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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYNBAET BOZMOKHOCTh U3YUEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  4yepe3  OOECleUYeHHE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX Ul YCIIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIETO0 MUPA, 3HAHUE MMOHATHUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMeHHME HUX NPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbI M HaXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPAaHHHMKH M Tejla BpalleHUs, KOHCTPyUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKH TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUS HUX IMPUMEHATH, NPOBOJMUTH J0OKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CrocoOHOCTEW 00y4aronuxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMid, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W MJIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. OTO TMO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
Tr€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIBHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCs, PACIIUPSSL U YTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHumnanuu 00OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOnéHHoe
M3YUYCHUE TEOMETPUH KaK COCTaBIISAIONICH yaeOHoro rpeameTa «MaTteMaTnkay;

MOJATOTOBUTHh OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajuiesbHONW MPOEKUHUU. YTl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISPHOCTh NPSIMOM M IUIOCKOCTH: IEPIIEHINKYJIAPHBIC NIPSMbIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJAPHbIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH IO MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJIbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEpXHOCTM MHOIOrpaHHMKa. Teopema OJunepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



IIpaBWIbHAsA IHpPaMHUAA, NPABUIIbHAs TPEYroJibHAs NUpaMuAa W NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOM MPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B IPAaBUJIBHOM MHOTOIPDAaHHHUKE: CHMMETpUS
napajulelienunesa, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpUsS NIPaBUIBHOU
ITAPAMHUIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBoOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopamMu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl u 1mapa c
wiockocThio. Kacanne mapa u chepsl miockocThio. [loHSATHE MHOrOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. Pemienuwe 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS 11apa, METObI TOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUXKEHUS UM PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHHUE
JMYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMUYHUBOTO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymedr mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1ad MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM, OpUeHTAIUs
HAa TIPUMCHCHHE MATeMATHYECKUX 3HAHWA JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JESITeIbHOCTH, ITaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKKW MaTEMaTHUYECKUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPEoOpPa3oBLIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, MCCIECAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISABJIATH Je(UIUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIAThL CBOM CYXACHUA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 33/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, aJITOPUTM PELIEHUS 3a]1a4H, BBIOMPAaTh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIAaJE€Th HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELLICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI AeSITEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYXIaTh TMPOIECC W Pe3yslbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPEOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IUIOCKOCTh, BBIMIOJHITH U300paKeHUsT QUTyp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJA), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CpEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa TNPaAKTUKE: CpaBHHUBaTh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIC MOHSATHUS B
npolecce IMOMCKa peUleHHsl MaTeMaTH4ecKH  chopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBaTh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MPaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAIICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tela BpaileHus (LMWIUHAP, KOHyc, cdepa u map) u
OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BPAICHHUS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOoKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpalllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUIOIIAISIMU IMOBEPXHOCTEN U 00bEMaMuU
ITOTIOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPMHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUMN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00us;
CTPOUTH CEUEHUST MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHUS;

MPUMEHATh TeOMETpUUYeCKre (aKThl JI PEIICHHS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOU (opme;

pelmarbs 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HAXOXJICHUE TEOMETPUUECKHUX BEIUYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbICE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh N3yUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOHUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTth MPAKTUYECKUE 3ajJaud, CBSA3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (QyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue 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 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011eHNe U cUcTeMaTH3alHs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (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 IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3YYeHUS

05.09.2023

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTEepeoOMETpHUH: TOUYKA, IIPsAMAs,
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, H300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

12.09.2023

12.09.2023

13.09.2023

AKCHOMBI CTEPEOMETPUH U NTEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

19.09.2023

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

26.09.2023

11

N300paskeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpaiBaHue NOCTPOEHHBIX CEUYSCHUN
pa3HbBIMU [IBETaMHU

26.09.2023

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pedpa. M3o0pakeHne nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYSCHUN
pa3HbBIMU IIBETaMHU

27.09.2023

13

N306paxenue ceueHnit nupamubl, Kyda u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHums
MOJTyYEHHBIX TUIOCKOCTEH.

03.10.2023




14

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CeUeHHI
Pa3HbIMU LIBETAMU

Merton cinenoB Juisi HOCTPOCHUS CEUYCHUM

03.10.2023

15

MeTon ciie1oB JUIsl IOCTPOEHUS CEUECHUM.

