MHUHOBPHAYKHN POCCUH
(denepasibHOEe rocyiapcTBeHHOE OI01KeTHOE 00pa3oBaTe/IbHOE YUpPeKIeHue
BbICILIET0 00pa30BaHuUs

«Hukeropoackuii rocy1apcTBeHHbIH TEXHUYECKUIT YHUBEPCUTET
uMmenu P.E. Anekceea» (HI'TY)

O06pa3oBarenbHO-HAYYHBIH HHCTUTYT SIEPHOM SHEPTeTUKU U TEXHUYECKON (DU3UKU
nMenu akagemuka @.M. Mutenkosa (UADuT®D)

A .
4y serceme somro soumaossorora VTBEPXJIAIO
v HITY um. P.E. Anekceesa I/IH9 T@
Jlitpeicrop WA
Ceprudmrar  4404fce58923b37224c84b574f8246a2 AE. XpO60CTOB
Bnageney, WBawkunH EBrennii leHHagbeBuy
[DeiicteuteneH ¢ 06.03.23 no 29.05.24 «10» HNIOHA 2021 T.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI

Bb1.B.1B.2.1 «[lupkyasitopbl pu3NKO-IHEPreTHYECKUX YCTAHOBOK)

AJIF IOATOTOBKH CIICNHAJINCTOB

Hanpasnenue noarorosku/cnenuanbHocTh. 14.05.01 "l nepHble PEaKTOPEL u
mareprais!”
(KOJI ¥ HAMEHOBAHKE HATIPABJICHHS O[T OTOBKH/CIIEIUAIBHOCTH)
HamnpasnenHocTs/criennanu3arusi: "SInepHbIE PEaKTOpPbl M IHEPreTUYECKUE
YCTaHOBKH"
(HaI/IMCHOBaHHe HpO(iJPIJ'[H, HpOFpaMMBI MaFI/ICTpaTypBI, cneunanmauml)
®dopma 00yuyeHwUs: OuHas
(o4Hast, OYHO-3a049HAsI, 320YHAsT)
I'ox Havama MOATOTOBKH: 2020
Brinmyckatomias kagenapa: APudY
(abbpeBuarypa kadenpbr)
Kadenpa-pazpaboTuuk: APudY
(abbpeBuarypa kadenpsr)
O0BeM TUCHUIUIAHEL: 144/4
(uacos/3.e.)
[IpomexxyTouHas aTTecTarfus: DK3aMeH

(9K3aMeH, 3a4eT ¢ OIIEHKOM, 3a4eT)

Pa3paborunk(u): XoxJyoB B.H., K.T.H.
(®.11.0., yueHas cTerneHb, y4eHOE 3BaHUE)

HIXHUM HOBT'OPO/I, 2021 rox



Penensenr:

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

Pabouas nmporpamma aucuuIUIMHBL «L{UPKYISATOPHI PU3UKO-IHEPTETUIECKUX YCTaHOBOK» pazpaboTaHa
B coOTBeTCTBUU ¢ DeiepanibHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM BBICIIETO
obpazoBanus (PI'OC BO 3++) no Hanpasienuo noarotropku/crenuansuoct 14.05.01 "SAnepubie
peakTopbl 1 Matepuaibl”, yrepxxaeHHoro npukazom MMHOBPHAYKHM POCCHU ot 28.02.2018 Ne
153 Ha ocHOBaHuu yueOHoro 1uiana npunsaroro YMC HI'TY

npoTokos oT «15» 06 2021 1. Ne 7

PaGouas mporpamma ogo0peHa Ha 3aceanuu Kadeapsl pa3padoTurnKa MPOrpaMMbI IIPOTOKOMT OT
10.06.21 Ne 17

3aB. kadenpoii 0.m.H, npogheccop, Andpees B.B.

IIOAITNCH
[IporpamMmMa pekOMEHI0BaHa K YTBEP)KACHUIO YUYCHBIM COBETOM HHCTUTYTA, TJIE€ PEATU3yeTCs TaHHAS
nporpamma
, iporokoit ot 10.06.2021 Ne 3

Pabouas nporpamma 3apeructpupoBana B YMY, peructpaiinonasii Ne

Havanpaux MO

3aBenyronias oraenaom komiuiekroBanus HTh

(noonucw)



