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1. HEJX OCBOEHUSA JUCLHHUIIJIMHBI

Lenvro oceoenus oucyunaunwvt “llpoyeccwvt u annapamol nuuesblx NPouU3B00Ccms”
ABNAEMCSL 0OCBOEHUE 0OVHATOWUMUCS MEOPEeMUUEeCKUX OCHO8 NPOYECCO8, COBEPULAIOUWUXCS 8
NUWEBbIX NPOU3BOOCIBAX.

3aoauu kypca:

® 3y4YeHUE TEOPUU OCHOBHBIX MIPOIECCOB MUIIEBBIX MPOU3BOACTB U ABMKYIIHMX CHJI, TTOJT
JEHCTBHUEM KOTOPBIX OHH IMPOTEKAOT;

e 3y4YCHUE METOJIOB PacyeTa aIrmapaToB U MAIIMH MTUIICBBIX IIPOU3BOJICTB;

® 03HAKOMJICHHE C YCTPOMCTBOM M IMPUHITUIIOM JCHCTBHS PA3IUYHBIX TPOMBIIIICHHBIX
anmnaparoB, B KOTOPBIX OCYIIECTBIIIOTCS TEXHOJOTHYECKHE MTPOLIECCHI MUIICBBIX POU3BOICTB;

® M3y4YCHUE 3aKOHOMEPHOCTH MAacIITAOHOTO TIepexo/ia OT JIAOOPATOPHBIX MPOIIECCOB U
anmaparoB K IMPOMBIIIICHHBIM.

B pesynomame oceoenusi oucyuniunvl o6yyaowuiics 00axiceH 001a0ams Cledyrouumu
KOMNemeHYuamu:

e CnocoOHOCTh K CHCTEMAaTHICCKOMY M3yUEHHUIO HAyYHO-TEXHUICCKON
uH(pOpMaIi1, OTEYECTBEHHOTO U 3apyOEKHOTO OIBITA IO COOTBETCTBYIOIIEMY
npoduito noarorosku (I1K-1)

e (CnocoOGHOCTh y4acTBOBATh B pabOTEe Ha/l MHHOBAIIMOHHBIMH ITPOEKTAMU,
UCIOJB3Ys 0a30BbIE METOBI UCCIIEIOBATENbCKOI nesrenbHocTu (I1K-4)

e VYMeHHe BHIOMpaTh OCHOBHBIE M BCIIOMOTATEIbHBIE MATEPUAITBI, CIIOCOOBI
peanu3ainuy TEXHOJIOTHYECKUX MPOIECCOB, MPUMEHSTh IPOTPECCUBHBIE METOIbI
9KCILTyaTalluu TEXHOJIOTUYECKOT0 000PYI0BaHMS PU U3TOTOBJICHUN
TexHoyorndeckux mammuH (I11K-15)



2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OII BO

2.1. Jucuunimua «lIIporiecchl u anmaparthl NUIIEBBIX MPOU3BOACTB» OTHOCUTCS K
JUCHUIUIMHAM BapuaTtuBHOU yacTu biioka 1 «Jluciurimnel (MOyn)» 00pa3oBaTeabHOM
MIPOrPaMMbl 1 UMEET TECHYIO CBS3b C APYTUMH TUCITUTUTHHAMM.

komnereunuii OI1.

2.2. B rTabnuue MpUBEACHbI MPEAIIECTBYIOIIME W MOCIEAYIOUIUE JUCLUUIUIMHBI,
HafpaB/IeHHble Ha (POPMUPOBAHME KOMIIETCHIMH AUCLUUIUIMHBI B COOTBETCTBUU C MaTpULEH

IIpeamecTByomue 1 NocjaeayOuue JUCHUNINHBIL,
HanpaBJieHHbIe HA popMUPOBaHME KOMIIETEHIIU

[IpenmecTByronye AUCUUTIITMHBI

[Tocnenyronye AUCHUTIITIHBI

b1.5.13 ®usuka
b1.b.4 Xumus
b1.5.23 MexaHuka > XKAOKOCTH U Ta3a

b1.B.02 Texnomoruveckoe
o0opyioBaHuE NPEAIPUITUN
0OIIIECTBEHHOTO IMTUTAHMS

b1.B.04 TexHONOrHSs MHIIEBBIX
IIPOU3BOICTB

b1.B.06 Texnomorudeckoe
o0opynoBaHue

b1.B.09 XonomunbHoe
o0opynoBaHue

b1.B./IB. 07.01 Teopus
TEXHOJIOTHYECKUX TOTOKOB
b1.B.JIB. 08.02 Texnomoruueckoe
000pyIOBaHUE MAIbIX MPEIMTPHUATHIA
MTUTIEBBIX MIPOU3BOJICTB

b1.B.JIB. 09.01 TexHonorus u
000pyI0BaHNE TPOU3BOICTBA MSICHBIX
noiy¢habpuKaToB

b2.B.02.02(IT) Texnonoruueckas
MPaKTHKA

OT/I.B.04 Kontposb kauecTBa u
UCTIBITAHUN MPOAYKIIUH, pabOT, YCIyT




3. INTAHUPYEMBIE PE3YJBbTATBI OBYUYEHUSA

[TnanupyemMbie pe3ynbTaThl OCBOCHUS oOpa3oBarenbHO# mporpammel (OI1) —
KOMIETEHIIMM OOYyYaIOlUXCS ONPEACNAoTCS TpeOOBaHMSIMU CTaHIapTa IO
HAIPAaBJICHUIO TOJATOTOBKHU (CMEMUANTBHOCTH) U (POPMHUPYIOTCS B COOTBETCTBUU C
Matpuneit komnereHuui OI1

Ne Homep/ HaumeHoBaHue B pe3yabTare uzyuenust
n/n HHJIEKC KOMIeTeHIUH AUCHUILTHHBIOOYYAIOIIHeCs TOJKHBI:
KOMIIETEHLIMH (111 ee 4YaCTH)
1 2 3 4
1K-1 CriocoOHOCTB K 3HATh:

L. CHCTEMaTUIECKOMY HAYYHO-TEXHHIECKYIO HH(OPMAIIHIO TI0
U3YYCHUIO HAy4IHO- TIPOIIECCaM | arliaparam IHIIEBhIX
TEXHMICCKOW MHPOPMAIINH, | TIPOM3BOJICTB.
OTEYECTBEHHOI'O U Mudp:3 (I1IK-1)-8
3apy0eKHOTO OITBITA I10 Ymersb:
COOTBETCTBYIOILIIEMY U3y4arh HAyYHO-TEXHHUYCCKYFO
TPOQHITIO TTIOJITOTOBKH UH(HOPMALIIIO, OTEUYECTBEHHOTO U

3apyOeKHOTO OIbITA TI0 MPOoLIeccaM U
arraparam MHILIEBbIX TPOU3BOICTB.
[Mudp: Y (I1IK-1) -8

Baagers:

HABBIKAMH K CUCTEMAaTUYECKOMY U3YUEHHIO
HAyYHO-TEXHUUYECKON HH(pOpMAIIIH,
OTEUECTBEHHOT'0 U 3apyO0e’KHOTO OIbITA TT0
TMIpoIIeccaM | amnrmaparam MUIIEBhIX

MPOU3BOICTB
Hudp:B (I1K-1) -8
1K-4 CrnocoOHOCTh y4acTBOBAaTh B | 3HATH:
2 pabote Hax 0a30BEIE METOIBI HCCIIEI0BATENLCKON
MHHOBAIIMOHHBIMU JEeSITeIbHOCTH MTPUMEHUTEITHHO K
HpOCKTaMI/I, I/ICHOJ'IBSYSI HpOHeCC&M IIUIICBBIX HpOI/I3BOI[CTB
0a30BbIE METO/IBI HIngp:3 (ITIK-4)-1
HCCIICI0BATEIHCKON YMmerh:
JICATEITbHOCTH Hcnonb3oBaTh 0a30BbIe METOIBI

HUCCIIEI0BATENbCKON NEITEIILHOCTH B
WHHOBAIIMOHHBIX TIPOEKTaxX B chepe
MUIIEBHIX MPOU3BOJICTB

HIugp:V (IIK-4) -1

Baagers:

HaBbIKaMU pa0OTHI HaJl ”HHOBAIIMOHHBIMU
MMPOEKTaMHU, UCTIONIB3Ys 0A30BBIE METO/IbI
HCCIICIOBATEIBCKOM JCATCIIEHOCTH

[Mudp:B (TIK-4) -1




IK-15

YMeHue BbIOUpaTh
OCHOBHBIC U
BCIIOMOT'aTEeIIbHbIC
MaTepHabl, CIOCOOBI
peanuzanum
TEXHOJIOTMYECKUX
HPOLIECCOB, IPUMEHSTh
HPOTPECCUBHBIE METOIBI
AKCIUTyaTaluH
TEXHOJIOTUYECKOTO
000pyI0BaHHUS TIPU
W3TOTOBJICHUH
TEXHOJIOTHYECKUX MAIINH

3HaTh:

OCHOBHBIE TEXHOJIOTMYECKUE ITPOIIECCHI
MTUIIEBBIX TPOU3BOJICTB M CITIOCOOBI UX
peam3anuii

HIugp:3 (TIK-15) -1

YMmerh:

BBIOMPATh OCHOBHBIE U BCIIOMOTaTEITbHBIE
MaTepUatbl ¥ CIIOCOOBI JIJIsl pealiu3aIiuu
OCHOBHBIX TEXHOJIOTMYECKUX MPOLIECCOB
MUIIEBBIX TIPOU3BOICTB

HIugp:V (IIK-15) -1

Baanern:

HaBBIKAMU peajin3allii OCHOBHBIX
TEXHOJIOTMYECKUX TPOLIECCOB MUIIEBBIX
MIPOU3BOICTB

[udp:B (TIK-15) -1




4. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI
4.1. OFBEM JUCIUIJINHBI 1 BUIbl YYEEHON PABOTHI

Cemectpsl
Buj yueOHoit padoThl Bcero yacos Ne § Ne 6
4acoB 4acoB
1 2 3 4

AyauTOpPHBIE 3aHATHS (BCET0) 120 72 48
B tom uuce: - - -
Jlexmmm (JI) 52 36 16
JlaGopaTtopubie padoTs (JIP) 68 36 32
BHeaynuTopHasi KOHTaKTHas padoTa 4 2 2
B ToM umciie uHAUMBUAYaIbHBIE TPYIIIIOBBIE 4 2 2
KOHCYJIbTalluUn
CamocrosiTesibHas padoTa 65 34 31
odyuawierocsi(CPO) (Bcero)
PaboTa ¢ KHUKHBIMU UCTOYHUKAMU 25 14 11
Pabora ¢ 31eKTpOHHBIMU UCTOUHHUKAMHU 20 10 10
IToaroroBka K TECTUPOBAHUIO 20 10 10
IIpomexyTouHas sK3ameH () 63 9 (36) 9 (27)
arrectauus (BKJIOYast
CPO) [Ipuem 7k3., yac. 1 0,5 0,5

Koncynpranus, 4 2 2

Jac.

CPO, uac. 58 33,5 24,5
HUTOI'O: O6mas 4yacos 252 144 108
TPYA0EMKOCTh

3a4. efl. 7 4 3

4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pa3nenbl AMCUUILINHBI, BUAbI Y4eOHOH 1eATeJbHOCTH H (GOPMBbI KOHTPOJIS




Buabi yueOHoi

AesITeJIbHOCTH, BKJIIOYast @opMbI
CaMOCTOSITEJILHYI0 PaboTy TeKyIIero
Ne Ne
/| cenmec HanmenoBanme pa3saesa 00y4a0UXCsH KOHTPOJIA
n M
AUCHUTLTAHBI ycneB-TH (no
n Tpa (B yacax)
Hedenam
CP | Bce | cemecmpa)
J | JIP | 113
O | ro
1 2 3 4 5 6 7 8 9
1 5 Paznen 1. Teoperndeckue OCHOBBI | § 12 - 10 |30 | Texymmii
HayKH O Ipoleccax M amnmaparax -
MTUIICBBIX IPOU3BOJICTB
KOHTPOJIb
2 5 Pa3nen 2. 'mapomexannyeckue 16 |10 - 12 | 38 | Tekymmii
MpOLeCChl TECTOBBIN
KOHTPOJIb
3 5 Pasznen 3. 12 14 - 12 | 38 | Texymmii
TemnmooOMeHHBIE TPOIIECCHI TeCTOBBIH
KOHTPOJIb
4 BreaynuropHast KOHTaKTHas 2 Texymun
paborta TECTOBBIN
KOHTPOITh
5 5 [IpomexxyTouHas arrecranus 36 | ’x3ameH
6 6 Pasnen 4. MaccoOMeHHBIE 12 18 - 8 38 | Texymwnii
HPOLCCCHI TECTOBBII
KOHTPOITh
7 6 Paszgen 5.buomexannyeckue 2 4 - 8 14 | Texymmii
HpONECChI TECTOBBII
KOHTPOITh
8 6 Pa3znen 6. Mexanuueckue 2 10 - 15 |27 | Texkymmii
HpONECChI TECTOBBII
KOHTPOITh
9 6 Bueaynuropras KOHTaKTHas 2 | Texymui
paborta TECTOBBIN
KOHTPOJIb
10 6 IIpomexxyrounas arrecranus 27 | OK3aMeH




UTOoro

52 |68

252

4.2.2. JleKIIUOHHBIH KypcC

Ne
n/
n

HaumenoBanue
pa3aesa AUCHUNIMHBI

HaumenoBanue TeMbI
JEeKIUU

Conep:xanue JeKIu

Bcero
yacoB

1

2

Cemectp 5

I.

Pazpean 1.
TeopeTuveckue
OCHOBBI HAYKH 0
npoueccax u
annmaparax nuieBbIX
NMPOU3BO/ICTB

Tema 1. Knaccudukarus
IPOLIECCOB U aIIapaToB
MUILIEBBIX POU3BO/ICTB

ConeprxkaHue U 3a1a4u
Kypca «IIpouecchl u
anmnaparsl MUIIEBBIX
MIPOU3BOACTB.
Bo3aukHOBEHME U
pa3BUTHE HAYKH O
npoiieccax u
araparax.
Krnaccudukanus
OCHOBHBIX ITPOIIECCOB
MMUAIIEBON TEXHOJIOTHH.
OcCHOBHBIE CBOMCTBA
MHULIEBBIX MPOJYKTOB
U CBHIPbSI.

Tema 2. OcHOBHBIE 3aKOHBI
TEIUIOBBIX U
MaccoOOMEHHBIX
MIPOIIECCOB

3aKOHbBI COXpaHEHUs U
MEepeHOca MacChl U
sHepruu. [IpuHimn
Jle-1llarense.
[TpaBuiio ¢a3 I'umnca.
[IpuHuun aeuxyme
CHUIBL.

Tema 3. MeTonns!
HCCIIeI0BaHMS, pacueTa u
MIPOEKTUPOBAHUS
MIPOIIECCOB U aIIapaToB

OO1u11e TpUHIUITBI
pacyera MaluH u
annaparoB MMUILIEBBIX
MIPOU3BOJICTB.
TpeboBanus,
NPEIbIBISIEMBIE K
MaIIHaAM U
arraparam, U OIIeHKa
UX TEXHUKO-
SKOHOMUYECKON

3¢ (HeKTUBHOCTH.
OcHOBHBIE
KOHCTPYKLIMOHHBIE
MaTepHaIbl U X
BbIOOp. Ompenenenue
OCHOBHBIX Pa3MepoB
arnmaparos.
MoaenupoBanue

o 100ue MpoIeccoB
UANIEBOU
TEXHOJIOTHH.




Pasznea 2.
I'mapomexanuyeckue
npouecchl

Tema 4. Paznenenue
HEOJHOPOHBIX CHCTEM

Knaccudukanus
HEOHOPOIHBIX
cucteM. MeToanl
pazzeneHusl.
MarepuaibHbIi
OaJiaHC TTPOIIECCOB
pazzieneHusl.
Kuneruka pazneneHus
HEOHOPOIHBIX
CHCTEM.

Tema 5. OrcrauBauue u
OCaXKIECHUE

OTcTanBaHue IO
NEUCTBUEM
IPaBUTAIMOHHOTO
nojg. OcaxxaeHue noa
BO3ACHCTBUEM
IEHTPOOEIKHOMN CHIIBI.
O6opynoBanHwust 1S
OTCTauBaHUs U
OCaXKJICHUS.

Tema 6. ®unbTpoBaHUE

OO011e cBeaeHuUs.
Bunsl punbTpoBaHms.
JBrxKyias cuna u
CKOPOCTb Ipo1iecca.
ObopynoBanue s
GuIbTPOBAHUS.
Pacuér
($UIBTPOBAILHOTO
000pyoBaHusl.

Tema 7. Paznenenune
ra30BbIX HEOJHOPOIHBIX
CHUCTEM

OOmue cBeAcHHS.
['paBuTanmonnas
OYHCTKA ra3oB.
Oumncrka ra3oB Mo
JNEeUCTBHEM
MHEPUUOHHBIX U
EHTPOOEIKHBIX CHUJI.
OunbTpOBaHUE ra30B
Yyepe3 MOopUCThIE
neperopoaku. Mokpas
ounctka. Ocaxxaenue
o] AeliCTBHEM
AIIEKTPUIECKOTO TIOJIS

Tema 8. IlceBnoocoxaenue

OO0111e cBEICHUS.
du3nYecKrue OCHOBBI
IICEBIOOCOKICHUS U
pacueTHble (POPMYIIBI.
Arnmaparsl ¢
TICEBIO0KIDKEHHBIM
CJIOEM.

Tema 9. [lepememmBanue

OO1ue cBeneHusl.
[TepememmBanue
JKUJKHUX CpEl.
ITepememmBanme




MJIACTUYHBIX Macc.
[TepememmBanue
CBHINyYUX MaTepUaJIOB.

Tema 10. O6paTtHbIit 0OcMOC
U yabTpaduiIbTpanus

OO011Me CBEIECHHUS.
Teopetnueckue
OCHOBBI pa3JIeJICHUS
00paTHBIM OCMOCOM U
yIabTpaduIbTpaIueH.
YcrpoiicTBo
MeMOpaHHBIX
anraparoB. Pacuer
armaparos
MIPOTOYHOTO THIIA.

Pazpea 3.
Ten1o000MeHHBbIE
npouecchbl

Tema 11. Tenonepenaua

OO0111e cBeaeHUS.
TennonpoBoAHOCTS.
TemoBoe u3iydeHue.
KonBeKTHBHBII
TEII000MEH.
TemmooOmen npu
H3MEHEHHU
arperaTHoro
COCTOSIHHS
TCIUIOHOCHUTEIICH.
Cs13b KO3 uIeHTa
TEIUIONEPEIauH C
koaurmenTamu
TEIUIOOTJAYH.
JBrxyias cuna
TEIJI000MEHHEIX
MIPOLIECCOB.

Tema 12. Harpeanue,
OXJIAXKACHUE u
KOH/JICHCALIUS.

Harpesanue.
Hcnapenue.
Konpaencarmmus.
OxnaxxaeHue o
OOBIKHOBEHHBIX
TEeMIIepaTyp.
OxJIaxxXIeHne 10
TEeMIIepaTyp HUXKE
TeMITepaTypbl
OKPYXKAarOIEH Cpebl.
YcerpolicTBo
TEMI000MEHHOMH
anmaparypsl.

Tewma 13. BemmapuBanue

OO011ue cBeicHUs.
®Ousznko-xuM. OCHOBEI
BBITTAPUBAHUS.
Cnioco0n1
BBITIAPUBAHUS.

HUTOTI'O yacoB B 5 cemecTpe:

36

Cemectp 6

4.

Pazpea 4.

Tema 14. OCHOBEI

Kunetuka




MaccooOoMeHHbIe
NMPoIecchl

Macconepeaadn.

