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ABTOMATH3ALUH TeXHOJIOTHYECKHX MPOLECCOB H MPOU3BO/ACTB



1. KOMIIETEHIIMN OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUATIJTHHBI

(MOZYJIST)

MK-2: Cnoco6HOCTb y4acTBOBaThb B pa3paboTke (Ha OCHOBe AEeNCTBYHOLMX CTaHAAPTOB U ApYyromn
HOPMaTMBHOMN AOKYMeHTaLuM) NPOEeKTHON U paboyer TEXHUYECKOMN JOKYMEHTauum B obnactu
aBTOMaTU3auuM TeXHONIOrMYEeCKMX NPOoLIeCCOB U NPOU3BOACTB

WIMK-2.1: 3HaeT TpeboBaHUsA HopMaTUBHOWM JOKyMeHTaumm k ACY TI1

UIMK-2.2: YmeeT paspabatbiBaTb pasaernsl npoekTta B yactn ACY TTI1

B pe3ynbTaTe 0CBOEHUSI AMCUMIIMHBI (MOAYJIA) 00Y4AIOIIUIACS 10JIKEH

1.1

3HaTh:

1.1.1

TIOHATUA HAJIC)KHOCTH, 6630TK33HOCTI/I, PEMOHTONPHUTIOAHOCTHU, OOJTOBCYHOCTH, COXpaHﬂeMOﬁ TEXHUYCCKUX 3JICMCHTOB U
CHUCTEM; MCTOAbI TMarHOCTUPOBAHUA TCXHUYCCKNUX U IMTPOTrPAMMHBIX CUCTEM, XapaKTCPUCTUKU CHy‘IElﬁHLIX BCJINYHH,
BKJTIOYasd 3aKOHBI pacupeACICHUA MPUMEHUTECIIBHO K 3aJa4aM HaJCKHOCTU; COOTBETCTBYIOIIUE (byHKIII/IOHaJ'ILHI)Ie u
YHCJIOBBIC MOKA3aTCIN COCTABIAONIUX HAACKHOCTU; XapaKTCPUCTHUKHU U MapaMETPbl TCXHOJIOTHYCCKUX ITPOLECCOB,
O60py210BaHI/I$I, Cp€ACTB U CUCTEM aBTOMATU3ANU U YIIPABJICHHS,; BUABI U IIPUYUHBI ITOSBJIICHUA 6pa1<a OPOAYKIIHU,
METOABI TPOBECACHUA TUATHOCTUKHU U HCTIBITAHUN TEXHOJOTHUYCCKHX TIPOIICCCOB, o6opy11013aH1/1;1, CpE€ACTB 1 CUCTEM
aBTOMAaTU3alluu U yIIpaBJICHUS

1.2

YMmerhb:

1.2.1

MIPUMEHSTh METOJIbI MH)KEHEPHBIX PACYETOB HAICKHOCTH TEXHUIECKHUX DJIIEMEHTOB U aBTOMAaTH3UPOBAHHBIX CHUCTEM;
JIMarHOCTHPOBATH [TOKA3aTeIH HAJICKHOCTH JIOKATBHBIX TEXHMYECKUX CHCTEM; CTPOUTH JIOTHYESCKUE MOJICIH pacyeTa
HaJIS)KHOCTH aIllapaTHOTO U MIPOrPaMMHOT0 00ecIIedeHHsT aBTOMaTU3UPOBAHHBIX CHCTEM 00paboTKH HH(pOpMauy U
YIpaBIeHUs MPOrPaMMHBIM 00€CTICICHUEM; aHATN3UPOBATh TIOKA3aTeNId HAJISKHOCTH aBTOMATU3UPOBAHHBIX CHCTEM,
ONEePaTUBHOTO MepCcoHala, MPOTPAaMMHOT0 00eCTIeYeHHs; Y1aCTBOBATh B OpraHU3aluy TUAarHOCTHKH TEXHOJIOTHYECKHX
MIPOLIECCOB, 00OPYJOBaHMUS, CPEACTB ¥ CUCTEM aBTOMATH3ALWH U YIPABJICHU, pa3pabaTeiBaTh MEPONIPHATHS 10
YCTpaHEHUIO Opaka MPOIYKIHH; BBITOIHITE PA0OTHI 110 MPOBEACHUIO TUATHOCTHUKU W UCTIBITAHUA TEXHOJIOTMISCKHX
MIPOIIECCOB, 00OPYIOBaHMS, CPEACTB H CHCTEM aBTOMATU3AIUH U YIIPABICHUS

