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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIC NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NIpPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimmHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPaMHIbl U KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BImcaHHas B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢



miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mogoOusi, romoreTus. Pernenue 3amau Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHUA. lIpsMoyronpHas
cucreMa KoopauHat B nmpoctpancTBe. KoopauHate! Bekropa. Pasznoxxenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (puryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW UIECHTUYHOCTH, YBOXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIWE  MPOTHBOpEuYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinaccaoOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peleHn! 3a7a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATHACHCTBUSIHAIBEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TCOMETPUUYECKHX BEIUYUH, IMPUMEHSSI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPeoOpPa3OBBIBAT M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kinaccaoOydaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIy4YCHMUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISATh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUIYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJIbKO IIAroB pEUICHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3BIKE I'€OMETPUM, HCCIENOBATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHwme, 0606meH1:Ie U 17 5
CUCTEMAaTH3AIIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME




HOYPOUYHOE IINTAHUPOBAHHUE 10 KUIACC
No Temaypoka KosmvecrBoyacos Jlara DJIeKTpOHHbIe Hu(pPOBbIE
w/n Bce Kourpoanusr  IIpakrnyeckue S — o0pasoBaTe/ibHbIE
ro e padoThbl padoThI pecypcnl

OcHoBHbBIE TpaBUIIa U300pAKEHUS HA PUCYHKE

1 IJIOCKOCTH, NapaJIJIENIbHBIX MPSIMBIX (OTPE3KOB), 1 7.09 (y)
CEpEIUHBI OTPE3Ka
ITonsTHs cTepeoMeTpun: TOUKA, IpsiMasi, INIOCKOCTb,

5 npocTpancTBo. OCHOBHBIE ITpaBUIIa H300paKEHUS HA 1 8.09 (6
PUCYHKE IIJIOCKOCTH, ITAPAJUIEIIBHBIX IPSAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: NEepeceKaromuecs MIOCKOCTH,

3 epeceKaroIuecs npsimas 1 IIOCKOCTE; 1 8.09 (6)
IIOJIyIIPOCTPAHCTBO
[TonsTHs: nepecekaromuecs MIOCKOCTH,

4 nepeceKaromuecs npsmas U njIOCKOCTh; 1 15.09 (6)
MIOJIYIIPOCTPAHCTBO
MHororpaHHuKy, U300pa’keHUE MPOCTEUIITNX

5 IIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 1 15. 09 (6)
00BEKTOB
MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX

6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX 1 14.09 (y)
00BEKTOB

7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUSA U3 HUX 22.09
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUSA U3 HUX 22.09
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIIECICTBUS U3 HUX.

9 Crioco0bl 3a1aHusI IPSMBIX M TUNTIOCKOCTEHN B 1 29.09
npoctpancTBe. O603HaUEHUS IPSIMBIX U TUIOCKOCTEH
N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBl,

10 KOTOpBIE MPOXOAT yepe3 ux péopa. M3obpaxenue 1 29.09 (6)
IIEPECEYCHUS TIOTYYEHHBIX TUNIOCKOCTEH.




11

12

13

14

PackpaivBanye mocTpOEHHBIX CEYEHUM pa3HBIMU
1[BETaMU

N306paxenune cedyeHuit nupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. M3obdpakenue
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEYEHUI pa3HBIMU
LBETaMH

N306paxeHune cedyeHuit nupamMuabl, Kyoa v MpU3Msl,
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. M3obdpakenue
nepeceyeHus MOJyYEHHBIX TIOCKOCTEH.
PackpammBanuie mocTpOSHHBIX CEYECHUI pa3HBIMU
[BETAMH

N3o06paxeHune cedyeHunit mupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. Mzobdpakenue
nepeceyeHus MOJyYEHHBIX TIIOCKOCTEH.
PackpamBanue nocTpOEHHBIX CEYEHUIN Pa3HbIMHU
[BETaMH

Merton cIeaoB oA MMOCTPOCHUMA CEe4YECHUI

15

16

17

Merton cnenoB aiis mocTpoeHus ceuenuid. CBoiicTBa
IIEPECEUECHUH NPSMBIX U IUNIOCKOCTEN