AbGcopOmus 1 ancopOIus

Maccorepeaayu.
MarepuajibHbIi
Oamanc
MacCOOOMEHHBIX
npoiieccoB. OCHOBHbBIE
3aKOHBI
Macconepeaayu.
dusnueckre 0CHOBEI
abcopOruu u
aacopoIuu.
[IpuHIIMTIMATIEHBIE
CXeMBbI a0COopOIIUH U
ajcopOuu.
Koncrpykuuun
abcopOepoB u
aacopoepoB.

Tema 15. [leperonka u
peKTU(hUKALIHS

N3yyenue nponecca
neperonku. M3yuenue
KOHCTPYKITUH U
UCTIBITAHUE
pekTr(dUKa-IIMOHHON
KOJIOHHBI.
Uccnenosanne
npoiiecca
peKTUdUKATIT
ATHJIOBOTO CITUPTA.

Tema 16. OxcTpakuus B
cUCTeME KUAKOCTh —
AKHUJIKOCTb.

PaBHOBecue B
CUCTEME KUKOCTb —
KHUJKOCTb.
Macconepenaya npu
sKcTpakiuu. CXembl U
pacueT IpoLECCOB B
AKCTPAKIUH.
KoHncTpykunn
HKCTPAKTOPOB.

Tema 17. DxcTpakuus B

CHUCTEME TBEPAOC TECIIO —

KUIOKOCTH.

CraTnka ¥ KHHETHKA
BBIIICIAYMBAHHS.
Pacuer
AKCTPAKITMOHHBIX
anmnaparos.
YcerpoiicTBo
AKCTPAKIIMOHHBIX
anmaparoB s
BBIIICIAYNBAHHS.

Tema 18. Cymika

Craruka CymkH.
@DopMBI CBSI3M BJIaru ¢
MaTepuaIoM.
Kuneruka cymku.
MarepuaibHbIi U
TEIUIOBOM OanaHc
cymiki. BapuaHnTtsl
CYIIUIIBHBIX




IIPOLIECCOB.
Konctpykuun
CYIIUJIOK.

Tema 19. Kpucramuzanus

Kuneruka u yciaoBus
KPUCTAJUTH3AIUH.
MeTtonasl
KpUCTAJUTH3AIUH.
MarepuaibHbIil U
TEIJIOBOM OanaHChl
KpUCTAJITU3AIUH.
YcrpoiicTBo
KPHUCTAJIJIN3aTOPOB.

Pazpgea 5.
Buoxumuueckune
Mpouecchl

Tema 20.buoxumuueckue
MIPOIIECCHI

Kuneruka
(epMeHTaTUBHBIX
MIPOLIECCOB.
MaccooOMeHHBIX
MIPOLIECCOB
(depmeHTanuu.
Anmnaparypa s
MIPOBECHUS
IIPOLIECCOB
(dhepMeHTaInH.

Pazpgea 6.
MexannuyecKue
Mpouecchl

Tewma 21. 3menbuenue u
KJIaccu(UKaIus TBEPIbIX
Marepuanos [IpeccoBanue

OO0111e cBeaeHUS.
®OHU3NYECKUE OCHOBBI
H3MENbYEHHS.
KoucTpykiuu paboThl
OCHOBHBIX THUIIOB
M3YYAOIIAX MAIUHY.
Knaccudukanus
3epHUCTBIX
MaTepuasoB.

OOmue cBeAcHHS.
O06e3BOKUBAHUE U
OpUKETHPOBAHUE.
['panynupoBanue u
¢dbopmoBaHue.
O6opynoBanue st
nepepadoTKu
MIPOIYKTOB
MIPECCOBAHUEM.

HUTOTI'O yacoB B 6 cemecTpe:

16

4.2.3. J1abopaTopHbIii NPAKTHKYM

Ne
n/
I

HaumenoBanue
pa3aena
JTUCIUIIINHBI

HanmeHnoBanue
J1a0opaTopHOi padoThI

Conep:xkanue
J1abopaTopHOM
padoThI

Bcero
JacoB

2

4




Cemectp 5

1. | Pa3gea 1. OrnpezesieHre OCHOBHBIX Omnpenenenue
Teopernueckue CBOMCTB MMHUILEBBIX IPOAYKTOB | IJIOTHOCTH,
OCHOBBI HAYKH 0 U CBIPbS OTHOCHUTEJIbHOM
npoueccax u IJIOTHOCTH, HACBIITHOM
anmaparax MJIOTHOCTHU
MU IIEeBbIX IIPOJYKTOB.
NMPOU3BOJACTB
N3ydenune MeTonoB OCHOBHBIE METO/IbI
HCCJIEI0BAHMS U UCCIIE0BAHUS
MOJICTTUPOBAHUS TIPOIECCOB U | (pu3muecKkmx
arnmnapaToB MUIIEBBIX npouecco. Kpurepuu
MIPOU3BOICTB nmoao0us GpuznyecKux
rpoueccos. Teopemsl
noxoous.
MoaenupoBanue
MIPOLIECCOB MUILIEBOM
TEXHOJIOTHH.
N3yuyenue cBONCTB Cranu, 4yryHsl,
MaTEpHAIIOB [JIsl U3TOTOBJIEHUS | [[BeTHBIC CILIABHI,
MAIIIMH U allapaTtoB NUIIEBBIX | yoyeTaqmuueckue
HPOHSBONCTB. MaTepuaibl U
IJIACTMACCHI,
UCIIOJIb3YEMBIX B
MallMHax M anmnaparax
MTUIIEBBIX
MIPOU3BO/ICTB.
2. | Paznen2. Hccnenosanue npouecca Omnpenenenue
I'napoMexaHUyecKH | OCAKICHHS TBEPABIX YaCTUL B | cCKOPOCTH OCAXICHHUS

€ MMpoueccCnhl

KHUIKHUX Cpehax.

YacTHULIbI B
JKUOKOCTIX. Bnsanue
Ha Tpo1ecC
OCAKICHMUS
pa3NuYHbIX (PaKTOPOB.
Kpurepunii Apxumena.

N3ydenue nmporecca
(buIbTpOBaHUS U
obopyoBaHue IS

Bunsr punsTpoBanus.
JBrKyias cuna u
CKOpOCTBH Ipolecca

(pubTpOBAHMS. ¢bunbTpoBaHus. TUIBI
¢GbuIbTPOB.
OuIbTPOBAIBLHOE
obopynoBaHue.

N3yuenue npouecca HccnenoBanue

MepeMEIINBaHNS YCTPOUCTBO nporecca

JUISL €r0 OCYIIECTBICHUS

NepCMCIINBAHU A




KUIKHAX Cpell Ha
Memanke. M3yuenne
nporecca
nepeMenInBaHus
MJIACTUYHBIX MAcc Ha
TECTOMECUIIbHOU
MalIuHe.
[TepememmBanue
CBIIIyYMX Macc Ha
BHOpaIMOHHOM
MeIIanKe

Pasznea 3.
Temioo0MeHHBIE
npoiecchbl

N3yuenune npouecca
TEIUIONEPEIadH.

N3yuenue
3aKOHOMEPHOCTEMN
TerJIonepeayn
TETJIONPOBOTHOCTHIO
1 KOHBEKITHEH.
Paznuunble cXeMBbI
JBIKEHUSA
TENJIOHOCHUTENEH.
Onpenenenue

ko3 dunreHTa
TeIJIoTnepe1ayuu.
Omnpenenenre notepb
TEIUIOTHI B
OKPYKAIOIIYIO CPENy.
HccnegoBanue
mpoiiecca
TeIUIoNepe1aut B
TEIIO0OMEHHOM
ammapare Turma «Tpyoa
B TpyOe».

I/I3yquI/Ie THUIIOB U

KOHCTPYKITUN TETII000MEHHBIX

arraparosB.

PexyneparusHnsle,
pereHepaTuBHoOe,
CMECHUTEIbHbIE TUIIbI
TEMI000MEHHUKOB.
KotyxoTpyOHble,
3MEEBUKOBBIE,
CIIUPAJIIBHBIE,
IUIACTUHYATbhIE
TEMI000MEHHUKH.

N3yuenune npouecca

BbIITApUBAHUA U KOHCTPYKIIUN

BBIMIAPHBIX aNlapaToB.

OnHokpaTHOE U
MHOTOKpPaTHOE
BBIITAPUBAHUE.
Brinmapuanue nox




MIOBBIIICHHOM U
ITOHWKEHHOM
JIaBJICHUH.
OpnHOKOpPITYCHBIE U
MHOT'OKOPITYCHBIE
BBIIIAPHBIE YCTAaHOBKH.

N3yuenue npouecca
BBINIAPUBAHUA U KOHICHCAIUU

N3yuenue npouecca
BBITIAPUBAHUS U
KOHJICHCAIlNM Ha
YCTaHOBKE
«AxBanuctusiTop 2
T-4».

HUTOTI'O 4acoB B 5 cemecTpe:

36

CemecTtp 6

4.

Pasznea 4.
MaccoOMeHHbIe
NMpouecchl

N3yuenune npouecca
abcopOLMK ¥ KOHCTPYKLMM
abcopOepoB.

IIpaBuiio ¢a3. 3akox
I'enpu. Kunetnueckue
3aKOHOMEPHOCTH
abcopO1um.
Koucrpykuuun
abcopOepoB.

N3y4eHne nmpoueccos
NEPEroHKu U peKTH(UKaLUU U
KOHCTPYKIUHI
PEeKTH(PUKAIIMOHHBIX
YCTaHOBOK.

NneanvHble 1
peanbHbIE KUIKHUE
cmecu. da3zoBbie
JIMarpaMMbl KUIKUX
cMmecel. [Ipocras u
CJIO’KHAs TEPEroHKa.
Pextuduxarnmusi,
CXEMBI
PEKTU(HUKAITMOHHBIX
YCTaHOBOK.
HccnenoBanus
npoiiecca
pekTuduKaluy B
peKTH(PUKAITMOHHON
KOJIOHHE
MePUOTUUECKOTO
JIECHCTBHSL.

N3ydenue nporeccon
DKCTPAKIIUU.

OKCTpakuus B
CUCTEME KHUIKOCTh-
KUIKOCTD.
DKCTpakuus B
cHCTeME TBEPI0€ TEJI0
KUIKOCTD.




YcerpolicTBo
HKCTPAKIIMOHHBIX
anmnapaTos.

N3ydenus nponecca
abcopOuumu.

AncopOeHThI, 00macTu
UX IPUMCHCHUSI.
Cxema ot
aICOpPOITMOHHBIX
anmapaToB.

N3ydenue nporecca Cymku u
KOHCTPYKLUI CYIIHIIOK.

@OpMBI CBSI3M BIIArU ¢
MaTepUaIOM.
Kunerunka npouecca
cywku. KoncTpykuun
CYIIMJIBHBIX
YCTPOUCTB.
Hccnenosanue
Ipouecca CyIKku
MaTepuaioB Ha
TEPMOPATUALMOHHON
CYILLIUJIKE

Pa3pgea 5.
Bbunoxumunueckue
MPOoLecchl

N3yuenne 6MOXUMHUECKUX
MPOLIECCOB U YCTPOUCTB JIJISl UX
OCYIIECTBIICHUA.

N3ydenne KMHETUKU
(bepMeHTaTUBHBIX
IPOIIECCOB U
armaparoB JUIs
IIPOBE/ICHUS
dbepmeHTanue.
N3yuenus
00e33apaxuBaHMs
BOJIbI HA YCTAaHOBKE
«M3ympyn cm».

Pasznea 6.
MexaHuyecKue
npouecchl

N3yuenune npouecca
HU3MCJIBUCHUA TBEPABIX
MaTepHaJIOB U U3MEIbYAOIINX
MalIiH

PuU3NYECKUE OCHOBBI
WU3MENTbYCHHUS.
Onpenenenue paboTsl
U3MENbYCHHUS.
N3yuenue
KOHCTPYKIIUU
JIPOOHUIIOK, METHHUI] U
PEXYIUX MAIIHH.
Uccnenosanue
nporecca
M3MENIbUEHHUS 3€pHA
Ha MEJIbHULIE.




N3ydenue nmpoiiecca
MIPECCOBAHUS U MPECCYIOIMUX
MallluH.

Onpenenenue ycuaus
paboThI TpeccoBaHUS.
N3yuenue
KOHCTPYKIIUU
IIPECCOB.
Uccnenosanus
mpoiecca
MIPECCOBAHUs OBOILIEH

1 QPYKTOB.

HUTOI'O yacoB B 6 cemecTpe:
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4.2.4. llpakTHyecKue 3aHATHS (He npeonoazaromcs)




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIETI'OCA

Bunn1 CPO
Ne | HaummenoBaHue pa3gena | Ne Buasr CPO Bcero
n/n (TeMbl) JUCHUIIMHBI n/n 4yacoB
1 2 3 4 5
Cemectp 5
1. Pasznen 1. Teoperuueckue | 1.1. | PaGoTa ¢ KHMKHBIMHA HCTOYHUKAMH 4
OCHOBBI HAYKH 0
npoueccax M annaparax | 1o - | paGora ¢ 37eKTPOHHBIMH HCTOUHUKAMH 3
NMUIIEBBIX MPOU3BOJCTB
1.3. | [loaroroBka K T€CTUPOBAHHUIO 3
2. Paznen 2. 2.1. | Pabora ¢ KHMKHBIMH UCTOYHUKAMU 5
I'mppomexannveckue
MPOLeCcChI 2.2. | Paborta ¢ 3JIeKTpOHHBIMH UCTOYHUKAMU 3
2.3. | IloaroroBka K TECTUPOBAHHUIO 4
3. Pa3znea 3. 3.1. | Pabora ¢ KHIKHBIMH UCTOYHUKAMU 5
Tem1000MeHHbIE
NpoLecchl 3.2. | Pabora ¢ 351eKTpOHHBIMU HCTOYHHKAMH 4
3.3. | IloaroroBka K TECTUPOBAHUIO 3
HUTOI'O yacoB B 5 cemecTpe:
Cemectp 6
4. Pa3znen 4. 4.1. | Pabora ¢ KHI)KHBIMH UCTOYHUKAMU 3
MaccoOMeHHBIEe
NMPOLeCcCHI 4.2. | Pabora c 3MeKTPOHHBIMH UCTOUHUKAMHU 3
4.3 | IloaroroBka K TECTUPOBAHHUIO 2
5. Paznea 5. 5.1 Pabora ¢ KHMKHBIMA UCTOYHUKAMU 3
buoxumuueckue
npoiuecchbl 52 PaGora ¢ neKTpOHHBIMHU HCTOYHUKAMH 3
5.3 [ToaroroBka K TECTUPOBAHHIO 2
6. Pasznen 6. Mexanunueckue | 6.1. | Pabora ¢ KHM)KHBIMHA HCTOUYHUKAMU 5
npoiecchbl
6.2. | Pabora c 371€KTpOHHBIMU UCTOYHUKAMU 4
6.3 [ToaroroBka K TECTUPOBAHHIO 6
HUTOTI'O yacos B 6 cemecTpe: 31




5. MIEPEYEHb YYEBHO-METOJUYECKOT'O OBECIIEYEHMUS JJIsI
CAMOCTOSITEJBHOI PABOTHI OBYYAIOIIMXCS MO
TV CHUILIAHE

5.1. MeToanueckne yKa3aHus 1Jisl IOATOTOBKHU 00y4al0IUXCS K JEKIIHOHHBIM 3aHATHAM

OObyyaromumMcst HEOOXOJMMO O3HAKOMUTBCS: C COJIEp)KaHHEeM padoyell MporpamMmbl
JUCLIUIUIMHBL, C €€ LEISIMHU U 3a/ladaMH, CBA3SMU C IPYTUMH JHUCLHUIUIMHAMUA 00pa30BaTelIbHON
POrpaMMbl, METOAMYECKUMH Pa3padOTKaMH, UMEIOIIMMHUCA Ha caiiTe By3a U B OMOJIMOTEUHO-
U371aTeIBCKOM IIEHTpPE, C rPpa)uKOM KOHCYJIBTAIIUH MPETOAaBaTEs.

W3ydeHue AUCUMILTUHBI TpeOyeT CUCTEMATHUECKOTro U MOCIeI0BAaTeIbHOTO HAKOIIICHUS
3HaHUH, CJIEeI0BATENIbHO, MPOMYCKA OTJACIBHBIX TEM HE MO3BOJIAIOT INIyOOKO OCBOUTH MPEIMET.
HeoOxonuMo mnpuxoauTh Ha JEKIHUIO [OATOTOBJICHHBIM, BeIb TOJBKO B O3TOM CiIydae
IpEenoiaBaTeslb MOXKET BECTH JICKIMI0 B HMHTEPAKTUBHOM pPEXHME, YTO CIIOCOOCTBYET
NOBBIIICHUIO A((EKTUBHOCTH JIEKIUMOHHBIX 3aHATHH. VIMEHHO ™03TOMYy 00yYaromuMcs
HEO0X0UMO:

- mepea KakIOoW JIeKIued NpocMaTpuBaTh pabouyyid MpOrpamMmy AUCIHHUIUIAHBI, YTO
IIO3BOJIUT COKOHOMHUTH BpEMsI Ha 3alUChIBAHUE TEMBl JIEKIIMM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHIyeMOM JInTepaTyphl;

- Ha OTJAEJbHBIE JIEKIMM IHPUHOCUTH COOTBETCTBYIOIIMNM MaTepuan Ha OyMa)KHBIX
HOCHUTEJISIX, MPUCITAHHBIN JEKTOPOM Ha «IJEKTPOHHBIM MOUYTOBBIA SIIUK TPYIIbD (TaOJIULIBI,
rpaduKd, CXeMbl), KOTOpBIA OyAeT oOxapaKkTepu30BaH, IMPOKOMMEHTHPOBAH, JIOTIOJIHEH
HEIOCPEICTBEHHO Ha JIEKLINH;

- Iepel OYepeqHOW JeKUuedl HEeoOXOAMMO IPOCMOTPETh MO KOHCHEKTY MaTepuall
NpeAbIayIed JIEKIIMH, BOCIPOU3BECTH OCHOBHBIE OIPEACICHHS, OTMETUTh HEIOHSATHBIE
TEPMUHBI U IIOJIOKEHUS, TOATOTOBUTH BOIIPOCHI C LI€JIbI0 YTOUHEHHSI IIPABUIIBHOCTH [IOHUMAHMS,
TIIOIBITATHCS] OTBETUTHh HA KOHTPOJIBHBIE BOIIPOCHI IO KIFOUEBBIM IIYHKTAM COJIEPYKAHUS JIEKIIUH.

[Ipu 3aTpyAHEHHSX B BOCHPHUSATHM MaTepuana cleayeT oOpaTHThCs K OCHOBHBIM
JUTEpaTypHbIM UCTOYHMKaM. Eciu pa3oOpaThcst B MaTepHale OIsTh HE yAaloch, HEOOXOAUMO
0o0paTUThCs K IIpenoaaBaresnto (o rpaguKy ero KOHCYJIbTallUN UM Ha MPAKTUYECKUX 3aHATHUSAX,
VI HalucaTh Ha aJpec JJIEKTPOHHOM IOYTHI).

By3oBckast nekius — IiaBHOE 3BEHO AMJAKTHUYECKOro Iukia oOyuenus. E€ uenp —
PacCMOTPEHHE TEOPETUUECKUX BOIIPOCOB U3JIaracMOW JUCLUIIINHBI B JIOTHYECKU BBIIECPKAHHOMN
dopme;  (GopMHUpPOBAaHME OpPUEHTUPOBOYHOM OCHOBBI  JUI  IOCJIEAYIOIIErO  YCBOEHHUS
oOyyarompMucst ydeOHOro marepuana. B cocraB JEKIIMOHHOIO Kypca IO JUCHUIUIMHE
«DJIEKTPOTEXHUKA M DIIEKTPOHMKA» BKJIIOYEHBI: KOHCIEKTHl (TEKCThl, CXEMbI) JIEKIHH B
SJIEKTPOHHOM  TIpeACTaBIe€HUM; Gaill ¢ pa3gaToOyHbIM MaTepuajoM; CIHMCKH Yy4eOHOM
JUTEpPaTyphl, PEKOMEHIyeMON 00ydarolMMcs B KadeCTBE OCHOBHOW U JOMOJHMUTEIBHOW IO
TeMaM JIEKIUH.

