MHHOBPHAYKH POCCHH
deaepaabnoe rocyaapersennoe H1oukeTHoe 06pAIOBATENLHOE YUPEKIEHNE
suicuiero obparosanns
«Huweropoackuil roCyAAPCTBENHLIT TEXHHICCKHI YHHBCPCHTET

- umenn P.E. Anexceena» SHTTY)

OGpazoBaTe/ILHO-HAYMHbIH WHCTHTYT AACPHON IHEPIETHKH H TEXHHYRCKOT DH3HKN
imenn axasemuxa @ M. Murenxosa (MADnT®)

-~ _——

PABOYASA ITPOI'PAMMA JIMCHMILTHHBI

b1.BJIB.3.2«Hacoce n komnpeccopusi»

VIS NOATOTOBKH CHCUHANNCTO

Hanpasnenue nogroroski/crennanssocts,_ 14.05.01 "Snepusie peaxrops n marepuanbt”

[CUNRTRTH fatipan TIOUT O TORKIE I LIELTLIOCTI )
HanpassesnocTs/coeunanaauus: "Snepupie pe e
(HAMMES ORI 1) (TEO0 PAMMIE MATHCTPATY P, CUCTNAS AR}
Dopma 0OyHCHHN QUHAR
(OMIAR OYmO- SN I, SN
o nagana noAroTonKN, 2018
Bunyckaiowasn xapenpa APudY
y ‘b (aELpennarypa Kageipn)
Kadeapa- BoTHNK, APudY
atbexpa-paspe (efpennarypa Kadeips)
Ofnem AMCUNIUIMHLL _144/4
(wonre.)
I TIpOMERYTOMHAR ATTECTANNS Ixiamen

Paspaboranx(m).

(ocaamen, 1avet ¢ ouekxoll, saner)

Xoxnos BH, k1.1

(D0, ynewan cree 2nn, YHemos ssane )

HUXHHUH HOBIOPOJL, 2018 roa



Penensenr:

(®.1.0., yyeHast cTeneHb, y4eHOE 3BaHUE) (nmoamnucek)

« » 20 T

PaGouas mporpamMmma nucuuruinHbl: “Hacocsl 1 kKoMrpeccopsl” pa3padoTaHa B COOTBETCTBUH C
®denepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAApPTOM Bhiciero oopazoBanus (OPI'OC BO)
10 HAMPABJICHUIO TOATOTOBKHU/criennaibHOCTH 14.05.01 "SI nepHbie peakTopbl 1 MaTepuaibl”,
yrBepxkaenHoro npukazom MUHOBPHAYKHW POCCHU ot 03.09.2015 1. Ne 956 na ocHoBanuu
yaeOHoro miaana npuasatoro YMC HI'TY

npotokoa oT «19» 04 2018 1. Ne 8

PaGouas nporpamma ogo0peHa Ha 3aceaHuu Kadeapsl pa3paboTunKa MPOrpaMMbl POTOKOMI OT
20.02. 2018 1. N4

3aB. kadenpoit 0.m.u, npogeccop, Anopees B.B.

IIOAIINCH
[IporpamMma pekoMeHI0BaHa K YTBEPKICHUIO YUCHBIM COBETOM HHCTHUTYTA, TJIC PEaTU3yeTCs TaHHas
mporpamma
, TTipotokon ot 28. 02. 2018 r. Ne 3

PaGouas nporpamma 3apeructpupoBana B YMY, peructpaiiionHbiii No

Havanbaux MO

3aBeayromias otnenaoMm komiuiekroBanus HTh

(noonucw)



COJEPXAHUE

1. HEJIM U 3AJJAYUYN OCBOEHUS JUCHUIIIIMHDBL ... 4
1.1. IIEJIBIO OCBOEHUSA JUCLUTIIAHBI SIBIISIETCSL: .uvvvveeiiiiieeesiiteeeeesiieeeeessssaeeesssseessasssnesessnssnsesssnsssnsssnnnes 4
1.2. BAIAUN OCBOEHUS JIUCLIATIIIIIHDBL: 1..ceviieiissittitteeee e e e s s sesisbbeseessesssssessbbbesesssesssssssbsbessssssssssssssbsssnssesessins 4
2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM IPOTPAMMEBL............ 4
3. KOMIIETEHIIUA OBYYAIOLIET'OCSl, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JUCHHUIIIITHDBIL ............ooooiiiie ettt e e et e e e e e nnae e e e ennes 5
3.1. OTAIBI ®OPMUPOBAHUS KOMITETEHIIHII ........uvvvveiiieeiiiieittbeiee e s e e s s s stbbsbes st e e s s s sasbbbesesssesssssassbnbenssassssins 5
3.2. [IEPEYEHD IVTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUS 110 JUCLMIIINHE, COOTHECEHHBIX C
[JTAHUPYEMBIMU PE3YJIBTATAMM OCBOEHIS Ol ... .ouvviiiiiiiiiiiiiiiieiiee ettt avbbaaen s 7
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIAHBI .............ccciiiiieie e 9
4.1. PACIPEJEJIEHUE TPYJIOEMKOCTH JUCHHUILIAHBI 110 BUJAM PABOT 11O CEMECTPAM.................. 9
4.2. CONEPKAHUE JUCHUILIUHBI, CTPYKTYPAPOBAHHOE ITO TEMAM ......ovvuvniiinininniininnnnnsnnnnnnnnnnannens 10
5. TEKYIL{UU KOHTPOJIb YCIIEBAEMOCTU U ATTECTALIMS I10 UTOT'AM OCBOEHU S

B0 (O 0 101 07 0 1 Y PR PRS 12
5.1. TUIIOBBIE KOHTPOJIbHBIE BOITPOCHI Y 3AJIAHIM S, HEOBXOJAUMBIE JJ151 OLIEHKM 3HAHHWI, YMEHHWI 1
HABBIKOB MJIM OIIBITA JIESITETIBHOCTH ...uuuvvvriieeeeeiiiiittbtreeeseeessssisssbssesssesssssssbssesssssssssssssssssssssessssssssssssssss 12
5.2. OIIUCAHME [TOKA3ATEJIEN U KPUTEPUEB KOHTPOJISI VCIIEBAEMOCTH, OITMCAHUE IIKAJI

(O RNEN51%027:N 5 1 : LR 13
6. YYHYHEBHO-METOJIUWYECKOE OBECIIEYEHHUE JUCHUIIJIUHBI ...................ccooiieiin, 15
6.1 YueOHast nuTeparypa, HeyaTHbIE U JIEKTPOHHbIE U3/IaHUsI OMOIMOTEUHOTO (POHA. .. .\v'ueeneenee.e. 15
6.2. METOJIMUECKHUE YKA3AHUS, PEKOMEHIALIMU U JIPYTUE MATEPUAJIBI K 3AHSITUSM .....vvvvvennnnnnnnnnnes 16
7. AH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIAHBI................c.ooooiiiieeee e, 16
7.1. IIEPEYEHB PECYPCOB HHOOPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHOM CETU «MIHTEPHETY,
HEOBXOJUMBIX JJISI OCBOEHUS JUCIIUIITIHBI .......vvvivieeeeeessiiiiireeeeseesssssssbssesssesssssssssssenesssesssssssssssenssas 16
7.2. IIEPEUEHD IIPOTPAMMHOIO OBECITEUEHMST .......vvvvveiiieeeeeieeitreeeessesesssasbsbeeesesesssssasssssenssssesssssssssasesesas 17
8. OBPA3BOBATEJIBHBIE PECYPCBHI JIs1 THBAJIMAOB UJIMLL COB3............cooeviven 17
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJANMOE JIJIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O NPOLHECCA 11O JUCHUIIYIUHE................ 18
10. METOAUWYECKHUE PEKOMEH/JIAIIUA OBYUYAROIIIUMCS ITIO OCBOEHHIO
JIACIHITITIFIHDI ..........ooiiiiiii ittt ettt e et e e st e s st e e e bt e e e sab e e e sse e e e seeeenneeeanseeeanes 18
10.1. OBIIME METOJUYECKUE PEKOMEHJALIMU IS OBYYAIOIIIUXCS 10 OCBOEHUIO JUCLUTUINHBI,

1005 N T0) Y NN SN Sy S 1 h a5 (0 ) (0) 1 1 (T 18
10.2. METOMYECKUE YKA3AHUS JUIS 3AHATUN JIEKIIAOHHOTO THUIIA .vvvvvieeeeesieiririeeneeeesssssssrsenssesessnns 199
10.3. METOJMYECKHUE YKA3AHHMS I10 OCBOEHUIO JUCHUTIUIMHBI HA JIABOPATOPHBIX PABOTAX ............. 19
10.4. METOMYECKUE YKA3AHHUS 10 CAMOCTOSITEJIBHOM PABOTE OBYUAOIIMXC S vevvveeeeiiicrrvvienieeeeneans 20
11. OHEHOYHBIE CPEJCTBA JJIsI KOHTPOJSA OCBOEHUA JUCIHUAIIJIUHBLI ............... 20
Jluct akryanuzanuu padbodel mporpaMMbl TUCHUIUIUHBL............. 20mmoka! 3akaaaka He onpeaeseHa.
PELLIEHSBUS ... 20mmobKka! 3akaaaka He onpeeieHa.



1. HEJIU U 3AJIAYHU OCBOEHUA JNCHHUITJIMHBI
1.1. [leablo ocBOeHMSI AUCHMILIUHDBI SIBJISAETCS:

J npruoOpeTeHne CTyJeHTaMU 3HAaHUS OCHOB IMPO(ECCHOHANBHBIX 3a/a4 B 00JACTH YCTPOHCTBA
HAacOCOB U KOMIIPECCOPOB, a TAKXKE IMPUHIUIIAX UX paOOTHI.

1.2. 3agaum OCBOEHUSA QUCLIATUINHEL:

o chopMupoBarh 0OIIee TMPEACTABICHHE O KOHCTPYKIIMM W OCOOCHHOCTSIX HACOCOB H
KOMIIPECCOPOB, 00 X OCHOBHBIX MPUHIIUIIAX PAOOTHI.
o HAYYUTh CTYJICHTA YMEHHUIO UCIIOJb30BATh TCOPETHUCCKUE MOJOKEHUS, MPUMEHATH KOMITBIOTEP C

NPUKIaJHBIMA TPOTPAaMMHBIMU CPEACTBAMHU ISl PEHICHHsS] HAayYHO-TEXHHYECKHX 3afad B 00JacTu
(bU3MKHU SAEPHBIX PEAKTOPOB;
o U3yYUTh OCHOBHBIC aCIEKThl BEJICHUS HAy4YHBIX MCCIICJOBAHUN COBPEMEHHBIMH METOJaMHU.

2. MECTO JJUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

VYyeOnas nucuuruinHa (moaynes) b1.B.J/IB.3.2 «Hacockl u koMIpeccopbl» BKIIIOUEHA B MEPEUYECHb,
BapUATHBHOW dYacTU AMCUUILIUH (hopMHpyeMoOl ydacTHMKaMH OOpa30BaTENbHBIX OTHOILIEHHH) IO
BEIOOPY (3ampocy CTYACHTOB), HAIIPABJICHHBIM Ha YIriyOJeHHE YpPOBHS OCBOCHHUS KOMIICTCHIIHN.
JucuumnnuHa peanusyercs B cooTBeTcTBUH ¢ TpeboBanusimu GI'OC, OI1 BO u VII.

