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[Iporokom ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

LensiMu OCBOEHHUS AMCLUUILUIMHBI SIBISIFOTCS M3y4eHHE (U3MUYECKUX 3aKOHOMEPHOCTEH
MIPOLIECCOB, TPOUCXOISIINX PU JBUKEHUN HOCUTENEH 3apsijia B BAKyyMe, I'a3ax, TBEP/bIX TeJax,
Ha TpaHUIAX pasliena cpel M IPHUHILUIIOB MOCTPOCHUS M PabOThI AJIEKTPOHHBIX NPUOOPOB
Pa3IMYHOTO Ha3HAYEHUS, YTO TTO3BOJIMT pa3padaThiBaTh HA X OCHOBE 3JIEKTPOHHBIEC YCTPOMCTRA,
npelHa3HaYeHHbIE U1 KOHTPOJISI U YIPaBICHUS B MPOMBINUICHHOCTH; MOJYYEHHUS CTYACHTaMU
3HAHUW W HABBIKOB CTPYKTYpPHl CPEACTB aBTOMATU3AllMHM, OCHOBHBIX TOHATHUSIX TEOPUHU
ABTOMATUYECKOTO  PETyJIHUpPOBaHMs, aHalIM3a TEXHOJOTMM  paboThl M MPOTEKAHUS
TEMI0(QU3NIECKUX MPOIECCOB PACCMOTPEHBI CHUCTEMBI aBTOMATHYECKOTO PETYIMPOBAHUS U
3aIUTHI PA3TUYHBIX TETNIOIHEPTETUYECKUX YCTAaHOBOK.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HuctumumHa L{udpoBeie TEXHOIOTUM B TEIUIOOHEPTeTHKE BXOAMUT B YacTh y4eOHOTO
wiaHa (GOpMHPYEMYI0 YYacTHHUKaMHM 00pa3oBaTelbHbIX OTHOIIEHHH 00pa3oBaTebHOM
IIPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI TUCITUTUTUH/ IPAKTUK:

dusuka

WNudopmaruka

DJEeKTPOIHEPreTHYECKUE CUCTEMBI U CEeTH

BBenenue B HanpaBieHue

Metposnorust 1 TeII0TeXHUYECKUE U3MEPEHUS

TexHuueckas TepMoIMHAMUKA

I'mpporasonnHamuka

TennorexHNnYeCKU IKCIIEPUMEHT

ITaporenepaTopsl IPOMBILUIEHHBIX IPEAIPUATUN

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yYeHUS TUCIUIUTNH/TIPAKTHK:

ITonroToBka K nporeaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

DHepreTuyecKre CTaHIIMKU IPOMBIIUIEHHBIX TPEAIPUITUN

DHeprocoepekeHre 1 BTOPUUHBIE SHEPTOpPeCypChl

TemoBele 271EKTPUUECKHUE CTAHIIUH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBoeHus aucuumuimHbel (Moayns) «lludpoBbie TexHodOrMH B
TEIUIOIHEPreTUKE)» 00yUaIOMIMNCS TOJKEH 00J1a1aTh CIIEAYIOIMMU KOMIIETCHIIUSAMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXECHUA KOMIIETCHIITNN

[TK-3 CnocoGen k cbopy, 00paboTKe, aHANM3Y U OOOOIICHUIO PE3yIhbTaTOB SKCIIEPUMEHTOB H
HCCIIEAOBAHUI B COOTBETCTBYIONIEH 00JIaCTH 3HAHMI

[1K-3.1 OcymectBiger c6op, 00paboTKy, aHanu3 M 0000IIEHHE pPe3yIbTaTOB
HKCIIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 111 COCTABICHUS MJIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIBHBIX I/ICCJ'IG,ZLOBaHI/Iﬁ n pa3pa60TOK,
MPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHCHHUIO UX PE3YIIbTATOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUILUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

YUCJIC:

— KOHTaKTHas paborta — 57,5 akaj. 4acos:
— ayIuTOpHas — 56 akaj. 4acos;
— BHeayuTopHas — 1,5 akaJi. 4acos;

— caMocTosTenbHas padora — 50,5 aka. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4eT C OUEHKOMN

