBJISETCS BKIIOYEHME B KYpC
CTEpPEOMETPUM B Hayaje €ro M3ydeHus 3anad, peulacMblX Ha YPOBHE HHTYUTHUBHOIO
NO3HAHWA, W ONpEeAENEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HAA HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M IMPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIUPYET
IIPOTEKAaHNE WHTYUTHBHBIX IIPOLECCOB, MOTHBUPYET K JaJbHEUIIEMY HW3y4YECHHIO
peIMeTa.

[Ipeanourenne oTaa€Tcsl HArIAJHO-KOHCTPYKTUBHOMY METOAY OOY4YE€HHs, TO €CTh
TEOPETUYECKUE 3HAHHWA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOW  JEATENBHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX MPEICTABICHUU Y
ydaluxcs B Kypce CTEpPEOMETPHUM NPOBOAMUTCS 3a CUET pELICHUsS 3aJad Ha CO3/aHHE
IPOCTPAaHCTBEHHBIX 00Pa30B M 3aj[ad Ha ONEPHPOBAHNE MPOCTPAHCTBEHHBIMH 00pa3aMH.
Co3znanue ob6pa3a IpOBOJUTCS € ONOPOM Ha HAIIAJHOCTh, & OIIEPUPOBaHUE 00pa3oM — B
YCJIIOBUSIX OTBJICYEHUS OT HAIJSAJHOCTH, MBICJIEHHOTO HM3MEHEHUS €ro HCXOIHOIO
COJIEPIKAHMS.

OcHoBHBIE cojaepkarenbHble JMHUUM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHuku», «lIpsMble M IJIOCKOCTH B NPOCTpaHCTBE», «Tema BpamieHUs»,
«BekTopbl M KOOpAMHATBI B IPOCTpaHCTBE». DOPMUPOBAHUE JIOTMYECKUX YMEHUU
pacnpezensieTcst He TOJIbKO 10 COJepXkKaTeIbHbIM JIMHUSAM, HO U 10 roAaM oOydeHus Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHMUs.

ConepxaHue  00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3ysbTaTaM
OCBOEHHMSI  paboyeil  mporpaMMbl,  paclpeAeneéHHBIM 1O  rojaM  OOy4YeHws,
CTPYKTYPHPOBAHO TakMM OOpa30M, YTOOBI OBJA/J€HUE I€OMETPUUYECKUMH HNOHATUSAMHU U
HaBBIKAMH OCYIIECTBISIJIOCH MOCITEA0BATEIbHO M TOCTYIMATENbHO, C COOJIIOACHUEM
IPUHLMIA [TPEEeMCTBEHHOCTH, YTOOBl HOBBIE€ 3HAHMS BKIIIOYAINCh B OOILYI0 CHUCTEMY
TE€OMETPUYECKIX MPEICTABICHUN O0y4alomMXCs, pacmupsis ¥ yrayomss e€, oOpa3ys
IIPOYHBIE MHO’KECTBEHHBIE CBA3H.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIJIAHE

Ha usyueHnue reomerpum orBogutcsi 2 yaca B Hexeno B 10 kmacce m 1 yac B
Henento B 11 kmacce, Bcero 3a aBa roja ooydenus - 102 ydueOHBIX yaca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMBbIe U ITIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbBIE TOHATUS CTEpeoMeTpuH. Touka, mpsmMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonaTne 00 akCMOMAaTHYECKOM IOCTPOEHUM CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3aumHOE  pacnosioKeHUEe IOpsMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIIMECs,
IapaJuleIbHbIE U CKpeIIUBaroIuecs npsaMele. [lapamnenbHoCTh NpAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapajuleIbHbIEC NIPSIMBIE B IPOCTPAHCTBE; NAaPAJICIIBHOCTD TPEX MPSIMBIX;
IIaPAJUIEIBHOCTD MPSAMOM M IUIOCKOCTH. YTIIBI C COHAIPABJICHHBIMU CTOPOHAMH; YIOJI
MEXIYy HpsAMBIMM B MpocTpaHCTBE. llapaiienbHOCTh IUIOCKOCTEH: MapaliesibHbIE
IUIOCKOCTH; CBOMCTBA MapaJUIENbHBIX IUIOCKOCTEW. IIpocTeiimme npoCcTpaHCTBEHHBIE
(uUrypbl Ha INIOCKOCTHU: TETPa’Ip, KyO, Napajuleaenune/]; IOCTpOCHUE CeYeHUH.

[leprieHIUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IIEPIEHIUKYJSAPHBIE IpPsSIMBbIE B
IIPOCTPAHCTBE, NpPSMBIE IapaJUICIbHBIE W IEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPHNEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, T€OpPEMa O NPAMOW NEPIEHAMKYISIPHON
IUIOCKOCTU. YTJBI B IIPOCTPAHCTBE: YroJl MEXAY NPAMON M IUIOCKOCTBIO; ABYTPaHHBIN
yTOJ1, JIMAHEMHBIN yroJl ABYrpaHHOTO yria. [leprneHauKyisap 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKU /0 IUIOCKOCTH, PacCTOSIHHME OT MpPSIMOW 10 IUIOCKOCTH, MpOeKuus (Urypbl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEH: IMPU3HAK NEPHEHIUKYISIPHOCTH JBYX
IockocTent. Teopema o TpEX NMepneHINKyJIApax.

MHOrorpaHHuKH

[ToHsiTME MHOTrOrpaHHMKA, OCHOBHBIE JIEMEHTHl MHOIOTPAHHMKA, BBIIYKIbIE MU
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronapHas npusma;
IpaHd ¥ OCHOBaHUS MpPU3MBI; INpsiMasi U HAKJIOHHAs IpPU3Mbl, OOKOBas M IOJIHAs
IIOBEPXHOCTh npu3Mbl. [lapamenenunen, npsMOYrOJIBHBIA HapaJLICICHUIE] U €ro
cBoiictBa. [lupamuza: n-yroapHas nupamMuia, rpaHd ¥ OCHOBaHME MUPAMUJIbL; OOKOBasI U
I0JIHAs TOBEPXHOCTh MHUPaMU[bl; INpaBWIbHAs W YyCeYEHHas NUpamMuaa. OJIEMEHTHI
npusMbl ¥ nupamuzbl.  [IpaBuiabHBIE MHOIOTPaHHUKH: IIOHATHE IPAaBHIBHOIO
MHOTIOTpaHHUKA; IIpaBWIbHAs IpHU3Ma M [paBWIbHAsA NUPAMUAA; [PaBUIbHAsS
TpeyroyibHas MUpamMua U MpaBUIbHBIN TeTpasrap; KyO. IlpencraBnenne o nmpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTa’p, 10AeKa’yAp U ukoca’ap. CeyeHus NpU3Mbl U MUPAMUJIBL.

