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1. HEJHU OCBOEHMSA JUCIIUITJIMHbI

Lenvio oceoenus oucyunaunvl “lIpoyeccol u annapamol nuwesvIX NPOU3800cma”
ABIAEMCSL 0CB0EHUE 0OVUAIOWUMUCS MEOPEMUUECKUX OCHO8 NPOYECCO8, COBEPULAIOWUXCS 8
NUWEBbIX NPOU3BOOCIBAX.

3aoauu kypca:

® M3y4EeHHE TEOPUH OCHOBHBIX MPOIECCOB MUIIEBBIX MPOU3BOACTB U IBMKYIIHUX CHJI, IO
JCHCTBUEM KOTOPBIX OHH ITPOTEKAOT;

e M3yYeHHE METO/IOB pacueTa anrapaToB U MaIlIMH MHIIEBIX MPOU3BOICTB;

® O3HAKOMJICHHUEC C yCTpOfICTBOM " NPpUHOUIIOM I[CﬁCTBPISI PA3JIMYHBIX TPOMBIIIJIICHHBIX
arraparToB, B KOTOPBIX OCYHICCTBIAIOTCA TCXHOJIOTHYCCKUEC ITPOLCCChI MUIICBLIX IIPOU3BOJACTB,

® I3Yy4CHUC 3aKOHOMCPHOCTH MacTabHOro nepexona oT J'Ia60paTOpHI)IX IIponeccoB U
arrapaTroB K IPOMBIIIIJICHHBIM.



2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIl BO

2.1. MucummumHa «IIporieccsl u anmapaThl MUIIEBBIX MPOU3BOICTBY OTHOCUTCS K
JTUCIUTUTMHAM BapuaTuBHOU yacTu bioka 1 «Jluciurumael (MOysun)» 00pa3oBaTeaIbHOM
MPOrpaMMbl U UMEET TECHYIO CBSI3b C APYTUMH JTUCHUTUTMHAMM.

2.2. B Tabnuine mpuBeIEHbI TNPEINISCTBYIONIME W IOCICAYIOINE JTUCHUTLINHBI,
HamnpaBlieHHbIC HAa (OPMUPOBAHWE KOMIICTCHIIMN AWCIUILIMHBI B COOTBETCTBHHM C MaTpHIICH

koMmnerennui OI1.

IIpeamecTByomue U NocjJeAyOUHe JTUCHUIIIMHBI,
HanpaBJieHHble Ha (OpMUPOBaHHe KOMIETeH Mt

/ [IpenmectByronmme qUCHUIIITUHBL
/o

[Tocnenyromume TUCUUTLITAHBI

duznka
XuMus
MexaHuka )XKUIKOCTH U raza

TexHonornueckoe 000pya0BaHNE
IPEINPUITHI 00IIECTBEHHOTO
TUTAHHS

TexHoMOrny NUIIEBBIX MPOU3BOJICTB
TexHonornueckoe 000pya0BaHNE
Pacyer 1 KOHCTpyHpOBaHUE MAIIUH U
anmapaToB MHIIEBLIX TPOU3BOJICTB
XonoaunsHOE 000PYIOBaHHE
TexHonorus npou3BOJACTBA
XJ1€000yIOUHBIX U3ICTHA
TexHonornueckoe 000pya0BaHNE
MaJIbIX MPEANPUATHI MUIIEBBIX
IIPOM3BOJICTB

Texnonorus u 06opynoBaHue
MIPOU3BOJICTBA MSCHBIX
noiy¢habpuKaToB

TexHonorus u 060py1I0BaHNE
MPOU3BOJICTBA MSICHBIX KOHCEPBOB
DKcIlyaTallMOHHAasl MpaKTUKa
KoHTpop kaduecTBa U UCTIBITAHHHA
MPOYKIIUH, paboT, yCIyr




3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

[InanupyemMble pe3ynbTaThl OCBOCHUS oOpa3oBarenbHOM mporpammel (OIT) —
KOMIIETEHIIUM OOyYarouuxcsi OMpenessioTcss TpeOOoBaHUSIMU CTaHAapTa II0
HaIpaBJICHUIO MOJATOTOBKHU (CIENHUATBHOCTH) U (HOPMHUPYIOTCS B COOTBETCTBUU C

Martpuieid komnereHuuit OI1

Ne Homep/ HaumeHnoBanue B pe3yabTare n3yyeHus JMCHUTIMHbI
/i HHJeKC KOMIIeTeHIIUH o0yuarommecst 10J1KHbI:
KOMIIeTEHLM U (nJIn ee 4acTH)
1 2 3 4
IK-3 CnocoGen obecrieunBaTh IIK 3.1. JlemoHCTpUpYET 3HaHUS O
1 HPOBEICHHE HIepeI0BOMY OIBITY IUIAHUPOBAHUS U
TEXHOJIOTHYECKHX IPOBEICHUS TEXHHUYECKOTO O0CITYKUBAHHMSI
HPOLIECCOB, FKCIUTYaTallMIO U | M PEMOHTA MaIlliH U 000py10BaHUs
texamdeckoe oocmyxuBanue | IIK 3.2. ObecrnieunBaet
MalIuH 1 000py/I0BaHuUs B npodecCuOHATbHYIO 3KCILTyaTaluIo
COOTBETCTBUH C MAIluH U TEXHOJIOTHYECKOTO
PErIaMeHTOM IIPOU3BOACTBA | 00OPYIOBaHUS
IIK 3.3. OO00CHOBBIBAaET paiiOHAILHBIN
COCTaB U NOTPEOHOCTh B TEXHUYECKHUX
CpeAcTBax Ui BHIIIOJIHEHUS paboT 1o
TEXHUYECKOMY 00CITyKUBAaHUIO
IIK 3.4. CnocoGeH opranu3oBath padoTy
10 TEXHUYECKOMY 00CITyKUBAHUIO U
PEMOHTY TEXHOJIOTUYECKOTO
000pyJI0BaHUSI B COOTBETCTBUU C
periIaMeHTOM IPOHU3BOJICTBA
IK-5 Cnioco6eH 000CHOBBIBATE IIK 5.1. 3HaeT OCHOBHBIE METOIUKH
2 BBIOOpP TEXHUUECKUX BBIOOpA TEXHUYECKHUX PELICHUH pu
pELIeHui ¥ CPECTB NpU pa3paboTKe 1 COBEPIIEHCTBOBAHUU
pazpaboTke 1 TEXHOJIOTHIECKUX MTPOIECCOB
COBEPILIEHCTBOBAHNUH IIK 5.2. BpInonHseT HaACTPOUKY
TEXHOJIOTHYECKHX 000pyI0BaHUS ISl KOHTPOJIS Ka4ecTBa
HPOLIECCOB B LEJAX BBIITYCKaeMOM MPOAYKLIUU
TIOBBIIIEHHS HAJIEKHOCTH IIK 5.3. ObocHoBBIBaeT BEIOOP
MalIiH 1 000py/I0BaHuUs, TEXHUYECKUX PEIIEHUH M CPeNCTB JUIs
KaueCTBa BBITyCKaEMOM TTOBBIIICHUS HAJIS)KHOCTH
POAYKLIUH TEXHOJIOTUYECKUX MAIIUH 1 000pyI0BaHHUs




I1K-6

CriocoOeH BbIOMpaTh
OCHOBHBIE U
BCIIOMOTaTelIbHbIE
MaTepUabl, CrIocOObI
peanm3anuii
TEXHOJIOTHIECKIX
MPOLIECCOB, MPUMEHSTH
MPOTPECCUBHBIC METOIBI
AKCIUTyaTallUuH
TEXHOJIOTHYECKOTO
000pyI0BaHHUS ITPU
W3TOTOBJICHUU
TEXHOJIOTHYECKUX MAIIH

IIK 6.1. 3HaeT OCHOBHBIE XapaKTEPUCTUKHU
U CBOMCTBA COBPEMEHHBIX
9KCILTyaTallMOHHBIX U KOHCTPYKIIMOHHBIX
MaTepuaioB NPUMEHSIEMBbIX MPU
U3TOTOBJICHUH TEXHOJIOTHYECKUX MAIllUH U
obopymoBaHus

IIK 6.2. YMeeT ocymecTBIsATh 000D
OCHOBHBIX U BCIIOMOTATEIbHbIX
MaTepuasoB MPHU MPOSKTUPOBAHUHU
TEXHOJOTHYECKHUX MAIIIUH U 000pyIOBaHUS
IIK 6.3. Biazneet nporpeccuBHbIMU
METOAaMH KCIUTyaTaluu
TEXHOJOTHYECKOro 000py10BaHuUs

IIK 6.4. CriocobeH miaHupoBaTh
MEPONPUSITHS [10 MATEPUAITBLHOMY
00€eCIIeYeHHIO MPOoIecca TEXHUUECKOTO
00CITyKMBaHUS M PEMOHTA




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBbI
4.1. OFbEM JUCHUIJIMHBI U BUJbl YYUEBHOMN PABOTHI

Ounas popma obyuenus

Cemectpsl
Bua yueOHoii padoThl Bcero yacos Ne § Ne 6
4yacos 4yacos
1 2 3 4

AyauTOpHBIE 3aHATHSI (BCET0) 120 72 48
B ToMm unce: - - -
Jlexmmu (J1) 52 36 16
Jlaboparopusie padboTs (JIP) 68 36 32
BHeaynuTopHasi KOHTaKTHas padoTa 4 2 2
B TOM uncne nHAUBUIYaNIbHBIE TPYNIIOBHIE 4 2 2
KOHCYJIbTalluUn
CamocrosiTesibHas padora 65 34 31
ooyuawierocsi(CPO) (Bcero)
PaboTa ¢ KHHKHBIMH HCTOYHUKAMH 24 12 12
PaboTa ¢ 37eKTpOHHBIMH HCTOYHUKAMHU 21 12 9
[TonroroBka K TECTUPOBAHUIO 20 10 10
IIpomexyTouHas sKk3ameH (D) 63 9 (36) 9 (27)
arrectauus (BKJIOYast
CPO) [Tpuem 3k3., gac. 1 0,5 0,5

Koncynprarus, 4 2 2

qac.

CPO, ugac. 58 33,5 24,5
HUTOTI'O: O6man 4acoB 252 144 108
TPYA0EMKOCTh

3a4. efl. 7 4 3




Oyno-3a0unas opma obyuenus

CemecTpsl
Buj yueOHoii padoThl Bcero yacos Ne § Ne 6
4yacosB 4yacosB
1 2 3 4

AyauTOpPHBIE 3aHATHSI (BCET0) 96 48 48
B tom uucie: - - -
Jlexmmm (JI) 32 16 16
JlaGopaTtopusie padoTs (JIP) 68 32 32
BHeaynuTopHasi KOHTaKTHas padoTa 4 2 2
B ToM unciie MHAUBUYalbHbIE TPYIIIIOBbIE 4 2 2
KOHCYJIbTallun
CamocrosiTesibHAas pa6oTa 100 69 31
odyuawierocsi(CPO) (Bcero)
PabGorta ¢ KH>KHBIMH UCTOYHUKAMU 38 26 12
Pabora ¢ 351eKTpOHHBIMU UCTOUHUKAMHU 35 26 9
[ToaroroBka K TECTHPOBAHUIO 27 17 10
IIpomexyTouHas sK3ameH () 63 9 (27) 9 (27)
arrecranus (BKJI04asi
CPO) [Ipuem 3k3., yac. 1 0,5 0,5

Koncynbranus, 4 2 2

Jac.

CPO, uac. 49 24,5 24,5
HUTOI'O: O6mas 4acoB 252 144 108
TPYA0EMKOCTH

3a4. efl. 7 4 3
3aounasn ¢hopma 0byuenus

B CemecTpsl
Buna yueoHoii padoThl cero Ne 7 Ne 8
4yacoB
4yacosB 4acoB
1 2 3 4

AyauTOpHBIE 3aHATHS (BCEro) 28 14 14
B ToMm unce: - - -




Jlexuuu (JI) 12 4 6
JlaGopaTtopusie padoTs (JIP) 16 6 8
BHeayauTopHasi KOHTAKTHasA 2 1 1
padora
B Tom uncne nHAMBUyanbHBIE 2 1 1
TpynIioBbI€ KOHCYJIbTallU
CamocrosiTeibHas paGora 207 124 84
odyuaromerocsi(CPO) (Bcero)
Tloocomoska kKoHmMpoOALHOU 20 14 6
pabomul
Paboma ¢ knuscnvimu 78 47 32
UCTOYHUKAMU
Paboma snekmponnvimu 77 47 30
UCTOYHUKAMU
Iloocomoska k mecmuposanuro 32 16 16
ITpomexxyTounas 9K3aMeH 18 2 (9) 209
arrecTanms D)
(Bxuouasi CPO) [Tpuem 1 0,5 0,5

9K3., Yac.

CPO, uac. 17 8,5 8,5
HUTOI'O: O6mas 4acoB 252 144 108
TPYA0E€MKOCTh 3a4. efl. 7 4 3

4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pa3nennbl TUCHUIIUHBI, BUJbI Y4eOHO /1esITeJIbHOCTH U (POPMBI KOHTPOJIS

Ounas ¢hopma obyyenus

Buabl yuyeoHoii
JeATEJbHOCTH, BKJIKOYAS
CaAMOCTOSITEJILHYI0O PaboTy ®DopmbI
Ne Ne
HaumenoBanue pasjaesia o0y4arommuxcst TEeKYyLIero
n/ | cemec
JUCIUININHBI KOHTPOJIs
I Tpa (B yacax)
ycneB-TH
CP | Bce
J | JIP | 13
(0] ro
1 2 3 4 5 6 7 8 9
1 5 Paznen 1. TeopeTndeckue OCHOBHI | 8 12 - 10 |30 | Texymmit
HayKH O TIpoIleccax M ammapaTrax TECTOBDII
MUIIEBBIX MPOU3BOJICTB
KOHTPOJIb
2 5 Paznen 2. 'mapomexannyeckue 16 |10 - 12 |38 | Tekymmii
IpOHECChI TEeCTOBBIN
KOHTPOJIb




3 5 Pasznen 3. 12 |14 - 12 |38 | Texkymuii
TemmooOMeHHBIE TIPOIECCHI TEeCTOBBI
KOHTPOJIb
4 5 BreaynuropHas KOHTaKTHas 2 NuauBunyan
paborta bHBIC U
TPYMIOBBIE
KOHCYJIbTAI!
"
5 5 [IpomexyTouHas aTTecTanus 36 | Dx3ameH
Hroro 3a 5 cemectp 36 |36 - 34 144
6 6 Pasgen 4. MaccoOMeHHBIE 12 |18 - 8 38 | Texymuii
HpoLeCChl TECTOBBII
KOHTPOJIb
7 6 Pa3nen 5.buomexannyeckue 2 4 - 8 14 | Texymuit
MPONECChI TECTOBBIN
KOHTPOJIb
8 6 Pasnen 6. Mexanuueckue 2 10 - 15 |27 | Texymuii
HponecChl TECTOBBII
KOHTPOJIb
9 6 Bueayauropnas KOHTaKTHas 2 | UnguBumyan
pabora bHBIC U
TpyMIOBHIE
KOHCYJIbTaI!
u
10 6 IIpoMexyTouHas aTTecTalus 27 | Dx3ameH
Hroro 3a 6 cemecTp 16 |32 - 31 |108
UTOro 52 |68 - 65 |252
Ouno-3a0unas popma obyuenus
Buab1 yuyeonoii
AesTeJIbHOCTH, BKJIIOYAs
CaMOCTOSITEILHYI0O PadoTy ®opMbI
Ne Ne
HaumeHoBaHue pa3jaesia 00y4a0IMXCs TeKylIero
n/ | cemec
AUCHUTLTAHBI KOHTPOJIs
n Tpa (B yacax)
ycneB-TH
a |ap|ms| ¥ | P
O | ro
1 2 3 4 5 6 7 8 9




11 5 Pasznen 1. TeopeTudeckue OCHOBHI | 4 10 20 |30 | Tekymmmii
HAayKH O TIpoIleccax W ammaparax TeCTOBLII
MTUIIEBBIX TPOU3BOJICTB
KOHTPOJITh
12 5 Paznen 2. 'mppomexannyueckue 6 10 24 | 38 | Texymwuii
HPOLECChI TECTOBBII
KOHTPOJTb
13 5 Pasgen 3. 6 12 25 |38 | Texymmuii
TerooOMeHHBIE TPOIIECCHI TeCTOBBIH
KOHTPOJITh
14 5 BueaynutopHas KOHTaKTHas 2 NunuBuayan
pabora bHBIC U
IpYIIOBBIE
KOHCYJIbTaIlH
"
15 5 [IpomexyTouHas aTTecTalus 27 | Dx3ameH
HToro 3a 5 cemecTp 16 |32 69 |144
16 6 Pasgen 4. MaccoOMeHHBIE 12 |18 8 38 | Texymuii
HIPOLECChI TECTOBBII
KOHTPOJITb
17 6 Pa3nen 5.buomexannyeckue 2 4 8 14 | Texymuit
NPpOneCChl TECTOBBII
KOHTPOJTb
18 6 Pa3znen 6. Mexanuueckue 2 10 15 |27 | Texymmii
HIPONECChI TECTOBBII
KOHTPOJIb
19 6 BreaynuropHas KOHTaKTHast 2 | UaguBumyan
pabota BHBIE U
TpYIIOBBIE
KOHCYJIbTaIlH
"
20 6 IIpoMexyTouHas aTTecTalus 27 | Dx3ameH
Htoro 3a 6 cemecTp 16 |32 31 |108
UTOroO 32 |64 100 |252




3aounasn hopma obyuenus

Buabl yuyeoHoii

ACATEJIBbHOCTH, BKJIIOYas

CaMOCTOSITEJIbHYIO PadoTy ®opmbl
Ne Ne
HaumeHoBaHue pasjaesa 00y4aromuxcst TeKYIIero
n/ | cemec
AUCHUILIUHBI KOHTPOJIs
I Tpa (B yacax)
ycneB-TH
1 | m3 CP | Bce
O | ro
1 2 3 5 6 7 8 9
21 7 Pasznen 1. TeopeTudeckue OCHOBBI 2 - 43 |47 | Texymmii
HayKH O Tpoleccax M amnmnaparax TeCTOBLII
MUIIEBBIX IPOU3BOJICTB
KOHTPOJIb
22 7 Paznen 2. 'mnpomexanuyeckue 2 - 43 |45 | Tekymmii
HponecChl TECTOBBII
KOHTPOJIb
23 7 Paspmen 3. 2 - 38 |42 | Texymmii
TernnooOMeHHBIE TPOLIECCHI TeCTOBBIIA
KOHTPOJIb
24 7 BueaynutopHas KOHTaKTHas 1 WunuBuayan
pabora BHBIC U
TPYMIIOBEIE
KOHCYJIbTAIT!
u
25 7 [IpomexyTouHas aTTecTanus 9 KonTponbHas
pabota
DK3aMeH
HToro 3a 7 cemectp 6 - 124 |144
26 8 Paznen 4. MaccoOMeHHBIE 4 - 30 |35 | Tekymmii
NPOIECChl TECTOBBIN
KOHTPOJIb
27 8 Pa3znen 5.bunomexannyeckue 2 - 28 | 32 | Texkymwmii
HpoLeCcChl TECTOBBII
KOHTPOJIb
28 8 Paznen 6. Mexanuueckue 2 - 26 | 30 | Texkymmii
IPONECChI TECTOBBIN
KOHTPOJIb
29 8 Breaynuropnas KOHTaKTHAs 1 | UanuBuIyan
paborta bHBIC U
TPYTIIOBBIE
KOHCYJIbTaIT!
u




30 8 [Ipomexxyrounas arrecranus 27 | KonTponbHast
pabota
DK3aMeH
Hroro 3a 8 cemectp 6 8 - 84 108
UTOTO 10 |14 - 1208 |252
4.2.2. JIeKIIHOHHBIH KypcC
Ne | HammenoBanmue HaumeHoBaHue Conep:xaHue JeKIIUN Bcero yacos
n/ pa3aena TeMBI JeKINHU
n AUCHMUILINHBI
1 2 3 4 ) 6 7
Cemectp 5 (7) 0P0 |03 |30
0)
1. | Pazgen 1. Tema 1. Conepxanue u 3aj1a4u 4 2 2
Teoperuueckue | Kimaccudukanus kypca «IIpoueccel u
OCHOBBI HAYKHU 0 | IIPOLIECCOB U anmnaparsl MULIEBbIX
npoieccax u anmapaToB MIPOU3BOJICTBY.
anmaparax MULIEBBIX Bo3HukHOBeHME U
NMUIIEBBIX MIPOU3BOICTB pa3BUTHE HAYKH O
NPON3BOJACTB Ipolieccax U ammaparax.
Knaccudukanus
OCHOBHBIX ITPOLIECCOB
MUILIEBON TEXHOJIOTUH.
OcHOBHBIE CBOICTBA
MUIIEBBIX MPOAYKTOB U
CBIPbSL.
Tema 2. OcHOBHbIE | 3aKOHBI COXpPaHEHUS U 2
3aKOHBI TETJIOBBIX | MIEPEHOCA MACChl U
1 MaccooOMeHHbIX | aHepruu. [Ipunnun Jle-
IIPOLIECCOB [Hatenwe. [IpaBuio ¢a3z
I'unica. [Tpunaiun
JIBIKYIINE CHUIIBI.
Tema 3. Metopsl OO01Ire MPUHIIHITBI 2 2
HCCJIEI0BAHMS, pacyera MallllH U
pacyera u anmnaparoB MMHIIEBBIX
MIPOEKTUPOBAHUS MIPOU3BOJICTB.
IIPOLIECCOB U TpeboBanus,
anmapaToB MpEeAbSIBISEMBIE K
MalliiHaM U amnmnaparam,
1 OIIEHKA UX TEXHUKO-
AKOHOMHUYECKOU
3¢ (HEeKTHBHOCTH.
OcHOBHBIE
KOHCTPYKIIMOHHBIE
MaTepuaibl ¥ UX BHIOOD.
Ornpenenenre OCHOBHBIX
pa3MepoB anmapaTos.
MoaenupoBanne




moa00u1e MPOIIECCOB
MUIIEBOM TEXHOJIOTHH.

