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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.

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

komnereunuii OI1.

IIpeamecTByomue 1 NocjaeayOuue JUCHUNINHBIL,
HanpaBJieHHbIe HA popMUPOBaHME KOMIIETEHIIU

[IpenmecTByronye AUCUUTIITMHBI

[Tocnenyronye AUCHUTIITIHBI

duznka
XuMus
MexaHuka )XKUIKOCTH U raza

TexHonornueckoe 000pya0OBaHNE
NPEANPUATHIA 00IIECTBEHHOTO
UTAHHS

TexHONOTHs MUIIEBHIX POU3BOJICTB
TexHonornueckoe 000pya0BaHNE
XonoauapHoe 000pYyIOBaHKE
Teopust TEXHOIOTNMYECKUX TTOTOKOB
TexHonoruueckoe 000pya0BaHUE
MaJIbIX IPEANPUATHIA TTHIIEBBIX
IIPOM3BOJICTB

TexHomnorus u o6opynoBaHue
MIPOU3BOJICTBA MSCHBIX
noiy¢pabpuKaToB
TexHonOrHUYeCKast MpaKTHKA
KoHTposb kauecTBa U UCTIBITAHUIN

MPOAYKIIMH, paboT, yCIIyT




3. INTAHUPYEMBIE PE3YJBbTATBI OBYUYEHUSA

[TnanupyemMbie pe3ynbTaThl OCBOCHUS oOpa3oBarenbHOU mporpammsel (OIT) —
KOMIETEHIIMM OOYyYaIOlUXCS ONPEACNAoTCS TpeOOBaHMSIMU CTaHIapTa IO
HAIPAaBJICHUIO TOJATOTOBKHU (CHEUANIBHOCTH) U (POPMUPYIOTCS B COOTBETCTBHUHU C
Matpuneit komnereHuui OI1

Ne Homep/ HaumeHoBaHue B pe3ysabTare 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 0a30BBEIE METO/IBI 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

HCCIIEI0BATENbCKON NEITEILHOCTH B
WHHOBAIIMOHHBIX TIPOEKTaxX B chepe
MUIIEBHIX MPOU3BOJICTB

HIugp:V (IIK-4) -1

Baagers:

HaBbIKaMU pa0OThI HaJl ”THHOBAIIMOHHBIMU
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 JUCIIAIIJINHBI U BU/Ibl YYEFHOI PABOThHI

Ouynas gpopma obyuenus

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

AyIuTOpHBIE 3aHATHS (BCEro) 120 72 48
B Tom uucie: - - -
Jlexmmm (JI) 52 36 16
JlaGopaTtopubie padoTs (JIP) 68 36 32
BHeaynuropHasi KOHTaAKTHas1 padoTa 4 2 2
B ToM umciie MHAUMBUAYaIbHbIE TPYIIIIOBBIE 4 2 2
KOHCYJIbTallUn
CamocrosiTesibHas padoTa 65 34 31
odyuawumerocss(CPO) (scero)
PaboTa ¢ KHUKHBIMU UCTOUYHUKAMU 24 12 12
Pabora ¢ 31eKTpOHHBIMU UCTOUHUKAMHU 21 12 9
[ToaroToBKa K TECTHPOBAHUIO 20 10 10
IIpomexyTouHas sK3ameH () 63 9 (36) 9 (27)
arrecrauus (BKJIOYasi
CPO) [Ipuem 7k3., yac. 1 0,5 0,5

Koncynbranus, 4 2 2

yac.

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

3a4. efl. 7 4 3




3aounasn hopma obyuenus

Cemectpsl
Buj yue6Hoii padoThl Beero Ne 7 Ne 8
4yacos
4yacos 4yacos

1 2 3 4
AyIuTOpHBIE 3aHATHS (BCEro) 28 14 14
B ToM uucne: - - -
Jlexmmm (JI) 12 4 6
JlabopaTtopusie padoTs (JIP) 16 6 8
BHeayauTopHasi KOHTAKTHasA 3 1 2
padora
B Tom uncne nHAMBUyanbHbIE 3 1 2
IPYIIIOBbIC KOHCYIbTAIHH
CamocrosiTesibHas padora 207 124 83
odyuawerocss(CPO) (Bcero)
Tloocomoska kKoHMpOALHOU 20 14 6
pabomul
Paboma ¢ knusicnvimu 78 47 31
UCTMOYHUKAMU
Paboma snekmponuvimu 77 47 30
UCMOYHUKAMU
Iloocomoska k mecmuposanuro 32 16 16
IIpomexyTounasi JK3aMeH 18 909 209
arrecTaums )}
(Bxawuas CPO) [Tpuem 1 0,5 0,5

9K3., yac.
CPO, uac. 17 8.5 8,5

HUTOI'O: Odmas 4acoB 252 144 108
TPYA0EMKOCTH 3a4. eJl. 7 4 3

4.2. COIEP)KAHUE TUCIUATIINHEI

4.2.1. Pazgennl AMCUUILUINHBI, BUIbI Y4eOHOH /1eSITeJIbHOCTH U (OPMBI KOHTPOJIS

Ounas gpopma 0dyuenus

Buabl yyeoHoit
AesiTeJIbHOCTH, BKJIKOYAsA
CaMOCTOSITEJIbHYIO Pa0doT
e e Yo p y DopMbl
HaumenoBanue pasjaesa 00y4aromuxcst TeKylIero
n/ | cemec
AMCUMILINHBI KOHTPOJIfA
n Tpa (B yacax)
ycneB-TH
CP | Bce
J | JIP | II3
0 ro
1 2 3 4 5 6 7 8 9




1 5 Paznen 1. Teoperndeckue OCHOBBI | § 12 10 |30 | Tekymwmii
HayKd O TpoIeccax M ammaparax TeCTOBBII
MUIIEBBIX IPOU3BOJICTB
KOHTPOJIb
2 5 Pa3nen 2. 'mapomexanndeckue 16 |10 12 | 38 | Tekymwmii
NPpOoneCChl TECTOBBIN
KOHTPOJIb
3 5 Pasznen 3. 12 14 12 38 Texymmit
TemooOMeHHbIE TPOLIECCHI TECTOBBII
KOHTPOJIb
4 5 BueayauTopHasi KOHTaKTHas 2 NuauBunyan
paborta bHBIC U
IpYIIOBbIE
KOHCYJIbTalH
"
5 5 IIpoMexyTouHas aTTecTalus 36 | Ox3ameH
Hroro 3a 5 cemecTp 36 |36 34 (144
6 6 Pa3nen 4. MaccobmenHble 12 |18 8 38 | Texymuii
NpOoneCcChl TECTOBBIN
KOHTPOJIb
7 6 Paszgen 5.buomexannyeckue 2 4 8 14 | Texymuii
HPpONECChI TECTOBBIN
KOHTPOJIb
8 6 Pa3znen 6. Mexanuueckue 2 10 15 |27 | Texyuwmii
MPOTICCChI TECTOBBIN
KOHTPOJIb
9 6 Bneaynnuropnas KOHTAKTHas 2 | UanuBuyan
paborta bHBIE U
IpYIIOBBIE
KOHCYJIbTaIH
u
10 6 [IpomexxyTounas arrecranus 27 | Ox3aMeH
Hroro 3a 6 cemectp 16 |32 31 |108
UTOoro 52 | 68 65 |252




3aounasn ghopma 0byuenus

Buabi yueOHoi

JACATECJIBbHOCTH, BKJ/IIOYast

CaMOCTOSITEJILHYI0 PaboTy @ opMbI
Ne Ne
HaunmeHnoBanue pa3saeia 00yaKOIIHXCs TeKyLlero
n/ | cemec
AMCHMILINHBI KOHTPOJIA
n Tpa (B yacax)
yCneB-TH
CP | Bce
JIP | 113
O | ro
1 2 3 5 6 7 8 9
11 7 Paznen 1. Teoperudeckue OCHOBBI 2 - 43 47 Texymmii
HayKH O Ipoleccax M amnmnaparax TeCTORBII
MUIIEBBIX POU3BOJICTB
KOHTPOJIb
12 7 Pazgen 2. 'mappomexannyeckue 2 - 43 |45 | Texymuit
MPONECChI TECTOBBIN
KOHTpPOJIb
13 7 Pasnen 3. 2 - 38 |42 | Texymui
TernnooOMeHHbIE TPOLIECCHI TECTOBbI
KOHTPOJIb
14 7 BreayauropHas KOHTaKTHas 1 NunuBunyan
pabora bHBIE U
IPYIIIOBbIE
KOHCYJIbTaI1
"
15 7 [Ipomexxyrounas arrecrauus 9 KonTposnbnas
pabora
DK3aMeH
Hroro 3a 7 cemectp 6 - 124 (144
16 8 Paznen 4. MaccoOMeHHbIe 4 - 29 |35 | Tekymwmii
HPONECChI TECTOBBII
KOHTPOJIb
17 8 Pasznen 5.buomexannueckue 2 - 28 |32 | Texymui
HIPOLECCHI TECTOBBII
KOHTPOJIb
18 8 Pa3znen 6. Mexanuueckue 2 - 26 |30 | Texymwmii
HIPpONECChI TECTOBBII
KOHTPOJTb
19 8 Bueaynuropnas KOHTaKTHas 2 | UupuBuayan
pabota bHBIE U
IPYIIIOBbIE
KOHCYJIbTAI!
u




20 8 IIpomexxyrounas arrecranus 27 | KonTpoapHas
pabora
DK3aMeH
Hroro 3a 8 cemecTp 6 8 - 83 (108
UTOoro 10 |14 - 1207 (252

4.2.2. JleKIIUOHHBIH KYypC

Ne
n/
n

HauMmenoBanue
pa3aesa JUCHUNIMHBI

HanMeHoBanue TeMbl
JEeKIUU

Conep:kanue JeKuuu

Bcero uacos

1

2

Cemectp 5 (7)

O®0 |390

I.

Paznean 1.
Teopernveckue
OCHOBBI HAYKH O
npoueccax u
annaparax nuueBbIX
NPOM3BOJACTB

Tema 1.
Knaccudukamms
MIPOIIECCOB U
anmnaparoB IMHUIIEBHIX
MIPOU3BO/JICTB

Coneprxanue 1 3a1a4u
kypca «[Ipotecchl u
anmapaThl MAIIEBBIX
IIPOU3BOICTBY.
Bos3anknoBenune n
pa3BUTHE HAYKU O
npoiieccax u
amnmaparax.
Knaccudukamms
OCHOBHBIX TIPOIIECCOB
MUIIEBOM
TEXHOJIOTHH.
OCHOBHBIE CBOMCTBa
MTUTIEBBIX TPOTYKTOB
U CBIPBSI.

Tema 2. OcHOBHEIE
3aKOHBI TEIUIOBBIX U
MacCOOOMEHHBIX
MIPOIIECCOB

3aKOHBI COXPaHEHUS U
IepeHoca Macchl U
sHepruu. [IpuHmn
Jle-Ilarense.
IIpaBuno ¢a3 I'umnca.
[IpuHnun nerkymue
CHJIBI.

Tema 3. MeTons!
HCCIIeIOBaHUS,
pacdera u
MPOEKTUPOBAHUS
MIPOIIECCOB H
anmapaToB

OO61re NpUHIHUIIBI
pacyeTa MallllH U
anmapaToB MHUIIEBBIX
MIPOU3BO/JICTB.
TpeboBanus,
NpeabsBIsIEMbIE K
MaIlliHaM 1
amnmaparam, 1 OlleHKa
UX TEXHHUKO-
SKOHOMUYECKOUN

3 PEeKTUBHOCTH.
OcHoOBHbIE
KOHCTPYKLIMOHHBIE
MaTepHabl U UX




BbIOOp. Omnpenenenue
OCHOBHBIX Pa3MepoB
anmnaparos.
MoaenupoBanue
1o00u1e MPOIIECCOB
MHIIECBOM
TEXHOJIOTHH.

Pazpgea 2.
I'mapomexanuveckue
npoIecchl

Tema 4. Paznenenue
HEOJHOPOJHBIX CUCTEM

Knaccudukanms
HEOAHOPOAHBIX
cucteM. MeTobl
pasneneHus.
MarepuanbHbIi
OaJslaHC MPOIIECCOB
pasziecHusl.
Kunernka paznenenus
HEOTHOPOTHBIX
CHCTCM.

Tema 5. OtrcrauBanue
U ocakKJIeHue

OTcTanBaHue MO
JIeHCTBUEM
IrPaBUTAIMOHHOTO
moza. OcaxxaeHue oz
BO3/€HCTBHEM
IEHTPOOCIKHOM CHITBI.
O6opynoBanus s
OTCTauBaHUs U
OCaXJIEHUS.

Tema 6.
OunbTpOBaHKE

OO6mue cBeneHus.
Bunsl punbrpoBanus.
JBroKyias cuna u
CKOpOCTb Tpoliecca.
O6opynoBanue ajst
(GUIbTPOBAHMSL.
Pacuér
(GuUIbTPOBATBHOTO
000pyTIOBaHUS.

Tema 7. Paznenenune
ra30BEIX
HEOJHOPOJHBIX CHCTEM

OO61ue cBeneHus.
I'paBuTanmonHas
OUYHCTKA I'a30B.
OuncTka razoB noj
JNEHCTBHEM
MHEPLMOHHBIX U
LEHTPOOEIKHBIX CHUII.
@WIBTPOBAHUE T'a30B
4yepes3 OPUCThIE
MePETrOPOIKH.
Mokxkpas ouucCTKa.
OcaxaeHue moxa
JNENUCTBUEM
AIEKTPUYECKOTO TTOJISI

Tema 8.

IIceBmoocoxxnenue

OO011e cBeaeHus.
dusnueckrue OCHOBEI
IICEBIOOCOXKIECHUS U




pacueTHble (HOPMYIIBL.
AnmnapaTtsl ¢
TICEB/I00KIKEHHBIM
CIIOEM.

Tema 9.
ITepememmBanue

OO0ume cBeaeHuUs.
[TepemenmBanue
KUJKUX CPel.
[TepemenmmBanue
MJTACTUYHBIX Macc.
[TepememuBanue
CBIMTYYUX MATEpPUAJIOB.

Tema 10. OOGpaTHBIi
0CMOC u
YIbTpapUIBTPAIUS

OO01wue cBexeHus.
Teopetnueckue
OCHOBBI pa3JICIICHUS
00paTHBIM OCMOCOM U
yIbTpadUIbTPALIUCH.
YcerpolicTtBo
MEMOpPaHHBIX
arnmaparoB. Pacuer
anmaparoB
IPOTOYHOTO THUIIA.

Pasznea 3.
Temioo0MeHHBIC
npouecchbl

Tema 11.
Termonepenava

OOmue cBeACHHS.
TennonpoBOAHOCTb.
TernnoBoe u3iyyeHue.
KoHBekTHBHBIN
TEII000MEH.
Tennoo6men npu
M3MECHECHUHU
arperaTHOro
COCTOSIHUS
TEINIOHOCUTEIICH.
CBs13b ko3¢ puIenTa
TEIJIONepeIavy C
KodphUIMEeHTaMH
TEIIOOTAAYH.
JBrxymas cuina
TEII000MEHHBIX
IIPOLIECCOB.

Tema 12. Harpesanue,
OXJIaX/IEHUE U
KOHJICHCALIUS.

Harpesanue.
Hcnapenue.
Konnencamus.
OxJaxkaeHue 10
OOBIKHOBEHHBIX
TEeMIIepaTyp.
OxJaxkaeHue 10
TEeMIIepaTyp HUXKE
TeMITepaTyphl
OKpY>KaroIlle Cpesl.
VYcerpolictBo
TEII000MEHHOH
anmapaTyphl.

Tema 13.

OO01ue cBeneHus.




BrimapuBanue

®duzuko-xuM. OCHOBEI
BBITIAPUBAHUA.
Crioco0kbl
BBITIAPUBAHUS.

HUTOTI'O yacos B 5 (7) cemecTpe:
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Cemectp 6 (8)

4.

Paznea 4.
MaccooOMeHHBIE
npouecchbl

Tema 14. OcHOBBI
Maccorlepeiayu.
AOGcopouust u
aacopOuus

Kunernka
Maccormepe1ayn.
MarepuanbHblid
OajaHc
MacCOOOMEHHBIX
MPOIIECCOB.
OCHOBHBIC 3aKOHBI
Maccorepe1ayn.
Du3nIeCKNe OCHOBEI
abcopOruu u
azicopoIuu.
[IpuHUIMIMaTBEHBIC
cXxeMbl adcopOIuu U
azIcopOoIuu.
Koncrpykuun
abcopOepoB u
aziIcopOoepoB.

Tema 15. Ileperonka u
peKTHUKALIHSL

N3ydenue nporecca
neperonku. Mzydyenue
KOHCTPYKLIMM U
HCIBITAHUE
peKTU(UKA-ITMOHHON
KOJIOHHEL.
HccnenoBanue
rpoiiecca
peKTHUdUKAITUT
STUJIOBOTO CITUPTA.

Tema 16. DkcTpakuus
B CUCTEME KUIKOCTH —
JKUIKOCTb.

PaBHOBecue B
CUCTEME KUKOCTb —
KHUJKOCTbD.
Macconepenaua npu
sKcTpakuuu. CXeMbl
U pacyeT MpOIECCOB B
9KCTpaKLHH.
Koncrpyknnn
9KCTPAKTOPOB.

Tema 17. OkcTpakuus
B CHCTEME TBEPIOE
TEJ0 — KUIKOCTb.

