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[TosicHUTENBHAS 3aUCKA
Pabouas mporpamMma mo y4deOHOMY mpenmery «l'eoMeTpus» Ha ypOBHE CpeIHero ooOIero
o0pa3oBaHus COCTAaBIICHA HA OCHOBE:

. ®denepanbHoro 3akoHa «O0 o6pasoanuu B Poccuiickoit @denepanun» ot 29.12.2012 Ne273-D3;

. ®epnepansHoro 3akoHa oT 24 centsiops 2022 r. Ne 371-d3 «O BHeceHMM W3MEHEHUU B
®enepanbHblil 3ak0H «O06 oOpasoBanuu B Poccutickoit @enepaunn» u cratbu 1 denepanbHOro
3akoHa «O0 obs3arenbHBIX TpeboBanusax B Poccuiickoit @enepannmny;

. [Ipukaza MunucrepctBa npocserienust PO ot 12.08.2022 r. Ne 732 «O BHeceHUU U3MEHEHUN B
(dhenepanbHbBIN TOCYIaPCTBEHHBIA 00pa30BaTEIbHBIN CTAaHAAPT CpeHEero odiiero oopazoBanusl,
YTBEpPKICHHBIN NpuKa3oM MuHucTepcTBa o0pa3zoBanus U Hayku Poccuiickoit denepanuu ot 17
Mas 2012 Ne413»

. [Ipukaza MunuctepctBa npocsemenust Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 "OO
yTBEpKACHUH (eepaibHONW 00pa30BaTEIbHOM MPOTpaMMBbl CpeHEero odiiero oOpa3zoBaHus"
(3apeructpupoBan 12.07.2023 Ne 74228)

. TpeGoBanmii k pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTENHHOW MPOTPAMMBI CPEIHETO
obmero oopazoBanus, npeacraBieHHbpx B DI'OC COO;
. denepanpHOi 00pa3oBaTEILHON MPOTPaMMBI CpeHero oomero obpazoBanus (mamee - OOII

COO) pazpaboranHoil B cooTBeTCTBHH ¢ [lopsiikom pa3paboTku U yTBepxkAeHUS (PeaepaabHbIX
OCHOBHBIX 00111€00pa30BaTeIbHBIX MPOTPaAMM;

. npukaza Munnpocsemenuss Poccuu ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu deaepaaibHOn
00pasoBaTeIbHON MPOrpamMMBbl cpeHero odiero oopazosanus» (manee — DOIT COO);

. denepanpHOi paboyeit mporpaMMbl CpeTHETo 00IIero 0Opa3oBaHUs 1O MPEAMETY;

. Pa6oueit mporpammel Boctiutanuss MbOYCOIII um. M.IO. JlepmonToBa ¢. 3acedHoe;

. [Ipukaza Munnpocenienus ot 22.03.2021 Ne 115 «O6 yrepxkaenun [lopsinka opranuzanuu u

OCYIIIECTBJICHUSI 00pa30BaTEIbHON JCATEIHHOCTH IO OCHOBHBIM 00II€00pa30BaTEIHbHBIM
porpaMMmaM — 00pa3zoBaTeIbHBIM MPOrpaMMaM HadyalbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero o0miero oopasoBaHus»,

. CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHYECKHUE TPEOOBAHUS K OPTraHU3aIUsIM BOCITHTAHHS
1 oOy4yeHUs], OTJbIXa U O3JOPOBIICHUS AT U MOJIOJEKH», YTBEPKICHHBIX IOCTAHOBJICHUEM
[J1aBHOTO caHUTapHOro Bpayda ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urueHu4ecKkue HOPMATHBBI M TpeOOBaHUA K OOECIEeUEHHUIO
O0e3omacHOCTH M (Miau) OE3BPEAHOCTH Ui dejoBeKa (aKTOPOB CpeIbl OOMTaHUS»,
YTBEPKJICHHBIX [IOCTAHOBJICHUEM JIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 No 2

. [Tonoxenuss o paboueil mporpamMme y4eOHBIX MPEIMETOB, KypCcOB, MOAYyNEH, KypcoB
BHeypouHol aestenbHocTd MBOYCOIL nm. MLIO. JlepmoHnTOBa €. 3aceyHoe.



https://vip.1zavuch.ru/#/document/99/603340708/
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https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

Pabouas mporpamma opueHTHPOBaHA Ha II€JIEBbIE MPUOPHUTETHI, CHOPMYIUPOBAHHBIC B (eepanbHOI
paboueii mporpamMme BoOcIUTaHUs M B pabouell mporpamme Bocnutanus MBOYCOLI um. M.IO.
JlepmoHnToOBa c. 3acedHoe.

Pabouast mporpamma yuebHOTO Kypca «I'eomerpusi» 6a3oBOro ypoBHs s oOywarommxcs 10-11-x
KJaccoB pazpaboTaHa Ha ocHOBe DenepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
cpeanero obmero oOpa3oBaHus, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMIA, MPEIBIBISIEMBIX K
MaTeMaTH4eCKOMY 00pa30BaHUIO, U TpaJuLUi poccuiickoro odpa3zoBaHus. Peannsanusi nporpaMMbl
o0ecrieynBaeT OBJIAJICHHE KITFOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEPBIBHOTO 00pa30BaHUsI, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAIOLIUXCS.

BaxxHocTh y4eOHOTO Kypca T€OMETpHHM Ha YpPOBHE CpenHero oOmiero ooOpa3oBaHus 00yCIOBJIEHA
MPaKTUYECKONH 3HAUMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PE3YJIbTaTOB 00Y4YEHUs I'€OMETPUU B
HalpaBJICHUU  JIMYHOCTHOTO  pa3BuUTUs  oOywaroumuxcs, (GopMUpOBaHHUS  (YHKIIMOHAJIbHOU
MaTeMaTHYeCKON IPpaMOTHOCTH, M3YYEHHUs JAPYrUX y4eOHbIX JUCUMIUIMH. Pa3BuTHe y oOydarommxcs
MPaBWJIbHBIX TPEJCTABIEHUNH O CYIIHOCTH U TPOUCXOKICHUM T€OMETPUUYECKUX abCcTpakuui,
COOTHOUIIEHUHU PEATBHOTO U UCAIBHOIO, XapaKTepe OTPaKEHUs] MaTEMaTUYECKON HAyKOW SIBJICHUHN U
MIPOLIECCOB pEANbHOIO MHpa, MECT€ TI€OMETPUUM B CHCTEME HayK U pPOJM MaTeMaTH4eCKOIro
MOJIETUPOBAaHUSl B HAay4yHOM IIO3HAHMM U B TMpPaKTHKE CHOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOI'O
MHUPOBO33PEHHUS Y4YalIUXCsA, a TakKe KayeCTB MBIIUIEHUS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTRBE.

