[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®MO: Cuupros Cepreit HMiMaeBETEPCTBO HayKp M BhicLlero obpasosanms Pocemiickoll Meaepaimn
[lomxHoCTb: BpHO pekTopa

[lara nogmcarms: 01.0490FSHEANOBO « TBEPCKOH I'OCY JIAPCTBEHHbBI YHUBEPCHUTET»

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

«YTBEPIAIO»
Pyxosoaurens OOI1
lllapos I'.C.

yHSOpDCWTAT

Palodas mporpaMMa IICIATIDIHED (¢ SHHOTAme)

RﬂHIIhlﬂTE[IIIﬂI reoMEeTpHE H NEeOMETPHYECKOE MOJEeIHRDOBAHEE

HanpaeneHsie NOOTOTOBEHN

02.03.03 Maremarudecroe obecledeHNe M aOMHHNCTPHPOBAHNE
HHGOPMAITHOHHEIX CHCTEM

TMpodm: noaroToBEN

MaTteMaTHIecEne OCHOBEI HE(DODMATHEN

Tt cTymenToR 2 Kypca 0qu0it GopMer ofyaemm
VpoBeHE BEICIIETO OODA30BAHIIA

BAKATTABPHAT

Cocrepnrems:  A$.-MH., npodeccop [ C. lapoe

Teeps, 2024



I. AHHOTaUA
1. Heab v 32124y JUCHUTLIMHBI

Lensmu ocBoeHust TUcIMIUINHBL « KoMmbloTepHast TeOMETpUsl ¥ TeoMeTpuYe-
CKOE MOJICTTUPOBAHME) SIBIISIFOTCSI IPUOOPETEHNE HAaBBIKOB MOCTPOCHHS T€OMETPH-
YECKUX 00BEKTOB C MOMOIIBIO MaTeMaTudeckux naketoB Octave u Maple. Otu Ha-
BBIKA HEOOXOAUMBI JUIsl OCBOCHHUS 00pa30BaTE/IbHONM MPOTrPaMMBI U TTOCIIEAYOIIEH
poecCHOHATLHON IESITETEHOCTH.

2. MecTo IMCcUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

KoMIbroTepHast reoMeTpusi U reOMETPUYECKOE MOJEIUPOBAHUE OTHOCUTCS
K OJIOKYy MUCHMIUIMH MO BBIOOPY, B 4acTd, (hopMUpyeMON ydaCTHUKaMH 0Opa3oBa-
TENbHBIX OTHOWEHWM. OHa SBISETCS HEMOCPEACTBEHHBIM NPOAOLKEHHUEM Kypca
«InddepennmanbHas reOMETpUs U TOTIONIOTHS», UMEET B3aUMOCBS3U C JUCLUILIHA-
My, «lIporpammHbie cpeAcTBa MaTEMaTHYECKUX BbUMCIEHUN», «Web-nuzaiiny,
«MaremaTnueckoe MOAEIMPOBAHNE HEIMHEMHBIX IPOLIECCOBY, «HUCIEHHOE MOIe-
JUPOBAHKME B MaTeMaTH4eCcKou (usuke» u ap. s 0cBOEHHs TUCLMITIMHBI HEOOXO-
IMIMBI 3HaHHE KypcoB «I'eoMeTpus U Tonosorus», «MaTteMaTn4eckuil anainus», «H-
dopmaTiKa M  MPOrpaMMHUPOBAHUE», HATUYME YCTOMUYHMBBIX HABBIKOB palOOTHI C
00bEKTaMU 3TUX KypCOB.

3. O0béM TUCHHMIIINHBIL:
3 3aueTHBIX eauHULB], 108 akageMUYEeCKMX 4acoB, B TOM UYMCJIE
KOHTaKTHasI paboTa: JeKIuH — 17 4acoB, 1aboparopHble — 34 4acoB, B T.4. IPAKTUYECKas

TIOJITOTOBKA — 2 Yaca; caMOCTOsTelIbHAs paboTa — 57 JacoB.

4. HJIaHl/IpyeMble PE3YyJIbTAThI oﬁyquuﬂ o TMCIUIIJINHE

IInanupyemsbie pe3y/ibTaThbl ILnanupyembie pe3yJbTaTbl 00y4eHHs 110 JUCHUIIIHHE

OCBOEHMSI 00pPa30BaTEIbHOM (MM MOYJII0)

nporpammsl (popMupyemMsbie
KOMIICTEHIMH)

VYK-2 Cnocoben ompenensite | YK-2.1 Onpenensier kpyr 3a7ad B paMKax IMOCTaBJICHHOM
KpYT 3aJa4 B paMKaXx IIOCTABJIEH- | LIEJIU, OIPEAEISIET CBSI3U MEXTy HUMU