OOmwmit CTPYKTYpHBIN KapKac, MPUMEHUMBINH KO BCEM JICKIIUSM TUCIUTLIAHBI, BKIIOYACT
B ce0s cooOlieHne IJIaHa JEeKIMM W CTPOroe CleJoBaHWE eMy. B maH BKJIIOYEHBI
HAaVMEHOBAHMS OCHOBHBIX Y3JIOBBIX BOIPOCOB JIEKIMM, KOTOpPBIE TIOJOKEHBI B OCHOBY
IIPOMEKYTOUYHOIO KOHTPOJISA; CBSI3b HOBOI'O MaTepHalla C COAECPKAHUEM IPEIBIAYILIECH JIEKLINH,
ONpENEJIEHNE €ro MecTa M Ha3HA4YeHHs B JHMCHMIUIMHE, a TaKKe€ B CHCTEME C JPYTUMH
JUCLHUINIMHAMU U KypcaMu; IOJBEIECHUE BBIBOJIOB II0 KaXXJAOMY BOIPOCY U II0 UTOraM BCEH
JIEKIIHH.

5.2. METOANYECKHUE YKA3AHUSA 1A HOAI'OTOBKHU OBYYAIOIINUXCHA K
JIABOPATOPHBIM 3AHATUAM

JlaGopaTopHble pabOTHI COCTABISAIOT BAaXHYI YacTh NPOPECCHOHATIBHON MOATOTOBKU
oOywatommxcsd. OHM HampaBleHbl Ha HKCIEPUMEHTAIFHOE MOATBEPKACHHE TEOPETUUECKUX



MOJIOXKEHUN U (POopMUpOBaHHE YUEOHBIX U MPO(HECCHOHAIBHBIX MPAKTHUYECKUX YMEHHI.

Brimonnenue odyvaromumucs 1a00paTopHbIX pabOT HAMpaBIeHO Ha:

- 00001IeHe, CHCTEMAaTH3alINI0, YIITyOJIeHNne, 3aKPEIJICHHE MOTYYSHHBIX TEOPETUIECKUX
3HAHUU IO KOHKPETHBIM TEMaM JIUCIUILINH,

(dopmupoBaHrEe HEOOXOJUMBIX TPOPECCHOHATBLHBIX YMEHUI U HABBIKOB;

MeTtoauueckue yKa3aHus 1o MpOBEACHUIO TaOOPaTOPHBIX pabOT BKIIOYAIOT:

3aryiaBue, B KOTOPOM YKa3bIBaeTCsl BUJ paObOTHI (J1TabopaTopHas), €e MOPSAKOBbI HOMED,
00BeM B yacax U HAMMEHOBAHUE; 11eJIb pabOThI; IPEAMET U CoJepKaHue paboThl; 000pyI0BaHUE,
TEXHUYECKUE CPEACTBA, MHCTPYMEHT; MOPAIOK (IOCIEI0BATEILHOCTE) BBIOJHEHUS PalOTHI;
npaBuja TEXHUKH O€30MacCHOCTH M OXpaHbl TPyJa MO JaHHOW paboTe (1m0 HEOOXOIUMOCTH),
obmme mpaBunga K odopmileHHI0O pabOThI; KOHTPOJBHBIE BOMPOCHI U 3aJlaHUsS; CIHUCOK
TUTEPaTyphl (10 HEOOXOTUMOCTH ).

[Tpu mranupoBaHuM 7a00pPATOPHBIX PadOT ClEAyeT YUMTHIBATh, YTO HAPSAY C BEIyIICH
LENbI0 - TOJTBEPKICHHUEM TEOPETUUYECKHX IMOJOKEHUH - B XOJE BBIMOJHEHUS 3aJaHUid Yy
oOyJarouuxcsi B pOPMUPYIOTCS IPAKTUYECKUE YMEHUS M HaBBIKM OOpaleHus ¢ 1abopaTopHbIM
o0opy/soBaHUEM, ammapaTtypoil U Mp., KOTOPbIE MOTYT COCTaBIATh 4YacTh MpOoecCHOHaIbLHOU
NPaKTUYECKOH TOATOTOBKH, a TaKXe MCCIEOBATEIIbCKUE yMEHUs (HaOI0JaTh, CpaBHUBATD,
aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, J€NaTh BBIBOJbI U 0000IIEHHUS, CAMOCTOSITENHHO
BECTH UCCIIeIOBAaHHE, OPOPMIISATH Pe3yIbTATHI).

[TomruMO cOOCTBEHHO BBINOMHEHUS PAOOTBHI ISl KaxaoW JabopaTtopHoit paboThI
IpeIyCMOTPEHA MPOLEAypa 3alllUThl, B X0/A€ KOTOPOHW MpPEernojaBaTelb MPOBOAUT YCTHBIA HITH
MUCHbMEHHBIA OMPOC O00YYAIOIIMUXCS U1 KOHTPOJISI TOHUMAaHUS BBIMOJIHEHHBIX UMU W3MEpPEHUA,
NpPaBWIBHON HMHTEPIIPETAIMM TIOJIYYECHHBIX pE3yJIbTaTOB M YCBOGHHS HMH OCHOBHBIX
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUW 1o Teme 3aHATHsA. CHIHCOK JUTepaTyphl JUIs
MOJTrOTOBKH K J1a00OpaTOPHBIM 3aHSATHUSAM IPUBEICHBI HIKE
borames A. FO, Meroanueckue ykazaHus Ui MOATOTOBKH 00YYarOIIUXCs K J1a00paTOPHBIM IO
Kypcy «IIpotiecchl 1 annapatsl NUIIEBBIX Tpou3BoAcTBY / botames A. O, Mancyrenos P. C., —
Yepkecck: BULL CeKasl TTA, 2016. —42c.

5.3. METOIWYECKHWE YKA3AHUS 110 CAMOCTOSITEJIBHOM PABOTE
OBYYAIOIIUXCHA
BaxxHoil 4yacThl0 caMOCTOATENbHOW pabOThl SIBISETCS YTEHHE Y4eOHOM M HaydHOMU
mutepatypbl. OCHOBHass (QYHKIMS y4€OHHMKOB — OpPHUEHTHPOBATh OOY4YaIOIIErocs B CUCTEME
3HaHWW, YMEHUI W BIAJEHHUI, KOTOpbIE JIOJDKHBI OBITh YCBOEHBI M OCBOEHBI OyayHIMMHU
OakanaBpaMu 1O TAaHHOW JUCITUTIIINHE.



6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'NHN

Ne Ne Bcero
n/ | cemec Buanbl yueOHoii padoThl Oobpa3oBaTe/ibHbIE TEXHOJIOTUH 4acoB
n Tpa
1 2 3 4 5
1. |5 Jlexus «Knaccudukanus Jlexyus-npesenmayus 2
MIPOIIECCOB U aIMapaToB
MUIIEBBIX IPOU3BOJICTBY
2. |5 Jlexuust «OCHOBHBIE 3aKOHBI | JIekyus-npezenmayus 2
TEIUIOBBIX U MAaCCOOOMEHHBIX
MIPOIIECCOBY
3. |5 Jlexkuust «Metoabl Jlexyus-npesenmayus 2
WCCIe0BaHMs, pacuera u
MIPOEKTUPOBAHUS IIPOLIECCOB
Y armapaToBy
4. |5 Jlexuus «Paznenenue Jlexyus-npezenmayus 2
HEOJHOPOJHBIX CUCTEM»
5. 15 Jlexmusa «OTcranBanue u Jlexyus-npezenmayus 2
OCQXKJICHUEY
6. |5 Jlekuusa «PunbTPOBAHUE Jlexyus-npezenmayus 2
7. |5 Jlexuus «Paznenenue Jlexyus-npezenmayus 2
ra30BbIX HEOJJHOPOIHBIX
CUCTEM»
8. |5 Jlexuus Jlexyus-npesenmayus 2
«IIceBnoocoxaeHue»
9. |5 Jlexuus «IlepememmBanue» | Jlekyusa-npesenmayus 2
10. | 5 Jlexuus «OOpaTHbIi ocMoc U | Jlekyus-npezenmayust 2
YIbTPAQUIHTPALIHS
11.15 Jleknusa «Tennonepenava Jlexyus-npesenmayus 2
12. | 6 Jlexuust «QKCTpaKUUA B Jlexyus-npesenmayus 2
CUCTEME KUJIKOCTh —
KHUIKOCTD. »
13. 16 Jleknusa «9xcTpakuus B Jlexyus-npesenmayus 2
CUCTEME TBEPAOE TEJO —
KHUIKOCTD. »
14. 16 Jlexuus «Kpucramnuzauus» | Jlekyusa-npezenmayus 2
15.16 Jlexums «brnoxumMuueckne Jlexyus-npezenmayus 2

IIPOLIECCHI»




7. OBECIIEYEHHUE JUCIHUIIJIMHBI
7.1 IEPEYEHb OCHOBHOM 1 JOIOJJHUTEJIBHON YUYEBHOM JIUTEPATYPbBI

CnucoK 0CHOBHOM JIUTEpaTypbl

AreeB, M.A. TemiomaccoOOMEHHBIC TMPOIECCHI M  YCTAHOBKH  ITPOMBIIIUICHHON
TCIUIOTEXHUKU [DJIEKTPOHHBIA pecypc]: ydeOHoe ImocoOue Uil CTYACHTOB BY30B,
obyuarontuxcst mo HanpasieHuio 13.03.01 «Termmo3HepreTHka U TEIIOTEXHUKa» BCeX HopM
obOyuenus/ M.A. AreeB, A.H. MpakuH. — DJIEKTpOH. TEKCTOBBIC JaHHbIe. — CapatoB: Al
I[lm DOp Memma, 2018. — 229 c. — 978-5-4486-0115-6. — Pexum pocryna:
http://www.iprbookshop.ru/70284.html

AnnpuxueBckuii, A.A. MexaHHWKa >XUJIKOCTH M Ta3a [DJIEKTPOHHBIA pecypc]: ydeOHoe
nocobue/ A.A. AHAPMKNEBCKUH. — DJEKTPOH. TEKCTOBBIE AaHHbIe. — MUHCK: Brimmiimas
mkona, 2014. — 207 c. — 978-985-06-2509-0. — Pexum pocrymna:
http://www.iprbookshop.ru/35498.html

bazapuoBa, HO0.I'. TeopeTuueckre OCHOBBI METOJOB HUCCIIEOBAHMS MUIIEBBIX MPOIYKTOB
[DnexTpoHHBI pecypc]: ydueOHoe mocobue/ HO.I. BazapHoBa. — DJEKTPOH. TEKCTOBBIC
nanusie. — CI16.: Yausepcuter U'TMO, UncTutyT X0noaa u 6uorexHomnorui, 2014. — 134
c. — 2227-8397. — Pexwum nocryna: http:// www.iprbookshop.ru/68168.html

I'poxoBckuii, [1.B. OCHOBBI THAPABIMKN U THAPONPHUBOJ [ DIIEKTPOHHBIN pecypc]: yueOHoe
noco6ue / J[.B. I'poxoBckuii. — DnekTpoH. TekctoBble ganHble. — CII0.: [lonuTtexnuka,
2016. — 237 c. — 978-5-7325-1086-7. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/58852.html

Jlakuza, H.B. AHanu3 NHINEBBIX MPOAYKTOB [DIEKTPOHHBIA pecypc]: ydeOHoe mocodue/
H.B. Jlakuza, JL.K. Heynaumna. — DnekTpoH. TeKCTOBbIe NaHHble. — ExaTepuHOypr:
Vpansckuii peaepansubiii yausepcutet, ObC ACB, 2015. — 188 ¢. — 978-5-7996-1568-0.
— Pexxum poctyna: http:// www.iprbookshop.ru/69578.html

Cnucok A0NOJHUTEILHOM JIUTEPaTyPhI

babaeB, M.A. T'unpaBnuka [DneKTpoHHBIN pecypc|: yueOHoe mocobue/ M.A. babGaeB. —
OneKTpoH. TeKcToBbIE AaHHble. — Capatos: Hayunas kuura, 2012. — 191 c¢. — 2227-8397.
— Pesxum pocryna: http://www.iprbookshop.ru/8192 . html

KyspmuueBa, B.H. buoxumus numeBbIX HpPOIYKTOB M UX METa0O0IM3M [DIEKTPOHHBIN
pecypc]: yuebHO-meTtommyeckoe mocobue/ B.H. Kysemmuea, WM.FO. Benmosa, H.A.
Kammpuna. — DnekTpoH. TeKCTOBble JaHHble. — BopoHex: Boponexckuii
['ocynapctBennbiii Arpapublil YHusepcutet uM. Mmneparopa Iletpa [leporo, 2015. — 247
c. — 978-5-7267-0819-5. — Pexxum nocryna: http://www.iprbookshop.ru/72652.html

[Tnakcun, FO.M. IIpoueccs! u anmapaTsl nUIIeBbIX Mpou3BoacTB [Tekct]: yuebnuk/ 0. M.
I1nakcun, H.H. Manaxos, B.A. Jlapusn. - M.: KonocC, 2005. — 760 c.

[Tpoueccr! u annapathbl NUIIEBBIX Mpou3BoACTB. B 2-x kH. Ku.1[TekcT]: yueOHuk/ noxa pen.
A.H. Octpuxkosa. - CII6.: TUOP/, 2007. - 704 c.

[Tporteccrl u anmapaTsl TUIIEBBIX MTPOU3BOACTB. B 2-x kH. KH.2 [Tekcr] yueOHUK/
nox pen. A.H. Octpukosa. - CII6.: TUOP/I, 2007. - 608 c.

Pacuer u xKOoHCTpyHpOBaHHE MAIIMH M allapaToB MHINEBBIX MPOU3BOACTB [TekcT]:
yaeOnuk/ O.B. A6pamos, A.H. Octpukos, I'.B. Kanamaukos, ®.H. Beptsakos.- M.: PAIIII,
2009.- 546 c.




TexHuveckass TepMOJIMHAMHKA W TEIUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]/ . — Dmek-
TPOH. TekcToBble JnaHHble. — CraBpomoab: CeBepo-KaBkasckuii — denepaabHbIN
yauBepcurer, 2017. — 107 c¢. — 2227-8397. — Pexum jgocrymna:

http://www.iprbookshop.ru/75606.html

MeToauuecKkue MaTepHuaJibl

l.

2.

4.

borame A. 1O, Meroauueckue ykasaHus Ui TOJATOTOBKM OOy4YarOIIUXCS K
nabopaTopHbIM 10 Kypey «lIpoweccsl U anmaparsl OUILEBBIX IPOM3BOACTBY / boTtamies
A. IO, Mancyrenos P. C., — Uepkecck: BULL CesKaBI TTA, 2016. —42c.

borames A. 10, Meroanueckue yka3zaHus MO CaMOCTOSITENILHOM paboTe o0ydaromuxcs
naboparopHbiM 1o Kypcy «lIporeccsl u anmapathl MUIIEBBIX MPOU3BOJICTBY» / boraries
A. 1O, — Yepkecck: BULL CesKaBITTA, 2016. — 12c.
3. 7.2.IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM ceTH
«HHTepHeT»

5.

JInueH3noHHOE MPOrpaMMHOE PekBU3UTHI TUIICH3UIT/ TOTOBOPOB

olecrieuenne

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Wnentudukarop noxnucuuka: 1203743421

Cpox neiictBus: 30.06.2022

(mponieHue MOAMUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenns 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpouHas

AntuBupyc Dr.Web Desktop Security Suite

JluneH3noHHbIN cepTUhUKAT
Cepuiinbiit Ne DVG-VI6F-H8S7-NRBC

Cpox geuictBus: ¢ 20.10.2022 go 22.10.2023

Koncynprant [Inroc

Jorosop Ne 272-186/C-23-01 ot 20.12.2022 1.

ArchiCAD 17 RUS

becrinatnoe 110 anis yueOHBIX 11e1€H

I'oc.koHTpakT Ne




0379100003114000006 54609 ot 25.02.2014

JIutieH3noHHbBIN cepTUdUKAT IS
KOMMEPYECKUX LIeNei

Autodesk AutoCAD 2014

becrnatnoe 110 aiis yueOHBIX 11e1€H

I'oc.koHTpakT Ne
0379100003114000006 54609 ot 25.02.14 s
KOMMEPYECKUX LIeNIei

MATLAB (IIIT ansa npoBeaeHust
WHXCHEPHBIX PAacYeTOB U BU3YAJILHOTO
0JIOYHOT'O MOJICITMPOBAHHMS B 00JIACTH
3IEKTPOIHEPICTUKH )

I'oc. konTpakt Ne 0379100003114000018 ot
16 mas 2014 r.

(becuiatHO€ HcIONIB30BaHKE CTApOil BEpCUN)

SBC IPRbooks

JIuuensuonnsiii qoroop Ne 9368/221I1 ot
11.06.2022 1.

Cpok neiictBus: ¢ 01.07.2022 1o 01.07.2023

Becnuatnoe I1O: Lazarus, Firebird, IBE Expert, Pascal ABC, Python, VBA, Virtual box,
Sumatra PDF, 7-Zip, 1C: llpennpusarue 8.3 YueOHas Bepcus




8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

8.1. TpeGoBanusi Kk ayauTopusiM (MOMeIeHUSIM, MeCTaM) ISt
NpoBeieHUs 3aHATHIl

1. YueOHas aynutopus IJis MPOBEICHUS 3aHATHN JIEKIIMOHHOTO THIIA:

- Habop  JEMOHCTPAllMOHHOTO  OOOpyAOBaHHS M  Yy4eOHO-HAIVISIAHBIX  MOCOOMIA,
00ecreunBaroNX TEMAaTUYECKUE UIUTFOCTPALIMK: TPOEKTOP, IKPaH, HOYTOYK;

- CleUalu3UpOoBaHHasi MeOelsb: CTOJ IPEernojaBaTeNIbCKUi, CTYN JUIsl IpenojaBaTess, CTOJ
YUEHHUECKUH, CTYJl yUeHHYECKUH, I0cKa yueHHuecKas, Tym0a kadeapa.

2. VYueGOHas ayauTopuss A IIPOBCACHUA 3aHATUHN CEMHUHApPCKOr'o THIIA, KYpPCOBOI'O
MIPOCKTUPOBAHUA (BBIHOJ'IHCHI/IC KYPCOBBIX pa60T), I'pynmnoBbIX W  HWHIAUBUAYAJIBbHBIX
KOHCYHBT&HHﬁ, TEKYIICTO KOHTPOJIA U HpOMe)KYTOHHOfI aTTeCTalluM.

- TEXHUYECKUE CpeACTBa OOyuUeHHs, CIyKallue g MpeaocTaBlieHus y4eOHOM uHbopMaiuu
OOJNBIION ayAMTOPUM: TEPEHOCHOM MPOEKTOp, MEePEHOCHONW HACTEHHBIM OJKpaH, HOYTOYK,
CHUCTEMHBIN 0JIOK, MOHUTOP, TUI0TTEP, MDY

- CIICHUAJIM3HUPOBAHHAA MeOenb: CTOI HpeHOﬂaBaTeHBCKHﬁ, CTyJl UId TpenoaaBareiis, CTOJ
y‘IeHI/I‘{CCKI/Iﬁ, CTyJl y‘leHI/IquKPlﬁ, CTOJI KOMHLIOTepHLII\/'I, J0CKa ydYCHHUYCCKal.

3. ITomermienue st CAMOCTOATEIBHOM PabOTHI.
bubnunoTedHo-u31aTeIbCKUM LIEHTP.

OTI[CJ'I 06CJ'IY)KI/IBaHI/I$[ II€CYAaTHBIMU U3JAHUAMU. KOMIIJICKT HpOGKHHOHHBIﬁ, My,]'H:THMeI[HﬁHBIﬁ
000pyI0BaHKE: SKpaH HACTEHHBIN, IPOEKTOP, HOYTOYK; paboune CToNbl Ha | MECTO, CTYJIbS.