Merton cienos uist NocTpoeHus ceueHuil. CBolicTBa
[IEPECCYCHU N NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha p€opax. CozaHne BEIHOCHBIX YepTexel u
3aIKUCh 11aroB IIOCTPOEHUs

18

[TocTpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha pEbpax. Co3manne BEIHOCHBIX YePTEKEH U
3alKUCh IIArOB MOCTPOEHUS

19

[TocTpoenue ceueHuit B nupamuse, Kyoe 1o Tpém
TouykaM Ha pEopax. Co3manne BEIHOCHBIX YePTEKEH U
3alACh NIaroB IOCTPOEHUS




20

21

22

[TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém
Toukam Ha pEOpax. Co3naHune BHIHOCHBIX YEpTEXel u
3aMuCh MIaroB MOCTPOCHUS

[ToBTOpenue mianumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

IToBropenue manumerpun: Teopema Menenas.
PacueTs! B ceueHMsIX Ha BBIHOCHBIX YepTexkKax.
HcTtopus pa3BUTHS IUIAHUMETPUH U CTEPEOMETPHU

21.09.(y)

28.09(y)

23

24

25

26

27

KonTponbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

BsaumHoe pacronoxkeHue npsiMbIx B IPOCTPAHCTBE.
CkpemuBatoniuecs npsimeie. [Ipusnaku
cKpenuBaromuxcs npsmMeix. [lapamiensHueie npsiMbie B
IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUH U €IUHCTBEHHOCTH
IIPSAMOY NapaAJIJIENIbHON JaHHOM NPSAMOMU, IPOXOASAILEH
4yepes3 TOYKY ITPOCTPAHCTBA U HE JIeXKallled Ha JaHHOU
npsMoi. JlemMma o nepecedeHny napauiesIbHbIX
MIPSAMBIX ITIOCKOCTBIO

[TapamtensHOCTB TpexX NpsMBIX. TeopeMa o TpEX
NapajuleIbHbIX MPSAMBIX. TeopeMa 0 CKpelUBarOIINXCs
MPSIMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajieIbHOro MPOeKTHpoBaHus. M3o0paxenue
pasHbIX (Uryp B mapaienbHON NPOEeKIUU

13.10(6)

12.10 (y)

13.10(6)

19.10 (y)

28

[leHTpanbsHas NpoeKUUsA. YTOI C COHAIIPaBICHHBIMU
CTOPOHAMU. YTOJ MEXAY IPSIMBIMHU

27.10(6)

29

3amauun Ha JJ0Ka3aTeNbCTBO U UCCIICIOBAHHUE,
CBSI3aHHBIE C PACITOJIOKEHUEM TIPSIMBIX B
MPOCTPAHCTBE

27.10(6)




30

31

32

[ToHsTHSA: MapaNIeaIbHOCTh MPSIMOM U TIJIOCKOCTH B
npoctpanctse. [Ipu3Hak napamieabHOCTH IPSIMOU U
mockocTy. CBOMCTBA MapajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MapallIeIbHOCTHIO
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTEeXKe U MapauIeTbHOrO IPYyron
npsmoii. Pacu€r oTHoImeHui

20.10 (6)

26.10 (y)

33

[TapannenpHas npoekuus, IPUMEHEHUE IS
IIOCTPOEHHUS CEYEHUH Ky0a U napajuiesenune/a.
CBoiicTBa napajuiesienune1a u Npu3Mbl

34

35

36

37

38

[TapannenpHbie muockoctu. Ipuznaku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 mapajIeIbHOCTU U €IUHCTBEHHOCTH
MIJIOCKOCTH, MMPOXOSLIEH Yepe3 TOUKY, HE
MIPUHAUISKALYIO TaHHOU INTIOCKOCTH U CIIEJICTBUS U3
Heé

CaolicTBa napaienbHbIX INIOCKOCTEN: TEOpEMA O
MapaJuIEIbHOCTH MPSAMBIX IIOJIYYEHHBIX IIPH
[IEPECCUYCHNH IBYX MapaAJIIEIbHBIX IIIOCKOCTEH
TpeThen