HOW 11eJT1 U BBIOMpATh OITH- VYK-2.2 [Ipennaraer cnocoObl pelieHrs MOCTaBICHHbIX 3a-
MaJIbHBIE CIIOCOOBI MX PEIIEHUs], | Jau U OXKUJAeMbIe pPe3yJIbTaTbl, OLEHUBAET IPEJIOKEH-
MCXOJIS U3 ISHCTBYIOUIMX MIPAaBO- | HbIE CIIOCOOBI C TOUKH 3PEHHUS] COOTBETCTBUS LIEJIU MPOEKTA
BBIX HOPM, UMEIOLIUXCS pECYP-
COB M OTPaHUYEHUI

[IK-1 CnocobeH ucnosnb30- [1K-1.3 [IpumeHsieT METObI U IPUEMBI U3 00JIACTH MaTe-
BaTh 0a30BbIC 3HAHUS B O0Ia- | MaTUKH, PU3UKH ¥ WHPOPMATHUKH IS PEIICHHS 3aa4
CTH MaTEMaTUYECKUX U €CTe- po¢eCCUOHATBHOMN eI TEIbHOCTH

CTBEHHBIX HayK, TPOrpaMMUPO-
BaHMS U HHOOPMAITHOHHBIX
TEXHOJIOTUNA




CTEM

[IK-3 Cnocoben  obecnieun- | [IK-3.2 PazpabaTsiBaeT mporpaMMHBIE MPOIYKTHI U MPO-
BaTb pabOTy KOMIBIOTEPHBIX | [PAMMHBIE KOMIUIEKCHl C HCIIOJIb30BAaHUEM COBPEMEH-
ceTel U MH()OPMAITMOHHBIX CH- | HBIX HH()OPMAIIMOHHBIX TEXHOIOTHI

5. ®opmMa npPoOMeKYTOYHOr0 KOHTPOJIA  3a4ET.

6. S3pIK NpenogaBaHusi pyCCKMI.

I1. Copepxanne qucHMIIMHBI (MJIA MOYJIs1), CTPYKTYPHPOBAHHOE 110 TemaMm (pas-
AeJIaM) ¢ YKa3aHMeM OTBEJICHHOI0 HA HUX KOJIMYECTBA aKaJIeMHUYEeCKHX YaCOB U

BHU/IOB Y4eOHBIX 3aHATHH
1. [las cryneHToB 04HOM opMBbI 00yYeHUs

HaunmenoBanue PasaciioB U TEM

Bcero

KonTakTHas padora (dac.)

Jlekix

Jlabop.
pabota

B T.4.

MIPaKTH-
yecKast
TOJro-
TOBKa

Camo-
CTOSIT.
pabora

1. Beenenue. 3amaun  KOMIIBIOTEPHOM T'E€OMETPHH,
KOMITIOTEPHON TpadUKu M TeOMETPUYECKOrO MOje-
JUpoBaHUsA. MareMaTtuueckoe (aIrOpUTMHUYECKOE)
omnHcaHue N300paxkaeMoro 0ObeKTa. MOArOTOBKA K BH-
3yalu3alii; CO3/1aHhe W300paKEHUsS;, OCYIIECTBIIE-
HHE JIEHCTBHH ¢ H300paKEHUEM.
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2. O0mme cBeneHUs O KOMITBIOTEpHOU rpaduke, ee
Bunbl. PactpoBas rpaduka, pacTpoBbie M300paKEHUS
U UX XapaKTepHUCTHKU. BekTopHas rpaduka, MpUHIIN-
MBI CO3/IaHUSI BEKTOPHBIX M300paKE€HUN C MOMOIIBIO
MaTEeMaTUYECKUX OIMMCAHUU OO0BEKTOB. JIOCTOMHCTBA
Y HEJIOCTATKU Pa3IMYHbIE BUJIOB KOMIIBIOTEPHOU rpa-
dhukmu.

3. IIporpammHoOe obecriedeHune, UCIoNb3yeMOoe JUIs pellie-
HUS 33[1a4 KOMIIBIOTEPHON F€OMETPHUM, MPOrPAMMHBII
xomiuiekc Octave, nmporpammubie Komiuiekcsl MAT-
LAB u Maple.

11

4. O630p TEOpHH KPHUBBIX: CIIOCOOBI 3aJaHUS KPUBBIX
Ha TUIOCKOCTH M B IPOCTpaHCTBE (IIpocTasi KpuBas, 00-
mas KpuBas, MapaMeTpU30BaHHAs KpHUBasi), paauyc-
BEKTOp KpHWBOMH, CEKyIlas, KacaTelbHas, IJIWHA JYyTU
KpUBOW, HATYPaJIbHBIN MAPAMETP.

5. MexaHu3Mbl KOMITBIOTEPHOTO H300paKEHUST KpH-
BbIX. AnHanutudeckue JnuHud. Craitael. Kpusbie
besse. CoctaBHble KpuBble. CIOCOOBI MOCTPOCHUS JIH-
Hull. M300paxeHune mpocThiX, OOIIMX, MapaMeTpHu30-
BAaHHBIX KPUBBIX Ha IJIOCKOCTH U B MPOCTPAHCTBE B
cpenax Octave, MATLAB u Maple.