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 ceueHuit B nupamue, Kyoe
o 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

10.10.2023

10.10.2023

11.10.2023

17.10.2023

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

24.10.2023

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.2023

24

AHanu3 KOHTPOJIbHOM paboThl. B3anumHoe
PacrosoKeHUe NPSMbIX B IPOCTPAHCTBE.
CkpeuuBatouuecs npsimeie. [Tpusnaku
CKPEILMBAIOIUXCS MPSMBIX.
[TapanienbHble psiMblE B TPOCTPAHCTBE

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 nepeceuenun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

07.11.2023

26

[TapamtensHOCTB TpeX NpsMbIX. Teopema
0 TPEX MapaJuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

07.11.2023

27

28

[TapannensHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

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

08.11.2023

14.11.2023




29

30

31

32

33

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

[ToHsiTHA: MapanaeaIbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajyIeNIbHOCTBIO NPSMBIX M IIIOCKOCTEH
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. CponcTaa
napajuieJenuIeaa 1 Ipu3Mbl

14.11.2023

15.11.2023

21.11.2023

21.11.2023

22.11.2023

34

[TapannensHele iockocty. [IpusHaku
MapaJUIeIbHOCTH JBYX IUIOCKOCTEN

28.11.2023

35

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

28.11.2023

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPY IEPECEUCHNH JIBYX MMAPaJUICIIbHBIX

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

05.12.2023

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

12.12.2023

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 TUIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

19.12.2023

19.12.2023

20.12.2023




46

47

[TnockocTH U IepHIeHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

[lepnienuKynsap U HAKJIOHHAS.

[TocTpoenue neprneHauKysapa u3 TOUYKU
Ha IPSIMYIO

26.12.2023

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

09.01.2024

10.01.2024

52

53

54

[Tonck nepreHIMKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYISIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

[TocTpoeHue ceuenuit kyoa, mpuU3Msl,
MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

16.01.2024

16.01.2024

17.01.2024

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

30.01.2024

30.01.2024

59

60

61

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH
CriocoObl OIyCTUTh NEPIEHANKYIISAPBI:
CUMMETPHS, CABUT TOUYKH 110
MapajuIeIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU NMPAMOH,
M3MEHEHHE PACCTOSIHUMA

31.01.2024

06.02.2024

06.02.2024

62

Kontposnbnas padota "B3zanmuoe
PacIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae"

07.02.2024

63

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHUE: yTroy MeXIy NPSIMBIMA Ha
TUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIEHOM TPEYTOJILHHUKE, TEOpeMa
KOCHHYCOB

13.02.2024

64

65

66

[ToBTOpEeHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

I'eomeTpuyeckre METObI BBIYUCICHUS
yriia MCXKAy NpsAMbIMU B MHOT'OI'paHHUKaX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

13.02.2024

14.02.2024

20.02.2024

67

[IepnenquKynspHbIE IIIOCKOCTH.
CpoiicTBa B3aMHO NMEPHEHANKYISIPHBIX

20.02.2024




68

IJIOCKOCTEH

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

21.02.2024

69

[IpsimoyronbHbIN Napauienenunes; Kyo;
MU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

27.02.2024

70

71

72

Teopema 0 1MaroHany NpPsMOYTrOJIBLHOTO
napajulesIenuIe1a u CIeCTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeZ CKpCIIUBAOIIHUEC ITPSAMBIC,

apaJiICJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKaxX

27.02.2024

28.02.2024

05.03.2024

73

[Tapa mapasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

05.03.2024

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIMBAIOIIHUMUCS MPSIMBIMHU C
ITOMOIIBIO EPIEHANKYIIIPHON INIOCKOCTH
TpéXrpaHHblli yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS

06.03.2024

12.03.2024

12.03.2024




TPEXTPAHHOTO yriia

DNeMEeHTHI CPePUIECKON TeOMETPHH:

7 reoJIe3NYECKUe JIMHUN Ha 3eMiie 13.03.2024
73 KonrponsHast padora "Yrisl u
paccrosiHus" 19.03.2024
AHaM3 KOHTPOJIBHOM pabOTHI.
79 CI/ICTeMaTI/ISaI_II/I'}'I 3HaHUM "MHOrorpaHHuK 19.03.2004
U €T0 JIEMEHTHI
20 ITupamupa. Buaer nupamua. [IpaBunsHas
nupamuaa 20.03.2024
31 [Ipusma. [IpsAmas u HAKJIOHHAS IPU3MBI.
[IpaBwiibHas nmpusma 02.04.2024
2 [Ipsimoit mapasienenuner,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 02.04.2024
23 Beinyxiible MHOrorpanHuku. Teopema
Diinepa 03.04.2024
Brinyxkiible MHOTOrpanHUKH. Teopema
84 Oiinepa. [IpaBunpHbIe U TOMYNIpaBUIbHBIE 09.04.2024
MHOTOTpaHHUKHU
85 KonTponbnas padora "MHuororpaHHuku" 09.04.2024
26 AHanu3 KOHTpoJIbHOU paboThl. [ToHsTHE
BEKTOPA Ha IIJIOCKOCTH U B IIPOCTPAHCTBE 10.04.2024
87 Cymma BEKTOPOB 16.04.2004
88 Pa3nocTh BekTOpOB 16.04.2004
89 [IpaBuno napamnenenumnena




