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Pabouas mporpamma mucuuiuimHbl «UHiKeHepHasi M KOMNbIOTEPHAas Trpaduka» s
oOyyaromuxcs o HamnpasieHuto noarotroBku u 20.03.01 Texnocdepnas 6e3omacHocts (IIpoduis:
Texnocgepnass 0e30macHOCTh), COCTaBlieHa Ha OcHOBaHMM DenepaabHOrO TrOCyIapCTBEHHOTO
00pa30BaTEeNILHOTO CTAHAAPTA BBHICIIETO 00pa3oBaHUsl — OakaJaBpHAT IO HANPAaBJICHUIO MOJTOTOBKU
20.03.01 Texnoctepnast 6€30MaCHOCTD, YTBEPKACHHOTO MPHUKa30M MUHHCTEPCTBA HAYKH M BBICIIETO
obpazoBanusi Poccuiickoit @enmepammm ot 25 mas 2020 r. N 680 (¢ wsm. m pom.),llopsaka
OpraHu3alliy U OCYILECTBIICHUSI 00pa30BaTEIbHOMN NESATEIHLHOCTH MO 00pa30BaTEIbHBIM MIPOTpaMMaM
BBICIIETO 00pa3oBaHUs — MporpamMmaM OakajaBpuara, MporpamMmaM CHEeNUAINUTETa, MPOrpaMMamM
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Poccwuiickoit @eneparuu ot 06 ampens 2021 1. Ne 245 (c u3M. u JI01.), B COOTBETCTBUU C Y4COHBIM
I1aHOM, yTBepkJaeHHbIM YueHbIM coBeTroM PI'BOY BO «/lonl'V» s nabopa 2025 roaa.
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1. MECTO JIJMCLIUIIJINHBI B CTPYKTYPE OEPA30OBATEJILHOM ITPOI'PAMMEI

1.1. TpebGoBaHus K MpeaBAPUTEIHLHON MOATOTOBKE 00YJAIOUINXCS, MPEIIIECTBYIONINE
U COIIYTCTBYIOIIME AUCLHUIIIIMHBI, HA KOTOPbIX OCHOBBIBAETCSI U3YUEHHUE JaHHOM:

JUCLMIUIMHBI porpaMMbl OakanaBpuara: Matemaruueckuil aHanus, AHaJIUTHYECKas
reoMeTpus U JUHEeHHas anredpa, uddepeHnnansabie ypaBHEHHUS.

1.2.  JlucuumiauHbl, KypCcOBbIe PaOOTHI M MPAKTHUKH, JIsI KOTOPBIX OCBOEHHUE JaHHOM
JUCLMILIMHBI HEOOX0IMMO KaK IPEIIECTBYIOIIEE:

MeTto1pl MaTeMaTU4ecKoro MoaeaupoBanus, [Ipon3BoCcTBEHHAs MpaKTHKa: Hay4yHO-
uccaeaoBaTeNbCcKas padbora.

2. OIMMCAHUME AMCLHUTITJINHBI

2.1.  OOmas xapakTepucTuKa

HaumenoBanue nokasarens 3HaueHue nokas3aresns
HazBanue o06pa3zoBaTenbHOIN MporpaMmbl 20.03.01 TexnocdepHas 6€30MacCHOCTb
(ITpodwuiib: Texnocheprast 6€30MaCHOCTH)
udp 1 Ha3BaHKHE B COOTBETCTBUU C b1.5.M5.5 NnxeHnepHas v KOMIIbIOTEpHAst
y4eOHBIM IJIAHOM rpaduxa
YacTs 00pa3oBaTeIbHOM MPOTPaMMBbI bazoBas yactp
KonnuecTBO 3a4€THBIX €UHULL / BCErO 4acoB 3/108

B cnydae mpeabsBieHUs OT 00YYarOMIEroCs WA €r0 POIUTENs (3aKOHHOTO MPEICTABUTEIIS)
3asABJIEHUS Ha OOyYeHHE O aJanTHPOBAHHOW 00pa30BaTeNbHOM MporpaMMe BBICIIEro 00pa3oBaHUs,
MOJKPEIUICHHOTO 3aKJIIOUEHUEM TICHXO0J0oro-menuko-neaarorndyeckod  komuccuu (IIMIIK)  wnm
MEeIIMKO-colMaabHo  akcmepTu3bl (MCD) ¢ pexoMeHJanusMH  CO3JaHUs  WHJIWBHIYAIbHOM
nporpamMmMbl  peabunutanuu u abunutanuu (MITPA), mannas paGouas mporpaMMa MOXKET OBITh
a/JIalITUPOBaHa C y4eTOM MHIUBUAYAbHBIX 0COOEHHOCTEHN 3/J0POBhS 00YJarOIIErocs.