I'eomerpus siBiiseTcss 0AHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEAHEro 00Iiero oOpa3oBaHUs, TakK
Kak o0ecrevynBaeT BO3MOXHOCTb M3YUYEHHUs KaK TUCIHIUIMH €CTECTBEHHO-HAyYHOW HamnpaBiIeHHOCTH,
TaK ¥ TyMaHUTAPHOM.

Jloruueckoe MblIIIeHHE, POPMUPYEMOE NTPU U3YUEHUU 00YyUaIOIIUMUCS TOHATHITHBIX OCHOB T€OMETpUN
Y TIOCTPOEHUU IIETIOYKH JIOTUYECKUX YTBEPKACHUU B XOJ€ PEIICHUS T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEpPraTb TUNOTE3bl HEMNOCPEACTBEHHO UCHOJB3YIOTCS TpU PEIIeHUH 3ajad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpHEeHTHPOBAThCS B IMPOCTPAHCTBE HUIPAeT CYIIECTBEHHYIO pOJb BO BCeX 00JacTIxX
JesITeNbHOCTH uenoBeka. OpueHTalys 4yeaoBeka BO BpeMEHH U MPOCTPAHCTBE — HEOOX0IMMOE YCIIOBHE
€ro COIMAILHOTO OBITHS, OopMa OTPAKEHUS OKPYKAIOIIET0 MHUpA, YCIOBHE YCHEIIHOTO MO3HAHUS U
aKTUBHOTO TMpeoOpazoBaHus JeicTBUTENbHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU O0Opazamu
0o0BbeMHSIEeT pa3Hble BUbI yYEOHON U TPYJOBOU NEATENLHOCTH, SBISETCS OJJHUM U3 MPOPECCUOHATBHO
BaYKHBIX KQuecCTB, MOATOMY aKTyajbHa 3a/ada (OpPMHpPOBAHUS y 00OydaIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIILJICHHUS KaK Pa3HOBUIHOCTU OOPa3HOTO MBIIUICHUS — CYIIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE
K MPAKTUYECKOM NEATEILHOCTH 10 MHOTHM HAIIPABJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydyeOHOro kypca «['eomerpusi» Ha 0a30BOM YypOBHE OOyueHHsS —
o01mieoOpa3oBaTebHOE M O0IIEKYIbTYPHOE pa3BUTHE 00YJaOLINXCs Yepe3 oOecrieueHne BO3MOKHOCTH
NpUOOpPETEHUs] M HCIOJIb30BAHUS CHUCTEMATHUECKHMX TE€OMETPHMUYECKMX 3HaHMW U JeicTBull,
Ceun(UYHbIX  TE€OMETPUH, BO3MOXHOCTH  YCHELIHOTO  TMPOJOJDKEHUs  00pa3oBaHUs IO
CIELIMAJIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIB30BAHUEM I'€OMETPHH.

[IporpamMma o reomeTpur Ha 6a30BOM ypOBHE MpeIHA3HAYeHA ISt 00YJaIOIIUXCS CPEeIHEH MIKOTIBI, He
WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPYAHEHUN Ha ypOBHE OCHOBHOTO 00IIero obpaszoBaHus. Takum
obOpa3om, oOyuaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTUYECKUE YMEHWUS,
CBSI3aHHBIE CO CHEIU(PUKOIN TeOMETPUU U HEOOXOIMMBIE JUIsl )KU3HU B COBPEMEHHOM obmiecTBe. Kpome



9TOr'0, OHU UMCIOT BO3MOKHOCTb U3YYUTb I'COMETPHUIO Ooitee FJIy6OK0, €CJIM B I[aJIBHef/'II_HeM BO3HHUKHECT
HCO6XOZ[I/IMOCTB B TCOMCTPUUCCKUX 3HAHUAX B HpO(beCCHOHaHbHOﬁ JACATCIIBHOCTH.

JIOCTIDKEHHE LENM OCBOCHHUS MPOrpaMMbl OOECIIEYMBAETCS PEIICHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuopureTHpiMH 3aauaMu ocBoeHHs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—11-x kmaccax
SIBIISTFOTCSI:

e (opmupoBaHuE MpeACTaBICHUS O TEOMETPHN KaK YaCTH MHPOBOM KyJIbTYPHI U OCO3HAHHE €€
B3aUMOCBS3H C OKPYKAIOIIUM MHUPOM;

° (bOpMI/IpOBaHI/Ie MNpEACTAaBJICHHUA O MHOTOIpaHHHMKAax W TCJIaX BpallCHUA KaK O BOKHEUIIINX
MAaTEMaTUYCCKUX MOJCIIAX, IO3BOJIMAIOIIUX OINMCBIBATH W H3y4YaTb PA3HBLIC ABJICHUA
OKPYXAIOIIETO MUPA;

e (dopmMupoBaHME YMEHHUS pACIO3HABaTh Ha YEPTEKax, MOJEISIX M B pEaTbHOM MHpPE
MHOTOI'paHHUKHU U TCJIa BpalllICHUSA

e OBJIAZACHHUC MCTOAaMU PCIICHUA 3aaa4 Ha IOCTPOCHUA Ha I/I306pa)KeHI/I$[X MMPOCTPAHCTBCHHBLIX
uryp;

[ (1)0pMI/IpOBaHI/I€ YMCHHA ONCpHUpPOBATH OCHOBHBIMU IMOHATHAMU O MHOTOIpaHHHMKaX MW TEIax
BpaliCHUA U UX OCHOBHBIMU CBOfICTBaMH;

e OBJIAJZICHUC AJITOPUTMAaMH PCIICHUA OCHOBHBIX THIIOB 3aady, (i)OpMPIpOBaHI/Ie YMCHHA
IMPOBOAWNTE HECIOKHBIC JOKA3aTCIbHBIC PACCYKACHUA B XOJAC PCHICHUA CTCPEOMETPHUICCKUX
3a1a4 1 3a7a4 C MPAKTUYCCKUM COJACPIKAHHUEM

e DPa3BHUTHE WHTEJUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 0OyJaroIInXcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCJICIOBATCIIbCKUX YMeHI/II\/'I, KPUTHUYHOCTH MBIIIJICHUSA

e (dopmupoBanue (GYHKIIMOHATBLHON TPAaMOTHOCTH, PEICBAHTHONW TEOMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPHYCCKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX )KU3HEHHBIX CUTYAIUSAX U PU U3YUCHUH IPYTUX YICOHBIX MTPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (POopMyIupoBaTh WX Ha SI3BIKE TEOMETPUHU U CO3/1aBaTh
reOMETPUUYECKUE MOJENH, MPUMEHATh OCBOCHHBI T€OMETPUUECKUN anmapar Jyisl peuieHus
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, WHTEPHPETUPOBATH U OLEHUBATh II0Jy4YECHHBIE
pe3yIbTaTHI.

