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2 AHHOTAIIUA AMCHUITJINHBI

«CUCTEMbBI ABTOMATHU3UPOBAHHOI'O IPOEKTUPOBAHUA
U KOHCTPYUPOBAHUSA MEJJUIIMHCKON TEXHUKN»

B mucrumnimHe paccMaTpuBarOTCS BOMPOCHI pa3pabOTKH U MOCTPOSHUS dJIeK-
TPOHHBIX y3JI0B METUITMHCKON TEXHUKH C MPUMEHEHUEM CPEACTB AICKTPOHHOTO MPO-
eKTUpOBaHUs. M3ydaembie CpeicTBa BKIIFOUAIOT B CEOsI TPOTrpaMMy JIJIsi CXEMOTEXHHU-
geckoro MojenupoBanusi MicroCap u cpeay i TPOSKTHPOBAHUS TEYATHBIX ILJIaT
Circuit Maker. ITocne npoxoxkaeHUs Kypca CTYICHThI OJy4aroT 0a30BbIe 3HAHUS U
HAaBBIKH 110 pab0Te ¢ COBPEMEHHBIMH CPEJICTBAMM JIJISI OBICTPOTO MPOTOTUITHPOBAHUS,

B TOM YHCJIE C IPUMEHEHUEM TexHONIoTul 3D-nevaru.

SUBJECT SUMMARY

«COMPUTER-AIDED DESIGN SYSTEMS FOR THE CONSTRUCTION OF
MEDICAL EQUIPMENT»

The discipline deals with the development and construction of electronic com-
ponents of medical equipment by using electronic design tools. The tools studied
include the MicroCap circuit design software and the Circuit Maker PCB design en-
vironment. After completing the course, students receive basic knowledge and skills
in working with modern tools for rapid prototyping, including using 3D printing tech-

nologies.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Tlpu n3ydeHnn AUCIUIUIMHBI OOyUYarOIIUecs MOTy4aloT TEOPETUUECKUE 3HAaHUS O
croco6ax MOIEIMPOBAHUS AIEMEHTOB U MPOIECCOB OMOIOTMUYECKUX U OMOTEXHUYE-
CKMX CUCTEM U U MPAKTUYECKUE HABBIKU UCCIEAOBAHUS U pa3pad0TKU TEXHUUECKHUX
CpPEACTB C MPUMEHEHHEM TTPO(GECCUOHATIBHBIX MMAKETOB aBTOMATU3UPOBAHHOTO TPO-

CKTUPOBAHUA KU CAMOCTOATCIIbHO p33pa6OTaHHI>IX IIPpOIrpaMMHBIX IIPOAYKTOB

2. 3agaun TUCIIATIIINHEL:

[IpuoGpeTenne 3HaHmi 0 MpUEMaxX aHalIn3a, pacuyeTa THIOBLIX CHCTEM, TPHOOPOB,
JeTalie U y3J0B MEIUIIMHCKUX U3JICIUM U OMOTEXHUYECKUX CHUCTEM Ha CXEMOTEeX-
HUYECKOM U DJIEMEHTHOM YPOBHSIX C UCTOJIb30BAHUEM CUCTEM aBTOMATHU3UPOBAHHO-
r'O MPOEKTUPOBAHUSI.

Pa3BuTHe HaBBIKOB MIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS TUIIOBBIX CUCTEM, ITPUOO-
POB, IeTAJICH U y3J10B MEAUIIMHCKHUX U3ICTUN 1 OMOTEXHUYECKUX CUCTEM Ha CXEMO-
TEXHUYECKOM U 3JIEMEHTHOM YPOBHSX C UCITOJIb30BAHUEM CUCTEM aBTOMAaTU3UPOBaH-
HOTO ITPOEKTHUPOBAHUS.

PazButne ymenus hopMUpOBaHMS TEXHUYECKOTO 3aJaHusl IS pa3paboTKu Mpuoo-

POB, I[eTaJIeﬁ H y3JI0B MCOIUTTUHCKHUX U30CIUN U OMOTEXHHUYECKHUX CHCTEM

3. Pa3zBuTHe 3HaHUS pa3pabOTKU TEXHOJIOTMYECKHUX MMPOLECCOB U TEXHUYECKOM JOKY-
MEHTAIUU Ha U3TOTOBIIEHUE U COOPKY (PyHKIIMOHAIBHBIX 3JIEMEHTOB, OJIOKOB U y3JI0B

MCIUIIMHCKHUX I/IS,HCHI/Iﬁ 1 OMOTEXHUYECKUX CHCTEM.

4. Pa3zButre ymeHus 1o padoTe ¢ COBPEMEHHBIMH CPEACTBAMU ISl OBICTPOTrO IPOTO-

TUMUPOBAHUS, B TOM YHCJIE C MPUMEHEHHEM TeXHOJIOrMi 3D-neyarn.

5. Pa3BuTtue HaBbIKa CO3MaHUA MHTCTPUPOBAHHLBIX OMOTEXHUYECKHUX CUCTEM U MEIu-
ONUHCKHX CUCTCM M KOMINICKCOB I PCIOCHUS CIIOKHBIX 3ada4 JHAaIrHOCTUKH, JICUC-

HHUSA, MOHUTOPHUHI'A 310POBbA YCIIOBCKA.



3.2 Mecrto nucuuminebl B ctpykrype OITOII

JIuciuIuiiHa n3y4aeTcsi Ha OCHOBE paHee OCBOCHHBIX JUCIUILINH Y4eOHOrO IIaHa:
1. «TeopeTnueckrie OCHOBBI ANEKTPOTEXHUKI

2. «DnemeHTHas 0a3a dJICKTPOHUKI

3. «DJIEKTpPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA

4. «IIpon3BoACTBEHHAs MPAKTUKA (ITPOU3BOICTBEHHO-TEXHOIOTUUYECKAS )

1 00€eCIeunBaeT MOATOTOBKY BBITYCKHOM KBaTU(UKALMOHHOW PabOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

I1K-3 Crnioco0eH k aHaiu3y, pacyery, IPOEKTUPOBAHUIO U KOHCTPYUPOBAHHUIO B

COOTBCTCTBHUHU C TCXHUYCCKHUM 3aJJaHUEM THUIIOBBIX CHCTEM, HpI/I60pOB, Jc-
TajJeu u Y3JI0B MCOAUIIUHCKHUX I/IBJICJ'II/Iﬁ 1 OMOTEXHUYECKUX CHCTEM Ha CXe-
MOTCXHHYCCKOM U 3JICMCHTHOM YPOBHAX, B TOM YHCJIC C UCITIOJIb30BAHUCM
CUCTCM aBTOMATHU3UPOBAHHOI'O ITPOCKTHPOBAHUA

