MAOY COLI c.beparwxbe

PABOYASA TIPOI'PAMMA

yueOHOro npeameta «I'eomeTpus»
(ba3oBblii ypOBEHbD)

s ooygaroruxcst 10-11 kimaccos

Beparoxne 2026



MHHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma y4de6HOr0o Kypca «l'eomerpus» 6a30BOTO ypoBHS 1jsi oOydaromuxcst 10 —
11 xmaccoB pa3paboTtana Ha ocHOBe DenepanbHOr0 rocyIapCTBEHHOTO0 00pa30BaTEIBbHOTO CTaHAAPTa
cpenHero ooOmiero oOpa3oBaHHsl, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHA, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJAULIUNA POCCUHCKOTO 00pa3oBaHMs. Peanm3arusi mporpaMMbl
o0OecreunBacT OBJIAJICHUE KIFOYCBBIMH KOMIICTCHIIUSIMHE, COCTABJISIONIMME OCHOBY JIJISI CAMOPAa3BUTHS
U HEMPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTh OOIICKYIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

Lean nzyvyenust yaeOHOro Kypca

BaxxHocTh y4eOHOTO Kypca TEOMETpHH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
00yCITOBJICHA MPAKTUYCCKOW 3HAYUMOCTHIO METANPEJIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OOyUCHUS
TEOMETPHH B HAMPABJICHUH JIMYHOCTHOTO PAa3BUTHUS 00yJaromuxcs, GopMupoBaHus QyHKIIMOHATHLHOM
MaTeMaTHYeCKOW TPaMOTHOCTH, M3YYCHHUS JAPYrUX y4eOHBIX AUCIHHUILIUH. Pa3BuTHE y 00ydarommxcs
MPABWIBHBIX TIPEJCTABIICHUH O CYIIHOCTH H TIPOUCXOXKJICHHH TEOMETPUUYECKUX aOCTpaKIui,
COOTHOULIEHUHU PEATBHOTO U UCAIBHOIO, XapaKTepe OTPaKEHUSI MAaTEMaTUYECKOM HAyKOW SIBICHUN U
MPOIIECCOB PEATHbHOTO MHUpPA, MECTe TEOMETPHM B CHCTEME HAyK M POJM MaTeMaTHYeCKOTrO
MOJICTUPOBAHUS B HAyYHOM TIO3HAHWM W B MPAKTHKE CHOCOOCTBYET (DOPMHUPOBAHWIO HAYIHOTO
MHPOBO33PCHUS YUYaIIUXCsA, a TakKe KadeCTB MBIIIICHUS, HEOOXOJMMBIX JUIS aJanTallid B
COBPEMEHHOM OOIIECTRBE.

I'eoMerpust sBIsSETCS OJHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHUs, TaK KaKk 00eCIeYnBacT BO3MOXHOCTh U3ydeHUS KaK JIMCIHILINH €CTeCTBEHHO-HAYYHOMN
HaIPaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jloruueckoe MbllUIeHHE, GOPMUPYEMOE MPU M3YyYEHUH OO0YYaroIMMHCS MOHSATHIHBIX OCHOB
T€OMETPUHM U TMOCTPOCHUHM LEMOYKH JIOTMUECKUX YTBEPXKICHHM B XOJE PELIECHUS TeOMETPUUYECKHX
3a/1a4, YMEHHUE BBIJBUTATh U ONPOBEpPraTh TUMOTE3bl HEMOCPEICTBEHHO MCIONB3YIOTCS MPH PELICHUN
3aJ1a4 eCTECTBEHHO-HAyYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE MIpaeT CYIIECTBEHHYIO POJb BO BCEX 00OJACTIX
NesTeNbHOCTH dYenoBeka. OpueHTalusl 4esloBeKa BO BPEMEHM U MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €ro COLMAJIbHOrO ObITHA, (hopMa OTPaKEHHUS OKPYKAIOIIEr0 MHpA, YCIOBHE YCIEHIHOTO
MO3HAHUSI M aKTHUBHOIO MpeoOpa3oBaHus JeicTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpa3zamu OObEIMHSET pa3Hble BUABI YYEOHON M TPYIOBOW AEATEIBHOCTH, SIBISETCS OTHUM U3
MpodecCHOHAIbHO BaXKHBIX KAauecTB, MO3TOMY akTyalbHa 3agadya (GOpMUPOBAHUS Y OOyJarOMIMXCs
MIPOCTPAHCTBEHHOTO MBIIIJICHUSI KAaK Pa3HOBUAHOCTH OOpPa3HOrO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKON JESITETbHOCTH [0 MHOTUM HaIPaBIICH USIM.

Lenb ocBoeHus mporpammbl yueOHOTo Kypca «['eomerpusi» Ha 6a30BOM YpOBHE OOy4YEeHHS —
oOmieoOpasoBarenbHOE U OOMIEKYIbTYPHOE pa3BUTHE OOydYaromIMXcs 4epe3 oOecredeHue
BO3MOXHOCTH TPUOOPETEHHUS M HCIIOJIb30BAHUS CHUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUA U
NeUCTBUM, crenu(UUHBIX T€OMETPUHU, BO3MOXKHOCTU YCIEHIHOTO MPOJOJDKEHUS O00pa30BaHUS IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

[Iporpamma mo reoMerpuu Ha 0a30BOM ypOBHE MpeAHA3HAueHa AJs OOyJaroIIMXCsl CpeHei
IIKOJIbI, HE UCIIBITHIBABIINX 3HAUUTENbHBIX 3aTPYIHEHUN HA YPOBHE OCHOBHOIO 00I1Iero 00pa3oBaHusl.
Takum oOpaszom, oOydarommuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYeCKHe
YMEHHUsI, CBSI3aHHBIE CO CHENU(UKON TeOMeTpHUH M HEOOXOAMMBbIE Uil >KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXKHOCTh U3YYHUTh T'€OMETpHUIO Ooliee TIyOOKO, eciu B
JanbHEUIIIeM BO3HHUKHET HEOOXOJMMOCTh B TEOMETPUYECKHX 3HaHUSX B MpodecCHOoHaTbHOU
JeSITETbHOCTH.

JlocTkeHHne IeTd OCBOCHUS MPOTpaMMbl 00ECNEUYMBAETCS PEUICHHEM COOTBETCTBYIOIIMX
3amad. [IpropuTeTHBIME 3agayaMu OCBOeHHUS Kypca «l'eomeTpum» Ha 0azoBoM ypoBHe B 10—11
KJ1accax SIBIISIOTCS:



(hopMHpOBaHKE MPEACTABICHUS O TEOMETPUU KAaK YaCTH MUPOBOW KYJIBTYPHI U OCO3HAHHE €6
B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

(dhopMHpOBaHHE MPEACTABICHHUS O MHOTOTPAaHHUKAX W TellaX BPAIICHUS KaK O BAXHEUIIUX
MAaTeMaTHYE€CKUX MOJIENSIX, MO3BOJSIONIMX OINUCHIBATh W U3Yy4aTb Pa3HbIC SBJICHUS OKPYKAIOIIETO
MHpA;

dbopMuUpOBaHHE YMEHHUS pAClO3HABaTh HA 4YepTekKax, MOJCIIX W B pPEaJbHOM MHPE
MHOTOTPaHHUKH U TeJIa BPaICHHS;

OBJIQJICHUE METOJIaMU PELICHUS 3a7a4 Ha MOCTPOCHUSI Ha M300paKEHUAX MPOCTPAHCTBEHHBIX
uryp;

(dbopMHpOBaHHE YMEHHS OIEPHUPOBATH OCHOBHBIMU IOHSATHSIMH O MHOTOTPAaHHHKAX M Telax
BpAIICHUS U IX OCHOBHBIMH CBOMCTBAMU;

OBJIAJICHUE QJITOPUTMAMH PEIICHUS OCHOBHBIX THWIIOB 3a7a4d; (QOpMHUpOBAHUE YMEHUS
MIPOBOJIUTH HECIIOKHBIC JTOKA3aTEIbHBIC PACCYKIEHUS B XOJI€ PEHICHHUS CTEPEOMETPUUYECKUX 3a/ad U
3a/1a4 C MPAKTUYECKUM COJIEP>)KaHUEM;

pPa3BUTHE WHTEUICKTYaJbHBIX U TBOPYECKHUX CIMOCOOHOCTEH OOydarommxcs, Mo3HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS;

dbopmupoBanre  (GYHKIIMOHATHHOM TpPaMOTHOCTH, pPEJICBAHTHOM TEOMETPUHU: yMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPeabHBIX
KU3HEHHBIX CUTYAlMsIX W TIPH U3YYCHUH JIPYTUX YICOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH H
3aKOHOMEPHOCTEH, POPMYTUPOBATh MX HA S3BIKE TEOMETPUM M CO37aBaTh F€OMETPUUECKHE MOJIEIIH,
MIPUMEHSATh OCBOCHHBIN T€OMETPUYECCKUI ammapaT JJisl PEIICHHs TPAKTHKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OIEHUBAThH MMOJTYIECHHBIC PE3YyIbTaThI.

