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1. Leas, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTAThl 00yYeHHs M0 TUCHUILINHE

[enbto ocBoeHMs nuCHUIUIUHEI «[lapoBbie TypOMHBI AaTOMHBIX SIEKTPUUYECKUX CTAHIUI
ABJISIETCSI M3YYEHHE TEXHOJIOTMYECKUX CXEM IMPOM3BOACTBA 3yeKkTposHeprun Ha ADC ¢
peakropamu BBOP u PBEMK, TemnoBbIX HUKIIOB TYpOMHHBIX YCTaHOBOK, MPHUHIIMIIA JE€HCTBHS
napoBbix Typoun ADC, kinaccudukanuu napoBbix TypouH ADC, MpUHIUIUATBHBIX TEIUIOBBIX
cxeM TypOOYCTaHOBOK, BOIPOCOB TOBBIIMICHUS SKOHOMHYHOCTH TEIJIOBBIX  ITUKJIOB,
peoOpazoBaHusl SHEPTUU B TypOUHE, KOHCTPYKIMM, KaK TYpOMHHON CTYIIEHH, TaK U TypOUHBI B
[IEJIOM, TE€OMETPUUYECKUX, a’pOJAMHAMUYECKUX, TEXHUKO-DKOHOMUYECKHX XapaKTEPUCTUK
TypOMHHBIX CTYyIIEHEH, pabOThl MHOTOCTYIIEHYAThIX TYpOUH KaK TP HOMUHAJIBHOM, TaK U IpU
IEPEMEHHOM  PEXHME, CHCTEM IMapopaclpenesieHusl, pPEeryJupoBaHUsA, 3allUThl U
MacJIocHa0KeHUs TypOUH, a TAKXKe TEIUIOBOTO MTPOLIECCa U KOHCTPYKIIMU KOHJIEHCATOpa TypOUH.

3anaveil JaHHOW NUCHUIUIMHBI SBIISETCS MOJTyYeHHE 3HAHUN, (OPMUPOBAHUE YMEHUH U
HAaBBIKOB, ITO3BOJIIIOLIMX YCIIEIIHO MPONTH UTOTOBYIO TOCYJAPCTBEHHYIO aTTECTALMIO.

KOMHGTGHHI/II/I, (1)OpMI/Ipy€MI>IG y o6yqalonmx051, 3alllIaHUPOBAHHBLIC PC3YJIbTATHI
O6Y‘I€HHH 10 AUCHUININHC, COOTHCCCHHBIC C HHAUKATOPAMHU NOCTHKCHHUA KOMHCTGHHHﬁI

Kon v HanmeHnoBaHue Koza u HaumeHoBaHue 3angaHUpOBaHHBIE PE3YIbTaThl O0yUEHUS
KOMIIETEHIIH MHAUKATOpA TOCTUKEHUS 10 AMCUUIUIMHE (3HATh, YMETh, BIIA/IETh)
KOMIIETEHIIUU
Ob6menpogdeccuonanpubie komrnereHuu (OIIK)
OIIK-1 Cnocoben OIIK-1.7 lemounctpupyetr  |3uams:
UCIOJIb30BaTh 0a30BbIE [IOHMMaHKE MPOLIECCOB U TexHONIOruI MPOU3BOJACTBA JIEKTPOIHEPTUU
3HAHUS MPUHIUIIOB paboThI anmaparoB |Ha ADC.
€CTECTBEHHOHAYYHBIX YCTaHOBOK, MPE0Opa3zyoIIUX
AVCHUIIINH B SHEPTHUI0 SACPHOIO TOIUIMBA B ([IpMHIMN NEHCTBHS U KOHCTPYKLUIO ITAPOBBIX
npodeccnoHanbHOM TETIOBYIO U DJIEKTPUYECKYIO  |TypOun ADC.
ACSTeIbHOCTH, TPUMEHSATH JHEPTHUI0 IIpoueccel, npoTekaroniye B NPOTOYHON YacCTH
METO/Ibl MAaTEMATHYECKOIO napoBbIx Typoun ADC.
aHaJIM3a ¥ MOJIETMPOBaHUS, [TpuHMn paboThl CUCTEM MapopacipeaesieHus,
TEOPETUYECKOI0 U perylIupoBaHMsl, 3allUThl U MAaCJIOCHA0XKEHHUS
AKCIIEPUMEHTAJILHOTO napoBbIx TypouH ADC.
HCCJICIOBAHUS [TpunaMn JIEUCTBUS u KOHCTPYKIIUIO
KOHJIEHCAIIMOHHOM YCTaHOBKH MAapOBBIX TYpOUH
ADC.
Ymemn:
BrInonHATE pacdy€r NpOTOYHOM YacTH MapoOBOU
Typounsr ADC.
Bnaoemy:
HaBbikamu pacuéra npOTOYHON 4aCTHU IApOBOU
Typ6unst ADC.




2. MecTo aucuuniaudbl B cTpykrype OIIOII

Hucuunnuna IlapoBble TypOMHBI ATOMHBIX SJEKTPUYECKUX CTAHIMH OTHOCUTCS K
00s13aTeIbHOM YacTH Y4eOHOTo IUIaHa MO HampaBjieHHI0 noarotoBku 14.05.02 ATomHbie
CTaHIMU: TPOCKTUPOBAHUE, IKCILTyaTallUsl 1 MH)XUHUPHUHT.

Kon [IpeamecTByromue TMCUUILTMHBI (MOTYJIN), [Tocnenyromye TUCHUIIITUHBI (MOAYIIH),
KOMIIETECHIIUHU npaktuku, HUP, np. npaktuku, HUP, np.
VK-2 IIpoekTHass  HEATENBHOCTH B SIACPHOU
SHEPreTHKe
OIIK-1.7
TexHuueckas TepMOJAUHAMUKA
ATOMHBIE 2JIEKTPUYECKHE CTAaHI[UU
®dusuka
OIlK-1 KoHntpous 51 YIIPaBIICHUE SIIEPHBIMU
MarepuanoBeneHue
SHEPreTUYEeCKUMH YCTAaHOBKAMHU
SnepHas dhuzuka
PerynupoBanue mnapoBbIX TYpOMH aTOMHBIX
ANEKTPUYECKUX CTAHIUI
[1K-2 Pexumbr paboThI u SKCILTyaTaus
napoTypOMHHBIX YCTaHOBOK aATOMHBIX
SJIEKTPUYECKHUX CTAHIIUU
AHanu3 paboTOCIIOCOOHOCTH TEXHOIOTHICCKIX
I1K-3 CUCTEM B COCTaBe MapOTYpOMHHBIX YCTAaHOBOK
AQTOMHBIX AJICKTPUUYECKUX CTAHIIMI
K-1 [IpoekTupoBaHre aTOMHBIX JIIEKTPHUYECKHUX
CTaHILIMI

J171s1 OCBOEHUS TUCUUILIIMHBI 00YYaIOIUNACS JTOJIKEH:

3HaTh:;

1) OcHOBBI TEPMOJIUHAMUKH, OCHOBHbBIC 3aKOHBI TEPMOJIMHAMUKH;
2) OCHOBBHI SIAEPHON IHEPTETUKH;
3) OCHOBBI TETIOTEXHUKH;

4) OcHOBHBIE 3aKOHBI (DU3UKH U SAIEPHON PUUKH;

5) TexHONOTMHU MPOU3BOICTBA INEKTPUUECKON U TETIIOBOW SHEPTUU;

YMeTh:

1) mnaHupoBaTh U CTAaBUTH 3aJ1a4U UCCIICIOBAHUS,

2) IPOBOAUTDH PACUET DJIEMEHTOB TEIJIOTEXHUUYECKUX YCTAHOBOK M CUCTEM;

3) NpOBOAUTH PACUET TEPMOJAMHAMUYCCKUX ITPOIIECCOB, ITUKIJIOB M UX ITOKa3aTeseH.
Bnaners:
1) HaBBIKaMM pacuéTa SJIEMEHTOB TEIUIOTEXHUUECKUX YCTAHOBOK U CUCTEM;

2) HaBbIKAMH pacuéTa TEPMOJIMHAMUYECKHUX MPOIECCOB, IUKJIOB M UX IMOKA3aTeJICH.




3. CTpyKTypa 1 coaepkaHue TUCHUILTHHBI

3.1. CTpyKTypa M CUMILIHHBI

OO61mast Tpy10€MKOCTh TUCHUILUIMHBI cocTaBisieT 8 3aueTHbIX(bie) enununii(bl) (3E), Bcero
288 wyacoB, M3 KOTOPBIX 128 YacoB cOCTaBJISIET KOHTaKTHas paboTa oOydaromerocs ¢
npenojaBareneM (3aHATHs JieKuuoHHoro Tuna 40 wyac., 3aHATHS CEMUHAPCKOTO THUIa
(mpakTUYeCcKue, CEMUHAPCKUE 3aHATHUs, JabopaTopHble paboThl U T.I.) 56 Yac., TPyIIOBLIE U
UHAUBUYyalbHbIE KOHCYIbTanuu 0 yac., npueM sk3amena (KIIA), 3adera ¢ onenkoit - 1 vac.,
camocTosTeNbHasg padboTa odyyvaromierocs 106 yac, KoHTposb camocTosTenbHoN padoTsl (KCP) -
0 gac.

N Bcero Cemectp
Bun yae6HO# paboThI 4ACOB
6 7 8

OBLIAA TPYTOEMKOCTbDb JUCIHUITJINHBI 288 144 72 72
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA
C ITPEIIOAABATEJIEM, 128 48 32 48
B TOM YHCJIEC:
Jlexmonnele 3ansTHA (JIek) 40 24 16
JlaGopartopHsle 3ansTus (J1ao) 16 16
[TpakTuueckue 3anstus (I1p) 40 8 16 16
Koncynpramnum, cnada u 3ammura Kypcosoro npoekra (KKIT) 32 32
KonTaktHbie yacel Bo BpeMs attectanuu (KI1A) 1 1
CAMOCTOATEJIBHAA PABOTA OBYUAIOHIET'OCA 106 60 22 24
(CPC):
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTalluu B (hopMe: 54 35 17
(OK3aMeH, 3a4€T C OLEHKOI, KyPCOBOMU MPOCKT, 3a4eT)
OOPMA TTPOMEXYTOYHOUATTECTALINN

oK 301 o 320 3a

3a, KII,
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Pasznen 1. TexHonornyeckue cxeMsl IPOU3BOICTBA AIEKTpo3Heprun Ha ADC

1.
TexHoJIOrnYecKne JI1.1,
CXEMBI 6| 2 6 8 OIIK- | JI1.2, | Tect 10
MIPOU3BO/ICTBA 1.7-31 | JI1.3,
SIIEKTPOSHEPTUH HA 2.2
ADC
Paznen 2. TermoBbie MUKIIBI TYpOUHHBIX YcTaHOBOK ADC
J1.1,
2. TennoBsie OITK- | JI1.2,
LUKJIBI TYpOMHHBIX | 6 4 2 6 12 ]bi_iil_’ ﬁég’ Tecr 9
yctaHoBok ADC 17-32 H2'3’
J2.5
Paznen 3. TennoBoii mporecc B TypOuHHOM cTynenu. KoHCTpyKusa TypOMHHON CTYNEHHU.
3. TennoBoit OIlK- ﬁ} é’
npouece . 17-31, | 11.3, | Tecr,
TypOUHHOU i
CTYIICHHU. 6| 6 2 | 4 14 26 OIIK- | JI22, | 6. 9
K 17‘32, H23, pa60Ta
OHCTPYKLUA OIK- | 12.5
TYPOUHHOi 1.7-33 | 2.6,
CTYIIEHHU o
JI2.7
Paznen 4. TennoBoii mporecc B mapoBoii TypOouHe. MHoroctyneHuarsle napossie Typounst ADC.
J1.1,
4. TermoBoit OIIK- | JI1.2,
IIPOLIECC B MTAPOBOU 1.7-31, | JI1.3, | Tecr,
TypOuHe. OIIK- | JI2.2, | na6. 9
MHorocTtyneHuar 616 2 |12 14 34 1.7-32, | JI2.3, |pa6ota
bI€ MTApOBbIE OIIK- | JI2.5,
Typounst ADC 1.7-33 | JI2.6,
J12.7
Pa3nen 5. Pabora crynenu u TypOMHBI IPU IEPEMEHHOM PEXUME
o [ 111
5. Pabora crynenu 1.7-31, H1.3’
U TYpOUHBI MIPH OIIK- | Tecr 9
P P 6| 4 | 2 10 16 n2.2
MEPEMEHHOM 1.7-32, H2. 3’
pexumMe. OIIK- JI2' 5’
1.7-33 S
J12.7
Paznen 6. Cucrema napopacnpezenenus napoBbix Typoun ADC
6. Cucrema J)ﬂ;’
napopacnpesienet | o | 10 12 OIIK- 1 ' 3’ Tecr | DK | 9
Ul IapOBBIX 1.7-34 HZ' 2’
Typoun ADC J'IZ. 7’




[TpomexxyTouHas

36 36 OK3. 40
aTTecTraius
Hroro 3a 6 cemectp 24 | 8 |16 60 36 144
Paznen 7. Koncrpykius mapoBbix Typoun ADC
J1.1,
7. KoHcTpyKIus OITK- JI1.2, Tect 14
MapOBBIX TYpOUH 8 6 14 17-32 J1.3,
ADC. ' J2.2,
J12.7
Paznen 8. MacnocHabxenue napoBbix Typoun ADC
J1.1,
8 J1.2,
' J1.3,
MacnocHaOxeHne 5 4 6 12 OIIK- 2.2 Tecr 14
MIapOBbIX TYpOUH 1.7-34 H2'3’
ASC H2.5’
J12.7
Paznen 9. PerynupoBanue u 3amura napoBbix Typoun ASC
J1.1,
J1.2,
9. PerynupoBanue R .3,
Y 3al1UTa MapoBhIX 4 6 6 16 10 g[_I; 4 J12.2, Tect 14
Typ6un ADC. ' J12.3,
J2.5,
J12.7
Paznen 10. KonaeHcanoHHble yCTaHOBKH MapoBbIX TypouH ADC
J1.1,
10. J1.2,
KoHnneHcannoHHbIe JI1.3,
YCTaHOBKH 2 6 4 12 10 EIB% JI12.2, Teer 1320 | 13
MapOBBIX TYpOUH ' JI2.3,
ADC. J2.5,
J12.7
[Ipomexxyrounas 18 18 320 | 40
aTTecTarus
Hroro 3a 7 cemectp 16 | 16 22 18 72