CuMmMeTpuss B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, IIPSIMOM,
IUIOCKOCTU. DJEMEHThl CHUMMETPUU B MNUpaMuiax, NapajljIesIeNuIeax, MPaBUIbHBIX
MHOTOTPaHHUKAX.

Brruncienne 31eMEeHTOB MHOTOTPaHHHMKOB: péOpa, nmaroHanu, yriuel. [lmomanb
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSAMOUN MPU3MBI, IJIOLIAb OCHOBAHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM mpu3Msl. [Tnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW INHMPAMHUIBI, TEOpPEMa O IUIOIMIAAM YCECYEHHOW NHUPAMUIBIL.
[Tonsitue 06 00BEMe. OOBEM MUPAMUIBI, TPU3MBI.



[TogoOHubie Tenma B mpocTtpaHcTBe. COOTHOIICHHS  MEXKAY  IUIOIIAJASIMU
MOBEPXHOCTEH, 00hEMaMU MOJOOHBIX TEII.

11 KJIACC

TeJia BpalueHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3yIolue HUIUHAPUYECKON MOBEPXHOCTH, OCh
UUIUHApUYECKO moBepxHOocTU. LunuHap: ocHoBaHuA © OOKOBasi MOBEPXHOCTb,
oOpasyromias 1 oCh; oAb OOKOBOI U MOJTHONW MOBEPXHOCTH.

Konnueckass moBEpXHOCTb, 00pa3yrollue KOHUYECKOW IOBEPXHOCTH, OChb M
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yolas U OCh;
TUIONIA/Ib OOKOBOMW M TOJIHOW MMOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3yIolue U BhICOTA;
OCHOBaHHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: enTp, pagnyc, AMaMeTp; IIOMAAb MOBepXHOCTH chepsl. Banmuoe
pacnofiokeHue cepsl U MII0CKOCTH; KacaTeabHas IIOCKOCTh K cdepe; miomanb chepsl.

N3o6paxkenne Ten BpameHus Ha IUIOCKOCTU. Pa3BEépTka mUIMHIpa U KOHYCA.

KoMOuHauu Tten BpalleHUss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
0KOJI0 cepsbl; chepa, BIUCAaHHAS] B MHOTOTPAHHUK, WIIH TEJIO BPAIIICHHS.

[Tonsitue 06 006bEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
NpsIMOYTOJILHOTO Mapajuiefenumena u ciueactsuss u3 He€. O0BEM UUIUMHIpPA, KOHYCA.
O06BEM mapa u mwiomaab chepsl.

[TomoOHble Tema B mpoctpancTBe. COOTHONICHHS MEXIY  IUIOMIAJISIMH
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEll.

Ceuenust uuinuHapa (MapauielbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanieabHOEe OCHOBAHUIO U MPOXOJISIIEe Yepe3 BEPILNHY), CEYSHHS 11apa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocté U B mpocTpaHcTBe. CllOKeHHE M BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BeKTOopa Ha 4ucio. PasioxkeHue BeKTopa MO TpEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. PemeHue 3amad, CBA3aHHBIX C NMPUMEHEHUEM
IIpaBUJI IEUCTBUM C BeKTOpaMHu. lIpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. [Ipocreiimie 3amaun B KOOpAMHATAX. YTOJ MEXIY BEKTOPAMHU.
CkansipHoe TMNpOU3BEACHUE BEKTOPOB. BbluucieHue yrioB MexAy MpsSMbBIMA U
iockocTsAMU. KoopIMHATHO-BEKTOPHBIM METO/ MPU PELICHUN T€OMETPUUECKHX 3a/1a4.



INNJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE  pe3yNbTaThl  OCBOCHHUS  NPOrpaMMBI  y4eOHOro  IpeaMeTra
«MaremaTuKa» XapakTepHU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(OpPMHUPOBAHHOCTHIO TPAXKTAHCKOW TO3UIIMU OOYYarOIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIecTBa, MPEACTABICHUEM O MaTeMaTHYeCKHX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBJICHHM, MPOIEAYpP IPAKIAHCKOTO
oOuiecTBa (BBIOOPHI, OMPOCHI M TP.), YMEHHEM B3aMMOJCHCTBOBATh C COIMAIIbLHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIMSIMU U HA3HAYCHHUEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTHIO POCCUUCKOW TPAKIAHCKOW HWICHTUYHOCTH, YBAKCHHUS K
IPOLIJIOMY M HACTOAIIEMY POCCUWCKON MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATUKOB W POCCUHCKOM MAaTEMATHYECKOW IIKOJbI, K
UCIIOJIb30BAHMIO 3TUX JOCTHKEHHUH B IPYyTrUX HayKax, TEXHOJIOTHIX, chepax SIKOHOMHUKHU.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHMEM JYXOBHBIX IEHHOCTEW POCCHICKOTO Hapoja; c(pOpMUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IIOBEACHUSA, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JIOCTMKEHUW HAyKH U JEATEIbHOCTHIO YUYEHOIO; OCO3HAHHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUHUBOTO OYyIIETO.

JcTeTHYecKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIIOYAs HSCTETHUKY MAaTeMaTHYECKUX
3aKOHOMEpHOCTEN, OOBEKTOB, 3aJay, PEIICHU, PacCYX JACHUI; BOCIPUUMYHBOCTHIO K
MaTEeMaTUYE€CKUM aCleKTaM Pa3iuyHbIX BUJIOB UCKYCCTBA.

du3uyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHsSI TIPUMEHATh MATEMAaTHYECKHUE 3HAHHUS B WHTEpecax
310pOBOTO M 0e30macHOro oOpas3a >KW3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBIO  (3I0POBOE THTaHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA M OTIbIXA,
peryisipHast pu3nyYecKas aKTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS, ITPH 3aHATHUSAX
CIIOPTUBHO-03J0POBUTEIBHON JIESITENBHOCTBIO.