CraTnka ¥ KHHETHUKA
BBIIIICTIAYNBAHUS.
Pacuer
AKCTPaKIIMOHHBIX
armaparos.
YerpolicTBo
SKCTPaKIIMOHHBIX
arraparoB I
BBIIIICIIAYNBAHUS.




Tema 18. Cymka

Crartuka CymKH.
@DopMBbI CBS3H BIIATH €
MaTEPUAJIOM.
Kunertuka cyniku.
MarepuanbHbIi 1
TEIUIOBOM OajaHc
cymuiaky. Bapuantsl
CYLIMJIBHBIX
IIPOLIECCOB.
Koncrpykuun
CYILIMJIOK.

Tema 19.
Kpucramnmzamnus

Kuneruka n ycnoBus
KPUCTAJUIU3ALIUH.
Metonrnl
KPHUCTAJUIU3ALIHH.
MarepuanbHbIid U
TETIJIOBOM OalaHCHI
KpUCTaJUIU3aLUH.
YcerpoiicTBo
KPUCTAJUIM3aTOPOB.

5. | Pa3gea 5.
Bbunoxumunueckue
MpoLecchl

Tema
20.buoxumuyeckue
MPOIIECCHI

Kuneruka
(hepMeHTaTUBHBIX
IPOIIECCOB.
MaccooOMeHHBIX
IPOIIECCOB
(hepMeHTaIIUH.
Anmaparypa st
IPOBEJICHUS
MIPOIIECCOB
(dbepMeHTaLIUN.

6. | Pasmen 6.
MexaHnnuyeckKue
MPOLecChl

Tema 21. I3menpucHne
U KJaccupuKanus
TBEP/bIX MAaTEpPUAJIOB
IIpeccoBanue

OOuue cBeIeHU.
du3nuecke OCHOBEI
U3MEIbYCHUS.
Koncrpyknnn
paboTHl OCHOBHBIX
TUTIOB U3yYarOIINX
MaIInHy.
Knaccudukanus
3epHUCTBIX
MaTepUasoB.
OO0111e cBEIECHUS.
O0e3BoXXKUBaHUE U
OpUKeTHpOBaHHUE.
I'panynupoBanue u
dhopmoBanme.
O6opynoBanue st
nepepadoTKu
MIPOYKTOB
MTPECCOBAHUEM.

HUTOTI'O yacos B 6 (8) cemecTpe:

16

4.2.3. JIabopaTopHbIii NPAKTHKYM




Ne HaumenoBanue Conep:kanue
HaunMeHoBanmne .
n/ pasaena . JadbopaTopHoii Bcero yacos
JadopaTopHoi padoThI
n AUCHMUILINHBI padoTbI
1 2 3 4 5 6
Cemectp 5 (7) o®0 |390
1. | Pa3gea 1. OrnpezesieHre OCHOBHBIX Omnpenenenue 4 2
Teopernueckue CBOMCTB MHUILEBBIX IJIOTHOCTH,
OCHOBBI HAYKH 0 MPOJIYKTOB U CBHIPbS OTHOCHUTEJIbHOM
npoueccax u IJIOTHOCTH,
annaparax HAaCBIITHOMN
NHIIEBbIX IJIOTHOCTHU
NMPOU3BOJACTB MPOJYKTOB.
W3ydeHue MeTo10B OCHOBHBIE METOBI 4
HCCJIEIOBaHMS U MCCIICIOBAHUS
MOJIETIUPOBAHUS IPOLECCOB | (PU3MUECKUX
Y anmapaToB MUIIEBBIX IIPOLIECCOB.
MIPOU3BOJICTB Kputepuu nonobus
(bU3IIECKUX
MIPOLIECCOB.
Teopembl mo100uUs.
MoaenupoBanue
MPOLIECCOB MUIIEBOM
TEXHOJIOTHUH.
N3yuyenue cBONCTB Cranu, 4yryHbl, 4
MaTepuajioB JJis IIBETHEIC CILJIABEL,
M3TOTOBJICHHS MAIIMH U HeMeTaTHUecKie
arnmapaToB MHUIIEBBIX MATEPHAIE K
MIPOU3BOJICTB.
MJIACTMACCHI,
HCIIOJIb3YEMBIX B
MaIlIfnHaX U
amnmaparax MUIIEBhIX
MIPOU3BO/ICTB.
2. | Pa3nen2. Uccnenosanue npouecca Onpenenenue 2 2
I'mapomexaHuyecku | OCaXICHUS TBEPABIX CKOPOCTH
e nmpouecchl YacTHI] B )KUJIKUX Cpelax. OCAKTCHHS JACTHIIBI
B KUJKOCTSIX.
BinsHue Ha
IIPOLIECC OCAXKIECHUS
Pa3IUYHBIX
(baxTopoB.
Kpurepnii
Apxumena.
N3ydenue mpomnecca Bunst 2
upTpOBaHUS U buIbTpOBAHUS.
00opyIoBaHUE IS




¢buIbTpOBAHMUSL.

JBrKyias cuna u
CKOPOCTh Tpolecca

¢buIbTpOBAHMUSL.

Tumns! GUIBTPOB.

OuIbTPOBAIBLHOE

obopynoBaHue.
N3yuenue mpornecca HccnenoBanue
NepeMCIINBaHUA nporecca
YCTPOMCTBO JJIS €70 MepeMeNBanHs
OCYILIECTBIICHHS

KUIKUX Cpell Ha
Memanke. M3yuenue
npoiecca
nepeMenInBaHus
MJIACTUYHBIX Macc Ha
TECTOMECUJIbHOU
MalIuHe.
[lepememmBanue
CBIIIyYUX Macc Ha
BHOpaIMOHHOM
MeLIanKe

Pasznea 3.
Temioo0MeHHBIE
npouecchl

N3yuenune npouecca
TEIIONEepeIayn.

Nsyuenue
3aKOHOMEPHOCTEN
TerIonepeadn
TETJIONPOBOTHOCTh
IO U KOHBEKITHCH.
PazmmuHbIe cXEeMEBI
JIBHOKCHUS
TEIJIOHOCHUTEICH.
Onpenenenue
kod¢durenta
TeIJIonepe1ayn.
Omnpenenenue
MOTEPh TETUIOTHI B
OKPY’KaOTIIYIO
cpeny.
HccnegoBanue
npoiiecca
TeIJIonepeiayu B
TEIIO0OMEHHOM
ammapare Thra

«Tpy06a B TpyOe».
N3yuyenue TUIoOB u PexyneparuBHsle,
KOHCTPYKINH pereHepaTuBHoOE,

TEII00OMEHHBIX




anrmaparos.

CMECHUTEILHBIE THIIBI
TENI000MEHHNKOB.
KotyxoTpyOHbie,
3MEEBHKOBBIE,
CIIUPATILHBIC,
[UIACTHHYATEIE
TEMJI000OMEHHHUKH.

N3ydenue mporuecca
BBHITIAPUBAHUS U

KOHCTPYKIHWHU BBIIIAPHBIX

anmnaparos.

OnHokpaTtHOE U
MHOT'OKpaTHOE
BbIITapUBaHUE.
BelnapuBanue 1noj
HIOBBIIIEHHOM U
ITOHMKEHHOM
JTaBJICHUH.
OnHOKOpPIYCHBIE U
MHOT'OKOPITYCHBIE
BbIIIApHBIE
YCTaHOBKH.

N3yuenune npouecca
BBIIIAPUBAHUS U
KOHJACHCaluu

N3yuenune npouecca
BbIITAPUBAHUS U
KOHJIEHCALlUU Ha
YCTAHOBKE
«AKBaJIUCTUILISTOP
J 7-4».

HUTOI'O yacos B 5 (7) cemecTpe:
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Cemectp 6 (8)

0P0

300

4.

Pa3nen 4.
MaccoOMeHHbIe
npouecchI

N3yuenune npouecca

abcopOLnK M KOHCTPYKIMM

abcopOepoB.

[TpaBuiio ¢a3. 3akoH
I'enpu.
Kunernueckue
3aKOHOMEPHOCTHU
abcopOuuu.
KoncTpykunn
abcopOepoB.

N3y4eHnne mpoueccos
NEPEroHKU U
pekTH(UKaLUU U
KOHCTPYKIUI
PEKTU(PUKAITMOHHBIX
YCTaHOBOK.

HNneanbuble 1
peanbHbIE KUIKHUE
cmecu. dazoBbie
JIarpaMMBbl KUTKAX
cMmecel. [Ipocras n
CJIO’KHAs TIEPETOHKaA.
Pextuduxanus,
CXEMBI
PEKTU(HUKAITMOHHBIX
YCTaHOBOK.
HccnenoBanus




nporecca
peKTH(UKALNH B
peKTU(UKAITMOHHON
KOJIOHHE
MEPUOANIECKOTO
JIEUCTBUSL.

N3yuenue npoueccos
9KCTPaKLHU.

DKCTpakuus B
CHCTEME KUJIKOCTh-
JKHIKOCTD.
DKCTpakius B
CHCTEME TBEP0E
TENO KUIKOCTb.

YcrpoiicTBo

OKCTPAKIITMOHHBIX

anmnapaTos.
N3ydenus npouecca AJnicopOeHTHI,
abcopO1um. obsactu ux

npuMmenenus. Cxema
OT aJICOPOIIMOHHBIX
armapaToB.

N3ydeHne npouecca CymKu
Y KOHCTPYKIUH CYIIMIIOK.

@DopMmBI CBS3H BIIaTU
C MaTepuaJIoM.
Kunerunka npouecca
CYIIKH.
KoHncTpykunn
CYLIMJIBHBIX
YCTPOMCTB.
Hccnenosanue
mpouecca CyIKku
MaTEpHajIoB Ha
TEPMOpaZNaluOHHO
U CyILIHNIIKE

Pa3pgea 5.
Bbuoxumuueckune
MPOoLecchl

W3ydeHne OMOXUMUIECKIX
MPOLECCOB U YCTPOMCTB JJIs
UX OCYILECTBJIECHHUS.

N3yueHne KUHETHUKI
(bepMeHTaTUBHBIX
IPOIIECCOB U
armmaparoB ISt
MIPOBEICHUS
(dbepmeHTannen.
N3yuenus
o0e33apaKuBaHus
BOJIbI HA YCTAaHOBKE
«H3ympyn cu».




Pasnea 6.
MexannueckKue
npouecchbl

N3ydenue mponecca
M3MEIbYEHUS TBEPABIX
MaTepHuajoB U
U3MCJIbYaoIInX MallnH

®Ou3ndecKrue 0CHOBEI
H3MENTbYCHHS.
Omnpenenenue
paboThI
HM3MECIIbUYCHHS.
N3yuenue
KOHCTPYKITUH
JIPOOHUIIOK, METBHUIT
U PSXKYIIMX MAIIWH.
Uccnenosanue
npoiiecca
M3MENIbUCHUS 3€pHA
Ha MEJILHUIIE.

N3yuenune npouecca
IIPECCOBAHUs U
MPECCYIOIMNX MAIIWH.

Omnpenenenue
ycunust paboThbl
IIPECCOBAHUS.
N3yuenue
KOHCTPYKLUN
IIPECCOB.
Hccnenosannsa
mporuecca
IIPECCOBAHUSA
oBo1LIEH U PPYKTOB.

HUTOTI'O yacoB B 6 cemecTpe:

32

4.2.4. IlpakTH4ecKkue 3aHATHS

(ne npedycmompenni)




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIETI'OCA

Bunn1 CPO
Ne | HaumeHoBaHue pa3jea Ne Buasr CPO Bcero yacos
n/n (TeMbl) AUCHUIIMHBI n/n
1 2 3 4 5 6
Cemecrtp 5 (7) (010110 300
1. Paznen 1. Teopernveckne | 1.1. | Pa6ora ¢ KHIKHBIMH HCTOUHHKAMHU 4 16
OCHOBBI HAYKH 0
poueccax M annaparax | q 5 | pagora ¢ HMEKTPOHHBIMH 3 16
NUIIEBBIX MPOU3BOJACTB
HCTOYHUKAMU
1.3. | [loaroroBka K TECTUPOBAHUIO 3 6
1.4. | IloaroroBka KOHTPOJIBHOM pabOTHI - 5
2. Pasznea 2. 2.1. | Pabora ¢ KHMKHBIMH UCTOYHUKAMU 5 16
I'mapomexannveckue
npouecchbl 2.2. | Pabora ¢ 25IeKTpOHHBIMU 3 16
HCTOYHUKAMU
2.3. | IloaroroBka K TECTUPOBAHUIO 4 6
2.4. | [loaroroBka KOHTPOJBHON pabOTHI - 5
3. Pasznea 3. 3.1. | Pabora ¢ KHM)KHBEIMH UCTOUYHUKAMHU 5 15
Ten1000MeHHBIE
NMPouLecchI 3.2. | PaboTa ¢ aneKTpOHHBIMU 4 15
HCTOYHUKAMU
3.3. | IlogroroBka K TECTUPOBAHHIO 3 4
3.4. | IloaroroBka KOHTPOJIBHOM pabOTHI - 4
HUTOI'O yacos B 5 (7) cemecTpe: 34 124
Cemectp 6 (8) (010]0) 300
4. Pa3pea 4. 4.1. | Pabora ¢ KHM>KHBIMU UCTOYHUKAMU 3 11
MaccoOMeHHbIEe
MPOUECCHI 4.2. | Pabora c 3neKTpOHHBIMH 3 10
HCTOYHUKAMU
4.3 | IloaroroBka K TECTUPOBAHUIO 2 6
4.4. | IlonrotoBKa KOHTPOJBHON PabOTHI - 2
5. Pa3gea 5. 5.1 Pabora ¢ KHIKHBIMHA MCTOYHUKAMH 3 10
buoxumunueckue
5.2 | Pabora ¢ 3JIeKTpOHHBIMU 3 10

MPOLEeCcChI




UCTOYHHUKaMH

5.3 [ToaroToBka K TECTUPOBAHUIO 2 6
5.4. | IloaroroBKa KOHTPOJIBHON pabOTHI - 2
6. Pa3znen 6. Mexanuveckue | 6.1. | PaboTa ¢ KHIDKHBIMU HCTOYHUKAMH 5 10
npouecchbl
6.2. | Pabora Cc 3J€KTPOHHBIMH 4 10
HMCTOYHUKAMHU
6.3 | IloaroroBka K TECTUPOBAHUIO 6 4
6.4. | [lonroroBka KOHTPOJBHON PabOTHI - 2
HUTOTI'O gacoB B 6 (8) cemecTpe: 31 83




5. MIEPEYEHb YYEBHO-METOJUYECKOT'O OBECIIEYEHMUS JJIs1
CAMOCTOSITEJBHOI PABOTHI OBYYAIOIIMXCS MO
TV CHUILIAHE

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

OObyyaromumMcst HEOOXOJMMO O3HAKOMUTBCS: C COJIEp)KaHHEeM padoyell MporpamMmbl
JUCLUTUIMHBL, C €€ IEJSAMH U 3a7adyaMHM, CBSI3SIMHU C APYTUMH JUCIHHUILITMHAMU 00pa3oBaTeIbHON
POrpaMMbl, METOAMYECKUMH Pa3padOTKaMH, UMEIOIIMMHUCA Ha caiiTe By3a U B OMOJIMOTEUHO-
U371aTeIBCKOM IIEHTpPE, C rPpa)uKOM KOHCYJIBTAIIUH MPETOAaBaTEs.

W3ydeHne AUCUMILTUHBI TPeOyeT CUCTEMATHUECKOTO U MOCIIEI0BATEIbHOTO HAKOILIICHUS
3HaHMM, CJIEI0BATENIbHO, MPOIMYCKH OTAEIbHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH IPEIMET.
HeoOxonuMo mnpuxoauTh Ha JEKIHUIO MOATOTOBICHHBIM, BEIb TOJBKO B O3TOM CiIydae
IpEenoiaBaTeslb MOXKET BECTH JICKIIMI0 B HMHTEPAKTUBHOM pPEXHME, YTO CIIOCOOCTBYET
NOBBIIICHUIO A((EKTUBHOCTH JIEKIIMOHHBIX 3aHATHH. VIMEHHO ™O03TOMYy 00yYarommMcs
HE00X0UMO:

- mepei KaKIOoW JeKIued NpocMaTpuBaTh pabouyrd MporpamMmy AUCIUIUIMHBL, YTO
IIO3BOJIUT COKOHOMHUTH BpEMsI Ha 3alUCbIBAHUE TEMBl JIEKIIMM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHIyeMOM JInTepaTyphl;

- Ha OTJAEIbHBbIE JIEKIMM HPUHOCUTH COOTBETCTBYIOIIMM MaTepuan Ha OyMaskKHBIX
HOCHUTEJISIX, MPUCITAHHBIN JEKTOPOM Ha «IJEKTPOHHBIM MOYTOBBIA SIIUK TPYIIBD (TaOJIULIbI,
rpaduKd, CXeMbl), KOTOpBIA OyAeT oOxapaKkTepu30BaH, INPOKOMMEHTHPOBAH, JIOTIOJIHEH
HEIOCPEICTBEHHO Ha JIEKLIHH;

- Tepea OYepeAHOH JeKIHeld HEeOOXOJMMO IMPOCMOTPETh IO KOHCHEKTY MaTepual
NpeAbIayIEed JIEKIIMH, BOCIPOU3BECTH OCHOBHBIE OIPEACICHHS, OTMETUTh HEMOHSATHBIE
TEPMUHBI U IIOJIOKEHUS, IOATOTOBUTH BOIIPOCHI C L[EJIbI0 YTOUHEHHSI IIPABUIIBHOCTH [IOHUMAHMS,
MIOIBITATHCS] OTBETUTHh HA KOHTPOJIBHBIE BOIIPOCHI IO KIFOUEBBIM IIYHKTAM COJIEPYKAHUS JIEKIIUU.

