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Moanwvcan MpopekTop no y4e6Hon pa6oTe [.LU. CyntaHoBa

Hara 30.05.2022

PABOYASS MPOIT'PAMMA
no muctumnae « HACOCDBI»

Hanpasnenue noarotoBku: 15.03.02 TexHoJOrM4YE€CKHE MAIIMHBI U 000PYI0BAaHHE
[Ipoduns: TexHonornyeckrue ycTaHOBKU He(TEra3oBoro KOMILIeKca
Kpamudukarms BeimyckHuka: bakamasp
dopma 00ydeHus: 3aoyHast
Wucturyr: WHCTUTYT XUMHUYECKOTO B HEPTSIHOTO MAITHHOCTPOCHUS
Kadenpa-pa3zpaboruuk: Kadenpa «MamvH 1 anmapaToB XUMHUIECKUX MTPOU3BOJICTBY
Kypc; cemectp 4-5:12, 14

Bun Harpysku Yacel 3a4éTHBIE €MUHUIIEI
Jlexiust 6 0,17
JlaGoparopHas paboTa 6 0,17
KoHTposb caMocToATENbHOM paboThl 12 0,33
CamocTosTenpHas padoTta 111 3,08
®opwma arrectauuu: KonrponbHas pabdora (14 cem), 9 0,25
Ok3ameH (14 cem)

Bcero 144 4

Kazanp, 2022



PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
obOpaszoBarensHoro crangapra (mpuka3 Ne 728 ot 09.08.2021) nmo Hampasienuto moarotoku 15.03.02
TexHosnornyeckrue MaluHbl U 0060pyaoBanue 1 mpoduis «TexHoaornyeckue ycTaHOBKU HehTerazoBoro
KOMIUICKCa» HAa OCHOBAaHUM Y4eOHBIX TJIaHOB Habopa oOyuarommxcs 2022 roxaa.

Pa3pabotunk nporpaMmsl:

JloueHt 9.B. Ocunos

COI'IACOBAHO

PaGouas nmporpamma paccMoTpeHa u onoOpeHa Ha 3acenaHuu kadeapsl «MalvH U anmnapaTtoB
XUMHUYECKHUX IPOU3BOACTB», MPOTOKOI OT 18.05.2022 r. Ne 4.

3aBenyromuit kapenpoit  Cozcnacosano C.U. IlonukapoB

YTBEPXKXIAEHO
Hauvaneauk nentpa Y ML Ymeeporcoaro JLLA. KutaeBa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

[enstmu oCBOCHHSI TUCIUTUTUHEI «Hacock» SBISIOTCS:
a) obecnieyeHrne HE0OXOAMMOT0 0ObeMa 3HAHUH T10 anmapaTrypHoMy 0hOPMIICHHIO TEXHOJIOTHYECKUX
HACOCHBIX YCTaHOBOK;
0) pa3BUTHUSL YMEHHUH MO OMPEEIICHNIO0 TEXHOJIOTHYECKOT0 COOTBETCTBUSI KOHCTPYKIIMU Hacoca JjIs
JAHHOT'O TTPOU3BO/ICTBA;
B) 3HaHUs O KJIacCU(UKALUKA HACOCHOTO 000PYI0BaHUS 0 TEXHOJIOTMYECKOMY Ha3HAYCHHUIO;
T') pa3BUTHE YMEHUH 110 TPUMEHEHHUIO METOIUK TEXHOJOTUYECKOTO pacueTa u moadopa HaCOCHOTO
00opynoBaHus AJi1 KOHKPETHOIO TEXHOJIOTHYECKOTo IpoIecca;
1) 3HaHMSI YCTPOMCTBA U PabOTHl HACOCHBIX YCTAHOBOK, MPUMEHSIEMBIX JIJIsl 00ECTICUeHUS TIPOIIECCOB
XUMHYECKON TEXHOJIOTHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Jucuumnumna «Hacocs» oTHOCHTCS K (POPMUPYEMOH ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH
gactu OOII u ¢popmupyet y o6yqaronuxcs o npopuno «TexHonornyeckue ycTaHOBKH He(pTera3oBoro
KOMILIEKCay Ha0op 3HAHUM, YMEHUM, HABBIKOB M KOMIICTCHITUH.