Pazpea 2.
I'mapomexanunue
CKHe Mpolecchl

Tema 4.
Paznenenne
HEOHOPOTHBIX
CHCTEM

Knaccudukamms
HEOJIHOPOJHBIX CHCTEM.
MeTtoapl pa3aeineHus.
MarepuanbHblii Oananc
MIPOIIECCOB pa3ICICHUSI.
Kuneruka paznenenus
HEOHOPOJHBIX CHCTEM.

Tewma 5.
OrtcranBanue u
OCaXKIEHUE

OTcTanBaHue Mo
NEUCTBUEM
IPaBUTAIMOHHOTO MOJIS.
OcaxxaeHue momq
BO3JCHCTBUEM
HEHTPOOEIKHOMN CHITBI.
O6opynoBanwust s
OTCTauBaHUs U
OCaXKJICHUS.

Tema 6.
OUIbTpOBAHUE

Oo6mue cBeneHus. Bussr
(UIBTPOBAHUS.
JBrkymas cuiia u
CKOPOCThH TpoIiecca.
ObopynoBanue Is
¢dbunsTpoBanus. Pacuér
($UIbTPOBAILHOTO
000pyI0BaHUsI.

Tema 7.
Paznenenune
ra30BBIX
HEOTHOPOIHBIX
CHUCTEM

OOmue cBeeHusI.
['paBuTanimoHHas
ouncTKa ra3oB. Ouncrka
ra30B IO/ ICHCTBHEM
WHEPIIMOHHBIX H
[EHTPOOEIKHBIX CHIL
@ubTpOBaHKE ra30B
gyepes MOPUCThIC
neperoposiku. Moxkpast
ounctka. OcaxxaeHue
MOJI TIEUCTBUEM
AIIEKTPUYECKOTO TOJIS

Tema 8.

IlceBmoocoxknenne

OOmre cBeIcHUS.
duznyeckre OCHOBbI
MICEBIOOCOXKICHUS 1
pacueTHbIe (HOPMYIIHI.
Arnmaparsl ¢
TMICEBI00KIKCHHBIM
CITIOCM.

Tema 9.

IlepememmBanue

OOu1ue cBeeHusl.
ITepememmBanue
KUJKHUX Cpel.
ITepememmBanue
MJIACTUYHBIX Macc.
[TepememmBanue
CBHIIyYUX MaTepUAJIOB.




Tema 10.
OO0partHbIif ocMOC U
yIbTpapUIbTPAII

OO011Me CBEIECHNS.
TeopeTnyeckrue OCHOBBI
paszzenenus oOpaTHBIM
OCMOCOM U
yIbTpapuIbTpaIuei.
YcrpoicTBo

MeMOpaHHBIX anmnaparoB.

Pacuer anmaparos
IPOTOYHOT'O TUIIA.

Pasznea 3.
Temoo0MeHHbIC
npouecchl

Tema 11.
Temmonepenaya

OO011ue cBeeHus.
TennonpoBOAHOCTD.
TeruoBoe u3nyyeHue.
KoHBeKTHBHEIN
TEILJI000MCH.
TennooOmeH npu
W3MEHEHUHU arperaTHoro
COCTOSIHUS
ternonocureneii. CBia3b
kod(durmenra
TEIJIOTIepeIauu C
koapurmenTamu
TEIUIOOTJAYH.
JBrxyias cuna
TEIJI000MEHHBIX
IIPOIIECCOB.

Tema 12.
Harpesanmue,
OXJIAKJICHUE u
KOHJICHCALIHSI.

Harpesanue. lcnapenue.

Koupgencarus.
OxJaxxaeHue 1o
OOBIKHOBEHHBIX
TEeMIIepaTyp.
OxnaxxaeHue o
TEMIIEPATYp HUKE
TeMIePaTypbl
OKPYXAaIOIIEH CPeabl.
YerpoiceTBo
TEIJI000MEHHOMI
anmnapaTtypsl.

Tema 13.
BeimapuBanue

OOu1ue cBeeHus.
®usnko-xuM. OCHOBBI
BbInapuBaHus. CriocoOsl
BbINTAPHBAHUS.

HUTOI'O uacos B 5 (7) cemectpe:

36

16

Cemectp 6 (8)

4.

Pasnea 4.
MaccooO0MeHHbIe
npouecchI

Tema 14. OcHOBBI
Macconepenayu.
AOGcopOmmst u
azicopOous

Kunernka
Macconepeaayu.
MatepuanbHbiii 6aaHc
MacCOOOMEHHBIX
npoueccoB. OCHOBHBIE
3aKOHBI MACCOMNEPEIAUN.
duzndyecKkrue OCHOBBI

abcopOIuu 1 aIcopOIHH.




[IpuHIMnIManbHbIE
CXeMBbI abcopOIu 1
azcopoIuu.
Koncrpykuun
abcopOepoB u
azcopOepoB.

Tema 15.
IIeperonka u
peKTUdUKAIHS

N3yuenue npornecca
neperoHku. Mzydyenue
KOHCTPYKIIMH U
UCTIBITAHUE PEKTH(HKA-
MOHHOMN KOJIOHHBI.
Hccnenosanue
nporecca
peKTudUKaIIu
STUIJIOBOTO CIIUPTA.

Tema 16.
DKCTpakius B
CHCTEME JKUJIKOCTh
— KUJIKOCTb.

PaBHOBecue B cucreme
JKUKOCTb — )KUJIKOCTb.
Macconepenayda npu
sKcTpakiuu. Cxemsl U
pacyer mpoueccoB B
SKCTPAKIIIH.
Koncrpyknun
SKCTPAKTOPOB.

Tewma 17.
DKCTpakuus B
CUCTEeMe TBEepAOe
TEJO — KUIKOCTD.

CraTtuka ¥ KHHETHKA
BBIIIIeTaunBadus. Pacuer
AKCTPaKIIMOHHBIX
anrmaparoB. Y CTPOHCTBO
AKCTPaKIIMOHHBIX
anrmaparoB JJis
BBIIIICTIAYNBAHMUS.

Tema 18. Cymika

Cratuka cymku. ®opmbl
CBSI3M BJIary C
MarepuasioM. Kunernka
CyLIKU. MaTepuanbHbIi
U TEIUIOBOM OaslaHC
CyIIWIKU. BapuaHTel
CYIIMJIBHBIX IPOLECCOB.
KOHCTpyKIIMN CYNIMIIOK.

Tema 19.
Kpucramnmmzanus

Kuneruka n ycrnosus
KpUCTAJIIIN3AL1H.
MeTtonanl
KpUCTAJIIIN3ALMH.
MarepuaibHbIi U
TEIUIOBOM OaaHCh
KPUCTaJUIM3ALUN.
YcrpoiicTBo
KPHUCTAJUIN3aTOPOB.

Pa3gea 5.
Buoxumuueckue
MPOoLecchl

Tema
20.buoxumMuyecku
€ MPOIIeCChI

Kuneruka
(bepMeHTaTUBHBIX
MIPOILIECCOB.
MaccooOMeHHBIX
MIPOIIECCOB




HUCCICIOBAaHUA U
MOACIIMPOBAHUSA

IPOLECCOB U alIapaTroB
IMUIICBBIX ITPONU3BOACTB

MCCIIE0BAHUS
(bUBUIECKUX
npoueccos. Kpurepun
noaoOus puznyecKkux
mpoueccos. TeopeMsl
og00usL.
MonenupoBanue
MPOLECCOB MUIIEBOM
TEXHOJIOTHH.

dbepMeHTaInH.
Anmnaparypa st
MIPOBEJICHUS MPOLIECCOB
dbepMeHTaINN.
6. | Pa3mex 6. Tema 21. OO1ue cBeaeHHS. 2 2 2
Mexanuueckue N3menpuenne u PU3NYECKUE OCHOBBI
npoiecchbl KJ1accupuKanus HU3MENTbYCHHS.
TBEPABIX KoucTpykiuu paboTht
MaTepuasoB OCHOBHBIX THIIOB
IIpeccoBanue U3YyYalolluX MalIuHY.
Knaccudukamms
3EpHUCTHIX MaTEPHAJIOB.
OO011Me CBEIECHHUS.
O0e3BOKUBAHUE U
OpUKETUPOBaHHUE.
I'panynupoBanue u
dbopmoBaHUeE.
ObopynoBanue Is
nepepaboTKU MPOIYKTOB
MIPECCOBAHUEM.
HUTOI'O uacos B 6 (8) cemecTtpe: 16 16 6
4.2.3. JIabopaTOpHbIil MPAKTUKYM
Ne | HammeHnoBaHue HaumeHnoBanue Conep:kanue Bcero uacoB
n/ pa3aena JadopaTopHoit JabopaTopHoii
n JUCHUILINHBI padoTbI padoThbI
1 2 3 4 5 6 7
Cemectp 5 (7) (01010 83(1) 3®0
1. | Pa3nen 1. Omnpenenenne Omnpenenenue 4 2 2
TeopeTnyeckne | OCHOBHBIX CBOMCTB MJIOTHOCTH,
OCHOBBI HAYKHM | TIMIIEBBIX MMPOAYKTOB U | OTHOCHUTEILHON
0 mpoueccax ¥ | ChIpbs MJIOTHOCTH, HACHITTHOU
annmaparax TUIOTHOCTH
NHIIEBbIX MPOJTYKTOB.
MPOU3BO/CTB
N3ydenue MeTo10B OCHOBHBIE METOTBI 4 4




N3ydenue cBOMCTB
MaTCpuajIoB IJIAd

HU3TO0TOBJICHU MalllUH U

aIrrapaToB MUIICBBIX
IIpOU3BOACTB.

Cranu, 4yryHsl,
LIBETHBIE CILIABBI,
HEMeTalNIN4ecKue
MaTepHalbl U
IJIaCTMACCHI,
UCIOJIb3yEMBIX B
MalIMHaX U
annapaTtax MUIIEBbIX
IIPOU3BO/ICTB.

Pa3zpen2.
I'mapomexanunyu
ecKue
Mpouecchl

Uccnenosanue
rpoiiecca OCaxACHUs
TBEPbIX YACTHI] B
KUJKUX Cpe/Iax.

Omnpenenenue
CKOPOCTH OCaXJIeHUs
4acTULIbI B
XKUIKOCTAX. Bimsanne
Ha TpoLecc
OCAKICHUS
pa3InYHbIX (PaKTOPOB.
Kpurepuit Apxumena.

N3yuenne nmpouecca
(bunbTpOBaHUS U
o0opyoBaHue JIst
(bUITBTPOBAHUS.

Bunsr punsTpoBanusi.
JBrkymas cuiia u
CKOPOCTh Ipolecca
¢unsTpoBanus. Tumbl
¢uIbTPOB.
OUIBTPOBAIBHOE
o0opynoBaHue.

N3yuenue mpouecca
nepeMEIIMBaH s
YCTPOMCTBO AJIs €T0
OCYILIECTBICHUS

HccnenoBanue
nporuecca
nepeMeInBaHus
JKUJKHUX Cpel Ha
Mewmanke. M3yuenne
nporecca
nepeMenInBaHus
MJTACTUYHBIX Macc Ha
TECTOMECUIIBHOMN
MalIuHe.
IlepememmBanue
CBIIIyYUX Macc Ha
BUOPAIIMOHHON
MeIIaIKe

Paspgen 3.
Temnoo0MeHH
ble MPOLeCcChI

N3ydenue nmporecca
TEIUIONEpEIayu.

N3yuenue
3aKOHOMEPHOCTEMN
TeIIonepe1aun
TEIJIONPOBOHOCTHIO
1 KOHBEKIIHEN.




Paznuunbie cXeMBI
IBIDKEHUSA
TEINIOHOCHUTEJICH.
Onpenenenue
koa(durmenra
TeTIoTIepe1avuu.
Omnpenenenne norepb
TEILJIOTEI B
OKPY’KaIOIIIYIO Cpeny.
HccnegoBanue
mpoiiecca
TeIIoTIepeiauu B
TENI000MEHHOM
amnmapare THIa «Tpyoa

B TpyOe».
N3ydenue THNOB U PexyneparuBHsle, 6 4
KOHCTPYKIHH pereHepaTuBHOE,
TETI00GMEHHBIX CMECHUTEIIbHBIC THITHI
AIapatos. TEMI000MEHHUKOB.
KotyxoTpyOHbie,
3MEEBHUKOBBIC,
CIHpaJIbHbIE,
TUIACTUHYATHIC
TETII00OMEHHUKH.
Nzyuenue mporecca OpnHokpaTHOE U 4 2
BBINTAPUBAHUS U MHOT'OKpaTHOE
KOHCTPYKIIUU BBIITAPHBAHUE.
BBINAPHBIX anmnapaToB. | Beimapuanue nmoj
TIOBBIIIIEHHOM U
MOHMKEHHOM
JTABJICHUH.
OnHOKOpPIIYCHBIE U
MHOTOKOPITYCHBIE
BBIITAPHBIE YCTaHOBKH.
N3ydenue npouecca N3ydenue mpouecca 2 2
BBITAPUBAHUS U BBITAPUBAHUS U
KOH/IEHCalluU KOHJIEHCAllUl Ha
YCTaHOBKE
«AxBagucTusaTop /|
7-4y.

HUTOTI'O uacos B 5 (7) cemecTpe: 36 32 6
Cemectp 6 (8) 00 300
4. | Paznex 4. N3ydenue npouecca [TpaBuno ¢a3. 3akoH 2 2 2

MaccoGmMeHHBI | aGcopOrun 1 I'enpu. Kunetndeckue




€ MPOoIecChl

KOHCTPYKLUH
abcopOepoB.

3aKOHOMEPHOCTH
abcopOruu.
KoncTpykuuu
abcopOepoB.

N3yuenue nmporeccos
MIEPETOHKHU U
peKTHPUKAIINH U
KOHCTPYKIUMA
pPEeKTU(DUKAITMOHHBIX
YCTaHOBOK.

Uneanpubie u
peaNbHBIC KUIKHAEC
cmecu. da3zoBeie
JIMarpaMMbl KUTKAX
cMmecen. [Ipocras u
CJIO’KHAs TEPErOHKa.
Pextuduxarms,
CXEMBI
PEKTH(PUKAITMOHHBIX
YCTaHOBOK.
Hccnenosannsa
mpoiiecca
pexTuduKanuu B
peKTU(UKAITMOHHON
KOJIOHHE
MEPUOIUUECKOTO
IEUCTBUA.

N3yuenne nmpoueccos
JKCTPaKLMH.

DKCTpakuus B
CUCTEME KUIKOCTh-
KUIKOCTb.
DKCTpakuus B
CUCTEME TBEPAOE TEIIO
JKUJKOCTb.
YcrpoiicTBo
AKCTPAKIIMOHHBIX
anmnapaTos.

N3yuenns nponecca
abcopO1uu.

AncopOeHThl, o0macTu
HUX IPUMCHCHHUA.
Cxema oT
a/ICOpOITMOHHBIX
arrmaparos.

N3yuenue mpouecca
CYLIKH ¥ KOHCTPYKLIUI
CYLLIUJIOK.

@DopMmBI CBSI3H BIIaTH €
MaTEepUaIOM.
Kuneruka npouecca
cymku. KoHcTpykiun
CYIIMJIbHBIX
YCTPOMCTB.
Uccnenosanue
npolecca CyImKu




MaTepHuajoB Ha
TEpMOPATUALUOHHON
CYILIUJIKE

5. | Pa3mea 5.
Buoxumuuecku
e Tpoiecchbl

N3yuenue
OMOXHMHUYECKHX
MPOLIECCOB M YCTPOMCTB
JUIST X
OCYIIIECTBIICHUS.

N3yuenne KMHETUKH
(bepMeHTaTUBHBIX
MIPOLIECCOB U
anmnapaToB IS
MPOBECHUS
dbepmeHTanuei.
N3yuenus
o0e33apaKuBaHus
BOJIbI HA YCTAaHOBKE
«M3ympyn cu».

Pasnen 6.
MexaHnnyecKue
Mpouecchl

N3yuenne nmpouecca
U3MEIbYECHUS] TBEPABIX
MaTepUasoB U
M3MEJIbYAIOIINX MalluH

®OHU3NYECKUE OCHOBBI
H3MEJIbYCHHA.
Omnpenenenue padoOTHI
H3MEJIbYCHH.
N3yuenue
KOHCTPYKIIUU
JIPOOHUIIOK, METHHUIL U
PEXKYIIUX MAIIH.
HccnegoBanme
npoiecca
M3MEJIbYCHHUS 3epHA
Ha MEJILHUIIE.

N3yuenue npouecca
MIPECCOBAHUS U
MPECCYIOMINX MAIIKH.

Omnpenenenne ycunus
paboThI MpeccoBaHUS.
N3yuenue
KOHCTPYKLIUN
IIPECCOB.
HccnenoBanus
mporecca
MPECCOBAHUS OBOLIEH

U QpYyKTOB.