Paznen 11. Pacuér nporounoit yactu napoBbix Typoun ADC




OIIK- [ JIT.1,
1.7-32, | JI1.2,
11. Pacuér OIIK- | JI1.3,
OPOTOYHON YaCTH 1.7-33,| JI2.1, | Tecr | KIT | 19
MapOBBIX TYpOUH 8 12 321 12 56 OIIK- | JI2.2,
ADC. 1.7-V1,| J12.3,
OIIK- [ JI2.4,
1.7-B1 | JI2.7
Pasznen 12. Pacuér Ha mpOYHOCTH OCHOBHBIX 3JIEMEHTOB MapoBbIX TypOuH ADC
OIIK-
12. Pacuér Ha 1.7-32, L1,
J1.2,
MPOYHOCTh OIIK-
J1.3,
OCHOBHBIX 1.7-33, Tect 18
8 2 6 8 J2.2,
3JIEMEHTOB OIIK-
J2.3,
MIapOBbIX TYpOUH 1.7-V1, 5
ADC. OIIK- JIZ. 7’
1.7-B1 '
Paznen 13. Bubpanus napoBeix Typoun ADC
J1.1,
J1.2,
13. Bubparus JI1.3,
MapoBbIX TypOouH | 8 2 6 8 10 ?_I?; J2.2, Tecr | 3a | 18
ADC. ' J2.3,
JI2.5,
J2.7
Hroro3a8 0 116 10([32] 24 72
UTOIo 40 | 40 |1632] 106 o4 288
3.3. TemaTu4yecKuH NJIAH JIEKIHOHHBIX 3aHATHI
Howep pasnena TeMbl TEKIITMOHHBIX 3aHIATUI Tpynoemkocrs,
JUCLUTUTMHBI yac.
TexHonornueckuii mporecc Mpou3BoJICcTBA 3eKkTpodHeprun Ha ADC.
1 Anepnoe roprouee ADC. Anepusie peaktopsl ADC. TexHoIOrHuecKue )
CXEMbI IIPOM3BOJCTBA 3JeKTpodHeprun Ha ADC ¢ peakTopamMH THUIIOB
BB3P u PEMK.
Tennosie kbl TypOUHHBIX ycTaHOBOK ADC. Iukn Penkuna u KIT/]
KOHJICHCAllUOHHOU TypOOYCTaHOBKH. Crioco6b1 MOBBILICHUS
2 SKOHOMHMYHOCTH MNapoTypOMHHBIX ycTaHOBOK ADC. PereHepaTuBHBIM 4
mukia. OcobenHoctu mapoBbeix Typoun ADC. Cenapanus mnapa B
napoTypouHHoi ycraHoBke ADC.
Konctpykuust TypOuHHO#M cryneHu. TemaoBoil mporecc B TypOMHHOM
crtynnenu. Hcredenne mapa u3 coml. TypOMHHBIE  pEIIETKH.
[IpeoOpa3oBanue »Heprud B TYpOMHHOH CTyneHH. PeakTHBHOCTH
3 ctyneHu. TpeyronbHuku ckopoctei. Ilotepu sHeprum B TypOUHHOM 6

crynead. OtHocutenbHblid Jonatounblii KIIJ[. TypOuHHOHN cTymneHH.
OtHocutenbHbl BHyTpeHHHN KII/] cTynenu. JlonosHUTENbHBIE TOTEPH
B cTyneHu. CTyINeHNU ¢ 3aKpyYeHHBIMHU JIONIATKaMHU.




TennoBoit mpomecc B mapoBoi TypOune. Heobxomumocts u
MpEUMYIIECTBA MHOI'OCTYIIEHYaTOU KOHCTPYKIHHU TypOUHBIL.
[IpeBpamienre TEIIOBOKW SHEPrUM B pabOTy B MHOTOCTYNEHYATOU
TypOune. KoHleBbIe yIIOTHEHHS TYpOUHBI. Y PaBHOBEIIMBAHUE OCEBBIX
ycuiuit B TypOuHe. MHOTOLIMIMHAPOBBIE TYPOUHBI.

Pabora crynenu u TypOMHBI MpPH NEPEMEHHOM pexume. TpeGoBaHHS
BBICOKOM HaJEKHOCTU M BBICOKOW MaHEBPEHHOCTH, IPEIBABISEMBIC K
COBPEMEHHOM TypOuHe. 3aBHCUMOCTb MEXJIy pacxoJoM Iapa u
napaMeTpaMy Inapa nepelx M 3a pemieTkod. CTelneHb pEeaKTUBHOCTH H
KII/I npu u3MEeHEHUH OTHOLIICHHUS CKOPOCTEH CTYMEeHU. Y CIIOBHS pabOTHI
HOCJIEIHEH CTYNEeHU KOHJEHCALMOHHOM TypOMHBI NpPU NEPEMEHHOM
JIaBJICHUU 3a CTYIIEHBIO.

PaGota MHoOrocryneHuaTod TYpOMHBI IPH IEPEMEHHOM pEXUME.
Pacnpenenenue naBieHui U TEIUIONEPENAOB B CTYIEHIX TYpOUHBI MIPH
U3MEHEHHMHU pacxoja paboyero Telna, a Takke ero napameTpos.

Cucrema mapopacmnpenenenuss naposix Typoun ADC. JlpoccenbHoe
napopacnpezenenue. llpenMymiectBa W HEIOCTaTKU JIPOCCEIBLHOTO
napopacnpezaenenus. Koaddumument npoccenmpoBanus. Ilorepu ot
JPOCCETUPOBAHUSL.

beictpoxoauble u Tuxoxoausle TypOuHbl ans ADC. KoHcTpykuus
ObIcTpoXOaHBIX TypOMH ADC OTEYeCTBEHHBIX M  3apyOexHbIX
npou3Boauteneil.  KoHcrpykumss — Tuxoxomueix — Typoun — ADC
OTEYECTBEHHBIX U 3apyOexHbIX mpousBoauteneid. KoHcTpykius
KOPITYCOB B pOTOPOB MapoBbiX TypOuH ADC. KOHCTPYKIIHS COTUIOBBIX U
pabouux Jsonarok. J(uapparmsl U COIUIOBBIE ammapaThl. YIUIOTHEHUS
napoBeix TypomH ADC. KOHCTpYKIHS COEAMHUTEIBHBIX MYQT.
Konctpykuus noamunuukoB. BanonoBopoTHoe yctpoiicTBo. Omnopsl
BaJIONPOBOJa TypOoarperata. Onupanue Typdoarperata Ha QyHIaMEHT
Y OpraHu3alys ero TeIIOBbIX pacIIupEeHuH.

HesaBucumplii TIpUBOA HACOCOB MAacCIOCHA0XEHUS TypOOYCTaHOBKH.
[ToBbilieHre moXkapHOM Oe3omacHOCTH TypOuHBI. lleHTpanu3oBaHHas
CUCTEMa CMa3Ku TypOOyCTaHOBKHU. MaciocHa0XeHUe CHUCTEMBI
ABTOMATUYECKOTO PETYIMPOBaHUS U 3amMThl TypOuHbl. CHcTeMa
rugpornoabemMa poropoB. CucreMa YIJIOTHEHHS Bajia TypOoarperarta.
Macno6ak. Macnooxiaautenu. I TaBHBIA Maca0HACOC.

OO0111e NPUHLIMIIBI TOCTPOSHUS CUCTEMBI PETYIUPOBaHUs TYpOUHBI U ee
xapaktepuctuku. [lapoBas TypOMHa Kak OOBEKT pEryJIMpOBaHUS.
Cratuyeckass XapakTEpPHCTUKA peryJnpoBaHus. HeuyBCTBUTENBHOCTH
perynupoBaHus. MexaHusm ympasineHus TypOuHoi. IlapamiensHas
pabota  TypOOreHepatopoB.  DJEKTPOTHApaBIMYECKas  CcHCTEMa
pEryJInpOBaHHUs. I'unpaBnuyeckas cucrema peryinupoBaHHusl.
['maponuHamuueckas cuctema peryiaupoBanus. OOume TpeOoBaHUS K
TE€XHOJOTMYECKHUM 3alUTaM TypOUHBI. 3allliTa 110 MOBBIILIEHUIO YaCTOThI
BpallleHUs. 3alluTa OT OCEBOT0 CABUIA POTOpA. 3aAIUTHI, BBI3bIBAIOIINE
OTKJIIOUEHHE TYpOMHBI CO CPBIBOM BaKyyMma. 3alllUThl, CBSI3aHHBIE C
paboToil TemIoOOMEHHBIX amnmaparoB. be330J0THUKOBOE 3allUTHOE
ycTpoiicTBO. McoTHUTENbHBIE OpraHbl CUCTEMBI 3AIUTHI.

10

Hasznauenune u npuHIUN ASHCTBUS KOHAEHCATOPA M KOHJAEHCAIIMOHHOM
yCTaHOBKH. TemoBble MPOLECChl, MPOUCXOASIINE B KOHJEHCATOPE.
BosayxoorcaceiBatomue yctpoiictBa. CUCTEMBI MOAACPKAHUS YHUCTOTHI
KOHJIeHcaTopa. TerioBoi 0amaHc KOHIEHCATOpa U €ro TETUIOBOM pacyer.
KoHcrpykuun koHaeHcaTOpoB. OCHOBBI 3KOHOMHUYHOM 3KCIUTyaTalluu
KOHACHCAIMOHHBIX YCTaHOBOK.
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3.4. TemaTuyeckni MJIAH NPAKTHYECKUX 3AHATHI

Howep paszena TeMbl MPaKTUYECKUX 3aHATHI Tpynoemxocrs,
JUCIUTLIAHBI yac.
1 TemnoBble HUKIIBI TYPOMHHBIX ycTaHOBOK ADC 2
2 TennoBoii mponecc B TypOuHHOU cTyneHUu. KoHCTpyKuus TypOMHHOM 2
CTYIIEHU
TennoBoii mporecc B MapoBoil TypOuHE. MHOTOCTYIIEHYAThIE TTapOBBIC
3 2
TypOuHbl ADC.
4 Pabora cTynenu u TypOUHBI IpU IEPEMEHHOM PEKUME 2
5 Macnocnabxenue napoBsix Typoun ADC. 4
6 PerynupoBanue u 3amura napoBsix Typoun ADC. 6
7 KonaeHcannoHHble yCTaHOBKY apoBbIX Typoun ADC. 6
8 Pacuér nporounoil yactu naposbix TypouH ADC 12
9 Pacuét Ha MPOYHOCTH OCHOBHBIX 3JIEMEHTOB MapoBbiX TypouH ADC. 2
10 BuOpanus napossix TypOun ADC. 2
Bcero 40
3.5. TemaTu4eckuii IV1aH J1a0OPATOPHBIX padoT
Howmep pasnena Tewmbl 1abopaTOpHBIX PabOT Tpynoemkocts,
JTUCIUTITUHBI yac.
1 N3yuyenne NpuHIUNHAIBHON TEIJIOBOM CXEMBbI U KOHCTPYKIIMHU ITapOBOU 4
typounsl K-1000-60/1500
) Pacuér tepmuueckoro u orHocutenbHoro BHyrpeHnHero KIIJ maposoit 4
typounsl K-1000-60/1500
3 [Tyck »sneprobmoka ADC c¢ peakropom BBOP-1000 (peakTropHoe 4
OTJICJICHHUE)
4 [Tyck »aneprobmoka ADC c¢ peaktopom BB3P-1000 (typOunnoe 4
OTACIICHUE)
Bcero 16
3.6. CamocTosiTe/IbHAsI padoTa CTyIeHTA
p y
Howmep pasnena Bux CPC Conepanie CPC TpynoemkocTs,
JUCITATITUHBI yac.
TexHonornyeckue cxempl| BRIIIOTHEHHE TECTa
1 MIPOM3BOCTBA 6
anekTposHeprun Ha ADC
TennoBbie UKL |BhImosiHeHUE TecTa
2 TYpOMHHBIX YCTaHOBOK 6
ADC
Tennooii nponecc B |BeimosiHeHne Tecta
3 TypOUHHO! CTYIEHH. 14

Koncrpyxknus
TypOUHHOMN CTYNeHU




TernnoBoi npouecc B
napoBo TypOHHE.
MHorocTtyneH4yaTbie
napoBbIe TYPOHHBI
ADC.

Brimmonnenue tecta

14

Pabora crynenu u
TypOHUHBI TIPU
NIEPEMEHHOM PEKUME

Brinonnenue tecta

10

Cucrema
napopacupeieneHus
napoBbIX Typoun ADC

Brimonnenue tecra

10

KoncTpykuus napoBsix
Typoun ADC.

Brimonnenue tecra

MacnocHabxeHue
napoBbIX Typoun ADC.

Brimonnenue tecra

PerynupoBanue u
3aIUTa TapOBBIX
Typoun ADC.

Breinonnenue tecra

10

Konnencanmonnsie
YCTaHOBKH MapOBBIX
Typoun ADC.

Brinonnenue tecta

11

Pacuér nporouHoii
YacTH MapOBbIX TYpPOUH

ADC

BeltonHEHNE KypCOBOIO NIPOEKTa

12

12

Pacuér Ha mpoyHOCTH
OCHOBHBIX JJIEMEHTOB
napoBbIX Typoun ADC.

Brinonnenue tecta

13

BuOpanus mapoBbix
Typoun ADC.

Brinonnenue tecra

Bcero
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4. O0pa3oBare/ibHbI€ TEXHOJOTHH

[Tpu peanuzanuu nucuurinHel "llapoBbie TypOUHBI aTOMHBIX 3JIEKTPUUYECKUX CTAHIIHI"

no oOpa3oBaTelbHBIM MpOrpaMMaM HampaBjeHUs MOATOTOBKU crenuanuctoB 14.05.02

ATOMHBIE IIPOEKTUPOBAHMUE,

CTAHIINH:

AJNIEKTPOHHBIE 00Pa30BaTEIbHbIE TEXHOJIOTHH.
B nporecce 00ydeHHs HCTIOIb3YIOTCA:
1) mucranmmonnblie Kypeobl ([K), pasmeménnple Ha miomanake LMS Moodle, URL:
http://Ims.kgeu.ru; Ccpiika Ha kypc: https://Ims.kgeu.ru/course/view.php?id=725
2) anekTpoHHbIE 0Opa3oBarenbHbie pecypcebl (DOP), pazMeniéHHbIC B TUYHBIX KaOUHETaX.

5. OuenuBaHue pe3yjbTATOB 00y4YeHUSI

AKCIUTyaTalus,

WHXXUHUPUHT"

"

IMPHUMCHATIOTCA

OneHuBaHue pe3yJbTaTOB OO0y4YeHHS MO JHUCIMIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH, MPOBOAUMOTO 10 0auibHO-perTHH-roBOM cucteme (bPC), n
MIPOMEXKYTOUYHON aTTECTALNU.