Jlis ycrienHoro ocBoeHus TUCHMITINHBI «Hacockly o0yyaromuiicss o HapaBIeHUIO MOJATOTOBKU
15.03.02 «TexHosornyeckue MamHbl 1 000pyA0BaHNE» JOHKEH OCBOUThH MaTepHall MPEAIIECTBYOMINX
JUCLUIUINH:

1. I'mapaBnuka
2. IIpoueccsl 1 anmnapaTbl XMMUYECKOH TEXHOJIOTUU
3. Xumus HepTH U Taza

Jucuunnuna «Hacocb» siBiseTCsl MpeIIecTBYOMEH 1 Heo0XoauMa Ui YCIEHIHOIO OCBOEHUS
MOCJIEAYIOIIUX TUCHUIUINH:

1. IToaroroBka K npoLeAype 3alUThl U 3aIIUTa BHITYCKHOM KBaTU(UKAIIMOHHON pabOThI
2. Ilpou3BoaCTBEHHAs (MIPEIAUIIIIOMHAS ) TPAKTHKA
3. TexHuueckas IMarHOCTUKA

3. Komnerenunu odyuaromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AUCHUIITTUHBI

IIK-1 Cnioco0eH NpoBOAUTH MOATOTOBKY 3JIEeMEHTOB TEXHHYECKOI JOKYMEHTAllMi U MPOrpaMM NpPoBeleHHs
OT/IeJILHBIX 3TANOB padoT B HedTerazoBoM KoMILJIeKce

[IK-1.1. 3HaeT HOpMATHBHYIO 0a3y U METOBI Pa3pabOTKH TEXHUIECKOH JOKYMECHTAINH

[1K-1.2. YMeeT npuMeHsATh HOPMaTHBHYIO 6a3y B 001acTH HeTera3oBoro cekropa u 0(OpMIISTh SJIEMEHTH TEXHUUECKON
JOKYMEHTAIMX HA OCHOBE BHEJIPEHHSI HHHOBAIMH

I1K-1.3. Bnaneer HaBbIKaMH pa3paOOTKH MPOTPaMM MPOBEAEHHSI ONBITHO-KOHCTPYKTOPCKUX pabOT OT/ENIBHBIX 3JIEMEHTOB
He(Tera3oBoro KOMIUIEKca

MK-3 Cnoco0eH o0ecnieunBaTh BbINOJHEHHE PA0OT M0 TEXHUYECKOMY 00CTY:KHUBAHUIO, PEMOHTY, THATHOCTHYECKOMY
00c/1eJ0BaHHIO 000PYA0BAHHUA YCTAHOBOK He)Tera3zoBoro KoOMILjIexkca

[IK-3.1. 3HaeT BUABI, METOBI 1 TEXHOJIOTHH BHIIOJIHEHHS] TEXHUYIECKOTO 00CITy)KHBaHUs, PEMOHTa 000PYIOBAHIS
YCTaHOBOK HEe(TEra30BOro KOMILIEKCa

[1K-3.2. YMeeT ruiaHMpoBaTh IPOBEICHHUE PETIIAaMEHTHBIX paboT 110 SKCIUTyaTall YCTAHOBOK HE(hTEra30BOro KOMILIEKca
[1K-3.3. Bnaneer HaBbIKaMH POBEACHUS TEXHUYECKOTO 0OCITY)KUBAHUS, PEMOHTA, TUarHOCTHYECKOTO 00CIIeI0BaHMs,

PEKOHCTPYKIIHUH O60py,HOBaHI/I$I He(i)TeI‘aSOBOFO KOMILJICKCa

B pesyabTare 0CBOCHHSI JUCHHUIINHBI 00Y4AI0IIHIICS J0JIKEH

3HATh:
- OCHOBHBIE pa0OTHI 110 TEXHUYECKOMY OOCTY)KMBAaHUIO U PEMOHTY, ITPOBOIMMBIE HAa HACOCHBIX

YCTaHOBKAX;



- OCHOBHBIC 3JICMEHTHI TEXHHYCCKOU JOKYMCHTAIlMU HA HACOCHYIO YCTAHOBKY.

YMmerh:

- HAXO/AUTh HEOOXOIUMYIO HH(POPMALIUIO /17151 pabOTHI ¢ HACOCHON YCTAaHOBKOM COTIacHO

HOpMaTHBHOﬁ 0ase U TEXHUYECKOH JOKYMCHTAIIUU,;

- COCTABJIATH IIporpaMmy 1o TEXHUYECCKOMY 06CJ'Iy}KI/IBaHI/IIO, PEMOHTY U UCIIBITAHUIO HACOCHBIX

YCTaHOBOK.