HUTOI'O yacoB B 6 cemecTpe:

32

32

4.2.4. IlpakTryeckue 3aHATHSA

(ne npedycmompenbt)




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIEI'OCA

Buasr CPO
Ne HauMeHnoBanue Ne Buan: CPO Bcero uacos
n/n pa3aena (TemMbl) n/n
JUCIUILINHBI
1 2 3 4 5 6 7
03D
Cemectp 5 (7) (01010} o 300
1. Paznen 1. | 1.1. | PaGoTa c KHHKHBIMU 4 8 16
Teopernyeckue N ———
OCHOBBI HAYKH 0
npoueccax " 1.2. Pabota ¢ QJICKTPOHHBIMUA 3 7 16
anmaparax IHIIEeBbIX HCTOYHHKAMU
TPOU3BOACTE 1.3. | [ToaroroBka K TECTHPOBAHUIO 3 5 6
1.4. | IloagroToBka KOHTPOJIBLHOM - - 5
paboThI
2. Paznen 2. 2.1. | Pabora ¢ KHMKHBIMU 5 10 16
rPlIlpOMeXZIHI/I‘leCKI/Ie UCTOYHUKAMU
fiponeceel 2.2. | Pabora c 3neKTpOHHBIMU 3 8 16
HCTOYHUKAMU
2.3. | [loaroroBka K TECTHPOBAHUIO 4 6 6
2.4. | IloaroroBka KOHTPOJILHOU - - 5
paboThI
3. Pa3znen 3. 3.1. | PaGora ¢ KHMKHBIMU 5 10 15
TeHJIOOﬁMeHHbIe UCTOYHUKAMHU
fponeceel 3.2. | Pabora ¢ 3MeKTpOHHBIMU 4 9 15
HCTOYHUKAMU
3.3. | [ToaroroBka K TECTUPOBAHUIO 3 6 4
3.4. | [loaroroBKa KOHTPOJIHHOU - - 4
paboThI
HUTOI'O yacos B 5 (7) cemectpe: 34 69 124
Cemectp 6 (8) O0®0 | 03® | 3P0
(0]
4, Pa3znen 4. 4.1. | Pabora ¢ KHKHBIMU 3 3 12
MaccoOMeHHBIe HCTOYHUKAMHA
NMpoecchl
4.2. | Pabota c 31€KTpOHHBIMU 3 3 10
HCTOYHUKAMU
4.3 [ToaroroBka K TECTUPOBAHUIO 2 2 6




4.4. | IloaroToBKa KOHTPOJIbHOM - - 2
paboThI
5. Pa3nea 5. 51 Pabora ¢ KHUKHBIMA 3 3 10
buoxumuyeckne HCTOYHUKAMU
npouecchl
5.2 | PaGora ¢ 31eKTpOHHBIMU 3 3 10
UCTOYHHKAMU
5.3 | [loaroroBka K TECTHPOBAHUIO 2 2 6
5.4. | I[loaroroBka KOHTPOJILHOU - - 2
paboThI
6. Pa3nen 6. 6.1. | PaGora ¢ KHUKHBIMU 5 5 10
Mexannyeckue HUCTOYHUKAMHU
npoueccsl
6.2. | PaGora c aneKTpOHHBIMU 4 4 10
UCTOYHHKAMHU
6.3 | [ToaroroBka K TECTUPOBAHUIO 6 6 4
6.4. | [loaroroBka KOHTPOJILHOU - - 2
paboThI
HUTOI'O uacos B 6 (8) cemecTtpe: 31 31 83




5. MIEPEYEHDb YYEBHO-METOJIUYECKOT'O OBECIIEYEHUS JIISI
CAMOCTOSITEJBHOI PABOTHI OBYYAIOIMXCS O
JTUCLMITJIMHE

5.1. MeToan4eckne yka3aHus JJIf MOATOTOBKH 00YYAIOIIUXCS K JIEKIIUOHHBIM 3aHATHAM

OOyyarommMcst HEOOXOIMMO O3HAKOMUTBCS: C COJEp)KaHHEM padoyedl MporpamMmbl
JUCLHUIUIMHBL, C €€ LEIsIMH U 3aJjadyaMM, CBS3AMHU C JPYTUMH JTUCLMIUIMHAMU 00pa3oBaTeIbHON
IIPOrpaMMbl, METOAUYECKUMH Pa3pabOTKaMM, UMEIOIIMMHUCA Ha CaiTe By3a U B OMOJIMOTEUHO-
U3JaTeIbCKOM LIEHTPE, C rpa)uKOM KOHCYJIbTALUI NPernoaaBaTes.

W3yueHne AUCUUIUIMHBI TPEOYET CUCTEeMAaTHYECKOTO U MOCIEI0BATEILHOIO HAKOIUICHUS
3HaHWM, CIe0BATEIBbHO, IPOINYCKU OTJEIBHBIX TEM HE MO3BOJIAIOT INIyOOKO OCBOUTH MpPEIMET.
HeoOxonnMo npuxoauTh Ha JEKUUIO IOATOTOBIEHHBIM, BEIb TOJBKO B 3TOM CiIydae
[penoJiaBaTeslb MOKET BECTH JIEKIMI0 B MHTEPAKTUBHOM pEXHME, 4YTO CIIOCOOCTBYET
HOBBIIIEHUIO A3(PPEKTUBHOCTH JIEKIMOHHBIX 3aHATHH. VIMEHHO TMO3TOMYy OO0yYaroIUMCs
HEO00XO0aUMO:

- mepen KaxIOoW JEeKIUell NpocMarpuBaTh padouyyl0 MporpamMmy AUCLMIUIMHBL, YTO
HO3BOJIMT CHKOHOMHUTH BpeMsl Ha 3allUChIBAHUE TEMBbl JIEKIMHM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEepaTyphl;

- Ha OTAENbHBbIE JEKIMHM NPUHOCUTH COOTBETCTBYIOUIMHM Marepuan Ha OyMaskHBIX
HOCHUTEIISIX, TPHUCIAHHBIN JIGKTOPOM Ha «AJIEKTPOHHBIA MOYTOBBIA SIIUK TPYMIbD (TaOIHIIbI,
rpaduKy, CXeMbl), KOTOpbI OyAeT oOxapakTepu30BaH, I[POKOMMEHTHPOBAH, JIONOJIHEH
HENOCPEJICTBEHHO Ha JIEKLIUU;

- mepei OYepeAHOH JeKIHed HEeOOXOJUMMO IPOCMOTPETh IO KOHCIEKTY MaTepuall
Ipeablayliel JIEKIUU, BOCIPOU3BECTH OCHOBHBIE OIPEAEICHUS, OTMETUTh HENOHSTHbHIE
TEPMUHBI U NOJOXKEHHUS, TOATOTOBUTH BOIIPOCH! C LIETIbI0 YTOUHEHUS MTPABUILHOCTH IOHUMAaHUS,
HOMbBITATHCS] OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI IO KJIFOUEBBIM ITYHKTAM COJIEPKaHUs JIEKIUH.

[lpu 3arpyaHeHUSX B BOCHPUATHM Marepuana cieayeT OOpaTUTbCS K OCHOBHBIM
JUTEpaTypHBIM UCTOYHHKAaM. Eciu pa3oOpaThCsi B MaTepuale OIsiTh HE YAaloch, HEOOXOAUMO
00paTuThCs K MpenojaBareito (1o rpaduky ero KOHCYJIbTallui WIM HAa MPAKTUYECKUX 3aHATHSIX,
WJIM HalucaTh Ha aJjpec JIEKTPOHHOM MOYTHI).

By3oBckast nekuusi — TJIaBHOE 3BEHO JIUAAKTUYECKOTro IMKia oOyueHus. EE nemp —
paccMOTpEeHHE TEOPETUUECKUX BOIIPOCOB M3J1araeMoi JAUCHHUIUIMHBI B JOTHUYECKH BbIIEP)KaHHOM
dopme;  (opMUpOBaHME OPHEHTUPOBOYHOW OCHOBBI  JUI  TOCJEIYIOUIETO  YCBOCHHS
oOydaromuMucsi ydyeOHOro marepuana. B cocTaB JIEKIIMOHHOTO Kypca IO JUCHUIUIMHE
«DNEKTPOTEXHUKA W 3JIEKTPOHUKA» BKIIOUEHBI: KOHCHEKTHl (TEKCTbI, CXEMbl) JIEKIUH B
AIIEKTPOHHOM MpEJCTaBiICHUM; (Qaill ¢ pa3gaTouyHbIM MaTepUualoM; CIUCKU Yy4eOHO
JUTEPATyphl, PEKOMEHIYeMO O00y4arolMMcs B KauecTBE OCHOBHOW W JONOJHHUTENbHOH IO
TE€MaM JICKIUH.

OOuMii CTPYKTYpHBIM KapKac, IPUMEHUMBII KO BCEM JIEKLIIHUSAM JUCLUIUINHBI, BKIIOYAET
B ce0s cooOlleHHe IIaHa JIEKIMM M CTPOroe clefoBaHMEe eMy. B maH BKIIIOYEHBI
HAaUMEHOBAHMSI OCHOBHBIX Y3JIOBBIX BOIPOCOB JIEKIMI, KOTOpBIE IIOJIOXKEHBI B OCHOBY
IIPOMEXKYTOUHOTO KOHTPOJIS; CBSI3b HOBOI'O MaTepuaia ¢ COAEpKaHUEM IMpeabIAyIlel JIEKINH,
Olpe/ielieHue €ro Mecra W Ha3HaueHWs B JAMCHUIUIMHE, a TakXke B CHCTEME C JPYrMMHU
JUCIUIUIMHAMU W KypcamH; IMOJIBEIEHHE BBIBOJOB IO KaXKJOMY BONPOCY M IO MTOraMm Bceil
JEKLUH.

5.2. METOANYECKHE YKA3AHUSA JJIAA HOAI'OTOBKHU OBYYAIOIIUXCHA K
JIABOPATOPHBIM 3AHATUAM

JlaBoparopHble pabOTHI COCTaBISIOT BAXKHYIO YacTh MPOQPECCHOHANIBHON MOATOTOBKU
oOydaromuxcsi. OHM HampaBleHbl HAa JKCHEPUMEHTAIBHOE MOATBEPKIACHUE TEOPETUUYECKUX



MOJIOKEHUH U (HOPMHUPOBAHHUE YICOHBIX U MPOPECCHOHATBHBIX TPAKTUUECKUX YMECHH.

BrimonHenue o0y4aronMucs 1ad0opaTopHbIX paboT HAalPaBJICHO Ha:

- 0000111eH1e, CUCTeMATHU3AlIHIO, YIITyOJIeH!e, 3aKperyieHue MOMy4YEeHHBIX TEOPETHUECKUX
3HAHUH 110 KOHKPETHBIM T€MaM JUCLUIUIHNH;

dbopMupoBaHre HEOOXOJUMBIX MPOPECCHOHATBHBIX YMEHHUI U HABBIKOB;

MeTtoanueckue ykazaHus 110 MPOBEJCHUIO Ja00paTOPHBIX padOT BKIIOYAIOT:

3aryiaBHe, B KOTOPOM yKa3bIBaeTcsl BUJ paboThl (J1abopaTtopHas), ee MOpsIKOBbIN HOMED,
00BbeM B 4acax U HAUMEHOBAHUE; 11eJIb PabOThI; MPEAMET U COJepKaHue paboThl; 000pyOBaHUE,
TEXHUUYECKHUE CPEJICTBA, MHCTPYMEHT; MOPSAOK (MOCIEA0BATEIbHOCTh) BBINOIHEHUS PaOOTHI;
MpaBWJia TEXHUKHA OE30MacCHOCTH M OXPaHbI TpyAa MO JaHHOW paboTe (M0 HEOOXOIUMOCTH);
oOue mnpaBuiga K OQOpMIIEHHIO pabOThl; KOHTPOJbHBIE BONPOCHI W 3aJaHUs; CIHCOK
JAUTEpaTypsl (TI0 HEOOXOTUMOCTH).

[Tpu nnanupoBaHuu 1a00PaTOPHBIX PabOT ClEAyeT YYUTHIBATh, YTO HApsAy C BedylIei
[ENBI0 - TMOATBEPKICHUEM TEOPETUUYECKUX IOJIOKEHUH - B XOJ€ BBIOJHEHHS 3aJaHUN Y
oOy4aromuxcsi B GOpMUPYIOTCS MPAKTUUECKHE YMEHUS U HaBBIKU oOpalleHus ¢ 1a00paTopHbIM
000pyIOBaHUEM, aNMapaTypod M Mp., KOTOPBIE MOTYT COCTaBJATh YacTh MPO(ECCHOHATBHOM
MPAKTUYECKONH MOJATOTOBKU, a TaKXe HCCIe0BaTeNbCKUe yMeHUs (HaONo/aTh, CPaBHUBATD,
aHAJTM3UPOBATh, YCTAHABIMBATH 3aBUCHMOCTH, JI€JaTh BBHIBOJBI M 00OOIIEHUS, CAMOCTOATEIBHO
BECTH HCClieIoBaHuE, ODOPMIIATH PE3yIbTaThl).

[ToMuMO COOCTBEHHO BBIMIOJIHEHUSI PAa0OTHI Ui KaXKAOH J1abopaTtopHOil paboTHI
MpeyCMOTPEHa MpoLeaypa 3allUThl, B X0J¢ KOTOPOH MpernoaaBareib MPOBOIUT YCTHBIM WU
NUCHMEHHBIN OMPOC 00YYarOMUXCs Ui KOHTPOJISI IIOHMMAHUS BBIITOJTHEHHBIX UMH M3MEPEHUH,
MPaBWJIbHON MHTEpIpETalid TMOJYYEHHBIX pE3yJbTaTOB M YCBOCHHS HWMH OCHOBHBIX
TEOPETUYECKUX M TPAKTHUYECKUX 3HAHUH 1o Teme 3aHsATHsS. CHHCOK JHTepaTypsl s
MOJATOTOBKU K Ta0OPATOPHBIM 3aHATHSAM MPUBEICHBI HUXKE
borames A. FO, Meroanueckue ykazaHus JJi MOATOTOBKH O0yUYarOIMUXCS K JIA0OPATOPHBIM T10
Kypey «lIpotiecchl 1 anmapathl MUIIEBBIX TPou3BoACTBY / boTtames A. FO, Mancyrenos P. C., —
Yepkecck: BULL CesKaBI TTA, 2016. — 42c.

5.3. METOJUMYECKHUE YKA3AHHUSA IO CAMOCTOSATEJBHOMN PABOTE
OBYYAIOIIUXCHA

BaxxHoil uyacTbio CaMOCTOSITETLHOM pabOThl SBISETCS YTEHHE Y4eOHOH M HaydHOM
autepatypbl. OCHOBHasi (YHKIUS Yy4eOHHKOB — OpPHUEHTHPOBATH OOYydaloOUIerocs B CHCTEME
3HaHUH, YMEHMH M BIAJCHUH, KOTOpbIE JOJDKHBI OBITh YCBOEHBI W OCBOEHBI OyIyIIMMH
OakaaBpaMu 10 JaHHOW JUCIUIIMHE.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

Ne

Ne

Bcero uacos

. Oo0pa3oBaTte/bH
n/ | cemec Buabl yueOHoli padoThl
bl€ TEXHOJIOTHHU
n | Tpa
1 2 3 4 5 6 7
ODPO | 0300 | 3P0
1. |5(7) | Jexuus «Knaccudukarms Jlexyusi- 2 2 4
MPOIIECCOB M alIapaToB npesenmayusi
MUIIEBBIX TPOU3BOJICTB
2. |5(7) | Jekmus «OCHOBHbBIC 3aKOHBI Jlexyusi- 2 2
TEIUIOBBIX U MACCOOOMEHHBIX | ppesenmayus
MPOLIECCOBY
3. |5(7) | Jlexuus «Metopl Jlexyusi- 2 2
UCCIICIOBaHMsI, pacueTa u npesenmayusi
POCKTUPOBAHUS TPOIIECCOB U
anmnapaToB
4. |5(7) | Jlexkuus «Pa3nenenue Jlexyusi- 2 2
HEOIHOPOIHBIX CHCTEM) npesenmayusi
5 |5(7) | Jekuus «OTcranBanue u Jlexyusi- 2 2
OCaKICHUCH npesenmayusi
6. |5(7) |Jlekuus «DOuUabTpoOBaHUE Jlexyusi- 2 2
npesenmayust
7. |5(7) | Jlekuus «Pa3nenenue ra3oBeix | Jlexyus- 2 2
HEOIHOPOIHBIX CHCTEM) npesenmayusi
8. |5() Jlekius «IIceBmoocoxxnenuey | Jlexyus- 2 2
npesenmayust
9. |5(7) | Jlekuus «IlepemerinBanue Jlexyusi- 2 2
npesenmayust
10. | 5(7) | Jlekums «OOpatHbIii ocMoc W | Jlekyusi- 2 2
YABTPaQHUIBTPALIHSD npezenmayus
11.|5(7) | Jlekuus «Terutonepeaaya Jlexyusi- 2 2
npesenmayust
12.16(8) Jlexuust «DKCTpaKIHUS B Jlexyusi- 2 2 4
CHCTEME KUIKOCTD — npesenmayusi
KHUJIKOCTb. »
13.16(8) Jlexumst «DKCTpaKIus B Jlexyusi- 2 2
CHCTEME TBEPJI0€ TEJO — npesenmayusi
KUIKOCTb. »
14.16 (8) Jlexums «Kpucrammmszanus Jlexyusi- 2 2
npesenmayusi
15.1 6 (8) | Jlexius «buoxumuueckue Jlexyus- 2 2
Hponeccu» npesenmayus




7. OBECIIEYEHME JUCIUIIJINHBbI
7.1. IEPEYEHb OCHOBHOM U JONOJHUTEJIBHOM YUYESFHOMN JIUTEPATYPBI

CnucoK OCHOBHOM JIMTEPATypPHI

AreeB, M. A. TemiomMaccOOOMEHHBIE TPOIECCHI W  YCTAaHOBKUA IPOMBINIICHHON
TETUIOTEXHHUKH : Y4eOHOEe TOCOOUe JIIsl CTYJIEHTOB BY30B, OOYYaOUIMXCS IO HANPAaBJICHUIO
13.03.01 «TemnosHepreTrka u TEIUIOTEXHUKA» BceX (Gopm oOydenms / M. A. Arees, A. H.
Mpaxkun. — Caparos : Aii [Tu Op Menua, 2018. — 229 c. — ISBN 978-5-4486-0115-6. —
Texcr : snekrponnsbiii // [udposoii odpazoBarenbubili pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/70284.html — Pexum gocryma: uis aBTOPH3HP.
noJb3oBareseit. - DOI: https://doi.org/10.23682/70284

AnnpmwxueBckuii, A. A. MexaHuka XUAKOCTH M Ta3a : ydeOHoe mocobme / A. A.
AHapwxkueBckuii. — MuHCK : Bpimmitmas mkomna, 2014. — 207 ¢. — ISBN 978-985-06-
2509-0. — Texkct : snexkrponHsii // LudpoBoii obpazoBarenshbiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/35498.ntml — Pexum mgocryma: ast
ABTOPH3HUP. MOJIb30BaTEICH

XKykos, B. U. IIporecch u ammaparsl MHAIIEBBIX MPOU3BOACTB : ydeOHOe mocodue / B. .

XKykoB. — HoBocubupck : HoBocHOUpPCKHii TOCY1apCTBEHHBINM TEXHUUYECKUH YHHUBEPCHUTET,
2013. — 188 c. — ISBN 978-5-7782-2403-2. — Tekct : snextponHblii // L{udposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/45150.html — Pexwum gocTyna: 1ist aBTOPU3UP. MOJIb30BaTEICH

Bob6mukosa, T. B. IIponeccs u anmapaTsl NHIIEBBIX POU3BOJCTB : yuebHoe nmocodue / T. B.
Bo6mukosa, C. H. IlneikoB, A. B. IlepmskoB. — CraBpononb : CTaBponoibCKUN
rocyIapCTBEHHBIN arpapuelii yausepcuter, AI'PYC, 2013. — 212 c. — ISBN 978-5-9596-
0958-0. — Texkcrt : anexkrponnsiii / Ludposoii odpazosarensHblii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/47344.ntml — Pexum gocryma: amis
ABTOPU3HP. MOJIb30BATENEH

Cnucok A0NOJHUTEIbHOM JIUTEPaTYPhI

Anekcees, I'. B. OCHOBBI CHCTEMHOTO aHaJIM3a B MUILEBON MTPOMBIIIIEHHOCTH : MOHOTpadus
/ T'. B. Anekcees, U. U. Xonssun. — Caparos : ByzoBckoe obpazoBanue, 2017. — 112 ¢. —
ISBN 978-5-4487-0005-7. — Texkcr : anekrponHslit // LluppoBoii o6pazoBaTenbHbIi pecype
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/65619.html — Pesxum nocryma:
JUIsl aBTOPHU3HP. NOJIb30BaTeNeH

Cemurkornienko, M. A. Ilporeccsl U anmaparhl TUIIEBBIX MPOU3BOJICTB : yueOHOE mocobue /
H. A. Cemuxonenko, /. B. Kapnaues, B. b. I'epacumenko. — benropon : benropoackunii
rocyapcTBeHHbIN TexHonornueckuii yuusepcuteT uMm. B.I'. [llyxosa, O6C ACB, 2017. —
213 ¢. — Texkcer : anexrponHblil // Lludposoit obpazoBatensHblit pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/80471.html — Pexum mgocryma: ms
aBTOPU3HP. NOJIb30BATENEN

[Tnakcun, FO.M. IIpoueccs! u anmapaTsl nUIIEBbIX NMpou3BoAcTB [Tekct]: yueonuk/ HO0. M.
I1nakcun, H.H. Manaxos, B.A. Jlapus. - M.: KonocC, 2005. — 760 c.

[Tpoueccs! u anmapathbl NUIIEBBIX Mpou3BoACTB. B 2-x kH. Ku.1[Tekct]: yueOnuk/ noz pen.
A.H. Octpuxkona. - CII6.: TUOP/, 2007. - 704 c.

[Tporneccel 1 anmapaTsl NUIEBBIX MPOU3BOACTB. B 2-x kH. Ku.2 [Tekct] y4ueOHUK/ mon pe.
A.H. Octpuxkona. - CII6.: TUOP/, 2007. - 608 c.

