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1. HEJIA A 3AJIAYU JUCHUAIIJINHBI

1.1. eau AMCHUMIHHBI

[ToaroToBka Oyaymmx OakajJaBpOB K PEIICHHIO OCHOBHBIX 3aj1a4
poEeCCHOHAILHON ~ JIEATEIbHOCTH B 00JacTH  KPHOTCHHOM  TEXHUKH.
dopMupoBaHUE 3HAHWUN KOHCTPYKIMH W TIPHHIMIIOB PabOThl KPHUOTCHHBIX
MallliH, TIOHMMaHUs OCOOCHHOCTEH XpaHCHWS W  TPAHCIOPTHUPOBAHUS
KPUOTCHHBIX >KHJIKOCTCH, YMEHHUH MPOBOJHUTH PacueThl OCHOBHBIX MapaMeTpPOB
KPUOTEHHOTO 000PYAOBAHUS

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

O3HaKOMHUTH CTYJIEHTOB c TEXHUYECKHUMH CHCTEMaMH,
00€CTeunBaONIMMHU  TOJYYEHUE KPUOTEHHBIX TEMIEpaTryp, XpaHCHHEe U
TPAHCTIOPTUPOBAHUE CKMKEHHBIX TA30B, a TAKXKe UX razudpukanui. OdecrnednTsb
MpUOOPETEHUE CTYJIEHTAMHA TEOPETUYECKUX M MPAKTUYCCKUX 3HAHWK B 00JIaCTH
KOHCTPYMPOBAaHUS M  MCIOJB30BaHMS  KPUOTCHHBIX  CHCTEM,  BBIOOpa
KOHCTPYKITMOHHBIX MaTEpPHaJIOB, PaOOTAIOIINUX MPU KPUOTCHHBIX TeMIIEpaTypax.
Hayunth  CTyIEHTOB  MNpaBWJIBHOMY  BBIOOpY  CXeM,  00OpYyIOBaHUS,
KOHTPOJIbHO-U3MEPUTEIBHBIX TPHOOPOB KPHOTEHHOM TEXHUKH.

2. MECTO JUCIAIIJIMHBI B CTPYKTYPE OIIOII
HucuuminHa «KpuorenHoe o0opyaoBaHUE» OTHOCHTCS K JUCHUIUITMHAM
gacTtu, GOpMUPYEMOIl ydacTHUKaMH 00pa30BaTENbHBIX OTHOIICHUN (IUCHIUTUIHMHA
1o BbIOOpY) Onoka b1.

3. MNEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUSI 110
JAUCHOUIIJIMHE
[Ipouecc wu3yuenuns gucuuiuimHel — «KpuoreHHoe o0OopyaoBaHUEY
HampasJieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMIIETEHIIHI:
I[IK-4 - CpoocobeH ywacTBOBaTb B pEaTU3alMU TEXHOJOTHYECKHX
IPOLECCOB B paMKaxX IUIAHAPHOM TEXHOJOTMHU, OO0ECIEeUMBAIOIINX CO3/1aHue
MOHOJIUTHBIX HHTEIPAJIBHBIX CXEM

Pe3yqbTaThl 00yYeHusl, XapaKTepHU3yolue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUHN

[1K-4 3HaTh:

-Knaccupukanuio ~ KpUOT€HHBIX ~ MammMH.  VIX ~ OCHOBHBIE
0Cc00EHHOCTH U 00J1aCTH IPUMEHEHUS

- IlpuHumn  gedcTBUS, KOHCTPYKIMM M OCHOBBI  pacueTa
KPUOTCHHBIX TYpOOJETaHIePOB

- OcobenHocTH paboThI " KOHCTPYKIIUIO
KOHTPOJIbHO-U3MEPUTENBHBIX TPHOOPOB KPUOTCHHOM TEXHUKU

- IlpuHumn  gedcTBUS, KOHCTPYKIMH M OCHOBBI pacyeTa
KPpHUOTCHHBIX HACOCOB;

- OCHOBHBIE THITBI KPUOTEHHOM Terion3osanun. Kpurepun Beioopa
1 0COOCHHOCTH MOHTaXa.

-Knaccuduxaiuio u ycTporicTBO KPUOTECHHBIX CUCTEM IS
XpaHEeHUs U TPAHCIIOPTUPOBAHUS HECKIKEHHBIX I'a30B, a TAKXKe
YCTaHOBKO i ra3u(UKaluyl KPUOIIPOTIYKTOB.




O BIMSIHUM KPUOTEHHBIX TEMIIEPATyp HA MEXaHUYECKHE CBOMCTBA
KOHCTPYKIIMOHHBIX MAaT€pUaJIOB.

YMmeTn
- BeiOupaTh KOHCTPYKIIMOHHBIE MaTEPUAITBI JIJIsI TPOCKTUPOBAHUS
OCHOBHBIX y3JIOB KpI/IOI‘eHHI:IX CHUCTEM,

- [Ipou3BOANTE IKCIUTYaTAIIIO0 KPHOTEHHBIX YCTAHOBOK.

Bnaners
- OCHOBaMI/I 3KCHHyaTaHI/II/I KpI/IOFGHHBIX MalllnuH.

4. OFBEM JIUCIIUIIJIMHBI
OOmrast TPyAOEMKOCTh JUCIUIUIMHBI «KpuoreHHoe o0opymaoBaHHUE)
cocTaBiseT b 3.e.
Pacnipenenenne Tpy10€MKOCTH JUCITUTUIMHBI IO BUAM 3aHITHN
ouyHasi gopma o0yueHust

. Bcero | CemecTpsbl

Buer yae6HO# paboThI HACOR 4
AyIUTOpPHBIE 3aHATHS (BCET0) 90 90
B Tom uncie:
Jlexumm 36 36
[Tpaktrueckue 3anstus (I13) 36 36
JlaGopatopusbie pabotsl (JIP) 18 18
CamocTrosiTesibHas padoTa o4 54
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 36 36
Buabl npoMeXKyTOYHOM aTTECTALUH - + +
IK3aMEH
OO0111ast TPy10€MKOCTb:
aKaJIEMUYECKUE YacChl 180 180
3a4.e]l. S S

5. COAEP KAHUE JNCIUIIVIMHBI MO4Y JIsA)
5.1 Copepxkanue pa3aesoB JUCUMIVIMHBI W pacnpelejieHHe
TPYA0EMKOCTH 110 BUAAM 3aHATHI
o4yHasi popma 00ydeHust

r{f{ Haumenopanue Tembl Conepaxanue paszena Jlexn I;ISSK J;;S.' CPC Bizzo’
1 Beenenne HUcropus pa3BHUTHSA KPHOTECHUKH.
Kpuorennsle mammuuel. OCHOBHBIE 3Tambl| 2 2 4
pasButHsi.  HasHmauenwme  KpPHOTEHHBIX

MallrH U UX KHaCCI/I(I)I/IKaI_II/Iﬂ.

2 |IopuneBsie xpuorennsie|Kmaccudukanus. YCTpoicTBO U MPUHIMIT
ACTaHACPbI IercTBAS MOPIIHEBOTO JeTaHuepa.
Teoperuueckasi HHIUKATOpHAsE U (azoBas
Juarpamma MOPIITHEBOI'O JeTaHaepa. 4 4 4 4 16
JleficTBUTENHHBIN paboumii Tpo1ecc
JieTaHaepa. Perynuposanue
XOJIOZONPOU3BOIUTENBHOCTH TOPIIHEBBIX

JIETaHJIEPOB.




Kpuorenusie
TypOoneTanaepsl

Knaccuduxanus. AKTUBHBIEC U PEaKTHUBHBIE
TypOomeTanziepsl. THIBI HaNPaBISIOMINX
anmaparoB U pabodnx kojiec. TexHuueckas
paborta. IToctpoenue npouecca
pacmmpernnst B |-S u T-S nmuarpammax.
[Iponecc pacmupenus u KIIJ npotounoii
YacTH  paguaJbHOTO  TypOoneTaHziepa.
PerynupoBanue
XOJIOZIOTIPOU3BOAUTEIEHOCTH
TypOoeTanaepoB.

