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1. [TosicHUTEIbLHAA 3aAIMCKA

[IpeameTrom wu3ydeHUss B paMKaxX HACTOSAIIET0 Kypca SBISIOTCS BOINPOCHI  TEOPUHU
JUCKPETHBIX TPYNI JABM)KEHUN IJIOCKOCTH M MX MPWIOKEHUH B MPHUKIATHOM HCKYCCTBE, a
TaK¥kKe 9JIeMEHTHl C(EepHUYecKOil T'eOMETpUM M  HEKOTOpble BOMPOCH T€OMETPHUYECKOIO
MOJIETTUPOBAHUSI.

Pabouast mporpamMmma AMCITUIUIMHBI COCTaBJICHa Ha OCHOBE ydeOHoro rurana 44.03.05
«[lemarormueckoe oOpa3oBanume(Cc JAByMsS NOPOQHMISAMH TOATOTOBKH)» IO  TPOPHUITIO
«Matematukay, «®Pusuka» 2022 roga Hayana IOArOTOBKHU.

[Ipu peanuzanum 00pa3oBaTENbHONM MPOTrpaMMbl YHUBEPCUTET BIIPABE IPUMEHATH
JTUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTUH.

2. IlepeyeHb NJAHMPYEMBIX Pe3yJbTATOB OOy4YeHHSl MO AHCHHUILIMHE (MOAYJII0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pPe3yJIbTaTaMU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl
2.1. leap TUCHUILIHHBI

Lenpro AMCUUIIITUHBI «DJIEMEHTBI HATJISIIHOM Te€OMETPUN» ABIIAETCA(DOPMUPOBAHUE
poeCCHOHAIBHON KOMIIETEHTHOCTH OYAYIUX YYUTEICH MaTeMaTHKU

B 00J1acTH cojiepKaHusl 00pa30BaTENIbHBIX MPOrPaMM U METOAOB HX peallu3alluu TpH
00y4eHHUH TEeOMETPUU Ha OCHOBE IIMPOKOTO HCIOJIB30BAaHUSl HATJISIHOCTU U
a0CTPaKTHOCTH F€OMETPUUECKUX TIOHATUN U JIEAYKTUBHON CTPOTOCTH BBHIBOJIOB T€OMETPUHU.
2.2. 3agaun JTHCHHUILINHDI

- 000raTUTh MPEACTABICHUS M COBEPIICHCTBOBATH 3HAHUS, YMEHHUS U HABBIKU CTYJECHTOB

B 00JIaCTH TEOPUH JIBHXKEHUM TIJIOCKOCTH, TEOPUH TPYIII, TEOPUH HECBKINUIOBBIX TEOMETPUIA:
- PaCCMOTPETh AJIEMEHTHI TEOPUHU KPUCTAIUIOTPaGUUISCKUX TPYIII;

- H3Yy4YUTh HEKOTOPBIE (PaKThI C(HePHUICCKON TeOMETPHUN;

-[I03HAKOMHUTH C IPWIOKEHUSIMH T PepeHIHaTBHON TeOMETPUH K PEIICHUIO  3a7a4
BBIYMCIINTEIILHON T€OMETPUH;

- pacCMOTPETh HEKOTOPBIE BOIIPOCHI 00IIEH TOMOJIOTUH U TEOPHUH MHOT000pa3uii.
2.3. 3HaHus u ymeHus odyuarouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHHUILUIUHBI «JJIeMeHThl HATJISIAHOM reoMeTpun»

[Ipouiecc w3y4yeHHs] AMCHMIUIMHBI HalpaBieH Ha (OPMUPOBAHUE CIEAYIOUINX
KOMIIETEHIINN:

B pe3yJibrare uzydeHust IMCHUILITMHBI «JJIeMEHThI HATJISIHOW reoMeTpHID) Koner
CTY/IEHT J0JIKeH 00/1a1aTh CJIeAYIOIMH KOMITeTeHIIMAMM: qmpMpreMHuX

KOMIIeTeHIUI
YuauBepcanbubie komnerenuun (YK)
Crioco0eH oCyIIecTBIATh MOUCK, KPUTHUECKH aHAIM3 U CUHTE3 YEK-1
uH(pOpMaIUHU, TPUMEHSATh CHCTEMHBIHN MOAXO0/ JUIS PEIICHUS TOCTAaBICHHBIX
3ajad.

MK-1

Ipodeccnonanbubie komnereHuun (1K)
Cnocoben OCBaMBaTh U HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUS u
MPAKTUYECKHE YMEHUs W HABBIKM B MPEAMETHON OONACTH TpPH PElIeHUN




npo(hecCHOHANBHBIX 3a]1ay.

NHauKaTOpPBI 10CTHKEHUS KOMIIeTEeHIN

Kox n
HAaMMEHOBAHUE
YHUBEPCAIbHON
KOMIIETEHIIUU

KOII U HAMMCHOBAHUC MHAUKATOPA JOCTUKCHHUA yHHBCpCﬁJIBHOﬁ
KOMIICTCHIIUHN

VYK-1.Crnocoben
OCYIIECTBIISTh
TTOMCK,
KPUTHYECKUI
aHallu3 M CHUHTE3
uHpopManuy,
MIPUMEHSATD
CHUCTEMHBIA ITOAXOJ

YK-1.1.  JleMoHCTpHpYyeT 3HaHHE OCOOCHHOCTEH  CHUCTEMHOrO U
KPUTHYECKOT'O MBIIICHHS, apTyMEHTHPOBAHHO (JOPMHUPYET COOCTBEHHOE
CYXJIEHHE U OLIEHKY HH(pOpMaLUU, IPUHUMAET 0OOCHOBAaHHOE PEIIECHUE.

VYK-1.2. Ilpumensier yorudeckue GopMbl M MPOIEAYPHI , CIOCOOEH K
pedyiekCMM 1O TOBOXYy COOCTBEHHOH UM UYyKOH  MBICIUTEIHHOM
JeSITeITbHOCTH.

YK-1.3. Ananusupyer UCTOUHUKU MH(POPMALIUU C LIEIbI0 BBIBICHUS X
IIPOTUBOPEYUIN U MOUCKA JTOCTOBEPHBIX CYKICHUN

TUIst perteHus

MIOCTABJICHHBIX

3aa4

Kon u | Kom ¥ HauMeHOBaHHWE WHIUKATOpa IOCTHOKEHHS MpodecCHOHATBHON

HAMMEHOBAaHUE KOMIICTCHIMH

npoQeCcCHOHAILHON

KOMIIETCHIIUU

IIK-1.Cnocoben IIK-1.1. 3HaeT CcTPYKTYpy, COCTaB M JUAAKTHUECKHE  EIUHUIIBI

OCBaMBATH U | TpeIMeTHOM 061acTH (MIpernogaBaeMoro mpeaMeTa).

UCIIOJIb30BaTh

T — IK-1.2. YMeer OCyIIECTBIATh OTOOP CONEpKaHUs s €r0 pealu3allii B
Ppa3mMYHBIX opMax 00ydeHust B cooTBeTCTBHM € TpeboBaHusmu PI'OC OO.

3HaHUS u

IIPaKTHICCKHUE MK-1.3. [leMoHCTpHpYeT yMeHHE pa3padaThiBaTh pPa3IUYHbIE (HOPMBI

YMEHHSI ¥ HaBBIKU
B IPEAMETHOU
o0mnactu npu
pelIeHun
npodeccuoHaNbHBIX
3a71a4

y4EOHBIX 3aHATHH , NPUMEHSATb METOJbl, MPUEMBI
oOyueHus , B TOM uncie HH(OOpPMALUOHHBIE.

N TCXHOJIOTHH

3. MecTo AMCHUILTHHBI (MOYJIsI) B CTPYKTYype 00pa30BaTe/bHOM MPOrpaMMbl

ZII/ICIII/IHJ'II/IHa «DJIEMEHTHI HaFHﬂJIHOﬁ T'COMCTPUHN» OTHOCHTCA K YacCTH, d)ODMPI[)VGMOfI

y4JacTHUKaMy 00pa3oBaTebHBIX OTHOIIEHHH 0Opa3oBatenbHO# nporpammsl (b1.B./1B.03.02).

HporpaMMa KypcCa npeamnojiaracT HaJinuue y CTYACHTOB 3HAHUH 110 TUCIHUILIMHAM:

«Anrebpay, «'eomerpus», «MareMaTHYeCKH aHATTU3Y.

I[I/ICLII/IHJ'II/IHBI, JJIL U3YYCHUS KOTOPBIX HCO6X0,[[I/IMBI 3HAaHUA JAHHOTO Kypca:




HCKOTOPLIC JUCIHUIIINHBI 11O BI:I60py CTyJICHTA B obactu HpHKHaI[HOﬁ MaTE€MaTUuKU, MCTOJUKHU
npenoaaBaHysl MaTEMAaTUKH B IIKOJIC U AP.

4. CTpyKTYypa M coJep:KaHue TUCHUILIMHBI

Bunpl yueOHBIX 3aHATHI
No Paznen/rema Bcero | KonrakTtHas pabora (ay.) =
/T Jac. =
Jlexknuu JI3 113 CPC S =
> =
o € =
3 & £
) = 0
3 g E
@) = s
Pazoen 1.
Cummempusn opHameHmos 8 36 |12 - 12 12
1. Tewma 1. JIBu>KeHUSs TNIOCKOCTH 9 3 - 4 2
2. Tema 2. TodyeuHbl€ CUCTEMBI.
JInHeliHbIE OpHAMEHTHI 10 4 ) 2 4
3. Tema 3. IInockue
KpHCTALIOrpaduueCcKu
P padpiriccrite 17 |5 i 6 6
TPYIIIBI
Pazoen 2.9nemenmaot 8 20 |6 - 6 8
chepuueckoii zeomempuu
4. | Tema 4.T'eomerpus Ha chepe 4 |2 - - 2
5. Tema 5. Metpuueckue 16 |4 - 6 6
COOTHOIIICHUS B
cepruecKux TpeyrojbHUKax
Pazoen3. dnemenmuol 8 26 |8 - 10 8
6bIUUCTIUMEIbHOU
2eomempuu
6. Tewma 6. ['magkue KpuBbIC C 10 4 - 4 2
BBIYHUCIIMTEILHOU TOYKH
3peHus
7. Tema 7. HekoTopsie MoaX0/bl 16 4 - 6 6
K IPOCKTUPOBAHHUIO KPUBBIX
Pa3zoend. Inemenmot 26 10 - 8 8
mononozuu




Tema 8. Tononornueckue 14 6 - 4 4
MIPOCTPAHCTBA U OTOOPAXKECHUS

Tema 9. MHoOr0OOpa3us 12 4 - 4 4

IIpomeskyTouHas
arrecTaums—

3a4yer

Hroro 108 36 - 36 36

4.2. Cogepxxanmne TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3esiam)

Jleknuu

Pazoen 1. Cummempus opramenmog
Tema 1. JIBusKeHHS ILIOCKOCTH

I'pynna nBukeHUi IIIOCKOCTH M ee moArpymnmnbl. Knaccupukanus IBHKEHUH IUIOCKOCTH.
PasnoskeHnne nBUKEHUS IIJIOCKOCTH B IPOU3BEIEHUE OCEBBIX CUMMETPUI.

I'pynna noxcranoBok. OnpeneneHue U MPUMEPh TPYIIbI CHMMETPUN  TUIOCKOHN (UTYPEHIL.
['pynmna BpamieHuii mpaBUIbHBIX MHOTOYTOJIbHUKOB.