2. CTPYKTYPA U COAEP)KXAHUME NJUCHUILIJIUHBI (MOAY JIS)

Kon HaumeHnoBanue pa3eioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Paznen 1. OcHOBHBIE 32]a4H TEOPUH HAIEKHOCTH 0
1.1 Krnaccudukaius o0CHOBHBIX TEPMHHOB TEOPUU 6 2 0
Ha/ie)KHOCTU. OCHOBHBIE TEPMHHBI U ONIPEAEICHHS
TEOPUH HaJISKHOCTH: Ha/IS)KHOCTB; CHCTEMa M JIEMEHT B
TEOPUH HaJIe)KHOCTH; BOCCTAHABIMBAaEMbIE U HE
BOCCTaHAB/IMBaeMble OOBEKTHI; OTKa3; HHTEHCUBHOCTh
otka3oB. Knaccudukarms otkazos. /Jlex/
1.2 OCHOBHBIE 3aKOHBI PACHIPEIEICHUS CIIyYailHbIX BEIUYUH, 6 1 0
WX OTpeensonye napamerpsl /Jlex/
1.3 OCHOBHBIC MTOHATHUS U OIPEACICHHS TEOPUU HANEKHOCTH. 6 1 0
INokazaTenu HaZEeKHOCTH aBTOMaTU3UPOBAHHBIX
CHCTEM
/Cp/
Kon HaunmeHoBaHue pa3/ieJioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 2. MaTtemaTuyeckuii annapar, npuMeHsieMblii 0
B TE€OPHH HA/IE)KHOCTH: OCHOBHbIE MOHATHS T€OPUHU
BEePOSITHOCTell U MaTeMATHYeCKOI CTATHCTHUKH
2.1 HccnenoBanue 3aKkOHOB paclpeeIeHus 6 2 0
JKCTIEPUMEHTAIbHBIX JaHHBIX: pa3OHeHue
9KCTIEPUMEHTAIBHBIX JaHHBIX Ha KJIACCHI, IIOCTPOCHHE
THECTOTPaMM U MOJIUTOHOB /JIex/
2.2 Pacuer nokazaTeneil Hale:KHOCTU HEBOCCTAHABIMBAEMbBIX 6 3 3
obonextoB /IIp/
2.3 CaMoCTOsATENBHOE U3yUYEeHUE MaTEPHUAJIOB JICKIIUH, 6 2 0
MOJITOTOBKA OTYETOB I10 MpakTHiIeckoit padbore /Cp/
Kon HaumeHoBaHue pa3eioB M TeM /BUJ 3aHATUS/ Cemectp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATHS / Kype 4acoB
Paznen 3. Kinaccudukanus oCHOBHBIX NOKa3aTeJiei, 0
HaJ1eKHOCTh TeXHUYECKHX 00bEeKTOB




3.1

IToka3zaTenn 6€30TKa3HOCTH: BEPOSTHOCTH O€30TKa3HOM
pabOTHI U BEPOSITHOCTh OTKa3a AJIsl HApaOOTKH t; CpeHsIs
HapaboTKa JI0 0TKa3a HETIOCPEACTBECHHO IO BEIOOPOYHBIM
3HAYCHUSIM H METOJIOM MPe00pa3oBaHUs Pe3yIbTaTOB
HaOIOACHUS B CTATUCTUYECKUH psfd. /Jlek/

32

Pacuer nokazareneii HaAEKHOCTH BOCCTaHABIMBAECMbBIX
oonektoB /TIp/

33

[oxazaTenn JOMTOBEYHOCTH M PEMOHTOIIPHTOTHOCTH:
CpeIHHl pecypc, GU3NIECKUI CPOK CITYKOBI O0BEKTa,;
cpeiHee BpeMs BOCCTaHOBJIEHUS paboTOCIIOCOOHOTO
COCTOSIHUS, KO3(DMUITUEHT TOTOBHOCTH, KO3 PHUIIUEHT
HCTIONB30BaHMsA, Kod(¢unuenT npocros. Ilokazatenn
COXPAHSEMOCTH M KOMILUICKCHBIE [I0Ka3aTey,
XapaKTepU3YIOIINE HAIS)KHOCTh TEXHHUCCKUX
o0bekToB /Jlex/

34

Pacyer HaJIe)KHOCTH OOBEKTOB C IPUMEHEHUEM
mapamMeTpruecKkoi Mmogenu Hagexuocta /Cp/

Kon
3aHATHS

HaumeHoBaHue pa3aesioB U TEM /Bl/IlI 3aHATHS/

Cemectp
/ Kype

Yacos

Ip.moar.
4acoB

IIpumeyanue

Paznen 4. OcHOBBI METO/IOB pacueTa U aHAJIU3A
CTPYKTYPHOMH HA/1€KHOCTH CJI0KHBIX TEXHHYECKUX
cucTemM

4.1

OCHOBBI METOJIOB PacieTa ¥ aHajK3a CTPYKTypPHOI
HaJIe)KHOCTH CJIOXKHBIX TEXHUYECKUX CHCTEM.
OnTuMalbHBIE TPOLIEAYPHI TOUCKA OTKA30B B CIIOKHBIX
TEXHUYECKUX cucTeMax /JIex/

4.2

Cocrasnenue rpada cocrosaus oosexra /I1p/

43

Crioco6n1 00ecnieuenus Hagexxuoctn. OcoOOEHHOCTH
ABTOMATU3UPOBAHHBIX CUCTEM IIPH PacyeTax HaleKHOCTU
/Cp/

Kon
3aHATHS

HaumeHnoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeuyanue

Pazges 5. Meroa npoBepky runore3 0 pacnpeaejieHnu
JIKCNEPUMEHTAJBHBIX JAHHBIX M0 CPeTHEMY
a0COJIOTHOMY OTKJIOHEHHIO

5.1

MeTon IPOBEPKH THIIOTE3 O paCTIpeICTICHUH
SKCIIEPUMEHTAIBHBIX JaHHBIX 110 Pa3Maxy
BapbupoBanus /JIex/

52

MeTtox IPOBEPKH 'MIIOTE3 O PACTIPEACICHUH
9KCTIEPUMEHTAIBHBIX JaHHBIX 110 TIOKA3aTeIsIM
aCHMMETPHH U dKcuecca. MeTos MpOoBEpKH TUIIOTE3 O
pacrpeneeHUH SKCIIEPUMEHTAIbHBIX JJaHHBIX 110
kputeputo [TupcoHa. Merox npoBepKu rUIOTE3 O
pacIpeielleHiH 3KCIIePUMEHTATIBHBIX JAHHBIX 110
xpurtepuro Komvoroposa-CmupHoBa /JIex/

53

Pacuer nmokazareneii HaAE)KHOCTH BOCCTaHABIMBAECMbBIX
obonektoB /IIp/

5.4

Pacyer nokasareneit HaeKHOCTH He
BOCCTaHABIMBAEMOTO OOBEKTA IIPH M3BECTHOM 3aKOHE
pacmpeneneHus BpeMeHu 0e30TkazHoii pabotsl /IIp/

5.5

Brinonnenue oT4eToB Mo mpakTuueckum padoram /Cp/

6

Kon
3aHATHS

HaumeHoBaHue pa3aesioB U TEM /Bl/lll 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Paznen 6. OcHoBHBIE (haKTOPBI, BIUSIONIHE HA
HAe’KHOCTh 00 bEKTOB KeJIe3HOT0POKHOI0
TpaHCIoOpTA.