CBoiicTBa mapaysienbHbIX MIIOCKOCTEN: 00 OTpe3Kax
MapaJuIECIbHBIX MIPSAMBIX, 3aKII0OYEHHBIX MEKIY
NapaJuIeIbHBIMU IUIOCKOCTAMM; O IIEPECCYCHUN
IIPSIMOM C IBYMsI ITApajuICIIbHBIMU IIJIOCKOCTSMU

[ToBTopenue: Teopema [Inudaropa Ha MIOCKOCTH

3.10(6)

3.10(6)

10.11(6)

10(11)

39

[ToBTOpEHME: TPUTOHOMETPHUS MPAMOYTOIBHOTO
TpEeYrojbHUKa

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapajuIesenumea




Brruncnenue JIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM

41 napasuiesienuIe e

4 [TepnieHAMKYASAPHOCTD NMPSAMO U T10CKOCTH. [IpHu3Hak
NEePIEHAUKYJIIPHOCTH MIPSIMOM U IIIOCKOCTH

43 [IepneHquKyISApHOCTD NPSAMOM U TUI0CKOCTH. [Ipu3Hak
NEPIEHIUKYJIIPHOCTH IPSIMON U TUNIOCKOCTH
Teopema o0 CyliecTBOBaHUM U €IMHCTBEHHOCTH

44 IPSMOH, IPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU

45 ITnockocTy U neprneHAUKYJIIpHbIE UM IPSIMbIC B
MHOTI'OI'paHHHMKaX

46 [1nockoCcTH ¥ IEpIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAX

47 [lepnienaukynsap u HakinoHHas. [loctpoenue
MEPIEeHIUKYJIApA U3 TOUKU Ha MPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmas u
oOpartHas)

50 Teopema o Tpéx nmeprneHAuKyIapax (npsamas u
oOparHas)

51 VYroa Mexay CKpelUBaroIMMHCS IPSIMBIMU

59 [Touck neprneHANKYASIPHBIX MPSAMBIX C ITOMOILBIO
MEePIEeHIUKYISAPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [Toctpoenue ceuenuii kyda, MpU3Mbl, TPABUIILHOM
MUPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH

55 [TocTpoenue ceuenuit kyoa, IpU3MBbI, IPABUILHON
MUPaMU/IbI C TOMOIBIO OPTOrOHAJIBHON MPOEKIIUU

56 CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO




mIockocTH. [InockocT cummeTpuii B
MHOTOTpaHHUKAX

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH

> KAaK CIIEZICTBHE CUMMETPHH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pac4€r paccTosiHuil OT
TOYKH J10 INIOCKOCTH

59 [IpaBuibHbIE MHOTOTpaHHUKH. PacdyéT paccTosiHuii ot
TOYKH J10 IUIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHAUKYIISAPbI: CHMMETPUS,
CZIBUT TOUKH I10 NTapaJIJIEIbHON NPSMOM

61 CaBur no HenapaienbHON IPSIMON, U3MEHEHUE
paccTosHui

62 KontposbHas pabora "B3anuMHOe pacrosoxeHue
MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEHME: Yroa MeXAy NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIMBAIOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIUNCICHUS YTIIa MEXKIY
MPsIMBIMUA B MHOTOTpaHHHKaX

66 JAByrpanHbIil yroi. CBOMCTBO JIMHENHBIX YIJIOB
IBYTPAHHOIO yIJa

67 [TepnenaukynspHsle 10ckocTH. CBONCTBA B3aUMHO
MEePIEeHIUKYISAPHBIX TIOCKOCTEN
[Ipu3Hak nepneHMKyJIIpHOCTH IIJIOCKOCTEHN; TeopeMa

68 O IPSIMOM NepecEeUeHMs IBYX MIIOCKOCTEMN
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69 Hp&IVMOYTOJIBHHﬁ napaienenurnes; Kyo; u3sMepeHus,
CBOMCTBA MIPSMOYTOJILHOTO MapaJljiesienuneaa