Pacyer 1 KOHCTpYHMpOBaHME MAlIMH U aNapaToB MUILEBLIX MPOU3BOACTB [ TekcT]: yueOHUK/
O.B. A6pamos, A.H. Octpuxos, I'.B. Kamamuaukos, ®.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

MeToanuyeckue MaTepuaJIbl

1. borame A. O, Meroauvyeckue yka3zaHus JUIsl TOATOTOBKH OOyYaromuxcsi K
nabopatopHbiM 10 Kypcy «IIpolieccel u anmaparsl MUAIIEBBIX MPOU3BOACTBY / boTaries
A. 10, Mancyrenos P. C., — Uepkecck: BULL CesKaB['TTA, 2016. —42c.

2. borames A. IO, Meroguveckue yka3zaHHs 1O CaMOCTOSITEIBHOW paboTe 00ydarommxcs
naboparopHeiM 1O Kypcy «lIporeccsl u anmaparhl MUAMIEBBIX MPOU3BOJCTBY» / boraries
A. 10, — Yepkecck: BULL CeBKaBI' T TA, 2016. — 12c¢.

7.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEepHET»

http://window.edu.ru- Eauroe OKHO AOCTyIa K 00pa3oBaTeIbHBIM pecypcam;

http://fcior.edu.ru - deaepanbHbiii EHTP UHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB;

http://elibrary.ru - Haydnast snekrponHas Ou0OInoTeKa.

7.3. Hughopmayuonnvie mexuonozuu, 1uyeH3uOHHOE RPOPAMMHOE 0becneueHue

JInneH3noHHoE IIpOorpaMmMHOC obecneyeHnne PexBu3uTHI HHHGHSHﬁ/ J0roBOpoOB

MS Office 2003, 2007, 2010, 2013 Caenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpodnas

Awnrusupyc Dr.Web Desktop Security Suite | JIuneH3uonHslit cepTudukat

Cpox nevictBust: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lnroc Horosop Ne 272-186/C-25-01 ot 30.01.2025 T
[Mudposoii oOpa3oBaTenbHBIN pecypc JIunensuonuslil norosop Ne 12873/2511 ot

02.07.2025 . Cpok nevictBus: ¢ 01.07.2025 .
IPR SMART 70 30.06.2026 .

Becmmataoe I[10O

Sumatra PDF, 7-Zip



http://window.edu.ru-/
http://fcior.edu.ru/
http://elibrary.ru/

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITJINHBI

8.1. TpeGoBanus kK ayauTopusmM (MOMeIeHUSIM, MeCTaM) ISl
NPOBeACHUS 3aHATHI

1. YueOHast ayaAuTOpHs 11 MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA!

- Habop  JEMOHCTPAllMOHHOTO  O0OpyAOBaHMS M  Yy4eOHO-HAIVISIAHBIX  MOCOOMIA,
o0ecrevynBarIrX TEMaTHIECKIE UIUTIOCTPAIIH: TIPOSKTOP, IKPaH, HOYTOYK;

- CHelHaTu3upOBaHHAsE MeOeb: CTOJI MPEno/aBaTeIbCKUM, CTyN JUIsl MpernojaBaTelis, CTOJ
YUEHUYECKUH, CTY]l yUeHUYECKUH, I0CKa yueHnueckasi, Tym0a kadepa.

2. VYueGOHas ayauTtopust [Jid  IpPOBCACHUS 3aHATHH CEMHUHAPCKOI'o THIIA, KYpPCOBOT'O
IMPOCKTUPOBAHUA (BBIHOJ'IHGHI/IG KYPCOBBIX pa60T), I'pynmnoBbIX W  HWHIAUBUAYAJIbHBIX
KOHCYHBT&HHﬁ, TCKYIICTO KOHTPOJIA U HpOMe)KYTOHHOfI aTTeCTalluM.

- TEXHUYECKUE CpeAcTBa OOyuUeHHUs, CIyKallue Uid MpeaocTaBleHus yueOHOoU uHbopManuu
OOJBIION ayAMTOPUM: TEPEHOCHOW MPOEKTOp, MEPEHOCHONW HACTEHHBI OHKpaH, HOYTOYK,
CHUCTEMHBIN 0JIOK, MOHUTOP, TUI0TTEp, MDY

- CIICHUAJIM3HUPOBAHHAA MeOenb: CTOJ HpeHOﬂaBaTGHLCKHﬁ, CTyJl JId mpenolAaBaTreiisd, CTOJI
yququCKHﬁ, CTyJl y‘IeHI/IquKI/Iﬁ, CTOJI KOMHLIOTGpHLIfI, AO0CKa ydCHHUYCCKadl.

3. [Tomernenue a1 caMOCTOSATEIBHOM pabOTHI.
bubnuoTedHo-u31aTeIbCKUM LIEHTP.

OTI[GJ'I 06CJ'IY)KI/IBaHI/I$I II€YaTHBIMHU U3JaHUSAMU. KOMIIJICKT HpOGKHHOHHBIﬁ, MYHLTHMCHHﬁHLIﬁ
00opyi0BaHuE: IKpaH HACTEHHBIN, IPOEKTOP, HOYTOYK; paboune CTOJIbl Ha 1 MECTO, CTYJbI.

Otnen oOcnyKUBaHUS 3JIEKTPOHHBIMHU M3/IaHUSMU: UHTEPAKTUBHASI CHCTEMa, MOHUTOD, CETEBOMI
TEPMHHAJI, IEPCOHATIBHBIA KoMIbloTep, MDY, ipuHTEp, paboune cTosibl Ha | MECTO; CTYINbSL.

HNupopmannonHo-6nbarorpadguueckuii  oTaen: MepcoHalbHBIH KOMIBIOTEP, cKaHep, MOV,
paboune croiibl Ha 1 MecTo, CTYJbS.

8.2. TpeGoBanus K 000pPYyI0BAHHMI0 PA00YHMX MECT MPeENnoJaBaTeis u
o0yyarommnxcs

1. PaGoyee mecTo mpemnoiaBaresnis, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee MmecTO 0O0yd4aromerocsi, OCHAIlEHHOE KOMIIBIOTEPOM C JOCTYIOM K CETH
«VHTepHET», M PabOTHI B 3JEKTPOHHBIX 00pa30BaTENBHBIX CPEAax, a TakkKe A paboTHI C
3JIEKTPOHHBIMHU Y4eOHUKAMU.



8.3. TpeboBaHus K cieUAJIM3MPOBAHHOMY 000PYA0BAHUIO

JlabopaTtopHoe o6opynoBaHuUE:

YcranoBka nis o6e33zapaxuBanus Bogasl U3YMPY [[-CU
AxBaauctumisitop [12-4,

Kommieke IYMMAPK ¢ Meroaukoi pacuera

Memanka marautHas 113-6110 ¢ nogorpeBom

Crepunuzarop 'T1-80

Amnanuzarop kayectBa Mojioka «JIJAKTAH-4»

MuKpoBOIHOBAS I1€Yb

YHuBepcanpHbIi 1abopaTopHblil perynarop temneparypsl UTR-L
dacoBouHO — ynakoBoyHoe obopyznoBanue PT-YM-11, P11/1403 BC-OII
VYcranoska cymunbhaas Y CX-CUK

Lentpudyra monoynas Ha 12 npobupok. [[IJIM 1-12
[lepememnBaroliee yCcTporucTBO AByXMecTHOE ¢ nojgorpesom 119-6300, [19-6300 M
YuusepcansHbIi BUOponpusox BI1/220

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

Beco! ToBapusie AJIEKC BX-60D1,3-3

Becsl ToBapasie MUJIJI 6e3 croiiku 150 kr

Berpsixusarens [19-6300

MenbHuna nabopaTopHasi s pa3MeIbYeHUs 3epHa

[Tpubop nns onpenenenus manexus [THI1-3

Peppakromerp UPD-45452M

Tepmomerp nabopatopusiit TI'-2 — 3 mt.

VYueOHnas runpaBnuueckas adboparopus «Kamenbkay



9. OCOBEHHOCTH PEA/IMBALINU JUCHUIIJINHBI JJ15
MHBAJIMIO0B 1 JIML] C OT'PAHUYEHHBIMH
BO3MOXHOCTSAMMU 3/10POBbs

Jns obecriedeHus: 0Opa3oBaHHMs WHBAIMJIOB M OOYYAIOUIMXCS C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbsl  pa3palaThiBaeTcs (B ciayyae HEOOXOJIHMMOCTH) aJanTHpPOBAHHAs
oOpa3oBaTenbHasl MPOTrpaMMa, WHIWBUIYaTbHBIA YYEOHBIM TUTAH C y4EeTOM OCOOEHHOCTEW WX
NCUXO(U3UUECKOTO PAa3BUTUS U COCTOSHUSL  3JI0pPOBbS, B YaCTHOCTH MPUMEHSETCS
WH/IWBUYAIbHBIA TOAX0J K OCBOCHHUIO JMCUUIUIMHBI, WHAWBUIYAJIbHBIC 3alaHus: pedeparsl,
NUCbMEHHBIE PA0OTHl M, HA0OOPOT, TOJIBKO YCTHBIE OTBEThl W JAMAJIOTH, WHJIWBUIYyaJbHBIC
KOHCYJIbTAIlMM, HCIIOJNB30BaHME JUKTO(POHA ¥ JPYruX 3alHCHIBAIOIIUX CPEACTB  JUIS
BOCIIPOM3BEICHHUS JIEKIIMOHHOIO U CEMUHAPCKOr0 MaTepuaa.

B umensx obecrnieyeHuss oOy4arouMxcs WHBAJIWAOB U JIMIl C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH ~ 3[IOPOBbSl  KOMILJIEKTYeTcs (OHJ OCHOBHOW Y4eOHOW JUTEepaTypoil,
aJaNTUPOBAHHOW K OTPAaHUYEHHUIO JJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpCoOB, MOCTYH K
KoTopeiM opranm3oBan B BUI[ Axagemun. B OuOnmoTexke NpPOBOMATCS WHIWBHIyaTbHBIC
KOHCYJIBTALIMM JJIs1 JaHHOW KaTEeropuu IOJIb30BaTENIEH, OKa3bIBAETCS MOMOLIb B PETUCTPAlUU U
UCIIOJIb30BAaHUU  CETEBbIX M  JIOKAJIbHBIX AJIEKTPOHHBIX  00pa3oBaTENbHBIX PECYpPCOB,
MIPEAOCTABIIAIOTCS MECTA B YUTAIIBHOM 3aJI€.



P®OH/J ONEHOYHbLIX CPEIACTB



1. MACIIOPT ®OHJA OLIEHOYHBIX CPEJICTB MO
T CIUTIIAHE

IlIpouecchl M anNapaThl NUIIEBLIX POU3BOJACTB

1. KOMIIETEHIUH, POPMUPYEMBIE B ITIPOLHECCE U3YYEHUA

JUCIHHAIIJINHBI
Wnnexc DopMyIUpPOBKA KOMITETEHLINU
IK-3 CriocoOeH o0ecrieunBaTh MPOBEICHUE TEXHOJIOTMUYECKUX MTPOIIECCOB, IKCILTyaTaIIUIO

1 TCXHUYICCKOC OGCJIy)KI/IBaHI/Ie MalluH 1 060py£[0BaHI/I$I B COOTBCTCTBHH C
PETrIIaMCHTOM IIPOU3BOJICTBA

1K-5 CriocoO6eH 000CHOBBIBATH BEIOOP TEXHUYECKHUX PEIICHUI U CPEICTB MPH Pa3padoTKe
Y COBEPIIICHCTBOBAHNH TEXHOJIOTMYECKHX IPOLIECCOB B IIEJISX TOBBIIICHHUSI
HaJIe)KHOCTH MAIIIMH U 000PY/I0BaHMs, KA4eCTBa BBITYCKACMOM MPOYKIIUH

I1K-6 CriocoOeH BbIOMpaTh OCHOBHBIE U BCIIOMOTaTeIbHbIE MaTepUAaIbl, CIIOCOOBI
pean3ayii TEXHOJIOTMYECKUX TPOLIECCOB, IPUMEHSTh MPOIPECCUBHBIE METO/IbI
PKCILTyaTallii TEXHOIOTMYECKOro 000pyI0BaHMs IPU U3TOTOBICHUU

2. 9TAIIBI ®OPMUPOBAHUSA KOMIIETEHIIUHA B ITPOLUECCE
OCBOEHUA JINCHUITJINHBI

OcHOBHBIMU 3TaniaMu (POPMHUPOBAHMS YKA3aHHBIX KOMIIETCHIIUN MpU U3YYCHUU
0o0ydJarmuMcst ¥ TUCHIUILTAHBI SIBISIIOTCS MTOCIIEIOBATEIbHOE U3YYSHHE COJEP>KATEIbHO
CBSI3aHHBIX MEXIy cO000W pa3ienoB (TeM) y4eOHBIX 3aHATHI. M3yueHue Kaxaoro
pazmena (TeMbl) TpearoNaraeT OBIAJeHHE OOydYalIIMMCS W HEOOXOIUMBIMHU
KOMIIETCHIIUSIMUA. Pe3ynbpTaT arrectani  OO0ydyaloIMXCs Ha Pa3IMYHBIX  AdTamax
dbopMUpOBaHUS  KOMIIETEHIIMHA  TOKAa3bIBAE€T ypPOBEHb OCBOCHHUS  KOMIIETEHIIUI
00ydJaromumcs M.

DTanHOCTh (POPMUPOBAHUSI KOMIIETEHIIUN MPSMO CBS3aHA C MECTOM JUCITUTUIMHBI
B 00pa3zoBaTeIbHON MTPOTrPaMMe.

Paznennl (TeMbl ) AMCHUANINHBI DopmupyemMbie KOMIIETCHIIUA
(xoabI)
ITK-3 I1K-5 [1K-6

Pa3neu 1. TeopeTruueckue 0CHOBBI HAYKHU
0 MpoIeccax M annaparax nmuIEeBbIX
NMPOU3BO/ICTB

Tewma 1. Knaccudukanms mporeccoB u + +
anmnapaToB MUIIEBLIX MPOU3BOJCTB
Tema 2. OcHOBHEBIE 3aKOHBI TEIUIOBLIX U + +




MacCcOOOMEHHBIX TTPOIIECCOB

Tema 3. Meroasl HCCleI0BaHUs, pacueTa u + +
MIPOEKTUPOBAHUS TPOLIECCOB U allapaToB

Pa3znesa 2. 'mapomMexannyeckue mpouecchbl +
Tema 4. Pa3znenenne HEOJHOPOIHBIX CUCTEM +

Tema 5. OTcTanBa"ue U OCaXXJICHUE + +
Tema 6. PunbTpoBaHUE + +
Tema 7. Paznenenue razoBbIX +
HEOJHOPOJHBIX CUCTEM

Tema 8. [IceBnoocoxienue +

Tema 9. IlepemermnBanue + +
Tema 10. O6patHbIit ocMOC U + +
yInbTpaduIbTpaus

Pazjen 3. TermiooOMeHHbIE TPOLIECCHI

Tema 11. Tennonepenaua + +
Tema 12. HarpeBanuwe, oxJaxaeHue U

KOH/JICHCAIIHSI.

Tema 13. BeinapuBanue +
Pa3znen 4. MaccooOMeHHBbIe MPOLECCHI

Tewma 14. OcHOBBI Maccomepeaum. +

Tema 15. A6copOuus +

Tema 16. Ileperonka u pekTudUKaImsa + +
Tema 17. DKCTpakIius B CUCTEME KUIKOCTh + +
— KHUJIKOCTb.

Tema 18. DkcTpakiys B cUCTEME TBEPAOE +

TEJO — KHUIAKOCTb.

Tema 19. AncopOrust

Tema 20. Cymika + +
Tewma 21. Kpucrammsanus

Tema 22. BUOXUMUYECKUE MPOIIECCHI +
Paszpnen 5. Mexanudeckue npoueccol

Tema 23. 3menpueHue u KiaccupuKanus + +
TBEP/IbIX MaTepUAJIOB

Tema 24. I[IpeccoBanne + +




3. IOKA3ATEJIA, KPUTEPUU U CPEJICTBA OHIEHUBAHUA KOMIIETEHIIUI, ®OPMUPYEMBIX B

HPOLHECCE U3YUYEHUA JUCIIUITJIMHBI

ITK-3 CnocoGHOCTH K CHCTEMATHYECKOMY U3YYeHUI0 HAYYHO-TeXHUYeCKO0il HH(OPMAaLNH, 0Te4eCTBEHHOT0 U 3apy0esKHOI0 ONbITA M0 COOTBETCTBYIOLIEMY

npoduii NOAroTOBKHU

HNuauxaropsi Kpurepuu onennBanusi pe3y/jibTaToB 00y4eHUsI CpencrBa oneHuBaHus
JAOCTHKEHUS pe3yJIbTaTOB 00y4YeHUst
KOMIIeTeHIUI v
HEY0BJICTB YIOBJIETB X0pouio OTJIMYHO Texymni [IpomexxyTouHas
KOHTPOJIb aTTecTrauus

IIK 3.1. Jomyckaer JemoHcTpupyer JemoHcTpupyer PackpeiBaer  momnble | Tekymuit O®O: sx3ameH
JleMoHCTpUpYET 3HAHUA CYILLIECTBEHHBIE YaCTUYHbBIE 3HAHUSA | 3HAHUS IIpA | 3HAHUA IIPA | TeCTOBBII O®O: sx3ameH
10 MEPEIOBOMY OIBITY OLINOKH IpY | IpY TUIAHUPOBAHUHU M | IUIAHUPOBAHMM U | IUIAHUPOBAHUH M| gonrpons | 3PO: KoHTpOIBHAsS
IUTAHUPOBAHUS U IJIAaHUPOBAHUU U | IPOBEJIECHUU IIPOBEJICHUU IPOBEICHUU paboTa, SK3aMeH
IIPOBEICHUS MPOBEACHUU TEXHUYECKOTO TEXHUYECKOTO TEXHUYECKOTO
TEXHUYECKOTO TEXHUYECKOT O 00CIyKUBaHUS U | OOCHyXUBaHUS U | 0OCITyKUBaHUS u
00CITy’)KUBaHUS U 00CITy’)KUBaHUS U | pEMOHTa MAaIllMH M | PEMOHTa MAallMH M | pEMOHTa MAallMH H
pPEMOHTa MaIIMH U pEMOHTa MaIIMH U | 000pYJOBaHUS o0opynoBaHus o0opynoBaHus
000pyI0BaHUS 000py0BaHUs
IIK 3.2. OoOecneuuBaer | He ymeer u He rotoB | YacTuuHO ymeer | He MOJIHOCTHIO | ['0TOB u yMeeT
npodecCHOHATIBHYIO obecrieunBaTh o0ecrieunBaTh yMeeT obecrieunBaTh
AKCIUTyaTaIlMIO0 MAIIMH U | TPO(EeCCHOHANBbHYIO | TPO(ECCHOHATBHYIO obecrieunBaTh po¢eCCHOHATBHYIO
TE€XHOJIOTHYECKOIO IKCILTyaTalIo IKCILTyaTaIUIo npoeCCHOHATIBHYIO | IKCILTyaTalUIo
o0opyoBaHus MalivH U | MallvH U | SKCIUTyaTaIio MaIIiH U

TEXHOJIOTMYECKOI0 TEXHOJIOTUYECKOIO MaIIiH U | TEXHOJIOTHYECKOTO

o0opynoBaHus o0opynoBaHus TEXHOJIOTHYECKOTO | 000PYIOBaHUS

o0opyoBaHus

IIK 3.3. OOocuoBbiBaer | He ymeer | YactuaHO ymeet | He noyHoCThI0 | ['oTOB u ymeer
palMOHATIBHBIN COCTaB U | 00OCHOBBIBATH 000CHOBBIBATh yMeeT 000CHOBBIBATh
NOTPEOHOCTH B paloOHAIbHBINA panoOHaIbHBIN 000CHOBBIBaTh panroHaNIbHBINA
TEXHUUYECKUX CPEACTBAX | COCTAB U | COCTaB M MOTPEOHOCTD | pallMOHAIbHBIN COCTaB M MOTPEOHOCTD
JUISI BHITIOJIHEHUS paboT | MOTPeOHOCTh B|B TEXHUUYECKUX | COCTaB u|B TEXHUYECKUX




