MHUHHUCTEPCTBO IPOCBEIIEHHS POCCHUCKOM ®EJAEPAIINN
Munncrepcrso 00pa3oBaHUs H MOTONEKHO NOJIHTHKH
CeepaiioBekoii o6macra

MBOY - COHI Ne 57

PACCMOTPEHO COI'JTACOBAHO YTBEPXIIEHO
pykoBomutens LHNO: 3amec1?m=n x;ﬂigempa no VI Pykosommrens MBOY-COLII
P ///17 Nes7. 7> W
E.P. Kagounnkosa /’ / O.B. Jleps6una &
IMporokon Nel ITporoxon nefarorugeckoro ..\'\I A r H Mmmena
ot «30» aprycra 2024 r. coBera Nel ) IIpmcas Nel64 .
ot «30» aerycra 2024 r, or «3;)» aj;rym 2024
\\r\-.,_ 1=
PABOYASA IMPOT'PAMMA
(ID 2650646)

y4eOHoro npegmMera «I'eomeTpusn. Yray6aennnrii YPOBEHb»

ans oby4arormxcs 10-11 xraccos

r. ExarepunGypr 2024



INOACHUTEJIBHASA 3AIIMCKA

[eomerpust siBsieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTeCTBEHHO-HAYYHOW HAMpaBICHHOCTH W MPEIMETOB TYMAHHUTApHOTO I[HKIIA.
[lockonbky  JorMueckoe  MblIUIeHHE,  (opMupyemMoe  MpH  U3yYCHHH
00yYaroIMUMUCS TMOHATUHHBIX OCHOB T'€OMETPHH, TPHU JI0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUH IIETIOYKU JIOTHUECKUX YTBEPKICHUN NPU PEIICHHH I'eOMETPHYSCKUX
3aja4, YMEHHE BBIIBUTaTh W ONPOBEpraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 33]]ad4 €CTeCTBEHHO-HAYYHOTO LUKJA, B YACTHOCTU
du3nveckux 3aaad.

Llens ocBoeHUs mporpaMMbl yaeOHoTro Kypca «I'eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHEC WHIWBUAYAIBHBIX CIOCOOHOCTEH OOydYalOmUXCs MPH
U3yYeHUH T€OMETPUH, KaK COCTABIIIONIEH MpenIMeTHON obnactu «MaremaTuka u
uHpOpMaTHKa»  depe3  oOeclieYeHHe  BO3MOXKHOCTHM  MPHUOOpPETeHUs U
UCTIONb30BaHUsl  Oojiee TIMYyOOKMX TE€OMETPUYECKHX 3HAHUW U JICHCTBHIA,
crienn(UIHBIX TEOMETPHUU, U HEOOXOTUMBIX JJIsl YCIEITHOTO MPO(ECCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C MCTIOIH30BAHUEM MAaTEMAaTHKH.

[lpuopuTeTHBIMH 3aJayaMu Kypca TE€OMETpPHHM Ha YIrIIyOJEHHOM YpPOBHE,
PACIIUPSAIONIUMH U YCUIIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

pacuIpeHue MPeICTaBICHUsI O TCOMETPUHN KaK YaCTH MHPOBOW KYJIBTYPHI U
(dbopMHUpOBaHKUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHHU C OKPYKAFOIIUM MHPOM;

dopMHupoBaHHE TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIIMX MAaTEeMaTUYECKHX MOJENSAX, IMO3BOJISIONINX OMUCHIBATh U HM3y4aTb
pa3HbIe SBJICHUS OKPYKAIOIIETO MHUPA, 3HAHUE TIOHSATHUIHOTO armapara mo paseiy
«CrepeoMeTpus» y4eOHOTO Kypca TeOMETPHH;

dopMHupoBaHHEe  yYMEHHUS  BJAJETh  OCHOBHBIMH  IOHSATHSAMH O
IPOCTPAHCTBEHHBIX (DUTYypax M WX OCHOBHBIMH CBONCTBAMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE WX MPHUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMBI M HAXOIUTh
HEeCTaHAAPTHBIE CIIOCOOBI pEIICHUS 33/1a4;

