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IHHOACHUTEJIBHASA 3AIINCKA

['eomerpusi siBIsieTCs OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE
CpeaHero oOImero oOpa3oBaHMs, TaK Kak o0ecredYrBaeT BO3MOXKHOCTH
W3Y4YeHUs JMCUUIUIMH ©CTeCTBEHHO-HAYYHOW HANpaBIEHHOCTH U
MPEAMETOB TYMaHUTAPHOTO HUKIIA. [IOCKONIBKY JIOTHYECKOE MBIILIEHHUE,
dbopMmupyeMoe TpH H3YYCHHH OOYYaIOIMIUMHUCS TOHITHUIHHBIX OCHOB
r€OMETPUHU, TMPHU JI0KA3ATEIBCTBE TEOPEM U TOCTPOCHHH IEMOYKHU
JOTUYECKUX YTBEPKACHUM TIPU PEUICHUHW TeOMETPUUYECKHX 3ajad,
yMEHUE BBIIBUTaTh M ONPOBEpraTh THIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TPU PEIICHUH 3aJ1ad €CTECTBEHHO-HAYYHOTO IMKJIA, B
YaCTHOCTU (PU3UYECKUX 3a/1a4.

Ilens ocBoeHusi mporpamMmmbl ydeOHOTO Kypca «l'eomerpusi» Ha
yIiyONEHHOM YpPOBHE — Pa3BUTHE WHIUBUIYAIBHBIX CIIOCOOHOCTEH
oOydJarommxcss TpH U3YYEHUH TEOMETPUU, KaK COCTaBIISIONICH
npeaMeTHon — obmactu  «Marematnka W WHPOpMATHKA» — 4epe3
oOecrieueHne BO3MOXKHOCTH TPUOOPETEHHUS] W HWCIOJIb30BaHMs Oolee
rIIyOOKHMX TEOMETPUYECKUX 3HAHUW W JICUCTBHUM, CHEIUPUIHBIX
T€OMETPUU, W HEOOXOJUMBIX [IJIsi YCHEIIHOro MpodhecCuOHaTIBLHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aJadyaMud Kypca T€OMETPUU Ha YriayOJIEHHOM
YPOBHE, PACIHIUPSAIOMIUMHA W YCHJIMBAIOIIMMHU Kypc 0a30BOTO YpPOBHS,
SIBJISIFOTCSL:

pacIIMpeHue TPEJCTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU
KyJbTYypbl ¥ (OPMHUPOBAHHE OCO3HAHHS B3aUMOCBSI3H TE€OMETPUHU C
OKPYKaIOIIUM MHUPOM;

dbopMHpOBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak
O BOKHEUIIUX MATEMATHYECKUX MOJIETSAX, MO3BOJISIONIMX OMHUCHIBATH M
M3y4yaTh pa3HbIE SIBJICHUS OKPYXKAIOMIErO0 MHpa, 3HAHUE MOHATHUHHOTO
anmapara o pazzaeny «CtepeoMeTpus» yueOHOro Kypca reOMETpHUU;

dbopMHupoBaHUEe YMEHHSI BJIQJ€Th OCHOBHBIMU TOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMU CBOWCTBaMH, 3HAHUE
TeopeM, GOpMyJT U YMEHHE UX MPUMEHSTh, YMEHHSI JTOKA3bIBATh TEOPEMBI
Y HAXOJUTh HECTAHJAAPTHHIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIlO3HABATh HA YEPTEkKaX, MOJACIAX U B
pealbHOM MHpPE MHOTOTPAaHHUKH W Tella BpallleHHs,, KOHCTPYHPOBATH
reOMETPUYECKUE MOJICIIH;

dbopMHpOBaHUE TOHWMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO
MOCTPOEHHUSI MaTEMaTUYECKUX TECOpUi, (OPMHUPOBAHUE TTOHUMAHUS POIU
aKCHMOMATHKH MPHU TPOBEICHUH PACCYKICHUN;

dbopMHupoBaHUE YyMEHUS BJIQJAETh METOJAAMHU JIOKA3aTEIbCTB M
QITOPUTMOB  PEIICHHWS, YMEHUS WX  NPUMEHSITh, TMPOBOJUTH
JI0Ka3aTeNbHbIE PACCYXKACHUS B XOJI€ PEIHICHUS CTEPEOMETPUUYCCKUX
3aJlady W 3aJad C TPAKTHYECKUM cojepKaHueMm, (QopMUpOBaHUE
MPEICTABICHUSI O HEOOXOJAMMOCTU JOKAa3aTeIbCTB MPU OOOCHOBAHUHU
MaTEeMaTUYECKUX YTBEPKICHUW W POJIM aKCHOMATUKH B TPOBEICHUU
JIETYKTHUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHUE WHTEUICKTYAJIbHBIX U TBOPUYECKHUX
crocoOHoCTEM oOyuarommxcs, IT03HABATEILHOMN aKTUBHOCTH,
UCCJIEIOBATENIbCKUX YMEHHM, KPUTHYHOCTH MBIIIUICHUS, HWHTEpeca K
M3YYEHUIO TEOMETPUU;



dbopmupoBanre (GYHKIIMOHATBLHON T'PAMOTHOCTH, PEJIEBAHTHOM
T€OMETPUU: YMEHHUS pacClO3HAaBaTh MPOSBIECHUS T'€OMETPUUYCCKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX >KU3HEHHBIX
CUTYyallMsIX U TPU M3YUYEHUU APYTHX YyUEeOHBIX MPEIMETOB, TPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, MOJEIMPOBAHHUS  PEATBHBIX
CUTyallMii, HWCCJIEAOBAHUS TOCTPOCHHBIX MOJENeH, WHTEePIpPEeTaNH
MOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMH  COJICPXKATEIBHBIMA  JIMHUSIMH ~ y4eOHOTO  Kypca
«I"'eomerpusi» B 10-11 kmaccax sBustorcs: «IIpsiMble M IIIOCKOCTH B
MpOCTpaHCTBE», «MHoOrorpanHukn», «Tema BpameHus», «BekTopel u
KOOPJIMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

Chopmymupoannoe Bo DPI'OC COO T1peboBaHMe «yMETh
OTIEpUPOBATh MOHATUSIMUY», PEIIEBAHTHBIMUA T€OMETPUM HA YTITyOIEHHOM
ypoBHe o0yuenus B 10-11 kjmaccax, OTHOCHTCS KO BCEM
COZlepKaTeNIbHBIM ~ JIMHUSIM ~ y4eOHOro Kypca, a (opmMupoBaHme
JOTUYECKUX YMEHHMM pachpelesisieTcss He TOJbKO MO COJepKaTeIbHBIM
JUHUSM, HO u 1o roxam oOydenus. CoaepkaHue o00pa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOeHHS DenepanabHO
paboueili  mporpamMMmbl, paclpeieNéHHbBIM 10 ToJaM  OOydeHwus,
CTPYKTYpPHpPOBAaHO TakKMM 00pa3oM, YTOObBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM O0yYaroIIrecs: o0Opaiaauch HEOJHOKPATHO.
DTO MO3BOJISIET OPTaHU30BATh OBJIAJIEHNE TEOMETPUUCCKUMHU TMOHATUSIMHU
M HaBBIKAMHU IIOCJIEIOBATEILHO W TMOCTYMNAaTelbHO, C COONIOACHUEM
MPUHITMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIIOYATh B OOMIYIO
CUCTEMY T€OMETPUYECKUX TPENICTABICHUN O0Yy4YalomUXCs, PacHIupss |
yriyonss e€, 00pasys MpoYHble MHOYKECTBEHHbBIE CBS3H.

[lepexonq K W3y4YEHUIO TEOMETPUH Ha YIUIYOJIEHHOM YPOBHE
MO3BOJISIET:

co3narh ycioBus mns auddepeHmanuu oOy4eHHs, MOCTPOCHUS
WHIUBUTYy ATBHBIX o0Opa3oBaTeIbHBIX IpOrpamm, o0ecreyuTh
yriyOonéHHOE U3Y4YeHHE TEOMETPHUM KaK COCTaBIISIONIEH y4eOHOTO
npeamera «MaTeMaTukay;

MOATOTOBUTH  OOYYaIOIIUXCA K  MPOJOJDKCHUIO  M3YyYCHHUS
MaTeMaTuku c y4d€TtoMm BbIOOpa Oyaymieit mpodeccun, obecrnednBas
MIPEEMCTBEHHOCTh MEX Ty 00IMM U TPO(PeCCHOHATBEHBIM 00pa30BaHUEM.