AynutopHast ) =
o, | KoHTaKTHAA pabora E 3 dopma TEKyIIEero
Paznen/ Tema § (B axaj. uacax) E E‘ Brg . KOHTPOIT Kon
S 3 ©| caMoCTOSTENbHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 [ . | kommereHnuM
O 2 £ padoThI MIPOMEKYTOUHOM
Tlexk. J;ZS. HE:;I‘T- 5 % aTTeCTaluy
1. Pasgen 1. OCHOBHELIE
MOHATUA TEOPUU
ABTOMATHUYECKOI'O
VIIPABJIEHU
CamocrosTenpHas
1.1 ®usuyeckue OCHOBBHI HbopaGoTKa
anektponuku.  CTpykTypa 2 6 Bofl ECOB 13 Koncrnekr nekuuii. TIK-3.1
CpeACTB aBTOMAaTU3ALIUHU. P '
7 npui. 1
1.2 Teopust CamocTosTenpHas
aBTOMATHYECKOTO 2 6 npopadoTKa KOHCIIEKT JIeKIHiL. K31
YIpaBIeHS BOTIPOCOB 4-5,
(perynupoBaHusi). npui. 1
Hroro no pazneny 4 12
2. Pasgen 2. PET'VJIMPYIOIIME
OPT'AHBI
TEIVIOOHEPTETUYECKUX
YCTAHOBOK
CamocTosTenbHas
2.1 OOmee Ha3sHaueHHE mpopaboTka . TIK-3.1,
PEeryIHupyIOIUX OPraHoB. 2 4/4n 6 BOINPOCOB 6-7, Korenexr sexupaii. TIK-3.2
npuit. 1
2.2 CouneHeHnune
PEryIMpYIONIX OpraHoB ¢ CamocrosTenbHas
HUCITOJHUTEIbHBIMHU 2 4/41 6 npopaGotka KoHcrekT neximii. IK-3.1,
BOMpocoB §-9, TIK-3.2
MeXaHU3MaMHu 7 npur, |
pEryasTOpoB.
2.3 PerynupoBanue
MPOU3BOIUTEILHOCTH
TATOYTHEBBIX MaIuH CaMOCTO%Teanaﬂ K31
. npopaboTKa . MK-3.1,
JIpoccenbHble TIOBOPOTHBIC 2 4/21 6 ) Koncnekr nekuuii. 3
3aciOHKH. Perynupytomue Bonpnocy(l); 110 1, [K-3.2
Oprasbl TOILUIMBOIIOAAKOLINX pHL. L.
YCTPOMCTB.
Wroro no pazneny 6 12/104 | 18

3. Pasnen 3.
ABTOMATU3ALTA
KOTEJIbBHOI'O
OBOPYJIOBAHU




CaMocTosTenbpHas

il:]l:[J'IOBOIZ Hzeryfggo?ﬁﬁz 4 4 6 npopadorka Koncnekr nexruii [IK-3.1,
Py BorpocoB 12-13, HHH. TIK-3.2
(pacxojia TOTLTHBA).
npui. 1.
CamocrosTensHas
3.2 ABTOMaTHYECKast boDABOTKA K31
cHUCTEMAa  pPEeryJIMpOBaHUS 2 2 6 pop Koncnekr sexiuii. o)
BOIIPOCOB 14, I1K-3.2
pa3pekeHust B TONKE KOTJa.
npui. 1.
3.3 PerynupoBaHue ypOBHs CamocrosTenbHas
BOJbI B OapabaHe KoOTIa 2 2 35 nmpopadoTKa KOHCIIeKT el IK-3.1,
(perynupoBaHue  MUTAHUS ' BOIPOCOB 15, ’ IK-3.2
KOTJIa BOJIOH). mpud. 1.
3.4 PerynupoBanue
BOJHOTO pexnMa B CamocrosTenbHas
6apabaHHbIX MIapOBBIX 3 yion | 2 npopaboTka KOHCIIEKT JeKIHit IK-3.1,
KOTJIax (perynupoBaHue ’ BOTIPOCOB 16, ’ TIK-3.2
COJIECOAEPKAHUS KOTIIOBOM npui. 1.
BOJBI).
35 Perysuposane CamocrosTenpHas
TEMIIEPATYpPhl EPETPETOTO 3 4 1 npopadorka KoHncnekT nekuuid. MIK-3.1,
BOTIPOCOB 17, TIK-3.2
napa.
npul. 1.
3.6 PerynupoBanue CamocrosTensHas
BO31yXOJyBHBIX CTaHLUHN C npopaboTka . IK-3.1,
LEHTPOOCIKHBIMH 2 2 1 BOTIPOCOB 17, Korcrex nexiyi. TIK-3.2
KOMIIPECCOPaMHU. npui. 1.
3.7 IMoctpoenue
CamocrosrenbHas
(YHKIIMOHATBHBIX cxXem boDABOTKA
ABTOMAaTH3AL[HH 2 1 pbop Koncnekr nexnmii. MK-3.1
Borpocos 18-20,
TETIOTEXHOIOTHIECKUX
mpuil. 1.
MIPOLIECCOB.
HWroro no pazaeny 18 16/1,21 | 20,5
HWroro 3a cemectp 28 28/11,21| 50,5 320
Hroro no aucnumninuae 28 28/11,2 50,5 3a4eT ¢ OLEHKON