(dbopMHUpOBaHUE YMEHHSI PACIIO3HABATh HA YEPTEIKAX, MOJACISAX U B PEaTbHOM
MHUpPE MHOTOTPAaHHUKH W Tella BpalleHHUs, KOHCTPYHPOBATh TI'C€OMETPUYCCKHE
MO/IEIIH;

dbopMHUpoBaHHE TOHMUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOSHHUS
MaTEeMAaTUYECKUX TEOpui, (GOpMUpPOBAHUEC MMOHUMAHHUS POJH AKCHUOMATUKU TIPH
IIPOBEJICHUHN PACCYKICHUN;

(dopMHUpOBaHHE YMEHHS BIQJICTh METOJAMHU JOKA3aTCIbCTB U AJITOPUTMOB
peIlIeHHsI, YMEHUSI WX TMPUMEHATh, MPOBOJUTH JIOKA3aTEeNbHBIE PACCYKICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3a/1a4 U 3a71a4 C MPAKTHYECKUM COACPIKaHUEM,
dopmupoBaHME TpPEACTABICHHUS O HEOOXOAWMOCTH JIOKA3aTeNbCTB  IpU



000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHUKH B MTPOBEJACHUU
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
1011 xnmaccax, OTHOCUTCS KO BCEM COJAEpKaTEIbHbIM JUHHUAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 Togam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabouyeit
POrpaMMbl, paclpeleaEHHbIM IO ToJAaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJuch  HEOJHOKpPAaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATHUSIMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCs, pACIIUPAS U YIIIyOJIss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOO0OecreyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIAONIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K MPOAOIKEHUIO H3YYEHUS MATEMAaTHKU C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenro), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBaromuecss npsmMble. [Ipu3Haku CckpemmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
MPSIMBIE B MPOCTPAHCTBE, MAPAIIEIBbHOCTD TPEX MPSIMBIX, APATUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTIbl C COHANPABICHHBIMUA CTOPOHAMM, YTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISPHOCTD MPSIMOW U TJIOCKOCTH: NEPIECHANKYJIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHo€ IIPOEKTUPOBAHHUE.
[lepnieHaAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKU IO IUIOCKOCTH, PACCTOSHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MEepIEHINKYIIApax.

VYrael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM U INIOCKOCTBIO, BYTPAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOrO yrjia. TeopemMbl KOCMHYCOB U CHHYCOB [JIA
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIENENNUNET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBWibHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOTOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAS MHPAaMHUA, TPaBUIbHASA TPEYTrOJbHAs NUpPaMUla U NPABUIIbHBIN
TeTpa’ap, KkyO0. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAEKA3IP U UKOCAIIP.

Breruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMN, TeopemMa O OOKOBOM MOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTprss B MPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuIeenune a, CUMMETPHUS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIIBHON
MAPaAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEMCTBUS ¢ BEKTOPAMHU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. TeopemMa O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTropamu. CKalspHOE MPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cdepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, MWIMHAPA, MUpaMuAbl U KoHyca. OOBEM 11apa U 11apoBOro
CEerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcanHas B
MUINHAP, ONHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

[11nomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nono0ubIx ¢uryp. IIpeoOpasoBanue mnogoOus, romoteTus. Pemenue 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME Yepe3 BEPIINHY), CEUEHUS 1I1apa, METObI TOCTPOEHUS
CEUEHMI: METOJ CJIEI0OB, METOJ BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsaMoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. Koopaunars! Bekropa. PasznoxxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ IMPH PEIIEHUH TeOMETPUUYECKUX
3aj1ay.

JIBU:KEHHS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWXEHUN: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHAsI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOMN.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOMIEeTrocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, pEryisipHas (uU3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIWSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, OCO3HaHUE IJI00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpelibl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKuh Kak c]epbl 4YeIoBEYECKOW MAEesTeIbHOCTHU, JTAloB €€
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICICHHS TIOHATHH, YCTAaHABIMBAThH CYIICCTBEHHBIN MpU3HAK KJacCHU(DUKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeoOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOJFOJCHUSIX M YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUI;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpPEYUE,  MpoOseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO TTO3UITUIO0, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBEISIBIIATH JAeUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJIT OTBETA HA
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHbIe YHHMBeEpPCAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX W IIMCBMCHHBIX TCKCTAaX, AaBaTb IIOJACHCHMA 110 XOAYy PCIICHHUA 3adayH,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIIeHHUs
MaTeMaTU4YE€CKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPHU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH IPUUHUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh 1eJb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJabTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (GopMax palboThl (0OCyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
peleHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, HEHTPATLHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAM  IOBEPXHOCTEM  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMK/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTRE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMHU;