Baagern:

- HaBbIKaMU JUArHOCTUPOBAaHHA HEUCIIPABHOCTH U IIPOBCACHUSA pa60T 10 TEXHUYECKOMY PEMOHTY U

06CJIY)I(I/IBaHHIO COTJIaCHO TEXHHYSCKOM JOKYMCHTAIlMU Ha HACOCHYIO YCTAHOBKY.

- HaBBIKaMU Pa0OTHI C TEXHUYECKOH JTOKYMEHTAIMEH HAa HACOCHYIO YCTaHOBKY.

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
O6mas TpyA0éMKOCTh AUCHHUIUIMHBI COCTaBIsIeT 4 3a4eTHbIe enquHullbl, 144 yaca.

Bunbl yaeOHOM paboThI (B Yacax) OrneHOYHBIC
Cpe/cTBa st
Ne Paznen Ceme- I TaGopa- MPOBCACHHA
/0 | AUCUUILUIMHEL cTp Jlekmusa PaKTHICCKHC abopa KCP CPC TeKyICH 1
3aHATHUS TOpHBIE MIPOMEKY-
TOYHOU
aTTecTalyu
1 2 3 4 5 6 7 8 9
1 O6urme 12 2 7 KontponbHas
CBEJICHUS paboTa
Hroro no 12 2 7
cemMecTpy
OcHoBHbIE KouTponbHas
THTIBI paborta;
1. | HacoCHBIX 14 4 6 12 104 JlabopaTopuas
YCTAaHOBOK pabora;
DK3aMeH
Hroro 1o KonTpoabnas
14 4 6 12 104 padora,
cemectpy IK3amMeH
5. CoaeprxaHue JIEKIIHOHHBIX 3aHATHH 110 TeMaM
o WNupukaTopsl
. /_n Paznen aucuurmHb Yacer Tema JeKIIMOHHOTO 3aHATHUS JIOCTHYKCHUS
KOMIICTCHITHA
1 2 3 4 5
1. | OOmue cBeneHHs 2 OO01mue cBeZCHNS 0 HACOCHBIX IK-1.3
YCTaHOBKax IK-3.1
IK-3.3
2. | OCHOBHBIC THITBI HACOCHBIX YCTaHOBOK 2 [punuun gecTBust [1K-1.2
HEHTPOOESIKHOTO Hacoca IK-1.3
I1K-3.2
3. 2 YerpoiictBo u nmpuHumn padorsr | [1K-3.1
00BEMHBIX HACOCOB I1K-3.2
IK-3.3
BCET'O 6

6. ConeprxaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI
[TpoBeneHue MPakKTHUECKUX/CEMUHAPCKUX 3aHATHIA HE MPETyCMOTPEHO Y4eOHBIM TIAHOM

7. CoapepxaHue JJa00OPATOPHBIX 3aHATHI




WNnnukarto
pHI
TIOCTHIKEH
Pasgen mucuuminHeL Yacel Tema 3ansaTus
n/n ust
KOMIIETEHI]
3078

1 2 3 4 6

1. | OcHOBHBIC THIIBI HACOCHBIX YCTAHOBOK 2 JlabopaTopuas pabota Nel. MccnenoBanme | I1K-1.1
XapaKTepUCTHK EHTPOOESKHOTO Hacoca [K-1.2
IK-1.3
IK-3.1
IK-3.2
MK-3.3

2. 2 JlabopaTopnas padota Ne2. Coopka u IK-1.1
pa3dopka [EeHTPOOEIKHOTO Hacoca IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

3. 2 JlabopaTopnas padota Ne3. Coopka u IK-1.1
pa3bopka BUHTOBOTO Hacoca IK-1.2
IK-1.3
IK-3.1
[K-3.2
IK-3.3

BCETO 6

8. CamocTrosiTesibHast paboTa

MupuxaTopsl
Yacel ®opma CPC JIOCTUKEHUS
KOMITETEHIIUH

Ne TeMbl, BRIHOCHUMBIE Ha CAMOCTOSITENTLHYIO
n/m paboty

1 2 3 5 6

1. | OcHOBHEIC TapaMeTPBI HACOCHBIX 7 MTOJITOTOBKA K KOHTPOJIBHOI padore, K-1.1
YCTaHOBOK MTOJITOTOBKA K JTabopaTtopHOi paboTe IK-1.2
IK-1.3
IK-3.1
I1K-3.2
I1K-3.3