[Ipu 3aTpyAHEHHSX B BOCHPHUSATHM MaTepuana cileayeT oOpaTHThCs K OCHOBHBIM
JUTEpaTypHbIM UCTOYHMKaM. Eciu pa3oOpaThcst B MaTepHale OIsTh HE yAaloch, HEOOXOAUMO
0o0paTUThCs K IpenoAaBaresto (1o rpaguKy ero KOHCY/IbTallui MU Ha MPAaKTUYECKUX 3aHATUSX,
WIN HalmMucaTh Ha aJIpec JIEKTPOHHON MOYTHI).

By3oBckast nekius — IiaBHOE 3BEHO AMJAKTHUYECKOro Iukia oOyuenus. E€ uenp —
PacCMOTPEHHUE TEOPETUUECKUX BOIIPOCOB U3JIaracMOW JUCLUIIINHBI B JIOTHYECKU BBIIECPKAHHOMN
dopme; (GopMHUpPOBAaHME OpPUEHTUPOBOYHOM OCHOBBI I  IOCJEAYIOLIEr0  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, PEKOMEHyeMOW 00ydarolMMcs B KadeCTBE OCHOBHOW U JOMOJHMUTEIBHOW IO
TeMaM JIEKIUH.

OOmwmii CTPYKTYpHBIN KapKac, TPUMEHUMBINH KO BCEM JICKIIUSAM TUCIUTUIAHBI, BKIIOYACT
B ce0s cooOlieHne IJIaHa JEeKIMM W CTPOroe CleJoBaHWE eMy. B TaH BKJIIOYEHBI
HAaVMEHOBAHMS OCHOBHBIX Y3JIOBBIX BOIIPOCOB JIEKIIMH, KOTOpPBIE TMOJOXEHBI 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 BBIBOJOB 10 KaXIAOMY BOIIPOCY M II0 MTOraM BCEH
JIEKIIVH.

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

JlaGopaTopHble pabOTHI COCTABISAIOT BAaXHYI YacTh NPOPECCHOHATIBHON MOATOTOBKU
oOyvatormmxcs. OHM HampaBieHbl Ha HKCIEPUMEHTAIBHOE MOATBEP)KACHHE TEOPETHUECKHX



MOJIOXKEHUN ¥ POpMUPOBaHHUE YUEOHBIX U MPO(HECCHOHAIBHBIX MPAKTHUYECKUX YMEHHH.

Brimonnenue odyvaromumucs 1a00paTopHbIX pabOT HAMpaBIeHO Ha:

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

¢dopmupoBaHrEe HEOOXOIUMBIX TPOPECCUOHATLHBIX YMEHUI 1 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; IPEeIMET U cojiepKaHue padoThl; 000pyI0OBaHUE,
TEXHUYECKUE CPEACTBA, MHCTPYMEHT; MOPAIOK (IOCIEI0BATEILHOCTE) BBIOJHEHUS PalOTHI;
npaBuja TEXHUKH O€30MacCHOCTH M OXpaHbl TPyJa MO JaHHOW paboTe (1m0 HEOOXOIUMOCTH),
obmme mpaBuiaa K odopmiieHHI0 pPabOThI; KOHTPOJBHBIE BOMPOCH M 3aJaHMs; CIIHCOK
TUTEPaTyphl (10 HEOOXOTUMOCTH ).

[Tpu mranupoBaHuM 7a00pPATOPHBIX PadOT ClEAyeT YUMTHIBATh, YTO HAPSAY C BEIyIICH
LENbI0 - TOJTBEPKICHHUEM TEOPETUUYECKHX IMOJOKEHUH - B XOJE BBIMOJHEHUS 3aJaHUid Yy
o0y4aromuxcsi B OPMHUPYIOTCS MMPAKTHYECKUE YMEHUS U HABBIKM OOpaImeHust ¢ 1abopaTOpHBIM
o0opy/soBaHUEM, ammapaTtypoil u Mp., KOTOPbIE MOTYT COCTaBIATh 4acTh MpOoecCHOHaIbHOU
NPaKTUYECKOH TOATOTOBKH, a TaKXe MCCIEOBATEIbCKUE yMEHUs (HaO0JaTh, CpaBHUBATH,
aHAJIM3UPOBATh, YCTAHABIMBATH 3aBUCUMOCTH, JENaTh BBIBOJBI U 000OIIEHHUS, CAMOCTOSITEILHO
BECTH UCCIIeIOBAaHHE, OPOPMIISATH Pe3yIbTATHI).

[TomruMO cOOCTBEHHO BBIIOMHEHUS PAOOTBHI ISl Kaxaod JnabopartopHoit paboThI
IpeIyCMOTPEHA MPOLEAYypa 3alUThI, B X0/€ KOTOPOHW MpEernojaBaTellb MPOBOAUT YCTHBIA HITH
MUCHbMEHHBIA OMPOC O0O0YYAIOMIUXCS I KOHTPOJISl TOHUMAHUS BBIMOTHEHHBIX MU U3MEpPEHUH,
NpPaBWIBHON HMHTEPIPETAIMM TIOJIYYECHHBIX pE3yJIbTaTOB M YCBOGHHS HMMH OCHOBHBIX
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUW 1o Teme 3aHATHsA. CHIHCOK JUTepaTyphl JUIs
MOJTOTOBKH K J1a00OPaTOPHBIM 3aHSATHUSIM MPUBEICHBI HIKE
borames A. HO, Meroanueckue ykazaHus Ui MOATOTOBKH 00YYarOIIUXCs K 1a00paTOPHBIM IO
Kkypcy «IIpotiecchl 1 annapatsl NUIIEBBIX Tpou3BoAcTBY / botames A. YO, Mancyrenos P. C., —
Yepkecck: BULL CeBKasl TTA, 2016. —42c.

5.3. METOIUYECKHWE YKA3AHUS 110 CAMOCTOSITEJIbHOM PABOTE
OBYYAIOIIUXCHA
BaxxHoil 4YacThl0O CaMOCTOATENbHOW pabOThl SIBISETCS YTEHHE Y4eOHON M HaydyHOU
mutepatypbl. OCHOBHasi (QYHKIMS y4€OHHMKOB — OPHUEHTHPOBATh OOY4YaIOIIErocs B CUCTEME
3HaHWW, YMEHUI W BIAJEHUI, KOTOpBIE JIOJDKHBI OBITh YCBOEHBI M OCBOEHBI OyayHIMMHU
OakanmaBpaMu IO TaHHOU JUCIUTIIINHE.



6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MN

Ne Ne Bcero yacos
. Oo0pa3oBartesibHbIE
n/ | cemec Buanbl yueOHoii padoThl
TEXHOJIOTHH
n Tpa
1 2 3 4 5 6
0100 300

1. |5(7) Jlexums «Knaccudukamms Jlexyus-npezenmayus 2 4
MIPOIIECCOB U aINMapaToB
MUIIEBBIX IPOU3BOJICTBY

2. 15(7) Jlexuust «OCHOBHBIE 3aKOHBI | Jlekyusi-npezenmayus 2
TEIIOBBIX U MacCOOOMEHHBIX
MIPOIIECCOBY

3. |5(7) Jlexkuust «Metoabl Jlexyus-npesenmayus 2
HCCIeA0BaHMs, pacuera u
MIPOCKTUPOBAHUS IIPOLIECCOB
Y armapaToB)

4. | 5(7) Jlexkuus «Paznenenue Jlexyus-npesenmayus 2
HEOAHOPOJHBIX CUCTEM

5. 15(7) Jlexmusa «OTcranBanue u Jlexyus-npezenmayus 2
OCKJICHUEC»

6. |5(7) Jlekuusa «PunbTpOBAHUE Jlexyus-npezenmayus 2

7. 15(7) Jlexkuus «Paznenenue Jlexyus-npesenmayus 2
ra30BbIX HEOTHOPOIHBIX
CUCTEM»

8. [5(7) Jlexuums Jlexyus-npesenmayus 2
«IIceBnoocoxaeHue»

9. |5(7) | Jlexuus «IlepememnBanue» | Jlexyusa-npezenmayus 2

10. | 5(7) Jlexuus «OOpaTHbIi ocMOcC U | Jlekyus-npezenmayus 2
YIbTpaQUIbTPALIHS

11.15(7) Jleknusa «Tennonepenava Jlexyus-npesenmayus 2

12. 16 (8) Jlexuust «QKCTpaKUUs B Jlexyus-npesenmayus 2 4
CUCTEME KUJIKOCTh —
KHUIKOCTb. »

13.16(8) Jlexuust «QKCTpaKUUs B Jlexyus-npesenmayus 2
CUCTEME TBEP0E TEJO —
KHUJKOCTD. »

14.16(8) Jlexums «Kpucramnuzauus» | Jlekyusa-npezenmayus 2

15.16(8) Jlexmus «brnoxumudeckue Jlexyus-npezenmayus 2

IIPOLIECCHI»




7. OBECIHEYEHUE JUCIHUIIJIMHBI
7.1. IEPEYEHb OCHOBHOM 1 JIONOJHUTEJbHON YUYEBHOM JINTEPATYPHI

CnucoK 0CHOBHOM JIUTEPaTypbl

AreeB, M. A. TemioMaccooOMEHHBIC TMPOIECCHI M YCTAHOBKHA MPOMBIIIICHHON
TEIIOTEXHHUKH : Y4eOHOE IMOCOOMEe IS CTYACHTOB BY30B, OOYYaOIIMXCS IO HaIPaBJICHHIO
13.03.01 «TennosHeprerrika U TEIUIOTEXHUKa» Bcex ¢opm oOyudenus / M. A. Arees, A. H.
Mpakun. — Caparos : Aii [lu Op Meaua, 2018. — 229 c¢. — ISBN 978-5-4486-0115-6. —
Tekcr : snexkrponHsblit // [udposoit obpazoBarenbubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/70284.html — Pexum poctyna: i aBTOPHU3UD.
nosib3oBareneit. - DOI: https://doi.org/10.23682/70284

AunpwkueBckuid, A. A. MexaHuKa >XHIKOCTH W rasza : ydeOHoe mmocobme / A. A.
AnaprxueBckuid. — MuHck : Beiumiimas mkomna, 2014, — 207 ¢. — ISBN 978-985-06-
2509-0. — Texkcer : anexktponHsbiii // Ludposoii odpazoBarensHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/35498.html — Pexum pocryna: nus
ABTOPU3HUP. NOJIB30BATENIEH

Kyxos, B. U. [Ipouecchl u anmaparhl NUIIEBBIX TPOU3BOACTB : yueOHOe mocobue / B. U.

XKyxkoB. — HoBocubupck : HoBocrOupckuii TOCy1apCTBEHHBIN TEXHUUECKUH YHUBEPCHUTET,
2013. — 188 c¢. — ISBN 978-5-7782-2403-2. — Texct : snextponHsbii // Ludposoit
00pazoBaTenbHbIN pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/45150.html — Pexxum nocryna: 1uist aBTopusup. Noiab30BaTenaei

Bob6nukosa, T. B. IIporecch! u anmapaTsl MUIIEBBIX TPOU3BOACTB : yueOHoe mocodue / T. B.
Bo6mukosa, C. H. IlneikoB, A. B. IlepmsikoB. — CraBponons : CTaBpOnoJbCKUN
rocynapcTBeHHsbll arpapHbiil yausepeutet, AIPYC, 2013. — 212 ¢. — ISBN 978-5-9596-
0958-0. — Texkcr : anexkrponnslii / Ludposoii obpasosarensHblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/47344.html — Pexum pgocryna: nus
ABTOPU3HUP. NOJIB30BATENEH

Cnucok A0NOJHUTEIbHON JTUTEPATYPhI

Anexcees, I'. B. OCHOBBI CHCTEMHOI0 aHaIM3a B MUIIEBON IPOMBIIIJIEHHOCTH : MOHOTpadus
/ T'. B. Anekcees, U. U. Xonssun. — Caparos : ByzoBckoe oOpa3oBanue, 2017. — 112 c. —
ISBN 978-5-4487-0005-7. — Texct : anexktponHsIii // LludpoBoii 0o6pa3zoBaTebHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/65619.html — Pexxum noctymna:
JUIs1 aBTOPU3UP. MTOJIb30BaTENEH

Cemuxkonenko, M. A. IIponeccsl u annmapaTsl THIIEBBIX MPOU3BOJCTB @ yueOHOe mocodue /
U. A. Cemuxonenko, /. B. Kapnaues, B. b. I'epacumenko. — benropon : benropoackuit
roCyIapCTBEHHBIN TeXxHonornueckuii yuusepcuter uM. B.I'. [llyxosa, ObC ACB, 2017. —
213 c. — Texct : anekrponnsiii // udposoit oOpazosatenbHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/80471.html — Pexum pgocryna: nus
ABTOPH3HUP. MOJIB30BATENEH

[Tnakcun, FO.M. IIporeccsl u anmapaTsl MUIIEBBIX Tpou3BOACTB [TekcT]: yueOnuk/ 0. M.
ITnmakcun, H.H. Manaxos, B.A. Jlapun. - M.: KonocC, 2005. — 760 c.

[Tponeccrl u anmapatsl nuiieBbIX Mpou3BoACcTB. B 2-x kH. Ku.1[Teker]: yueOHuk/ mox pe.
A H. Octpuxkosa. - CII6.: TUOP/, 2007. - 704 c.

[Tpouecce! 1 anmapathbl NUILEBbIX MPou3BoACTB. B 2-x kH. Ku.2 [Tekcr] yuebHuk/ mon pen.
A H. Octpuxosa. - CII6.: TUOP/, 2007. - 608 c.

Pacuer u KOHCTpyHpOBaHKE MAIIIUH U allapaToB MHUIIEBHIX MPOU3BOACTB [TekcT]: yueOHuK/
0O.B. Adpamos, A.H. Octpukos, I'.B. Kanamuukos, @.H. Beptskos.- M.: PAIIII, 2009.- 546
c.



https://www.iprbookshop.ru/70284.html
https://www.iprbookshop.ru/35498.html
https://www.iprbookshop.ru/45150.html
https://www.iprbookshop.ru/47344.html
https://www.iprbookshop.ru/65619.html
https://www.iprbookshop.ru/80471.html

MeToaunyeckue MaTepuaibl

1. borame A. IO, Meroauueckue yka3aHusi MJi1 MOATOTOBKM OOy4YalOIIUXCS K
nabopaTopHbIM 10 Kypey «lIpoweccsl U annaparsl OUILEBBIX IPOM3BOACTBY / boramies
A. 1O, Mancyrenos P. C., — Uepkecck: BULL CesKaBI TTA, 2016. —42c.

2. borameB A. 10, Mertoauueckue ykazaHus 1O CaMOCTOSITEIbHON paboTe 0Oydarommxcs
naboparopHbiM 1o Kypcy «lIporeccs u annmapathsl MUIIEBBIX MPOU3BOJACTBY» / boramien

A. 1O, — Yepkecck: BULL CesKaBI'TTA, 2016. — 12c.

7.2. I/IH(l)OpMaIII/IOHHLIe TEXHOJOTUH, JTUIHCH3UOHHOC IIPOrPpaMMHOC o0ecrneuyeHue

JInneH3noHHOE POrpaMMHOE 00ecTIeueHUEe

PekBu3uTHI IUIIEH3UI/ TOTOBOPOB

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.

Unentudukarop monmucunka: 1203743421

Cpok nerictBus: 30.06.2022

(mponsieHne MOJITUCKH)

MS Office 2003, 2007, 2010, 2013

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

Jlunien3us Geccpoynas

AntuBupyc Dr.Web Desktop Security Suite

JluneH3noHHbIN cepTrudUKaT
Cepuiinbiit Ne DVG-V96F-H8S7-NRBC

Cpok neticteus: ¢ 20.10.2022 mo 22.10.2023

Autodesk AutoCAD 2014

Becrmmarnoe [10 ainst yueOHbIX neneit

I'oc.xorTpakT Ne 0379100003114000006 54609 ot
25.02.14 nst KOMMepUecKuX Lenen

Hudposoii odpazosarensHbiil pecype IPR
SMART

Jlunensnonnsiii gorosop Ne 9368/221I1 ot
01.07.2022 r.

Cpok nerictBus: ¢ 01.07.2022 no 01.07.2023




8. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

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,
00ecreunBaroX TEMaTUYECKUE UIUTFOCTPALIMK: TPOEKTOP, IKPaH, HOYTOYK;

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

2. VYueGOHas ayauTtopuss [Jid  OpPOBCACHUS 3aHATHH CEMHUHAPCKOI'o THIIA, KYpPCOBOT'O
MMPOCKTUPOBAHUA (BBIHOJ'IHCHI/IG KYPCOBBIX pa60T), rpyamnoBbiX W HUHIAUBHUAYAJIbHBIX
KOHCYHBT&HHﬁ, TEKYIICTO KOHTPOJIA U HpOMe)KYTOHHOfI aTTeCTalluM.

- TEXHUYECKUE cpeAcTBa OOydeHHs, CIyKallue JUis MperocTaBlieHus y4eOHoil uHbopmanuu
OOJNBIION ayAUTOPUM: IEPEHOCHOM MPOEKTOp, MEPEeHOCHONW HACTEHHBIH JKpaH, 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, JAO0CKa ydCHHUYCCKad.