Otnen oOcimyKUBaHUS AIIEKTPOHHBIMU M3JJaHUSAMU: UHTEPAKTUBHAsI CUCTEMa, MOHUTOP, CETEBOM
TEpPMHHAJI, IEPCOHATIBHBINA KoMIbIoTEp, MDY, ipuHTEp, paboune cTosbl Ha 1 MECTO; CTYINbSL.

HNudopmannoHHO-0ubIrorpaguueckuil  OTAeN: NEepCOHAIbHBIN KOMIbIOTEp, ckaHep, MOV,
pabouune cToibl Ha 1 MecTo, CTYJbS.

8.2. TpeGoBanusi K 000PYI0BAHMIO PA00YHMX MECT MPENoIABATEIS U
o0yuyaromuxcs

1. Paboyee mecTo mpemnoiaBarens, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee MecTO 00y4aromlerocs, OCHAIIEHHOE KOMIIIOTEPOM C JOCTYIOM K CETH
«VaTepHET», 1M pabOTHl B 3JEKTPOHHBIX 00pa30BaTENbHBIX Cpelax, a Takke Uil paboThl C
3JIEKTPOHHBIMHU Y4eOHUKAMU.



8.3. TpeboBaHus K cieUAJIM3MPOBAHHOMY 000PYA0BAHUIO

JlaboparopHoe 000pyaOBaHHE:

YcranoBka nist o6e33zapaxuBanus Bojasl U3YMPY [[-CU
AxBaguctuistop [19-4,

Kommexe IYMMAPK ¢ meroaukoii pacuera

Memanka marautHas [19-6110 ¢ mogorpesom

Crepunuzarop I'TI-80

AHanuzarop kauectBa Mosioka «JIAKTAH-4»

MukpoBoJIHOBas I€Yb

YHuBepcanbHblii 1a60opaTopHbIil perynsatop temnepatypbl UTR-L
®dacoBouHO — ynakoBodHoe ooopynoBanue PT-YM-11, P11/1403 BC-OIIT
VYcranoska cymmiabHas YCX-CUK

Lentpudyra monoynas Ha 12 mpobupok. [IJIM 1-12
[TepememmBaroiee ycTpoicTBO IByxMecTHoOe ¢ nogorpesom 113-6300, I[19-6300 M
YHuBepcansHblil BUOponpusoa BI1/220

[TnacTHHOYHO—POTOPHBIN BakyyMHbIl Hacoc 2HBP-5/IM

Becwi ToBapusie AJIEKC BX-60D1,3-3

Becor ToBapusie MUJIJI 6e3 croiiku 150 kr

Berpsaxusarens [19-6300

MenbHuna nabopatopHas A pa3MelbueHus 3epHa

[TpuGop ans onpenenenus nanenus [TYI1-3

Pedpakromerp NPD-45462M

Tepmometp nadoparopusiii TI'-2 — 3 mT.

VYueOnas TUAPABINYCCKad na6opaTopI/151 «Kamenpkay



9. OCOBEHHOCTH PEAJIM3ALINUA JUCIIUIIJIMHBI IJIA
NHBAJIMIO0B 1 JIMI] C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 3/10POBbs1

s obecriedenus 00pa3oBaHUS HWHBAIUAOB U OOYYaIOUIUMXCS C OTrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsSI pa3padaThiBaeTcs (B ciaydae HEOOXOIMMOCTH) aJalTHPOBaHHAs
oOpa3oBaTenbHasl MpPOrpaMMma, MHIMBUIYaJbHBIM y4yeOHBIN IJIaH C Y4€TOM OCOOEHHOCTEH X
NCUXO(U3MUECKOTO PA3BUTUST W COCTOSHUS  3JI0POBbS, B YAaCTHOCTH MPHUMEHSETCS
WHAUBUAYAIbHBIN MOAXO0J K OCBOCHHUIO NWCUUIUIMHBI, UHAWBHUIYaJbHBIE 3aJaHus: pedepaTsl,
MUChMEHHBIC PA0OTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHI W AWAJIOTH, WHIWUBUIYyaIbHBIC
KOHCYJIbTAllMM, MCIOJIb30BaHUE JUKTOGOHA U JPYrHMX 3aMUCBHIBAIOIIUX CPEACTB IS
BOCIPOM3BEICHUS JICKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaa.

B memsx obecnedyeHuss 0OydYaromuxcsi HWHBAJIWIOB W JUIl C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbsSI  KOMILJIEKTyeTCss (OHJ OCHOBHOH y4eOHOH IuTEpaTypoii,
aJanTUPOBAHHOM K OTPAHUYCHHUIO DJIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYpPCOB, AOCTYI K
KoTopeiM opranm3oBan B bBUI[ Axagemun. B Oubnuorexke NpoBOAATCS HHAWBUIYaJIbHBIC
KOHCYJIBTAIIMH JIJIs1 JaHHOW KaTErOpUH MOJIb30BaTeNiel, OKa3bIBAECTCS MOMOIIh B PETUCTPAIIUU U
UCIIONIB30BAHUU  CETEBBIX M  JIOKAJbHBIX JJIEKTPOHHBIX  00pa3oBaTeNbHBIX  PECypCOB,
MPEIOCTABIIAIOTCS MECTa B YUTAIHHOM 3aJI€.



®OH/J ONEHOYHbLIX CPEJACTB



1. IACIIOPT ®OHJIA OLIEHOUYHBLIX CPEJCTB IO
TV CHUILIAHE

IIpouecchl M annapaThbl MUIIEBLIX NIPOM3BOIACTB

1. KOMIIETEHIIUU, DOPMUPYEMBIE B ITPOLUECCE U3YYEHUSA

JANCIUIIJINHBI
Nunekc PopMyIMpPOBKa KOMIIETCHIIUN
HK-1 CrocoOHOCTh K CHCTEMAaTHYECKOMY U3YUEHUIO HAyYHO-TEXHHYECKOH MH(POpMALIUH,
OTEUECTBEHHOTO U 3apyOEKHOT'O OITBITA 10 COOTBETCTBYIOIIEMY IIPODIITIO
TI0JITOTOBKU
TIK-4 CrocoOHOCTh yJacTBOBaTh B pabOTe HaJl MHHOBAIIMOHHBIMU TIPOEKTAMU, HCTIONB3YS

0a30BBIC METOJIbI HCCIICIOBATCILCKOM JSATCILHOCTH

HK-15 'YMeHue BbIOMpaTh OCHOBHBIE U BCIIOMOTATEIbHbBIE MaTepUalibl, CIOCOOBI pea3aiuii
TEXHOJIOTUYECKHX ITPOLIECCOB, IIPUMEHSTH IIPOrPECCHBHBIE METO/IbI IKCILTYaTalli!
TEXHOJIOTHYECKOTr0 000PYI0BAaHHUS P M3TOTOBJICHHN TEXHOJIOTHYECKIX MAIIMH

2. OTAIIBI ®OPMHUPOBAHUSA KOMIIETEHIIMH B ITPOLHECCE
OCBOEHUA IUCHHUTIIJINHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKa3aHHBIX KOMIIETEHUIUH MPU H3yYCHHU
0o0y4JarImuMest U TUCUUILIUHBL SIBISIOTCS TTOCIIEIOBATENIbHOE U3YYEHHE COJEPKATEIbHO
CBSA3aHHBIX MEXIy COOOH pa3ienoB (TeM) y4yeOHbIX 3aHATHI. M3yueHue Kaxaoro
pa3gena (Tembl) TpeanojaraeT OBJIAJCHHE OOydyarouMMcs U HEO0OXOIUMBIMU
KOMIETeHIUsIMU. Pe3ynbTar artecranmum oOydyaroOUIMXCS Ha Pa3IUYHBIX ATanax
dbopMUpOBaHUS  KOMIIETEHUMH  TMOKa3blBa€T ypPOBEHb OCBOEHUS  KOMIIETEHLUMN
00yyJaromumcs M.

OTtanHoCcTh (POPMHUPOBAHUS KOMIIETEHIIUHI MPSMO CBS3aHA C MECTOM JUCHUIUIMHBI
B 00pa3oBaTeILHON MporpamMmme.

Pa3znesbl (TeMbI ) JUCHUIIIIMHBI @®opMupyeMble KOMIIETeHIUH
(xoabI)
IK-1 I1IK-4 IK-15

Paspnen 1. Teopernueckue 0CHOBBI HAYKH
0 mponeccax M anmnaparax nNuIeBbIX
NPOU3BO/ICTB

Tema 1. Knaccuduxkarus mporeccoB u + +
annaparoB MHUIIEBBIX IPOU3BOICTB
Tema 2. OCHOBHBIE 3aKOHBI TEILIOBBIX U + +




MacCOOOMEHHBIX IMponccCCoB

Tema 3. MeTtonpl uccien0BaHus, pacuera u +
MIPOEKTUPOBAHMSI IPOLIECCOB U aINapaToB

Paznen 2. 'mapoMexannyecKue nNpouecchl

Tema 4. Pazgenenue HEOTHOPOAHBIX CUCTEM +
Tema 5. OTcTauBaHue U OCaXKJI€HUE +
Tema 6. @unbTpoBaHUE +
Tewma 7. Pa3nenenue razoBsix

HEOJIHOPOJHBIX CUCTEM

Tewma 8. IIceBnoocoxacHue +
Tema 9. IlepemenniBanue +
Tema 10. O6paTHBIif 0OcMOC U +
YIbTpAQUIbTPALIHS

Pa3znen 3. Tensioo0MeHHbIE POLIECCHI

Tema 11. Terumonepenaua +
Tema 12. HarpeBanuwe, oxjJaxjacHue |
KOHJICHCAIIHSL.

Tema 13. Beinapupanue

Pa3nea 4. MaccooOMeHHbIe PoOLecChl

Tema 14. OcHOBBI Macconepenayu. +
Tema 15. A6copOrust +
Tema 16. [leperonka u pextuduxanus +
Tewma 17. DKcTpakus B CUCTEME KUJIKOCTh +
— )KUJIKOCTb.

Tema 18. DkcTpakuus B cucteMe TBEpAOE +
TEJO — KUAKOCTb.

Tema 19. AncopOrus

Tewma 20. Cymika +
Tema 21. Kpucrannuzanus

Tema 22. buoxuMudeckre mporecchl

Pazgen 5. Mexann4yeckue npouecchbl

Tewma 23. 3menpueHne u KiIacCUPpUKaIUs +
TBEP/IbIX MaTepUaJIOB

Tema 24. IIpeccoBanue +




3. IOKA3ATEJIA, KPUTEPUU U CPEJICTBA OIEHUBAHUS KOMIIETEHIIUM, ®OPMUPYEMBIX B
HNPOLECCE U3YUYEHUA JUCIIUITJIMHBI

MK-1-Cnoco0HOCTb K CHCTEMATHYECKOMY U3YYeHHI0 HAYYHO-TEeXHUYeCKO0il HH(OPMALNH, 0Te4eCTBEHHOT0 U 3apy0esKHOI0 ONbITA M0 COOTBETCTBYIOLIEMY

npoduiio NOAroTOBKU

ILnanupyembie
pe3yJbTaTbl 00y4eHust Kpurepuu oueHnBaHusi pe3y/JbTaToB 00y4eHUs! Cpencrsa onieHMBaHUA
(mokazaresmn Pe3y/IbTATOB 00y4eHHUsI
JAOCTH:KEHUS  32[IaHHOTO HEey/I0BJIeTB YIOBJIETB X0pOoLLIO OTJIMYHO Texymnii ITpomexyTouHas
YPOBHSI OCBOCHMSI KOHTPOJIb aTTecrauus
KOMIIETEHIIi)
3HATD: HnayuHo- Homnyckaet JleMoHCTpHpYET JemoHncTpHpyeT PackpsiBaeT nosineie Texymmit OK3ameH
TEXHUUYECKYIO CyILIECTBEHHbBIE YacTUYHBIC 3HAHUA B | 3HaHUA B cdepe 3HaHUA B cdepe TECTOBBIIL
uHpopMaLuo OLIMOKY NpuU cdepe HaydHO- HAYYHO-TEXHUYECKON | HAy4YHO-TEXHUYECKOU KOHTPOIH
Mudp 3 (TK-1)-8 PACKpPBITUU 3HAHUI B [eXHUUYECKOW MH(pOpMAIIH] uHpOPMAITHIA uH(pOpMAITHIA
cdepe HaydHO-
TEXHUYECKOU
nH(OopMaImii
YMETD: wusyuars He ymeer u He roTos YactuuHO ymeer DopMynupyeT U HE I'otoB u ymeer Texymmit OK3ameH
HAyYHO-TEXHUYECKYIO M3y4aTh HAy4HO- U3y4aTh HAy4yHO- MIOJIHOCTBIO YMEET M3y4aTh HAy4HO- TeCTOBBIIL
UH(pOpMALHIO, TEXHUYIECKYIO TEXHUYECKYIO U3y4aTh HAYYHO- TEXHUYECKYIO KOHTpPOITb
OTEYECTBEHHOI'O U uH(popMarLuio, uHpopmarmo, TEXHUYECKYIO nH(popMarLuio,
3apy0eKHOr'0 OMbITa IO OTEYECTBEHHOI'O U OTEYECTBEHHOI'O U UH(pOPMALHIO, OTEUECTBEHHOI'O U
COOTBETCTBYIOLLIEMY 3apyOe)KHOIO0 OIbITa | 3apyOEkHOTO OMBITA IO | OTEUECTBEHHOIO M | 3apyOeKHOTO OIbITa MO
POGUITIO TTOJITOTOBKH. 1o COOTBETCTBYIOLIIEMY | 3apyOeXHOTO OIbITa COOTBETCTBYIOLLIEMY
[Mudp: ¥V (T1K-1) -1 COOTBETCTBYIOIIEMY | TIPOQHIIIO MTOATOTOBKH. o MIPOQUITIO TOATOTOBKH.
npopHITIO COOTBETCTBYIOILIEMY
TOJTOTOBKH. npodutto
TIOJTOTOBKH.
BJIAJIETb HaBweikamu k | He Braneer | Brnageer otneneHeiMu | Briageer HaBbikamu | [emoHCTpHpyeT Texymmit DK3aMeH
CHCTEMAaTUYECKOMY HaBbIKaMU K | HaBbIKaMU K | K CACTEMaTUYECKOMY | BIaZICHUE  HABBIKAMH | TeCTOBBIH
U3y4YEHHIO HAYYHO- | CUCTEMATHYECKOMY CHCTEMaTH4YECKOMY U3YyYEHHI0O HAy4YHO- | K CHCTEMaTHYeCKOMY




TEXHUUECKON

UH(pOPMAITHH,
OTEUECTBEHHOT'O u
3apy0eXHOr0 OIMbITa IO
COOTBETCTBYIOIIEMY
npouITo HOATOTOBKU
TEXHOJIOTUI

[udp: B (TIK-1)-8

W3y4YEHHIO
TEXHUYECKOU
uHpOpMAaLUH,
OTEYECTBEHHOTO U
3apyO0e)KHOTO  OIBITA
1o
COOTBETCTBYIOIIIEMY
TIPOQIITIO
MOJIrOTOBKU
TEXHOJIOTUI

HAy4YHO-

U3YUYECHUIO
TEXHUYECKON
uH(pOpMaLH,
OTEUECTBEHHOT'O u
3apy0eXHOTO OMbITA IO
COOTBETCTBYIOILLIEMY
npo(MITE0  TIOJTOTOBKU
HMH(POPMALTTOHHBIX
TEXHOJIOTUI

Hay4HO-

TEXHUYECKON
UHPOPMAITIH,
OTEUECTBCHHOTO |
3apy0eKHOTO OIbITa
1o
COOTBETCTBYIOILIEMY
npouEo
MOATOTOBKU
TEXHOJIOTUI

W3y4YCHHIO
TEXHUYECKOM
uHpopmManm,
OTEYECTBEHHOT'O u
3apyO0eKHOTO OMBITA TI0
COOTBETCTBYIOILLIEMY
npoprit0  OATOTOBKU
UH()OPMAITOHHBIX
TEXHOJIOTUI

Hay4HO-

KOHTPOJIb

IIK-4 Cnoco0HOCTH Yy4aCTBOBATH B pad0Te HAJl HHHOBAIIMOHHBIMH MPOEKTAMHU, HCMOJIb3YH 0230BbIe METOBI HCCIEI0BATEIbCKOM 1eATEeIbHOCTH

ILnanupyembie
pe3yJIbTaThl 00yYeHust Kpurepuu onennBanusi pe3y/jibTaToB 00y4eHUs CpencrBa oneHUBaAHNSA
(moka3zaresmm Pe3yJIbTATOB 00y4YeHusl
JAOCTHKEHUSI  33/IAaHHOTO Hey/I0BJIeTB YAOBJIETB XOpo1Io OTJINYHO Texymuii [TpomexxyTounas
YPOBHSI OCBOCHHSI KOHTPOJIb aTTecTanus
KOMIIeTeHIIU )
3HaTh: Homyckaer JemMoHcTpupyeT JeMoHCcTpHUpyeT PackpsiBaeT 1noaHbIe Texymuit Ok3amMeH
0a30BBbIC METOJIBI CYIIECTBEHHBIE YaCTUYHBIC 3HAHUSI B | 3HaHUS B cdepe 3HaHUS B cdepe TECTOBEIH
HCCJIE0BATEIBCKON OLIMOKY IpU chepe 0az0BBIX 0a30BbIX METO/I0B 0a30BbIX METO/I0B KOHTpPOITb
JeSITeIbHOCTH PAcKpBITUU 3HAHUH | METOJOB MCCJIEIOBATENbCKON | MCCIIEI0BATENbCKOM
IPUMEHUTEIBHO K B cepe 0a30BbIX HCCJIEI0BATEIBCKOM JESATEIBHOCTH JEATEIIBHOCTH
poleccam MUILIEBBIX METOJI0B JeSITEIIbBHOCTH MPUMEHUTEIBHO K MPUMEHUTEIBHO K
IIPOU3BOJICTB UCCIIEIOBATENBCKON | IPUMEHUTEIBHO K poueccam poLeccaM MUIIEBBIX
[udp:3 (TTIK-4)-1 JEATEIIbHOCTH MpoueccaM MUIIEBBIX | MUIIEBBIX MPOU3BOJICTB

MIPUMEHUTEIBHO K IIPOU3BOJICTB IIPOU3BOJICTB

nporeccam

MUILIEBBIX

MPOU3BOJICTB




Ymers: He ymeer u He rotoB | HacTuuHO ymeer @opMmynupyer 1 He | I'oTOB M ymeer Texymmi Ok3ameH
UCIOJIb30BaTh 0a30BbIE HCII0JIb30BaTh HCII0JIb30BaTh MOJIHOCTBIO YMEET UCII0JIb30BaTh TECTOBBIIL
METO/IbI 0a30BBIC METOJIBI 0a30BbIE METO/IbI UCII0JIb30BATh 0a30BBIC METOIBI KOHTPOIb
HCCJIEI0BATENbCKOM HCCIIEA0BATENIbCKON | MCCIeA0BaTENIbCKOM 0a30Bble METObI UCCIIEI0BATENbCKOM
JeSATEIbHOCTH B NEeSITEIbHOCTH B JIeATETLHOCTH B MCCJIEI0BATENIbCKON | EATEILHOCTH B
MHHOBALIMOHHBIX MHHOBALIMOHHBIX MHHOBALIMOHHBIX JIeATEIbHOCTHU B MHHOBALIMOHHBIX
npoeKTax B cepe MPOEKTax B cepe IpoeKTax B cepe MHHOBAIIMOHHBIX MpoeKTax B cdepe
MULIEBBIX IPOU3BOJICTB MULLIEBBIX MULIEBBIX MpoeKTax B cepe MULIEBBIX
YV (1IK-4) -1 IIPOU3BO/ICTB IIPOU3BOJICTB IUIIEBBIX IIPOU3BOJICTB
IIPOU3BOJICTB