2. | IpaBmia mycka HOPITHEBBIX U 22 MMOJITOTOBKA K KOHTPOJIBHOI padore, K-1.1
TUTYH)KEPHBIX HACOCOB HOATOTOBKA K J1abopaTopHoii padoTte IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

3. | MeTonbl TEXHUYECKOTO TUarHOCTUPOBHAUS 34 MOJTOTOBKA K KOHTPOJIBHOM padore, IK-1.1
HACOCHBIX YCTaHOBOK MOJITOTOBKA K JTabopaTopHOH paboTe IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

4. | CoBpeMeHHBIE KOHCPYKIUH IIECTEPEHHBIX, 8 MIOJIrOTOBKA K KOHTPOJIBHOW pabore, IK-1.1
BUHTOBBIX M INIACTUHYATBIX HACOCOB. TIO/JITOTOBKA K J:abopaTopHOii paboTe IK-1.2
IK-1.3
MK-3.1
IK-3.2
IK-3.3

5. | MHOTOCEKIIMOHHBIE IEHTPOOEIKHBIE 40 MTOJITOTOBKA K KOHTPOJIBHOII padore, IK-1.1
HAaCOCHBIE YCTaHOBKH MOJITOTOBKA K JTabopaTopHOH paboTe IK-1.2
IK-1.3
IK-3.1
I1K-3.2

BCETO 111

8.1 KonTpounb camocTosiTe1bHON PadoThI



HNupukatopsl
Yacol ®opma KCP JIOCTUKEHUS
KOMITETEHIINH

Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
n/n paborty

1 2 3 5 6

1. | OcHoBHBIE TapaMeTPBl HACOCHBIX 2 npueM J1abopatopHoit paboTsl, mposepka | [1K-1.1
YCTaHOBOK KOHTPOJILHOH paboThI IK-1.2
IK-1.3
IK-3.1
[1K-3.2
I1K-3.3

2. | IpaBuia mycka HOPITHEBBIX U 2 mpueM J1abopaTopHoOit paboTsl, mpoBepka | I1K-1.1
TUTYH)KEPHBIX HACOCOB KOHTPOJILHOH paboThI IK-1.2
IK-1.3
IK-3.1
IK-3.2
I1K-3.3

3. | CoBpeMeHHbIE KOHCPYKIMH IIECTEPEHHBIX, 2 npueM J1abopatopHoii paboTsl, mposepka | [1K-1.1
BUHTOBBIX M INTACTUHYATBIX HACOCOB. KOHTPOJILHOH paboThI IK-1.2
IK-1.3
IK-3.1
I1K-3.2
I1K-3.3

4. | MeToapl TeXHHYECKOTO TUarHOCTHPOBHANS 2 mpueM J1abopaTopHoit paboTsl, mpoBepka | I1K-1.1
HACOCHBIX YCTaHOBOK KOHTPOJIHHOH paboThI IK-1.2
IK-1.3
IK-3.1
I1K-3.2
I1K-3.3

5. | MHOroceKIoHHbIE IIEHTPOOEIKHBIC 4 npueM JadbopaTopHoii pabotsl, npoBepka | I[TK-1.1
HACOCHBIE YCTaHOBKH KOHTPOJIbHOW paboThI IK-1.2
IK-1.3
IK-3.1
I1K-3.2

BCETO 12

9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMbI OLIEHKH 3HAHM I

[Ipy ouLEeHKe pe3ynbTaToB MAESATENBHOCTH OO0y4arolmMxcs B paMKax JucHUIUinHbl «Hacoch»
UCTOJIb3yeTCsl PeUTHHIOBast cucTeMa. MakcuMalbHOE 1 MUHUMAIbHOE KOJIMYECTBO OAJIOB O pa3IMyHbIM
BUJaM yueOHOW paboThl omucaHo B «llonoxeHun o OATIBHO-PEUTUHIOBOM CHUCTEME OICHKH 3HaHWM
CTY/IEHTOB U o0ecredeHus kadectBa yueOHoro nporeccay @I'bOY BO KHUTY.

PelitTunroBas oueHka GpopMHpyeTCs HA OCHOBAaHUU TEKYILErOo U MPOMEXKYTOYHOTO KOHTpOJIA. 3a
KOHTPOJIbHBIE TOUYKH CTYAEHT MOXET MOJyYUTh MUHUMAJIbHOE U MAaKCUMaJIbHOE KOJIMYEeCTBO OaioB (CM.
Ta0IUILY).