3. ITometenue st CAMOCTOATEIBHOM PabOTHI.
bubnunoTeuHo-u31aTeIBCKUM LIEHTP.

OTI[CJ'I 06CJ'IY)KI/IBaHI/I$[ II€CYaTHBIMU U3JAHUAMU. KOMIIJICKT HpOGKHHOHHBIﬁ, My,]'H:THMeI[HﬁHBIﬁ
000pyI0BaHKE: SKPaH HACTEHHBIN, TPOEKTOP, HOYTOYK; padodre CTOIbI Ha 1 MECTO, CTYIIbsI.

Otnen oOcmyKUBaHMSI IEKTPOHHBIMHU U3AHUSMHU: HHTEPAKTUBHAsI 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. TpeGoBanus Kk 000pPyI0BAHMIO PA00YMX MECT NMpPeNnoaaBarTeyss u
o0yuyaromuxcs

1. Paboyee mecTo mpemnoiaBarens, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee MecTO 00y4aromlerocs, OCHAIIEHHOE KOMIIIOTEPOM C JOCTYIOM K CETH
«VaTepHET», MM pabOTHl B 3JEKTPOHHBIX 00pa30BaTENBHBIX CPEAax, a Takke s paboTHI C
3JIEKTPOHHBIMH Y4€OHUKAMU.



8.3. TpeboBaHus K cieUAJIM3MPOBAHHOMY 000PYA0BAHUIO

JlaboparopHoe 000pyaOBaHHE:

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

Kommexke IYMMAPK ¢ meToaukoit 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 cymmibHas YCX-CUK

Lentpudyra monoynas Ha 12 mpobupok. [IJIM 1-12
[TepememmBaroiee ycTpoicTBO AByXxMecTHOE ¢ nogorpesom I13-6300, I[13-6300 M
VYHuBepcansHblil BUOponpusoa BI1/220

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

Becwi ToBapusie AJIEKC BX-60D1,3-3

Becor ToBapasie MUJIJT 6e3 croiiku 150 kr

Berpsaxusarens [19-6300

MenbHuna abopatopHas A pa3MellbueHus 3epHa

[TpuGop ans onpenenenus nanenus [TYI1-3

Pedpakromerp UPD-45462M

Tepmometp naboparopusiii TI'-2 — 3 mT.

VYueOnas TUAPABINYCCKAd na6opaTopI/151 «Karmenpkay



9. OCOBEHHOCTHU PEAJIM3AIINUA JUCIUIIJINHBI J1JIA
NHBAJIMIO0B 1 JIMI] C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 3/10POBbs

s obecriedenus 00pa3oBaHUS HWHBAIUAOB U OOYYaIOUIUMXCS C OTrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsSI pa3padaThiBaeTcs (B ciaydae HEOOXOIMMOCTH) aJalTHPOBaHHAs
oOpa3oBaTenbHasl MpOrpaMMa, MHJIWBUIYaJbHBIA Y4eOHBIM IUIAH C y4eTOM OCOOEHHOCTEW HX
NCUXO(U3MUECKOTO PA3BUTUS U COCTOSIHUS ~ 3JI0OPOBbS, B YaCTHOCTH MPUMCHSICTCS
WHAUBUAYAIbHBIN MOAXO0J K OCBOCHHUIO NWCUUIUIMHBI, UHAWBHUIYaJbHBIE 3aJaHus: pedepaTsl,
MUChbMEHHBIC PAa0OTHI M, HA0OOPOT, TOJBKO YCTHBIE OTBETHI W JIHMAJIOTH, HWHIWBUIyaTbHBIC
KOHCYJIbTAllMM, UCIOJb30BaHUWE JUKTOGOHA U JIPYrHMX 3allMCHIBAIOLIUMX CPEICTB  JUIS
BOCIPOM3BEICHUS JICKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaa.

B memsx obecnedyeHuss 0OydYaromuxcsi HWHBAJIWIOB W JUIl C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 37I0POBbsI  KOMIUIEKTyeTcs (OHJ OCHOBHOM y4eOHOH  JUTEpaTypoil,
aJanTUPOBAHHOM K OTPAHUYCHUIO DJIEKTPOHHBIX O0Opa30BaTEIbHBIX PECYpPCOB, JOCTYI K
KoTopeiM opranm3oBan B bBUI[ Axagemun. B Oubnuorexke NpoBOAATCS HHAWBUIYaJIbHBIC
KOHCYJIBTAIIMH JIJIs1 JaHHOW KaTErOpUH MOJIb30BaTeNiel, OKa3bIBAECTCS MOMOIIh B PETUCTPAIIUU U
UCIIONIb30BAHUU  CETEBBIX M  JIOKAJIbHBIX DJIGKTPOHHBIX  00pa30BAaTENbHBIX  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
Nunexc 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 MHHOBAIIMOHHBIMH TIPOEKTAMU, HCTIONB3YS

0a30BBIC METOJIbI HCCIICIOBATCILCKOM JSATCILHOCTH

HK-15 'YMeHue BbIOMpaTh OCHOBHBIE U BCIIOMOTATEIbHbBIE MaTepUalibl, CIOCOOBI pea3aiuii
TEXHOJIOTUYECKHX ITPOLIECCOB, IIPUMEHSTH IIPOrPECCHBHBIE METO/IbI IKCILTYaTallu!
TEXHOJIOTHYECKOTr0 000PYI0BAHHUS P M3TOTOBJICHHN TEXHOJIOTHUYECKIX MAIIiH

2. OTAIIBI ®OPMHUPOBAHUSA KOMIIETEHIIMH B ITPOLHECCE
OCBOEHUA IUCHHUTIIJINHBI

OcHOBHBIMH 3TanamMu (OPMUPOBAHUS YKa3aHHBIX KOMIIETEHUIUH MPU H3yYCHHU
00y4JarImuUMcsl U JTUCHMILTUHBI SIBISIIOTCS MOCJIEI0BATENIbHOE U3YUEHHE COJEPKaTEIbHO
CBSA3aHHBIX MEXIy CO0O00M pa3znenoB (TeM) Y4yeOHBIX 3aHATHH. l3yueHue Kaxaoro
pa3gena (Tembl) TpeanojaraeT OBJIAJCHHE OOydyarouMMcs U HEO0OXOIUMBIMU
KOMIETeHIUsIMU. Pe3ynbTar artecranmum oOydyaroOUIMXCS Ha Pa3IUYHBIX ATanax
dbopMUpOBaHUS  KOMIIETEHUMH  IOKa3bIBA€T ypPOBEHb OCBOCHUS  KOMIIETEHUUMN
00yyJaromumcs M.

OTtanHoCTh (POPMHUPOBAHMS KOMIETEHIIUHI MPSMO CBS3aHA C MECTOM JUCHUIUIUHBI
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. Knaccudukarus mporeccoB u + +
annaparoB MHUIIEBBIX IPOU3BOICTB
Tema 2. OCHOBHBIE 3aKOHBI TEILIOBBIX U + +




MacCOOOMEHHBIX IMponccCCoB

Tema 3. MeTtonpl uccien0BaHus, pacuera u +
MIPOEKTUPOBAHMSI POLIECCOB U AIIapaToB

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 +
YIbTPpAPUIbTPALIHS

Pa3znen 3. Tensioo0MeHHbIE POLIECCHI

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

Tema 13. Beinapupanue

Pa3nea 4. MaccooOMeHHbIe POLECChI

Tema 14. OcHOBBI Macconepenayu. +
Tema 15. A6copOrus +
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. buoxuMu4ecKkue mporecchl

Pazgen 5. Mexann4yeckue npouecchbl

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

Tema 24. IIpeccoBanue +




3. IOKA3ATEJIA, KPUTEPUU U CPEJICTBA OIEHUBAHUSA KOMIIETEHIIU, ®OPMUPYEMBIX B
HNPOLECCE U3YUYEHUA JUCIIUITJIMHBI

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

npoduiio NOAroTOBKU

HNupuxaropsl
JOCTHKEHUSI Kpurepuu oueHnBaHusi pe3y/JbTaToB 00y4eHUs! Cpencrsa onieHMBaHUA
KOMIIeTeH it Pe3y/IbTATOB 00y4eHHUsI

HEY10BJIETB YIOBJIETB XO0pOoI11I0 OTJINYHO Texymmin [IpomexxyTouHas

KOHTPOJIb aTTecrauus
3HATD: HayuHO- Homyckaer JeMoHCcTpUpyeT JlemoHCTpHUpYyET PackpsIBaeT MosaHbIe Texymmit O®O: sk3amen
TEXHUUYECKYIO CYIIECTBEHHbIE YaCTUYHbIC 3HaHUS B | 3HaHUA B cdepe 3HaHus B cdepe TECTOBBIH
UH(POPMAIIUFO OLIMOKY MTpH cdepe HaydHO- HAyYHO-TEXHUYECKON | HAYYHO-TEXHUYECKOU KOHTPOITH 3@O0: koHTpOIBbHAA
Mudp 3 (TK-1)-8 PACKpPBITUU 3HAHUI B [eXHUUYECKOW MH(pOpMAIIH] uHpOPMAITHIA uH(pOpMAITHIA pabora, SK3aMeH
cdepe HaydHO-
TEXHUYECKOU
nH(OopMaImii
YMETb: wu3yuats He ymeer u He roToB YactuuHo ymeer @opMyIMpyeT U HE I'otoB 1 ymeer Texymun ODO: sx3ameH
HAy4YHO-TEXHUYECKYIO U3y4aTh HAy4yHO- U3y4aTh HAy4yHO- HOJHOCTBIO YMEET U3y4aTh HAyYHO- TeCTOBBIH
UH(POPMAIIUIO, TEXHUYECKYIO TEXHHYECKYIO U3y4yarh HAY4IHO- TEXHUYECKYIO KOHTPOIH 3@0: koHTpOIbHAA
OTEYECTBEHHOI'O U uHpopmanuo, uH(pOopMaIHIo, TEXHUYECKYIO UH(pOPMALHIO, pabora, sK3amen
3apyOeKHOro OIbITa IO OTEYECTBEHHOI'0 U OTEYECTBEHHOI'O U nH(popMarLuio, OTEUECTBEHHOI'0 U
COOTBETCTBYIOLLIEMY 3apyOeKHOr0 ONbITa | 3apyO€KHOTO ONbITa 10 | OTEYECTBEHHOIO M | 3apyOeXKHOTO OIBITA 110
pO(UITIO TOJITOTOBKH. 1o COOTBETCTBYIOLLIEMY | 3apyO€XKHOTO OIbITa | COOTBETCTBYIOLIEMY
Mudp: V (I1K-1) -1 COOTBETCTBYIOILIEMY | TMPO(UITIO TOATOTOBKH. o MPO(UITIO TOATOTOBKH.
IPOQIITIO COOTBETCTBYIOIIEMY
TIO/ITOTOBKH. npoHITIO
TIOJTOTOBKH.

BJIAZJETHb naBeikamu k | He Biageer | Bmageer orneneHbivu | Brnageer Hasbikamu | [leMoHCTpHpyeT Texymmit O®O: x3ameH
CHCTEMaTHIECKOMY HaBBIKAMHU K | HABBIKAMU K | K CHCTEeMaTH4eCKOMY | BIIQJICHHNE  HAaBBIKAMH | TeCTOBBII
U3Y4YEHHIO HAY4YHO- | CUCTEMaTHYECKOMY CHCTEMaTHYECKOMY U3YYEHUIO HAy4HO- | K CHCTEMaTHYeCKOMY 3@0: KoHTpOIBHAA




TEXHUYECKOMN
UH(pOPMAITHH,
OTEYECTBEHHOI'O u
3apyOeKHOTO OIbITa 10
COOTBETCTBYIOLIEMY
npoduiro ITOJTOTOBKH
TEXHOJIOTUI

[udp: B (TIK-1)-8

W3y4YEHHIO
TEXHUYECKOU
uH(pOpMAaLH,
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

pabora, 3K3aMeH

IIK-4 Cnoco0HOCTH Yy4aCTBOBATH B pad0Te HAJl HHHOBAIIMOHHBIMH MPOEKTAMHU, HCII0JIb3Ysl 0230BbIe METOIbI HCCJIEA0BATEIbCKOI e TeJILHOCTH

ILnanupyembie
pe3yJIbTaThl 00yYeHust Kpurepuu onennBanusi pe3y/jibTaToB 00y4eHUsI CpencrBa oneHUBaAHNSA
(moka3zaresmm Pe3yJIbTATOB 00y4YeHusl
JAOCTHKEHUSI  33/IAaHHOTO Hey/I0BJIeTB YAOBJIETB XOpo1Io OTJIMYHO Texymuii [IpomexyTounas
YPOBHSI OCBOCHHSI KOHTPOJIb aTTecTanus
KOMIIeTeHIIU )
3HaTh: Homyckaer JemMoHcTpupyeT JeMoHCcTpHUpyeT PackpsiBaeT 1noaHbIe Texymuit O®O: sk3ameH
0a30BBbIC METOJIBI CYIIECTBEHHBIE YaCTUYHBIC 3HAHUSI B | 3HaHUS B cdepe 3HaHUS B cdepe TECTOBEIH
MCCIIeI0BATEIbCKOM OLIMOKY TTpH chepe 0a30BBIX 0a30BBIX METO/IOB 0a30BBIX METOJIOB KOHTPOIH 3@0: koHTpoIbHAA
JIEATEeIIbHOCTH PACKpBITUH 3HAHUW | METOJO0B HCCIIEJIOBATENILCKON | UCCIIEIOBATENBCKOM pabota, JKk3amen
IPUMEHUTEIBHO K B cpepe 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

IIPUMEHUTEIBHO K IIPOU3BOJICTB IIPOU3BOJICTB

nporeccam

MUIIEBBIX

MPOU3BOJICTB




Ymers: He ymeer u He rotoB | HacTuuHO ymeer @opMmynupyer 1 He | I'oTOB M ymeer Texymmi O®O: sx3amen
HCITOJIH30BaTh OA30BbIC HCII0JIh30BaTh HCITOJIH30BaTh MTOJTHOCTBIO YMEeT UCITOJIH30BaTh TeCTOBBI
METOIbI 0a30BbIE METO/IBI 0a30BbIE METO/IBI HCIIOJIb30BAaTh 0a30BbIE METO/IBI KOHTPOITH 3®O: KoHTpOIbHAs
HCCIIE0BATEIBCKON HUCCIIEIOBATENILCKOI | MCCIIEN0BATEIBCKOMN 0a30BbIE METOIbI HCCJIEN0BATEIHCKON paboTa, 5K3aMeH
JIeATEIIbHOCTH B NeATEIIbHOCTH B JIeSITEIIbHOCTH B HCCIICIOBATEIILCKON | MEATEIbHOCTH B
WHHOBAIIMOHHBIX MHHOBAIIMOHHBIX WHHOBAIIMOHHBIX JIeATEITLHOCTH B WHHOBAIIMOHHBIX
npoeKTax B cepe MPOEKTax B cepe IpoeKTax B cepe MHHOBAIIMOHHBIX MpoeKTax B cdepe
MUIIEBBIX POU3BOJICTB MTUIIEBBIX MTUTIEBBIX MpOeKTax B cepe MTUIIEBbIX
YV (1IK-4) -1 IIPOU3BO/ICTB IIPOU3BOJICTB IUIIEBBIX IIPOU3BOJICTB
MIPOU3BOJICTB

Baaners: He Bnaneer Brnaneer otnensubivu | Brnageer HaBbikamu | JleMOHCTpUpyeT Texymmit O®O: sk3amen
HaBBIKAMH paOOThI HAJT HaBBIKAMH pabOTHI HaBBIKaMU pabOThI paboThHI HAL OTJIMYHOE BJIaJICHUE TEeCTOBEIH
MHHOBAIIMOHHBIMU HaJ Hajg MHHOBAILIMOHHBIMHA HaBBIKAMH pa0OThI KOHTPOITH 3@O: KoHTpObHAs
MIPOEKTAMU, UCIIOJIb3YS MHHOBAIIMOHHBIMUA MHHOBAIIMOHHBEIMHA MPOEKTAMHU, HaJl pabota, sK3aMeH
0a30BbIC METOIBI MIPOCKTaMHU, MIPOCKTaMHU, UCIOJB3Ys 0a30Bble | MHHOBAIIMOHHBIMH
HCCIIeI0BATEITLCKOM WCIIONB3Ys 0Aa30BbIE | UCIIOIB3Ys 0a30BbIE METO/IBI MIPOEKTaMH,
JICSITEIIbHOCTH METO/IbI METO/IbI WCCIIEIOBATENbCKOM | MCIOJB3Ys 0a30BbIe
Mudp:B (ITK-4) -1 HCCIIE0BATEILCKOM HCCIIEI0BATENILCKOM JIESTENTbHOCTH METObI

JESTETbHOCTH JIeSITEITbHOCTH HCCIIEI0BATENTLCKOM

JACATCIIBHOCTHU




IIK-15 YMmeHnne BblﬁﬂpaTb OCHOBHBIC U BCIIOMOTraTe/JIbHbIC MaTECpPHUAJbI, Crnocoobl peaﬂmaunﬁ TEXHOJJOI'HYECKUX NMPOIECCOB, IPUMECHATDL NMPOIrPeCCUBHLIC
METO/bI KCILTYyaTallUd TEXHOJIOIHIECCKOIo oﬁopynonaﬂml NMPH U3rOTOBJICHUU TEXHOJOIHYCCKUX MAIIUH

ILnanupyembie
pe3yJbTaTbl 00y4eHust Kpurepuu oneHuBaHusi pe3y/jibTaToB 00y4eHUs! Cpencrsa onieHMBaHUA
(mokazaresm Pe3yJIbTATOB 00y4eHUs
JAOCTHKEHUsl 32J1aHHOTO HEY/I0BJIeTB YAOBJICTB X0pOLIO OTJIMYHO Texymnit ITpomexyTouHas
YPOBHS OCBOCHUS KOHTpPOJIb aTTecranus
KOMIIeTEeHIIHIA)
3HATD: crocobsr Jlomyckaet JeMmoHCcTpHpYyeT JemoHncTpupyeT PackpsiBaeT nosnneie Texymmit O®O: sx3ameH
peanmzanui CYLIECTBCHHbIE YaCTUYHBIC 3HAHUS B |3HAHMS B cHoco0ax | 3HaHUS crocobax TECTOBbIN
TEXHOJIOTHYECKHIX ONMOKH TIpH croco6ax peanusaruii peanmsaruii KOHTPOTH 3®O0: KOHTpOIbHAs
MPOILIECCOB PaCKpBITUHN peanm3anuii TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX paborta, SK3aMeH

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

TEXHOJIOTHYECKUX

IIPOLIECCOB
YMETD: He ymeer u e YactuuHo ymeer @opmynupyer 1 He | ['0TOB M ymeer Texymmit O®O: sx3ameH
BriOupaTth OCHOBHbIE M | FTOTOB  BBIOMpaTh | BHIOMpaTh OCHOBHBIE | ITOJIHOCTBIO YMEET | BBIOMpPATh OCHOBHBIE TeCTOBBIN
BCIIOMOTaTEIIbHBIC OCHOBHBIC U Y BCIIOMOTaTeJIbHbIC BBIOMpATh Y BCIIOMOTaTEIIbHBIC KOHTPOIH 3@O0: koHTpOIbHAA
MaTepuajbl IpH BCIIOMOTaTe/IbHEIE MaTeprajbl IpH OCHOBHBIC M Marepuaisl Ipu paboTa, SK3aMeH
W3TOTOBJIEHUN Marepuabl pu W3rOTOBJIEHUU BCIIOMOTaTeNbHbIE H3TOTOBJIIEHUU
TEXHOJIOTMYECKUX MAIIUH | U3TOTOBJICHUU TEXHOJIOTHYECKUX Marepuasbl Ipy TEXHOJIOTHYECKUX
[udp: ¥V (I1K-15) -1 TEXHOJIOTUYECKUX MaIIiH W3TOTOBJICHUH MalIvH

MallH TEXHOJIOTHYECKUX

MallVH.