Tema 2.Toueunnie cucrembl. JInHeiiHbIe OpHAMEHTBI

IInockue ToyeuHble pemeTkd. Kpucramibl Kak IIPaBUIbHBIE TOYEYHBIE CHUCTEMBI.
[IpaBuibHBIE TOYEUYHBIE CHCTEMBI M JUCKPETHBIE I'PYIIIBI IBWKEHHHU. ['pynmna IBH>KEHHM
npsMOil M e€ TUCKPETHBIC MOATPYINIBL: KIACCU(PHUKAIMS JUCKPETHBIX TPYI JBHKCHHUN
npsMoil. Onucanue NBWXEHUH, coaepxanmxcs B rpymnie ooparopa. Krnaccudukanus rpynn
CUMMETpUN OOpIIOPOB: CeMb BUJOB JIMHEHHBIX OpHAMEHTOB. CXEMBbI IOCTPOECHHUS JIMHEHHBIX
opHameHTOB. IlpuMmepsl OOpAIOPOB M3 apXHUTEKTYphl, JKUBOIMCH, HallMOHAJIbHBIX
OpHAaMEHTOB.

Tema 3.Iliockne Kpucrauiorpadpuyeckue rpynmnbl

3aMOIIEHHsT IUIOCKOCTH. 3aMOLICHMsI IUIOCKOCTH  IPaBWJIBHBIMHM ~ MHOTOYTOJIbBHHUKAMHU.

Omnpenenenue TIOCKOH Kpuctaiiorpadudeckoil rpymmsl. [lapamienbHble nepeHOCH B
Kpuctamorpaduyeckoit rpynme. IIoBOpoThl U OCeBbIe CUMMETPUU KpUCTAJLUIOTpapuuecKon
rpynmsl. Knaccupukanus miockux kpucramiorpapudeckux rpymm. [Ipumepsl  pa3nuyHbIX
BUJIOB INIOCKUX OPHAMEHTOB U3 apXUTEKTYPbI, JKHUBOIUCH.

Pazoen 2. dnemenmul chepuueckoit zeomempuu

Tema 4. I'eomerpust Ha chepe
Bonbmme okpyxHocT U ux cBoiictBa. Cepuueckast nomanas. [lomychepa. [IByyroapHUK U
ero yrou. BeprukaneHbie ABYyroibHUKH. lleprnienaukynspabie okpyxkHOCcTU. Chepuueckoe
paccrosinue. JImkenust cdepol. Chepuueckue TpeyroabHuku. [lmomanb cdepuueckoro
IByyroiabHuKa. [lnomans 1 cymma yriioB cepuyeckoro TpeyrojibHUKa.

Tema S.MeTpuyeckue COOTHOLICHUS B ChepHUECKUX TPEYTrOJbHUKAX




[Tonsipubie TpeyronbHUKU. Teopema O B3aMMHO TMOJSPHBIX TPEyrojbHUKaX. Teopema
CHHYCOB JJIsl CpepruuecKoro TpeyroyibHuka. Teopema KocuHycoB. @OPMYIIbI IPSIMOYTOIBHOTO
cepuueckoro TpeyroyibHuka. Bropas TeopemMa KOCUHYCOB.

Pazoen 3. dnemenmul gpluucIUmenbHOU 2eoMempuu

Tema 6. ['1agkne KpuBbIe ¢ BBIYUCIUTEIbHOM TOYKH 3pPEeHUS

I'magxue u peryisipHble KpUBBIE B €BKIIMI0BOM IIpOCTpaHcTBe. Peniep dpeHe u ero MHBapUaHTHI.
BeluncnuTenbHble (OPMYNIbl KpPUBU3HBI M KpydeHus. CTpoeHuEe KpUBOM B OKpPECTHOCTH
OOBIKHOBEHHOM TOuku. BoccTaHoBieHME NPOCTPAHCTBEHHOM KpHUBOW IO €€ IPOEKIMSAM Ha
KOOpJAMHATHbIE IUIOCKOCTU.  [IpuBeneHue  mapamMeTpuyecKoro YpaBHEHUS KPUBOM K
HEABHOMY BUIY.

Tema 7. HekoTopble moaX0Abl K MPOEKTHPOBAHUIO KPUBBIX

[TocTranoBka poOIeMbl TPOEKTUPOBAHMSI KPUBBIX B €BKJINJI0OBOM IIpocTpaHcTBe. KyOouueckue
napaMmerpuueckue kpusblie B popme Depriocona. Kybuueckue napameTpuieckie KpuBbie B
dopme besbe . KpuBnzna napamerpudeckux kpuBbix. CocTaBHbIE KpuBble. KoHCTpynpoBaHue
COCTaBHBIX KyOmueckux KpuBbix. CocTaBHble kpuBble Depriocona. CocraBHble kKpuBbie besbe.

Pazoen 4. Inemenmor monoao2uu

Tema 8. Tonosiornyeckne NPOCTPAHCTBA U OTOOPAKEHUS

OrnpezenieHre U MpUMEPHI TOTIOIOTUUECKUX MPOCTPAHCTB. OTKPHITHIE U 3aMKHYThIE MHOYKECTBA
U UX CBOWCTBA. TOIOJIOrHYECKME OKPECTHOCTH M MX CBOWMCTBA. PaznuuHble ompeneneHus
TOIOJOTHYECKOr0 MpocTpaHcTBa. ba3za Tomosiorun. BHYTpEeHHOCTh, 3aMbIKaHUE, TpaHHUIA
MHOXECTBA U UX cBoWcTBa. Merpuka. Tonosnorus, ”HAYHUPOBaHHAS METPUKOM.

Omnpenenenue HenpepbslBHOIO oroOpaxenus. Kpurtepuili HenmpepbIBHOCTH  OTOOpa)keHUs
TOMOJIOTHYECKUX NpocTpaHCTB. ['oMeomopdu3M Tomojorudeckux mnpocTpaHcTB.  [Ipeamer
TOMOJOTUH. AKCHOMBI OTAEIUMOCTH. CBSI3HOCTh M JIMHEMHAs CBA3HOCTh TOIOJIOTMYECKUX
npoctpaHcTB. KomnaktHocTh. ['oMoTOmMsST M romMoTonuyeckas OSKBUBAJIEHTHOCTb. daktop-
TOTIOJIOTHUS M (PAKTOP-IIPOCTPAHCTBO.

Tema 9. Tonosoruyeckue MHOroodpaszus

Omnpenenenre U MpUMEPbl TOMOJIOTHYECKUX MHOrooOpa3uii. [ToHsATHE TOMOIOTHYECKOTO
MHOT000pa3usi ¢ KpaeMm. TOMmoJoru4eckre MHOTrooOpasusi Malbix pasmepHocTeld. [lonsarue o
KJIETOYHOM pa30ueHun. DiifiepoBa XapakTepucTHKa MHOroooOpasus. CkiIeWKku H3 KBajpara.
OpueHTupyeMble 1 HEOpUEHTHpPYeMble MHOT000Opa3us. [ToHsTHe 0 KaccupUKaluu JBYMEPHBIX
KOMITAKTHBIX MHOTOOOpasmii. Tomojornueckue cBoWcTBa aucTta MeOuyca W TPOECKTUBHOMN
IIJIOCKOCTH.

IIpakTHYecKkue 3aHATHS

Ilpakmuueckue 3auamus npo8ooAmMcs 8 hopme npaKmukyma.: npeonoiazaemcs
peuienue 3a0a4 pazHo20 YPOGHs CLONCHOCIU NPU ONOpe HA onpeoeleHus U

CBOUCMBA OCHOBHBIX NOHAMULL NO meMe.



Pazoenl. Cummempun opuamenmoe

IpakTnyeckoe 3ansitue 1
Tema: /IBH:KeHHS IIJIOCKOCTH

Yuebnvie yenu:.

1. TloBTOpUTH OMpEAEICHUE U CBOMCTBA JBUKEHHUH IIJIOCKOCTH.

2. IloBroputh oOrpeaesieHUe YaCTHBIX BUJIOB JBUKEHUS IJIOCKOCTH.
3. Pemurs 3amaun:

Ha IPE/ICTABJICHHUE 3aJaHHBIX JIBUKEHUH IJIOCKOCTH B BHIE KOMIIO3UIIUN OCEBBIX CHUMMETPHH;
OcHosHble mepMuHbL U NOHAMUSL:

- IBMOKCHHE TIJIOCKOCTH,

-MapaJuIeNIbHBIN MTePEHOC,

-IIOBOPOT IJIOCKOCTH,

-IICHTpaJIbHAsi CHMMETPHSI,

-0CeBasi CUMMETpHS,

-CKOJIB3S111asi CHMMETPHSI.

IIpakTHyeckoe 3ansiTue 2
Tema: /[BUKeHUS IIOCKOCTH
Yuebnvie yenu:
1. [ToBTOpUTH ONpeneneHne U 00IIKre CBOMCTBA rpymibl DFcuMMeTpHil mI0cKon
reoMeTpuueckoil purypsiF.
2. PaccMOTpeTh COOTBETCTBHE MEXKAY Tpynmoi DFi cuMMeTprueckoid rpynmoi Sy .

3.HOCTpOI/ITb HCKOTOPBIC INNIOCKHUC OI'PAaHUYCHHBIC q)HprBI, OGJ’I&)I&IOIJ_[I/IG CUMMCTPHAMU
3aIaHHOTI'O IMMOPsAIKa.

4. BeImomHUTH KOHTPOJBbHYIO paboTy Nel
OcHosHble mepMuHbl U NOHAMUSL
- IBIDKEHHE TUIOCKOCTH,
- TpyIiia CHMMETPUH,
-CUMMETPHUH QUTYPHI,
- IPaBUIIbHBIE MHOTOYT OJIbHUKH,
-IUKITMYECKas TPpyIIa,
-3B€3/14aThIC MPABUIbHBIE MHOTOYTOJbHUKH.
IIpakTnyeckoe 3ansiTue 3

Tema: Touyeunble cucreMbl. JINHeHbIE OPHAMEHTBI
Yuebnvie yenu:

1. TToBTOPUTH KIaccu(UKALUIO TPYII CUMMETpHUl OopAatopa.

2. Pemuth 3a1aun Ha onpeeneHue GyHIaMEHTAIBHONW 00JIaCTH U BUJIa CHMMETPHUHN 3aJJaHHBIX
JUHENWHBIX OPHAMEHTOB.

3. PemuTh 3aga4 HA TOCTPOCHUE JIMHEWHBIX OPHAMEHTOB PA3JIMYHOTO THUIIA.
4. BBITIOJIHUTE CaMOCTOSITENBHYIO padoTy Nel.

OcHoénbie mepmMunbl U NOHAMUA

- IBUJKEHUE TIPSIMOH,

- TUCKPETHAsI TPYIIA IBUKEHHUM MPSAMOH,
- MOTUB,

-3JIEMEHTapHas sT4eika,



-TMHEHHBIH opHaMeHT( OOpIIop).

IIpakTnyeckoe 3ansTue 4
Tema: Ilnockue kpucTaniorpagpuyecKkue rpynimbl

Yuebnvie yenu:

1. OOGCYaUTh MOCTAHOBKY 3aJja4M 3aMOIICHHS IIJIOCKOCTH.

2. PaccmoTpeTh mpuMephl UCTIONB30BAaHUST 3aMOIICHHUI B ApXUTEKTYpPE, UCKYCCTBE.

3. PaccmoTpeTh TeopeMy O 3aMOIICHUH TUIOCKOCTH MPaBUILHBIMA MHOTOYTOJIbHUKAMHU.

4. IlocTpouTs ( C HOMOILBIO PEAIbHBIX WM BUPTYaIbHBIX HMHCTPYMEHTOB) 11 THIIOB 3aMoleHUI
IUIOCKOCTH IPaBUJIBHBIMU MHOT'OYTOJIbHUKAMH.

5.PaccmoTpeTh mpuMepsl 3aMOIEHUH TUIOCKOCTH HEBBIMYKIBIMA  (DUTYPaMH.