11




6. O630p TeopHuM MOBEPXHOCTEH: MpocTas, ooIas, Ia-
paMeTpU30BaHHAsl MOBEPXHOCTh, PETYJISPHBIE TOYKH,
KOOpJIMHATHAs CETh Ha TOBEPXHOCTH, JIMHHUS Ha TIO-
BEPXHOCTH., KacaTellbHasl IJIOCKOCTh U HOpMaJb K T0-
BEPXHOCTH.

7. KomnprorepHoe H300pa)keHHE MOBEPXHOCTEH, €ro
BUJbl. AHanuTHYECKHE NOBEpXHOCTH. IloBepxHOCTH
Kynca. CmnaitHoBble noBepxHOCTH. IloBepxHOCTH
besbe. [loBepxHocTu TpeyroiabHoi Gopmbl. Tpeyroms-
HbI€ CIUIaiHOBbIE MOBEPXHOCTH. CIIOCOOBI NOCTPOCHHUS
ITIOBEPXHOCTEM.

8. M300parkeHne MpoCThIX, OOLIMX, MapaMeTpU30BaH-

HBIX IIOBEPXHOCTEH B IipocTpaHcTBe B cpenax Octave,
Maple 1t MATLAB.

9. Cioco0nlI mepeadyu MBeTa B KOMIIBIOTEPHOU Tpadu-
Ke. AJIJUTUBHBIA U CyOTPAaKTHUBHBIN IIBET, CHUCTEMBI
uBetoB RGB, CMYK. Peanu3zaius B B cpenax Oc-
tave, Maple u MATLAB.

10. T'eomerpuyecknii mouck. 3ajnaya JIOKaJIW3aLUU
TOYKH. 3aJlaya PErMOHAJIBHOTO noucka. bimszocts. 3a-
Jlada O eIMHCTBEHHOCTH JIEMEHTOB. Pemenue 3amad o
OJIM30CTH METOJIOM JIOKYCOB.

11. I'eomeTpruueckoe MoaenupoBanue. Buasl Tpexmep-
HOU rpaduku. MoaenupoBaHie TpEXMEPHBIX 0OBEKTOB
(ten). ITpoBosouHast CKyJIbITYpa, OKPAITUBAHHUE TLIIOC-
KOCTel (TUIOCKOCTHOW PEHJIEPUHT), CTIIaKUBAaHUE Ipa-
HULl, TEKCTypUpOBaHHE NoBepxHocTel. OcBeuieHue
00BEKTOB.

Hroro

11 1 2 8
11 2 4 1 5
11 1 2 8
7 1 2 4
11 2 4 5
11 2 4 5
108 | 17 34 2 57

III. O6pa3oBaresibHbIE TEXHOJIOTHHU

VYuebHas nporpamMma — Ha- Bun 3anstus
MMEHOBAaHUE PA3JIECJIOB U TEM

O6p830BaTGJII>HLIe TCXHOJIOI'MH

BBenenue. 3amaunm  KOMIIBIO- | JIEKIIUS
TEPHOW T€OMETPUH, KOMIIbIO- abopaTOpHBIE
TepHOW TpauKH ¥ TECOMETPHU-
YECKOr0 MOJICJTUPOBAHUSL.

Kraccnuaeckas nekuys, 1MCKy CCHOHHBIE
TEXHOJIOTUHU, TEXHOJIOT s pa3BUTHUS
KPEATHBHOT'O MBIIIJICHHS

OO06mue cBeleHHS O KOMIBIO- | JIEKIUS
TEepHOU rpaduke, €€ BUIbI. Ha6opaT0pHI,1€
[IporpamMmuoe obecnieueHue, uc-
T0JIL3YEMOE JUTS PEICHHs 3a/1au
KOMIIBIOTEPHOM T€OMETPHH.

Knaccuueckas nexuust, mnpodieMHas
JIEKIHS], TUCKYCCUOHHBIE TEXHOJIOTHH,
METO/IbI TPYTIIIOBOTO PEIIEHUS TBOP-
YeCKUX 3ajau.




O0630p TeOpHH KPUBBIX: CIIOCO- | JICKIHS [IpoGnemHas JeKIus,

ObI 3aJlaHus KPUBbIX. Ha60paT0pHHe UrpoBas TCXHOJIOI'HA, KEUC-TEXHOJIO0-

MexaHu3Mbl  KOMITBIOTEPHOTO TS, METOBI TPYIIIIOBOTO PEIICHHMS

U300paKEHUST KPUBBIX. AHAJIH- TBOPYECKHUX 3a]1a4.

tudeckue JuHud. CriaifHel. .

O0630p TeopuHU MOBEPXHOCTEH. | JIEKIIUA Knaccuueckas nexiys, MO3roBoi

KommbrorepHoe M300paxeHUe | 7aGopaTOpHBIE HITYPM, TUCKYCCUOHHBIE TEXHOJIOTHUH,

MOBEPXHOCTEMU, €r0 BU/IBL. METO/IbI TPYIIIIOBOTO PELIEHUS TBOP-
YECKHX 3a/1a4.

AHaJIUTUYECKUE MOBEPXHOCTH. | JIEKIIHS [IpobnemHas nexius, MO3roBoi

HOBerHOCTI/I KyHca. Ha60paT0pHHe TYPM, pCIICHUC MHAUBUAY AJIbHBIX

CrnaitHOBBIE TTOBEPXHOCTH. 3a/1au.