Kpuorenusle Hacocsl uist
HepeKaynBaHus
CIKIIKEHHBIX
KPHOIIPOIYKTOB

OcHoBHbIE TpeOOBaHMA, KiIacCH(PUKAIHS,
0o0NacTH TPUMEHEHHS H  I1apaMeTphI
KPHOTCHHBIX HAaCOCOB. Kpuorenusie
MOPIIHEBbIC HAaCOCHI. Kpuorenusie
JIOTIATOYHBIE HACOCHI. Oo6ecrnieucHue
OecKaBUTALMOHHOH  pabOTBl ~ HACOCOB.
Marnopacxo/JHbI¢ KpUOTCHHBIC HACOCHIL.

17

KpI/IOFeHHLIe Tra30BbIC
MaIlInHbBI

[puntmn neiictBUst W KiIaccuUKanus
MamvH. [IpuHIunuansHele CXeMbl MaIIHH.
Hukner w  ocobeHHocTH — pabouero
mpoiiecca. Kpuorennas MallHa
CrupauHra. Kpuorennas MallllHa
I'npdopna-Makmarona. Kpuorennas
MallliHa Boombe-Takonuca.
Koncrpykuuu.

XpaHenue u
TPAHCIOPTUPOBAHUE
HECIKIKEHHBIX
KPUOTCHHBIX Ta30B

lasrompaepsl  mepeMeHHOro  obbeMa
(moctossHHOro napneHus). ['asrosibaeps
IIOCTOSIHHOTO 00BhEMa HU3KOTO JIABJICHHS.
T"asronbaepst MOCTOSIHHOTO obbema
BBICOKOTO  JlaBlicHHs. KOHCTPYKTHBHBIC
0COOCHHOCTH 1% XapakTepUCTHKA
ra3roJyibIcpoB. balyIOHBI ¥ PEUITUCHTEL.

13

Huskoremneparypnas
TEILIOBask U30JIALUL

BernydeHHBIE NEHOIUIACTOBBIE H30JIALUH.
I'azonanonHeHHbIE MOPOIIKOBBIE u
BOJIOKHHCTBIE  M30JIIMH.  Baxyymuas
n3omALus.  BakyyMHO-OpOIIKOBBIE U
BaKyyMHO-BOJIOKHHCTbIE U30JIAIHN.
Otpaxaromue IOPOIIKOBBIE H30JIALUH.
MHOTOCJIOMHBIE M30JsIMU. PesepByapbl ¢
OXJIOXKTAaCMBIMH 3KpPaHaMHU.

KossiokBuym

Cocynbl M €MKOCTH JUIA
XpaHEHHUs "
TPaHCIIOPTHPOBAHUS
CKIDKCHHBIX ~ KPHUOTEHHBIX
rasos.

OCHOBHBIE 3JIEMEHTBHl KOHCTPYKIHMH U
CXeMBl  pe3epByapoB. DddeKTHBHOCTH
XPaHEHUs] KUAKOCTH B 3aBUCHMOCTH OT
pa3sMepoB U KOHCTPYKLUHU pE3EpPBYapoOB.
Crioco0bI XpaHEeHUsI CKVKCHHBIX Ta30B 0e3
notepb. CranuoHapHbIe pe3epByaphl (c
TPagAIMOHHOM H30JILMEH, c
BAKYyMHO-TIOPOLIKOBOW  M30JIALMEN, C
BaKyyMHO-MHOT'OCJIOHHOM H30JIIIUEH).
TpaHCTIOPTHBIC pe3epByaphlL.

17

CucreMsl IS
TPaHCHOPTHPOBAHHUS
KPUOTCHHBIX )KUIKOCTEH.

HensonupoBanHble  TpyOOmpoBOAbl U
TpyOONpOBOABl C TOPUCTON H3OJALHMEH.
TpyOONpOBOABI €  BaKyyMHPOBaHHBIMU
H30JIAUSMU. CoenuHeHus B
TpyOOIpoBOJax C BaKyyMHPOBaHHBIMU
m3oisanuaMu.  Kpuosentumu.  IIponeccst
3aXONIAXMBAaHMUS W JAByX(a3HbIE ITOTOKH
[P Hepegade KPHOTEHHBIX KHIKOCTEH 1o
TpyOOIpOBOAAM.

10

TasudukanuonHsie
YCTaHOBKHU

Haznauenne u aHaJlInu3 CXEM

17




ra3u(UKaMOHHBIX YCTaHOBOK.
Komnpeccronnslie rasugukaropsl. Teruisie
razuduxaTopsl. Xoa01HbIe ra3u(puKaTopsl.
Iazudukarops! ¢ HacCOCOM.

11 |Ctamm wn cmmaBel  jang|MexaHudeckue CBOWCTBA METAIOB U
KPHOTCHHOI TeXHUKH CIIJIAaBOB  NpPH  HHU3KUX  TEMIepaTypax
(yrnepoamcreie CTalH,
HU3KOJIETUPOBAHHBIE CTANIU C YJIy4IIEHHOM
XJIQIOCTOMKOCTBIO, HHUKEJIEBBbIE CTaJld C
MOBBIIICHHOW  XJIAJIOCTOMKOCTBIO, CTalU
ayCTCHUTHOI'O KJIACCa, MEJb U €€ CILIABBI,
ANOMUHUH ¥ €ro CIUIaBel). BrmsHue
HU3KUX TEMIIEpAaTyp Ha CBOWCTBA CBAPHBIX
BOB. MeXaHNueCKnue CBOWCTBA NPUIIOEB U
NasHbIX COCIUHECHUM.

12 TpeboBanus, HpeabsABIIEMbIC K
KOHTPOJBHO-U3MEPHUTEIEHBIM  TIPHOOpaM.
Crioco0sI H3MEPCHUS OCHOBHBIX 4 4 2 5 15
apamMeTpoB: JIaBJICHUE, YPOBEHB,

KoHTponbHO-U3MepuTensH
ble TIPHOOpPHl KPHUOTEHHOU

TEXHHUKHI
Temmeparypa, pacxold.  OmnpezneneHue

cocTraBa ra3os.

Hroro| 36 36 18 54 144

5.2 IlepeyeHb J1a00pPaTOPHBIX PadoT
— Kpuorennas razopas mammnaa 311® — 1000.
— T'enueBas oxmxuTenpHas ycraHoBka ['-8.
— W3yuenwue cranmonapHoii razupukannonHoi ycranoBku tumna CI'Y — 7KM.
— MW3yuenue kpuocrara.

6. IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4yeOHBIM IJITAHOM OCBOEHHE AMCLUILIMHBI
IpEeLyCMaTpUBaET BBINOJHEHUE KYypCOBOIO NpPOEKTa B 4 cemecTpe uisl OYHOM
dbopMbI 00yUEeHHS.

IIpumepHas TemaTnka KypcoBOro mnpoekrta: «Pacder TemnoBoro skpaHa
KPUOTE€HHOI'O YCTPOMCTBa»

3aiauy, pemaeMble IPU BBIITOJIHEHUH KypCOBOTO IIPOEKTA:
e chopMupoBaTh OJIOK BXOJHBIX JAHHBIX AJI1 pacuéra mIpouecca TEIIOBBIX
IIOTOKOB;
® paccuuTaTh BpPEMEHHBIE 3aBUCMMOCTH  3aXOJIAKMBAHUA  HCXOIA U3
c(hOpMUPOBAHHBIX BXOJHBIX JaHHBIX;
® J1aTh OLEHKY BPEMEHHBIM 3aXOJaXUBAHMUS YCTAHOBKM O €€ IPUMEHHMOCTHU K
TEXHOJIOIMYECKUM YCIIOBUSAM PabOTHI Ha MPOU3BOJICTBE;
e BBIpA0OTaTh PEKOMEHJAMU K [PaBOMEPHOCTU HCIOJb30BAHUS JTAHHBIX
TEXHUYECKUX PELICHUMN.

KypcoBoit mpoekT Bkiaroyar B cebs rpapuueckyr0o d4acTb U
PACYETHO-TIOSICHUTEIIBHYIO 3aIIHUCKY.