6.1

OCHOBHbIE MIPUHIIHITBI YIIPABICHUS HATEKHOCTHIO
00BEKTOB Ha dTaIlax CO3JaHUs U MCIOIb30Banus. [1ytn
COBEPIICHCTBOBAHHUS CHCTEMBI YIIPABIICHHS
HaZeKHOCTRI0. /JIex/

6.2

Pacuer ctpykTypHO#l HagexHOCTH cucteM. /IIp/

6.3

IMaccuBHOe U akTHBHOE pe3epBupoBanue /IIp/

6.4

BrimonHeHne 0T4eToB Mo MpakTudeckum padoram /Cp/




Koxn HanmeHoBaHue pa3/ieJioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHS / Kype 4acoB
Paznen 7. Texanueckasi JTHATHOCTUKA YCTPONCTB 0
3JIeKTPOCHA0KEeHU
7.1 JlmarHocTrKa, OCHOBHBIC ITOHATHS W onpeneneHus /Jlex/ 6 2 0
7.2 CaMocTosATeTbHOE U3yUCHHUE MaTepUAIIOB JICKIIHHU, padoTa 6 2 0
C JOMOJNHUTENbHOI nutepatypoit /Cp/
Kopn HaumeHnoBanue pa3jiesioB U TeM /BUJ 3aHATHUSI/ Cemectp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATHSA / Kypce 4acoB
Pazgen 8. Cioco0bI IPpOrHO3MPOBAHUSA COCTOSTHUS 0
YCTPOICTB 3/1eKTPOCHAOKEHU S
8.1 TexHndeckas AMaTHOCTHKA U IPOTHO3UpoBaHue /JIex/ 6 2 0
8.2 IIporHo3upoBaHue COCTOSHUS OOBEKTA 6 2 2
anektposHepretuku /Ip/
8.3 CaMocTosATeNnpHOE U3yUYeHHE MaTepUalloB JIEKIUU, paboTa 6 2 0
C IONOJNHUTENbHOH nuTepatypoil. TecTupoBaHue o TemMe
pasnena /Cp/
Kon HaumeHoBaHue pa3eioB U TeM /BU] 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 9. [loBbilieHne HA/IEIKHOCTH YCTPOiiCTB 0
3J1eKTPOCHA0KCHHS HA OCHOBE NIPOBEACHHSA
JAUATHOCTUYECKHUX MCIBITAHMIA
9.1 CBs3b TEXHUUECKOW AUArHOCTUKU C HAIEKHOCTBIO U 6 2 0
KayecTBOM nponykiuu /Jlex/
9.2 Ouenka kavyecTBa npoaykuuu /IIp/ 6 2 2
93 CaMocTosATeNNbHOE U3yUYeHHE MaTepUalloB JIEKIUU, padoTa 6 2 0
C IONOJNHUTENBHOH nuTepatypoil. TecTupoBaHue o Teme
pasnena /Cp/
Koxn HaumeHoBaHue pa3ieioB U TeM /BHJ 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 10. CocraBjienue MoeJsieil Ha OCHOBe 0
TECTOBOI0 THATHOCTHPOBAHHS YCTPOICTB
3JIEKTPOCHA0KEHU S
10.1 TecToBoe nquarHocTHpoBaHue 00bEKTOB /JIek/ 6 2 0
10.2 Cocrapnenue Tabaunsl GyHKIMH HeuctipasHocteit /IIp/ 6 2 2
10.3 BrmonHenune ot4yera 1mo npakTudeckomy 3aHsatuio /Cp/ 6 2 0
Koxn HaumeHoBaHue pa3eioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Pa3nen 11. CocraBienue Mojaeseii Ha OCHOBe 0
(GYHKIMOHAJIBLHOIO ITMATHOCTUPOBAHHUS YCTPOHCTB
3JIEKTPOCHAOKEHU S
11.1 OyHKINOHATFHOE AUATHOCTHPOBAHNE 00BEKTOB 6 1 0
9JIEKTPOCHA0KEHHS KeNe3HbIX Jopor /Jlek/
11.2 W3ydenue MaTepuaia Jekuuy, pabota ¢ JOMOTHUTEIbHON 6 2 0
nutepatypoit /Cp/
Kon HaumeHoBaHue pa3esioB M TeM /BUI 3aHATHUS/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanune
3aHATUSA / Kypc 4acoB
Pazgen 12. MaTemaTnuyeckoe MoaeJMPOBaHME NPU 0
(pYHKIHOHAJIBHOM JHATHOCTHPOBAHHH AHAJIOTOBBIX
00beKTOB
12.1 CratucTiyeckrne METOIBI IpH (POPMUPOBAHUN 6 2 0
MaTeMaTHdecknux Moxeneit /JIex/
12.2 Merton baiteca /IIp/ 6 2 2
12.3 Merton baiteca /Cp/ 6 1 0
Koxn HaumeHoBaHue pa3eioB U TeM /BHJ 3aHATUS/ Cemectp | Yacos | Ilp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 13. DHTpONUSA cCHCTEMBI 0
13.1 WHdopManmoHHast SHTPOMUSU HEOIPEISIICHHOCTb 6 1 0
cocTostHusS o0bekTa /JIex/
13.2 Meron muaIMaBEHOTO pricka /IIp/ 6 2 2
13.3 Merto/ o35IeMeHTHBIX MPOBEPOK. MeTo T TPYIITOBBIX 6 2 2

mposepok /TIp/




13.4 IMoaroroBka oT4yeTa Mo MpaxkTUUecKomy 3aHsaTuo /Cp/ 6 1 0

13.5 Koncynsranus no auctmruinae /Konc/ 6 2 0

3.0HIEHKA KAYECTBA PEAJIN3AIIUN JUCHUIIJIMHBI (MOAYJIST)