COJEPXAHUE

1. HEJIU U 3AJIAYU OCBOEHMUSA JUCHHUIIJIHHBI ............c.oooooiiiii e 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. OTANIBI ®OPMUPOBAHUSA KOMITETEHIIHI..........cocoiiiiiiieiiiiiieeeiiiieeeseiaeeeeeettaeeesstaeeeessnsaeeeseenseeeeeennes 5
3.2. [IEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYYEHMSI IO JUCIHUILIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMHY PE3YJIBTATAMM OCBOEHMSI OlL............cooiiiiiiiiiii ittt 6
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIAHBI .............ccciiiiieie e 8
4.1. PACIPEJEJIEHUE TPYJIOEMKOCTH JUCHHUILIAHBI 11O BUJIAM PABOT IIO CEMECTPAM................. 8
4.2. COIEP)KAHME JUCHUAMIIUHBI, CTPYKTYPUPOBAHHOE ITO TEMAM ....oovviiiiieiiiiiiiiiinieneeeesssissnnneneens 9
5. TEKYILIU KOHTPOJIb YCIEBAEMOCTH U ATTECTALIMSI IO UTOT'AM
OCBOEHMUS JIMCHUIITITHDBIL ..........c.c.ooo ittt snte e snae e nnae e e nnaeeannee s 11
5.1. TUIOBBIE KOHTPOJIBHBIE BOIIPOCHI U 3AJTAHMSI, HEOBXO/JUMBIE 1151 OLIEHKH 3HAHU,
YMEHMM U HABBIKOB WA OIIBITA JESITEJBHOCT M . .....cc.cciiiiitiiiiiiieeeesisiiiirreeeseesssssistbssesssesssssssssssssssas 11
5.2. OINCAHUE IIOKA3ATEJEN 1 KPUTEPHEB KOHTPOJISI YCOEBAEMOCTH, OIIUMCAHUE HIKAJI

(0] 110021707 5 1 5 (PR POP 12
6. YYHYHEBHO-METOJIUWYECKOE OBECIIEYEHHUE JUCHUIIJIUHBI ...................ccooiieiin, 14
6.1. YUEBHAS JUTEPATYPA, IEYATHBIE U 3JIEKTPOHHBIE U3JAHUSI BUBJIMOTEYHOI'O ®OHJA ..... 15
6.2. METOANYECKHE YKA3AHUS, PEKOMEHJALIMH U IPYTHE MATEPUAJIBI K 3AHSATUSM................ 15
7. AH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIAHBI................c.ooooieiieeee e, 15
7.1. IIEPEYEHBb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON CETU « MHTEPHET»,
HEOBXOJUMBIX JJISI OCBOEHUS JACIIHATITIHHDBI ......vvvviiiiiiiiiiiiiieiieeeeeessiiibtreeeseeessssistbaeesssessssssssssenesas 15
7.2. IEPEYEHD IPOTPAMMHOI'O OBECITEUEHMSI ......cccocciiiiiiiiiiiieeeeeessseiibaees e s e s e s s ssasbbbanssssesssssssbasenesas 16
8. OBPA3BOBATEJIBHBIE PECYPCBbI JIsS1 HHBAJIMAOB UJIMIL COB3...............ooo. 16
9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE, HEOBXOJIUMOE J1JIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O MPOLIECCA 11O JUCHUIIJIMHE................ 16
10. METOAUWYECKHUE PEKOMEHJAIIUA OBYUYAIOLIIUMCSI ITO OCBOEHHIO
JIACIHIUTIITITIHDI ..........oooiiiiie ettt s e e st e st e e e s ab e e e st e e e snte e e saeeeaaneeeanneeaneeeanns 17
10.1. OBLUIME METOJUYECKUE PEKOMEHJALINU JUISI OBYYAIOINUXCS II0 OCBOEHUIO JUCILUTIJINHEI,

1005 N T0) Y NN SNy S 1 h a5 (0 ) (0) 1 1 (T 17
10.2. METOMYECKUE YKA3ZAHUS JUIS 3AHSITUN JIEKIIAOHHOTO THITA ..vvvvviiieeessieirtreeieeeeesssssssssessseesssins 18
10.3. METOMYECKUE YKA3AHHS 10 OCBOEHUIO JUCLUTUIMHBI HA JIABOPATOPHBIX PABOTAX ............. 18
10.4. METOMYECKUE YKA3AHUS 1O CAMOCTOSITEJIbHOU PABOTE OBYUAROILMXCS vevvveeeeiieirrvvienieeeennns 18
11. OHEHOYHBIE CPEJICTBA JJIsI KOHTPOJISA OCBOEHUA JUCIIUAIIJIUHBLI ............... 19
JIMCT AKTYAJIMBALIMI .......oooeiiiee ettt ettt et e e e e atee e e e et ae e e e s abe e e e e e ntee e e e snnaeeas 20
PELIEHSBHISL ...ttt ettt e e e ettt e e e e at e e e e e e bt e e e e e eabteeeesasbeeeeeesnbeaeesesteneeeansannas 21



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

. NpHOOpETEHUE CTYACHTAMH 3HAHHS OCHOB MPO(ECCHOHATBHBIX 33a1a4 B OOJIACTH YCTPOMCTBA
nUpKyisTopoB @DV, a TakKe MPUHITUIIAX UX PAOOTHI.

1.2. 3agaum OCBOEHUSA TUCLIATUINHEL:

o chopMupoBaTh o0IIee MPEICTABICHHE O KOHCTPYKIIMUA M OCOOEHHOCTAX MUPKYIATOpoB DOV, 00
HUX OCHOBHBIX IIPpUHOHXIIAX paGOTBI.
o HAYYUTh CTYJICHTA YMEHHUIO HUCIIOJb30BATh TEOPETHUCCKUE MOJOKECHUS, TIPUMEHSITh KOMITBIOTEP C