OcHosHble mepMuHbl U NOHAMUSL!
-3aMOIIIEHUE IJIOCKOCTH,
-ITAPKETHI,

-IIPaBWJIbHBIC TTAPKETHI,

- 3TIO/IBI D11epa.

IIpakTH4yeckoe 3ansiTue 5,6
Tema: ILliiockue kpucraiorpaguyeckue rpynmnbl

Yuebnvie yenu:
1. Onucath paziauyHble IPYHIbI CHMMETPUI CETYaThIX OPHAMEHTOB.
2. PemmTsb 3a1a4u Ha UCCIIEIOBAHUE 3a/1aHHBIX CETUYATBIX OPHAMEHTOB.
3. Pemmth 3a1a4 HA TIOCTPOEHHUE CETYATHIX (IUIOCKMX) OPHAMEHTOB Ha 3a/1aHHOM CETKe.

4. IlpoBectu ananu3 opHameHTOB J[peBHero BocToka mo pucyHkam, cxemaM UiId oIpoOHOMY
OTIMCAHUIO U U300pa3UTh HEKOTOPHIC U3 HUX.

5. Ilo MmoTMBaM  apXUTEKTYpHBIX OpHaMeHTOB [[peBHero BocToka pa3zpaboTaTh M MOCTPOUTH
HOBBIE OPUTMHAJIBHBIC OPHAMEHTBI.

6. [Ipuaymarth U MOCTPOUTH COOCTBEHHBIC OPHAMEHTHI TI0 MOTHBAM PAa3JIUMYHBIX HAIIMOHAIBHBIX
OpPHAaMEHTOB.

7.BBINONHUTE 3a1aHUs] KOHTPOJIBHON paboTh! Ne 2.

OcHoémnbie mepMuHbl U NOHAMUA:
- TUCKPETHBIE TPYIIIIHI,

- CeT4aThle OPHAMEHTHI,

- 3JIEMEHTBI CHMMETPHH,

-MOTHUB,

- JJIeMEHTapHasl siueika,

- Ipynma CHMMETPHH.



Pazoen 2. dnemenmul cghepuueckoit 2ceomempuu

IIpakTnyeckoe 3ansiTue 1,2
Tema: MeTpuyeckue COOTHOIIEHUSI B c(pepUUYECKHUX TPEYTroJabHHKAX.

Yuebnvie yenu:
1. PaccmoTpeTh 3a7au Ha UCCIICIOBAHUE CBOMCTB C(hepUIECKUX MHOTOYTOJIbHUKOB.
2. PaccMOTpeTh 3a/1aun Ha pemicHre CHEpUIECKUX TPEYTOIbHUKOB.

Ocnoesnbie MePMUHbBL U NOHAMUA.

- cepa,
- chepruecKOe pacCTOsHUE,
- TUTOIIA/Tb TPEYTOJIbHHUKA,
- cheprueckuil TpeyroiabHUK,
- TeOpeMa CHHYCOB,
- TeOpeMa KOCHHYCOB.
IIpakTuyeckoe 3ansTue 3

Tema: MeTpuuyeckue COOTHOLICHUS B cepruYecKUX TPEYroJbHUKAX
Yuebnvire yenu:

1.BoInosHUTE 3aaHKsI KOHTPOJIbHOU paboThl Ne3

Pa3zoen 3.9nemenmul gpluucaumenvHoll ceomempuu

IIpakTu4yeckoe 3ansiTue 1,2

Tema: I'magkue KpUBbIE ¢ BHIYUCIUTEIBHON TOYKH 3PeHUs
Yuebnvie yenu:
1. Pemnth 3a1a4n Ha UCCIIEJOBaHHE KPUBOM B OKPECTHOCTH OOBIKHOBEHHON TOYKH.

OcHosHble mepMunbl U NOHAMUSA
-IJIAJIKUE U PETYISPHBIE KPUBBIE ,
-JIepUBallMOHHBIE (POPMYIIBI,
-peniep Ppene,
-KpUBHM3HA U KpyYEHHUE,
-HaTypaJbHbIE YPAaBHEHUSI.

IIpakTHyeckoe 3ansitue 3

Tema: HexoTopble MOAX0AbI K IPOEKTHPOBAHUIO KPUBBIX

Yuebnvie yenu:
1. Pemuthb 3a1aui Ha COCTaBICHHE ypaBHEHUN M M300pa’keHUE KyOWUYECKUX MapaMeTpUUYecKuX
KPHUBBIX .
OcHoénbie mepMuHbl U NOHAMUL.
-kpuBble Depriocoxa,
- kpuBble besbe.

IIpakTnyeckoe 3ansTHe 4

Tema: HexoTopblie OAX0AbI K IPOEKTHPOBAHUIO KPUBBIX

Yuebnvie yenu:



1. Pemnth 3a1a4i  Ha MPOEKTUPOBAHNE COCTABHBIX KYOMUECKUX MapaMeTPUUECKUX KPUBBIX .
OcHogrbie mepmumbl U NOHAMU
-COCTaBHbIE KPUBBHIE,
-COCTaBHbIE KpuBble DEpProcoHa,
-COCTaBHbIE KpuBbIE besbe.
IIpakTHYeckoe 3aHATHE 5
Tema: HekoTopble MoAX0/bI K NPOEKTHPOBAHUIO KPUBBIX
Yuebnvie yenu:
1. BBINONHUTE 3aJaHUST CAMOCTOSATENIbHON paboThl No2.

Pazoen 3.9nemenmul mononozuu
IIpakTuyeckoe 3ansaTue 1
Tema: Tonosornyeckne NPOCTPAHCTBA U 0TOOPAKEHHS
2. Yuebnvie yenu:
1. Pemuth 3a/1a4i Ha MCIIOJIb30BAHUE AKCHOMATHKH TOIOJOTHYECKOr0 MPOCTPAHCTBA JIS
3aJ]aHUs WK UCCIICIOBAHUS TOMOJOTHYECKOW CTPYKTYPhl Ha MHOKECTBAX.
2. PemnTh 3a1a4u Ha ONpEICTICHHE BHYTPEHHOCTH, TPAHUIIBI, 3aMbIKAaHHSI MHOXECTB B
TOTIOJIOTUYECKHX TPOCTPAHCTBAX.
OcHnogrbie mepmumbl U NOHAMUSI:
- OTKPBITHIC MHOKECTBA,
- 3AMKHYTbIC MHOYKECTBA,
- TOTIOJIOTUYECKAsi OKPECTHOCTD,
- TOYKH MPUKOCHOBEHHS MHOXKECTBA,
- TpPaHUYHBIC TOYKA MHOKECTBA,
-BHYTPEHHHE TOYKUMHOXECTBA,
- 3aMBIKaHWEe, BHYTPECHHOCTh, TPAaHUIA MHOKECTBA.

IIpakTnyeckoe 3ansitue 2
Tema: Tonmonornyeckne NpOCTPAHCTBA H 0TOOPaKEHHUS
Yuebnvie yenu:
1. Pemuth 3a1aun Ha UCCIEIOBaHUE OTOOPAKEHUH TOMOJOTUYECKUX TTPOCTPAHCTB.
2.PemnTsh 3aaun Ha UCCIIEIOBAaHUE CBOMCTB TOIMOJIOTHYECKUX IMPOCTPAHCTB.

OcHOGHbLE MEPMUHBL U NOHAUL:
- HeMIPEPHIBHBIE OTOOPAKECHUS,
-roMeoMop(hu3Msl,
-aKCHOMBI OT/ICTTMMOCTH,
-xayca1op(OBBI IPOCTPAHCTBA,
-KOMITaKTHBIE TPOCTPAHCTBA,
- CBSI3HBIC MTPOCTPAHCTBA.
IIpakTnyeckoe 3ansiTue 3
Tema: MHorooopasus
Yuebnvie yenu:

1. PaccmoTpeTh mpumephl TOMOJOTHYECKUX MHOTO0Opa3uil U TOMOJIOTMYECKHX
MHOTr000pa3uii ¢ Kpaem.

2.PemuTh 33a4n Ha MOCTPOEHHUE KIETOYHOTO pa30reHuss HEKOTOPBIX MHOr0oo0pa3ui .
3.HaiiTu 5iinepoBbl XapaKTepUCTUKN HEKOTOPBIX MHOT000pa3uii .

OcHosHble mepMuHbl U NOHAMUSL

- TONOJIOTUYECKOe MHOrooOpasue,



S.

- TOINOJIOTHYECKOE MHOT000pa3ue ¢ Kpaem,
-KJIETOYHOE pa3OneHue,
- 3IJIEpOBa XapaKTEPUCTHUKA.

IIpakTnyeckoe 3ansitue 4
Tema: MHoroo0pa3us
Yuebnvie yenu:
1.06¢cymuTh mpobiemy roMmeoMopduzMa MHOT000paswuii . PaccMoTpeTs npumepbl

OPUCHTUPYEMBIX U HEOPUECHTHPYEMBbIX MHOT000pa3uii.

2.00CcyIuTh OCHOBHBIC HJICH M MIPUHITUIBI KJIACCH(HUKAIMY JTBYMEPHBIX KOMITAKTHBIX
MHOT000pa3uii.

3. BBIosHUTH HEOOXOAUMBIC MILTFOCTPAIMH U CPOPMYITUPOBATh KilacCH(DHUKAIIMOHHBIC
TEOPEMBI.

4. PaccMoTpeTh 3a1a4u Ha OMPEICIICHHE OPUEHTUPYEMOCTH HEKOTOPBIX 3aJaHHBIX
MHOT000pa3uii.

OcHosHble mepMUHbL U NOHAMUSL

- cdepa, ymct Mebuyca, Oytbuika KiteliHa, mpOeKTUBHAS TUIOCKOCTb,
-romeoMophu3Mm,

-3iJIepoBa XapaKTEPUCTHKA,

- cdepa ¢ IpIpaMu, PY4YKH, TPYOKH, IUICHKH,

-OpUEHTUPYEMOE MHOTO00pasue,

- HEOPHUECHTUPYEMOE MHOT000pasue,

IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecHeYeHUs I CAMOCTOSITEJIbHOW PaldoThl

00yYaIOIIMXCSA 10 TUCHUILTHHE (MOTYJII0)

Ilepeuens numepamypHbix UCMOYHUKOS OJisl CAMOCHOAMENbHOU padomsl 00y4arOUUXCsL:

1. T'eomerpuueckue npeodpazoBaHus INIOCKOCTH: IBUXKEHUS : yueOHoe nocodue / U. 1O.
PeGposa, . H. bana6a, A. B. Ponnonos, E. M. Paposa. — Tyna : TT'TIVY, 2021. — 38 c.
— ISBN 978-5-6047369-7-5. — TexkcT : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-
oubroreunas cuctema. — URL: https://e.lanbook.com/book/213482

2. Tlomos, B. JI. AHanutnyeckas reOMETPHS : YICOHHUK M TPAKTUKYM IS BY30B /
B. JI. [Tonos, I'. B. Cyxoukwuii. — 2-e u3[., mepepad. u gom. — Mocksa : 31areinscTBo
FOpaiit, 2022. — 232 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-03003-7. —
Tekcr : anextponHsiii / OOpa3zoBarenbHas maatdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/490156

3. VYTkuH, A. A. I'eomerpus: Tononorus. ['magkue TMHUMA 1 TOBEpXHOCTH. OCHOBAHUS
reomeTpuu : yuebHoe nocooue / A. A. Ytkun, T. U. YTkuna. — 2-e uzn. — Mocksa :
®JIMHTA, 2017. — 127 ¢. — ISBN 978-5-9765-3436-0. — TekcT : aeKTpoHHbIH //
Jlans : snexTpoHHO-OubMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/97113
CamocrosiTenbHast yueOHasi paboTa CTy/IeHTa ONpeAesseTcs] MporpaMMoON AUCIMILIUHBL,