Baagern: He Bmageer Brnaneer oTneasHbIMUI Bnaneer naBbikamu | [IemoHcTpHpyer Texymmit OK3ameH
HaBBIKAMH paOOThI HAJT HaBBIKAMH pabOTHI HaBBIKaMU pabOThI paboThHI HAL OTJIMYHOE BJIaJICHUE TEeCTOBEIH
MHHOBALIMUOHHBIMU HaJ HaJ WHHOBAIIMOHHBIMHU | HaBBIKaMU PaOOThI KOHTPOIb
MIPOEKTaAMU, UCTIOJIb3YS WHHOBAIIMOHHBIMU WHHOBAIIMUOHHBIMU MIPOCKTaMHU, HaJ
0a30BbIe METOIbI MIPOEKTaMHU, MIPOEKTaMHU, UCIOJB3Ys 0a30Bble | MHHOBAIIMOHHBIMH
HCCIIeIOBATENBCKON WCIIONB3Ys 0a30BbIE | UCIIOB3Ys 0a30BbIE METO/IbI MIPOEKTaMH,
JeSITEIIbHOCTH METO/IbI METO/IbI WCCIIEIOBATENbCKOM | MCIOJB3Ys 0a30BbIe
Mudp:B (ITK-4) -1 HCCIIE0BATEILCKOM HCCIIEI0BATENILCKOM JIESTENTbHOCTH METObI

JeSATEIIbHOCTH JIeSITEIIbHOCTH UCCIIeI0BATENbCKOM

JACATCIIBHOCTHU




IIK-15 YMmeHnne BblﬁﬂpaTb OCHOBHBIC H BCIIOMOTraTeJbHbIC MAaTCPHUAJbI, CIoCco0bI peanmaum“l TEXHOJIOIHYECKHUX MPOLHECCOB, IPUMEHATDH NMPOrpeCCUBHLIC
METO/bI KCILTYyaTallUd TEXHOJIOIHIECCKOIo oﬁopynonaﬂml NMPH U3rOTOBJICHUU TEXHOJOIHYCCKUX MAIIUH

ILnanupyembie
pe3yJbTaTbl 00y4eHust Kpurepuu oueHnBaHusi pe3y/JibTaToB 00y4eHUs! Cpencrsa onieHMBaHUA
(mokazaresm Pe3yJIbTATOB 00y4eHUs
JAOCTHKEHUsl 32J1aHHOTO HEY/I0BJIeTB YAOBJICTB XO0po1Io OTJIMYHO Texymnit ITpomexyTouHas
YPOBHSI OCBOCHMSI KOHTPOJIb aTTecranus
KOMIIeTEeHIIHIA)
3HATD: crocobsr Jlomyckaet JeMmoHCcTpHpYyeT JemoHncTpupyeT PackpsiBaeT nosnneie Texymmit OK3ameH
peanmzanui CYLIECTBCHHbIE YaCTUYHBIC 3HAHUS B |3HAHMS B cHoco0ax | 3HaHUS crocobax TECTOBbIN
TEXHOJIOTHYECKUX OLIMOKH TIpH cn0c06a3< peanu3anuit peanu3anuit KOHTPOIH
IPOLIECCOB pacKpbITUU peanuzanui TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX

croco0oB TEXHOJIOTHYECKUX POLIECCOB IIPOLIECCOB
Mudp 3 (T1K-15) -1 peanm3anuit TMIPOIIECCOB

TEXHOJIOTHYECKUX

IIPOLIECCOB
YMETD: He ymeer u e YactuuHo ymeer @opmynupyer 1 He | ['0TOB M ymeer Texymmit OK3ameH
BriOuparh OCHOBHbIEM | FOTOB  BBIOMpaTh | BHIOMpaTh OCHOBHBIE | ITOJIHOCTBIO yMEET | BBIOMpPATh OCHOBHBIE TeCTOBBIN
BCIIOMOTaTelIbHbIE OCHOBHBIE U Y BCTIOMOTraTeNIbHbIE BBIOMpATh 1 BCIIOMOTaTeJIbHbIE KOHTpPOIH
Marepuabl Ipy BCTIOMOTaTEIIbHbIE Marepuabl Ipy OCHOBHBIE U Marepuasbl Ipy
W3TOTOBJIEHUN Marepuabl pu W3rOTOBJIEHUU BCIIOMOTaTEeNbHbIE W3rOTOBJIEHUH
TEXHOJIOTUYECKUX MAIIUH | U3TOTOBJICHUU TEXHOJIOTHYECKUX Marepuasbl Ipy TEXHOJIOTHYECKUX
[udp: ¥V (I1K-15) -1 TEXHOJIOTUYECKUX MaIIiH W3TOTOBJICHUH MalIvH

MallH TEXHOJIOTHYECKUX

MallVH.

BJIAZJETb  naBblkamu He Bnageer Bnaneer otnensHbMu Brnaneer JleMoHCcTpHpyeT Texymmit OK3ameH
NPUMEHEHUS HaBbIKaMU HaBbIKaMU HaBbIKaMU BJIa/ICHUE HaBbIKaMU TeCTOBBII
IPOIPECCHBHBIX METOJIOB NPUMEHEHUS IIPUMEHEHUS IIPUMEHEHUS MIPUMEHEHUS KOHTPOITH
SKCILTyaTaluu MIPOTPECCUBHBIX MPOrPECCUBHBIX MPOrPECCUBHBIX MIPOTPECCUBHBIX
TEXHOJIOTHYECKOTO METO/IOB METO/IOB METOJIOB METOJIOB
000py10BaHMs npu SKCILTyaTaluu AKCIUTyaTaluH AKCIUTyaTaluH SKCILTyaTaluu
W3TOTOBJIEHUU TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOI O TEXHOJIOTHYECKOI O TEXHOJIOTHYECKOTO




TEXHOJIOTUYCCKUX MalllH

[udp: B (ITIK-15) -1

000pyI0BaHHUS TIPU
W3TOTOBJICHUN
TEXHOJIOTHYECKHX
MaIlH

000pyI0BaHUS MIPU
W3TOTOBJICHUN
TEXHOJIOTHYCCKUX
MallliH

000py/10BaHUS TIPH
W3TOTOBJICHUN
TEXHOJIOTHYCCKUX
MallHH

000py0BaHuUs TIPH
W3TOTOBJICHUN
TEXHOJIOTHYCCKUX
MalliH
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4. KOMILUIEKT KOHTPOJbHO-OLEHOYHBIX CPEJCTB IO
JTUCLUIIJIMHE

CEBEPO-KABKA3CKAS TOCYJIAPCTBEHHASI
AKAJIEMUSA

Kadenpa_ «TMullM»

20__-20  y4eOHBIH rof
Bonpocsl k 3k3aMeny

IIo JUCHUITIINHC HDOI_[GCCI)I H aIriapaThl ITMIICBLIX ITPOU3BOACTB
MeTtopl HarpeBaHus B MUIIEBBIX IPOU3BOICTBAX.
Hcnapenue n koHaeHCausl.
MeToab! OXJIaXIeHUs 10 OOBIKHOBEHHOH TeMIepaTyphl.
OxJax/ieHre HIKe TEMIIEPaTypbl OKPYKaIOLIEH cpebl.
OnHOKpaTHOE BHINIApUBAHUE.
MHorokpatHoe BbllTapUBaHUE.
BeinapHsble anmnaparsl C €CTECTBEHHOM LIUPKYJISILUEN pacTBOpA.
BoinapHsble annaparsl ¢ IPUHYIUTENbHON HUPKYISALUEH pacTBOpa.
OcHOBHBIE MaCCOOOMEHHBIE IIPOLIECCHI.

. MarepuanbHbIif 0ajJaHC MaCCOOOMEHHBIX MPOIIECCOB.
. 3aKOH MOJIEKYJIIpHOH U Py3HuH.

. Auddepennnanbable ypaBHEHUS MOJIEKYIIpHONH TU(Py3un.
. OCHOBHOI1 3aKOH MacCOOTAa4H.

. Macconepenaua ¢ TBEpaOH (a3oii.

. ABcopbuus.

. Cxembl abcopOuuu.

. Tunet abcopOepoB.

. IIpocras neperonka.

. [leperonka ¢ nedermarueii.

. Pextuduxanus.

. CxeMbl peKTU(HHUKAIIMOHHBIX YCTAaHOBOK.

. OKCTpaKIUs B CUCTEME KUIKOCTh — )KUJIKOCTb.

. BeienaunBanue.

. OKCTpaKIIMOHHbIE anlapaThl I BhIIIETaYlBaHMUS.

. AncopOuust.

. Cxempl afIcOpOITMOHHBIX YCTAaHOBOK.

. Cymika.

. MaTepuanbHbIil U TEMJIOBOM OajaHC Mpoliecca CyIIKH.
. BapuaHTBI CYMIHUIBHBIX IPOIIECCOB.

. KoHCcTpyKIIMM CYIINIIOK.

. Kpucrannu3zanus.

. buoxummueckue nporeccsl B MUIIEBBIX TPOU3BOJICTBAX.
. MeToapl n3Menp4YeHus.

. Tumbl 1poOHITOK.

. MenbHULBL.

. YcTporcTBa ISl pe3KHu.



37. Cenapatopsl.

38. bpuketupoBanue, TabIeTUPOBAHUE, TPAHYIHPOBAHHE.
39. 'mppaBnuyeckuii rpecc.

40. [ITuexoBbIH TIpECC.



3K3AMEHAIIMOHHBIN BUIET K 9K3AMEHY 3A 5 CEMECTP

CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUS

Kadpenpa_ «TMullM»

20__-20__ y4eOHbIii rog

3K3AMEHAIIMOHHBINA BUJIET Ne 1

no aucuuruinae [Ipoiieccel 1 anmapaThl MUIIEBBIX TPOM3BOACTB Ui 00yJaromuxcs 3 Kypca

HarpaBJICHHUS ITIOATOTOBKH

15.03.02 TexHOJIOTHYECKHE MAIIUHBL 1 000PYIOBAHHUE

IIpodmias «Manruel ¥ annapaThl DUIIEBBIX IIPOU3BOICTBY

BOITPOCHI
1. Knaccudukarus mpoieccoB MUIIEBBIX MPOU3BO/ICTB.
2. B kakux TEXHOJIOTHYECKUX MPOIIeccax M KaK UCIOIb3YeTCss 00paTHBIN 0OCMOC.

3. MGTOI[BI Harp€BaHug U OXJIAXKICHUA IMTPOAYKTOB MUIICBLIX IPOU3BOJCTB



Kpurepuu onennBanusi:

OreHKa «OTJIMYHO» BBICTABIISIETCS 3a [NYOOKOE 3HaHUE NPELyCMOTPEHHOTO IPOrpaMMoin
MarepHaia, CoJAepKallerocsi B OCHOBHBIX U JONOJHUTEIbHBIX PEKOMEHJOBAHHBIX JIUTEPATYPHBIX
HCTOYHHKAX, 3a YMCHHEC YCTKO, JJAKOHUYHO U JIOTHUYCCKHU IMOCJICAOBATCIBHO OTBCYATh Ha
IIOCTaBJIEHHBIE BOIIPOCHI, 32 YMEHHUE aHAJM3UPOBATh N3y4acMble SIBJICHUS B UX B3aMMOCBSI3U U
AUATICKTUYCCKOM PA3BUTHU, IPUMCHATL TCOPECTUYCCKUC ITOJIOKCHUS ITPU PCIHICHUN
IPAaKTUYECKHX 3a/1a4.

O1neHka «Xopomo» - 3a TBEpA0E 3HaHUE OCHOBHOTO (IIPOrpaMMHOI0) MaTepHaa, BKIOYas
pacueTsl (IIpU HEOOXOIUMOCTH ), 32 TPAMOTHBIE, O€3 CYILIECTBEHHbIX HETOUHOCTEH OTBETHI HA
IMMOCTABJICHHBIC BOIIPOCHI, 3@ YMCHHUEC ITPUMCHATH TCOPECTUUCCKUC TTOJIOKCHUA AJId PCIICHHUA
IPAaKTUYECKHX 3a/1a4.

OueHka «y10BJ1eTBOPUTEIbHO» - 32 00I1I€€ 3HAHUE TOJIBKO OCHOBHOT'O MaTepHaa, 3a OTBETHI,
coJiep Kalie HeTOYHOCTH WM CJ1a00 apryMEHTHPOBAaHHbBIE, C HAPYIICHHEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuaa, 3a ciaboe NpUMEeHEeHHE TEOPETUYECKUX
IIOJIOKEHUH IIPU PELIECHUU IPAKTUYECKUX 3a/]1a4.

O1eHKa «HeYA0BJIEeTBOPUTEIBHO» - 32 HE3HAHUE 3HAYUTEIBHON YaCTH IPOrPaMMHOTO
MaTepuaa, 3a CyllleCTBEHHbIE OIIMOKU B OTBETaX Ha BOIIPOCHI, 3a HEYMEHHE OPUEHTUPOBATHCS B
pacuerax, 3a He3HaHHE OCHOBHBIX NOHATUHN JTUCIMUITIIMHBI.

IIpenonaBarens Borames A.1O.



3K3AMEHAIIMOHHBIN BUJIET 3A 6 CEMECTP

CEBEPO-KABKA3CKAS T'OCYIAPCTBEHHA I AKAJIEMU A

Kagenpa_ «TMulIM»

20__ —20__ yueOHbI TOL

3K3AMEHAIIMOHHBINA BUJIET Ne 1

no aucuuruiae [Ipoiieccel 1 anmapaThl MUIIEBBIX TPOM3BOACTB Ui 00yJaromuxcs 3 Kypca

HarpaBJCHHSA ITIOATOTOBKH

15.03.02 TexHOJIOTHYECKHE MAIIUHBL U 000PYIOBAHHUE

IIpodmias «Manruel ¥ annapaThl DUIIEBBIX IIPOU3BOICTBY

BOIIPOCHI

1. Bujapl IpoeKTUPOBaHUS

2. KoncrpyupoBanue TpyO4aThIX TEINIOOOMEHHUKOB U TEIIJIO0OOMEHHUKOB

3. CxeMBbl peKTHOUKAIIMOHHBIX VCTAHOBOK.

Kpurepuu ouennBanus:

OI_ICHKa «OTJHUYHO» BBICTABIICTCA 3a PJIY6OKOC 3HAHUC NPCAYCMOTPCHHOT'O HpOFpaMMOﬁ



MaTepHaia, COJAEPKaIIerocsi B OCHOBHBIX M JOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JINTEPATYPHBIX
UCTOYHHUKAX, 32 YMEHUE YETKO, JAKOHMYHO U JIOTHUECKH MOCIIEA0BATEIILHO OTBEYaTh Ha
MOCTaBJICHHbIE BOIPOCHI, 32 YMEHUE aHAIM3UPOBATh U3yyaeMble SIBJICHHS B UX B3aUMOCBSI3H U
JUATICKTHYECKOM Pa3BUTHHU, IPUMEHATH TEOPETUUECKUE TTOI0KEHUS TIPH PEILICHUH
MPAKTUYECKHX 3a7ay.

Or1eHKa «XOPOIIO» - 32 TBEPI0€ 3HAHUE OCHOBHOTO (MPOrPpaMMHOI0) MaTepuaa, BKIYas
pacueTsl (Ipu He0OXOIMMOCTH ), 32 TPAMOTHBIE, 6€3 CYIIIECTBEHHBIX HETOUHOCTEW OTBETHI Ha
MIOCTaBJIEHHBIE BOIIPOCHI, 32 YMEHHE IPUMEHSITh TEOPETUUECKUE TIOJO0KESHUS TSl PEIICHUS
MPAKTUYECKHX 3a7ay.

OreHka «y/A0BJIETBOPUTEIBLHO) - 32 001Iee 3HaHNE TOJBKO OCHOBHOTO MaTepHasia, 3a OTBETHI,
coJieprKallre HeTOUHOCTH UJTH ¢l1ab0 apryMEeHTUPOBAHHBIE, C HApYIICHUEM
MOCJIEIOBATEIbHOCTH U3JIOKEHUS MaTepuaa, 3a caboe MpuMeHEHHE TEOPETUIECKUX
MOJIO’KEHUH TIPU PEILICHUH MPAKTUYECKUX 3a/1ad.

O1eHKa «HeYA0BJIETBOPUTEIBHO» - 32 HE3HAHUE 3HAYUTEILHON YaCTH TPOrPaMMHOTO
MaTepuaa, 3a CyllleCTBeHHbIe OIIMOKH B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTUPOBATHCS B
pacuerax, 3a He3HaHHE OCHOBHBIX MOHATUH TUCIUITIIMHEI.

IIpenonaBarens Borames A.1O.



CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»
20__-20__ y4eOHbIH TOJ
KoMnJieKkT TecTOBBIX 3aJaHM 1JI51 TEKYILIEro KOHTPOJIA 5 ceMecTp

ITo JUCIUITIINHEC HDOI_[GCCBI W anriapaTtsl IMIICBBIX ITPOU3BOACTB

1.
1. o xakoMy MpH3HAKY KJIACCU(PHUIMUPYIOT MPOLECCH NHUILEBBIX MPOU3BOJICTB MpPH HX
uzyuenun? (I1K-1)-8

Omeemur. 1.1. Ilo 0OOLIHOCTH HAYyYHBIX AUCLUIUIMH, MPEIMETOM H3y4YEHHUS KOTOPBIX OHH
ABJISIOTCA.
1.2. Ilo nepepabaTbiBa€MbIM IPOAYKTaM.
1.3. Ilo nepeuncieHHBIM 3HAYECHUSM KPUTEPUEB TOJ00US.
2. Jlng yero Hy)XXHa TUIOBas KiaccH(UKalMg MalIMH U annapaToB IMHUIIEBBIX MPOU3BOACTB?
(IIK-15)-1
Omeemwi. 2.1. JIns co3ganus eIMHON METOAMYECKOM 0a3bl.
2.2. JInst pa3pabOTKH YaCTHBIX KJIACCU(DUKAIIHN.
2.3. Insa obGecrieueHHs MX TOJIHOTEL.
3. K xakoii rpynme TpeOOBaHMII OTHOCHUTCS HEOOXOIUMOCTh YHU(DUKAIMH DIEMEHTOB
TexHosioruuyeckoro ooopynoanus? (I1K-1)-8

Omeemu. 3.1. TeXHONOTHUUECKOM.
3.2. KoHCTpyKTUBHOI.

3.3. DHepreTu4ecKou.

(IIK-1)-8

2.
1. SBnsieTcs 1 heHOMEHOIOTHYeCKOl 3aBUCUMOCThIO 3akoH Oma I— U/R, thae I— cuna Toka B
npoBoanuke; U—nanpsoxenue; R —conporusnenune? (I1K-4)-1
Omeemwi. 1.1. Jla.
1.2. Her.
2. SIBnsiercs 7M1 (EHOMEHOJIOTMYECKON 3aBUCHMOCTBIO IJIMHEHHBIM 4YIIeH pAa3loXKeHHUs B
ounomuanbHbli ps Gyaxmun (I +X)°, 3amuceiBaemsiii B Buje I= aX? (ITK-4)-1

Omeemul. 2.1. Jla.

2.2. Her.

3. Jlns Bcex 7 MPOLECCOB MUIIEBBIX MPOU3BOJACTB MOXKHO NMPUMEHATH (DEHOMEHOJIOTHUYECKHI
meton uccnenoanuii? (IIK-1)-8

Omeemul. 3.1. Jlns Bcex.

3.2. TonbKko a7s1 T€X, KOTOPbIE OMHUCHIBAIOTCSA (PEHOMEHOJIOTHUECKUMH 3aBUCUMOCTSIMHU.

3.3. TonbKO 1151 MPOIIECCOB TEIUIO- U MACCOIEPEeHOca.

4. Yto Takoe kpurepuit nogodus? (I1K-4)-1

Omeemeot. 4.1. JI1000#1 6e3pazMepHBI KOMIUIEKC MTapaMeTPOB.