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

2. MECTO JJUCIUILIAHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT' PAMMBI

VYyeOnas aucuumnuHa (Monynb) b1.B.JIB.2.1  «dupkynstopel  (QHU3UKO-DHEPIETUUECKUX
YCTaHOBOK» BKJIIOYEHA B TEpeYeHb, BAPHUATHUBHOW YacTU AUCHUIUIMH ((HOpMUPYEeMOH y4YacTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHUH) 110 BBIOOPY (3aIpocy CTYIEHTOB), HAIIPABICHHBIN HA yrIIyOJeHHE YPOBHS
OCBOEHUS KoMIieTeHIMi. JlucuumrHa peanusyercs B cooTBeTcTBUH ¢ TpeboBanusimu OI'OC, OIT BO u
VIIL

W3ydyeHue AucCUMIUIMHBI OCYLIECTBIsETCS Ha 3-M Kypce B 6-m cemecTpe. Kpome QUCHUIINMHBL
«{upkynsTOphl (PU3HKO-3HEPreTUYECKHX YCTaHOBOK» B (hopmupoBanuu kommereHuuit I1KC-3, [IKC-4
napajulesIbHO Y4acTBYIOT JUCHMIUIMHBL: «TexHuyeckas TepMoauHaMuKka», «MexaHMKa >KUIKOCTH H
raza», «[IpuHIUIIMANBHBIE CXEMBI CYIOBBIX SJEPHBIX YHEPreTHUYECKUX YCTAaHOBOK», «TE€IIOBBIE CXEMBI
CYIOBBIX SIIEPHBIX DSHEPreTHYEeCKHX YycTaHOBOK», «Hacocsl u kommpeccops», «TypOomaimnHb,
«['enepanus nmapay», «VHXEHEpHbIE PacYETHl U MPOEKTUPOBAHUE SJIEPHBIX IHEPIETUUECKUX YCTAHOBOKY,
«JlomonHUTENbHBIE TJaBbl MO TEIUIOBBIM CXEMaM SJIEPHBIX JHEPreTUYECKHX YCTAaHOBOK», «OCHOBBI
IIPOEKTUPOBAHMS 3alIUTHl SJACPHBIX DJHEPreTUYECKHX YCTAaHOBOK», «JlOMONHUTENbHBIE TIJIaBBlI 11O
reHepaluu napa.

CryneHTbl B TIpoliecce H3Y4YeHUs AUCHUIUIMHBI «L{UpKyasSTOpbl  (U3MKO-3HEPreTHUECKUX
YCTAaHOBOK» IOJIy4alOT HEOOXOJUMbIe HaBBIKHM Ui Pa3paOOTKH M 3KCIUTyaTalldd HACOCHBIX YCTaHOBOK
pa3NUYHBIX THUIIOB, OCBaMBaIOT METOJbI BbIOOpa HACOCHOTO OOOPYOBaHUS, ONpPE/AETIeHUs MoKazaTenei
ero 3 peKTUBHOCTH, METOJIUKH NHKEHEPHBIX PACUETOB U HCIIBITAHHH.

Pe3ynbraTsl 00y4eHus1, MOTy4YeHHbIE IPU OCBOCHUU JUCIUILTUHBI, HEOOXOMMBI ITPH BHITOJTHEHUHN
BBIIYCKHON KBaJTM(UKALIMOHHON PabOTHI.

Jns MHBAIMAOB M JIMI] C OTPAaHMYECHHBIMH BO3MOXHOCTSAMHU 310poBbsi PIIJl paspaGareiBaeTcs
WHIUBUAYAIBHO C  Y4E€TOM OCOOCHHOCTEH  MCHXO(U3WYECKOTO  Pa3BUTHUS, HWHIAWUBUIYAIbHBIX
BO3MOKHOCTEH M COCTOSIHUS 3JI0POBBS TAKHX 00YJarOITUXCsl.

Bce 3TO SIBJISICTCS OCHOBOM s TadbpHeHmen MOJITOTOBKH CTyZIEHTa Kak
BBICOKOKBTH(DHIIMPOBAHHOTO CIEIUAINCTA B 00JACTH SJCPHBIX YHEPTETHUECKUX YCTAHOBOK, CBOOOHO
BJIAJICIOIIET0 COBPEMEHHBIMU METOIAMHU HaYYHBIX HCCJICTOBAaHUM.



3. KOMIIETEHIIUM OBYYAIOLIEI'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE

OCBOEHMSA JUCIIAIIJIMHBI

3.1. Dranbl GopMHUPOBAHUS KOMIIETEHIMH

B pesynbprare ocBoeHUs MUCHUIUIUHBI «LIUpKYyISTOPBI (PU3NKO-DHEPTETHUECKUX YCTAHOBOK» Y
oOyuaromerocss yactuyHo ¢opmupyrorcs kommereHiuu [IKC-3, TIKC-4 mnonHoe ¢opMupoBanue
KOTOPBIX TMOCIEAOBATEIbHO OCYIIECTBISETCS MPU HM3YYCHHHM JIpYyruX JUCLUMIUIMH W B TIpolecce

MPaKTHYECKOM MOATOTOBKH (Tadsmma 1).

Tab6uaunna 1 - @opmuposanne komnerenuuu [NKC-3, ITKC-4

HaunmeHnoBaHue quciuriivH, GOpMHUPYIOLIHX
KOMIIETEHIIMIO COBMECTHO

CemecTpsl OPMUPOBAHUS
KOMITETEHIIMH TUCLIUITIMHAMU ¥ NPAaKTHKaMHU

CEM.