OueHoYHBIE CPeICTBA KoJa-Bo MuH.0a/1510B Makc.0a/1510B
14-ii cemecTp
JlabopaTopHast paboTa 3 30 45
Konrposbhas pabora 1 6 15
Ok3aMeH 1 24 40
Hroro 60 100

10. OueHouHble cpeacTBa IS TEKYIIEr0o KOHTPOJS YCIEeBAEMOCTH, INPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHHS IMCUHHUIIUHbI
OneHouHble cpencTBa [UIsl MPOBEACHMSI TEKYHIETO KOHTPOJII YCIEBAEMOCTH, IPOMEXKYTOUHOM
aTTEeCTAllUd M UTOTOBOW aTTECTallMM pa3padaThIBalOTCS COIVIACHO MOJIOKEHUI0 0 POHJaX OLIEHOYHBIX
CpEe/CTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMmbl U OGOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmanuoHHO-MeTOANYECKOE O0ecTiedeHue TN CIIUTINHbI
11.1. OcHoBHasi IMTEpPaTYypa



[Ipu w3ydyenun npuciuiuimHbl «Hacock» B
PEKOMEH1YEeTCsl UCIIOJIB30BATh CIEAYIOLIYIO JUTEPAT

Ka4€CTB€ OCHOBHBIX HCTOYHHWKOB PIH(l)OpM&HHH
y:

OCHOBHbIE HCTOYHUKH MHPOpMAIIUU

KoJsm4ecTBO 3K3eMILISIPOB

A. B. Jlenemkun, A. A. Muxainus, ['uapaBinuka
Y TUApOnHEBMOIpuBoA. ['uapasnuueckue
MAaIlIMHBI ¥ TUApOonHEeBMONpuBOI [[Ipouee]
VY4eOnuk: Mocksa : OOO "HayuHo-u3garenbckuii
ueatp MHOPA-M", 2020

http://new.znanium.com/go.php?id=1045211
Pexxum nocryna: no noanucke KHUTY

b. II. TuxoneHkos, I'uapaBindeckue MalIuHbI.
Yacte 1. Hacocsl [IIpouee] : Mocksa :
MockoBcKas ToCy1apCTBEHHAs aKaJIeMUsl BOJHOIO
tpancriopta (MI'ABT), 2005

http://znanium.com/go.php?id=400709
Pexxum noctyna: o nognucke KHUTY

11.2. JomoaHuTeIbHAS JIUTEPATYPA

B kauectBe JOIIOJIHUTCIIBHBIX HCTOYHUKOB I/IH(i)OpMaI_[I/II/I PCKOMCHAYCTCA  HCIIOJIB30BATh

CJICAYIOIILYIO JINTEPaTypy:

JdomosiHUTE/IbHbIE HCTOYHUKH
uHpopManun

KosmmuecTBo 3K3eMILIsIpOB

H. E. JlaniteBa, LlenTpobesxHbie HACOCHI
[[Ipouee] yue6GHO-METOIUYECKOE TOCOOHE:
ExaTtepunOypr : M3narenscTBo Ypasibeckoro
yHuBepcuteta, 2012

http://biblioclub.ru/index.php?page=book&id=239828
Pexxum nocryna: no noanucke KHUTY

A. B. lpansiii, A. B. Emun, H. A. [lleBkyn
[u 1p.], ['unpaBnuka u ruApaBInYECKHE
MaluHbl. JJabopaTopHbIN IPAKTUKYM
[DnexTponHsIii pecypc] : Cankt-IlerepOypr :
Jlanb, 2016

http://e.lanbook.com/books/element.php?pll_id=76272
Pexxum noctyna: no noanucke KHUTY

11.3. DyieKTpOHHBIE HCTOYHUKHU HH(OPMaLIUH

HpI/I HU3YUCHUU JUCHUIIJIMHBI «Hacocpl»

HUCTOYHHUKOB I/IH(i)OpMaIII/II/II

0O IO\ N WM =

YHUI
Cozanacoeéano

NpeaAyCMOTPCHO HUCIIOJIB30BAHUC  3JICKTPOHHBIX

. Onextponnslii karanor YHULl KHUTY: Pexxum goctyma: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum gocryna: https://e.lanbook.com

. ObpazoBarenbHas miatpopma «tOpaiit»: Pexxum noctyna: https://urait.ru/

. OBC «Znanium.comy»: Pexxum moctyma: http://znanium.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiin: Pexum nocryna: http://biblioclub.ru/
. OBC IPR SMART: Pexum ngocryna: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexwum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/