110 TEXHUYECKOMY TEXHUYECKUX CpeaCcTBax Ui | IOTPeOHOCTh B | cpelncTBax TUTST
00CITy’)KUBaHUIO cpeacTBax JUISL | BBITIOJIHEHHS pabOT M0 | TEXHHUYECKUX BBITIOJIHEHHSI paboT 110
BBIMOJIHEHUST  paboT | TEXHUYECKOMY CpeacTBax JUISL | TEXHUYECKOMY
0  TEXHUYECKOMY | 0OCITY)KHBaHUIO BBIIIOJIHEHUST paboT | 0OCITY)KMBAHUIO
00CITy>)KUBAaHUIO 0 TEXHUYECKOMY
00CITy>)KHBaHUIO
IIK 3.4. Cnocoben He Bnaneer HaBbikamu | YacTuuHo Bianeer | Brnaneer B nonHoii mepe Biazieer
OpraHu3oBaTh pabOTy [0 | OpraHu3anu padoT | HABBIKAMH OOJIBIIIMHCTBOM HaBBIKAMH
TEXHHYECKOMY 0  TEXHUYECKOMY | OpraHM3aluu  PadOT | HABBIKOB opraHuzanmu  padboT
00CITy>)KUBaHUIO H OOCITy’)KUBAaHHIO U | IO TEXHUYECKOMY | OpraHu3anuu padot | mo TEXHUYECKOMY
PEMOHTY PEMOHTY 00CITy’)KUBaHUIO M |0 TEXHUYECKOMY | OOCITY>KHBAaHUIO "
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO | PEMOHTY OOCITy’)KMBaHUIO M | PEMOHTY
o0opyIoBaHus B 000pyIOBaHUS B | TEXHOJIOTHYECKOTO PEMOHTY TEXHOJIOTUIECKOTO
COOTBETCTBHUH C COOTBETCTBUH ¢ | obopymoBaHuUsI B | TEXHOJIOTHYECKOTO | 000pyIOBaHHS B
periaMeHToM periaMeHToM COOTBETCTBUU ¢ | obopynoBaHUs B | COOTBETCTBUH C
IPOM3BOJICTBA MIPOU3BOJICTBA periiaMeHTOM COOTBETCTBUU C | periaaMeHToM
IPOM3BOJICTBA periiaMeHToOM IIPOM3BOJICTBA
IPOM3BOJICTBA

ITIK-5 Cnioco6eH 000CHOBBIBATH BHIOOP TEXHUYECKUX PellIeHUH U CPeICTB MPH pa3padoTKe H COBEPUICHCTBOBAHNU TEXHOJIOTHYECKUX MPOIECCOB B LEJIAX
NOBBILIECHUS] HAEKHOCTH MAIIMH U 000PY10BaHNsl, KA4eCTBA BIIYCKAEMOil MPOAYKLIHH

HNupukaropsl

JAOCTHKEHUS Kpurepuu onennBanusi pe3yJibTaToB 00y4eHUsI CpencrBa oneHuBaHus

KOMIIETeH LU pe3yJIbTaTOB 00y4YeHusl
HEY/10BJIETB YAOBJIETB X0pouio OTJIMYHO Texymuni ITpomexyTouHas

KOHTpPOJIb aTTecTanus

IIK 5.1. 3naer ocHoBHBIE | JlomyckaeT JleMoHCTpUpYyET JeMoHCTpHUpYyET PackpsiBaeT noaHbie Texymmit O®O: sx3amen

METOMKH BbIOOpa CYILLIECTBCHHBIE YaCTUYHbIC 3HAHUSA 3HAHUS METOJIUKHU 3HaHUSA METOAUKHU TECTOBBIIL ODO: 3k3ameH

TEXHUYECKHUX PEIICHUN OIIMOKY TIpH _ | MeTomuKH BbIOOpA BbIOOpA BbIOOpaA TeXHUECKAX KOHTPOIH 3®O: KOHTpOIbHAS

npu pa3paboTKe U PacKpBITUU 3HAHUN | TEXHUYECKHUX TEXHUUYECKUX peLIeHnH ITpH pabora, FK3aMeH

COBCPHICHCTBOBAHUHU
TCXHOJIOTHYCCKHUX

METOJMKHU BBIOOpa
TEXHUYECKUX

penieHui npu
pa3paboTke u

pelieHuit npu
pa3paboTke 1

pa3zpaboTke u
COBEpPIIICHCTBOBAHUU




IIPOLIECCOB peLIeHUH TIpU COBEPILIEHCTBOBAaHUU | COBEPIICHCTBOBAHUU | TEXHOJOTUUYECKUX
pa3paloTke u TEXHOJIOTHYECKHUX TEXHOJIOTMYECKUX IIPOLIECCOB
COBEPIUCHCTBOBAHUU | IIPOLIECCOB IIPOLIECCOB
TEXHOJIOTHYECKUX
IIPOLIECCOB
K 5.2. Brmmonnsier | He ymeer u He rotoB | YacTuuHO ymeer | @opmynupyer u He | ['oToB u yMeeT
HACTPOUKY BBITIOJIHSTh BBITIOJIHSTH MOJIHOCTBIO  YMEET | BBIMOIHSATH
o0opynoBaHus JUIsl | HACTPOMKY HaCTPOUKY BBIIOJIHATh HaCTPOUKY
KOHTPOJIA KayecTBa | o0opynoBaHusi isi | 00OpyIOBaHUS  JUIS | HACTPOMKY o0opynoBaHusi  Juis
BBIITYCKaeMOM KOHTPOJISI KauecTBa | KOHTPOJSI ~ KadecTBa | 00OpyAOBaHUSA Ui | KOHTPOJsL — KayecTBa
MPOAYKIUHU BBIITYCKaeMOM BBIITYCKaeMOM KOHTpOJII KayeCTBa | BBITYCKAEMOU
MPOYKLIHUH MPOAYKLIHH BBIITyCKaeMOM IPOJYKLIUU
MIPOTYKIIUH
IIK 5.3. OOocuHossiBaer | He Biajgeer | Bnaneer oraensHbiMu | Bnageer HaBbikamu | JleMoHcTpupyeT
BbIOOD TEXHUYECKHUX | HABBIKAMH  BbIOOpa | HABBIKAMHU BbIOOpa | BhIOOpA OTJINYHOE  BIIAJCHUE
pELIeHUI M CPEeACTB AJIA | TEXHUUECKUX TEXHUYECKUX TEXHUYECKUX HaBbIKAMU BbIOOpA
MOBBIIICHUS] HAJCKHOCTU | PELICHUNH U CPEICTB | PEUICHUH U CPEICTB | PEIICHUM M CPEACTB | TEXHUYECKUX
TEXHOJIOTHYECKHUX JUTSt MOBBIILICHUS | JJIS MOBBIIICHUS | AJIA MOBBIIICHUS | PEIIEHUIT W CpEICTB
MaIIvH U 000py/OBaHUsl | HAJEKHOCTH HaJIEKHOCTH HaJIeKHOCTH TUTSt MTOBBIIICHUS
TEXHOJIOTHYECKUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX HaJKHOCTH
MalIuH U | MalluH Y | MallluH U | TEXHOJIOTHYECKUX
000pyI0BaHUS o0opynoBaHus o0opynoBaHus MalIuH u

000pyI0BaHUS




IIK-6 Cnocoden BblﬁﬂpaTb OCHOBHBIC H BCIIOMOTraTeJbHbIC MAaTEpPHUAJbI, CIoco0bI peaﬂmaunﬁ TEXHOJOIHYECKHUX MMPOo1HeCcCoB, IPUMCHATH
MPOrpecCUBHLIC METO/AbI IKCILIYyaTallUU TEXHOJOI'HYIECKOI'o 060py[l0BaHI/Iﬂ IPHU U3rOTOBJICHUH TEXHOJOTHYECCKUX MAILINH

HNupuxaropsl
JOCTHIKEHUSI Kpurepun ouennBaHusi pe3yJibTaToB 00y4eHUst Cpencrsa onieHMBaHUA
KOMIIeTeHIUi pe3yJILTaTOB 00yUeHHsI
HEY/10BJICTB YIOBJIETB XO0pOoI11I0 OTJINYHO Texymmit [Ipomexxyrounas
KOHTPOJIb aTTecTalus
IIK 6.1. 3naer Honyckaer JlemoHCTpHUpYyET JleMoHCTpUpYyET PackpeiBaer nonHbIE Texymmit O®O: sx3amen
OCHOBHBIE CYLIECTBEHHbIE YaCTUYHbIC 3HAHUS 3HaHUSI OCHOBHBIX | 3HAHUS OCHOBHBIX TEeCTOBBII ODO: rx3ameH
XapaKTEePUCTUKU U OLIMOKY MpHU OCHOBHBIX XapaKTePUCTHKU U | XapaKTEepUCTUKU U KOHTPOJIb 3®O: KOHTPOITbHAS
CBOMCTBA COBPEMEHHBIX | PACKPBITUM 3HAHUW | XapaKTEPUCTUKH U | CBOWCTBA CBOMCTBA pabota, K3aMeH
SKCILUTyaTallMOHHBIX U OCHOBHBIX CBOMCTBa COBPEMEHHBIX COBPEMEHHBIX
KOHCTPYKIITMOHHBIX XapaKTEPUCTUKUA U | COBPEMEHHBIX SKCIUTYaTallMOHHBIX | OKCIUTyaTallUOHHBIX U
MaTepHuaoB CBOMCTBa AKCIUTyaTallMOHHBIX U | U KOHCTPYKIIMOHHBIX
MPUMEHSAEMBIX TIPU COBPEMEHHBIX KOHCTPYKIITMOHHBIX KOHCTPYKIIMOHHBIX | MaTepUaJiOB
W3rOTOBJICHUU SKCIUTyaTallMOHHBIX | MaTe€pUaloB MaTepuasioB NPUMEHSAEMBIX  MpH
TEXHOJIOTHYECKHUX " MPUMEHSAEMBIX TP | IPUMEHSEMBIX TPH | U3TOTOBICHUHU
MAaIIUH U 000pyIOBaHUsl | KOHCTPYKIIMOHHBIX | MU3TOTOBICHUU W3TOTOBJICHUHU TEXHOJIOTHYECKHUX
MaTepuajoB TEXHOJIOTUYECKHUX TEXHOJIOTHYECKUX | MAaIlluH u
MPUMEHSAEMBIX TMPHU | MALIUH U | MallluH u | o0bopynoBaHus
W3TOTOBJICHUH o0opynoBaHus o0opynoBaHus
TEXHOJIOTHYECKUX
MaluH "
000py0BaHUs
IIK 6.2. Ymeer He ymeer wu He | HactnuHO ymeet | @opmynupyer u He | ['oToB  ®  ymeer
OCYILECTBIISATh MOAOOpP | TOTOB OCYIIIECTBIISAT MOJIHOCTBIO  YMEET | OCYILECTBIIATh
OCHOBHBIX U OCYILIECTBIISITh 1o00p OCHOBHBIX M | OCYIIECTBISTh MoA0Op OCHOBHBIX H
BCIIOMOTaTENbHbBIX MOI00p OCHOBHBIX U | BCIIOMOTATENIbHBIX MoA0Op OCHOBHBIX | BCTIOMOTATEIbHBIX
MaTepHaJIOB MPHU BCIIOMOTaTEIIbHBIX MaTepHuasoB pu | 1 MaTepuaioB npu
MPOEKTUPOBAHUU MaTepuasioB IpHU | IPOEKTUPOBAHUU BCIIOMOTaTeNIbHbIX | POEKTUPOBAHUU
TEXHOJIOTHYECKUX MIPOCKTUPOBAHUH TEXHOJIOTHYECKUX MaTepUalOB  MPHU | TEXHOJIOTHYECKUX
MAaIIvH U 000pYIOBaHUs | TEXHOJOTHYECKHUX MalluH U | IPOEKTUPOBAHUU MallluH u




MalIuH 1 | 000pyIOBaHUS. TEXHOJIOTHYECCKUX obopymoBaHus
o0opymoBaHuUs MalliH u
o0opynoBaHus
IIK 6.3. Bianeer He Bnaneert Bnaneer Bnaneer JleMoHCcTpUpYyET
MPOTPECCUBHBIMU MIPOTrPECCUBHBIMU OTJIENBLHBIMHA HaBBIKAMH BJlaJIcHUE HaBBbIKAMH
METOdaMH METOJaMU HaBBIKAMH MIPUMEHCHUS IPUMEHEHUS
JKCIUTyaTaluu JKCILTyaTaluu MIPUMEHEHUS MIPOTPECCUBHBIX MIPOTPECCUBHBIX
TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO | MPOTPECCHUBHBIX METOI0B METOJIOB
00opyI0BaHUs obopynoBaHus METOH0B JKCILTyaTaluu JKCILTyaTaluu
SKCIUTyaTaIlH TEXHOJIOTHYECKOTO | TEXHOJOTHYECKOIO
TEXHOJIOTMYECKOT 0 o0opynoBaHusi npu | 000OpyJOBaHUSL — MpU
o0opy/soBaHUsl  TPH | U3TOTOBJICHUU M3TrOTOBJICHUU
HW3rOTOBJICHUU TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
TEXHOIOTHYECKHX MaIlliH MaIliH
MalluH
IIK 6.4. Cnoocoben He BianeetT | Bnaneer Bnaneer JemoHCcTpUpyeT
MJIAaHUPOBATH HaBBIKAMH OTJCIbHBIMU HaBBIKAMH IIOJIHOE BJIaJICHUE
MEPOTIPUATHS 110 MIJIAHUPOBAHUS HaBBIKAMH TUTAHUPOBAHUS HaBBIKAMHU
MaTepUaITbHOMY MEpOTPUSITHI M0 | TJIAaHUPOBAHUS MEpPOTPUSIITHIT  TIO | TUTAHUPOBAHUS
o0ecrneveHuo npoiecca | MaTepraTbHOMY MEpONPUATHIA 10 | MaTepuaIbHOMY MEpPOTPUATHNA 1o
TEXHUYECKOr0 00eCIIeYeHUIO MaTepUuaIbHOMY 00eCIIeYeHUIO MaTepuaIbHOMY
o0CITyXKHBaHUS U npoiiecca 00eCIIeYeHHIO npoiiecca o0ecreueHUIO
peMoHTa TEXHUUECKOTO npoiiecca TEXHUYECKOTO rpoiiecca
o0CITyKHUBaHUS 1 | TEXHUYSCKOTO OO0CTyXKMBaHUS U | TEXHHYECKOTO
peMoHTa 00CITy)KMBaHUS U | peMOHTa o0cmy>)KUBaHUS i
peMoOHTa peMoHTa




4. KOMILTEKT KOHTPOJILHO-OLIEHOYHBIX CPEJICTB IO
JTUCHUILIAHE

CEBEPO-KABKA3CKAS TOCYJAPCTBEHHAS
AKAJIEMUS

Kadenpa_ «TMullM»

Bonpocsl k 3x3ameny S (7) cemectp

ITo AUCHUIIIINHE HDOHCCCBI N alriapaThl IINIICBLIX IPOU3BOJACTB
Knaccu¢ukaius 0CHOBHBIX MPOLIECCOB MUILEBOM TEXHOIOTUH.
OcCHOBHBIE CBOICTBA MUIIEBHIX IPOAYKTOB U CHIPbS.
3aKOHBI COXPAaHEHMSI U MIEPEHOCa MACChl M SHEPIHH.
[Tpunuwmn Jle-Illarense.
ITpaBumno ¢a3 ['unca.
[TpuHIMT IBMOKYIINE CHTTBI.
OO0me MpUHIUIIBI pacyeTa MallMH U allapaToB MMUIIEBBIX POU3BOJICTB.
TpeboBanwus1, MpeabSBIsEMbIE K MAITMHAM U allllapaTaM, U OLEHKA UX TEXHHUKO-
SKOHOMMYECKOM 3P PEKTUBHOCTH.
9. OcHOBHBIE KOHCTPYKIIHOHHBIE MaTEPUAIBI U UX BBIOOP.
10. Onpenerenrne OCHOBHBIX Pa3MEpPOB aImapaToB.
11. MoaenupoBaHue 11000K€ MPOLECCOB MUILEBOI TEXHOJIOTUU.
12. Knaccuduxanust HEOJHOPOAHBIX CHCTEM.
13. Metozpl pa3aencHus.
14. MarepuayibHBII OajaHC MPOIIECCOB Pa3ICICHHUS.
15. Kuneruka pa3aeneHusi HEOJHOPOIHBIX CHCTEM.
16. OrcranBaHue oA AecTBUEM IPaBUTALIMIOHHOTO TOJIS.
17. Ocaxnenue moJi Bo3A€HCTBHEM LEHTPOOESIKHOM CUIIBI.
18. OGopynoBaHus 1751 OTCTAUBAHUS U OCAXKJICHHSL.
19. Buns! punsTpoBaHus.
20. JIBnxy1as cuiia ¥ CKOpocThb IporieccaduiIbTpOBaHUS.
21. O6opynoBaHue At pUIBTPOBAHUS.
22. Pacuér puiabTpoBaIBLHOIO 000PYAOBAHMUS.
23. I'paBUTAIIMOHHAs] OUUCTKA Ta30B.
24. OuucTKa ra3os MoJ1 AeUCTBUEM MHEPIUOHHBIX U IIEHTPOOEKHBIX CHIL.
25. GunbTpOBaHUE ra30B Yepe3 NOPUCThIE MEPErOPOAKH.
26. OcaxieHue 1noj AeUCTBUEM IEKTPHUUECKOTO MO
27. duznuecKre OCHOBBI TICEBIOOCOXKICHUS M pacyeTHbIE (DOPMYITBL.
28. Anmaparthl ¢ TICEBI00KMKEHHBIM CIIOEM.
29. [lepeMemmBaHUe XUTKAX CPE.
30. IlepemeniBanme TUIACTHYHBIX MacC.
31. IlepemenBaHme CHITyYNX MaTEPHAIIOB.
32. TeopeTruecKkue OCHOBBI pa3/IeieHUs 00PaTHBIM OCMOCOM U YIbTPaQHIbTPAITUCH.
33. YcTpoiicTBO MeMOpaHHBIX anmapaToB. PacueT ammapaToB MPOTOYHOTO THIIA.
34. TerutonpoBOAHOCTH. TeruioBoe u3nydeHrne. KOHBEKTUBHBIN TEIIIO0OMEH.

NN



35. TeriooOMeH Mpu U3MEHEHUH arperaTHOTO COCTOSTHHSI TeIUIOHOCUTENEH.
36. CBs13b KOd(ppHUIHEHTa TeTUIoNnepeaun ¢ K03 HUIIMEHTAMH TEIUIOOTAAYH.
37. JIBmxymmas cuiia TermaIo00MEHHBIX IPOIECCOB.

38. HarpeBanue. Mcnapenne. Konngencarus.

39. Oxnaxkaenue 10 OOBIKHOBEHHBIX TEMIIepaTyp.

40. OxnaxaeHue 10 TEMIIepaTyp HUKE TEMIIEPATyphl OKPYKAIOIICH CPEeIbl.
41. YCcTpoHCTBO TEIIIOOOMEHHOM anmaparypsl.

42. OCHOBBI BBITIAPUBAHUS.

43. CrtocoObI BeITIapUBaHUSI.

Bonpocsl k 3k3ameny 6 (8) cemecTp

ITo AUCIHUITIIMHE HDOHCCCI)I M allrapaThbl IUIICBLIX IIPOU3BOJACTB
[TpaBuiio gas.
3axoH ['enpu.
Kunetnueckue 3aKOHOMEPHOCTH aOCOPOIIHH.
KoncTpykuuu adbcopOepos.
WneanbHble U peabHbIe KUJIKUE CMECH.
®da30Bble JUArpaMMbl KHUJIKUX CMECEH.
ITpocras u cnoxHas neperoHka.
Pextudukanus, cxeMbl peKTU()UKALMOHHBIX YCTAHOBOK.
HccnenoBanus mpouecca peKTu(uKaul B peKTH(HUKALMOHHON KOJIOHHE
NEePUOINYECKOTO IeHCTBHSL.
10. DkcTpakuus B CUCTEME KUIKOCTb-KHIKOCTb.
11. DkcTpakuus B cUCTEME TBEPOE TEJO KUIKOCTb.
12. YeTpoilcTBO SKCTPAaKIIMOHHBIX allapaTos.
13. AncopOeHTbl, 006JaCTH UX TPUMEHEHUSI.
14. Cxema oT a/IcOpOIIMOHHBIX aNapaToB.
15. ®opmsbl CBSA3M BIIard ¢ MaTEPUAIOM.
16. Kuneruka mporiecca CyIku.
17. KoHCTpyKIIMU CYIIMIIBHBIX YCTPOUCTB.
18. TIporiecchl U ammapaTsl AJIs TPOBEICHUS (PepPMEHTAIUH.
19. ®usnyeckne OCHOBBI H3MEIBUYCHUSI.
20. Onpenenenne pabOTH U3METBUCHUS.
21. VIzyyeHne KOHCTPYKIIMHU IPOOUIIOK, MEBHUI] U PEXKYIIUX MAIIHH.
22. Omipenienenue ycuiusi padoThl IPECCOBaHUS.
23. KOHCTPYKITNH TTPECCOB.
24. Tlpouecc npeccoBaHMsL.