OTAM4UTEeNbHOW O0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKJIIOYEHHE B KypC CTEPEOMETPHUH B
Hayajie €ro M3y4eHHus 3a/ay, PelIacMblX Ha YPOBHE HHTYUTHBHOIO IO3HAHUS, U OMNpeAeTIEHHBIM
o0pa3oM opraHm3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO |
MIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHNE WHTYUTUBHBIX MPOLECCOB, MOTUBHUPYET K
nalbHENIIeMy U3YUYEeHHUIO MPEMETA.

[Ipenmourenue oOTHAETCS  HATJISAHO-KOHCTPYKTHMBHOMY METOJy oOOydeHus, TO €CTh
TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh IPEIMETHO-TIPAKTUYECKOM
NesITeNbHOCTH. PazBuTHE NpPOCTPaHCTBEHHBIX IMPEJICTABICHUM y y4yallMXCsi B Kypce CTEpeoOMEeTpUu
MPOBOJMUTCS 3a CYET pelIeHHs 3aJad Ha CO3/JaHue IMPOCTPAHCTBEHHBIX O00pa3oB M 3ajJa4y Ha
ONepUpOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. CozmaHue oO0pa3a MPOBOJUTCS C OMOpPOl Ha
HarJIIHOCTh, a ONEPUPOBAHHE OOpPa3OoM — B YCIOBHUSAX OTBJICYEHHS OT HAIJISIAHOCTH, MBICIIEHHOTO
M3MEHEHHUSI €r0 UCXOAHOTO COJIePIKaHNUS.

OcHoBHBIE  cojepkaTenbHble  JuHMM  Kypca  «leomerpum» B  10-11  kmaccax:
«Muororpannukn», «lIpsMble U TUIOCKOCTH B TpOCTpaHcTBe», «Tena BpamieHus», «Bektopsl u
KOOpJIUHATBl B MpOCTpaHCTBE». DOpMUpOBaHHE JIOTUYECKUX YMEHUH pacrhpeenseTcss HE TOJIBKO M0
COJIepKaTeIbHBIM JIMHUSAM, HO U IO ToJiaM OOy4YeHHs Ha YPOBHE CpeIHEro oo1ero oopa3oBaHusl.

Copepxanne 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM OCBOCHHUS padodeit
MPOrpaMMBbI, paclpeneiéHHbBIM [0 TogaM OOy4YeHUus, CTPYKTypUPOBAHO TaKUM O0pa3oM, 4YTOObI
OBJIaJICHUE TEOMETPHUUYECKUMH TMOHITHSIMH W HaBBIKAMH OCYIIECTBISJIOCH IOCJIEIOBATEIbHO U
MOCTYNATENbHO, C COOMIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
oOIIyI0 CUCTEMY T€OMETPHUYECKHUX MPEICTaBICHU 00yJarouxcs, pacmupsis u yriayomss e€, oOpasys
MIPOYHBIE MHO>KECTBEHHBIE CBSI3H.

Ha usydenune reomerpum otBoauTcs 2 yaca B Henento B 10 kmacce u 1 vac B Hemenmio B 11
KJ1acce, BCero 3a ABa roja ooyuenus - 102 yqeOHbIX yaca.



COJAEP)KAHUME YYEBHOI'O KYPCA

10 KJIACC

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mpsimasi, MIIOCKOCTh, MpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOEe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, INapajlieibHbIE U
CKpeuuBaromuecs npsMelie. [lapamuienrbHOCTh NPSAMBIX U IVIOCKOCTEH B MPOCTPAHCTBE: MapalIe/IbHbIE
IpsIMBIE B IIPOCTPAHCTBE; NAPALIEIBHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTh IPSIMOM M IUIOCKOCTH.
VYIubl ¢ COHANpaBIECHHBIMU CTOPOHAMH; YroJl MEXIy IpSAMBIMH B IpoctpaHcTBe. [lapamienbHOCTH
IJIOCKOCTEN: IapajulelbHbIE IIOCKOCTH; CBOMCTBAa NapajuleibHBIX IUIOCKOocTed. [Ipocreitmme
MIPOCTPAHCTBEHHBIEC (PUTYPHI HA INIOCKOCTH: TETPAdIP, KyO, Mapasuieenune/; TOCTPOSHHE CEUCHHH.

[lepneHMKYISPHOCTD NPSMOW M IJIOCKOCTH: NEPHEHAMKYJSPHBIE MPSAMBIE B NMPOCTPAHCTBE,
MIpsIMBIE NTAPAJIJIENIbHBIE U IEPIIEHIUKYISIPHBIE K TUIOCKOCTH, IPU3HAK NEPIEHANKYIIPHOCTH IPIMON U
IJIOCKOCTH, TEOPEMA O IPSIMOM NEPIEHAUKYISPHON IUNIOCKOCTH. YTUIBI B MPOCTPAHCTBE: YroJI MEXIY
MIPSIMOM M IUIOCKOCTBIO; JIBYIPAHHBIM YTOJI, JIMHEWHBIA yroJl IBYrpaHHoOro yria. Ilepnenaukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHHE OT IPSIMOM JO IUIOCKOCTH, MPOEKIUS
¢burypsl Ha IUIOCKOCTh. [lepneHIuKyIIpHOCTh IUIOCKOCTEW: MpPHU3HAK MEPHEHAUKYISIPHOCTH JBYX
mwrockocteil. Teopema 0 TpEX MeprneHIUKYIIIpax.

[loHATHE MHOTOrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHMKA, BBIIYKIIBIE W HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. llpusma: n-yronpHas npu3Ma; IpaHM M OCHOBAHUSA
MIPU3MBI; MIpsiMasi U HAKJIOHHAs PU3MbL; OOKOBas M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
MPSIMOYTOJIBHBIM TMapajuleNienune]; U ero cpoicrBa. [lupammpa: N-yrojgpHas nupamuga, TpaHU H
OCHOBaHUE MUpaMH]ibl; OOKOBas M IMOJIHAS TOBEPXHOCTh MNHPaMUIbI; MpaBWIbHAS M Yyceu€HHas
NUpaMua. DJIEMEHThl IPU3Mbl U nupamuzbl. [IpaBuiibHbBIE MHOTOIDAaHHUKHU: IOHATHE MPABHIBLHOTO
MHOTOTPaHHHUKA; IPAaBUJIbHAS MPU3Ma U IPABHIIbHAS NMUPaMUJA; IPaBUIIbHAS TPEYrOJIbHAs IUpaMUIa
U NpaBWIBHBIN TeTpa’p; KyO. [IpencraBineHne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadp, JOAEKASAP
n ukocadp. CeueHus NpU3Mbl U IUPAMUIBIL.

CuMMeTpuss B TNPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSMOM, IUIOCKOCTH.
OneMEeHTBl CHMMETPUH B IMPaMUIAX, NapaJUIeICIUIIEax, TPABUIBHBIX MHOTOTPAaHHUKAX.

Bbluncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHand, yrisl. [lnomans GoxoBoiH
MIOBEPXHOCTU U IOJIHOW NMOBEPXHOCTU MPSAMOW NPU3MBI, IUIOLIAJb OCHOBaHWM, TeopeMa 0 OOKOBOM
MIOBEPXHOCTU MpsMOH mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH IPABUIIBHOM
NUpaMubl, TeopeMa O Iulomaau ycedyéHHod nupamujsl. [lonarue o6 o0béme. OOBEM mMpamMuIbl,
IIPU3MBI.

IlonoOusle Tena B mpocrpaHcTBe. COOTHOUIEHUS MEXIY IUIOLIAJIMH IOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TEI.

11 KJIACC

Hunuaapudeckas MOBEPXHOCTb, oOOpasylollue MUWIMHIPHUYECKONH MOBEPXHOCTH, OCh
UWIMHAPUYECKON ToBepXHOCTH. Llumuuap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yromiast U OCh;
ILJIOIA/Tb OOKOBOM M IMOJTHOM MMOBEPXHOCTH.

Konunyeckass mNOBEpXHOCTh, OOpa3ylolIMe KOHMYECKONW TOBEPXHOCTH, OCh M BEpUIMHA
KOHUYECKOH moBepxHOcTU. KoHyC: OCHOBaHWE U BeplInHa, 00pa3yrolas U 0Ch; MIOMaAb OOKOBOU U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIN KOHYyC: OOpa3ylollne M BBICOTA; OCHOBaHHMS U OOKOBas
MMOBEPXHOCTb.

Chepa wm map: ueHTp, pamuyc, OUAMETp; IUIOUIAAb TMOBEpXHOCTH cdeprl. B3aumHoe
pacmofiokeHue cdepsl U MI0CKOCTH; KacaTelbHas MII0CKOCTh K cdepe; miomaib cepsl.

N3o00pakenue Ten BpaleHus Ha TUIOCKOCTH. Pa3BEpTKa IUIMHpa U KOHYCA.

KoMOuHammu ten BpaileHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJO chepsl;
cdepa, BIUcaHHasi B MHOTOTPAHHUK, UJH TEJIO BPAIllCHUSI.