3.1. Texkyuii KOHTPO.JIb

@DopMBbI 1 BUIIbI TEKYIIET0 KOHTPOJIS IO JUCUMIUIMHE, BU/BI 3aJaHUH, KPUTEPUH UX OLICHUBAHUS, pacipeieseHie 6aioB 1o BUaam
Tekymero kouTpouist B BPC (mpu ncnons3oBaHnm) pa3padbaThIBaroTCs MPENOAABATENEM AUCIUIUINHEL C yIETOM €€ CHelU(UKY 1
JIOBOJISITCS IO CBEACHUS O0YHYAIOIIUXCS Ha IEPBOM yUeOHOM 3aHATHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISETCS IPEoaBaTeeM AUCUUILINHBI B pAMKaX KOHTaKTHOM paboThl 1
CaMOCTOATENBHOM paboThl 00yUaIOMMXCH.

Bo03MOHEBI pa3nigHbie (OPMBI IPOBEICHHS TEKYIIIEH aTTeCTAIlNN: YCTHBIM OTBET, MICEMEHHBII OTBET, KOMITBIOTEPHOE
TECTHPOBAHNUE, BHITIOJIHECHNE IPAKTHIECKOTO 3aJaHKs B MJIEKTPOHHON HH(POPMAMOHHO-00pa3oBaTensHOH cpene (QUOC).

st pukcupoBaHus pe3yibTaToB TEKYLIEro KOHTPOIIS MOXKeT ucnonb3oBathes DMOC.

3.2. lIpomMe:xyTOUHAsSI aTTECTAIUS

IIpomexyToUyHast aTTECTAIMS IO TUCHUILIMHE IPOBOIUTCS C HCIOIb30BAHUEM BOIIPOCOB M 33JaHHUI M3 KOMIUICKTA OLCHOYHBIX
Matepuanos (KOM) no nucuurmse.
Ornenka c()OpMHPOBAHHOCTH KOMITETCHIIUH (YaCTH KOMITETEHIINH ) OCYIIECTBISIETCS] HA OCHOBE OICHKH:

O 3HAHUEBBIX PE3yJbTaTOB — MPOBEPSIOTCA Yepe3 TECTOBBIE 3aaHHs C BBIOOPOM OMHOTO MM HECKONBKUX IPABUIBHBIX
OTBETOB, a TAKIKE YEPE3 YCTHBIN MM MUCbMEHHBIN OTBET Ha TEOPETUYECKUE BOIIPOCHL;
O YMEHHH W BIIaJICHUN — MPOBEPSIOTCS Yepe3 BBIIIOJIIHEHNE MPAKTHIECKUX, Ta00paTOPHBIX WM MPOSKTHBIX 3aJaHui, a

TaroKe Yepe3 pelIeHne THIOBBIX Ipo(ecCHOHaNBHbIX 3a1ad.
Kpurepuu onieHuBaHUS TEOPETUIECKUX BOIIPOCOB U TECTOBBIX 3aJaHUIL:

O «oTu4HOo» — 90—-100% npaBUIIBHBIX OTBETOB;

O «xopouo» — 76-89% npaBUIILHBIX OTBETOB;

O «yZROBIETBOPUTENbHO» — 60—75% MpaBUIBHBIX OTBETOB;

O «HEYIOBIIETBOPUTENBHO» — MeHee 60% MpaBUNBHBIX OTBETOB;

O «3auTeHo» — 60—100% npaBUIBHBIX OTBETOB;

O «He3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

Kputepun onieHMBaHUS MPaKTHYECKHUX (MIPAKTUKO-OPUEHTUPOBAHHBIX) 3aJaHUH:

O «OTJIINYHO» — 3a/IaHUE BBINOJIHEHO IOJHOCTBIO, O€3 OIMOOK U HEOYETOB; MPOJAEMOHCTPUPOBAHO CBOOOAHOE BIIaJICHUE
MaTepuaIoM, yMEHHE IPUMEHSTh 3HAHUS B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYalNsX;

O «XOPOILO» — 3a/laHKe BBIOTHEHO MOTHOCTBIO, JOMYIICHBI He Oolee OHONW Herpy0oil OMMOKM MM OJHOTO-ABYX
HEI0YETOB;

O «YZIOBJICTBOPUTEIBHO)» — 3aJJaHNE BBHIIIONHCHO HE MEHee 4eM Ha 2/3; MOmyIeHs! oJHa Tpy0as nim JIBe-TpH HerpyObie
OIMOKH, HO 00II1ast IOTHKa PeIIeHUS COXPaHEHa;

O «HEY/IOBJICTBOPUTEJILHO» — 33/IaHHE BBIIIOJHEHO MEHEE YeM Ha 2/3; JOIyIeHbl IpyOble OLIMOKHU, CBUICTENILCTBYIOLINE O
HETIOHUMAaHHUU CYTH 3aJaHHs I OTCYTCTBUH HEOOXOIUMBIX YMEHHUI;

O «3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

O «He3auTeHO» — MeHee 60% MpPaBHIBHBIX OTBETOB.