u




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlnis perieHus npelycMOTPEHHbBIX BUAOB y4eOHONH pabOThl MPU M3YYEHUU IUCLUIIIMHbBI
«u¢ppoBbie TEXHOJIOTUH B TEIJIOPHEPIeTUKE» B KadyecTBE OOpa30BATEIbHBIX TEXHOJIOTUH
UCIOJB3YIOTCS KAaK TPAaJULUOHHBIE, TaK W MOJIYJbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHHU.
[Tepenaua HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUHM M (POPMHUPOBAHME TNPEICTABICHUHI MO KypCy
IPOMCXOJUT C NPUMEHEHHEM MYJIbTUMEIUNHHOrO0 000pynoBaHuA. JIEKUMOHHBIA MaTepHuan
3aKperuiieTcss Ha Ja0opaTOpHBIX paboTax, TIe MPHUMEHSETCS COBMECTHAs JIEATENIbHOCTh
CTYACHTOB B I'pyIllle, HAIIPaBJIEHHAs Ha pelleHre O0Iel 3aJaun MyTeM CIO0XKEHUs pe3yIbTaToB
UHIUBUAYAIbHOW  paboThl wieHOB Tpynnbl. Jlis pa3BUTHS W COBEPIIEHCTBOBAHUS
KOMMYHHKATUBHBIX CIIOCOOHOCTEH CTYJEHTOB OPIaHU3YIOTCSA NPAKTUUYECKUE 3aHATUS B BHJE
JUCKYCCHH, aHaln3a pealIbHBIX MPOOJIEMHBIX CUTYAllMd W MEXAUCIUILUTMHAPHBIX CBA3CH W3
pasn4HbIX o0nacTeil B KOHTEKcTe pemaeMoi 3anaun. CamocrosTenbHas paboTa CTUMYIUPYET
CTYZICHTOB K CAMOCTOSITENIbHOW MPOpabOTKe TEM B IPOIIECCe HAMCAaHUs peepaToB, MOATOTOBKH
K IMCKVCCHUSIM. U TECTUDOBAHHUIO.

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Yermuypos, M. C. ABTOMaTH3aI¥sl IIPOU3BOJICTBEHHBIX MPOIECCOB : ydeOHOe mocooue /
M.C. Yenuypos, b.C. YerBepukoB. — Mockpa : UH®PA-M, 2021. — 274 c. — (Bsiciiee
obpaszoBanue: bakanaspuat). — DOI 10.12737/text-book 5bf2838b23e9f5.83215632. - ISBN
978-5-16-014256-2. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1183480 (mara oO6pamenus: 17.10.2020). — Pexum
JIOCTYTIA: TIO TOATMHKCKE.

2. UBanoB, A. A. ABTOMaTH3allds TEXHOJOTWYCCKUX IPOIECCOB U IMPOU3BOJICTB !
yuebHoe mocodue / A.A. IBaHOB. — 2-¢ u31., ucmp. u gom. — Mocksa : ®OPYM : UH®PA-M,
2021. — 224 c. — (Beicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-00091-521-9. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1157117 (mata oOpaieHus:
17.10.2020). — Pesxum 1ocTyMa: MO MOIITHCKE.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. KyauHos, A. A. 'openune opranuueckoro Torumea: Y4edHnoe nocodue / Kymunos A.A.
- M.:HULl MH®PA-M, 2019. - 390 c.: - (Beiciiee oOpasoBanue: bakamaBpuar). - ISBN
978-5-16-009439-7. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/999882 (mara obpamienus: 17.10.2020). — Pesxxum gocryma:
10 TMOATHUCKE.