O0001IeHHbBIE

KpUTEPUH

n IIKajia

OLICHUBAHU

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIM (I/IHI[I/IKaTOPa JOCTHIKCHMUA KOMH@TCHHHI/I) II0 UTOraM OCBOCHHA JUCHUITJIMHBI:

ITnanu- O0600111eHHbIE KPUTEPHH U IIKaJIa OLICHUBAHUS PE3YJIbTATOB 00yUEHUS
pyeMbIC HEYI0BIIET- YIOBIIET-
pe3yiib- XOPOIIIO OTIINYHO
BOPHUTEIHLHO BOPHUTEIBLHO
TaTbl
oGyueHns HE 3a4TEHO 3a4TEHO
MUHIMATBHO YpoBeHb 3HaHUW  B|YpOBEHb 3HAaHH B
YpoBeHb 3HAHUN HHKE o 'bEM 'bEM
ITonuoTta MEHI/IMEU‘II;HLIX AOTYCTHUMBIH — yPOBCHD oovene, oomeve,
SHANMIL.  mMeer  MecTo|COOTBETCTBYIONIEM COOTBETCTBYIOIIEM
3HaHUU |TpeOOoBaHMIA, uMetot| ’ Herpy6hIx nmporpamme, HMMEET|IpOorpaMmme
MECTO IpyObIe OINOKHU OHGOK MECTO HECKOJIBKO|TOATOTOBKH, oe3
HETPYOLIX OIIHOOK OIIO0K
IIpoaeMoHCTpUPOBaHBI
[IponemoHCTpUpPOBaHBI poat pHp
[TponemMoHCTpUPOBaHBI BCE OCHOBHBIC YMEHWUS,
[Tpu pelieHun BCE OCHOBHBIE YMEHWUS,
OCHOBHBLIE yYMEHMUH, pElIeHbl BCE OCHOBHBIE
CTAaHJAPTHBIX 3a/la4 HE pelieHbl BCe OCHOBHBIE
peIIeHbI THIIOBBIE 3aa4d C OTHAEILHBIMU
Hannuue |mpoaeMoHCTpUpOBaHBI 3ala4yl ¢ HerpyobIMHU
. 3aJjaul ¢ HErpyobIMU HECYIIECTBEHHBIMHU
YMEHHUH |OCHOBHBIE YMCHUS, OIIIMOKAMH, BBIITOJIHEHBI
OIIMOKAaMHU, BBITTOIHEHBI HeJIOYEeTaMH,
UMEIOT MECTO TIpyObie BCE 3aJaHUSA B IIOJHOM
BCE 3aJaHMsI, HO HE B BBITOJHEHBI BCE
OIINOKHU o0bemMe, HO HEKOTOpbIe
IIOJIHOM 00BEME 3aJaHisl B IIOJIHOM
C HeJOUYEeTaMU
o0BeMe
IIpn peleHnu .
Hammame |craniapTHyix 3axad e Nmeetcs munnManbhbiii|[IpogemoncTpupoBansl |[IponreMOHCTpUPOBaHBI
HaBbKos | OIleMpOHCT HDOBAHDI HAO0Op HABBIKOB JUIsA|0a30BbIC HABBIKH TIPH|HABBIKH TIPU PEIICHHH
(BrazeHHe 6530131)1e P pHaBHKH pellleHrs] CTaHJAPTHBIX|pEIICHUH CTaHIAPTHBIX|HECTaHJAPTHBIX —3a/ad
ONIBITOM) |HMEIOT MecTO T GLIé 3a7lad ¢ HEKOTOpPhIMH(3a7ad C HEKOTOPHIMH|Oe3 ommnboK Hu
py HEeJ0YETaMU HeIo4YeTaMu HEJIOUYETOB

OIINOKH
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[IIkana oueHKH pe3yabTaTOB O0YyUEHHUS M0 AUCLUIUIMHE:
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIICTCHITHH
~ § w = (MHIMKaTOpa JOCTUKEHUS] KOMIIETEHLIUN )
H |l 2 H . . o
= |€ § z| 3awanupoBaHHbIE Boicokwii Cpennuit Hwxe cpennero Huskwuit
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S5 ! § & |pe3ynbraTel 00y4ueHus
g | § § S| mo mctmmmne [1Ikajla OLICHUBAHHUS
e | " e OBJIET- HEYIOBJIET-
2 e F = OTJIMYHO XOpOLIO YA A
= BOPHUTEIIHLHO BOPHUTEIIBHO
3a4TEHO HE 324TEHO
3HaTh
3Haer
[Tmoxo 3HAeT
TEXHOJIOTHIO
3Haer TEXHOJIOTHUIO .
MPOU3BOACTBA YpoBeHb 3HAHUU
TEXHOJIOTHIO IIPOM3BOJICTBA
OIIK- |TexHomoruo DIEKTPOdHEPrU HIKC
OIIK-1 MIPOU3BOJICTBA IMEKTPOIHEPTH
17 |mpoH3BOACTBA u Ha ADC. Ilpu MHHUMAaJIbHbIX
: 3JIEKTPOIHEPT U n Ha ADC. N
3JIEKTPOSHEPTUHA  Ha OTBETE  MOXKET TpeOOBaHUH,
n Ha ADC. He Homyckaer
ADC. JIOTTyCTUTD JIOTTyCKaeT
JOITyCKaeT MHOXECTBO
HECKOJIBKO rpyOBI€ OMIHOKH.
OLIHOOK. 5 MEJIKUX
HE BIX
Py OmMOOK.
OIHOOK.




3HaeT MPUHIUII

. [T;moxo 3HaeT
JIeUCTBUS u
3HaeT NPUHLHUI MIPUHIINIT .
o KOHCTPYKIUIO . YpoBeHb 3HaHMIA
. JENCTBUA u JCUCTBHS u
[MpuHIMN neWCTBUSA H MapoBbIX TYpOUH HUXKE
KOHCTPYKLHIO KOHCTPYKIUIO
KOHCTPYKIHIO ADC. [Ipu MUHUMAaJIbHBIX
MapOBBIX TYpOUH MapoBbIX TypOUH -
MapOBBIX TypOuH OTBETE  MOXET TpeOOBaHUH,
ADC. He ADC.
ADC. JIOIYCTUTD JIONYCKAeT
JIOIYCKAET Jonyckaer
HECKOJIBKO rpyObIe OIMOKH.
OLINOOK. MHO>KECTBO
HErpyObIX
MEJIKHX OIINOOK.
OLIMOOK.
3HaeT
MPOLIECChHI
port ’ [Tnoxo 3HaeT
3Haer IpPOTEKAIOIIUE B
. MIPOILIECCHI, .
MIPOLIECCHI, MPOTOYHOM YpoBeHb 3HaHMIA
[Ipoueccsl, MPOTEKAOIIKE B
IMPOTCKAOIUC B|yacTHu MapoOBBIX o HHNXEC
MIPOTEKAIOIINE B . MIPOTOYHOM
N IIPOTOYHOH Typoun  ADC. MUHUMAJIbHBIX
MIPOTOYHOI qJacTu 4acTU TMapOBbIX .
JaCTH I1apOBbIX pr} OTBCTEC Tpe6OBaHI/II/I,
MIapOBbIX TypOUH Typoun  ADC.
Typoun  ADC.|moxer JOIyCKaeT
ADC. Jomyckaer
He pomyckaer JIOITYCTHTh rpyObI€ OIIHOKH.
MHOXECTBO
OIIMOOK. HECKOJIBKO
MEJIKUX OLIUOOK.
HEerpyObIX
OIHOO0K.
3HaeT MPHUHITUII
PHHIII o 00 3HaeT
paboThl CHUCTEM
3HaeT NPUHIUI TIPUHITHTT
napopacrpeaesn
paboThl CUCTEM CHIL paboThl CUCTEM
[TpunIMn aboThI{mapopacnpenen ’ rapopacrpeaein
p p popactip peryaupoBaHus, popactip .
CUCTEM eHusl, SAIHTEL lerms, VYpoBeHb 3HaHUI
NapOPacNIpe/ICIIeus, [PErympoBanus, | - peryJIupoBaHus, [HIKE
eTryJIUPOBAHUS 3aIUTHI u 3aIUTHI ¥ |MUHUMAJbHBIX
PEryJmp ’ cHaOXeHus .
3aIUTHI u[maco- MacJo- TpeOOBaHUH,
NapoBbIX TYpOUH
MacJocHaOKeHus cHaOkeHus ADC ou cHabOkeHus JIOTTyCKaeT
ITapOBBIX TypOUH |apOBBIX TYpOUH oTBeTE MO)KI;T MapoBbIX TYpOUH [rpyOble OLIMOKH.
ADC. ADC. He ADC.
JIOITyCTUTD
JIONYCKAET Honyckaet
HECKOJIBKO
OIMO0K MHOXECTBO
HEerpyObIX
MEJIKHUX OIINOOK.
OIIMOOK.

[IpuHiMn neucTeus u
KOHCTPYKIIHIO
KOHJICHCAIITMOHHOM
YCTaHOBKH  TIApPOBBIX

Typoun ADC.

3HaeT NPUHIIMNI
e CTBUS u
KOHCTPYKLHUIO
KOHJICHCAIIMOHH
Ol  yCTaHOBKH

MapOBbIX TYpOUH
ADC. He
JIOTTYCKaeT
o1InOOoK

3HaeT NPUHIIUIT
JIEHCTBHS u
KOHCTPYKIUIO
KOHJICHCAIIUOHH
Ol  YCTaHOBKH
MapoBbIX TYpOUH
ADC. [Ipn
OTBETE  MOXKET
JIOITYCTHUTD
HECKOJIbKO
HErpyObIX
OIINOOK.

ITnoxo
TPUHIAI
NENUCTBUSA
KOHCTPYKLHUIO
KOHJICHCAIIUOHH
O  YCTaHOBKH
MapoBbIX TypOUH
ADC.
Honyckaet
MHOKECTBO
MEJIKUX OLIUOOK.

3HaCT

n

YpoBeHb 3HaAHUM
HIDKE
MHUHHMaJTbHBIX
TpeGoBaHUil,
JOITyCKaeT
rpyObIe OIIMOKH.

YMmeTn




B LIEJIOM
IIpu  peweHun
JEMOHCTPUPYET
JlemoHcTpHpye T TUIIOBBIX  3aJa4
JleMoHCTpHpYyE T YMEHHE
yMEHUE HE
yMeHUue BBITIOTHSTH
BBITOIHSTD ) JEMOHCTPHUPYET
.. |BBIIOHATH .. pacuér
Beimonuate  pacuér . pacuér . YMEHHE
. pacuér . MPOTOYHOM
MIPOTOYHOI 4acTu . IPOTOYHOM .. |BBIIOTTHSATH
o MPOTOYHOM . [gacT mapoBoii .
apoBoi TYpOMHBI .[gacTu mapoBoit pacuér
YacTH IapoOBOM Typounsl  ADC, .
ADC. Typounsl  ADC. MPOTOYHOU
TypOunsl  ADC. JIONYCKAeT N
Honyckaer psn 4acTh MapoOBOM
He pomyckaer OIIINOKHU.
HEOOJIBIITUX Typounsr  ADC,
omn0oK. 3aganue
OLINOOK. JIOITyCKaeT
BBITIOJTHSET HE B
rpyOBIC OIIMOKH.
MOJIHOM 00bEME.
Bnaners
He
ITponemonctpu |(IIponemonctpu |Mmeercs
. |mponemonctpup
pPOBaHbl HABBIKH|POBaHbl HABBIKH|MUHUMAIIbHbII
, N N OBaHbl 0a30BbIC
HaBbikamu  pacuéralpacuéra pacuéra HAa0Op HaBHIKOB .
. . . . HaBBIKH pacuéra
MIPOTOYHOI YaCTH|IpOTOYHOU POTOYHOM pacuéra DOTOUHO
MapoBO TypOWHBI[4aCTH TMApOBOM|4acCTH MAPOBOM |TPOTOYHOM P .
.|gacTu  mapoBoi
ADC. Typounsl  ADC,|typOunsl ADC,|yactu mapoBoi
Typounsl  ADC,
6e3 omubok wulmomymen  pan|typounst ADC, OYIICHBI
HEJ0YETOB. MEJIKUX OLTUOOK.[MHOTO OITUOOK. >
rpyObIe OIINOKH.

BHAC.

OneHouHbIlE MaTepHasibl JUIsl TPOBENEHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu npuBeaeHsl B [Ipunoxkenun k pabodeil mporpamme JUCITUTUTHHBI.
[TonHBI KOMIUIEKT 3aJaHU W MaTepuajoB, HEOOXOJMMBIX JUIsl OICHUBAHUSA PE3YyJbTATOB
oOy4eHHs 10 NUCIUIUIMHE, XPAaHUTCS Ha Kadeape-pa3padoTiynke B OyMaKHOM U 3JIEKTPOHHOM

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 0OecrieueHre JUCHUIJINHbBI

6.1. YueOHO-MeTOANYECKOE 00ecIIeueHue

OcHOBHAag JUTEpPaATYpa

Koma-Bo
Brn wspanus Mecro Anpec AK3EMILIIS-
Ne Hanwme- (y4eOHUK, l'on
ABTOD(BI) W3/1aHMS, 3JIEKTPOHHOIO | pPOB B OMO-
/1 HOBaHUE yuebHoe A30aHUS
Hocobue, 1p.) A31aTEIHCTBO pecypca JINOTEKE
> KIDYy
THH);O);(;?I{:IC http://www.stu
T AAIL| T P — e6Hoe M.: dentlibrary.ru/
1 prHX*KHMHI NS angHHX i‘;cowe Wsnatensckuii| 2017 | book/ISBN97 1
y - oM MDU 85383011065.
AIIEKTPUYECK html
UX CTaHIHH




Kocrtiok A. T'.,| TlapoBbic u http://www.stu
@pornos B. B,,| ra3zoBsie M.: dentlibrary.ru/
2 |bynkuH A. E., | TypOuHbI 115t y4eOHUK Wznarenbckuii | 2017 book/ISBN97 1
Tpyxnawii A. J1,,| anekrpoctan- nom MOU 85383011577.
Koctrox A.T. 1102071 html
ATOMHbIC https://www.stu
ANMEKTPUYECK yaeOHoe M.: dentlibrary.ru/
3 |TeBmun C. A.|ue craumuu ¢| mocobue it | Usparensckuit | 2020 book/ISBK|.978 5
petopaMe | e Aom MU 5383014134.htm
I[OHOJ'IHI/ITCJH)HaSI JINTCpPATYpa
Kon-Bo
Bun w3 nanus Mecto Anpec DK3EMILIS-
No Hanme- (y4eOHUK, Ton P
ABTOp(BI) W3J1aHuUs, JJIEKTPOHHOIO [ pOB B OHO-
/o HOBaHME yueOHoe U3JIaHUS
Hocobite, 1p.) HA31aTENILCTBO pecypca JINOTEKE
S KIDYy
E{p} A. ATtiac
1 |KpynennukoB KOHCTPyIIM atTiac M.: MOU 2000 10
5 | H neranei
RepyumC.5| PO
Koctiok  A.
r Dpostos TypOunst
B"B Bynxkun TCTUIOBRIX H eOHUK [T
2 - B DY aTOMHBIX ya A M.: MDHU 2001 58
A. E., BY30B
Tovsaii A | *TEKTPHIECK
I[p yx ‘| ux craHuM
Tepmoaunam
Puskun C.JIL., quf e M.:
3 |Anexcanapos CBOMCTEA CIpaBOYHHK |DHeproatomus| 1984 18
BOJBI U
AA. ar
BOJISTHOT'O
napa
Pacuer
METO/I. YKa3aHUSs
MHOTOCTYIIC | o pimonHenmo
4 |Eprewnes 1.B.[ wHuaroit Kazaus: KI'DY| 2003 139
. KYPCOBOTO
MapoBoi
MPOEKTa
TypOUHBI
ITapoBeie u
5 |Esrennes U. B. Ta30BbIC npaktukym [Kazaws: KIDY| 2011 30
TypOUHBI