CEM.

3

CEM.

4

CEM.

5

CEM.

6

CEM.

7

CEM.

8

CEM.

9

CEM.

10

CEM.

11
CeM.

ITIKC-3

Texamaeckas TCPMOJANHAMHKa

MexaHuKa XUJIKOCTH U rasa

TemnoBeie CXEMEBI CYHAOBBIX AACPHBIX
OHEPICTUICCKUX YCTAHOBOK

HpI/IHI_II/IHI/IaJ'ILHBIS CXCMbI CYHOBBIX AACPHBIX
OHECPICTUICCKUX YCTAHOBOK

LupkynsiTopsl PU3MKO-IHEPTETUUECKUX YCTAaHOBOK

Hacocb! u komnpeccopsl

TypOomantiHab

IIOHOHHI/ITCHLHLIG TJIaBBI 110 TCIIOBBIM CXEMaM
AACPHBIX SHEPICTUICCKUX YCTAHOBOK

TexHomornueckas IIpaKTUKa

I/IH)KeHepHBIe PacyCThl U NPOCKTUPOBAHUC
AACPHBIX SHEPICTUICCKUX YCTAHOBOK

IIpenaunioMHas npakTUKa

[HoaroroBka k npouenype 3amuThl 1 3amura BKP

[IKC-4

upkynsTopsl PU3NKO-IHEPTETUIECKUX YCTAHOBOK

Hacocs! u xoMmpeccopsl

TypOomaiiuHbt

I'enepanus napa

HOHOJ’[HI/ITCHBHBIG TJIaBBI I10 TCIIOBBIM CXEMaM
AACPHBIX OHCPTECTUYCCKUX YCTAHOBOK

OCHOBBI MMPOCKTUPOBAHUA 3alIATHI AACPHBIX
OHEPIrCTUYCCKUX YCTAHOBOK

Z[OHOJ'IHI/ITCJ'H:HLIC rJIaBbl IO T€HEPAMU ITapa
AACPHBIX SHEPICTUICCKUX YCTAHOBOK

HPGHHI/IHHOMHaH MMpaKTUKa

[MoaroroBka k npouenype 3amuThl 1 3amura BKP




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

[Ipodeccuonansusie komnerennuu [IKC-3, IIKC-4 ¢popmupyrores ¢ npuoOpeTeHneM 3HaHUH, YMEHH U HaBBIKOB, C(OPMYIMPOBAHHBIX B IECKPUIITOPAX
JOCTH)KEHUS 3TUX KOMIIETEHLIUH U C KOTOPBIMU OOYUarOIIMHCSA TOTOB BBIIOJIHATh KOHKPETHBIE NCHCTBUSA, IPOIIMCAHHbBIE B MHIUKATOPAX TOCTHXKEHUS TEX K€
KOMITETeHIIMH (Tabnuia 2).

Taﬁ.lmua 2- Hepeqeﬂb IJIAHUPYEMBIX pE€3YyJbTATOB Oﬁy‘IEHl/Iﬂ M0 TMCUMIIINHE, COOTHECCHHBIX C IVIAHUPYEMBIMHU pe3yJdbTaTaMu 0CBOCHUA