e pemarh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNU U
HaXO0XXJICHUE TECOMETPUYECKUX BEIMYMH, MPUMEHSISI HW3BECTHBIE METOJIbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

e TMPHUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MNPeoOpa3oBbIBAaTh U HWHTEPIPETUPOBATH HHOOpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEAbHBIE CUTYaIllMH, MPUMEHATh HU3yYCHHBIC TOHSTHUS B
mpolecce IOMCKAa  peuieHuss MaTeMaTU4yecku  Cc)opMyIMpOBaHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUMU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHS TEXHOJOTHUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(pepruyeckod MOBEPXHOCTSAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOIOKEHNE C(HEePhI U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMU C KOMOMHAIIMSIMU TeEJ
BpaIeHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUN OT TOYKH 1O IJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TIOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUST MHOTOTPAHHUKOB W TeJ BpaIlCHUS IIPH
napajulelbHOM — TIEPEeHOCe, IEHTPaJbHOW CHMMETPUH, 3€pKaIbHOM
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayieTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TIOCTPOCHHUS CEUEHHWI: METOJ CJIEeNO0B, METO.
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAraloIINX HECKOJIBKO IIaroB PEUIEHUs, €CIU YCJIOBUSA
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIMU, IPUMEHSITh U3YUEHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE IOUCKA  PELICHUS
MaTeMaTh4ecku  C(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEalIbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUH, MCCIIEIOBATh MOCTPOECHHBIE
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBSA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMApalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

04.09.2023

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

05.09.2023

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

06.09.2023

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
MepeCceKarOINecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

11.09.2023

12.09.2023

13.09.2023

AKCHOMBI CTEPEOMETPUH U NTEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

18.09.2023

19.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

20.09.2023

10

N300pakeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pEbpa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMM LIBETaMU

25.09.2023

11

N300paskeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpaiBaHue NOCTPOEHHBIX CEUYSCHUN
pa3sHbBIMU [IBETaMHU

26.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOSHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

27.09.2023

13

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHums
IIOJIyYEHHBIX IIJIOCKOCTEM.

02.10.2023




14

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CceueHHI
Pa3HbIMU LIBETAMU

Merton cinenoB Juisi HOCTPOCHUS CEUYCHUM

03.10.2023

15

MeTon ciie1oB JUIsl IOCTPOEHUS CEUEHU M.

CBolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

04.10.2023

16

17

18

19

20

MeTon ciie1oB U1l IOCTPOEHUS CEUEHUH.

CaolicTBa niepece4eHuid IpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3aIllMCh 11aroB
IIOCTPOEHUs

09.10.2023

10.10.2023

11.10.2023

16.10.2023

17.10.2023

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue

18.10.2023




22

TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4YepTekax. McTopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

23.10.2023

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsIMBbIE B
IIPOCTPAHCTBE

25.10.2023

25

Teopema o CyllIeCTBOBAaHUU U
€IMHCTBEHHOCTH NPSAMOM MapaijiesibHON
JAHHOM NPSIMON, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeKallel Ha
JaHHOM npsMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

06.11.2023

26

[TapannensHOCTH TpeX NpsiIMbIX. Teopema

0 TPEX MapaJuIeNIbHBIX NPAMBIX. Teopema o

CKpCHIMBAIOINUXCA ITPAMBIX

07.11.2023

27

28

[TapannensHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSMBIMU

08.11.2023

13.11.2023




29

30

31

32

33

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacrojI0KEHUEM MPSMBIX B IPOCTPAHCTBE

[ToHsiTHA: MapanaeaIbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMOH U
IJI0OCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajyIeNIbHOCTBIO NPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoeHnue ceueHus, NIPOXOAIIErO YEPes3
JAHHYIO IPSIMYIO Ha 4YEPTEXKE U
[apajuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