2. Komkos, B. A. Hacochble u Bo3ayxoayBHbIe cTanimn : yaueOuuk / B.A. Komkos, H.C.
TumaxoBa. — MockBa : MH®PA-M, 2021. — 254 c¢. — (Cpeanee mnpodeccnoHambHOE
obopazoBanme). - ISBN 978-5-16-010046-3. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/1209805 (mara o6pamenus: 17.10.2020). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

3. BesomacHOCTh M Ha/EKHOCTh TEXHHYECKUX CHCTeM . ydeOHoe mocodue / JI. H.
Anekcanaposckasi, 1. 3. Aponos, B. U. Kpyrnos [u ap.] - Mocksa : Jloroc, 2020. - 376 c: ui. -
Tekcrt : anektponnsbIit. - URL: https://znanium.com/catalog/product/1211589 (mata obpareHus:
17.10.2020). — Pesxum 1ocTyma: 1Mo MOITHCKE.

4. Teepckoii, 0. C. ABromaru3zanusi NbUIEYTOJbHBIX KOTJIOB 3JIEKTPOCTAHIUI
monorpadus / FO. C. Tepckoit. — Cankr-IletepOypr : Jlanb, 2018. — 472 ¢. — ISBN



https://znanium.com/catalog/product/1183480
https://znanium.com/catalog/product/1157117
https://znanium.com/catalog/product/999882
https://znanium.com/catalog/product/1209805
https://znanium.com/catalog/product/1211589

978-5-8114-2858-8. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAsI CHUCTEMA. —
URL.: https://e.lanbook.com/book/103073 (mara obpamienus: 17.10.2020). — Pexxum goctyma:
JUISL aBTOPU3. MOJIb30BATEIICH.

B) MeTouuecKkue yKazaHus:

1. ApramonoB, lO. C. TexHuueckue cpeicTBa aBTOMATH3alMH . JIAOOPATOPHBIMA
npaktukyM / 10. C. ApramonoB ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 31eKTpOH. OMNT.
JICK (CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123
638/1334.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpoobdbekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

2. Myxuna, E. FO. ABromaru3anus TEXHOJIOIHUYSCKUX MporieccoB . mpakTukym / E. 1O.
MyxwuHa, A. P. bornapesa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 110 c. : un., Tabm., CXEMBHI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514
313/3507.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpoobbekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. Cucrempl aBTOMAaTHM3alMM U yOpaBieHus. JlabopaTopHbIil MpakTUKyM @ ydeOHOe
nocodue / b. H. ITapcynkun, C. M. Auapees, E. C. Psiounkosa, T. I'. O6yxoBa. - MarHuTOropck :
MI'TY, 2013. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119
471/1061.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynusl Takke Ha CD-ROM.

4. CyxonocoBa, T. I'. JluarHocTMKa W HaJEKHOCTb ABTOMATHU3MPOBAHHBIX CHCTEM :
npaktukym / T. T'. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 71 c. : wi., Tabu.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514
276/3449.pdf&view=true (mara obpamenus: 14.05.2020). - Makpooobekt. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneuenne

Haumenosanue [10 Ne norosopa Cpox aeicTBUS TUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOIHO  PacIpoCTpaHSIEMOE OECCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 6eccpodHo
University Edition
FAR Manager CBOOOJHO  pacmpoCTpaHIeMOe OeccpouHO
Calculate Linux CBOOOJHO  pacmpoCTpaHseMoe GeccpoUHO
Desktop Xfce 110

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMBbI

HasBanue kypca Ccpuika

HanmonansHas nH(POPMAITMOHHO-aHATUTHYECKAs URL:
cucrea  —  POCCHHCKMH — MHICKC — HAyWHOro https://elibrary.ru/project risc.asp
uutupoBanus (PUHIL)

ITouckoBas cucrema Axamemusi Google (Google

Scholar) URL: https://scholar.google.ru/



https://e.lanbook.com/book/103073
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123638/1334.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1334.pdf&show=dcatalogues/1/1123638/1334.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3507.pdf&show=dcatalogues/1/1514313/3507.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119471/1061.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1061.pdf&show=dcatalogues/1/1119471/1061.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514276/3449.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3449.pdf&show=dcatalogues/1/1514276/3449.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