1IK-3.1 Paspabamveieaem ¢hynkyuonanvuvle u cmpykmypHvle cxembl MEOUYUHCKUX
uzoenuti u OUOMEXHUYECKUX CUCmeM, onpeodensem Quzuueckue npuHyunsl
oeticmeust ycmpoucme 8 COOMEemcmeuu ¢ MexHUYeCKUMU mpebosaHuamu ¢
UCNONB308AHUEM MEOPEMUYECKUX MEMOO08 U NPOSPAMMHBIX CPEOCmE npo-
EeKMUpOoBaHust U KOHCMPYUpPOBaHus

1IK-3.2 Paspabamwvieaem npoexmno-koHcmpyKmopckyo u mexHu4eckyo 0OKyMeH-
Mmayuro Ha 6cex 3Manax HCUIHEHHO20 YUKAA MEeOUYUHCKUX usoeaul u ouo-
MeXHU4ecKux cucmem, Y3108 u oemaiell 8 COOmeemcmauy ¢ mpebo8aHusMu
MexXHU4ecKko20 3a0aHus




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI IIp, | Jlao, | UKP, | CP,
n/n au a4 au a4
1 BBenenne 0 0 2
2 | Dransl IpOEKTUPOBAHUS 0 0 4
3 | CkBO3HOE IPOECKTUPOBAHUE 0 0 2
4 | Ponb MozennpoBaHusl B IPOEKTUPOBAHUU 0 0 2
5 | Buap! ananuza 0 0 2
6 | [Iporpamma CXEMOTEXHHYECKOTO MOZIEITUPOBAHUS 0 2 2
MicroCap
7 | AHamu3 10 NOCTOSSHHOMY TOKY 4 2 2
8 | AHanu3 BO BpeMEHHOM 00J1acTH 4 2 2
9 | AHanu3 HETMHEHHBIX UCKAKEHUN 4 2 2
10 | TermmoBoit ananu3 4 0 2
11 | YacroTHblii aHATU3 4 0 2
12 | Ananus Monre-Kapio 4 0 2
13 | OnTuMu3anys napameTpoB 2 0 2
14 | DTansl KOHCTPYUPOBAHUS NEYATHBIX ILIAT 0 2 8
15 | ITapameTpsl Mozaenel paguoIEKTPOHHBIX AIEMEHTOB 0 2 4
16 | [Iporpamma 11t mpoeKTHpOBaHUs medaTHbIX iat Circuit 2 2 2
Maker
17 | bubnuorexku KOPIyCcOB U MOCATOYHBIX MECT 2 2 2
18 | IlpeoOpa3zoBaHue MPUHLUIIUATIBHON CXEMBI B IUIATy 0 0 2
19 | PacnionoxeHue 3JIEKTPOHHBIX KOMIIOHEHTOB Ha MEYaTHOU 2 0 2
riare
20 | TpaccupoBKa MeYaTHbBIX TUIAT. 0 0 2
21 | 3aBepiiaroniye 3Tanbl IPOSKTUPOBAHUS MIEYATHBIX 1T 0 1 2
22 | IloaroroBka rne4aTHoM IIaThl K TPOU3BOJCTBY 0 0 2
23 | IloaroroBka TEXHUYECKON JOKYMEHTALIMH 1 0 1
24 | 3akimoueHue 1 0 1 1
Hroro, au 34 17 1 56
W3 HuxX a4 Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3




4.1.2 Copepxanue

Ne
n/n

HauMeHnoBaHnue TeMbl
JTUCHHAILINHEI

Conepxanue

1

Bsenenue

Cucrembl aBTOMaTU3UPOBAHHOIO IIPOEKTUPOBAHUS U KOH-
CTPYHUPOBAHUS MEIULIMHCKOM TEXHWKH, OCHOBHBIE OIIpE-
JICJICHNs], Ha3HAYEHUE, IPUMEHEHUE, UCTOPUS U TEHICH-
1y pazsutus. O63op coppemenHbix CAIIP.

OTansl IIPOCKTUPOBAHHA

OcCHOBHBIE Talbl IPOEKTUPOBAHUSA: OT TEXHUYECKOTO 3a-
JaHUs 10 KOHCTPYKTOPCKOHM TOKyMEHTALUU.

CKBO3HOE IPOEKTUPOBAHUE

CkBo3HOE mpoekTHUpoBaHHe. Mepapxuueckuil NPUHIMIT
npoextuposanus B CAIIP.

Pons MozpenupoBaHus B IPOEK-
TUPOBAHUU

Pons MozpenupoBaHUs IIPU MPOEKTHUPOBAHUU MEIULUH-
CKOM TEXHHUKHU. MoaenupoBaHue JIEKTPUYECKUX, TEILIO-
BbIX, MEXaHUYECKUX, THIPO-U adPOJUHAMUYECKUX IPO-
L[ECCOB.

Bunaer anannza

Buapl aHanu3a 37€KTPOHHBIX HMPUHIUNHAIBHBIX CXEM:
BPEMEHHOM, YaCTOTHBIH, [0 MOCTOTHHOMY TOKY, IO Tepe-
MEHHOMY TOKY, Ter1oBoi, MonTe-Kapuo.

[TporpamMma cXeMOTEXHHYECKOTO
monenuposanus MicroCap

[Iporpamma CXEMOTEXHHUYECKOTO MOJICITUPOBAHHUS
MicroCap, e€ Bepcuu, BO3MOXHOCTH U OCHOBHBIE
ocobenHoctu. Buasl ananusa.

AHaJu3 1o NOCTOSHHOMY TOKY

AHanu3 1Mo MmocTossHHOMY ToKy B MicroCap Ha mpume-
pe IByXKacKaJHOTO YCHJIUTEINS Ha OUIOJSPHBIX TpaH3H-
topax. CriocoObI 3a1aHust paboUeii TOUKH.

AHanu3 Bo BpeMEHHOH o0macTu

AHanu3 Bo BpeMeHHO# o6nactu B MicroCap Ha npumepe
JBYXKACKaJIHOTO YCHJIMTENS Ha OUMOJSPHBIX TPaH3UCTO-
pax. 3amanue KodQpPUIMEHTa yCUICHUSI.