Tpyaosoe Bocnuranue:

FOTOBHOCTBIO K TpYyAY, OCO3HAaHMEM IEHHOCTU TPYHOJIIOOUs; HMHTEPECOM K
pasznu4HbIM cepam nmpodeccuoHanbHON NeATEeIbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
NPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu u
peanu3oBbIBaTh COOCTBEHHbBIE >KM3HEHHbBIE IUIAHBI; TOTOBHOCTbIO M CIOCOOHOCTHIO K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHMIO HAa TPOTSKEHUU BCEH KU3HU;
FOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJlay MAaTEMaTUYECKOU
HaIlPaBJIECHHOCTH.

JKOJI0ru4ecKoe BOCIIUTAHHE:



c(OpPMHUPOBAHHOCTBIO ~ JKOJOTMYECKOM  KYJIbTYpbl, TOHUMAHUEM  BIUSHUSA
COLIMAIbHO-3KOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIBHOMN Cpeabl,
OCO3HAHUEM TJO0AIBHOTO XapakTepa OJKOJOTUYECKHX MpoOJieM; OpHEHTAled Ha
NpUMEHEHHE MaTeMaTUYeCKUX 3HaHWM I peuieHus 3afad B oOJacTH OKpY’Karollen
Cpelbl, IUIAHUPOBAHMS TIOCTYIKOB W OLEHKM HX BO3MOXHBIX IOCIEACTBUI s
OKPY’KarOIIEH Cpebl.

LleHHOCTH HAYYHOI'O MO3HAHUS:

c(OpMHUPOBAHHOCTBIO ~ MHUPOBO33PEHUS,  COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKM M OOILECTBEHHON IMPaKTUKH, NOHHMMAaHUEM MaTeMaTH4ECKOU
HAyKHU Kak cepbl YeTOBEYECKON NEesSTENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTHU JJIs
pa3BUTHA LMBMUIIM3ALMM; OBJAJCHUEM S3BIKOM MaTEMaTUKU W MaTeMaTHYECKOU
KYyJIbTYpOH KakK CpEICTBOM IO3HAaHUSI MUPA; TOTOBHOCTHIO OCYIIECTBJIATH IPOEKTHYIO U
UCCIIEI0BATENbCKYIO AESITEIbHOCTh UHINBHUIYaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

MetanpenMeTHbie  pe3yabTaThl OCBOCHHSI TMPOTPAMMBI  y4eOHOTO TpeaMera
«Marematrkay XapakTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMEIbHBIMU
oelicmeuamu, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OelCmEUAMY, VHUBEPCATbHbIMU
DpezyIsIMUSHbIMU OeUCBUIMU.
1) Vuusepcanvuvie noznasamenvuvle Oeticmsus, obecneuugarom @Gopmuposanue
0a308bIX KOSHUMUBHBIX NpPOYeccos obyyalowuxcs (0ceoeHue Memooo8 HNO3HAHU
OKpYdHCaOue20 Mupa, NpUMeHeHuUe J02UYeCKUX, UCCIe008amenbCKUX onepayuil, yMeHuil
pabomamu ¢ uHgopmayuet).
ba3oBble joruyeckue 1eMCTBUA:
® BBUIBIATh M XapaKTePU30BaTh CYIIESCTBEHHBIC TPU3HAKH MaTEMAaTHYECKUX
OOBEKTOB, TOHATHUW, OTHOWIIEHWA MEXAY MOHATUAMHU; (HOPMYIUPOBATH
OTIpEe/ICIICHUS MIOHSITHIA, YCTaHABIIUBATh CYIIECTBEHHBII PHU3HAK
KkiIaccuukanmuu, OCHOBaHHMS JUii OOOOIICHWS W CpaBHEHUS, KpPUTEPUU
IPOBOAMMOTO aHAJIN3a;

® BOCIIPUHHUMATb, bopMynupoBaTh u peoOpPa3oOBBIBATH CYXKICHUSI:
YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHNE; YCIOBHBIC;

® BBISBISATh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOPEYHS B
¢dakTax, MaHHBIX, HAONIOJACHUSIX W YTBEPKICHUSX; TpeiaraTh KPUTEPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U IPOTHBOPEYUNIA;

e JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHIKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKITFOUSHUH TI0 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITENILHO JIOKa3aTeIbCTBA MATEMAaTUYECKHX YTBEPKICHHN
(IpsIMBIE ¥ OT IPOTUBHOTO), BRICTPAUBATH aPTYMEHTAIUIO, TPUBOIUTH TPHUMEPHI
Y KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBO/IBI;



BbIOMpaATh CHOCOO0 pelleHus y4yeOHOW 3ahaud  (CpaBHUBATh HECKOJBKO
BApMAHTOB  pEIIEHUs, BHIOMpaTh HamboNee NOAXOAAMMUN C  y4ETOM
CaMOCTOSATEIbHO BBIJICIIEHHBIX KPUTEPHEB).

Bba3oBLIe nccaeaoBaTeJbCKHAE JeHCTBUSA:

UCIIOJIb30BAaTh BOIIPOCHl KAaK HCCIEAOBATEIbCKUA WHCTPYMEHT IO3HAHUS;
dopmynrpoBaTh  BONPOCH, (UKCHpyOIKME MPOTUBOpEUHe, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OpMHPOBATh TMIOTE3Y, apIryMEHTUPOBAThH
CBOIO IIO3ULMIO, MHEHHUE;

IPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE 110
YCTQHOBJIEHUIO OCOOCHHOCTEM MAaTEMaTH4EeCKOro OOBEKTa, SIBICHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMU, SIBIICHUSIMH, ITPOLIECCAMU;
CaMOCTOATEIbHO (OPMYJIUPOBAaTh OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaM
INPOBEAEHHOIO HAOJIOJEHMsI, MCCIEeOBaHUs, OLIEHUBAaTh JOCTOBEPHOCTh
NOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHNUH;

IPOrHO3MPOBAaTh BO3MOXHOE pa3BUTHE IIpoliecca, a TAaKXKE BBbIIBUIaTh
IPEIIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

2)

BBISBIIATh JCQUIMTH MH()OPMAIMK, JTaHHBIX, HEOOXOJMMBIX Ui OTBETa Ha
BOIIPOC M JJIs pEIICHHs 3a/1a4H;
BBIOMpATh WH(POPMAIIUIO M3 HCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMAaTHU3UPOBaTh M HHTEPIPETUPOBATh MH(OPMAIIUIO PA3IUYHBIX BHIOB H
dbopM mpencTaBIeHus;
CTPYKTYpUpOBaTh HMH(POPMAIIMIO, MPEICTABIATh €€ B pa3MYHBIX (popmax,
WUTFOCTPUPOBATH rpaduuecKy;
OLICHMBATh HAIEKHOCTh HHPOPMAITUH 110 CAMOCTOSITEIIBHO C(HOPMYTUPOBAHHBIM
KPUTEPHUSM.