W3yuenne QUCLUIUIMHBI OCYLIECTBIsIETCS Ha 3-M Kypce B 6-M cemectpe. ducuumuimHa «Hacocsl u
KOMIIpecCcOpbI» ydyacTBYeT B popmupoBanuu komnerenuui [1K-11, I1K-12, TIK-16, [ICK-1.5, [ICK-1.14.

CTYZIGHTI)I B IMpoueccCce HU3YyYCHHA OUCHUIIIMHBI «Hacocer m KOMITPECCOPLI» IMOJy4dYaroT
HEOO0XO/JMMBbIE HAaBBIKM Ul pa3pabOTKM M SKCIUTyaTalldd HACOCHBIX YCTAHOBOK pa3iMYHBIX THIIOB,
OCBaMBalOT METOJIbl BEIOOpPA HACOCHOTO 000PYJOBaHMsI, ONIpeAeNeHUs MoKa3aTeseil ero 3pPpexTuBHOCTH,
MCTOAWKHN MHKCHCPHBIX PACUCTOB U UCIIBITAaHUH.

PesynbTarsl 00yueHus, Noay4eHHbIE IPU OCBOCHUHN AUCHMILIUHBI, HEOOXOUMBbI IIPU BBIIOJTHEHUHN
BBIITYCKHON KBaTM(PUKALIMOHHON paboTHI.

JUis MHBAJIMIOB W JIMI] C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi PITJ[ pa3pabareiBaeTcs
WHIUBUAYAIBHO C  y4YE€TOM OCOOEHHOCTEH TMCHUXO(QU3UYECKOTO  Ppa3BUTHS, HHIUBUAYAJIbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3710POBbS TAKUX 00YYaIOLIUXCS.

Bce 310  gBIAETCA  OCHOBOM i1 JaJbHEWIIEW  IOArOTOBKM  CTYIEHTa  Kak
BBICOKOKBTH(UITUPOBAHHOTO CHEIUAINCTa B 00JACTH SACPHBIX YHEPTETHYCCKUX YCTAaHOBOK, CBOOOHO
BJIAJICIOLIETO COBPEMEHHBIMA METOAAMU HAYYHBIX HCCIIETOBAHUN.



3. KOMIETEHIMHU OBYYAIOLIEIOCsA, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAIIJIMHBI

3.1. Dranbl GopMHUPOBAHUS KOMIIETEHIMH

B pesynbraTe ocBoeHHMS aucuUIUIHHBI «Hacockl W KoMmpeccopsl» y 00yYaromerocs 4aCcTHYHO
dbopmupyrorcs komnetreHiuu I1K-11, TIK-12, TIK-16, IICK-1.5, TICK-1.14 nomHoe dopMupoBaHue
KOTOPBIX TOCJIECIOBATEIbHO OCYIISCTBIIACTCS TPU HW3YYEHUW JPYruX AWCHHMIUIMH W B TpoIecce
MPaKTHYECKOM MOATOTOBKH (Tadsmma 1).

Tabauua 1 - @opmupoBanue komnerenumii [K-11, IIK-12, ITK-16, IICK-1.5, IICK-1.14.

g CemecTpsl OpPMUPOBAHUSA
=) HanmMeHnoBanne TuCIUIIINH, KOMITETEHIIMH TUCLIUITIMHAMH ¥ NPAaKTHKaMHU
5 % (opmupyronmIx
E KOMIETCHIIMIO COBMECTHO 1 2 3 4 5 6 7 8 9 10 11
Q
~

CEM. | CEM. | CEM. | CEM. | CEM. | CEM. | CEM. | CEM. | CEM. | CCM. | CEM.

MexaHuka

TemnmoBbie CXEMBbI CYHOBBIX ANCPHBIX
OHCPICTUYCCKUX YCTAaHOBOK

Hacocer u KOMIIPECCOPBI |-

[Tupkynsitops! puznko-
[IK-11 |2HEPTETHYECKUX YCTAHOBOK

TypOomaiubt

TexHonoruueckas MpakTHUKa

NHuxeHepHbIe pacy€Thl U
IIPOEKTUPOBAHUE SCPHBIX
JHEPreTUYECKUX YCTaHOBOK

Hpe,I[,HI/IHHOMHaH MMpaKTUKa

IToaroroska u 3amura BKP

[Tupkynsitops! puznko-
9HEPreTUYECKHX YCTAHOBOK

Hacocsl 1 koMInpeccopsl |-

JlOTIOTHATENEHBIE TIIABHI TI0 TEIUIOBBIM
cXeMaM SIICPHBIX SHEPTeTHICCKIX
YCTaHOBOK

TypOomanriHab

TIK-12 |T'enepauus napa

OCHOBEI MMPOCKTUPOBAHUS 3aIATBL
AACPHBIX SHEPICTUICCKUX YCTAHOBOK

Z[OHOJ'IHI/ITCJ'H:HI)IC T'JIaBBI I10
TeHepaluru napa AACpHbIX
OHEPIrCTUICCKUX YCTAHOBOK

HaquO -UCCJICOOBATCIIbCKas pa60Ta

HpeﬂL[I/IHJ'IOMHaH MMpaKTUKa

ITogroroBka u 3amura BKP

Lupkynsitops! puznko-
YHEPreTUYECKUX YCTAaHOBOK

Hacocsr u xommpeccopst _
IK-16

du3nyeckas TCOPUs pEAKTOPOB

Hpe[[ﬂI/IHJIOMHaSI MIpaKTUKa




ITonrorosxka u 3anura BKP

TICK-
1.5

Hupkynaropbl GU3NKO-
SHEPreTHYECKHX YCTAaHOBOK

Hacocs! u koMmpeccopst

[IpakTuka 1o MoJiy4eHuo
poQeCCHOHANBHBIX YMCHNH 1 OMBITA
podeCCHOHAIBLHOM NesITeNIbHOCTH

®uszuka AIEpHBIX PEAKTOPOB

l'uaponrHaMuKa U TETDIOOOMEH

Hpe[[)lI/IHJ'IOMHaH IpaKTUKa

[MoxroToBka K mporuenype 3aluThl 1
3amura BKP

TICK-
1.14

Hupkynsropsr ¢puznko-
SHEPTeTHYECKHX YCTaHOBOK

Hacocsl 1 koMnpeccopsl

TypOomamriab

I'enepanus napa

dusnyeckoe 1 MaTeMaTHYECKOE
MOJEIUPOBAHUE

HayuHo-uccnenoBatensckas paboTa

[IpenaunioMHas npakTUKa

[oxroToBka K mporenype 3amuThl 1
3amura BKP




3.2. [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHMs 1O IMCIUIJINHE, COOTHECEHHBIX € IVIAHMPYEeMbIMHU pe3yjabTaTaMu ocBoeHus OI1

[Ipodeccuonansubie, mpodeccuoHanbHo-cnenuanusupopannbie komnerennuu [1K-11, IK-12, [IK-16, [ICK-1.5, TICK-1.14 ¢opmupytotcs ¢ npuodpereHuem
3HaHWUM, yMEHUI U HaBBIKOB, C(HOPMYIMPOBAHHBIX B INIAHUPYEMBIX pe3yJibTaTax 00ydeHus (tadauna 2).

Tadauua 2 - [lepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHsI 110 JHCHMILIMHE, COOTHECEHHBIX C INIAHHPYEMbIMH pe3y/IbTaTaAMH OCBOCHHS

KO,I[ 1 HAUMCHOBAHHUEC KOMIICTCHITNH

[TnanupyemMsble pe3yabTaTsl 00yUEHNUS 110 AUCIUIUINHE

O1eHOYHBIE CpeCTBa

SICPHBIX YCTAaHOBOK M CHCTEM YdeTa,
KOHTPOJIS

3Hats VMeTh Briagers Texymero IIpomexyTouHOI
KOHTPOJIA aTTecTaluu

IIK-11. ToroBHOCTH K pa3paboOTKe| O MPUHIMIIAX pa3pabaThIBaTh MPOEKTHYIO U HaBBIKAMU 0(OPMIICHUS IInaner nexumit ¢ |Ilepevyenn
IIPOEKTHOH U YCTPOHCTBA U pabOTHI pabouyro 3aKOHYEHHBIX IIPOCKTHO- [EepeHHAMHI KOHTPOJIbHBIX
paboueit TeXHUHIEeCKOI TOKYMEHTAluH, | OOOPYHAOBAHUS U CHCTEM | TEXHHYECKYIO TOKYMEHTAIUIO; KOHCTPYKTOPCKUX padoT 00Cyxk1aeMBIX BOIIPOCOB
0(OpMIIEHHE 3aKOHYEHHBIX MPOEKTHO-| CYA0BBIX DY BONPOCOB  (OLIEHKA
KOHCTPYKTOPCKHX paboT g;) KkpuTepuio 1 u
IK-12. CriocoOHOCTH K KOHTPOITIO OTpacieBblE CTAHAPTHI, | MCIOJIb30BATH OTPACIIEBbIE HaBBIKaMU pabOTHI 10 IInaner nexumit ¢ |Ilepevenn
COOTBETCTBHS pa3pabaThIBacMbIX | TEXHHYCCKIE CTaHIApTHI, NPOBCICHHIO NCPpCYHAMA KOHTPOJILHBIX
[IPOEKTOB U YCIOBHS, TPEOOBAHUS TEXHUYECKUE YCIIOBHUS, WCIBITAHUN HACOCOB U 00Cyxk1aeMBIX BOIIPOCOB
TEXHUYECKOM JOKYMEHTALMH | 6€30MacHOCTH TpeGoBaHKs GE30IIaCHOCTH B KOMIIPECCOPOB, HABBIKAMHM BONPOCOB  (OLEHKA
CTaHJapTam, npodeccCHOHANBHOM NEeATENIFHOCTH | KOHTPOJIS COOTBETCTBUS o KpuTepuio 1 u
TEXHMYECKHUM YCIIOBUSIM, TPEOOBAHHUAM pa3pabaTbIBaeMbIX IIPOEKTOB 2)
6€30IacHOCTH M JPYTUM HOPMAaTHBHBIM U TEXHUYECKOH TOKyMEHTAIlNU
JIOKyMEHTaM CTaHJapTaM,

TEXHUYECKHUM YCIIOBUSM,

TpeboBaHUAM OE€30MMaACHOCTH

U IpYTMM HOPMAaTHUBHBIM

JIOKYMEHTaM
MK-16. I'oToBHOCTH MIPUMEHSTH | METOBI AaHANIN3A, MIPUMEHSTh METO/bI aHAIN3a U METOZAaMH aHaJIHN3a Pa3IUIHBIX Inaner nexumit ¢ |Ilepevyenn
METOMBI CHHTE3a U peIICHUS CHHTE3a, BapHaHTOB, NCPpCHHAMA KOHTPOJILHBIX
ONTHMM3ALUY, aHaJu3a BapHaHTOB, | 3a1a4 METO/bI pELICHUS IIOMCKA PEUICHU 00cyK1aeMbIX BOIIPOCOB
HOKCKa C HEONPEICNICHHOCTSIME | HEOIPEASICHHOCTE!H Ipr MHOTOKpHTEpHATBHBIX 3aa4 py | BOTPOCOB  (OlleHKa
pellleHNss MHOTOKpUTEPUANIbHBIX 33]a4, | IPU NPOEKTUPOBAHUU MPOEKTUPOBAHUN OOBEKTOB MPOEKTUPOBAHUN OOBEKTOB o KpuTepuio 1 u
ydeTa SIEPHBIX SIIEPHON SHEPTreTUKHI SIIEPHON OTpaciu 2)
HEOIpeeIEHHOCTEN IPHU | IHEPTETUUECKUX
MIPOEKTHPOBAHNHT YCTaHOBOK