©WooN AN E



3K3AMEHAIIMOHHBIN BUIET K 9K3AMEHY 3A 5 CEMECTP

CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUS

Kadpenpa_ «TMullM»
20 -20__ yueOHsbIi rox
3K3AMEHAIIMOHHBIN BUJIET Ne 1

110 JUCHUIIJIIMHEC Hpoueccm " arnmaparbl IMHIICBBIX IIPOMU3BOCTB AJIA o6yqa}0umxc;1 HalpaBJICHUA

moarotoBku 15.03.02 TexHoJIOrMYeCcKUE MAIMHBL K 000pYIOBAHUE

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

BOITPOCHI

1. Knaccudukanus mporeccoB IMUINEBBIX TPOU3BOJICTB.
2. B Kakux TEXHOJOTHYECKUX MPOIleccax M KaK UCTOIb3yeTcss 0OpaTHBIA OCMOC.

3. MeTOI[BI Harp€BaHug U OXJIAXKICHUA IMTPOAYKTOB MUIICBLIX IIPON3BOJICTB

3aB. kadenpoii A.1O. BorameB

Kpurtepuu onenuBanusi:

OreHKa «OTJIMYHO» BBICTABISETCS 3a TI1y0OKOE 3HAHKE MTPETYCMOTPEHHOTO TIPOTPaMMOii
MaTepHuaa, CoAepPKaIIerocss B OCHOBHBIX M JIOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
MCTOYHMKAX, 38 YMEHHE YETKO, JTAKOHUYHO U JJOTUYECKHU MOCJIEI0BATEIbHO OTBEUATh Ha
MOCTaBJICHHBIE BOMIPOCHI, 33 YMEHNE aHATM3UPOBATH N3YYaeMbI€ SBJICHUS B UX B3aUMOCBSI3U U
JIUAJIEKTUYECKOM Pa3BUTHH, IPUMEHSTh TEOPETUUECKUE MTOJIOKEHUS MTPU PELICHUN
MPaKTUYECKHX 3a]1a4.

Or1eHKa «X0PoIIo» - 32 TBEPAOE 3HAHHE OCHOBHOTO (IIPOrPaMMHOT0) MaTepuana, BKII0Yas
pacdeTsl (Ipu HEOOXOIMMOCTH ), 32 TPAMOTHBIE, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA
MOCTaBJIEHHBIE BOIPOCHI, 332 YMEHUE TPUMEHSATH TEOPETUUECKHE MOJOKEHUS ITIs1 PEILICHUS
MPaKTUYECKHX 3a]1a4.

OreHKa «y/10BJIETBOPUTEIBLHO) - 32 0011Iee 3HaHUE TOJIHKO OCHOBHOT'O MaTepuana, 3a OTBETHI,
coJieprKaIlre HeTOYHOCTH UITH ¢l1ab0 apryMEHTUPOBAHHEIE, C HApYIICHUEM
MOCIIE0BATEIbHOCTH U3JI0KEHHS MaTepHaa, 3a ciaboe NpUMEeHEHUE TEOPETUUECKUX
MOJIOKEHUHN MIPU PEIICHUU MPAKTUYECKUX 3a/1ay.

OrneHka «Hey10BJIeTBOPUTEIbHO) - 32 HE3HAHNE 3HAUUTEIbHON YacTHU IPOrPaMMHOTO
MaTepuana, 3a CylleCTBeHHbIC OIMOKH B OTBETaX Ha BOIMPOCHI, 32 HEYMEHHE OPUEHTHUPOBATHCS B
pacuerax, 3a He3HaHHE OCHOBHBIX MOHSTUN JUCIUILTHHBI.



CEBEPO-KABKA3CKASI TOCY/IAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»

KoMIuIeKT TeCTOBBIX 3aIaHMii JIsl TEKYIIEro KOHTPOoJIsi 5 (7) cemecTp

ITo JUCIUITIINHEC HDOI_[GCCBI H anriapartsl IMMINCBBIX ITPOU3BOACTB

1.

1. Ilo xakoMy NpH3HAKY KJIACCHPHUUHPYIOT MPOUECCHl MHINEBBLIX MPOU3BOJACTB MPH HX
uzyuennu (ITK-3)

Omeempi. 1.1. 1lo OOIIHOCTH HAYYHBIX IUCLUIUIMH, MNPEIMETOM H3YYCHHS KOTOPBIX OHHU
SIBIISTEOTCSL.

1.2. o nepepabaThIBaeMbIM IIPOYKTaM.

1.3. Ilo nepeuncieHHBIM 3HAYEHUSAM KPUTEPUEB TOJ00US.

2. Jlasg 4Yero Hy:KHa THUNOBas KJaccHpuKanus MAIIMH W aNnapaTtoB MNUIIEBBIX
npousBoacts (IK-6)

Omeempi. 2.1. JInsg co3ganus eTMHON METOAMYECKON 0a3bl.

2.2. JIns pa3paObOTKH YaCTHBIX KiIacCU(pUKAITHIA.

2.3. Insa obecrieueHnst MX TOJTHOTEL.

3. K kakoii rpynne TpeGoBaHHii OTHOCHTCS He00XOAMMOCTb YHHPUKAIUM 3JEMEHTOB
TexHosornveckoro opopynosanus (ITK-3)

2.
1. SIBasiercst in (peHOMEHOJIOTMYECKOI 3aBHCMMOCTHIO 3ak0oH Oma |— U/R, rae |— cuaa
TOKa B npoBoaHuke; U—Hanpsixkenne; R —conporuiaenne (ITK-5)
Omeemwi. 1.1. Ja.
1.2. Her.

2. SIBasiercst i1 (peHOMEHOJIOTHYECKO 3aBHMCHMOCTHIO JIMHEHHBIH YJIeH Pa3jioKeHusl B
ounomuaabHbIi psa pyukmun (1 +X)*; 3anuceiBaemeplii B Bujae 1= aX (IK-5)

Omeemul. 2.1. Jla.
2.2. Her.

3. Jas  Becex JM NPOLECCOB NHMIIEBBIX MNPOHM3BOACTB MOKHO TPUMEHATH
(denomeHoornueckuii Meroa uccaerosanuii (IK-3)

Omeemul. 3.1. Jlns Bcex.
3.2. TonbKo AJis TeX, KOTOPHIE OMUCHIBAIOTCS (PEHOMEHOIOTHUECKUMHU 3aBUCUMOCTSIMHU.
3.3. TonbKO 1151 MPOIIECCOB TEIIO- U MAacCOIEepeHoca.

4. Yro Takoe kputepuii mogoous (IK-5)
Omeemui. 4.1. JI1o60# 6e3pa3MepHbIi KOMILIEKC ITapaMeTPOB.
4.2. OtHoOMIeHNe 0000MEHHBIX CHJI, YCKOPSIOIMIMX U TOPMO3SIIINX MTPOIIECC.



4.3. OTHOLIEHNE OTHOMMEHHBIX CUJI, IEHCTBYIOINX B PAa3JIMYHBIX NIPOLIECCAX.

5. Uro Takoe paBHOBecHOe cocTosinne cucrembl (ITK-6)

Omeemet. 5.1. CocTosiHUEe, B KOTOPOM MOOYKIAIONINE U TOPMO3SIIIHUE MPOIIECC CHIIbI PABHBI.
5.2. CocTostHuE, KOTJIa OTCYTCTBYIOT U3MEHEHUS MTapaMeTPOB CUCTEMbI BO BPEMEHHU.

5.3. CocTtosiHHME, KOTJIJa HUKAKHE TTPOIIECCHl B CUCTEME HE TTPOUCXOIAT.

6. SIBasieTrcss JiM KpUTepUeM NMOJA00MS, XapaAKTEePU3YIOIIUM PeKUM TeYeHHs KUAKOCTH IO
TpyOe, OTHOIIIEHHE ee JAUaMeTpPa K BbICOTE MHKPOHEPOBHOCTEl Ha ee BHYTPeHHeM
noBepxHoctu (IK-3)

Omeemwi. 6.1. Jla.

6.2. Her.

7. Ilouemy He AeJAKT U He CTAHAAPTU3UPYIOT MAIIMHBI U ANNAPAThI, YI0BJIETBOPAIOLINE
BCEM MOKa3aTeJsiM ONTHMH3AIMU U BCEM BO3MOKHBIM TpedoBanusiM K HuM (ITK-3)
Omeemeoi. 7.1. [loToMy 4TO Tako#l anmapar CIUIIKOM JOPOTroil.

7.2. TloTromMy 4TO YJIOBJIETBOPUTH BCEM TPEOOBAHUSIM HEBO3MOXKHO.

7.3. Tloromy uTO anmapathl pa3BUBAIOTCS ObICTpEE, UeM YCIIEBAIOT COCTABIIATH CIIPABOYHUKHU.

8. Jlnsi yero B TeOpUH MNPOIECCOB W ANNAPATOB MHINEBHIX NMPOH3BOACTB HCMOJb3YHOT
npunmun Jle Mareane (ITK-3)

Omeemwi. 8.1. JI7st IpaBUIBHON OPTraHU3aIMU PABHOBECHBIX COCTOSHUI B Pa3IMYHBIX CHCTEMAX.
8.2. Jlnist ompeieNieHus YKciia He3aBUCUMO U3MEHSIIOIMXCS [TapaMETPOB CUCTEM.

8.3. Jlnist co3HaTepHO opraHu3aiui pabodero mporecca B MallliHAX U alaparax.

9. Ecam pe3yJbTaTHBHOCTH amnmapara (MAaIIMHbI) MOKeT XapaKTepHu30BaTbCs
HECKOJbLKMMHM NapaMeTpaMH, KaKue W3 HHX MOKHO HMCIOJb30BaThb NPH HANWCAHUM
(eHOMEHOJIOTHYECKHNX YPaBHEeHMIl, onuchbiBawmux npouecc B Hux (ITK-5)

Omeemul. 9.1. JItoOble.

9.2. TonbKO T€, KOTOPBIE XapaKTEPU3YIOT OCHOBHOE Ha3HAUEHUE alIapara.

Tonbko Te, KOTOphIe XapaKTePU3YIOT pacCYUThIBaeMble apamerpsl anmapara. ([1K-3)

9.3.

3.
1. Kak Mo0XHO ompeieuTh, YTO 32 KMIAKOCTh HAXOAUTCH B cocy/e: KanejlbHas MJIU ras
(IIK-5)
Omeemur. 1.1. 1lo HamMuuMio0 BUAUMOM TOBEPXHOCTH pa3lena MEXAy KUIKOCTBIO H
OKPYKarOIIEH Cpeou.
1.2. ITo macce crakaHa C )KHIKOCTBIO 1 O€3 Hee.
1.3. Ilo npo3padHoCTH.

2. O0bsicHUTE IPUYHMHY HEC:KHMAeMOCTH KaneabHoii xxuakoctu (IIK-3)

Omeemur. 2.1. KanenbHas >KHAKOCTh, H3HAYAILHO HAXOAUTCS IO OOJBIIMM JaBJICHUEM OT
MOBEPXHOCTHOTO HATSKEHMs, a JACUCTBYIOIEe HW3BHE JaBJICHHE MPEHEOPEeXKUMO Majio 10
CPaBHEHHMIO C HHUM. OTO SBISETCS NPUYMHON MPEHEOPEKHMO MaJbIX JOMOJHUTEIbHBIX
negopmanuii.

2.2. BcenenctBue ManbIx  pacCTOSHMM MEXIy MOJIEKYJaMH JajbHEHIIEe UX CHKATHE
HEBO3MOJKHO.

2.3, B KanenpHOW *UJKOCTH COXPAHSETCS MOJOBUHA CBSI3€M MOJIEKYJ, U ATO OINPEIEIAET €€
HEC)KMMAEMOCTb.



3. Uem paziamuarorcs ¥ WaeajbHas M HHIOTOHOBcKast :kuakocTu (IK-5)

4. Yem paziam4aoTcs HbIOTOHOBCKasi U peoJiornyeckasi skuakoctu (ITK-5)

5. Yem oT1MuaroTCsi MaccoBbie CHIIbI OT MoBepXHOCTHBIX (ITK-5)

Omeemwi. 5.1. MaccoBbl€ CUJIBI ICCTBYIOT Ha KaXKIbIA SJIEMEHT MACChl dKUJIKOCTH.
5.2. MaccoBbl€ CUJIBl JEHCTBYIOT Ha BCIO MACCy KUAKOCTU B COCYZE LIETUKOM.

5.3. MaccoBble CHIIBI BEI3BIBAIOTCS JSHCTBUEM CHJIIBI TSKECTH 3EMITH.

6. Kakyo ¢opMy npumer 3mopa ruJpocTaTHYeCKOro AABJIEHHS] KUIKOCTH B CTaKaHe
(IIK-6)

7. Kakyio ¢opMy NpUHMMAET MOBEPXHOCTH KMIKOCTH B PAaBHOMEPHO BpPAIIAIOLIEMCS
cocyne (ITK-6)

8. B pe3yabTarte 4Yero mnpecc-MyJbTHIIMKATOP YPABHOBEUIMBAeTCsl TIPy3aMH Pa3HOil
Maccbl Ha ero nopmmasax (ITK-5)

Omeemui. 8.1. BeaeacTBue pa3Hoi IIIOMIAAU STUX TOPIIHEH.

8.2. M3-3a pa3HOro AaBIEHHS OJI €TO MOPIIHIMH.

8.3. bnaromapsi pa3Hoi CKOPOCTU JIBUKEHHUS MTOPUTHEH.

9. B uem cymiecrBo 3akoHa IMackaius (ITK-6)

Omeemul. 9.1. JlaBieHre Ha OCHOBAHHUS COCYJIOB IPOU3BOJIBHOM ()OPMBI, HO IIPU PAaBHOM BBICOTE
BOJIbI B HUX OJIMHAKOBO.

9.2. JlaBrieHH€ B COCYy/I€ MEPEIAETCS BO BCEX HANPABJICHHSIX OJMHAKOBO.

9.3. 'mapocraruyeckoe J1aBlIeHUE B TOYKE PAaBHO NMPOU3BEICHHIO BBICOTHI CTONI0A KUAKOCTH HaJ
9TOM TOYKOM Ha INIOTHOCTH KUAKOCTU U YCKOPCHUC CUJIBI TAKCCTH.

10. B uyem ¢u3suyeckasi CylIHOCTh TOr0, YTO JaBJeHHE HA JHO COCyAa B NPSAMOM H
BBINYKJIOM cTakaHe oguHakoBo (ITK-6)

Omeemei. 10.1. B TOM, 4TO THAPOCTATHUECKOE JIaBIICHUE OTPEACIISIETCS TOIBKO BBICOTOM CTOI0A
JKUJKOCTH HaJ pacCMaTpUBAEMON TOUKOM.

10.2. B ToMm, uTO Macca BOABI B 3TUX CTaKaHaX OJMHAKOBA.

10.3. B Tom, uyTOo cocraBistonMe OMIOp JaBICHUS HAa BBIIYKJIbIE TMOBEPXHOCTH
YPaBHOBEIINBAIOTCS.

4.
1. KakoB ¢pu3nyecknii cmbica kputepusi Peiinonbaca (IIK-6)

2. KakoB ¢pu3nyecknii CMbICJI YPaBHeHU Jiljiepa i moToKa uaeanbHoii skuakoctu (IK-
6)

Omeemul. 2.1. IT0 sHEpreTudeckue OanaHchl B MPOEKIUAX Ha KOOPJUHATHBIE OCH.

2.2. Oro GanaHChl CUJI B MIPOSKIUAX HAa KOOPAMHATHBIE OCH.

2.3. Dro GanmaHChl MacC B IPOSKITUSAX HA KOOPAMHATHBIE OCH.

3. Yem pazaunuarorcs ypapHenusi Hapbe—Crokca n Jiiaepa (ITK-3)
Omeemul. 3.1. YpaBHeHusa HaBbe—CTOKCa yUUTHIBAIOT HECTALIMOHAPHOCTH MIOTOKA JKUIKOCTH.



3.2. VYpauenuss HaBre—CroKca - Hambosee MONHAsS CHUCTEMa ypaBHEHUH, OMUCBHIBAIOIINX
JIBMDKCHUE YKUJIKOCTH.

3.3. YpaBuenus HaBre—CTOKCa JOMONHAIOT YpaBHEHMs Diljiepa YIeHaMH, XapaKTepU3YIOIUMHU
BSI3KOCTD YKUJIKOCTH.

4. Kakoii pusnueckuii napamerp usmepsier Tpyoka Iluro—IIpanaras (ITK-5)
Omeempoi. 4.1. CTaTuecKkuii HAMop.

4.2. JluHaMU4YeCKui Harop.

4.3. CyMMy CTaTU4E€CKOTO U JUHAMUYECKOTO HAIIOPOB.

5. Iloyemy npu OTKPBHIBAHUM 3aCJIOHKHM HA NMYTH BO3AYIIHOr0 MOTOKA aBJieHHe Mepea Hel
nagaer? (IK-3)

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

5.2. B 3ToM cityyae 4acTh CTaTUYECKOTO JABIICHHS TIEPEXOIUT B MOJIHOE, KOTOPOE MAHOMETPOM
HE U3MEPSICTCA.

5.3. BenTmiistop BoOOIIE CO3/1a€T TOJIBKO CKOPOCTHOM HAIOp, KOTOPBINA MPU 3aKPBITON 3aCIIOHKE
MEPEeXOJIUT B CTaTUYECKOe namicHHE. [Ipu ee OTKpBIBAaHUHM ITOT MEPEXO]] YMEHBIIACTCS, YTO
bukcupyercs Kak ymenbiineHue aasienus. (ITK-1)

5.
1. Ilouemy U3 ONOPOKHSAIOLIETOCSH COCYA KUAKOCTh HCTEKAET MeJJIEeHHee, YeM U3 COCy/Aa C
nocrosstHHbIM ypoBHeM (ITK-6)
Omeemwi. 1.1. OHa UCTEKAET C OJUHAKOBON CKOPOCTHIO.
1.2. TloTroMy 4TO AJisl TUX CIIy4aeB UCTCUCHHS PA3IMUAIOTCS XapaKTEPUCTUKH BBIXOIHBIX
OTBEPCTHM.
1.3. TlockonbKy HCTEUEHHE TPOUCXOAUT C YMEHBINAIOIIUMCS 10 BPEMEHU HaIlOPOM.

2. Kakmue pakTopsbl 3acTaBIASIIOT CTPYIO KMIKOCTH HA BXO/le B HACAJIKHU MePeKMMaThCS
(ITIK-5)

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

2.2. OTHOCUTENLHO OOJIBIIAS UINHA HACAIKOB.

2.3. PagmanbHbIe COCTABISIONINE CKOPOCTEH TE€UECHUS Ha BXOJIE B OTBEPCTHUE HACAIKA.

3. IIpaBHJIBLHO 1M B HEKOTOPBIX Pad0Tax CTPYIO KUAKOCTH, BHIXOASAILYI0 U3 KOHUYECKOI 0
HacajiKka, Ha3bIBalT cBepx3ByKoBoii (ITK-6)

Omeemul. 3.1. IlpaBunbHo. @opMa Hacasika HarloMuHaeT Gopmy coria JlaBams.

3.2. IlpaBmibHOo. CKOPOCTH CTPYH, UCTEKAIOLIEH U3 TAKOTO Hacaka, HanOOoIbIIas JUIsl BCeX
CTPYH, UCTEKAIOIINX U3 IPYTUX HACATKOB.