®denepasibHOE rocy/1apCTBEHHOE
010/KETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepalLHBIN HHCTUTYT
DJIEKTPOHHBIE PECYpPChl OMOIUOTEKH
MI'TY um. I'.11. HocoBa

9 MaTepuajiIbHO-TeXHHYeCKOe o0ecredeHue TUCIUITHHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe AUCIUTUINHBI BKITIOUACT:

VY4eOHble ayTUTOPUU AJIsI IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUlla. MynbTuMeuiiHble
CpeACTBa XpaHEHUs, Nepeladd U MpeACTaBlIeHUs HHPOpManuu. Y4yeOHbIE ayAUTOPUHU IS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHUH, IPYIIIOBbIX U HHAUBUAYAJIBHBIX KOHCYJIBTALUMN, TEKYLLETO
KOHTPOJIS ¥ IPOMEXYTOYHOH arTectanuu Jlocka, MylTbTUMEIUIHBIN TPOEKTOP, SKpaH. YueOHbIe
ayJUTOPUU I BBIIOJHEHUS KypCOBOTO IPOEKTUPOBAHHUSA, TOMEIIEHUS Ul CAMOCTOSATEIbHON
pabotel oOyuarommxcs. IlepcoHanpHbie KoMmmbioTepsl ¢ makerom MS Office, Bbixomom B
WHTepHeT M C JOCTYHOB B 3JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BATENbHYIO CpPENy
YHHMBEpPCUTETA.
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[Tpunoxenue 1

OcHoBHble 3amaud U 1eau ucnosb3zoBanuss ACY TII u ACVYII B nmpoMbIlLIEHHOM
IIPOU3BOJCTBE?

[TpuHIMI necTBUS SIIEKTPOHUKH U 3JIEMEHTOB?

OCHOBHBIE IPUHIHITBI TEOPHUSI ABTOMATUYECKOTO YIIPABICHUSA?

OO1ee Ha3HAYEHUE PETYJINPYIOIINX OPraHOB TEMJIOTEXHUYECKUX OOBEKTOB.
BuOpanuonsbsle ¥ TapenbuaThle MUTATENIM B CXEMax aBTOMATUYECKOTO JI03MPOBAHMS
TOIJIMBA.

OcCHOBHBIE NPHUHLMIIBI COWIEHEHUS PETYJIUPYIOIUX OPraHOB C HUCIHOJHUTEIbHBIMU
MEXaHU3MaMH PETYIISTOPOB.

Criocobbl  mepenaud, OTOOpPaKEHMS W XPaHEHUS JaHHBIX  (DYHKIIMOHUPOBAHHSA
TEIUIOTEXHUUYECKUX 00BEKTOB.

CrtpyKTypa KOHTYpa JO3UpPOBAaHUS MaTEpUAIOB.

Tumbl 103aTOPOB CHITYYUX IIUXTOBBIX MaTepHAIOB

Uewm oTnuyaeTcsi KAMEHHBINA YTOJIb OT KOKca?

Cucrema yrpaBiieHUs 110/1a4eld TOIIMBA B SHEPT€TUUECKUE KOTJIbI.

BuOpanuoHHbli nuTaTeNb: IPUHIUI paOOTHL, JOCTOUHCTBA U HEAOCTATKU C TOUKH 3PEHUS
aBTOMATHUYECKOTO yIPaBJICHUS.

KoHTponb M aBTOMAaTH4YEeCKOE YIpaBICHUSI Ta30JUHAMHUYECKHM PEXUMOM OOBEKTOB
IPOMBIIIJICHHOHN TEIUIO3HEPIreTUKH U SHEPT€TUKHU TEIIOTEXHOJIOT HH.

KoHtpons u  aBromMarWyeckoe YIpaBlIE€HHE TEIUIOBBIM  PEKUMOM  OOBEKTOB
IPOMBIIIJICHHOHN TEIUIO3HEPTreTUKU U SHEPTETUKHU TEIIOTEXHOIOT M.

MeTo/1bI KOHTPOJIS TEKYILLET0 TEMIIEPATYPHOTO COCTOSHUS TEXHOJIOTMYECKOro IIpolecca.
Mertonb! kouTposist cogepxkanust CO u CO2 B npoAyKTax CropaHusi TOIUIMBa?
PerynupoBanue  MOIIHOCTM  BO3JIyXOAYBHBIX  CTAHUMH €  LIEHTPOOEKHBIMU
KOMIIPECCOPAMH.

