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PABOYAA TIPOT'PAMMA JUCHUIIJIMHBI (MOAYJIs)

®TI.01
TEXHOJIOTUHU 3D-MOJIEJTMPOBAHUS
U BU3YAJIU3ALIUU

Hanpagnenue noarotoBku

02.04.01 MartemaTuka U KOMIBIOTEPHBIC HAYKU
[IporpamMmma MarucTpaTypsl

«MaremaTrdecKkoe U KOMITBIOTEPHOE MOCITUPOBAHUE)
dopma oOydeHuUs O4Has

KBanudukanmus MarucTp

Kpacnomap 2022



Pabouas nporpamma aucuurinHbl « TexHonoruu 3D-MonenupoBaHus ¥ BU3yaTu3allin» COCTaB-
JICHa B COOTBETCTBHH C (peIepaIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEeIbHBIM CTaHIAPTOM BBIC-
mrero oopazoBanus (OI'OC BO) no nanpasienuto noarorosku 02.04.01 MaTtematuka U KOMITb-
IOTEPHBIC HAYKU

IIporpammy cocraBuiI:

JlexxneB A. B., noueHT, kaua. pu3.-mMart. HayK, JOLEHT (/ 7 j M—"

Pabouas mporpamMma AUCHUIUIMHBI YTBEPKACHA HA 3acedaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METO/IOB,
npotokoi Ne 9 ot 04.05.2022.

3aBenyronuii kKageapoit s -M
(all -

MAaTCMAaTUYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxneB A. B.

YTBepxk/ieHa Ha 3acelaHuM y4eOHO-METOIMYEeCKON KOMUCCHH (haKylIbTeTa
MaTeMaTUKH U KOMIIbIOTEPHBIX HayK, IpoTokoi Ne 5 ot 05.05.2022.

[Tpencenarens YMK dakynbrera MaTeMaTHKA f/}yj
1 KomnbroTepHbIX Hayk HImansko C. I1.

PenenseHTnI:

Casenko U. B.,  kommepueckuii nupexkrop OOO «Pocl'maBBuno»

Huxutun 0. I'., noneHT kadeapsl TeOpeTHUIECKO (pU3UKHM U KOMITBIOTEPHBIX TEXHOJIOTUH
OI'bBOY BO «KybaHckHil rOCy1apCTBEHHBI YHHBEPCUTETY



1. EJIN 1 3AJIAYHN U3YUYEHUA JTUCIIUITJIMHBbI

1.1 eab ocBOEHUS TUCHUTTIHHBI

Henssmu ocBoeHns aucuuinebl «TexHonorun 3D-MonenupoBaHus W BU3YyalIH3aLuN»
SBIISAIOTCS: (POPMHUPOBAHUE YIIIyOJICHHBIX 3HAHUH 1O TE€OMETPHH, TOW €€ YacTH KOTOpas IMOJIo-
KEHa B OCHOBY KOMIIBIOTEPHOM Ipad)Mku M MOJECIMPOBAHHIO T'€OMETPUUYECKHX OOBEKTOB I1O-
CPEICTBOM MATEMAaTUYECKUX METOJIOB aHAIU3A.

1.2 3apauy AMCIUILINHBI

[Tonyuenune 06a30BBIX TEOPETHUECKHX CBeAcHUU 1o adduuHOM, KoHDOpMHON U (pak-
TaTbHOW N'€OMETPHUH; UX BBIYUCIUTEIHHBIM ACHEKTaM; peaU3alys alrOPUTMOB BBHIYHCIUTEIb-
HOM reOMETPUH B CUCTEME KOMITbIOTEPHOI anreOphl U BU3yaIu3alus MOJyUYeHHBIX Pe3yJIbTaToOB;
MIPOBEJICHUE YUCIICHHBIX YKCIIEPHUMEHTOB.

[Ipu ocBOCHMU AMCLUILIMHBI BhIpabaThIBaeTCs obOleMaTeMaTuyecKkas KyJbTypa: yMEHUe
JIOTUYECKH MBICIIUTh, TIPOBOJIUTh JOKA3aTeIbCTBA OCHOBHBIX YTBEPKICHUN, YCTAaHABIMBATH JIO-
TUYECKHE CBSI3M MEX]y MOHITUSIMH, IPUMEHSATH MOJYYSHHbIE 3HAHUS JJISl IOCTPOEHUS 6a30BBIX
reOMEeTPUUYECKUX OOBEKTOB (JIMHUN, TOBEPXHOCTEH, MHOTOTPAHHUKOB) C HUCIIOJIb30BAHUEM pa3-
JUYHBIX METOJIOB M aITOPUTMOB KOMIIBIOTEpHOU Tpaduku. [Torydaembie 3HAHHS JIeKAT B OCHOBE
MaTeMaTHUYECKOTO 00pa30BaHUs U CIYXaT Pa3BUTHIO HABBIKOB MATEMATHUECKOTO U KOMITBIOTEP-
HOTO MOJICTTUPOBAHUS, BHIYMCIUTEILHOTO SKCIIEPUMEHTA, TMPUMEHEHUSI YUCICHHBIX METOAOB U
MIPOTPAMMHBIX KOMIUIICKCOB.

1.3 MecTo aucuuiinHbl (MOayJis1) B CTPYKType 00pa3oBaTeibHON NPOrpaMMbl

JucuuruinHa «Texnonorun 3D-MoenupoBaHys U BU3yalu3allin» OTHOCUTCS K (PaKyIb-
TAaTUBHBIM JTUCHUIUITMHAM Y4eOHOTO TUIaHa.

3HaHUS U yMEHUs, IPUOOPETEHHbIE CTYJAEHTAMU B PE3yJIbTaTe U3y4YEHUs IUCLUILIMHBI,
OyAyT MCIIOJIB30BAThCA MPH U3YYECHUH OOIINX U CIIEIHAIBHBIX KYPCOB, IIPH BBHITOJTHEHUN KYpCO-
BBIX pabOT, CBA3aHHBIX C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUH.