AHanu3 HEJIWHEHHBIX HWCKaXe-
HUU

AHanu3 HeTMHEHMHBIX UCKaXkeHH B mporpamme MicroCap
Ha MpUMeEpE JIByX-KaCKaJHOTO YCUIIUTENS Ha OUTTOISIPHBIX
TpaH3ucTtopax. HeamHeHHOCTh XapaKTepUCTHUK IEKTPOH-
HBIX KOMIIOHEHTOB.

10

Tenosoi ananus

TennoBoit ananu3 B mporpamme MicroCap Ha mpumepe
JIByXKAaCKaJIHOTO YCWJIMTENSI Ha OUMOJIAPHBIX TPAH3UCTO-
pax. TemnepaTypHbI€ 3aBUCUMOCTH JIEKTPOHHBIX KOMIIO-
HEHTOB.

11

YacTOTHBIN aHAIN3

YactoTHblil aHanm3 B MicroCap Ha mpuMmepe aKTUBHBIX
(GWIBTPOB MEPBOTO M BTOPOT'O MOPS/IKA HAa OTIEPALIUMOHHBIX
yeunurensax. JIAUX, ®UX, rpynmnoBast 3aiepkka.

12

Anann3 MonTte-Kapio

Ananu3 Monte-Kapio B mporpamme MicroCap Ha npu-
Mepe pexeKTopHOTo huibTpa. Pazdpoc mapameTpoB AJiek-
TPOHHBIX KOMITOHEHTOB.

13

OnTumu3anys napameTpoB

Ontumuszanus napameTpoB B MicroCap Ha npumMepe mo-
nocoBoro guisrpa. OnTUMyM QYHKIHUI.

14

Dranbl KOHCTPYUPOBAHUS TTeYaT-
HBIX TIaT

Haznauenue u tumel nedyatHeix miaaT. OCHOBHBIE ATallbl
KOHCTPYHUPOBaHUS TMEUaTHBIX IUIAT B CIELHUAIU3UPOBAH-
Hbeix CAIIP, 6a30Bbie MOHATHA U TIPaBUIIa PA3BOJKH Ie4aT-
HBIX TUIAT.




Ne HaumeHoBaHHe TeMbl Conepxanue

n/n AUCHHUIIMHBI

15 | ITapameTpsl Mozpenedl paauo- | Buabl KoprycoB pasino3aeKTPOHHBIX 21eMEHTOB. OCHOB-
AJIEKTPOHHBIX AJIEMEHTOB HbIE IIapaMeTpbl MOJENIEH pPaguO3IEKTPOHHBIX JIEMEH-

ToB. OcoOEeHHOCTH Pa3pabOTKU MOJieNeld KOHCTPYKTUB-
HbIX eMeHToB B CAIIP

16 | ITIporpamma nis  mpoekTupo- | OcHoBel pabothl B CAIIP Circuit Maker, dyHKIIMOHab-
BaHusi mnevarHbix 1iarT Circuit | HbIe BO3MOXHOCTH.

Maker

17 | bubnuorexku koprycoB U mnoca- | Co3nanue OMOIMOTEK KOPIYCOB M IMOCAJ0YHBIX MECT B
JIOYHBIX MECT CAIIP Circuit Maker, uaTerpupoBaHHbie OUOIUOTEKH, 00-

JJAYHOE XPAHWJIUIIE JAHHBIX U TEXHUYECKOM JOKyMEHTa-
1My, cuctema noadopa komnoneHTos Octopart

18 | IIpeoOpazoBanue npuHLIKIUAIL- | [I0ArOTOBKA MPUHIIMIHAIBHOW CXEMBI ISl MTOCIEAYIOIIEH
HOH CXEMBI B ILIATy pa3paboTku nevyarHoi ruiatel. [IpeobpazoBaHue mpUHLIN-

nuanbHoi cxemsl B Tiiaty B CAIIP Circuit Maker.

19 | PacnionoxxeHue  3J€KTPOHHBIX | PacmosoikeHue 3JeKTPOHHBIX KOMIIOHEHTOB Ha ME€YaTHOM
KOMIIOHEHTOB ~ Ha  IedaTHoW | ruiare. OCHOBHBIE IPUHIIMIIBI U [TPaBUJIa, aBTOMAaTHYECKOE
iare pacrnonokeHne KOMIOHEHTOB

20 | TpaccupoBKa IEYaTHBIX ILJIAT. TpaccupoBKa IEYaTHBIX IUIAT, OCHOBHBIE NPHHIMIBI U

npaBwia. [loagroroBka k TpaccupoBke. ABTOMarndeckasi u
pyunas tpaccupoBka B CAIIP Circuit Maker. Pabora co
CJIOSIMU MI€YATHOM TJIATHI.

21 | 3aBepuaroniue 3Tansl IpoeKkTu- | Pabora ¢ MexciaolHbIMM nepexonamu. Pa3melenue Tek-

pPOBaHUs NE€YATHBIX I1JIaT cTta u rpadpuyeckux 31eMeHTOB. Co3gaHHEe IOJIMTOHOB
CIUTONTHOW 3anuBKHU. biokupoBka o0BekTOB. IIpoBepka
npoekTa. Madopmanus o miare. [ledars pe3yasraTos.

22 | [logroroBka meuyatHoi tuiatel K | [Ipomsiiennsie popmarsl. @opmar DXF, Gerber Output.
IIPOU3BOACTBY Co3nanue ¢aitnos B popmare N/C drill.

23 | IlonroroBka TexHuyeckou A0Ky- | IlomroroBka TtexHuYeckoil aokymeHTauun. OCHOBHBIE
MEHTAINU npaBwia u pekomenaanuu. ['OCT.

24 | 3akmoueHue OcCHOBHBIE TEHJEHIIMU PA3BUTHUS COBPEMEHHBIX CPEJICTB

aBTOMaTHU3MPOBAHHOIO MPOEKTUPOBAHMSI.
4.2 Ilepeyennb J1abOpaTOPHBIX PpadoOT
HaumenoBanue n1adopaTopHoii padoThl KosnuyecTBo aya. yacos