OTIMYUTEIbHON 0COOEHHOCTBIO IIporpaMmal ABJISICTCA BKIIFOYCHHUE B KypC CTEPECOMETPUHN B HAYAJIC €TI0
HU3YUCHUA 3aJad, peulacMbIX Ha YPOBHC HWHTYHMTHBHOI'O IIO3HAHHUA, W OIPCACICHHBIM 06p330M
OpraHru30BaHHasiz pa60Ta Haad HUMH, YTO CHOCO6CTBy€T Pa3BUTHUIO JIOTHYECKOTO U MPOCTPaHCTBEHHOI'O
MBIIJICHUA, CTHUMYIUPYCT HNPOTCKAHHUEC HWHTYUTHBHBIX IIPOLECCOB, MOTHUBUPYECT K ,I[aJ'IBHGfIH.ICMy
HU3YUCHUIO IIpeaMCETA.

Hpe,[[HOLITeHI/IC OTHACTCA HArJIAHO-KOHCTPYKTHBHOMY MCETONY O6y‘~IeHI/I${, TO €CTb TCOPCTHYCCKHEC
3HaHHUS UMEIOT B CBOCH OCHOBE YYBCTBCHHOCTD HpeHMCTHO'HpaKTquCKOﬁ JeaTenbHOCTH. Pa3Burue
IpOCTPAaHCTBCHHBIX HpeI[CTaBJ'IeHI/Iﬁ Yy ydamuxcsia B Kypce CTEPpEOMETPUN ITPOBOJUTCS 3a CUHECT PCUHICHU
3alad Ha CO3AaHUC IIPOCTPAHCTBCHHBIX 06p330B Hn 3aaa4 Ha OICPUPOBAHHUC IIPOCTPAHCTBCHHBIMU
06pa3aMH. CO3I[3.HI/Ie 06p33a IMPOBOAUTCA C OHOpOfI Ha HarlsiIHOCTb, 4 OIICPUPOBAHUC o6pa30M — B
YCJIOBHUAX OTBJICUCHUA OT HArJIAAHOCTHU, MBICJICHHOT'O U3SMCHCHUS €0 UCXOJHOTI'O COACPKAHUA.

OcHoBHBIC COACPIKATCIIbHBIC JIMHUN KypCa ((reOMeTpI/II/I» B 10-11-x kmaccax: ((MHOFOFp&HHHKH)),
«HpSIMLIe U TIINIOCKOCTH B HPOCTPAHCTBCY, «Tena BpaliCcHUs», ((BGKTOpBI U KOOpAWHATBHI B
IIPOCTPAaHCTBCH. cDOI)MI/II)OBB.HI/IG JOTNYCCKUX YMeHI/Iﬁ pacnpeaciisi€Tcsa HE TOJIBKO IO COACPIKATCIIbHBIM
JIMHUAM, HO U 11O I'oJaM O6y‘{CHI/I$I Ha YPOBHC CpCIHCTO OGU.ICFO 06pa30BaHI/I}I.

CO,Z[ep)KaHI/IC 06pa30BaHI/I}I, COOTBCTCTBYIOICC TMPCAMCTHBIM pPE3YJIbTaTaM OCBOCHHA pa60qe171
nporpamMmal, pacClnpeaCJICHHBIM II0 ToJaM 06yquI/151, CTPYKTYPUPOBAHO TaKUM 06p8.30M, YTOOBI
OBJIAICHUC TCOMCTPUYUCCKMMU TMOHATUAMHU W HABBIKAMHU OCYIICCTBIIAIIOCH TIOCICAOBATCIBHO U



MOCTYIATENbHO, C COOMIOACHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY IT'€OMETPUUIECKUX MPEACTaBICHUH 00yJaromuXxcsl, pacupsis 1 yriayomss ee, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

Ha u3ydenue reomerpun oTBOAMTCS 2 yaca B Hepento B 10-M kiacce u 2 yac B Heaeno B 11-M kimacce,
BCEro 3a J1Ba roja ooydenus — 136 yaeOHbIX daca.

Conep:kanue yueOHOro Kypca

10-1 kiace

HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MpocTpaHCTBO. I[loHATne 06
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: IEpeceKarolluecs, MapajljielibHble U
CKpenuBaroImuecs npsmMeie. [lapaniensHOCTh MPSAMBIX W TUIOCKOCTEH B MPOCTPAHCTBE: MapajuieIbHbIC
MPsIMBIE B IPOCTPAHCTBE; MAPAJLIEIbHOCTD TPEX MPSAMBIX; TAPAIIEIBHOCTD NPSMOMN U IMIJIOCKOCTH. YTJIbI
C COHampaBJICHHBIMU CTOpOHaMH, Yrojad MCEKIAYy IMNOpAMBIMH B IIPOCTPAaHCTBC. HapaHHeJ'II)HOCTB
IJIOCKOCTE: mMapajUlelibHble IIJIOCKOCTH; CBOWCTBA MapajuleNbHbIX IUIockocTed. [Ipocreitme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETpa’ap, KyO, mapajuiesienunea; MOCTPOCHHE CEUSHHI.

[lepnieHIUKyYIAPHOCTh MPSIMOM U IUIOCKOCTH: MEPHEHAUKYISIPHbIE MPSIMbIEe B MPOCTPAHCTBE, MPSMbIE
napajuiefibHble U TEPIEeHIUKYISIPHbIE K TUIOCKOCTH, MpPU3HAK MEePIEeHAUKYISIPHOCTH MNpsSMON u
IJIOCKOCTH, TEOpEMa O MPAMOM MEePIEHANKYIIPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJl MEXIY
NPSAMON M TJIOCKOCTBIO; ABYIPAHHBIN YroJj, JIMHEHHBIA yroj AByrpaHHoro yria. [leprneHaukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 IMIOCKOCTH, IMPOEKLUS
¢burypsl Ha IUIOCKOCTh. llepneHIuKyIsSIpHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHAUKYISPHOCTH IBYX
wiockocteit. TeopeMa o Tpex mepreHIuKyaspax.