Vuuseepcanvhvle  KOMMYHUKamugHbvle oeticmeus, obecneyusaiom

chopmMuposanHoCmsd COYUAILHBIX HABLIKOB 00YYAOUUXCHL.
OO0menue:

BOCIIPUHUMATH U (HDOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBHH C YCIIOBUSMH U
HEeJSIMU  OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX ¥ MMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOJy PEIICHUS 3a1ayH,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3yJIbTaT;

B XOJ€ OOCYXAEHHS 3a/JaBaTh BONPOCHl IO CYHIECTBY OOCYKIaeMOH TEMBI,
npoOJIeMbl, pemaeMoi 3aJaud, BBICKA3bIBATh HWJCH, HAIICJICHHBIE HA ITOUCK
pEIIEHUS; COTOCTABIISATh CBOHM CYXKICHUS C CYXACHUSIMU OPYTUX YYaCTHUKOB
nuanora, 0OHapy>KMBaTh Pa3U4HMe U CXOJICTBO IMO3UIINIA;, B KOPPEKTHOU (hopme
(bopMyIHpOBaTH pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEJCTABIATh PE3YNbTAThl PEIICHHS 3aJadyd, SKCIEPUMEHTa, HCCIICTOBaHHUS,
NPOEKTA; CaMOCTOSITEIBHO BBIOMpaTh (POpMAT BBICTYIUICHUS C y4E€TOM 3ajad
IPE3eHTAIMN U OCOOCHHOCTEW ayTUTOPHH.

CoTpyaHunuecTBo:



® [IOHMMaTh M WCIOJIH30BATh NPEHMYIIECTBA KOMAHAHOW W WHAMBUAYATHHOU
paboThl TpW pemeHnn Y4eOHBIX 3aj7ad4;, NPUHUMATH [E€Jh COBMECTHOU
NESTENbHOCTH, TJIAHUPOBATh OPTaHU3ALIUI0 COBMECTHOM pabOThl, paclpeesaTh
BUABl pabOT, JOTOBapWBATHCS, OOCYXIATh MPOLECC M pPe3yabTaT paldOTH;
0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® yYyacTBOBAaTh B TPYHNOBBIX (opmax paboTel (0OCYXKIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMb» M WHBIE); BBIIIOJHATH CBOK 4YacTb paboOThl U
KOOPJMHUPOBATH CBOU JCUCTBHS C JPYTUMHU WICHAMH KOMAaHBI, OICHUBATH
KayecTBO  CBOEro  BKjJaja B oOOWUH  MOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHHUKAMHU B3aHMMOIEHCTBUSI.

3) Vuusepcanvnvie pezynamuensvle Oeticmsus, obecneuusarom @GOpMUposanue

CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIL.

Camoopranusanusi:

® COCTaBJISITH IUIAH, AJITOPUTM PEILLIEHUs 33]1a4M, BHIOUPATH CIIOCOO peIIeHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEMH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uHpopMaum.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU MO3HABATEIbHOU pedIeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX
JNEHUCTBUN U MBICIUTENBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB; BIAJETh criocobaMu
CaMOIIPOBEPKH,  CAMOKOHTPOJS  Tpolecca MW pe3ylbraTa  pelIeHus
MaTeMaTH4eCKOM 3a/1auu;

® [pEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpHU PEIICHUU 3a/ayM,
BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJIEHHBIX OIIUOOK, BRISIBJICHHBIX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEJId U YCIOBHUSAM, OOBSICHSITH MPUUUHBI
JNOCTKEHUS WM HEJIOCTHKEHUS PpPe3yJbTaTOB JEATEIHHOCTH, HAXOJUThH
o1nOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJTACC

OrniepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS W3 HUX TMPU PEHICHUH
FEOMETPUUECKHUX 3a]1a4.

OnepupoBaTh MOHATHSAMU: TAPAIEIBHOCTh U MEPHEHAUKYISIPHOCTh TPSIMBIX M
IUIOCKOCTEH.

KnaccudunupoBaTh B3aMHOE pACHOJIOKEHHE TMPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTRE.



OnepupoBaTh MOHATHUSMH: JIBYTPAHHBIA YTOJI, TPaHU JBYTPAHHOTO yria, pedpo
JBYT'PAaHHOTO yTJIa; JIMHEWHBIA YTroJl IBYTPaHHOTO YIJa; IpaJycHas Mepa IABYTPaHHOTO
yria.

OnepupoBaTh  MOHATHUSAMH: MHOTOTPAaHHUK, BBIOYKIBIH W HEBBITYKJIBIH
MHOTOTPaHHUK, JIEMEHTH MHOTOI'pPaHHHKA, TPaBIIIbHBII MHOTOTPAHHHUK.

PacoznaBaTh  OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IHMpamua; MpU3Ma,
IPSIMOYTOJIbHBIN Mapalienenumnes, Kyo).

KnaccuduurpoBaTb MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHUS M KJIacCH(pHUKALUU
(BBITYKJIbIE W HEBBITYKJIbIE MHOTOTPAaHHUKH; MPAaBUIbHBIE MHOTOTPAaHHUKH; MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TapalIeICTIUIIe IbI).

OmnepupoBaTh MOHATHSAMH: CEKYIIast MJIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLIUIIBI TOCTPOCHUS CEYCHUH, UCIIOIB3Ysl METOJI CIIC/IOB.

CtpouTh Cce4YeHHs MHOTOTPAaHHHKOB METOJOM CIIEZOB, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaum Ha HaXOXICHHE T€OMETPUYECKHX BEIMYMH 1O OOpa3laM WId
JITOpUTMaM, IPUMEHSISI U3BECTHBIE aHATTMTUYECKUE METO/IbI IPH PEIIEHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a]1a4 Ha BBIYMCIICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKU
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEX/y CKPEIIMBAIOIIMHUCS TPSMBIMHU.