[TapannensHast npoeKLHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUSHHI KyOa U
napauienenunena. CeoncTaa
napajuieJenuIeaa 1 Ipu3Mbl

14.11.2023

15.11.2023

20.11.2023

21.11.2023

22.11.2023

34

[TapannensHele iockocty. [IpusHaku
MapaJuIeIbHOCTH JBYX IIOCKOCTEM

27.11.2023

35

Teopema o0 mapajieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIefl
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

28.11.2023

36

CBoiicTBa napamielbHbIX TNIOCKOCTEN: O
MapajuIeTbHOCTH MPSIMBIX TIEPECCUCHUSI
MIPU NEPECEUEHUU IBYX MMapalIeIbHbBIX

29.11.2023




37

38

IJIOCKOCTEH TpeThe

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN TIPAMOM C
JBYMS IIapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

04.12.2023

05.12.2023

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CBoiicTBa Ky0a 1 PSIMOYTOJIBHOTO
napajuleJenune1a

Boruncnenue UIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieyIeuIe e

06.12.2023

11.12.2023

12.12.2023

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

13.12.2023

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

TeopeMa 0 CyIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

18.12.2023

19.12.2023

20.12.2023




46

47

[TnockocTH U IepHIeHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

[lepnienuKynsap U HAKJIOHHAS.

[TocTpoenue neprneHauKysapa u3 TOUYKU
Ha IPSIMYIO

25.12.2023

26.12.2023

48

[lepnieHqUKYISAp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKynsapa U3 TOYKU

Ha IpsAMYrO

27.12.2023

49

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHast)

Teopema o TpEX MeprneHaAuKyIIpax
(npsimast u oOpaTHas)

Yron Mexay CKpeuBaromUMHUCs
MPSIMBIMU

09.01.2024

10.01.2024

15.01.2024

52

53

54

[Tonck nepreHIMKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYISIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

ITocTpoenue ceuenuii kyoa, Npu3Msl,
MPaBUIBLHON MHUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

16.01.2024

17.01.2024

22.01.2024

55

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MIPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

23.01.2024

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INTIOCKOCTH. I1nockocTn
CUMMETPUN B MHOTOTPaHHUKAX

24.01.2024




57

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
MJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

29.01.2024

30.01.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH

CriocoObl OIyCTUTb HEPIEHANKYIISAPBI:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU NMPAMOH,
M3MEHEHHE PACCTOSIHUMA

31.01.2024

05.02.2024

06.02.2024

62

Kontposnbnas padota "B3zanmuoe
PacIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

07.02.2024

63

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

12.02.2024

64

65

66

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

['eomeTpuyeckre METObl BEIUUCICHUS
yIila MEXAY NPSAMBIMU B MHOTOIPaHHUKAX
JIByrpannsbiit yroyi. CBOMCTBO JTHHEHHBIX
YIJIOB IByTPAHHOIO yrja

13.02.2024

14.02.2024

19.02.2024

67

[TeprieHAMKYASPHBIE TIJIOCKOCTH.
CpoiicTBa B3aMHO MEPHEHANKYISIPHBIX
IJIOCKOCTEN

20.02.2024




68

69

70

[Ipu3Hak neprneHIuKyIapHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOU
MEPECEUCHUS JBYX IIIOCKOCTEN
NIEPIEHIUKYIJIAPHBIX TPEThEH INIOCKOCTH
[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;

HU3MEPCHMUS, CBOMCTBaA MMpAMOYT'OJIbHOTI'O
apajjiejacnuicaa

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOro
ImapajiCiCiumIicia u CJICACTBUC U3 Heé

21.02.2024

26.02.2024

27.02.2024

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U TJIOCKOCTH

28.02.2024

72

73

74

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOTOTpaHHUKAX

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSHUE
MEXy CKPEIIUBAOIIUMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHASIX

Paccrosnue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosIHuEC OT HpHMOﬁ J0 IIITOCKOCTH

04.03.2024

05.03.2024

06.03.2024

75

Beruncnenue pacctosHANA MEXIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

11.03.2024

76

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOIO yIJia

12.03.2024




DneMeHThI CPEePUIECKON TeOMETPHH:

7 reoIe3NYeCKUE JIMHUYU Ha 3emiie 13.03.2024
73 Kontposbnas padota "Y1l u

paccrosaHus" 18.03.2024
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK

Y €ro 3JeMeHTHI" 19.03.2024
20 ITupamuna. Buner nupamun. [IpaBunbsHas

nupamua 20.03.2024
g1 [Tpusma. [IpsiMast u HaKIOHHAS TPU3MBIL.