70 Teopema o auaroHaIu IPSIMOYTOJIBLHOTO




napajuieJienuIe/ia u CIeICTBUE U3 Hee

CrepeomeTprueckue 1 MpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aHMHBIM PACIIOJIOKEHUEM NPAMBIX U
IJIOCKOCTH
IToBTOpEHME: CKpEIMBAIOIIUEC IIPSIMBIE,

72 NapaJuleIbHbIEC INIOCKOCTU B CTAaHIAPTHBIX
MHOI'OIPaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPELIMBAIOIINXCA NPSMBIX, PACCTOSIHUE MEXIY
CKPEILMBAIOINUMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUIX

74 PaccTosiHMe OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

75 Brrunciienne pacCTosTHUN MEXAY CKPEIIMBAOIIUMHUCS
IPSIMBIMU C IIOMOILBIO NEPIIEHAUKYIISIPHON TNIOCKOCTH
TpéxrpaHHslil yroj, HEpaBeHCTBA I TPEXTPAHHBIX

76 yrioB. Teopema Ilugaropa, Teopembl KOCUHYCOB U
CHHYCOB JIJIs1 TPEXTPAHHOTO YIJja

77 DneMeHTHl cpepruuecKoi reoOMeTpUH: reoe3NUeCKue
JIMHUU Ha 3emiie

78 KonTponbHas padota "Yrisl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €To
JJIEMEHTHI"

80 [Tupamuna. Bunsl nupamup. [paBunbHas nupamuaa

81 [Ipusma. [Ipsmas u HaknoHHAas npusMel. [IpaBunbHas
pu3Ma

82 [IpsiMo#t napaienenunen, npsMoyroJbHbIN
napaiesienumnes, Kyo

83 Brinyxkiible MHOrorpasHuku. Teopema Dinepa

84 Brinmykibsie MHOTOrpaHHHUKU. TeopeMa Diiepa.

[IpaBuiibHbBIE U ONYPABUIILHBIE MHOTOIPAaHHUKHU




85 Kontponbnas padota "MHororpanHuku” 1
86 [ToHATHE BEKTOPA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHOCTH BEKTOpPOB 1
89 [TpaBwiio mapamenenurena 1
90 YMHOXEHUE BEKTOpaHa YHCIIO 1
01 Paznoxenue BeKTvopa 1o 6a3ucy TpEx BEKTOPOB, HE 1
JIeKAIIUX B OTHOM TUIOCKOCTH
92 CkansipHoe pou3BeJIeHUE 1
93 Brraucrienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o0061eHre 1 cucTeMaTu3alus 3HaHu| 1
99 O06o0061eHre 1 cucTeMaTu3alus 3HaHu| 1
100 Hrorosast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0o001IeHre U cHCTeMaTH3allus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnuecrBouacos Jara
Ne JIeKTPOHHBbIE HU(PPOBHIE
Temaypoka Bcer  KoHTpoabH IIpakTHYeckue H3Yy'YeHH
n/n oOpa3oBaTe/ibHbIE pecypchl
0 ble padoThI padoTshI A
1 [ToBTOpenue temsl "KoopauHarsl BEKTOpa Ha 1
MJIOCKOCTH M B IIPOCTPaHCTBE"
5 [ToBTOpenue temsl "CkansipHOe TPOU3BEACHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsbl "Bbryucienne yria Mexmay 1
BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHeHHE MPAMON, IPOXOSILIEH 1
yepe3 ABE TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax
6 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUPOBAHKE
10 AHaIUTHYECKHE METO/IBI pacuéTa yriia Mexmay 1
IPSIMBIMU B MHOTOTpaHHHMKaX
11 AHaIUTHYECKHE METO/IBI pacuéTa yriia Mexmay 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAxX
12 ®dopmysa pacCTOSHHS OT TOYKH 10 INIOCKOCTHU B 1