Ha wusydyenme yuebHOro kypca «l'eomerpusi» Ha yriayOiaEéHHOM
ypoBHe otBoautcs 204 vaca: B 10 kitacce — 102 yaca (3 yaca B Hezeno),
B 1l kmacce — 102 wyaca (3 waca B  HEHENO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE
OcHoOBHbIE TOHATUS cTepeomMeTpuu. Touka, mpsiMas, IUIOCKOCT,

npoctpancTBo.  [lonatne 00  aKCMOMaTUYeCKOM  TOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIICJICTBUS U3 HUX.
B3aumnoe pacrnoaoKeHue IPSIMBIX B MIPOCTPAHCTBE:

[IEPECEKAIOIINECS, IMAPAUICIIBHBIE W CKPELIMBAIOIIMECA  MpPSIMBIC.
[Ipu3Haku ckpemuBaromMXcs NpsAMbIX. [lapaiienbHOCTP NPSAMBIX U
IJIOCKOCTEN B MIPOCTPAHCTBE: NapasuIebHbIE NPSIMbIE B IPOCTPAHCTBE,
MApAJUICIBHOCTh TPEX MPSAMBIX, MAPAIUICIBHOCTh MPSIMOM U IUIOCKOCTH.
[TapamnenbHOe M IEHTpPANIbHOE MPOEKTUPOBAHUE, M300pakeHne QGUryp.
OcHOBHBIE CBOWCTBA MNapallICIBHOTO MNPOEKTUpOBaHUsA. W3o00pakeHwue
buryp B mapaUIeNIbHOW MPOEKIUU. YIJIBl C COHAIMpaBICHHBIMH
CTOPOHAMHM, YroJl MEXAy NpsIMbIMH B mpocTpaHcTBe. llapamnenbHOCTh
IUIOCKOCTEW: TapajuleibHble IUIOCKOCTH, CBOWCTBA NapajuIeIbHbBIX
mwiockocteit. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH:
TETPAIP, MAPAUICIICIUIIE]T, IOCTPOCHUE CEUYCHUM.

[lepneHAUKYISAPHOCTh NPSIMOM U IUIOCKOCTH: IEPHEHIUKYIISPHBIE
MPAMBIE B IPOCTPAHCTBE, MPAMBIE MMAPAJUICIBHBIE U MEPIEHIUKYISPHBIC
K IUIOCKOCTH, NPHU3HAK IMEPHEHAUKYISIPHOCTA IPSMOU M IUIOCKOCTH,
TeopeMa O NpsSMOM NEPHEeHIUKYJSPHOW IOCKOCTH. OpTOroHalIbHOE
MIpOEKTUpOBaHUE. [leprieHIuKyIIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, POEKIHS (GUTYPBI

Ha  IUIOCKOCTb.  [lepneHauKyJSIpHOCTh  IUIOCKOCTEW:  IMPU3HAK
MEPIEHAUKYJSIPHOCTA ~ JIBYX  Iulockocrer.  Teopema o0 Tpéx
MEPIIEHAUKYIISIPaX.

Yriael B NPOCTPAHCTBE: Yrod MEXAY MPAMOM U IUIOCKOCTBIO,
JBYTPAHHBIM yTOJI, JIMHEMHBIA YTOJl JIBYTPAHHOTO yrja. TpéXrpaHHbli U
MHOTrOrpaHHble yribl. CBOICTBA IJIOCKUX YIJIOB MHOTOIPAHHOrO YyIJIA.
CBoiiCTBa IUIOCKMX U JIBYTPAHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCUHYCOB M CUHYCOB JUJIsSI TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Bunpel MHOrorpaHHukoB, pa3BEépTka MHororpanHuka. [Ipusma: n-
yrojpHas MpU3Ma, MpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas M TMOJHAs
IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MIPSMOYTOJIbHBIN
napajuieJiennunel U ero cBorcrsa. Kparyaiimme nyTd Ha MOBEPXHOCTHU
MHororpannuka. Teopema Oiinepa. IlpocTtpaHcTBeHHas Teopema
[Mudaropa. [Mupamuaa: n-yronbHas nupamuja, MpaBuibHas U yceUEHHAS
nupamubl. CBoiicTBa péOep M OOKOBBIX IpaHEil MPaBUILHON MTUPAMUIBI.
[IpaBunbHBIE MHOTIOTPAaHHUKHU: MpaBUJIbHAS IIpU3Ma U IPABUJIbHAS
NUpamMuJa, NpaBWIbHAs TPEYyroyibHas MNHUPaMUIa W IPABUIbHBIN
terpa’ap, kyO. IlpencraBneHne O TPaBWIBHBIX MHOTOTPAaHHUKAX:
OKTa’Ap, JOACKA’AP U UKOCAdP.

Brluucnenne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanm,
yruibl. I1nomank 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM
MpU3MBbI, ITUIONIAJh OCHOBAaHHWM, TeopeMa O OOKOBOM MOBEPXHOCTHU
npsMoil mpu3mbl. [lnmomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTHU
MIPaBUJILHOW MUPAMHUJIbI, TEOPEMA O IUIOLIAJAN YCEYEHHOU TUPAMHU/IBI.



CumMmeTrpus B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIIbHBIX
MHOIOTpaHHUKOB. CuUMMeTpusi B  MNPaBWIBHOM  MHOTIOTPAaHHHUKE:
CUMMETpHUs  Napajuleenunesa, CHUMMETPUS NPABWIBHBIX  IIPU3M,
CUMMETPUSI TPABUILHOM ITUPAMU/IBI.

BekTOopbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

IToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA
HEHYJIEBOI'O BEKTOPa, BEKTOPbHl KOJUIMHEAPHBIE, COHANPABJICHHBIE U
[IPOTUBOIMOJIOKHO  HAIIPABJIEHHBIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JIeWCTBUSI C BEKTOpAMU: CJIOKEHHE W BBIUMTAHHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOpPOB, YMHOXKEHHE BeKTopa Ha uyucio. CBoiicTBa
CJ0KeHHS BEeKTOpOB. CBOMCTBAa YMHOXKEHHUS BEKTOpa Ha uucio. [lonstue
KOMIUIAHApHBIE BEKTOPbI. [IpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno napannenenunena. Teopema O pas3inoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM BekTOpaM. lIpsmoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopnunatel BekTopa. CBsi3b MEXKIy KOOpAMHATAMHU
BEKTOpa M KOOpAMHATAMU TOYEK. YTOJd MexAy BekTopamu. CKalsipHOe
MIPOU3BEICHUE BEKTOPOB.

11 KUIACC

Tesia Bpalmenus

[Tonsitus: WTHHAPUYECKAs MOBEPXHOCTH, KOHUYECKasI
MOBEPXHOCTh, ChepuiecKas MOBEPXHOCTh, 00pa3yrolrue MOBEPXHOCTEH.
Tena BpameHus: HWIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, Imiap.
B3aumMHoe pacmnonoxkenune cepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh
K cdepe. MzoOpakeHue Ten BpalleHUs Ha IUIOCKOCTH. Pa3pEéprka
nUIMHApa U Konyca. CumMmeTtpust chepsl U mapa.

O0béM. OcHOBHBIE CBOMCTBAa 00BEMOB Tei. Teopema 00 00bEME
MPSIMOYTOJILHOTO TapajuleNienureia u cienctus u3 He€. O0bEM npsmoit
¥ HAaKJIOHHOW MPU3MBI, TWIUHAPA, UpaMubl U Konyca. O0bEM mapa u
[IIapOBOT0 CErMEHTA.

KoMmOuHanuu Ten BpamieHHss W MHOTOTpaHHUKOB. [Ipu3ma,
BIIMCAHHAS B IIWIMHIpP, OINHUCAaHHAs OKojo mwiuHapa. I[lepeceuenue
chepsl U mapa ¢ mIocKocTeio. Kacanue mrapa u cdepsl MIOCKOCTHIO.
[lonsiTue MHOTOTpaHHWKA, OMHCAHHOTO OKOJO  cdepbl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAICHUS.

[Inomaas MOBEPXHOCTH LUIWHIPA, KOHYCA, MJIomaas chepsl u e
gacteil. [logo6ue B mpocTtpanctBe. OTHOIIEHHE OO0BEMOB, IUIOMIAICH
moBepxHOCTel moj00HbIX Guryp. [IpeobpazoBanue mogo0Usi, TOMOTETHS.
Pemenue 3amay Ha MIOCKOCTH C MCHOJB30BAaHUEM CTEPEOMETPUUYCCKUX
METO/IOB.