[IpaBunbHas npuszma 01.04.2024
20 [IpssMo#t napaienenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 02.04.2024
23 Brinmykiible MHOTOrpaHHUKH. Teopema

Diinepa 03.04.2024

Boinykieie MHOTOrpanHuku. Teopema

4 ninepa. [IpaBuiibHBIE U TIOJIYITPABUIIBHBL

8 iHO:EFpaHli{HKH SR ) 08.04.2024
85 KonTponbnas padora "MHuororpanHHuku" 09.04.2024
26 [TonsiTHe BeKTOpa Ha MJIOCKOCTH U B

MPOCTPAHCTBE 10.04.2024
87 CymMma BEKTOpOB 15.04.2004
88 Pa3zHocTh BEKTOpPOB 16.04.2004
89 [IpaBuiio napamnenenunena 17.04.2004
90 YMHOK€EHNE BEKTOpa Ha YUCIIO0




22.04.2024
Paznoxenue BekTopa 1o 6aszucy Tpéx
1 .
9 BEKTOPOB, HE JICKAIIUX B OJTHOU 1 29.04.2024
IJIOCKOCTH
2
9 CkansipHO€ IpOU3BEIEHUE 1 30.04.2004
03 Brruncnenue yrina Mexxy BEeKTOpamMu B |
IIPOCTPAHCTBE 06.05.2024
4 IT i
9 pOCTEHIINE 3a1a4i C BEKTOPaMHU 1 02.05.2024
95 IT i 1
poCTeHIINe 3a/1a9U C BEKTOpaMHU 07.05.2004
96 IT i 1
pocTeiine 3a1a4u ¢ BEKTOpaMu 08.05.2024
7 IT i
9 pocTeiime 3a1a4u ¢ BEKTOpaMu 1 13.05.2004
98 O06001eHre U cucTeMaTr3aIs 3HaHUA 1 14.05.2004
99 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 15.05.2004
1 4
00 TOrOBasi KOHTPOJIbHAA paboTa 1 20.05.2004
101 4 1
TOTOBasi KOHTPOJIbHAsA paboTa 21.05.2024
102 i
0 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI 1 7 05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara nugpoBbie
Tema ypoka Kontposbubie IIpakTnueckue op
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha IUIOCKOCTH U B IPOCTpaHCcTBE" 04.09.2023
) [ToBTopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB" 05.09.2023
IToBTOpenue Tems! "Boruncienue yria
3 " 1
MEK]1y BEKTOpaMU B IIPOCTPAHCTBE 06.09.2023
[ToBTOpEeHUE TeMBI Y paBHEHHE MIPSIMOH,
4 . " 1
MIPOXOAIIEeH uepe3 1Be TOUKU 11.09.2023
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
5 1
YpaBHEHHE IJIIOCKOCTH B OTPE3KaxX 12.09.2023
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,
6 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 13.09.2023
7 BexropHoe nmpousseneHne 1
PHOE TPOHEEEA 18.09.2023
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIpOrpaMMHUpPOBaHUE 19.09.2023
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAHHE 20.09.2023
AHaJIUTUYECKUE METOBI pacuéra yria
10 1
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX 25.09.2023
AHanUTHUYECKHE METO/IbI pacuéTa yria
11 1
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX 26.09.2023