2.2. Pacnpenenenue 4acoB 1o ¢popmMam U nepuojam oOydeHus

O0111ee KOJIMYECTBO YacoOB
o
= camocTosi-
Q
®dopma 21 g i 6ona- i . o
= Jekuu- | jgabopa- | HMpakTU- | TEIbHOU opMma
oOyueHus @ Z BCETO
8 | OHHBIX | TOPHBIX | YECKUX | pabOThI + KOHTPOJIS
KOHTPOJIb
Ounas 3 5 17 17 17 57 108 HK3aMEH

3. LEJM JUCLMUIUIMHEI

ObecrnieueHre KOMIUIEKCHOM UM KayeCTBEHHOM TMOJTOTOBKM KBaJU(UIMPOBAHHBIX,
KOHKYPEHTOCIIOCOOHBIX ~ CHEIMAIMCTOB HHXEHepoB. I3ydeHne MmeTomoB: H300paxeHus
IIPOCTPAHCTBEHHBIX OOBEKTOB Ha IJIOCKOCTH, NMPeoOpa3oBaHUS MX KOMIUIEKCHBIX UepTEeXeH,
pELIEHNEe HMHKXEHEPHO-TEOMETPUYECKUX 3a/lad, B TOM YMCIE METPUYECKUX M TMO3UIIMOHHBIX;
pUOOpPETEeHNE HABBIKOB MOCTPOEHHs HArJsIIHBIX H300pakeHUM OOBEKTOB M Pa3BEPTOK MX
MIOBEPXHOCTEH; YCBOCHME 3HAHUM, YMEHMH, HaBBIKOB U MPUOOpPETEHUE KOMIIETEHIINH,
HEOOXOJUMBIX JuIs pPa3paboTKM U OQOpPMIICHHS KOHCTPYKTOPCKOW JOKyMEHTAalluu B
cootBercTBUU co crangaptamu ECK]/l; odopmienue ueprexeil ¢ NpUMEHEHHEM CHCTEM
aBTOMAaTU3UPOBAHHOIO TPOEKTUPOBAHMUSI.

4. KOMITETEHIIH OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, NX NHAMKATOPDI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHUA



Komnerennuu WHpukatopsl Pesynbrarsl 00yueHus

OIIK-1. OIIK-1.43. OIIK-1.43.1. 3naer MeToabl M300pakeHUs] TpPU
Cnoco06eH peraThb Hcnonb3yer pelIeHNH HH)XCHEPHBIX 3a/1a4
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3a7a4u
npodeccuoHaIbHO N
JEATSILHOCTH

Ha OCHOBE
MPUMCHEHHS
€CTECTBEHHOHAYYHBIX
"

00IIenHKEHEPHBIX
3HAHHH,

METO/IOB
MaTeMaTu4ecKOro
aHaIM3a |
MOJICTUPOBAHHSI

METO bl
M300paxeHUs
MIPOCTPAHCTBEHHBIX
00BEKTOB Ha
IIOCKOCTH B CBOCH

OIIK-1.43.2. Ymeer mpHUMEHATh 3HAHUS TIPH
pelIeHNH WH)XCHEPHBIX 3a/1a4

OIIK-1.43.3. Bmageer HaBBIKAMU MOCTPOCHHS
HaIJISIIHBIX U300pakeHnil 0OBEKTOB M Pa3BEPTOK
UX IIOBEPXHOCTEMN

npodeccunoHaTbHOM

JeSITEIbHOCTH

OIIK-1.44. OIlK-1.44.1. 3naer mpaBwia o(popMIICHUS
Odopmisier TEXHUYECKOHN TOKYMEHTAIIH

JOKYMEHTAIlMI0 B
COOTBETCTBUU  CO
CTaHJapTaMH
ECK/[

OIIK-1.44.2. YmeeT 0OpMIIATh TOKYMEHTALIUIO B
cootBercTBUU co cTtanaapramu ECKJI
OIIK-1.44.3. Bmageer HaBBIKAMH IIOMCKa U
aHaJIM3a KOHCTPYKTOPCKOM TOKyMEHTaluU

5. [NPOTPAMMA JUCHUIIJIMHBI

HasBanue teMsl

Kpatkoe coaeprxanuie TeMbl (BOIPOCH! TEMBbI)

Paznen 1.

3aaHre reOMeTPUIECKUX OOBEKTOB Ha

qepTeKe.

Brenenne. IIpeamer m MeTon HaudepTaTeIbHOU
T€OMETPHUH.
MPOEIUPOBAHMUS.
KOMIUJIEKCHBIN yepTex Touku. M300paxenue
MPSMON U IJIOCKOCTH HA KOMIUIEKCHOM YEPTEXKE.