4.2. OtHouieHne 0000IIEHHBIX CHJI, YCKOPSIOUINX M TOPMO3SIIUX MpoIiece.



4.3. OTHOUIEHNE OTHOMMEHHBIX CHJI, IEHCTBYIOIIMX B PA3JIMYHBIX IIPOLIECCAX.

5. Uro Takoe paBHOBecHOe cocTosiHue cuctembl? (I1IK-15)-1

Omeemui. 5.1. CocTosiHUE, B KOTOPOM MOOYKIAIOIINE U TOPMO3SIINE POLECC CUIIBI PABHBI.

5.2. CocrosiHHe, KOT/1a OTCYTCTBYIOT U3MEHEHHUS TapaMeTPOB CUCTEMbI BO BPEMEHHU.

5.3. CocrosiHME, KOT/1a HUKAKHE ITPOLIECCHI B CUCTEME HE IPOUCXOIAT.

6. SIBnsercs nu KkputeprueMm Nnoao0us, XapaKTepU3YIOIIUM PEXUM TEUESHUS KUJIKOCTH 10 TpyOe,
OTHOLIEHHE €€ TMaMeTpa K BbICOTE MUKPOHEPOBHOCTEW Ha ee BHyTpeHHel nosepxHoctu? (I1K-
1)-8

Omeemwi. 6.1. Jla.

6.2. Her.

7. IloueMy He nenarOT U HE CTAaHAAPTU3UPYIOT MAIIMHBI U allapaThl, YAOBIETBOPSIOLINE BCEM
MOKAa3aTeNsIM ONTUMHU3ALUU U BCEM BO3MOXHBIM TPeOOBaHUSIM K HUM?

Omeemul. 7.1. IloToMy 4TO TakoH anmapar CIUIIKOM JOPOTOM.

7.2. IloToMy 4TO yIOBIETBOPUTH BCEM TPEOOBAHUSIM HEBO3MOKHO.

7.3. TloToMy 4TO anmapatsl pa3BUBAIOTCS OBICTPEE, YEM YCIIEBAIOT COCTABJIATH CIIPABOYHHKH.

8. I yero B TEOpUHU MPOILIECCOB U ANNapaToB MUIIEBBIX MPOU3BOJCTB MUCHOJIB3YIOT MPUHIIUII
Jle laTenwe? (ITK-1)-8

Omeemui. 8.1. [1ns npaBUILHON OpraHU3alii PAaBHOBECHBIX COCTOSIHUM B Pa3JIMUHbIX CUCTEMAX.
8.2. Jlns onpezeneHus 4yuciaa He3aBUCUMO U3MEHSIOIINXCS TapaMEeTPOB CUCTEM.

8.3. lns co3HaTeNnbHOI opranu3anuu padodero mpolecca B MallliHax U anmaparax.

9. Ecnu pe3ynbTaTUBHOCTH ammapara (MalldHbI) MOXKET XapaKTepPU30BaThCS HECKOJIbKHUMHU
napaMeTpamMM, Kakue M3 HUX MOKHO HCIOJB30BaTh MPU HAMUCaHUHM (HDEHOMEHOIOTHMYECKUX
ypaBHeHUH, onuchiBaronux mnporecc B Hux? (I11K-4)-1

Omeemot. 9.1. JIroOble.

9.2. TonbKO T€, KOTOPbIE XapaKTEPU3YIOT OCHOBHOE Ha3HAYEHUE alapara.

TonpKo Te, KOTOpPBIE XapaKTePU3YIOT pacCuuThIBaeMble mapameTpsl anmnapara. (ITK-1)

9.3.

3.
1. Kak MOXHO ompeaenuTh, YTo 3a KUIAKOCTh HAXOAUTCS B cTakaHe: kanenbHas wiu ra3? (I1K-
4)-1
Omeemwr. 1.1. 1lo Hamuuuio BUIUMOM TOBEPXHOCTH pazliena MEeXAY KUIKOCThIO U
OKpYKaIOIIeH CpeIou.
1.2. Tlo macce cTakaHa ¢ KUIAKOCTBIO U O€3 Hee.
1.3. ITo npo3pauHocTH.
2. OOBsicCHUTE PUUNHY HEC)KUMAEMOCTH KanesnbHou xuakoctu. (ITK-1)-8
Omeemur. 2.1. KanenbHas >KHUIKOCTh, H3HAYAILHO HAXOAUTCSA II0J OOJBIIMM IaBJIEHHEM OT
MOBEPXHOCTHOTO HATSHKEHHS, a JACWUCTBYIOIEe HW3BHE [aBJICHHE MPEHEOPEKUMO Majo IO
CPaBHEHUIO C HHUM. OTO SBJISETCS MNPUYHUHONW TMPEHEOPEKUMO MAaJbIX JOMOJHUTEIHHBIX
negopmanuii.
2.2. BcenencrBue ManbIx  pacCTOSHHM MEXJy MOJIEKYJaMH JalbHEHIIEe MX CiKaTHE
HEBO3MOKHO.
2.3, B KkanenpHOW XUJKOCTH COXPAHSETCS MOJOBUHA CBSI3€M MOJIEKYJ, U ATO OINPEIEIAET €€
HECKUMAEMOCTb.
3. Uem pasnuuaroTcs U UealibHasi U HbIOTOHOBCKas kuakoctu? (I11K-4)-1
Omeemul. 3.1. BA3KoCTbIO.
3.2. CXUMaeMOCTBIO.
3.3. TloBepXHOCTHBIM HATS)KEHUEM.
4. Yem paznuyaroTcsi HBIOTOHOBCKas M peosnorudeckas xugakoctu? (ITK-15)-1
Omeemul. 4,1. BA3KOCTHIO.
4.2. CXUMaeMOCThIO.
4.3. I1oBepXHOCTHBIM HATSKEHUEM.



5. YeM OTAMYAIOTCSE MACCOBBIE CHIIBI OT MOBepXHOCTHBIX? (I1K-4)-1

Omeemwi. 5.1. MaccoBble CUJIBI AEUCTBYIOT Ha KaXKAbIM 3JIEMEHT MACChl dKUJIKOCTH.

5.2. MaccoBble CUJIbl JEHCTBYIOT Ha BCIO MAcCy KUIKOCTH B COCYE LIETUKOM.

5.3. MaccoBbi€ CHIIbI BBI3BIBAIOTCS JEHCTBUEM CHJIBI TSXKECTH 3€MIIH.

6. Kakyio ¢hopMy mpuMeT 31mropa THAPOCTATHIECKOTO AaBJieHUs KuakocTy B ctakane? (ITK-4)-1
Omeempul. 6.1. JlaBlieHre OTMHAKOBO IO BHICOTE.

6.2. JlaBineHue TMHEWMHO YMEHBIIAETCS 110 BBICOTE.

6.3. JlaBieHue JIMHEHHO YBEIMYUBACTCS 110 BBICOTE.

7. Kakywo ¢opMy NpuHUMAET MOBEPXHOCTH YKUIKOCTH B PABHOMEPHO BpallaromeMcs cocyzae?
(IIK-15)-1 (ITK-1)-8

Omeempi. 7.1. [lonykpyriyto.

7.2. TlapaGoiyionaa BpalieHus.

7.3. HaknoHHOM MJIOCKOCTH.

8. B pesynbrare yero mpecc-MyJabTHUIUIMKATOP YPaBHOBEIIMBAETCS TPy3aMu pa3HOM Macchl Ha
ero nopmHsx? (ITK-4)-1

Omeemui. 8.1. Beaeactsue pa3Ho IIIOMIAAU STUX TOPILIHEH.

8.2. U3-3a pa3Horo JaBieHMs 1O €0 MOPILIHAMHU.

8.3. bnaromapsi pa3HOi CKOPOCTU JIBUKEHHUS OPUTHEH.

9. B uewm cymectBo 3akoHa [lackana? (I1K-1)-8

Omeemul. 9.1. JlaBieHne Ha OCHOBaHUS COCYJIOB MPOU3BOIBHOM (hOPMBI, HO TIPU PABHOM BBICOTE
BOJIbI B HUX OJIMHAKOBO.

9.2. [laBieHue B cocyjie MepeaaeTcsi BO BCEX HANpaBIECHUSX OAMHAKOBO.

9.3, 'mapocTaTveckoe AaBJICHUE B TOYKE PABHO MPOU3BECHUIO BBICOTHI CTOJIOA KUIKOCTH HAl
9TOM TOYKOHN Ha IJIOTHOCTb KUIKOCTU U YCKOPEHHE CUIIBI TSHKECTH.

10. B uem ¢usnuueckas CymHOCTb TOTO, YTO JABJICHHE HA JIHO COCY/a B MPSIMOM U BBIITYKIIOM
crakane oquHakoBo? (ITK-15)-1

Omeempsi. 10.1. B TOM, 4TO THAPOCTATUYECKOE ABJIICHUE OINPEICIISIETCS TOJIBKO BBICOTOM CTONI0A
JKUJKOCTH HaJ pacCCMaTPUBAEMON TOUKO.

10.2. B ToM, 4TO Macca BOJEI B 3TUX CTaKaHaX OJMHAKOBA.

10.3. B Tom, u4TOo cocraBnstonMe SMIOp JaBI€HUS HAa BBINYKJIbIE TOBEPXHOCTH
YpaBHOBEIINBAIOTCS.

4.
1. KakoB ¢usnueckuii cMmpicn kputepus Pelinonbaca? (ITK-15)-1
Omeemul. 1.1. be3pazMepHas CKOPOCTb ITOTOKA KUAKOCTH.
1.2. OTHolIEHNE UHEPIIMOHHBIX U BA3KOCTHBIX CHJI B TOTOKE KHUIKOCTH.
1.3. XapakTtepucTtuka TypOyJI€HTHOCTH ITOTOKA.
2. KaxkoB ¢uznyeckuii cMbICH ypaBHEHUN Ditnepa it motoka uneanbHoit sxunkoctu? (IIK-1)-8
Omeemui. 2.1. D10 3HEepreTHUecKue OANaHCHl B MPOEKIMIX Ha KOOPIUHATHBIE OCH.
2.2. D10 6anaHChl CUII B MPOEKIIUAX HA KOOPAUHATHBIE OCH.
2.3. Dt0 6anmaHCchl Macc B MPOEKLHUAX HA KOOPIUHATHBIE OCH.
3. Yewm paznuuatorcsa ypaBHeHnus Hasre—Ctoxca u Diinepa? (I1K-1)-8
Omeemul. 3.1. YpaBHeHnsa HaBbe—CTOKCa yUUTHIBAIOT HECTALIMOHAPHOCTH IMOTOKA KUKOCTH.
3.2. VYpauenus HaBre—Crokca - Hamboiee ToJHAs CHCTEMa YpPaBHEHHM, OIHCHIBAIOIINX
JBUKEHHUE KUIKOCTH.
3.3. YpaBHenuss HaBpe—CTOKCa JOMOIHAIOT YpaBHEHMS DUJiepa YIeHAMU, XapaKTEPU3YIOLTUMHU
BA3KOCTb JKUJKOCTH.
4. Kakoii puznueckuii napamerp usmepser tpyoka [luro—IIpanarna? (I1K-4)-1
Omeempoi. 4.1. CTaTuecKuil HAMop.
4.2. JluHaMU4Y€eCKUI HAIop.
4.3. CyMMy CTaTUYECKOTO M JTUHAMUYECKOIO HAIIOPOB.



5. Kaxum npubopom u3zmepsercsi ckopocTh nBrxenus camonera? (IIK-15)-1

Omeemot. 5.1. TpyOkou [Turo—IIpanaus.

5.2. Tpy6Okoii Bentypu.

5.3. PacxomomepHoi quadparmMonu.

6. Iloyemy mpu OTKpbIBAaHMM 3aCJIOHKHM Ha IYTH BO3IYLIHOIO IOTOKA JaBJICHHUE IEpes Hel
namgaet? (ITK-1)-8

Omeemul. 6.1. B 3TOM cilydae cyMMapHBbIi Hallop BEHTUWISATOPA YMEHbBIIAETCS.

6.2. B aTOM cilydae 4yacTh CTaTHUECKOI'O JaBJICHUS MEPEXOJUT B MOJIHOE, KOTOPOE MaHOMETPOM
HE U3MepsIeTCA.

6.3. BeHTHI1ATOp BOOOIIE CO3AaET TOIBLKO CKOPOCTHOM HAMOpP, KOTOPBIN MIPH 3aKPHITON 3aCIIOHKE
NEPEXOIUT B CcTaTU4ecKoe naBieHHe. [Ipu ee OTKpbIBAaHMHM ATOT NEPEXO] YMEHbBILIAETCS, YTO
bukcupyercs kak ymeHbieHue gapinenus. (I1IK-1)

S.
1. TTouemy U3 OOPOKHAIOIIETOCS COCY/IA KUAKOCTh UCTEKAET MEIJICHHEE, YeM U3 COCY/Ia C
noctossHHBIM ypoBHeM? (TTK-15)-1
Omeemwi. 1.1. OHa UCTEKAET ¢ OAUHAKOBON CKOPOCTHIO.
1.2. TloroMy 4TO AJI 3TUX CIIy4aeB UCTCUCHHS PA3THMUAIOTCS XapaKTEPUCTUKH BBIXOHBIX
OTBEPCTHUM.
1.3. TlockoJbKy HCTEUEHHE MTPOUCXOAUT C YMEHBIIAIOIIUMCS 10 BPEMEHU HAIOPOM.
2. Kakue pakTopsl 3aCTaBISAIOT CTPYIO KUIKOCTH HA BX0jie B Hacaaku nepexxumarbes? ([1K-4)-
1
Omeemui. 2.1. OCTpble KPOMKH Ha BXOJE B HACAJIKH.
2.2. OTHOCHUTENBHO OOJIbIIAs JJIMHA HACAIKOB.
2.3. PaguanbHble COCTaBISIONINE CKOPOCTEH TeUEHUS Ha BXOJI€ B OTBEPCTUE HACAIKA.
3. IlpaBubHO JIM B HEKOTOPBIX pabOTax CTPYIO KUIKOCTH, BBIXOASIIYIO U3 KOHUYECKOTO
HacajJka, Ha3biBatoT cBepx3BykoBon? (I1K-15)-1
Omeemul. 3.1. IlpaBunbHo. PopMa Hacasika HarloMuHaeT popmy corna JlaBams.
3.2. IIpaBunbHO. CKOPOCTH CTPYH, HCTEKAIOMICH U3 TAKOTO HACA/IKa, HAUOOMBIIIAs ISl BCEX
CTPYH, UCTEKAKOIIUX U3 APYTUX HACATKOB.
3.3. HenpasuibHo. KanenbHast ;kMIKOCTh HEC)KUMAEMA, U TOHSATUE CBEPX3BYKOBOM CTPYHU ISt
Hee He CYIIECTBYET.
4. Bo3MO0XHO 7M1 YBEJIIMUEHUE PACXO/1a )KUAKOCTH MPU UCTEUEHUU Yepe3 KOHUUECKUI
cyxaromuiicst Hacagok? (ITK-1)-8
Omeempoi. 4.1. HeBo3M0kHO. B HEM yBenuuMBaeTcs TOJIBKO CKOPOCTb,
4.2. Bo3moxkHO, ecinu ero opma npuOIMKaeTcs K HUIMHIPUYECKOH.
4.3. B0o3MOKHO BCleACTBHE OOMBIIEH TaTbHOOOWHOCTH CTPYH.
5. KakoBo uncieHHoe 3HaueHrne KodpuimeHTa Cy>KeHUs MONePEYHOro CEYeHUsI B
koHoupaimpHoM Hacaake? (I1K-4)-1
Omeemwi. 5.1. ¢ =1.
52. ¢>1.
53.¢e<1.
6. Ilouemy yron pacmMpeHusi KOHUYECKOTO PacXOSIIET0ocs HacalKa He YBEJIMUHUBAIOT Oolee
8°7 (ITK-4)-1
Omeemut. 6.1. Ilpu Takux yrinax nepudepuitHple THHUU TOKA CTPYH HAUITYUIINM 00pa3oM
BO3BPAIIAIOTCS B TIYOMHHBIE €€ CIIOM.
6.2. B mpoTuBHOM ciiydae OyeT pean30BaHa pacXosIIascs CTPYsI )KUIKOCTH.
6.3. Wuave Oynet HAOMIOAATHCS OTPBIB CTPYU OT CTEHOK M KEJIAEMBIM HaINpaBIsStOmMui dhdexT
cteHok He Oynet nocturnyt. (I1IK-1,IT1K-15)



6.
1. B kakoM TEYEHHH XHUIKOCTH IO TPYyOONpPOBOIY pacxoJ W TIEperaj MaBICHHH CBSI3aHbI
JTUHENWHO?
Omeemui. 1.1. IlyazeitieBckoMm.
1.2. HproTOHOBCKOM.
1.3. TypOyneHTHOM.
2. Ecam B TpyOompoBOJe peanu30BaiCAd TUAPOYAAp, KAKO€ OCHOBHOE MEpOIPHITHE
HE00XOAMMO MPEUIOKUTE i ero npodunaktuku? (ITK-4)-1
Omeemyl. 2.1. YMEHbBIIIEHUE CKOPOCTH TEYCHHSI 110 TPYOOTIPOBOTY.
2.2. TlpumeHeHue TpyObl ¢ OOJIBIIEH TOJIUHON CTCHKH.
2.3. YBenuueHue BPEMEHM OTKPbIBaHUS U 3aKPbIBAHUS 3allOPHON apMaTyphl.
3. Ecnu BOJHOBBIE MPOLECCHl, B TOM YHUCIIE MPOLECCHl PACIPOCTPAHEHHS YAAPHBIX BOJIH IO
TpyOOIpoBOJaM, BO3MOXHBI TOJBKO B CHUCTEMax, XapaKTEpU3yeMbIX U YIPYrOCTbIO, W
WHEPLUOHHOCTHIO OJHOBPEMEHHO, a KarelbHas JXUAKOCTh HEC)KUMaeMmMa, TO KaK MOKHO
00BsACHUTH siBIEHUE ruapoyaapa B Heil? (I1K-4)-1
Omeemst. 3.1. KanenbHas >XHUIKOCTh OCTaeTCs B HEOONBIIOW Mepe CXKHUMAeMOH, M 3TOro
JIOCTATOYHO JUIsl pealu3aliy SIBJICHUS.
3.2. CxumaeMm TpyOOIPOBOJ, M TMOTOMY CHCTEMa <(OKHUAKOCTb—TPYOONpPOBOA» B IEJIOM
CKMMaeMa.
3.3, XKuakoctb, conepskamias BO3IYIIHbIE MY3bIPHKH W BO3AYIIHbIE NMPOOKH B TYINHUKOBBIX
MOJIOCTSIX, IOCTATOYHO CKMMAeMa.
4. Jns yero HyxkeH rpaduk Hwukypaaze mnpu pacuerax pacHpelesieHHbIX IOTeph B
TpyoOorposoae? (ITK-4)-1
Omeemeot. 4.1. J1ns pacueta kodhGumueHToB conpotuBiacHus Jlapcu.
4.2. Jlns YCTaHOBJICHHS MPEIEIIOB NPUMEHHMOCTH (opMyn pacdera Kod(PPHUIMEHTOB
conportusnenus Jlapcu,
4.3. J1511 BBIBOAA PACYETHBIX (POPMYIL.
5. Kakoii ¢usnueckuil mpU3HAK CIYXKHUT OCHOBOW I CYXICHHS O HAIMYUHM U BETUYHUHE
MECTHBIX MOTEPh AaBieHus B Tpydornposojae? (I1K-15)-1
Omeemul. 5.1. I3MeHeHNE NONEPEYHOT0 CEUEHUS IOTOKA.
5.2. VckpuBneHUE JIMHUN TOKA TEUCHUS.
5.3. Hanuuume apmatypsl U ApYyrux YCTPOUCTB Ha TPYOOIPOBO/IE.
6. Ilon neiicTBUEM Yero MPOMCXOAUT CMATHE TPYOOIIPOBOAOB Ipu 0OpaTtHOM ruapoyaape? (ITK-
4)-1
Omeemul. 6.1. Ilon nelicTBueM Bakyyma 3a (pOHTOM y1apHOW BOJIHBI.
6.2. Bcnencrue ynpyroro BocCTaHOBICHHS (POpMBI TpyOOIIPOBO/A MOCIIE OKOHYAHUS ACHCTBUS
MOBBILICHHOTO JaBJI€HUS BO ()POHTE BOJIHBI.
6.3. Ilo ogHy M3 CTOPOH 3aCIOHKHM WJIM T'MJIPABIMYECKOTO CONPOTUBIICHUS CTOJO >KUIKOCTH
«yberaeT» OT HHUX, cO3/aBasg BakyyM. B 3ToM ciyyae BO3MOXHO cMATHE TpyOOnpoBoaa
BHEILIHUM JIaBJICHUEM.