KOL[ 1 HAMMCHOBAHUEC KOMIICTCHIIH

[Tnanupyemsble pe3yabTaThl 00yYEHUS 110 AUCIMIUINHE

O1neHouHbIE CpeacTBa

3HaTh Ymersb Bnanmets Texymero TpomexyTouroii
KOHTPOJIS aTTeCTalNH

ICK-15. CriocobHOCTB K| TpeOOBaHUS U OCHOBHEIE | pa3paboTaTh 0OBEMITIONIIE IPOrPaMMHBIMH KoMIUTekcamu 1o | IImanbr  sexiuid - ¢ [ [TepedeHs
BEITTOJTHEHHIO PadoT NpaBuia 3alaHus JJIs pacuety NepEHHAMM KOHTPOJIBHBIX
10 CTaHJAPTU3aLUU U IOATOTOBKE K BBITIOJTHEHHS paboT 110 CTaH/IapTU3aLUU U CEPTUPHUKALMK | HEHTPOHHO-(PU3UYECKUX U 00CyK1aeMbIX BOIIPOCOB
cepruduKanum KOMIIBIOTEPHBIX | CTAHAAPTU3ALMHU U KOMIIBIOTEPHOTO TeIUIOrHAPABIMIECKUX pacueTos | BOTIPOCOB  (OleHKa
IIPOrpaMMHBIX cepTH(hUKaIIN IIPOrPaMMHOT0 KOMILIEKCa A2y no xputeputo 1 u
KOMIUIEKCOB B 00JIACTH HEHTPOHHO- | KOMIIBIOTEPHBIX 2)
(U3MYECKOr0 U TETJIOTUAPABIMYECKOTO | IPOrPaMMHBIX
pacueta S0V KOMILJICKCOB
IICK-1.14. CnocoOHOCTh | METOJIMKH TIPOBEACHUS BHECTH W3MEHEHHS B (U3NYECKUIl | HaBBIKAMH OIHCAHUS IInaner nexumit ¢ |Ilepevyenn
COBCPIIICHCTBOBATH (uznveckoro u SKCIICPUMCHT JJIA ITOJTYICHHSA ¢$u3nIecKoro NCPCUHAMA KOHTPOJILHBIX
METO/IbI ¢uzngeckoro 1| MaTeMaTHYECKOIo HOBBIX JIaHHBIX JKCIIEPUMEHTA, MAaTEMATUYECKOTO 00Cyxk1aeMBIX BOIIPOCOB
MaTeMaTHYeCKOro MOJIEJIUPOBAHUSA SAEPHO- MOJIEJIUPOBAHUS BOMPOCOB  (OLICHKA
MOJIETIMPOBAHHUS SIEPHO-PHU3NIECKUX | (U3NIECKUX YCTAaHOBOK 1o KpuTepuio 1 u
YCTaHOBOK 2)

OcBoenne aucrummuHbl npudactHo K T B/01.7 «MmkeHepHO-(PHU3NUECKOE COMPOBOXKIECHUE IKCILTyaTallud aKTUBHOW 30HBI PEAKTOPHON YCTaHOBKU»

(TIC 24.028 «Cneuunanuct siepHO-(pu3nyeckoit 1adopaTopuu B 06J1aCTH aTOMHON SHEPTEeTHKIY), PelaeT ClIeAYIoLe TpodecCHOHAIbHbIE 3a/1aU1:
* MaremaTHueckoe MOJEINPOBaHKE MPOLIECCOB U 0OBEKTOB Ha 0a3e CTaHAapTHBIX aKETOB aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS U HCCIIET0BAaH Uif.

* Pacuetr u IMPOCKTUPOBAHNC JeTajen u Y3J10B HpI/I60pOB U YCTAHOBOK B COOTBETCTBUU C TCXHUUCCKHM 3aJaHHUEM C HCIIOJIb30BAHUEM CPCACTB

ABTOMAaTHU3allu1 MPOCKTUPOBAHUA.

® Pa3pa60TI<a HpOCKTHOfI n pa60qel?1 TEXHUYECKOM JAOKYMCHTAIIUU, O(I)OpMJ'IeHI/Ie 3aKOHYCHHBIX ITPOCKTHO-KOHCTPYKTOPCKUX pa60T.




4. CTPYKTYPA U COAEP) KAHUE TUCHUIIJIMHbI
4.1. PacnpenesieHue TPyA0€MKOCTH JUCHUIJIMHBI 10 BUAAM PadoT 1Mo ceMecTpam

OOm1ast TPYA0EMKOCTh JUCIUILTNHBI COCTABIISCT 4 3a4eTHBIC eNUHUII (3.€.) Win 144 akageMUIecKux
94acoB, B TOM YMCJI€ KOHTAKTHasi paboTa 0Oydarouuxcs ¢ mpernojgaBaTeneM - 43 yaca, CaMOCTOSTEIIbHAS
pabota oOyuaromuxcs - 65 gacos (Tabnuima 3).

Ta6auna 3 - Pacnpenenenue Tpy10éMKOCTH THCHHMILIMHBI 0 BUAAM padoT

Bun yae6HOI paboTht TpynoeMKocTb, 4/3.€.
Bcero | B TOM 4HCIIE B 6 cemecTpe
DopmaT U3yUCHHUS JUCIUATLTHHBI C MCIOJIb30BaHHEM 3JIEMEHTOB
JIEKTPOHHOTO 00y4eHUsI
OO01ast TPYA0EMKOCTb, 4/3.€. 144/4 144/4
1. KonTaktHas pabora: 43 43
1.1. AynutopHas paboTta, B TOM YHCJTIe: 34 34
3anstus nekunonHoro tuna (JI) 17 17
JlabopatopHsie pabots! (JIP) 17 17
1.2. BueayauropHasi paboTa, B TOM YHCIIE! 9 9
KoHCysbTanuu no JUCHMIUIMHE 6 6
Kypcosas pa6ora (KP) (koHCynbTalus, 3a1ura) 3 3
2. CamocrosTenbHas paboTa CTYACHTOB, B TOM YHCIIE! 65 65
[Mpopabotka  MCTOYHMKOB  uHpopMauuu  (TIOBTOpEHHE 13 13
NPOWAEHHOTO MaTepHaia, H3y4YeHHEe U KOHCIEKTHPOBaHHE
PEKOMEHIOBAHHOM JINTEPaTyphl)
IToaroToBKa K 1a00pPaTOPHBIM 3aHATHAM 12 12
Kypcosas pabora (KP) (moaroroska) 40 40
3. [ToaroToBKa K 3K3aMeHY (KOHTPOJIb) 36 36




4.2. CopepxaHue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Temarnueckuil TUTAH OCBOCHHUS JTUCHUIUIMHBI 1O BUJAM YYeOHOW [EATENbHOCTH TpuBeAeH B Tabmuie 4. 31ech yKa3aHO CTPYKTYpHOE
pacripeneneHue o0beMOB (B 4Yacax) pa3felioB M TEM TUCIHMIUIMHBI 10 BHIAM Y4eOHOW paOOThl, ayJAMTOPHBIX W BHEAYJAUTOPHBIX 3aHSTHIA,
CaMOCTOSITENTLHOW PabOThI CTY/IEHTA U MEPHUOUIECKOTO (TEKYIIEro) KOHTPOJIS.

Taoauna 4 - Coaepaxanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

IInanupyemsle HaumenoBanue pa3neinos u Bunpl yueGHOM paboThI, 4 Bun CPC HanmeHnoBanue Peanuzanus HanmeHnoBanue
(KoHTpOTIUpYyEMBIE TeM KonrtaktHas paboTa HCTIOJIb3YEMBIX B pamMKax pa3paboTaHHOTO
) PE3YJIbTAThI § 8 AKTHUBHBIX U HpaKTI/I'{eCKOﬁ SJICKTPOHHOT'O
OCBOCHHUS % E % E E A HWHTCPAKTUBHBIX IIOATrOTOBKH Kypca
KOMIIETEeHIIUI =| & 3 =t B E E 5 00pa3oBaTeNbHBIX | (TPYAOEMKOCTh | (TPYAOEMKOCTh B
=| 95| g E 5 5 E TEXHOJIOTHii B yacax) 4acax)
5| 8¢ 28] 58 | S
Sl 8= 28| £¢g
= |£g| C&
IK-11, - - 2 - .1 .9 PII .5-17
[K-12 1. Beenenue 3 .1 1abn. 9 PIIAL, crp. 5 Cemunap - guanor |- -
3&1615 2. Teopns 2 | - 1 2 - |m.1 Ta6m. 9 PIJI, ctp. 22-37
Sy ) .2 tabn. 9 PIIM, ctp. 12 -30 C - - -
ICK-1.14 LIEHTPOOEKHBIX HACOCOB o Tabd A ctp CHHHAp T Ao
JlaboparopHas padora - 5 - 2 -
1. M3y4yeHune npoTOYHOM .1 Tabmn. 9 PIIJI, ctp. 60 - 65 Pa6oTa B MaTbIx i
YaCTH LEHTPOOEHKHOTO rpymmax
Hacoca
3. OkcmmyaTanus 2 - 1 2 - |m.1 tabm. 9 PIIM, ctp. 40 - 56 Commmap - mator |- )
HACOCHBIX YCTaHOBOK n.2 tabn. 9 PIIJ, ctp. 161-183 P
4. Ycunus, 2 - 1 2 - Pac
o aooTa B MaJIbIX
JICHCTBYIOLIUE HA .2 Tabmn. 9 PI1JI, ctp. 271 - 283 rpyrax -
POTOPHI HACOCOB
JlaboparopHas pabota - 6 - 3 -
2.1
syuenme 1.2 ta6. 9 PIIJL, crp. 271 - 283 | Fadora B marmix :
KOHCTPYKLUH POTOpPa rpynmax
LHEHTPOOEKHOT0 Hacoca
5. OceBble HACOCHI 2 - 1 3 - |m.1 1abm. 9 PIIJ, ctp. 200 - 213 |Cemunap - guanor |- -
T 2 - 1 -
6. IToqmuUIHUKOBEIE 3 1.3 1a6n. 9 PIUL, crp. 112 - 136 PaGoTa B MaJIbIX i
OTIOpPBI HACOCOB rpynnax
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JlaGopaTtopHas pabora
3. Uzyuenue
KOHCTPYKITHH
panuansHOTO
JTIUHAMHYECKOTO U
OTIOPHOTO
TIOJIIINTTHAKOB
IIEHTPOOEKHOTO Hacoca

.3 ta6n. 9 PIIJI, ctp. 112 - 136

Pabota B ManbIx
rpyrmmnax

7. Bormpocsl MpoYHOCTH
HEHTPOOCIKHBIX
HAaCOCOB.

.1 tabm. 9 PITJ, crp. 311 —334
.3 ta6n. 9 PIIJI, ctp. 245 - 261

CemuHap - 1uanor

BrinonHenue KypcoBoit
paboTHI

40

KonTtpomns (moaroroeka
K DK3aMEHY)

27

HUTOI'O:

17

17

65

27
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5. TEKYIIIAM KOHTPO.JIb YCIIEBAEMOCTH U ATTECTALIMS 110 UTOT'AM
OCBOEHMA JUCIIUAITJIMHDbI

5.1. TunoBblie KOHTPOJIbHBIE€ BOIIPOCHI U 3a/1aHU4, H606XOI[I/IMLIG JJIF OICHKH 3HaHHﬁ, yMeHHﬁ H
HAaBbIKOB HJIH ONIBITA J€ATCJIBbHOCTH

Tabauna 5 — IlepeyHH KOHTPOJBbHBIX BOIIPOCOB M 3aJaHMii M0 TeMaM 3aHATUH VIS NPOBeJeHHMs TeKyllero
KOHTPOJIsl YCIeBaeMOCTH

Homep TeMbl [lepedHn KOHTPOJIBHBIX BOIPOCOB U 3aJaHUI
IIUKITa mabopaTOpHBIX
JCKIHH 3aHATHI
1-2 1 Bomnpocsl s o0cyxaeHusi Ha cemuHape no teme «Begenue. Teopus HEHTPOOEKHBIX
HACOCOBY:

Tema 1.1. Knaccuduxanust nupKysiTopo B coctase Y.