N306paxkenne mpocThiX, 00-

IMX, TapaMETPU30BAHHBIX IO-

BEPXHOCTEM.

CnocoObl mepenayu 1BETa B | JEKIUS Knaccuueckas nexius, pereHue nHam-

KOMIIBIOTEPHOM rpaduke. 1a00pPaTOPHBIE BUJTyaTbHBIX 33/1a4.

['eomerpuueckuii mouck. 3aja- | JEKIIH Kiaccndeckast JeKIust, MO3roBOM IITYPM,

ya JOKaJIN3alluu TOYKH. Ha60paT0pHI)Ie AUCKYCCHOHHBIC TCXHOJIOTHU, TEXHOJIO-

I'eomeTpruueckoe MonenupoBa-
Hue. Buabel TpexmepHou rpa-
¢uku. MonenupoBanue Tpex-
MEpHBIX 00HEKTOB

TUSl Pa3BUTHS KPEATHBHOTO
MBIIUICHUS,PEIICHUE UHANBUAYaTbHBIX
3a1ad..

IV. OneHoyHble MaTepHaJIbl I MIPOBEACHUSA TEKYLIEH U MPOMEKYTOY-

HOH aTTecTalu

Ouenounvie mamepuanvl 01 NPOGEOEHUs MEKYULE ammecnauuu

TunoBbIe BOIPOCHI M 321a4H /151 POBEPKH CAMOCTOSITeILHOM padoThl
KonTposabHoe 3aganue Ne 1
Jlns1 cemencTBa KpUBBIX Ha IJIOCKOCTH B COOTBETCTBUM C BApUAHTOM 3aJalTe ma-
paMeTpHuecKre ypaBHEHUs, HaluTe OruOarolryto, MOCTPOWTE CEMEHCTBO U (BBIJCIICH-
HYI0 LIBETOM) orudaroniyro kak 1) Habop o0IMX KpUBBIX, 2) HAOOp MapamMeTpU30BaHHBIX
kpuBbIX B cpenax Octave wim MATLAB.




xr+c

(1) 3y~ &) = 20z — 9" (1) o = 222

(@) (- +9* = (14) y = cem*";

3 (-0 ty= 15) T L1,

(4) (z —c)* + (y — l)2 =1; (16) y = esin(z + c¢);

(5) y = cx® — & (17) ey = (z — 0%

(6) =% — (QZTL)Q = 1; (18) y = ¢ tn(ex);

m T o (19) (@ -2+ (y — 2 = &
(8) z? +y* + ¢ = 3ewy; (20) y = c*(z — 0)%;

(9) y? + 2cx + & = 0; (21) (z —e)’+(y—0c)?=1—g¢;

(10) y = 22 — 2cx + 2¢2; (22) (x —cosc)? + (y —sinc)? = ¢2;

KountpoabHoe 3a1anue Ne 2

JIist 3ajaHHOM OBEPXHOCTU B COOTBETCTBUM C BAPUAHTOM 3aJaiiTe mapaMeTpuye-
CKHE YPAaBHEHMS, IIOCTPOUTE MMOBEPXHOCTh KaK IIapaMETPU30BAHHYIO IIOBEPXHOCTh B Cpe-
ne Octave, BeIOpaB mapaMeTpbl CETKH IS YI00CTBA CPaBHCHUSI.

(1) Kpyroso#t nunuuap. (2) Kpyrosoit konyc. (3) Cdepa. (4) IlapabGomnoun Bpa-
HICHMUS.

(5) DOnnuncown Bpamenus. (6) OTHOMOIOCTHBIN TUNIEPOOJION] BpaAIICHUSI.
(7) JABymnosocTHBIN runepOosions BpamieHus. (8) Dmmmnrtudeckuil mapadoaous.
(9) Tunep6ommueckuii napadonoun. (10) Kocoii remukounn. (11) Karenown.
(12) TlceBmocdepa. (13) Top. (14) IIpousBosibHAS NUIUHAPUIECKAS TOBEPXHOCTD.
(15) TlpousBosnbHas koHuueckas moBepxHoctb. (16) Topc. (17) Dnauncowu.
(18) Onnomnonoctreil runiepoosona. (19) JIBymoaocTHBIN rumnepOoIous.
(23) TlapabGonuueckuii uunuuap. (24) I'unepOonuuecKuit HUTUHIDP.