7.
1. ITouemy B cupoHHOM TpyOOIPOBOJE KUAKOCTH MogHuMaercs BBepx? (I1K-4)-1
Omeemwi. 1.1. IloTOMy 4TO B HETO BHa4aJI€ 3aCOCAU KUJKOCTb.
1.2. IToromy yTO aTMOc(hepHOE AaBICHHE BBITECHSET KUAKOCTh, HAXOSAIIYIOCS MO BaKYyMOM
B OITyCKHOM YacTu TpyOOIpoBo/Ia.
1.3. Iloromy 4TO MpH BBITEKAHUM XHJIKOCTH U3 00EUX €ro BEeTBEeH B HMXKE OMYIIEHHOW BETBU
co3zaercs O6osee rIyOOKHI BaKyyM, M 3TO BBI3BIBAET MOTOK >KUJIKOCTH Uepe3 CU(OH.
2. Ecnu HECKOJIBKO MPOCTHIX TPYOONPOBOAOB COECAMHEHBI MapajlieIbHO, KaKHe MapaMeTphl Ha
HUX ocTaroTcsa oguHakoBeiMu? (ITK-15)-1
Omeemu. 2.1. llepenan naBneHui.



2.2, Pacxon JXHIKOCTH.

2.3. Ilorepu naBiieHUs: HAa IPEOJOJICHUE THAPABINYECKUX CONPOTUBIICHUH.

3. Ecam HECKOJIBKO MPOCTHIX TPYOOIPOBOAOB COEAMHEHBI MOCIEI0BATENFHO, KaKUe MapaMeTphl
Ha HuX ocTtaroTcd oguHakoBeIMu? (ITK-4)-1

Omeemeui. 3.1. [lepenan naBieHuil.

3.2. Pacxon »KuaKocTH.

3.3. Ilotepu naBieHus Ha NPEOJOJIEHUE THAPABINYECKUX COIIPOTUBIICHUN.

4. Kaxue mapameTpsl U3 Ha3BaHHBIX Jaljiee JOCTATOYHBI AJISl pacuera JuameTpa TpyoomnpoBoja?
(TIK-15)-1

Omeemeot. 4.1. Ilepenay qaBieHM U IJIMHA TPYOOIIPOBOA.

4.2. Pacxon ®UAKOCTH U Mepenaja JaBICHHU Ha TpyOOIpOBOIC.

4.3. Pacxon »XUaK0oCTU U unciio PeliHonbAca ee TEUEHUSI.

5. Ha kakyro MakCUMaJbHYIO BBICOTY MOXET MOJHATh KUIKOCTh CU(OHHBIN TpyOorpoBo (63
yaera oreps)? (I1IK-1)-8

Omeemul. 5.1. Ha BBICOTY BOASIHOTO CTOJI0a IPU aTMOC(EPHOM JABJICHUH MO BOCXOAIICH BETBU
TpyOOIIpOBO/IA.

5.2. Ha BwicoTy BOASHOTO cTON0a TpU arMoc(hepHOM [ABICHWU IO HUCXOASAIICH BETBU
TpyOOIIpOBO/IA.

5.3.  Ha BbiCOTY, NnpuU KOTOPOH OCTAaTOYHOE JaBJICHHWE B HAWBBICIICH TOYKE MOIbEMA
YMEHBIIUTCS A0 AaBJICHUS HACBIIICHHBIX TApPOB.

6. Jlns 4yero paccUMTHIBAIOT HAIOPHO-PACXOJHYIO XapaKTepucTHKy TpybompoBoaa? (IIK-1)-8
Omeemul. 6.1. J[Ins mocneayroniero ObICTPOro OnpeieieH s pacxoa 1o 3aJaHHOMY

Hamopy.

6.2. [l nosty4eHus MOJIHOM pacueTHOM XapaKTepUCTHKU TPyOOIIpoBoa.

6.3. Jlns pacdera JeiCTBUTENFHOTO HAIMOpa M Pacxoja >KUIKOCTU MPH COBMECTHOM paboTe C
Hacocom. (IIK-1,ITK-15)

Kpurepuu onenuBanusi:

[Tpu TecTupoBaHuu Bce BepHbIE OTBETHI OepyTcs 3a 100%.
90%-100% otnn4HO

75%-90% xopomio

60%-75% ynoBIETBOPUTEILHO

Menee 60% HeyIOBIETBOPUTEIHHO



CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»
20__-20__ y4eOHbIH TOJ
KomimuiekT TecTOBBIX 3a1aHuil 6 cemecTp

ITo JUCIUITIINHEC HDOI_[GCCBI W anriapaTtsl IMHMINCBBIX ITPOU3BOACTB

1.
1. /Iy yero NpUMEHSIOT aCIUPALMI0 BHYTPEHHUX 10JIOCTEH TEXHOJIOIMYECKOro 000py10BaHusA?
(TIK-1)-8
Omeemui. 1.1. Jnst obecnieueHus ero noxapo- U B3pbIBOOE30MaCHOCTH.
1.2. Jlnst 0310pOBIIEHUS YCIIOBUM -rpyJa pabOTaIOMIKX.
1.3. JIns oTA€ACHUS U 110JIE3HOTO UCIOIb30BAHNUS BUIH.
2. [Touemy 4acTUIIBI TBUTH MOTYT OCECTh (YIacTh) HE TOJIBKO HA I0JI, HO U HA CTEHBI U MOTOJIOK,
a 36pHO — TOJIBKO Ha 1oJ?
Omeemul. 2.1. BeneacTBue JIErKoro mepeHoca MEIKUX YacTHUL] MbUIM CJIa0bIMU BO3JYIIHBIMU
TEUYECHUSIMH.
2.2. BcnexactBue BHICOKOM IEPOXOBATOCTU CTEH U MOTOJIKA.
2.3. BenenctBue paziaMuHOrO COOTHOUICHUS MEXKJY MAacCOBBIMU U MOBEPXHOCTHBIMU CHIJIAMHU
ATHX YaCTHII,
3. Yo Takoe nbuieynoBurens? (ITK-1)-8
Omeemul. 3.1. YCTPOMCTBO OTJENEHUS [IBUIA OT BO3yXa.
3.2. YcTpo#cTBO 111 BRITPY3KH MBUTH U3 3JIEMEHTOB aCUPHPYEMBIX CUCTEM.
3.3. YCTpOHCTBO 1Sl BBITPY3KH TBUTH M3 3JIEMEHTOB ITHEBMOTPAHCIIOPTHBIX CHCTEM.
4. Tloyemy B cucTeMe acMpalMyd MOXET BbIlaJaTh Biara?
Omeemeot. 4.1. OT aciupupoOBaHUs BIAKHOTO BO3IyXa.
4.2. Ot nonaiaHus >KUJIKOW BJIard B CUCTEMY.
4.3. Ot ee BbIMaJgeHUs W3 IOTOKA TEIUIOTO BO3JyXa IMpPU €ro COECIWHEHUH C XOJOAHBIM
Bo3znyxoM. (ITIK-15)

2.
l.Yem  oTauyamOTCd ~ aKCHAIbHO-IUIYH)KEPHBIE ~ HAcOChl  OT  aKCHAJIbHO-IUTYH)KEPHBIX
ruapasinueckux asuratenein? (I1IK-1)-8
Omeemul. 1.1. Huuem He oTinm4aroTcs.
1.2. lomycCTUMBIMU yTJIaMH YCTAHOBKH HAaKJIIOHHOW HIaiOBI.
1.3. IlpeoGpazyeMbIMU MOIIHOCTSIMHU.
2. Yro sBngercs npuunHoM kaButamuu B Hacocax? (I1IK-4)-1
Omeemul. 2.1. IloBbllIEHHAs] YaCTOTA BpALLEHUS,
2.2. CyxeHHs IPOXOJHOIO CEYEHUsI B MarucCTpasx.
2.3. IloHwxeHue NaBIECHMS KMIKOCTH HUXKE JABJICHUS HACBHIIIEHHBIX MApPOB C IOCIEAYIOLIUM
€r0 TIOBBIIICHUEM.
3. Kakoili napameTp onpezenser MOIHOCTh ruapasiandeckor mamnsbl? (I1K-15)-1
Omeemul. 1.1. Pabounii o6beM.
3.2. Pacxop )KHIKOCTH.
3.3. Tlepemnan naBieHu, cpabaThIBAEMBbIl HA THAPABINYECKON MaIlIUHE.



3.
l. Hcxons u3  yciioBUS pPaBHOMEPHOCTH IIOJIaYM  OIPEAEIUTE, CKOJIbKO IUIYH)KEPOB
1eJIeCO00Pa3HO H3TOTOBUTH B IPOEKTUPYEMOM aKCHAbHO-TUIYH)KEPHOM HAcoce: CeMb WU
Bocemb? (ITK-1)-8
Omeemui. 1.1. CeMb ITYHKEPOB.
1.2. Bocemb m1yHXKEpOB.
2. B KakoM MecTe aKCHaJIbHO-TUTYHKEPHOT'0 Hacoca ClIeyeT UCKATh CleAbl SPO3HH, BHI3BAHHON
kaBurtaruen? (ITK-15)-1
Omeemeot. 2.1. B Hanbonee y3KkoM MECTe TOJIBOISAIIETO TPYyOOIpoBoIa.
2.2. Ha topue miyHxepa.
2.3. B0 BXOJHBIX OTBEPCTHUSAX PACIIPEIACITUTEIIBHBIX IIaN0.
3. B xakoM Hacoce npuMeHA0T Ooiee BA3Kyto cMaszky? (IIK-15)-1
Omeemui. 3.1. B akcuanbHO-TITYH)XEPHOM.
3.2. B pOTOpHO - MOPUTHEBOM.
4. Inst yero cinyxat runpasinuyeckue 6ammaku? (ITK-1)-8
Omeemul. 4.1. JIns KoMIIeHCAllMM TUAPABINYECKUX yTEUEK.
4.2. JIns yMEHbIICHHS] MEXaHUYECKOTO JaBJICHUS IITOKOB HA OMOPHBIE ITOBEPXHOCTH.
4.3. Jlns cTpaBiauBaHUs M30BITOUHOTO JaBJIEHUS M3 pabOUYUX IOJIOCTEHM € LENbIO MOBBIIEHUS
AHTUKABUTAIMOHHBIX CBOMCTB.

4.
1. I[louemy mIeCTepeHHBIE U IUIACTUHYATHIE HACOCHI U3TOTOBJISIOT, KAaK MIPABUIIO, B KOHCOJIBHOM
ucnonaernu? (I1IK-1)-8
Omeemeoi. 1.1. V3-3a ux Masiot JJIMHBI HE TPEeOyeTCsl BTOPOM OMOPHI pOTOpa.
1.2. C uenbio ynpouieHus: KOHCTPYKIUU.
1.3. [Inst yMmeHbIIEHNS Y CIla HAPY>KHbBIX YIULIOTHEHUH.
2. JIns uero U3roToBIISIOT HIECTEPEHHBIE HACOCHI ¢ BHYTpeHHUM 3atenienuem? (ITK-4)-1
Omeemul. 2.1. JIns yBenuyeHUs KpyTSIIEro MOMEHTA IPU padoTe B KayeCTBE MOTOPOB.
2.2. JInst ymeHbIIeHNs YaCTOThI BpallleHUs Bajla IPUBOJA.
2.3. Jlnsa ynpoluieHus KOHCTPYKIIAH.
3. Jlos yero ciayxaT KaHaBKM Ha Toplax mecrepeHHsx Hacocos? (ITIK-15)-1
Omeemul. 3.1. Jlng BBIYCKa >KUJIKOCTH W3 TOJOCTH BHAJWHBI 3yObeB B MEPHUOJ IOJHOTO
3anvpaHus 3y0oM BTOPOM IIECTEPHHU.
3.2. Jlnst pa3rpy3Ku OT IEUCTBUS OCEBOM CHUJIBI.
3.3. [lnd yiydieHus: TOPLEBOro YIUIOTHEHHS OT yTEUeK.

S.
1. Kakue BUIbI SHEPTUU MOTOKA KUIKOCTH Mpeodpa3yrorces B gonarounoil mamune? (I1IK-1)-8
Omeemeui. 1.1. Kunernueckas.
1.2. IloteHnMadbpHAas.
1.3. U xuHeTHdecKas, ¥ IOTSHIIHAIbHAS.
2. Ha xakume mapaMeTpsl TMOTOKa XHUIAKOCTH BIHMSET KPUBHU3HA JIOMATOK THAPABINYECKHX
mammu? (I[TK-1)-8
Omeemwi. 2.1. Ha pe3yabpTaThl BEKTOPHOTO CIIOKE€HHS OTHOCHUTENIBHBIX M TEPEHOCHBIX
CKOPOCTEM JIBUIKEHHSI IOTOKA.
2.2. Ha mapamMeTpsl, XapaKTepHU3YIOIIHE OOMEH SHEPTHed MEXIy JOTMaTOYHON MAaIlMHOW W
MOTOKOM KHJIKOCTH.
2.3. Ha pacxon )KUIKOCTH 4epe3 JIONATOYHYIO MAIINHY.
3. Jlns 4ero MCmoNb3yIOT MapaMeTpsl MOI00Us PEKUMOB Tpu MpoekTupoBanuu HacocoB? (ITK-
4)-1



Omeemui. 3.1. ]l BbIOOpa T€OMETPHUUECKUX pa3MEPOB HOBOTO Hacoca Ha OCHOBE aHAJIOTHH C
JTAJIOHHBIM.

3.2. Jlng yCTaHOBJEHHUS KPUTEPUAIBHBIX CBSA3€H MEXIy I'€OMETPHUUYECKMMM U PEKUMHBIMU
napaMeTpamMy MallyH.

3.3. [l yCTaHOBJIEHMSI CXO/ICTBEHHBIX PEKMMOB B MAlIMHAX Pa3IMUHBIX KOHCTPYKIIHA.

6.
1. KakoBo ocHOBHOE HazHaueHue MeMOpanHoro Hacoca? (I1IK-15)-1
Omeemur 1.1. TlepexaunBanue MpOayKTa C OTAEIECHUEM €0 MOJOCTU OT MOJIOCTH MPUBOJA U OT
OKPYXKaIOILEH CPeIbl.
1.2. IlepexaurBanue 0e3 UCIIOJIb30BAHUS KIIAMIAHOB.
1.3. IlepexaunBanue ¢ JO3UPOBAHUEM ITPOIYKTA.
2. B uewm coctosrt cnienuduyeckue TpedoBanus k ceekinonacocy? (ITIK-15)-1
Omeemul. 2.1. llepekaunBanue ABYX(a3HOTO TOTOKA BOJbI U CBEKIbI MPU MHHUMAJIHLHOM
COJIep’KaHUU BOJIBI.
2.2. MuHHMMAaNbHOE TMOBPEXKJIECHHE CBEKJIbl NPU YCTOWYMBOCTH KOHCTPYKIMH K aOpa3uBHOMY
BO3/ICHICTBUIO IPUMECEi CBEKJIOBUYHOTO BOPOXa.
2.3. IloOyxxaeHue padbOThl FMAPOTPAHCIOPTA CBEKJIBI IIPH PACIOJIOKEHUN TPAHCIOPTUPYIOIIUX
KaHaJIOB KaK BBIIIE, TAK U HUYKE YPOBHS 3eMJIH.
3. B uem cnenmduxa pabotsl Hacoca ais nepekaunBanus nmusa? (ITIK-15)-1
Omeempwi. 3.1. CrnakuBaHUE BICOKOYACTOTHBIX IMyJIbCAllMI JaBICHUSI.
3.2. Otnenenue oT nMuBa U30BITKA JUOKCUIA YTIIEPO/A.
3.3. [loanepsxanue CTpPOro MOCTOSTHHOTO JAAaBJICHUS HAJ 3epKaJiOM IMHBA.
4. Kakue HacoCHI 11e1ecoo0pa3Ho MPUMEHSATH IS MepeKadynBaHus 3amodeHHoro 3epra? (I1K-
15)-1
Omeemul. 4.1. BuHTOBBIE.
4.2. TUX0XO0/HbIE TIOPIIHEBHIE.
4.3. IllnexoBble.
5. Kakue U3 Ha3BaHHBIX MPUMEHEHUH OTHOCATCSA K 00JaCTH MPUMEHEHUS CTPYHHBIX HACOCOB?
(TIK-15)-1
Omeemul. 5.1. PacnplmuBaHue U TPaHCIIOPTUPOBAHUE KUIAKOCTEH.
5.2. TloBblllieHue AaBICHUS KUIKOCTH.
5.3. ITHeBMOTpaHCIIOPTUPOBAHUE.
6. Kakue cneunanbHble 3aJa4d MOTYT CTaBUThCS mepen poTropHbiMu Hacocamu? (ITK-15)-1
Omeemui. 6.1. IlepexaunBanue 1ByX(a3HbIX cMeceid,
6.2. IlepexaunBaHN€ BHICOKOBSI3KUX MPOAYKTOB.
6.3. IlepekaunBaHMe MPOJYKTA, TPEOYIOLIEr0 YacTOW OYHUCTKH POTOPOB OT BOJOKHHMCTBIX U
KJIEUKUX IPUMECEH.
7. bnaronaps kakomy 3¢ (HeKTy KUAKHHA MPOAYKT NOJHUMAETCs MoabeMHUKOM-3paudTom? (TTIK-
1)-8
Omeemul. 7.1. 3-3a yMeHbIIEHN IUIOTHOCTU IPOAYKTA IPU BBOJE B HETO BO3/yXa.
7.2. BcnencrBue nepeMenieHus NpoyKTa MOTOKOM BIyBa€MOr0 BO3/1yXa.
7.3. Brmarogapst 060uM Ha3BaHHBIM 3 deKTam.
8. B pesynpraTe Kakoro 3¢¢ekxra ChITyduil MPOIyKT MOJHUMAETCS MOABEMHUKOM-3piIndTom?
(TIK-1)-8
Omeemui. §8.1. V3-3a yMeHbIIEHUS IUIOTHOCTH IPOAYKTA IIPHU BBOJIE B HETO BO3yXa.
8.2. Bcenencreue nepeMenieHys poayKTa IOTOKOM BlyBa€MOIO BO3/1yXa.
8.3. bnaronaps o6oumM Ha3BaHHBIM AP deKTaM.
9. Kaxkoil mapamMeTp IUIyH)KEPHOI'O HAacocCa-103aTopa XUAKUX IMPOAYKTOB H3MEHSIOT IS
perynrupoBaHus 1036l BbiaBaemoro npoaykra? (ITK-1)-8
Omeemwi. 9.1. JlaBieHue 3a HaCOCOM.



9.2. VYpoBeHb XKUIKOCTU B EMKOCTHU IIEPE] HACOCOM.

9.3. Xon muyHxepa.

10. Ilouemy BO3ayIIHBIE NOPUIHEBBIE KOMIIpECCOPHI AenaroT MHoroctyneHdarbiMu? (I1K-4)-
10meemer. 10.1. Ing yMeHbIIEHUS AMaMETpa MOPIIHEH.