7. OUEHOYHBIE MATEPHAJIBI JUUIs1 IPOBEIEHUS
MPOMEKYTOYHOI ATTECTALIMU OBYYAIOIIUXCS IO
TUCHUTILIAHE



7.1. Onucanue nmokasartesieil 1 KpuTepueB OLEHNBAHUS KOMIIETEHIIUI
HA pPa3jIMYHbIX dTanax ux GopmMupoBaHus, ONMUCAHHUE KA OLEHUBAHUS

7.1.1 DTan TeKyuiero KOHTPOJsi
Pe3ynbpTarhl TEKyIEro KOHTPOJS 3HAHUM M MEXKCECCUOHHOW aTTeCTalluu
OLICHUBAIOTCS IO CJIEAYIOLIECH CUCTEME:

«aTTECTOBAH»,
«HEC aTTCCTOBAH».

Kommne-
TEeHIHUs

Pe3yabTaThl 00y4eHHsl, XapaKTepu3ylomue
c¢()OPMHPOBAHHOCTH KOMIIETCHIIHH

Kpurepuu
OlleHUBAHUS

ATTecTOBaH

He aTTecroBan

[1K-4

3HATh

-Knaccudukanuio KpuoreHHbIX
MaiuH. MIX 0CHOBHBIE 0COOEHHOCTH 1
00J1aCTH IPUMCHCHHS

- [IpuHuun nelcTBUs, KOHCTPYKIUH U
OCHOBBI pacyeTa KpUOT€HHBIX
TypOoaeTaHICPOB

- OcobeHHOCTH pabOTHI U
KOHCTPYKLIHIO
KOHTPOJIbHO-U3MEPUTEITBHBIX
prOOPOB KPUOTEHHOM TEXHUKH

- [IpuHIIMN ACHCTBUA, KOHCTPYKIIUH U
OCHOBEHI pacdyeTa KpUOTEHHBIX
HaCOCOB;

- OCHOBHBI€ THUITBI KPUOTEHHO
teruton3oisinuu. Kputepuu Beioopa u
0COOEHHOCTH MOHTAXa.
-Knaccuduxkanmio u ycTpoucTBo
KPUOTCHHBIX CUCTEM JJIsl XPAHCHUS U
TPAHCHIOPTUPOBAHUS HECKUKCHHBIX
ra3oB, a TAK)KE YCTAHOBKO JIJIS
ra3uuKanuu KpUOIPOIYKTOB.

O BIMSHUM KPUOTEHHBIX TEMIIEPATYP
Ha MEXaHWYECKHE CBOMCTBA
KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

AxTHBHas paboTa Ha
MPaKTHYECKHUX
3aHSTHSX, OTBEYALT HA
TEOpEeTHYECKHE
BOTIPOCHI MIPH 3aIUTE
abopaTopHBIX paboT

Beimosnenue pabot
B CPOK,
MpeayCMOTPEHHBIN
B pabouux
porpamMmmax

Hepbimonnenue
paboT B CPOK,
MpeyCMOTPEHHBIH
B pabouunx
nporpaMMax

yYMETh

- Bribupats KOHCTPYKIMOHHBIE
MaTepHaJIBl IS TPOSKTUPOBAHUS
OCHOBHBIX y3J10B KPUOTE€HHBIX
CUCTEM;

- [Ipon3BoAUTH HKCIUTYaTALUIO
KPUOTE€HHBIX YCTaHOBOK.

Jlokmnaaer Ha
CeMHUHapax, HallCaHUe
TECTOB, BBHIIIOJIHEHHE
71a00paTOPHBIX paboT

Beimosnenue pabot
B CPOK,
MpeayCMOTPEHHBIN
B pabouux
IporpamMmax

Hepbimonnenue
paboT B CpPOK,
MpeayCMOTPEHHBIH
B pabouunx
nporpaMMax

BJIaACTH
- OcHoBamu OKCILTyaTallunu
KPUOTCHHBIX MalllnH.

Perienue nmpukiaaHbIx
3a/1a4 B KOHKPETHOM
MPEIMETHOM 00JIacTH,
BBITIOJTHEHHE
J1a00paTOPHBIX PaboT

Brinonnenue padot
B CPOK,
HpeayCMOTPEHHBIN
B pabounx
IIporpaMmMax

Hepbimonnenue
paboT B cpoK,
IIPEeSyCMOTPEHHBIN
B pabodmx
poTpamMMax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbrarhl NpOMEKYTOYHOIO KOHTPOJIA 3HAHUN oOLeHuBaroTrca B 4
ceMecTpe AJisk OUHOM (popMbI 00yUEHHUS IO YETHIPEXOAIIILHON CUCTEME:

«OTJIMYHO»,

«XOPOoUIO»;
«YAOBJICTBOPUTCIIBHO»,
CHCYIOBJICTBOPHUTCIILHO)).

Komne-
TEeHIHUA

Cq)OpMﬂpOBaHHOCTL KOMIIETCHIUHA

Pe3yabTaThl 00yueHHs, XapaKTepH3yIoIue

Kpurtepn
U OTtiinyH
Xopomio | YaoBJ.
OlleHUBA 0
HHSA

Heynosa.




TIK-4 3HAaTh. Tect Brmonne | Bemmonne | Bemmonn | B tecte

-Knaccuduxanuro kpruoreHHbIX MatmyH. Mx HUe TecTa|Hue Tecta| enue | menee 70%
OCHOBHBIE 0COOEHHOCTH U 00JIacTH na 90- Ha 80- |TecTa Ha |[IpaBUIIBHBIX
PUMEHEHUS 100% 90% |70-80%]| orBeroB

- [IpuHIIMN ACMCTBUA, KOHCTPYKIIUH U
OCHOBEHI pacdyeTa KpUOTEHHBIX
TypOoOIeTaHIepOB

- OcoOeHHOCTH pabOThI M KOHCTPYKITHIO
KOHTPOJIBHO-H3MEPHUTEIBHBIX TIPUOOPOB
KPUOTCHHOW TEXHUKH

- [IpuHuun nelcTBus, KOHCTPYKIUH U
OCHOBBI pacyeTa KpUOTEHHBIX HACOCOB,
- OCHOBHBI€ THUITBI KPUOTEHHO
teruton3oisnuu. Kputepuu Beioopa u
0COOCHHOCTH MOHTaXa.
-Knaccudukaruio u ycTpoicTBo
KPHUOTEHHBIX CHCTEM JUIS XpaHEeHUS U
TPaHCTIOPTHPOBAHUS HECIKUIKCHHBIX Ta30B,
a TaKKe YCTAaHOBKO IS Ta3u()UKaAIiH
KpHOTIPOIYKTOB.

O BIIMSHUM KPUOTCHHBIX TEMIEPaTyp Ha
MEXaHUYECKHEe CBOMCTBA
KOHCTPYKIMOHHBIX MaTCPHAJIOB.

YMmerTs. Pemenne | 3agaun |IIponemo | Ilponem | 3apauu He
- BeiOMpaTh KOHCTPYKIMOHHBIE MaTepUalbl|CTAHAAPT | PeLIeHbl |  HCTp OHCTP peleHsl
JUIS NPOEKTUPOBAHUS OCHOBHBIX Y3JI0B HBIX B IIOJJTHOM| UpOBaH | MpOBaH
KPHOTE€HHBIX CUCTEM; npakTH4e |00beMe M | BepHBIA | BEpHBIH
- [Ipon3BoANTD SKCIITyaTaIHIO CKHUX MOJy4eH | Xof X0x
KPHOTCHHBIX YCTAHOBOK. 3ama4 bl BEPHBIC | pEILICHUSI | peIIeHHs
OTBETHI | Bcex, HO B
HE 6osbIIN

MIOJIy9CH | HCTBE
BEpHBIN | 3amay

OTBET BO
BCEX
3a/ayax
Bnanets. Pewenue | 3apaun |Ilpogemo | [Iponem | 3axauu He
- OcHOBaMU PKCIUTyaTallMy KPUOT€HHBIX  |OpuKiaj | pemeHsl | HCTp OHCTP peleHsl
MaIlIFH. HBIX B MIOJIHOM| MpOBaH | UpPOBaH
3aja4y B |oObeme M| BepHBIH | BepHBIN
KOHKPETH | IOJIy4eH X0x X0J
oM bI BEPHBIC| peIIeHHS | pereHus
IpeaMeT | OTBETHI | BCexX, HO B
HOU HE OopImm
obnacTu MOJIyYeH | HCTBE
BEpHBIN | 3amay
OTBET BO
BCEX
3a/ayax

7.2 IlpuMepHbIli mNepeYeHb OIEHOYHBLIX CpeICTB (TUNOBBIE
KOHTPOJIbHBIE 32/1aHNSI UJIM UHbIE MATEePHAJIbl, HeOOXOAUMBbIE JJI OLEeHKHU
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TIlpumepHblii mnepeyeHb 3aJaHUIl IS TOATOTOBKHM K
TeCTHPOBAHUIO
1. Kakas xapakTepHasi 0CO0€HHOCTb KPHOTEHHBIX I'a30BbIX MAIIHUH?