1.4 Ilepevyenb MuIaHNPYEMBbIX Pe3yJIbTATOB 00Y4EHHS MO JTUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOCHHS 00pPa30BaTeIbHOI NPOrpaMMBbl

W3yuenune naHHOW yd4eOHOM OUCHMIUIMHBI HANpaBIeHO Ha (hOpMUpOBaHHE Yy 00ydaro-
MUXCA CICAYIOMHNX KOMHGTGHHHﬁ.

Kon u HaumeHoBaHue wHIUKaTOpa™®

PG3YJ'ILTaTBI OGy‘IGHHS{ 110 JUCHHUILIINHE
JOCTHXKCHUSA KOMIICTCHITUN

IIK-1 — CniocobeH 1eMOHCTpHpOBaTh PyHIaMEHTAIbHBIE 3HAHUS MATEMaTUYECKUX U €CTECTBEHHBIX
HayK, IPOrpaMMHPOBaHUsl U HH)OPMAIIMOHHBIX TEXHOJOTHH

IIK-1.1 — JleMOHCTpUPYET HABBIKHU pellIe- 3HaeT OCHOBHBIE MTOHSTHSI, METO/IBI U TIPOOJIEMATHKY

HUS 3a]1a9 KJIACCUYECKOW MaTeMaTHKH, Te0- | MaTeMaTHYECKOT0 MOJICIMPOBAHHS

PETHYECKOI MEXaHHUKH, MAaTeMAaTHIECKON YMeeT MpoBOAUTH BEIOOpP OTHOIIEHUH U 3PPEKTOB,

¢buzuKu YUUTBIBAEMBIX IIPH COCTABJIEHUH MAaTEeMaTHUECKIX MO-
Jlenen

Brnageer HaBBIKaMu TPOBEPKH aJIeKBATHOCTH MaTeMa-
TUYECKUX MOJesIeH

IIK-1.2 — JleMoHCTpUpPYET HaBBIKU IPO- 3HaeT OCHOBHBIE [TOHSATHS, METO/IbI U OCOOCHHOCTH BbI-
IrPaMMHPOBAHUS TOATrOTOBICHHBIX aJTro- YHCITUTENIbHON MaTeMaTHKH

PUTMOB PELICHHUS BEIYMCIUTENbHBIX 3a/1a4, | YMEEeT COCTAaBIATh aNTOPUTMBI PEIIeHHUS 33729 Ha OcC-
pa3pabOTKH CTPYKTYpPbI ¥ IPOTPaMMHUPOBA- | HOBE 3aJaHHBIX MATEMATUUYECKUX MOJEIEH

HUSL PETISAIMOHHBIX 0a3 IAHHBIX, & TAKKE Bnazneer HaBBIKaMH MHTEPIPETALUH PE3YIBTATOB MO-
9KCIIEPTHBIX CHCTEM JIETMPOBAHUS




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

IIK-1.3 — Bnageer ceTeBBIMU TEXHOIOTUSA-
MH, B TOM YHCJI€, OCHOBAMH TCOPUH
HEUPOHHBIX ceTen

3HaeT OCHOBHBIC BO3MOKHOCTH TEXHOJIOTHI MOACIUPO-
BaHUA M BU3yaJIM3allU

Vmeer BH6I/IpaTB CCTCBBIC TCXHOJIOTHH, OTBCYAIOIIHC
3aJaHHBIM TpeGOBaHI/IHM

Braneer HaBbIKaMU IPUMEHEHUSI CETEBBIX TEXHOJIOTHIA
JUTS pEIIeHus 3a7a9 MOJICIIMPOBAHUS M BU3YaIH3AIIH

IIK-1.4 — CobupaeT 1 aHAM3UPYET HAYY-
HO-TEXHHYECKYI0 HH)OPMAIIHIO C YIETOM
0a30BBIX MPEACTABICHUH, OTYYCHHBIX B
obiactr pyHIAMEHTaIhHON MaTeMaTHKH,
MEXaHUKH, ECTECTBCHHBIX HAayK, IPOTpaM-
MHUPOBaHUS 1 HHPOPMALMOHHBIX TEXHOJIO-
Tt

3HaeT oCHOBHBIE (DYHKIIMM MaTeMAaTHIECKIX MTAKETOB
MPOTrpaMM JJIs IPOBEAECHUS CUMBOJIMUECKUX BbIUHUCIIE-
HUH

‘YMeeT mpoBoauTh (hOpMaIbHBIE TOKA3aTENbCTBA MaTe-
MaTHYECKHUX PE3yJIbTaTOB Ha OCHOBE aKCHOMATHYECKU
3aJJaHHBIX CBOHCTB OOBEKTOB U ONepaIuit

Brnazneer HaBbikamMu oOecrieueHUs] KOPPEKTHOCTH BbI-
MTOJTHEHMS anTe0pandecKuX onepannii KOMIbIOTEPHBIMU
CpelICTBaMHU

2. CTpyKTYypa M coepkaHHue QU CUUILIHHBI

2.1 PacnipeaesieHue TPyA0EMKOCTH JUCHMILIMHBI 10 BUIaM padoT

Bcero Cemectpbl
Bun yuebHoit pabotbl 4acoB (uacer)
1-i1

KonrakTHasi pabora, B TOM 4HcJIe: 32,2
AyIUTOpHBIE 3aHATHS (BCEro) 32
3aHATHA JIEKIIUOHHOI'O THUIIA 16
3aHATHSI CEMUHAPCKOT0 TUIA (CEMUHAPBI, IPAKTUYECKUE 3a- 16
HSTHS)
JlabopaTopHble 3aHATHS —
HNuas koHTaKTHasi padora: 0,2
IIpomexyrounas atrectauus (MKP) 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJI€: 39,8
ITpopaboTka yuebHOro (TeOpeTHuyecKoro) MaTepuana 32
[TonroToBKa K TEKynieMy KOHTPOJIIO 7,8
O0mas Tpyr0eMKOCTh Jac. 72

B TOM 4YHCJIE 32,2

KOHTaKTHasi padora

3a4. efl. 2

2.2 CTPyKTYypa IMCUMILIUHBI

Pacnpe;[eneHHe BUJ0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM AUCHUILIAHBI.
Paznem,l JUCHOUIIJIMHBI, U3y4aCMBbIC B 1 CEMECTPC