10.2. Ins yMeHbILIEHUS X0/1a OPLIHEH,

10.3. Jlns npenoTBpalieHust Ype3MEPHOTo MOBBIIIEHUS TEMIIEPATYPhl CAKUMAEMOTO BO31yXa.

11. [Inst yero mpuMEHSIOT MPOMEKYTOUHOE OXJIaXAEHHE Bo3ayxa B kommpeccopax? (11K-4)-1
Omeemui. 11.1. [l npegoTBpanieHus Ype3MEPHOTo MOBBIIICHUS TEMIIEPATYPhI

CKMMAeMOTI'0 BO3ayXa.

11.2. /I yMeHbIIeHHs TOTPEOIISIEMO MOIITHOCTH.

11.3. JIns yMeHbIIECHUsI TEMIEpaTypbl HapyKHBIX MMOBEPXHOCTEH Ha OCHOBAaHHM TpPEOOBaHMIA
TEXHHUKHU 0€30I1aCHOCTH.

7.
1. Kak perynupyercs CKOpOCTb JIBUXKEHUS IITOKA MHOIOCKOPOCTHOT'O THIPOMOTOpPA BO3BPATHO-
noctynarensHoro aeicteusa? (I1K-4)-1
Omeemur. 1.1. Ilyrem mnojaum paboueill >KUAKOCTH B IOJIOCTH, OTPAHUYEHHBIE MOPIIHAMHU
Pa3HbIX JUAMETPOB.
1.2. M3MeHeHHneM yCcuius Ha HITOKE.
1.3. HM3meHeHueM pacxoja paboyeil )KMJIKOCTH 4epe3 CIMBHYI0 MarucTpaib IpU MOCTOSHHOM
pacxojie B IOJIAI0IEeH MarucTpay.
2. Kak yMeHbImIAIOT CKOPOCTh JABWKCHHS INTOKA THIPOIMIMHApA TMeped KOHIIOM pabodero
xoma? (ITIK-4)-1
Omeemul. 2.1. IlyreM yCTaHOBKHM 3JJACTHUYHBIX aMOPTHU3aTOPOB MEX]Y MOPIIHEM M KPBILIKOM
THJIPOLMIINH/IPA.
2.2. IlepexpbiBas 4acThb OTBEPCTUI CIIMBA MIPH MOAXO0/1€ NOPUIHS K KPAHEMY IOJI0KEHMUIO.
2.3. YMeHblIEHHEM pacxo/ia pabodeit )KUIKOCTH Ha BXOJI€ B THIPOLIMIIUHIIP.
3. Bcerma nmu nHacoc Oymer paboTaTh B peXHME THIPOMOTOpA, €CIUM Ha €ro BXOJ IOJaTh
pabouyro KHUAKOCTh MOJT AaBIIEHUEM, a BBIXOJ coeAMHUTH co cnuBom? (ITK-1)-8
Omeemul. 3.1. Beerna.
3.2. Her. TpeOyercs u3MeHeHUe quana3oHa pabouux MOJ0KEHUH PEryIUPYIOLINX OPTaHOB.
3.3. Her. Heob6xoaumMo Kkak H3MEHEHHE pEryJIMpOBOK, TaK M BBOJ HOBBIX 3JIEMEHTOB
KOHCTPYKLMH.
4. Kak U3MeHUTbh CKOPOCTb JBUKEHUSI MHOTOCKOpocTHOTO rupoasurarens? (I11K-4)-1
Omeemui. 4.1. IlyTeM yCTaHOBKH HECKOJIBKUX MOPUIHEN ¢ pa3IMyHON pabodei TIomaabko.
4.2. Co3ganueM B OJHOM THAPOIMIMHAPE HECKOJBKUX HUIUHIPOB C Pa3HBIMU OOBEMaMu
pabounx MOJIOCTEH.
4.3. TlomaBast B THAPOABUTATENH PA0OUYIO KUAKOCTE ¢ pa3HbIM pacxoaoM. (ITK-1,ITK-15)

8.
1. Yem oOBACHSIOTCS crnenudUuyuecKre CBOWCTBA MHUIIEBBIX Macc kKak monumepoB? (I1K-4)-1
Omeemul. 1.1 BHYTpeHHUM CTPOEHUEM MOJIEKYJI.
1.2. Bs3kocTsio.
1.3. CrneuuduyuHoii 3aBUCIMOCTBIO TPOYHOCTH MPOAYKTA OT TEMIEPATYPHI.
2. Tloyemy mpu TEYEHHH MOJUMEPHOTO MaTepuaja Mo PEe3KO CyKarIemMycs TpyOompoBoOIy
TPEHUE Ha Y4YaCTKE CY>KEHHS CYIIECTBEHHO TIPEBBIIIAET TPEHHE Ha IUIABHO CYKAIOIIUXCS
yuactkax? (I1K-4)-1
Omeemut. 2.1. [ToToMy 4TO 4acTh MaTepHalia 3aJep>KUBaeTCsl Ha OBICTPO CYKAIOIIUXCS ydacTKax
U TPEHHE 10 HEMY 3aMEHSICTCS pa3pblBaMU IMOCTOSTHHO OOpa3YIOIMIUXCS TOMEPEYHBIX CBS3EH
Marepuana.



2.2. TloroMy UYTO yBEJIMYMBAETCS HOpPMajbHas COCTABIIAIOIIAs CWJIbI JABJICHHUS MaTepuajia Ha
BHYTPEHHIOIO CTEHKY TpyOOIpoBOAa.

2.3. llotoMy 4YTO YacTh MOJUMEPHOIO MaTepHaja IBMKETCS MO TPyOOIpoBoxy B (opme
CHapsAJla ¥ IIPU €r0 KOHTAKTE CO CTEHKON TPEHUE YBEINYUBACTCA.

9.
1. B 4em 3akmrouaercs npoiiecc nepeMemmuBanus uarpeanentos? (I11K-4)-1
Omeemsi. 1.1. B mnepemelieHUH IO MPOCTPAHCTBY OTIEIBHBIX YacTel CMECH C MOMOIIbIO
MECHUJIBHOI'O OpraHa.
1.2. B wu3MenpueHUM TPOMYKTa Ha 0Oojee MeNKHE YacTULbl M PaBHOMEPHOM HX
nepepacnpeieIeHMH B IPOCTPAHCTBE.
1.3. B oOMeHe MecTaMu pacroioKeHUs OTACTbHBIX AJIEMEHTOB CMECH.
2. Jlns d4ero, XapakTepus3ys KauecTBO IE€pEMELIMBAHMSA, MCIOJIb3YIOT IOHATHE MaciTada
nepememnBanus? (I11K-1)-8
Omeemui. 2.1. J1y1d nosryuyeHust OAHO3HAUYHBIX OLIEHOK KauecTBa IepeMeluBaHms, 00 0/1Ha U Ta
K€ CMECh B 3aBHCHMOCTH OT MaciuTada OMIEHKH MOKET OBITh MPU3HAHA KaK PaBHOMEPHOH, TaK
HEpPaBHOMEPHOIA.
2.2. DTOT MapaMeTp BOOOIIE HE JOJHKCH UCITOJIb30BAThHCS.
2.3. OToT napameTp 10JKEH 3a7aBaThCsl TEXHOJIOIAMHU KaK XapaKTepUCTUKA YCBOSIEMOCTH MUIIIH.
3. OOs3aTenpHO JIM MEXaHU4eCKOe TepeMeIeHre pa3apo0IeHHBIX YacTUI] B IPOCTPAHCTBE MIPU
romorenuzaruu? (ITK-1)-8
Omeemul. 3.1. O0s13aTeNbHO, TaK KaK 3TO HEOThEMIIEMAs YacTh IIPoLiecca TOMOreHU3aluy,
3.2. He o0s3arenbHO, Tak Kak mpouecchl AU(GPy3un co BpeMeHEM BBIPABHHUBAIOT MOJSA
KOHIIEHTPaLUM.
3.3. He o0s3arenbHO pyu HEOONIBIIMX HAYAIBHBIX (QIIYKTYyalUsX MOJIed KOHLIEHTPAL.
4. Kakue MecuiibHbIE OpraHbl IPUMEHSIOT B anmnaparax mMexanndyeckoro nepememusanus? (I1K-
1)-80mesemui. 4.1. JlonacTu.
4.2. TpancnopTepbl U MEXaHUUECKUE PA3ACTUTENN TOTOKA.
4.3. Bo3nymHsle CTpyH,
5. Yrto xapakrepusyert kputepuii Ditnepa npu nepememnanun’? (I1K-15)-1
Omeemul. 5.1. ITycKOBYIO MOIIIHOCTb CMECUTEISL.
5.2. CxopocTb JBUKEHHS MECUIIbHBIX OPTaHOB.
5.3. MoIHoCTh, 3aTpaunBacMyI0 Ha MIPUBOJ] MECHJIBHBIX OPraHOB B IPOLIECCE MEPEMEIINBAHUS.
6. Kakoe u3 yka3aHHBIX Jajee SIBJICHUN MCIIOJIb3YETCS JUIsl TOMOT€HU3AlMH JKUJKUX cMeceil?
(TIK-1)-8
Omeempi. 6.1. J|BHKeHNEe MECUIBHBIX JIOTTACTEH.
6.2. bapboTupoBaHue Bo3ayxa.
6.3. PacnpocTpaHeHue y1apHbIX BO3MYIIEHUH 110 TOMOTEHU3UPYEMOI CMECH.
7. EcTth nu mpezaen mo pa3MepaM I'OMOT€HHM3MPYEMBIX UYacCTHILl, HMXKE KOTOPOTo JalibHeias
romorenusanus He Tpedyerca? (I1K-4)-1
Omeemu. 7.1. Ilpenena Her. Ilpencrasnser HHTEpeC TOMOTE€HU3ALUs BILUIOTH 10 MOJIEKYJISIPHBIX
MacITadoB.
7.2. UMeeTcs mpezen, XOTs €ro BeJIMYMHA B HACTOSIILIEE BPEMsI HE ONpEEIICHa.

10.
1. Yem paznuyarotcs oJJTHOpOHbIE U HeoqHOpoaHbIe cucTeMbl? (ITK-1)-8
Omeempoi. 1.1. ArperaTHBIM COCTOSIHHEM CaMOU CHCTEMBI.
1.2. ®a30BBIMH COCTOSHUSMHU UHIPEANECHTOB.
1.3. Hanuuumem 4eTKHUX IpaHUI] pazziena Mexay ¢pazaMu.



2. Kakoil u3 Ha3BaHHBIX Jajiee NMPU3HAKOB MOXET CTaTh OCHOBOW Ipoliecca paslesieHus
¢unsTpoBanuem? (I1K-4)-1

Omeemul. 2.1. Pa3znnyne IIOTHOCTH AUCIIEPCUOHHON CPEIbl M TUCTIEPCHOM (pa3bl.

2.2. Paznuuue pa3MepoB YaCcTHII TUCTIEPCHOM (a3bl.

2.3 3afepKUBaHUE YACTHUL] HAa IEPETOPOAKAX.

3. Tlomxoms k mpoueccam paszfeneHuss ¢ (EHOMEHOJOIMYECKUX MO3UIUN, MOXKHO JIH
OTOXKJECTBUTh PAa3JIM4Msi TPHU3HAKOB pasfesieHHs C OOOOIIEHHBIMHU JBIXKYUIMMU CHUJIAMHU
nporeccoB? (ITK-15)-1

Omeemul. 3.1. MoxHoO.

3.2. Henp3ss.

3.3. MoHO, HO HE JUIsl BCEX MPOILIECCOB.

4. Tlouemy Takue CHCTEMBbI, KaK PacTBOPbI, OTHOCSTCS K OJHOPOJIHBIM CHCTEMaM, a MpH HX
pa3/ieJIeHd Ha pacTBOPUTENh M PACTBOPEHHOE BEIIECTBO YAaCTO MCHOIB3YIOT TMPU3HAK
pas3ziesieHus: Ha MOJIYPOHHUIIAeMbIX MeMOpaHax, KOTOPBINA MO CBOEW CYTH SIBJISIETCS MPU3HAKOM
pazneneHust HeogHopoaHbix cuctem? (I1K-4)-1

Omeemul. 4.1. Tloromy 4YTO B pacTBOpax TpaHHIIbl pa3felia pPacCTBOPEHHOTO BEIIECTBA U
pacTBOPHUTEIIS HENIB3sI YBUIETh JIaXKE B CAMBIM CHIIBHBIN ONTUYECKHIA MUKPOCKOII.

4.2. TlotoMy 4To 37ech pa3ieleHHE BO3MOKHO M IO TaKOMYy MPU3HAKY pa3[eeHUs, Kak
BBIITAPUBAHNE, KOTOPBIA OTHOCUTCS K OJTHOPOJIHBIM CHCTEMaM.

4.3. Tloromy 4YTO MO BCEM APYIMM MpPH3HAKAM PACTBOPHI MPUHATO OTHOCUTH K OJHOPOTHBIM
CUCTEMAaM.

Kpurepuu onenuBanus:

ITpu TecTupoBaHuu Bce BepHbIE OTBETHI OepyTcs 3a 100%.
90%-100% otanyHO

75%-90% xopomio

60%-75% ynoBIETBOPUTEIILHO

Menee 60% HeyIOBIETBOPUTEIHHO



S. Meroan4yeckue MaTepuaJbl, ONpeaeIsoIe Npoue1ypbl OleHUBAHUS
KOMIIETCHIIUH

Ne Onenounoe cpeactro | IIpomenypa oneHnBanus (METOIUYECKUE PEKOMEH AN )
ILIL

1. | Tectn SIBJISIFOTCSL TIPOCTEHIIEe (opMa KOHTPOJIsS, HApaBJICHHAs Ha
IPOBEPKY  BIAJACHUS  TEPMUHOJIOTMYECKHM  ammapaToM,
COBpPEMEHHbIMH  WH(GOPMAIMOHHBIMU  TEXHOJOTHSIMH U
KOHKPETHBIMU 3HaHUSMU B o0nacTu (yHIaMEHTalbHBIX U
NPUKIAJHBIX JUCHUIUIMH. TecT COCTOMT W3 HEOONBIIOro
KOJIMYECTBA D3JIEMEHTAPHBIX 3aJa4; MOXKET IPEOCTaBIAThH
BO3MO>XHOCTbh BbIOOpa U3 MEpPEYHsI OTBETOB; 3aHMMAET YacTh
yuebHoro 3asstus (10-30 MMHYT); NpaBUIbHBIE PELICHUS
pa3buparoTCcs Ha TOM K€ WM CIEIYIOIIeM 3aHSATHH; 4acToTa
TECTUPOBAHUS OMPEAEIAETCS MpernoiaBareieM

2. | Dk3ameH CIyXuT  (OpMOH  TPOBEPKHM  KadyecTBa  yCBOGHUS
oOyJaromuMucs yueOHOro MaTepuania

Janable  (GOpPMBI  KOHTPOJS OCYIIECTBIISIFOTCS C TMPHUBICYCHUEM Pa3HOOOPA3HBIX
TEXHUYECKUX CpPEICTB. TEXHUUYECKHME CpEICTBA KOHTPOJS MOTYT COJEpKaTh: MPOrPAMMBI
KOMIIBIOTEPHOTO TECTHPOBAHUS, YueOHBIC 3a/]aul, KOMIUIEKCHbIE CUTYAI[MOHHBIE 3aTaHUS.

B mnoHATHE TEXHMYECKUX CpEICTB KOHTPOJS MOXKET BXOAUTH 00OpYyIOBaHME,
UCIOJIb3YyeMOE O0y4aroUMMCs MPH MPAKTHUECKUX paboTax M MHBIX BHUJAX paboT, TpeOyrommx
IPAaKTUYECKOr0 MPUMEHEHHsS 3HAaHUW W HABBIKOB B Yy4eOHO-NPOM3BOACTBEHHON CHTYalHH,
OBJIAJICHUS TEXHUKOM DKCIIEpUMEHTA.

OpHako KOHTPOJb C MPUMEHEHUEM TEXHUYECKUX CPEACTB MMEET PsJ HEOCTATKOB, T.K.
HE TIO3BOJISIET OTCICAUTh WHANBUAYAIbHBIE CIOCOOHOCTH ¥ KPEaTUBHBIM MOTEHIHAI
oOyudaromierocs. B 3ToM OH ycTymaeT MHUCbMEHHOMY U YCTHOMY KOHTpoiio. Kak mokasbiBaeT
OTIBIT HEKOTOPBIX BY30B - TEXHHUECKHUE CPEACTBA KOHTPOIS JTOJKHBI COMPOBOXKIATHCS YCTHOM
Oeceion ¢ perno/1aBaTesieM.

Nudopmanuonnsie cuctembl u TexHojoruu (MC) omeHuBaHusl KauecTBa Y4EOHBIX
JTOCTHKEHUH  OOYYalOMMXCS  SIBISIFOTCS  BaXKHBIM ~ CEIMEHTOM  MH(OPMAIIMOHHBIX
00pa3oBaTeNbHbIX CHUCTEM, KOTOpBIE IMOITY4ar0oT Bce OOJbIIEe pacHpOCTpaHEHUE B By3aX IpHU
COBEPIIICHCTBOBAaHUU (MHPOpMATHU3AIIMK) O00pa30BaTeNbHBIX TeXHONOTUH. [IporpaMMHBIN
WHCTpyMEHTapuii (000JI0YKa) TAaKUX CHUCTEM B PEKHUME OICHHBAHUS W KOHTPOJSI OOBIYHO
BKJTFOYAET: AJICKTPOHHBIE OOYJAIOIINE TECTHI, JICKTPOHHBIC aTTECTYIOIMNE TECTHI, dJICKTPOHHBINA
MPaKTUKYM U JIp.



DneKTpOHHBIE 00y4arolIue U aTTECTYIOIINE TECThl ABIAIOTCS d()(PEKTUBHBIM CPEICTBOM
KOHTPOJIS pe3y/IbTaTOB 00pa30BaHUs HA YPOBHE 3HAHUN U TOHUMAHUSI.

PexxiM  oOydaromiero, Tak Ha3bIBAEMOIO pEMETHIHOHHOIO, TECTUPOBAHUS CIYXKHT,
MMpeKAC BCCro, AJd HU3Yy4YCHHUA MATCPpUAJIOB IOUCHUIINIMHBI W IMMOATOTOBKC 06y‘-IaIOH_IeFOC$I K
aTTEeCTYIOIEMY TECTHPOBAHHUIO, OH MO3BOJISET 00y4alomeMycs JIy4llle OLEHUTh YPOBEHb CBOUX
3HaHUH M OIpPENeNINTh, KAaKHe BOMPOCHI HYXJAIOTCS B JOMOJHUTENHHONH mpopaborke. B
oOyyaromeM pexuMe 0coboe BHMMAaHHUE JOJDKHO OBITh yeneHo (HOPMUPOBAHHIO JUAIIOTA
HOJIB30BATENsl C CHUCTEMOM, IyTeM 3aJaHus BapUaHTOB pPEAKIUU CUCTEMbl Ha DPa3IMYHbIC
JeUCTBUsI 00y4aloIIerocs Ipy MPOXOXKICHUH TecTa. B pesynbrare oOecneynBaeTcsi BBICOKAs
CTEIICHb HWHTEPAKTUBHOCTH OJJICKTPOHHBIX YYEOHBIX MATEpPHANOB, IPU KOTOPOW cHCTeMa
IPEIOCTABISCT O0y4YaoueMycsi BO3MOXXKHOCTH aKTHBHOTO B3aHMOJICHCTBUSL C MOJIYJIEM,
peanu3ysi 00ydJaroUMil TUajor ¢ 1ENbI0 BBIPAOOTKU y HEro HauboJiee MOJHOTO U aJeKBaTHOIO
3HAHUS CYIIHOCTH M3Yy4aeMOro MaTepuaa

ATTecTyrolliee TECTUPOBAaHME 3HAHUN OO0yYaroLMXCs MpeJHa3HAYeHO i KOHTPOJIS
YPOBHsI 3HaHUM U ITO3BOJISET ABTOMATU3UPOBATh IPOLECC TEKYIEro KOHTPOJIA yCIIEBAEMOCTH, a
TaKKe MPOMEXYTOYHOU aTTECTALUH.
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