BJIAJIETb  HaBbIKamu He Bnaneer Brianeer oTneasHbIMUI Braneer Jemoncrpupyer Texymmit ODO: 3x3amMeH
NPUMEHEHUS HaBbIKaMU HaBbIKaMU HaBbIKaMU BJIa/ICHUE HaBbIKaMU TeCTOBBII
IPOTPECCUBHBIX METOIOB pUMEHEHHUS NPUMEHEHHS TPUMEHEHHS PUMEHEHHUS KOHTPOIH 3@O0: xouTposbHAs
JKCILTyaTaluy IPOTPECCUBHBIX MPOIPECCUBHBIX MPOIPECCUBHBIX IIPOTPECCUBHBIX pabora, SK3aMeH
TEXHOJIOTUYECKOTO METO/I0B METO/I0B METOZIOB METOZIOB
000py10BaHMs pH IKCILTyaTalu1 AKCILTyaTaluu AKCIUTyaTaluu IKCILTyaTalu!
W3TOTOBJIEHUU TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOIO TEXHOJIOTHYECKOIO TEXHOJIOTUYECKOI0




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




4. KOMILUIEKT KOHTPOJbHO-OLEHOYHBIX CPEJCTB IO
JTUCLUIIJIMHE

CEBEPO-KABKA3CKAS TOCYJIAPCTBEHHASI
AKAJIEMUSA

Kadenpa_ «TMullM»

Bonpocsl k 3x3ameny 5 (7) cemecTp

ITo JUCIHUITIIMHE HDOI_[GCCI)I N alnapaThbl IMIICBLIX IIPOU3BOJICTB
Knaccu¢ukarus OCHOBHBIX MPOLIECCOB MHUIIEBOM TEXHOJIOTHH.
OcHOBHbBIE CBOMCTBA MUIIEBBIX MPOJAYKTOB U ChIPbSL.
3aKOHbBI COXPAaHEHUs U IEPEHOCAa MACChl U DHEPTHH.
ITpunnun Jle-IllaTense.
[TpaBuio ¢a3 I'umca.
[TpyHIMI JBUKYIINE CUJTIBL.
OO01e MpUHLKUIBI pacyeTa MalIMH U alapaTtoB MULIEBbIX TPOU3BOJICTB.
TpeboBanus1, npeabsBiIsieMble K MALIMHAM U allllapaTaM, U OLEHKa UX TEXHUKO-
AKOHOMHUYECKOH 3 (DEKTUBHOCTH.
9. OcHOBHBIE KOHCTPYKIIMOHHBIE MAaTE€pUabl U UX BBIOOP.
10. Onpenenenne OCHOBHBIX pa3MEPOB AIIAPATOB.
11. MogenupoBaHue oJ00K1€e MPOLECCOB MUIIEBON TEXHOJIOTHH.
12. Knaccugukanus He0THOPOJHBIX CUCTEM.
13. MeToapl pa3aeneHusl.
14. MarepuanbHbIi 6alaHC MTPOLIECCOB pa3IeeHHS.
15. Kunetnka pa3fesneHns HEOJHOPOIHBIX CUCTEM.
16. OTcranBanue o IeHCTBUEM IPaBUTAIIMOHHOTO TIOJIA.
17. Ocaxenue 1o Bo3ACHCTBUEM IIEHTPOOEIKHOMN CHITHI.
18. O6opynoBaHus Il OTCTAUBAHUS U OCAKJICHUS.
19. Bunel punbTpoBaHus.
20. IBmky1as cujia U CKOpOCTh IpolieccapuiIbTPOBAHNUS.
21. O6opynoBanue st PUIBTPOBAHUS.
22. Pacuér punbTpoBaibHOr0 000pyA0BaHUS.
23. I'paBuTaiMOHHAsl OYNCTKA ra30B.
24. OuyncTKa ra3oB MOJI ACMCTBUEM MHEPLIMOHHBIX U LIEHTPOOEKHBIX CUJI.
25. ®unbTpoBaHUE Ta30B YE€PE3 MOPUCTHIC TIEPETOPOIKH.
26. OcaxxeHre Mo IeHCTBHEM dIIEKTPUUECKOTO OIS
27. duznyeckre OCHOBBI IICEBI0OCOXKACHUS U pacueTHbBIE (POPMYIIBL.
28. Anmapartsl ¢ ICEB00KMKEHHBIM CIIOEM.
29. [lepeMeIMBaHUE JKUJKUX CPE.
30. IlepememmBanue MIACTUYHBIX MacC.
31. IlepememinBaHue ChITyUYUX MaTepUAIOB.
32. TeopeTrueckue OCHOBBI pa3/ieieHuss 0OpaTHBIM OCMOCOM U yJAbTpapUIbTPALIUCH.
33. YerpoiicTBo MeMOpaHHBIX arnmapaToB. PacueT annmapaToB IPOTOYHOTO THIIA.
34. TerutonpoBogHOCTh. TemoBoe u3nyueHne. KoHBEeKTHBHBIHN TEIIOOOMEH.

NN WD =



35. TermooOMeH TpU U3MEHEHHUH arperaTHOr0 COCTOSHUS TETJIOHOCUTEIIEH.
36. CBsa3b kod(hpuruenTa Terionepeaadn ¢ KodhPuimeHTaMu TEI00TAaYH.
37. IBmwxy1iasi cuiia TermI000MEHHBIX IPOIECCOB.

38. HarpeBaunue. Mcnapenue. Konaencamus.

39. OxnaxaeHue 10 OOBIKHOBEHHBIX TEMIIEPATYD.

40. OxJaxaeHue 10 TEMIEPATyp HIKE TEMIIEPATYyPbl OKPYKAIOIIEH CPEIbI.
41. YCcTpoHCTBO TEII000MEHHOH anmaparyphl.

42. OcHOBBI BbIIIapUBAHUS.

43. CriocoObl BEITApUBAHHSL.

Bomnpocsl k 3k3ameny 6 (8) cemecTp

ITo AJUCHUIIIINHE HDOHCCCBI N alriapaThl ITNIIICBLIX IPOU3BOJACTB
[TpaBumo das.
3akoH ['enpu.
Kunetnueckue 3aKOHOMEPHOCTH aOCOPOIIHH.
Konctpyxkiuu abcopOepos.
WneanpHble U peagbHbIE KUIAKUE CMECH.
@da30BbIe AUArPaMMBI XKUIKHUX CMECEH.
[TpocTas u cnokHasi IEeperoHka.
Pextudukamnus, cxeMbl peKTH(PHUKAIIMOHHBIX YCTAHOBOK.
HccnenoBanus mporecca peKTUPUKAINN B PeKTH(OHUKAITMOHHON KOJIOHHE
IIEPUOIUYECKOTO JICHCTBHUS.
10. DkcTpakius B CUCTEME KUIAKOCTh-KUIKOCTb.
11. DkcTpakius B cucTeMe TBEPAOE TEI0 KUIKOCTb.
12. YCcTpoHCTBO 3KCTPaKLMOHHBIX aIlllapaToB.
13. AncopOeHTsl, 00J7aCTH UX IPUMEHEHHUS.
14. Cxema oT a/icOpOLIMOHHBIX aNIaparoB.
15. @opMBI CBA3M BJIark C MaTEPUAIIOM.
16. Kunertnka npouecca CyIIKy.
17. KOHCTpyKIIMU CYIIMJIBHBIX YCTPOMCTB.
18. Ilpomueccsl U anmapatsl 1)1 IpOBEAeHUS (PepMEHTAIIH.
19. ®uznueckue OCHOBBI U3MEIBYECHHUS.
20. Onpenenenue padboThl U3METbUYEHUS.
21. VI3yyeHne KOHCTPYKLUHU JIPOOUIIOK, MEJIBHUI] U PEXKYIIUX MAIIHH.
22. Onpenenenue ycuiusi paboThl IPECCOBAHUS.
23. KOHCTpyKIIMHU TIPECCOB.
24. ITporecc mpeccoBaHuUsl.

e A o e



3K3AMEHAIIMOHHBIN BUIET K 9K3AMEHY 3A 5 CEMECTP

CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUS

Kadpenpa_ «TMullM»
20__-20__ y4eOHsbIii o1
SK3AMEHALIMOHHBINA BUIET Ne 1

110 JUCHUIIIIMHEC Hpoueccm " arnmaparbl IMHIICBBIX IIPOMU3BOCTB AJIA 06y‘IaIOHII/IXC5I HaIlpaBJICHUS

moarotoBky 15.03.02 TexHOoIOrMYECKHE MAIIMHEBL K 000pYIOBaHUE

HDOd)I/IJ'IL «MallMHBI ¥ alnapaThl NUIIEBLIX MPOU3BOJICTB)

BOITPOCHI
1. Knaccudukamus npoueccoB IMUIIEBBIX MPOU3BO/ICTB.
2. B kakux TeXHOJOTHYECKHX MPOIEccaxX U KaK UCIOIb3YeTCsl 00paTHBIN ocMoc.

3. MGTOI[I)I Harpe€BaHug U OXJAXKICHUA ITPOAYKTOB MUIICBLIX IPOU3BOJICTB

3aB. kadeapoii A.1O. BorameB

Kpurtepuu onenuBanusi:

OreHKa «OTJIMYHO» BBICTABISETCS 3a TI1y00KOe 3HAHHE MPETyCMOTPEHHOTO IPOTPaMMOii
MaTtepuaa, CoAepKaIerocss B OCHOBHBIX M JIOMOJIHUTEILHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
MCTOYHMKAX, 38 YMEHHE YETKO, JJAKOHUYHO U JIOTUYECKHU MOCJIEI0BATEIbHO OTBEUATh Ha
MOCTaBJICHHBIE BOIIPOCHI, 332 YMEHUE aHATM3UPOBATH N3YYaeMbI€ SBJICHHS B UX B3aUMOCBSI3U U
JINAJIEKTUYECKOM Pa3BUTHH, IPUMEHSTh TEOPETUUECKUE TTOJIOKEHUS TPU PEICHUN
MPaKTUYECKHX 3a]1a4.

OreHKa «X0PoIIo» - 332 TBEPAOE 3HAHNUE OCHOBHOTO (IIPOrPaMMHOT0) MaTepuana, BKIHOYas
pacdeTsl (Ipu HEOOXOIMMOCTH ), 3a TPAaMOTHBIE, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA
MOCTaBJIEHHBIE BOIPOCHI, 32 YMEHUE IPUMEHSATh TEOPETUUECKHE MOJOKEHUS IJIs1 PEIICHUS
MPaKTUYECKHX 3a]1a4.

Or1ieHKa «y/10BJIETBOPUTEIBLHO) - 32 0011Iee 3HaHUE TOJIHKO OCHOBHOT'O MaTepuana, 3a OTBETHI,
coJieprKalre HeTOYHOCTH UITH ¢l1ab0 apTryMEHTHPOBAHHEIE, C HApYIICHUEM
MOCIIE0BATEIHHOCTH U3JI0KEHHS MaTepHaa, 3a ciiaboe MpUMEHEHNE TEOPETUUECKUX
MOJIOKEHUHN TP PEIIEHUU MTPAKTUYECKUX 3a/1ay.

Or1eHKa «Hey10BJIETBOPUTEIbHO) - 32 HE3HAHUE 3HAYUTEIILHON YaCTH TPOTrPaAaMMHOTO
MaTepuana, 3a CyleCTBeHHbIE OIIMOKH B OTBETaX Ha BOIMPOCHI, 32 HEYMEHUE OPHEHTUPOBATHCS B
pacdeTax, 3a He3HaHWE OCHOBHBIX TOHSATHH AUCIUTUIHHBI.



CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»

KoMmiekT TecTOBBIX 3aJaHUI Il TeKYIIero kounTpoJs S (7) cemectp

ITo JUCIUITIINHEC HDOI_[GCCBI H anriapaTtsl IMHMINCBBIX ITPOU3BOACTB

1.

1. ITo kakoMy MpHU3HAKY KJIACCHPUIUPYIOT MPOIECChl NMHUINEBBLIX MPOM3BOJACTB NMPH HUX
usydyenun (ITK-1)

Omeempi. 1.1. Tlo OOWIHOCTH HAyYHBIX IUCLUIUIMH, NPEIMETOM H3Yy4YCHHUS KOTOPBIX OHU
SIBIISTEOTCSL.

1.2. o nepepabaThIBacMbIM IPOYKTaM.

1.3. Ilo nepeuncieHHBIM 3HAYEHUSAM KPUTEPUEB TOJ00US.

2. s 4Yero Hy:KHa THUNOBas KJaccMpukanus MAIIMH W aNnapaToB MNUIIEBBIX
npousBojacts (IIK-15)

Omeempi. 2.1. JInsg co3ganus €TMHON METOAMYECKON 0a3bl.

2.2. JIns pa3pabOTKK YaCTHBIX KJIACCU(DUKALIHHI.

2.3. Ins obecrieueHnst X TMOJIHOTEHL.

3. K kakoii rpynne TpeGoBaHHii OTHOCHTCSI HEOOXOAUMOCTH YHH(HKAIUH 3JIEMEHTOB
TexHoJioru4eckoro odopyaosanus (IIK-1)

2.
1. SIBasiercst iu heHOMEHOJIOTHYECKOI 3aBUCMMOCTBIO 3ak0H Oma I— U/R, tae I— cuia
Toka B npoBoaHuke; U—nanpskenne; R —conporusiaenne (ITK-4)

Omesemwi. 1.1. Jla.
1.2. Her.

2. SIBasiercst i1 (peHOMEHOJIOTHYECKO 3aBHMCHMOCTHIO JIMHEHHBIH YJIEH Pa3jio/KeHusl B
ounomuaabubiii psaa pynxuun (I +X)*, 3anmuceiBaemeplii B Buae I= aX (ITK-4)

Omeemwi. 2.1. Jla.
2.2. Her.

3. Jas  Bcex JM  NPOLECCOB NHMIIEBBIX MNPOHM3BOACTB MOKHO TPUMEHATH
(enomenonornueckuii Mmeros ucciaenopanmii (IK-1)

Omeemul. 3.1. Jlns Bcex.
3.2. TonpKo AJs TeX, KOTOPbHIE OMUCHIBAIOTCS (PEHOMEHOJIOTHUECKUMHU 3aBUCUMOCTSIMH.
3.3. TonbKO 1151 MPOIIECCOB TEIUIO- U MACCOIEPEeHOca.

4. Yto Takoe kputepuii nogoous (I1K-4)
Omeemui. 4.1. JI1o0oi 6e3pa3MepHbIii KOMILIEKC TapaMeTPOB.
4.2. OtHOMEeHne 0000MEHHBIX CHJI, YCKOPSIOMIMX U TOPMO3SIIINX MTPOIIECC.



4.3. OTHOUIEHNE OTHOMMEHHBIX CHJI, IEHCTBYIOIIMX B PA3JIMYHBIX IIPOLIECCAX.

5. Yro Takoe paBHoBecHOe cocTosiHue cucremsbl (ITK-15)

Omeemui. 5.1. CocTosiHUE, B KOTOPOM MOOYXIAIOLIME U TOPMO3SIINE MPOLIECC CUIIbI PABHBI.
5.2. CocrosiHME, KOT/1a OTCYTCTBYIOT U3MEHEHUS IapaMeTPOB CUCTEMBI BO BPEMEHHU.