[TocTpoenue ceueHuii MHOTOTPAHHUKOB U TEJ BPAICHUS: CCUCHHUS
IUIMHApa (MapajuielbHO W MEPHEHIUKYISIPHO OCH), CEUYECHHsI KOHyca
(mapasienbHbIE OCHOBAHUIO W TMPOXOSIIME Yepe3 BEpIINHY), CEUCHUS
apa, METO/bl TOCTPOCHUS CEYEHUI: METO/I CJIEIOB, METOJ BHYTPEHHETO
MPOCKTUPOBAHMUSI, METOJ TIEPEHOCA CEKYIICH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTopsr B mpoctpanctBe. Oniepanuu Haja BekTopaMu. BekTopHoe
YMHOXXEHHE  BEKTOpoB.  CBo#CTBa  BEKTOPHOTO  YMHOMEHHUS.
[IpssmoyronbpHast cuctemMa KOOpAWHAT B TMpocTpaHcTBe. KoopauHatb
BekTopa. Pasznoxenue BekTopa mo 6azucy. KoopamHaTHO-BEKTOpPHBIN
METO/I IIPU PEIICHUN TEOMETPUIECKUX 3a]1aY.



JIBUKEHUS B IPOCTPAHCTBE

JBuxenus: mpoctpancTBa. OToOpakenus. [[BrkeHUs U paBEHCTBO
¢uryp. O6mue cBoiicTBa NBMKECHHH. Buabl IBMKEHUMN: MapajuieabHbIHI
[IEPEHOC, LIEHTPaJbHASl CUMMETPHUS, 3€PKAIbHAs CUMMETPHS, ITOBOPOT
BOKpyT mpsimoit. IIpeoOpazoBanusa momodus. [lpsmas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O
KYPCA «(I'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BocMTaHKeE:

c(hOpPMHUPOBAHHOCTh TPAXAAHCKOW IMO3UIIMHA OOYYarOIIerocs Kak
AKTUBHOTO M  OTBETCTBEHHOIO WICHAa POCCHHCKOro  OOIECTBA,
MPEJACTAaBIICHHE O MaTEMaTHYEeCKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TI'pakJIaHCKOrO0 OOIIecTBa
(BBIOOpPHI, OMpPOCHI W  JAPYroe), yMEHHE B3aUMOJICWCTBOBATH C
COIIMAIbHBIMA HHCTHUTYTaMH B COOTBETCTBHM C WX (DYHKIHUSIMH U
Ha3HAYCHUEM,;

2) naTpUOTHYECKOEe BOCTIUTAHHUE:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaKIAHCKOW HIACHTUYHOCTH,
YBOXEHUSI K IMPOUUIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHUKH,
IIECHHOCTHOE OTHOIIEHHE K JOCTHXKCHHUSM POCCHUHCKHUX MAaTeMaTHKOB U
POCCUHCKON MAaTEMATUYECKOW IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHKCHUN
B JIPYTHX HayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHME  JYXOBHBIX  LIEHHOCTEH  POCCHMCKOrO  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUM HayKu |
JEATEIbHOCThIO YUEHOT0, OCO3HaHWE JIMYHOTO BKJIaJla B IMOCTPOCHHUE
YCTONYUBOTO OYAYIIEro;

4) cTeTHYeCKOe BOCMIUTAHME:

ACTETUYECKOE  OTHOILICHHWE K  MHpPY, BKIOYasg  ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3adad4, peHICHU,
pacCyXJieHui, BOCIPUMMYUBOCTh K MaTeMaTHYECKUM  acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMaTHICCKHUE 3HAHUS B
MHTEpecax 3/I0pOBOTO0 W 0Oe30macHOro obpasza KU3HH, OTBETCTBEHHOE
OTHOUIEHHUE K CBOEMY 310POBBIO (3mopoBoe MMTaHHe,
cOaTaHCUPOBAHHBINA PEKUM 3aHATHN W OTABIXA, peryisipHas pu3nueckas
aKTUBHOCTB), (PU3MUECKOE  COBEPIICHCTBOBAHUE TIPH  3aHATHAX
CIIOPTHUBHO-03/I0POBUTEIILHOMN JE€ATEILHOCTHIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYIOJIFOOMS, HHTEPEC K
pasnmuuHbIM cepaM TPOoPeCCHOHATBHOW ACATEILHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ TPUIJIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp OyyIieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC
IJIaHbI, TOTOBHOCTB M CITOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUHM BCEHW JKM3HHM, TOTOBHOCTH K
AKTUBHOMY YYaCTHUIO B PCIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTH4YeCKOM
HanpaBJICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJbTYpHl, ITOHUMAaHHE
BIIMSIHUSL  COLIMAIBHO-DKOHOMUYECKUX  MPOLIECCOB HA  COCTOSIHUE
MIPUPOJTHOW M COLMAIBHOM CpeJibl, OCO3HAHME TI00aJIbHOrO0 XapakTepa



HKOJIOTUYECKUX MPOOIIEM, OPUEHTAIMS Ha PUMEHEHHE MAaTEMaTUYECKUX
3HAHMM JJI9  pelieHus 3a7ad B 00JIaCcTH  OKpY’Karoled  Ccpejsl,
IJIAHUPOBAHKUE MOCTYIIKOB M OLEHKH UX BO3MOXKHBIX HOCHEACTBUU IS
OKPYIKarOIIEU CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOW MPAKTUKH,
MOHMMAHUE MaTEeMaTUYECKOW HAyKH Kak c@epbl 4YelI0oBEYECKOMN
NEATENBHOCTH, JTAallOB €€ pa3BUTHUSA W 3HAYUMOCTH JUIS Pa3BUTHUSA
UMBUJIA3ALUM, OBJAJCHHUE S3BIKOM MAaTEMaTUKA W MaTeMaTUYECKOU
KYJIBTYpOU KakK CpEICTBOM IIO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M MCCIEAOBATENBCKYI JEATEIBbHOCTh MHAWBUAYAIBHO U B
rpymie.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe yHUBEPCATbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1oruueckue AeicTBU:

BBISIBIISITH W XapaKTEpU30BaTh  CYIIECTBEHHBIE  IPHU3HAKH
MaTEeMaTUYECKUX OOBEKTOB, MOHATHUN, OTHOIICHHH MEXIY MOHSITHIMH,
(bopMyITUPOBATh OMpPECICHHs TOHATUH, YCTAHABINBATH CYIIECTBEHHBIN
MPU3HAK KiIacCU(HKAIMKM, OCHOBAHHUS Il OOOOIEHHWS W CpaBHEHUS,
KpUTEPUH MPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH U MPEOOPa30BHIBATH CYXKJICHUS:
YTBEPAUTEIbHbIE W OTPHIATENIbHBIC, €IMHUYHBIE, YaCTHbIE M 0O0IIue,
YCIIOBHBIE;

BBISIBIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W
NpoTUBOpEYHsl B (paKTax, JIaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npemyiaraTh ~ KPUTEPUM Ui BBISBJICHHS  3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNI;

JIeJIaTh BBIBOJBI C MCTIOJIB30BAHMEM 3aKOHOB JIOTHKH, JI€TyKTUBHBIX
Y MHAYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

MPOBOJUTh CAMOCTOSITEIBHO JOKAa3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKJICHU (MPSMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNUTH TMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBL;

BBHIOMpATh CHOCOO pemieHus ydeOHOM 3amauu  (CpaBHUBATH
HECKOJIbKO BAapUAaHTOB pEIICHUS, BHIOMPATh HAmOOJee MOAXOMSIINA C
y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT
nmo3HaHus, (OPMYIUPOBATH BOIPOCH], (PUKCUPYIOIIUE MPOTHBOPEUHE,
npoOseMy, yCTaHaBIMBAaTh UCKOMOE W JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH  CaMOCTOSITEJIBHO  CIUIAHWPOBAHHBIM ~ DKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
0o0BbeKTa, SBJICHHS, TPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHHUSIMU, MPOIECCAMU;

CaMOCTOATENFHO  (HOpPMYIUpOBaTh OOOOIICHHS W BBIBOJBI TIO
pe3ynbTaTaMm MPOBEAEHHOTO HAOIIOJEHUS, HCCIEIOBAHUSA, OIICHUBAThH
JIOCTOBEPHOCThH MOJTYUYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIECHHUI;



MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpollecca, a TaKKe
BBIJIBUTATh MPE/OJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmei:

BBISIBIIATH JACPUIUTH WH(OpPMAIUHU, NAHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOMIPOC | JIJISl PEIICHUS 3a/1a4H;

BBHIOMpATh WH(OPMAIMI0O U3 HWCTOYHUKOB PA3JIMYHBIX THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIHIO
Pa3TUYHBIX BUJOB U (POPM MIPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIUIO, TPEACTaBIATh €€ B Pa3IMUHBIX
dbopmax, WILTIOCTPUPOBATH TPadhUUECKH;