Tema 2.1. Crioco0 aeiCTBHS, KHHEMATHKA U JUHAMUKA MIOTOKA CPEIbI B ICHTPOOSIKHOM
Hacoce.

Tema 2.2. KoHcTpyKImsa pabodero koyeca Hacoca.

Tema 2.3. OcHOBHBIC y3IIbI, BXOZSIIHE B IPOTOYHYIO YacTh EHTPOOEKHOTO HACOCa.
Tema 2.4. ObecnieueHne TpeOyeMoii mo1aun ¥ Haropa U3TOTOBICHHOTO pabodero Kojeca.

JlaGopaTtopunass paoora Nel. l3ydyeHue NPOTOYHOW YACTH CYAOBOrO IECHTPOOCIKHOTO
Hacoca. KoOHCTpykuusi Hampasisiomiero anmapata. KoHCTpykuust pabodero Kojeca.
KoHncTpykuus obTexarens.

3 - Bompocs! uist 00CyKAeHHs Ha CeMUHape Mo TeMe «DKCIUTyaTalus HACOCHBIX YCTAHOBOKY:

Tema 3.1. PaboTa HacoCOB Ha CeTh, ONIPEICIICHIE PabOYCH TOUKH.

Tema 3.2. napasenbHOE U NOCIEA0BATENFHOE BKIIIOUEHHE HACOCHBIX YCTaHOBOK.

Tema 3.3. YcToiunBOCTh PabOTHI HACOCA HA CETh.

Tema 3.4. CriocoObl perynnpoBaHHUs HACOCHOM yCTaHOBKH. YacToTHBIE Ipeobpas3oBarein,
JpOCCeNHpYIOINe yCTpoiicTBa, Oaiimac.

4 2 IIepedyeHb KOHTPOJIBHBIX BOIIPOCOB:

Tema 4.1. [IpyunHBI BO3HUKHOBEHUS paJUaIbHBIX U OCEBBIX YCHIINU.

Tema 4.2. TexHonorndeckre pemeHus Ui pa3rpy3Ku OT OCEBBIX CHIL.

Tema 4.3. OueHoyHble pacy€Thl AEUCTBYIOUIMX HATPY30K HA POTOP.

JlaGopaTtopuas padora Ne2. l3ydeHrne KOHCTPYKIIMH POTOpa IEHTPOOEKHOTO CYIOBOTO
Hacoca. Crnoco0® H3roTOBIIEHHS pPOTOpa. POTOp Kak dYacTh AaCHHXPOHHOTO JIBUTATElNf,
YCTPOWCTBO M NPUHIMI PadoThl «benmubelt KIIeTKu»

5 - Bomnpocs! 1 00cyxaeHus Ha ceMHuHape 1o TeMe «OceBbIe HaCOChI»:

Tema 5.1. O0xacTh NIpIMEHEHHS OCEBBIX HACOCOB.
Tema 5.2. CpaBHeHHEe XapaKTEepHUCTHKH OCEBOT0 HACOCA M LIEHTPOOEKHOTO.
Tema 5.3. CpaBHenue HacocHbIX ycTaHoBok PY KJIT-40 u PUTM-200.

6 3 IlepeyeHb KOHTPOJIBHBIX BOIPOCOB:

Tema 6.1. Tumelr 1 BBIOOpP MOMIIMITHUKOBEIX OIMOP HACOCHBIX YCTAaHOBOK PAa3JIMYHOTO
Ha3HAYCHUSL.

Tema 6.2. 'mapoauHaMudecknii moAMUITHNK. CMa309HBIN KITHH.

Tema 6.3. ['mapocraTiuecknii MOAIUITHAK. Peanu3aius mojadn cMa3oqHOW Cpelsl U e€
OTBOJI.

JlaGopaTtopnas pabora Ne3. I3ydyeHue KOHCTPYKIMHM pPaJUaIbHOIO MU OCEBOrO
TIOJIIIMITHUKOB CYJOBOI'O LEHTpoOexHOro Hacoca. Hasnauenwe. Matepuansl ais map
tpenus. IlpuHiun pabotel. HazHauenne wummeurepa. TemnooTBoJ OT HOANIMITHUKOBBIX
y3JI0B M POTOpa CO CTATOPHON NEPEropoIKOil.

7 - Bormpoch! 15 006CcyxaeHns Ha ceMUuHape 1o Teme «O0ecreueHne mpOIHOCTHY:

Tema 7.1. AHaIN3 IPOYHOCTH M HA/IC)KHOCTH BaJla LICHTPOOEKHON MaIINHBbI.
Tema 7.1. AHanu3 NpOYHOCTH U HAAEKHOCTH KOPIIYCHBIX 2JIEMEHTOB Hacoca.
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Tadauma 6 — Hepeqeﬂb KOHTPOJIbHBIX BOINPOCOB /I NMPOBEACHUA npomemyToqﬂoﬁ aTTeCTallMid II0 UTOram
OCBOCHUSA TUCHUIIJINHBI
No KOHTpOJ’ILHLIe BOHPOCHI IJId NPOBEACHNA SK3aMCHa

=
S~~~
=

Croco0 I[CI‘/'ICTBI/ISI, KHMHCMATHUKa U TUHAMUKaA IIOTOKAa CPCIbl B I_ICHTpO6C)KHOM Hacoce.

BriBoa ypaBHEeHUs Diinepa.

JeticTBuTenbHBIN Hanop pabodero Koseca.

Teopernueckas 1 IEHCTBUTENIbHAS XapaKTEpUCTUKA HACOCA.

Momnocts u KII/l HacOCHON yCTaHOBKH.

PabGota Hacoca Ha ceTh.

[Togo6ue neHTpoOSKHBIX HACOCOB.

OTBOI[LI U IIOABOABI L[GHTpO6e)KHbIX MallluH.

©| 0| N o gf | W N| =

PaI[I/IaJIBHbIe H OCCBLIC YCUJIUA B I_IeHTpO6e)KHBIX Hacocax.

10 | YcroitunBocTh paboTHI HACOCA B CETH.

11 | MogmmnHEMKOBEIE OIIOPHI HACOCOB.

12 [Touemy ymeHbIIIaeTCs HAJCKHOCTh HACOCA B KpalHUX pekUMax padoThI?
13 | MexaHu3M KaBHTAIMHU B HACOCAX.

14 | VcroitunBocTh paboTHI HACOCA B CETH.

15 | Teopema XKykoBcxkoro.

16 Y CTpOMCTBO OCEBBIX HACOCOB.

17 | Crioco6s! perynupoBaHus 01a49l HACOCOB.

18

DneMeHTapHas TEOPUs CMA3KHU.

5.2. Onucanme mnoka3atejell W KpUTepHeB KOHTPOJS YCIEeBAeMOCTH, ONMCAHHE IIKAJ
OLICHUBAHMS

[Tponiennypsl oneHMBaHUS (OPMUPYEMBIX KOMIIETEHIIMH OMpPEEIIoT CleayIole HOPMAaTUBHBIE
JOKYMeHTBI, pazpadbotanHble B HI'TY u k KOTOpbIM BO3MOXEH JOCTYI Ha calTe yueOHO-METOINYECKOTO
ympasienus https://www.nntu.ru/structure/view/podrazdeleniya/uchebno-metodicheskoe-upravlenie mo
BKiIaJke «HopMaTuBHbBIE TOKYMEHTHI U JIOKaJbHBIE aKThl IO 00ECIEYeHHI0 00pa30BaTENIbHOIO Mpoliecca
HI'TY»:

[TonoxxeHne 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTHM M MPOBEIACHUM IMPOMEXYTOUYHON aTTecTalluu
oOyuaromuxcs Hukeropoackoro rocyiapcTBEHHOIO TeXHHUYECKoro yHuBepcutera uMm. P.E. AnekceeBa
(HI'TY 1B/ 11.2/30-18).

B pesynprare wu3ydenus gucuuiuinHbl «Hacocel M kommpeccopsl» oOydarommecss JOJKHBI
NpuoOpecTH 3HAHUS, YMEHHMS W HaBBIKM, CGHOPMYJIUPOBaHHBIE B JECKPUOTOpPaxX JAOCTHXKEHUS
npodeccnoHanbHbIX, TpodeccruoHanbHO-crenanu3npoBaHibix kommereniui [1K-11, TIK-12, TIK-16,
[ICK-1.5, TICK-1.14 (tabnuma 2). OuenuBanne popmupyembix kommereHmmid [1K-11, TTK-12, TIK-16,
IICK-1.5, TICK-1.14 mpouecce TEKYIIEro KOHTPOJS 3HAHMHA OCYIIECTBISETCA 10 KPUTEPUSIM U
MIOKa3aTessiM, IPUBEACHHBIM B Ta0uIe 7.
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Taﬁ.lmua 7 - KpnTepnn, NMOKa3aTeJIM 1 NKAJIAa OIICHUBAHUSA Q)opanyeMle KOMHeTeHIII/lﬁ B IMpouecce TEKymero KOHTpoJist 3HAHUI

Komst Bunmst u Kputepuu [TokazaTeny OLEeHUBaHMS KOMIETEHIUH
= HOMEpa TeM OLICHUBaHHSA «OTAIHOY «Xoporro» «Y 1IOBIIETBOPUTEIHHO «HeynoBneTBopuTeIbHO»
E 3aHATHHN KOMIIETEHIIUH
(O]
=
(5]
=
=
]
<
[K-11, Cemunape! 1o | Kpurepuwit 1 Crynment nonHo, norudHo |CtymeHT w3maraer Matepuan |CtymeHT — m3maraer — Marepuai |CtymeHT — OecnopsimodyHO U
[K-12, TeEMaM [MomHOTa U |1 0e3 HeJOYeTOB M3JIaraeT |O0TBETa Ha BOMPOC WM JOKJIAJa,|O0TBETA HA BOMIPOC WM JOKIAJNa |HEYBEPEHHO H3JIaracT B CBOEM
[K-16, 1-3,5,7 yOeInTeIbHOCTD B CBOEM OTBETE Ha BOIPOC | VIOBJICTBOPSIOMMKA  TeM  JK€ |HEMOJHO U HEIMOCIeA0BaTeIbHO, | 0OTBETE Ha BOIIPOC WM JOKIA/Ie
IICK-1.5, PaG OTBeTa WJIM |UJW  JIOKJIaJie MaTepual, | TpeOOBaHUsIM, UTO U JUIsl OTMETKH | IOMyCKaeT psAJ  HEIO0YEeTOB B |MaTepuan W H3J1araer
[1CK-1.14 abota Blroxmama, B TOM |abCOMIOTHO «5», HO AomyckaeT 1-2 HemoueTa |M3JIOKEHHMH W HECOOTBETCTBUH |MaTepuan,  aOCONIOTHO  He
MaJIbIX o N
max 1o | THCae U | COOTBETCTBYIOLIMH TeMaM | B MOCJIEI0BATENILHOCTH | TEMaM 10 TUIaHY CEMHHapa COOTBETCTBYIOIIMH TeMaM IO
;Ei;aM JIOTIOJIHEHU I K HUM | T10 TUIaHy CEMHHapa U3JI0KEHHUS IUIaHy CeMHHapa, a TaKKe
4 6 OTKa3bIBACTCsA OT BBICTYIIJICHUSA
1