Pemarp 3amaum Ha HaXOXICHHE T€OMETPUYECKHX BEIMYMH 1O OOpa3laM WIn
ITOpUTMaM, IPUMEHSISI U3BECTHBIE aHATTMTUYECKUE METO/IbI IPH PEIIEHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a]a4 Ha BBIYUCIICHUE YTIIOB MEXIY CKPEIIMBAIOIIMMUCS MPSIMBIMH,
MEXIY MPSIMOH U TNIOCKOCTBIO, MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Beruncaste 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuja) ¢ MpUMEHeHHeM (OPMYI; BBIYHUCIATH COOTHOIICHHS MEXAY IUIOUIaIsIMH
MOBEPXHOCTEN, 00bEMaMU TOJJOOHBIX MHOTOIPAaHHHUKOB.

OnepupoBaTh MOHATUSAMH: CHMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

M3Bnekats, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH  HMHPOPMALUIO O
NPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (HUTypax, MpPENCTaBICHHYI0 Ha 4YepTeX)ax u
PHUCYHKaX.

[IpumensaTs reomeTpuueckue (GakThl A PEHICHUs CTEPEOMETPUYECKHX 3ajad,
HPEANOATaloNIMX HECKOIBKO IIaroB PELIeHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B
SBHOH (opme.

[lpumenats  mpocTeiiye  OporpaMMHBIE  CpPEeICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY.

[IpuBoaUTH TIPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U SKU3HH,
pacro3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATH, TMONydYeHHBIE 3HAHWS HAa TNPAKTUKE: AaHAJU3UPOBATH pPEaJbHBIC
CHUTyallld M MpPUMEHSTh U3yYCHHbIE IMOHATUS B TMpOIECCe IOUCKA PpEIIeHUs
MaTeMaTU4YeCKu C(OPMYIUPOBAHHON MPOOIEMBI, MOIETHPOBATh PEATbHBIE CUTYalluy Ha
S3bIKE TEOMETPHH, HCCIEeNOBaTh IOCTPOCHHBIE MOAETH C  HCIOJb30BaHUEM
TE€OMETPUYECKHUX MOHATHI U TEOpEeM, ammapaTa aireOpbl; pemarh NpakTHIeCKue 3314,
CBSI3aHHBIE C HAXOXK/IEHUEM T'€OMETPUYECKHUX BETUUNH.



11 KJIACC

OnepupoBaTh  MOHATHSAMHU:  IIWIMHApPUYECKAs  IOBEPXHOCTh, O0Opa3yroIue
MWIAHIPUIECKOW TMOBEPXHOCTH; IIWUIMHIP, KOHHYECKas IOBEPXHOCTh, OOpasyrolue
KOHUYECKOW IMMOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (MUIUHIP, KOHYC, cepa u map).

OOBSICHATH CIIOCOOBI TIOTYYEHUS TEJI BPAIICHUS.

KnaccuduimpoBaTs B3auMHOE pacmioiokeHne chepbl U TIOCKOCTH.

OnepupoBaTh MOHSATUSMH: ILIAPOBOM CErMEHT, OCHOBaHUE CETMEHTa, BBICOTA
CerMeHTa; MIApOBOW CJION, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS; IIAPOBOM
CEKTOP.

Beruuciasate 00bEMBI 1 TIJIOMIANA TTOBEPXHOCTEH TENl BpallleHHs, TEOMETPHUCCKUX
TN ¢ MPUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, BIHCAHHBIM B chepy M OMUCAHHBIN
oKoJI0 cepsbl; chepa, BIUCAHHAS] B MHOTOTPAHHHK WIIA TEJIO BPAIICHHS.

BBIYUCIATE COOTHOIIEHUS MEXIY IUIOMIAASIMU TIOBEPXHOCTEH U 00bEMamMu
II0JOOHBIX TEJI.

N3o00paxaTh u3ydaembie GUTYpHl OT PYKH U C MPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BhINOTHATE (BBIHOCHBIE) IIOCKUE YEPTEKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHHSI TEJ BPAIIICHUSI.

W3Biekatb, MHTEPIPETUPOBATH U  MPeoOpa3oBbIBaTH  MHPOPMAIHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTrypax, MPEACTABICHHYI0O Ha 4YepTekKax U
pHUCYHKaX.

OniepupoBaTh NOHSTUEM BEKTOP B IPOCTPAHCTBE.

BBITOTHATE JEHWCTBUS CIOKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB M YMHOXKCHHS
BEKTOpA Ha YUCJIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHU 00JIaJ1al0T.

[IpuMeHATh MpaBUIIO Mapasie/ieueaa.

OnepupoBaTh MOHSATUSMH: JEKAPTOBbI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YroJl MEXAY BEKTOpPaMHU,
CKAJIIPHOE ITPOU3BE/ICHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMILIAHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOPOB W MPOM3BEJACHHE BEKTOpa Ha YHUCIO, YIOJd MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEICHUE, PACKIIA IbIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3aiaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOpPIUHAT.

[IpumMeHaTr reoMeTpuyeckue (akThl IS pEUIeHUS CTEPEOMETPHUYECKUX 3ajiad,
MpEeANoJaraloniX HECKOJIbKO IIAroB PEUICHHUs, €CIM YCIOBUS MPUMEHEHHS 3aJaHbl B
SBHOH (opme.

Pemate mpocreiimue TeoMeTpUUECKHE 3aJayd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.



PemaTp 3a7aun Ha J10Ka3aTeNIbCTBO MAaTeMAaTHMUYECKHX OTHOUICHUM M HAXOXICHHE
reOMEeTPUYECKUX BETMYMH M0 00pa3iiaM WK alropuTMam, MPUMEHS S U3BECTHBIE METO/IbI
MIPU PEIICHUH CTAHJAAPTHBIX MAaTEMATUUYECKHUX 3ajad.

[IpumensaTs  mpocTediMe  OporpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEILICHUH CTEPEOMETPUUYECKUX 3a/1au.