MHoOrorpaHHMKH

ITonsaTue MHOI'OI'paHHUKa, OCHOBHBIC J3JICMCHTBI MHOTOTpPAHHHKA, BBIIIYKIBIC W HCBBIIIYKIIBIC
MHOTI'OI'paHHUKH; PAa3BEPTKa MHOI'OI'paHHHUKA. HpI/ISMaI N-yrojibHas NOpu3Ma, I'pPaHU U OCHOBAHUI
IIPU3MBI; IIpsAMad U HAKIIOHHAA IIPHU3MBbI; OOKOBas U IOJIHAsS IIOBCPXHOCTH ITPHU3MEI. Hapannenenﬂnez[,
HpHMOYFOHbHHﬁ nmapauiCicnuiea mu €ro CBOMCTBA. anaMI/ma: N-yrojbHas IHMpaMuJa, I'paHd U
OCHOBAaHHUC IIMPaMU/IbI; OOKOBas W IIOJIHAs NMOBEPXHOCTb MNHUPAMHWJbI; TIpaBUJIbHAA MW YCCUCHHAA
nupamMuaa. OEeMEHTHI MMPpU3MbI U ITUPAMHADBI. HpaBI/IHBHHe MHOTOI'PaHHHUKH: INIOHATHC IIPAaBUJIBHOI'O
MHOT'OIr'paHHUKA, I[TpaBUJIbHAA IIpU3Ma U IIPpaBUJIbHAA TAPpaMUJia,; IIPpaABUJIbHAA TPECYTrOJIbHAA MMpaMHuaa U
HpaBI/IJ'H)HHﬁ TETpAdIpP, Ky'6 Hpe,I[CTaBJ'ICHI/Ie O MIPaBUJIbHBIX MHOI'OI'paHHUKAX: OKTas’Ap, JOACKASAP U
HUKOCadp. CeueHus MMPU3MbI 1 TUPAMHIBI.

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJEMEHTHI
CUMMCTPUHU B ITUpaMUaX, MapajlICIICIHUIICAaX, IPABUIIbHBIX MHOTOT'PAHHHUKAX.

Brruncnenue 31eMeHTOB MHOTOIPaHHHUKOB: pedpa, TuaroHainy, yrisl. [1nomans 60koBoi MOBEPXHOCTH
U TIOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IJIONIAJb OCHOBAaHUI, TeopeMa O OOKOBOW MOBEPXHOCTH
npsiMoit pu3Msbl. [1omiaae O0KOBO MOBEPXHOCTH M MOBEPXHOCTHU MPABUIIBHONW MUPAMHIBI, TEOPEMA O
IUIOIIA M yceueHHOH nupaMusl. [lonstue 06 oobeme. O0beM MUpamMuibl, TPU3MBI.



[TomoGuple Tenma B mpocTpaHcTBe. COOTHOIIEHWS MEXIYy IUIOMIAIIMUA TOBEPXHOCTEH, OObeMaMu
0JI00HBIX TEIL.

11-1 kiaace

Tena Bpamenust

Hunuuapudeckas TOBEPXHOCTh, 0Opa3ylolue MUINHAPUIECKONW MOBEPXHOCTH, OCh IHJIMHIPUIECKOM
noBepxHocTu. L{unuuap: ocHOBaHMS M OOKOBas IOBEPXHOCTh, 00Opa3yrolas U OCh; MIOLAAb OOKOBOM
Y TOJIHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTH, OCh M BEPIIMHA KOHHUYECKOM
noBepxHocTtu. KoHyc: OCHOBaHME W BepIIMHA, 00pa3yromias U OCh; IUIONIAAh OOKOBOW M TOJHOM
MMOBEPXHOCTU. Y CEYCHHBIN KOHYC: 00pa3yIoIlne U BBICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUaMeTp; IO MOBEpXHOCTU cheprl. BzauMHoe pacmosoxkeHue
cdepbl ¥ MIIOCKOCTH; KacaTelbHasl MIIOCKOCTh K chepe; miomaiab chepsl.

N300paxkenue Ten BpalleHUs Ha II0CKOCTU. Pa3BepTka nMIuHApa U KOHYcA.

KomOunammu Ten BparieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIA 0KOJI0 cepsrl; chepa,
BIIMCAaHHAsi B MHOTOTPAHHUK, WJIA TEJIO BPAIllCHHUS.

[Tonsatue 06 oObeme. OcHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 oObeMe MPSIMOYTOJIHLHOTO
napauiesienunea u cieacTeus u3 Hee. O0beM nWiIMHIpPa, KoHyca. O0beM I1apa u miomab chepsl.

[Tono6HpIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY IUIOIIAIIMH IOBEPXHOCTEH, OO0beMaMu
MOI0OHBIX TEI.

Ceuenust nunuHzapa (MapajuieibHO W MEPHEHAMKYISIPHO OCH), CEYEeHHsS KOHyca (MapajiesibHOe
OCHOBAHUIO U MPOXOJsiIliee Yepe3 BEPILHHY), CEUSHHUs [I1apa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

BeKTOp Ha INIOCKOCTHU U B ITPOCTPAHCTBE. CnoskeHue U BEIYUTAHHE BCKTOPOB. YMHOXKEHUE BCKTOpa Ha
yuciio. Pasnokenue BCKTOpa II0 TPEM HCKOMIIIaHAPHBIM BCKTOpPaM. HpaBI/IJ'IO mapauiCiCiuicaa.
Pemenue 3a/lad, CBsA3aHHBIX C IPUMCHCHHUECM IIPABUJI JNEUCTBUM C BCKTOpPaMU. HpHMOYTOJ'ILHaSI CHUCTEMA
KOOpAUHAT B IIPOCTPAHCTBC. KOOp,I[I/IHaTBI BCKTOpaA. HpOCT@ﬁH.IHG 3a/laud B KOOpJAHUHATax. Vron MCKAY
BCKTOpaMH. CKaJ'IprHOC IMPOU3BCACHNEC BCKTOPOB. Breruucnenue yYrjioB MEXKAY MNOpsAMBIMU H
IIJIOCKOCTSAMMU. KOOpI[PIH&THO-BCKTOpHLIﬁ MCTOJ ITpU PCHICHHUU I'COMCTPHUUCCKUX 3a/1a4.

Ili1anupyempblie pe3yJbTaThl 0CBOCHHS Y4€OHOI0 Kypca

JIMYHOCTHBIE peE3yabTaThbl

JIMYHOCTHBIE Pe3yNbTAaThl OCBOSHUS MPOTrpaMMbl y4eOHOTO Kypca «l'eoMeTpus» XapaKTepu3yroTCs:
I'paxxnanckoe BociuTaHue:



c(OPMHUPOBAHHOCTHIO T'PAXKTAHCKOHN MO3UIMH 00YUYarOIIErocs Kak akTHBHOTO M OTBETCTBEHHOTO 4JIeHA
poccuiickoro o0ImecTBa, NPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBaxX ()YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHUN, MPOLEAYp TpaXTaHCKOro oOmiecTBa (BBIOOPHL, OMPOCH W TIp.),
YMEHUEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHU C UX (QYHKUUSMHU U
Ha3HAYEHUEM.