TOC




TypOunsI
TEIIOBBIX
AIEKTPUUECK
6 |Esrennes M. B.|ux cTaHiuii u
aTOMHBIX
AJIEKTPUYECK
UX CTaHIMH

n1a0opaTOPHBIi
HNPaKTHKYM

Kazaus: KI'DY| 2010 4

TypOunb!
TEIUIOBEIX U
7 |EBrennes U.B.[ aTtomHBIX
AJIEKTPUYECK
UX CTaHIMH

yueOHoe

Kazans: KI'DY| 2010 97
nocooue

6.2. UndopmanmonHoe odecnevyeHme

6.2.1. D1eKTPOHHBIE U HHTEPHET-PDECYPCHI

HaumenoBaHue 371€KTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika

1 OnekTpoHHas OMONIMOTEKa IO ATOMHON SHEpreTuke

WWER http://lib.wwer.ru/category/eksplua taciya-aes/

2 |DnekrponHas oubmuorexka HOJIBYK http://www.nelbook.ru/

6.2.2. IlpodeccrnoHaibEbIe 036l JAHHBIX

Ne | HammeHoBaHwme npodeccHOHaIbHBIX 0a3 Adpec PeskiM 1OCTVIIA
/11 TAHHBIX p AOCTYI
1 [Poccwuiickas HarponansHast oudaunoreka  [http://nlr.ru/ http://nlr.ru/
2 |Scopus https://www.scopus.com https://www.scop us.com
3 |KubepJlenunka B https://cyberleninka.ru/ B https://cyberle ninka.ru/
Hayuynas  snekrpoHHas  OuOnuoTeka TR TR
4 cLIBRARY RU http://elibrary.ru http://elibrary.ru
5 |DnexrpoHHas oubmmorekaldiss.rsl.ru diss.rsl.ru
6 |HAUHMOHANLHAS SIICKTPOHHAs OubnonoTeKa https://rusneb.ru/ https://rusneb.ru/
(HOB)
7 |TexHuueckas OMOIHOTEKA http://techlibrary.ru http://techlibrary. ru
8 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru

6.2.3. NadbopManmoHHO-COPABOYHBIE CUCTEMBI

No
i Anpec Pexxum noctymna
1 |«KOHCYNbTaHTILTIOCH http://www.consultant.ru/ http://www.consu Itant.ru/
2 |9BC «KoHCynbTaHT CTYACHTA» http://www.studentlibrary.ru/ |http://www.studentlibrary.ru/

6.2.4. JIMueH3nOHHOE W CBOOOIHO pPACIPOCTPAHIEMOE MOPOrPAMMHOE 00eCHeyeHHE
JTACIIUIUIAHBI




PexBU3UTEI

No HanmeHnoBanue nmporpaMmMHOIo
Onucanue MOATBEPKIAIOIINX
/11 obecrieueHus
JIOKYMEHTOB
[Tonp3oBarenbeckas  onepalMoOHHAs 3A0 "Codrr/laitnTpeiin*

1 [Windows 10 . patl Ne 133/2021 ot 12.10.2021
Hewucki. mpaso. 12.10.2022
3A0 "CodrJlaitnTpeiin"

. [Tonb3oBarenbckas  oneparmoHHas | Ne2011.25486 OT

2 |Windows 7 IIpodeccuonanshas (Pro) patt

cucrema 28.11.2011 Hewucku. npago.
beccpouno
000 " ACKoH-Kama)|
3 Komnac-3D V18 IIpoexktupoBanue u|llporpammuoe obOecrneueHue uis S —
KOHCTPYMPOBaHHE B MAIIMHOCTPOCHHH |TPEXMEPHOTO MOJICITUPOBAHUS 23120  or  3.08.2020
. . TlakeT OporpaMMHbIX mpoaykToB|3A0  "CobrlainTpeii"
Office Standard 2007 Russian OLP NL POTp POLYK ¢ P
4 . - comepxammii B cebe HeoOxomumpie[Ne21/2010 ot 04.05.2010
AcademicEdition+
o(ucHBIE TPOTPaMMBEI Hewncki. npaso. beccpouno
Cucrema mnoucka wuHpopmaruu B{CBOOOIHAS JIUTICH3US
5 |bpayzep Chrome bopman A H
CETU UHTEPHET Hewucxki. mpaBo. beccpouno
[Taker mporpamm st co3ganus u|CBoOOmHAS JIUTICH3US
6 |Adobe Acrobat PorpamMm A % A H
npocMoTpa daitnoB popmara PDF  [Heucki. mpaBo. beccpouno
IO s >ddexTuBHOrO OHMIANH-
. CBoboHas JIUTICH3US

7 |LMS Moodle B3aUMOJICHCTBUS TperofaBaTes u

Hewucxki. mpaBo. beccpouno
CTYJCHTA
7. MarepuaJibHO-TEXHUYECKOE 00ecneYeHue U CIUITHHbI
Ne . HaumeHnoBanue crieruanbHbBIX OcHaIleHHOCTh CIeIUaTbHBIX
Bug yue6Hoit paboTbl . . 9 .
n/m noMemenui 1 momemenuit st CPC noMerennit u nmomemennit st CPC
1 Jauer Y4eOHast ayTuTOpUs U KOHCYJIbTAIMI|I0CKa  ayAWTOPHAs, KOMIIBIOTED B
1 3a4€TOB KOMIUIEKTE ¢ MOHUTOPOM
JTIOCKa ayIUTOpHAs, MOHOOJIOK,
. VYyeOHass ayauTopusi Al KypCOBOTO
2 KypcoBoii mpoekt TEJIEeBU30p, KOMIBIOTEP B KOMIUIEKTE C
MIPOCKTHPOBAHHSI
MOHHTOPOM
VYyeOHast ayauTopus [Uisi MPOBEICHUS slocka ayMTopHai, HPOCKTOD,
3 | JlekunoHHBIE 3aHATHUS . MoHoOmok (13 mr.), xamepa IP,
JICKITUOHHBIX 3aHITHIA
MUKPO(OH
TeneBu3op (4 1IT.), KOMIIbIOTEp B
KOMIUIeKTe ¢ MoHuTopoMm (10 miIT.),
4 JlaGopaTopHbie VYuebHast ayauTopusi JUisl MPOBEIACHUS [POTPAMMHO-TEXHUYECKUN
3aHATUS n1abopaTopHBIX paboT MOJICTUPY-FOIIUN AQHATUTUYECKUI
TpeHaKEP «ATOMHAs  JJIEKTpUYecKas
cranmms ¢ BBOP-1000»
5 [TpakTuueckue YyeOHast ayauTopusi Ui TPOBEICHHS|IOCKAa ayAWTOPHAs, KOMIBIOTED B
3aHATHS MIPAKTUICCKUX 3aHATHN KOMIUIEKTE ¢ MOHHUTOPOM
MoHoOmok (30 IIT.), cucTema
6 CamocrosiTenbHas | YdeOHast ayauTopus sl CaMOCTOSATEIILHOM|BUIcoOHAOMoieHnss (6 BUAcOKamep),
pabota paboThI CTYICHTOB MIPOEKTOP, dKpaH, JOCKa
MarHUTHO-MapKepHas
Koucymbraiuu, craua Y4eOHast ayTuTOpUs I KOHCYJIbTAIMi|I0CKa  ayJAWTOPHAs, KOMIIBIOTED B
7 | n3ammuTa KypcoBoro y p Y y pHad, P

IIPOEKTa

U 3a4ETOB

KOMIIJICKTEC C MOHHUTOPOM




8. OcoOenHocTH opranm3anuu 00pPa30BaTeJbHOH [AeATENBHOCTH Jfl JHI C
OrPpAaHNYEHHBIMHU BO3MOKHOCTAMHU 3I0POBbS U MHBAJIU/I0B

Jlua Cc OrpaHWYeHHBIMM BO3MOXHOCTAMHM 370poBbsi (OB3) M uHBaIMIOBl HUMEIOT
BO3MOKHOCTh OECHPEISITCTBEHHO IEpPEMEIAThCsl U3 OJHOI0 Y4eOHO-1a00paTOpHOro KOpIyca B
JPYTOil, MOJHSTHCS Ha BCE ATAXU yueOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMAThCS B yU€OHBIX M MHBIX
HOMELLIEHUSX C YYETOM OCOOEHHOCTEN IICUXO(PU3UYECKOTO PA3BUTHUS U COCTOSIHUS 37I0POBbSI.

Jst o6yuenus yur; ¢ OB3 u MHBaNMMAOB, UMEIOIUX HAPYIIEHUS] OMOPHO- ABUTATEIHLHOTO
ammapara, 0OeCTIeYeHBI YCIOBHS OCCHPErSITCTBEHHOTO JIOCTYINa BO BCE YUEOHBIC MOMEIICHHUS.
Nudopmanus 0 crenuaibHBIX YCIOBHUSX, CO3IAHHBIX Ut oOydaroumxcsa ¢ OB3 u uHBanmmoB,
pa3MeliieHa Ha caiite yauBepcureTa WWW//Kgeu.ru. MiMeercss BO3MOXKHOCTD OKa3aHUS TEXHUIECKOM
MIOMOILM aCCHUCTEHTOM, a TAKXKE YCIIYT CYpAOIEPEBOTUMKOB U THU(DHIOCYPIONEPEBOTUNKOB.

JUist ajantanuy K BocnpusaTuio aunamu ¢ OB3 1 nHBanmuaamMu ¢ HapylIIEHHBIM CIIyXOM
CIPaBOYHOI0, y4eOHOTO MaTepuaa 1o AUCHUIUTMHE 00eCIIeUNBAIOTCS CIECTYIOIINE YCIOBHS:

- JUIsl Ty4IllIed OpUEHTAIH B ayAUTOPUH, IPUMEHSIOTCS CUTHAJIBI OTIOBELIEHUS O Haydaje
Y KOHIIE 3aHSTHS (CII0BO «3BOHOK» IHILIETCS Ha JIOCKE);

- BHUMaHHUE CJIa0OCTBIIIAIIEr0 00y4aromerocs MpHUBIIEKAETCS NMEAaroroM >KecTtoM (Ha
IUIEYO KJIAJIETCS pyKa, OCYLIECTBIISIETCA HEPE3KOE MOXJIONBIBAHNUE);

- pa3roBapuBasi ¢ 00y4yaroUUMCsl, IeJarornuyeckuii pabOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKUMH IPEAJIOKEHUSIMHU, 00ECIeUnBas BOZMOKHOCTh UTEHUS 1O ry0am.

KomneHncanust  3aTpyAHEHMH  pEYEeBOr0 M HWHTEUIEKTYaJbHOTO  pPa3BUTHUSA
ciaboCbIIaNIUuX 00y4aroUXCs MPOBOAUTCS ITyTEM:

- HCIOJIb30BaHUSl CXEM, JMarpamMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTALUNA C
TUIEPCCHUIKAMHU, KOMMEHTHUPYIOUTUMU OTAEIbHBIE KOMIOHEHTBI U300PaKEeHHUS;

- PeryJjsipHOro NpUMEHEHUS YNPAKHEHUU Ha rpauyecKoe BbIIEJIECHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecnieyeHus: BO3MOXKHOCTH JIJIs1 O0OYyYAIOIIErocsl MOJIYYUTh aIPECHYI0 KOHCYJIBTALMIO
0 3JIEKTPOHHON MOYTE MO Mepe HEOOXOJUMOCTH.

JUis apantaipu K BocnpusThio Jmiamu ¢ OB3 M MHBanMgamMu ¢ HapylIECHUSAMHU 3pPEHHS
CIIPaBOYHOTO, y4YEOHOrO, MPOCBETUTENILCKOTO MaTepualia, MPeayCMOTPEHHOIo 00pa3oBaTesIbHON
pOrpaMMOii IO BEIOpaHHOMY HaNpaBJIEHHIO MTOJITOTOBKHU, 00ECTICUMBAIOTCS CECAYIOIINE YCIOBHSL:

- BeleTrcs agantauus OoQUIUAIbHOIO caiita B ceth VHTEpHET ¢ ydeToM OCOObIX
NOTPEOHOCTEN MHBAJIMIOB IO 3pEHHUI0, O00ecleuynBaeTcsl Halu4yue KpymHOLIpU(TOBOit
CIpaBOYHOM MH(GOPMAIIMHU O PACIUCAHUU YUYEOHBIX 3aHATHIA;

- IeJaroru4eckuii paboTHUK, €ro codeceHUK (Mpu He0OXO0IUMOCTH ), MPUCYTCTBYIOLINE
Ha 3aHATUU, MPEACTABISAIOTCS 0O0YHYArOIIMMCS, IIPU 3TOM KaXKIbli pa3 Ha3bIBAETCS TOT, K KOMY
neJarornueckuii paboTHUK 0OpalaeTcs;

- ISACTBUSL, JKECTBI, IEPEMEILICHHS MEAArOrMYECKOro paboTHHKA KOPOTKO U SICHO KOMMEHTUPYIOTCS;

- mevyaTHas WHQOpManus MpeAoCTaBiseTCd KPYNHbIM HpudroM (oT 18 MyHKTOB),
TOTAJIBHO 03BYYHBAETCS;

- obecrieynBaeTCsi HEOOXOIMMBIN YpPOBEHb OCBEIIEHHOCTH MOMEIIEHU;

- MPEJOCTABIISIETCS BO3MOXKHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPHI BO BpPEMsI 3aHATUN U
PaBo 3amucu OOBICHEHU Ha TUKTO(MOH (I10 KEJIAaHUI0 00yUYaOIINXCS).

dopma npoBeAeHNs TEKYIIEH U MPOMEKYTOYHOM aTTecTauuu A ooydaromuxcs ¢ OB3
Y MHBAJIN/IOB OIpeJIesieTCs IeIaroru4eckKiuM pabOTHUKOM B COOTBETCTBUU C YUEOHBIM IIAHOM.
[Tpu HeobOxoaumocTu obOyuaromemycss ¢ OB3, uHBamuay C y4yeToM HX HHIUMBUIYaJbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEHN JAeTCsl BOBMOXXHOCTh POUTH MPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, IUCBMEHHO Ha OyMare, IUCbMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHMS U T.I1., JINOO
IIPEIOCTABIIAETCS AONOJHUTEIBHOE BPEMS JUIsl TIOATOTOBKH OTBETA.



9. MeToanueckne peKOMEeHIAUM /IJIS MpenojaBarese Mo Opranu3aluu BOCIUTATEILHOM
PadoTHI ¢ 00yYAKOIIMMHUCS

Meronnueckoe obecrieueHrne npouecca BOCIUTaHUs 00y4aroIIMXCsl BBICTYIAET OJHUM U3
onpenensomux (akTopoB BBICOKOr0 KauyecTBa oOpasoBanus. [lpernonmaBarens By3a,
JEMOHCTPUPYSI BBICOKHI MPO(ECCHOHANN3M, SPYAHUINIO, YETKYIO TPaKIAHCKYIO MO3HIIHIO,
CaMOJUCLUIUINHY, TBOPUYECKMH IOAXOJ] B pEIICHHH MpOo(ecCHOHANBHBIX 3aJady, B XOJE
00pa30BaTeNbHOrO Mpoliecca CocoOCTBYET (POPMUPOBAHNIO FTAPMOHUYHOMN JINYHOCTH.