OIICHMBATh  HAA&KHOCTh HMHPOPMAIMK TI0O  CAMOCTOSITEIHHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKkaTHBHbIE YHHBeEpPCcAJbHbIE YueOHbI€e 1eiCTBUSA

OO0menne:

BOCIIPUHUMATh U (OPMYTUPOBATH CYXIACHUS B COOTBETCTBHUHU C
YCJIOBHSIMU U LIETISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
XOJly pelIeHus 3a/1a4u, KOMMEHTUPOBATh MOJTYyUYCHHBIN PE3yJIbTaT;

B X0Ji¢ 00CYXKJICHUS 33]1aBaTh BOTPOCHI IO CYIIIECTBY 0OCYKIaeMOi
TEMBbI, TPOOJIEMBI, pelIaeMoi 3a/adyu, BhICKA3bIBATh WJICH, HAICIICHHBIC
Ha TIOMCK PEIICHHUS, COTOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMHU
JIPYrUX YYaCTHUKOB JWajora, OOHApYy»KWBaTh pPa3jU4he€ W CXOJCTBO
MO3UIIUNA, B KOPPEKTHOM (opme G(OpMyIupoBaTh pa3HOTIACHS, CBOU
BO3PAXKECHUS;

MPEACTABIATh PE3YyJAbTAaThl PpEIICHUS 3aJlayd, OJKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOSITENBbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHUS C y4E€TOM 3aJ1a4 MPEe3eHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbBIE YHHBEPCAJbHbIE yUeOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJIATH IUIAH, aJTOPUTM pEIICHUS 3aJa4M, BBIOMpATh CIIOCO0
pemieHuss ¢ y4€TOM UMEIOIIUXCS PECypcoB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBaTb M  KOPPEKTHPOBATh BapUaHThI
pelieHuit ¢ y4éToM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HAaBBIKAMM TI03HABATEIBHON pedIeKCMH KaK OCO3HAHMS
COBEPIIAEMBIX JICHCTBUI U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIbTATOB,
BIIAJETh CHoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca U
pe3yJibTaTa pelieHus MaTeMaTHYeCKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH [PU PEIICHUU
3a/1aud, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA IEIN U YCIOBUAM, OOBICHSTH
MPUYUHBI TOCTHXKEHUSI WJIM HEJOCTUXKEHHUS PEe3yJIbTATOB JICATEIbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eITeJILHOCTD:

MOHMMATh M HCHOJIB30BaTh IMPEUMYIIECTBA KOMaHJIHOW U
WHIUBUAYAJIIBHOW PaOOTHl MpH PEIICHUW Y4YeOHBIX 3aJad, NPUHUMATH
LeJIb  COBMECTHOM  JEATEIbHOCTH, IJIAHUPOBATH  OpPraHU3AIUIO
COBMECTHOM pabOThI, pachpenensarTb BHUIbI PpadOT, JIOrOBapUBATHCH,



oOcyXXmaTh TIpolecC H  pe3yiabTar paboThl, 0000marh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B T'PYMIOBBIX (opMax paboThl (0O0CyXIeHUs, 0OMeH
MHEHUN, «MO3TOBBIC IITYPMbI» U HHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI
U KOOPJUHUPOBATH CBOMU JCHCTBUA C JAPYTMMH WICHAMH KOMAaHJPbI,
OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OONIMI MPOAYKT MO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHSI.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca o0y4aromuics HayquTCs:

CBOOOJTHO OIEPUPOBATH OCHOBHBIMHU TMOHSTHUSIMU CTEPEOMETPUU
Opy  pelIeHWHd 3a7a4 ¢ TMPOBEJCHWM  MaTeMaTHYECKUX
pacCyXJIeHUN;

IPUMEHSTh aKCMOMBI CTEPEOMETPUU M CIECACTBHUS U3 HUX TPU
pEIICHNN TeOMETPUUECKUX 3a/1a4;

KJaccu(UIMPOBATh B3aMMHOE  PACIOJOXKEHHE TPSIMBIX B
IPOCTPAHCTBE, IUIOCKOCTEM B MPOCTPAHCTBE, TMPSIMBIX U
IUTOCKOCTEH B MIPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C yTJIaMU B
IPOCTPAHCTBE: MEXIYy NPSIMBIMA B TPOCTPAHCTBE, MEKIY
IIPSIMOU U IJIOCKOCTBIO;

CBOOOJHO  OMEpPUPOBATH  TMOHSATUSMHU,  CBA3AHHBIMH  C
MHOTOTpPaHHUKaMU;

CBOOOJTHO pacCIiO3HAaBaTh OCHOBHBIE BHUJbI MHOTOTPAaHHUKOB
(mpu3ma, mupaMuia, TPSIMOYTOJIbHBIN Mapaliiesienure, Kyo);
KJ1acCU(UIIMPOBATh MHOTOTPAHHUKHU, BBHIOMpPAsi OCHOBAHWS IS
KJ1acCH(pUKAIUH;

CBOOOJTHO OIEPUPOBATH TMOHSTHIMH, CBS3aHHBIMU C CEUECHUEM
MHOTOTPaHHUKOB TNIOCKOCTHIO;

BBITIOJIHATD MapajuleNIbHOE, IEHTPAIbHOE M OPTOTOHAIBHOE
NpPOEKTHUpOBaHWEe  (GUTYp  HA  IJIOCKOCTh,  BBITIOJHATH
n300pakeHus PUryp Ha MIOCKOCTH;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB Pa3IUYHBIMU METOJIAMH,
BBITIOJIHATD  (BBIHOCHBIE) IUIOCKHE UYEPTEKH U3 PUCYHKOB
POCTHIX 00BEMHBIX (GUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIATH TUIOMIAM TTOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMmuaa), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYIT;
CBOOOJHO  OINEpPUPOBATh  TOHATHIMHU: CUMMETpHUSI B
IPOCTPAHCTBE, IIEHTP, OCh U ITUIOCKOCTh CUMMETPUH, LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHUU (DUTYPHI;

CBOOOJTHO  ONEPUPOBATH  MOHATHUSMH, COOTBETCTBYIOIIUMU
BEKTOpaM U KOOpJMHATaM B MIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS HAJl BEKTOPAMU;

pemniaTh 3aJa4M Ha JI0Ka3aTeIbCTBO MATEMATHIECKUX OTHOIICHUHN
Y HaXOXJICHHE T€OMETPUUYECKUX BEIMYMH, TPUMEHSS U3BECTHBIC
METOJIbI TIPU PEIICHUH MATeMaTHYECKUX 3a]lad MOBBIIICHHOTO U
BBICOKOTO YPOBHSI CJI0’KHOCTH;

IPUMEHSThH MPOCTEHINNE MPOrPaMMHbBIE CPEJICTBA U DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI npu pEIICHUH
CTEpPEOMETPUYECKUX 3a]1aY;



U3BJICKATD, peoOpa3oBLIBATH u HHTEPIPETUPOBATH
uH(pOpMaNMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpaX,
IpEACTaBICHHYIO Ha YePTEKaX U PUCYHKAX;

PUMECHSTh TOJyYCHHBbIC 3HAHUS Ha IPAKTUKE: CPaBHUBATh W
aHAJM3UPOBATh peajbHbIC CHUTYallMM, NPUMEHATh H3YUYCHHBIC
MOHATHUS B TMPOIECCEe IIOMCKa PEIICHWS MaTeMaTHYeCKU
chopMyTMpOBaHHON  TPOOJIEMBI, MOJCIUPOBATh  pEaJIbHBIC
CUTyalldd Ha S3bIKE TCOMETPHH, HCCICI0BATh IOCTPOCHHBIC
MOJICIIH C MCIIOJIb30BAHHEM I'eOMETPHUUICCKUX TTOHSATUH U TEOPEM,
arrapara anareOpbl, pelraTh TPakKTHUEeCKUEe 3aa4M, CBSI3aHHBIE C
HAXO0XXJICHUEM T€OMETPUYECCKUX BEIIMUMH,

UMETh TIPEJCTaBIICHHS 00 OCHOBHBIX JTamax pa3BUTHUSA
FCOMETPUU KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHS
TEXHOJIOTHUH.