1. Crucok BOIPOCOB K 3a4€Ty
Bunbr komneioTepHolt rpaduku. PactpoBas rpaduka, pactpoBbie H300paxe-
HUSl U UX XapaKTepUCTUKU. BekropHas rpaduka, MpUHIUIIEI CO3JJaHUSI BEK-
TOPHBIX M300paKEHUHN C MOMOILBIO MAaTEMAaTHYECKUX OMUCAHUM OOBEKTOB.
JIOCTOMHCTBA U HEIOCTATKH Pa3IMUHbIC BUIOB KOMIIBIOTEPHON TpaduKH.
Crioco0bl 3a/1aHusl KPUBBIX HA TUIOCKOCTH U B MIPOCTPAHCTBE PaJNyC-BEKTOP
KpPUBOM, CEKyllas, KacaTelibHas, JJIMHA yI'M KPUBOM, HATypaJbHbIA Iapa-
METP.
MexaHn3Mbl KOMITBIOTEPHOTO HM300paXeHHs] KPUBBIX. AHAIUTUYECKUE JIU-
Huu. Crnaitnel. Kpusbsle besbe. CoctaBHbie KpuBble. CrIOCOOBI TOCTPOEHUS
muHui. M300paxkeHne mpocThIX, OOMIMX, MapaMeTPU30BAaHHBIX KPHUBBIX Ha
IJIOCKOCTHU U B mpocTpaHcTBe B cpefax Octave, Maple u MATLAB.
[Ipocras, obmiasi, mapaMeTpu30BaHHAs MOBEPXHOCTb, PEryJSiPHbIE TOYKH,
KOOpJAMHATHAsI CETh HA TOBEPXHOCTH, JIMHUS HA ITOBEPXHOCTH., KacaTelbHas
MJIOCKOCTh U HOPMaJib K MIOBEPXHOCTH.
KomnerorepHoe n300pa’keHuE MOBEPXHOCTEW, €ro BUIbL. AHATUTHYECKUE
noBepxHocTH. [ToBepxHocTn KyHca. CrinaliHoBble moBepxHOCTHU. [ToBepxHO-
ctu besne. [loBepxHocTu TpeyronapHO GopMbl. TpeyronbHbIe CITaliHOBBIE
noBepxHocTU. CriocoObl TOCTPOEHHUS TOBEPXHOCTEH.
N300paxenne mpocThiX, OOIMINX, MapaMeTPU30BaHHBIX TOBEPXHOCTEH B MpoO-
ctpaHcTBe B cpenax Octave, Maple u MATLAB.
CriocoObl nepenaur BETa B KOMIIBIOTEPHOM rpaduke. AJAUTUBHBIA U Cy0-
TpakTUBHBIN 11BET, cucTeMbl IBeTOB RGB, CMYK. Peanusanus B B cpenax
Octave n MATLAB.
['eomeTpruecknii MOUCK. 3aJayda JIOKAIM3AUUKA TOYKH. 3a/1a4a PErHOHAIbHO-
ro noucka. bamzocte. 3aaya 0 €IMHCTBEHHOCTH JJIEMEHTOB. Pemienue 3a-
7a4 0 OJIM30CTH METOJOM JIOKYCOB.

10.'eomerpuyeckoe MoxaenupoBaHue. Buasl TpexmepHoi rpaduku. Mopaenu-

poBaHUE TpeXMEPHBIX 00bEKTOB (Tein). [IpoBooYHAs CKYJIBNTYpa, OKPAIIIU-
BaHUE IJIOCKOCTEN (IJIOCKOCTHOM PEHJIEPUHT), CTIAXKUBAHUE TPAHUL, TEK-
CTypUpOBaHHE MOoBepxHOCTEH. OCBENIEHNE 0OHEKTOB.

MoH/1 O1IEHOYHBIX CPEJCTB /1JIsl MPOBEeHUs MPOMEKYTOYHOM aTTecTallun
00y4arIIMXcs M0 JUCHMUIITIMHE

1. TunoBble KOHTPOJIbHBbIE 3aJAHUA ISl IPOBEPKU YPOBHSI ¢ OPMHUPOBAHHO-

CTH KOMIETEHIINM

Jtan popMHUPOBaAHNS

KOMIIETEHIINH, B KOTO-

POM y4acTBYeT JAUCIH-
IJINHA

TunoBbie KOHTPOJIbLHBbIE
3aJlaHMsl ISl OlleHKH 3Ha-
HUIi, yMeHUil, HABBIKOB (2-
3 npumepa)

IMoka3aTenn U KpUuTEpUU
OLICHMBAHUA KOMIIETEH-
MM, IKAJIA OLCHUBAHUS

YK-2 Crnocoben omnpe-
JIENIATH KPYT 3a/1a4 B pam-
KaX MOCTaBJICHHOMU I1EJIM U

JIns 3a1aHHONW MOBEPXHOCTH B
COOTBETCTBUHU C BAPUAHTOM 3a-
JAUTe IOCTPOMUTE IapaMeTpu-

YBepeHHoe BiaJicHue, 3a/1a-
HUE TTOJTHOCTHIO BBITIOJTHEHO
— 7 6ayos.




BBIOMpATh ONTUMAJIHHBIE
CHOCOOBI X PEIICHUS], UC-
X0 U3 JIEUCTBYIOIIUX
MIPAaBOBBIX HOPM, UMEIO-
LIUXCS PECYPCOB U Orpa-
HUYCHUMN

30BaHHYIO TIOBEPXHOCTh B Cpe-
ne MATLAB, BreiOpaB mnapa-
METPBI CETKH.