KO)I 1 HAMMCHOBAHUC
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC
HHANKATOPpa JOCTHKEHUA KOMIIETCHIINHA

[Inanupyemsble pe3yabTaThl 00yYEHHUS 110 AUCIMIUINHE

OreHOUHBIE CpECTBA

3HaTh YmeTsb Brnanets Texywero | Tlpomexyrotmoi
KOHTPOJIS aTTecTalu
MKC-3 - HIIKC-3.1 - - 0 KOHCTPYKIHUSX | pa3OmparsCs B - HaBBIKaMH mpoBeeHns | [1manbn [epeuens
CriocobeH  WCIONB30BaTh | [IPOBOMUT CaMOCTOSATENIbHOC KOMOMHUPOBAHKE | M CXeMaX KOHCTPYKIIUSIX TEOPETHYECKOTO JIeKLUiA C | KOHTPOJIBHBIX
(yHIaMeHTaNbHbBIE 3aKOHbI| Y CHHTE3 UICH, IPUMEHSET TBOPUECKOe BKJTIOUCHHS COBPEMEHHBIX 9KCIEPUMEHTAIBHOTO nge‘lHﬂMH BOIPOCOB
B 06IaCTH (usnKy| CAMOBBIPAKEHHE TIPH MOJETHPOBAHIH OCHOBHBIX U HUPKYJIATOPOB; uccye10BaHus pabodnx go;y)gé[s:MHX
ATOMHOTO SIPAa M YacTHLl, | TPOLECCOB B (M3MKO-dHEPTETHYECKUX BCIIOMOTaTEJbHBIX | - 000CHOBAaHHO LUPKYJISITOPOB,; (oué)HKa o
SIEPHBIX peakTopos, | YCTAHOBKAX. cucteM B DIV BBIOUPATH HY)KHOE - HaBbIKaMH pPaboTHI IO | kpurepuio | u
TePMOMHAMHKH, HIIKC-3.2 - - 0 IIporeccax, obopynoBaumue; TIPOBEJICHNIO HCIBITAHNUH | 2)
THAPOHHAMHKH 4| AcTonb3yeT GpyHiaMeHTaIbHBIC 3aKOHBI B MPOTEKAMOIIHNX B - IPUMEHSTH (PU3HUKO- HPKYIATOPOB; 1o
TeroMacconepeHoca B obnacty pU3MKK ATOMHOTO S/Ipa U YaCTHII, UPKYJISITOPAX; MaTeMaTHYeCKHe BLITIONHEHHIO KOMIIIEKCa
obbeMe socTatourom st | *ACPHEIX PEaKIOPOB, TEPMOMHAMHUKH, - MOLIHOCTD METO/IBI TIPH pacueToB -
CAMOCTOSTEBHONO THPOIMHAMHKH M TEIIOMACCONEepPEeHOCa. KI1J] HacocHO# MO/JICTTUPOBAHUH 337124 KOHCTPYHPOBAHHIO
KOMGHHHPOBAHMS u YCTaHOBKH, BBIBOJ] | 9KCILTyaTal[UH LMPKYJIATOPOB.
N ypaBHEHHUS LUPKYJISITOPOB.
CHHTE3a UJeH, TBOPUECKOTO Diinepa.
CaMOBBIPKCHUS
MKC-4 - HUIIKC-4.1 - 0 mporeccax, pa3oupartbcs B HaBBIKAMU pabOTHI 110 Inansr IMepeyens
CrniocobeH npuMeHsTh | [IpOBOJUT HayuHbIE HCCIIEIOBAHUS B 00NACTH | MPOTEKAKOIIHMX B KOHCTPYKIIUSX IIPOBEJIEHHIO MCTIBITAHMIA | JICKIIHIT C | KOHTPOJIBHBIX
SKCIIEPHUMEHTAIBHEIE, (hU3HKH peakTOPOB, PEaKTOPHOTO MUPKYIIATOPaxX; O | COBPEMEHHBIX OUPKYJIATOPOB; IO ngeqHﬂMH BOTIPOCOB
TeOpeTHIECKHE 1| MaTepuanoBeneHus, IIPOLECCOB TEINOOOMEHA | KOHCTPYKUMAX U | LUPKYISTOPOB; BBITIOJTHEHHIO KOMIUIEKCA gogyffggMHX
KOMIIBIOTGHBIC ~ METOJbI| B PCAKTOPHOIi yCTaHOBKe. cxemax 000CHOBAHHO BBHIOHPATh | PACUETOB U (ougﬂxa o
HCCleI0BaAHMIA g| HIIKC-4.2 — BKJIIOUEHUS HY»XHO€ 000py/JOBaHHE. KOHCTPYUPOBaHUIO kprTepmio 1 u
npodeccHoRaTEHOI [TpumeHsieT 3KCriepUMEHTAIIbHBIE, OCHOBHBIX U LUPKYJISITOPOB 2)
o6 IacTH TEOPETHYECKUE U KOMIIBIOTEPHBIE METO/IbI BCIIOMOTATEITbHBIX
HCCIieIoBaHuH B MpodeccroHansHON obact. | cucteM B DIV

00 ocHOBax

pacyera u

MPUHIAITAX

POCKTUPOBAHHUSL.

OcBoenne muctumumHabl mpuyactTHO K TD B/01.7 «MHxkeHnepHO-PU3HUECKOE COMPOBOXKIACHHUE IKCILTyaTallid aKTUBHON 30HBI PEAKTOPHOM YCTaHOBKH)
(TIC 24.028 «Cneuuanuct sepHo-(pu3nuecko 1adopaTopuu B 06J1aCTH aTOMHOM 3HEPIETHKIY), PELIaeT CleaAyIone NpoQecCuoHaNbHbIe 3a1auu:
* MaremaTrueckoe MOJEIMPOBaHHE MPOLIECCOB M OOBEKTOB Ha 06a3e CTaHJaPTHHIX NAKETOB aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUS U UCCIIEJOBAHHM.




* Pacuer um mpoexkTupoBaHuE JeTaliel U y3JI0B MPUOOPOB M YCTAHOBOK B COOTBETCTBMM C TEXHHMYECKUM 3aJaHHEM C HCIIOJIb30BAHUEM CPEICTB
ABTOMATU3AIMH TPOCKTUPOBAHMUS.
* Pa3paboTka npoekTHOU U paboyeil TeXHUUEeCKON JOKYMEHTAIH, 0(OpMIICHHE 3aKOHUYEHHBIX MPOEKTHO-KOHCTPYKTOPCKHUX PadoT.



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

OOm1ast TPYA0EMKOCTh JUCIUILINHBI COCTABIISCT 4 3a4eTHBIC €AUHUI (3.€.) Win 144 akaeMHUECKUX
94acoB, B TOM YMCJI€ KOHTAKTHasi paboTa 0Oydarouuxcs ¢ mpernojgaBaTeneM - 43 yaca, CaMOCTOSTENIbHAS
paborta oOyuaromuxcs - 74 gacoB (Tabnuma 3).