MIEPEYHEM TEOPETUYECKUX BOIPOCOB IS TEKYLIErO IPOMEKYTOYHOIO U UTOrOBOIO KOHTPOJISA
3HaHUU. DTOT BUJ y4eOHOH 1eATeIbHOCTH CTYACHTA MIPelyCMaTpUBaET:

popaboOTKy TEOPETUUECKOT0 MaTepuana (U3ydeHne TeOpun);

pelleHne 3a7a4d ¥ BBINOJIHEHUE 3aJaHuil 110 OIPEIEICHHBIM TEMaM;
NEPUOANYECKUNA YCTHBIM MM MUCbMEHHBIM OTYET O BBINOJIHEHHBIX 3a/1aHUSAX;
HOJATrOTOBKY K KOHTPOJIBHBIM M CaMOCTOSITENIbHBIM paboTam;

CaMOKOHTPOJIb U IPOMEKYTOUYHBIN KOHTPOJIb OJyUYEHHBIX 3HAHUM .


https://urait.ru/bcode/490156
https://e.lanbook.com/book/97113

CucreMaTH4HOCTh U JTOOPOCOBECTHOCTh  CTYAEHTA IIPU BBIIOJIHEHUU  3aJaHUM JUIs
CaMOCTOSITENIbHOW pabOThl MOTYT CYIIECTBEHHO MOBIUATh HAa YpPOBEHb 3HAHWM, yMEHHH U
HaBBIKOB, (POPMHUPYEMBIX B paMKax JaHHOW yueOHOH mucumrumubl. llpeamomaraercsi, 4To
aKTHBHAsl CaMOCTOSITENbHAs paboTa CTyAEHTa IO JAHHOW AUCLUIUIMHE OyAeT CIocOOCTBOBATbH
Pa3BUTHIO II03HABATEIIBHOM CAMOCTOSATEIBHOCTM M TBOPYECKOM AaKTUBHOCTU CTYHEHTA,
(OpMHPOBAHHUIO JOCTATOUYHO BBICOKOIO YPOBHSI €0 MaTEMaTUYECKON KYJIbTYpBHI.

Kpome Toro, 3¢p(ekTHBHOCTE M YCHEIIHOCTh  CaMOCTOSITEIbHOH pPabOTHl CTyAEHTa IpU
U3y4EHUM JaHHOHM IUCIMILIMHBI HEIOCPEICTBEHHO CBSI3aHbl C IOCTENEHHBIM (POPMHPOBAHUEM
npo¢eCCHOHATIBHBIX 3HAHUI U YMEHMH CTyleHTa - OyAyIlero y4uresisi MaTeMaTHKH.

3aoarnus onsa opeanuzayuu camocmosmenbHol pabomuol 0OYUaArOUWUXCSL

3auerHoe 3aganue Nel
Tema: JIBUKeHUSA TIOCKOCTH

1. Jlansl npsimast M u ABe Touku A u B, nexarue 1o pasHeie CTOPOHBI OT 3TOM MPSIMO.
BBISICHUTB, CYIIECTBYET 1M HA IPsAMOi M Takas Touka Mo,  urto |AMo —BMo|>[AM -

BM | , e M- mpou3BoJibHAsI TOYKA MPSAMOK M, OTIWYHAs OT TOYKH Mo.

2. Bokpyr tpeyronsauka ABC omucana okpyxHocTb. JlokazaTh, uTo Touka D,
JMaMeTpaibHO MPOTUBOIOJIOXKHAS Touke C, CUMMETpUYHA OPTOLIEHTPY TPEYroJbHUKA
OTHOCHUTEJILHO CepenHbI CTOpOHBI AB.

3. Ha nByx cMeXHBIX CTOpOHAX HapajiesiorpaMMa BHE €ro IOCTPOCHBI KBapaThl.
JloKkaxxuTe, 4TO UX HEHTPHI OJMHAKOBO YAAJICHBI OT LIEHTpa MapajuiesorpaMmma.

4. ]Jla mynkrta Awu BpacmonoxeHbl Ha pa3HBIX Oeperax peKkH ¢ mapaiebHbIMU Oeperamu.
IToka3aTb, 4TO MOXKHO ITOCTPOUTH MOCT, IEPIECHAMKYJISPHBII OeperaM, B TAaKOM MECTE, YTO
nyTh oT A 10 B Oyzer kpaTuaimmm.

5. IlpencraButh B BU/I€ KOMIIO3UIIUHM OCEBBIX CUMMETPUIA CIIEAYIOIINE ABUKEHUS MJIOCKOCTH:

a) IToBoport miockocTu BOKpyr Touku O Ha yrom ¢;

b) TMapannenbHbIi IEPEHOC MIOCKOCTH Ha BEKTOD a.
6. BBIACHHUTH, YTO MPEACTABISIET COOOH KOMIO3HUITHS TPEX OCEBBIX CHMMETPHI Si, Sm,
ShITOCKOCTH, €CITH U3BECTHO, UTO;
a) lllmlln;

b) Inm nn=20.

Pexomenoayuu k evinoanenuro: JIns yCHEIIHOrO pEIICHMs 3a1ad HEOOXOAUMO IOBTOPUTH
TEOPETUYECKHUI MaTeprall, UCIOJb3ysd KOHCIEKT JIEKIUI 1N Y4eOHUK .

@opma omuemnocmu: TUCbMEHHas paboTa.
3aveTHoe 3a1anue No2
Tema: /[BHKeHHS IIIOCKOCTH

1. HaiiiuTe ypaBHEHHE OCH CHMMETPHH JBYX OKpyxkHocTeit o (X + 2)2 +(y —l)2 =4,
Li(x+5)*+y*=4.



2. Haiinzute ypaBHEeHHME OCH CHUMMETPUM JIBYX MPSMBIX :x+ 2y—-3=0 u
m:2x—-4y—-1=0.

3. Jlann! ypapaenus npsameix M u | . Haiinute ypaBHenue o6pasa npsamoii M 1pu oceBoii
cuMMmeTpuH ¢ ockio |, rae I :x+2y+3:0 u m:4x+2y+3:0.

4. JTansr ypasrenust npsivoii |1 X+ Y —5=0wu xoopaunars Touxu A(Z; —3) . Haiiure
ypaBHEeHHE 00pa3a JaHHOH MPSMO MPHU EHTPAITBHON CHMMETPUU OTHOCHTEIHHO JAHHOW TOYKH.

5. BbIACHHTE, CMMMETPUYHBI JIU OTPE3KH [AB] u [CD] OTHOCHTEJILHO HEKOTOPOro
LIeHTpa, e A(3; —2) ,O(l; —1) ,C(O;—Z) , D(—3; 3) . Ecim ja, To Haliqure KOOpIMHATEI
3TOTO LEHTPA.

6. Haiinure ypasmenme npooGpasa mpsmoii |:X+Y+4=0 npu Bpamennun Bokpyr

TOUKH 0(3; 2) ,HA yron (= %

7.BLI$ICHI/IT6, ABJICTCA JIM JAaHHOC npeo6pa30BaHHe IBMOKeHHEM. Ecnu ABJIACTCA, TO

X'=— > X— 2 y—6
V29© 297 T

HalUTEe ero poja U mapaMmeTphl:

y' = 2 X+ > y—-1
J29© 297 T
X,Z—EX—Ey+£,
13 13" 13

8. HaﬁHHTC HHBApPHUAHTHBIC TOUKHW JABUXKCHHA:

L _g X + i + i
T IAET YA TY
9 . OHpGI[GJ'II/ITC THUIT JBUXKCHUS H HaﬁHHTC OHpe,JICJUIIOHII/IC ero DJICMCHTBHI.

, 4 3 4

X'==X—=y+—,
5 5 5

y’ — § X 4+ ﬂ y _ g

5 5° 5

10. 3anummure ¢Gopmynsl nBWKeHHs f W ompenenuTe €ro BUJA, €CIM W3BECTHO, YTO:
f=T,0S,, m:x-2y-1=0,a{-1;2}.

Pexomenoayuu k evinoanenuto: JIns yCHEIIHOrO peLIeHHMs 3alad HeOoOXOJMMO IOBTOPHUTH
TEOPETUYECKUI MaTepHrall, UCIOIb3ysl KOHCIIEKT JIEKIUN WIN YIeOHHK .

Dopma omuemHocmu: TMCbMEHHAsT padoTa.

3auernoe 3aganne Ne3

Tema: Jj1eMeHTHI TONMOJIOT U

3ajanue.Pemnth creayroniue 3aauu , UCIOIb3ys ONpPeeTIeHUE U CBOMCTBA TOMOJIOTUYECKUX
MPOCTPAHCTB

1. SABngercs nu napa (X,P) TONOIOTHIECKUM NIPOCTPAHCTBOM, €CIIH:

a) X:{X,y}, (D: {El’ {X, F}! {X} }1



b) X={xy.z}, ®= {0 {x y.z}, {y} };
c) X={xyz}, ®=1{0,{xy. 2} {x} . {y} };

d) X={xy.z}, ®= {0, {x v, 2t.{xy} , {x} }?

2. TloctpouTh pa3zHbie TONOJOTHH BO MHOKECTBE X={a, b, c}.

3. BepHo 11, 4TO 00bEAMHEHNE MPOU3BOJIBHOIO CEMEMCTBA 3aMKHYTBIX MHOXKECTB 0053aTeIbHO
€CTh MHOXKECTBO 3aMKHYTOE?

4. BepHo 11, 4TO MepeceueHue MPOU3BOIBHOIO CEMEMCTBA OTKPBITHIX MHOXKECTB 00s13aTEIBHO
€CTh MHOYECTBO OTKPBITOE?

5.B mpocTpaHCTBE C TPUBUAIBHOW TOMOJOTUEN HAUJUTE BHYTPEHHOCTh, BHEIIIHOCTD, 3AMbIKAHHE
, Tpanuiy muoxectsa H, rne H- maoxectBo, ornmunoe ot @ u X.

6.Ha eBKJIMA0BO# MJIOCKOCTH € TOMOJIOTUEN KOHIIEHTPUUYECKUX KPYTOB HAUTH BHYTPEHHOCTb,
BHEITHOCTb, 'paHuIly MHoxecTBa H, e H —kpyr, 3a1aHHBIi HepaBeHCTBOM X2 +Y?< 1.

7. Ha mtockoctu E2 mano muoxectBo H. Haiiute MHOXKECTBA ero BHYTpeHHHX Todekint H,
rpaHu4HbIX Toyek 0H; BHemHux Toyekext H, ecou:

a) OTKPHITHIA Kpyr{A(X,y) / x> +y?< r?};

6) 3aMKHYTEI KpyT {A(X,y) / X2 +y? < r?};

B) OKPYXKHOCTB {A(X,y) / X? +Yy* = r?}.

8. Ha eBkimnoBoii iiockoctH E2 3a1aHa KOHIIEHTpUYecKast ToNosiorus. BelsicHure, siBisercs 1u
HENPEPBIBHBIM 0TOOPAKEHUEM:

a) MOBOPOT MJIOCKOCTH BOKPYT Hayajia KOOPJUHAT Ha yroil @;

0) roMOTeTHS IIIOCKOCTH C LIEHTPOM B Hauasle KOOPAUHAT;

B) OCEBasi CHMMETPHS IIJIOCKOCTHU C OChIO, TPOXOSIIEH yepes3 LeHTp;

I') HapajIeNIbHbIA NePeHOC MIIOCKOCTH Ha HEHYJIEBOW BEKTOP.

Pexomenoayuu k evinoanenuto: JIns yCHEIIHOro pelIeHMs 3aJad HeoOXOJMMO IOBTOPHUTH
TEOPETUUECKHUI MaTepHrall, UCIOJIb3ys KOHCIEKT JIEKIUI UM PEKOMEH/I0BaHHbIE YUEOHUKHU.