[onsitue 06 06bpéMe. OcHOBHBIE CBOICTBa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napaenenunena u ciueacTeus u3 He€. O6bEM nmmmHapa, Konyca. O0bEM 1mIapa 1 wiomanb chepsl.

[Mono6ubie Tena B mnpoctpaHcTBe. COOTHOWICHUS MEXIY IUIOIIAASIMHU OBEPXHOCTEH,
00BbEMaMu TOOOHBIX TEII.

Ceuenus nmiMHApa (MapajielibHO U NMEPICHIUKYISIPHO OCH), CEYCeHUs KOHYyca (IapajuieibHOe
OCHOBAHHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

Bekrop Ha muiockoctd u B mpoctpaHcTBe. CIIOKEHHWE M BBIYUTAHHE BEKTOPOB. YMHOKCHHE
BEKTOpa Ha 4YHCJIO. Pa3noxeHune BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopam. [IpaBuio
napaJuiernenurnesa. Pemenune 3a1a4, CBA3aHHBIX ¢ IPUMCHEHHEM MPABUIT JICHCTBHI C BEKTOPAMHU.

[IpssMmoyronpHas cucrema KoopAauHaT B mpocrpaHcTBe. KoopamHatel Bekrtopa. [Ipocreimme
3a7a4d B KOOPJHMHATAaX. YTOJ MeKIy Bekropamu. CKallsipHOE MMPOM3BEICHNUE BEKTOPOB. BhrdncieHue
YIJIOB MEXKIYy TPSAMBIMH M IUIOCKOCTSMH. KOOpAWHATHO-BEKTOPHBIH METOJ TPH PEIICHUU
reOMETPUYECKUX 3a/1a4.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

JUYHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE pe3yJabTaThl OCBOEHHUS TPOrpaMMbl ydeOHOTO mpenMera «MaTtemaTukay
XapaKTePU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

chOPMUPOBAHHOCTHIO  TPAKIAHCKOW  TMO3UIMH  OOydYaromierocs Kak AaKTUBHOTO W
OTBETCTBEHHOTO UJI€HA POCCHIMCKOTO OOIIECTBa, MPEACTABICHHEM O MaTEMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH, MpOLEAYp I'paKIaHCKOTo oOiecTBa (BbIOODSI,
OTIPOCHI U TIP.), YMEHHUEM B3aMMOJICUCTBOBATh C COIIMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIIUSAMHY ¥ Ha3HAYCHUEM.

ITaTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHCKON TPaXTAHCKON HJIEHTUYHOCTH, YBOKCHHS K TPOILIOMY M
HACTOSIIEMY POCCHICKOM MaTeMaTUKH, IIEHHOCTHBIM OTHONIEHHEM K JOCTHKEHHUSIM POCCHUCKUX
MAaTEMAaTUKOB M POCCUICKOM MaTeMaTUYECKOW IIKOJIbI, K UCHIOJIb30BAHUIO ATUX JTOCTUKEHUH B APYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHWEM  JYXOBHBIX  IIEHHOCTEH  pPOCCHHCKOrO  Hapoaa;  ChHOPMHUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUA, 3TUYECKOTO IOBEACHMS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTMKEHU HAayKM M JACSTEIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

cTeTnUecKoe BOCIIUTAHNE:

3CTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYAs 3CTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3aJay, pPEIICHUN, PaACCYKIEHUH; BOCHPUMMYUBOCTHIO K MAaTEMAaTUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCMUTAHUE:

c(OpMUPOBAHHOCTHIO YMEHUSI IPUMEHSATh MaTeMaTHUYECKHe 3HAHUS B MHTEpecax 3J0pOBOTO U
0e30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (30pOBOE MHUTAHUE,
cOamaHCHUPOBaHHBIN PEXHUM 3aHATHI M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTB); (PU3MUECKOTO
COBEPILIEHCTBOBAHUS, IPU 3aHATUSX CHOPTUBHO-03I0POBUTENIBHOMN JEATENBHOCTHIO.

Tpynosoe BocinTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM IIEHHOCTH TPYAOIIO0HS; HHTEPECOM K pa3NudyHbIM chepam
npodecCHoHaAbHON /eATEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPHIOKEHUSMU, yYMEHUEM
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U peaan3oBBIBATH COOCTBEHHbBIE KU3HEHHbBIC
IJTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMAaTUYECKOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEHM JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEUICHUM MPAKTUYECKUX 3a/1ay
MaTeMaTH4eCKON HAMpaBIEHHOCTH.



JK0JI0rHYecKOe BOCTIMTAHME:

c(OPMHUPOBAHHOCTHIO ~ AKOJIOTHUECKON  KYJAbTYpbl, TIOHHUMaHWEM BJIHSHUS COLHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPHUPOJHON ¥ COLMATIBHOW Cpelbl, OCO3HAHHEM
rJI00ATFHOTO XapakTepa JKOJOTUYECKUX MpoOJIeM; OpUEHTAIMe Ha MPUMEHEHHE MAaTEeMATHYECKUX
3HAHWI 7S pEIICHU 3a7ad B 00JaCTH OKPYKAIOIIEH Cpefibl, ITIAaHHPOBAHUS TIOCTYITKOB U OIICHKU UX
BO3MOXHBIX IMOCJICICTBUH ISl OKPYKAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKH, MOHAMAHUEM MaTEeMaTUYeCKOW HayKW Kak c(epbl 4ell0 BeUeCKOH
JESITEIILHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAYUMOCTH JUTSI PA3BUTHS IIUBUJIM3AINH;, OBJIAJICHUEM S3BIKOM
MaTeMaTUKA ¥ MaTeMaTHYeCKOH KyJbTypOol KakK CpEICTBOM TIO3HAHHUS MHUPA; TOTOBHOCTBHIO
OCYIIECTBIISITh IPOSKTHYIO H HCCIIETIOBATEIBCKYIO NCSTEIbHOCTh HHIUBUYAIBHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJbTATDBI

MetanpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTpaMMBbl ydeOHOTO mpeamera «MaTemaThKa
XapaKTePU3YIOTCS OBJIA/ICHIEM YHUBEPCAIHHBIMU HO3ZHAGAM EIbHBIMU OCliCTNEUAMU, YHUBEPCATbHBIMIU
KOMMYHUKAMUBHBIMU OCUICMBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OeUCEUIMU.

1) Vuueepcanvuvie nosnasamensmvle Oeiicmeusi, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 odyuanuuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOULe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble Jiornyeckue AeiicTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKUX 00OBEKTOB, TIOHATHH,
OTHOIICHWA MEXIy TMOHATUAMHU; (OPMYIUPOBATh ONPENCICHHUS IOHATHH, YCTaHABIIMBATH
CYIIICCTBCHHBI MPHU3HAK KIIACCU(PUKAIINN, OCHOBAHUS JUIsI OOOOIICHWS W CpPaBHECHHUS, KPUTECPUHU
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYIUPOBATH W MIPEOOpPa3OBBIBATh CYXKJIEHHUS: YTBEpAUTEIbHBIE U
OoTpuLaTeNIbHbIE, €AMHUYHbIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

BBISIBIISITh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NpOTHBOpeuHss B (akrax,
TAHHBIX, HAOTIOACHUSIX U YTBEPKICHUX; MpeularaTh KPUTEPUH JJIsl BBISBJICHUS 3aKOHOMEPHOCTEN U
MPOTUBOPEUUIA;

JieNiaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX U HWHAYKTUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEeMAaTUYECKUX YTBEPXKIEHUH (MpsSMbIE U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; 000CHOBHIBATH
cOOCTBEHHBIE CYXICHHS U BHIBOIbL;

BBIOMpATh croco0 pemieHusl y4eOHOUM 3amauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pPELICHHUS,
BBIOMpaTh HanboJiee MOAXOAAIMINN ¢ YIETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarenbckne AeiicTBUs:

WCII0JIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUN WHCTPYMEHT MO3HaHUS; (OpMyIUpOBaTh
BOMNPOCHL, (UKCHUPYIOLME TMPOTUBOpEUHE, NpoOieMy, yCTaHAaBIMBaTh MCKOMOE U JIaHHOE,
(dbopMHUpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

MPOBOJUTh  CAMOCTOATEIbHO  CIUIAHUPOBAHHBIM ~ JKCIIEPUMEHT,  HCCIEIOBaHHE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro OObEeKTa, SBJICHHS, IMPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00bEeKTaMU, SIBJICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITENIBHO (OPMYTUPOBATH 000OIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIOJICHUS, WCCIENOBAHUS, OILIEHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3yNbTAaTOB, BHIBOJIOB U
000011LIeHNI;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATh MPEANOIOKEHHUSI O €ro
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Padora ¢ nundgopmanueii:

BBISIBIIATh Je(DUIUTBl WH(GOPMAIIUU, NAHHBIX, HEOOXOJUMBIX NJIS OTBETAa HA BONPOC WU NS
pelIeHus 3a/1a4H;



BbIOMpaTh ~ MHQOPMAIMIO M3  WCTOYHUKOB  PA3IMYHBIX  TUIOB,  AHAIU3UPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIUIO PA3IUYHBIX BUJOB U (POPM IMPEICTABICHHUS;

CTPYKTYpUpPOBaTh MH(POPMAIHMIO, MPEACTABIATh €€ B PAa3IMYHBIX (POpPMAX, WILTIOCTPUPOBATH
rpapuyecKu;

OILICHUBATh HAAEKHOCTh MH(POPMALIUH TI0 CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPHTEPHUSIM.