] KonuuectBo yacoB
Ne pas- HaumenoBanue paszienon AynutopHas CamocTosTenb-
nena Beero padora KCP Has paboTa
JI 113 JIP
1 OCHOBBI KOMIIBIOTEPHOM 5 2 B _ _
’ rpaguku




No pa3z-| HammeHoBaHue pa3aenoB \ KonmuecTBo yacoB
[Tnockas rpaduka (2D-

2. 15 3 8 - 4
rpaduka)

3. Kondopmuas reomerpus 19 S) 10 — 4

4. ®pakTanbHas TeoMeTpUs 18 4 8 — 4

5 Ob6wemnas rpaguka (3D- 17.8 4 8 3 5.8
rpaduka)
Hmoeco no oucyuniune: 72 16 16 — 39,8

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — nmabopatopHsle 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Coaep:xanue pa3ieioB TUCHUTLINHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

dopma
HanmenoBanue P
Ne Coneprxanue pasjiena TEKYILIETO

a3aciia
pasit KOHTPOJIA

AHaJ0roBble U KOMIIbIOTEPHBIE N300paKEHUSI.
OcHoBbl koMIIb- | Popmatel n300pakeHuil. PactpoBas u BeKTOpHast

1 | rorepHoii rpadu- | rpaduka. 'paduueckne 00BEKTHI, MPUMHUTHBBI U HX
KU aTpuOyThl, aHAIUTHYECKast Mozesb. KomnbroTep-
Hasl rpad)uKa ¥ TEOMETPUIECKOE MOICTHPOBAHNE
AddunnbIe Tpeobpa3oBanus B 2D-mipocTpaHcTBe.
JlunHeitHble 00BEKTHI U UX TIpencTaBicHue. OaHO-
POJHbBIE KOOPAUHATHL. J[MHAMMKA TUHEHHBIX 00b-
[Inockast rpaduxa | ekroB. [locTpoeHue KpuBbIX Ha IIOCKOCTH. Jlem-
(2D-rpaduxka) HHCKaThI U UX CBOMCTBA. METOIbI ITOCTPOCHHS
JIEMHHUCKAT. MoieinpoBaHue I0CKuX JuHui. [lo-
JUTOHAJIbHBIE CeTKU. AJITOPUTMBI BBIYUCIUTEIHHON
TeOMETPHUH

JBmwxenue miockoctu. Crepeorpaduyueckas npo-
exuus ¥ cgepa Pumana. O6paTHO mpomopimo-
HaJlbHOE 0TOOpakeHue. J[poOHO-nHeitHOe 0TO0-
pakeHHe U ero cBOoMcTBa. J{poOHO-TMHEHbIE H30-
MopdusMm 1 aBromoppuzm. Kondopmusie orodpa-
xenus. Konpopmusie npeodpazoBaHusi TEOMETPHU-
YEeCKUX 00BEKTOB

KonctpykTuHble Pppaktanbl. CUCTEMBI CUUCIECHUS.
Pemero Cepnunckoro u ¢pakran Kanropa. Kpusas
Koxa. OGmast cxema nocTpoeHusi KOHCTPYKTHBHBIX
®pakTanbHas ¢dpaxTanoB. AHaIU3 KOHCTPYKTUBHBIX (DpaKTaJIOB.
reoMeTpust WuBapuanTHble mpeodpazosanusi: [loBopoT, cxa-
THE (pacTsHKEHUE), TOBOPOT € PacTsKEHUEM, OTpa-
xenue. O01as cxeMa mocTpoeHus (PpaxkTaioB uc-
N0JIb3ys TpeoOpa3oBaHus

OcHOBHBIE BUIbI 0OBEKTOB: TUHUH, TOBEPXHOCTH,
O6bemMHas rpa- tena. OToOpaskeHue TpexMepHbIX 00BEKTOB Ha

5 | puka (3D- IJIOCKOCTB,

rpaduka) MIPOEKTHUBHBIE MpeoOpa3oBaHus. Buabl nmpoexiuii.
Martpuis! ahPUHHBIX 1 TPOSKTUBHBIX TPeoOpa3o-

Kondopmnuas
reoMeTpHs




BaHUM.

[Tpocreiimme o6bexTh B 3D-nipoctpanctse. I1o-
CTpOEHUE U300paKeHNI MHOTOrpaHHUKOB. MaTpu-
(bl BEPIINH U rpaHei. [IpaBuiIbHbIE MHOTOIpaHHHU-
K4, ux Bu1bl. [loctpoenne mnaronossix tei. Omne-
panuy BpalleHUs U IEPEHOca IS INIATOHOBBIX TEII.
OOBEKTHO-OPUEHTUPOBAHHBIH MOAX0] K peajin3a-
IIUU TPEXMEPHBIX MHOTOTPAHHUKOB

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

z

dopma TeKy-

HanmenoBanue 1abopaTopHbIX paboT
IIEr0 KOHTPOJISI

Addunnabie npeodpazoBanust B 2D-ipocTpaHcTBe

JInHeliHbIE OOBEKTHI U HX MMpECaACTaBICHUC

OpHOpOHBIE KOOPMHATHI

JlunaMuka JIMHEWHBIX OOHEKTOB

HOCTpOGHI/Ie KPHUBBIX Ha INIJIOCKOCTH

JleMHHCKATBI U UX CBOICTBA

MeTtoabl IIOCTPOCHUA JICMHHUCKAT

N0 WINF-

MoaenupoBaHue MIOCKUX JIMHUN

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit

pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), xon-
nokBuyM (K), recruposanue (T) u 1.1.

2.3.3 JlaGopaTopHble 3aHATHS.
JlabGopaTopHbIe 3aHATHS HE TPEAYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOTO oDecTieYeHNs IS CAMOCTOSITEJIbHOI PadoThI

00y4YarOIIUXCS 10 JUCHHUILIMHE (MOLYJIIO)

CaMocTosTeIbHas pa60Ta CTYACHTOB IO AWCHMUINIMHE BKIIOYACT CIICAYIOIIEC BUABLI A€~

TCIIbHOCTHU:

— IpopaboTKy U aHAJIU3 JEKIIMOHHOTO MaTepuana;

— U3y4eHue y4eOHOM IuTepaTypsl;

— noucK uHpopmaruu B cetu HTEpHET MO pa3TuvYHBIM BOIIPOCAM;

— peuleHue 3a1a4 o TeMaM Kypcea;

— paboTy ¢ BOIIpocaMu JJisi CaMOIIPOBEPKH;

— MOJTOTOBKY K KOHTPOJBHOM paboTe;

— IOATOTOBKY K 3a4€Ty.