3.3. HenpasunbHo. KanenbHas )KHIKOCTh HEC)KHMAEMa, U IMIOHATHE CBEPX3BYKOBOW CTPYH IS
HEE HE CYILECTBYET.

4. B03MOKHO JIM YBeJIMUYECHHE PACX0JA 'KUAKOCTH IIPH MCTEYEHUH Yepe3 KOHNYEeCKUil
cy:kamomuiicsi Hacaaok (oTBet nosichuthb) (IK-3)

5. KakoBo unc/IeHHOe 3HaYeHHe KOI(PPUIMEHTA CysKeHUs MONePEeYHOro ceYeHus B
KoHouAaabHOM Hacaake (ITK-5)

6. Ilouyemy yroJ pacuiMpeHusi KOHHYECKOT0 PACXOAMAIIErocs HACA KA He YBeJIHYHBAIOT
oouiee 8° (IIK-5)



Omeemui. 6.1. Ilpu Takux yriax nepudepuitHple TUHAM TOKA CTPYH HAMITYUIIUM 00pa3omM
BO3BpAIIAIOTCS B INIYOHMHHbBIE €€ CIIOU.

6.2. B npotuBHOM citydae OyJeT peau30BaHa PacXOsIIAsCs CTPYS KUIAKOCTH.

6.3. Muave Oynet HAOIIOAATHCS OTPBIB CTPYH OT CTEHOK M YKEJIAeMbIM HaIpaBistomuid G ekt
CTCHOK He OyeT JOCTUTHYT

6.
1. B KaKOM TeYeHHH KHAKOCTH 10 TPYOONMpPOBOAY Pacxo/] W Nepemnaja AaBJeHHI CBA3aHbI
suneiino (ITK-5)

2. Ecaum B TpyOompoBoJe peasn30BaJCs TUAPOYIAp, KaKoe OCHOBHOe MeponpusiThe
HE00X0IMMO NPeII0KUTH 1151 ero npopunakruku (ITK-5)

3. Eciu BoJIHOBBIE NPOLECCHl, B TOM YHCJe NMPOIEecChl PACHPOCTPAHEHUsI YIAPHBIX BOJIH
1o TPyoOmpoBoaaM, BO3MOKHBI TOJbKO B CHCTEMAaX, XapaKTepu3yeMbIX U YNPYrocTbio, u
HHEPUHOHHOCTHIO O/IHOBPEMEHHO, 2 KaleJbHasl KHIKOCTh HeC)KMMaeMa, TO KaK MOKHO
00BSICHUTD siBJIeHUe ruapoyaapa B Heii (ITK-5)

Omeemul. 3.1. KamenbHas XHJIKOCTb OCTaeTCs B HEOOJIBIION Mepe CKMMAEMOH, M 3TOro
JIOCTaTOYHO ISl PeaTi3alliy SBJICHUS.

3.2. CxwumaeMm TpyOONpOBOA, U TOTOMY CHUCTEMA KUAKOCTh—TPYOOIPOBOA» B IIEIOM
CKUMaeMma.

3.3. Xunkocts, copepkamias BO3AYIIHBIE ITY3bIPbKA M BO3AYIIHBIE TPOOKH B TYNMHKOBBIX
HOJIOCTSIX, IOCTaTOYHO CKUMaeMa.

4. Jlna 4dero nHyxeH rpapuxk Hmukxypanse mpum pacderax pacnpelejieHHbIX NOTeph B
Tpy6onposoae (ITK-5)

Omeemui. 4.1. JInst pacueta KO3PPHUIMEHTOB colpoTuBieHus Japcu.

4.2. Jlnsg ycTaHOBJIEHMS TPENEIIOB MNPUMEHUMOCTH (opmyn pacyera KO3(PPHUIMEHTOB
conportusiienus apcu,

4.3. 1151 BBIBOJIA PAaCUETHBIX (OPMYII.

5. Kakoii (pu3dnyeckuili MPU3HAK CJIYKUT OCHOBOM /ISl CY’KACHUS 0 HAJMYMU U BeJIUYHHE
MECTHBIX OTEPH JaBiieHus1 B Tpy6onposojae (ITK-6)

Omeempi. 5.1. I3MeHeHHE MONEPEYHOr0 CEYEHHUs MOTOKA.

5.2. HckpuBieHHEe TMHUNA TOKA TEUECHUS.

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

6. Iloa meiicTBHEM 4ero MpOMCXOAMT CMATHE TPYOONPOBOAOB NMPH 0OPATHOM THIApPOyAape
(ITK-6)

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

6.2. Bcnencrue ynpyroro BOCCTaHOBICHHSI (POPMBI TPYOOIIPOBOJIa MOCIIE OKOHYAHHUS JeHCTBUS
MOBBILIEHHOTO JaBJICHUS BO (POHTE BOJIHBI.

6.3. Ilo ogHy U3 CTOPOH 3aCIOHKHM WJIM THJPABIMYECKOTO CONPOTUBIECHUS CTOJNO >KHUIKOCTH
«yberaeT» OT HHUX, cO3/laBasg BakyyM. B 3ToM ciyyae BO3MOXHO cMATHE TpyOONpoBoaa
BHEIIHUM JIaBJICHUEM.



7.
1. ITouemy B cupoHHOM TPYOONPOBOIE KUAKOCTH MogHuMaercs Beepx (ITK-5)
Omeemeoi. 1.1. [loToMy 4TO B HETO BHayaJe 3aCOCAIN KUIKOCTb.
1.2. Tlotomy uTo aTMochepHOe aBIE€HUE BBHITECHSET KHUJIKOCTh, HAXOSIIYIOCS 10J] BAKYYMOM
B OITYCKHOH 4acTu TpyOomnpoBoIa.
1.3. TloTomy 4TO MpU BBITEKAHWUHU YKUIKOCTH W3 O0EUX €r0 BETBEH B HIKE ONMYIIEHHON BETBH
co3maercs 0ojee rTyOOKHil BAaKyyM, M 3TO BBI3BIBAET MOTOK KHJIKOCTH Yepe3 CHQOH.

2. Ecaum HeCKoJbKO TMPOCTHIX TPYOONPOBOAOB COeIMHEHbl MNapajlieibHO, KaKHe
napaMeTpbl Ha HUX ocTaoTcs oguHakoBbivMu (ITK-6)

3. Ecaiu HeCKOJbKO NPOCTHIX TPYOONPOBOAOB COEIHHEHBI IMOCJEI0BATE]IbHO, KaKue
napaMeTpbl Ha HUX ocTaTcs ognHakoBbivMu (ITK-6)

4. Kakue mnapameTpbl M3 HA3BAHHBIX jajiee JOCTATOYHBI [JIA pacyera JuaMeTpa
Tpy6onposoaa (ITK-6)

Omeemei. 4.1. [lepenaj gaBieHu U IIUHA TPYOOIIPOBOAA.

4.2. Pacxom *KHIKOCTHU U Nepenajl JaBJICHUI Ha TPyOOIIpoBoIe.

4.3. Pacxon *uIKOCTH U 4uciio PeliHonbaca ee TeueHusl.

5. Ha kakyi0 MaKCUMAaJIbHYIO BBICOTY MOKeT MOIHATH KUAKOCTH cH(OHHBII TPyOonpoBojg
(0e3 yuera nmorepn) (IK-3)

Omeemesi. 5.1. Ha BBICOTY BOJIIHOTO €TOJ10a Mpy aTMOCGHEPHOM JIaBJIICHUH 110 BOCXOIAIIEH BETBU
TpyOomnpoBoOa.

5.2. Ha BbICOTY BOASHOrO CTOJ0a HpH aTMOC(PEpHOM [aBICHMM I10 HHUCXOJALIEH BETBU
TpyOonpoBoa.

5.3.  Ha BbeicOTYy, NpuU KOTOPOM OCTAaTOYHOE JaBJICHHWE B HAWBBICIIEH TOYKE MOIBEMA
YMEHBIINTCS /10 IaBJIE€HUS HACBHIIIEHHBIX ApOB.

6.6. ls1s1 yero paccUMTHLIBAIOT HANIOPHO-PACXOHYI0 XapaKTepucTuky Tpyodonposoaa (ITK-
3)

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

Harfopy.

6.2. JIns nmostyueHust MOJIHOM pacyeTHOM XapaKTepUCTHKH TPYOOIpoBOIa.

6.3. Jlna pacyera AeWCTBUTEIHLHOTO HAoOpa M pacxoja >KUIKOCTH MPHU COBMECTHOH pabote c
HAacoCOM.

Kpurepuu ouennBanus:
OreHKa «OTJIMYHOY, €CITU MPaBUIIbHBIC 0TBETHI cocTarisFoT 100 - 85%

Or1eHKa «XOpOIII0Y, €CIIM MPABMIIBHBIC OTBETHI cOCTaBIIOT 84 — 70 %
OreHKa «yIOBIETBOPUTEIHHOY, €CIIH MPABUIIBHBIE OTBETHI COCTABIAIOT 69 — 50 %
OreHKa «HEYIOBIETBOPUTEIBHOY, €CIIU MIPABHIIBLHBIE OTBETHI COCTABISIOT 49 % 1 MeHee.



CEBEPO-KABKA3CKASI TOCY/IAPCTBEHHASI
AKAJIEMUS

Kadenpa_ «TMullM»
KomiuiekT TecToBBIX 3a1anmii 6 (8) cemectp

ITo JUCIUITIINHEC HDOI_[GCCBI H anriapartsl IMMINCBBIX ITPOU3BOACTB

1.
1. Jns dYero NPHMEHSIOT ACNUPANMI0 BHYTPEHHHX I0OJIOCTel TEeXHOJIOTHYEeCKOro
odoopynoBanus (ITK-3)
Omeemui. 1.1. J]nst oOecniedeHus ero moxapo- U B3pbIBOOE30IMaCHOCTH.
1.2. Jlns 0310pOBIIeHUS YCIIOBUM -Tpyaa pabOTaIOIINX.
1.3. Jlnst OT/ICTICHUS ¥ TIOJIE3HOTO UCIIOIh30BAHUS TIHUIH.

2. TloyueMy 4YacTUIbI NbLIH MOTYT OcecTh (YNAcTh) He TOJbKO HA MOJ, HO M Ha CTEHBI U
MOTOJIOK, a 3epHO — ToJibKo Ha o (ITK-3)

Omeemul. 2.1. BecneacTBue JErkoro mepeHoca MEJIKUX YacTHUI] MbUTM CIa0bIMU BO3YIIHBIMH
TCUCHUSIMU.

2.2. BcaencTBue BBHICOKOH IIEPOXOBATOCTH CTEH M MOTOJIKA.

2.3. BenencrBue pa3iMyHOIO COOTHOILIEHHUS MEX]Y MAacCOBBIMM M IOBEPXHOCTHBIMHM CHUJIAMHU
9TUX YaCTHII,

3. Kak Ha3bIBaeTcst yCTpOiicTBO oTesieHusl b oT Bo3ayxa (ITK-3)

4. Ioyemy B cucTeMe acnupauu MokeT Bbinaaarh Biaara (IK-6)

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

4.2. Ot nonasaHus KON BJaru B CUCTEMY.

4.3. Ot ee BpIMageHUs W3 IOTOKA TEIUIOTO BO3JyXa INPU €r0 COCIUHEHUH C XOJIOAHBIM
BO3yXOM.

2.
1.Yem oTIHMYAKOTCH aKCHAIbHO-IJIYHJKEPHbIE HACOCHI OT AKCHAJbHO-TIIYH/KEPHBIX
ruapasandecknx apuraresneii (ITK-3)
Omeemui. 1.1. Huuem He oTinyarorcs.
1.2. JlonyCTUMBIMH YIJIaMU YCTAaHOBKU HaKJIOHHOM IIAiOBbI.
1.3. TIpeoOGpa3zyemMbIMH MOITHOCTSIMH.

2. Yro siBasieTcss npu4nHOii kKaputamuu B Hacocax (ITK-5)

Omeemul. 2.1. I1oBbllIEHHAs] YaCTOTA BPALLEHUS,

2.2. CyxeHus NPOXOJHOrO CEYEHUSI B MarucTpaisix.

2.3. IloHwxeHue naBiEHMS KMIKOCTH HUXKE JABJICHUS HACBHIIIEHHBIX MApPOB C IMOCIEAYIOLIUM
€ro MOBBIIICHUEM.

3. Kakoii mapaMeTrp onpeaeasieT MOIHOCTH ruapaBandeckoii Mmammubl (ITK-6)




3.
1. MHcxoast M3 YC/JIOBHSI PABHOMEPHOCTH IOJAYHM OMNpPedeInTe, CKOJbKO ILUIYH)KEPOB
1eJ1€CO00Pa3HO M3rOTOBHUTH B MPOEKTHPYEMOM aKCHAJIbLHO-TLIYHKEPHOM Hacoce: ceMb HJTH
Bocemb (ITK-3)

2. B kakoM MecTe aKCHAJIbHO-IUIYH:KEPHOr0 Hacoca cjelyeT HCKATh CJelAbl IPO3UH,
Bbi3BaHHO# KaBuTanuei (ITK-6)

Omeemul. 2.1. B Hanbonee y3koM MeCTe MOABOISIIETO TPYOOIpoBoIa.

2.2. Ha ropue miynxepa.

2.3. B0 BXOJHBIX OTBEPCTHUAX PACTIPEACTUTEIbHBIX MIAN0.

3. B xakoM Hacoce NIpuUMeHSIIOT 0oJiee BA3KYI0 cma3ky (ITK-6)

4. Jlas gero cay:kat ruapasindeckue oammvaku (ITK-3)

Omeemul. 4.1. JIns KoMIIeHCAllUM TUAPABINYECKUX yTEUEK.

4.2. ]Iy yMEHbIIEHUS! MEXaHUYECKOTO AAaBJICHHS IIITOKOB HA OITOPHBIE ITOBEPXHOCTH.

4.3. Jlns crpaBiauBaHUs M30BITOUHOTO JABJICHHUS M3 pabOuYUX IOJIOCTEH C LENbI0 MOBBIIIECHUS
AQHTUKABUTAL[MOHHBIX CBOMCTB.

4.
1. Ioyemy miecTepeHHbIe M IUIACTHHYATHIE HACOCHI H3rOTOBJSAIOT, KaK MPaBHJI0, B
KoHcobHOM HcnoJanennu (ITK-3)
Omeemeoi. 1.1. 3-3a ux Masioit JJIMHBI HE TPeOyeTCsl BTOPOH OMOPHI pOTOpa.
1.2. C nenpro ynpoueHuss KOHCTPYKLUH.
1.3. [Inst yMmeHbIIEHNS YKCIla HAPY>KHbBIX YINIOTHEHHH.

2. ]It 4ero M3roToBJISIIOT IIECTEPEHHbIE HACOCHI ¢ BHYyTpeHHUM 3aueniieHuem (ITK-5)
Omeemul. 2.1. ]I yBenn4eHus KpyTsIIEro MOMEHTa Py paboTe B KAU€CTBE MOTOPOB.
2.2. ]Ins ymeHbIIeHHs YaCTOThI BpallleHUs Bajla PUBOAA.

2.3. JIns ynpoieHust KOHCTPYKIIMH.

3. JIns1 yero ciy:kaT KAaHABKH Ha TOpuax mecrepeHHbIx Hacocos (ITK-6)

Omeemul. 3.1. Jlng BBIMYCKa >KUIKOCTH W3 TOJOCTU BHAJAWHBI 3yOb€B B NEPUOJ IOJHOTO
3anupaHus 3y0oM BTOPOM MIECTEpHHU.

3.2. J1ns pa3rpy3Ku OT IEUCTBUSI OCEBOM CHUJIBI.

3.3. [lnd ynydieHus: TOPLEBOro YIUIOTHEHUS OT yTEUeK.

S.
1. Kakue BUbI 3JHepPruM MOTOKA KMIKOCTHU Npeodpa3yrorcs B jJonarounoi mammHe (IK-
3)

2. Ha kakue mapameTpbl NOTOKA KUAKOCTH BJIHSET KPUBHU3HA JIONATOK T'HAPABINYECKUX
mammH (ITK-3)

Omeemwi. 2.1. Ha pe3yabpTaTbl BEKTOPHOTO CIIOKE€HHS OTHOCHUTEIIBHBIX M TEPEHOCHBIX
CKOpPOCTEW IBUKEHHUSI TTOTOKA.

2.2. Ha mapameTpsl, XapakTepH3yIOIIie OOMEH SHEpPTHed MEXIy JOMaTOYHON MaIllMHOW W
MOTOKOM >KHJIKOCTH.

2.3. Ha pacxop )XuIKOCTH Yepe3 JIONMATOYHYIO MalluHy.



3. Jlnsg 4ero uMcmojab3ylT mapaMeTpbl MOA00HUsI PE:KUMOB MPH MPOEKTHPOBAHUN HACOCOB
(TIK-5)

Omeemut. 3.1. JIns BeIOOpa reOMETPUUECKUX pa3MEpPOB HOBOT'O HACOCA HAa OCHOBE aHAIOTHH C
STAJIOHHBIM.

3.2. Jlng yCTaHOBJEHHUS KPUTEPUAIBHBIX CBSA3€H MEXIy I'€OMETPUUYECKMMH U PEKUMHBIMU
napameTpamMH MallivH.

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

6.
1. KakoBo ocHOBHOe Ha3HAYeHHe MeMOpaHHoro Hacoca (ITK-6)
Omeemuwi 1.1. [lepekaunBaHue NpoyKTa ¢ OTACICHUEM €0 MOJOCTH OT MOJOCTH MPUBOAA U OT
OKPYXKAarOILEH Cpebl.
1.2. TlepekaunBanue 6€3 UCIIOIH30BAHUS KIIAITAHOB.
1.3. IlepexaunBanue ¢ JO3UPOBAHUEM MIPOIYKTA.

2. B yem cocTosiT cnenuduyeckue TpedoBanus k ceekyonacocy (IK-6)

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

2.2. MuHHUMaIbHOE MOBPEKICHHE CBEKJIBI MPU YCTONYMBOCTU KOHCTPYKLUHU K aOpa3MBHOMY
BO3/ICHCTBUIO IPUMECEN CBEKJIOBUYHOIO BOPOXa.

2.3. IloOyxaeHnue paboOThl THAPOTPAHCIOPTA CBEKIIBI MIPH PACHIOJIOKEHUN TPAHCTIOPTUPYIOIIUX
KaHaJIOB KaK BbIIIC, TAK U HUKC YPOBHS 3CMJIU.

3. B uem cnenuduka padoTsl Hacoca 1Js nepexkaunanusi nusa (ITK-6)
Omeempoi. 3.1. CrnaxuBaHue BICOKOYACTOTHBIX MyJIbCAllMN JaBICHUS.

3.2. Otnenenue oT nMuBa U30BITKA JUOKCHUIA YTIIEPO/IA.

3.3. [loanepsxanue CTPOro MOCTOSTHHOTO JaBIIEHUS Ha/l 3epKaJiOM IHBA.

4. Kakmue Hacochbl 1e1ec000pa3HO NMPUMEHSATH IS NEPEeKAYNBAHUA 3aMOYCHHOI0 3epHA
(IIK-6)

5. Kakue U3 Ha3BaHHBIX NPUMEHEHMIl OTHOCATCH K 00J1acCTH NMPHUMEHEHHsl CTPYHHBIX
HacocoB (ITK-6)

Omeemui. 5.1. PacnipuiiuBaHye U TPAaHCIIOPTUPOBAHHE KUIKOCTEH.

5.2. TloBbIEHNE NABIEHUS SKUIKOCTH.

5.3. TIHeBMOTpaHCIIOPTUPOBAHHUE.

6. Kakne cnenuajbHble 321241 MOTYT CTaBUThCsI epe poTopHbiMu Hacocamu (ITK-6)
Omeemul. 6.1. IlepekaunBanue AByx(a3HbIX cMeceH,

6.2. IlepexaunBaHN€ BBICOKOBSI3KMX MPOAYKTOB.

6.3. TlepexaunBanue MPOIYKTa, TPEOYIOMIETO YaCTOW OYHUCTKH POTOPOB OT BOJIOKHHUCTHIX W
KJIEUKUX IIPUMECEH.

7. biarogaps kakoMy dPPeKTy KUAKHH NPOAYKT MOJHUMAETCH MOAbEMHUKOM-3PIH(PTOM
(IIK-3)

Omeemul. 7.1. 13-3a yMeHbILIEHUS IUIOTHOCTU IPOAYKTA IIPU BBOJE B HETO BO3/IyXa.

7.2. BcnencrBue nepeMenieHus NpoayKTa MNoTOKOM BAYBA€MOI0 BO3/1yXa.

7.3. Bmarogapst 060uM Ha3BaHHBIM 3 deKTam.



8. B pesyabrare kakoro 3¢g¢dexra cpimy4ynii NPOAYKT NOJAHMMAETCH NOABEMHHKOM-
spaudrom (IIK-3)

Omeemul. 8.1. 13-3a yMeHbIlIEHUS IUIOTHOCTU IPOAYKTA IIPU BBOJIE B HETO BO3IyXa.