[Ipu peanuszanuy JUCHUILUIMHBI IPENOIABATENb MOXKET UCIIOJIb30BATh CIIEAYIOLINE METOIbI
BOCIMTATEIBHON paOOTHI:

- METObI (POPMUPOBAHUS CO3HAHUS JIMUYHOCTH (Oecena, TUCIyT, BHYIICHHE, HHCTPYKTAXK,
KOHTPOJIb, 00BSCHEHHE, TIPUMEDP, CAMOKOHTPOJIb, PACCKA3, COBET, YOSKIACHHE H JIP.);

- METOJIbI OpTaHW3alUH JEATCILHOCTH M (HOPMHUPOBAHMS OIBITA MOBEACHUS (3a7aHUE,
OOILIIECTBEHHOE MHEHHUE, IEJarorn4eckoe TpeOOBaHUE, IMOPYYEHUE, MNPUYUYECHHE, CO3JaHUE
BOCITUTHIBAIOIINX CUTYAIlUHA, TPSHUHT, YIIPAKHECHHE, U JP.);

- METOJIbl MOTHBAIINU JICITCIILHOCTH U MOBeACHUS (0100peHuE, MOOIIPEHUE COIUATBbHON
aKTUBHOCTH, TIOpUIIAHHME, CO3JaHHE CHUTyalluid ycrexa, CO3JaHhe CUTyallud s
AMOITMOHAILHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu OUCUUIUIMHBI TpENoAaBaTeNb JIOJDKEH YYHUTHIBATH CIIEAYIOIINE
HaIpaBJICHUS! BOCTUTATEIBHON JEATEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumaHue:

- opMupoBaHKE Y 00yUarOMMXCs IETOCTHOTO MUPOBO33PEHUS, POCCUICKON UIEHTUYHOCTH,
VBOKEHHS K CBOEH CeMbe, OOIIECTBY, TOCYAAapCTBY, NPUHSATHIM B CEMbe U OOIIECTBE
JyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM LIEHHOCTSIM, K HAlMOHAJIBHOMY, KYJIBTYPHOMY M
HCTOPUYECKOMY HACJICANIO, POPMUPOBAHKE CTPEMJIICHHUS K €0 COXPAHEHUIO U PA3BUTHIO;

- bopMupoBaHUEe y OOYYAIOUIMXCS AKTUBHOM Tpa)KIaHCKOM TMO3UIIMK, OCHOBAHHOM Ha
TPAIUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX 1IEHHOCTSIX POCCUMCKOTrO OOIECTBa, /s
MOBBIIIICHUS CHOCOOHOCTH OTBETCTBEHHO PEaJM30BbIBATH CBOM KOHCTUTYIIMOHHBIC TIpaBa M
00S13aHHOCTH;

- pa3BUTHE TIPABOBOM M TOJMTUYECKOM KYJIbTYpPhl OOYYalOIIMXCs, pacIIUpeHUe
KOHCTPYKTUBHOTO YYacTHs B IPUHSITUN PELICHUM, 3aTPAruBarOIINX UX ITPaBa U UHTEPECHI, B TOM
qyucjae B pa3IMYHBIX (opMax CaMOOpraHU3allMu, CaMOYIPAaBJICHUS, OOIIECTBEHHO-3HAYUMOM
NEATEIBbHOCTH;

- popMHUpOBAaHNE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIONINX MPOTHUBOCTOSTH IKCTPEMU3MY, KCEHO(POOUH, TUCKPUMUHAITUYU TI0 COITHATBHBIM,
PEIUTUO3HBIM, pPacoBbIM, HAIlMOHAJIbHBIM MIPU3HAKAM, MEXKITHUYECKOU u
MEXKOH(ECCHOHATLHON HETEPIUMOCTH, IPYTUM HETATUBHBIM COITUATBHBIM SIBIICHUSIM.

LlyxoeHno-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH, YBAXKECHUA K
POOUTEIAM, YUUTENSAM, JIIOASM CTapIIEro MOKOJICHHUS;

- hopMuUpOBaHHUE TPHUHIMIIOB KOJUICKTUBU3MA MU COJIMAAPHOCTH, AyXa MUJIOCEPIUs U
COCTpalaHusl, MPUBBIYKU 3a00TUTHCS O JIFOJISX, HAXOSAIIMUXCS B TPYTHOU KU3HEHHON CUTYaIlUK;

- hopMUpOBaHKE COJUIAPHOCTH U YYBCTBA COLIMATIBLHON OTBETCTBEHHOCTH 110 OTHOIIICHUIO
K JIIOISIM C OTPAHUYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBbS, MPEOJOJICHUE ICUXOJOTUYECKUX
0apbepoB MO OTHOIICHUIO K JIFOASM C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU;



- popMUpOBaHME SMOLMOHAIBHO HACBIIIEHHOTO M JYXOBHO BO3BBILIEHHOTO OTHOIICHUS K
MUpY, CIIOCOOHOCTU U YMEHHS TIepeiaBaTh APYTHUM CBOU 3CTETUYECKUMN OIBIT.

Kynemypro-npoceemumensckoe gocnumanue:

- popMupoBaHUE YBaKEHUS K KyJIBTYPHBIM LIEHHOCTSIM POJIHOTO TOpOAa, Kpasi, CTpaHbl;

- popMUpOBaHUE CTETUUECKON KAPTUHBI MUPA;

- IOBBIIIIEHUE TIO3HABATEIbHON aKTUBHOCTH O0YYaOLIUXCS.

Hayuno-obpaszosamenvroe socnumanue:

- popmupoBaHue y 00ydaromuxcs HAydHOI0 MUPOBO33pEHUS;

- popmMupoBaHuE YMEHUS NOJIy4YaTh 3HAHUS;
- (dopMupoBaHrE HABBIKOB aHATN3a U CHHTE3a HH(OpMaLUY, B TOM YHCIIE B

npodeccuoHanbHOM 001aCcTH.



Jluer perucrpanuy usMeHeHU

JloroHeHUsT ¥ U3MEHEHHUs B paboueii mporpamme AucuuitInebl Ha 2024/2025 yueOHbIi
TOJI

B nmporpammy BHOCSTCS CIEAYIOIINE U3MEHCHUS:

1. Ha ctp. 8 pa3nena 3.3 BHECEHBI I3MEHEHHS B TEMATHKY JIEKIIMOHHBIX 3aHATUH pa3zena 2.

2.
3.

[Iporpamma ongoOpeHa Ha 3aceganuu kadenpsr —pazpadorunka 04.03.2024 r., npoToKoI
Ne 14-2023/2024.

3aB. kadeapoit Yuunpona H.JI.

[Iporpamma o100peHa METOJIMYECKUM COBETOM MHCTUTYTa TeruiodHepreTuku 16.04.2024 r.,
npoTokos Ne 7.

W.o. 3am. mupexropa UTD |Axmet3soBa A.T./

Tloonuce, oama



Ipunooicenue k paboueti npocpamme

OUCYUNTUHDL
. MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHMNS POCCUNCKON OEJEPAILINI
[rT'r] DenepalibHOE TOCYIAPCTBEHHOE 0I0/1:KeTHOE 00pPa30oBaTelbHOe
S yupesk/ieHue Bbiciiero oopa3oBaHusi
K3y «KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PT'BOY BO «KI'DY»)

OLHEHOYHBIE MATEPHUAJIBI
o AMCIHUIIJINHE
[TapoBbie TypOMHBI aTOMHBIX JIEKTPUUECKUX CTAHITUI

CnenuanbHOCTb: 14.05.02 ATomHBIE CTaHIIMU: MPOCKTUPOBAHHE, DKCILIyaTalusi U
WHXHHUPUHT

Cneunamuzamusa: [IpoekTrpoBaHue U SKCIUTyaTalldsl aTOMHBIX CTAHIINI

KBamudukanus CIIELIMAINCT

r. Kazann, 2021



PELIEH3UA
Ha OLICHOYHBIE MAaTEPHUAJIBI JUISl IPOBEAEHUS TEKYIEN U POMEKYTOYHOU aTTECTALUU 110
nucuuiuinHe «IlapoBbie TYPOMHBI aTOMHBIX JJIEKTPHYECKUX CTAHLUI

Copnepxxanne OM cOOTBETCTBYET TpeOOBaHUSIM (heIepaIbHOTO rOCYIapCTBEHHOIO
CTaHJapTa BbICHIEro oOpa3zoBaHus 1o crnenuaibHOCTH 14.05.02 «ATOMHBIE CTaHINMU:
IPOEKTUPOBAHUE, KCILTYaATALMS U MH)KUHUPUHT» U yUeOHOMY IJIaHy.

[lepeuenb dhopmupyembix komnereHuii: OIIK-1.7, KOTOphIMU TOKEH OBIAJETh
oOyyJaroIIuiics B pe3ysibTaTe OCBOCHUS AUCHUIUIUHBI, cOOTBEeTCTBYeT ®I'OC BO.

[loka3arenn U KpUTEPUN OLICHUBAHWSI KOMIIETEHIIMM, @ TAKXKE IIKaJbl OLICHUBAHUS
00€CIEeUnBalOT  BO3MOXHOCTh  IIPOBEJICHHUS  BCECTOPOHHEH  OLIEHKU  ypOBHEM
c(hOpMUPOBAHHOCTH KOMIETEHIIUM.

KoHTpoJibHbIE 3a/1aHMsI OLIEHKU PE3yJbTAaTOB OCBOCHHS pa3pabOTaHbl HA OCHOBE
MIPUHLMIIOB OLICHUBAHUSA: BAJIMTHOCTH, ONIPEAEIEHHOCTH, OJJHO3HAYHOCTH, HAJEKHOCTH,
MO3BOJISIIOT 0OBEKTUBHO OLEHUTHh YPOBHU COPMUPOBAHHOCTA KOMIETEHIUH.

3akaouenne. Y4yeOHO-METONWYECKMM COBET JIeJlaeT BBIBOJ O TOM, YTO
IPEACTABICHHBIE MaTepuaigbl  COOTBETCTBYIOT TpeboBanusm @PI'OC  BO 1o
cnenrasbHOCTH  14.05.02 «ATOMHBIE CTaHIMU: NPOEKTUPOBAHUE, OKCIUTyaTalUs H
WHXUHUPUHT» U PEKOMEHIYIOTCS JUIsl UCIIOJIb30BAaHUS B YYEOHOM MPOILECcCe.

PaccmoTpeHo Ha 3acegaHuM  y4eOHO-METOAMYECKOTO COBETa  HMHCTUTYTa
teriosnepretuku 21.06.2021 r. nporokon Ne05/21

[Ipencenarens YMC H./. Ynunposa



OrneHounbple MaTepuaibl 0 AucHuIuHe «IlapoBbie TypOWHBI AaTOMHBIX JIEKTPUIECKUAX
CTaHIUI» - KOMIUIEKT KOHTPOJIBHO-U3MEPUTEIHHBIX MaTEPHAJIOB, MPEIHA3HAYCHHBIX IS
OIICHWBAHUSA pE3YyJNbTaTOB OOYyYEeHHS Ha COOTBETCTBHE HWHIUKATOpAM  JOCTHKCHHS
KOMMETEeHIIUM(H):

OIIK-1 CnocobeH ucmnosb3oBaTh 0a30Bble 3HAHUS €CTECTBEHHOHAYUHBIX JAMCIUILUIMH B
npoecCUOHaNbHON  JEATEeIbHOCTH, NPUMEHSITh METOAbl MaTeMaTHYEeCKOro aHaiu3a M
MOJEIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIIBHOTO UCCIIEA0BAHUS

OuenuBaHue pe3yibTaTOB OOYUYCHHS M0 JUCHUIUIMHE OCYIIECTBIISIETCS B paMKax
TEKYILIET0 KOHTPOJISI yCIIEBAEMOCTH, TPOBOAUMOTO 110 OaribHO-perTuHroBOM cucteme (bPC), u
MMPOMEKYTOYHOU ATTECTALUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIICUMBAET OLICHUBAHUE Mpoliecca 00yUYEeHUs 1o
nucuuruinHe. [Ipyu TeKyiieM KOHTPOJIE yCIIEBAEMOCTH MCIOJIb3YIOTCS CIIEIYIOIINE OLIEHOYHBIE
CpEelCTBa: TECT, KypCOBOM MTPOEKT, JIabopaTtopHas padoTa.

[IpomexyTounass arrecrtauvsi HMMEET UEIbI ONPENCIUTh YPOBEHb JTOCTHKECHUSA
3aIlIAaHUPOBAHHBIX PE3yJbTaTOB OOy4YeHHs Mo AucHUIuiMHE 3a 6 u 7 cemectp. dopma
IPOMEKYTOUHOM aTTecTaluu SK3aMeH, 6 cemecTp. @opMa MpOMEKyTOUHOM aTTecTaluy 3a4€T ¢
o1ieHKoM, 7 cemectp. @opma Tekymieit arrecranuu K11, 8 cemectp. @opma Teky1ieit artectauu
3a4€T.

OueHouHble MaTepuanbl BKJIKOYAIOT 3aJaHUs JJISI TPOBEICHUS TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTAIIMU 00YUaIOIINXCsl, pa3padOTaHHbIE B COOTBETCTBUU
¢ paboueii nporpaMMOi TUCIUILINHBI.
1.TexHosornueckasi Kapra

Cemectp 6, 7,8

ypOBeHB OCBOCHUA NUCLHUIIIINHBI, 0asInl

Howmep Hanmeno- Kon
HEYIOB-HO | YAOB-HO XOpOouIO | OTIMYHO
pasnena/ Bux CPC BAHUE HMHJUKaTOpa
TEMBI JTUC- OLIEHOYHOT'O | JOCTHKEHHUS | HE 3a4TEHO 3a4TEHO
LATIJIUHBL CpeacTBa |KOMIETEHIUN —
HU3KHAN CPEIHHM | BBICOKMIA
CpEAHETo

Texymuit KOHTPOJIb YCIIEBAEMOCTH B 6 cemecTpe

Teopernueckoe
1 U3y4yeHue TeM Tect OIIK-1 menee 14 14-17 18-24 25-30

JIUCLHUIUIAHBI

ITonroroBka
oTyeTa o
2 1a60paTOpPHBIM Otuer OIIK-1 meHee 14 14-17 18-24 25-30
paboTam u 3amura
71a00PATOPHBIX

ITpoMexyTOUHBII KOHTPOJIb YCIIEBAEMOCTH B 6 ceMecTpe

IloaroroBka K
I3aMeHy

DK3aMeH OIIK-1 Menee 20 20 21-34 35-40

Bceero 6amios 0-54 55-69 70-84 85-100

Texymui KOHTPOJIb YCIIEBAEMOCTH B 7 ceMecTpe




TeopeTnueckoe
4 U3y4YeHUE TeM Tect OIIK-1 meHee 14 14-29 30-49 50-60
JAUCHUITIIMHBI
[TpoMexyTOUHBII KOHTPOJIb YCIIEBAEMOCTH B 7 ceMecTpe
Teopetnyeckas
5 MOAITOTOBKA K Tecr OIlK-1 Memnee 20 20 21-34 35-40
3a4eTy C OLIEHKOU
Bcero 6ammos| 0-54 55-69 70-84 85-100
Tekyiuii KOHTPOJIb YCIIEBAEMOCTH B 8 cemecTpe
PacueTHO-1Os1
BrinmonHnenue HUTeILHAS
6 KYPCOBOTO-TIPOCK OI1K-1 0-54 55-69 70-84 85-100
3amucKka w2
Ta
uepTexka Al

2. IlepeyeHb OLIEHOYHBIX CPEACTB
Kpatkas xapakTepHCTHKa OLEHOYHBIX CPEJICTB, UCHOIb3YEMBIX P TEKYIIEM KOHTPOJIE
YCHEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAlMU 00yYaromEerocs 1o JUCHUIIMHE:

HanmMeHnoBanue
OLIEHOYHOTO Kpatkas xapakTepucTHKa OLIEHOYHOTO CPEZCTBA OrneHoYHbIE MaTepUaIbl
CpecTBa

. Tect u3 111 Bonpocos

Tecr (Tecr) Tect 13 111 BonpocoB pa3nuyHO CI0KHOCTH. . P
Pa3IUYHOM CI0XKHOCTH
KypcoBoii mpoekT BKIO4aeT B cedst pacy€r peryiupyromieii| PacueTHo-mosicHUTENbH
. CTYIEHHU apoBoO TypOUHBI acripeielieHue| ast 3amKcka 1 1Ba Jucra

Kypcosoii mpoexkT (KII) Y p P ’ pactip

TemonepenanoB no crymnensm LIB/I, onpenenenue umcia
cryneneit LIB/I 1 pacy€r AT HEPETYIUPYEMBIX CTYIIEHEH.