2) Vnuusepcanvhvie KOMMYHUKAMUGHBIE OelCmeUs, 00eCneyusaronm coopmuposaHHocns
COYUATBLHBIX HABLIKOB 00YUaAIOUWUXCHL.

O0mennue:

BOCIIpUHUMATb U (1)OpMy.HI/Ip0BaTI> CY)XKACHHUA B COOTBCTCTBUM C YCIOBUAMU U LCIISIMU
O6HI€HI/I$I; SICHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOYKY 3pPpCHHUA B YCTHBIX U IMMCbMCHHBIX TCKCTAX,
AaBaTb MOACHCHUSA 11O XO4y PCIICHUA 3a/la4, KOMMCHTHUPOBATH HOJIy‘ICHHbeI PE3yibTAaT,

B X0Jie OOCYXIEHHs 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMBbI, MpPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh HWACH, HALCICHHBIC Ha IIOUCK PCIICHHA, COIOCTABJISAATH CBOU
CYXJCHUS C CYXKICHHSIMH IPYTUX Y4YaCTHUKOB JHaliora, OOHApYXHBaTh pAa3JIMYUE U CXOJICTBO
TIO3UIIMIA; B KOPPEKTHOU popMe popMyTHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

NpCACTAaBIATE PE3YJIbTAaTbl PCIICHHUA 3ada4dud, OKCIICPHMMCEHTA, MCCICI0BAaHHA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpATh (OpMaT BBICTYIUIEHUS C Y4€TOM 3a/ad IMpe3eHTallud U OCOOEHHOCTEH
ayIMTOPHH.

CorpyaHu4ecTBo:

MMOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUAYaJIbHOW pabOTHl MpH
pEeIICHNN y‘Ie6HI)IX 3aaa4, MpUuHUMAaTh LCJIb COBMECTHOU JACATCIIBHOCTH, IIAHUPOBATH OPraHU3aluio
COBMECTHOH PabOTHI, paclpeesiTh BHIBI padoT, JOTOBapUBATHCS, 00CYKIATh MPOIECC U PE3yNIbTaT
paboThI; 06001IaTh MHEHHUST HECKOJIBKHX JTFOJICH;

ydacTBOBaTh B TPYyNHoOBBIX (opmax pabGoTel (0OCykaeHus, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMbBI» U HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAUMHHUPOBATH CBOM ACUCTBHS C JPYTUMU
YJleHaMUd KOMaHJIbl; OLIEHMBATh KaueCTBO CBOETO BKJIaJa B OOUIMH MNPOAYKT IO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenble Oeticmsus, 00ecnedu8aiom @GopmMupo8anue CMvlCLO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanus:

COCTaBIIATh IUIAH, AJITOPUTM pEIICHUs 3aJayd, BbIOUpaTh CHOCOO peuieHus ¢ y4ETOM
UMEIOLUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJIb:

BIIQZIETh HABBIKAMH II03HABATEIbHOU pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBbIX JEHCTBUU U
MBICIIUTENBHBIX MPOIECCOB, MX PE3yIbTaTOB; BIAJETh CIOCOOAMU CAMOIPOBEPKHU, CaMOKOHTPOIIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

MpeIBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHHH 3a/la4d, BHOCHTH
KOPPEKTHUBBI B JIESTEILHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, NAHHBIX, HAMIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Y/IbTATA LIEIH U YCIOBUSAM, OOBSCHATH IPUUNHBI JOCTUKECHUS UITU
HE JIOCTIDKEHHUSI pPe3yJbTaTOB JEATEIBHOCTH, HAXOAUTh OILIMOKY, /1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBaTh MOHATHAMH: TOUKA, IPsIMasi, IIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPH PEIICHUH T€OMETPHUECKUX
3a/au.

OnepupoBaTh MOHATHAMHU: MAPAIJIEIEHOCTD U EPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacIoyioKeHHEe MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.



OnepupoBaTh NOHATUSMU: JABYTPAHHBIA YroJ, TpaHH ABYI'PAHHOIO yIya, peOpo ABYIpPaHHOTO
yriia; IMHEHHBIN YIoJl ABYTPaHHOTO YIJIa; TpaJgyCHas Mepa IBYTPAaHHOIO YIJIA.

OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHUK, BBINYKIbI W HEBBIIYKIbIH MHOIOIPAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPAHHMKOB (IIMpaMKza, NPU3MaA, MPSIMOYIOJIbHBIN
napajuiesienumne, Kyo).

KnaccuunupoBaTh MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS ISl KJacCU(UKAUK (BBITYKIIBIE U
HEBBINYKJIblE MHOTOIPAHHUKHU, IPAaBUIbHbIE MHOTOIPAHHUKH, NPSAMbIE U HAKJIOHHBIE IPHU3MBI,
MapaJuIeyenuIe/Ibl).

OnepupoBaTh NOHATHAMM: CEKYILas II0OCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH NIPUHLIUIIBI TIOCTPOCHUSI CEYEHUI MHOTOTPAaHHUKOB, UCIIOJIb3Ys METO/ CIIEJIOB.

Crpouth ce4eHHs MHOTOTPaHHUKOB METOJIOM CJIE€JIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3aaun Ha HAaXOXJEHHE N€OMETPUYECKHX BEIMYMH MO oOpa3laMm WM allropuTMawm,
MIPUMEHSIS] U3BECTHBIE aHAJTUTUUECKUE METO/IbI IIPU PELLIEHUH CTaHJAapPTHBIX MaTeMaTHUYECKHUX 3a]a4 Ha
BBIYMCIICHUE PACCTOSIHUA MEXAY ABYMS TOYKaMH, OT TOYKH /O HPSIMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXAY CKPELIMBAIOLIUMUCS TPSIMbIMU.

Pemath 3amaun Ha HAaXOXKJIEHHE TEOMETPUYECKUX BEJIWYUH MO 0Opas3lam WK ajJropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAJTMTUUECKHUE METO/IbI IIPU PEIIEHUHU CTaHAaPTHBIX MaTEeMAaTUYECKUX 3a/1a4 Ha
BBIYMCIICHUE YIJIOB MEXIY CKPEIIMBAIOIIMMUCS NMPSAMBIMH, MEXIY MPSAMOM M IIOCKOCTHIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M MIJIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MHpPaAMUAA) C
MpUMEeHEHHEM (OpPMYJ, BBIYHUCISATH COOTHOLIEHHS MEXAY IUIOUIaJSMHU TOBEPXHOCTEH, 00BbEMaMu
10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMM: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CUMMETPHH;
LEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI.

N3BnekaTh, NpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumensaTh  reoMmerpuueckue  (GakThl AN PELICHHs  CTEPEOMETPUYECKMX  3ajad,
IPEINOoJararliiX HECKOJIBKO 1IaroB PeIIeHUs, €CII YCIIOBUS IIPUMEHEHUS 3a/1aHbl B IBHOU (hopMe.

[IpuMeHnsaTh mpoCTEWIMEe NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoaMTE MpUMEpPBl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HM, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh NONyYEHHbIE 3HAHMS Ha IPAKTUKE: AHAJIU3UPOBATh pealbHble CHUTYyallUd U
IPUMEHATh U3yUYEHHBIE MOHATHS B IMpOLECCE MOUCKA PEIICHUs MaTeMaTUYecKu CPOpMYIUpOBAHHOMN
po0seMbl, MOJICIUPOBATh peaIbHbIE CUTYallUM Ha S3bIKE I'€OMETpPUM, HCCIENI0BaTh MOCTPOCHHBIE
MOJIEIM C HCHOJb30BAHUEM TI'€OMETPHUUYECKUX IOHATHM M TeopeMm, ammapara aiaredphl, periarh
IIPAKTUYECKUE 3a1aYMl, CBA3aHHBIE C HAX0XK/IEHUEM I€OMETPHUUECKUX BEITUYHH.

11 KJIACC

OnepupoBaTh MNOHATHUSAMM: IWIMHAPHYECKAas: MOBEPXHOCTb, OOpasyrollue LHUIMHIPUYECKON
MOBEPXHOCTH, LMJIMHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, KOHYC,
cdepuueckas HOBEPXHOCTb.

Pacnio3HaBath Tena BpauieHus (LHWIMHAIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLCHHS.

KnaccugunuposaTs B3aMMHOE pacnojokKeHne chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSAMM: LIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BBICOTA CETMEHTA,
LIapOBOM CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeNl BpalleHUsl, T€OMETPHUUYECKUX Tel C
npUMeHEeHHeM (pOpMYIL.



OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIIMCAHHBIA B cpepy M ONMUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAst B MHOTOTPAaHHUK UJIH TEJIO BPAIICHUSI.

Bb1uncnsaTe COOTHOLIEHHSI MEXAY IIJIOIASIMU TIOBEPXHOCTEN U 00bEMAaMHU IIOIOOHBIX TEIL.

N3o00paxxaTe u3y4aeMble (QUTYpHl OT PYKM M C TPUMEHEHHEM MPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUrYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, WHTEPHPETHPOBATH U MPeoOpa3oBBIBaTH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTekKaxX U PUCYHKAX.

[IpumensaTs  reomerpuuyeckue  (QaxkTbl s PEIICHHUS  CTEPEOMETPUYECKMX  3ajad,
MPEIOJIaralInX HECKOJIBKO IaroB peIeHus, eClii YCIOBHS IMPUMEHEHUS 3a1aHbl B IBHOU (opMme.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInosHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB M YMHOXKEHHs BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JaJatoT.

[IpumeHsTH npaBuIIo NapajielenuIea Npyu CI0KeHUN BEKTOPOB.

OnepupoBaTh HOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXJIY BEKTOpaMH, CKaJISpPHOE IPOU3BEJICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBI.

Haxomuts cymMMy BEKTOpPOB U IMPOU3BEACHHE BEKTOpa Ha YHCIO, YroJl MEXAY BEKTOpaMmu,
CKaJISIpHOE TIPOU3BEICHHIE, PACKIIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath IUIOCKOCTh YPaBHEHHUEM B IEKapTOBOM cuCTeEMe KOOpUHAT.

Pemats mpocTteilive reoMerpuueckde 3aJadyd Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METO /.

Pemare 3amauMm  Ha JI0Ka3aTeabCTBO MATEMaTHYECKMX OTHOIIEHHMHM M HAXOXKICHUE
IreOMETPUYECKUX BEJIMYMH MO0 o0pa3llaM WIM alropuTMaM, IMNPUMEHSs H3BECTHBbIE METOJbl IpHU
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3aa4.

IIpuMeHATs NpOCTEHIIME MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKALMOHHBIE
CHUCTEMBI IIPH PEIIECHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBOANTE MpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U XKU3HU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOMY4YEHHBIE 3HAHWA Ha IPAKTUKE: AHAJIM3UPOBATH PEAIBHBIC CHUTYAlUH W
IPUMEHATh U3yYEHHbIE IOHATHUS B MPOLIECCE MOUCKA PELIEHHs MaTeMaTHYecKH C(HOPMYIUPOBAHHON
po0seMBbl, MOJIEIUPOBATh peallbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUM, MCCIIENOBATH MOCTPOECHHBIE
MOJIEIM C HCIOJIb30BAHUEM TI€OMETPHUYECKUX IOHATHM M TeopeM, ammapara ajiredpsl; periarh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOKICHUEM T€OMETPUYECKUX BEIUYHH.

Pabouas mporpamma cdopmupoBaHa ¢ y4€roM pabouell MporpamMmbl BOCHUTAHUSA U
IIPEyCMaTpPUBAET:

- (opmupoBaHue y oOyyaromMXCsl POCCUHCKUX TPaJULMOHHBIX JIyXOBHO-HPAaBCTBEHHBIX MU
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHUMCKOIO HCTOPUYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOTO
IIPOCBEILEHUS

- MpUBJICYEHUE BHHUMaHHUS OOy4aroMXcs K LIEHHOCTHOMY acCHEeKTy H3y4daeMbIX Ha ypoKax
SBJICHUH, HCHOJB30BAHNWE BOCIUTATEIbHBIX BO3MOMKHOCTEH uepe3 MoA0Op € COOTBETCTBYIOLIETO
COJIepKaHUs YPOKOB, 3aJaHUM, BCIIOMOTATENIbHBIX MAaTepUaNoB, MNPOOJEMHBIX CHUTYyalUd Juis
00CYyXIeHUI;

- pa3BUTHE LIEHHOCTHBIX OTHOLIEHHUH K cBoeMy OTedecTBy, cBoei Manoil u 6oibmioi Ponune
KaK MECTY, B KOTOPOM YEJIOBEK BBIPOC U TO3HAJ NEPBBIE PAJOCTU U HEYAAa4d, KOTOpas 3aBEIllaHa eMy
IpeJKaMH U KOTOPYIO HY’KHO 0Oeperarb;

- Pa3BUTHE LIEHHOCTHBIX OTHOLIEHMH K IPHUPOJAE KaK HMCTOYHUKY XU3HU Ha 3emile, OCHOBE
CaMoro €€ CYIIECTBOBAHHUS, HYKIAIOILEHCS B 3alIUTE U IIOCTOSSHHOM BHUMAHHUU CO CTOPOHBI YEJIOBEKA,



- pa3BUTHE IEHHOCTHBIX OTHONIEHWH K MHUPY KaK TJaBHOMY MPHHIIMITY YeJIOBEYECKOTO
OOIIEKUTHUS, YCIOBUIO KPEMKOW APY:KOBI, HAQXXMBAHUS OTHONICHWA C KOJUIEraMH IO padoTe B
OyaylieM u co3aHus 0J1aronpusTHOTO MHUKPOKIUMATa B CBOSH COOCTBEHHON CEMBE;

- pa3BUTHE IICHHOCTHBIX OTHOIIEHWUH K 3HAHUSIM KaK WHTEIUICKTYaTbHOMY pECypcy,
oOecrieunBaromeMy Oyayliee 4YelnoBeKa, KaK pe3ylbTaTy KpOIOTIMBOTO, HO YBJIEKATEIbHOTO
y4e0HOTO Tpy/a;

- pa3BUTHE LEHHOCTHBIX OTHONICHWH K KYyJIbType KaK JIyXOBHOMY OOrarcTtBy oOIIecTBa H
BOXXHOMY YCJIOBHIO OUIYIICHUS YEJIIOBEKOM TOJHOTHI IMPOKMUBAEMOM KW3HH, KOTOPOE IAlOT €My
YTEHUE, My3bIKa, HICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKECHHE;

- pa3BHUTHEC IICHHOCTHBIX OTHOIICHHH K 3JI0POBBIO KaK 3aJIOTy JOJTOW M aKTHBHOW >KHU3HH
YeII0BEKa, €ro XOPOIIero HACTPOSHUS M ONTUMUCTHYHOTO B3IJIsAIa HA MUD;

-JIEMOHCTPALIMIO O00YyYalomMMCsI TPUMEPOB OTBETCTBEHHOTO, T'PaKJaHCKOTO TOBEICHUS,
MIPOSIBJIEHUS T0OPOCEPIEUHOCTH Yepe3 MoA00p MPOOIEMHBIX CUTyallMi 1y 0OCYXKIEHHs B KJlacce Ha
YPOKE, COOTBETCTBYIOIIUX TEKCTOB;

- MPUBJICUYCHWE BHUMAHUS OOYJAIOIIMUXCS K IICHHOCTHOMY AacCIeKTy M3ydaeMbIX Ha YpOKax
MPEAMETOB, SIBICHUA U COOBITHM, MHUIIMUPOBAHHE OOCYKJIEHUM, BBICKA3BIBAHHM CBOETO MHEHUS,
BBIPAOOTKH CBOETO JJUYHOCTHOTO OTHONICHHUS K U3y9aeMbIM COOBITHSIM, SIBJICHUSM, JTUIAM;

- TPUMCHEHHWE Ha YpOKaX HHTEPAKTUBHBIX (GOpM yUeOHOW pabOThI: WHTEIICKTYAIbHBIX,
CTUMYJIUPYIOIIMX  IT03HABATECIBHYI0O MOTHBAIMIO, WIPOBBIX METOJHMK, JUCKYCCHH, JTarOIINX
BO3MOYHOCTh MPHUOOPECTH OTBIT BEJICHUS KOHCTPYKTUBHOTO JHMAJIOTa; TPYNIIOBOM pabOTHI, KOTOpas
VYUT CTPOWTH OTHOIICHUS M JICHCTBOBaTh B KOMAaHJIE, CIOCOOCTBYET Pa3BUTHIO KPUTHYIECKOTO
MBIIUICHUS;

- TOOYX/IeHHE 00YyJaroNuXcsi COOJII0IaTh HAa YPOKaX HOPMBI MTOBEJICHUS, PABHIIa OOIICHUS CO
CBEPCTHUKAMH U IEJaroruuecKiMy pabOTHUKAMU, COOTBETCTBYIOIINE YKIIaay 00I1eo0pa3oBaTeabHOM
OpraHu3aliy, yCTaHOBJICHHE U MOACPKKY T0OpoKenaTeaIbHOM aTMoc(ephl;

- OpraHu3alMi0 HACTaBHMYECTBA MOTHBHPOBAHHBIX M JPYIMPOBAHHBIX OOYYarOMIMXCS Ha
HEYCIEBAIOIIMMU OJTHOKIACCHUKAMHU, B TOM YHCIE ¢ 0COOBIMU 00pa3oBaTEIbHBIMU MOTPEOHOCTSAMH,
JIAIOIIETo 00Y4aroIMUMCS COI[MAIbHO 3HAUUMBII ONBIT COTPYJHHUYECTBA U B3aUMHOM MOMOIIIH;

- UMHULUUPOBAHHE M TMOAJEPKKY HCCIEI0BATEIbCKON JEesATeNbHOCTH OOy4aroumxcs,
IUIAHUPOBAHUE W  BBIIIOJIHEHUE WHIUBUIYAIbHBIX U TPYIIOBBIX IPOEKTOB BOCIHUTATEIbHON
HaMpaBJICHHOCTH.