Hannuune oTAeabHBIX OLIU-
00K — 3 — 6 0aIoB.
Bonbmoe koiIm4uecTBO OMIN-
ook — 0 OGaymioB.

I[IK-1 Cnoocoben uc-
[10JIb30BaTh 0A30BbIE 3HA-
HHUs B 00JIaCTH MaTeMa-
THYECKUX U €CTECTBEH-
HBIX HayK, POTPaMMHPO-
BaHUs U MHGOPMAILIUOH-
HBIX TEXHOJIOTUN

Jlma cemMencTBa KpUBBIX Ha
IUIOCKOCTH B COOTBETCTBHH C
BapUAHTOM 3aJaliTe HANAUTE
oru0aroIIyro, MOCTPOITE Ce-
MEMCTBO U (BBIJICJICHHYIO 1IBE-
TOM) OTHOAIOIITYO.

[TpaBuIbHOE BBIMIOJTHCHHUE
3anaHusg — 6 0aJUIoB.
Hannuwne oTenpHBIX OIIN-
00K — 3 — 5 GayIoB.
BonbIioe KoMuyecTBO OIIN-
OOK, pellieHne He TaHO

WM JTAaHO HEBEPHOE perlie-
Hue— 0 OayuioB.

I[IK-3 Cmocoben obec-
MeYnBaTh paboty
KOMITBIOTEPHBIX CETCH W
UH(POPMAIIMOHHBIX  CH-
cTEM

JI1s1 3a1aHHOM KpUBOU Ha
IIJIOCKOCTH B COOTBETCTBHH C
BapUaHTOM 33JIaliTe IapaMeT-
pUYECKHE YpaBHEHUS, 110-
CTPOWTE KPUBYIO B Cpelie
MATLAB.

I'myOoxue 3Hanus — 4 Gana.
HeyBepennblie 3Hanust — 2 —
3 Gamna.

Cepnesnble npobOenbl B 3HA-
HHSAX, omuOky — () OamioB

Jran GopMHUPOBaAHHUSA
KOMIIETCHLIUH, B
KOTOPOM Y4acTBYeT
AUCHMILIHHA

TunoBbie KOHTPOJIbHBbIE
3a/IaHMs ISl OLIEHKH 3HAa-
HUIl, yMEHUI, HABBIKOB
(2-3 npumepa)

IToxa3aTeu n
KPUTEPHUHU OLlCHUBAHMS
KOMIIETEeHIIMH, IKaJIa

OLlEHUBAHUA

YK-2 Crnocob6en omnpe-
NeNIATh KPYT 3a/1a4 B pam-
Kax MOCTAaBJICHHOH IIEIN U
BBIOMpATh ONTHUMAJILHBIC
CIOCOOBI UX PeIIeHHS, UC-
XOJ U3 JEUCTBYIOLIUX
MIPABOBBIX HOPM, HMEIO-
IIIUXCSL PECYpPCOB M OTpa-
HUYCHUMN

JIJ1s1 3a1TaHHOTO ceMENCTBa
KPHUBBIX B IPOCTPAHCTBE MO-
CTpOMTE MOBEPXHOCTH besbe,
CILIAiHOBYIO MIOBEPXHOCTb.

YBepeHHoe BIlIajicHuE, 3a/1a-
HHE ITOJIHOCTBHIO BBIIIOJIHEHO
— 5 6amnos.

Hanuuwne oTaenpHbIX OLIN-
00K — 2— 4 Ganna.

boipmoe KkomM4uecTBO OIIN-
ook — 0 Oamos.

IIK-1 Cmocoben uc-
I10JI30BaTh 0a30BEIC 3HA-
HHUSA B 00JIaCTH MaTeMa-
THYECKUX U €CTECTBEH-
HBIX HAyK, POTPaMMHUPO-
BaHUS ¥ UH(OPMAIIMOH-
HBIX TEXHOJIOTHN

JI71s1 3aJTaHHOTO MHOYKECTBA
TOYEK Ha IIOCKOCTH I10-
CTPOMTE UHTEPHOJIALIMOHHYO
KpUBYIO Jlarpanxa, KpHBYIO
besbe, crutaitn Jpmura, Ky-
OWYEeCKHil CTIIaliH.

[TpaBMIIbHOE BBITIOJTHEHHUE
3aaHus — 5 0aJlIoB.
Hanunuwne oTnenpHbIX OIIN-
00Kk — 2 — 4 Gaia.
bomp1ioe Koan4ecTBO OIIM-
00K, peleHre He TaHO

WM JTAaHO HEBEPHOE periie-
Hue— 0 Oaios.

[IK-3 Cnocoben obec-
MEYNBAThH paboty
KOMIIBIOTEPHBIX CETEU H
WH(OPMAIIMOHHBIX  CH-
CTEM

[Toctpoiite B cpene MAT-
LAB 3anannyto napameTpu-
30BaHHYIO KPUBYIO Ha ILJIOC-
KOCTH, a TAK)X€ COAEpIKaIlIee
ee cemeiictBo  Fl(x,y) = C.

['my6okue 3HaHus — 3 Gana.
HeyBepenublie 3Hanus — 1 —
2 Ganna.