WK JOKJIaga

Kpurepwuii 2
Crenenn

ITOHUMAaHHA
HU3Y4EHHOIO
Marepuaia

CryneHT oOHapyXHBaeT
riybokoe MMOHUMAaHKE
H3/1araeMoro  MaTepHara,
MOXeT 00OCHOBaTh CBOM
CYXKJEeHUs, IPUMEHUTH
3HAHUS, MOJIYYCHHBIE U3
PEKOMEHI0BAHHBIX u
CaMOCTOSITEIILHO
BBISIBJICHHBIX HCTOYHUKOB
U HE JIOMYCKAaeT OMIMO0K

CryneHr 0OHapy>XUBaeT
MIPaBUIIbHOE MOHMMaHHe
U3]1araéMoro MaTepHana, MOXKET
00OCHOBAaTh CBOU  CYXJIEHHS,
NPUMEHHUTH 3HAaHUS, MOJy4YCHHbIC
n3 PEKOMEHIIOBaHHBIX u
CaMOCTOSATENIbHO  BBISIBIICHHBIX
HCTOYHHMKOB, HO JAOITyckKaeT 1-2
HerpyOBle OMMOKH, KOTOPEIE caM
e UCIIPaBIISET

CryneHT 0OHapy’>KUBaeT
MTOBEPXHOCTHOE MIOHUMaHHe
U3JIaraeMoro  MaTepuana, HMeeT
MPUMHUTHBHEIC 3HaHUA,

MOJTy4eHHBIE U3 PEKOMEHIOBaHHBIX
U CaMOCTOSTENIbHO BBISBICHHBIX
UCTOYHHUKOB,  JOMyCKaeT  psif
HETPYOBIX OIMOOK, KOTOPBIE CaM
HE MOXXET HCIIPaBUTh

CryneHt 0OHapyXKUBaeT
He3HaHHe  Oounblieil  yacTu
COOTBETCTBYIOIIETO MaTepHana
OTBETa Ha BONPOC WJIM JIOKJIA/a
IO TUIaHy CEeMUHapa, JOIycKaeT
rpyOble  OMMOKH, KOTOpBIC
SIBIISIFOTCSI CepBE3HBIM
NPENATCTBHEM K YCIHEITHOMY
OBIIAJICHUIO  JICCKPUIITOPAMHU
noctmxenus komnerennuii [1K-
11, MK-12, TK-16, TICK-1.5,
I1CK-1.14

B coorBerctBumn ¢ nynktom 4.11 ITlonokeHuss o TeKylleM KOHTpOJIE YCHEBAEMOCTH M MPOBEACHUM MPOMEXKYTOYHOW arTecTanuu oOydaromuxcs
Hwmxeropoackoro rocynapcTBeHHOro TexHudeckoro yHuBepcutera uM. P.E. Anexceea (HI'TY IIBJ] 11.2/30-18) mo uToram TeKyIiero KOHTPOJIS TO
JUCIUIUIMHE B CEMECTpe IMpernojAaBaTeib pPeIIaeT BOINPOC O BO3MOXKHOCTH MPOXOXKICHHS CTYAEHTOM IPOMEXYTOUYHOM aTTECTallud MO JUCIHUIUINHE.
OOyuaromiuecs, He BBIIOJHUBIINE MHUHUMalbHBIE TpeOoBaHUs MO pabouel mporpamme aucuuiuivbbl (PIIJ]) n umeromme no 50% mnpomyckoB 3aHATHI,
MOJIy4YalOT OLIEHKY «HEYAOBJIETBOPUTEIBHO» («HE 3aUTE€HO») 10 TaHHOM TUCIUIUINHE.
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B coorBerctBuM ¢ myHKTOM 5.9 [lonoxkeHHst 0 TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U IPOBEIECHUU
IIPOMEKYTOUHOW arTecTanuu oOydaromuxcs HukKeropoackoro rocyiapcTBEHHOIO TEXHHYECKOTO
yauBepcuteta uM. P.E. Anexceesa (HI'TY IIBJI 11.2/30-18) Bo Bpemsi CECCHOHHOTO MepHOa
IIPOBOAMTCS DK3aMEH CO CTyJEHTaMH, OTHECEHHBIMHU IIPENOJABaTeieM K IEPBOM KaTErOpuH, T.C.
BBINOJIHUBIIMMUA MUHHMaibHbIe TpeOoBanusa mo PIIJ] m mmerommmu MeHee 50% mporrycKoOB 3aHSATHIM
(mexuuit W mpakTHyeckux 3aHATHI). CTyHeHThl, OTHECEHHble KO BTOpPOW KaTeropuu, T.€. He
BBINOJIHUBIINE MUHUMaNbHbIe TpeboBanus o PII/] u umeromue 1o 50% u Gojee mpoIyckoB 3aHATHI
(lekuuil M NPaKTUYECKUX 3aHATUI), K 3K3aMEHY He JOIYCKAITCi M IOIYy4YaloT aKaJeMHUYECKYIO
3a10JDKEHHOCTD 110 JAHHOW TUCLUTIINHE.

Jlisl BBIOJTHEHHUST MMHUMAJIBHBIX TPEOOBAHUH 110 M3YYEHUIO JUCLMIIMHBI 00yYarouuecs A0IKHbI
HUMETh TOJIBKO IOJIOXKUTEIbHBIE OLEHKM IO TEKYLIEMY KOHTPOJII HMX 3HAHUN Ha BCEX 3aHATHUSX, Ha
KOTOPBIX OHH MPHUCYTCTBOBAIM M BBICTYNAJIM C JOKJIAJaMH MM COOOIIEHUSIMH U  BBIIOJIHSIIN
nabopaTopHbIE 3aIaHHUS.

B cootBercTBuu ¢ myHkToM 5.10 Toro e IlomoxkeHus: — Hanbosee yCHenHo 00yJaronuMcs o
IMCLUIUIMHE CTYICHTaM IMpernojaBareb MOXKET IMOCTaBUTh OICHKY 3a dK3aMeH 0e3 ompoca (1o uroram
TEKYILEro KOHTPOJIS 3HaHUM).

OneHuBanue QOpMUPYEMBIX KOMIIETEHUUN M 10 3K3aMEHY B LIEJIOM OCYLIECTBJIAETCS IO LIKaje
OLIEHUBaHMs, IIPeCTaBICHHON B TabnuLe 8.

Tabauna 8 — lllkana ouennBaHusi popMupyeMbIX KOMIIETEHIUI B Ipolecce NPOMeKYTOYHOM aTTecTaluu

Kommnerenmmnm VYpoBeHb OmnucaHne MIKajbl OIICHUBAHMS Ha 9K3aMEHE
YCBOCHUS
I1K-11, Hoctarounsiit  |Ilo kputepuro 1 u 2 ¢ mokasaTelsiIMM He HHXKe «YJIOBIETBOPUTEIHHO» B YacTH,
I1K-12, KacarolIelcst OTBETa Ha KOHTPOJIbHBIN Bompoc (Tadi. 2.1)
I1K-16, Henocrarounsiii | [To kputepuro 1 u 2 ¢ mokasatenem «HeynoBIeTBOPUTENBHO» B YacTH, Kacarouieics
IICK-1.5, OTBETa Ha KOHTPOJIbHBIN Ha Bompoc (Tabi. 2.1)
I1CK-1.14
I1K-11, JlocTaTouHblil | «Y NOBIETBOPUTEILHOY, €CJIM KOMIIETCHIIMY YCBOEHBI HAa JOCTATOUHOM YPOBHE
[K-12,
TIK-16, Henocratounblii | « HeyTOBIETBOPUTEILHO», €Cld  XOTA Obl OJHA KOMIIETEHIMs YCBOEHA Ha
TICK-1.5, HEJIOCTATOYHOM YPOBHE
I[ICK-1.14 (utor
10 PK3aMEHY)

6. YYAEBHO-METOAUYECKOE OBECIHHEYEHUE UCHUIIJINHBI
6.1 YueOHasi iuTepaTypa, ne4aTHbie M JIeKTPOHHbIE U31aHNus 0U0AMoTe4YHOro GoHaa

bubnnoreunsrit (1)OHJI YKOMINJICKTOBAH MEYaTHBIMU U 3JICKTPOHHBIMU U3JaHHUAMUA U3 pacu€Ta HC
MCHCC 0,25 IK3EMINIAIPA KAXKI0TO U3 I/I3,Z[8.HI/II71, YKa3aHHBIX HUKC Ha KAXKIO0T'O 06yt1a101ueroc;1 n3
qucia Jul, OTHOBPEMCHHO OCBaMBAIOMIUX TAHHYIO JUCHUILIIIUHY.

Taoauna 9 — Cnucok yyeOHOI JIUTepaTyphl, NEYATHBIX U 3JIEKTPOHHBIX H3AaHMIT

Ne Bbubnuorpaduueckoe onucanue (aBTop, 3ariaaBue, BUJ U3IaHKs, MECTO, U3/IaTEIbCTBO, KomnuyectBo
/1 TOJ U3/IaHMSI, KOJIUYECTBO CTPAHHUIL) 9K3EMILISIPOB B
OoubInoTEKE

1. OcHOBHasl IUTEpaTypa

1. | Murenkos @.M. I'maBHbie upKyIsnuoHHBIe Hacockl ADC / @ .M. Mutenkos, O.I". HoBuHCckHH,

B.M. Bynos; ITox pen.®.M.MutenkoBa. - 2-¢ u3/1.,iepepad.u nom. - M. : JHeproaToMu3aar, 26
1990. - 376 c.
2. | bynos B.M. Cynossie Hacocs! : CripaBounuk / B.M. Bynos. - JI.: Cynoctpoenue, 1988. - 432 c. 51
3. | AppuxantoB IM.M. CynoBele aroMHBIE IapONpPOM3BOAUTENbHBIE YCTAaHOBKH (OCHOBEI
mpoektupoBanus) / WM. AdpuxanroB, ®.M. Murenkos; Ilog pen.H.M.Cumesa. - JL.: 15

Cynoctpoenmue, 1965. - 376 c.