K xoniy 11 kiacca o0y4aromuics HayquTCs:

CBOOOJHO  OMEpPUPOBATH  TMOHSATUSMU,  CBA3AHHBIMH  C
WIMHAPUIECKON, KOHMYECKOW U CHEepUIEeCKOi MOBEPXHOCTIMH,
OOBSACHATH CTIIOCOOBI TTOJTYYCHHUS;

ONEPUPOBATH MMOHATHUSIMHU, CBSI3AHHBIMU C TEJIaMU BpAILICHUS:
WIMHAPOM, KOHYCOM, Cepoil U apoM;

pacno3HaBaTh Tella BpalleHus (WIMHIP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI TIOJTYYECHHSI TEJT BPAIICHMUS;
KJIacCu(UIMPOBAaTh  B3aMMHOE  pacmlojiokeHne chepbl u
IIJIOCKOCTH;

BBIYUCIISATh BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U  Tell
BpalieHus, 00bEMBI U TUIONIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB
U TeJI BpalleHUs, TEOMETPUIECKUX TEJl C IpUMEHEHUEM (HOPMYIT;
CBOOOJHO  OMEpPUPOBATH  TMOHSATUSMHU,  CBA3AHHBIMH  C
KOMOWHAIMAMH  TE€  BpallleHWss W MHOTOTPAaHHUKOB:
MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy HW OMUCAHHBIA OKOJIO
cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;
BBIYUCIISITh COOTHOIICHUSI MEXY IUIOIIAASIMU MMOBEPXHOCTEN U
00BEMaMHM TT0JIOOHBIX TEI;

U300pakaTth u3ydaeMble (UTYPBI, BBIIONHATH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD: BH]L
CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJI BPAIICHUS;
U3BJIEKATb, WHTEPIPETUPOBATH u npeoOpa3oBLIBATH
uHGOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax,
IPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;
BBIMIOJIHATh ONE€pallU HaJl BEKTOPaMUu;

3a7aBaTh IUIOCKOCTh YPaBHEHHEM B JEKAPTOBOM CHCTEME
KOOpPAUHAT;

peuaTh reOMETPUYECKHE 3aJa4l Ha BBIYUCIICHUE YTIIOB MEXKIY
IPSIMBIMU U IJIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSHUM OT TOYKH J10
IJIOCKOCTH, B LIEJIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJa IIPU PEIICHUH;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBHYKEHUEM
B IIPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKCHUM;

BBITIOJIHATH U300paKeHUsI MHOTOTPAHHUKOB U TEJI BPAIICHUS MPU
IapajyIeIbHOM IIEPEHOCE, UEHTPAIBHOM CUMMETPHUH, 3€PKATIbHOU



CUMMETPHUH, TPHU TMOBOPOTE BOKPYT NPSIMO, TpeoOdpa3zoBaHUs
II0JI00HS;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB U TEJl BPAICHHS: CEUCHUS
mnHApa (mapajjieibHO U MEPHEHIAUKYISIPHO OCH), CEUeHUs
KOHyca (MapajiebHble OCHOBAaHUIO M TMPOXOJSIINE Uepes
BEpLINHY), CEUCHUS 1Iapa;

UCIIOJIb30BaTh METOJbI TIOCTPOCHHUS CEUEHUH: METOJ| CIEIOB,
METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METO TIEPEHOCA CeKYIIen
IUIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHHUS;

PUMEHSTh reOMETPUYECKHE dakTel S penieHus
CTEPEOMETPUYECKUX 3a/a4, MPE/IOIaralonnX HECKOJIBKO 1aroB
pelieHus, €cli YyCIOBUA TPUMEHEHHUS 3aJaHbl B SBHOW U
HEesIBHOU (hopme;

pemiaTh 3aJa4M Ha JI0Ka3aTeIbCTBO MATEMATHIECKUX OTHOIICHUHN
Y HAXOXJICHUE T€OMETPUUECCKUX BEIIMUNH;

OPUMEHSATh  TNPOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI npu pEIICHUH
CTEpPEOMETPUYECKUX 3a71aY;

NPUMEHSTh TOJTY4YEHHBIE 3HAHUS Ha TMPAKTUKE: CpPaBHUBATH,
aHAIM3UPOBATh M OIEHWBATH PEANbHBIC CUTYAIlMH, MPUMEHSTH
U3YUYCHHBIC TOHSATHSA, TEOPEMbI, CBOMCTBAa B TMPOIECCE IMOUCKA
pelieHus MaTeMaTUdeckd CHOpMyIHpPOBAaHHON  MPOOIIEMBI,
MOJICTTUPOBAaTh peajbHbIE CHUTyallud Ha S3BIKE TEOMETPHH,
UCCIIEIOBaTh  TIOCTPOCHHBIE MOJEIHW C  HCIOJIb30BAaHUEM
T€OMETPUYECKUX MOHSATUH U TEOpeM, amnmnapara aireopsl, penarhb
NpAKTUYECKWE  3aJa4yd,  CBSA3aHHBIE C  HAXOXJECHUEM
T€OMETPUYECKUX BEJIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX OJTamax pa3BUTHUSA
r€OMETPUM KaK COCTaBHOM dYacTH (yHAaMEHTa pPa3BUTHS
TE€XHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoaunuecTBo yacos
Ne HaumeHnoBanue pa3uesion daekTpoHHbIe (LU (pPOBHIE)
KoHTpoJbHbIe IIpakTHYeckue
/1 | ¥ TeM NPOorpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Baenenue B crepeoMeTpuro 23 1
) B3anMHoe pacnionoxxenue 6 {
NPSIMBIX B IPOCTPAHCTBE
[TapamienbHOCTh NPSIMBIX U
3 IJIOCKOCTEN B 8
IIPOCTPAHCTBE
[IeprieHAUKYIAPHOCTH
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYIuIBl U pacCTOSHUSA 16 1
MHororpasHuku 7 1
BekTtopsl B mpocTpaHCTBE 12
g [ToBTOpEeHue, 0600IIeHNE U s 5
cHUCTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME




11 KIIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMmblI

KoauuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (HM(ppOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Ananutnyeckas
TeOMETpPHUS

15

[ToBTOpEHUE,
000011IeHNE U
cHCTeMaTH3aIs
3HAHUU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpaieHus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JBrokeHus

[ToBTOpEHUE,
0000111eHUE U
cHCTeMaTH3aIus
3HAHUH

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







ITOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoxa Kontpoabubie IpakTuyeckue
n/n Bcero H3Y4YeHUsS o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl

OCHOBHBIE TpaBUJIA
N300paKEeHHS Ha PUCYHKE
IUTOCKOCTH, MapaliebHbIX
IPSIMBIX (OTPE3KOB),
CepeaMHbI OTpE3Ka

[ToHsTHS cCTEpeoMeTpUn:
TOYKa, psiMasi, MI0CKOCTH,
npocTpancTBO. OCHOBHBIE
npaBuiIa n300paskeHus Ha
PHUCYHKE TJIOCKOCTH,
HapajuIebHBIX MPSIMBIX
(oTpe3koB), cepeIuHbI
oTpe3Ka

ITonsarus:

MepeCeKaronImecs
IUIOCKOCTH,
MepeceKaronrecs npsamas u
IIOCKOCTB;
MOJIYyIIPOCTPAHCTBO

Tlonsarus:




nepeceKaromuecs
TIJIOCKOCTH,
nepeceKarImecs npsamas u
IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300paKeHHEe MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIECTBYIOIUX
00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe POCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NepBbIE CJIECACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIECICTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HepBbIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHUs IPSIMBIX
Y IUIOCKOCTEN B
POCTPAHCTBE.
O603HaueHus NpAMbIX U
IUIOCKOCTEHN




10

N3o06paxkenue ceueHuit
nUpaMuIbl, Kyoa u
IPU3MBI, KOTOpBIE
MIPOXOJIST uepes3 ux péopa.
N3o06paxxenue
IIEpPECEYCHMS Oy YCHHBIX
IUIOCKOCTEH.
PackpammBanue
IOCTPOEHHBIX CEYECHUN
pa3sHbIMM LIBETaMU

11

N3o00pakeHre ceueHnit
MUpPaMHUJIBL, KyOa 1
PU3MBI, KOTOpBIE
IPOXOJAT uepe3 ux péopa.
N3obpakenue
nepeceyeHNs MOTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHUI
Pa3HBIMH LIBETAMU

12

N3o0paxenue ceueHuit
nUpaMuIbl, KyOa u
IPU3MBI, KOTOpHIE
MIPOXOJIAT uepes3 ux péopa.
N3o6paxkenue
nepeceyeHusl MOTyYeHHbBIX
IIJIOCKOCTEM.