@opma  omuemnocmu. YyactTue B OOCYKIEHUM pELIEHUS 3aJad IO TEeMe Ha
MPAKTUYECKUX 3aHATHUSX.

6. POH OLEHOYHBIX CPEACTB JJsi NMPOBEACHUS TEKYIIero KOHTPOJIsi, MPOMEKYTOYHOM
aTrecTauuu 00y4aromMXcs M0 JMCUHUILIHHE (MOIYJII0)

cDOHI[ OLCHOYHBIX CpPCACTB IJid HPOBCACHUSA TCKYIICTO KOHTPOJIA, HpOMC)KYTO‘IHOfI
aTTeCTaluy NPpUBCACH B IMIPHUJIOKCHUU.

7. IlepeyeHb OCHOBHOH M JONOJHHUTEJIbHOW Yy4eOHOH JIMTepaTypbl, HeEOOXOAMMOM 15
OCBOECHUS TMCUHMILUINHBI (MOYJIs1)

7.1. OcHOBHAsl JMTEpaTypa:

1. Aranacsn, C. JI. 'eometpus 2 : yaueOHnoe nocobue / C. JI. AtanacsH, B. I'. [TokpoBckwii,
A. B. Ymaxkos ; mox penakmueii C. JI. AtanacsiHa. — 2-e uzi. — Mocksa : Jlaboparopus
3Hanuil, 2020. — 547 c. — ISBN 978-5-00101-678-6. — Texcr : anexTpoHHbii // JlaHs :
9IIeKTPOHHO-0MOoTeunas cuctema. — URL: https://e.lanbook.com/book/151542



https://e.lanbook.com/book/151542

2. bnaros, U. A. 'eomeTpust u Toronorus : yaedHoe mocodbue / U. A. bnaros, O. B.
CrapoxxkmiioBa. — Cawmapa : [II'YTH, 2017. — 220 ¢. — Texkcr : aneKTpoHHbIN // JIaHs :
9JIEKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/182324

3. [MaBnos, E. A. JluddepennnanbHas reoMeTpHs B YIPOKHECHUAX M 33/1a4ax : ydeOHOE
nocobue jyuist By3oB / E. A. [1aBnos, O. W. Pynuunkuii. — Cankr-IlerepOypr : Jlans, 2021.
— 76 c. — ISBN 978-5-8114-7566-7. — TekcT : aneKTpoHHbIH // JIaHb : 31€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/179029

7.2. lonoJiHATEIbHASL JIUTEpaTypa:

1. Anekcanzpos, [1. C. BBenenue B TEOPUI0 MHOXECTB M OOIIYIO TOIOJIOTHIO : Y4eOHOE
nocobue / I1. C. AnexcanapoB. — 2-e u3f., crep. — Caunkr-IlerepOypr : Jlans, 2022. —
368 c. — ISBN 978-5-8114-0981-5. — Tekcr : snekTpoHHbIH // JlaHb : 37€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/210431

2. Karomog, O. P. IIpeoOpa3oBanus MIOCKOCTH M UX TPUMEHEHUE K PEIICHHUIO 3a]1a4
iaHuMeTpus : yaeonoe nocodue / O. P. Karomos. - 3-e u3z., crep. - Mocksa :
®JIMHTA, 2020. - 133 ¢. - ISBN 978-5-9765-2193-3. - Tekcr : anexktpoHHbIi. - URL:
https://znanium.com/catalog/product/1142481

3. Tlammxenckuii, B. V. Beenenue B muddepeHmanbHyo TeOMeTprro | yuebHoe mocooue /

B. W. ITanbxenckuii. — 2-¢ u3., ucnp. — Cankrt-IlerepOypr : Jlans, 2022. — 240 ¢. —
ISBN 978-5-8114-1979-1. — TekcT : aneKTpoHHBIN // JIaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cuctema. — URL.: https://e.lanbook.com/book/212126

4. VYTkuH, A. A. 'eoMeTprudecKoe MOJICTUPOBAHUE OKPYKAIOIIETO MUpa : yueOHOE Iocooue
/ A. A. YTkuH. — 3-¢ u31., crep. — Mocksa : @JIMHTA, 2019. — 219 ¢. — ISBN 978-
5-9765-1956-5. — TekcT : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEeYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/122700

8. IlepeyeHb coBpeMeHHBIX NPOPeCCHOHATBHBIX 0a3 JTaHHBIX, HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

Bce 06y11a101111/1xc;1 YHUBCPCUTETA o0ecrieYeHBI AOCTYIIOM K COBPECMCHHBIM HpO(l)eCCI/IOHaJIBHBIM
0aszam JaHHBIX 1 I/IH(I)OpMaHI/IOHHLIM CIIPpaBOYHBIM CUCTEMAaM, KOTOPBIC ITOJICIKAT OOHOBJICHUIO
npu HCO6XOI[I/IMOCTI/I, YTO OTPAXKACTCA B JINCTAX AKTyaJIM3allun pa60‘{I/IX nporpamMm.

CoBpeMeHHbIe IPO(ecCHOHAIBbHBIE 0a3bI TaHHBIX:

1. MunuCcTepcTBO 00pa3oBanus u Hayku Poccuiickoii @enepanun http://mon.gov.ru

2.DenepanbHeiii ioptan «Poccuiickoe odpazoBanue» http://www.edu.ru

3. Enunoe okHO 1ocTyra kK 00pa3oBaTeibHbIM pecypcam http://window.edu.ru

4. ®enepanbHbIA HIEHTP HHPOPMAITMOHHO- 00pa30BaTENIbHBIX pecypcoB http://fcior.edu.ru

5. MunuctepcTBo 00pazoBanus MockoBckoi obmactu http://mo.mosreg.ru

6. MnTepHeT-ox3aMeH B cdepe npodeccronambroro oopazoanus (OII10) http://www.fepo.ru



https://e.lanbook.com/book/182324
https://e.lanbook.com/book/179029
https://e.lanbook.com/book/210431
https://znanium.com/catalog/product/1142481
https://e.lanbook.com/book/122700
http://mon.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://mo.mosreg.ru/
http://www.fepo.ru/

7. Karanor s1eKTpoHHBIX 00pa30BaTeIbHbIX pecypcoB denepanbHOro HeHTpa HHPOPMaIMOHHO-

obpazoBatenbHbIX pecypcoB (PLIMOP)http://eor.edu.ru

8.ITopran depepaibHOrO HHCTUTYTA MEAroOrHUYeCKUX u3Mepenuit http://www.fipi.ru

9. O0pazoBarenbHbIe pecypchl cetu MaTepHeT http://edu-top.ru/katalog/

10. O6pazoBarenbubie pecypesl MaTepHeTa "Beem, kTo yunres" http://www.alleng.ru

11. DnekTpoHHas nHPOPMAIIMOHHO-00pa3oBaTeNbHAs cpena Y HuBepcuterahttp://dis.ggtu.ru/

12. «YHuBepcuterckas 6ubnmoreka online» http://biblioclub.ru/

13. DnexTporHO-0MOIMOTEYHAs cucTema «Jlanby» http://e.lanbook.com/

14. DnexTpoHHOo-0nOIMOTEeYHAst cucTemMa «HOpalT» www.biblio-online.ru

15. DnextponHas 6ubauoreka qucceprauuithttp://diss.rsl.ru/

16.21ekTpoHHBIE 00pa3zoBaTelIbHBIE pecypchl( TIaTGOPMBI) , HCIIOIB3yeMbIE IS peaTnu3aiuu
pOTrpaMMbl C IIPUMEHEHUEM JUCTAHIIHOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHH.

I/IH(l)OpMaIII/IOHHI)Ie CIIpaBOYHBIEC CUCTEMbI:

1. “HPOPMALIMOHHO-TIONCKOBBIE CHCTEMBIWWW.google.ru/, www.yandex.ru/

2. Ilpuknannas mareMaTrka: CripaBOYHMK MateMaTHueckux gopmyit. [Ipumepsl 1 3axauu ¢
peumieHussMHU:  http://www.pm298.ru

9. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM UIS1 OCYIEeCTBJICHUSI
00pa3oBaTe/IbHOI0 MpoLecca Mo AUCHUIINHE

Jlis  ocylecTBIIeHUsT 00pa3oBaTENBHOIO Mpollecca MO JUCHUIUTMHE HWMEETCS B HAIWYHU
ClleTyrolasi MaTepuabHO-TEXHUYECKas 0a3za:

Ayauropun MporpammHoe obecneyeHmne
- ydeOHas ayTUTOpHS AJISl IPOBEACHHUS OnepauuoHHas cuctema
yqe6HHx 3aHITHHN 0 JUCHUILINHE, NakeT opUCHBIX NPUIOMKEHWIA

OCHAIIIeHHas KOMITBIOTEPOM C BEIXOJIOM B | PPay3ep Firefox, Anaexc

WHTEPHET, MYJIbTUMEIUAIIPOCKTOPOM;

- INOMEIIEHHE JI1 CAMOCTOSTEIILHON
paboTHI OOYJAFOIITNXCSI, OCHAIIICHHOE
KOMITBIOTEPHOU TEXHUKOH C
BO3MO>KHOCTBIO ITOJIKJIFOUEHUS K CETH
WuTepHer n obecriedeHneM 10cTymna B
3JEKTPOHHYIO0 HH(OPMAIIMOHHO-
obpasoBarenbuyto cpeny [TTY;

- CIICHHUAIM3UPOBAHHAA ayIUTOPHA I



http://eor.edu.ru/
http://www.fipi.ru/
http://edu-top.ru/katalog/
http://www.alleng.ru/
http://dis.ggtu.ru/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://diss.rsl.ru/
http://www.google.ru/
http://www.yandex.ru/
http://www.pm298.ru/const.php

MIPOBEICHHUS JIAOOPATOPHBIX PAOOT 1O
JTUCITUTIIINHE,

OCHaIlIeHHasi HA0OPOM PEaKTUBOB U
71a60paTOPHOTO 00OPYI0BAHHS;

10. Oﬁyt{e}me HHBAJIUAOB U JUI ¢ OTPAHUYCHHBIMUA BO3MOKHOCTAMMU 3/10POBbLA

[Ipu HeoOxomumocTH pabouas HporpaMMa TUCHMIUIMHBI MOXET OBITh aJanTHpoBaHa s
obecrieyeHnss 00pa30BAaTENBHOTO Tpollecca HMHBAIUAOB M JIMI C  OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU  3710poBbsi. Jlist 3TOro Tpebyercss 3asBIEHUE CTyJeHTa (€ro 3aKOHHOIO
IIPEJICTABUTEIISA) U 3aKIIOYEHHE [ICUXO0JI0r0-MeuKo-neaarornueckoit komuccuu (IIMIIK).

£
ABTOD (COCTaBUTEND): / _K.b.-M.H., gonedT [lanunmmnaB.A .

[Iporpamma onoOpena Ha 3acemaHuu Kadeapbl maremMaTuku u dxoHomukw 20.05.2022r.,
poTokoINe8

3aB. kadenpoii Kamenckux H.A.
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NuaukaTopbl 10CTHKEHUSI KOMITETEH M i

Kon u
HaVMEHOBAaHHE
YHUBEPCAIbHOU
KOMIIETCHIIUU

KOI[ N HAMMCHOBAHUEC MHAUKATOPA JOCTUKCHUA YHHBCpcaHBHOﬁ
KOMIICTCHIIMH

YK-1.Cnocoben
OCYIIECTBIISITh
MOMCK,
KPUTHYECKUI
aHaJIU3 U CHHTE3
uHpopmanuu,
MPUMEHSITD
CHUCTEMHBIA ITOOAXOJ

VYK-1.1.  [leMOHCTpHUpYEeT 3HaHHE OCOOCHHOCTEH  CHUCTEMHOTO H
KPUTHUYECKOTO MBIIIJICHHS, ApTYMEHTUPOBAHHO (OPMUPYET COOCTBEHHOE
CYXJICHHE U OLICHKY HH(pOpMaIiH, IPUHIUMAaeT 000CHOBAHHOE PEIICHHUE.