CepnesHble poOebl B 3HA-
HUSX, omnOku — O 0aioB




V. YueOHO-MeToAMYecKOe M MH(OPMALIMOHHOE O0ecredeHHe JUCHUIITTHHbI
1) Pexomenayemasi iureparypa

a) OCHOBHas1 JIUTeparypa:

1. 'eomeTpuyeckoe MmoaenupoBanue: yueonoe nocooue / H.H. I'onoBanos. - M.:
KYPC, HULl UHDOPA-M, 2016. - 400 c.: 60x90 1/16 (Ileperiér) ISBN 978-5-
905554-76-6 http://znanium.com/go.php?1d=520536.

2. AmocoB A. A. BeruuciautenbHbie MeTobl /A. A. Amocos, 1O. A. JlyOuHckui,
H. B. Komruenona. 5-e u3n., crep. — Cankrt-IletepOypr : Jlanb, 2023. — 672
c. // OBC Jlanr — URL: https://e.lanbook.com/book/327497.

0) JIOTIOJTHUTENTbHASI JIUTEpaTypa:

1. HesixonoB B. I1. Maple 9.5/10 B maremaTtuke, pusuke u 00pa3oBaHUH
[DnekTpoHHbI pecypce] : cnpaBouHuk / B. I1. JIpsaxonoB. - Mocksa: CO-

JIOH-ITPECC, 2010. - 720 c. - Pexum nocryna:
http://www.iprbookshop.ru/65403.html

2) IIporpammHoOe oGecrieueHue
a) JInuneH3noHHOEe NPOrpaMMHoOe olecrevyeHue
e Kaspersky Endpoint Security 10 (akt Ha mnepemauy npas I[IK545 ot

16.12.2022)

0) CB000IHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecreyeHmne
e Muorodyukunonansuslii pegaktop ONLYOFFICE 6Gecrutathnoe 11O

e OC Linux Ubuntu  6ecrnutatnoe I10

e OpenOffice becruatnoe T10, nuiieH3M0HHOE corlalieHue:
https://wiki.openoffice.org/wiki/RU/license/lgpl

e Google Chrome OGecmiarnoe [10

o Slunexc bpayzep  OecmmatHoe I1O

e OQctave becmimatnoe I10
e MiKTeX becmiatnoe I10O, muiieH3MOHHOE COTJIAIICHUE:
https://miktex.org/

3) CoBpemenHbIe MPO(ecCHOHAIBLHBIE 0a3bI TAHHBIX U HH(POPMAIHOHHBIE
CIPAaBOYHbIE CHCTEMBI
OBbC «ZNANIUM.COM» www.znanium.com ;
OBbC «FOPAUT» www.biblio-online.ru ;
ObC «YuuBepcuteTckas oubnmoreka onnaita» https://biblioclub.ru/ ;
OBC IPRbooks http://www.iprbookshop.ru/;
ObC «Jlaawy» http://e.lanbook.com;
OBC BOOKk.ru https://www.book.ru/
OBC TeI'Y http://megapro.tversu.ru/megapro/Web
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8. Hayunas snextponnas 6ubnumorexka eLIBRARY.RU (moanucka Ha xypHa-
nel) https://elibrary.ru/projects/subscription/rus_titles open.asp? ;
9. Penosutapuii TBI'Y http://eprints.tversu.ru

4) Ilepeuenns pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHET», HEOOXOAMMBbIX IJIS1 0CBOCHUS TUCHMIIMHBI:
https://exponenta.ru/ callT ¢ MaTeMaTUHIECKUMU MTPOTyKTAMH U TIPUIIOKCHUSIMHU.

http://www.libraru.tversu.ru

http://algolist.manual.ru

http://graphicon.ru/oldgr/courses/cg2000b/lectures.htm

http://www.exponenta.ru

VI. MeToanueckue yKazaHus JJ1s1 00y4al0UUXCS M0 OCBOCHUIO U CHUIIIMHbI

JI7is ycIenrtHoro yCBOGHHS MaTepualia NaHHOW y4eOHOW IUCIMIUIUHBI, B
YaCTHOCTH, JUIsl BEIPAOOTKM HABBIKOB PEIICHUA 337a4 HEOOXOIuMa CUCTEeMAaTHye-
CKasi CaMOCTOSITeJIbHAsI paboTa CTyJACHTOB IO MOJATOTOBKE K JIA0OpaTOPHBIM 3aHS -
TUSM ¥ K KOHTPOJBHBIM pabotam. Opranusys CBOIO y4eOHYIO paboTy, CTYJEHTHI
JIOJDKHBI, BBISIBUTH PEKOMEHIIYEMBIA PEXHM M XapakTep y4eOHOH paboThl 1O
M3YYCHUIO TEOPETUUIECKOTO Kypca, MPAKTUUECKOMY TPUMEHEHUIO U3yUYEHHOTO
MaTepuaja, o BHIMTOJHEHHUIO 3aJaHUM JJIsI CaMOCTOSATEIIbHON paboThI, IO WC-
MOJIb30BAHUI0 MH()OPMAITMOHHBIX TEXHOJOTHH; 03HAKOMHTBLCA C YKa3aHHBIM B
METOJIMYECKOM MaTepHuajie Mo AUCIUIUIMHE TepeyHeM Y4eOHO-METOIMYECKHUX
W3IaHUN, PEKOMEHIYEMBIX CTYJCHTaM ISl MIOATOTOBKU K 3aHSATUSM M BBITIOJ -
HEHHUSI CaMOCTOSITCJIbHON pabOTHI, a TakKXKe C METOAUYSCKUMH MaTepHuaJaMH
Ha OYMaKHBIX W/WUJIU DJIEKTPOHHBIX HOCUTEISIX, BBIMYIIEHHBIX KaQeapoil CBOMMHU
CWJIAMH U TIPEIOCTABIISIEMbIE CTYICHTAM BO BPEMs 3aHATHH.