A1 KOHCTPYKTUBHBIX
yepTeKen

JlaGopatopHass pabora
(JIP)

JIaGoparopHas pabota BBITOJIHSACTCS COIJIaCHO
MeTtoanyeckiuM yKa3aHHUSM O BBHIIOJIHEHUH Ja0OpaTOpHOI
paloThl, BBIJAHHBIM MpENoaBaTeieM Ha 3aHITHH.

Otyer mo  mabopaTopHoi  pabore  odopmiseTcs
WHIUBUAYAIBHO  KaXJbIM  CTYACHTOM, BBITIOJTHUBIINM
HE00XO0TUMBIE SKCTIEPUMEHTHI.

OTt4er U 3ammTa
a00paTOPHBIX paboT

OLICHO‘IHBIC MaTcpHraJibl, BBIHCCCHHBIC HA O9K3aMCH COCTOAT

5 13 DK3aMEHAIIMOHHBIX OUJIETOB C IBYMS TEOPETHUESCKHUMHU DK3aMeHAIHOHHBIC
K3aMeH " o N
BOIIPOCAMH M OJTHOM MPAaKTUYECKOM 3a7aueil. OneTsl
OrieHOYHBIC MaTEepUAITBI IPEACTABIISIOT cOO00M TecT u3 111
o BOIIPOCOB Pa3IMYHON CII0)KHOCTHU, Pa3JIeIeHHbIA HA YEThIPE
3a4er ¢ OLEHKOMH Tect

MOYJISI.




3. OueHOYHbIE MaTePUAJIbI TEKYIIET0 KOHTPOJISl yCIIeBAeMOCTH 00yYaI0MXCs

HanmenoBanue
OIICEHOYHOI'0
cpeacrsa

Tect

peICTaBlICHUE U
coJiepKaHue
OILICHOYHBIX
MaTepHaoB

OrneHOYHBIC MaTEepUANIBI MTPEACTABIISIIOT cO00M TecT 3 111 BOmpocoB pazmnyHOM
CJIOKHOCTH, pa3/IeJICHHbIN Ha YEThIPE MOIYJIS.

[Ipumepbl THNIOBBIX TECTOBBIX 33IaHUI IEPBOrO MOy (6 ceMecTp):

Tect Ne 1

Kaxkoe o6opynoBaHue BXOJIUT B COCTaB ABYXKOHTYpHOU ADC?

1) sinepHbIid peakTop, MapoBOW KOTEN, MapoBas TypOMHA, BTOPUYHBINA TaporieperpeBaTeb,
KOHJICHCATOp, JJIEKTPOIE€HEpaTop, IMOAOrpeBaTellb HU3KOrO JABJICHUS, J1€a’parop,
MIATATEIIbHBIN HACOC, IIOOIPEBATEIb BBICOKOIO aBJICHNUS,

2) sinepHbli peakTop, bapabaH-cernaparop, MIaBHbI HHPKYISIHOHHBI HACOC, TTApOBasi TYpOHHa,
cenaparop-naporeperpeBareib, KOHIEHCAaTop, dJIEKTPOreHepaTop, IOA0rPEeBATENIb HU3KOTO
JABJICHHUS, J€adpaTop, MUTATEIbHbBIN HACOC, TOA0IPEBATENb BBICOKOTO JaBJICHMS;

3) smepHBI peakTop, HapoBas TypOMHA, CerapaTop-apolieperpeBarelib, KOHICHCATOP,
JIEKTPOTre€HEPaTop, MOAOIPEBaTElb HU3KOIO JABJICHHMs, [€a’paTop, IMUTATEIbHBIM HAcocC,
IIOA0TPEBATENb BBICOKOIO JIABIICHNUS,

4) siiepHbId peakTop, MaporeHeparop, naposas TypOHMHa, KOHAEHCATOP, AIEKTPOreHepaTop,
IIOAOTPEBATENb HU3KOTO JaBJICHUSA, J€a’parop, NUTATENbHBIA HACOC, IOAOrPEBATENb
BBICOKOI'O JJaBJICHHUSI;

5) simepHbI peakTop, MaporeHepaTop, IaBHbIA MUPKY/ISIMOHHBIN HACOC, MapoBas TypOWHA,
KOHJICHCATOp, 3JIEKTPOIE€HEPAaTop, IOAOrpeBaTellb HU3KOIO JABJICHUS, J1€a’parop,
IIOAOTPEBATEND BBICOKOT'O JTaBJICHHUS.

Tect Ne 2

Kakoe o60opynoBaHue BXOJHUT B COCTaB OAHOKOHTypHOU ADC?

1) sinepHbIi peakTop, TJIaBHBIN HUPKYISLUOHHBIN HAcOC, TapOreHepaTop, napopas TypOrHa,
cernapaTop-naporneperpeBareib, KOHAEHCATOP, MEKTPOreHEPATOP, CUCTEMA PETEHEPALINH;
2) snepHBId peakTop, NUTATENbHBIM HAacoc, IaporeHeparop, MmapoBass TypOuHa,
cernapaTop-naporneperpeBareib, KOHAEHCATOP, AEKTPOreHEPATOpP, CUCTEMA PETEHEPALINH;
3) smepHBI peakTop, TIaBHBIM HHUPKYJISIUOHHBIN Hacoc, OapabaH-cemapaTop, mapoBas
TypOMHa, cenapaTop-naponeperpeBareib, KOHJIEHCATOp, JJIEKTPOreHepaTop, CUCTEMa
perexepanuy;

4) spepHbIl peakTop, TJAaBHBIM IUPKYISLMOHHBIA Hacoc, TmapoBas TypOHHA,
cernapaTop-naporneperpeBareib, KOHAEHCATOP, AEKTPOreHepaTop, CUCTEMA PEreHepalny;
5) sanepHBli  peakTrop, OapabaH-cemaparop, mapoBas TypOuHa, KOHJIEHcCaTop,
AJIEKTPOTE€HEpaTop, CUCTEMA PEreHEpaltH;

[IpuMepsI TUIIOBBIX TECTOBBIX 3aJjaHU BTOPOTO MOYJIs (6 cemecTp):

Tect Ne 1

UYro Takoe TypOUHHAs CTYIEHb?

1) COBOKYITHOCTbH BCEX MOJBUKHBIX YacTel mapoBoi TypOUHBI;
2) COBOKYITHOCTb BCEX HEMOABMKHBIX YacTel TYpOUHBI;

3) COBOKYITHOCTb COIIOBBIX M pabOYMX JOMATOK TYpOUHBI,

4) COBOKYIHOCTb COIUJIOBBIX M TOBOPOTHBIX JIONATOK TYPOUHBI;
5) COBOKYMHOCTh MOBOPOTHBIX M pa0OYHX JIOMATOK TYPOHUHBHI.

Tect Ne 2
UTo IpOUCXOANT B COTIOBOM peméTke TypOMHHON CTYIeHU?
1) yckopeHHue OoTOKa U MMOHWKEHUE TTapaMeTPOB Tapa;




2) TOpMOXEHHUE MTOTOKA U YBEITMUCHHE TTAPaMETPOB Tapa;

3) ycKOpeHHe IT0TOKa U yBEJIMUEHHE NTapaMEeTPOB Tapa;

4) TopMOXEHHUE MTOTOKA U TIOHMKEHUE [TapaMeTPOB 1apa;

5) yckopeHHe MoToKa mapa, napaMeTpbl OCTAIOTCSI HEM3MEHHBIMHU.

Tect Ne 3

Kak u3mensiercs yaenbHblil 00bE€M Mapa 1 BbICOTA JIONATOK MPH MPOABHKEHUU Tapa OT
IIEpBOM K MOCIIEHEN cTyneHu?

1) ynenbHbIl 00BEM Mapa yMeHbIIAeTCs, BHICOTA JIONATOK PacTET;

2) ynenbHbIA 00BEM Mapa U BHICOTA JIOMATOK YMEHBIIAIOTCS;

3) yaenbHBINH 00BbEM Hapa U BHICOTA JIONATOK YBEITMUNBAIOTCS;

4) ynenbHbl 00BEM Mapa YBETUYUBACTCS, BHICOTA JIONMATOK YMEHBIIIAETCS;

5) yaenbHbIH 00BEM Mapa v BHICOTA JIOMATOK HE U3MEHSIFOTCS.

[TprMepsl TUIIOBBIX TECTOBBIX 3aJaHUM TPETHEr0 MOAYIS (6 ceMecTp):

Tect Ne 1

Cymma TerionepenanoB CTYNEHEH MHOTOCTYNEHYaTod TYpOUMHBI IO CpPaBHEHUIO C
TEIUIONEPEITa oM, B3SITBIM IO OCHOBHOW U303HTPOIIE OYJIET. ..

1) MeHb11IC;

2) paBHa TEIIONEPEray Mo OCHOBHON H303HTPOIIE,

3) GoubIre.

Tect Ne 2
Uemy paBHBI IOTEpHU JABJICHUS B CTOMOPHOM U PETYJIUPYIONIUX KianaHax?
1)4-6%

2)1-2%
3)7-8%
4)8-9%
52-3%
Tect Ne 3

Jl51g yero npeaHa3HauY€Hbl KOHIIEBbIE YIUIOTHEHUS TYpOUHBI?

1) 15 yMeHbIIEHHsI YTEUKH Mapa depe3 3a30p MEexXIy AuadparMoil 1 poTOpoM;

2) nns yMEHbIICHHS YTEUKH Iapa 4epe3 3a30p MexIy OaHnaxoM pabouux JIONMAaTOK U
KOPITyCOM TYpOHHBI;

3) i yMeHbILIEHUsl YTEUKU Iapa U3 OTceKa ¢ OONBIINM JaBJIECHUEM B OTCEK C MEHbIINUM
JIaBJICHUEM;

4) Ui npenoTBpAllEHUs] YTEUKH Mapa U3 TypOUHBI;

5) Ans yMeHBIIEHUS yTEUKH Iapa 4yepe3 KOPHEBOH 3a30p MEX]Jy COIUIOBOM M pabodeit
pEeLIETKaMH.

[IpuMepsI TUITOBBIX TECTOBBIX 3aJaHUIN YETBEPTOro MOAYJs (6 cemecTp):

Tect Ne 1

Uro mpou3olaér ¢ abCONIOTHOM CKOPOCTBIO BBIXOJa Mapa M3 COIUIOBOM PEHIETKH NpU
YMEHBIICHUHU PacrojaraeMoro Teruionepenana CTyrneHn?

1) yBenuuuTcs;

2) yMEHbIIUTCS;

3) HEe U3MECHUTCH.

Tect Ne 2

Uro npou3oié€r ¢ abCcOoNMOTHOW CKOPOCTHhIO BBIXOJA Mapa M3 COIUIOBOM pEImETKH MpU
YBEJIMUEHUH PACIIOIAaraeMoro TeIionepenana CTyneHu?

1) yBenuaurcs;

2) YMEHBILIUTCS;




3) HEe U3MEHUTCHI.

Tect Ne 3

Kaxue Buabl napopacnpeeneHus Bbl 3HaeTe?

1) comioBoe, HApyKHO-00BOTHOE, BHYTPEHHE-00BOIHOE;
2) npoccenbHO-COIIIOBOE, OaiinacHoe;

3) apoccenpHOoe, COMIIOBOE, 0OBOIHOE;

4) npoccenbHOe, KJIallaHHOE, CETMEHTHOE;

5) oHOKIIalTaHHOE, MHOTOKJIAIIaHHOE.

[TprMepsl TUIIOBBIX TECTOBBIX 3aJaHUI 1epBOro Moays (7 cemectp):

Tect Ne 1

Uro Ha3bIBacTCS CTATOPOM MMAPOBOM TYpOUHBI?

1) COBOKYITHOCTbH BCEX MOJBUKHBIX YacTel MapoBoi TypOUHBI;
2) COBOKYITHOCTh BCEX HETOJBMKHBIX YaCTCH TYpOUHBI,

3) KopIryc mapoBoii TypOUHBL;

4) KOXKyX MapoBOU TypOUHBI;

5) xopItyca MOAIIUITHUKOB MapOBOM TYpOUHBI.

Tect Ne 2

UTto Ha3bIBaeTCSI pOTOPOM NAPOBOU TYpOUHBI?

1) COBOKYITHOCTb BCEX MOJBUKHBIX YaCTEH MapoBOi TYpOUHBI;
2) COBOKYITHOCTh BCEX HETIOJ[BHKHBIX YaCTEH TYpOUHBI,

3) COBOKYITHOCTb COTLIOBBIX M pa0OYMX JIOMATOK TYpOUHBI,

4) COBOKYITHOCTb COIUIOBBIX M TOBOPOTHBIX JIOMATOK TYPOUHBI;
5) xopItyca MOAIIUITHUKOB MapOBOM TYpOUHBI.

Tect Ne 3

Kaxkas crynens TypOuHBI Ha3bIBAETCS PETYIHPYIOIIEH?

1) nocnenHsst cTyneHb TypOUHBI;

2) BTOpas CTyNEHb TypOUHBI;

3) nepBas cTyneHb TYpOUHBI C COIJIOBBIM MAapOPACHPECTICHUEM;

4) TpeTbst CTyleHb TYpOUHBI;

5) nepBas cTyneHb TYpOUHBI C IPOCCETbHBIM MapOpaACIPeeICHUEM.

[TprMepbl TUIIOBBIX TECTOBBIX 3aJlaHUI BTOPOro MoayJs (7 cemecTp):

Tect Ne 1

Ha xaxue oTceku paszziesneH Macio0ak napoBoi TypOUHBI?
1) rpsA3HBIN, YHUCTHII;

2) TpA3HBINA, TPOMEXYTOUHBIN, YUCTBHIH;

3) clIMBHOM, MPOMEXKYTOUHBIN, HHXKEKTOPHBIH;

4) cTUBHOMU, IPOMEXKYTOUHBIN, YHCTHIH;

5) clIUBHOM, UHKEKTOPHBIH.