1. I[Tporpamma cxemoTexHUYEeCKOro MoaenupoBanusi MicroCap 2

2. Ilony4yeHue 3aBUCUMOCTH BOJIBT-aMIIEPHOM XapaKTEpPUCTUKHU THO-

Jla OT TeMIIepaTypbl U HOCTPOEHUE TEPMOMETPA Ha ETO0 OCHOBE 2

3. UccrnenoBanue akTUBHBIX PEKEKTOPHBIX (DUIBTPOB 2

4. Pacuér mapaMeTpoB M MOJEIMPOBAHUE PAaOOThl YCHIINTEIbHBIX

KacKaJI0B Ha OMIIOJISIPHBIX TPaH3UCTOpaX 2

5. Pacuér mapameTpoB U MOAETUPOBAHUE PAOOTHI yCUIUTEIbHBIX

KaCKaJaoB Ha 6I/IHOJ'I${prIX TpaH3uCTOpax 2

6. M3y4eHne BO3MOXXHOCTEH MOJETMPOBAHUS aHATIOTO-IIM(POBBIX U

11 po-aHAJIOTOBBIX NpeoOpa3oBaHUM




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

7. TloAroToBKa NPHHIMIIMATILHON CXEMBI Ul pa3pabOTKHU Iedar-
Ho#t miatel. Co3aanust GHOIMOTEK KOPITYCOB M IOCAI0YHBIX MECT B
CATIIP Circuit Maker. 2

8. PacnonoxeHue >ME€KTPOHHBIX KOMIIOHEHTOB Ha IE€YaTHOM ILjia-
Te. TpaccupoBka Me4aTHbIX 1T, OCHOBHbIE IPUHLIUIIBI U IPABUIIA.

[TonroroBka K TpacCHpPOBKE. 2

9. IloaroroBka TeXHUYECKOMN JOKyMeHTaluu. OCHOBHBIE MTpaBuia U

pexomenanuu. [OCT. 1

10. undefined

Htoro 17

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

HanMeHoBaHUe NPaKTHYECKUX 3aHATHI KosmuecTBo ayn. yacos
1. Coopka U MOJEIMPOBAHUS MEKTPOHHBIX CXEM B camp microcap
12: obmue pekoMeHauu 4
2. [Tomy4eHrie 3aBUCUMOCTH BOJIBT-aMIIEPHOM XapaKTEPUCTUKU THO-
Jla OT TeMIIepaTypbl U TOCTPOCHUE TEPMOMETPA HA €T0 OCHOBE 4
3. UccnenoBanne aKTUBHBIX PEXKEKTOPHBIX (DUIIBTPOB 4
4. Pacuér mapamMeTpoB U MOJAEIUPOBAHHE PAOOTHI YCUIUTEIBHBIX
KacKaJl0B Ha OMIOJISIPHBIX TPaH3UCTOpPaxX 4
5. N3yuenune BO3MOXKHOCTEH MOICTUPOBAHMSI AaHAIOTO-ITU(POBBIX U
1M po-aHAIOTOBBIX MpeoOpa3zoBaHUN 4
6. M3ydeHne BO3MOXKHOCTEH ONTUMHU3ALMY TTAPAMETPOB 3JIEMEHTOB
MIPU MOJEIMPOBAHUHU YACTOTHO-KOPPEKTUPYIOIIMX Tenei 4
7. Ananu3 Monte-Kapino B MicroCap Ha mpumepe pexeKTOPHOTO
bunsTpa. 2

8. IloaroroBka NMPUHIMIMAIBHOM CXEMBbI JUIsl pa3pabOTKM Medar-
HoM muiatel. Co3naHusi OMOINOTEK KOPIYCOB U MOCAJOYHBIX MECT B
CAIIP Circuit Maker. 2

9. PacrmonokeHue 3JIEKTPOHHBIX KOMIIOHEHTOB Ha IEYaTHOW Iia-
te. TpaccupoBka NeyaTHBIX IJIAT, OCHOBHBIC MIPUHIIUITEI U TIPABHIIA.
[ToaroroBka K TpaccupoBKe. ABTOMAaTHYECKas U PyYHASI TPACCUPOB-
ka B CAIIP Circuit Maker. 2

10. PaGora ¢ MexXCIOMHBIME TepexonaMu. Pasmernenue Tekcra u
rpadudeckux 3meMeHToB. Co3naHue 3aluBKU. BIOKUpOBKa 00BEK-
ToB. IIpoBepka nmpoekra. Mupopmarus o miuare. [leuars pe3ysnbra-

TOB. 2

11. IToaroroBka TeXHU4ECKOH JOKyMeHTauuu. OCHOBHbIE ITpaBUIIa U

pexkomengauuu. I'OCT. 2

Hroro 34

4.4 KypcoBoe npoeKTHPOBaAHUE

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

10



4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

NuauBuayansHOE TOMAIIHEe 3ajaHue He MPeayCMOTPEHO.

4.7 JokJaan

Jloknax He TIpe1yCMOTPEH.

4.8 Keiic

Keic He npegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00ecedYeHne CaMOCTOSITeJIbHOM pa-

00THI

N3ydeHnne AUCUMILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIIEM JIMTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMOHHBIMU pecypcamMu cetu IHTepHeT.

[InanupoBaHue BpEMEHH JIJISl U3YUYEHUS TUCHUILTMHBI OCYILECTBIISIETCS] HA BECh
nepuoj 00yuyeHus, IpelycMaTpuBas pH TOM PETYJIIPHOE OBTOPEHUE MPONAECHHO-
ro marepuana. OOy4armmMcs, B paMKax BHEAyAUTOPHONH CaMOCTOSITEIbHOU pado-
ThI, HEOOXOJMMO PETYJSIPHO MpOopadaThIBaTh MaTepHall, U3y4aeMblil Ha JIEKITMOHHBIX
3aHATUSAX, JOMOJIHATh €T0 CBEICHUSMH U3 JIUTEPATYPHBIX HCTOYHUKOB, PEKOMEHI0-
BaHHBIX MpernojaasareneM. YacTb TeM U3 paboyeil mporpaMMbl OTIAETCS LEIUKOM Ha
CaMOCTOSTENBHYIO IPOPAOOTKY, 3TH TEMbI OTJEIBHO YKa3bIBAIOTCS MPEIoiaBaTresieM
1 00CY>K/Ial0TCsl HAa TPAKTUYECKUX 3aJaHUsIM, C OCYILIECTBICHUEM KOHTPOJISI YPOBHS
caMonoArotoBku. IIpu 3ToM Ha OCHOBE HU3yUYEHHUS PEKOMEHJOBAaHHOM JUTEPATyphbl

11e71€C000pa3HO COCTaBUTh KOHCTICKT OCHOBHBIX IOJOXKEHUN, TEPMUHOB M OIpEIe-
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JICHUM, HEOOXOAUMBIX JIJISI OCBOSHHUSI Pa3/IeiIoB yUeOHOM NUCIUTIIIAHBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabota ¢ IeKIMOHHBIM MaTepuaoM, ¢ yaeOHOH JTuTeparypoi 0
Omneperxaromias caMocTosiTeNlbHast paboTra (M3yueHHe HOBOTO Mare-

pHaJia 10 ero U3JIOKEHUS Ha 3aHATHSAX ) 9
CaMocTOsTEIbHOE U3YUEHHE Pa3/eI0B TUCIUILINHBI 0
BrinonHenne noMamnHux 3aaHui, JOMaTHIX KOHTPOIBHBIX PabOT 0
[TonroroBka k maboparopHbIM padoTaM, K MPAKTUICCKUM M CEMU-