OO01111E TOT0KEHUS

Bo03MOoHEI pa3nigHbie (OPMBI IPOBEICHHS IIPOMEKYTOUHOH aTTECTallnH: YCTHBIH OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBAHNUE, BHITIOJIHEHNE IPAKTHIECKOTO 3aJaHKs B MJIEKTPOHHON HH(POPMAMOHHO-00pa3oBaTensHOH cpene (DUOC).
Kaxpiit 00y4aromumiics HonyyaeT YHUKaIbHBII BapHaHT 3aaHuii, cQOPMHUPOBAHHBII U3 KOMILJICKTa OLICHOYHBIX MaTEPHAJIOB.
HroroBast onieHKa BEICTABIISIETCS ¢ YUETOM KaK TEKYIIETO KOHTPOJIA (IPH HAJINYUH), TaK U PE3yJIbTaTOB IIPOMEKYTOUHON
aTTEeCTalUH.

KomrnekTs! 0IleHOYHBIX MaTepHaoB pa3padaTeiBaloTcs Ha Kadeape u cooTBeTcTBYIOT TpeboBanusM OI'OC BO, conepxanuio
paboueii mporpaMMbl ¥ HHAUKATOPaM KOMIETCHINI B 4acTH, (POPMHUPYEMOH B paMKaxX AUCLUIIINHEL

4. YHEBHO-METOJINYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIA)

4.1. Pexomenayemasi JuTeparypa

4.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTABUTEIH 3arnaBue U3narenbcTBO, TOA On.aapec
JI1.1 |Kysneuos A. C., MHorosTanHblil aHaJIN3 apXUTEKTYPHOMI Kpacnosipck: https://biblioclub.ru/in
Yennos C. B., [lapeB | HaAe)KHOCTH U CUHTE3 OTKa30yCTOMYMBOIO Cubupckuii dex.php?
P. IO. MPOTPaMMHOTO 00€CTIeUeHHS CIIOKHBIX CHCTEM: (enepanbHBIHA page=book&id=36393
MoHorpapus yausepcuter (COY), (3
2013
JI1.2 [Edpemos U. B., HanexHOCTh TEXHHYECKUX CUCTEM U OpeHnoypr: https://biblioclub.ru/in
Paxumosa H. H. TEXHOTEHHBIA PHUCK: yuyeOHOE TTocoOue OpeHnOyprekuii dex.php?
roCyJapCTBEHHBIN page=book&id=25917
yHuBepcutet, 2013 9



https://biblioclub.ru/index.php?page=book&id=363933
https://biblioclub.ru/index.php?page=book&id=259179

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, rox Omn.aapec
JI1.3 [Kapenos B. A., Hane)xHOCTD TOPHBIX MAIIMH U 000PYIOBAHUS: KpacHospck: https://biblioclub.ru/in
Bessepxas E. B., yuebHoe nocodue Cubupckuii dex.php?
YecHokoB B. T. (benepanbHbII page=book&id=36402
yauepcuret (COY), |8
2012
4.1.2. lonoTHUTEJIBLHAS JINTEpaTypa
ABTOpBI, COCTaBUTENH 3arnaBue W3paTenbCcTBO, IO Dn.agpec
JI2.1 | Amnomnonckuii C. M., [HagexxHOCTb 1 3()()eKTUBHOCTE JIEKTPHUECKUX Cankr-IlerepOypr: http://e.lanbook.com/b
Kyxkies 1O. B. arnmnaparoB Jlans, 2011 ooks/element.php?
pll cid=25&pll id=2
034
JI2.2 [Manacgees C. 1., HapnexnocTs TexHuueckux cucreM. Ilpumepst u Cankr-IlerepOypr: https://e.lanbook.com/

Komeiixkun A. H.

3a1a4un

Jlans, 2016

books/element.php?
pll_id=87584

4.2.1 IlepeveHb JIMIIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOTPAMMHOIO0 odecreyeHust

KoMIIIeKT THIICH3HOHHOTO 1 CBO60}IHO PacrpoCcTpaHscMOro MporpaMMHOIO O6€CHC‘IGHI/I$[, B TOM YHCJIC OTCYCCTBCHHOI'O
IIPOU3BOJCTBA, KOTOPbIM obecreuex YHUBEPCUTET:

1. Onepanmonnas cuctema Microsoft Windows (Bepcun, moanepxusaembie TY YI'MK) unu oTedecTBEeHHBIE ONEpallHOHHbIE
crcTeMBI Ha 6a3e Linux, cooTBeTCTBYIOMME TpeOOBAaHISIM HH(POPMAIIMOHHOH 0€30IacCHOCTH M TOAICPKIUBaeMble HHQPACTPYKTY PO
YHHUBEpPCHTETA.
2. AntuBupyc Kacnepckoro (JIMIIeH3UpOBaHHOE aHTUBUPYCHOE peleHue, npumenseMoe B UT-uHppacTpyKType YHUBEPCUTETA).
3. Cpencta ceTeBoii Oe3omacHoCTH U GprbTparmn Tpaduka SkyDNS.
4. Oducnoe mporpammHoe obecrieuerne cemerictsa Microsoft mmi coBmecTumslit oducHsIi maket («P7-Oducy», OnlyOffice,
LibreOffice), obecnieunBaromuii paboTy ¢ TEKCTOBBIMU TOKYMEHTaMH, SJIEKTPOHHBIMU TaOIUIAMU, IPE3CHTALMAMHU 1 Oa30BBIMU
(dopmaTamu oOMeHa.
5. Bpaysepsl u cpenctsa goctyna k Bed-pecypcam (Sunmexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboty ¢ DMOC, 6ubanoTeuHsIME U 00pa30BaTEIBHBIMI OHJIANH-TIIAT(HOPMAaMH, C YCTAHOBICHHBIMU

cepruduxkaramu Munlludper PO.