Ta6auna 3 - Pacnpenenenue Tpy10éMKOCTH THCHHMILIMHBI 0 BUAAM padoT

Bun yae6HOI paboTht TpymoeMKoCTb, 4/3.€.
Bcero | B TOM 4HCIIE B 6 cemecTpe
®dopmar u3ydeHus AUCLUIUTNHBL 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 nekunoHHoro 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 (mpoekt) (KP/KII) (koHCynbTalMs, 3a1IUTa) 3 3
2. CamocrosTenbHas padoTa CTYJACHTOB, B TOM YHUCIIC: 74 74
[Mpopabotka  MCTOYHMKOB  uHpopMauuu  (TIOBTOpEHHE 17 17
NPOWAEHHOTO MaTepHana, H3y4YeHHEe U KOHCIEKTHPOBaHHE
PEKOMEHIOBAHHOM JINTEPaTypbl)
IToaroToBKa K 1a00pPaTOPHBIM 3aHATHAM 17 17
Kypcosas pabora/mpoekt (KP/KII) (moaroroska) 40 40
3. [ToaroToBKa K 3k3aMeHY (KOHTPOJIb) 27 27




4.2. CopepxaHue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Temaruueckuii TUTAH OCBOCHHUS TUCIHUIUIMHBI MO BUAAM YYeOHOW [EATEIBHOCTH TpuBeAeH B Tabnuie 4. 31ech yKa3aHO CTPYKTYpHOE
pacnpezeneHue 0o0beMOB (B 4acax) pa3/ieJloB M TEeM JUCUUIUIMHBI MO BUJaM y4deOHOW paboThl, ayJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHUH,
CaMOCTOSITENILHOM paObOTHI CTYIEHTA W MEPUOTUIECKOTO (TEKYIIEro) KOHTPOJIS.

Taoauna 4 - Coaepaxanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMAaM

IInanupyemsie HaumenoBanue pa3aeinos u Bunbl yueOHOI paboThl, 4 Bun CPC HaumenoBanue Peanuzanus HaumenoBanue
(KOHTpOJIUpyEMBIE) TeM KonraktHas paGora UCIIOJIb3YEMBbIX B paMKax pa3paboTaHHOTO
PE3YIBTATEI 5 2 AKTHBHBIX U [PAKTUYECKON | BIEKTPOHHOTO
OCBOEHHS 2 = 2 T . UHTEPAKTUBHBIX | MOATOTOBKH Kypca
Y MHIUKATOPHI < | E| & g § a 5 00pa3oBarenbHbIX | (TPYIOEMKOCTD | (TPYI0EMKOCTh B
JIOCTUKEHUS =l 25§ 2 E g5 § TEXHOJIOT Ui B Yacax) qacax)
KOMITETEHIINE £ 8¢ | 23 5 S
S| g8 22| g
s S 58
= 2 2 O &
HKC-3, TIKC-4 3 - - 2 - |m.1 ta6m. 9 PITM, ctp.5-17
1. Beenenue A, ctp CemuHap - Auajor |- -
2. Teopus 2 - 1 2 - |m.1 tabm. 9 PIIM, ctp. 22-37
LEHTPOOCHKHBIX m.2 taba. 9 PITJI, ctp. 12 - 30 Cemunap - quanor |- -
HAacoCOB
JlaboparopHnas pabora - 5 - 5 -
1. 3y4yeHue mpoTOYHOM n.1 tabu. 9 PIIJ, ctp. 60 - 65 Pa6oTa B MayTbIx i
YaCTH IEHTPOOEIKHOTO rpymmax
Hacoca
3. Okcmmyaranus 2 - 1 2 - |m.1 ta6m. 9 PITJ, ctp. 40 - 56
CemuHap - guajior |- -
HACOCHBIX YCTaHOBOK .2 tabia. 9 PI1J], ctp. 161-183
4. Ycunus, 2 - 1 2 - o
v aooTa B MaJIbIX
JeHCTBYIONINE HA n.2 tabiu. 9 PIIJ, ctp. 271 - 283 rpyrax -
pPOTOPBI HACOCOB
JlaGopatopHas paboTa - 6 - 6 -
2. Uzyuenune
Y 1.2 ta6x. 9 PITJI, crp. 271 - 283 | Padora B marmix .
KOHCTPYKITUH POTOpa rpymnnax
LEHTPOOEKHOTO Hacoca
5. OceBble HACOCHI 2 - 1 3 - |m.1 1abm. 9 PIIM, crp. 200 - 213 | Cemunap - guanor |- -
6. [TogmmMImTHAKOBEIC 2 - 1 3 -
A .3 ta6. 9 PITJI, crp. 112 - 136 | Fadora s marmix .
OIIOPbI HACOCOB rpyrmmax




JlabopartopHnas pabota
3. U3yuenue
KOHCTPYKITUH
panTuaLHOTO
JTUHAMHYECKOTO U
OTIOPHOTO
TOJIIIATTHUKOB
IIEHTPOOEKHOTO Hacoca

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

Pabota B ManbIx
rpyrmmnax

7. Borpocsl IPOYHOCTH
LHEHTPOOEIKHBIX
HAaCOCOB.

.1 taba. 9 PITJ, ctp. 311 —334
.3 tabn. 9 PIIJI, ctp. 245 - 261

CemuHap - 1uanor

Brinonnenune KypcoBoit
paboTh

40

KonTpons (moaroroeka
K DK3aMEHY)

27

HUTOI'O:

17

17

74

27
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTH U ATTECTAIIMS 11O UTOT'AM
OCBOEHMA JUCIIUAITJIMHDbI

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

Tabauna 5 — IlepeyHH KOHTPOJIbHBLIX BONPOCOB M 3aJaHMH IO TeMaM 3aHATHH IS NPOBeJeHHUS TeKyLIero
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 HupKyJsiTopos B coctase S0V,

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

Tema 2.2. KoHcTpyknms pabodero koieca Hacoca.