IIaTpuoTnyeckoe BociMTAHHE:

C(OPMHUPOBAHHOCTBIO POCCHICKON TPaXKIAHCKON MICHTUYHOCTH, YBAXECHUS K MPOLUUIOMY H
HACTOSIILIEMY POCCUHCKONW MaTeMAaTHKH, LEHHOCTHBIM OTHOUIEHHMEM K JIOCTHKEHUSIM POCCUMCKUX
MaTEMAaTUKOB U POCCHUICKON MaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JIOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTUSIX, Cepax SIKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH POCCHIICKOrO Haposa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, ’TUUECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM JOCTM)KEHUNM HayKu U
JEeSITEIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOTO OyAyILEro.
JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOYas 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pEIIeHUH, pacCyXJIeHUI; BOCHPHUHMYHUBOCTBIO K MAaTEMaTHYECKHUM acleKTam
Pa3IMYHbBIX BUJIOB HCKYCCTBA.

du3znyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS NPUMEHATh MaTeMaTUYeCKuWe 3HaHUS B HMHTEpecax 370pOBOTO U
0e30macHOro 00pasa *KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBbBIO (30pOBOE MHUTAHUE,
cOaaHCUPOBAaHHBIA PEXKHUM 3aHATHI M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTB); (PU3MUYECKOTO
COBEPIICHCTBOBAHHUS, IPU 3aHITUSX CIIOPTHUBHO-0310POBUTEIHHON €S TENBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TpYyJy, OCO3HAaHHEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3IU4HbIM cdepam
npodeccHoHaAIbHON /1eATEIbHOCTH, CBSI3aHHBIM C MAaTE€MaTUKONW M €€ MPWIOKEHUSIMU, YMEHUEM
COBEpIIIaTh OCO3HAHHBIA BHIOOP Oymymield mpodeccnr W peaan30BBIBATH COOCTBEHHBIC JKU3HEHHBIC
IJIaHbl; TOTOBHOCTBIO U CHOCOOHOCTBHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO M caMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEM KU3HHM; FOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHMM MPAKTHUYECKHX 3a]ad
MAaTeMaTH4ECKOUN HAPaBJICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO HKOJIOTUYECKON KYIbTYphl, TOHUMAHUEM BIHSIHUS COLUAIBHO-PKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COIMAIBLHOM Cpelbl, OCO3HAHHEM TJ00albHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIIEeM; OpUEHTAlMeN Ha TPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUM JJIsl peleHus 3a1a4
B 00J1aCTH OKpYXAIOLIeH cpelibl, IIIaHUPOBAHMS OCTYIKOB U OLEHKU X BO3MOXHBIX TOCIIEACTBHUH AJIst
OKpYXarollen Cpebl.

IleHHOCTH HAYYHOI'O NTO3HAHUA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOLIECTBEHHON MpPAaKTHUKK, IOHMMaHWEM MaTeMaTHYeCKOW Hayku Kak cQepsl UeIoBeuecKoi
NEeSATENbHOCTH, 3TANlOB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI Pa3BUTHUS LIMBUIIM3ALUN; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd M MaTEeMaTU4YeCKOM KyJbTypOll Kak CpeACTBOM [O3HaHUSI MHUPA; TOTOBHOCTHIO
OCYILECTBIIATH IPOEKTHYIO U HCCIIEN0BATENBCKYIO JESITEIBHOCTh HHIMBUYAJIIBHO U B TPYIIIIE.

MeTanpeaMeTHbie pe3yJbTaThl

MertanpeaMeTHbIe pe3yabTaTbl 0CBOSCHHSI IPOrpaMMbl yueOHOTO Kypca «I'eoMeTpus» XapakTepu3yroTcst
OBJIAJICHUEM YHHUBEPCAIbHBIMU M03HABATEJbHBIMH NeWCTBUSAMH, YHUBEPCaTbHBIMHU
KOMMYHHUKaTHUBHBIMH JI€HCTBUSMH, YHUBEPCATHHBIMH PETYIATUBHBIMH JICHCTBUAMHU.

1) VYHuBepcaibHble MO3HABaTeJbHbIe JCHCTBUS, obOecneunBaloT (GopMHpOBaHHE 0a30BBIX
KOTHUTUBHBIX TPOIIECCOB OOyJaromuxcsi (OCBOCHME METOJIOB IMO3HAHUS OKPY)KAIOLIEr0 MUpA;
MIPUMEHEHHE JTIOTUYECKHX, UCCIIE0BATENBCKUX OTepaluii, yMeHuil paboTaTh ¢ HHGOpMaLuei).



ba3oBrble Jornyeckue 1eHCTBHUA:

e BBUBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE INPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXKAY MOHATHAMH; (OPMYIUPOBATH ONPEICICHUS MOHATHH;,
yCTaHaBIIMBATh CYLIECTBEHHBIH NpPU3HAK KIaCCU(PHUKAIMHU, OCHOBAHUS JUIA OOOOIIEHUS U
CPaBHEHMsI, KpUTEPUU ITPOBOJAMMOIO aHAIIN3A;

e BOCHpUHUMATb, (OPMYIUPOBATh U MPEOOPa3OBbIBATh CYXKICHMS: YTBEPAUTENIbHbIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

e BBIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOpPEUMs B (akxTax,
JAHHBIX, HAOJIONEHUSAX W YTBEPXKICHUAX, NpejaraTb KpPUTCPUH Ui  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUU;

e JienaTh BBIBOJBl C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

e TPOBOJIUTH CaMOCTOSITENIHO JI0KA3aTEIbCTBA MAaTEMaTUUYECKUX YTBEPKAECHUN (IpsIMbIE U OT
MPOTUBHOT0), BBICTPAWBaTh apryMEHTAIUI0, NPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BHIBObI;

e BBIOMpaTh croco0 pelmieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIECHUS,
BbIOMpaTh HanOoJIee MOIXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKkue 1eiCTBUA:

e HCIOJb30BaTh BONPOCHI KaK HCCIIEIOBATENbCKUNA HMHCTPYMEHT MO3HaHUS;, (HOPMYIHPOBAThH
BOIPOCHI, (UKCUPYIOUINE MPOTUBOPEUYHE, MpoOJeMy, yCTaHABIMBATh MCKOMOE M JAaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO NMO3UIINIO, MHEHHE;

e TPOBOJUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro 00bEeKTa, SIBIIEHUS, MPOIIECCa, BISIBICHUIO
3aBUCHUMOCTEH MeX ]y 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

e CaMOCTOSITENbHO (PopMyIHpoBaTh 000OIIEHUS M BBIBOJABI IO pe3ysibTaTaM MPOBEACHHOIO
HaOMIOIEHUs, HCCIEeIOBaHUs, OICHUBATh JOCTOBEPHOCTHh IMOJIYYEHHBIX pE3yJbTaTOB,
BBIBOJIOB H 000OIICHHIA;

e TIPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATDH MPEANOIOKEHHS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

e BBIABJIATH JehUIUTH UHPOPMAIUU, TAHHBIX, HEOOXOIUMBIX JJIsi OTBETa HA BONPOC U IS
pelIeHus 3a/1a4H;

e BbIOMpaTh UWHGOpPMALMIO M3  HMCTOYHUKOB  PA3JIMYHBIX  THUIOB,  AaHAJIU3UPOBATD,
CUCTEeMATU3UpPOBAaTh M HHTEPIPETUPOBATH HMHMOPMAIMIO Ppa3IWYHBIX BHJIOB H (opm
MIpe/ICTaBJICHHUS;

e CTPYKTYpHpPOBaTh MH(OPMALINIO, IPEACTABIATh €€ B PA3NIUYHBIX (opMax, UILTIOCTPUPOBATH
rpaduvecKu;

e OIICHUMBAThH HAJIKHOCTh MH(OPMALIMH [0 CAMOCTOSTENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaabHble KOMMYHHKATUBHbBIE JCiiCTBHA, 00ecneunBaroT chopMUPOBAHHOCTH COLUAIBHBIX
HABBIKOB 00yYaIONINXCS.
Oo0menne:

e BOCHPUHUMATh U (OPMYIHPOBATH CYXJAEHUS B COOTBETCTBHUM C YCIOBHSMHU U LEIAMH
oOI1eHus; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHHs B YCTHBIX M MUCbMEHHBIX
TEKCTaX, /JaBaTb IOSCHEHHA IO XOJAy pELIEHUs 3aJadd, KOMMEHTHUPOBATh IIOJYYEHHBIN
pe3yJbTart;

e B X0/€ OOCYX/JEHHUS 3a/aBaThb BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, MpOOIEeMBl,
pelaeMon 3aa4uu, BbICKa3bIBaTh UJIEU, HALIEJICHHBIE HA IOMCK PEIICHHUS; COTIOCTABIIATh CBOU
CYXXJIEHHS C CYXJAECHUSAMH JPYruX YYaCTHUKOB AUAIOTa, 0OHAPYKUBATh Pa3InUMe U CXOJICTBO
MO3UIIMIA; B KOPPEKTHOM popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS,;

e TPEACTABIATH pPE3YIbTAThl PEHICHUs] 3aJauyd, DSKCIEPUMEHTAa, MWCCIENO0BAaHUSA, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIJICHHSI C Y4YeTOM 3ajay Ipe3eHTAlud |
0COOEHHOCTEH ayJUTOPUH.



CoTpyannuecTBo:

e TIOHMMATh M HCHOJB30BATh NPEUMYILECTBA KOMAHAHON M WHAWBUAYAJIbHOW pPabOTHI MpU
peleHn yY4eOHBIX 3a/ad; NPUHUMATh IEJIb COBMECTHOM NEATENHHOCTH, IJIAHHMPOBATH
OpPraHMU3aIUI0 COBMECTHOM paboThI, paclipeesiTh BUIbI pabOT, JOrOBapUBATHLCS, 00CYXKIATh
MIPOLIECC M Pe3yNIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

e Yy4YaCTBOBaTh B TpyNmoBbIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHH, MO3TOBBIE
IITYPMBI U WHBIE); BBITIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JIPYrUMH WICHAaMH KOMAaH/bl; OLIEHUBATh KauyeCTBO CBOETO BKJIAJa B OOLIMIA MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aMOICHCTBUSI.

3) YHuBepcaibHbIE peryJsiTHBHbIE JICHCTBUA, 00ecrieunBa0T (JOPMUPOBAHIE CMBICIOBBIX YCTAHOBOK
Y )KU3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranu3anusi:

e COCTaBISITH IUIAH, aJNTOPUTM pEUICHUS 3aJaud, BBIOMPATh CIOCOO pEUHICHHS C Y4ETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BApUAHTHI PELLIEHUH C yUeTOM HOBOM MH(QOpMAIIIH.

CaMOKOHTPOJIb:

e BIIAJICTh HaBBIKAMHU TIO3HABATEILHOW pedIeKcHH Kak OCO3HAHUS COBEPIIAEMBIX ACUCTBUH H
MBICTTUTEIHHBIX TPOIIECCOB, WX PE3yIbTAaTOB; BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysIbTaTa PEHIeHUs] MaTeMaTHIECKOW 3a/1auu;

e TMpEenBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH pPEUICHWW 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JIEATETHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HaWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YNIbTaTa IETH M YCIOBUSAM, OOBSICHATh MPUUMHBI JOCTIKEHUS
WIM HEJOCTHKEHHUS pe3yJbTaTOB JEATENIbHOCTH, HAXOOUTh OIIMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

Hpe}IMeTHble PeE3yIabTaThI

10-i1 kaace

OnepupoBaTh MOHATUSAMH: TOUKA, TPSMasi, TUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIICICTBUS M3 HUX MPH PEIICHUN T'€OMETPUICCKUX 33/1a4.
OmnepupoBaTh MOHATUSMHE: MTAPATUICITBHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX U TIIOCKOCTEH.
KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHE PSIMBIX M IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYIPaHHBIA Yo, TPaHH IBYTPAHHOTO Yrja, peOpo JBYTPaHHOTO YIJia;
JMHEWHBINA yroJl IByrPaHHOTO yIJia; TpajlycHasi Mepa JBYTPaHHOTO yIJa.

OmnepupoBaTh MOHATHSIMU: MHOTOTPAHHHUK, BBIMYKIIbI ¥ HEBBIMYKIbIH MHOTOTPAHHUK, DJIEMEHTBI
MHOTOI'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBath  OCHOBHBIE BHJbl MHOTOTPDAHHHMKOB (MHpamMulia; MPU3Ma, MPSIMOYTOJIbHBIN
napajuiesienumnesn, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BbIOMpas OCHOBaHHS JUIsl KiacCUUKAIMK (BBIMYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHUKH; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE M HAKJIOHHBIE MPU3MBIL,
napauieNenune/ibl).

OnepupoBath MOHATUAMH: CEKYIIasl INTOCKOCTh, CEYeHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMITBI TIOCTPOCHUS CEUEHUH, UCTIOIB3Ysl METO/I CIIEIOB.