5.3. CocrosHue, Korjia HUKaKue MpoLecChl B CUCTEME HE IPOUCXOJIAT.

6. SIBasiercs JiM KpUTEpUEM MOA00MS, XapaAKTEePU3YIOIIUM PeKUM TeYeHHs KUAKOCTH IO
TpyOe, OTHOIIEHHE ee JUaMeTPa K BbHICOTE MHKPOHEPOBHOCTEl Ha ee BHYTPeHHeM
noepxHoctu (IK-1)

Omeemwi. 6.1. Jla.

6.2. Her.

7. Iloyemy He 1eJIAIOT M He CTAHAAPTH3UPYIOT MAIIMHBI U aNNAPaThI, YA0BJIETBOPAIOIINE
BCEM MOKA3aTeJIsiM ONTUMHU3AIMN U BCeM BO3MOKHBIM TpeboBanusaM K Hum (I1K-1)
Omeemeui. 7.1. [loToMy 4TO Tako# anmapar CIUIIKOM JOPOTrOil.

7.2. TloTromMy 4TO YIOBJIETBOPUTH BCEM TPEOOBAHUSIM HEBO3MOKHO.

7.3. Ilotomy uTO anmapathbl pa3BUBAIOTCS ObICTpEE, UEM YCIIEBAIOT COCTABIISATH CIIPABOYHUKHU.

8. Jlisi yero B TeopHHM MNPOIECCOB M aNNAPaTOB NHINEBHIX MPOU3BOACTB HCHOJb3YIOT
npunuun Jle Mlarease (ITK-1)

Omeemui. 8.1. [Ins npaBUIbHON OpraHU3alii PAaBHOBECHBIX COCTOSIHUM B Pa3IMUHbIX CUCTEMAX.
8.2. [lns onpeneneHus 4nciia HE3aBUCUMO U3MEHSIIOITUXCS TApaMETPOB CUCTEM.

8.3. lns co3HaTeNnbHOI opranu3anuu padodero mporecca B MalliiHax v anmaparax.

9. Ecam pe3yJbTaTHBHOCTh anmapara (MalIMHbI) MOKeT XapaKTepH30BaThCS
HECKOJBKMMH IapaMeTpaMH, KaKHe M3 HHX MOKHO HMCIOJb30BaThb NPH HaNNCAHUM
(peHOMEHO10rMYeCKUX YPaBHEeHH i, onuchiBaomux npouecc B Hux (IK-4)

Omeemul. 9.1. JItoOble.

9.2. TonbKO T€, KOTOPBIE XapaKTEPU3YIOT OCHOBHOE HAa3HAUEHUE aIapara.

ToJIBKO T€, KOTOPBIE XapaKTEPU3YIOT paccunThIBaeMble napameTpsl annapara. (I1K-1)

9.3.

3.
1. Kak Mo0KHO ompeie/uTh, YTO 3a KMIKOCTb HAXOAUTCH B cocyjde: KamleJbHasi MJIH ra3
(IIK-4)
Omeemur. 1.1. Ilo Hanmuuuio BUAMMON TIOBEPXHOCTH pas3desa MEXIy KUIKOCTbIO U
OKpYXKaroIlEeH Cpeiou.
1.2. Ilo macce cTakaHa C JKUAKOCTbIO U O€3 Hee.
1.3. Ilo npo3paunocTH.

2. O0bsiCHUTE NPUYUHY HeCXKMMaeMoCTH KanejabHo# xuakoctu (IK-1)

Omeemur. 2.1. KanenbHas >KHIKOCTh, H3HAYAILHO HAXOAUTCSA I10J OOJBIIMM JaBJICHUEM OT
MOBEPXHOCTHOTO HATSKEHMs, a JACUCTBYIOIEE H3BHE JaBJICHHE INPEHEOPEeKUMO Majo 10
CPaBHEHHMIO C HUM. OTO SBISETCS NPUYMHON NPEHEOPEKUMO MajblX JIOMOJHUTEIBHBIX
negopmanuii.

2.2. BcenencrBue ManbIx  pacCTOSHHM MEXJy MOJIEKYJaMH JalbHEHIIEe MX CiKaTHe
HEBO3MOXKHO.

2.3, B KanenpHOW KUJKOCTH COXPAHSIETCS IMOJOBUHA CBS3€M MOJIEKYJ, U 3TO OINPEIEIAET €€
HEC)KMMAEMOCTb.



3. Uem paznuyaroTcs U ueajIbHas U HbIOTOHOBCcKAas xkuakoctu (ITK-4)

4. Yem pa3in4aroTcsi HbIOTOHOBCKas U peosiorudeckas s;kuakoctu (IK-4)

5. YeM oTiIM4AKOTCS MaccoOBble CHJIbI OT MoBepXHOCTHBIX (ITK-4)

Omeemwi. 5.1. MaccoBble CUJIbI ACHCTBYIOT Ha KaXKJAbIM 2JIEMEHT MaCChl dKUJIKOCTH.
5.2. MaccoBble CUJIbl JEHCTBYIOT Ha BCIO MAcCy KUIKOCTH B COCYZE LIETUKOM.

5.3. MaccoBblIe CHIIBI BRI3BIBAIOTCS ASHCTBUEM CHIIBI TSHKECTH 3€MIIH.

6. Kakyw ¢opmy npuMer 3Mpa rHAPOCTATHYECKOr0 TaBJIEHUS KUAKOCTH B CTaKaHe
(TK-15)

7. Kakywo dopmMy npuHHMaeT NOBEPXHOCTHh KHUJAKOCTH B PABHOMEPHO BpAalIAIOIIEMCs
cocyne (ITK-15)

8. B pe3yabTarte 4ero mnpecc-MyJbTHIIMKATOP YPAaBHOBELIMBAETCSl TPy3aMH Pa3HOii
Maccbl Ha ero nopunsx (IIK-4)

Omeemui. 8.1. BeaeactBue pa3Hoi IIIOMIAAU STUX TOPIIHEH.

8.2. U3-3a pa3Horo JaBieHMs MO €T0 MOPLIHIMHU.

8.3. bnaromapst pa3HoOi CKOPOCTU JIBUKEHHUS MOPUTHEH.

9. B uem cymectBo 3akoHa Ilackans (ITK-15)

Omeemul. 9.1. JlaBneHre Ha OCHOBAHUS COCYJIOB IIPOU3BOJIBHOM ()OPMBI, HO TIPH PAaBHOW BBICOTE
BOJIbI B HUX OJIMHAKOBO.

9.2. JlaBrieHHE B COCYy/I€ TEPEIAETCSl BO BCEX HANPABJICHHSIX OJMHAKOBO.

9.3. T'mppocTtaTnyeckoe JaBjieHne B TOUKE PABHO MPOU3BEIEHUIO BBICOTHI CTOJIOA JKUAKOCTH HaJl
ATOM TOYKOM Ha IIOTHOCTH KHUJIKOCTHU U YCKOPCHUEC CUJIIBI TAXKECTHU.

10. B uyem ¢u3suyeckasi CyIIHOCTH TOr0, YTO JaBJeHHE HA [HO COCylAa B NPAMOM U
BBINYKJIOM cTakaHe onuHakoBo (ITK-15)

Omeemsi. 10.1. B TOM, 4TO THAPOCTATHYECKOE TaBJIICHUE OIPEICIISIETCS] TOIBKO BBICOTOM CTONI0A
KUJKOCTU HAJl paCCMAaTPUBAEMOM TOUKOH.

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

10.3. B ToM, 4YTO cocTaBnfOImKE OMIOp JaBICHHWS Ha BBIMYKJIble TOBEPXHOCTH
YpaBHOBEIINBAIOTCS.

4.
1. KakoB ¢pusuveckunii cmbic1 kpurepus Peitnonbaca (IIK-15)

2. KakoB ¢pu3nyecknii CMbICJI YPaBHeHU Jiljiepa i moToKa uaeanbHoii skuakoctu (IK-
15)

Omeemul. 2.1. IT0 SHEpreTudecKkre OanaHchl B MPOESKIUAX Ha KOOPAMHATHBIE OCH.

2.2. Or1o GanaHChl CUJI B IPOEKIUAX HA KOOPAMHATHBIE OCH.

2.3. Dto GanaHChl Macc B MPOEKIUAX Ha KOOPAUHATHBIE OCH.

3. Uem paznuuarorcs ypaBHenusi Hapbe—Crokca u Jiisepa (I1IK-1)
Omeempwi. 3.1. YpaBuenust HaBbe—CTOKCa yUUTHIBAIOT HECTAIITMOHAPHOCTH MOTOKA KUJIKOCTH.



3.2. VYpauenuss HaBre—CroKca - Hambosee MONHAsS CHCTEMa ypaBHEHUH, OIMUCBHIBAIOIINX
JIBMDKCHUE KUJIKOCTH.

3.3. YpaBuenus HaBre—CTOKCa JOMONHAIOT YpaBHEHUS Dijiepa YieHaMH, XapaKTepU3YIOLIUMU
BSI3KOCTD YKUJIKOCTH.

4. Kakoii puznuyeckuii napametrp uzmepsiet Tpyoxka [luro—IIpanaras (ITK-4)
Omeempot. 4.1. CTaTuecKuit HATop.

4.2. luHaMU4YeCKUi Harop.

4.3. CyMMy CTaTH4€CKOTO U JUHAMUYECKOTO HAIIOPOB.

5. Moyemy npH OTKPHIBAHUM 32CJTOHKH HA NMYTH BO3IYLIHOr0 MOTOKA aBJIeHHe Mepea Hel
nagaer? (IIK-1)

Omeempoi. 5.1. B 3TOM citydae cyMMapHbIN HAMlop BEHTHJIATOPA YMEHbBIIIAETCS.

5.2. B aTOM citydae 4yacTh CTaTHYECKOIO JIaBJICHHS MEPEXOIUT B MOITHOE, KOTOPOE MAHOMETPOM
HE U3MEpSETCS.

5.3. Bentunarop BooO1ie co31aeT TOIbKO CKOPOCTHON HAMOp, KOTOPBIN MPH 3aKPBITOM 3aCIIOHKE
MEePEXOUT B CTaTHYECKOE aaBiieHHe. [Ipu ee OTKphIBAHWUU STOT MEPEXOJ YMEHBIIAETCS, YTO
bukcupyercs kak ymenbiienue gapienus. (I1K-1)

5.
1. Ilouemy U3 ONOPOKHAIOLIETOCH COCYA KUAKOCTh HCTEKAET MeJIEeHHee, YeM U3 COCy/Aa C
nocrossHHbIM ypoBHeM (IIK-15)
Omeemwi. 1.1. OHa ucTEKAET C OJUHAKOBON CKOPOCTHIO.
1.2. TloroMy 4TO AJI 3TUX CIIy4aeB UCTCUCHHS PA3THMYAIOTCS XapaKTEPUCTUKHU BBIXOHBIX
OTBEPCTHUM.
1.3. TlockoJibKy HUCTEUEHUE MPOUCXOIUT C YMEHBIIAIOIIMMCS TI0 BPEMEHH HAIIOPOM.

2. Kakmue pakTopsbl 3acTaBIASIOT CTPYIO KMIKOCTH HA BXO/€ B HACAJKU MePeKUMATHCSA
(IIK-4)

Omeemeoi. 2.1. OcTpbie KPOMKHU Ha BXOJI€ B HACAIKH.

2.2. OTHOCHUTENLHO OOBIIAs UIMHA HACAIKOB.

2.3. PaamanbHbIe COCTABJISIONINE CKOPOCTEH TE€UCHUS Ha BXOJIE B OTBEPCTHE HACAIKA.

3. IIpaBH/ILHO 1M B HEKOTOPBIX padoTax CTPYIO KUAKOCTH, BHIXOAAILIYI0 U3 KOHUYECKOI 0
Haca/iKka, Ha3pIBaloT cBepx3BykoBoii (IIK-15)

Omeemul. 3.1. IlpaBunbHo. @opMa Hacasika HarloMuHaeT popmy corna JlaBams.

3.2. IlpaBmiibHO. CKOPOCTH CTPYH, UCTEKAOLIEH U3 TAKOTO Haca/lka, HauOOJbILas /sl BCEX
CTPYH, UCTEKAKOIINX U3 APYTUX HACATKOB.

3.3. HempasunbsHo. KanenbHast ’HIKOCTh HEC)KUMaeMa, M MOHATHE CBEPX3BYKOBOM CTpyH IS
HEE HE CYILECTBYET.

4. B03MOIKHO JIM YBeJMUYECHHE PACX0A 'KUAKOCTH IIPH MCTEYECHUH Yepe3 KOHNYEeCKUil
cyxaoummiicsa Hacaaok (oreet nmosiciutsb) (IK-1)

5. KakoBo unciieHHOe 3HaYeHHe KOI(PPUIHMEHTA Cy’KeHUsI ONEPEeYHOro CeYeHus B
KoHonaaabHoM Hacaake (ITK-4)

6. IMouemy yroJ pacmiMpeHHsi KOHUYECKOT0 PACXOASIIErocss HacaaKa He YBeJIHYHBAKOT
0outee 8° (ITK-4)



Omeemui. 6.1. Ilpu Takux yriax nepudepuitHple TUHAM TOKA CTPYH HAMITYUIIUM 00pa3oM
BO3BpAIAIOTCS B IIYOHMHHBIE €€ CIIOU.

6.2. B nmpotuBHOM citydae OyJeT peaqu30BaHa PacXOsIIascs CTPYS KUIKOCTH.

6.3. Muave Oyner HAOIIOAATHCS OTPBIB CTPYHU OT CTEHOK U JKEJIAeMBbIM HaIpaBistomui dhdexT
CTEHOK HE OyAeT JOCTUTHYT

6.
1. B kKakoM Te4YeHHH KHUIKOCTH MO TPYOONMPOBOAY Pacxoja U mepenaj AaBJeHHii CBI3aHbI
auneiino (IIK-4)

2. Ecam B TpyOompoBoje peajM30BaJICsl T'HMAPOYIap, KaKoe OCHOBHOE MepONpHUsITHE
HEeo0X0AUMO MPeNJI0KUTH 1151 ero npoguiaakTuku (IK-4)

3. Eciu BoJIHOBBIE NPOLECCHI, B TOM 4YHCJe MPOoLecchl pacpocTPpaHeHus YAAPHBIX BOJIH
o Tpy0OmpoBoAaM, BO3MOKHBI TOJIbKO B CHCTEMAaX, XapaKTepH3yeMbIX H YIPYTroCcThIO, U
HHEPUHOHHOCTHIO O/IHOBPEMEHHO, 2 KaleJbHasl KHIKOCTh HeC)KMMAaeMa, TO KaK MOKHO
00bSICHUTD siBJIeHHEe ruapoyaapa B Heii (IIK-4)

Omeemul. 3.1. KamenpHasi >XKUAKOCTh OCTAaeTCS B HEOOJIBIIOW Mepe CKUMAeMOH, W 3TOTO
JOCTaTOYHO YISl peasIU3ali1 SBICHHS.

3.2. CxwumaeMm TpyOONpOBOA, U TOTOMY CHCTEMA «KHUIKOCTb—TPYOOIPOBOA» B IIEIOM
CKUMaeMa.

3.3. XKugkocte, cojaepikamias BO3IYIIHBIC ITy3bIPbKM M BO3AYIIHBIE TMPOOKH B TYMHUKOBBIX
HOJIOCTSIX, IOCTATOYHO C)KUMaeMa.

4. Jlna 4dero HyxeH rpapuxk Hmukypanse mpum pacderax pacnpelejieHHbIX NOTeph B
Tpyoonposojae (ITK-4)

Omeemul. 4.1. JIng pacueta Ko3pPpuureHToB conpoTuBieHus Japcu.

4.2. JInsg ycTaHOBJIEHMS TPEIEIIOB MPUMEHUMOCTH (opmyn pacyera KO3(PPHUIIMEHTOB
conpotusiienus apceu,

4.3. 1151 BBIBOJIA PACUETHBIX (POPMYII.

5. Kakoil (pu3dnyeckuili MPU3HAK CJIYKUT OCHOBOM /ISl CY’KACHUS 0 HAJMYMU U BeJUYHHE
MeCTHBIX NoTepsb AaBjeHusi B Tpydonposoge (ITIK-15)

Omeemei. 5.1. U3MeHeHre TONIEPEYHOTO CEYSHUS TTOTOKA.

5.2. HckpuBieHMe TUHUN TOKA TEYEHUS.

5.3. Hanuuue apMaTypsl U JPYrux YCTPONCTB Ha TpyOONpoBoO/IE.

6. Ilox meiicTBHEM 4ero MpPOMCXOAMT CMATHE TPYOONPOBOAOB NMPH 0OPATHOM ruapoyaape
(ITK-15)

Omeemul. 6.1. Ilon neiicTBueM Bakyyma 3a (pOHTOM yIapHOW BOJIHBI.

6.2. Bcnencrue ynpyroro BocCTaHOBICHHS (POpMBI TpPYOOIIPOBO/A MOCIIE OKOHYAHUS ACUCTBUS
MOBBILIIEHHOTO JaBJI€HUS BO (POHTE BOJIHBI.

6.3. Ilo ogHy M3 CTOPOH 3aCIOHKHM WJIM TMIPABIMYECKOTO CONPOTUBIICHUS CTOJNO >KUIKOCTH
«yberaeT» OT HHUX, cO3/aBasg BakyyM. B 3ToM ciyyae BO3MOXHO cMATHE TpyOonpoBoaa
BHEIIHUM JIaBJICHUEM.