TpebGoBanus K pEUTHHT-KOHTPOJIIO JUTSI CTYICHTOB

Tekymiast pabota cTyJJeHTOB OYHOM (hopMbl 00yueHus ouenrBaercs B 100 Oa-
JIOB, KOTOPBIE pacIpe/IeNIIOTCs MKy IBYMSI MOYJISIMH (TIEpUOAaMH O0YIEHMs) Clie-
ayroium oopazoM 1 Moyss — 35 6amioB, 2 MOAYIb — 65 GaoB.

[paBuna popMUpOBaHHS PSUTHHTOBOM OIICHKH H IIIKaJIa TIepecieTa peHTHHTO-

BBIX OAJUTOB B 3a4eT OCHOBaHbI Ha [1ooyKeHnn 0 peUTHHIOBOM cHCTEME 0OyUeHHS B
TBl'Y:
https:/tversu.ru/sveden/files/Pologhenie_o_reytingovoy_sisteme_obucheniya v_TvGU(1).pdf

VII. MatepuajibHO-TEXHUYECKOe o0ecneveHne

VYueOHbIl mporecc MO JaHHOM JUCHUIUIMHE TPOBOAWTCS B  ayJUTOPUSX,
OCHAIIICHHBIX ~ MYJIbTUMEAUWHBIMU ~ cpefacTBamMu  oOyueHus. [lnsg  opranuzanuu
CaMOCTOATENTFHOM ~ PabOThl  CTYJCHTOB HEOOXOIMMO HAIWYME TEePCOHATBHBIX
KOMIIBIOTEPOB C I0CTYIIOM B IHTEpHET.
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HaumeHoBaHHe cienHAJIbLHBIX* T10-
MeIlleH’ii ¥ MoOMeIleHnii 1JIsl caMo-
CTOSITEIbHOM PadoThI

OCHaIHEHHOCTI) HOMeHIeHI/lﬁ

Ilepe4eHsb JHUIEH3HOHHOTO NPO-
TPAMMHOro ofecrneveHnmns.
PexBH3UTHI NOATBEPIKAAIOLIETO
JOKYMEHTAa

Y4eOHast ayTuTOpus IS TIPO-
BEJICHUS 3aHATHI JIEKIIMOHHOTO
THIA, 3aHATHUI CEMHHAPCKOTO
TUIA, KyPCOBOTO IPOEKTUPOBA-
HUS (BBITIOJIHEHUS KYPCOBBIX
paboT), TPyNIOBLIX U UHIUBU-
NyaldbHBIX KOHCYJIbTALUH, TE-
KYILIETO KOHTPOJISI ¥ IPOMEXKY-
TOYHOM aTTECTaIlUH,

VYuebnas aynuropus Ne 207
(Kopmyc 3, 170002, TBepckas
0011., . TBeps, nep. CanoBslii,
oM 35)

Hab6op y4ueOHoit Mmebenu, Me-
J0Bas 10cKa, llepeHocHon
HOYTOYK,
NHurepakTuBHas
Smart Board 660iv
BCTPOECHHBIM ITPOEKTOPOM

CHUCTEMA
Cco

Google Chrome — GecruratHo
Kaspersky Endpoint Security
10 nns Windows — AKT Ha
nepenauy mnpas IIK545 ot
16.12.2022.

VIII. CBenenusi 00 00HOBJIeHUH padoyeill MPOrpaMMbl I CHHUIITHHBI

Ne OOHoBJIeHHBII pa3nea | OnucaHue BHeceHHbIX M3- | /laTa m mpoToko. 3ace-
ILII padoueil mporpaMmbl MEHEeHM naHus kadenpsl,
AUCHUILUINHBI (MM MOIY- yYTBepAUBIIEro usMe-
Js1) HEHHUA

2. Paznensi I - VI Koppekruposka Bcex pazne- | [Iporokon Ne 6 ot
JIOB B COOTBETCTBUHU C HO- 28.02.2017
BbIM CTaHIapTOM

3. Pa3:1em)1 III’ IV’V O0OHOBIIEHHE COACpKaHU, q)OC, 20042023 1", HpOTOKOH
CITMCKa JIMTEPATYypPhI NQ 7