1. U3mensromumecs: 00beMbI MOJIOCTEH PACIITUPEHUS U CKATHS THIPABINYCCKH TTOCTOSTHHO
CBSI3aHBI C 00bEMaMU TETUIOOOMEHHBIX arapaToB.

2. VsmeHstomuecs: 00beMBbI OJIOCTEH PACIIMPEHUS U CKATHS THAPABINYCCKH HE CBSI3aHBI C
00BbeMaMH TETIIO0OOMEHHBIX allapaToB.

3. HensmeHsitommuecs: 00beMBbI MOJIOCTEH PACIIUPEHUS U CKATHS THAPABINYECKH TIOCTOSTHHO



CBSI3aHBI C 00bEMaMU TETUIOOOMEHHBIX arapaToB.
4. HensmeHstronuecss 00beMbI ITOJIOCTSH pacCIIuPEHUS M COKATHUS THAPABINICCKH HE CBSI3aHBI C
00BbeMaMH TETIIO0OOMEHHBIX alapaToB.

2. CooTHecuTe NpaBUJIBLHO NPOLECCHI, MpoTekawmye Ha PV-1narpamme B padoueM
nukiae KI'M

1. ITponecc 1-2 -> cxxarue

2. IIpomecc 2-3 -> U30XO0pHOE pacUIupeHUE

3. IIpouecc 3-4 -> pacuuperue

4. TIponecc 4-1 -> M30XOpHOE CXKATHE

3. Kaxkoe HanpasJ/ienne umeer padounii npouecc 1-4 KpuoreHHoe ra3zoBoil MAIIUHbI
Crupyunara na PV-guarpamme?

1. Iukin 1-4 HanpaBieH NPOTUB YaCOBOU CTPEIIKU

2. Mukn 1-4 HanpaBieH 110 4aCOBOM CTpPEJIKE

3. Huxn 1-4 HanpaieH napaboIuv4ecKu BBEpX

4. lukn 1-4 HanpasiieH napaboINYecKu BHU3

4. Kakue Tunel 31eMeHTaApHBIX Y3J10B Hcnob3yoTest B KI'M? (naiiTu He
NMPaBUJIbLHBIH 0TBET)

. He3aBrucuMBIil KOMIIPECCOPHBIN y3€11

. [lopurHeBO¥ KOMITPECCOPHBIN Y3l

. BeITECHUTENBHBIN KOMIIPECCOPHBIN y3€1

. KomOuHMpOBaHHBIN KOMITPECCOPHBIN y3eI

. He3aBucumsblll netanepHbIN y3emi

. [lopuiHeBoit neTaHAEPHBIN y3e1

. BeITeCHUTENBHBIN AETaHAEPHBIN y3€T

. KomOuHMpOBaHHBIN A€TaHACPHBIN y3ei

03N DNk~ W~

Kaxkue THIIBI 3J1eMeHTAPHBIX y3J10B Hcnoab3yloTest B KI'M tuna HIT?
. IlopiHeBOM KOMIIPECCOPHBIN y3€ll

. BeITECHUTENBHBIN KOMIIPECCOPHBIN Y31

. KoMOnHMpoBaHHBIN KOMIIPECCOPHBIH y3ei

. HezaBucumpblii 1eTaHAEpHBIN y3e1

. [lopiHeBOM eTaHAEPHBIN y3€i1

. BeITecHUTENBbHBIN A€TaHAEPHBIN y3€T

. KomOnHnpoBaHHbI neTanaepHbIi y3el

. HezaBucumpblii KOMIIPECCOPHBIN y3€ei

0NNV A W~ O

Kakue Tunsl 31eMeHTapHBIX y3J10B HcnoJb3yoress B KI'M tuna HB?
. [lopurHeBO¥ KOMITPECCOPHBIN Y3l

. BeITECHUTENBHBIN KOMIIPECCOPHBIN y3€1

. KomOuHMpOBaHHBIN KOMITPECCOPHBIN y3eI

. He3aBucumsblil netanepHbIN y3ei

. [lopurHeBoi neTaHAEPHBIN y3e1

. BeITeCHUTENBHBIN AETaHAEPHBIN y3€T

. KomOuHMpOBaHHBIN AeTaHACPHBIN y3ei

. He3aBucHuMBIil KOMIIPECCOPHBIN y3€11

XN AW~ O

7. Kaxue TIIBI 3J1eMeHTaApHBIX y3J10B HC0Jb3y0Test B KI'M tuna HK?



. He3aBucuMBIiT KOMIIPECCOPHBIN y3€11

. [lopurHeBO¥ KOMITPECCOPHBIN Y3l

. BeITECHUTENBHBIN KOMIIPECCOPHBIN y3€1

. KomOuHMpOBaHHBIN KOMITPECCOPHBIN y3eI
. HesaBucumsblil netanepHbIN y3ei

. [lopuiHeBoi neTaHAEPHBIN y3e1

. BeITECHUTENBHBIN AETaHAEPHBIN y3€T

. KomOuHMpOBaHHBIN A€TaHICPHBIN y3el

03N DNk W~

Kaxkue TMIIBI 3J1eMeHTaApHBIX y3J10B HcnoJb3yoTesi B KI'M tuna I1B?
. He3aBrucuMBIil KOMIIPECCOPHBIN y3€11

. [lopurHeBO¥ KOMITPECCOPHBIN Y3l

. BeITECHUTENBHBIN KOMIIPECCOPHBIN y3€1

. KomOuHMpOBaHHBIN KOMITPECCOPHBIN y3eI

. HeszaBucumsblil netanepHbIN y3emi

. [lopuiHeBoit neTaHAEPHBIN y3e1

. BeITECHUTENBHBIN AETaHAEPHBIN y3€T

. KOMOMHMPOBAHHBIN JACTaHICPHBIN y3el

0NNV A W~

9. Kaxkas rpynna KI'M umeer caMoe BbICOKOE CpeTHEMHINKATOPHOE 1aBJIeHue
JAeTaH/IePHOI MOJ0CTH HA HHAMKATOPHOM Auarpamme?

1. rpynna H

2. rpynna I1

3. rpynna B

4. rpynna K

10. Kakas rpynna KI'M nmMeet camoe HM3K0€e CpeJHEHHANKATOPHOE 1aBJICHHE
JleTAHIEPHOI M0JI0OCTH HA MHAMKATOPHOM quarpamme?