OcHOBHBIE CBOMCTBA JJ€TEPMUHUPOBAHHBIX MATEMAaTUYECKUX MOJIEIEH TEXHOJIOTUYECKOTO
nporecca.

OcCHOBHBIE TOJOXEHUS OSMIMPUYECKUX MOJENed aBTOMAaTHYECKOrO  YIpaBICHUS
TE€XHOJIOTUYECKUMH MTPOLIECCAMU IPOMBIIUIEHHOTO IPOU3BOACTBA?

MaremaTnueckue MOJENH aBTOMAaTHYECKOI'O YIPaBJIEHUS MPOU3BOACTBOM: OCHOBHBIE
HNPUHIUIBI HCKYCCTBEHHBIX HEMPOHHBIX CeTel MPUMEHHUTENbHO K 00BEKTaM U CHCTEMaM
IPOMBIIITIEHHON TETJIO3HEPTEeTUKH.



[Tpunoxxenue 2
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HH@MKCZW!OP 00CMUINCEHUS KomnemeHyuu

Oyenoynvle cpedcmea

I1K-3 Cnocoben k coopy, 00padboTKe, aHAIN3Yy U 00001IEHUIO Pe3yJIbTATOB IKCNIEPUMEHTOB U MCCJIEIOBAHUI B COOTBETCTBYIONIEH 00J1aCTH 3HAHU M

HaumeHoBaHNe JUCHUILIMHBI: 3HeKTp0HH06 060py11013aﬂne B TCIJIOOHEPI€TUKE

I1K-3.1

OcymecTBiser cOop, 00paboTKy, aHAIHU3 U
000011IeHIE PE3YTBTATOB IKCIIEPHMEHTOB U
HCCIIeJOBaHUH

1. Ha xakom npuHuune paboTaroT )KUIKOCTHBIE IPUOOpPHI KOHTpouis AaBneHus? [Ipuseaure
CXEMBI TPUOOPOB U YKKHUTE, KAKUE BHUJIBI JaBICHHA UMH MOKHO H3MEPHUTH?

2) Ha xakoM npuHIune padoTaroT MOIUIaBKOBbIE M KOJIOKOJIbHBIE MaHOMeTphl? [IpuBeanTe
CXEMBI.

3) Ha xakom npuHIumne padoTaroT npyXuHHbIE TpruOopsl? BUbl NPYKUHHBIX TPHUOOPOB.
[IpuBenuTe cxeMy MaHOMETpa C TPyOUATOH MPYKUHON 1 OOBSICHUTE €ro padoTy.

4) Caenaiite CpaBHUTEIBHBIN aHAIN3 TPUOOPOB C YIPYTHMH YyBCTBUTEIBHBIMH 3JIEMCHTAMH,
YUUTBHIBAs Takue (aKTOPHI, KaK: YHUBEPCATBHOCTD B IPUMEHEHUH, THAITa30H H3MEPSEMBbIX
BEJIMYMH KJIACC TOYHOCTH NMPHUOOPOB, BO3ZMOKHOCTh TUCTAHLIUOHHOTO U3MEPEHUS 1aBICHUS.
[IpuBeauTte cxembl 1 0OBSICHUTE IPUHLIUI PAOOTHI CKOPOCTHBIX CUETUMKOB JJIS AKUAKOCTEH.
Kakue ycinoBust 10JKHBI COOMIOAATHCS 151 HOPMAIbHOM pabOThI CHETYMKOB?

5) [IpuBenuTe cxemMbl 0OBEMHBIX CYETUUKOB U O0BSICHUTE UX padoTy. Hegocratku u
JOCTOMHCTBA CYETUNKOB.

6) [IpuBennTe cXxeMbl 00BEMHBIX TA30BBIX CUETYUKOB M 0OBSICHUTE UX padoTy. [IpuBenuTe nx
XapaKTePUCTHKH

7) U3mepenne Macchbl TBEpAbIX MaTepraioB. [IpuBeauTe cxemMbl TOBOPOTHBIX U PIYaKHBIX
BECOB M OOBSICHUTE UX PaboTy.