MeTton
JByx wu

MIPOEKIH, BUJIbI
TpeX KapTUHHBIN

Mertpuueckue 3a1auu.

[TpuHaIEKHOCTh TOUKH U JIMHUU TUIOCKOCTU U
noBepxHocTu. [lapannenbHoCTh U
NEPIEeHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH.
Onpenenenne HaATypaaIbHOW BETMYUHBI OTPE3KA.
YepTerk MHOTOTPAHHUKOB U TE€J BPAIICHHUS.

AKCOHOMCTpI/I‘IeCKI/Ie IMPOCKIUU

CyIHOCTh aKCOHOMETPUYECKUX MPOEKITHIA.
CrangapTHbIE aKCOHOMETPUYECKHE MTPOCKIIUH.

ITo3unuoHHbIE 3a1a49H.

[Ipoenupyrorue 0ObEKTH U UX CBOKCTBA.
[ToBepxunoctu. Ilepeceuenue npsamoit ¢
MOBEPXHOCTHIO. [Iepeceuenre noBepxuocreit

Pa3BepThiBaHHE TOBEPXHOCTEM.

Tounsle, NPUOTMKEHHBIE U YCIOBHBIE Pa3BEPTKU
MMOBEPXHOCTEH.

CriocoObl IpeoOpa3zoBaHus YEPTEKA.

CrniocoOsI mpeoOpa3oBaHust yepTexa. 3aMmeHa
iockocTe npoeknuii. [InockonapamiensHoe
nepemMenieHue. Bpamenue

Pasznen 2.

Crangaptel ECK/I.

I'padpuueckoe
pa3pesax u cedyeHusx. Hanecenue pasmepos.

0003HaYeHHE MaTCpHaIOB B

N3o6paxenus no OCT 2.305 -2008

N306paxkenus no 'OCT 2.305 — 2008. Pa3pe3sbl.
Nzo6paxenus no 'OCT 2.305 — 2008. Ceuenus.

CoennHeHnsa aetainei

PazwemMHBIE COeAUHEHUSL. Pe3n0oBBIE COCOAMHCHUA
erHe)KHBIC JACTalln. Hepa%eMHbIe COCOAMHCHUA

Paboune YCPTEIKU U 5CKU3BI JIeTajnei

CrannaptHele snemMeHThl aetanei. ConepxaHue
pabouero ueprexa.
3agaHue

IOBEPXHOCTH.

OCKU3UPOBAHHUE JETaJICH.
pa3sMepPOB. [IepoxoBarocts

KoHcTpykTOpcKkas qoKyMeHTalusl.

UYepTexxku oOmUX BHUIOB M COOPOYHBIE UYEPTEKHU
uznenuil. 3o0pakeHue coequHEeHUi U mepeaad.
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CxeMmbl, BUJIbl U TUIIBI, IPABUJIA BBITIOJIHEHMSL.
Paznen 3.

DeMeHTBl KOMITBIOTEPHOU rpaduKu Cucremsl [IPOEKTUPOBAHUSA. Wutepdoeiic
rpapuueckoii cucremsl (cuctemsr: KOMITAC-3D
AutoCAD

JIBymMEpPHOE MOJECIMPOBAHNE Komanapl mocTpoeHMsi NPUMUTHBOB:  TOYEK,
JIMHUH, OKpYXHOCTEH, JJUIAIICOB,
MHOTOYTOJIbHUKOB, KPUBBIX; IIOCTPOEHUSI
CONPSKEHUH, IITPUXOBKHU 00JacTel, HAHECEHUS
pa3mMepoB U JIp.

DneMeHTHI TpexMepHoro moaenupoBanus | DopmooOpa3zoBaHue MOJIETN onepanuen
BpaIeHusl. MoaenupoBanue cOopoUHOI
eIUHUIIBL. JleTainpoBaHue yepTexa

6. CTPYKTYPA U COAEP)XKAHUE NUCLUITIIMHBI

6.1. ®dopma oOyueHHs — O9HAs, Kypc — 3, ceMecTp — 5

HaunmeHnoBanus pa3fennoB u TeM Kosriectso Hacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero

Paznen 1. 6 6 6 24 42
3ajanre reoMeTPUIEeCKUX 00HEKTOB Ha 1 1 1 4 7
YepTexe.