HapCKUM 3aHATHIM 12
IToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 0
Beinonnenue pacueTHo-rpaduyeckux padot 0
BeinonHeHne KypcoBoro mpoeKkTa Wi KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAyYHBIX IMyONMKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXINCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MOJIeJIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ety, UPpHEepeHIHPOBAHHOMY 3aUETy, 3K3aMEHY 35
HUTOI'O CPC 56
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 [IpoexTupoBanue y3710B NIEKTPOHHO-MEIUIMHCKON alIapaTypsl C MIOMOIIBIO 137
naketa ECAD MicroCAP 8 [Tekct] : MmeTos. yka3zaHus K j1a0. paboTaM 110 JJIeK-
TPOHHMKE M MUKponporeccopHoit Texuuke / Cankr-IletepOyprckmii rocynap-
CTBEHHBIN IIEKTPOTEXHUYECKH yYHUBepcuteT uM. B.W. YnesHnosa (JIennna)
”JIDTU”, 2008. -39 c.

2 Bbenos, Anexcannp Bukroposuu. [IpoexkTiupoBaHue U pacdeT y310B AIEKTPOH- 30
HO-MEIUIMHCKON TexHuku [Tekct] : yueb. mocobue s By30B MO Hampas-
JICHUIO TOATOT. , OakamaBpoB u MaructpoB 200300-"buomen. mHxeHepus’”
201000 -"buorexH. cucremsl u TexHomoruu” / A.B. benos, E.B. CazasikoBa,
T.B. Ceprees, 2011. -94, [1] c.

3 Pasesur, BeceBonon [lannnoBud. CXeMOTEXHUYECKOE MOAECIIMPOBAHUE C TIOMO- 25
uibto Micro-Cap 7 [Tekct] : cnpaBounoe uznanue / B.J1. Pazesur, 2003. -367
c.

4 Cyxonmonbckuii, Bnagucinas FOpeeBuu. Altium Designer : mpoekTupoBaHue 120

¢dbyHkroHanbHBIX y310B POC Ha medatHbix muiatax [Tekct] : yueb. mocobue
JUid By30B 1o crienuanbHocTsaM 210201 “TIpoexkTupoBaHue U TEXHOIOTHS pa-
JMO3IEKTPOHHBIX cpencTB” U 210202 “TIpoexkTupoBaHUE U TEXHOJIOTHS MIIEK-
TPOHHO-BBIYMCIUTENBHBIX cpecTB” HanpasieHus 210200 “IIpoekrupoBanue
U TeXHOJIOTUs 3MeKTpoHHBIX cpenctB” / B.JO. Cyxononsckuit, 2010. -VIII, 472

c.
JononHuTtenbHas auTeparypa
1 Tutue, Ynepux. [lomynpoBonHukoBas cxeMoTexHuka [Tekct] : B 2 T. : mep. ¢ 30
HeM. -(CxemotexHuka). T. 2, 2008. -941 c.
2 [TomynpoBogHUKOBAsI CXeMOTEXHHKA [ TEKCT] : METO/. yKa3aHUs K IPAKT. 3aHs- 59

tusim / Cankr-IlerepOyprekuil rocyiapCTBEHHBINH AIEKTPOTEXHUYECKUN YHU-
BepcuteT uM. B.U. Ynesanosa (Jlenuna) "JIDTHU™, 2006. -26 c.

3 Xoposut I1. UckycctBo cxemorexuuku [Texct] : B3 1. T. 1 /nep. b. H. Bponus, 102
1993.-412 c. c.

5.2 Tlepeyenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIITUOHHOM ceTH « UH-

TEPHET», HCITOJIb3YEMBIX IIPH OCBOCHHUM TUCIHUILJIMHBI

Ne ni/nt DJIEeKTPOHHBII ajpec

1 Caiit Spectrum-softhttp://www.spectrum-soft.com/index.shtm
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Ne i/ DJIeKTPOHHBIN aapec
2 Caiit Circuitmakerhttps://circuitmaker.com
3 Caiit Texas instrumentshttp://www.ti.com/analog-circuit/analog-design-journal.html
4 Caiit Analog deviceshttps://www.analog.com/ru/index.html
5 Caiit Microchiphttp://www.microchip.com.ru/

5.3 Anpec caiita Kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?id=11346
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https://circuitmaker.com
http://www.ti.com/analog-circuit/analog-design-journal.html
https://www.analog.com/ru/index.html
http://www.microchip.com.ru/
https://vec.etu.ru/moodle/course/view.php?id=11346

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

ﬂﬂﬂ AU CITHUITIINHBI «Cucremsl ABTOMATHU3WPOBAHHOI'O ITPOCKTUPOBAHUSA U KOH-

CTPYHUPOBAHUS MEIUIIMHCKON TEXHUKU» MPEAYCMOTPEHBI CIeAyome (PopMBbI Mpo-

MG)KYTO‘-IHOfI arrecraiuu:. 3K3aMcCH.

9K3aMeH
Onenka Onucanne

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCTIBITHIBAET CEPHE3HBIE TPYAHOCTH
MPY OTBETE HA KJIKOYEBBIE BOMPOCHI TUCIUTIIINHBI

VYIOBIIETBOPUTEITBHO CTyeHT B LI€JIOM OBJAJE]I KypCOM, HO HEKOTOpBIE pa3eiibl
OCBOEHBI Ha YPOBHE OmpeneeHui U GOpMyIUPOBOK TEOPEM

Xopor1o CryneHT oBiajen Kypcom, HO B OTJEIbHBIX BOMPOCAX UCIIBITHI-
BaeT 3aTPYIHCHUS. YMEET peliaTh 3a1auu

O1imyHo CTyaeHT JEMOHCTPUPYET MOJHOE OBIAJIEHUE KYypCOM, CIOCO-
OCH MPUMEHSTDH MMOyYeHHBIC 3HAHUS MPHU PEIICHHH KOHKPET-
HBIX 3a/ad4.
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OcobGeHHoCTH 1O0MyCKA

I[OHYCK K 3K3aMCHY IIPH BBIIIOJHCHHUHU CIACAYIOIINX YCHOBHﬁZ

-[OCEIIAEMOCTh JICKIIMOHHBIX 3aHATUN (HEe MeHee 70% 3aHsITui) U NPAKTUYECKUX

3ansATHM (He MmeHee 80% 3aHsTuil),

-BBITMIOJTHEHUE 2 KOHTPOJIBHBIX PaloT,

-BBITNOJIHEHUE 7 MPAKTUUECKUX 3aIaHUM.