KOOpJIMHATAX




Haxoxaenne paccTosiHui OT TOUKHU 10 TIIIOCKOCTH B

13 Kyoe

14 HaxoxaeHne paccTosiHui OT TOUKHU 10 TIIIOCKOCTH B
IIPaBUJIbHOM IIUPAMUJIC

15 KoHTponbHaspaboTa "AHanmuTuueckasreomerpus" 3.10.24

16 CeueHUSIMHOTOTPAHHUKOB:
CTaHJapPTHHIEMHOTOTPAaHHUKH

17 CeueHUSIMHOTOTPAaHHUKOB: METO/ICIIE/IOB

18 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH,
nepecedeH sl MPSMBIX U IITOCKOCTEN

19 [TapannenbHble NpsMbIE U IIOCKOCTH: MapaielbHbIe
ceueHus

20 [TapannenbHble NPSMBIEC U TIOCKOCTH: PacyET
OTHOULIEHUN

21 [TapasnnenbHble NPsMBIE U TIOCKOCTH: YIJIbI MEXKIY
CKPELIMBAIOIIMMUCS TPSIMbIMU
[TepnienquKkymnsipHBIC IPSIMBIE U TUIOCKOCTH:

22 CTaHJapTHBIC TTAPhI MEPIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUY MHOTOTPAHHUKOB

93 [lepnieHauKynsIpHBIE IPSMBIE U TUIOCKOCTU: TEOpEMa O
TpeX MEePIEeHIUKYIsIpax

24 [lepnieHquKynsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYHCIICHUS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIOMIAN MHOTOYTOJIbHUKOB, (hOPMYJIbI
JUTS TUTOTIA/IeH, cooOpaxkeHus o 100us

26 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYITBI
JUIS TUTOIAeH, COOOpaKeHHs o100

27 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJILHUKOB, (DOPMYITHI




JUTSE TITOMA/ICH, COOOpaKeHHsI TOA00MS

[Tnomaau ce4eHnii MHOTOTPaHHUKOB: TUIOMIATH

28 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomany ceyeHnit MHOTOTPaAaHHUKOB: TIOIIAIU

29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
nmonoous

30 KonTponbnas pabota "[loBTOpeHrE: MHOTOTPAHHUKH, 17.10
CEYEHHUS] MHOTOI'PaHHHUKOB"

31 O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napasuiejenumnena

32 3agauun 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o
TPUCEKIUH yTiia

33 CrepeoMeTrpuueckre 3aJauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJILHOTO Tapajuiesienuieia

34 [IpuknanHbie 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa MPSAMOYTOJILHOTO Mapaljiesienuneaa

35 OO0BEMIPAMOUTIPU3MBI

36 CrepeoMeTpHuuecKre 3aJjauu, CBI3aHHBIE C
BBIYMCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknanHble 3a1a4M, CBsI3aHHBIE C 00BEMOM TIPSIMOM
TIPU3MBI

38 Brruncnenue 06EMOB Tell € TOMOIIBIO
omnpenenéHHoro uHTerpana. OObEMHAKIOHHONTIPU3MBI

39 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uurerpaita. OobEMIUpamMu bl

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE 00BEMOB

UpamMu;] C OOIIMM YTIJIOM




®opmyna o6bpéMa mupamuibl. OTHOIIEHHE 00BEMOB

41
UpaMu;] C OOIIUM YIJIOM

42 CrepeoMeTpHUueCKUe 33]a4H, CBSI3aHHbBIE C 00bEMaMuU
HAKJIOHHOU IPU3MBI

43 CrepeomMeTpHUeCKHUE 3a]1a4H, CBSI3aHHBIC C 00BbEMaMHU
MUPaMUIbI

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI

45 [Ipuknanueie 3anaun no teme "OO0bEMBI TET",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [IpumeHenne 00bEMOB. BrrunciaeHue paccTossHus 10
IJIOCKOCTH

47 KonTtponsHas padora "O0bpéM MHOTOrpaHHHUKA" 12.12.24

WIMHAPUYECKAsl TOBEPXHOCTh, 00Pa3yIOIINe

48 H P . P » OOPa3YIO 16.12.24

HAJTUHAPUYECKON MTOBEPXHOCTH
wnuaap. Ipsamoit kpyrosou munuaap. Ilnomans

49 Hwmmmp. Tlp byr P 19.12.24
MOBEPXHOCTU LUIUHIPA

50 Konnueckast noBepXxHOCTh, 00pa3yroniye KOHUYECKOM 23.12.24
noBepxuHoctu. Konyc T
CeueHue KOHYyca IIOCKOCThIO, TapaJlJIEIbHOU