[Tepeuens yueOHO-METOANUECKOTO 00ECTIeUeHUS TUCITUILIMHBI IPEICTABIICH B TA0IHIIE.

Bun camocrositensHoit | [lepeueHb yueOHO-METOIMYECKOTO 00eCTIeUeHUs TUCIIUITITMHbI
paboThI IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

[ToaroroBka k Tekymie- | MeToaudeckue ykazaHus AJsl OATOTOBKH K 3aHSATHUSM JIEKIIH-
MY KOHTPOIJIIO OHHOI'0O M CEMHUHApPCKOI'0 THIIA. YTBep)K}IeHI)I Ha 3aCcaaHuun
CoBera (akynpreTa MaTeMaTHKd U KOMITBIOTEPHBIX HayK
OI'BOY BO «Ky6I'Y». [Tporokon Ne 5 ot 05 mas 2022 T.




Metoanueckue yka3aHHs MO BBIIOJHEHUIO CAMOCTOSITEIbHON
paboTbl oOyuaromumxcsi. YTBepkKIeHbl Ha 3aceqanuu CoBera
(hakynpTeTa MaTEMaTUKH U KOMIIbIOTepHBIX HayKk ®T'BOY BO
«Ky6I'V». IIporokon Ne 5 ot 05 mas 2022 1.

Metoanueckue yKka3aHus 10 UCIOIb30BAHNIO MHTEPAKTUBHBIX
MeTOZOB o0y4deHHs. YTBepkIeHbl Ha 3acenanun Cosera (a-
KyJbT€Ta MaTeMaTHUKU W KOMIbIOTEpHBIX Hayk PI'BOY BO
«KyoI'V». IIporokon Ne 5t ot 05 mas 2022 1.

Mertoauueckue yka3aHus IO IOATOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepkaeHsl Ha 3acenannu CoBera (hakylib-
TeTa MaTeMaTUKu U KoMmmbloTepHbix Hayk OI'BOY BO
«KyO6I'V». IIporokon Ne 5t ot 05 mast 2022 1.

2. |BremmosiHeHHE 1abopa-
TOPHBIX paboT U pac-
YEeTHO-TPapUIECKUX
3alaHUI

Metoauueckie yka3zaHUs 110 BBIIOJHEHUIO Ja0OpaTOPHBIX
pabot. Y1BepxxaeHsl Ha 3acenannu CoBeTa (hakyibTeTa MaTe-
MaTtuku ¥ KomnbloTepHbix Hayk PI'BOY BO «KyoI'Vy». Ilpo-
TokoJ Ne 5 ot 05 mas 2022 r.

Meroauyeckue yka3aHuUs 110  BBINOJIHEHHUIO  PACYETHO-
rpaduueckux 3adaHui. YTBepxkAeHbl Ha 3acenanun Cosera
(akynpTeTa MaTeMaTUKU U KommbloTepHbiXx Hayk PI'BOY BO
«Ky6I'Y». [Iporokosn Ne 5 ot 05 mas 2022 r.

3. [[ToaroToBka u opopm-
JICHUE OTYETOB TI0
MPAKTUKE

1. Metoauueckue yka3aHHs MO MOATOTOBKE M O(OPMIIEHUIO
oTYeTa 1O MpakTUKe. Y TBepKAeHbl Ha 3aceqannu Cosera ¢a-
KyJlbT€Ta MAaTeMaTUKH M KoMIbloTepHbIX Hayk ®I'BOY BO
«Ky6I'Y». [Iporokosn Ne 5 ot 05 mas 2022 r.

4. |BbInoNHEHHE M 3alIuTa
BBIITYCKHOW KBaJTH(H-
KaI[HOHHOM pabOTHI

1. Metoauueckue yka3aHMs 110 BBINOJHEHUIO M 3alIUTE BbI-
MyCKHON KBaMM(UKAIMOHHOW paboThl (OakamaBpuar, Maru-
CTpaTypa, CuelMaIuTeT). YTBepKAeHbl Ha 3aceqanuu Coera
(bakynpTeTa MaTeMaTUKH M KomnboTepHbIX Hayk PI'BOY BO
«Kyo6I'Y». [Iporokon Ne 5 ot 05 mas 2022 r.

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYarOImIUXCS U3
YuCiIa MHBAJIUAOB U JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npengocraBnsroTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUITHS HH(DOpMALINU:

JIyist v1n ¢ HapyIIeHUsIMH 3PEHUS:

— B Mie4aTHOU (hopMe yBeTMUEHHBIM HIPU(TOM;

— B (popMe dJIEKTPOHHOTO IOKYMEHTA;

— B (popme ayauodaiina;

— B ieyaTHOM popme Ha s13b1ke bpaiins.
JLis JIiL ¢ HapyLIEHUAMHU CIIyXa:

— B IIeYaTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmapara:

— B I1e4aTHOH (opme;

— B hopMe JIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBIH MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-

Yaromuxcs.

4. OneHo4YHbIe CPEACTBA JJIsl TEKYLIEero KOHTPOJIsSl YCIIeBaeMOCTH M IIPOMEKYTOYHOM

aTTreCcTanmuu.

4.1 ®oHA OLEHOYHBIX CPeCTB A MPOBeIeHHUs TEKYIero KOHTPOJIs.