DK3aMeH MPOBOAMUTCS O OueTaMm, B Ousere 3 Bompoca.

6.2 OuneHouHble MaTepHaJIbI /51 IPOBEACHUS TEKYIIEr0o KOHTPOJIS U MpoMe-

)l(yTO‘lHOﬁ arrecranmmm oﬁyqamumxcsl o TMCIOUIIJINHE

Bonpoch! K 3Kk3aMeHy

Ne ni/nt Onucanue

1 OTnuyne cucTeM aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAHUS OT ABTOMATUUYECKUX CUCTEM.

2 Knaccugukarus CAIIP no chepe npumeHeHus.

3 CAIIP nns nmpuMeHeHus B oTpacisix obiero MamuHoctpoeHust (MCAD — Mechanical
CAD)

4 CAIIP mnst paspabotku smektpoHHbIx yerpoiictB ECAD (Electronic CAD)

5 Knaccugukanus CAIIP no neneBoMy Ha3HaYCHHUIO.

6 Knaccugukanus CAIIP no xapakrepy 6a30Boii OACHCTEMBI.

7 Maremaruueckoe obecnieuenne CAIIP

8 Texunueckoe obecneuenue CAIIP.

9 [Iporpammuoe obecrnieuenne CAIIP.

10 Nudopmarnmonnoe obecrieuenue CAIIP.

11 JIuarsuctuueckoe obecneuenne CAITP

12 CAITIP cxeMOTeXHUUYECKOTO MOJCIUPOBAHUS

13 Onumute ABa THNA aHANOroBbix Mojeneit B CAIIP cxemoTexHM4eCKOro MOAEIMPOBAHHUS.

14 [Ipouenypa MoznenrpoBaHusl ANEKTPOHHBIX cxeM B nporpamme PSPICE

15 OyHKIMOHAIBHBIE BO3MOKHOCTH cpenbl PSpice.

16 Mogenu 371€KTPOHHBIX KOMIIOHEHTOB

17 TpaccupoBka neyaTHbIX IUIAT.

18 [Ipumenenne CAIIP npu npoeKTHpOBaHUU U MPOU3BOJCTBE MPOTE3HO-OPTONEANYECKUX
HU3JICTHM.

19 TexHonoruu 6sicTpOro NpoToTUNHpPOBaHUs. [leyaTh METO10M OCIOHHOTO HATIABIICHHUS.

20 [TakeTs! mporpamMm Jj1si MPOEKTUPOBAHUS MEYATHBIX TUIAT PaJAHOAIEKTPOHHBIX CPEJCTB

21 [TakeTs! mporpamMm JAjsi TBEPAOTEIBHOTO MapaMeTPUIECKOr0 MOAECTUPOBAHUS.

22 Kakum o6paszom HacTpaunBaeTcs penakrop Schematic?
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23 Kaxum 06pa3om 3agaercs mar CeTky MpH pelakKTUPOBAHUU IPUHLIUITUAIBHBIX IEKTPU-
YECKHX CXEM U Pa3BOJKE MeYaTHBIX TIaT?

24 Kakum 06pa3zom pazMeniaroTcs Ha paboueM 1mosie OTACIbHBIC JIEMEHTHI U Pa3HbIC CEKITUU
MHUKpPOCXeM?

25 Kaxk npousBonutcs coeiuHeHrEe BBIBOJOB DPD aleKTpUueCKUMU IENIMu?

26 [Iepeuncnure Bce BOBMOXXHBIE BAPUAHTHI, B YEM UX NPEUMYIIECTBA U HEIOCTATKH.

27 OT KaKkuX yCIOBHI 3aBUCUT MOPSAOK MPUCBOCHHSI DIEMEHTAM CXEMbI TO3UIIMOHHBIX 000-
3HAYCHMM ?

28 Kak BpInonHseTcss mpoBepKa CXeMbl Ha OTCYTCTBHE OIIMOOK M UTO SBIISETCS MPU3HAKOM

UX OTCYTCTBUS?

29 KaxoB nopsiiok coxpaneHus pa3paboTaHHOW B CXEMOTEXHUYECKOM PEIAKTOPE MPUHIIH-
MAAJIBHOM cXeMBblI U nepenadu e€ B pegakrop PCB?

30 Kakum 06pa3zom co3mgaeTcsi MHTErpUupoBaHHAs OMOIMOTEKA JIEKTPOHHBIX KOMIIOHEHTOB,
C TIOMOIIBIO KAKUX HHCTPYMEHTOB MOKHO IPOCMOTPETH COACPKUMOE HHTEIPUPOBAHHOM
OMOIMOTEKU M OTPEIAKTHPOBATH €ro?

31 YeM OTINYar0TCS aBTOMAaTHUECKHUE CUCTEMBI IMPOCKTUPOBAHUSA OT aBTOMaTI/I?»I/IpOBaHHLIX?

32 Yro Takoe IevaTHas 1j1aTa 1 KakoBO €€ OCHOBHOE Ha3HAYCHHE? HCpCLII/ICJ'II/ITC OCHOBHBIC
3JIEMEHTHI IIeYaTHOM I1aTbl, OCHOBHBIC BUbI II€CYATHBIX I1JIAT.

dopma OusteTa
MuHuCcTepCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsnosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

HMucunminHa CucreMbl aBTOMATH3MPOBAHHOIO NMPOCKTUPOBAHUA M KOH-

CTPYMPOBAHUS MeAMIUHCKOM TexHUKU BTC

1. Otauume cucrem ABTOMATU3HUPOBAHHOI'O IMPOCKTUPOBAHHA OT aBTOMATU-

YECKUX CUCTEM.
2. IIporpammuoe obecnieuenune CAIIP.

3. CAIIP cxemorexnuueckoro moaenupoBanus MicroCap

YTBEPXIAIO
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3aBenyromuii kageapoi 3.M.IOnnameB

OOpa3ubl 32124 (3a1aHUil) 1JI KOHTPOJIBHBIX (IIPOBEPOYHBIX) PadoT
IIpuMepbI BONIPOCOB KOHTPOJIbHBIX padoT:

Onuniure aBa tvma asajioroBeix Mojeieil B CAIIP cxemorexHnueckoro Moje-

JIMPOBAHUA.
[Ipouenypa monenupoBaHus 3IEKTPOHHBIX cxeM B mporpamme PSPICE
OyHKIIMOHATEHBIE BOBMOXHOCTH cpeibl PSpice.
Mopenu 3IEKTPOHHBIX KOMIIOHEHTOB

TpaccupoBka nevarHeix 1uiar.