®dopmysa pacCTOSHUS OT TOUKH J10

12
IJIOCKOCTH B KOOP/AMHATaX 27.09.2023
13 Haxoxnenue paccTossHui OT TOUKH J10
IIJIOCKOCTH B KyOe 02.10.2023
HaxoxzaeHue paccTossHui OT TOYKHU A0
14 .
IJIOCKOCTH B MPAaBUJILHON IUPAMHUJIE 03.10.2023
15 KontponbHas pabota "AHamuTuyeckas
reomeTpus” 04.10.2023
16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOI'PAaHHUKHU 09.10.2023
17 CeueHust MHOTOIPaHHUKOB: METO/] CJIEZIOB
P Shie 10.10.2023
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
18 MIJIOCKOCTH, MIEPECEUEHUs MPSAMBIX U
. P P 11.10.2023
IJI0CKOCTEN
19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
NapajuleIbHbIE CEUYEHUs 16.10.2023
20 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
pacuéT OTHOILIEHUHI 17.10.2023
[TapannensHbie MPSMbIE U TUIOCKOCTH:
21 JIBI MEXKY CKPEITUBAIOIIIUMHUCS
. Ay CRPCHHEAION 18.10.2023
MPSIMBIMA
[leprieHIUKYNSIpHBIC TIPSIMBIC U
TJIOCKOCTH: CTaHJIAPTHBIE Maphl
22 .
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U 23.10.2023
MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB
[leprnieHTUKyNSIpHBIC TIPSIMBIC U
23
IJIOCKOCTH: TEOPEMA O TPEX 24.10.2023




24

MEepPIEHIUKYIApax
[lepnenquKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25.10.2023

25

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

06.11.2023

26

27

28

[ToBTOpenue: ionaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TIoaael, COOOpakeHHsI MTOA00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
Iomaaen, COoOpakeHHs MOT00MS
[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TJIOIIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

07.11.2023

08.11.2023

13.11.2023

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

14.11.2023

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeéM Tena. O0BeM MPSIMOYTOJIBHOTO
napaJulesenumesaa

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

15.11.2023

20.11.2023

21.11.2023

33

CrepeomeTprdecKue 3aauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO

22.11.2023




napajjicicnuicaa

HpI/IKJIaI[Hble 3aga4u, CBA3aHHBIC C

34 &
Ei?;;;:;iii ZE;eMa IPSIMOYTOJIBHOTO 27 11.2023
35 O0BEM NpsAMOi TPU3MBI 28.11.2023
36 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
BBIYUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI 29.11.2023
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMON MPU3MBI 04.12.2023
Brruncnenne 00bEMOB TEJI ¢ TTOMOIIIBIO
38 onpenenéHuﬁoro uHTerpana. OobpEm 05.12.2023
HaKJIOHHOHM MPU3MBbI
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
39 onpenenéHHoro uaTerpaita. OobéM 06.12.2023
MTAPAMU/IBI
dopmyna 06bEMa MUPaMUIBL.
40 OTtHoteHne 00beMOB TUPAMUJ] C OOIIUM 11.12.2003
yIIoM
dopmyna 06bEMa MUPaAMUIBL.
41 OTtHoteHne 00bEeMOB TUPAMU]] C OOIITUM 12.12.2023
yII0M
42 CrepeomeTpHuuecKue 3aa4u, CBI3aHHbBIC C
00bEéMaMK HAKJIOHHOW TTPU3MBI 13.12.2023
43 CrepeomeTpuuecKue 3aJauu, CBSI3aHHbIE C
00BbEMaMH MHUPAMHUIBI 18.12.2023
44 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN

19.12.2023




IIPpU3MbI

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

45 Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI 20.12.2023
46 [Tpumenenne 00bEMOB. Brruncienue

pacCTOAHUS 10 TIOCKOCTH 25.12.2023
47 Kontponbnas padota "O0bEM

MHOTOIpaHHUKa" 26.12.2023

Hunuuapudeckast TOBEPXHOCTb,
48 123[;2:;111({)31;1; HAJIAHIPUYECKOMN 27122003
49 Munuaap. [Ipsmoit KpyroBos HUIMHAP.

[Tnomane MOBEpXHOCTU UTUHIPA 09.01.2024
50 Konunyeckast moBepxHOCTh, 00pa3yroriue

KOHMYECKOU nmoBepxHocTu. Konyc 10.01.2024
51 CeueHue KOHYyca IIOCKOCTBIO,

MapajuIeJIbHOMN TUNIOCKOCTU OCHOBAHUS 15.01.2024
50 VYceuénnblil konyc. M3006pakenue