8) Kaxk xnaccudummpyrorces pacxogomepsi? OObICHUTE MPUHITUI U3MEPEHHUS pacxo/1a 1o
METO]ly IEPEMEHHOIO IIEpeNnaa AaBieHus. 3 Kakux 3J1EMEHTOB COCTOUT MPOMBIIUIEHHAS
pacxozoMepHasl yCTaHOBKa, paboTaroIiast 1o METoAy epeMEHHOT0 nepenajaa JaBieHus?

9) CrannaptHsle cyxaromue ycrpoiicTBa. Kakue ycioBus JOIKHBI COOMIOAATHCS IPU
MIPUMEHEHHH CYKAIOUIUX YCTPOUCTB?

10) OcHoBHBIE MpaBHJIa MOHTa)Ka M SKCIUTyaTallui pacxoioMepoB. C y4eToM, Kakux
(hakTOpOB MPOU3BOJUTCS BHIOOP CYXKAIOIINX YCTPOUCTB?

11) PacxomoMepsl MOCTOSTHHOTO Tiepenajia faBienus. [louemy potameTpsl Helb3s
YCTaHABJIMBATh HAa TOPU3OHTAIBHBIX y4acTKax TpyoonpoBoaos? [Ipuseaure cxemy
poramerpa ¢ auddepennnanbHO-TpaHcHOPMAITIOHHON Mepeiauei.
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12) IlpuBenute cxeMy B 00BSICHUTE PAOOTY JIEKTPOMArHUTHOTO PAacX0I0METPA.
JloCTOMHCTBA IEKTPOMArHUTHBIX PACX0JIOMEPOB.

[1K-3.2 [TonroraBnuBaeT MpeIOKESHUS IS 1. Pa3paboTarh cucTeMy aBTOMAaTH3aI[H YCTAHOBKH U JaTh MPEIIIOKEHHE TIO

COCTABJICHMSI TUIAHOB U METOANYECKUX
MPOrpaMM IKCIEPUMEHTATbHBIX
HCCIICIOBAHUH U pa3pabOTOK, MPAKTHICCKIX
pEKOMEHIalluii IO UCTIOTHEHUIO UX
pe3yJIbTaToB

COBEpPIIEHCTBOBAHUIO HUCXOIHBIX IaHHBIX.
Onucanue ycTaHOBKH. Y CTAHOBKA JIJIs1 IPUTOTOBJIEHUS] MOIOLIETO pacTBOpa (PUCYHOK 2.6)
pabotaet cnexyronum oopazom. B cmecurens C1 mogaroTcs 1menoys ¥ BoJa, IIe OHU
IIEPEMEIIMBAIOTCS MEMAIKON. Moromuil pacTBop nogorpesaercs 1o Temneparypsl 700C
apoM, oJaBaeMbIM B pyOallky, 1 OTKauuBaeTcs U3 cmecurens Hacocom Hl.

Hcxonnele nanasle. CucremMa aBTOMaTU3alUl YCTaHOBKY /U1l IPUTOTOBJIEHHS MOIOLIETO
pacTBopa JI0JDKHA BHITIOIHATH ClieAyromue GyHkuuu: 1) m3mepenue u peructpanus Ha 9BM
YPOBHS pacTBOpa B cMecuTele (MakcuMalibHOe paboyee 3HaueHue 1 m); 2) uamepenue u
peructpanuio Ha 9BM temnepaTypsl B cMecutene (MakcumanbHoe pabouee 3aavenne 700C);
3) perynupoBaHue YpOBHS B CMECHUTENE PACX0J0M BOJIbL; 4) peryaMpoBaHue TeMIepaTypsl B
CMECHTEJIE PacX0JI0M Iapa; 5) CUrHAJIM3AlMI0 BEPXHETO U HUKHETO 3HAaUeHUH YPOBHS B
CMECHTENIE, CHTHAIN3ALMIO KPAHUX TOJI0KEHUH UCIIOIHUTEIbHBIX MEXaHU3MOB Ha OBM n
CUTHAJIM3ALMIO COCTOSTHUS (BKJIIOUEH/OTKIIIOUYEH) ABUTaTelel Hacoca U Memainku Ha OBM;.
6) 6J0KMpOBKa - OTKJIFOUYEHUE HAacoca 10 HUKHEMY YPOBHIO B cMecuTene; 7) ynpaBjieHue -
BKJIFOUEHUE/OTKIIIOUEHUE JIBUTaTeNls HAcOCa U BKIIFOUEHUE/OTKIIIOUEHNE IBUTATENsI MEIIAIKH.
2. Pa3zpabotath cucTeMy aBTOMaTH3alluK TEMJI000MEHHHUKA TUIIA «TpyOa B TpyOe».
Ncxonanbie nannblie: CucreMa aBTOMaTH3allMU YCTAHOBKH JJOJKHA 00€CIIeUrBATh CIIEAYIONINE
byHKIUU:

1) u3mepeHue AaBJIeHHs Ha BXOJIE U BBIXOJIE TPYOOIPOBOAA TOPSTUETO TeTNIOHOCUTEIIS,
M3MEpEHNUe JIaBJICHUs Ha BXOJIE U BBIX0JIE TPYOOIPOBO/Ia XOJIOIHOTO TEMIOHOCUTES;

2) u3mepenue u perucrpanust Ha 9BM pacxoza, Temnepatypbl Ha BX0JI€ ¥ BBIX0J1€ KaXKI0Tr0
TEIIOHOCUTEJIS;

3) perynupoBaHue pacxojia B TpyOOIpoBo/ie M01auy TETNIOHOCUTEIEH;

4) curHanM3aLyo Pe3KOro NOBBILIEHNS 1aBICHUS U TEMIIEPATYPHI,

5) GJIOKHPOBKY - MPEKPAIICHHE MMOJaYl TETUIOHOCUTEIICH Yepe3 aBapuitHOe 000pyA0BaHHE.




[Tokazarenu u KpUTEpUH OIICHUBAHUS 3a4€Ta C OLEHKOM:
— Ha OIICHKY «OTJIMYHO» (5 OayioB) — oOydarouuiics JAEMOHCTPUPYET BBICOKMH YpOBEHb C(OPMHPOBAHHOCTH KOMIIETEHIWH, BCECTOPOHHEE,
CUCTeMaTHYecKoe W TIyOOKOoe 3HaHHME y4yeOHOro marepuana, CBOOOJHO BBINOIHSIET MPAKTUYECKHE 3aJlaHusl, CBOOOIHO OMEepUpYeT 3HAHUSIMHU,
YMEHUSAMH, IPUMEHSIET UX B CUTYAIUSX MOBBIIICHHOMN CII0KHOCTH.
— Ha OIICHKY «Xopouioy (4 6ana) — o0ydarouuiicss IEMOHCTPUPYET CPEeIHUIN ypoBEeHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIONYCKAIOTCSI HE3HAYUTEIIbHBIC OIIMOKH, HETOUHOCTH, 3aTPYAHCHUS TIPU aHATTMTHYECKHUX ONEPAlUIX, IEPEHOCe 3HAHUM M YMECHHUI Ha
HOBBIE, HECTaHJAPTHBIE CUTYAIIHH.
— Ha OICHKY «yAOBJIETBOPUTEIbHO» (3 Oamna) — o0y4yaromuicsi IEMOHCTPUPYET TIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOI€
KOHTPOJIbHBIX MEPOMPHUITHIA AOMYCKAIOTCS OMIMOKH, MPOSBISETCS OTCYTCTBUE OTNEIbHBIX 3HAHUN, YMEHHUI, HABBIKOB, 00YYaIOIIUIACS UCTIBITHIBACT
3HAYUTEIIbHBIE 3aTPYHEHUS IPU OTIEPUPOBAHNU 3HAHUSMHU U YMEHHUSIMU MIPH UX MEPEHOCE HA HOBBIEC CUTYAIIHH.
— Ha OIICHKY «HeY/A0BJIETBOPUTEIbHOY (2 6amia) — oOydaromuiics 1eMOHCTpUpYeET 3HaHus He Oonee 20% TeopeTHyecKkoro MaTepuania, 10MycKaeT
CYILIECTBEHHBIC OMMOKHU, HE MOKET MOKa3aTh UHTEIUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.
— Ha OLCHKY «HeyI0BJieTBOpHTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXET IMOKa3aTh 3HAHUS HAa YPOBHE BOCIPOHM3BEICHUS U OOBSICHEHHS
nH(pOpMALINY, HE MOXKET MTOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHSI IIPOCTHIX 3a]1a4.