Crpouth ceyeHHs] MHOTOT'PAaHHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BHIHOCHBIC) TMJIOCKHE YEPTEKHU M3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pematp 3amaun Ha HAX0KIEHWE TE€OMETPUUIECKIX BETMYHMH TI0 00pa3laM WK alropuT™MaMm, MpUMEHss
W3BECTHBIE AHAIMTUYECKHE METOAbl TpPH PEIIeHWH CTAaHAAPTHBIX MaTeMAaTHUYeCKUX 3aJad Ha
BBIYHCIICHUE PACCTOSHUIN MKy ABYMsI TOUKaMU, OT TOUKHU JI0 IPSIMOM, OT TOUKH JI0 TUIOCKOCTH, MEKIY
CKPEIUBAOIIUMHUCS MTPSIMBIMH.



Pemats 3aa4i Ha HAXOKIACHUC I'COMCTPUYICCKHUX BCIMYHH I10 06pa3uaM WK aJIrOpuTMaM, MpUMCHAA
HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOJAblI IIPpU PCIICHHU CTAHJAPTHBIX MATCMATHYCCKUX 3ajad Ha
BBIYUCIICHUC YIUJIOB MCKAY CKPCIIMUBAOINIMMUCA HNPAMBIMHU, MCKIY HpHMOﬁ U IUIOCKOCTBIO, MCKIAY
IJIOCKOCTAMMU, IBYI'PAHHBIX YTJIOB.

Brerancnsate 00beMbI U TUIOMIA M TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, TUpaMu/a) C TPUMEHEHUEM
(bOpMy.]I; BBIYUCIIATE COOTHOLICHHA MCXKAY ILIOAAsIMU HOBerHOCTCﬁ, o0bemMamMu HOI[O6HI>IX
MHOT'OI'paHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH; LIEHTP,
OCb U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTH M HHTEPIPETUPOBATH HHGOOPMAIMIO O  IMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[TpumensTh TeomMeTpuyeckue (akThl I PENICHHS CTEPEOMETPUYECKHX 3aJ[ad, IMPEAIoIararoimx
HCECKOJIBKO MIaroB pCliCcHus, €CJIN YCJIOBUA NIPUMCHCHUA 3a/IaHbI B SIBHOU (bopMe.

[IpuMeHATH pocTENIINE MPOTPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PEIICHUN CTEPEOMETPUICCKIX 3a/1ad.

[IpuBoauTE IpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE MU JKU3HHU, DPACIIO3HABATh
MMPOSABJICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBC.

[IpuMeHATh NOJIyYEHHBIE 3HAHWS Ha IMPAKTUKE: aHAJIU3UPOBATH PEAJbHBIE CUTYallUM W IPUMEHSTH
M3YYEHHbIE MOHATHS B MpOIlecce MOMCKA pelleHus MaTeMaTHYecKu cQOpMYIHpPOBAHHON MPOOIIEMBI,
MOJICITUPOBATh PEAIbHBIC CUTYAaIlMM Ha S3BIKE TEOMETPHH, HUCCIICOBATh TOCTPOSHHBIC MOJCIH C
HCIIOJIb30BAHMEM T€OMETPUYECKHX MOHATUN M TeopeM, ammapara anreOpbl; pemarbh MpaKTHYecKue
3aaa4u, CBA3aHHBIC C HAXOKIACHUEM I'COMECTPHUICCKNX BCIIMYNH.

11-# xaace

OnepupoBaTh MNOHATUSAMHU: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yoollue IUIMHAPHYECKON
MOBEPXHOCTH; LUIUHAP; KOHUYECKasi TOBEPXHOCTh, 00Opa3yrolne KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBepxXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cepa U map).

OOBSICHATH CITOCOOBI TIOJTYUCHHUS TEJT BpaIlCHUSI.

KnaccudumupoBaTs B3auMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBarh MOHATHIMHU: IAPOBOI CErMEHT, OCHOBAHUE CErMEHTA, BHICOTA CETMEHTA; IapOBOil CIIOH,
OCHOBAaHHE IIapOBOT0 CJIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00beMbl U IIIONIAIN TOBEPXHOCTEH TN BpallleHUs, FEOMETPHUUECKUX Tl ¢ MPUMEHEHHEM
dhopmy.

OnepupoBaTh MOHATHUSAMU: MHOTOIPAHHUK, BIIMCAHHBIN B chepy M omMcaHHBIM 0K0JIO cdepbl; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIU TEJIO BpalllCHUSI.

BbIyncnsaTe COOTHOLIECHHS MEKIY TUIOMIAIIMU TOBEPXHOCTEN U 00beMaMHu MOT00HBIX TEl.
N3o006paxats n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BoInoyiHATh (BBIHOCHBIC) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHusI.

W3Bnekatb, MHTEPOPETUPOBATH H  MpeoOpa3oBeIBaTh HHGOPMAIUMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoImonHATE NEHCTBUS CIOMXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHUCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaaroT.

[TpuMeHsTh MpaBUiIO MapasuieTenunena.

OnepupoBaTh TOHATHUAMU: JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOpP, MOMAYIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJd MEXIY BEKTOPAMH, CKAISPHOE MPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

Haxonuth cymMmmy BEKTOpPOB U MIPOU3BENICHUE BEKTOpA HA YHCIIO, YIOJl MEXKIY BEKTOpaMH, CKalIIpHOE
MIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.



[TpumensTh reomerpuyeckue (PakThl Al PEHICHUS CTEPEOMETPUYECKUX 3a/1ad, MPearoJIararoinmx
HECKOJIBKO LIaroB PEIIeHUs, eCJId YCIOBUS PUMEHEHHS 3a/1aHbI B SIBHOU (opMme.

Pemrates npocreiime reoMeTpuIecKe 3a1a4i Ha IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOIO METOA.
Pemrats 3amaum Ha J10KA3aTENbCTBO MAaTEMATUYECKUX OTHOLICHUM M HAXOXKACHHUE T'€OMETPUYECKUX
BEJIMYMH 10 00pa3laM WM ajJlrOpuTMaM, MPUMEHSSI U3BECTHBIE METO/IbI IIPU PELIEHUM CTaHJapTHBIX
MaTeMaTHYECKHX 3a/1a4.

[IpuMeHATH pocTENIINE MPOTPaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MpU
pEeLIEHUN CTEPEOMETPUYECKUX 3a1ad.

[IpuBoauTE IpUMEPB MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B IIPUPOJE M JKHM3HHM, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOJIyYEHHBIE 3HAHWs Ha INPAKTHKE: aHAJIU3UPOBATH PEAJbHBIE CUTyallUM W IPUMEHSTH
M3YYEHHbIE MOHATHS B MpOIEcCce MOUCKAa PElIeHUs MaTeMaThyecKu c(popMylInpoBaHHOW MpoOIeMsl,
MOJIENIMPOBATh PEAJbHBIE CHUTYyAllMM Ha SI3bIKE T'€OMETPUH, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
HCII0JIb30BAHUEM T€OMETPUYECKUX MOHATUN M TEopeM, ammapara anreOpbl; pemarbh MPaKTHYeCKue
3a/1au¥, CBSA3aHHBIE C HAXO0K/ICHUEM I€OMETPUYECKUX BEJINYHUH.