[TpuBoIMTh HpUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TMOJNyYeHHbIE 3HAHUS HAa TPAKTHUKE: AaHAJIW3UPOBATh peajbHbIe
CUTyalldd M TPUMEHATh HU3Y4YEHHbIE TIOHATHS B IIPOLIECCE IOMCKA pEHIeHUs
MaTeMaTH4eCcKH c(hopMyITUpPOBAHHON MPOOIEMbI, MOJIETUPOBATh PealibHbIE CUTYAIlMH Ha
SI3bIKE  T€OMETPUM, UCCIEAOBaTh IOCTPOCHHBIE MOJEIM C  HMCIOJIb30BAHUEM
reOMEeTPUYECKUX MOHATUIA U TEOpeM, arrnapara ajareOphbl; pemaTh NpakTUYecKue 3aJauH,
CBSI3aHHBIE C HAXO0XK/ICHHUEM I€OMETPUUYECKUX BEJIUYHUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJTACC
KosnvecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uugposbie)
Ne /it Kourpouasnsie IIpakrnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypeb!
1 BBeneHue B crepeoMeTpuio 10
) [Ipsimble M IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapamienbHOCTD NPSAMBIX U INIOCKOCTEN
3 HCpHCHI{I/IIiYJ'ISIpHOCTB IPSIMBIX U 12
IJIOCKOCTEN
4 VYTIibl MEXy NPSAMBIMU U IUNIOCKOCTSIMHU 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAHHUKOB 1
7 [ToBTOpEHME: CEUEHMSI, PACCTOSHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB IIO 68 5 0

[TPOTPAMME




11 KJJACC

KoauvecTBo yacon DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/mn Konrpoabubie Ilpakruyeckue
NporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tena BpaieHus 12
2 OO0BEMBI TET 5 1
3 BekTopsl 1 KOOpIMHATHI B 10 |
IPOCTPAHCTBE
4 [ToBTOpenue, 0600IIEHNE, - |
cUCTeMaTH3alus 3HAHUM
OBILEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOTPAMME







INOYPOYHOE IIVTAHUPOBAHHUE
10 KJTIACC

Ne
n/n

Tema ypoka

KoaungecTBo 4acoB

KoHrTpoabHble
Bcero P
padoTbI

IIpakTHyeckue
padoTbI

Jlara
HU3Yy4eHN s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypcsl

OCHOBHBIE TOHSTHS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX:
M300paXkeHus I0CKOCTEH,
napajuieNbHbIX NPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

05.09.2023

[lonsiTus: MCPCCCKAOIINCCA
IJIOCKOCTH, IICPCCCKAOIINUCCA
npsamas 1 rmiI0CKOCTb

07.09.2023

IlonsaTns: nepecekaromuecs
IJIOCKOCTH, MEPECEKAOIINECS
npsiMasi ¥ IIOCKOCTh

12.09.2023

3HAaKOMCTBO ¢ MHOTOT DAaHHUKaMH,
M300paKeHNEe MHOTOTPAaHHUKOB Ha
PHCYHKAaX, Ha MPOEKIIMOHHBIX
gepTeKax

14.09.2023

Bxomnas koHTpOdBpHAS paboTa

19.09.2023




HavanbHblie cBefieHus 0 KyOe u
UpamMue, uX pa3BEPTKHU U
Mozenu. CedeHuss MHOTOTPaHHUKOB

21.09.2023

ITonsiTHe 00 aKCHOMAaTHYECKOM
MOCTPOCHHUH CTEPECOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U
CIEJICTBHS U3 HUX

26.09.2023

AKCHOMBI CTEPEOMETPUHU U
CJIEZICTBHS U3 HUX

28.09.2023

[TonaTne 06 akCMOMaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPHUH U
CJIEZICTBHS U3 HUX

03.10.2023

10

[TonaTne 06 akCMOMaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPHUH U
CJIEZICTBHS U3 HUX

05.10.2023

11

Bzaumnuoe PACIIOJIOKCHUC ITPAMBIX
B IIPOCTPAHCTBC: MCPCCCKAOIINECCA,
ImapaiICIIbHbIC U
CKpCHIMBAIOIIUCCA IIPAMBIC

10.10.2023

12

[TapamienbHOCTh NPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE:
napajuiesibHbIE IPSIMBIE B
MIPOCTPAHCTBE; NAapaJLIEIbHOCTh
TPEX MPSAMBIX

12.10.2023




HapaHJ'IeJ'ILHOCTB IMpAMBIX U
IJIOCKOCTEH B IMpOCTPAaHCTBC:

13 [TapannenbHOCTh IPSIMON U 17.10.2023
MJI0CKOCTH
14 VYTIbl ¢ COHaNpaBlIEHHBIMU
CTOPOHAMHU 19.10.2023
15 VYroa Mexay npsMbIMHU B
IIPOCTPAHCTBE 24.10.2023
16 Yron Mexay npsMbIMHU B
MPOCTPAHCTBE 26.10.2023
17 [TapannenbHOCTB NIIIOCKOCTEM:
napaJiyieabHble INIOCKOCTH 07.11.2023
18 CaoiicTBa napajjieNbHbIX
MJIOCKOCTEN 09.11.2023
[Ipocreiinme npocTpaHCTBEHHbIE
19 UTYpbI Ha TUIOCKOCTH: TETPASIP,
gy(i?ﬁapannenenmnen e 14.11.2023
20 [TocTpoenue ceuenuit 16.11.2023
21 ITocTpoenue ceuenui 21.11.2023
KouTponsHas paborta o teme
2 "IIpsiMbI€e 1 MJIOCKOCTH B
npocrpanctse. [lapamiensHoCTh 23.11.2023
MPSAMBIX U TJIOCKOCTEN"
23 IleprieHIUKYIAPHOCTD NPSMOU U




IUIOCKOCTU: ICPIICHANKYIIAPHBIC
IIpAMBIC B IIPOCTPAHCTBC

28.11.2023

HpHMLIe ImapaiICJIbHBIC U

24 NEPIEHIUKYISPHBIE K IITIOCKOCTU 30.11.2023
)5 [IpsimMble mapajuienbHbIE U

MEePNEHANKYISAPHBIC K TTTIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHANKYIIPHOCTH

MPSAMON U TJIOCKOCTH 07.12.2023
7 [Ipu3Hak nepneHANKYIIPHOCTH

IIPSIMOM U IIIOCKOCTH 12.12.2023
73 Teopema o nmpsmon

MEePNEHANKYISIPHON MIOCKOCTH 14.12.2023
29 Teopema o nipsamon

NEePNEeHANKYISIPHON MIOCKOCTH 19.12.2023
30 [TonyronoBast KOHTpOJIbHASI paboTa 21.12.2023