1. rpynna H

2. rpynmna I1

3. rpynmna B

4. rpynna K

7.2.2 TlpuMepHBbIil TepevYeHb 3aJaHUM VIS pellleHus] CTAHAAPTHBIX
3agavd
1. Kakue nonyumeHusi NpUHUMAIOTCS NIPH COCTABJIEHUM U1€AJTU3MPOBAHHOM MO eI
KI'M?
. TermmooOMeH ra3a co CTCHKaMU IUJIUHIPOB OTCYTCTBYET
. TemmiepaTypa rasa B anmnaparax He U3MEHSIETCS] BO BPEMEHH, a SBJISICTCS
. OyHKIIUEN TOJBKO OJTHOW KOOPIUHATHI
. Temniepatypa ra3za, BeiTekatoniero u3 ABT B oj1ocTh, TOCTOSIHHA
. TermmooOMeH ra3a co CTEHKaMU UJIWHIPOB MOCTOSHHBIN
. Temneparypa rasa B anmapaTax U3MEHSETCSI BO BpEMEHHU U sIBIsieTcss QyHKIUEeH
. TonpKO OJTHOM KOOPJAUHATHI
. TemniepaTypa ra3za, BeiTekatoniero u3 ABT B moyiocTs, u3MeHsieTCst

01NN B WN—

2 Kakmue nonyumennsi npUHAMAIOTCS NPHU COCTABJIEHUM UIeaTU3MPOBAHHOM MO/Ie/H
KI'M?

1. PaGouee Teno - uueanbHBIN Ta3

2. UneanwHble mporiecchl TemioooMena B pereHeparope 1 ABT

3. Temniepatypsl cteHOK ABT nmocTostHHBI

4. 'mapaBiardecKue CONMpPOTUBIECHUS OTCYTCTBYIOT



W

. MexaHunueckue noTepu OTCYTCTBYIOT
. YTEUKH U MEePeTeUKH ra3a 4epes 3a30pbl OTCYTCTBYIOT
. TemmooOMeH ra3a co cTeHKaMu B pabo4rX MOJIOCTSAX ¢ IEPEMEHHBIM 00BEMOM OTCYTCTBYET

N N

Kakue nonymeHusi npUHUMAKOTCS P COCTABJICHUHU HaeanbHoil moaean KI'M?
. Pabouee Teio - uaeanpHBIN ra3
. FI/II[paB.HI/I‘-IGCKI/IC CONPOTUBJICHUSA OTCYTCTBYIOT
. Ilorepu Ha TpeHUE OTCYTCTBYIOT
. O6paTUMOCTh MPOIIECCOB TEILIOOOMEHA
. 'unpaBnuueckre CONpoTUBIEHUS MAaKCUMAJIbHBI U TIOCTOSIHHBI BO BpEMEHHU
. HOTepI/I Ha TPpCHHUC MAKCUMAJIbHBI U ITOCTOSIHHBI BO BPDCMCHHA
HEOOpPaTUMOCTH MPOIIECCOB TEINIOOOMEHA

NN AW~ W

4, Kak cooTHOCHTCSI IJIOTHOCTH KPUOT€HHOTO MPOAYKTA B KHIKOM M ra3000pa3zHOM
COCTOSIHUSIX TPH HOPMAJIbHBIX YCJIOBHAX?

1. )KunkocTh UMEET BEJIMUYMHY TUIOTHOCTH BBIIIIE, YEM Ta3

2. XKuakocTh UMEET BEJIMUUHY TUIOTHOCTH HUXKE, UEM Ta3

3. I'a3 uMeeT BeMMYMHY IJIOTHOCTH BBIIIE, YEM KUJKOCTh

4. T'a3 1 )KUJIKOCTb UMEIOT OJIMHAKOBYIO MNIOTHOCTh PU HOPMAJIBHBIX YCIOBUAX

S. Yro Takoe razupuxaropsni?

1. YcraHoBKH, IpeJHA3HAYEHHBIE I IEPEBOJIA )KUIKUX KPHOT€HHBIX IPOJYKTOB B
ra3o000pa3HOe COCTOSIHUE

2. YCcTaHOBKH, ITpeJHA3HAYCHHBIE [T IEPEeBO/1a ra3000pa3HbIX KPUOT€HHBIX TPOJYKTOB B
KHUJKOE COCTOSTHUE

3. YcraHOBKM, IpeJHA3HAYEHHBIE IS 3alI0JHEHUS OAJUIOHOB Ia3000pa3HbIM KPUOTEHHBIM
IPOAYKTOM

4. YcTaHOBKH, NIpeIHA3HAUYEHHbIE JUIsl TPAHCIIOPTUPOBAHUS I'a3000pa3HBIX KPHOT€HHBIX
IPOJYKTOB

Kakmue cymecTBYIOT THIIBI Fa3M(pMKAIMOHHBIX YCTAHOBOK?
KomrmpeccopHsie razupuxaTops
Temnmble razudukaTopsl
XomnoHbIe Ta3u(UKATOPHBI
. 'asudukaropsl ¢ Hacocom

7. K xakomy Tuny razu(pukanMoOHHbIX yCTaHOBOK oTHOcUTCcA CI'Y-TKM?
KOMIIpeCcCOpHbIe ra3u(pukaropsl

1. Teruble razupuKaToOpbI

2. XOJIO/AHbIE Ta3U(pHUKATOPEI

3. I'a3u¢ukaTopsl C HACOCOM

N3 kaknxX yHH(PUIHUPOBAHHBIX 0JIOKOB COCTOST ra3u(pMKANMOHHbIC YCTAHOBKH ?
. llucrepna

. Hacoc

. Ucnapurens nogbema JaBIeHUS

. Ucnmapurens npoyKIIMOHHBII

. ¥Y3en BbIjauu IpoayKTa

. lllut ynpasnenus

9. IIpu kakoM JaBJ/IeHUM HAXOAUTCH KPUOTEHHAS KUAKOCTh B PeKHUMe XPAHEHHUS B
razupuxkanuoHHoi ycranopke CI'Y-7TKM?



1. 101,325 xIla
2.133,31la
3.133,3 MIla
4.101325 klla

10. C Kako MaKCHMAJIbHOM CKOPOCTBHIO MOKET IBUTaThCA aBTOMOOMJIb, KOTOPbIii
TPAHCMOPTHPYeT MOPOKHUI pe3epByap rasupuxkanuoHHoi ycranopku CI'Y-7KM?

1. 20 xm/4

2. 40 km/4
3. 60 kxM/4
4.

HET OTpaHUYCHUN

7.2.3 TlpumepHbIii nepedyeHb 3aJaHUi sl pellleHUS] MPHUKIATHBIX
3agaq
1. Kakoe MmakcumMaibHOe AABJICHHUE Tra3a NMPA HAIIOJHCHHH 0aJIJIOHOB B
rasupukanuonnas ycranopke CI'Y-7KM?
1.5 MIla
2. 10 MIla
3. 15 MIIa
4.20 MIla

2. Kakoii 00beM razoo0pa3Horo Kucjaopoaa crnocodHa npou3sBoIuTh
rasuuxkanuonnas ycranoska CI'Y-7KM npu 3anojiHeHuun emkocreii 3a 1 u?
1. 280 m3/9

2.275 m3/9

3.230 m3/9

4.200 m3/4

3. Kakoii 00bem razoo0pa3sHoro aproHa cnoco0Ha nNpou3BoAUTh ra3upuKanuoHHAast
ycranoska CI'Y-7KM npu 3anojiHeHun emkocreit 3a 1 4?

1. 280 m3/9

2. 275 m3/9

3. 230 m3/9

4.200 m3/4

4. Kakoii 00beM ra3zoo0pa3Horo a3ora cnoco0Ha Npou3BOAMTH rasupuKkannoHHAs
ycranoBka CI'Y-7KM npu 3anojiHeHun emkocrtei 3a 1 4?

1. 280 m3/9

2.275 m3/9

3.230 m3/9

4.200 m3/4

5. Kakoe MakcuMaJIbHO I0MyCTHMOE KOJUYECTBO KHIKOI0 KHCJIOPOa, 32TUBAEMOI0
B cocy/ pe3epByapa radu¢pukanuoHuoi ycranosku CI'Y-7TKM?

1. 1990 kr

2. 1430 xr

3. 2400 kr

4.2130 kr

6. Kakoe MakcuMaibHO JOMYCTUMOE KOJIUYECTBO KUAKOI0 a30Ta, 32J1MBA€MOro0 B
cocya pe3epByapa radupukanuonuoi ycranopku CI'Y-7KM?



NphowdhE

1990 xr
1430 xr
2400 kr
2130 kr
Kakoe MakcuMaibHO JOMYCTUMOE KOJIUYECTBO KUIKOT0 AproHa, 3aJ1MBaeMoro B

cocya pesepByapa razupukanuoHHoi ycranosku CI'Y-TKM?

o~ wN e

1990 xr
1430 xr
2400 kr
2130 kr
Kakoe MakcumMaibHOE KOJINYECTBO KUAKOT0 MPOAYKTA (KUCJI0POaa, a30Ta UJIH

aprona) ucnapurcs 3a 1 4 npu TeMmneparype okpy:kawouiei cpeabl 293 K u n1aBjenuun 760
MM PT. €T.?