TemaTuuyeckoe MNJIAHUPOBAHUE

10-#i kaacc
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanme
Ne (ungposbie)
/| PA3ACTI0B 1 TEM Kourpoanubie | [IpakTuyeckue | ogpazopatennbHbie
NporpamMmbl Bcero 6 6
padoThI padoThI pecypcsl
DJIEKTPOHHBIN
00pa3oBaTeNbHbII

pecypc «/lomarinue
3amanus. CpenHee oo1iee

1 ?TBeeﬂei)Iila/IeeTBmo 10 oOpaszoBaHue.
P p I'eomerpus», 10-11
knacc, AO
«M3narenbCcTBO
"[IpocBenienue»
[IpsiMbIe U TIIOCKOCTH B Tpenaxep «Obmako
MIPOCTPaAHCTBE. 3HaHU». MaTemaTuka.
2 12 1
ITapannenpHOCTD 10 xnacc, OOO
MPSMBIX U IIOCKOCTEN «DuzukoH Jlab»
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «/loMaiinue
y | epmesmmmocn |, s Cpaes oS
MPSIMBIX | MJIOCKOCTEH
['eomerpusi», 10-11
knacc, AO
«M3narensCcTBO

"I[IpocBemienue"»




VYrubl MeXAy IPSMBIMU
U IJIOCKOCTSIMU

10 1

ONEeKTPOHHBIN
00pa3zoBaTeNbHbIN
pecypc «/lomamnue
3amanus. CpenHee oOriee
oOpazoBaHue.
I'eomerpusi», 10-11
knacc, AO
«M31aTenbCcTBO
"[IpocBemienue"»

MHororpaHHuku

11 1

ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecypc «/lomaminue
3ananus. Cpennee ooriee
oOpazoBaHue.
I'eomerpusi», 10-11
knacc, AO
«M3maTeanpcTBO
"[IpocBenienue»

O0BEMBI
MHOTOTPaHHUKOB

DJIEKTPOHHBIN
00pazoBaTebHBIN
pecypc «/lomarraue
3amanus. CpenHee oo1iee
oOpazoBaHue.
I'eomerpus», 10-11
kiace, AO
«M3maTeanpcTBO
"[IpocBenienue»

HOBTOpeHI/Iei CCUCHUA,
PAaCCTOAHUA U YTJIbL

DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «/lomariaue
3amanus. CpenHee oo1iee
oOpaszoBaHue.
I'eomerpus», 10-11
knacc, AO
«M3narensCcTBO
"[IpocBenienue»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68 5

11-i kiaace

n/n

HanmenoBanue

Koan4yecTBO 4acoB

Pa3aesI0B U TeM
NPOrpaMMmblI Bceero

KonTtpoabHnbie
padoTshI

IIpakTH4eckune
padoTsI

DJIeKTpOHHbBIE (HH(pPPOBbHIE)
o0pa3oBaTe/IbHbIC PeCypChl




ONEeKTPOHHBIN
00pa3zoBaTeNbHBINA pecypc
«Jlomaninue 3aganus.

1 | Tena BpameHust 20 Cpennee obiiee oOpa3oBaHue.
['eomerpust», 10-11 kiacc,
AO «M3narenscTBO
"ITpocBerenue"»

Tpenaxep «O061aK0 3HAHUI.
2 OO0BeMEI TEN 20 1 Maremartuka. 11 ximacc, OOO
«®PuzukoH JIad»

ONEeKTPOHHBIN
00pa3zoBaTeNbHBINA pecypc
Bekrops! n «/loMmamHune 3aanus.
3 | KoOpaHMHATHI B 20 1 Cpennee obiiee 06pazoBaHue.
MIPOCTPAHCTBE I'eomerpusi», 10-11 kiacc,

AO «M3narenscTBO
"[IpocBenienue»

DIIEKTPOHHBIN
00pa3zoBaTeNBHBINA PeCypc

[ToBTOpEHME,
«Jlomarnraue 3a1aHusl.
00o01enue,
4 8 1 Cpenree obmiee 0Opa3oBaHHe.
CHUCTEeMaTH3aIHs
SHAHII I'eomerpus», 10—11 kiacc,
AO «M30aTennCcTBO
"[IpocBenienue»
OBIIEE
KOJIMYECTBO
YACOB 10 68 3 0
I[TPOI'PAMME

Jiig peanuzanuu mporpaMMbl UCIIONIB3YIOTCS YYEOHUKH, JOMYIICHHbIE K UCIOIB30BaHUIO TTPU
pealn3aliy UMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX MPOrpaMM HAYaIbHOTO
00111ero, 0OCHOBHOTO 00IIEr0, CpeHEro 00IIero 00pa3oBaHus OpPraHU3alUsIMU, OCYIIECTBISIIOIIUMHU
00pa30BaTENbHYIO IeATEIbHOCTD, TpukazoM Munnpocsemienus oT 21.09.2022 Neo 858:

e Maremaruka. ['eomerpus, 10 knacc/Mep3isak A.I'., Homuporckuii JI.A., Ilomonckuii B.b.,
Sxup M.C.; noa pen. [Togonsckoro B.E., OOO «M3natensckuit nentp "BEHTAHA -
I'PAD"»; AO «M3narensctBO "lIpocBemienne'»;

e Maremaruka. ['eometpus, 11 knacc/Mepsansak A.I'., Homuposckuii JI.A., [Tononckuit B.b.,
Axup M.C.; non pen. Ilononsckoro B.E., OO0 «13natensckuii uentp "BEHTAHA-
I'PAD"»; AO «M3narensctBO "lIpocBemienne'y;

o <.>

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, AOMYIIEHHBIE K UCIIOJIb30BAHUIO MPU peaTn3aIiu
HMMEIOIIUX TOCYIaPCTBEHHYIO aKKpeIUTAII0 00pa30BaTeIbHBIX MPOTrpaMM HaYyaIbHOTO OOIIETo,
OCHOBHOTO 00111eT0, CpeHero odiero oopazoBanus mpukazom Munmnpocsemierus ot 02.08.2022 No
653:



DNEeKTPOHHBIN 00pazoBaTenbHbIN pecypc «JloMaraue 3aganus. Cpenanee odiee
obpaszosanue. ['eomerpus», 10—-11 xiacc, AO «M3narensctBo "[IpocBenieHuey;
Tpenaxep «O6nako 3Hanmi». Maremaruka. 10 knace, OO0 «Duzukon JIady;
Tpenaxep «O6nako 3HaHMi». Marematuka. 11 xmace, OO0 «Dusukon Jlaoy;
<...>.
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