8.2. BcnencTBue nepeMenieHus MpoayKTa IIOTOKOM BAyBaeMOTro BO3IyXa.

8.3. bmaromapst 060mMM Ha3BaHHBIM P QeKTaM.

9. Kakoii mapameTp IJIYH:KE€PHOI'0 HACOCA-103aTOPA *KMJAKHMX NMPOAYKTOB U3MEHSIIOT JJIsl
peryJupoBaHusi 10361 BbiiapaeMoro npoaykra (ITK-3)

10. I[Moyemy Bo3aylIHBIE MOPIIHEBBIE KOMIIPECCOPHI /IeJ1al0T MHOrocTynenuaTbiMu (I1K-5)

11. [l yero nmpuMeHSIIOT MPOMEKYTOYHOE OXJaKIeHue Bo3ayxa B kommnpeccopax (ITK-5)
Omeemul. 11.1. Jlng npeoTBpallieHHs] Ype3MEPHOTO OBBILIEHUS TEMIIEPATYPbI

C)KMMaeMOoro BO3/1yXxa.

11.2. Jlnu ymeHbLIeHUS TOTPEOISIEMON MOIIIHOCTH.

11.3. JInst yMeHbIlEHUs] TeMIlepaTypbl HApYXHBIX MOBEPXHOCTEH Ha OCHOBAHUU TPEeOOBaHUI
TEXHHUKHU 0€30I11aCHOCTH.

7.
1. Kak peryaupyercsi CKOpPOCTbh [ABHMKEHHS IITOKA MHOIOCKOPOCTHOIO THAPOMOTOpPA
BO3BpaTHO-NocTynarejibHoro aeiicreus (IK-5)
Omeemul. 1.1. IlyreM mnonmaun pabodeil XUAKOCTU B IOJIOCTH, OTPAHUYEHHBIE MOPIIHIMHU
pa3HBIX AMAMETPOB.
1.2. V3MeHeHuEeM ycuius Ha IITOKE.
1.3. M3meHeHueMm pacxona paboueil KUIAKOCTH Yepe3 CIMBHYIO MAarucTpallb MpH MOCTOSHHOM
pacxojie B MOAAOLIENH MaruCTPaJIu.

2. Kak yMeHbIIaIOT CKOPOCTH ABUKEHHS IITOKA IMAPOLUJIMHIPA Nepe] KOHIOM padoyero
xoxa (ITK-5)

Omeemul. 2.1. IlyTeM yCTaHOBKHM 3JIaCTHMUHBIX aMOPTH3aTOPOB MEXKIY IMOPIIHEM M KPBIIIKOH
TUAPOLUIUHIPA.

2.2. IlepexpbiBas yacThb OTBEPCTUH CIIMBA MPH MOAX0/1€ MOPIUIHS K KPAHEMY ITOJI0KEHHUIO.

2.3. YMeHblIeHHEM pacxoia pabodel )KMIKOCTH Ha BXOJI€ B THIPOLIMIINH/IP.

3. Bcerapa qm Hacoc Oyzer padoTaTh B peXHMe T'HIPOMOTOPA, €CJIM HA ero BXOJ NMOAAaTh
PatouyI0 KHIAKOCTD MO/ JaBJIEHHEM, a BBIX0 COeAMHHUTH co cauBom (ITK-3)

Omeemul. 3.1. Beerna.

3.2. Her. TpeOyetcs u3MeHeHHe quana3zoHa pabounux MOJ0KEHUI peryIupyrouxX OpraHoB.

3.3.  Her. HeoOxomumo Kak HW3MEHEHHME PETYJIHPOBOK, TaK W BBOJ HOBBIX JJIEMEHTOB
KOHCTPYKIIHH.

4. Kak u3MeHHTb CKOPOCTH IBHKEHHsI MHOTOCKOpocTHOro ruapoasurarens (IIK-5)
Omeemui. 4.1. IlyTeM ycTaHOBKM HECKOJIBKUX MOPIIHEN C pa3IuyHON pabodel miomaipo.

4.2. Co3ganueM B OJHOM THAPOIMIMHAPE HECKOJIBKUX HUIUHAPOB C Pa3HBIMH OO0BEeMaMu
pabouyux MoJIoCTeH.

4.3. TlomaBast B THAPOABUTATENH PAOOUYIO KHUIKOCTH C Pa3HBIM PACXO0JIOM.



8.

1. Yem o00bsicHsIIOTCS cnenuduyecKue CBOCTBA MHUIIEBBIX Mace Kak moaumepos (ITK-5)

2. [ToyeMy Npu TeYeHUH MOJMMEPHOT0 MaTepPHAaJIa MO Pe3K0 CyKawleMycsi TPyoonpoBoay
TpeHHe HA Y4YacTKe Cy)KeHHsl CYIIeCTBEHHO NMPEBbINIAET TPEHHE HA IUIABHO CYKAIOIIMXCS
yuactkax (ITK-5)

Omeempi. 2.1. TIoTOMY 4TO 4acTh MaTe€pHaia 3aICPKUBACTCS Ha OBICTPO CYKAIOIIUXCS yIacTKax
U TPEHHE MO0 HEMY 3aMEHSCTCS pa3pbhiBaMHU IMOCTOSIHHO OOPa3yIOIIMXCS IMOMEPEYHBIX CBA3CH
Mmarepuara.

2.2. Tloromy YTO yBEIMYMBACTCS HOPMAJIbHAS COCTABJISIOINAS CHJIBI JABJICHUS MaTepualia Ha
BHYTPEHHIOIO CTEHKY TPyOOITpOBO/IA.

2.3. TlotoMy 4YTO YacTh MOJUMEPHOIO MaTepHaja JBWXKETCS Mo TpybompoBoay B (opme
CHapsiJia U TIPH €ro KOHTAKTE CO CTCHKOM TPEHHE YBEINIUBACTCS.

9.
1. B uem 3akiniouaercst npouecc nepemernuBanust uurpeauenton (ITK-5)
Omeemsot. 1.1. B mepeMemieHu MO MPOCTPAHCTBY OTIEIBHBIX YacTel CMECH C TOMOIIbIO
MECHJIBHOTO OpraHa.
1.2. B wu3MmenbueHUMM NpoAyKTa Ha Oojiee MEIKHE YacTUIbl M PAaBHOMEPHOM HX
nepepacnpe/ielieHuy B IPOCTPAHCTBE.
1.3. B oOMeHe MecTaM# pacIioyoKEHHUs OT/ACITBHBIX YIEMEHTOB CMECH.

2. 115 4ero, XapakTepu3ysi Ka4ecTBO NepeMelInBaHNusl, HCMOJb3YIOT NMOHATHE MaclITada
nepememmBanus (ITK-3)

Omeemul. 2.1. [y morydeHusi OJHO3HAYHBIX OIIEHOK KayecTBa MepeMeInBaHus, 00 O/HA U Ta
K€ CMeCh B 3aBUCUMOCTH OT MacIiuTada ONEeHKHU MOXKET OBbITh MIPU3HAHA KaK paBHOMEPHOM, Tak U
HEPaBHOMEPHOM.

2.2. OroT napameTp BoOOIIe HE JTOJKEH UCIIOIb30BaThCS.

2.3. DTOT napaMeTp JOJKEH 3a/1aBaThCs TEXHOJIOTaMH KaK XapaKTepUCTHUKA YCBOSIEMOCTH MUILIH.

3. OO0s3aTeqIbHO JIM  MeXaHHMYecKoe IepeMellleHHe Ppa3ipo0/ieHHbIX YacTull B
npocrpancTBe npu romorenusanuu (IK-3)

Omeemul. 3.1. O0s13aTeNIbHO, TaK KaK 3TO HEOThEMIJIEMAsi YacTh MPOLiecca TOMOT€HU3AlINH,

3.2. He o0s3arenbHO, Tak Kak mpouecchl AU(GPy3uun co BpeMeHEM BBIPABHHUBAIOT MO
KOHIIEHTpaIUM.

3.3. He oGs3aTenbHO mpu HEOOIBIIMX HAYATBHBIX (DIYKTyalusX 1MoJied KOHIEHTPaIHH.

4. Kakue MecujbHbIe OpraHbl IPUMEHAIOT B allmaparax MEXaHUIECKOro rnepeMeinBanus
(IMK-3)

5. Yro xapakrepusyer kpurepmii Jiiaepa npu nepememmsBannu (ITK-6)

Omeemui. S.1. IIyCKOBYIO MOIITHOCTH CMECHUTENS.

5.2. CkopocTb JBUKEHHS MECUIIBHBIX OPTaHOB.

5.3. MoniHoCTh, 3aTpaunBaEMYIO Ha MPUBOJI MECUJIBHBIX OPTaHOB B IIPOIIECCE ITEPEMEIINBAHUS.

6. Kaxkoe M3 ykazaHHBIX Jajiee SIBJCHUI MCIOJb3yeTCHA IJIsi TOMOTIeHM3alUU KUIKHX
cmeceii (ITK-3)

Omeempul. 6.1. JIBI>KEHHE MECUIIBLHBIX JIOITACTEH.

6.2. bapboTupoBanue Bo3ayxa.



6.3. PacnpocTpaHeHue y1apHbIX BO3MYIIEHUN 110 TOMOT€HU3UPYEMOM CMECH.

7. Ecrb JuM mnpexea 1o pasMepaM TIOMOTeHM3MPYeMbIX 4YAaCTHI, HHXKe KOTOPOro
AajJbHelas romoreHu3anus He Tpedyercs (ITK-5)

Omeemsi. 7.1. [lpenena uet. [IpeacrasisieTr HHTEpEC TOMOTEHU3AIMS BILUIOTh 10 MOJICKYJISIPHBIX
MaciTaboB.

7.2. ImeeTcst penest, XOTs €ro BeJIMYMHA B HACTOSIIIEE BPeMs HE OIpe/iesicHa.

10.
1. Yem pa3imyaoTcsi OIHOPOAHbIE U HeoaHOpoaHbIe cucTemsl (ITK-3)
Omeemwi. 1.1. ArperaTHbIM COCTOSSHUEM CaMOU CUCTEMBI.
1.2. ®a30BBIMH COCTOSTHUSAMH UHTPEAUECHTOB.
1.3. Hanuuuem 4eTKHUX TpaHUI] pazziena Mexay dpazaMu.

2. Kakoii n3 Ha3BaHHBIX /lajiee MPU3HAKOB MOJKET CTaTh OCHOBOW mpomecca pa3jaesieHus
¢uabTpoBanuem (I1K-5)

Omeemul. 2.1. Paznuune miI0THOCTU AUCTIEPCUOHHOM Cpeibl M TUCIIEPCHOM (a3bl.

2.2. Paznuuune pa3MepoB YaCTHIL AUCTIEPCHON (ha3bl.

2.3 3ajepKuUBaHHUE YACTHUL HA IEPETOPOJIKAX.

3. Tloaxoas Kk mpomeccaM pasjejeHHsA ¢ (PEHOMEHOJOrMYeCKHX MO3HIHIA, MOKHO JIH
OTOKIEeCTBUTH PAa3UYNs MPU3HAKOB pa3ejieHHsl ¢ 0000IEeHHBIMH JIBHKYIIUMHU CHJIAMH
npoueccos (ITK-6)

Omeemui. 3.1. MOXKHO.

3.2. Henw3s.

3.3. MoxHO, HO HE JJI BCEX MPOIIECCOB.

4. Iloyemy TakHe CHCTEMbl, KAK PacTBOPbI, OTHOCATCH K OJHOPOAHBIM CHCTeMaM, a NMpPHU
HX pa3/ieJIeHHH Ha PACTBOPHTEb H PACTBOPECHHOE BEIIECTBO YaCTO HUCIOJIbL3YIOT NPHU3HAK
pa3jeieHMs] Ha MOJYNPOHMIAeMbIX MeMOpaHaxX, KOTOpPbI IO CBOeil CyTH SIBJIsIeTCSA
NMPU3HAKOM pa3ziejieHusi HeoaHopoaHbix cucrem (IK-5)

Omeemur. 4.1. TloToMy 4YTO B pacTBOpax TIpaHMIBI pa3jella PACTBOPEHHOI'O BEIECTBA U
pPacTBOPUTEIIS HENbB3S YBUJETh AAKE B CaMbIi CHJIBHBIN ONTUYECKUI MUKPOCKOII.

4.2. TlotoMy uTo 37ech pa3ieleHHUE BO3MOKHO M IO TaKOMYy IMPU3HAKY pa3[eNeHUs, Kak
BBINIAPUBAHUE, KOTOPBIN OTHOCUTCS K OJHOPOJHBIM CUCTEMAM.

4.3. TloTomy 4YTO TO BCEM JAPYIMM TpPU3HAKaM pPACTBOPHI MPHHATO OTHOCHUTH K OJHOPOTHBIM
CHUCTEMaM.

Kpurepuu onenuBanus:
OreHKa «OTJIMYHO», €CIIU MpaBHIIbHBIE OTBETHI cocTaBisitoT 100 - 85%

OreHKa «XOpOIIIOY, €CII MPaBUIIbHbBIE OTBETHI cocTaBisA0T 84 — 70 %
OmeHka «yIOBIETBOPHTEIBHOY, €CIIH MIPABIIIBHBIE OTBETHI COCTABIAIOT 69 — 50 %
O1eHKa «HEYIOBJICTBOPUTEIILHOY, €CITU TPABIIIBHBIE OTBETHI COCTABISIOT 49 % 1 MeHee.



5. MeTonnquKne MaTepHualbl, onpeaeJasaromue nmpoucaypsbl O€CHNBaHUA
KOMIICTCHIINN

Ne Onenounoe cpeactro | IIpomenypa oneHnBanus (METOIUYECKUE PEKOMEHIAIINH )
IL.IL.

1. | TecroBble 3aanus ABIISIIOTCS MpocTeiieil GpopMa KOHTPOIIs, HalpaBiIeHHAs Ha
IPOBEPKY  BJIAJEHUs  TEPMHUHOJIOIMYECKMM  alllaparoM,
COBPEMEHHBIMH  MH()OPMAIIMOHHBIMU  TEXHOJOTMSIMU U
KOHKPETHBIMU 3HAHUAMH B 00JacTH (yHAAMEHTAIBHBIX U
HNPUKIAJHBIX JUCHMILUIMH. TecT cOoCcTOMT U3 HEOOJBIIOro
KOJIMYECTBA D3JIEMEHTAPHBIX 3aJa4; MOXXET IPEOCTaBIAThH
BO3MO>XHOCTbh BbIOOpA U3 MEpPEYHsI OTBETOB; 3aHUMAET YacTh
yuebHoro 3asstust (10-30 MMHYT); NpaBUIbHBIE PELICHUS
pa3duparoTcs Ha TOM e MJIM CIEAYIOLIEM 3aHSATHM; 4acToTa
TECTUPOBAHUS OIPEIEIIAETCS MIpernoiaBaTesieM

2. | DK3ameH CcIyxutT  (OpMOH  TPOBEPKHM  KadyecTBa  yCBOGHUS
oOy4aromuMucs yueOHOro MaTepuania

Jlanubie  (OpMBI KOHTPOJI OCYIIECTBIAIOTCS C TPUBICYCHHEM Pa3zHOOOPa3HBIX
TEXHHUYECKHUX CpPEICTB. TEXHUYECKHE CpEICTBA KOHTPOJSI MOTYT COJEpKAaTh: MPOrPAMMBI
KOMIIBIOTEPHOT'O TECTHPOBAHMS, YueOHbIC 3a]a4l, KOMIUIEKCHbIE CUTYAI[MOHHBIE 3aTaHUS.

B mnoHATHE TEXHMYECKHX CpPEICTB KOHTPOJS MOXKET BXOAUTh 00OpYJOBaHHE,
HCIIOJIb3YEMOE O0yYaroUMMCs MPH MPAKTHUECKUX paboTax M MHBIX BHUJAX paboT, TpeOyrommx
IPAaKTUYECKOr0 MPUMEHEHHsS 3HAaHUW M HaBBIKOB B Yy4YeOHO-IIPOM3BOACTBEHHON CHUTYallHH,
OBJIAJICHUS TEXHUKOM DKCIIEpUMEHTA.

OpHako KOHTPOJb C MPUMEHEHUEM TEXHUYECKUX CPEACTB MMEET Psiji HEIOCTATKOB, T.K.
HE TIO3BOJISIET OTCICAUTh WHAMBUAYAIbHBIE CIIOCOOHOCTHM U KpPEaTHBHBIA MOTCHIIMAT
oOyudaromierocsi. B »ToM 0OH ycTymaeT MUChbMEHHOMY M YCTHOMY KOHTpoito. Kak mokasbiBaeT
OTIBIT HEKOTOPBIX BY30B - TEXHHUYECKHUE CPEACTBA KOHTPOIS JOJKHBI COMPOBOXKIATHCS YCTHOM
Oeceion ¢ perno/1aBaTesieM.

Nudopmanuonnsie cuctembl u TexHonoruu (MC) oleHMBaHUsA KayecTBa Y4EeOHBIX
JMOCTIKEHUH ~ OOyYaromMXCs  SBJSIOTCS  B&XKHBIM  CETMEHTOM  MH(OPMAIMOHHBIX
00pa30BaTeNbHBIX CHCTEM, KOTOpBIC IMOJy4aroT Bce OoJbIIee paclpoCTpaHEHHE B BY3axX TpHU
COBEPIIICHCTBOBAaHUU (MHPOpMATH3AIIMK) O00pa30BaTeNbHBIX TexHOMorui. I[IporpamMMmHbIi
WHCTpyMEHTapuii (000JI0UKa) TAaKWX CHUCTEM B PEKHUME OICHUBAHUS W KOHTPOJIS OOBIYHO
BKJIIOUYAET: 3JIEKTPOHHBIE 00yYalOINe TECThI, ANEKTPOHHBIE ATTECTYIONINE TECThI, AIEKTPOHHBIN
MPAKTUKYM U Jp.



DneKTpOHHBbIE 00yYaolIue U aTTECTYIOIINE TECThI ABIAIOTCS d()(PEKTUBHBIM CPEICTBOM
KOHTPOJISI pE3yJIbTaTOB 00pa30BaHUs HA YPOBHE 3HAHWI U TIOHUMAaHUSI.

PexxiM  oOydaromiero, Tak Ha3bIBAeMOrO pEIMETHLIHOHHOIO, TECTUPOBAHUS CIYXKHT,
MMpeKAC BCCro, Jd HU3Yy4YCHHUA MATCPpUAJIOB IOUCHUILNIMHBI W IMOATOTOBKC 06y‘-IaIOH_ICFOC$I K
aTTEeCTYIOIEMY TECTHPOBAHHUIO, OH MO3BOJISIET 00y4aromeMycs JIydllle OLEHUTh YPOBEHb CBOUX
3HaHUH M OIpPENeNINTh, KAaKHE BOMPOCHI HYXKIAIOTCA B JIOMOJHUTENIBHOW mpopaboTke. B
oOyyaromeM pexuMe 0coboe BHMMAaHHE JOJDKHO OBITh yneneHo (HOPMUPOBAHHMIO JUAIIOTa
HOJIB30BATENsl C CHUCTEMOM, IyTeM 3aJaHus BapUaHTOB DEAKIUU CUCTEeMbl Ha pPa3IHYHbIC
JeHCTBUSI 00y4YaloIIerocss Ipy MPOXOXKICHUH Tecta. B pesynbraTe oOecreunBaeTcs BBICOKAs
CTENEHb HWHTEPAKTUBHOCTH OJJICKTPOHHBIX YYEOHBIX MaTCpPHAIOB, IPU KOTOPOM cHCTeMa
HPEIOCTABISCT O0y4YalomeMycsi BO3MOXKHOCTH aKTHBHOTO B3aMMOJICHCTBUSL C MOJIYJIEM,
peanu3ysi 00y4YaroUMil TUajor ¢ LENbI0 BhIPAOOTKU Y HEro Haubosee MOJHOTO U aJeKBaTHOTO
3HAHUS CYIIHOCTH M3y4aeMOro MaTepuaa

ATTecTyrolliee TECTUPOBaHME 3HAHUM OO0yYaroLMXCs MpeJHa3HAYCHO I KOHTPOJIS
YPOBHsI 3HaHUM W ITO3BOJISIET ABTOMATU3UPOBATh IPOLECC TEKYIIEr0 KOHTPOJIA yCIIEBAEMOCTH, a
TaKKe MPOMEXYTOYHON aTTECTALUH.