17.04.2024

90 YMHOXEHHE BEKTOpa Ha YHCIIO
23.04.2024
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 i
BEKTOPOB, HE JISKAIUX B OJTHOU 73.04.2024
IJIOCKOCTH
92 C
KaJIsipHOE TIPOU3BEICHIE 24.04.2004
03 Brruncnenue yrina Mexxy BEeKTOpamMu B
MPOCTPAHCTBE 30.04.2024
94 IT i
pocTeiiime 3a1a4u ¢ BEKTOpaMU 30.04.2004
95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu
01.05.2024
96 IT i
pocTeiiine 3a1a4u ¢ BEKTOpaMHU 07.05.2024
97 IT i
pocTeiiime 3a1a4u ¢ BEKTOpaMU 07.05.2024
98 006006 i
0O0llIeHNE U cCUCTeMaTu3alus 3HaHUI 08.05.2004
99 0606 i
00l1lIeHHE U CUCTEeMaTU3alus 3HAaHUI 14.05.2004
100 14 0
TOTrOBasi KOHTPOJbHAs paboTa 15.05.2004
101 4
TOTOBasi KOHTPOJIbHAs paboTa 15.05.2004
102 AHanu3 KOHTPOJIbHOM pabOTHI.
O06o001IeHre U crucTeMaTU3alus 3HaHU! 21.05.2024




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara nugpoBbIe
Tema ypoka Kontposbubie IIpakruueckue bp
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 |
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 INIOCKOCTSIMU B MHOT'OTPaHHUKAX 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 Kontponbnas padota "AHamuTudeckas
reomeTpus” 04.10.2023
16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOI'PAaHHUKHU 09.10.2023
17 CeueHust MHOTOIPaHHUKOB: METO/] CJIEZIOB
P Shae 10.10.2023
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
. P P 11.10.2023
IJI0CKOCTEN
19 [TapannenbHble TpsSMbIE U TIIOCKOCTH:
NapajuleIbHbIE CEUYEHUs 16.10.2023
20 [TapanienbHble MpsIMbIE U TUIOCKOCTH:
pacuéT OTHOILIEHUHI 17.10.2023
[TapannenbHble TpsSMbIE U TIIOCKOCTH:
21 JIBI MEXKy CKPEIIUBAIOIIIMMUCS
T Ay CEPEHIHEAION 18.10.2023
MPSIMBIMA
[leprienAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApPTHBIE Maphbl
22 .
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U 23.10.2023
MPSIMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[leprienAuKyNApHBIE IPSIMBIE U
23
IIJIOCKOCTH: TEOpEMA O TPEX 24.10.2023




24

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

25.10.2023

25

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

07.11.2023

26

27

28

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

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

08.11.2023

13.11.2023

14.11.2023

29

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

15.11.2023

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

20.11.2023

21.11.2023

22.11.2023

33

CrepeomeTprdecKue 3aauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO

27.11.2023




napajjicicnuicaa

HpI/IKJIaI[Hble 3aga4u, CBA3aHHBIC C

34 0bé
BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO 78.11.2023
napajuiesienuneaa
35 O0BEM NpsAMOi TPU3MBI 29.11.2023
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
36 . .
BBIYUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI 04.12.2023
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMON MPU3MBI 05.12.2023
Brrauciienne 06EMOB Tell C TOMOIIBIO
38 onpeneneHuﬁoro uHTerpana. OobpEm 06.12.2023
HaKJIOHHOHM MPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpenenéHHoro uaTerpaita. OobéM 11.12.2003
MTAPAMU/IBI
dopmyna 06bEMa MUPaMUIBL.
4
0 OTtHoteHne 00beMOB TUPAMUJ] C OOIIUM 12.12.2003
yIIoM
dopmyna 06bEMa MUPaAMUIBL.
41
OTtHoteHne 00beMOB TUPAMU]] C OOIIUM 13.12.2003
yII0M
42 CrepeoMeTpHuyecKre 3a7jauu, CBI3aHHBIE C
00bEéMaMK HAKJIOHHOW TTPU3MBI 18.12.2023
43 CrepeomeTpuuecKue 3aJauu, CBSI3aHHbIE C
00BbEMaMH MHUPAMHUIBI 19.12.2023
44 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMN

20.12.2023




IIPpU3MbI

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

45
Ten", CBsI3aHHBIE C 00BEMOM TUPAMHUIBI 25.12.2023
46 [Tpumenenne 00bEMOB. Brruncienue
pacCTOAHUS 10 TIOCKOCTH 26.12.2023
47 Kontponbnas padota "O0bEM
MHOTOIpaHHUKa" 27.12.2023
Hunuaapuyeckas MoBEpXHOCTb,
48 0 i
o0pa3zyrolye HUIMHIPUIECKON 09.01.2024
MMOBEPXHOCTHU
Munuaap. [Ipsmoit KpyroBos HUIMHAP.
49
[lmomaae MOBEpXHOCTH HMIIMHAPA 10.01.2024
50 Konunyeckast moBepxHOCTh, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc 15.01.2024
51 CeueHue KOHYyca IIOCKOCTBIO,
MapajuIeJIbHOMN TUNIOCKOCTU OCHOBAHUS 16.01.2024
50 VYceuénnblil konyc. M3006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB 17.01.2024
[Tnomans 60KOBOI MOBEPXHOCTH U
53 .
IIOJIHOM ITOBEPXHOCTU KOHYCA 22.01.2024
[Tnomans 60KOBOI MOBEPXHOCTH U
54 .
IIOJIHOM ITOBEPXHOCTU KOHYCA 23.01.2024
CrepeomeTprieCcKHe 3a/1a4i Ha
55
JI0Ka3aTeNbCTBO U BI)IiII/ICJ'IeHI/Ie, 24.01.2004
MIOCTPOCHHUEM CEUYEeHUN IMINHJpPA, KOHYCa
CrepeoMeTpuuecKue 3ajaun Ha
56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE, 20.01.2004

MOCTPOEHUEM CEUCHUM UJINH]IPA, KOHYCa




57

58

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

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

30.01.2024

31.01.2024

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

05.02.2024

06.02.2024

07.02.2024

12.02.2024

63

64

65

66

Cummetpus cdepsl U mapa

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

CrepeoMeTpruecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MTOCTPOCHUEM UX CEYEHHH MIIOCKOCTHIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

13.02.2024

14.02.2024

19.02.2024

20.02.2024

67

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

21.02.2024




68

CTaHJapTHBIC TTOI00US

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

26.02.2024

69

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

KonTponbhas padora "Tena u
MOBEPXHOCTH BpamieHus"

27.02.2024

28.02.2024

04.03.2024

72

73

74

O0béM mumrHIpa. Teopema 06 00béMe
NPAMOTr0 UUWJIMH/IpA

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. Oobpém
KOHYyca

[Tnomaau 60KOBOM U MONTHOMN
IMOBEPXHOCTH KOHYCA

05.03.2024

06.03.2024

11.03.2024

75

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

12.03.2024

76

77

78

[Tpuknanueie 3ana4n no teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

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

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

13.03.2024

18.03.2024




79

80

81

Ten", CBsI3aHHBIE C 00BEMOM II1apa u
omaaeio cepbl. COOTHOIICHHUS] 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

19.03.2024

20.03.2024

01.04.2024

02.04.2024

82

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

03.04.2024

83

84

85

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTops! B
npocTpaHcTae”

08.04.2024

09.04.2024

10.04.2024

86

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

15.04.2024




87

B MpocTpaHcTee"

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

16.04.2024

88

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

17.04.2024

&9

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

22.04.2024

90

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

23.04.2024

91

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

24.04.2024

92

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

29.04.2024

93

WroroBas koHTpoJsIbHAs paboTa

30.04.2024




94

95

WroroBas koHTpoJIbHAs paboTa

[ToBTOpeHME, 0000IIEHNE U
CHCTEMATH3AIHs 3HAHWUI

01.05.2024

06.05.2024

96

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

07.05.2024

97

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

08.05.2024

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

13.05.2024

14.05.2024

15.05.2024

20.05.2024




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

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

21.05.2024







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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