51 26.12.24.
MJIOCKOCTH OCHOBAHUS
VYceu€nnsiii konyc. M3o00pakeHrne KOHYCOB U

52 ) Y P Y 26.12.24
YCEUEHHBIX KOHYCOB
ITimomiame OOKOBOI MOBEPXHOCTH U IIOJITHOMN

53 P 13.01.25
MOBEPXHOCTH KOHYyCa
[Tnomans OOKOBOI MOBEPXHOCTH U ITOJTHON

54 P 16.01.25
MOBEPXHOCTU KOHYCa

55 CrepeomeTpryuecKue 3aJja4M Ha I0KAa3aTEIbCTBO U 16.01.25.




BBIYHCIICHUE, TOCTPOCHUEM CEYEHUN UIMHAPA,
KOHYcCa

CTepeOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha A0Ka3aTCJIbCTBO U

56 BBIYKCIICHHUE, IOCTPOCHUEM CEYEHUN LUIUHAPA, 20.01.25.
KOHyca

57 HpI/IKJ'IaI[HBIC 3aJ1a4M, CBSI3aHHbBIEC C WINHIPOM 23.01.25.

58 [IpukitagHble 3aa4n, CBSI3aHHBIE C LIWIHHIPOM 23.03.25

59 Cdepa u map 27.01.25
[Tepeceuenue cdeprl u mapa ¢ WIOCKoCcThi0. Kacanue

60 mapa u cepbl IIOCKOCThIO. By n n300pakeHue 30.01.25
niapa
[Tepeceuenue cdephl u mapa ¢ mWIOCKocThi0. Kacanme

61 nrapa u cepsl II0ckocTh0. Bun u n3o0pakenue 30.01.25
nrapa

62 VYpaenaenue chepsl. [Lomane chepsl u e€ gacrei 3.02.25

63 Cummerpus chepsl 1 mapa 6.02.25
CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U

64 BBIUMCJIEHHE, CBA3AHHBIE CO CPEpOll U 1IapoM, 6.02.25
MOCTPOECHUEM UX CEYEHUH MIO0CKOCTHIO
CrepeoMeTpHuueckre 3aJaui Ha JOKa3aTeIbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO chepoit U mapom, 10.02.25
MOCTPOCHUEM UX CEYEHUH IMIIO0CKOCTHIO

66 [Ipuxiaanble 3a1a4u, CBsI3aHHbIE CO c(hepoit U 1apoM 10.02.25

67 [ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH, BHIYMCICHUS 13.02.25
B OKPYKHOCTH, CTaHJapTHBIE OA00MS

68 Paznuunble KOMOMHAIMY TEJ BpaIIeHUs U 17.02.25
MHOT'OTPaHHUKOB

69 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpamieHus " 17.02.25




70 3anauu o reme "Tena v MOBEpXHOCTH BpalieHus" 20.02.25

7 KOHTpOJ‘IBI:'IaH pabota "Tena 1 MOBEpXHOCTH 702,25
BpaleHus

79 O06BeEm muuHapa. Teopema 06 00bEME MPSMOTO 03.03.25
HUIMH]Ipa

73 Brraucnenue 065EMOB Tell C TOMOIIBIO 06.03.25
onpeaenénHoro uarerpaita. O0bpEM KoHyca

74 [Tnomaan 60k0BOM U MOTHON MOBEPXHOCTH KOHYCA 06.03.25

75 CTCpCOMeTpI/I‘{eCKIfe 3aJ1a4M, CBA3aHHbIE C 13.03.95
BBIUKCJICHHEM 00BEMOB IIIIMHIpPA, KOHYCA

76 HpHKJIazIHHev:«xaﬂath 1o Teme "OO0BEMBI U TUIOIIAAN 13.03.25
MOBEPXHOCTEN Tel
O06béMm 1mapa u mapoBoro cexkropa. Teopema 00