I'paduueckue 0OBEKThI, IPUMHUTUBBI U UX aTPUOYTHI, aHATUTHYECKAST MOJETIb;

Addunnbie peobdpazoBanus B 2D-mipocTpaHcTBe;

Jlunelinble 00BbEKTHI U MX TpeacTaBieHrne. OJHOPOAHbIE KOOPAHHATHL;

[TocTpoeHue KpuBBIX Ha MIIOCKOCTU. JIEMHHUCKATBI M UX CBOMCTBA;

MoaenupoBanue IOCKUX JUHUN. [[0JMroHanbHbBIE CETKU;

JIBuKeHue MiI0CKOCTH;

Crepeorpaduueckas npoekuus u chepa Pumana;

OO6paTHO MPONOPLUHOHAIBHOE 0OTOOpaKEHHUE;

JpoOHO-HHEHOE 0TOOPaKEHUE B €0 CBONCTBA;

0. poOHo-uHEeiHBIe N30MOP(PHU3M B aBTOMOPHHU3M;

11. Kondopmusie orobpakenus. Kondopmusie mpeoOpazoBaHHs T€OMETPHUECKUX OOBEK-
TOB;

12. KoHCTpyKTUBHBIE (DpaKTaAIbI;

13. CucTeMBbI CUHMCIIECHHS;

14. Pemeto Cepnuackoro u (ppakran Kanropa,

15. Kpusas Koxa;

16. Obmiast cxema OCTPOCHUSI KOHCTPYKTUBHBIX (DPAKTAJIOB;

17. AHanu3 KOHCTPYKTUBHBIX (PPAKTAIIOB;

18. NuBapuanTHbie mpeobdpa3oBanus: [1oBOpoT, cxxarne (pacTsHKEHHE), IIOBOPOT C PACTsIKE-
HUEM, OTPAKEHUE;

19. O6mas cxema nocTpoeHus (HpaKTaIOB UCTIONB3Ys PeoOpa30BaHus;

20. OrobpaxeHne TpeXMEpPHBIX 0OBEKTOB Ha TIOCKOCTb;

21. IIpoexTuBHBIE TpeoOpazoBanus. Buabl mpoekuunii;

22. Matpuiibl ahGUHHBIX U TPOCKTUBHBIX MPEOOpa30BAHMIA;

23. TIpocretimme 00bekTh B 3D-TIpocTpaHCcTBE;

24. TlocTpoeHue u300pa>keHUl MHOTOTPAHHUKOB. MaTpuIlbl BEPIIMH U TPaHeil;

25. TlpaBuibHBIC MHOTOTPAHHHUKY, HX BUJIB;

26. IToctpoenue [InaToHoBbix Ten. Onepainuu BpaiieHus u nepeHoca s [[1atoHoBbIX Te;

27. O0BbEKTHO-OpPUEHTUPOBAHHBIN MMOAXO/] K PEAIN3alMU TPEXMEPHBIX MHOTOTPAHHUKOB.

HBoOoo~NooO~WNE

4.2 ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeIeHHs MPOME:KYTOYHOM aTTeCTAlMH.

3amanue Ne 1. B MathCad co3mare aHMMaIiio Ha IVIOCKOCTH MHOTOTOYEYHOTO OOBEKTA.
1.1) monp3ysich omeparopamu: MOBOPOTA, MepeHoca, CKaTus; 1.2) UCronb3ysl KOMILIEKCHBIC UM C-
Ja u ux apudmerndeckue onepanuu. MHororoueuynsie 00beKThI a7 1.1 OykBbI pamMunuu cTy-
JeHTa, 1 1.2. OyKBbI HMEHU CTYyJIeHTa. 3aKOH TMHAMHUKU OyKB 3a/1a€TCSI CAMOCTOSITEIBHO.

3apanue Ne 2. Ilocrpouts (pakranbHyro Gurypy F, nopsaka p ¢ 3aJaHHBIMH: OCHOBOM
V u pparmentoM U. OcHOBa U (parMeHT COCTOAT U3 JIOMAHBIX, 3aJaHHBIX KOOPJIMHATAMHU TOYEK:
vV ={(0,0), (0.5,0.85), (0,1), (0,0)}, U = {(0,0), (0.333,0), (0.5,0.289), (0.667,0), (0,1)}, p = 6.

3apanmne Ne 3. Jlns 3aganHoi QyHKIIMU

f@=] [lz-al"
j=1

3.1) ompenenuTh 3HAYEHHUSI KOHCTAHTHI B, IPH KOTOPBIX KpuBas F(x,y) = f(x +iy) — B = 0 ox-
HOCBSI3HA U OINPEACIIUTh B, = grel}fz {B}; 3.2) mocTpouTh (MO TOUEUHO) KPUBYIO (JIEMHHMCKATY), 3a-

JIAHHYIO HEsSBHO ypaBHeHUeM F(x,y) =0 mpu B = B,. 3.3) BBIYUCIHUTH JUIMHY JIEMHHUCKATHI U
TUIOMIAIb 00JIACTH, OTPAHUYEHHOM JIEMHUCKATOM.

3ananmne Ne 4. [loctpouth ApoOHO-TMHEHHOE OTOOpakeHue, NepeBoisllee TpH 3aJaH-
HbIC TOYKH Zy,Z,,Z3 B TPHU 3aJaHHBIC TOUKU Wy, Wy, W3. 4.1) IOCTpouTh 00pa3 (1Mo TOueuHOo) JieM-



HUCKaTHOTO MHOXKECTBa (OTIPE/IeIICHHOTr0 B 3aaHuH 3); 4.2) mocTpouTh 00pa3 ¢ppakTaibHOi Gu-
Typhbl (OTIpeICICHHOMN B 3a/IaHHUH 2).

3aganne Ne 5. CriaxuBanue yiomanoil. [lycTe 3a1aHo MHOXECTBO TO4YeK P = {p;}I-,,
ONpeeNsIolIee 3aMKHYTYIO JIOMaHyl0 (HarpuMep, KOHTYPbl TPaHUIlbl HEKOTOPOU CTPaHbl WU
Kako# 0o ¢urypsr). [TocTpouTh IIIaIKyt0 KPUBYIO IO 3aJJaHHBIM TOYKAM.

HJ’ISI IMOJIYYCHUA 3a4éra CTYACHT OJOJI’KCH BBIIIOJIHUTh U CAATh MPCIIOAABATC/IIO IMOJTYYCH-
HBIC IMTPAKTUYCCKHUEC CCMCCTPOBLIC 3a/IaHUS.

OueHouHbIE CPECTBA Ui MHBAIUOB U JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710pO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHJIUBUAYAIBHBIX ICUXOPU3NUYECKUX OCOOCHHOCTEH.