MeTpudeckue 3a1aum. 1 1 1 4 7
AKCOHOMETPHUYECKUE TTPOCKITUU 1 1 1 4 7
[TosunmonHkle 3a1a4u. 1 1 1 4 7
Pa3BepThiBaHNE TOBEPXHOCTEH. 1 1 1 4 7
CrocoOsl IpeoOpa3oBaHus YepTeka. 1 1 1 4 7
Pasznen 2. 5 5 5 20 35
Crannapter ECK/I. 1 1 1 4 7
Nzo6paxenus mo 'OCT 2.305 -2008 1 1 1 4 7
CoenuHeHus nerainen 1 1 1 4 7
Pabouwne uepTeku v SCKHU3bI IeTanei 1 1 1 4 7
KoHcTpyKkTOpCKas JOKyMEHTAIIHS. 1 1 1 4 7
Pasznen 3. 6 6 6 13 31
DneMeHTbl KOMIbIOTEPHO rpaduku 2 2 2 4 10
JIByMepHOE MOAETUPOBAHNE 2 2 2 4 10
DIIEMEHTBI TPEXMEPHOTO MOJIETUPOBAHMS 2 2 2 5 11
NTOI'O 10 KOMITIOHEHTY OIIOII 17 17 17 57 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JUISL TEKVIIET'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJibHBIE BOIIPOCHI

Pazgen 1

1. Tlpenmer u MeTo] HauepTaTeabHON reomeTpun. TpeboBaHus K yepTexxy. Bumpl
MIPOCIMPOBAHUSI.

2. OproroHanbHOe npoenupoBanue. Bupl oOpatumbix yepresxeid. KommuekcHbi
gepTéx (KY).

3. 3akoHOMEpHOCTH 00pa30BaHUS IBYX- U TpeX KAPTHHHOTO KOMILJIEKCHOTO dYepTeka
Toukd. B3aumHoe pacnonoxxenue Touek Ha KY.
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4. IIpoexuoHHble cBoiicTBa npsmMoil. [Ipsmbie oOmiero u yactHoro nojoxenus Ha K4.

5. BzaumMHOe TOJOXKEHHE [BYX MPSAMBIX B MPOCTPAHCTBE M OTOOpak€HHE HUX Ha
KOMIUIEKCHOM YepTeKe.

6. CkpemuBatomuecs: npsimble. [loHATHE 0 KOHKypHpyOUIMX Todkax. OmnpenencHue
BHJIUMOCTH.

7. CrocoObl 3ajaHus ITUIOCKOCTH Ha dYeprexke. [lmockoctw o00mero u 4YacTHOTO
nonoxenus Ha KY.

8. Kakme 3amaum oOTHOCATCA K 4YHCITy MeTpuueckux? OrmpeneneHne HaTypalbHOM
BEJIMYUHBl OTpE3Ka MPSMOW M YIJIOB HAKJIOHA K IUIOCKOCTSM IPOEKIUH CIocobom
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

9. B3aumHOE TMOJIOKEHHE TMPSAMOW JIMHUU W TUIOCKOCTH, ABYX IUTOCKOCTeH. [Ipm3Hak
MapAIIIETBbHOCTH MPSIMOM U TJIOCKOCTH, ABYX INTIOCKOCTEH.

10. [ns dbero NPUMEHSIOT crocoObl mpeoOpa3zoBaHust ueprexa? Crocod 3aMeHbI
IIJIOCKOCTEN MPOEKIUM.

11. Cnoco0 mI0CcKo - MapaieIbHOTO TEPEMEIIICHHUSL.

12. Cnoco6 BpaieHus BOKPYT MPOCIUPYIOIINX MPSIMBIX.

13. IMoBepxHocTH 1 BX Kiaccudukamus. CriocoObl 3aJjaHus Ha YePTEKe.

14. AnTopHuTM MOCTPOCHUS HEIOCTAIONIEH MPOEKIIMY TOYKH Ha MTOBEPXHOCTH.

15. Kakue 3a1aun OTHOCSITCSI K YUCITY TTO3UITHOHHBIX ?

16. Ilpoenmpyromme 00BEKTH H UX CBOWCTBA.

17. Aaroput™m NOCTpPOEHUS TOYKH WM JIMHUU MepecedeHus OOBEKTOB, KOTJa OHHU
3aHMMAIOT MPOELUPYIOlee TOJI0KEeHUE (TJIaBHbIE MO3UIIMOHHbBIE 3a1aun 1 Tumna).

18. Anroput™m MOCTPOCHUSI TOYKW WM JIMHUU TIEPECEUYCHHs] OOBEKTOB, KOTJa OIUH W3
HUX 3aHUMAET MPOEIUPYIOIee MOJI0KEeHNE (TJIaBHBIE TTO3UITMOHHBIC 3a7aUn 2 THIIA).

19. AnropuT™M MOCTPOCHHS TOYKH WJIM JIMHUU TEPECeYCHHs OOBEKTOB, KOTJa OHU HE
3aHMMAIOT MPOELUpYIollee MoJIoKeHue (TIaBHbIe MO3ULIMOHHBIE 3a7auu 3 Tuna). Meton
BCIIOMOTATENbHBIX CEKYIIUX MTOBEPXHOCTE.