[leprieHauKysIp U HAKJIIOHHBIE!
3l paccTosiHUE OT TOYKH J10

TJIOCKOCTH, PACCTOSIHUE OT MPSIMOI 26.12.2023

710 IIJIOCKOCTHU

[leprieHauKysIp U HAKJIOHHBIE:
1 paccTosiHUE OT TOYKH J10

TJIOCKOCTH, PACCTOSIHUE OT MPSIMOi1 28.12.2023

710 IIJIOCKOCTHU
13 [lepnieHauKymsIp U HAKJIIOHHBIE:

paccTosiHUE OT TOYKHU 10 09.01.2024




IIOCKOCTHU, paACCTOAHUC OT HpHMOﬁ
J0 IINIOCKOCTHU

[lepnieHAUKYISP U HAKJIIOHHBIE:
paccTosiHue OT TOUYKH J10

34
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOI 11.01.2024
110 IIJIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJ MEXIY
HPSIMOU U TJIOCKOCTBIO 16.01.2024
36 JIByrpaHHBIN yIOJ1, JAHEHHBIN YroJl
JIBYTPaHHOIO yrja 18.01.2024
37 JIByrpaHHbIi yroJ, TUHEHHBIN yroJl
JIBYTPaHHOIO yrja 23.01.2024
[lepnieHIUKYIAPHOCTD MIIOCKOCTEN:
38 MIPU3HAK HepHer[I/IKyJISIpHOCTI/I 75.01.2024
IBYX ILNTOCKOCTEN
[leprieHIUKYIAPHOCTD MJIOCKOCTEN:
39 MpU3HAK HepHerlI/IKYJ'I}IpHOCTI/I 30.01.2024
IBYX IJIOCKOCTEN
[lepneHAUKyASIPHOCTD MIOCKOCTEM:
40 MpU3HAK HepHerlI/IKYJ'I}IpHOCTI/I 01.02.2024
IBYX IJIOCKOCTEN
41 T &
eopema o TpEX NepHeHAuKyIsIpax 06.02.2024
42 Teopema o TpEX MEPHIEHAUKYISIPaX
08.02.2024
43 Teopema o TpEX nepneHauKyIsIpax




13.02.2024

44

KonTponsHas padota no temam
"IlepnieHAUKYISPHOCTD NPAMBIX U
miockoctel" u "Vl MEXKIY
MPSAMBIMU U IIJIOCKOCTSAMHU"

15.02.2024

45

[ToHsAiTHE MHOTOTpAaHHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOT'PAHHUKA, BBITYKIIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH;
pa3BEpPTKa MHOTOIPaHHUKA

20.02.2024

46

IIpu3ma: n-yroabHas npusMa;
I'PaHU U OCHOBAHMS IIPU3MBI;
IpsiMasi ¥ HAKJIOHHAs [IPU3MBI;
OOKOBas M IMOJIHAS IOBEPXHOCTH
IIPU3MBI

22.02.2024

47

[Tapamenenunen, psAMOYTOJIbHBIN
napaJjulesIeIuIel U ero CBOMCTBa

27.02.2024

48

IIupamua: n-yronpHas IUpaMUIa,
IrPaHU U OCHOBAHUE MUPAMUJIBL;
OOKOBas U MOJIHASI IOBEPXHOCTh
[ApaMU/Ibl; IPABUIIbHAS U
yceu€HHas nupamMuia

29.02.2024

49

IIpaBUIIBHBIE MHOTOTPaHHUKM:
MIOHATHE NIPABUIIBHOTO
MHOI'OTpaHHUKA; [IPABUIbHAS
IIpU3Ma Y NpaBWIbHAs MUPAMHUJIA;
[IpaBUJIbHAS TPEYTOJIbHAs

05.03.2024




nUpaMuia U PaBUIbHBINA
TeTpasap; Kyo

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHUKAaX: OKTadIp,
JOJICKadAp U UKOCAdIP.

07.03.2024

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPUS OTHOCUTEIBHO TOUYKH,
MPSIMOM, IJIIOCKOCTU. DJIEMEHTBI
CUMMETpUHU B IUPAMHUIAX,
napajuiesienuIe ax, NpaBuIbHbIX
MHOT'OI'paHHUKAaX

12.03.2024

52

Brruncienue diieMeHTOB
MHOTOTPaHHUKOB: PEOpa,
JIaroHaju, yriibl

14.03.2024

53

[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH IPSIMOM
MIPU3MBI, IJI0IAIb OCHOBAHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH
MPSIMOU TIPU3MBI

19.03.2024

54

[Tnomanb 60KOBOY MOBEPXHOCTH H
MOBEPXHOCTH MPaBUIbHOMN
MAPAMUBL, TEOPEMA O IUIOLIAIH
OOKOBO MOBEPXHOCTH YCECUEHHOM
MAPAMUIBI

21.03.2024

55

KonTtponbHas pabora no teme
"MHororpaHHuKH"

04.04.2024




56 ITonstre 06 00BEME 09.04.2024
57 O0BEM upamMuIbI 11.04.2024
58 O0BEM upamMuIbI 16.04.2024
59 O06BEM TUpaMUIBI 18.04.2024
60 O0BEM upaMuIbI 23.04.2024
61 O0BEM TPU3MBL 25.04.2024
62 O0BEM TPU3MBI 30.04.2024
63 O0BEM TPU3MBI 07.05.2024
64 Kontponpsnas pabota mo Teme

"OOBEMBI MHOTOTPaHHUKOB" 14.05.2024
65 Hrorosas koHTpoJbHAS paboTa 16.05.2024

[ToBTOpeHue, 06001IEHNEe
66 CHCTeMaTHu3alus 3HaHUH.