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

JlaGopaTtopnas padora Nel. l3yueHuwe NPOTOYHON YACTH CYIOBOTO IEHTPOOCIKHOTO
Hacoca. KoOHCTpykuusi Hampasisiomiero anmapata. KoHCTpykuust pabodero Kojeca.
KoHncTpykuus obTexarens.

3 - Bompocs! ist 00CyxKaeHHs Ha CeMUHApe 0 TeMe «DKCIUTyaTalusl 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 peryaupoBaHUs HACOCHON ycTaHOBKH. YacTOTHBIE mpeoOpa3oBaTely,
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. M3ydeHue KOHCTPYKIHH POTOpa IIEHTPOOEKHOTO CYIOBOTO
Hacoca. Croco0 H3roTOBIIEHHS pPOTOpa. POTOp Kak dYacTh ACHHXPOHHOTO JBHTaTeNs,
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. CpaBHeHHe XapaKTEepHUCTHKH OCEBOT0 HACOCA M LIECHTPOOEKHOTO.
Tema 5.3. CpaBHenue HacocHbIX ycTaHoBok PY KJIT-40 u PUTM-200.

6 3 IlepeyeHb KOHTPOJIBHBIX BOIPOCOB:

Tema 6.1. Tunsl u BHIOOpP MOAIIMITHUKOBBIX ONOP HACOCHBIX YCTAaHOBOK PAa3IMYHOTO
Ha3HAYCHUSL.

Tema 6.2. 'mapoauHaMudecknii moAMUITHNK. CMa309HBIN KITHH.

Tema 6.3. ['mapocTaTrueckuii MOMIMIMUITHAK. Peanu3aius mojadn cMa3oqHON Cpennl U e€
OTBOJI.

JlaGopaTtopnasa pabora Ne3. l3yueHne KOHCTPYKIMH paguagbHOIO MU  OCEBOTO
TIOJIIIMITHIKOB CYJIOBOIO LEHTpoOekHOro Hacoca. Hasnauenme. Marepuansl aist map
tpenus. Ilpuniun pabotsl. Haznauennme wummeruepa. TemnooTBoJ OT HOANIMITHUKOBBIX
y3JI0B M POTOpa CO CTATOPHON NEPEropoIKOil.

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

Tema 7.1. AHaN3 IPOYHOCTH M HA/IC)KHOCTH BaJla LIEHTPOOEKHOW MAaIIHHBI.
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 wnsydeHus AUCHUIUIMHBL «LIUpKynATOpBl (PU3UKO-IHEPreTUUECKUX YCTAaHOBOK»
oOyuaroluecs: JOKHBI MPUOOPECTH 3HAHMS, YMEHHUS U HaBBIKH, CPOPMYIHPOBAHHBIE B JIECKPUIITOpPAX
noctuxenus npodeccronanbubix kommnerennuit [IKC-3, [TIKC-4 u ¢ KOTOpsIMU OHH TOTOBBI BBITIOTHSTH
KOHKpETHbIE NEHCTBUS, IPONUCAHHbIE B MHIMKATOPAX JOCTHKEHMS TeX K€ KOMIEeTeHIHH (Tabnuua 2).
OnenuBanue dopmupyembix komnerennuii [IKC-3, [IKC-4 B mporecce TeKyIero KOHTPOJS 3HAHHMA
OCYILIECTBIISIETCS 110 KPUTEPUSM U TIOKa3aTeNsIM, IPUBEIEHHBIM B Tabnuiie 7.
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Taﬁ.lmua 7 - KpnTepnn, NMOKa3aTeJIM 1 NKAJIA OIICHUBAHUSA (l)OpMI/lpyeMI)lX KOMHeTeHIII/lﬁ B IMpouecce TEKymero KOHTpoJist 3HAHUI