TEMATHYECKOE IINTAHUPOBAHUME

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbBIE
Ne | HammeHoBaHMe pa3aesioB U TeM Kontpo | Ipak (poBbIc)
HT TH
n/nm | mporpamMmmel Bcero . yeckue | 00pa3oBaTeNbLHbIE
padoTbl | paGoThl | PECYpPCHI
1 B 10 bubmuoreka [IOK
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1c209e37

[Ipsimble 1 TIIOCKOCTH B BuGmorexa LIOK
2 npocrpasctse. [lapamiensHoCcTh 12 1 _

NPAMBIX 1 II0CKOCTE https://m.edsoo.ru/1c209e37
3 IlepnieH UK YIAPHOCTD NPSAMBIX U 11 bubnuoreka [IOK

IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Yrubl MeXAy NPSAMBIMU U 10 1 bubnuoreka [IOK

IUIOCKOCTSIMU https://m.edsoo.ru/1c209e37
5 MHororpaHHuKu 11 1 bubnuoreka [IOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

https://m.edsoo.ru/1c209e3V

6 OBLE 10 1 bu6mmoreka [JOK
PEMBL MHOTOTPATIHIOD https://m.edso0.ru/1c209e37
7 [ToBTOpEeHue 4 bubnuoteka [IOK
U3y4YCHHOTO https://m.edsoo.ru/1c209e37
OO1ee KOJIMYECTBO YacoB 68 4 0
11 KJIACC
KouanyecrBo yacos DJIEKTPOHHbIE
Ne | HammeHoBaHMe pa3/ie/ioB U TeM Kontpo | Mpaxtn | (undpossie)
n/m | NporpaMmslI Bcero . yeckne | 00pa30BaTeIbHBIE
padoTbl | paGoThl | pecypchbl
1 T 12 bubmmoreka [JOK
©/1a BpatlieiA https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK
2 OOBEMEL Ten > ! https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpAWMHATEI B 10 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEHUE N3YyYEHHOTO 7 1 bubnuoreka [IOK
https://m.edsoo.ru/1c209e37
OO61Iee KOJIMYECTBO YacoOB 34 3 0

INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KoaunuecTBo Yacon
JI:;')H Tema ypoka Beero Kontpo | [Ipaktu | DjeKTpoHHbIE HUPPOBbIE
JIbHbIE yeckue o0pa3oBaTejibHbIE pecypchl
padoTbl | padoThI
[ToBTopenue. [TonsaTHs U TEOPEMBI
1 IJIAHUMETPUHU 1 bubnuoreka [IOK
https://m.edsoo.ru/aecc77cd
2 | nrtaenpmsconn s ) Bummorera LIOK
https://m.edsoo0.ru/2d8a9¢c99
3 | crepeomerpun: rouma ) Butauorexa LIOK
pAMas, TIOCKOCTS, https://m.edsoo.ru/db685e73
npoctpancTBo. [IpaBuna
n300pakeHUs Ha PUCYHKAX:
M300paxeHus TIOCKOCTEH,
MapajuIeIbHbIX MPSAMBIX
(0Tpe3KoB), cepeMHbI
OTpe3Ka
CBoiicTBa B3aHMHOIO
4 PACIIOJI0KEHUS TOUCK, IPSIMBIX . Bu6mmorexa IIOK

IIOCKOCTEH B IPOCTPAHCTBEC

https://m.edso0.ru/a63959d



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

IAkcroMbl crepeomerpui. [lonstue
[EPECEKAOIIMXCS MTPSIMON U

bu6mmoreka [JOK

> muockoctn. Tlowsmne https://m.edsoo.ru/b30d 38
MEePECEKAIIINXCS IIIOCKOCTEMN

AKCHOMBI CTEPEOMETPHH.
CriocoObI 3a/1aHUS IPSIMBIX U bubnuoteka [IOK

6 IJIOCKOCTEH B IPOCTPaHCTBE https://m.edsoo.ru/3d8ffd32
[TepBric cneacTBUS U3 aKCHOM

. CTEPEOMETPUU bubnuoteka [IOK

https://m.edsoo.ru/Occ5c4fe

IIpencraBnenus o
MHOTOrpa"HHuKax. M300paxkeHue Bubmorexa IJOK

8 MHOTOTPaHHNKOB Ha PHCYHKAX. https://m.edsoo.ru/239c8cb4
[TonsaTue ceueHnss MHOTOrpaHHUKA
Hauanbubie cBegeHUs 0 KyOe,
MUPaMUIE U TIPU3ME, UX Pa3BEPTKHU bu6mmoreka [JOK

9 U MOJICITH https://m.edso0.ru/65c6b106
ITocTpoenne ceueHuil B IMpaMuIe,
KyOe 1o TpéM ToukaM Ha pEOpax bubmmorexa IIOK

10 https://m.edsoo.ru/258fc245
[TorsTHE TapaIeIbHBIX MPSIMBIX
B npocTtpaHcTtse. [lapannensHbie bubnuoreka [IOK

1 orpesin. Teopema o https://m.edsoo.ru/1a2520f6
CYIIIECTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOM,
MapajyieIbHON JaHHOM,
MPOXOSIIEH Yepe3 JaHHYIO
TOYKY
JlemMma o mepeceueHun
MapajuieIbHbIX MPSAMBIX Butmmotexa LIOK

12 MJI0CKOCTRIO0. [TapamiensHOCTh _
Tpéx mpsmbix. Teopema o TPEX https://m.edso0.ru/93ad36b3
MapajuieIbHbIX MPSAMBIX
ITapamnensHOCTE OpsIMOU U
IUIOCKOCTH B IPOCTPAHCTBE. bu6mmoreka [JOK

13| Npmsnax mapannensuocts npsmot https://m.edsoo.ru/ee1d19b9
" mwiockocTu. CBOMCTBa
MapajuIeIbHOCTH PSAMOU U
TIJIOCKOCTH

14 BzanMHO€ pacnoioKeHUe MpsIMbIX bubmmoreka [JOK
B IIPOCTPAHCTBE: TepeCeKaroNrecs, https://m.edso0.ru/9f4071b9
napajieabHbIe U
CKPEIIUBAIOIINECS NPSIMbIE

15 CkperuBarouecs npsiMble. bubinoreka LIOK

Teopema 0 CKpenIuBarOIIUXCS
npsameix. [IpusHak
CKPEIUBAIOIIMNXCS MPSMBIX

https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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VYriel ¢ cOHanpaBJIeHHBIMU

bu6mmoreka [JOK

16| croponam. Yron mesxy https://m.eds00.ru/2935a9a0
MPSAMBIMU B IIPOCTPAHCTBE. YTOJ
MEXK/y CKPEIUBAIOIIUMUCS
MIPSIMBIMH
17 Mapamnensnocts niockocteii. bubimoreka [IOK
[Tpu3Haku napaauieIbHOCTH https://m.edsoo0.ru/2e18f255
JIBYX TJIOCKOCTEM
18 CBoIiCTBa MapaslIebHbIX Bubnunoreka [IOK
IUIOCKOCTEH https://m.edsoo.ru/e504d656
[TocTpoenue ceyennit Bu6morexa LIOK
19 MHOTOTPaHHUKOB C TPUMEHEHUEM
NAPATTETBHOCTH TPSMBIX https://m.edso0.ru/4a28dc02
20 . . bubnuoteka [IOK
OCTPOSHHE CCHCHHH https://m.edsoo0.ru/1d434d0f
MHOTOTPaHHUKOB C MIPUMEHEHUEM
MapaJIETbHOCTH TIOCKOCTEN
. bubmuoreka LIOK
21| Hoctpoenne ceuerii https://m.edsoo.ru/ec26fe5d
MHOTOTPaHHUKOB TI0 33JJaHHBIM
YCIIOBUSIM
KonTtponbnas padora Ne 1 o
teme "lIpsiMble ¥ TIJIOCKOCTH B bubnuoreka [IOK
22 NPOCTPaHCTBE. UapaﬂfeﬂbHOCTb https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTE"
)z E;ggg{(iixynﬂpHocn psSIMOH 1 Butmotexa LIOK
https://m.edsoo.ru/b19f6a5d
o4 IlapannenbHbIC IPSMBIC, bu6mmoreka [JOK
MEPIEHANKYIAPHBIC K TIIOCKOCTH https://m.edsoo.ru/O0ac11c95
o5 [Tpu3Hak nepneHuKyIIPHOCTH bubnuoreka [IOK
IPSIMOM M TIOCKOCTH https://m.edsoo.ru/ba545966
%6 Teopema o nipsMoii, bubimmorexa [IOK
MEePICHIUKYIAPHON K https://m.edsoo.ru/f85bfc46
TIJIOCKOCTH
97 IIpuMmeHeHne napaIeIbHOCTH bubmmoreka [JOK
[IPAMBIX, IIEPIEHIUKYISPHBIX K https://m.edso0.ru/79165d15
IJIOCKOCTH TIPU PEIICHUH 33124
U JI0Ka3aTesIbCTBaxX
8 HpI/IMeHeHI/IC bubnuoreka I_[OK
MEPIEeHIUKYIIPHOCTH MPSAMON U https://m.eds00.ru/635¢5087
MIJIOCKOCTH MPHU PEIICHUH 3a7a4
U JI0Ka3aTesIbCTBax
29 Pemienue 3agad o bu6mmoreka [JOK