BErONMNPET ©OM~0ONE

0.

ot 700 1o 800 r

ot 100 1o 200 r

ot 400 10 500 r

or 1000 mo 1100 T

IIpu kakuX TeMIepaTypax OKpYy Kaluiero Bo3ayxa J0NnycKaeTcs K IKCIJIyaTaluu

esepByap razupuxannonnoi ycranopku CI'Y-7KM B yc/j10BHsSIX yMepeHHOI0 Kaumara?

ot munyc 50 no 50 rpagycoB Llenbcus
ot Munyc 40 1o 40 rpagycos Llenbcus
ot munyc 70 no 70 rpagycoB Llenbcus
ot Munyc 70 1o 40 rpagycos Llenbcus
C Kako MaKCHMAJIbHOM CKOPOCTBHIO MOKET IBUTaThCA aBTOMOOMJIb, KOTOPbIii

TPAHCIOPTHPYeT 3aN0JTHEHHbIN pe3epByap radudpukannonnon ycranosku CI'Y-7KM?

1.

2.
3.
4

20 kM/4
40 xkm/g9
60 km/4
HET OTpaHUYCHUN

7.2.4 TlpumepHBbIii IepevyeHb BONPOCOB /IS MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.5 IlpuMepHblii IepeyeHb 3aJaHUI 1JIs1 OATOTOBKHU K IK3aMeHY
Bomnpocs! k 33aMeHy:

Knaccudpukanus. VYCTpoHCTBO W TNPHUHLMI JIEHCTBUS  TMOPIIHEBOTO

netannepa. TeopeTuyeckas HWHAUKATOpHas U (Qa3oBas Jguarpamma
MOPIIIHEBOTO AeTaHzepa. JledcTBUTEIbHBIN pabouuil mpolecc AeTaHaepa.
PerynupoBanue X010101pOU3BOIUTEIBHOCTH IIOPUIHEBBIX JETaHACPOB.
Knaccudukanus. AKTUBHbIE U pEaKTHBHbIE TypOoaeTaHjaepsl. Turbl
HANpaBJIAIOIIMX amlapaToB M padbouyux Kojec. TexHuueckas pabdora.
[Toctpoenue mpouecca pacmupenus B [-S u T-S mpuarpammax. IIponecc
pacmmpenuss u KIIJ[ mporounoit wactu panuanmbHOro TypOoneTaHaepa.
PerynupoBaHue X0J10100pOU3BOAUTEILHOCTH TypOOI€TaHAEPOB.
OcHoBHblEe TpeOoBaHMs, Kiaccudukamnus, o00IacTH TPUMEHEHUS U
napameTpbl KPUOTEHHBIX HAcoCOB. KpHOTeHHbIE IOPIIHEBBIE HACOCHI.
Kpuorennsle nomatounele Hacocbl. OOecneueHne OeCKaBUTALMOHHOM
paboThl HacocoB. MaslopacxoJHbIe KpPUOTEHHBIE HACOCHI.



4. TlpuHnmn nercTBus U Kiaccudukaius MamuH. [[puHIMIHATBHBIE CXEMBI
MatuH. [{ukiel 1 ocobeHHocTH padodero npouecca. Kpuorennas mammna
Crupnunra. Kpuorennas mammna I'mdpdopna-Makmarona. Kpuorennas
MamurHa Bomtombe-TakoHuca.

5. Konctpykumu. T'asrompaepsl mepeMeHHOro oObeMa  (ITOCTOSIHHOTO
naBieHus). ['a3roipaepbl MOCTOSIHHOIO OOBeMa HHM3KOTO JIaBIICHUS.
["azrosnbaepsl IIOCTOSTHHOT'O o0bema BBICOKOT'O JABJICHMUSI.
KoHCTpyKTHBHBIE 0COOEHHOCTH U XapaKTEPUCTUKA ra3rojbAepPOB.

6. bamnoHsl M peuunueHThl. BcnydeHHbIE TIEHOIIACTOBBIE H3OJISILUU.
["'a30HanoOIHEHHbBIE MMOPOIIKOBBIE U BOJIOKHUCTBIE H30JAIUMU. BakyymHas
M30JMs. BakyyMHO-NIOPOIIKOBBIE U BAKYyMHO-BOJIOKHUCTBIE MU30JIALIUH.
OTtpakaromye MopoIKOBbIE N30SI UUU. MHOTOCIIOMHBIE H30JIALIMH.

7. PesepByapbl ¢ oxyaxgaeMbIMu 3KpaHamMu. (OCHOBHBIE  3JIEMEHTHI
KOHCTPYKIIMM H CXEMBI pe3epByapoB. I(DPEKTUBHOCTH XpaHEHUS
KAJIKOCTH B 3aBUCHMOCTH OT pa3sMEpPOB M KOHCTPYKLUMU PE3EPBYapoOB.
CrocoObl XpaHEHHsS] CXKUKEHHBIX ra3oB 0e3 morepb. CTallMOHAapHBIE
pe3epByapbl (C TPAAUIMOHHOW H30JIALMEH, C BaKyyMHO-TIOPOILIKOBOU
W30JIAIIMEH, C BaKyyMHO-MHOTOCJIOWHON wu3ojsiueit). TpaHCIOpPTHBIC
pe3epByapsl.

8. HewmsonmpoBanubie TpyOOmpoBOABI M TPYOONpPOBOABI C MOPUCTOM
U30JISIIMeNd.  TPyOONPOBOABI C  BAaKyyMHPOBAaHHBIMU  W3OJISITUSIMU.
CoenuHenuss B TpyOOmpoBOJax C BaKyyMHUPOBAHHBIMH H3OJIAIHSIMHU.
KpuoBentumnm.

9. Ilpomecchl 3axonaxuBaHus U JByX(a3zHble IMOTOKM TMpU I[epeaaye
KPUOTEHHBIX JKUJIKOCTEN MO TPYyOOIIPOBOIaM.

10. Haznauenrie 1  aHaiu3  CXeM  ra3u(UKAIMOHHBIX  YCTaHOBOK.
Komnpeccuonnsie rasudukatopsl. Temasie Ta3supuKaTopbl. XOJIOJHBIE
razugukaropsl. ['a3ndukaTopsl ¢ HACOCOM.

11. MexaHM4eCKUE CBOMCTBA METAJIOB U CIUJIABOB MPHU HU3KUX TEMIIEpaTypax
(yriepoaucTble CTalM, HU3KOJIETUPOBAHHBIE CTald C YJIyYLIIEHHOM
XJIAIOCTOMKOCTBIO, HUKEJIEBBIE CTAJIA C MOBBIIMIEHHON XJIaJ0CTOMKOCTHIO,
CTajJu ayCTEHUTHOIO KJjlacca, MEIb W €€ CIUIaBbl, AJIOMUHHA H €ro
cruiaBbl). BinsHHe HHM3KHMX TeMmIiepaTyp Ha CBOMCTBAa CBAapHBIX IIBOB.
MexaHnuecKkre CBOMCTBA ITPUITOEB U MASTHBIX COCANHEHUM.

TpebGoBanus, MpeabSIBISIEMbIE K KOHTPOJIBHO-U3MEPUTEILHBIM TIPHOOpaM.
Crioco0b1 U3MEpeHus OCHOBHBIX MapaMETPOB: JIaBIICHHE, YPOBEHB, TEMIIEpATypa,
pacxon. OnpeneneHue cocTaBa ra3os.

7.2.6. Meroanka BbICTABJIEHUS OIEHKH TPH  NPOBeAEHUHU
NMPOMEKYTOUYHOM aTTeCTAUN

(Hanpumep: Oxzamen npo8ooumcs no mecm-ouiemam, Kaxicovli u3



komopuwix codepacum 10 sonpocos u 3adauy. Kasxcovlil npasuivHblii omeem Ha
sonpoc 6 mecme oyenusaemcs 1 6annom, saoaua oyenusaemces ¢ 10 6annos (5
bannoe eepHoe peuwieHue u S 6anlo8 3a GepHuvlll omeem). MakcumanvHoe
Koaudecmeo HabparHvlx 6annos — 20.