VYK-1.2. Ilpumensier yorudeckue GopMbl M MPOUEAYPHI , CIOCOOEH K
pedyieKCMM 1O TOBOXYy COOCTBEHHOH UM UyKOH MBICIUTEIHHOM
JESITeTbHOCTH.

YK-1.3. AHanusupyer UCTOYHUKH HH(OPMAIUHU C LIETbI0 BBIABICHUS UX
IIPOTUBOPEYUIN M MOUCKA JOCTOBEPHBIX CYKICHUU

JUIs peteHus

MOCTaBJICHHBIX

3a1a4y

Kon u | Kom u HauMeHOBaHHWE WHIMKATopa IOCTIDKEHHS MpodecCHOHATBHON

HaVMEHOBAaHUE KOMIICTCHIIM X

npoQeCcCHOHAIBHON

KOMIIETEHIIUU

IIK-1.Cnoco0ben nK-1.1. 3HaeT CTPYKTypy, COCTaB U JUIAKTUYECKHE € IUHULBI

OCBaMBaTh ¥ | MpeaMeTHOo# 001acTH (MPenoaaBaeMoro MpeIMeTa).

HCII0JIb30BATh

TCOpETHYCCKHE MK-1.2. YMeer oCyIIEeCTBISITE OTOOp COMEPKaHUS Uil €r0 peai3allii B
pa3mIHBIX opMax o0ydeHust B cooTBeTcTBHM ¢ TpeboBaHmsiMu OI'OC OO.

3HAHUSA u

HIPAaKTHICCKHC IIK-1.3. [/leMoHCTpUpyeT yMeHHe pa3pabaThlBaTh pa3indHble (HOPMBI

YMEHHST W HaBBIKU
B MIPEAMETHOMN
obnactu npu
peleHuu

npodeccuoHaNbHBIX

3aaad

y‘~I€6HI>IX 3aHATHI , HNPUMCHATbL MCTO/blI, IPHUCMBI
o6yquI/1${ , B TOM YHUCJIC HH(bOpMaHHOHHLIe.

U TEXHOJIOTHUHN




1.2. Onucanue nokasareJieil ¥ KpUTepUeB OLEHUBAHUS KOMIIETEHIIUI HA PA3JIHYHBIX
Tanax ux (popMupoBaHUSA, ONMCAHHUE IIKAJ OLIEHUBAHUSA

OneHka ypoBHA OCBOGHMsS KOMIIETEHIMH Ha pa3HbIX JTanax HuX (OPMHUPOBAHUSA
IPOBOJIUTCS HA OCHOBE AU (D PepeHInPOBaHHOTO KOHTPOJISI KAXKAOTO IMOKa3aTellsi KOMIIETCHIINA B
paMKax OLIEHOUYHBIX CPE/CTB , puBeAeHHbIX B POC.

OHeHKa COTIHUYHO» ,«XO0POIIO», «3a4YTCHO» COOTBCTCTBYCT NMOBBIIICHHOMY YPOBHIO OCBOCHUSA

KOMIICTCHIIMK  COTJIACHO  KpUTCPUAM  OLUCHUBAHUA , TPUBCACHHBIX B Ta6JII/ILI€ K
COOTBCTCTBYHOLICMY OLICHOYHOMY CPCACTBY.

OHeHKa «KYOOBJICTBOPUTCIIBHO», <«3aYTCHO» COOTBCTCTBYCT 6330BOMy YPOBHIO OCBOCHHUA

KOMIICTCHIIMK  COTJIACHO  KPUTCPUSAM  OUCHHBAHUA , HPUBCACHHBIX B Ta6n1/1ue K
COOTBCTCTBYHOLICMY OLICHOYHOMY CPCACTBY.

OH€HKa CHCEYAOBJICTBOPUTEIBHO» , «HC 3a4YTCHO)» COOTBCTCTBYCT IMOKA3aTCIIIO «KOMIETCHIIUA

HE OCBOCHA».

Kparkas
[IpencraBnenue
No HanmeHnoBaHue XapaKkTepUCTUKA
OIICHOYHOTO Kputepuu onenuBanust
T/TT |OIIEHOYHOT'O CPEACTBA OIICHOYHOTO
cpenctsa B GoHC
CpeacTBa

Oyenounvie cpedcmaa 0Jisi NPOBedeHUsi MeKYWe20 KOHMPOs

1 Camocmoamensvnaa | KOHTponbHOE Kommiekr - OlleHKa «5» (OTJINYHO)
paboma MEpPOTIPUSTHE, 3aaHui BBICTABJISICTCS CTY/ACHTY,
(moxasarens HEIb KOTOPOTO €CJIM IPAaBUIIbHO
KOMIIETEHIHH COCTOMT B BBIIIOJIHEHBI BCE 3aaHUS

H IIPOMEKYTOUHOM ]
«YMeHuey) ,

KOHTpOJIE 3HAaHUHN
10 TEMC. - OIIeHKa «4» (XopoI1o)
BBICTaBIISIETCS CTYZIEHTY,
€CIIU MPEJICTaBICHO
pelIeHne Beex 3a1ad,
BKJIIOUEHHBIX B padoTy;
[P 3TOM: a) IpU
BEPHOM XO/I€
pacCyKJICHUN pelIeHUe
OTJEJIbHBIX 3a/1a4
COJIEPIKUT
BBIYUCIIUTENIbHBIE
OLIMOKH, IPUBEALINE K
HEBEPHOMY OTBETY; 0)
MIPaBWJIBHOE pEelIeHHE
OHON-ABYX 3a7a4 He
JTIOBEJICHO J10 KOHIIA;

- OIIEHKA «3»




(Y1OBJIETBOPUTEIHHO)

BBICTABIIICTCS CTYJICHTY,
€CJIM TIPABUIILHO
BBIIIOJIHEHO IPUMEPHO
30% Bcex 3aaHMi.

- OLICHKA «2»
(HEeYTOBJIETBOPUTEIHHO)
BBICTABIISICTCS CTY/CHTY,
€CII PeIlIeHUE HEe
OTBEYACT HU OJTHOMY U3
TpeOOBaHMI ,
YKa3aHHBIX BBIIIIE.

Konnokeuym

(mokazarenb
KOMIICTCHIHH
«3HaHue»)

KonTposbHoe
MEpPOTPHSITHE,
L[EJIBI0 KOTOPOTO
SIBJISIETCS
BBISIBJICHUE WU
KOPPEKTHPOBKA
YPOBHSI OCBOCHUS
OTIEIbHBIX
BOITPOCOB
JUCIUILINHEI,
Han0o0JIee BaXKHBIX
JUTSI YCTICTITHOTO
OCBOCHHS
TTOCIIETYOTITIX
pa3esoB JaHHOTO
yuebHOro Kypca.
IIpoBoguTcs B
BHJIC
coOeceqoBaHUs
1o OMJIETaM.

Komriekt
BOIIPOCOB U
3aJlaHUN

- o1IeHKa «5» (OTJIMYHO)
BBICTABIISICTCS CTY/CHTY,
€CJIM JaH IOJHbIA OTBET
Ha BOIpOC Ouiera u
MIPaBWJIbHBIC OTBETHI HA
JIOTIOTHUTETIbHBIC
BOIIPOCHI;

- o1IeHKa «4» (Xopomio)
BBICTaBJISICTCA CTY/ACHTY,
€CJIM J1aH KPAaTKU OTBET
Ha BoIpoc Omiera u
MIPaBUJIbHBIE OTBETHI Ha
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI WJIM TIOJIHBIN
OTBET Ha BOMPOC OmiIeTa
U OJMH — JIBa
HEIMpaBUJIIbHBIX OTBETA
Ha JIONIOJIHUTEIIbHBIE
BOIIPOCHI;

- OIIGHKA «3»
(YAOBIETBOPHUTENHHO)
BBICTABIISICTCS CTYICHTY,
€CII JaH KPaTKHUil OTBET
Ha BOIpoC Omiera u
HCIIPAaBUJIbHBIC OTBETEHI
Ha OTOCIIBHBIC
JOIIOJIHUTCIIBHBIC
BOIIPOCHI;

- OLIEHKa «2»
(HEy10BJIETBOPUTENIHHO)




BBICTABJISIETCS CTYZICHTY,
€CII OTBET He
COOTBETCTBYET HH
OJIHOMY U3 TpeOOBaHUH ,
YKa3aHHBIX BBIIIE.

Koumponvnasn
paboma
(mokazarenb
KOMIICTCHIHH
«Bnanenue»)

KonTposbHoe
MEpPONPUSITHE,
L€JIb KOTOPOI0
COCTOUT B
BBISIBIICHUU
YPOBHS 3HaHUH,
YMEHUU U
HAaBBIKOB,
c(hOpMHUPOBAHHBIX
MIPU U3YYCHUH
ONpEACICHHON
TEMBI JaHHOU
JUCUHUIIIIUHBI

Kommiekt
3aJaHuH .

- OLIEHKA «5» (OTIMYHO)
BBICTABJIIETCS CTYZICHTY,
€CJIU NPaBUIIBHO
BBINOJIHEHBI BCE 3a/laHUS
(060CHOBaHHO MOJTyYEH
IPaBUJIbHBIN OTBET),
100 1ONYLIEHBI
HE3HAYNTEIIbHbIC
MOTPEITHOCTH (PEIICHUE
3aJ]aud B LIEJIOM BEpHOE,
TOJIBKO Ha MOCJEIHEM
JTare JA0MyIEHbI
BBIUUCIIUTEIIbHBIE
OIIMOKH);

- OIIeHKa «4» (XopoIo)
BBICTABIISICTCS CTYICHTY,
€CII TIPEJICTaBICHO
pelieHre Bcex 3aad,
BKJIIOUEHHBIX B padoTy;
IIPYU 3TOM: a) IpU
BEPHOM XO/I€
pacCyXIE€HHI pelieHue
OTJIETBHBIX 33/1a4
COJICPKHUT
BBIUHCITUTENbHBIC
OIIMOKY, MPUBEIINE K
HEBEPHOMY OTBETY; 0)
NPaBUIHHOE PEIICHHE
OJHOM - IBYX 3a7a4 HE
JIOBEJICHO JI0 KOHIIA (
MIPEJICTaBICHO
npumepHo 80%
pelleHus 3a1a9Hn);




- OIICHKA «3»
(YZ1OBJIETBOPUTEIHHO)
BBICTABJISICTCA CTY/ACHTY,
€CJIM MPABUIIBHO
BBITIOJIHEHO TTPUMEPHO
30% Bcex 3agaHUM .

- OLICHKA «2»
(HEYTOBJIETBOPUTEIHLHO)
BBICTABIISICTCS CTYCHTY,
€CIIU pelleHUE He
OTBEYaeT HU OJHOMY U3
TpeOoBaHUH ,
YKa3aHHBIX BHIIIIE.

Oyenounvie cpe

0cmea 01 NPOBeOeHUsl NPOMENHCYMOUHOU

ammecmayuu

3auem
(mokazarenb
KOMIIETEHIINH
«3HaHHueY,
«YMeHuey)

KonTposbHoe
MEpOTIPUSTHE,
KOTOpOE
MIPOBOAUTCS T10
OKOHYaHUH
U3YYEHUS
JTUCUUTITMHBI B
BUJIC
WHUBH1yaJIbHOU
KOHTPOJIBHON
paboThl,
cozepKalen
TEOPETHUUECKHUE
BOMPOCHI U ( WJIH)
3aJ1auM.

Bonpocsr k
9K3aMEHY U
3ayery,

OTJIeIbHbBIE
3aaHusl U3
CaMOCTOSITENIbHBIX
1 KOHTPOJIbHBIX
pabor.