77 o0béMe mapa. Ilnomans chepsl. CrepeomeTprueckue 17.03.95
3a/1a4yM, CBSI3aHHbIE C BBIYUCIEHHEM O0BEMOB 11apa,
IIApOBOT'O CErMEHTA U IIapOBOr0 CEKTOPa
[Ipuknanneie 3aaauu o Teme "OO0bEMBI TET",

78 CBsI3aHHBIE C 00BEMOM IIapa U TIOUIAAbI0 cephl. 50.03.25
COOTHOIIEHUS MEXy TUIONIAAsIMU TTIOBEPXHOCTEN U
00BEMaMHU TTOJOOHBIX TEI
[TonoOHEbIe Tena B mpocTpaHcTBe. M3mMeHenue o6béma

79 npu nogo6un. CrepeoMeTpuyeckue 3aaauu,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB TeIl U TUIOIIA e
ITOBEPXHOCTEN

80 Kontponbnas padota "[1nomanm moBepXHOCTH U 90.03.25
00BEMBI KpyTJIbIX Ten"

81 JBuxenus npoctpancTBa. OtoOpakenus. J[BrkeHus u 3.04.25
paBeHCTBO puryp. OOmIMEe CBONCTBA IBMKESHUM

82 Bunbl nBrkeHunil: napauienbHblii IEPEHOC, 3.04.25




LHEHTpaJIbHAasi CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSMOi

83
84

[IpeobpazoBanus nmomobwus. [Ipsmas u cepa Ditnepa

FCOMeTpI/I‘ICCKI/Ie 3aaa4d Ha IPUMCHCHHUEC IBUKCHU A

7.04.25
10.04.25

85

86

87

KonTponsHas padora "BekTopsl B mpocTpancTse”

O6o06matomee moBTopeHue 11 MOHATHI B METOI0B
kypca reomerpun 10—11 knaccoB, cucremMaru3anus
3HaHuil: "llapaienbHOCTh NPSIMBIX U MJIOCKOCTEHN B
npocTtpaHcTse”

O6o06matomiee moBTopeHue 11 MOHATHI B METOI0B

Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuil: "BekTopsl B mpocTpaHcTre"

17.04.25

88

O6o6mraromee nopropenue 11 MOHITHIA U METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTu3amms
3HaHM: "BekTopsl B mpocTpaHcTBE"

89

90

91

92

O6o0matomiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometpun 10—11 kaccoB, cucremaTu3amms
3HaHui: "OO0beM MHOTOTpaHHUKA"

O6o6mmaromiee nopropenue 11 moHSATHI U METOZOB
Kypca reomerpun 10—11 kmaccoB, cucremaTu3amms
3HaHui: "OO0beM MHOTOTpaHHUKA"

O6o6maromiee nopropenue 11 mOHITHIA U METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTu3anus

3Hanuil: "Ilnomaan noBepXHOCTH U 00BEMBI KPYTJIIBIX

"

TCI

O6o6maromee nopropenue 11 moHITHII 1 METOIOB
Kypca reomerpun 10—11 knacco, cucremaTu3anus

3Hanuil: "Ilnomaan noBepxXHOCTH U 00BEMBI KPYTIIBIX

"

TCJI




93 Wrorosas koHTpoJsibHas paboTa

94 HroroBast kKoHTpoIbHAs paboTa

95 [ToBTOpEeHUE, 0600IICHNE U CHCTEMAaTU3allusl 3HAHUN

Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
96 B Pa3BUTHUU COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Uil

Hcropus pa3BuTus CTEpEOMETPUH KaK HAYKH U €€ poJib
97 B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTepeoOMETPUH KaK HAyKH U €€ poJib

98 B Pa3BUTHUH COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBIOTCPHBIX TCXHOJIOI! ni

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJIb
99 B Pa3BUTHUU COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH H €€ pOib
100 B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3BuTus CTEpeOMETPUH KaK HAyKH U €€ poJib
101 B Pa3BUTHHU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U e€ POJib

102 B Pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102