ITocTpoeHue ceueHuii B 21.05.2024

MHOTOTpaHHUKE
7 IToBTOpeHue, 06001IEHNEe

CHCTeMaTHu3allus 3HaHUH. 23.05.2024




Brruuciienue paccTosaHuii: MeXIy
IBYMSI TOYKaMHU, OT TOUKH J10
MPSAMOM, OT TOYKH JI0 IUNIOCKOCTH,
MEXY CKPEIIMBAIOIINMUCS
MPSIMBIMU

68

[ToBTOpenue, 06001IEeHNEe
cucTeMaTH3alus 3HaHUM.
BerunciieHne yrioB: MEXIy
CKPEIMBAOIIMMUCS NPSIMbBIMH,
MEXIy NPSAMOU U INIOCKOCTHIO,
IIByTPaHHBIX YIJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU

OBILEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

68




11 KJJACC

Ne
/o

Tema ypoka

Kouun4yecTBO yacoB

KonTpoanHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jara
HU3Yy4YeHUS

DJIEeKTPOHHbIE
nu(pposbie
o0pa3oBare/ibHbIE

pecypcsl

Cdepa u map: 1eHTp, paauyc,
JUaMeTp; TJI0IIA b TOBEPXHOCTH

chepsl

B3aumHoe pacnionoxenue chepsbl
U TUIOCKOCTH; KacaTelbHas
TJIOCKOCTSH K cepe; TuIoaib

chepsl

N3obpaxenue chepsl, mapa Ha
miockoctu. CeueHus mapa

[{unuHaprUYecKas MOBEPXHOCTb,
oOpa3yroniye MuIHHIPHIECKON
MOBEPXHOCTH, OCh

WIAHIPUYICCKON TTOBEPXHOCTH

[unmunap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTH, 00pa3yromas 1 och;
IUI0Ia 6 OOKOBOI M MOJIHOM
MMOBEPXHOCTH

N300pakeHne nuiIMHapa Ha
IUIOCKOCTH. Pa3BépTka nMiImHapa.
Ceuenust muMHpPA (TIOCKOCTBIO,




napaiIeIbHON WK
MEPICHIUKYIAPHONU OCH
UUJTUHIPA)

KoHnueckast mOBEpXHOCTB,
oOpa3yronie KOHU4YeCKOn
ITIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKON MOBEPXHOCTH

Konyc: ocHOBaHME 1 BEpIINHA,
00pasyroIas 1 0Ch; IUIOIIA/Ib
OOKOBOI U TIOJTHON TTOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yrolne
Y BBICOTA; OCHOBAHUS M OOKOBast
MOBEPXHOCTH

10

N306paxkenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHnust koHyca (IIOCKOCTHIO,
napaJijiesIbHON OCHOBaHUIO, U
IJIOCKOCTBIO, MPOXOASLIEH Yepes
BEPIINHY)

11

KomOunamus Ten BpammeHus u
MHOTOTPaHHUKOB

12

MHOrOorpaHHuK, ONMUCaHHBIN
okoJio cepsl; cdepa, BIHCAHHAS B
MHOTOTPAHHUK WJIU B TEJIO
BpaILICHUS

13

[Tousatue 00 00bEMe. OCHOBHEIE




CBOIiCTBA 00BEMOB TEIT

14 O0BéM nuIMHApa, KOHYyCca

15 O0BEM 1mapa u mIoIaab chepsl
[Tono6HbIe TeNna B MPOCTPAHCTRBE.

16 CooTHOMIEHHS MKy TUTOIAIIMU
MOBEPXHOCTEH, 00BEMaAMU
MOJIOOHBIX TEI
KonTponbsHas padota no temam

17 "Tena Bpamenus" u "O6beMbl
ten"

13 Bekrop Ha miockocTy U B
MPOCTPAHCTBE

19 CrnosxeHue U BBIUNTAaHUE BEKTOPOB

20 YMHOXKEHUE BEKTOPA HA YUCIIO
Paznoxenue BekTopa 1o Tpém

21 HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio napasnienenumnena
Pemenue 3amay, cBSI3aHHBIX C

22 MIPUMEHEHUEM TTPABUII IEUCTBUI C
BEKTOpaMu
IIpssmoyronpHas cucrema
KOOpPJMHAT B POCTPAHCTBE.

23 Koopaunatsl BekTopa.

[Ipocreiimue 3axaun B
KOOpAMHATaX




24

VYTroa Mexy BEKTOpaMHU.
CkanspHoe npou3BeieHne
BEKTOPOB

25

Brruucnenue yrios Mexay
IPSAMBIMU U IIJIOCKOCTSAMHU

26

KoopanHaTHO-BEKTOPHBIN METOT
MIPU PEIICHUH Te€OMETPUICCKUX
3aJa4

27

Konrponsnas pabora mo Teme
"BekTopbl 1 KOOpJIUHATHI B
npocTpaHcTse”

28

[ToBTOpeHue, 0600IICHUE U
cucTeMaTH3alus 3HaHUM.
OcHoBHbIE (DUTYPBI, (DAKTHI,
TEOpPEMEBI Kypca TUIaHUMETPUN

29

[ToBTOpEeHUe, 0600IICHUE U
cucTeMaTH3alus 3HaHUM.
OcHoBHbIE (hUTYPBI, (DAKTHI,
TEOPEMEBI Kypca TUIaHUMETPUN

30

[ToBTOpEeHue, 0600IICHUE U
cucTeMaTH3als 3HaHUH. 3a1adun
TJIAHUMETPUU U METOBI UX
pelIeHUS

31

[ToBTOpeHue, 0600IICHUE U
CHCTeMAaTHU3alKsl 3HaHU. 3a1a4uu
IUIAHUMETPUU M METOBI HX




peUICHUA

[ToBTOpeHue, 0000IICHUE U
CHCTEMAaTH3aIis 3HaHUHN.

32 OcHoBHBIE (DUTYPBI, PAKTHI, !
TEOPEMBI Kypca CTepeoOMeTpUN

33 HroroBast KOHTposibHas paboTa 1

34 [ToBTOpenue, 0600ImEeH e U |

CHCTEMAaTHU3alus 3HaHUM

OBILEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

34







YYEBHO-METOJAYECKOE OBECITEYEHUE OBPA3OBATEJHLHOI'O
MMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

I'eomerpus, 10-11: Yue6. mns obmeobpaszosar. yupexaenmii/ JI.C. Aranacsa, B.O.
byry3os, C.b. Kagomues u ap. — M.: IIpocsemenne, 2021.

METOAUYECKUE MATEPUAJIBI 1JIAA YYUTEJIA

I'eomerpus, 10—11: Yueb. qms obmeoOpasosar. yupexaeHuit/ JI.C. AranacsH, B.O.
byry3os, C.b. Kagomues u ap. — M.: IIpocsemenne, 2021.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[Topran «Poccuiickas 31€KTpOHHAS IKOJIa»

[Topran «Mos mkona»
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