— IIpH HGO6XOI[I/IMOCTI/I HHBaJIMAaM W JinjaM C OrpaHU4YCHHBIMH BO3MOKHOCTAMU 310PO-
Bbs [IPEOCTABIIACTCS JOMIOJIHUTEIBHOE BPEMsI ISl IIOATOTOBKU OTBETA HA 3K3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0yUCHHUS MHBAJIUIOB U JIUI] C
OTrPaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbs IIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUUYECKUX
CpCacTsB, H€06XOILI/IMI>IX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

— IIpU HEOOXOAUMOCTH AJIs1 00yYarOIUXCs ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/J0POBbS
U MHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJILTATOB O6y‘I€HI/I$I o JUCHUIIIIMHE MOXCET IMPOBO-
JUTBCS] B HECKOJIBKO 3TaIlOB.

[Iponienypa olieHMBaHUSI PE3YJIBTATOB OOYYEHUS MHBAIHMIOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMM 3JJ0POBbsl 10 TUCHMIUIMHE (MOJIYJI0) IpPEAycCMaTpUBaeT MpPeAOCTaBICHUE HH-
dopmanuu B hopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbsI H BOCTIPUSTHS HH(OpMa-
LUU:

JIist AL ¢ HapyIeHUs MU 3pEHUS:

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList AL ¢ HapyleHUssMM OITOPHO-JBUIaTEIbHOTO almapara:

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN NepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHUHIE€HTa 00Y-
YaroLUXCsl.

5. IlepeyeHb OCHOBHOM M JONMOJHHTEJILHOW y4eOHOH JMTEpaTypbl, HEOOXOAMMOM
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHasi TuTEpaTypa:

1. Hukynun, E.A. Komnelorepnas rpapuka. @pakransl [DnekTpoHHbIN pecype] : 2018-
07-12 / E.A. Huxkynusa. — OnektpoH. aaH. — Cankr-IlerepOypr : Jlans, 2018. — 100 c. — Pe-
xuM jgoctyna: https://e.lanbook.com/book/107949

2. 1Habynun, M.1. Teopus pyHKIHMI KOMIIJIEKCHOTO NEPEMEHHOTO [DIEeKTPOHHBIN pe-
cype] : yueobHoe nmocobue / M.U. llla6ynun, }0.B. CugopoB. — DnekTpoH. n1aH. — Mocksa :
WznarensctBo  "JlaGopatopus 3Hanumit", 2016. — 303 c. — Pexum jocrymna:
https://e.lanbook.com/book/84089

3. Hukynun, E.A. KomnbrorepHas rpaduka. Onrtudeckas Buzyanusanus [ DJIeKTPOHHBINR
pecypce] : yuebnoe mocooue / E.A. Hukynun. — DnextpoH. gaH. — Cankt-IletepOypr : Jlansp,
2018. — 200 c. — Pexxum nmocryma: https://e.lanbook.com/book/108463

4. IlpuemsrmieB, A.B. Komnberotepras rpadguka B CAIIP [DnexkTpoHHBI pecypc] : yueo-
Hoe nocobue / A.B. IIpuembiieB, B.H. Kpyros, B.A. Tpesnb, O.A. KopuiakoBa. — DIeKTpoH.
maH. —  Cankr-Ilerepoypr : Jlanms, 2017. — 196 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/90060



https://e.lanbook.com/book/107949
https://e.lanbook.com/book/84089
https://e.lanbook.com/book/108463
https://e.lanbook.com/book/90060

5. Huxynun, E.A. KomnsiotepHas rpaduka. Mojenu u alropuTMsl [ DJIEKTPOHHBINH pe-
cype] : yuebHoe mocobue / E.A. Hukynun. — OnektpoHn. nan. — Cankrt-IleTepOypr : Jlausb,
2017. — 708 c. — Pesxxum noctyna: https://e.lanbook.com/book/93702

I[HSI OCBOCHMA JUCHUIUIMHBI MHBAJIMJAMHU U JIMIIAMHU C OIrPaHUYCHHBIMU BO3MOXKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHUJIC B 3J'ICKTpOHHO-6I/I6J'II/IOTCLIHBIX CHUCTEMaAXx.

5.2 lonostHMTEILHASI JIATEPATypa:

1. T'ymeposa, I'.X. OcHOBBI KOMIBIOTEpHOU Tpaduky : yueoHoe nmocodue / I'.X. I'ymepo-
Ba ; MuHucTepcTBO 00pa3zoBanus U Hayku Poccun, DepepanbHOe TOCy1apCTBEHHOE OI0KETHOE
00pasoBaTelbHOE YUPEXKICHHUE BBICIIErO MpodecCHOHAIBHOTO 00pa3oBaHus «Ka3aHCKUW HaIlH-
OHAJILHBIA HMCCIEIOBATEIbCKUM TEXHOJOTUYECKHU yHuBepcuTeT». - Kazanp : M3nmarenbcTBO
KHUTY, 2013. - 87 c. : wi., Tabn. - bubmuorp. B kH. - ISBN 978-5-7882-1459-7 ; To xe [Dnek-
TpoHHbIi pecypc]. - URL.: http://biblioclub.ru/index.php?page=book&id=258794

2. Komecanuenko, H.M. MmxeHepHas U KOMITbIOTepHas rpaduka : yaeOHOe mocodue /
H.M. Konecanuenko, H.H. UepnsieBa. — Mocksa ; Bonorna : Mudpa-Unxenepus, 2018. — 237
c. : wi. — bubmurp.: c. 225 — 226. — ISBN 978-5-9729-0199-9 ; To e [DnekTpoHHbIH pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=493787

3. HlInakos, [1.C. OcHoBbI KOMIBIOTepHOU rpaduku : ydyeOHoe mocodue / I1.C. IlInakos,
O.JI. IOnakoB, M.B. IllnakoBa ; MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoii denepa-
uuu, Cubupckuii @enepanbHbiii yauBepcureT. - Kpacnosipek : Cubupckuii dhenepaibHblidi yHH-
BepcuteT, 2014. - 398 c. : Tabi., cxem. - bubmuorp. B kH. - ISBN 978-5-7638-2838-2 ; To xe
[DnexTponnsit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=364588