11.4. Ilpodeccunonasibabie 0a3bl JaHHBIX U MHGOPMALHOHHBIE CIPABOYHbIC CHCTEMbI

ba3bl jaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/

Springer Nature: https://link.springer.com/
zbMath : https://zbmath.org/

WNudopmanioHHble ClIPaBOYHBIE CUCTEMBI:

CrpaBouno-mipaBoBas cucrema «I’APAHT» Jloctyn cBoOOIHBINH: www.garant.ru
CnpaBouno-npaBoBas cuctema «KoncymprantlImtoc» Jloctyn cBoboaHbIN: www.consultant.ru

12. MarepuajJbHO-TeXHHYECKOe 0OOecredeHue I1 CIUTIIUHbI



JInneH3upoBaHHOE MPOTPAMMHOE O0eCTIeUeHHE U CBOOOTHO PACIPOCTPAHIEMOE IPOTPAMMHOE
o0ecrnieueHre, B TOM YHCIie OT€YECTBEHHOIO IPOU3BOICTBA, UCIIOJIb3yeMOe B yueOHOM Ipoliecce Ipu
OCBOCHHMH JAUCHUILIUHBI «Hacocky:

Oducueie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 nmpod;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Russian;

Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenoseie mporpammbr: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunekc bpaysep

Mathcad Education

Mathematica Standard

CAIIP CAD Assyst System

KOMIITAC-3D LT v12

Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA; ANSYS LS-
DYNA HPC-8)

MATLAB Academic (B komruiekre ¢ Simulink Academic)

STATISTICA Academic

1O st konnekTuBHON padoTsl Microsoft Teams

Ha xadenpe MamuH 1 anmapaTtoB XUMHUYECKUX ITPOU3BOICTB B Y4€OHOM IPOIIECCE MPH BBHITIOTHEHUN
1a00paTOPHBIX PAOOT UCIIOJIb3YETCS COBPEMEHHAs BBIYMCIUTEIbHAS TEXHUKA. KOMIIBIOTEpHBIN Ki1acc
YKOMIUIEKTOBaH HEOOXOUMBIM KOJIMYECTBOM NEPCOHATIBHBIX KOMIbIOTEPOB PC AT 1 nporpaMmMHbIM
obecrieyeHreM. B kauecTBe MaTepuabHO-TEXHUYECKOTO 00€CIIeUeHUs TUCIMITIIMHBI UCIIOIb3YIOTCS
MyJIbTUMEANIHBIE CPEACTBa; HAOOPHI CIaiiI0B U KNHOPHIBMOB; IEMOHCTPALIMOHHBIE IPUOOPHI; IPH
HE00XO0AMMOCTH — CPEACTBa MOHUTOPHHTIA U T.JI.

Ha na®opaTopHBIX 3aHATUAX UCIONB3YIOTCS CIEIYIOIUE CIENUAIN3UPOBAaHHbIE TA0OPAaTOPHBIE
YCTaHOBKH, YCTAHOBJICHHbIE B yueOHOI 1abopaTopun

JlaGoparopHast ycraHoBKa Ne2 — «['epMeTHUHbIE YIUIOTHUTENIbHBIE YCTPOMCTBaY

JIaGopatopHas yctaHoBKa Ne5 — «MOHTaX HACOCHON YCTaHOBKM».

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonuuecTBo 4yacoB 3aHATUM, MPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax B yuyeOHOM Mpoliecce IO
mucturuinHe «Hacoce» cocrassier 2 4.

B npomecce ocBoenus mucuuruimHbl «Hacockl» HCHONMB3YIOTCS CIEAYIOMNE 00pa3oBaTeIbHbBIE
TEXHOJIOTHH:
* TBOPUYCCKHE 33JIaHUS;
* paboTa B MaJIbIX TPYIIIaXx;
* o0yuarommue Urpsl (POJEBBIE UTPBI, UMHUTAIINH, IEJIOBBIC UTPHI 1 00pa30BaTEIIbLHBIC UTPHI);
* OBpUCTHYECKas Oecena;
®* CUCTEMBI IUCTAHIIMOHHOT'O O6y‘IeHI/I${;
* 00cyXJIeHHe U paspernieHue mpoodieM («mo3roBoit mrypmy», [TIOIIC- dpopmyna, «aepeBo perieHuin,
«aHaJIN3 Ka3yCOBY, «IIEPETOBOPHI M MEAHAIIUS», «JIECTHULIBI U 3MEHKH).