1. Oyenxa «Heyodoeremsopumenvioy cmasumcs 6 ciyyae, eciu CmyoeHm
Habpan menee 6 6annos.

2. Oyenka «Yooseremeopumenvhoy cmagumcs 6 ciyuae, eciu CHYyOeHm
Habpan om 6 0o 10 6annos

3. Oyenxa «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm naopan om 11 0o
15 6annos.

4. Oyenxa «Omauunoy cmaeumcs, ecau cmydewm Haopan om 16 oo 20
bannos.)

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

Kon
KoHnTponupyemslie pa3aeinsl (TEMBbI) . HanmenoBanue
KOHTPOJIMPYEMOM

N CIMITIIMHBI OLICHOYHOI'O CpcacTrBa
et KOMIICTCHII N H pea

Ne /mt

1 Bsenenue I1K-4 Tecrt, koHTpONIBHAS paboTa,
3aImTa J1a00paTOPHBIX
pa0or, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
IIPOEKTY....

2 [TopuraeBbie kpuoreHusie|[1K-4 Tect, koHTpOIBHAS paboTa,
JEeTaHIePhI 3aIuTa 1a0opaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYPCOBOMY
MPOEKTY. ...

3 Kpuorennsie TypOoaeTanaepbl I1K-4 TecTt, koHTpOIBHAS paboTa,
3alUTa J1abopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MPOEKTY. ...

4 Kpuorennsie HAaCOCBI st | 1TK-4 Tecrt, koHTpONIBHAS paboTa,
nepeKayrBaHus COKMKEHHBIX 3aluTa JJabopaTOPHBIX
KpUONPOAYKTOB pa0or, 3amura pedepara,
TpeOOBaHUs K KypCOBOMY
IIPOEKTY....

5 Kpuorennsie razossie mamuubl  ([1K-4 Tect, koHTpOIBHAS paboTa,
3alUTa J1abopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYPCOBOMY
MPOEKTY. ...

6 Xpanenue u TpancnoptupoBanue(l1K-4 Tect, koHTpOIBHAS paboTa,
HECOKIDKEHHBIX KPUOTEHHBIX Ta30B 3aIuTa J1a0opaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYPCOBOMY
MPOEKTY. ...

7 Huskoremneparypuast — teruosas|IIK-4 Tecrt, koHTpONIBHAS paboTa,
U30JIALUS 3aluTa JJabopaTOPHBIX
pa0or, 3amura pedepara,
TpeOOBaHUs K KypCOBOMY




MIPOEKTY. ...

8 Cocynpl u emkocTH 114 xpanenus u|l11K-4 Tecrt, koHTpONIBHAS paboTa,
TPAHCTIOPTHPOBAHUS  CXKMIKCHHBIX 3amuTa J1a00paTOPHBIX
KPUOTEHHBIX T'a30B. pa0or, 3amura pedepara,

TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

9 Cuctemsl 1y1s TpancnioptupoBanus|[1K-4 TecTt, koHTpOIBHAS paboTa,

KPHOT€HHBIX JKUIAKOCTEH. 3alUTa J1abopaTOPHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KYPCOBOMY
MPOEKTY. ...

10 ["a3udukannoHHbIe YCTAaHOBKH I1K-4 Tect, KoHTpOIBHAS paboTa,
3aluTa J1abopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYPCOBOMY

IPOEKTY. ...
11 Cramu u crutaBbl Uit kpuoreHHoi |11K-4 Tecrt, koHTpONIBHAS paboTa,
TE€XHUKU 3aluTa JJabopaTOPHBIX

pa0or, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

12 I1K-4 TecTt, koHTpOIBHAS paboTa,
3alUTa J1abopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUs K KYPCOBOMY
MPOEKTY. ...

KoHTpoabHO-u3MepUTENbHbIE
puOOpPbI KPUOTEHHOM TEXHUKU

7.3. MeToanueckue MaTepUaJibl, ONpeaesiiOmie TMPoleaypPbl
OlleHUBAHMS 3HAHU, yMeHHii, HABBIKOB U (WJIM) ONBITA /IeSITeIbHOCTH

TectupoBanue ocymecTBIseTcs, MO0 TPH TOMOIIM KOMIBIOTEPHON
CUCTEMBl TECTUPOBAHMs, OO C MCIOJF30BAaHWEM BBIIAHHBIX TECT-33JaHUI Ha
OymaxkaoM Hocutese. Bpems tectmpoBanus 30 mMuH. 3aTeM OCYIIECTBISETCS
IPOBEpKa TeCTa AK3aMEHATOPOM W BBICTABISIETCS OILIEHKA COTJIACHO METOIMKH
BBICTABJICHUS OTICHKY MIPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne cTaHmapTHBIX 3ajad4 OCYIIECTBISETCS, JUOO TpPU MOMOIIU
KOMITBIOTEPHOW CHUCTEMBI TECTHUPOBAHMSI, JTUOO C HWCIIOIH30BAHUEM BBIJAHHBIX
3amady Ha OymakHoM HocuTene. Bpems pemenust 3amad 30 muH. 3arem
OCYIIECTBIISIETCS MPOBEPKA PEIICHUs 3a7ad SK3aMEHATOPOM U BBICTABIIACTCS
OLICHKAa, COTJIACHO METOJMKH BBICTABICHUS OLEHKU TMpU TMPOBEACHUU
IIPOMEKYTOYHON aTTECTALUH.

Pemenne mnpukiIagHbIX 3a7ad  OCYMIECTBISICTCA, JHOO TMPH TOMOIIH
KOMIIBIOTEPHONH CHUCTEMBI TECTUPOBAHMsI, JTHOO C HCIIOJIb30BAHHEM BBIJTAaHHBIX
3amady Ha OymaxkHoM HocuTene. Bpems pemenuss 3amauy 30 muH. 3atem
OCYIIECTBIISIETCS TPOBEPKA PEIICHUs 3a7ad dK3aMEHATOPOM U BBICTABIISETCS
OIICHKAa, COTJIACHO METOJWKH BBICTABIICHUS OIEHKA TpPU TMPOBEACHUHU
IPOMEKYTOYHOM aTTeCTaIiH.

3amuTa KypcoBOi paboThl, KypcOBOTO MPOEKTA UM OTYETa MO BCEM BHUIaM
IPAKTUK OCYIIECTBIIETCS COTJIAaCHO TpeOOBaHUSM, MPEIbABISIEMBIM K paloTe,
OMMCAaHHBIM B METOJIMYECKUX MaTepuaiax. [[pumepHoe BpeMst 3a1uThl Ha OJHOTO




ctynenrta coctaniseT 20 MuH.

8 YYHEBHO METOAUYECKOE 1 UTH®POPMALIMOHHOE
OBECIHEYEHUE JUCHHUIIJINHBI)
8.1 Ilepeyenb y4eOHOW JUTEpPATyPbl, HEOOXOAUMOM [JIsl OCBOEHMS
AUCIUTLTHHBI
1. bytkeBuu M.K. KproreHHble yCTAaHOBKH U CUCTEMBI: yueOHOE

nocobue//«Jlanby, 2008, ¢.350

2. Ycrokun W.I1. YcraHoBKH, MAIIMHBI U animapaThl KPUOT€HHOM TexHuKu//M.:,
2006, ¢.230

3. ®acroBckuii B.I'. Kpuorennas trexnuka / ®@acrosckuii B.I'., [TerpoBckuii FO.B.,
Posunckuii A.E.// M.:, 1974, ¢.230

4. CoxonoB E.fl. DHepreTuyeckue oCHOBBI TpaHCGHOpPMAIIMK TEIJIA U MPOLIECCOB
oxnaxaenus/ Cokoinos E. ., bponsackuit B.M.// M.:, 1981, ¢.430

5. Kamssmua O.B. Metoandeckue ykazanusi K J1abOpaToOpHBIM paboTaM 1o
mucrutinHe «Kpuorennas texankay//Boponex, 2015 (MarHUTHBIM HOCUTEIND )

6. Kasanua O.B. Meroanueckue ykazaHus K IPAKTUYECKAM 3aHSATUSAM 110
TUCITUTIINHE «XO0JI0IMIbHBIE MAIIMHBI U YCTaHOBKWY// Boponex, 2015
(MarHUTHBIN HOCUTEIh)

8.2 IlepeueHb MH(OPMANUOHHBLIX TEXHOJIOTHH, UCHOJb3yeMbIX NPH
OCYLIECTBJICHMH 00pa30BaTeJIbLHOI0 Mpouecca Mo JAUCHUIUINHE, BKJIKYAs
nepeYyeHb JIMUEH3MOHHOI0 NPOrpaMMHOIO  o0ecre4eHHs, PeCypcoB
UHGPOPMANMOHHO-TEJEKOMMYHHMKALHOHHOH CeTH «HHTEpHETY,
COBPEMEHHBIX MNpPO(ecCHOHAIBLHBIX 0a3 JaHHBIX M HH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIs1
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA
CnenuaJn3npoBaHHasi  JIEKIIMOHHAs  ayAUTOPHUsi, OCHAIlEHHas
o0opynOoBaHMEM  JJIsl  JIEKIMOHHBIX  JEMOHCTpAallMd U NPOEKIIMOHHON
armaparypomu.