Tect Ne 2

Jlnst uero ny0aupyroTes ceryarbie GUiIbTphl TpyOOH M TOHKON OYMCTKU B Maciobake?
1) mig nydiiel OYUCTKU Macia;

2) anst BO3MOXKHOCTH YUCTKU (DHIIBTPOB NP paboTe TypOUHBI;

3) mist co3manust He0OXOIUMOTO TIepenaja JaBiIeHus Ha QUIbTpax.




Tect Ne 3

Jlnist uero HeoOxoauM eMIidepHbIii MacsHbIN O0ak?

1) st obecnieueHust GecrepeOOMHOM MoJaun Macia K MOAMIHITHUKAM TIPU TEPEKITIOUCHHH
HACOCOB, a TaKXKe P 00eCTOUYNBaHUN COOCTBEHHBIX HYX Ha Bpems He Ooree 2,5 ¢;

2) nnst CHaOXKEHUSI MacJIOM CUCTEMBI PEryJIMPOBaHUS TYpOHHBI,

3) Ans mojiayu Macia Ha MOAIIUITHUKY TypOUHBI M TeHepaTopa Mpyu MycKe TYpOUHBI,

4) nnst obecrieueHus: OecriepeOOHON MoaYy Maciia K OIIUITHHKAM MTPH NEPEKITI0YCHUN
HACOCOB, a TaKXe MPH 00eCTOYMBAHUN COOCTBEHHBIX HYXK] Ha BpeMs He Ooiee 4,5 c;

5) st obecnieueHust GecriepeOOHOM Mmo1aun Maciia K MOAIIUITHAKAM TTPH IEPEKITI0YCHUN
HACOCOB, a TaKXKe NMPH 00eCTOYMBAHUN COOCTBEHHBIX HYXK]] Ha BpeMs He Ooee 3,5 c.

[IprMepsl TUIIOBBIX TECTOBBIX 3aJaHUM TPeThero MoAys (7 ceMecTp):

Tect Ne 1

Kak ortpearupyer mnpocreimas CUCTEMA pEryJMpOBaHUS HA YMEHBIICHUE YacCTOThI
BpallleHUsl pOTOpa TypOUHBI?

1) I'py3ssr 3 pacxonsarcs, MmydTa 4 ¢
BEpPXHUW KOHEIl phlyara 5 mepel
PETYJIMPYIONIUHI KiIanaH 7 NPUKPHIY
2) I'py3sl 3 cOnmxarorcs, MyQ
BIIPABO, BEPXHUU KOHEIl pblyara
BIIPABO, PETYJIUPYIOLIUI Ki1anaH 7
3) I'py3s1 3 pacxomstcs, mydra 4 d
BEpPXHUW KOHEIl phlyara 5 mepel
PETYJIMPYIONIUHI KJIanlaH OTKPbIBac]
4) I'py3sl 3 cOmmxkarorcsa, mMyd
BIPABO, BEPXHUU KOHEIl pblyara
BIIPABO, PETYJIUPYIOILIUI Ki1anaH 7
5) HUYEro He MPOU30UIET.

J

Tect Ne 2

3. Kak otpearupyer mnpocreimas CUCTEMa PEryJIHMpOBAaHUS Ha YBEJIWYEHHE YaCTOThI
BpallleHHUs pOTopa TypOUHBI (CM. pHC. BbILIE)?

1) I'py3er 3 pacxoasrca, Mydpra 4 caBuraercs BIEBO, BEpXHHUIl KOHeEIl phlyara 5
IIEPEMEIAETCSI BIIEBO, PETYIMPYIOIIMN KJlallaH 7 MPUKPBIBAETCS;

2) I'py3bl 3 cOnmxatorcsi, mydra 4 caBuraercst BIOpPaBO, BEPXHUN KOHEI| phlyara 5
IIEPEMEIIAETCSI BIPABO, PETYIMPYIOIIMN KJIallaH 7 OTKPBIBAETCS;

3) I'pyser 3 pacxondarcs, mydra 4 caBuraercs BIEBO, BEpXHHMH KOHEL pblyara 35
IIEPEMEIAETCSI BIIEBO, PETYJIMPYIOLIMH KJIallaH OTKPBIBAETCS;

4) I'py3sl 3 coOnmxatorcsi, mydra 4 caBuraercst BIOpaBO, BEpPXHUN KOHEI phlyara 5
MIEPEMEIAETCSI BIPABO, PETYIMPYIOIINN KJIanlaH 7 IPUKPHIBAETCS;

5) HUYEero He MPOU30UIET.

Tect Ne 3

4. YTo Takoe cTaTUYEeCKasi XapaKTepUCTUKA CUCTEMbI PETYITUPOBAHUS?

1) 3aBHCUMOCTH J1aBJIEHUS Tapa OT IEKTPUUYECKON MOIIHOCTH TYpOUHBI;
2) 3aBUCHMOCTh pacxo/ia mapa Ha TypOUHY OT JIEKTPHUUECKON MOITHOCTH;




3) 3aBUCUMOCTb JEKTPUUECKON MOUTHOCTH TYPOUHBI OT YaCTOTHI BPALCHUS;
4) 3aBUCHUMOCTbH 3JIEKTPUIECKON MOIITHOCTU TYPOWHBI OT KPYTSIIIEr0O MOMEHTA Ha POTOPE;
5) 3aBUCUMOCTb JICKTPUUECKONW MOIITHOCTHA TYPOUHBI OT TEIIJIOBOW HATPy3KH.

[Ipumepsb! TUITOBBIX TECTOBBIX 3ajaHUIl yeTBepTOro Moays (7 cemectp):

Tect Ne 1

Jl1st uero HEOOXO UM KOHIeHCATOp?

1) 11 HaKOIUICHUS IEKTPOIHEPIHH;

2) uig nepeavyu 3JIeKTPOIHEPTHH Ha OOMOTKH 3JIEKTPOTeHEPATOpa;
3) ans KOoHACHCAUK 0TpaboOTaBIIETo B TypOUHE mapa;

4) nns HarpeBa oTpaboTaBIIero B TypOHMHE mapa;

5) u1st HarpeBa OXJIaXKJarolen BOIbl, T0aBaeMOM B KOHJIEHCATOP.

Tect Ne 2

UTo BXOAUT B COCTAB KOHJECHCAIIMOHHON YCTAaHOBKHU?

1) KoHZIeHCATOP, KOHICHCATHBIA HACOC, IIMPKYJISIIUOHHBIN HACOC;

2) KOHJEHCATOp, HUPKYISIIUOHHBIN HACOC, KOHJECHCATHBIN HACOC, IKEKTOP;

3) KOHJIEeHCAaTOP, HUPKYISAIIMOHHBIN HACOC, KOHACHCATHBIM HACOC, HHKEKTOD;

4) KOHJEHCATOP, HUPKYISIUOHHBIN HACOC, KOHJIEHCATHBIA HACOC, HHIKEKTOP, KEKTOP;
5) KOHJIEHCATOP, HUPKYISAIIMOHHBIM HACOC, HHXXEKTOP, IKEKTOP.

Tect Ne 3

Urto Takoe OTHOCUTENBHOE COiepKaHKe Bo3ryxa?

1) oTHOIIEHWE KOJMYECTBA BO3/AYyXa, IOMAJAIOMIErT0 B KOHJICHCATOP K KOJUYECTBY
KOHJICHCHPYEMOT'O T1apa;

2) OTHOIIIEHUE KOJIMYECTBA KOHACHCUPYEMOTO Mapa K KOJIMYECTBY BO3/1yXa, MOMAAAr0IIETr0 B
KOHJICHCATOD;

3) OTHOIICHHE KOJMYECTBA BO3AyXa, IMOMAJAIONIET0 B KOHJACHCATOP, K pacxomy
OXJIAKIAFOIEeH BOIKI;

4) OTHOIIEHWE KOJWYECTBAa BO3/lyXa, IOMNAJAIOMIET0 B KOHJIEHCATOP, K BO3JYITHOM
IJIOTHOCTU KOHJIEHCATOPA;

5) OTHOIIEHHWE KOJHMYECTBA BO3AyXa, IOMAJAIONIETO B KOHACHCATOP, K IapOBOMY
CONPOTHUBIICHUIO KOH/IEHCATOPA.

Kpurepun onenku
U IIKaJsa
OLICHUBAaHMS

B Oajutax

[Tpu BBICTaBICHUH OAJIJIOB 32 TECT YUYUTHIBAOTCS CIIEAYIONTUE KPUTCPUH:

3a Kax0€ MPaBUIILHO BBITIOJHEHHOE 3a/IJaHKe MTPUCBAUBACTCS ONPEACIICHHOE KOJTUYECTBO
6amioB. MakcuManbHOE KOJIMYECTBO OAIJIOB 3a TECT MO mepBoMy MoAyito — 10 Gamos, mo
BTOPOMY MOJYJIO — 15 GainioB, Mo TpeTheMy MOYJ0 — 15 6auioB, o YETBEPTOMY MOTYITIO
— 20 Gannos.

[IIxaJia orleHUBaHUS PE3YJIHTATOB 32 TECT IEPBOTO MOJTYJISL:

oT 3 110 5 6anmIoB — yAOBIETBOPUTENHHO;

ot 5 10 7,5 6amtoB — XOpOI1IIo;

oT 7,5 no 10 6amioB — OTIUYHO.

[IIkana oreHUBaHUS PE3yJIbTATOB 32 TECT BTOPOTO MOIYJIS:

oT 5 10 7,5 6aiioB — y10OBIETBOPUTEIHHO;

ot 7,5 o 11 6anmoB — Xxopo1o;

ot 11 — 15 GannoB — OTAUYHO.

[Ikana oreHWBaHUS PE3yJIbTATOB 32 TECT TPETHETO MOTYJIS:

oT 5 10 7,5 6aiioB — y10OBIETBOPUTEIHHO;

ot 7,5 o 11 6anmoB — Xopo1o;

ot 11 — 15 GannoB — OTAUYHO.

[IIkana oleHUBaHUS PE3yIbTATOB 32 TECT YETBEPTOT'O MOJIYJIS:

ot 7 10 10 GayioB — y10BIETBOPUTEIHHO;

ot 10 o 15 6ammoB — xoporio;

ot 15 — 20 6anoB — OTIUYHO.




HaumenoBanue
OIIEHOYHOI'0
cpeacTBa

KypcoBoii mpoekT

[IpencraBnenue u
coJiepaHue
OLIEHOYHBIX
MaTepHuajoB

B kauecTBe KypCcOBOrO MHpPOEKTa CTYAECHTBHI MPOBOIAT pacdy€T mpoTtoyHod 4vactu [[BJ]
apoBOW TYpOUHBI.

[Tpumep 3aaHus HA KypCOBOM IPOEKT:

NCXOJHBIE JAHHBIE
Pazpaborats mpoext (UB/]) TypOHHBI 110 ClIeIyIONITUM JaHHBIM:

DneKTpruYecKasi MOLTHOCTh MBT
JlaBiieHHE CBEXKEro napa MIla
Temneparypa cBexero napa °C
JlaBnenue napa 3a TypOHHOMN klla
(TaBnenue mapa 3a UBJI) MIIa
Tun perynupyromen CTynneHu
[IporoTtun TypOUHBI

PACCYUHUTATD:

[lepByto peryaupyrouiyo CTyneHb TYpOMHBI, OLIEHUTh pa3Mepbl NEpPBOW M IMOCIEIHEN
HEPETYJIUPYEMBIX CTYIEHEH, ONPEACIUTh YUCIIO CTYNEHEH, IPOU3BECTU PaCIpPElEICHHUE
pacrnojaraeMoro Terionepenaaa TypOUHbI MEXAY OTICIbHBIMU CTYNEHSIMH, [IPOU3BECTH
JETaNbHBIM TEIJIOBOW PACUET S5 HEPErylIupyeMbIX CTYINEHEH, MPOU3BECTU YTOYHEHHOE
omnpelereHue  OTHOCHUTenbHOro BHyTpeHHero KIIJI #  BHyTpeHHEH  MOIIHOCTH
pa3paboraHHOi TypOuHBbI. IIpou3BecT pacyér Ha MEXaHHMUYECKYIO NMPOYHOCTh OJHON M3
netanei (y3ia) TypOUHBI.

'PAOUYECKAA YACTD:
JIuct 1. Coueranue npoJoabHOTO pa3pe3a TypOUHbI U BUAA TypOUHBI COOKY.
Jluct 2. Ilonepeunble pa3pe3bl WIM COYETaHHE MOMEPEYHOIo pas3pesa C BUJIOM TypOUHBI
crepenu.

Kputepuu oneHku
1 1IKaJia
OLICHUBAHHUS

B Oayutax

[Tpu olieHKe BBIMOIHEHHOM pacu€THO-rpaduyeckoit paboThl yUUTHIBAIOTCS
CIIEAYIOIINE KPUTEPHH:

1) Ilpasunvnocme pacuéma 08yxeeHeuHOU CMyneHu.

- pacuéT cnenaH npaBuwibHO — 10 GamioB

- IONYILIIeHbl HE3HAYUTEIbHbIE OIMOKH, HE BIUAIONIAs HA pe3ynpTar — 6 0anioB

- IOMYIIIEHO MHOTO MEJKUX OIMHUOOK, BIUSIONIUX Ha pe3yabTaT pacuéra — 2 Oamia

- IONyLIEHbI IPpyOble OMNOKH, pacyéT caenad HeBepHO — () O6asoB.

2) Coomeemcemaue pacuémmno-epaguieckoii pabomol mpedo8aHusiM 0pOopMIeHUS.

- pacuétHo-rpauueckas pabora opopmieHa sepHo — 10 6amioB

- B 0OpMJICHHH UMEIOTCS HEeOOIbIINEe HEA0UYETHI — 5 0aioB

- pacuétHo-rpaduyeckas pabora opopmieHa HeepHo — 0 GayioB

3) 3nanue memoouku pacuéma u ymenue omeeuanms Ha NOCMAGIEHHbLE BONPOCHL.

- 3HaeT METOJIUKY pacuéTa U YBEPEHHO OTBEUYaeT Ha MOCTaBJIeHHbIE BOIpock — 10
6aioB

- 3HaeT METOJUKY pacuéra, Ipu OTBETE MOXKET JOMYCTUTh HEOOJBIINE OMUOKU — 5
6aioB

- B LI€JIOM 3HaeT METOAMKY pacuéTa, pu OTBETE JOITycKaeT rpyOblie omuOku — 1 Gan

- HE 3HAeT METO/IMKY pacuéTa, Ha IIOCTABIICHHBIE BOIIPOCH He oTBevaeT — () OayioB

MaxkcumanbHOe KonuecTBo O6aos - 30




HaumenoBanue
OIIEHOYHOI'0
cpeacTBa

JlaGopaTtopHnas pabota

[IpencraBnenue u
coJiepaHue
OLIEHOYHBIX
MaTepHuaoB

JlaGoparopHass paOoTa BBIMOJHSAETCS COMVIACHO METOAMYECKUM YKa3aHUSAM O
BBITOJIHEHUH JIAOOPATOPHOU paboThI, BEIJAaHHBIM IpEnojaBaTeeM Ha 3aHsATHH.