OILICHKA <«3Ga4TCHO»
BBICTABJISICTCA CTYACHTY,
cCln:

a) MpaBUJIbHO
BBITTOJIHEHBI BCE
3a1aHus;

0) IpaBUIbHO
BeIrmostHeHo 60 % Bcex
3alaHUNA U

JIaH TTPaBUJIBHBIN OTBET
Ha OJUH - JIBa
JIOTIOJIHUTEIIBHBIX
BOIIPOCA;

B) IIPaBUJILHO
BeimonHeHO 40 % Bcex
3aJaHul U

JaH HpaBI/IJ'IBHLII\/’I OTBET
Ha JOIMOJHHUTCIIbHBIC
BOIIPOCHI;

- OII€CHKa «HC 3a4TCHO»
BBICTABJISICTCA CTYACHTY,
€CJIM OTBECT HE
COOTBCTCTBYCT HU

OJTHOMY U3 TpeOOBaHMIA ,




YKa3aHHbIX BBILIC.

1.3. TunoBbie KOHTPOJIbHBbIE 32JaHUSA  WJIM MHbIE MAaTEPHAJIbI VISl IPOBeeHUs TeKyILIero
KOHTPOJIsl, MPOMEKYTOYHOI aTTecTaluu, He0OX0AUMBIe /ISl OLleHKH 3HAHM I, yMEeHMI,
HABBIKOB M / MJIH ONBITA JeSITeJIbHOCTH , XapaKTePU3YIOIIMX 3Tanbl popMupoBaHus
KOMIIETeHIIHIl B Ipolecce 0CBOeHHUs 00pa3oBaTeIbHOI MPOrpaMMBbl.

Texkymmii KOHTPOJIb 3HAHUI

B ciydae npumenenus: B 00pa3oBaTeIbHOM MPOLIECCE AUCTAaHIIMOHHBIX 00pa30BaTEbHBIX
TEXHOJIOIMH ucnoiab3yercs https:/dis.ggtu.ru/course/view.php?id=6082

Komnnexm 3adanuii ons camocmosmenvHot pabomol

Camocmosmenvnan paooma Ne 1

Tema: J/luneiinvie opnamenmol.

3ananue 1. J{ns Kaxa0r0 JIMHEHHOr0 OpHaMEHTa, U300paKEHHOr0 Ha PUCYHKE, HAWUTE €ro
IPYHIly CAMMETPUN U YKaKUTE €r0 PyHIaMEHTAIbHYIO 00J1aCTh.

3ananue 2.IlocTpoiite JIHHEHHBIE OPHAMEHTHI TPEX PA3IUYHBIX TUIIOB, BHIOPAB B KaueCcTBE
MOTHBA!

a) IPOCTYIO HE3aMKHYTYIO JIOMaHYIO;

0)3aMKHYTYIO JIOMaHYI0, HE SIBJISIIOILYIOCST TPOCTOM JJOMaHOH.

Camocmoamenvnas paboma No2

Tema: Hexomopuvie nooxoowt K npOeKmMupo8anuio Kpugblx
Bapmnanrl.

1. Haiigute ypaBHeHUs KyOn4ecKoi mapaMeTprueckoi KpuBoii B popme depriocona, eciau
u3BecTHO, uto ro = {0,2,0},r1 ={1,3,2},mo={1,0,1},m:={1,2,4}.
2. 3amaHbl BEpIIMHBI XapaKTEPHUCTUUECKOM ToMaHO#KpuBoit besne: Mo(1,1), M1(2,3),
M2(4,3), M3(3,1) .
OmnpenenuTeceMb TOYEK ITOM KPUBOM , OTBEUYAONIMX CJACTYIOIINM 3HAYCHUAM
napamertpat: to =0, t1 =0,15, t2 =0,35, t3 =0,5, t4 =0,65, ts = 0,85, ts = 1.1300pazure
KPHMBYIO Ha PHCYHKE.
3. BEINOJIHUTE BBIYHCIIEHHS U M300pasuTe KPUBYIO, COCTABIEHHYIO HX JBYX KPHBBIX
depriocoHa, ecau st OTHOM U3 HUX BhIonHsA0TCs yenosus :F( 0)= (0,0), r(1)=(3,1),
r’'0)=(3,0), r’(1)= (3,-1), a nna npyroii - yciosus r( 0)= (3,1), r(1)=(6,0), r’(0)=(3,0),
r’'c)=(3,1).

Bapuanr2.

1. Haiigute ypaBHeHHs KyOHM4ecKOl mapaMeTpuueckoi KpuBoii B popme depriocoHa, eciu
u3BecTHO, uto ro = {0,0,0},r1 ={3,3,2},mo={3,6,6},m1={3,0,0}.



https://dis.ggtu.ru/course/view.php?id=6082

2. 3agaHbl BEpIIMHBI XapaKTEPUCTHUECKOM ToMaHoi kpuBoit bespe: Mo(1,1), M1(3,1),
M2(2,3), Ma3(4,3).

Onpenenure cemMb TOYEK 3TOM KPUBOW , OTBEYAIOIIMX CIIETYIOIIUM 3HAYEHUSIM
napametpa t: to =0, t1 =0,15, t =0,35, t3=0,5, t4 =0,65, ts = 0,85, ts = 1.1300pazute
KPHBYIO Ha PHCYHKE.

3. BbImoaHKATE BRIYUCICHUS M H300pa3suTe KPUBYIO, COCTABICHHYIO MX JBYX KPHUBBIX
depriocona, €ciid I OJHOM U3 HUX BeimoHsoTcs yeiaosus :r( 0)= (1,0), r(1)=(4,-3),
r’'0)=(3,0), r’(1)= (3,-12), a nus apyroi - ycinosus r( 0)= (4,-3), r(1)=(7,-4),
r’'0)=(3,0), r’(1)=(3,1).

Camocmosmenvnas paboma Ne3

Tema: Tononozuueckue npocmpancmea

3aoanue 1. CymecTByeT JId TONOJIOTHS BO MHOXKeCTBe X={a, b, ¢, d}, B KOTOpOIi :

a) OTKPBITHIM MHOXKECTBOM SIBJISICTCSI MHOXKECTBO {a, b};

b) 3aMKHYTBIM MHOKECTBOM SIBJISIETCSI MHOXKECTBO {a, b};

C) MHOXECTBO{a, b} He SIBISETCS HU OTKPHITHIM, HH 3aMKHYTBIM;
d) OKpeCTHOCTBIO TOUKH C SIBIIIETCS MHOKECTBO = {a, b, ¢}?

B CJIydac IMOJIOKUTCIBHOI'O OTBETA IPUBCANUTC MPUMEP APYTIUX OTKPBITHIX U 3aMKHYTBIX
MHOMXCCTB.

3aoanue 2. [Tycte X ectb nyu [0,20). BersicHuTe, onpezenser Jid TOMOJIOTHI0 Ha MHOXKeCTBE X

cemeiictBo @, KoTopoe cocrout u3z @, X u BceBO3MOKHBIX Iiyuei (a, +09), rae a>0.

3aganue 3. BersicHure, SBISIOTCSA JIMKOMIIAKTHBIMHY Ha €BKIMIOBOM IUIOCKOCTH E2:

a) OTKPHITEIT KpyT {A(X,Y) / X% +y? <r?};

6) 3amkHyTEI KpyT {A(X,Y) / X2 +y? <r?};

B) MHOYKECTBO TOYEK IUIOCKOCTH, IPUHAUIEKAIIHX IpsIMoii X+ Y - 2=0;

') MHOKECTBO BCEX HMPPAIMOHATBHBIX YKceN oTpe3ka [a,b] urcioBoii mpsamoii;
1) MHOKECTBO BCEX paIlMOHATBHBIX YKCEN OTpe3ka [a,h] urcioBoii mpsamoii.

33)13HI/I€ 4. BLIHCHI/ITG, ABJIACTCA JIA TOIMOJIOTUYECKOC ITPOCTPAHCTBO ( T,T ) CBA3HBIM, €CJIN:

a) T={ab,c}, 7 ={T,0 {a}, {b}, {ab}};
0) T={ab,c}, T ={T,0 {a}, {b}, {ab}, {ac} }.

Komnnexm 3adanuii ons konmponvHoU pabomol

Konmponvnaa pavoma Nel

Tema: /[eusicenun niockocmu
Bapmuanr 1
1. Tloctpoiite o0pa3 manHoro kBaapata ABCD mpu moBOpOTE IJIOCKOCTH: &) BOKPYT
Touku B Ha yron ¢ =-90°; 0) Bokpyr Touku C Ha yros ¢ =+45°.
2. B mnpaBunsHoM TpeyronsHuke ABC mpoBeneHbl MeTuaHbI AA, BB, CC,
nepecekatonquecs B Touke O. Ykaxute oOpas TpeyronbHuka AB ‘O mpu oceBoii



CUMMETPHUH TUIOCKOCTH, OCh KOTOPOH mpoxoauT yepe3 Touku C u O. OObsicHuTE CBOM
OTBET.

3. Haiigure opaunary oOpasza Touku A(—2;—1) u abcruccy npoobpasa touku B(0;1) mpu
nsrxeHnd f, ecim u3BecTHo, uto f: X' = 4 X—=y+1;, y=—x——y-1.

5 5 5 5

4. 3anumurte Gopmyinsl aBrkeHus f u onpenenure ero BU, €Ciii U3BECTHO, 4to: f = Sp

oTa, m: x+2y+1=0, a{-1,-2}.
5. Jpuxenue nepeBoaut Tpeyronsnuk ABC B Tpeyromsauk A'B'C'. 3anucats (hopmysisl
JBYDKEHUS M OTIPENICIUTD €T0 BUJI, €CIIH:

Bapuanr 2
1. Tloctpoiite 06pa3 mannoro kBagapatra ABCD mpu moBOpoOTe IUIOCKOCTH : &) BOKPYT

Touku A Ha yros ¢ =+90°; 6) Bokpyr Touku B Ha yron ¢ =—-135°.

2. B npaBunsHom TpeyronsHuke ABC mposemensl Meamanel AA, BB, CC,
nepecekaromuecs B Touke O. Vkaxure obpas Tpeyronbhuka CA'O mpu ocesoii
CUMMETPHH IIJIOCKOCTH, OCh KOTOpO mpoxoaut yepe3 Touku B u O. O0bsacHuTe cBOM
OTBET.

3. Haiigure abcruccy obpasa touku A(—2;—1) u opaunaTy mpoodpasa Touku B(0;1) mpu

, 4 3
nBrkennu f, ecnu u3BectHo, uto f1 X' =—=X+-y-1; y'=—=x——y-2.
5 5 5 5

4. 3anumute GOpMyIIbl IBHKEHUS f 1 OmpeesnTe ero BUI, €ClId U3BECTHO, 4To: = Spo
Ta, m:x—y+1=0,a{-1;1}.

5. Jlpwxkenue nepesoauT Tpeyronbuuk ABC B tpeyronsaux A'B'C. 3anucats GopMysisl
JIBYOKCHUS M OTIPENICITUTh €0 BUJI, €CIIH:

A(-3;1), B(2;0), C(-1;3), A(9:3), B(4:4), C(7;1)
Konmponsnas paboma Ne 2
Tema: Ilnockue Kpucmannozpaguueckue pynnoi

Bapmuanr 1.