2. JlonoHATEIbHAS TUTEpATypa

4. | C.M. JImutpues. Kpatkuii kypc Teruiomaccooomena: yaeb. mocodue / C.M. [Imutpues,A.E.
Xpoboctos; HI'TY .— 2-¢ 3., ucnp. — H. Horopox, 2012.—144 ¢ 125
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Ne bubmnorpadudeckoe onucanue (aBTop, 3arjiaBue, BUI H3TaHUS, MECTO, H3IaTEILCTBO, KomnuecTBo
/11 TOJl M3IaHHsI, KOJUYECTBO CTPAHHII) 9K3EMILISIPOB B
OnbInoTEKE

5. | CpaBOYHUK IO TETIIIOTUAPABIMYECKAM pacdETaM B sIICPHON SIHEPTETHKE.
Towm 1. Temmoruaponuaamudeckue pacaérsr Y - I1.JI. Kupummos, B.IT. Booxos, A.B. Xykos, 12
10.C. FOpses. - 2010. - 771 c. : wi. - bubnworp. B KoHIIE pa3.

6. | llBetkop ®.®D. 3agayHuK MO TEITIOMACCOOOMEHY : yueOHOe nocooue / @.d. [{seTkoB, P.B.

Kepumos, B.U. Bennuko. — 2-e u3n., ucnpas. u gon. — M.: Uznarensckuit nom MOU, 2008. — 10
196 c., ui.
7. | Jsmxos B.U. TeopeTndecKie 0CHOBHI TEIIOTEXHUKH: Yuel. mocobue. / B.W. JIsmkoB. 2-e u3s., 8

ctep. M.: M3x-Bo Mamunoctpoenue-1, 2005. 260 c.

6.2. MeToanuyecKkue YKa3aHusi, PEKOMCEHAAIIUM MU JIpyrue€ mMarepuajibl K 3aHATHAM

B momomp ydacTHHKamM o0Opa3oBaTeNpHOTO Tpolecca (mpenojaBarensiM U cryaeHTam) B HI'TY

pa3paboTaHbl clieyore yueOHO-METOJUUECKIE TOKYMEHTHI:

1) EI'. Wsamkun, Xykoa JLII. Opranusanus ayauTopHOil paboThl B 00pa3oBaTEIbHBIX
opraHmzanusax Beicuiero obpaszoBanusi: Yuebnoe mnocobue / E.I'. MBamkun, JLII. XKykosa; HI'TY. —
Hwxuunit  Hosropox, 2014. — 80 c. (B pyOpuke «Meronudyeckue MaTepHaibl MO 00ECHEUECHUIO
obpazoBarensHoro npormecca HI'TY» Ha caiiTe yueOHO-METOAMYECKOTO YIIPABICHUS);

2) Epmakosa T.U., UBamkun E.I'. [IpoBeienue 3aHsITHI ¢ IPUMEHEHHEM WHTEPAKTUBHBIX (OPM U
MeTo/10B o0yueHus: Yuebnoe nocodue / T.U. Epmakosa, E.I'. UBamkun; HI'TY. — Huxuuit Hosropon,
2013. — 158 c. (B pyOpuke «MeTtoaudeckue MaTepralibl MO0 00ECIEYeHUI0 00pa30BaTeIBLHOrO MpoIecca
HI'TY» Ha cailite yueOHO-METOAMYECKOTO YIIPABICHHUS);

3) Kykosa JLII. Meroanyeckre pEeKOMEHIAIMKA [0 OPraHU3allMK AayJAUTOPHOW paboThl /
Yreepxkaenst YMC HI'TY 22.04.2013. - Huwxuuit HoBropon, 2013. — 63 c. (B pyOpuke «Metoandeckue
MaTepuaibl 1o oOecrmeyeHnio oOpasoBarenbHOro mporecca HITY» Ha crpanmme «Y4eOHO-
MeToaudeckoe yrnpasiaeHuey caiita HI'TY);

4) EpmakoBa T.M. Meroanveckue peKOMEHAAUMK 1O OpraHM3ald ¢ IUIAHKPOBAHHIO
CaMOCTOSITENTLHOM paboThl CTyAeHTOB Mo aucuuiuinHe / YTBepxkaensl YMC HITY 22.04.2013. -
Hwxuanit Hosropon, 2013. — 35 c. (B pyOpuke «Meronuyeckue MaTepuaibl MO OOECHEUYEHHUIO
oOpazoBarenbHoro nporecca HI'TY» Ha crpanuiie «YueOHO-MeToanueckoe ympasieHue» caiira HI'TY).

VYKkazaHHble MaTepHalibl pa3MelleHbl B 3JIEKTPOHHOM BHJIE Ha caiiTe y4eOHO-MEeTOJMYECKOro
yhnpaBieHus B pyopuke «MeTonuyeckue marepuaibl M0 OOecrneueHuIo 00pa3oBaTEIbHOrO Ipoliecca
HI'TVY».

7. AHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

JlucuMiuiiHa, OTHOCUTCS K TIpylIe JUCHUIUIMH, B paMKaX KOTOPBIX MPEAIOoIaraercs
HUCIIOJIBb30BAaHUEC I/IH(i)OpMaHI/IOHHBIX TEXHOJOTHI KaK BCIIOMOTaTeIILHOTO HHCTPYMCHTA IJIA BBIIIOJTHCHUA
CIIENYIOIINX 3a1au:

— opopMIIeHHE PE3YJIHTATOB BBHIMTOTHEHUS 33/IaHUN Ha JJa0OpPaTOPHBIX paboTax;

— IEMOHCTpALUs AUJAKTUYECKUX MATEPUAIIOB C UCIIOJIB30BAHUEM MYJIbTUMEAUNHBIX TEXHOJIOTHH;

— UCTIOJIb30BaHME JIEKTPOHHOM 00pa30BaTeNIbHOM Cpe/ibl YHUBEPCUTETA;

— OpraHu3anus BSaHMOHeﬁCTBHH (¢ 06y'-IaIOHH/IMI/IC$I MoCpEeaACTBOM BHGKTpOHHOfI IIOYTHI.

7.1. IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTu «HMHTEepHETY,
HEe00X0AUMBIX st O0CBOEHUS AMCUMILTHHBI

Caiit HayuHO-TexHUYecKoi Oubmmoreku (HTH):

- mmaBHas crpanuna HTB:  https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-
tehnicheskaya-biblioteka/resursy;

- anektponHas oudaunorexka HI'TY: https://library.nntu.ru/megapro/web;

- OuOJIMOTEeKA AMEKTPOHHBIX YUeOHUKOB: hitp./fdp. nntu.ru/knusicnas-nonxa/.

Ha crpanune «Pecypce» caiitta HTB 1o cooTBeTCTBYHOIIMM BKJIaJKaM BO3MOXEH IOCTYH K
HEO0OXOIMMBIM pecypcaM Ha CIEIYIOIIUX CTPAHUIAX:

- «DQNeKTpoHHas OMOIMOoTEKay MO BKIAAKe «IeKTpoHHBIA KaTaor HI'TY»;
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- «KHmxHas moakay mo BkIaake «bubiaroreka AMeKTPOHHBIX YIeOHUKOBY;

- «DNeKTpoHHO-O0nbMMoTeuHas cucrema «Jlaab» mo Briaake «9bC «Jlanby;

- «(OBC «KOHCVYJIbTAHT CTYJAEHTA - CtyaeHnueckast 3JIeKTpOHHasi OMOIMOTEKa» 10 BKIIAJIKE
«9OBC «KoHCYNbTaHT CTyACHTAY;

- (FOPAMT — o6pa3zosarensras miardopmay 110 Bknagke «IBC «FOpaiiTy.

Kpome Toro, co crpanunsl «Pecypcb» caiita HTB Bo3moxkeH moctynm kK WHGOPMAIMOHHO-
aAaHATUTUYCCKUM TUIaThopMaM ¢ uWHGOpManueld O BEAYIIMX MEXKIYHAPOJHBIX HAYYHBIX MYOIMKAIHSIX
Web of Science u Scopus, a Ttakxe K pedepaTHBHBIM >KypHajgaM, BbIOpaHHBIM K3 0a3 JaHHBIX
Bcepoccuiickoro HWHCTHTYyTa HAaydYHOM W TexHHWYeckod wuHpopmaruu Poccuiickoli akajgeMuu Hayk
(BUHUTU PAH) u BemmuceiBacmbiM HTh.

C xomnbloTepoB crneuuanuzupoBaHHbix ayautopuiit HTB (ayn. 2201, 2210, 6162) Bo3moxeH
JOCTYI K BHEIIHUM PeCypcam:

- mpodeccuoHaIbHBIM crpaBouHbIM cucteMaMm «Kogekcy, «lapant», «Koncynprantllmrocy,
«Texakcnepry;

- ®enepanbHoMy nHpopMannoHHoMy Gonay crangaptoB OI'VII «CranmapTunpopm».

C xommbrotepoB cetn HI'TY Bo3mokeH gocTynm k 0a3aM JaHHBIX, KypHaJIaM MU KOJUICKIUSM
ANIEKTPOHHBIX KHUT TaKUX 3aPYOEIKHBIX U3ATCIIECTB, KaK:

- taropma HOMKOH, Britouaromas 10 u3aarenbers;

- Elsevier (xypuansr Freedom Collection);

- Springer Nature (3KypHaJIbl ¥ KOJUIEKIIH 3JICKTPOHHBIX KHUT);

- Wiley (moHOTEKCTOBAsI KOJUICKIIUS KYPHAIIOB);

- Questel (6a3a gannbix marentHoro moucka Orbit Intelligence Premium).

B cBoO60HOM f0CTYyIIE HAXOAATCS:

- Hay4Has iekTpoHHas oudaoreka ELIBRARY .RU: https://www.elibrary.ru/defaultx.asp;

- Hay4Has dJIeKTpoHHas oudanoreka «Kubep Jlenunkay: https://cyberleninka.ru/journal;

- QJIIGKTPOHHO-OMOIMOTEeYHAs cucTeMa u3atenbeTBa «Haykay: https://www.libnauka.ru/

- mH(pOpMaIMOHHAsT CHUCTEMa JIOCTyMma K KaTajoraM OuOmmorek cdepbl oOpa3oBaHMs U HayKd
OKBCOH: http://www.vlibrary.ru/.

7.2. IllepeyeHb NPOrpaMMHOro obecnevyeHus

IIpu  ocymecTBaeHMH  00pa30BaTeIBLHOTO  MpoIllecca  CTyAGHTaMH W mpodeccopcko-
MPENOIaBaTeIbCKUM COCTABOM HCIIOJIB3YETCSl MpOTrpaMMHOE OOecleueHne, ykazaHHoe B TaOiuie 12
paznena 9 nacrosimeit PI1/I.

8. OBPA3OBATEJIBHBIE PECYPCBI AJI5s1 THBAJIMAOB U JIUIL C OB3

B tabnune 10 ykazan nepederb o0pa3oBaTeNbHBIX PECYpPCOB, HMEIOMIMX (POPMBI, aJanTHPOBAHHBIC
K OTPaHUYECHHSM WX 3J0POBbS, a TaKKE CBEJACHUS O HAIMYUM CICIHAIBHBIX TEXHHUUYECKHX CPEICTB
oOyueHHUsl KOJIJIEKTUBHOTO W MHAMBHIYAILHOTO MONb30BaHus. MH(popMalius pa3menieHa B Mmojapasfere
«doctymuas cpema» cnernumanusupoBaHHoro pasaena caita HI'TY «Csemenusi 06 obOpazoBaTenbHOU
opranusarm»:_https://www.nntu.ru/sveden/accenv/.