7.
1. ITouemy B cugoHHOM TPYOONPOBO/IE KUAKOCTH MogHuMaercs BBepx (I1K-4)
Omeemeoi. 1.1. [loToMy 4TO B HETO BHayaje 3aCOCAIN KUJIKOCTb.
1.2. Tlotomy uTo aTMOc(hepHOE JaBlIEHUE BBHITECHSET KHUAKOCTh, HAXOISAUIYIOCS O]l BAKYYMOM
B OITYCKHOH 4acTu TpyOompoBoIa.
1.3. TloTomMy 4TO MpU BBITCKAHWUHU YKUIKOCTH W3 O0EUX €ro BETBEH B HIIKE ONMYIIEHHON BETBH
co3maercs 0ojee MIyOOKHI BAKyyM, H 3TO BBI3BIBAET MOTOK KHJIKOCTH Yepe3 CHQOH.

2. Ecam HecKOJIbKO NPOCTHIX TPYOONMPOBOAOB COEIUHEHBbI MNAPAJLIEIbHO, KaKHe
napaMeTpsbl Ha HUX ocTaloTcs oauHakoBbIiMu (ITK-15)

3. Eciu HeCKOJBKO NPOCTHIX TPYOONPOBOAOB COEIHHEHbI MOCJIEI0BATEIBHO, KaKHe
napaMeTpsbl Ha HUX ocTaloTcs oauHakoBbiMu (ITK-15)

4. Kakue mnapameTpbl M3 HA3BAHHBIX jajiee JOCTATOYHBI Ui pacyera JuaMeTpa
TpyOonposoaa (I1K-15)

Omeemeoi. 4.1. [lepenaj gaBieHu U IIUHA TPYOOIIPOBOAA.

4.2. Pacxon *KHIKOCTHU U Nepenaj JaBJICHUI Ha TPyOOIIpoBoIe.

4.3. Pacxon )KuUIKOCTH U 4Kciio PeliHonbaca ee TeueHusl.

5. Ha kakyi0 MaKCUMAaJIbHYIO BBICOTY MOKeT MOIHATH KUAKOCTH cuGOHHBII TPydonpoBojg
(0e3 yuera noreps) (IIK-1)

Omeemeoi. 5.1. Ha BBICOTY BOJISIHOTO €TOJ10a Mpy aTMOC(HEPHOM JIaBJIICHUH 110 BOCXOIAIIEH BETBU
TpyOOIIpOBO/IA.

5.2. Ha BpicoTy BOASHOTO cTON0a TpU aTMOC(EPHOM [ABICHUU I10 HUCXOMAAILICH BETBU
TpyOonpoBoa.

5.3.  Ha BbICOTY, NpuU KOTOpPOH OCTAaTOYHOE JaBJICHHWE B HAWBBICHIEH TOYKE TMOIBEMA
YMEHBIIUTCS A0 AaBJICHUS HACBIIICHHBIX TApPOB.

6.6. 111 yero paccYMTHIBAIOT HANIOPHO-PACXOJAHYI0 XapakTepucTuky Tpydonposoaa (IIK-
1))

Omeemui. 6.1. ]I nocnenyromero ObICTpOro onpeaesieH s pacxo/ia 1o 3alaHHOMY

HAarfopy.

6.2. JIns mostyueHust MOJIHOW pacyeTHON XapaKTepUCTUKH TPyOOIpoBOAa.

6.3. Jlna pacyera AeWCTBUTEIBLHOTO HAoOpa M pacxoja >KUIKOCTH IPHU COBMECTHOH paloTe c
HAacoCoM.

Kpurepuu ouennBanus:
OrieHKa «OTJIMYHOY, €CITU TTpaBUIIbHBIE OTBETHI cocTaBisiOT 100 - 85%

O1ieHKa «XOpOIIO», €CJIA MPABUIIbHBIE OTBETHI COCTABIISIIOT 84 — 70 %
OLieHKa «yA0BJIETBOPUTEIBHOY, €CIIHM MPABUIIbBHBIE OTBETHI COCTaBIAOT 69 — 50 %
OlLieHKa «HEYAOBIETBOPUTEILHOY, €CIIM MPABUIIbHBIE OTBETHI COCTABISAIOT 49 % 1 MeHee.



CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»
KoMmuiekT TecToBBIX 3a1annii 6 (8) cemecTp

ITo JUCIUITIINHEC HDOI_[GCCBI W anriapartsl IMHMINCBBIX ITPOU3BOACTB

1.
1. Jlas 4ero mnNpUMEHSIIOT AaCHUPALMI0O BHYTPEHHHX MOJIOCTeH TEeXHOJOIH4YecKoro
odopynosanus (IIK-1)
Omeemeot. 1.1. [Iy1s oGecriedeHus ero moxapo- 1 B3pbIBOOE30MaCHOCTH.
1.2. Jlns 0310pOBIIeHUs YCIIOBUM -rpyJa paboTaroIInX.
1.3. JInst oTAENEHUS U MOJIE3HOTO UCIIOJIb30BAHUS TIBLITH.

2. IloyueMy 4YacTUIbI NBLIH MOTYT OcecTh (YNACTh) He TOJBKO HA MOJ, HO U HA CTEHbI U
MOTOJIOK, a 3¢pHO — ToJIbkOo Ha noJ (I1K-1)

Omeemul. 2.1. BeneacTBue JIErKOro MepeHoca METKUX YacTHUIl MBUTH CIa0bIMU BO3YIIHBIMH
TCUCHUSIMU.

2.2. BcneactBue BHICOKOM MIEPOXOBATOCTU CTEH U MOTOJKA.

2.3. BenencrBue pa3ivMyHOTO COOTHOLIEHHUS MEXAY MAacCOBBIMU M MOBEPXHOCTHBIMHU CHJIAMU
9TUX YaCTHII,

3. Kak Ha3biBaeTcs ycTpoOiicTBO oTAe/ieHus NbLTK 0T Bo3ayxa (IIK-1)

4. Ioyemy B cucTeMe acmupanuu Mo:keT Bbinaaath Bjara (IIK-15)

Omeemul. 4.1. OT aciupupOBaHuUs BIAKHOTO BO3/1yXa.

4.2. Ot nonasiaHus *HUJIKOU BJaru B CUCTEMY.

4.3. Ot ee BpIMaJeHUS M3 IOTOKA TEIUIOTO BO3JyXa IPU €0 COCIUHEHUH C XOJIOAHBIM
BO3/IyXOM.

2.
1.YeM oOTIHMYAKOTCH AKCHAIbHO-IUIYH/KEPHbIE HACOCHI OT aKCHAJIbHO-IIYH/KEPHBIX
ruapaBiaunyeckux apuraresneii (ITK-1)
Omeemul. 1.1. HuueM He oTanyaroTcs.
1.2. JlonyCTUMBIMH yIJIaM{ YCTAaHOBKH HaKJIOHHOM IIaiiObI.
1.3. TIpeoOGpa3zyemMbIMH MOITHOCTSIMH.

2. Yro sBasieTcsl Npu4MHON kaButanuu B Hacocax (ITK-4)

Omeemui. 2.1. IloBbllIEHHAs] YaCTOTA BpALLEHUS,

2.2. CyxeHus NPOXOJHOr0 CEYEHUS B MarucCTpaisix.

2.3. IloHwxeHue NaBiIeHMS KUAKOCTU HUXKE JABJICHUS HACBHIIEHHBIX MAapOB C MOCIEAYIOLIUM
€r0 TIOBBIIIEHUEM.

3. Kakoii napamMeTp onpeejsieT MOIHOCTh rupaBandeckoid Mmamuubl (ITK-15)




3.
1. Hcxoasi u3 ycjaoBHST PAaBHOMEPHOCTH TMOJa4YM OMNpeaeJuTe, CKOJbKO ILUIYHXKEpPOB
1eJ1eco00pPa3HO U3rOTOBUTH B MPOEKTHPYEMOM aAKCHAIBHO-IJIYHKEPHOM Hacoce: ceMb HJIU
Bocemb (IIK-1)

2. B kakoM MecTe aKCHAJIbHO-IUIYH:KEPHOr0 Hacoca cjelyeT HCKATh CJielAbl IPO3UH,
BbI3BaHHOH kaBuTanueii (IIK-15)

Omeemul. 2.1. B Hanbonee y3koM MeCTe MOABOSAIICTO TPYyOOIpoBoIa.

2.2. Ha ropue miynxepa.

2.3. B0 BXOJHBIX OTBEPCTHUSAX PACTIPEACTUTEIbHBIX MIAN0.

3. B xakom Hacoce npuMeHsIIOT 0oJiee Bs3Ky10 cmasky (ITK-15)

4. 1ns dero cayxat rugpaBiandeckue 6ammaxku (ITK-1)

Omeemul. 4.1. JIns KoMIIeHCAllUM TUAPABINYECKUX yTEUEK.

4.2. J1511 yMEHbIIEHUSI MEXaHUUYECKOTO AABJICHHSI IITOKOB HA ONOPHBIE TTOBEPXHOCTH.

4.3. Jlns cTpaBiauBaHUs M30BITOUHOTO JaBJIEHUS M3 pabOUYUX IOJIOCTEHM € LENbIO MOBBIIEHUS
AQHTUKABUTAL[MOHHBIX CBOMCTB.

4.
1. MMoyemy mIecTepeHHbIe W IJIACTHHYATBHIE HACOCHI W3TOTOBJAIOT, KaK MNPaBUJIO, B
KoHcoJbHOM HcnoaHeHun (ITK-1)
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 4ero M3roToBJSIOT LIeCTePeHHbIe HACOCHI ¢ BHYTpeHHMM 3anenienueM (I1K-4)
Omeemui. 2.1. ]I yBenn4deHUs KpyTsIIEro MOMEHTa IPU paboTe B KaU€CTBE MOTOPOB.
2.2. JInst ymeHbIIeHNs 4YacTOThI BpallleHUs Baja IPUBO/IA.

2.3. JIns ynpouieHust KOHCTPYKIIMH.

3. 1151 4ero cJayKaT KaHABKH HA Topuax mecrepeHHbIX HacocoB (ITK-15)

Omeemul. 3.1. Jlng BbIMyCKa >KUIKOCTH W3 TOJOCTU BHAJAMHBI 3yOb€B B MNEPHUOJ IOJHOTO
3anvpaHus 3y0oM BTOPOM HIECTEPHHU.

3.2. [1ns pa3rpy3Ku OT I€HCTBUS OCEBON CHIIBI.

3.3. lns ynydiieHus TOPLEBOro YIUIOTHEHUS OT yTeueK.

S.
1. Kakue BubI 3HepruM MOTOKA KMIKOCTHU Npeodpa3yrorcst B jJonarounoii mammue (ITK-
Y

2. Ha xakue nmapameTpbl NOTOKA KMIKOCTHU BJIUsSIeT KPHBU3HA JIONATOK T'HAPaBJIHYECKUX
mammH (ITK-1)

Omeemwvi. 2.1. Ha pe3yabTaThl BEKTOPHOTO CIIOKEHHS OTHOCHUTENBHBIX M TEPEHOCHBIX
CKOPOCTEM IBUKEHUS MOTOKA.

2.2. Ha mapametpsl, XapaKTepHU3yIOIIHe OOMEH SHEPTHed MEXIy JOMaTOYHON MAIlMHOW U
MIOTOKOM >KMJIKOCTH.

2.3. Ha pacxon )KUIKOCTH 4epe3 JIONATOYHYIO MAIINHY.



3. Jlnsg 4ero uMcmojb3ylT MapaMeTpbl MOA00HMS PEKUMOB MPH MPOEKTHPOBAHUN HACOCOB
(IIK-4)

Omeemut. 3.1. JIns BeIOOpa reOMETPUIECKUX pa3MEpPOB HOBOT'O HACOCAa Ha OCHOBE aHAIOTHH C
STAJIOHHBIM.

3.2. Jlng yCTaHOBJEHHUS KPUTEPUAIBHBIX CBSA3€H MEXIy I'€OMETPHUUYECKMMH U PEKUMHBIMU
napamMeTpamMy MallivH.

3.3. [l yCTaHOBJIEHMSI CXOJICTBEHHBIX PEKMMOB B MAalIMHAX Pa3IMUHBIX KOHCTPYKIIHA.

6.
1. KakoBo ocHOBHOe Ha3HaYeHHe MeMOpaHHoro Hacoca (IIK-15)
Omeemur 1.1. [lepekaunBaHue NPOIyKTa C OTAEIEHUEM €ro MOJIOCTH OT MOJIOCTU NMPUBOJA U OT
OKPYXKAarOILEH CPeIbl.
1.2. IlepexaurBanue 0e3 UCIIOJIb30BAHUS KIIAMIAHOB.
1.3. IlepexaunBaHue ¢ JO3UPOBAHUEM IIPOIYKTA.

2. B 4yem cocToaT cnenuduyeckue TpedoBanus K ceeksonacocy (ITK-15)

Omeemul. 2.1. llepekaunBanue AByX(a3HOTO MOTOKAa BOJBI U CBEKIbl MPH MHHUMAaJIbHOM
COJIEPKaHUU BOJIBL.

2.2. MuHUManIbHOE TMOBPEKIACHHE CBEKJIBI MPU YCTOMYMBOCTU KOHCTPYKIMHU K aOpa3MBHOMY
BO3JECHCTBUIO MPUMECEN CBEKJIOBUYHOTO BOPOXA.

2.3. IloOyxaenue paboThl THAPOTPAHCIIOPTA CBEKIIBI IIPU PACHIOIOKEHUU TPAHCIOPTUPYIOIIUX
KaHaJIOB KaK BbIIIC, TAK U HUKC YPOBHS 3CMJIU.

3. B uem cnenuduka padorsl Hacoca 1A nepekayuBanus nusa (I1K-15)
Omeempui. 3.1. CrnaxuBaHUe BICOKOYACTOTHBIX MyJIbCAlMN JaBJICHUS.

3.2. Otnpenenue oT MUBa N30BITKA JUOKCUIA YTIIEPOA.

3.3. [loanepsxanue CTPOro MOCTOSTHHOTO JAaBJICHUS HAJ 3epKaliOM MHBA.

4. Kaxkmue Hacochbl 1e1ec000pa3HO NMPUMEHSATH VI NEepeKaYnBaHUsI 3AMOYECHHOI0 3epHa
(IIK-15)

5. Kaxkume M3 Ha3BaHHBIX NMPUMEHEHHMH OTHOCATCH K 00JIaCTH NPUMMEHEHHUS] CTPYHHBIX
HacocoB (ITK-15)

Omeempoi. 5.1. PacnibliuBaHue U TPAaHCIIOPTUPOBAHUE KUAKOCTEH.

5.2. TloBbIllieHUE TaBICHUS KUIKOCTH.

5.3. IIHeBMOTpaHCIIOPTUPOBAHUE.

6. Kakue cnenmajbHble 321a4M MOTYT CTABUThCS Nepea poropHbiMu Hacocamu (ITK-15)
Omeemul. 6.1. IlepekaunBanue AByx(a3HbIX cMeceH,

6.2. IlepexaunBaHN€ BBICOKOBSI3KMX MPOAYKTOB.

6.3. TlepexaunBanue MPOIYKTa, TPEOYIOIMIETO YACTOW OYMCTKH POTOPOB OT BOJOKHUCTBHIX H
KJIEUKUX IIPUMECEH.

7. biarogaps kakoMy dPPeKTy KUAKUH NPOIAYKT MOAHUMAETCH NOAbEMHUKOM-3PIU(PTOM
(IIK-1)

Omeemul. 7.1. 13-3a 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 pesyabrare kakoro 3¢gdexra cpimy4yni NPOAYKT NOJAHMMAETCH NOABEMHHKOM-
ypaudrom (IIK-1)

Omeemul. 8.1. 13-3a yMeHbIlIEHN IUIOTHOCTH IPOAYKTA IPU BBOJE B HETO BO3/1yXa.

8.2. BcnencrBue nepeMenieHus IpoayKTa IOTOKOM BJyBaeMOIro BO31yXa.

8.3. bmaromapst 060uM Ha3BaHHBIM dPPEKTaM.

9. Kakoii mapaMeTp NJIyHKEPHOI0 HACOCA-103aTOPA KUIKUX MPOAYKTOB M3MEHSIIOT JJIsl
peryJupoBaHus 103bl BbliaBaemoro npoaykra (ITK-1)

10. ITouemy BO3aylIHbIE OPIIHEBbIE KOMIIPeccOPbI aeaaT MHoroctynenyarbimu (I1K-4)

11. JIns yero npuMeHSIOT NMPOMeKYTOUHOE OXJIaxKAeHHe Bo3ayxa B kommpeccopax (I1K-4)
Omeemul. 11.1. [lng npe1oTBpaleHNs] Ype3MEPHOTO OBBILIEHUS TEMIIEPATYPbI

C)KMMaeMOoro Bo3/1yXxa.

11.2. lnu ymeHbLIEHUS OTPEOISIEMON MOIIIHOCTH.

11.3. JIns yMeHbIIEHUsI TeMIepaTypbl HapyKHbIX MOBEPXHOCTEH Ha OCHOBaHMU TPeOOBAHUI
TEXHUKN 0E30MaCHOCTH.

7.
1. Kak peryaupyercsi CKOpOCTh [JABHKEHHSI IITOKA MHOIOCKOPOCTHOIO THAPOMOTOPA
BO3BpaTHO-nocTynarejbHoro aeiicrpus (I1K-4)
Omeemul. 1.1. IlyreM nonaun pabodeil XUAKOCTH B IOJIOCTH, OTPAHUYEHHBIE MOPUIHIMU
pas3HbIX JUAMETPOB.
1.2. V3MeHeHueM ycuius Ha IITOKE.
1.3. M3meHenueMm pacxona paboueil )KMIKOCTH 4Yepe3 CIMBHYIO MarucTpaib MpH MOCTOSHHOM
pacxojie B MOAAOLIEH MaruCTpaIu.