1.BLI$ICHI/IT6, 4TO MPEACTABJIACT coboit KOMIIO3ULIMS ABHKCHUN fu J JIOCKOCTH, €CJIH OTO
OCCBBIC CHUMMCTPUU IIJIOCKOCTU C OCAMU |I/Im,HepeCGKaIOHII/IMI/IC$I B Touke O:

f:SI,g :Sm, I

2.BBIsICHUTE, UTO MPEICTABIIAET COO0I KOMIO3MIIMS ABMKeHHH f U ¢ TTockocTH, ecitu 310
MIOBOPOTHI TNIOCKOCTH BOKPYT TO4YEKA UB Ha OJMHAKOBO OPUEHTUPOBAHHBIE YTIIBIO, U
[BcOOTBETCTBEHHO:

f= RA,g = Rg,

3.I[J'ISI KaKZI0ro ¢c€T4aToro OpHaMeHTa , I/I306pa)KeHHOF0 Ha PUCYHKC ,

YKAXXUTC KOHCUHYIO CUCTCMY 06pasyroumx JJIsA COOTBCTCTByIOH.[Cﬁ T'pyHIibl CHMMCTpHﬁ.

4.YKaxuTe, CKOJIBKO IJIOCKUX KPUCTALIOrpapHUYECKUX TPYIIT COJAEPIKUT MMOBOPOT Ha yroim/2 .



5. IloctpoiitTe Ba ceT4aThIX OPHAMEHTA Pa3IMYHOIO THUIA, TPYIIa CHMMETPUA KOTOPOTO
COJICPKHT OBOPOT Ha yrou ©n/2 ( uiu Ha yroi 71/6).

Bapuant2

1.BBI$ICHI/ITC, YTO MpCACTABIIACT coOoi KOMITIO3UIIMA I[BI/I)KGHI/Iﬁ fu J JIOCKOCTH, €CJIM OTO
OCEBBIC CUMMETPUH INIOCKOCTHU C IapalICIbHBIMU ocamul u m:

f=2S,0=Sm Im.

2.BBIsSICHHTE, YTO MIPEACTABIISET COOO0 KOMITO3UIIMS ABMKEHUH f U § MII0CKOCTH, €cin 3TO
IIOBOPOTHI INIOCKOCTH BOKPYT TOYEKA UB Ha NPOTUBOINOJIOKHO OPUEHTUPOBAHHBIE YIJIBIOL U
BcooTBETCTBEHHO:

f =Ra,g = Rs,

3.HJ'I$I KaXXJ10Iro c€T4aToro OpHaMeEHTa, I/I306pa)KeHHOFO Ha PUCYHKC ,

YKaXXUTC KOHCUHYIO CUCTCMY 06pa3y}oumx JJIA COOTBeTCTBYIOIHCﬁ T'pyHIibl CHMMeTpHﬁ.

4. VKaKuTe, CKOJILKO IUNIOCKUX KPUCTAILIOrPa(GUIeCKUX TPYIIIT COAEPKUT TOBOPOT Ha yromn/6.
5. IocTpoiite Ba ceTYATHIX OPHAMEHTA PA3IMYHOIO THIIA, TPYIIAa CAMMETPHUI KOTOPOTO
COZIEPKUT MOBOPOT Ha yrou /6 ( wiau Ha yrou n/2),

Koumponvnas paboma Ne3

Tema: Mempuueckue coomuouienus 6 cpepuuecKkux mpeyzoibHuKax
Bapuanr 1.

1. I[OKa)KI/ITe, 4qTO B C(i)epI/IHGCKOM TPEYIrOJIbHUKEC C JJIMHAMU CTOPOH a,b,c 1 BCIIMUNHAMU
MMPOTUBOJIC)KAIINX YIJIOB A,B, C CIIpaBCJiMBa CICAYIOMIasa « (1)0pMYJ'Ia IISITU DJICMCHTOB».
.z . € b c , b o .
Sin—cosB = sin-cos— —cos- sin—cos 4 ,roer — paauyc C(I)epLI, COACPpKaICU NaHHbIN
r r r r r
TPECYTrOJIbHUK.

2. JIoKakuTe, 4TO JUIMHBI CTOPOH CPEPUUECKOTO TPEYroJbHUKA MOKHO HAWTHU, 3HASI BEITMUMHBI
TpeX ero yrioB ( mpeAroaraeM paauyc I cepbl U3BECTHBIM).

T
3. JlokaxxuTe, 4TO B IPSIMOYTOJILHOM C(PeprUuecKOM TpeyroabHuke( LA = E) BBITOJIHAETCS

, b L2,
paBeHCTBO: §in— = SIN- sinB.
L r

b

. B IpsAMOYTOJIBHOM C(PEPUUCCKOM TPEYTOJIbHUKE ( LA = —) TaHO—= , L0 =
4. B npsvoy p pey A =7) nano-=371°52", £C =45°35’

. Cca
Hantu— ,—, 2B
rr

Bapuanr 2.

1. JIokaxwure, 9T0 B CHeprUUECKOM TPEYroJIbHUKE C JIMHAMH CTOPOH a,b,C ¥ BelnYrHAMH
npoTtuBosexamux yrioB A,B, C cipaBeanuBa cienyromas « GopMysa MATH 3J€MEHTOBY:



. b . , . .
sin4 cos— = sin CcosE +cosC sinFE cosf , T1e I — paguyc cdepsl, coaepxalieil JaHHbIH

TPEYrOJIbHUK.

2. Jlokaxkure, 4TO B CPeprUIECKOM TPEYTOJIbHUKE MPOTUB OOJIBIICH CTOPOHBI JIEKHUT OOIBIIHUIA
yrolL

T
3. JlokakuTe, 4TO B MPSIMOYTOJILHOM CeprUIecKoM TpeyrosibHuke ( LA = E) BBITOJIHSETCS

o b c
PaB€HCTBO: CO5— = COS—CO5—.
r r r

4. B npsimoyronsHOM chepuieckoM Tpeyroibauke (£ A = g) nanozB=80°11",

£C =154°58’

Haiitu —,
r

ab
;

=0

IIpomeskyTouHas arrecTaums

B cJIydac IIpUMCHCHUA B 06pa30BaTeJ’ILHOM Ipouecce NTMCTaAaHIMOHHBIX O6paSOBaTeJ'IBHBIX
TEXHOJIOTH# ucnoab3yercs https://dis.ggtu.ru/course/view.php?id=6082

Ilepeuens 6onpocos 0nsa no02omMoeKu K 3auemy

Omnpenenenue U NpUMepb! ABUKEHUN MIIIOCKOCTH.

I'pynna nBuKEHUH IUIOCKOCTH U €€ MOATPYIIIBIL.

Knaccugukarus IBUKEHUH MIOCKOCTH.

Pa3noxenue qBUKEHUS IIJIOCKOCTH B IIPOU3BEACHUE OCEBBIX CUMMETPHH.
Omnpenenenne U IpUMeEpPBI TPYMIBI CAMMETPUN  TUIOCKOM (QUIypHI.
I'pynna BpalieHnii NpaBUIBHBIX MHOTOYTOJIbBHUKOB.

IIpaBuIBHBIEC TOYEYHBIE CUCTEMBI U IUCKPETHBIE IPYIIIILI IBHKCHUH.

Knaccugukaius TUCKpeTHBIX TPYII JBHKEHUH MPSMOH.

© © N o g b~ w DR

Onucanue IBUKEHUH, coepKaluxcs B rpymnmne 0op/ropa.

[EEN
o

. Kimaccudukanust rpyrn cuMmMmeTpuii 00pIIopoB: CeMb BHIOB JTUHEHHBIX OPHAMEHTOB.

[EEN
[EEN

. HapaJ'IJ'IGJ'IBHBIe IEPCHOCHI B KpHCTaHHOrpa(queCKOﬁ TpymIie.

[EEN
N

. IToBOpOTHI U OCEBbIE CUMMETPHH KPUCTAILIOTpaUIecKOi TpyIIIbL.

[EN
w

. Knnaccudukanus miockux kpucramiorpadpuyeckiux rpyriil.

[N
SN

. bonbime okpyxHOCTH Ha cdepe U UX CBOMCTBA.

[EEN
o1

. [Inomane u CyMMa YyTrJjioB C(I)CpI/I‘-ICCKOI‘O TPECYTOJIbHUKA.

[EEN
(o3}

. TeopeMa CHUHYCOB IJIA C(I)epI/I‘-IeCKI/IX TPCYTr'OJIbHUKOB.

[EEN
\I

. TeopeMa KOCHUHYCOB JJIA C(I)epI/I‘-IeCKI/IX TPCYTrOJIbHUKOB.


https://dis.ggtu.ru/course/view.php?id=6082

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.

CtpoeHne KpuBOi B OKPECTHOCTH OOBIKHOBEHHON TOYKH.

KyOuueckue napamerpuueckue kpusbie B popme DepriocoHa.

KyOuueckue napamerpuueckue kpusbie B popme besbe.

Onpenenenue U NpUMEPBI TONOJIOTMYECKHUX IIPOCTPAHCTB.

Tononornueckue OKpecTHOCTH (ONpeaeIeHne , IpUMepbl, CBOMCTBA)

HenpepsiBable oToOpaxeHus (onpeaeneHne , KpuTepuil HepepbIBHOCTH, IPHUMEPHI).
['omeoMOp}H3M TOMOIOTHYECKUX MPOCTPAHCTB (OMPEIEICHUE , TPUMEPHI, CBOMCTBA).
OTnenuMoCThb TOMOJIOTUYECKUX TPOCTPAHCTB (OIIpeesieHIe, IPUMEPBI, CBOMCTBA).
KoMnakTHOCT TOMOJIOTMYECKUX IPOCTPAHCTB (OIIpeIesIeHUE, IPUMEPBI, CBOMCTBA).
CBSI3HOCTH TOMOJIOTMYECKUX MPOCTPAHCTB (OMpeesieHrne, TPUMEPDI, CBOICTBA).
Tomonoruueckre MHOT00Opasus (onpeesieHue, IpUuMephbl, CBOWCTBA).
Tononornueckue MHOroo0Opasus ¢ KpaeM (onpeaesieHue, IpuMepbl, CBOWCTBA).
Knerounoe pasnoxxenue. DiiepoBa XapakTepUCTHKAa MHOT000pasusl.
Opuentupyemble MHoOroobOpasus. Teopema O COIJIacCOBAaHHOCTH OpHUEHTALMU
HEKOTOPBIX MHOI'000pa3uil.

Knaccugukaius KOMIOAKTHBIX ABYMEPHBIX MHOTOOOpa3uii.

Tomnonoruueckue cBoicTBa aucra Mebuyca.

Tononornyeckue cBOMCTBA MPOESKTUBHOM INIOCKOCTH.

CxeMa coOTBeTCTBHS THIIOBBIX KOHTPOJILHBIX 32JaHUIl U OlleHMBAaeMbIX 3HAHMH,
YMEHHUi, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3YOLIMX 3TANbI
(popMHUpPOBAHUA KOMIIETEHLNH:

No Kon w wnammeHnoBaHue HaumenoBanue TunoBoe KOHTPOJIBHOE 3aIaHUE
KOMIIETCHIMU WHJIMKATOpa
JOCTIOKEHUS
KOMIICTCHIIN N
1 | YK-1.Cnocoben VK-1.1
Bomnpocs! k 3auery
OCYILIECTBIIATH
2 MOHUCK, KpI/ITI/I‘IeCKI/Iﬁ VK-1.2 CamMocTosTebHas pa60Ta
3 aHAJIN3 U CUHTE3
uHpopMaluy, V13
MIPUMEHSTh CHCTEMHBIN Kontponbnas padota
MOJXOJT JIJISl PEIICHUS
MOCTaBJICHHBIX 337124
1 IIK-1.Cnocoben TK-1.1
OCBauBaTh u Bomnpocs! k 3auety

HCIIOJB30BaTh




TEOPETUYECKHE  3HAHMS
U IPAKTUYECKUE YMEHMUS
Y HaBBIKM B IIPEIMETHOMN
o0nacTu NpU peLIeHUU
npo¢eCCHOHATIBHBIX
3aj1a4

I1K-1.2

CamocrosrenbHas paboTta

IK-1.3

KonTponbhas pabota