MEPIEHIUKYIIIPHOCTH NPSAMOU K
IJIOCKOCTH

https://m.edsoo.ru/bd3745f8
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30 [Toctpoenne bu6mmoreka [JOK
NEePICHUKYIISIPHBIX MIPSIMOH 1 https://m.edsoo.ru/7d18834b
IJIOCKOCTH
[lepnieHUKyIISIp ¥ HAKJIIOHHAS
K TIockocTu. Teopema o bu6mmoreka [JOK

31 IPOCKINHU TOYKHU Ha TPSMYIO https://m.edsoo.ru/33c477d3
Paccrosnne ot TOUKH 110
TIJIOCKOCTH
Paccrosnne ot TOUKH 110
IocKocTH. PaccrossHue oT bu6mmoreka [JOK

32| npamoit 10 mapanebHO cii https://m.edsoo0.ru/66fefadd
TIJIOCKOCTH
Paccrosinue mexay
CKPEIIMBAIOIIUMHUCS TPSIMBIMH bubmmoreka [JOK

33 https://m.edsoo.ru/a5h7b8e3

“ Teopema o TpEX nmepneHAUKYIsIpax Butmotexa LIOK

https://m.edsoo.ru/dbee22bc
g5 | Teopema, oGpatnas Teopeme o bubimoreka [IOK
TPEX MePIEeHANKYIIsIpax https://m.edsoo.ru/6b61b2b4

36 [TpumeneHnne Teopemsl 0 TPEX bubimoreka [IOK
MEPIEHANKYIIAPAX MTPH https://m.edsoo.ru/5fa0b3ce
pelieHny 3a1a4

g7 | YIUbl B IIpOCTpAHCTBE: yron bubmoreka [IOK
MEKTy IPSIMO# M TUIOCKOCTHIO https://m.edsoo.ru/c7c777ed
JIByrpaHHbIN yroJ.

CBOWCTBO TMHEWHBIX bubnuoteka [IOK

38 YIJI0B IBYTPAHHOTO yriia https://m.edsoo.ru/ec3e2da3
Yroa mexay 1ByMst

39 IUIOCKOCTSIMM. bubnuoteka [IOK
HeprenukynspHsie https://m.edsoo.ru/ed9e2a8e
TIJIOCKOCTH
[Tpusznak

40 MEPIEeHINKYISIPHOCTH bubnuoteka [IOK
JIBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57

a1 CaolicTBa B3aUMHO bubanoreka LIOK
MEPIEHANKYIIIPHBIX https://m.edsoo.ru/e4972cdc
IJIOCKOCTEH

42 IIpuMeneHnune nprusHaka u bubinoreka LIOK
CBOIICTB https://m.edsoo.ru/52188a7d
MePIEeHIUKYISIPHOCTH
TJIOCKOCTEH MPU pelIeHUH
3a/a4

43 KonTtponpHas padota Ne 2 bubnnoreka LIOK

10 TEME
"[lepneHIMKYJISAPHOCTD
MPSIMBIX U IIJIOCKOCTEN.
VYTiel MEXIY OPSIMBIMU U

https://m.edso00.ru/9f246736
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IJIOCKOCTSIMHA"

44

Ky6. [Tapannenenurnesn,
MPAMOYTOJIbHBIN
napajuiesienunes U ero cBoicTaa

bu6mmoreka [JOK
https://m.edsoo.ru/5b971ef3

45

[IoHnATHE MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIC
U HEBBIITYKJIbIC
MHOTOTPAHHUKH; pa3BEPTKa
MHOrorpanHuka. Teopema
Dlinepa AJis BBITYKJIOTO
MHOT'OTpaHHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/2d24e873

46

Brrancnenune 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMarOHAaJIU, yIIIbl

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63ad

47

[Ipu3ma: n-yronpHas npusma,
IPAaHU U OCHOBAHUS MTPU3MBI,
IpsiMasi U HAKJIOHHAs TPU3MBbI

bubmmoreka [JOK
https://m.edso0.ru/8a7he683

48

[Tnomans OokoBOM
MOJIHOM  MOBEPXHOCTH
MPSIMOM TPU3MBI

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

49

IIupamupga: n-yrojapHas
nupaMuaa, TpalHd 1 OCHOBaHHE
OUpaMUIbI, TIPaBIJILHAS U
yceu€HHas IIMpaMuia,
MPSAMOYTOJIbHAsA MUPaMUIA.
Amnodema

bu6mmoreka [JOK
https://m.edso0.ru/074c8865

50

CBoiicTBa U IIPU3HAKU
MIPaBUIILHON MUPaMUJIbI.
Terpasap. [IpaBunbHbIi TETPAdIP

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

51

[Tmomans 00KOBOI
[MOBEPXHOCTH U MTOJTHOM
MMOBEPXHOCTH IIPABUIIBHOM
nupamMusl. Teopema o
momaa OOKOBOU
IMOBEPXHOCTH YCEUEHHOM
MHPaMHM/JIbI, IIOIIA/Ib OJIHOM
MOBEPXHOCTU YCCUEHHOU
MTUPAMUIBI

bubmuoreka [IOK
https://m.edsoo.ru/b9e777d9

52

IIpencraBnenne 0
MPaBUIBHBIX
MHOTOTpaHHUKAX:
MPaBUJIBHBINA TETPAdIp,
OKTa’1p, KyO
(rekcasap), monaeKa’aAp
Y UKOCAdP

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef
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CummeTpus B IPOCTPAHCTBE:
CUMMETpHUS OTHOCUTEIIBHO TOYKH,

N bubnuoteka [IOK

53 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI httos://m.ed 137084157
CUMMETPUHU B TUPAMUIAX, ttps://m.eds00.ru
napajuieJienumneax, NpaBUibHbIX
MHOTOTPaHHUKAX
Kontponsnas padora Ne 3 o

54 THelev:)em :ﬁf ?TFOOBF;T; ;I;?I Bubanoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/5603e30b
[TonsiTHe 00BEMa Tena. Bu6mmoteka [IOK

>> | OcHoBibIe croficTBa 0GBEMOR https://m.eds00.ru/a95f5c04
Tel

56 O6LE bubmmoreka [JOK

PeM TPAMOYTORHOTO https://m.edsoo.ru/7ad0020b
napajuiesienumnesa

57 O6LE . . bubnuoreka [IOK

EM TIpABHITLHOM THIpAMOH https://m.eds00.ru/235171b3
TTPU3MBI
58 O6LE . bubnuoteka [IOK
PO TIPAMOT TIPHEMET https://m.edsoo.ru/f47dfefd
N . bubnuoteka [IOK
> OObEM npaBHITbHOM MHpaMH el https://m.edsoo.ru/79¢10312
60 O61.E q bu6mmoreka [JOK
PEM TTHPAMIAR! https://m.edsoo.ru/2faadc3f
N .. bu6mmoreka [JOK
01 | OOweM yeenCuroll mupavi ikl https://m.edso0.ru/79853608
62 O6wé bu6mmoreka [JOK
bEM COCTABHBIX https://m.edsoo.ru/1e053890
MHOTOTPaHHUKOB
. bu6mmoreka [JOK

63 CooTHoIIeHHs] MEXTy 00bEMaMu https://m.edsoo.ru/482d351
ITOTIOOHBIX Tl S '
KonTpoinbHas padora Ne 4 1o Bu6nuoreka LIOK

04 | reme "Mororpastmr. OB https://m.edso0.ru/28a6573c
MHOTOI'PaHHUKOB"

G5 | pacorommt Moway 1w BuGorexa LIOK
TOUKaMH, OT TOUKH JI0 TIPSIMOIi, OT https://m.edsoo.ru/098bedad
TOYKH JIO TIJIOCKOCTH, MEXKTY
CKPEIIHMBAIOIIUMHUCS TTPSIMBIMU
IToBTOpEeHME. Bhiuncienue yrios:

MEXTy CKPEIIUBAIOITUMHUCS
MIPSIMBIMH, MEXY IPSIMOH 1 Bu6mmoreka [IOK

06 TIOCKOCTRIO, IBYTDAHFHDIX YTIIOB, https://m.edso0.ru/f7792ba9
YIJIOB MEXIY MIOCKOCTAMU — '

buo6 OK

67 [ToBTopenue. [Tpumenenue nommorera I

MapaJlJICJIbHOCTH U

https://m.edsoo.ru/h9146bc0
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NEPIEHUKYIISIPHOCTH IIpU
peLIeHUN IPAKTUKO-
OPHMEHTHUPOBAHHBIX 3a/1a4

O0001IeHHUE U CUCTEMATU3 AL

68 3HAHUI 1 bubnmoreka [JOK

https://m.edso0.ru/56765e8b

OO1ee KOJIMYECTBO YacoOB 68 4 0

11 KJIACC
N KoauuecTBO Yacon
[
. Tema ypoxka Kontpo | IIpaktu | DJIEKTPOHHBIE HH(POBLIE

n/n Bcero

JIbHbIE yeckue | 00pa3oBaTebHbIE peCcypchl
pa6oTbl | padoThI

|| oo | B LOK
MTOBEPXHOCTH, OCh https://m.edsoo0.ru/0341bc2b
IATHHIPUICCKON TTOBEPXHOCTH
LnauHap ¥ ero JIEeMEHTHI.