6. CpencTBa paboThI C apxuBaMu  (HaitoBoi cuctemoit (Harmpumep, 7-Zip, WinRAR wim BcTpoeHHBIE cpelicTBa ONepauoHHON
CUCTEMBI).

7. Cpenctsa mpocmoTpa u 00pabotku PDF-nokymentos Adobe Acrobat Reader, unu Bctpoennsie cpenctsa OC.

8. I'padmueckuii penaxtop Paint.NET wiu ero kpoccmardopmennsie anamoru (GIMP u ap).
9. Texcrossii pexaktop Visual Studio Code mmi coBMECTHMBIE KPOCCIIIATOPMEHHBIE PEIIEHHS C OTKPBITHIM HCXOIHBIM KOJIOM.

4.2.1.1

Yueonsiit komruiekT [10 JIOIIMAH: PLM
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4221

Poccwuiickue xypHaibl B CBOOOHOM JIOCTYIIE Hay4HOU nekTpoHHOK 6ubnunoreka eLIBRARY.RU

4222

CrpaBouHas npasoBas cucteMa Koncymnsrantlinroc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

5.1 O0mas XapaKTepHCTUKA Y4eOHBIX AyIUTOPUIH M HHBIX NOMELICHUI

JucrmmHa (MOIyiTh, IPAKTHKA) PEaIM3yeTCs B YIeOHBIX ayJUTOPHAX JJISI IPOBEACHHS YIEOHBIX 3aHATHI, OCHAIIEHHBIX
000pyIOBaHUEM U TEXHHYECKUMH CPEACTBaMH O0Yy4EHHUS.
Y4eOHble ay TUTOPHUH [T IPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIA YKOMIIEKTOBAaHbI yueOHOI MeOeNblo U TEXHUUECKUMU
CpecTBaMH O0YYEHHS: MYJIbTUMEIHNIHOE 000pYAOBaHUE I MIPEAOCTABICHUS yaeOHOI HHpOpMauK ayIUTOPHH (CTallHOHAPHOE
W TIEPEHOCHOE) U (TP HEOOXOJMMOCTH ) 3BYKOYCHITUBAOIIEe 000pyTOBaHUE (CTAMOHAPHOE WIIN TIEPEHOCHOE).

Y4eOHbIe ayTUTOPUN JUI TIPOBEICHUS IPAKTHUECKUX 3aHIATHUI, B TOM YHCII€ CEMUHAPCKOTO THIIA, IPYIIOBBIX 1 UHAUBUAYaIbHBIX
KOHCYJIbTallii, TEKYIIET0 KOHTPOJISL X TPOMEKYTOUHON aTTeCTal[MN YKOMIUICKTOBaHbI Y4eOHOM MeOeNbIo N TEXHUUECKUMHU
CpeACcTBaMH O0Y4eHHS: MyJIbTUMEINHHOE 000pyAOBaHNE (CTAHOHAPHOE MITH MIEPEHOCHOE) U (TIPH HEOOXOANMOCTH)
3BYKOYCHJINBArOIIee 000pyA0BaHHE (CTAMOHAPHOE MIIH EPEHOCHOE).
[TomemeHue 11 caMOCTOATENBHON pabOThI OCHAIIEHO KOMITBIOTEPHOH TEXHUKOH ¢ BOZMOXKHOCTBIO MOAKITIOUEHHUS K CeTU
"UuTepHer" U oOecrieueHNEeM JI0CTYyTa B IEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeILHYIO CPEy.
AKTyaJIbHBIE CBEJICHUS O HAJIMYNH 000PyIOBaHHBIX yUEOHBIX KaOMHETOB M OOBEKTOB /TS IPOBEACHHS IPAKTUIECKHUX 3aHATUI
MPEeCTABIEHBI B CIIELIATILHOM pa3zeie «CreneHus 00 00pa3oBaTenbHON OpraHu3aum» OQHULHUATLHOTO CaiiTa YHUBEPCUTETA.

5.2 TlepeyeHb cenuaJIu3HPOBAHHBIX AyTUTOPHii, 0OCHAIIIEHHBIX J1a60PaTOPHBLIM 000pY10BaHHEM (3ANOJIHSIETCS TPH

HEe00X0AHMOCTH)
Ayn. Ne Hasnauenne Ocuarenne
JlabopaTopust Pabouee mecTo mpemogaBaTelst B COCTaBE CTON, CTyd, TymM0a, KOMITBIOTED.
412 ABTOMAaTH3UPOBAHHBIX cucreM | [lotonounas moBopoTHas kamepa. JlokymeHT-kaMmepa. 3BykoBas cuctema. 10
VIOpaBICHUS TO3BOJIAET  pemiath | cTeHaoB ¢ koutposuiepamu ACY: Siemens, Schneider Electric, DirectLOGIC,



https://biblioclub.ru/index.php?page=book&id=364028
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2034
https://e.lanbook.com/books/element.php?pl1_id=87584

BECh KOMIUIEKC 3a/ad IOJTOTOBKH
CICLMATKCTOB 10 aBTOMATH3alUH
HETIPCPBIBHBIX TEXHOJIOTHYCCKUX
HPOLIECCOB u HPOH3BOJICTB.
OOyuaromyecss MOTYT BBIIOJHHUTH
BeChb Ha0Op JeWCTBHII, KOTOpEIE
BXOOi4T B 00513aHHOCTD cjiecaps mo

PEMOHTY " 00CITy>KMBaHUIO

noseBoro yposus ACY.