4. KowmmnblorepHas reomerpus : npaktukyM / A.O. WBanos, JI.I1. Unstotko, I'.B. Hocos-
ckuii u np. ; Hanumonaneuelii OtkpbiTeiii YHuBepcurer "MHTYUT". - Mocksa : MHTepHeT-
Yuusepcuretr Undopmarnmonnsix Texnonoruit, 2010. - 388 c. : uin.,tadmn., cxem. - (OCHOBBI HH-
dopmatuku u marematuku). - ISBN 978-5-9556-0117-5 ; To xe [DnexTpoHHbIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233999

5. Kysosnes, B.Il. Kypc reomerpun: sneMeHTHl TOMOJIOTUH, AuddepeHinaibHas reo-
METpHsi, OCHOBAHUSI reoMeTpur [ IneKTpoHHbIN pecypce] : yuebnuk / B.I1. Ky3osnes, H.I'. [lona-
eBa. — OIEeKTpoH. naH. — MockBa : ®@uszmarnut, 2012. — 208 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59618

6. CsemmnukoB, A.I'. Teopusi QpyHKIMI KOMIUIEKCHON mepeMeHHOW : y4deOHuk / A.T.
CemnukoB, A.H. TuxoHos. - 6-e u3n., crepeotun. - Mocksa : @uszmariur, 2010. - 334 c. -
(Kypc BbIcmIeli MaTemaTtuku u Maremarndeckoi pusukm). - ISBN 978-5-9221-0133-2 (Bem. 5),
978-5-9221-0134-9 ; To xKe [DneKTpOoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75710

6. Ilepevyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH «HTEp-
HeT», He00X0IUMBIX /IJIsi OCBOECHU S JUCIHILIMHBI (MOZYJIs1)

1. HganoB A.O. KomnbroTepHast reomeTpus [ DNeKTpoHHBIHN pecypc]: mpakTtukyMm / A.O.
MBanoB - MockBa : Untepaet-Ynusepcuter Uudopmarmonnsix Texnonoruit (MHTYUNT), 2010. -
211 c. Kuaura naxonutes B 6a3oBoit Bepcun ObC [PRbooks.
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http://biblioclub.ru/index.php?page=book&id=233999
https://e.lanbook.com/book/59618
http://biblioclub.ru/index.php?page=book&id=75710

2. TonosanoB H.H. I'eomeTpuueckoe MoaenvpoBanue [ DNeKTpoHHBIHpecypc] : YueOHoe mo-
cobue / H. H. T'omoBanog. - 1. - Mocksa : OO0 "KYPC" ; Mocksa : OO0 "Hay4Ho-u3naTenbCKuid
nentp MHOPA-M", 2016. - 400 c. - ISBN 978-5-905554-76-6 : b. 11.
http://znanium.com/go.php?id=520536

3. Huxymun E. KommbsrorepHas reoMeTprs 1 aropuT™Mbl MAIIMHHON rpaduku [ DIeKTpoH-
ueiid pecype] / E. Hukynun. - Cankr-IletepOypr : BXB-IlerepOypr, 2013. - 576 ¢. : . - ISBN 978-
5-9775-1925-0 : b. u. http://ibooks.ru/reading.php?short=1&isbn=978-5-9775-1925-0

4. DrexTpoHHO-OMOMMOTEeYHas cucreMa M3narenscTBa «Jlansy http://e.lanbook.com.
5. Cnucok muteparypsl mo MathCAD. O6pa3oBarenbHbIii MATEMAaTHUECKUAN CAMT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp

7. Meroanueckue yKa3aHMsi JJs O00y4alIIMXCH MO0 OCBOCHUIO IMCHUIJIMHBI
(Mmomyas).

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIUOHHBIX 3aHATUN, HAa KOTOPBIX JaeTCs
OCHOBHOIl TEOpETHUYECKHI MaTepuall, paccCMaTpUBAIOTCSI OCHOBHbIE NPUEMBI pEIICHUs 3a7ad U
peIarTCs MPUMEPHI IPAaKTUYECKUX 3a1a4.

Ha naGopaTOpHBIX 3aHSATHIX CTYAEHTHI, pelasi CEMECTPOBBIE 3alaHUs, MPHOOPETaroT
IIPAKTUYECKHE HABBIKU IPUMEHEHHNS KOMIIBIOTEPHBIX ITAKETOB, HATMCAHMS M OTJIAJKU IIPOIPaMM,
IPOTPAMMHOM peai3alii AITOPUTMOB KOMITBIOTEPHON TpaduKu.

BaxuelmuM 3TanoM Kypca SBISIETCS CcaMOCTOsTeNbHass paboTa 1O JAMCLUILUIMHE
«KommbroTepHas reOMeTpHs U TEOMETPUUECKOE MOJIETMPOBAHUEY», BO BPEMSI KOTOPOIl CTYIEHTHI
OCYILECTBIISIOT IPOPAOOTKY HEOOXOJUMOI0 MaTepHasa, UCIOJb3ys JUTepaTypy U3 OCHOBHOIO U
JIOTIOJIHUTEIBHOTO CIUCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOJIIO, HM3y4yas IMpUMEpbl 3ajad,
PAcCMOTPEHHBIX Ha JIEKIMAX U Ha MPAKTUYECKUX 3aHATHUAX, U 00paslpl IporpaMM IO TeMaM
1a00paTOPHBIX 3aHATUHN (BBIIAIOTCS CTYAEHTAM B AJIEKTPOHHOM BUJIE).

B ocBoeHWW MUCHUTUITMHBI WHBATUIAMU M JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIIFHOE PA3bSICHEHHE YyUeOHOT0 MaTepurara.