PackpammBanue
ITOCTPOEHHBIX CEUECHUH
pa3sHBIMM LIBETaMU

13

N3o06paxkenue ceueHuit
nUpaMubl, Kyoa u
IPU3MBI, KOTOpBIE
IPOXOJAT uepe3 ux péopa.
N3o06paxkenue
nepeceyeHus! MoTyYeHHbIX
IUIOCKOCTEH.
PackpamBanue
IOCTPOEHHBIX CEYECHUN
pa3sHBIMM LIBETaMU

14

Meton cnenoB s
MOCTPOEHUS CEUCHUH

15

Meton cnenoB s
MMOCTPOEHUS CCUCHUM.
CBolicTBa nepeceyeHuit
MPSMBIX U TIOCKOCTEH

16

Meton cnenoB s
MMOCTPOEHUS CCUCHUM.
CBolicTBa nepeceyeHuit
MPSMBIX U TIOCKOCTEH

17

ITocTpoenune ceuenuii B
nupaMmuje, Kyoe o Tpém
TOYKaM Ha pEopax.
Co31anue BLIHOCHBIX




YepTexeil U 3amuch 11aroB
MOCTPOEHUS

18

[ToctpoeHue ceueHuii B
nupamue, Kyoe rno Tpém
TOYKaM Ha pEéOpax.
Cozanue BBIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
MIOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3naHue BBIHOCHBIX
YEepTEKEH U 3aIUCh 11aroB
IIOCTPOCHHUS

20

[Toctpoenue ceuenuii B
nupaMmuje, Kyoe o Tpém
TOYKaM Ha pEopax.
Co31anue BLIHOCHBIX
YepTEkKEW U 3aIUCh 111aroB
MOCTPOCHUS

21

[ToBTOpEeHHne
miaHuMeTpun: Teopema o
MIPONOPIUOHAIBHBIX
otpeskax. [lomoOue
TPEYTOJIbHUKOB

22

[ToBTOpEHUE
maHuMeTpun: Teopema




Menenas. Pacyertn! B
CEUYCHMSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TIAHUMETPHUH U
CTEpEOMETPUHU

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumuoe pacnonoxeHue
MPsIMBIX B POCTPAHCTBE.
CkpemuBaromuecs
npsmele. [Ipusnaku
CKPEIINBAIOIINXCS
npsmMbIx. [lapamnensHbie
IpsIMbIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
Y €IMHCTBEHHOCTH TIPSIMO
napasuieibHON JaHHOU
MPSMOM, MPOXOASIICH
yepe3 TOUKY MPOCTPaHCTBA
U He Je)Kalel Ha JaHHOH!
npsmoit. Jlemma o
NepPeCeUCHUH
napauieIbHBIX MPSMBIX
IUIOCKOCTBIO

26

[TapamienbHOCTB Tpex
npsMbIX. Teopema o TpEx




napasieNbHbIX MPSIMBbIX.
Teopema o
CKPCIIUBAIOIIHNXCA MPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHUE.
OcHoBHBbIE CBOMCTBA
[apajuIeIbHOTO
IPOEKTHPOBAHHUS.
N306paxkenue pa3HbIX
buryp B nmapamuieabHOR
MPOEKLNU

28

lenTpanpHas mpoeKLus.
VYTroi1 ¢ COHaNpaBICHHBIMA
CTOpPOHAMU. YTOJI MEXITY
PSMBIMU

29

3amauy Ha JOKa3aTeIbLCTBO
U HCCIIeIOBaHuE,
CBSI3aHHBIE C
PacIoOJIOKEHUEM TIPSMBIX B
NPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh
MPSIMON U TNIOCKOCTH B
npoctpancTie. [Ipu3nak
NapaJuIeIbHOCTU IPSIMON U
iockocT. CBolicTBa
[apaJUIEIbHOCTH NPSMOU U
IUIOCKOCTH




31

I'eomerpuueckue 3agaun Ha
BBIUUCJIICHUC U
JIOKa3aTeIbCTBO,
CBSIBAHHBIC C
napauieIbHOCTHIO TIPSIMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJSILIETO Yepes
JTAHHYIO MPSIMYIO Ha
YEpTEXKE U MapalIeIbHOIO
Ipyrou npsamoit. Pacuér
OTHOILIEHUHN

33

[TapannensHas npoekuus,
IpUMEHEHHUE JJIs
MOCTPOCHUS CEUCHUI KyOa
U Tapasuiesienumea.
CaoiicTBa
napajieienuneaa u
MIPU3MBI

34

[TapannenbHbIe MIIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH
JIBYX IJIOCKOCTEMN

35

Teopema o
napajyieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOISIIEH




4yepes TOUKy, He
IIPUHAJICIKALLY 0 JaHHOU
IJIOCKOCTH U CIIEACTBUS U3
Hee

36

CBoiicTBa napajiienbHbIX
IJIOCKOCTEM: O
MnapajiCJIbHOCTHU MPAMBIX
IepeceYeHus Ipu
IIEpECEUYECHUN IBYX
napajuiebHbIX MIOCKOCTEN
TpeTbei

37

CaolicTBa napasmuieabHbIX
TUTOCKOCTEH: 00 OTpe3kax
HapauIeIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEKITY
napauieIbHbIMU
IUIOCKOCTSIMH; O
[IEPECECYCHUU NPSIMOU €
JBYMS ITapajieIbHbIMU
TUTOCKOCTSIMHU

38

[ToBTOpeHue: Teopema
[Mudaropa Ha miockocTu

39

[ToBTOpEHME:
TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TpEyrojbHUKa

40

CgoiicTBa KyOa 1




MpAMOYTOJIBHOTO
napajjejacnuicaa

41

Brruncnenune minH
OTPE3KOB B KyOe H
IPSIMOYTOJIBHOM

napajuiejenumnese

42

[leprieHAMKYASIPHOCTH
IPSIMON U TUIOCKOCTH.
[Ipusnak
NEPIEHUKYJIIPHOCTU
IIPSIMOM U INIOCKOCTHU

43

[lepnieH UKy ISIPHOCTD
IPSIMOMN U TUIOCKOCTH.
IIpusnax
NEPIEHANKYIJISIPHOCTH
IPSIMOM M TNIOCKOCTH

44

Teopema o cylecTBOBaHUH
U €JUHCTBEHHOCTHU
IPSIMOM, POXOALIEH
4yepe3 TOUKY IIPOCTPAHCTBA
Y NIEPIEHANKYJIIPHOH K
IUIOCKOCTH

45

ITlnockoctu n
NEPHEHINKYIIAPHBIE UM
HpHMI)IG B MHOFOFpaHHI/IKaX

46

ITnockoctu n




MNEPNCHAUKYIISIPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

47

[lepnienaukymnsp u
HakJoHHas. [Toctpoenue
NEPIECHIUKYIIpa U3 TOUKU
Ha MIPSMYIO

48

[lepnienaukymnsp u
HakJoHHas. [Toctpoenue
NEPIECHIUKYIIpa U3 TOUYKU
Ha IPSIMYIO

49

Teopema o Tpéx
NEepIEeHANKYIApax (Tpsmas
u o0patHas)

50

Teopema o Tpéx
NEepIeHANKYIIApax (Tmpsmas
u o0patHas)

51

Yron mexny
CKPEITUBAIOIIIMUCS
IPSIMBIMU

52

ITouck neprneHANKYISIPHBIX
MPSMBIX C TIOMOIIBIO
MEePIICHIUKY IS PHBIX
IIOCKOCTEeM

53

OproronanbHoe
IPOEKTUPOBAHNUE

54

[Toctpoenue ceuenuii kyoa,




MPU3MBbI, IPABUIBHOU
MAPaMUJIBI C IOMOLIBIO
OPTOTOHAJILHOM MPOEKIUU

55

[TocTpoenue ceuenwii kyoa,
IIPU3MBI, IPABUIIBHOU
UpaMUbl ¢ IOMOILBIO
OPTOTOHAJILHOM MPOEKIUU

56

Cummerpus B
HPOCTPaHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InmockocTu cummerpuil B
MHOTOTpaHHHUKaX

57

[Ipusnak
NEPIEHANKYIJISIPHOCTH
MPSIMON U TNIOCKOCTH Kak
CJIEICTBUE CUMMETPUHU

58

[IpaBumnbHbIE
MHOTOrpaHHUKHU. Pacuér
pacCTOsSHUN OT TOYKH 110
IUIOCKOCTH

59

IIpaBunbHbIE
MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUM OT TOYKH 10
IJIOCKOCTH

60

CriocoObl OMyCTHTD
MEPHIEHINKYISAPHI:




CUMMETPHUS, CABUT TOUKU
110 MapaJUIeJIbHON IIPSIMOM

61

Casur o HenapasuieIbHON
psIMOM, U3MEHEHHE
pacCTOsAHUM

62

KoHnTtponbHas pabota
"B3zauMHoOe pacrnonoxxeHue
MPSIMBIX U TJIOCKOCTEN B
npoctpaHcTee"”

63

[ToBTOpEHME: YTOI MEKITY
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHSI B
MPOU3BOJIHLHOM
TpPEYToJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroa Mexy
CKPEIHBAIOIIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