Ta6auna 10 - O0pa3oBaTesbHbIe pecypchl 1Jisi HHBAIUA0B 1 ui ¢ OB3

Ne ITepedens 006pa3oBaTENBLHBIX PECYPCOB, CBeneHus 0 HAJTMYWHU CTISTIHATLHBIX
n/n TIPUCTIOCOOJIEHHBIX JUISl KCIIOIb30BaHUS TEXHUYECKUX CPEJICTB 00yUEHUs
uHBanuaamMu u aunamu ¢ OB3 KOJIJIEKTUBHOTO U MHJUBUAYAIILHOTO
M10JIb30BAHUS

1. | OBC «KoHCYNbTaHT CTyIEHTa» O3By4Ka KHUT ¥ yBeIH4YeHHE mpudTa

2. | OBC «Jlanb» CrnennaiibHoe MOOWIIBHOE TIPHIOKEHHE - CHHTE3aTop
peun, KOTOPbI BOCHPOM3BOAUT TEKCThl KHUT U MEHIO
HaBHI ALK

3. | 9BC «HOpaiit» Bepcus s cnaboBuIsmmx
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9. MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHME,  HEOBXOJIUMOE  JJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JTUCHUIIJIMHE

VYuebHblll mpouecc MO JaHHOMW JUCHMIUIMHE OO0ECHedYeH COBPEMEHHBIM ayIUTOPHBIM U
nabopatopubiM ¢oHIOM. B mpomecce mnpoBeneHHSs ayAMTOPHBIX W CAMOCTOSITEIBHBIX —3aHATHH
IIPENoaBaTelM U CTYJEHThl MMEIOT BO3MOXHOCTh JOCTyNa K HH(OPMAIMOHHO-KOMMYHHKAIIMOHHON
cetu «MHTEepHET», Kak Ha Tepputopun HI'TY, Tak u BHe ee.

s ocyuiecTBiaeHHs o0pa3oBaTeNbHOrO Ipolecca Mo AucuuiuiiHe «Hacockl U kommpeccopbi»
MOTYyT OBITh HCIIOJNB30BaHBl MaTepHAJIbHO-TEXHHUYECKass 0a3za M NIpOrpaMMHOE OOecledYeHue,
npeacTaBiaeHHbIC TabmuIe 11.

Ta6auma 11 - OcHamleHHOCTH ayIMTOPHIl W NOMeEIeHUH [JsI CaMOCTOATEJbHOl pPadoThl CTYAEeHTOB IO
JUCHMILIHHE

Ne Howmepa 1 HaumeHOBaHUS OCHAIIICHHOCTh ayJAUTOPUI U [lepeueHb THUIIEH3UOHHOTO
n/m AyJTUTOPUI U IOMEIICHUH TS MOMEIICHUH [T CAMOCTOSATEIIEHON MPOTPAMMHOTO 00ECIICUCHUS.
CaMOCTOSTEIILHOW PabOTHI paboTh PexBHU3UTHI NOATBEPAKAAIOLIETO
JOKYMEHTa
1. |5115, 5201, 5209, 5210, 5220, 5225, | MynsTiMeauiHOE 00opy0BaHHUE -
5232, 5236 (HOYTOYK, IPOCKTOP, SKpaH)
YueOHbIe ayIUTOPUHU Ui

MMPpOBCACHUA J'IeKI.[PIﬁ, CCMHHAPOB,
MMPAKTUICCKUX SaHﬂTHﬁ, TpyNIoBbIX
U HWHAWBUAYAJIBbHBIX KOHcyHLTaHHﬁ,

TEKYIIEro KOHTPOJIS u
MPOMEKYTOYHOM aTTeCcTaluu

2. |5214 [I5BM - 14 wr. (mpoueccop Inter®|, ¢ windows 7 IpodeccHonabHas
HudpopmannoHHO -|Core™ 2 CPU 6320 @ 1.86 GHz 1.87 Service Pack 1. Microsoft 2009
obpasoBatenbhbiit  uentp  ans|GHz, O3V 2 I'B) ¢ 10CTYNOM K CeTH |pommwcin MSDN  AA Develope;
MPOBEACHUS NMpaKTUYeCKUX 3aHATHH, | «HTepHeT» 1 OBC HI'TY Original Membership, 1D: 700493608
KOJUIOKBUYMa W CaMOCTOSTENIbHOM Geccpounas.
paborer e Microsoft Visual Studio 2010,

mognucka MSDN  AA  Developer
Original Membership, ID: 700493608,
OeccpoyHasi.

e OpenOffice.org 2.3.0 Professional,
Sun  Microsystems Inc. 2000-2007,
cBoboaHoe I10.

e Adobe Acrobat Reader DC, Bepcus
2015.010.20060,
https://get.adobe.com/reader,
6ecmarHoe I10.

e Google Chrome, Bepcust
49.0.2623.87, 6ecrumatHoe I10.

e T-FLEX Parametric CAD y4eOHas
Bepcus, Oecmataoe [10.

e MATLAB, BepcHs R2008a,
6ecrmarHoe I10.

10. METOJIMYECKME PEKOMEHJAIIMM OBYYAIOUIUMCSI IO OCBOEHHUIO
JUCLUIINHBI

10.1. O6mue MeToaMYeCKHE PEKOMEHAAIUH 1JIsl 00y4aI0IMXCS 110 OCBOCHHIO M CIHIIJIMHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHH
JlucuuniauHa peaau3yercs IOCPEICTBOM IMPOBEACHUS KOHTAKTHON pPalboThl ¢ OOydYarouuMUCs
(BKIJIIOUAs MMPOBEACHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSATEILHOM pabOThl 00yJaromuXcs 1
MPOMEKYTOYHOM aTTECTALIUH.
KonraktHass pabora MoOXeT OBITh ayIUTOPHOH, BHEAYAMTOPHOW, a TakKe TIPOBOAUTHCS B
AJIEKTPOHHOU HWH(OpPMAIMOHHO-00pa3oBaTenbHOM cpeae yHuBepcutera (manee - DHMOC). B cmydae
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MIPOBE/ICHUSI YacTU KOHTAKkTHOM paboTel mo auciumuimHe B DMOC (B COOTBETCTBUM C pPacHUCAHUEM
Y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padboThl B DMOC sKBUBaTICHTHA ayIUTOPHOU padoTe.

OCHOBHBIMH 3JIEMEHTaMH CTPYKTYPBI ayAUTOPHOU PaOOTHI MO JUCHUIUINHE SIBIISIOTCS:

— BHJIbl yJTUTOPHOI paboThI;

— (opmbl aynuTOpHO# paboThI, BKIItOYArOmKe GOPMBI €€ BBIOTHEHHS, (JOPMBI MPEICTABICHUS €€
pe3yiabTaToB U GOopMbl KOHTpOs ypoBHs ocBoeHusi kommerenumi I1K-11, TTIK-12, TIK-16, TICK-1.5,
[1CK-1.14.

OCHOBHBIMH BHJIaMU ayIUTOPHON pabOThI CTYI€HTOB IO JAHHOM JUCLUIUIMHE SIBJISIOTCS:

— paboTa Ha JIEKIUsX;

— mabopaTopHbIe pabOTHI.

®opmamu BBIIIOJIHEHUS BUJOB ayIUTOPHOIN paOOTHI ABIISIOTCS:

— JICKLUH;

— 1abopaTopHbIe padoTHI (paboTa B MAIIbIX TPYIIAX);

- KOHCYJIbTallUH.

PesynbTarhl ayniuTOpHON pabOTHI MPEACTABISIIOTCA B CIICAYIOIIMX OCHOBHBIX (OpMax:

— KOHCIEKTHI;

— pabouue Matepuasl;

— JIOKJIaJIbl HA CEMHHApPaX, TE3UChI BHICTYIIICHHUH.

Vposens paszButus komnereHiui I[IK-11, TIK-12, TIK-16, TICK-1.5, TICK-1.14B pesynbTaTe
BBINOJIHEHUS ONPEETICHHBIX BUI0B paOOThl OLIEHUBAETCS:

- Ha KOHTPOJIbHOM OIIpOCE 0 MIPOWIEHHOMY MaTepHally (3HaTh);

- [IPY 3alIKUTe JJAOOPATOPHBIX pabOT U MOITYYEHHBIX pe3yabTaTrax (YyMeTb, BIaJETh);

OyHKIIMOHAIBHBIE CBOHCTBAa (OPM ayAMTOPHOU pabOTHI OMpeAeIeHbl CBOWCTBAMH MPUMEHSIEMBIX
TEXHOJIOTUH, 00eCIeunBalOIINX U3YYEHUE U OCBOCHHE 00beMa COACP)KAaHUs JAUCHUILIUHBI, OTHECEHHOTIO
K OIIPEJICIICHHOH (opme.

[IpenoraBaHye JUCUUIUIMHBI BEAETCS C IPUMEHEHHEM CIIEAYIOLIMX 00pa30oBaTeIbHbIX TEXHOIOTHIA:

- Ha JIGKIIMOHHBIX 3aHATHUAX - IPOOJIEMHBIE JIEKIINH;

- Ha 1JabOpaTOpHBIX paboTax — 3KCIEPUMEHTHI, THAIOTH, pad0Ta B MaJIbIX IPYMIAX;

[To utoram Tekymie ycrneBaeMOCTH CTYJEHTY MOXET ObIThb BBICTABJIEHA OLEHKA 3a SK3aMeH IO
IIPOMEXYTOUYHOM aTTeCTallMi B COOTBETCTBUH C pasnenoM 5.2 Hacrosmen PI1/I.

10.2. MeToauuecKkue YKazaHnusl 1Jist 3aHATHI JJEeKIIMOHHOT0 THIIA

JIeKUMOHHBIN KypC TMpPEANoiaraeT CHUCTEMaTU3MPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTU4YeCKOro IjaHa. B Xoje NEeKIMOHHBIX 3aHATHH pacKpbIBAlOTCS 0a30Bble BOIPOCH B PaMKax
Kakoi Tembl quctumuinHel (Tabnuna 4). O603HayaroTCsl KIIOUEBBIE aCHEKThl TEM, a TaKkKe JesaloTcs
aKIEHTbl Ha HauOoJiee CIOXKHbBIE U BaXKHbIE IMOJIOKEHHsI M3ydaeMoro MaTepuana. MaTepualbl JeKIHH
SBJIAIOTCSL OMOPHOM OCHOBOW JJii TIOATOTOBKM OOy4aromMXcs K MPAKTUYECKUM 3aHATHSAM /
nma00paTOpHBIM paboTaM M BBIMOJIHEHUS 3a/laHUIl caMOCTOATEIBHON PabOThl, a TaKKe K MEPONPHUATHIM
TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KYTOqHOﬁ aTTecTalluy 110 JUCIUITIINHE.

B xo/11€ NTeKIMOHHBIX 3aHATUMI PCKOMEHAYCTCA BECTU KOHCIICKTHUPOBAHUC y‘-IC6HOI‘O Marcpurajia.

10.3. MeToanueckne yKa3aHus 10 0CBOCHUIO JHCIUILIMHBI HA J1a00paTOPHBIX padoTax

[TonroToBKy K Kax/10i# 1abopaTopHOil paboTe CTYACHT JOJDKEH HadaTh C O3HAKOMJICHHUS C TJIAHOM
3aHSTHSI, KOTOPBIM OTpa)kaeT cojepkaHue NpeuIokKeHHONM Tembl. Kaxnaas BwimonHeHHas paboTa ¢
0(hOpMIIEHHBIM OTYETOM U MOJUIEKHT 3aIIUTE Y MPEenoaBaTersl.