WupuBuayanbHbIe KOHCYJBTAIlMM IO MPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBHyTU3allM O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OOyJaroIIMMCS WHBAIMIOM WIA JUIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTe/ILHOIO MPOoLEcca MO JMCUUILIHHE (MOIYJII0)

8.1 Ilepeyenbp HHPOPMANMOHHBIX TEXHOJIOTHH

OcBoenne kypca «TexHomoruu 3D-MOAenUMpOBaHMS M BHU3YaJTU3aLUK» IpEIojiaract
TEOPETUUECKOE U3YyYEHUE KOMIIBIOTEPHBIX TEXHOJOTUM U IIPOBEICHUE MIPAKTUYECKUX 3aHATUH C

UCIIOJIb30BAHUEM KOMITBIOTEPA.
8.2 IlepeueHb HEOOXOAMMOT0 POTrPAMMHOI0 00ecTeyeHust
[TakeT komnbrOTEpHOM (cUMBOJIbHOM) anredpsl MATHCAD 14.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

1. OukoB B.®. MathCAD 14 ans cTyAeHTOB, HHKEHEPOB U KOHCTPYKTOpoB. — CII6.: BXB-
[TeTepOypr, 2007. — 369 c.


http://znanium.com/go.php?id=520536
http://ibooks.ru/reading.php?short=1&isbn=978-5-9775-1925-0
http://e.lanbook.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

2. Mypamkun B. I'. MHxeHepHble M HayyHbIE pacyeThl B MPOrPaMMHOM KOMIUIEKCE
MathCAD: yuebnoe mocobme. — Camapa: CI'ACY, 2011. — 84 c. - mocTymHO:
www.biblioclub.ru — Yuusepcurerckas 6ubmmoreka ONLINE.

3. Cmmcok nurepatypel mo MathCAD. OOpa3oBarenbHblii MaTeMaTHYECKUN
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

CaWT:

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoAUMAsl IJIA OCYlIeCTBJIeHUs 00pa3oBa-
TeJIbHOT'0 Npouecca mo JMCuuIInae (MOayJI10)
Pacnipenienierrie BHIOB MaTepHATbHO-TEXHUYECKOTO OOECHEUCHHUs IO BUAAM 3aHITHIMA

MIPEACTABIICHO B TaOIHIIE.

HaumenoBanue
CIIEIHAJILHBIX ITOMEIEHUNI

OcCHaIEeHHOCTh
CHELUAJIBHBIX [TOMEIIEHUI

Ilepeudensb JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCTICUCHUS

VY4eOHble ayJUTOPUH ISl TIPO-
BEJICHU 3aHITHN JIEKITHOHHOTO
U

(302H, 303H, 308H, 309H,
505A, 507A)

Mebenb: yueOHast MeOeb.
TexHn4eckue cpencraa ooyde-
HUSL: DKpaH, MPOCKTOP, KOMIIbIO-
Tep

CpEACTBO MOATOTOBKHU ITPE3CH-
taruii MS PowerPoint;
MaTEMATUYECKUIl ITAKET
MathCAD

VY4eOHbIe ayIUTOPUM AJIST MPO-
BEJICHUS JIaDOpaTOpHBIX pPadoT,
TPYMIOBBIX U MHIAWBUIYAIBHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebens: yueOHas MmeOenb.
TexHU4YeCcKUe cpencTBa 00yde-
HHSL: 3KpaH, MPOCKTOP, KOMIIbIO-
Tep ¢ AOCTyNoM K ceTu «HTep-
HET» U B 3JICKTPOHHYIO HH(OP-
MAaIMOHHO-00Pa30BaTEIbHYIO
CpeJly OpraHu3anuu

NuTepueT-6pay3eps! s mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CpPEACTBO MOATOTOBKYU MPE3CH-
taumii MS PowerPoint;
MaTeMaTUYeCKHI MaKeT

MathCAD

VYuebHble ayJUTOPUH IS TIPO-
BEJICHUS TEKYLIEH U POMEKY-
TOYHOM aTTeCTaIluu

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas MmeOenb.
TexHU4YecKUe cpencTBa ooyde-
HHSL: 3KpaH, MPOCKTOP, KOMIIbIO-
Tep

MaTteMaTHYECKUH MTaKET
MathCAD

Jl11s camocTOsTeNbHOM paboThl 00yUaOIIUXCsl MTPETYCMOTPEHBI TTOMEIICHHSI, YKOMILIEK-
TOBaHHBIE CIEIUATU3UPOBAHHON MeOebl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOU C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» U obecredeHneM JOCTyIa B AJIEKTPOHHYIO MHGOP-
MallMOHHO-00Pa30BaTEIbLHYIO CPElYy YHUBEPCHUTETA.


http://www.biblioclub.ru/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

HaumenoBaHue moMereHuii
JUISL CAMOCTOSITEITFHOM PabOTHI
00yJaronmxcs

OCHAIIIEHHOCTh MTOMEIICHHU
JUTSL CAMOCTOSITEIILHOM pabOThI
00yJaronuxcs

[TepeueHs MUIIEH3MOHHOTO
MIPOTPaAMMHOTO 00ECTICUCHHUS

ITomenienue nist caMocTos-
TEIHHON pabOThI 00yJaIOIIUXCS
(anTanbHbIHM 3a1 HaywHoit On6-
JIMOTEKH)

Mebenb: yueOHas MeOenb
KoMmImiekT crenuann3npoBan-
HOM MeOenr: KOMITBIOTEPHBIC
CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS
TEXHUKA C TIOJKITIOUCHHEM K
MH()OPMAITMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U JIOCTYIIOM B DJICK-
TPOHHYIO HH()OPMAIITOHHO-
oOpa3oBarenbpHyI0 cpexy oOpa-
30BaTEJILHOM OpraHu3aIiy, Beo-
KaMepbl, KOMMYHHUKAITHOHHOE
o0opyoBanue, 00eCIeYnBar0-
iee JOCTYI K CETH HHTEPHET
(mpoBoOHOE COeaMHEHNE U Oec-
MPOBOJIHOE COCTMHEHHUE IO TEX-
Honoruu Wi-Fi)

WuTepueT-0pay3eps! s mpo-
CMOTpa caidToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKHU IPE3CH-
tauuit MS PowerPoint

ITomenienue nis caMocTos-
TeJTHHON pabOThl 0OYJAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGenb: yueOHas meOens.
[onkmouenne kK HHGOPMAITH-
OHHO'KOMMyHHKaHHOHHOﬁ CECTHU
«IHTEpHET» U AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-
obpa3zoBarenpHYyIO cpexy oOpa-
30BaTEJILHON OpraHu3aluu

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HeT;

CpEeJICTBO MOATOTOBKH Mpe3eH-
taiuit MS PowerPoint