65

FCOMeTpI/I‘-IeCKI/Ie MCTOAbI
BBIYUCJICHUA yI'JIa MCKIY
MMpAMbIMHA B
MHOTI'OIrpaHHHUKax

66

JIByrpaHHbIN yToJI.
CBOICTBO TMHENHBIX YIJIOB
JIBYT'PaHHOIO yIJIa

67

[lepnienaAuKyISIpHBIE




miockoct. CBOMCTBa
B3aMMHO
HNEPIEHANKYJIIPHBIX
IJIOCKOCTEH

68

[Ipusnak
NEPIEHUKYIIPHOCTU
IJIOCKOCTEH; TEOpEMA O
IIPSIMOM TIEPECEUEHHUS IBYX
IJIOCKOCTEN
NEPHEHANKYIISIPHBIX
TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIM
napajuieNienune; Kyo;
M3MEPEHUsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napasuieNenumnena

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajieyenuneaa u
CIIEICTBHE U3 HEE

71

CrepeomMeTrpuueckue u
NPUKITAIHbIC 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEeHHEM MPSIMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKpEIIMBAOIINECS IPSIMbIE,




MapaJijiCJIbHBIC IIJIOCKOCTU
B CTaHAAPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa napannenbHbIX
IJIOCKOCTEH Ha
CKPEILMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEKTY
CKPEIMBAOIIUMHUCS
MPSIMBIMH B TTPOCTHIX
CUTYyaLMSIX

74

PaccrosiHue OT TOYKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JT0 TIJIOCKOCTH

75

Brruucnenue paccrosHuii
MEXIy
CKPEIINBAIOIIUMUCS
IPSIMBIMU C TIOMOILBIO
MEPIICHIUKY IS PHOM
IUIOCKOCTH

76

TpéxrpanHslii yrod,
HEpPaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U
CHHYCOB ISl TPEXTPaHHOTO
yria




71

DnemMeHTHI chepuueckoit
TEOMETPUH: T€0AC3NUECKUE
JIMHAHM HA 3eMiie

78

KonTtponbHas padora
"Vriel 1 paccTostHUA"

79

CucreMartusalnus 3HaHuH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

ITupamuna. Buabl
nupamu. [IpaBunbHas
nupaMua

81

[Ipusma. Ilpamas u
HAKJIOHHAs [IPU3MBI.
[IpaBuibHas npuzma

82

[Ipssmoit napaienenunen,
IPSIMOYTOJIBHBIN
napajuienenunes, Kyo

83

Beinykiisie
MHOTOrpaHHMKHU. Teopema
Ditnepa

84

Brinykiisie
MHOrorpaHauku. Teopema
Diinepa. [IpaBuiibHBIC U
IIOJIyIIPaBUJIbHBIC
MHOTOTPaHHHUKHU

85

KonTtponsHas padora




"MHororpaHHuku"

[TonsTtue BekTOpa Ha

86 IJIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno napannenenunena

90 YMHOXEHHE BEKTOpa Ha
YUCIIO0
Paznoxenue Bexropa o

01 0a3ucy TpE€x BEKTOPOB, HE
JeXalKuX B OTHOU
IJIOCKOCTH

92 CkansipHO€ NMPOU3BEICHNE

93 Brruucnenue yria mexny
BEKTOpPaMHU B NMPOCTPAHCTBE

94 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

95 [Ipocreiimme 3amayuu ¢
BEKTOpaMH

96 [Ipocreiimme 3amayuu ¢
BEKTOpaMHU

97 [Ipocreimue 3anauu ¢
BEKTOpaMHU

98 O06o061IEHNE U




cucTeMaTu3anus 3HaHUI

99 O0001eHue 1 {
cUCTEMaTU3alus 3HaHuH

100 Hrorosas KOHTpOIBHASA {
paborta

101 Hrorosast KOHTpOIBHASA {
paborta

102 O06o061IEHNE U ) {
cucTeMaTu3anus 3HaHU I

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

Jara
U3y4eHusi

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTee"”

[ToBTOpEHME TEMBI
"CkaysipHoe
MPOMU3BEECHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria
MEXIy BEKTOPAMH B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"VpaBHEeHME MTPSAMOI,
MPOXOJIAIIEH Yepe3 ABe
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, ypaBHEHHE
IUIOCKOCTH B OTpe3Kax

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, ypaBHEHHE




IIJIOCKOCTU B OTPE3KaAX

BekropHoe
IpOU3BeIeHNE

JInneliHble HEPABEHCTBA,
JIMHENHOE
IIPOrPaMMUPOBAHUE

JInneliHble HEPAaBEHCTBA,
JIMHENHOE
IIPOrpaMMHUPOBaHUE

10

AHaTUTHYECKUE METOIBI
pacyéra yria Mexay
PSIMBIMU B
MHOTOT'PaHHHKAX

11

AHaTUTHYECKUE METOIBI
pacyéra yria Mexay
INIOCKOCTSIMH B
MHOTOT'PaHHHKAX

12

®dopMya pacCTOSHUS OT
TOYKH J0 IJIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue paccrossHui
OT TOYKH J0 INIOCKOCTH B
KyOe

14

Haxoxnenue paccrostauit
OT TOYKH JO IIIOCKOCTH B
[IPaBUJIILHOM MUPAMUJIC




15

KonTponbHas pabora
"AHaTuTU4YecKasd
reoMerpus"

16

Ceuenuns
MHOTOTPaHHHUKOB:
CTaHJapTHbHIC
MHOTOIPAaHHUKHU

17

Ceuenus
MHOTOTPaHHHUKOB: METOJ]
CIIEIOB

18

Ceuenuns
MHOTOTPaHHHUKOB:
CTaHJapTHbIE TNIOCKOCTH,
HCpGCC‘-IGHI/IH HpHMbIX 158
IIOCKOCTEM

19

HapaJ'IJ'ICJ'ILHBIC MpsAMbIC U
IIIIOCKOCTH:
napajiCJIbHbIC CCUCHUSA

20

[TapannenbHble TpsIMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIEHUH

21

[TapannenpHbIe IPSIMbBIE U
TUIOCKOCTH: YTJIBI MEXKIY
CKPEIIHUBAIOIIUMUCS
MMpAMBbIMHA

22

[lepnienaAuKyISIpHBIE




IPSIMBIE U TNIOCKOCTH:
CTaHJapTHbIE IIapbl
NEPIEHANKYJISIPHBIX
IJIOCKOCTEN M MPSMBIX,
CUMMETpUHU
MHOTOTPaHHHUKOB

23

[IeprieHquKyIsIpHBIE
IPSIMBIE U TUIOCKOCTH:
TEeOpeMa O TPex
NEPIECHIUKYIIApax

24

[IeprieHquKyIsIpHBIE
IPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS IJIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: muomanu
MHOTOYTOJBHUKOB,
dbopMyIIBI 1S TUTOIIA/ICH,
COOOpakeHHS TI0T00MS

26

[ToBTOpenue: muomanu
MHOTOYTOJLHUKOB,
dbopMyIIBI 1S TUTOIIA/ICH,
COOOpakeHHS TI0T00MS

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
dbopMyIIBI 1S TUTOIIA/ICH,
COOOpakeHHS TIOT00MS




28

[Inomaau ceuenuit
MHOTOTPaHHUKOB:
IJIOLIAU TIOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH,
COOOpakeHHs TI0I00MS

29

IImomanu ceuenui
MHOTOTPaHHUKOB:
IJIOIIAN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0T00MS

30

KonTtponsHas padora
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

00beM Tenra. O0beEM
PSAMOYTOJIBHOTO
napaJie/ienumne1a

32

3amaun 00 yABOCHUH
Ky0a, 0 KBajgpaType Kyoa;
O TPUCEKITUH yTIIa

33

CrepeoMerpuueckue
3aJa4H, CBA3aHHBIC C
00BEMOM
HIPAMOYTOJIBHOTO
napaJuleenuneaa

34

[IpuxnagHeie 3amauu,




CBSI3aHHBIE C
BBIUHCJICHHEM 00BEMA
PSIMOYTOJIBHOTO
napajureNieumne/a

35

O06BEM npsMoit TPU3MBI

36

CrepeomeTpuyeckue
3aJ]a4M, CBA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
IIPSMOU IPU3MBI

37

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C 00BLEMOM
IIPSMOU IPU3MBI

38

Brruncienue 006M0B
TEJI C IOMOIIBIO
ONPEAECIEHHOTO
uHterpana. O0bém
HAKJIOHHOM MPU3MBI