[Ipu oneHuBaHUM J1abOPATOPHBIX pabOT YUUTHIBAETCS CIEAYIOIIEE:

- KQYeCTBO BBIMIOJHEHUS SKCIIEPUMEHTATBHO-TIPAKTHUECKON YacTH paboThl M CTEMEHb COOTBETCTBUS
pe3yabTaTOB pabOTHI 3aIaHHBIM TPEOOBAHUSM;

- KayecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQUECTBO YCTHBIX OTBETOB HA KOHTPOJIbHBIE BONPOCHI IIPH 3aLUTE PAOOTHI.
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10.4. MeToanueckne yKa3aHus 10 CaMOCTOSITeIbHOM padoTre o0y4aromuxcs

CamocrodarenbHas pabota o0ecrieurBaeT MOATOTOBKY OOYUaIOIIErocss K ayAUTOPHBIM 3aHATHSIM H
MEpOIPUATHSIM TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOH aTTeCTalud MO H3Y4aeMOH JWCIMIUIMHE.
Pe3ynbTaThl 3TOM MOATOTOBKH MPOSBIAIOTCS B aKTUBHOCTH OOYYaroIIErocsl Ha 3aHATUSX M B KauecTBE
BBIITOJTHEHHBIX NPAKTHYECKUX 33JJaHUI U APYTUX (OPM TEKYIIEro KOHTPOJISL.

[Ipy BBIIONIHEHUW 3aJaHUN JJII CAMOCTOSITENILHOM paboThl PEKOMEHIyeTcs MpopaboTka
MaTepUaJIoB JEKIUH M0 KaXI0W MPONHAECHHON TeMe, a TaKKe M3YUYCHHE PEKOMEHIyeMOHW JUTEpaTyphl,
npenacraBieHHOM B Paznene 6.

B mpornecce camocTosiTenpHOM pabOThl IPU M3YYSHUU TUCLHUILIMHBI CTYIEHTBI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIEIHATU3NPOBAHHBIX AYIUTOPHIX JUIsI CAMOCTOSITENbHON paboThl (yKa3aHo B Tabiwie
11). B ayauTopusx uMeercst 10CTyI 4epe3 HHPOPMAIIHOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «HTepHEeT»
K DJEKTPOHHOH WH(pOpMaMOHHO-00pa3zoBarenbHoil cpene yHuBepcuteta (DMOC) um 31neKTpoHHOMH
oubmmoreunoi cucreme (OBC), Tie B 3JIEKTPOHHOM BHJIE PACIIOIAraloTCs YICOHBIC U

y4eOHO-METOJMUECKUE MaTepHajbl, KOTOpble MOTYT OBITh HMCHOJB30BAHbBI JJISI CAMOCTOSTEIHLHOU
paboOTHI IPH N3YYCHNUU TUCLIUTUTUHEL.

11. OHEHOYHBIE CPEJACTBA JJis1 KOHTPOJISI OCBOEHUA JUCHUIIIMHbBI
O1eHOUHBIE CPEJCTBA U PETJIAaMEHTHI TEKYIIEr0 W UTOIOBOTO KOHTPOJIS OCBOEHMS TUCLMITIMHBI
IIpUBEIEHBI B paszzaeie 5 Hacrosamen PII/I.
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YTBEPXIAIO
Hupextop UADuTD
A.E. XpoboctoB
« » 20 T.

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

b1.B.JIB.3.2 «Hacockl 1 KOMIIpeccopbl»
(uHIEKC o yueOHOMY IUIaHy, HANMEHOBAHHUE)

JJIA ITIOATOTOBKH I/IH}KeHCPOB-(bI/ISI/IKOB

Hamnpasiienue moaroToBKu/CrennaibHOCTh: 14.05.01 "SnepHble peakToOpbl U MaTepuaibl”
(KOJ1 ¥ HAMMEHOBAHKE HAIIPABJICHHs! [IOrOTOBKH/CIICLIMAILHOCTH)
HanpasieHHOCTh/crieiiaan3ariys: "SInepHble peakTophl"
(HauMeHoBaHUe NPOQUIIsL, IPOrPAMMBI MarUCTPATYPhI, HANIPABJICHHOCTH/CIICL{MATN3ALH)
®dopma 00yueHus: O4Has
(ouHas1, O4UHO-3a04YHAs1, 320YHAs)
['on Havasa moAroTOBKH: 2018
Kypc: 3
Cemectp: 6

B pabouyro nporpamMmmy BHOCSTCS CIIETyIOLINE H3MEHEHHUS:
1) B pabouyro nporpamMmy H3MEHEHHUs He BHocsATcs. [Iporpamma akrtyanusupoBana it 2018 ropa
HayaJia oJroToBKY;

2)

Pazpaborunk PIIJI, nouent kadeaps

«InepHble PeakTophl ¥ DHEPreTUYECKUE YCTAHOBKUY, K.T.H. B. H. Xoxios
(roxrics)

Pabouast mporpamMma nepecMoTpeHa u o00peHa Ha 3aceJaHuu Kaeapbl
« » 20 T., IPOTOKOJ Ne

3aBenyromuii kabeapoit «Snepuoie

PeakTopbl 1 3HEpreTH4eCKue yCTAHOBKU» B.B. Anapees
(moanuce)

Jucr AKTYAJIM3alUH IPUHAT HA XPAHCHUE:

3aBeayroniuil BeIMycKaromen kadeapon

«ﬂ,Z[CpHBIC PCAKTOPBI U SHEPTCTUICCKUEC YCTAHOBKU» B.B. AHJIpCCB
(moanuce)

« » 20 T.

Meroanueckuii otnen YMY

(moxnuck) (®.1.0.)

« » 20 T.
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PELHEH3USA

Ha pabouyio MporpamMmy JUCHUILTUHBL «Hacockl 1 KOMIIpeccopbl», PeaTu3yeMyro 0 OCHOBHOU
o0Opa3oBaTelbHON
porpaMMe Beiciiero oopazoanus «Hacochl 1 KOMIIpECcopb»

0 HaIpaBJICHUIO noaroToBku/crenuaibHoctu 14.05.01 «SaepHbie peakTopbl U MaTepUalib»
(xBanmuduKanys BHITYCKHHKA «HHXEHEP-(QU3UKY), pa3paboTaHHy0 Kadenpoit «IaepHble peakTopbl U
sHepretuyeckue ycraHoBkn» @I'bOY BO «Hukeropoackuii rocy1apcTBEHHbINA TEXHUYECKUI
YHUBEPCUTET

VYyeOnas nucuuruimHa «Hacocel U KoMIpeccopbl» MpeAcTaBiseT coOOW Kype, B XOJe HM3y4EHHS
KOTOPOTO Y CTYACHTOB (HOPMUPYIOTCS NPOQecCHOoHaTbHBIE, MPOQecCHOHATBHO-CIICIUATN3NPOBAHHBIE
komnerenmu  [1K-11, TIK-12, TIK-16, TICK-1.5, TICK-1.14 npomnucaHHble B Y4YeOHOM IUIaHE TIO
HanpasieHuio noxaroroBku/cnenuansHoctd 14.05.01 «SnepHbie peaktopel m Martepuans». [Ipu sTom
yKa3aHbl TpeOOBaHUs K 3HAHUSAM, YMEHUSM M HaBBbIKaM, IIOJYYEHHBIM B XOJ€ U3yUYCHUS TUCIUIUIMHBI, 110
Kax10# 13 GopMUPYyEeMBIX KOMITETECHITHA.

Ilenn ocBoeHMS AMCHMILIUHBI, COOTHOcATca ¢ obmumu nensmu OII BO mo HampaBieHuro
noarotoBku/crienuanbHocTH 14.05.01 «AnepHbie peakTopbl 1 Marepuaib». B paboueii mporpamme gaHo
OMHCaHUE JIOTUYECKON U COJep>KaTeNIbHO-METOUYEeCKON B3auMocBsi3u ¢ apyrumu yactsmu OII BO
(IMCUMIUTMHAMH ¥ TIPAKTUKAMM ), IPEJCTaBICHBI MEKIMCIUILUIMHAPHBIE CBS3HU C APYTUMH TEOPETUUCCKUMU
U TpaKkTHKO-opueHTupoBaHHbIMH nuciuiuiiHaMu OIT BO, x koropeiM oTHocsatcsa «lIpuHumnuagbHbIe
CXEMbI CYJIOBBIX SIIEPHBIX SHEPIeTHUYECKUX YCTAHOBOK», «TEIJIOBBIE CXEMBI SIIECPHBIX SHEPreTHUECKHUX
ycTaHoOBOK», «TypOomamuuely, «/HXKEHepHbIE pacueThl U MPOEKTUPOBAHUE SAEPHBIX YHEPreTHUECKUX
YCTaHOBOK», «l'eHepauus napa» u jp.

B mpouecce uzydenus yueOHOM auctuminHbel «Hacockl 1 KOMIPECCOphl» CTYACHTHI MPOI0JIKAIOT
ocBaMBaTh YKa3aHHbIe Npo¢ecCHOHaJIbHbIE, MNPO(ECCHOHATBHO-CIIEHUATN3UPOBAHHBIE KOMIIETEHIINH,
(hopMHpOBaHNE KOTOPHIX HAUMHAETCS HA MIPOCKTHOM, a 3aBEpIIAeTCs Ha MPEITUIUIOMHON MTPaKTHKE.

TemaTudeckuil 1iaH u3y4deHUss aucHUIIUHbl «Hacockl u  KoMIpeccopbl», 00pa3oBaTEbHBIC
TEXHOJIOTHH, OLICHOYHBIE CPEACTBA ISl TEKYIIETO KOHTPOJISl YCIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaluu
[0 UTOTaM OCBOEHMS TUCIUIUIMHBI, IEPEYeHb OCHOBHOM U JTOTIOJIHUTEIBHON JIUTEPATyphl, IPOTPAMMHOIO
obecrieueHuss u MHTepHET-pecypchl, a TakXke MaTepuUalbHO-TEXHMUYECKOe OOecleyeHHe CIOCOOCTBYIOT
IJIAHOMEPHOMY M KAayeCTBEHHOMY OCBOEHHMIO BCEX YKa3aHHBIX B IUJIaHE IUAAKTHUECKUX enuHull. K
JOCTOMHCTBaM pabouell mporpaMMbl MOKHO OTHECTH TO, YTO B IUIaH JUCIMIUIAHBI BKIIOUEHBI TEMBI,
PacKpbIBAIOIIME CYIIHOCTh AaKTYaJIbHBIX Ha CErOJHSIIHUN JI€Hb MPOOJEeM aTOMHOIO MAallMHOCTPOEHHS.
Penensupyemas pabouas mnporpamMma AuCHMIUTUHBI «Hacockl M KOMIpeccopbl» TMpelacTaBieHa Ha
oUIMaTBEHOM caiiTe By3a, OTB€YaeT HOPMATUBHBIM TpeOOBaHUSIM (heZiepaIbHOTO U JIOKAIBHOIO YPOBHS U
MOJIHOCTBIO ~ COOTBETCTBYET  KOMIIETEHTHOCTHO-KBATU(UKAIIMOHHOW  XapaKTepUCTUKE  BBIMTYCKHUKA
ykazanHoit OI1 BO.

Penen3zenr,

(moxnuck)

« » 2018 r.

22