KOHYCOB M YCEUEHHBIX KOHYCOB 16.01.2024
53 HHOHléiIlL OOKOBOI OBEPXHOCTHU U

IIOJIHOM ITOBEPXHOCTU KOHYCA 17.01.2024
54 Hnomeizlb OOKOBOI MOBEPXHOCTH H

IIOJIHOM ITOBEPXHOCTU KOHYCA 22.01.2024

CrepeomeTprieCcKHe 3a/1a4i Ha
55 JIOKa3aTeIbCTBO U BI)IiII/ICJ'IeHI/Ie, 73.01.2024

MIOCTPOCHHUEM CEUYEeHUN IMINHJpPA, KOHYCa

CrepeomeTpuueckue 3aauu Ha
56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE, 24.01.2004

MIOCTPOCHHUEM CEUEHUN IMINHpPA, KOHYyCa




57

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C
OUJINHAPOM

29.01.2024

30.01.2024

59

60

61

62

Cdepa u map

[epeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUTOCKOCTHIO. By u m300pakenue mapa
[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. By u m300pakenue mapa
VYpasaernne chepsl. [Ltomans chepsr u eé
yacTei

31.01.2024

05.02.2024

06.02.2024

07.02.2024

63

64

65

66

Cummetpus cdepsl U mapa

CrepeoMeTpruecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MTOCTPOCHHUEM UX CEYEHMH MIO0CKOCTHIO

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MII0CKOCTHIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

12.02.2024

13.02.2024

14.02.2024

19.02.2024

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHMCIICHHS B OKPY>KHOCTH,

20.02.2024




68

CTaHJapTHBIC TTOI00US

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllICHUA U
MHOI'OI'PaHHUKOB

21.02.2024

69

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

KonTponbhas padora "Tena u
MOBEPXHOCTH BpamieHus"

26.02.2024

27.02.2024

28.02.2024

72

73

74

O0béM mumrHIpa. Teopema 06 00béMe
MPSMOTO IUJIMHAPA

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. Oobpém
KOHYyca

ITmowmaau OOKOBOU U IOJIHOU
IMOBEPXHOCTH KOHYCA

04.03.2024

05.03.2024

06.03.2024

75

CrepeomeTpuuecKue 3aa4u, CBI3aHHbBIC C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHYyca

11.03.2024

76

77

78

[Tpuknanueie 3ana4n no teme "OOBEMBI U
IJTIOIIaAN TOBEpXHOCTEN Ten"

OOBEM 1mIapa 1 MapoOBOTr0O CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 3a1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB
Imapa, IIapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

12.03.2024

13.03.2024




79

80

81

Ten", CBsI3aHHBIE C O0BEMOM I1apa 1
iomanbio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOT00HBIX TEJ

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu o 100mm.
CrepeoMeTpHuueCcKre 3a7a9u, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Tea"
JiBu>xeHust npoctpaHcTBa. OToOpakeHus.

JIBu>keHust u paBeHCTBO Guryp. O0miue
CBOICTBA ABMKEHUI

18.03.2024

19.03.2024

20.03.2024

01.04.2024

82

Buael n1BukeHMi: napaiiebHbII
MEPEHOC, IEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMON

02.04.2024

83

84

85

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTops! B
npocTpaHcTae”

03.04.2024

08.04.2024

09.04.2024

86

O6o61maromiee nopropenue 11 nonstuii u
METOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[lapanienbHOCTh MPSAMBIX U IIIOCKOCTEN

10.04.2024




87

B MpocTpaHcTee"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

15.04.2024

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

16.04.2024

&9

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOrpaHHUKA"

17.04.2024

90

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHuKa"

22.04.2024

91

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tomanu MOBEpXHOCTU U 0OBEMBI
KpyIJbIX TN

23.04.2024

92

Ob6o61matomiee nopropenue 11 nousruii u
METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

24.04.2024

93

WroroBas koHTpoJsIbHAs paboTa

29.04.2024




94

95

WroroBas koHTpoJIbHAs paboTa

[ToBTOpeHME, 0000IIEHNE U
CHCTEMATH3AIHs 3HAHWUI

30.04.2024

02.05.2024

96

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

08.05.2024

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

13.05.2024

98

99

100

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKU U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

14.05.2024

15.05.2024

20.05.2024

21.05.2024




Hcropus pa3BUTHA CTEPEOMETPUH KaK
102 HAayKU U €€ pojb B PA3BUTHU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

22.05.2024







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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