Otuer no nabopatopHoit pabore 0hopMIISeTCs UHAUBUAYAIBHO KaX/IbIM CTYIEHTOM,
BBINOJIHUBIINM HEOOXOJMMbIE SKCTIEPUMEHTHI.

[Tpumeps! 3a1anuii Ha TaOOpPATOPHBIE PAOOTHI:

Ha ocHOBe neTanbHOrO HM3y4eHHS KOHCTPYKIIMU W MPOBEACHUS HEOOXOIUMBIX
HU3MEPEHHUI COCTABUTh TEXHUYECKYIO XapaKTEePUCTUKY NpuBoaHON TypOouHbl OBIIT-500A,
JUTSL 4€TO KaXIbIA CTYICHT JIOJKEH:

1) ompenenuTh OCHOBHBIE T€OMETPUYECKHE MapaMeTphbl JIBYXBEHEUHOW PpEeryiupyroei
CTYIICHH MTPUBOHON TypOMHBI MUTATEIHLHOTO HACOCA;

2) ompenenuTh PEKUMHBIE MapaMeTpbl M JHEPreTHYeCKHue IOKazaTeldu ABYXBEHEUHOMH
PEeryIHMpYIOIIeH CTYNEHUITPUBOAHON TYPOUHBI MUTATEIHHOTO HACOCA,;

3) MOCTPOUTH TPEYTOJBHUKH CKOPOCTEH U JIMHKIO pabouero mpoiiecca B h,S-auarpaMme.

Kpurepun onenku
U ILIKaJa
OLICHUBAHHUS

B Oanax

[Ipu oleHKe BBIMOJTHEHHOW JA0OPAaTOPHOM pPAaOOTHI YYHUTHIBAIOTCS CIICAYIOIIHE
KpUTEPUU:

1. 3nanue mamepuana

- colepXaHHe Marepualla PACKphITO B IMOJHOM 00beMe, MPelyCMOTPEHHOM
IPOrpaMMOM TUCHUIUIMHBL — 3 Oailia;

- coJiep’KaHue MaTepuala pacKpbITO HEMOIHO, TOKa3aHo 0011ee TOHMMaHKE BOIIPOCa,

JOCTATOYHOE TSI TATBHEHUINIETO U3yUeHHUs IPOrpaMMHOT0 Marepuana — 1 6ar,

- HE PAcKpBITO OCHOBHOE cofiepaHue yueOHoro marepuaia — 0 6amios;

2. IlocnedosamenbHOCMb U3OHCEHUS

- coAepKaHHME MaTepualia PacKphITO TOCIEI0BATENbHO,

npoaymano — 3 Gannia;

- IOCJIEIOBATENFHOCTD M3NI0KEHUS MaTeprasa HeJOCTaTOuHO MpoayMana — 1 Gai;

- MMyTaHUIIa B U3JI0’)KeHUU MaTepuana — () 6ayios;

3. [Ipumenenue KOHKpemubiX NpUMepos

- IOKA3aHO YMEHWE WLTIOCTPUPOBATH MaTepUal KOHKPETHBIMU TTPUMEpPaMH — 2

Oana;

- IpUBEJICHNE TPUMEPOB BBI3BIBAET 3aTpyAHEHHE — | Gai;

- HEyMeHHe NMPUBOIUTH IPUMEPHI TP 00bICHeHNU MaTepuana — 0 6aios;

4. Yposenv meopemuueckoeo anaiuza

- MOKa3aHO YMEHHE JieJaTh 0000I11IeHIE, BBIBOJIbI, CPAaBHEHHE — 2 Oaa;

- 0000111eHIEe, BBIBOIBI, CPABHEHHUE JIENIAIOTCS C IIOMOIIIBIO MIPEIoIaBaTeNs —

1 Oamr;

- IOJIHOE HEYMEHUE JIefaTh 0000I1IeHre, BBIBObI, CpaBHEeHUs — () 6aioB

MaxkcumanbHOoe KouaecTBo 06amioB — 10.

A0CTAaTOYHO XOpOoHIo

4. OueHoYHbIE MATEPHAJILI IPOMEKYTOYHOM aTTeCTALIMU

HaumenoBanue
OLIEHOYHOI'0
cpeacrsa

DK3aMeH




[IpencraBnenue u
coJiepXKaHue
OLICHOYHBIX
MaTepHuaoB

OreHOYHbIE MaTepUaIbl, BRIHECEHHBIE HA 9K3aMEH COCTOST U3 IK3aMEHALIMOHHBIX OMJIETOB C
JBYMS TEOPETUYECKMMU BOIIPOCAMHU U OHOU IPAKTUYECKOU 3a4a4eH.

[TpuMepbl S5K3aMEHAIIMOHHBIX OMJIETOB:

buner 1

1. Typbuna — OCHOBHOW JBUTATEIh COBPEMEHHON TEIJIOBOM W aTOMHOM
anekTpocTanuuu. [IpuHImn neicTBus TypOUHBI.

2. BnusHue yucia cryneHedl Ha 3((EKTUBHOCTh MPOTOYHOH YacTH TYpPOWHBI.
Bo3sBpar temnorsl.

3. Ilpu ucnbTaHuy TypOHMHBI ¢ POTHBOABICHUEM OBbLIM M3MEpEHBI MapaMeTphl mapa
niepen TypouHo# po = 3,4 MlIla, t = 435 °C u 3a neii p, = 0,5 Ml1a, t; = 230 °C.

Onpenenutb oTHOCUTENbHBIA BHYTpeHHUN KIIJ] TypOUHBI Mo;.

buner 2
1. ITapoTrypOuHHas yCTaHOBKA M €€ SKOHOMUYHOCTb.
2. Pabouwnii mporiecc B MHOTOCTYIIEHYATON TypOUHE.
3. OmpenenuTh pacroiaraeMplii Termjonepenaa TypOUHBI TpPU  HaYaJIbHBIX
napamerpax po = 8,8 MlIla, ty = 510 °C u xoneunom nasnenuu: 1) p, = px=4,5 kllau 2) p, =
0,5 MIlIa.

buner 3
1. Knaccuduxanus napoBsix TypOuH. MapkupoBka TypOuH.
2. Dpo3us pabouyux JIOMATOK U APYTUX HNEMEHTOB MPOTOYHON YaCTH.
3. Ilpu ucnpiTanuu TypOUHBI OBUIH U3MEPEHBI MMAPAMETPHI Mapa mnepes TypOuHOM: po
= 3,5 Mlla, ty = 450 °C u 3a Typbunoii: p; = 0,5 MlIla, t, = 230 °C.
Uemy paBeH oTHOCUTENbHBIA BHYTpeHHUI KITJ[?

buner 4
1. PaGota crynmeHu npu mnepeMeHHOM pexume. TpeOoBaHMsI BBHICOKOW HAAEKHOCTU U
MaHEBPEHHOCTH, NIPEAbSBIIsIEMbIE K COBPEMEHHOMN TypOHHE.
2. CriocoObl CHM)KEHUST OCEBOTO YCHIIHS.
3. OmpenenuTh pacxoja Mapa yepe3 CYKUBAIOIIYIOCS COIUIOBYIO PEHIETKY, €CIH
M3BECTHBI [TApaMeTPbl TOPMOXEHHs repen Herl py = 0,12 Mlla, EO = 140°C u naBnenue

napa 3a He#t p; = 0,075 MIla. Beixoanast minomaas F1 = 206-10* M2, Koaddumment pacxona
W1 = 0,97.

buner 5
1. 3aBECHUMOCTh MEXy PACX0OJI0OM U TTapaMeTpaMH Tapa rnepes u 3a permerkoil. CeTka
pacxonoB A.B. llernsesa.
2. KoHCTpYKITUS KOPITYCOB MapOBBIX TypOuH. J{nadparmel.
3. Kax m3meHuTCSl pacxo]] mapa yepe3 CyXKHBAIOIIMECS COIUIA, €CIIM MPH HEU3MEHHOM
JTABJICHUH T1apa nepen corwiaMu pp = 6 MIla n mocTOSTHHON HAaYaIbHOM TeMIepaTrype JaBJieHue
T1apa 3a coIulaMu NOBBICUTH OT p1 = 3 MIla o p11 =4,5 MIla?




Kpurepuu onenku
u IKana
OLICHUBAHUS

B Oaytax

[Ipn BeICTaBNeHMM OaXIOB 3a OTBETHl HA 33JaHUsl B OWIETe YYHUTHIBAIOTCS

CJICAYIOIINE KPUTEPHH:

[IpaBUIBHOCTD BBITOJIHEHUS MTPAKTUUECKOTO 3aIaHUs

Bnanenue MeromamMu W TEXHOJOTHSIMM, 3allJIJAHUPOBAaHHBIMH B paloueil mporpamMme
JIMCIUTITHHEI

Brnanenue cnenuanbHBIMU TEPMUHAME U UCIIOJIB30BaHUE UX MTPH OTBETE.

YMeHne 00bSCHATD, IeNaTh BEIBOBI U 0000IIEHNS, 1aBaTh apIyMEHTUPOBAHHBIC OTBETHI
JIOrMYHOCTH U MOCIIEIOBATEIBHOCT OTBETA

JleMoHCTpanus criocoOHOCTH y4acTBOBATh B pa3pabOoTKe 000OIIEHHBIX BAPUAHTOB PELICHHUS
npo0em

Ot 16 no 20 GanIoB OLIEHUBACTCS OTBET, KOTOPHIM MOKAa3bIBAET MPOYHBIC 3HAHUS
OCHOBHBIX IIPOIIECCOB M3y4aeMOM MPEAMETHOM 00JIaCTH, OTIMYAETCS IITyOHMHOM U MOTHOTOM
PAaCKpBITUSL TEMbI, BIIQJICHUE TEPMHHOJIIOTUYECKAM allaparoM; YMEHHE OOBSCHATh
CYIIHOCTb, SIBJICHHUH, IPOIECCOB, COOBITWH, IenaTh BHIBOABI M 000OIIEHHS, JaBaTh
apryMEHTHPOBAaHHBIC OTBETHI, IPUBOIUTH IPUMEPHI; CBOOOTHOE BIIAICHUE MOHOJIOTUYECKOM
pEYbI0, JIOTUYHOCTH U TIOCIIEIOBATEILHOCTD OTBETA.

Ot 11 nmo 15 GamioB oLEHUBAETCS OTBET, OOHAPYKMBAIOIIWK MPOUYHBIC 3HAHUS
OCHOBHBIX MIPOIIECCOB M3y4aeMOM PEJMETHOM 00JIaCTH, OTIMYAETCS IITyOHMHOM U MOTHOTOM
PacKpbITHA TEMBI; BIAJCHUE TEPMHUHOJIOTUYECKHM amnmapaToM; YMEHHE OOBSICHSATH
CYIIHOCTb, SIBJICHHUH, IPOIECCOB, COOBITWH, IenaTh BHIBOABI M 00O0OIIECHHS, IaBaTh
apryMEHTHPOBAaHHBIC OTBETHI, IPUBOIUTH IPUMEPHI; CBOOOTHOE BIIAICHUE MOHOJIOTUIECKOM
peublo, JIOTMYHOCTh U TIOCJIE0BaTEeNIbHOCTh OTBeTa. OJHAKO [JOIyCKaeTcs oJHa — JBE
HETOYHOCTHU B OTBETE.

Ot 6 1o 10 GamoB OLIEHHMBAETCS OTBET, CBUICTENILCTBYIONIMI, B OCHOBHOM, O 3HAHUU
MIPOIIECCOB U3Y4aeMOU MPEeIMETHONW 00JIaCTH, OTINYAOIIUNACS HEIOCTATOYHOH TIIyOUHOH 1
MOJIHOTOM  PAaCKpBITUS TEMbI, 3HAaHHEM OCHOBHBIX  BOIIPOCOB  Teopuu; ciabo
C(bOpMPIpOBaHHI)IMI/I HaBbIKaMHU aHaJIn3a ﬂBHGHHfI, mponeccoB, HECAOCTATOYHBIM YMCHUCM
JaBaTh apryMEHTHUPOBAaHHBIE OTBETHl U MPUBOAMTH MPHUMEPHI; HEJOCTATOUHO CBOOOTHBIM
BJIAJICHUEM MOHOJIOTUYECKON pPEUYbl0, JOTMYHOCTBIO W IMOCIEA0BATEIBHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJBKO OIMOOK B COACPKAHUH OTBETA.

MaxkcuMalibHOe KOJIHYeCTBO 0AJJI0B 32 BbINOJTHEHHE MPAKTHYeCKHX 3aganuii — 20
MakcumajibHOe KOJIH4ecTBO 0a/U10B 32 Ik3aMeH - 40

HanmenoBanue
OLIEHOYHOI'0
cpeacrsa

3ayeT ¢ OLEHKOH




[IpencraBnenue u
coJiepXKaHue
OLICHOYHBIX
MaTepHuaoB

OneHoYHbIE MaTepUaIIbl, BRIHECEHHBIE Ha 3a4Y€T C OIIEHKOW COCTOST U3 TECTOB
ITpriMeprl TUIIOBBIX TECTOBBIX 3aJaHUI epBOro Moayis (7 ceMectp):

Tect Ne 1

UTo Ha3BIBACTCSI CTATOPOM IMAPOBOM TYpOUHBI?

1) COBOKYITHOCTB BCEX MOABIMKHBIX YacTel MapoBOil TypOUHBI,
2) COBOKYITHOCTb BCEX HEMOJBUKHBIX YaCTeH TypOUHBI;

3) KopITyC MapoBo TypOWHBI;

4) KOXKyX MTapOBOM TypOUHBI;

5) kopItyca MoAIMIMITHUKOB MTAPOBON TYPOUHBI.

Tect Ne 2

Yto Ha3BIBaE€TCSI pOTOPOM MApOBOM TypOUHBI?

1) COBOKYITHOCTB BCEX MOABIMKHBIX YacTel MapoBOil TypOUHBI,
2) COBOKYITHOCTb BCEX HEMOABHKHBIX YacTel TypOUHBI;

3) COBOKYITHOCTh COIUIOBBIX U PA0OYMX JIOMATOK TYPOHHBI;

4) COBOKYIHOCTb COIIJIOBBIX ¥ IOBOPOTHBIX JIONIATOK TYPOUHBI;
5) xopryca NOAMIUITHUKOB ApOBOIl TYpOUHBL.

Tect Ne 3

Kakast cTyneHp TypOUHBI Ha3bIBACTCS PETYJINPYIOICH?

1) nocnenHsist cTyneHb TypOUHBI;

2) BTOpas CTyINEHb TypOUHBL;

3) mepBas CTyrneHb TypOUHBI C COTIJIOBBIM IMAPOPACTIPEICTICHUEM;

4) TpeTbsl CTyNeHb TYpPOUHBI,

5) mepBasi cTyneHb TYpOUHBI C IPOCCEIBHBIM ITapOPACIPEICIICHUEM.

B 20 6amioB o1eHUBAOTCS OTBETHI PU TECTUPOBAHUHU BO BPEMsI 3a4eTa C OLIEHKOH, eClin
oOyJaronuiicss IpaBUILHO OTBETHI HE MeHee YyeM Ha 20 % TectoB. MakcuMa/ibHBbIH 0a/11
npu tecrupoBannu 40 6a/1J10B.
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