Obyuaromuecs MOTYT

MPOU3BOUTH cOopKy

EKTPUUECKUX cxeMm | OBEH, Mitsubishi n T.1. Kaxnslii cTeHI C ympapisIFOIIMM KOMITBIOTEPOM
MTOAKJIFOUEHUS JATYNKOB u | (aBToMaTH3MpOBaHHBIM pabouum mectoM (APM), maHenpio omeparopa u

o0opymoBaHHA K KOHTpOJLIEpaM, | CIeHaIU3UPOBaHHBIM IIPOrPAMMHBEIM 00€CTIEIEHHEM.
BBICTPauBaTh PA3JIMUYHBIE CXEMBI

CETEBOTO oOMeHa MEXTY
000pyIOBaHUEM, CTPOUTH MOZEIH
peasbHBIX pacmpeieieHHbIX
ACVYTII NIPEeIIPUATHH.
OcymiectBisieTcss  00y4eHHE  CO
CJIO’KHBIM TCXHOJIOTHYCCKUM

mporeccoM ¢ nomompio 3D wm
MaTeMaTHYECKHX  MOJeNeld  Tpex
TEXHOJIOTUUECKUX IIPOLIECCOB
HETPEPHIBHBIX MPOHM3BOJICTB.

VueGHast ayauTopus Ut
MIPOBEICHHUS 3aHATHH | Y4eOHble MecTa, O0OpyJOBaHHBIE OJOYHOM MeEOENbl0 C PacloOKESHHEM
JICKIIMOHHOTO W CEeMHHApCKOro | amdureatpom. Pabouee MecTo mpemojaBaTelisi B COCTaBE CTOMN, CTYJ, TymOa,
THIIA, KYPCOBOTO IMPOEKTHPOBaHHMs | TPUOYHKA, KOMIIBIOTEp  MperojaBaTesiss ¢  JOCTy[IOM B  HHTEpPHET,

300 .
(BBITONTHEHHNST  KYPCOBBIX  paboT), | KHTEpaKTHUBHAS JTOCKA C NMPOEeKTopoM. MoTopu3oBaHHBIH 3KkpaH [loTomouHsie
TPYIIOBBIX W WHAWBHIYAIBHBIX | IOBOPOTHBEIE KaMepsl. [lokymeHT-kamepa. HactompHbIil MuEKpodoH. 3ByKOBas
KOHCYJIbTaIU, TEKyILIero | cucreMa. MapkepHast 1ocka.
KOHTPOJIsl U IPOMEXKYTOUHOI
VYueOHBIe MecTa (CTONBI M CTYNbs). Pabodee MecTo mpernogaBaTelss B COCTaBe
CTOJI, CTyN. ABTOMAaTHU3MPOBaHHEIE paboume MecTa CTyACHTOB M HH)XKECHEpHas
TaGonaropms craniuga Ha Oasze IIK, oOwnemmHennble nokainbHOM cerhio. IIK SUMSUNG
patop S24E650PLi 5-6400/HDD 1TB 128 T6. Kommiekc TEACHTOUCH 3.0 84"
ABTOMATH3UPOBAHHOTO .
UHD. Jlaboparopusiii ctenn Nel: «MccnemoBaHue acHHXPOHHOTO YaCTOTHO-
3NMEKTPONPHBOIA obecrieunBaet .
. perynIupyeMoro SNEKTPOIPUBOAAY. JlabopaTopHsIi CTEH] Ne2:
BBITIOJTHECHHE TpedoBaHMI K .
«HccnenoBaHue CHUHXPOHHOIO 3MEKTponpuBona». Jlaboparopuslit creny Ne3:
OPaKTHIECKOMy  OOYyYeHHI0 IO
«HccnenoBanne CHHXPOHHOTO OSJIEKTPOIPHBOJNA C BJICKTPOJIBHUTATENIeM C
JUCLUIMINHAM, H3y4arolM .
MIOCTOSIHHBIME  MarHuTamm». JlaGopartopusrii crenn Ned: «MccrnemoBanue
HanajgKy u SKCIUTyaTaluIo "
J1204 JNIEKTPONPHUBOAA  MOCTOSHHOrO  Toka». JlaGopatopueiii  crenny — NeS:

AIIEKTPOTIPUBOAOB PabOUUX MAIIuH
U TEXHOJOrHYCCKHUX KOMILICKCOB
COTJIACHO COJEPIKAHHIO OCHOBHBIX
00pa3oBaTeIbHBIX TPOTPaMM IO
BCEM HAIIPABJICHUAM IMOATOTOBKU B
TY VYIMK B cooTBeTcTBUH C
®I'0OC BO

«MccnenoBanue BBICOKOBOJIBTHOTO 3JIEKTpONpUBOa». JlabopaTopHslil cTeHn
Ne6: «HccmenoBanme MeETOOB BHOPAIIMOHHOTO KOHTPOJII M MOHHUTOPHHTA
MamH U obopynoBaHus». Jlaboparopueii creHn Ne7: «MccnenoBaHue
ACHHXPOHHOI'O YaCTOTHO-PEryJIMPYyeMOro 3JeKTponpuBoaa. IIlpumeHeHue».
Jlaboparopusiii crenna: «lllkad mpeoOpasoBareneii yactoTel». JlabopaTopHbIit
crenn:  «MccmemoBaHWMe ~— CHCTEMBI  BOJOCHAOXKEHHS  C  YacTOTHO-
pEryJIMpyeMBbIM  JJIEKTPOIIPUBOJOM  HACOCHOrO  arperara Ha  0Oase
obopymoBanus  Danfoss». Ocmwmnorpapsr RIGOL DS1054Z, Kruemwu
tokoBble UNI-T UT208, Mynstumerpst UNI-T UT71C 1000B 10A TRU.

6. METOJMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHUIIJIMHBI (MOAY JISA)

Metonuyeckue yka3aHus Ul 00Y4arOMIMXCsl 0 OCBOCHUIO UCIIUIIIHHBI

- Uzyuenne pabodeii mporpaMMBI IUCTIATUTHHEL.

- Ob6s3aTenpHas MOATOTOBKA K MPAKTHIECKUM 3aHSITHSIM.

- M3yueHue OCHOBHOM M JIONOJIHUTEIbHOMN JINTEPATYPbl, UHTEPHET-UCTOUHUKOB.
- BeimostHeHHE BCeX BUIOB CaMOCTOSATEIBHOM PabOTHI.

D¢ dexTuBHOE OCBOCHHE AUCHUILTUHBI MPENOIAaraeT PEeryIIpHoOe MOCEUICHNE BCEX BUAOB ayAUTOPHBIX 3aHITUH, BBINIOIHEHNE
TUIaHA CAMOCTOSITENILHOI PabOTHI B IOTHOM 00bEME U ITPOXOXKICHUE aTTECTAlUU B COOTBETCTBHH C KAJIICHIAPHBIM YYCOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTcs 03HaKOMHUTLCS CO CITUCKOM OCHOBHOI U IOMOTHUTENBHOMN IHTepaTypsl. JlocTym K HHPOPMAHOHHBIM
pecypcam OubIHOTEKH U MH)OPMALIMOHHO-CIIPABOYHBIM cUcTeMaM ceTH "MHTepHeT" opraHn30BaH B UNTAJILHOM 3ajie OMOIHMOTEKH
co ctanmoHapHeix [I9BM, 6o ¢ quunoro [I9BM (HoyTOyKa, MTaHIIETHOTO KOMITBIOTEpa UM HHOTO MOOMIIBHOTO YCTPOHCTBA)
MOCPEICTBOM OECTIPOBOAHOTO JOCTYIIA IIPH AKTHBAIIMY WHANBHYIFHOI y4eTHOH 3amicH.




Ionp30BaHne HHPOPMALMOHHBEIMU PECYPCAMH PACIIUPSAET BO3ZMOXKHOCTH OCBOCHHUS TEOPETUIECKOTO Kypca, BBITOIHEHHUS
CaMOCTOSITENbHON pabOTHI.

IMpakTrdeckue 3aHATH BKIIOYAIOT B ce0s1 OCBOCHHE ACHCTBHMN, 00CYXIeHUE POOIIEeM [0 OCHOBHBIM pasjienaM Kypca U
HaIpaBJICHbI

Ha yTrTyOJieHHe U3y4eHHOT0 TEOPETUYECKOT0 MaTepyana 1 Ha IpHoOpeTeHue yMEHUI U HaBBIKOB.

CamocrositenbHas paboTa CTY/ICHTOB BKIIIOYAET OCBOCHUE TEOPETUUECKOTO MaTepHala, IOArOTOBKY K BBIIIOTHEHHIO 3a1aHHI
MIPAKTUYECKUX 3aHATUH, U IOATOTOBKY K aTTECTALMHU.

MeTtoandeckue peKOMEHIALNH 110 OpraHu3alui 00pa3oBaTeIbLHOIO Mpolecca A 00y4eHUs] HHBAIUAOB U JIUL C OTPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBBSI

IIpu HEOOXOMUMOCTH TPOTrpaMMa TUCIUIUINHBI MOXKET OBITh aJalITUPOBAHA JIJISI HHKIFO3UBHOTO O0YYEHUS] HHBAIUIOB U JIHII C
OTrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS C YIETOM OCOOEHHOCTEH UX MCUXO(PHU3NUECKOTO PAa3BUTHSI, MHIUBHUY AJIbHBIX
BO3MOKHOCTEH M HEOOXOUMBIX CIIEIUAIBHBIX YCIOBUN X 00yYEHUS.

[Tpu HaMU4YWU B TPYIIIE CTYICHTOB C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 3JI0OPOBbSI BO3MOKHO UCIIOJIE30BATh a/IalITHBHBIC
TEXHOJIOT'HH.

J1s CTyI€HTOB ¢ OrpaHUYEHHBIM CITYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTUICCKAX MaTePHAJIOB (KapTOUKH, PUCYHKH, MMCHbMEHHOE ONMCAHUE, CXEMBI U T.I1.) KaK
TIOMOIIb JUTSI MOHUMAHUS ¥ PEIICHHs IOCTABJICHHOW 3a]1au;

- HCTIOJIb30BaHUE BUAECOMATEPUAIIOB, KOTOPHIE Aal0T BOZMOXKHOCTD ITOHATH TEMY 3aHSATHS M OCYIIECTBUTH KOMMYHUKATHBHBIC
JICHUCTBUS;

- BBITIOJTHEHHE MTPOCKTHBIX 3a/IaHUH M0 N3y4aeMbIM TEMaM.

JJis CTyI€HTOB ¢ OTpaHUYEHHBIM 3pEHHEM:

- UCTIOJIb30BaHKE (PHIIBEMOB C BO3MOYKHOCTBIO BOCIIPHSATHS HA CIIyX aBaeMOil B HUX HH(OPMAIIMH AT TOCIIEAYIOLIEro ee
00CYXICHUS,

- HCTIOJIb30BaHHUE ayTMOMATEPHAJIOB 110 H3y4aeMbIM TeMaM, UMEIOIIMCs Ha Kadeape;

- UHAMBUYaJIbHOE OOIIEHHE C MperoaaBaTeseM Mo U3y4yaeMOMYy MaTepHuany;

- TBOpPUYECKHUE 3aJ]aHUsI 110 U3y4aeMbIM TEMaM UJIH T10 JINYHOMY JKEJIaHUIO C yUYETOM HHTEPECOB 00y4aeMoro.