[TIpumenenne CAIIP npu npoeKTHPOBAHUY U POU3BOACTBE MIPOTE3HO-OPTONEANUEC

W3CIIUN.

Texnonoruu 6sicTporo npoToTunupoBanus. [leyarb METOAOM MOCIOWHOTO Ha-

IIJ1aBJICHUA.

ITakeTnl mporpamMmm sl IPOCKTUPOBAHUS IICUATHBIX IIAT PAANOIJICKTPOHHBIX

CpPEICTB
[TakeTsl mporpamm it TBEPAOTEIBHOTO MapaMeTPUIECKOTO MOJETHPOBAHUSI.
Kakum o6pazom HacTpauBaeTcs pegakrop Schematic?

KaxuMm o0pa3zoM 3aaercst mar CeTKU Mpyu peAaKTUPOBAHUHU MPUHIIMITHATBHBIX

QJICKTPUICCKHUX CXCM U PAa3BOJKC IICHATHBIX riat?

Kakum O6p330M pasMEIIArOTCA Ha pa60qu ITOJIC OTACJIBHBIC 3JICMCHTHI U pa3-

HBIE CEKLIMM MUKPOCXEM?
Kak npon3BoauTCS COETMHEHUE BBIBOIOB DPD 3EKTPUUECKUMU LEMSMU?

Hepe‘II/ICHI/ITe BCC BO3MOKHBIC BApHWAHTBI, B YCM HUX IMPCHUMYIICCTBA U HCOO-

CTAaTKH.
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Ot Kakux YCJ'IOBI/Iﬁ 3dBUCHUT IOPAAOK ITPUCBOCHHUA 3JICMCHTAM CXCMBbI ITO3UITH-

OHHBIX 0003HAYECHUI?

Kaxk BbInonHsieTcs IIPOBCPKA CXCMbI Ha OTCYTCTBHC OIIMOOK M YTO SBJISICTCS

IPU3HAKOM UX OTCYTCTBHUS?

KaxoB nopsiok coxpaneHus pa3pabOTaHHON B CXEMOTEXHUYECKOM PEAAKTOPE

NPUHLMIUAIBHOW CXEMBI U niepenadn e€ B penakrop PCB?

Kakum o0pa3zoM co3paeTcsi MHTErpupoBaHHas OMOIMOTEKA JIEKTPOHHBIX KOM-
MIOHEHTOB, C TOMOIIbIO KAKMX HTHCTPYMEHTOB MOYKHO ITPOCMOTPETH COAEPKUMOE HH-

TErpUPOBAHHON OMOIHOTEKU U OTPEAAKTUPOBATH €07

YeM oTIIM4Yar0TCsa aBTOMAaTUYECKHUE CUCTEMBI IIPOCKTUPOBAHUA OT aBTOMATHU3H-

POBaHHBIX?

Yto Takoe neyarHas IjiaTa 1 KakoBO €€ OCHOBHOE HazHaueHHE? Hepe‘lI/ICJ'II/ITe

OCHOBHBIE DJIEMEHTHI ITIeUaTHOM IJ1aTbl, OCHOBHBIC BUABI IICYATHBIX ILJIAaT.

Bech KOMIIEKT KOHTPOJIbHO-U3MEPUTEBHBIX MaTePHAIOB ISl TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIMETEHIIMHU (MHAMKATOpa KOMIIETCHIIMN) pa3MEIleH B 3aKPBITOU

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

BBenenune

OTansl IMPOCKTUPOBAHUA

CkBO3HOE IIPOCKTUPOBAHHUC

Ponw MmonenupoBaHus B IPOEKTUPOBAHUU
Bunwr anannsza

[Iporpamma cxeMoTeXHUYECKOTO MojienupoBanust MicroCap

AHanu3 1o NOCTOTHHOMY TOKY

AHanu3 Bo BpEMEHHOM 00J1acTH

XA NN |W[N|—

AHanu3 HEIMHEHHBIX HCKAKCHUH KonrponbHas padota
TennmoBoii ananus
YacTcoTHBIN aHau3
Ananu3 Monte-Kapno
OnTuMu3alms napamMmeTpoB

9 Oranbl KOHCTPYHUPOBAHUS NE€YaTHBIX ILIAT
10 [TapameTpsl Mozenel paHONIEKTPOHHBIX JIEMEHTOB
11 [Tporpamma st mpoekTupoBaHusi newyatHeix miar Circuit
T Maker
bubnnoTexu KOpIycoB U MOCaOYHBIX MECT
13 [IpeoOpa3oBaHye NPUHIMIHUATIBHON CXEMBI B IJIaTy
14 PacnionoxeHue 3JIeKTPOHHBIX KOMIIOHEHTOB Ha MEYaTHOM IIjIa-
15 TE
16 TpaccupoBka neyaTHbIX IUIAT. KoHTpounbHast paGora
3aBepIIarolIye Tarnbl IPOSKTUPOBAHMSI I€YATHBIX IJIAT
[ToaroroBka re4aTrHoM miIaTel K NPOU3BOACTBY
[ToaroroBKa TEXHUYECKOM JOKYMEHTALIMU
3aKIoyeHue
17 AHanu3 o NOCTOSIHHOMY TOKY
18 AHanu3 Bo BpEMEHHOUN 00JIacTH [IpakTHueckas pabora

AHann3 HeTMHEWMHBIX HCKAKSHUH

Temmosoi anamms

YacTOTHEIA aHAJN3

Ananu3 Monte-Kapio

Ontumu3zaius napaMmeTpoB

[IporpamMma nns mpoektupoBanus medarHeix Iuiat Circuit
Maker

bubioTexkn KopIycoB v MOCaA0YHBIX MECT

6.4 Meroanka TeKyumero KOHTpoJs

Ha JICKIIMOHHBbIX 3aHATHUAX

Tekyuuii KOHTPOJIb BKIIOYAET B ce0s1 KOHTPOIIb NocemiaeMocTu (He meHee 80
% 3aHATHUI), U BBIIIOJIHEHNE KOHTPOJIBHBIX padoT, 10 pe3yJbTaraM KOTOPOT'O CTYACHT

IMOJYy4acT JOITYCK Ha 3K3aMCH.
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Kpurepun oneHKH KOHTPOJIbHBIX padoT:

«OTIUYHO» - B KOHTpOJ’IBHOﬁ pa60Te K&)KI[BIfI N3 BOIIPOCOB PACKPBIT ITOJHO-

CTbBIO;

* «XOPOLIOY» - B KOHTPOJIbHOM paboTe KaXIbIi U3 BOIIPOCOB PACKPHIT HE MOJ-

HOCTBIO MJIN CTYACHT HCAOCTATOYHO TOYHO OTBCYACT HA BOIIPOCHI 110 TCMC,

* KyIOBJIETBOPUTEIHLHO» - B KOHTPOJIbHOM paboTe OOJIBIIMHCTBO BOPOCOB UME-
10T CYIIIECTBEHHbBIC OIUOKH, CTY/ICHT HE OPUEHTUPYETCS B HEW U HEBEPHO OTBEYACT

Ha BOIIPOCHI I10 TCMC, oo OAIWH U3 BOIIPOCOB OTBCYCH HCIIOJIHOCTLIO,

* HEYIOBJIETBOPUTEIBHO» - B KOHTPOJIBHOU paboTe OOJBIIMHCTBO OTBETOB
Ha BONPOCHI OTCYTCTBYIOT, MJIM UX COJIEPKAHUE HE COOTBETCTBYET TEME 3aIaHHOTO

BOIIpOCA.
HA NMPAKTHYECKUX (CEMUHAPCKUX) 3AHATHAX

Tekymuii KOHTPOJIb BKIIOYAET B c€0s1 KOHTPOIIb MoceniaeMocTu (He meHee 80

0 3aHITHUHN), II JbTaTaM KOT T'0 CTYACHT IIOJIYYAaCT AOIIYCK Ha 5K3aMCH.
% 3a , 110 PE3 ara OTOPOIO C v (0) ac OITyC a OK3aM¢

B xome mpoBeneHNsT CEeMUHAPCKUX M MPAKTHUECKUX 3aHATUH 11eJeco00pa3Ho
MPUBJICUCHUE CTYJICHTOB K KaK MOXKHO 0oJjiee aKTUBHOMY YUYaCTHUIO B JIUCKYCCHSIX,
pelIeHnu 3a1a4, 00CyXACHUAX U T. 1. IIpu 5TOM aKTHBHOCTbH CTYJACHTOB TaK)Ke MO-
YKET YUUTHIBATHCS MPENojaBaresieM, Kak OuH U3 CIIOCOOOB TEKYIIEro KOHTPOJIS Ha

IMPAKTUYCCKUX 3aHATHUAX.

Brinonnenue 7 npakTu4eckux pador (3agaHmii), MOArOTOBIEHHOTO Opura-
J0¥ B KonnuecTBe 2-4 4enoBek, 0hOopMIICHHOTO B BUJIe | TOSICHUTEIBHOM 3aIUCKH
Ha Opurany, olleHKa 3a KOTOPBIH MO YEThIpeX OaNIbHOM IIKaJie BHICTABISETCS KaXK10-

MY CTYACHTY HHAWBUAYAJIBbHO B XO/JC 3allIUTHI ITPOCKTA I10 CJICAYIOIIUM KPUTCPUAM:

* KOTJIMYHO» - B MOSICHUTEIILHOM 3aIIMCKE BOIIPOC PACKpPBIT ITOJIHOCTBIO, CTY-
ACHT OTBCYACT HA BOIIPOCEHI 11O TCMC IIPOCKTA, OPHUCHTUPYCTCA BO BCCX pa3aCiiax I10-

SICHUTCJIbHOM 3aIIMCKU;
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¢ «XOopoumio» - B MOSICHUTEIbHOM 3aITHMCKE BOIIPOC PACKPBIT HC ITOJIHOCTBIO NJIN

CTYACHT HCAOCTATOYHO TOYHO OTBCYACT HA BOIIPOCHI 11O TCMC ITPOCKTA,

* KYOBJIETBOPUTEIBHO» - B IOSICHUTEIIBHON 3aIIMCKE UMEIOTCS CYILIECTBEHHBIE
OLIMOKHU, CTYACHT HE OPUEHTUPYETCS B HEM M HEBEPHO OTBEYAET HA BOMPOCHI 110 TEME

IPOEKTa;

¢ KHCYHOBJIICTBOPHUTCIILHO» - ITOACHUTCIIbHAS 3alIMCKAa OTCYTCTBYCT, MJIN €C CO-
ACPKAHNUC HC COOTBCTCTBYCT 3asiBJICHHOM TEMC, CTYACHT HC MOKCT OTBCTHUTHL Ha BO-

IIPOCHI IO TEME MPOEKTA.
CaMOCTOSATEIbHOI padoThI CTYIEHTOB

KoHTpoas caMocTosTENbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-
OHHBIX, JTJA0OPATOPHBIX U MPAKTHYECKUX 3aHATHSAX CTYJACHTOB MO METOAUKAM, OIH-

CAaHHBIM BBIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

JlaGopatopHbie pabo-
THI

JlaGopatopus

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmnuecTtBo  mocagouHbIX
MECT — B COOTBETCTBHUH
C  KOHTHUHICHTOM, KOM-
IOBIOTEPHl C JOCTYIOM B
ceTb VMIHTEpHEeT C yCTaHOB-
JeHHBIM  NPOrPaMMHBIM
obecrnieyeHuem,  pabouee
MECTO IIpernoiaBaTeis,
nmpoekrTop, 3kpas, IIK,
MapKepHasi 10CKa.

1)Windows 7
Pro-fessional wu
BBIIIIE,

2)Microsoft
Office 2016 wu
BBIIIIE,

3)MicroCap 12
4) Circuitmaker

CamocrosiTenbHas pa-
oora

I[Tomemienue s ca-
MOCTOSATENILHON pabo-
Ta

OcHaIlleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Wu-
TEpHET» U obecrneyeHueM
J0oCTyna B DJIEKTPOH-
HYIO UH(POPMALMOHHO-
0o0pa3oBarenbHyl0  Cpeay
VHUBEPCUTETA.

1) Windows XP
U BBILIIE;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 | 31.08.2020 | PITJ akrty- | Ne 10 o 31.08.2020 r. 10.0.bo6por3
anbHa
2 | 19.05.2021 | PIIJ axty- | Ne 8 oT 19.05.2021 1. }0.0.bo6poB3
anbHa
3 ]18.05.2022 | PIIJ axkty- | Ne 8 ot 18.05.2022 1. }0.0.bo6posd
anbHa
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