) N306pakeHre NHIMHIpA HA 1 bubmmoreka [JOK
TI0CKOCTH. PasBépTka MUIHHIpa https://m.edsoo.ru/bed12a43

3 Ceuenus nmmmHApa. [Inomans 1 bubmmoreka [JOK
OOKOBO U TOJIHOM MOBEPXHOCTH https://m.edsoo.ru/bc15f7f2
TAJTUHIpA
Konndeckast moBepxXHOCTb,

4 00pa3yronue KOHMIEeCKOU 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/6054b8cl
KOHUYECKOW MOBEPXHOCTH
KoHyc u ero aieMeHTHI.

. N3o06pakeHne KOHyca Ha ! bubnuoteka [IOK
1utockocTH. Passepria Komyca https://m.eds00.ru/188f6216
Ceuenns konyca. [Lnomans

6 OOKOBOM M MOJHOM MOBEPXHOCTH 1 bubnuoteka [IOK
KoHyca https://m.edsoo.ru/016e25eb
Y ceu€HHBIN KOHYC U €r0 3JIEMEHTHI.

. [Tnomanpe 60KOBOM OBEPXHOCTH 1 bubmuoreka [IOK
YCEeuCHHOr0 KOHyca https://m.edsoo.ru/c94ba09b
[ap, cdhepa 1 UX AITEMEHTHI.

8 N3obpaxenue chepsl, 1mapa Ha 1 bubmuorexa LIOK
IOCKOCTH https://m.edso0.ru/897dd3b2

. Ceuenus mapa. [Tnomanes cheps . Bu6muorexa LIOK

https://m.edsoo.ru/1468bab3
B3anmHoe pacnosnoxxenue chepsl
U IJIOCKOCTH, JBYX  cdep.

10 KacarenbHast mmockocts k cepe 1 bubnunoreka [JOK

https://m.edsoo.ru/Obdelbe8
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https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

KomOuHnamus ten BpameHus u

bu6mmoreka [JOK

1 MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHHK, BIIMCAHHLINA B
cdepy u onucaHHBINA 0KOJIO chepsl Bu6amoreka IIOK
12 https://m.edso0.ru/0b136158
13 O6bém mumnaapa. O0BEM KOHYCA. bubmorexa IIOK
O0BEM yceu€HHOTO KOHYyCa https://m.edsoo.ru/26a03fb7
1 OBLE ) . bu6mmoreka [JOK
bEM THapa. qacuT % mapa: Maporot https://m.edso0.ru/5513d87b
CErMEHT, IIapOBOM CJIOH U IIAPOBOMA
CEKTOP
15 omof bubmmoreka [JOK
COHO He QUIYp B IPOCTPAHCTBC. https://m.edsoo.ru/d189bde2
OOTHOIIEHUS MEXTY TUIOIIAISIMH
MMOBEPXHOCTEH, 00BEMaMU
oJ00HBIX Uryp
Pemenue npuknaaHbix
3a7a4, CBA3aHHBIX C bubnuoreka [IOK
16| purancrenmes o6béma Tera https://m.edso0.ru/810cfleb
BpaIeHus
‘I‘<0HTp0J'II)HaSI pabota Jfg I mo Tf:Me Butmotexa LIOK
17 Tena Bpamenns. OOBEMBI TEI
https://m.edsoo.ru/4a33a8ab
1g | BexTop HamnockocTH u B bubmoreka [IOK
mpocrpancTse. Kommnaeapabie https://m.edsoo.ru/5caefclb
BEKTOPBI. COHaITpaBiIEHHBIE U
MIPOTUBOTIOJIOKHO HAIIPABJICHHBIE
BEKTOpBI. Moylib BEKTOpA.
PaBenctBO BekTOopoB. HyneBoit
BEKTOD
19 Ciio’)keHue U BbIYUTAHUE bubinoreka LIOK
BekTopoB. CBOMCTBA https://m.edsoo.ru/23f4f089
cnoxxeHus. CyMMa HECKOJIBKUX
BekTOpOB. [IpaBuio
MHOT'OYTOJIbHUKA
20 v bubmuoteka [IOK
MHEOMNCHHC BEKTOPa Ha HHCHO M E10 https://m.edsoo.ru/dee379eb
CBOMCTBA
21| Pastomernne sexropa o Tpén BuGnuorera LIOK
HEKOMILTAHADHBIM BEKTOPAM. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenunena
22 [Ipumenenue npaBui AEUCTBUM € bubinoreka LIOK

BCKTOpaMH IIpU PCIICHUHU 3a/1a4 U B

X0J€ N0Ka3aTCJIbCTB

https://m.edso0.ru/5a827900
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[IpssMoyromnpHas cucrema
KOOPAMHAT B IIPOCTPAHCTBE.

bu6mmoreka [JOK

23 Koopaunatsl BexTopa. 1 _

DOpPMYITa PACCTOSHHS MEKTY https://m.edsoo.ru/d3alfe30
JIBYMSI TOUKaMu. Beraucienue

JUTMHBI BEKTOPA IO €T0

koopauHaTtam. KoopauHaTsl

CepelIMHbI OTPE3Ka

Yroa Mexay BEKTOpaMH. BuGmmotexa LIOK

24 Ornpenenenre CKaJIIPHOTO 1 )

[POW3BE/ICHHS BEKTOPOB. https://m.edsoo.ru/48db7058
[Ipu3naxk

MEePIEHIUKYIISIPHOCTH JIBYX

BEKTOPOB

o5 Beruncnenue yriioB Mexuy 1 bubnuoreka [IOK
HPSIMBIMH U TIOCKOCTSIMH. https://m.edsoo.ru/725effc4
Brruncnenue yria Mexay npsiMbIMU
Y TJIOCKOCTSIMU B MHOTOTPaHHHKAX
KoopanHaTHO-BEKTOPHBIN METOI Eu6 OK

26 TIPU PEIICHUH TEOMETPUUECKIX 1 hH H_I//I/OTeI;a 0 1BefbeT
3ajau ttps://m.edsoo.ru/8efbe/8e
Kontponsnas padota Ne 2 o teme Eu6 OK

27 "BekTopsl 1 KOOPAWHATHI B 1 htI/tI H_I//I/OTeI:ja 0 p—
npocTpancTae” ps://m.edsoo.ru/77c22fc
[ToBTOpenue. OcHOBHBIC (PUTYPHI, Bu6muorexa ITOK

28 (hakThl, TEOPEMBI Kypca 1 _

IUIAHAMETPHHI https://m.edsoo.ru/1780ba5d
IloBTOpeHue. 3agaun MIAHUMETPUU Bu6muorexa ITOK

29 W METOJBI UX pemeHus. Pemenue 1 hitos://m.ed 1078cd184
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4 pS.//m.edso0.ru ¢

30 Wrorosas koHTposibHas paboTa 1 ]f?tptf:'lldlcr:eezz(il)orfj</7491efe0
[ToBTOopenue. OcHOBHBIEC (PAKTHI,

31 AKCHOMBI U TEOPEMBI O ¥ 1 brbmiorexa LIOK
napaieIbHOCTH U https://m.edsoo.ru/4dffda97
MEePIEHIUKYIISIPHOCTHU B
CTEPEOMETPUHU
IloBTOpEeHne. MHOrorpaHHUKH. Bu6muorexa LIOK

32| cucHI B MHOTOTPAHHMIAX. ! https://m.edsoo.ru/74b2ad91
Pewenne npakruko- ps.Iim. :
OPHEHTHUPOBAHHBIX 3a/1a4

bu6mmoreka [JOK

33 | IloBropenue. Tena BpaleHus. 1 https://m.edsoo.ru/ec24dfc?
Pemenue npaktuko- — :
OPHEHTHUPOBAHHBIX 3a/1a4

" g{i?{iuéeHHe U CUCTeMAaTH3aIINS . Bubnmorexa [IOK

https://m.edsoo.ru/f465d10e

OO111ee KOJIMYECTBO YacOB 34
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