2. Kak yMeHbIIaI0T CKOPOCTH ABUKEHHUS IITOKA IMAPOLUJIMHIPA Nepe] KOHIOM padoyero
xoxa (ITK-4)

Omeemul. 2.1. IlyTeM yCTaHOBKHM 3JIaCTMUHBIX aMOPTH3aTOPOB MEX]y MOPIIHEM M KPBILIIKOH
TUAPOLUIIUHIPA.

2.2. IlepexpbiBas 4acTh OTBEPCTUI CIMBA MPH MOAXO0/1€ MOPUIHS K KpaHEMY MOJIOKEHHUIO.

2.3. YMeHblIeHUEM pacxo/ia pabodeit )KUIKOCTH Ha BXOJI€ B THIPOLIMIIUHIIP.

3. Bcerpa qm Hacoc Oyzer padoTaTh B peXHMe T'HIPOMOTOPA, €CJIM HA ero BXOJ NMOAATh
Pado4yI0 KUAKOCTh MO JaBJIeHHEM, a BbIX0] coeanHUTH co cauBom (ITK-1)

Omeemeur. 3.1. Beerna.

3.2. Her. TpeOyetcst u3mMeHeHHe quana3zoHa pabounx MOJ0KEHUN peryIupyrolnux OpraHoB.

3.3.  Her. Heobxomumo Kak HW3MEHEHHME pETrYIHPOBOK, TaK W BBOJ HOBBIX JJIEMEHTOB
KOHCTPYKIIHH.

4. Kak u3MeHHTb CKOPOCTh IBH:KEHUsI MHOTocKkopocTHoOro ruapoasurarens (IK-4)
Omeemui. 4.1. IlyTeM yCTaHOBKH HECKOJIBKHUX MOPIUIHEN ¢ pa3IMyHON pabodei IIIOmaabko.

4.2. Co3ganueM B OJHOM THAPOIMIMHAPE HECKOJBKUX HUIUHAPOB C Pa3HBIMH OO0BbEeMaMu
pabouyux MoJocTei.

4.3. TlomaBast B THAPOABUTATENH PAOOUYIO KHUIKOCTH C Pa3HBIM PACXO0JIOM.



8.
1. YUem o0bsicHsilOTCS cnenuduyeckne CBOMCTBA MUIEBBLIX Mace kak nmojumepon (I1K-4)

2. Iloyemy npu Te4eHUH NMOJTHMEPHOI0 MAaTepHaJia 10 Pe3K0 Cy’KaueMycsi TpyoonpoBoxy
TPeHHe HA YYACTKe Cy’KeHHUsI CyIIeCTBEHHO NPeBbIIIAeT TPeHHe HA IUIABHO CY/KAIOLIUXCSH
yuactkax (ITK-4)

Omeemui. 2.1. IloToMy 4TO 4acTh MaTepHasa 3aJlepKUBAETCs Ha ObICTPO CYKAIOLIMXCS y4acTKax
U TPEHUE IO HEMYy 3aMEHSEeTCsS pa3pblBaMH MOCTOSHHO OOPa3yIOIIMXCSI MOMEPEYHBIX CBs3eH
MmarepHaa.

2.2. IloToMy 4YTO yBEJIMYMBAETCS HOPMaJbHAsl COCTABJIAIOIIAs CHJIbI JaBJICHMsI MaTepuaia Ha
BHYTPEHHIOIO CTEHKY TpyOOIpoBOAa.

2.3. llotoMy 4YTO YacTh MOJUMEPHOIO MaTepHaja IBMKETCS MO TPyOOIpoBoxy B (opme
CHaps/a U MPHU €ro KOHTAKTe CO CTEHKOH TpeHHe YBEIUUUBAETCS.

9.
1. B uem 3akiirouaercsi mpouecc nepemMemnBanusi uHrpeaueHTon (IK-4)
Omeemst. 1.1. B mepeMemieHu MO MPOCTPAHCTBY OTIEIBHBIX YacTel CMECH C TOMOIIbIO
MECHJILHOTO OpraHa.
1.2. B wu3MmenpbueHUM NpOAyKTa Ha Oojiee MEIKHE YacTUIbl M PABHOMEPHOM HX
nepepacnpeiesicHHH B IPOCTPAHCTBE.
1.3. B oOMeHe MecTaMU pacriooKeHUs OTACTBHBIX JJIEMEHTOB CMECH.

2. 115 4ero, XapakTepu3ysl KauecTBO NepeMelIMBaHNus, HCMOJb3YIOT MOHATHE MaclITada
nepememuBanus (IIK-1)

Omeemul. 2.1. Jlyig mosryueHusi OAHO3HAYHBIX OIIEHOK Ka4eCTBa IepeMeIIuBaHus, H00 O/HA U Ta
K€ CMeCh B 3aBUCUMOCTH OT MacIilTaba OMEeHKH MOKET ObITh MPU3HaHA KaK paBHOMEPHOIi, Tak U
HEPaBHOMEPHOM.

2.2. OroT napameTp BOOOIIE HE JIOJIKEH UCIIOIb30BaThCS.

2.3. DTOT napaMeTp JOJIKEH 3a/1aBaThCs TEXHOJIOTaMH KaK XapaKTepUCTHKA YCBOSIEMOCTH MHILIH.

3. OO0si3aTeqIbHO JIM  MeXaHMYecKoe IMepeMelleHHe pPa3Apo0JieHHbIX 4YacTHI[ B
npocrpancTse npu romorennzanuu (IK-1)

Omeemul. 3.1. O0s13aTeNIbHO, TaK KaK 3TO HEOThEMJIEMAsl YacThb MIpoLiecca TOMOreHU3aluH,

3.2. He o0s3arenbHO, Tak Kak mpouecchl AU(PPYy3un co BpeMeHEM BBIPABHHUBAIOT MO
KOHIIEHTpalUM.

3.3. He oGs3aTenbHO Mpy HEOONBIIMX HAYAIBHBIX (DIYKTyalusxX 1Mosieil KOHIEHTPaIH.

4. Kalme MECUJIbHbBIC Opraﬂbl HpI/IMEHﬂlOT B annapaTax MEXAaHHUYIECKOIro l'leI)EMeIHPlBaHI/Iﬂ
(TTK-1)

5. Uro xapakrepu3syer kpuTepuii Jiijepa npu nepememuBanuu (I1K-15)

Omeempi. 5.1. IIyCKOBYIO MOIITHOCTH CMECHUTEIS.

5.2. CkopocTb JBUKEHHS MECUIIBHBIX OPTaHOB.

5.3. MouiHoCTh, 3aTpaunBacMyro Ha MPHUBOJI MECHUIIBHBIX OPTaHOB B IIPOLIECCE MEPEMEIINBAHMUS.

6. Kakoe u3 yka3aHHBIX [ajiee SIBJEHUIl MCIOJIb3yeTcsl JAJs1i TOMOTE€HH3AIUM KUIKHUX
cmeceii (ITK-1)

Omeempi. 6.1. J|BHKeHNe MECHUIIBLHBIX JIOTTACTEH.

6.2. bap6oTupoBanue Bo3ayxa.



6.3. PacnpocTpaHeHue y1apHbIX BO3MYIIEHUN 110 TOMOT€HU3UPYEMOI CMECH.

7. Ecrb JuM mpexes Mo pa3MepaM TIOMOIeHH3MPYeMbIX 4YACTHI, HHXKE KOTOPOro
najabHeiimasi romorenusanus He Tpedyercs (IIK-4)

Omeemeoi. 7.1. [lpenena uet. [IpeacraBisieT UHTEpEC rOMOTEHU3AIUS BIUIOTh 10 MOJIEKYIISIPHBIX
MaciTaboB.

7.2. ImeeTcs penes, XOTs €ro BeJIMYMHA B HACTOSIIIEE BPeMs HE OIpeIesieHa.

10.
1. Yem pa3anyarTcsi OTHOPOIHbIe U HeoqHOpoaAHbIe cucTembl (ITK-1)
Omeemui. 1.1. ArperatHbIM COCTOSIHUEM CaMOU CUCTEMBI.
1.2. ®a30BBIMH COCTOSTHUSAMH UHTPEAUEHTOB.
1.3. HanuuueMm 4eTKUX TpaHUIl pa3zeia Mexay dazamu.

2. Kakoii 13 Ha3BaHHBIX /iajiee MPU3HAKOB MOKET CTATh OCHOBOIi mpomecca pa3jesieHust
¢punbTpoBanuem (I1K-4)

Omeemul. 2.1. Paznuune mI0THOCTU AUCTIEPCUOHHOM cpeibl M TUCTIepCHOM (a3bl.

2.2. Paznuume pa3MepoB YaCTHIL AUCTIEPCHON (ha3bl.

2.3 3apepKuBaHHUE YACTHUL HA IEPETOPOJIKAX.

3. Tloaxoass Kk mpomeccaM pasziejeHuss ¢ (PEHOMEHOJIOTMYEeCKHX MO3HIUI, MOKHO JIHU
OTOKIEeCTBUTH PA3IMYNs MPU3HAKOB pa3/ejieHHsl ¢ 0000IeHHBIMH JIBHKYIIUMHU CHJIAMH
npoueccon (ITK-15)

Omeempsi. 3.1. MOXHO.

3.2. Henp3s.

3.3. MoxHO, HO HE JJI BCEX MPOIIECCOB.

4. TlouemMy Takue CHCTEMbI, KAK PAaCTBOPBI, OTHOCATCH K OJHOPOAHBIM CHCTEMaM, a MpPH
UX pa3/ieleHHH HA PACTBOPHUTE/Ib H PACTBOPEHHOE BELECTBO YACTO MCNOJIb3YIOT MPU3HAK
pa3jiejieHusi Ha NOJYNPOHULIAeMbIX MeMOpaHaxX, KOTOpPbI MO cBOell CyTH SIBJsieTCS
NPHU3HAKOM pa3JejeHusi HeoqHOPoaHbIX cucTeM (ITK-4)

Omeemwi. 4.1. IloroMy YTO B pacTBOpax TpaHHMIBI pasjiefla PaCTBOPEHHOTO BEINECTBA U
pacTBOpPUTENS HENb3s YBUJETh AK€ B CAMbli CHIIbHBIA ONTHYECKUH MUKPOCKOII.

4.2. Tlotomy 4TO 31€Ch pa3/ieleHHe BO3MOXKHO U IO TaKOMY INPHU3HAKY pa3feleHus, Kak
BBINTapUBAHNE, KOTOPBIA OTHOCUTCS K OJTHOPOJIHBIM CHCTEMaM.

4.3. Iloromy 4TO MO BCEM APYIMM IpPHU3HAKaM pPacTBOPbI MPUHATO OTHOCUTH K OJHOPOAHBIM
cHCTEMaM.

Kpurepuu onennBanus:
OneHka «OTJIIMYHOY, €CIIU IPaBUIIbHBIE OTBETHI cocTaBistoT 100 - 85%

OrneHka «XopoIoy, €CIIN MPaBHIbHBIE OTBETHI cOCTaBIAIOT 84 — 70 %
O1eHKa «yA0BJIETBOPUTEIHHOY, €CIIH MPABHIIBHBIE OTBETHI COCTABISIOT 69 — 50 %
OlieHKa «HEYAOBJIETBOPUTEIHLHOY, €CIIH MPABUIILHBIE OTBETHI COCTABIAIOT 49 % 1 MeHee.



S. Meroanyeckue MaTepuaJbl, ONpeaes e Npoueaypbl OleHMBAHUSA
KOMIIETCHIIUH

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

1. | TecroBsle 3a1anus ABIISIIOTCS MpocTeiieil GpopMa KOHTpOIIs, HalpaBiIeHHAs Ha
IPOBEPKY  BIAJEHUs  TEPMHUHOJIOIMYECKHM  allaparoM,
COBPEMEHHBIMH  MH()OPMAIIMOHHBIMU  TEXHOJOTMSIMU U
KOHKPETHBIMU 3HAHUAMH B 00JacTH (yHAAMEHTAJIBHBIX U
NPUKIAJHBIX JUCHUIUIMH. TecT COCTOMT W3 HEOONBIIOro
KOJIMYECTBA D3JIEMEHTAPHBIX 3aJa4; MOXKET IPEOCTaBIAThH
BO3MO>XHOCTh BbIOOpa U3 MEpPEYHsI OTBETOB; 3aHUMAET YaCTh
yuebHoro 3asstus (10-30 MMHYT); NpaBUIbHBIE PELICHUS
pa3buparoTcs Ha TOM e MJIM CIEAYIOIeM 3aHSATHM; 4acToTa
TECTUPOBAHUS OIPEeIAeTCs PernoiaBaTeseM

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

Jlanueie  (GOpMBI KOHTPOJISL OCYIIECTBIISIIOTCS C MPUBJICUCHHEM Pa3HOOOpPA3HBIX
TEXHUYECKUX CPEACTB. TEXHMUYECKHE CpPEeICTBA KOHTPOJISA MOTYT COAEP’KATh: MPOrPAMMBI
KOMITbIOTEPHOI'0 TECTUPOBAHUS, YUeOHBIE 3a/1a4H, KOMIJICKCHBIE CUTYallMOHHBIE 3aaHHUS.

B mnoHATHE TEXHMYECKHX CPEJICTB KOHTPOJS MOXET BXOAWTH O0OpyIOBaHHE,
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 CPEICTB UMEET psJl HEAOCTATKOB, T.K.
HE TIO3BOJISIET OTCJIEAUTh WHAMBUAYAIbHBIE CIIOCOOHOCTM U KpPEaTHUBHBIM IMOTEHIIMAT
oOyudaromierocs. B 3ToM OH ycTymaeT MHUCbMEHHOMY U YCTHOMY KOHTpoiio. Kak mokasbiBaeT
OTIBIT HEKOTOPBIX BY30B - TEXHHUECKHE CPEACTBA KOHTPOIISA JIOJDKHBI COMPOBOXKAATHCS YCTHOM
Oeceion ¢ perno/1aBaTesieM.

Nudopmanuonnsie cuctembl u TexHonoruu (MC) olleHMBaHUsA KayecTBa Y4eOHBIX
JTOCTHKEHUH  OOYYalOMMXCS  SIBISIFOTCS  BaXKHBIM ~ CEIMEHTOM  MH(OPMAIIMOHHBIX
00pa30BaTeNbHbIX CHUCTEM, KOTOpBIE IMOIY4alOT Bce OOJbIIee pacHpOCTpaHEHUE B By3ax IpHU
COBEPIIICHCTBOBAaHUU (MHPOpMATHU3AIIMK) O00pa30BaTENbHBIX TeXHONOTUH. [IporpaMMHBIN
WHCTpYMEHTapuil (000JI0YKAa) TaKWX CHUCTEM B PEKHUME OICHHBAHUS W KOHTPOJSI OOBIYHO
BKJTFOYAET: AJICKTPOHHBIE OOYYAIOIINE TECTHI, AJICKTPOHHBIC aTTECTYIOIMMUE TECTHI, dJICKTPOHHBINA
MPaKTUKYM U JIp.



DneKTpOHHBbIE 00yYaolue U aTTECTYIOIINE TECThl ABIAIOTCS d()PEKTUBHBIM CPEICTBOM
KOHTPOJISI pE3yJIbTaTOB 00Pa30BaHUs HA YPOBHE 3HAHHIA U TOHUMAaHUSI.

PexxiM  oOydaromiero, Tak Ha3bIBAEMOIO pEMETHIHOHHOIO, TECTUPOBAHUS CIYXKHT,
MNpeKAC BCCro, IJid HU3Yy4YCHHA MATCPpUATIOB IAUCHUIINIMHBI WM IOJATOTOBKE 06yqa10mer0051 K
aTTEeCTYIOIEMY TECTHPOBAHHUIO, OH MO3BOJISET 00y4alomeMycs JIydllle OLEHUTh YPOBEHb CBOUX
3HaHUH M OIpPENeNINTh, KAaKHe BOMPOCHI HYXJAIOTCS B JOMOJHUTENHHONH mpopaborke. B
oOyyaromeM pexuMe 0coboe BHMMAaHHUE JOJDKHO OBITh yeneHo (HOPMUPOBAHHIO JUAIIOTA
HOJIB30BATENsl C CHUCTEMO, IyTeM 3aJaHus BapUaHTOB PEAKIUU CUCTEMbl Ha Pa3IMYHbIC
JeUCTBUsI 00y4aloIIerocss Ipy MPOXOXKICHUH TecTa. B pesynbrare oOecneynBaeTcsi BBICOKAs
CTEICHb HWHTEPAKTUBHOCTH OJJICKTPOHHBIX YYEOHBIX MATEpPHANOB, IPHU KOTOPOW cHCTeMa
IPEIOCTABISCT O0y4YaoueMycsi BO3MOXXHOCTH aKTHBHOTO B3aHMOJICHCTBUSL C MOJIYJIEM,
peau3ysi 00ydJaroUMil TUajor ¢ LEeNbI0 BhIPAOOTKU Y HEro HauOoJee MOJHOrO U aJeKBaTHOIO
3HAHUS CYIIHOCTH M3y4aeMOoro MaTepuaa

ATTecTyrolee TECTUPOBAaHME 3HAHUM OO0yYaroIMXCs MpeJHa3HAYeHO i KOHTPOJIS
YPOBHsI 3HaHUM U ITO3BOJISIET AaBTOMAaTU3UPOBATh MPOLECC TEKYIIEr0 KOHTPOJIA yCIIEBAEMOCTH, a
TaKKe MPOMEXYTOYHOU aTTECTALUH.
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