20. AxcoHomerpus. Buasl akcoHomerpun. CTaHmapTHBIE aKCOHOMETPHUYECKHE
MIPOEKITUH.

21. TloctpoeHue OKpPYKHOCTEH, pacHoJOKEHHBIX B IJIOCKOCTSAX IapaljiesIbHbIX
KOOPJIUHATHBIM.

Paznen 2

22. Crannaptel ECK/]. ®opmarsl.

23. Crannmaptel ECK]I. Macmta0si.

24. Crannaptel ECK/I. JIuaun yeprexa.

25. Cranpaptel ECK/I. Ulpudter ueprexHsie.

26. Crannaptel ECK/I. IIpaBuna npocTaHOBKU pa3MepOB.

27. I306paxxeHne u 0003HauYeHNE YKIOHA U KOHYCHOCTH Ha YepTeke.

28. JIexanbHbIC KPHUBBIC.

29. ConpsKeHUs U UX AJIEMEHTBI.

30. Uzo6paxenus no 'OCT 2.305-2008. Buasl ocHoBHBIE. [laTh onpeaencHue u mpumep
MIOCTPOEHHS.

31. Hzobpaxenuss no ['OCT 2.305-2008. Paspesbl. Knaccuduxanusa. IIpumeps
MIOCTPOEHHS.

32. Uzobpaxkenus no I'OCT 2.305-2008. Ceuenus, ux Buapl. [Ipumepsl noctpoeHus u
opopMIICHHUS.

33. Buasl u3nenuit. Jlerans. Coopounas eqununa. Kommnekc. Kommekr. Jlathb
OTIPEJEIICHUS.

34. Craauu pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTAIIHH.

35. Buabl KOHCTPYKTOPCKUX TOKYMEHTOB.

36. ComeprkaHue U Ha3HAUEHHE COOPOYHOTO YepTeka, KaKhe pa3Mepbl MPOCTABIAIOT Ha
HEM.



37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.

56

S7.

8

Uro Takoe cnerudukaims nzaenus’? OCHOBHbBIC pa3/elibl crienupuKanmm.
Buasl coenunennii. Kakue coeiMHEHUSI OTHOCATCS K Pa3beMHBIM U HEPAZBEMHBIM ?
KakoBa cTpykTypa 0603HaYCHHSI IIBOB CBAPHBIX COCTUHEHU?
O0603HaueHUs KICEBBIX U MASHBIX COCIMHCHHIA.
Pe3nba. Onpenenenne. OCHOBHBIC ITapaMETPBHI.
Knaccugukamus pe3pobl.
N3o00paxkenue 1 0003HaYCHHE PE3bObI Ha YepTExkKax.
Oco6enHocTH 0003HAYCHHUS MHOT03aX0HOM PE3bOBbI.
Pacuer anuu Oosta, MINWIBKY U BUHTA B COOTBETCTBYIOIIUX COCIUHECHHUSIX.
KoHcTpykTHBHBIE, YIIPOIIIEHHBIE U YCIOBHBIE H300paKeHUsI PE3bOOBBIX COCAMHEHUI.
Uro Takoe rcku3 aeranu? lllepoxoBaTocTh MOBEPXHOCTH, 0003HAUECHUE HA YEPTEKE.
[TocnenoBarenbHOCTH COCTaBICHHS dcKu3a aeTanu. [loBepxHOCTH U Oa3bl AeTaly.
VY CI0BHOCTH ¥ YIPOIIEHHUS NP BHITIOJHEHUN COOPOYHBIX YEPTEXKEH.
Paznen 3
[lepeuncnuth BUIbI KOMIIBIOTEPHOU TPAQUKH.
I'padmueckuii nuateppeiic KOMITAC-3D V12.
[Tanenu uacTpyMeHTOB. OCHOBHBIC KOMaH/Ibl PUCOBAHUS U PEIAKTHPOBAHMSL.
Urto Takoe reoMeTpuyecKoe MOJeIMpoBaHue?
UTO 1M03BOJISIET BHITIOJIHATH B rpadMIECKUX peaakTopax padoTa co ciossMu?
Uro HazpIBaeTcs 3cku3oM B 3D moaenrpoBaHnu?
. TpeboBanwus, MpeabsBIsIeMbIc K 3CKu3y B 3D MomenrpoBaHuy.
[Tepeunciuth hopmMooOpa3yOIKe OMEpaAUA MPU TOCTPOCHUH KOMITBIOTEPHOU

MOJIEJIH.

58

. ACCOHI/IaTI/IBHBIe BHU/JbI, UX CYIIHOCTBb 1 IIOJIYYCHHEC HA UCPTCIKCE.