39

Brruncienue 006M0B
TEJ C IIOMOILBIO
ONPEAECIEHHOTO
uHTerpana. O0bEm
UpaMu/Ibl

40

®opmyna o6bEMa
nupamubl. OTHOILICHHE
00BEMOB MHUpPaAMUL C
OO0IIKM YTIJIOM




41

®opmyna o0bEMa
nupaMuel. OTHOLIEHHE
00BEMOB MHpPaAMUT C
00LINM yIJIOM

42

CrepeoMeTrpruueckue
3aJla4y, CBI3aHHEIE C
00BEMaMH HAKIIOHHOH
MIPU3MBI

43

Crepeomerpuyeckue
3aJ1a4uM, CBSI3aHHBIC C
00BEMaMU TTMPAMHUIBI

44

[IpuknanHelie 3a1a4u MO
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

45

[IpuknaaHbIe 331291 IO
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
TUPaAMUJIBI

46

[Ipumenenne 06bEMOB.
Beruucnenue paccTosaHus
J10 IIJIOCKOCTH

47

KonTtponbHas padota
"O6BEM MHOrOrpaHHuKa"

48

[Hunuaapuyeckas
MTOBEPXHOCTb,




oOpazyroriue
UMJIMHIPUYECKON
MIOBEPXHOCTHU

49

Humunap. [psamon
KPYTOBOW LIUJTUHAP.
[lnomane nmoBepxHoOCTH
HUWIMHAPA

50

Konnueckas
MOBEPXHOCTH,
o0pa3yronire KOHUIeCKOn
nosepxHocTu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
napajuleIbHOM INIOCKOCTU
OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N3006pakeHne KOHYCOB U
YCE4EHHBIX KOHYCOB

53

ITinomanes 0OKOBOI
TIOBEPXHOCTH M TOJTHOMN
MOBEPXHOCTH KOHYCa

54

[Tnomans 6OKOBOK
TIOBEPXHOCTH M TOJTHOMN
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuyeckue
3aJa4uM Ha




JI0Ka3aTelIbCTBO U
BBIYUCJICHUC,
IIOCTPOEHUEM CEUECHUI
UIINHpPA, KOHYyca

56

Crepeomerpuueckue
3a7]a4M Ha
JI0KA3aTebCTBO U
BbIYHCIICHHUE,
MIOCTPOEHUEM CEUEHUI
HWIMHAPA, KOHyCa

57

[Ipuxnagueie 3amauu,
CBSI3aHHBIE C [IUIUHIPOM

58

HpI/IKJ'IaI[HLIe 3aJa4du,
CBA3aHHLIC C TUJIIMHAPOM

59

Cdepa u map

60

[epeceuenue chepst u
rapa ¢ TIOCKOCTBIO.
Kacanwue mapa u cdeps
IUTOCKOCTBI0. By u
n300paKeHHe Iapa

61

[Tepeceuenue chepsl u
rapa ¢ TIOCKOCTBIO.
Kacanue mapa u chepbl
IUTOCKOCTBI0. By u
n300paKeHHe mapa

62

VYpaBHenue chepsl.




[Tnomans cdepst u eé
gacTel

63

CummeTtpust chepsl 1
rapa

64

CrepeomeTpuieckue
3aJa4uM Ha
J0Ka3aTeNbCTBO U
BBIUHCJICHHE, CBA3aHHbBIC
co cepoii u mapowm,
IIOCTPOEHUEM MX CEUCHUI
IUIOCKOCTBIO

65

Crepeomerpuueckue
3a/1auu Ha
JIOKa3aTesIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC
co cepoii U mapom,
MIOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

66

[Ipuxnagueie 3amauu,
CBsI3aHHBIE CO chepoid 1
mapom

67

IToBTOpeHue:
OKPYKHOCTb Ha
IINIOCKOCTH, BBIYUCIICHUA
B OKPY>HOCTH,
CTaHJapTHBIC TTOA00US




68

Pazanunbie koMOMHAIINH
TEJ BpaIICHUS U
MHOTOTPaHHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpauieHus"

70

3amaun o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

71

KonTtponsHas padora
"Tena u TOBEPXHOCTH
BpaieHus"

72

O0BEM IIUIHHApA.
Teopema 06 00bEME
NPSIMOTO MJIHHIPA

73

Brruncnenue 00pEM0B
TEJ C TTIOMOIIIBIO
OIPEIEIIEHHOTO
uHTerpana. OopEm
KOHYyca

74

[Inomanu 60okxoBoi U
IIOJIHOM ITOBEPXHOCTHU
KOHYycCa

75

CrepeoMerpuueckue
3a7a4H, CBSI3aHHBIE C
BBIUKCJICHHEM 00HEMOB
[IWIAH]PA, KOHYCa

76

[IpukiagHble 3a1a4u 10




teme "OO0BEMBI 1
IJIOIIAU TOBEPXHOCTEN

"

TCJI

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
00BEme mapa. [Tnomanp
cdepsbl.
CrepeoMerpuueckue
3a7a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00HEMOB
nrapa, mapoBoro
CErMEHTA U MapOBOTO
CeKTOpa

78

[IpuknaaHsie 3a1a4u 10
teme "OOBEMEI TEN",
CBSI3aHHEIE C 00BEMOM
Iapa u Iionaabko
cdepsl. CooTHOMICHUS
MEXTy TUTOIIAISIMU
MTOBEPXHOCTEU U
00BEMaMH IOAOOHBIX T

79

[Momo6HbIe TENa B
MPOCTPAHCTBE.
N3menenne o0béma npu
noao0uu.
CrepeomeTpuyeckue
3aJ1auM, CBA3aHHBIE C




BBIYHCIIEHHEM 00BEMOB
TEJI ¥ IIIoIaaei
MMOBEPXHOCTEN

80

KonTponbHas pabora
"[1nomanm noBepXHOCTH
U 00BEMBI KPYTJIBIX TET"

81

JIBM>KeHUs MpOCTPaHCTBA.
OTtob6paxeHus.
JIBMKEHUS U PABEHCTBO
¢uryp. OGmmue cBoiicTBa
IBIKCHUHU

82

Bunp! nBmxeHmin:
napajJieJIbHBbIN epeHoc,
LEHTpAJIbHAs! CUMMETPUS,
3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOi

83

[IpeoOpazoBanus
nono6ust. [Ipsmas u
cdepa Ditnepa

84

I'eomerpuueckue 3anaun
Ha [MPUMEHEHNE
JIBIDKCHUS

85

KonTtponbHas padota
"Bekropsl B
npocTpaHcTse”

86

O06o0maroree




noBTopeHue 11 nouaruii
U METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLHs
3HAHUM:
"[TapannenbHOCTD
MPSIMBIX U TIJIOCKOCTEN B
npoctpaHcTee"”

87

Oo6o061aromee
noBtropeHue 11 nmonaruit
U METOJIOB Kypca
reometpun 1011
KJIaCCOB, CUCTEMAaTHU3aLHs
3HaHUM: "BekTopsl B
npocTpaHcTse"

88

Oo6o061aroee
noBTopeHue 11 nouaruii
U METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLHs
3HaHUM: "BekTopsl B
npocTpaHcTBe"

&9

Ob6o6maromee
noBropenue 11 nmonsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLUs




3gaHuil: "O0BeM
MHOTOTrpaHHHKA"

90

O06o0maroree
noBTopeHue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLM
3HaHui: "O0beM
MHOTOTrpaHHHKA"

91

Ob6o6maromee
noBTopenue 11 nmousaruii
U METOJIOB Kypca
reomerpun 10—-11
KJIACCOB, CUCTeMAaTH3aIHs
sgaguii: "Ilmontaan
MOBEPXHOCTU M 0OBEMBI
KpyTIJbIX Ten"

92

O06o0maroree
noBropeHue 11 nmonaruit
U METOJIOB Kypca
reometpun 1011
KJIACCOB, CUCTEMAaTH3aIUs
sgagui: "[lmomamnu
MTOBEPXHOCTU U 00BEMBI
KpYTIibIX Ten"

93

Hrorosast KOHTpOJIbHASA
pabota




94

HToroBast KOHTpOJIbHAS
pabota

95

[ToBTOpeHmE, 0000IIEHNE
U CHCTeMAaTH3allUs
3HAaHUU

96

Ucrtopus pazBurtus
CTEPEOMETPUHN KaK HAyKH
U €€ poJb B pa3BUTHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI1

97

Hctopus pa3surus
CTEPEOMETPUH KaK HAyKU
U €€ pojib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

98

Hcropus passurus
CTEPEOMETPUHN KaK HAyKH
U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

99

Ucrtopus pazBurtus




CTEpEOMETPUH KaK HAyKU
U €€ poJib B PaA3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus passurus
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Ucrtopus pazButus
CTEPEOMETPUHN KaK HAyKH
U €€ poJb B Pa3BUTHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI1

102

Hctopus pa3Burus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B PaA3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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