YuyeOHast 1abopaTopusi KPpUOT€HHOM TEXHUKH, BKJIIOYAIOIAS:

- CTeHbl JJis BBIOJIHEHUS J1a00pATOPHBIX palOT.

- OGopynoBaHue, MHCTPYMEHTHI, MaTEpUAIbl HEOOXOIUMBIE JIJIS
OCYIIECTBIICHUS OTIEPAIMH PA3BUTHS TPAKTUIECKUX HABBIKOB.

- Kpuorennas rasosas mammna 3U® - 1000.

- Bo3ayxopaznenurensHas ycranoBka AxA — 0,04.

- 'enueBsrit oxmxutens [ — 8.

JucniieiHbIi KJIacC, OCHALEHHBIM KOMIIBIOTEPHBIMU IIPOrpaMMaMU ISl IIPOBEICHUS
71a00pPaTOPHOTO MPAKTUKYMA.



10. METOAUYECKHUE YKA3AHUSA JIA OBYYAIOLIUXCS 11O
OCBOEHMHIO JUCHUIIJINHBI (MOY JISA)

ITo nucuunmne «KproreHHoe 000py10BaHUEY .

OcHOBOM U3y4€HHs MAUCLMIUIMHBI SIBJISIOTCA JIEKIUH, Ha KOTOPBIX
U3JIaraoTcs HauboJsee CyIECTBEHHBIE U TPYIHBIE BOIPOCHI, a TAK)KE BOIIPOCHI, HE
HalleIINe OTpaXXeH!s B yueOHO muTeparype.

[IpakTyeckue 3aHATHS HAIpaBJIEHbl HAa MPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacyeTa KPHOTE€HHBIX YCTAHOBOK M YCTPOMCTB. 3aHATHSA HPOBOISATCS
IyTEM PELIEHUsI KOHKPETHBIX 33/1a4 B ayAUTOPHUHU.

JIabopaTopHbie pabOThI BBITOIHIOTCA HAa JA0OPATOPHOM 000PYIOBaHUH B
COOTBETCTBUM C METOJUKAMHM, MPUBEAECHHBIMHU B YKa3aHUSX K BBIITIOJIHEHHIO
pabor.

Meronvka  BBIIOJIHEHHST ~ KypcOBOIO  MPOEKTa  M3J0KE€Ha B
y4e0HO-METOINYECKOM IIOCOOUHU. BBINOIHATH 3TaIlbl KypCOBOT'O IPOEKTA I0JIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponb ycBOoeHMs MaTepuana JTUCLUIUIMHBI IPOU3BOJUTCS MPOBEPKOU
KypCOBOT'O POEKTA, 3aIIUTON KYpCOBOI'O IPOEKTA.

Bun yueOHbIX

o I[CHTCJII)HOCTB CTyacCHTa
3aHATHHN

Jlekuus Hanucanne koHCIEKTa JIEKIMIA: KPATKO, CXEMAaTUYHO, ITOCIEN0BATEIBHO
(buKcUpoBaTh OCHOBHBIE IOJIOKEHHUS, BBIBOJABI, (OPMYIUPOBKH,
00001IeHNS; TTOMEYaTh Ba)KHBIE MBICIH, BBIACIATH KIFOUEBHIE CIIOBA,
TepMuHBbl. [IpoBepka TEPMUHOB, MOHATUNA C MOMOINIBIO SHIIUKIIONEINM,
CJIOBaped, CHPaBOYHHUKOB C BBINMMCHIBAHHUEM TOJKOBAHWM B TETpalb.
O6o03HaueHue BOMPOCOB, TEPMUHOB, MaTepuana, KOTOpPbHIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHAyeMOoW mureparype. Ecmu
CaMOCTOSITENIFHO HE yhaeTcsl pa3zoOpaThcsi B Marepuale, HeoOX0IUMO
chopMyITUpOBaTh BOMPOC M 337aTh MPENOJaBATENI0 HA JICKIIUU WIH Ha
MIPAKTUYECKOM 3aHSATHUU.

[Ipaktuyeckoe  |KoHCIEKTUpOBaHME  pPEKOMEHIYEMBIX  HCTOYHHMKOB. Pabora c

3aHATHE KOHCIIEKTOM JIEKI[MH, ITOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM,
IIPOCMOTP PEKOMEHAyeMOU Jmreparypsl. lIpocnymmBanue aynuo- u
BUJIE03aIIUCEN 10 33J]aHHON TeMe, BHIMOJIHEHUE PAaCUETHO-TpauIeCcKUX
3a/IaHMi, pelIeHUE 3aa4 110 aJITOPUTMY.

JlaGopatopnass  |JIaGoparopHbie ~ pabOTBl  MO3BOJSIOT  HAYYUTHCS  NPUMEHATH

pabora TEOpPEeTHUYECKHE 3HAHMSA, TIIOJIydeHHbIE Ha JIEKIUU TPH PELICHUH
KOHKpETHBIX 3amady. YT1oObl Haubojee palUMOHATIBHO M MOJHO
HCTIOJIF30BATh BCE BO3MOYKHOCTH JTa0OPATOPHBIX IJIS1 HOATOTOBKH K HUM
HE0OXO0IMMO: CIIeyeT pa3o0parh JEKIHUIO MO0 COOTBETCTBYIOIIEH Teme,
O3HAaKOMHUTCSI C COOTBETCTBYIOLIMM pa3/eioM y4eOHHKa, MpopadoTaTh
JOTIOJIHUTEIbHYIO JIUTEPAaTYypy M WCTOYHHKH, PpEIIUTh 3aJaudl M
BBITTOJIHUTH JIPYTHe MUCHMEHHBIC 3aTaHUsl.

CamocrtostenpHas |CaMmocTodTenbHas paboTa CTYJIEHTOB CIIOCOOCTBYET TIIyOOKOMY
paborta YCBOEHUS y4eOHOTO MaTepralia ¥ pa3BUTHIO HABBIKOB CaMOOOpa30BaHUSI.

CaMocrosiTenpHast paboTa mpernoaaraeT CleAyIoIne COCTaBISIONIIE:

- paboTa ¢ TeKCTaMHu: YYeOHHKaMH, CIIPABOYHHKAMH, IOMOIHUTEIHHON

JTUTEPATypPOi, a TAaKXKe MPOPadOTKAa KOHCIIEKTOB JICKIIHIA,

- BBITIOJTHEHUE JIOMATHHUX 3a/IaHUi U PacyeToB;

- pa60Ta Hald TCMaMU JId CaMOCTOATCIILHOI'O U3YYCHMUA,




- ydqactue B paboTe CTy/IeHYeCKUX HayuYHbIX KOH(pEpEeHIINH, OTMMITHA;
- IOATOTOBKA K NPOMEXKYTOYHOM aTTECTALNH.

IToaroroBka x ['oTOBUTBHCS K MPOMEKYTOUHOM aTTECTAI[UU CJIEAYET CUCTEMATHYECKH, B
MPOMEKYTOUHOM |TeueHue Bcero cemectpa. IHTeHCHBHAs TOATOTOBKA I0KHA HAYaThCS HE
aTTecTalun MO3JHEE, YEM 3a MECAL-NOJATOpa A0 NPOMEKYTOUYHOH AaTTECTAIWH.
JlaaHbIe TIepen SK3aMeHOM TpHU JHS 3P (HEeKTUBHEE BCETO HCIOIb30BaTh
JUISl TOBTOPEHUS M CUCTEMATU3AI[MU MaTepraia.