7.2.  Tewmsl nabopaTopHBIX padbOT

3amaHue reoMeTpUYecKX 0OBEKTOB Ha YepTEexKe.
Mertpuueckue 3a1auu.
AKCOHOMETpPUYECKHE MTPOEKIINH
[To3urmoHHkIE 3a/1a4H.

Pa3BepThiBaHHE TOBEPXHOCTEM.

CriocoObl IpeoOpa3oBaHus YepTexKa.
Crangaptel ECK/I.

Nzobpaxenus mo 'OCT 2.305 -2008
CoenuHeHus aerainei

PaGouue yepTexxu u 3CKU3bI qeTaneit
KoHncTpykTopckas qoKkyMeHTaIusl.
DneMeHThl KOMIBIOTEPHOH rpaduKu
JIBymMepHOE MOAETUPOBAHKE

DNIEeMEHTBI TPEXMEPHOTO MOJIEIUPOBAHUS

KOHTpOJ'ILHaSI pa60Ta IO MPOBCPKE TCOPECTUUCCKUX 3HAaHUH — MO BCEM TEMaM, C
HCIIOJIb30BAHHUEM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OO0pa3ser coaepkaHus K3aMEHAIMOHHOTO Oniera

JloHenkuii rocy1apCTBEHHbBIN YHUBEPCUTET
OU3UKO-TeXHUYECKUH (aKyIbTeT

Kadenpa ¢pusnky HepaBHOBECHBIX MTPOIIECCOB, METPOJIOTUH U 3Kkojoruu um. M.JI.IToBxa

[Iporpamma Beicuiero oOpazoBanusi  IIporpamma GakanaBpuara

HamnpaBnenue noarotroBku 27.03.03 Crannaptuzanus u
METPOJIOTHS
[Tpodwuns moAroTOBKH Crangaptuzanus u

MCTPOJIOTUsA



dopma 00ydeHUS Ounas
Cemectp Tperuit
Jucuuninuza HNuxenepHas u

KOMIIbIOTEpPHAs Tpaduka
Dk3aMeHalMOHHbIN Omer Ne 1

1. NzoOpakenue u 0003HAYCHHE PE3bOBI HA YePTEIKAX.
2. Crangaptel ECK]]. ®opmaTsr.
3. TomepxnocTu u ux knaccupukamus. CriocoObl 3aaHUS Ha YEPTEKeE.

VYTBepkeHO Ha 3aceaHuM Kadeapbl TeOPeTUYECKON (U3UKU U HAHOTEXHOJIOTHM, MPOTOKOI Ne
oT 202_r.

3aBenyromuit kadenpoit

DK3aMeHaTop

B cnydae BeneHus yueOHOTO Mpoliecca C HCIOJIb30BAHUEM DJIEKTPOHHOTO OOY4eHMs U
JMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, CoJep)KaHHe OuiieTa MOXET OTJINYAaThCsl OT
MPUBEJICHHOTO.

8. PACIIPEJEJIEHUE GAJIJIOB, KOTOPBLIE ITOJIYUAIOT ObYHAIOHIUECA

OO6mrast oneHKa 3HAHWK OOydYaOIIMXCA MO JAUCHUIUIMHE TpoBoauTcs mo 100- GammbHOU
IITKaJIe UCXO U3 MaKCUMyMa, MIPUBEACHHOTO B TabymIle Hike. Oprann3alnoHHo yuaeOHas paboTa
B AayJWTOPHHM OIICHUBACTCS Ha OCHOBE TaKUX KpPHUTEPHEB KaK TIOCEIIAeMOCTh 3aHSATHUH,
CBOCBPEMCHHOC W KAUECTBEHHOC BBIMOJHCHHE JIOMAIIHUX 3aJJaHUi, aKTUBHOCTh BO BpEMs
MPOBEJICHUS JIA0OPATOPHBIX 3aHATUHH (ydacTHe B OOCYKICHHHM TEKYIIEro W IPOMJISHHOTO
MaTepuaia 3a7ad v T.IL.).

CaMmocTosTenbHas paboTa OICHUBACTCS HAa OCHOBE IPEJAOCTABICHHBIX Ha IPOBEPKY
BBITIOJIHCHHBIX  JIOMAIIHUX, HWHIAMBUAYAJIbHBIX 3aJaHUA C Y4ETOM CBOEBPEMEHHOCTH HX
MPEIOCTABJICHUS U COOTBETCTBHUS TPEOOBAHUSM K UX BBIITOJIHEHHIO.

KonundecTBo 0ayyioB 3a KOHTPOJIBHYIO pa0OTy BBIYHCISCTCS KaKk cymMMa OaJlJIoB 3a Bce
BXoJsmue B €€ cocrtaB 3amaHusd. Kaxjoe 3ajaHue OLIEHUBAETCS HCXOJS M3 MaKCHMAaJIbHO
BO3MOJKHOTO KOJIMYECTBA OaNIOB ¢ Y4ETOM TNPABWIBHOCTU BBINIOJHEHHS 33JaHUS, TOJTHOTHI
MIPUBOIUMBIX 000CHOBAHHH.

ITo pesynbraTtam paboThl B ceMecTpe oOydarouiuiics, HaOpaBmuii He MeHee 60 OaIoB,
UMEeT TPaBO TMOJIYYUTh OICHKY. MaKCHMajabHOE KOJHYECTBO Oa/UIOB HAa MPOMEKYTOYHOU
arrectanuu-100 OOmiee Koau4ecTBO 0alsioB BBIUMCISIETCS KaK MaKCUMaibHasl U3 MOTY4YE€HHBIX
3a CEMECTp U Ha MPOMEKYTOYHOM aTTECTAI[MK U BBICTABIISETCS COTIIACHO MIPUHATOMY MOPSIKY.

8.1. Cemectp 5

Howmepa paznenos Buner padot Makcumanbaoe
KOJINYECTBO OaJlJIOB
OpraHu3anoHHO-yueOHas paboTa B ayJJUTOPUU 20
CamocrositenbHast paboTta 10
[IpakTuyeckue paboThI 10
1-2

JlaGopaTopHble pabOThI 10
KonTponpHast paboTa o TeOpeTHIECKOMY 10
MaTepuainy

UTOI'O 60
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OK3aMeH 40
OOmuit uTOT 32 CeMecTp 100
CooTBeTcTBHE 0AJIJIOB OLICHKE
O1eHKa 110 MATHOAIIFHOM IIKaJIe
KonnuecTBo 6amios =
s 100 ECTS | Dksamen, nuddepeHnupoBannblii 3auer
3a4eT
90-100 A OTJIUYHO 3a4TEHO
80-89 B XOPOIIO 3a4YTEHO
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75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIHLHO 3a9TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 F HEY/I0BJICTBOPUTEIILHO P ——
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9. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE YYEBHOI'O [TPOLIECCA

VYuebuble 3aHsATHSA TpoBogiATca B 4 yueObnom kopmyce Joul'V (r. Honenx, mp.
Tearpanbubiii, 13). Jlas mpoBeacHHsS NPAKTHUYSCKUX M JITAOOPATOPHBIX 3aHATHH Tpedyercs
ayIuTopus, 000pyZ0BaHHAs MEJIOBOM WM MapKEpPHOW JOCKOM, MYJIbTUMEIUNHBIA MPOEKTOP U
9KpaH, HOYTOYK, KOMIUIEKT yueOHO Mebenu A CTYAEHTOB, pabouee MECTO MperoaBareis,
BbIX0J] B IHTEpHET — MpOBOHOM Wi ¢ Hcoib3oBanueM Wi-Fi.

Jia camocToATENbHON pPabOThl HMCHOJIB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4no#i OMONMMOTEKM YHMBEPCHUTETa M JAPYTHX DIIEKTPOHHBIX OMOMMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOAMUECKOe O00eCIeUeHHEe, NPEACTaBICHHOE B Y4eOHO-METOIMYECKOM KaOWHeTe
Kadeaps! GU3NKU HEPAaBHOBECHBIX MPOLIECCOB, METpoJIoruu U 3kojoruu uM. M.JI.ITosxa.

OOyuvarompecss HMMEIOT BO3MOXHOCTb  HCHOJIb30BaTh y4yeOHbIE MaTepHalibl 10
JTMCIUIUIAHE, pa3MelieHHble Ha miardgopme Moodle Ilentpa aucTaHIIMOHHOTO 00pa30BaHUS
OI'BOY BO «loul'Y». Ilpu uzydeHnn AUCIUTUIMHBI TPUMEHSIOTCS DJIEKTPOHHOE 00YYeHHE U
JMCTaHLIMOHHBIE 00pa30BaTeNIbHbIE TEXHOIOTHH.

C  wucnonp3oBaHHEM  pecypcoB  IIaT@oOpMbl  AMCTaHLUHMOHHOTO  OOpa3oBaHUs
OCYILIECTBJISICTCSl TEKYIIM KOHTPOJIb 3HAHMH OOydyaroUuIuXcs Ha OCHOBE TECTHUPOBAHUS U
MIPOBEPKHU PE3YIbTATOB CAMOCTOATEIHHON pabOTHI.

10. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Kayn I0O.M., ®omenko C.A. Umxenepnas rpaduxa. Kpatkue cBenenus: YuebHoe
noco6ue/Jlonenxk: JouHY, 2007. - 52 c.

2. Muxaiinenko, B. E. Umxenepnas rpaduka : [Yueb. 11 TeXH. CleHaTbHOCTEN
By30B] / B. E. Muxaiinenko, A. M. [ToHomapes. - 2-¢ u3a. - K. : Buma mk., 1985. - 295 c.

3. Uexmapes, A. A. UmxenepHas rpaduka : [Yueb. 1yisi HEMAIMHOCTPOUT. CTIeIl.
By30B] /A. A. Yekmapes. - M. : Boicm. mik., 1988. - 335 c.

4. Paitan, JI. Umkenepuas rpadpuka B CAIIP / JI. Paiian ; mep. ¢ aura. B. B.
Mapteiaioka [u ap.] moxa pex. . A. Kopsiruna. - M. : Mup, 1989. - 391 c.

11.2. JlomonHuTenbHAs JIUTEpATypa

5. [Ilerpos, M. H. Komnberotepras rpaduka : Yued. mocodue it By30B 10
HarnpasiieHuto "Mudopmarrka u Beramci. Texauka" / M. H. Tletpos, B. I1. Monoukos. - 2-¢ u3.
- M. u gp. : [Tutep, 2004. - 811 c. + snekrpow. onr. auck (CD-ROM).

6. Aopamosa, O. I1. Kommerorepras rpaduka. OpenGL : Yue6. mocooue / O. I1.
Abpamosa, P. H. Heckopoaes ; ounen. Hau. yH-T. - JJoneuxk : louHY, 2004. - 80 c.

12.  HMHPOPMAINOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAS OndmoTexka (H9Bb): dbenepanbHas
rocyaapcTBeHHas uH(opMmarmonnas cucrema /| MunucrepctBo Kynbrypel P®; Poccuiickas
rocyJaapcTBeHHas oubimoteka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oGpamenus:
01.09.2023). — PexxwuM goctyma: cBOOOAHBIMN, moamucka. Heo6xoquMa ycTaHOBKa MPOTPaMMHOTO
oOecrieyeHus. — TeKCT: ANEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snektpoHHas Oubanoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenust: 01.09.2023). — Pexxum mocTyma: sl aBTOPH30B.
M0JIb30BaTeNIed. —€KCT: ANEKTPOHHBIN.

3. Hayunast snexrponHast Oubmmorexka «KuGepJlenmnka»: caidt / Accoumanus
«OtkpeiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrtyma:
cBOOOIHBIN. — TeKCT: 2IEeKTPOHHBIH.
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4. DNEeKTPOHHO-OMOINOTeUHAS cucreMa «JlaHby: [caiT]. — URL:
https://e.lanbook.com (mata oOpamienus: 01.09.2023). — Pexum jgoctyma: Jyis aBTOPU30B.
[I0JIb30BaTeNned. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC IOpaiit: snekTpoHHass 6nOnIMOTeYHast cucrema: caT. — Mocksa, 2013, —
URL.: https://biblio-online.ru (mata o6parenus: 01.09.2023). — Pexxum moctyna: sl aBTOPH30B.
[I0JIb30BaTeNeH. — TEeKCT: 2JIEKTPOHHBIN.

6. DJIeKTPOHHO-0ubIuoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'Y». —
Honeuk, 2016- . — URL: http:/library.donnu.ru/ (mara ob6pamenus: 01.09.2023). — Pexum
noctymna: cBOOOIHbIN. — TeKCT: 31eKTPOHHBIN.

1. DaexkTpoHHblil katamor Hayunoit OuGimmorexu Jlounl'Y: pasmen caiita / Hb
Joul'Y. — Tekcr: asnexrponnsiit / OBC Jloul'V: caiit. — URL: http:/library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum gocTyma: MOMCK CBOOOIHBIA, 3JIEKTPOHHBIC
JIOKYMEHTBI — Ji71s1 Ttosib3oBaTenei JJonl'y.

8. Oaexktpounblii apxuB Joul'V: pasmen caiita / HB Joul'Y. — Tekcer:
anektponnsid /[ OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOparieHus:
01.09.2023). — Pesxum ocTyma: cBOOOTHBIIA.

13. [TPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (xoprniopatuBnas nutien3us JJoul'yY Ne 46484614)

2. Microsoft Office (kopnopartusHas nuten3us Joul'y Ne 46472919)

3. Microsoft Visual Studio (nunensus nporpammbl Dream Spark st BeicIux yaeOHBIX
3aBe/IeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, XPDF (nmunensun GPL, Apache,
BSD myst cBOG0IHOTO IPOTrPaMMHOTO OOeCTIeUSHUS ).
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