Komst Bunst u Kputepuu IToka3zarenu OllCHUBAHMS KOMICTCHITHIA
= 2w E HOMEpa TeM OLCHUBAHHA «OTIHIHOY «Xopo1oy» «Y IOBICTBOPUTEIHLHOY» «HeymoBIeTBOPUTEIBHOY
et = % =5 3aHATHHA KOMIIeTeHITNT
= 5 K2
= =EE2
= 58 2
g =R g
ITKC-3 | UTIKC-3.1 |Cemunapsl no | Kpurepuii 1 Crynent momHo, noruyHo |CTymeHT wm3nmaraer Martepuan |CrtyneHT — m3maraer — Martepuan |CTygeHT — OecropsmodHO |
TIKC-4 | UTIKC-3.2 | TeMaM TTomxoTa 7 |1 6e3 HeIOYETOB HM3JIaraeT | 0TBeTa Ha BOMPOC WM JOKIAJA, |OTBETa HA BONPOC WM JOKJIA[a |HEYBEpPEHHO H3JaracT B CBOEM
UINKC-4.1 |1-3,5,7 yOeauTeIbHOCTh B CBOEM OTBETE Ha BOMPOC | yIOBICTBOPAIONMIMA  TeM K€ |HETMOJHO W HEeMOCIeIOBAaTeIbHO, | 0OTBETE HA BOMPOC WK TOKIAIC
HIIKC-4.2 OTBETa WM (MW JIOKJIaZie Marepual, | TpeOoBaHWSAM, UYTO W JUIS | IOMYyCKaeT psii  HEJAOYEeTOB B |MaTepuan 1581070 H3J1araer
Pabora Bl noknama, B TOM |abcomoTHO OTMETKH «5», HO JIONyCKaeT 1—2|M3JI0)KEHWH M  HECOOTBETCTBHU | MaTepHuan,  aOCONIOTHO  HE
;/I;;;’E;X 1o | THCRE } Y | COOTBETCTBYIOIIMH TEMaM |Helo4eTa B MOCIeI0BaTeIbHOCTH | TEMaM I10 TUIaHy CeMHHapa COOTBETCTBYIOIIMH TEMaM IO
TenaM JIOTIOJTHCHUI K HUM | TI0 TJIaHy ceMUHapa U3JI0KEHHS IUIaHy CeMHHapa, a TaKKe
4, 6 OTKa3bIBACTCA OT BBLICTYIJICHUS

WK JOKJIaga

Kputepuii 2
CreneHn

MOHUMAaHHUS
H3Y4EHHOTO
MaTepuaia

CryneHT oOHapyXHBaeT
r1yookoe MMOHUMAaHNE
U3JIaraeMoro Matepuana,
MOXET O00OCHOBAaTh CBOH
CY)KIIEHHs, IIPUMEHUTH
3HAHMS, TOJYyYCHHBIE U3
PEKOMEHIOBAHHBIX u
CaMOCTOSITEIILHO
BBISIBIICHHBIX HCTOYHHKOB
U HE JIOMYCKAeT OMINO0K

CryneHr 0o0OHapyXHBaeT
MIPaBUIIbHOE MIOHUMaHHe
U3]1araeMoro MaTepuaia, MOXeET
000CHOBAaTh CBOM  CYXJACHUS,
NPUMEHHUTh 3HAHHS, MOJy4YCHHbIE
u3 PEKOMEHIOBaHHBIX u
CaMOCTOSATEIBHO  BBISBJICHHBIX
HCTOYHHUKOB, HO Jomyckaer 1-2
HEerpyOBle OIUOKH, KOTOPBIE CaM
e HCTIPABIISCT

CryneHt 0oOHapyXuBaeT
MOBEPXHOCTHOE MOHHMaHHe
U3]IaraeéMoro Matepuaia, HMeeT
MPUMHTHBHBIC 3HaHHS,
MOJTyYeHHBIE u3
PEKOMEH/IOBaHHBIX u
CaMOCTOSITENILHO BBISIBIICHHBIX
UCTOYHHUKOB,  JIONMYCKaeT  psn

HETpYyOBIX OIIMOOK, KOTOpBIE CaMm
HE MOXXET HCIIPaBUTh

CryneHt 0OHapy>XKHUBaeT
He3HaHHe  Oosbliell  yacTH
COOTBETCTBYIOIIETO Marepuasa
OTBETa Ha BOIPOC WK JIOKJIa1a
IO TUIAaHY CEMUHapa, JIOMyCKaeT
rpyOble  OmMHUOKH, KOTOpEIC
SIBIISTIOTCS CEepPbE3HBIM
HPEMATCTBHEM K  YCIICIIHOMY
OBJIQJICHHIO  JICCKPHIITOPAMH
JOCTYOKCHUS KOMIIETCHILIMU
IIKC-3, [IKC-4

B coorBerctBun ¢ nyHktoM 4.11 IlonokeHuss o TeKylleM KOHTpOJE YCHEBAEMOCTH M NPOBEACHHM MPOMEXKYTOUHOH aTTecTaluyd OOydYarolIMXCs
Hwmwxeropoackoro rocymapcTBeHHOro TexHuueckoro yHuBepcutTeTa um. P.E. AnexceeBa (HI'TY ITIBJ] 11.2/30-18) mo wrtoram TeKyimero KOHTPOJIS IO
JUCLUIUINHE B CEMECTPE IPENOAABATENb PEIIAET BOINPOC O BO3MOXKHOCTH IPOXOXKACHMSI CTYAEHTOM IIPOMEXYTOUYHOM aTTECTAlMU M0 JUCLUIUINHE.
OOyyaronuecs, He BBIIOJHUBIINE MHHHUMaJbHbIE TpeOoBaHMs 1o paboueil mporpamme aucuumiuabl (PIII) u umeromue no 50% mnpomyckoB 3aHSATHIA,
MOJIY4alOT OLIEHKY «HEYAOBJIETBOPUTEILHOY («HE 3aYTEHOY) [0 JaHHOH TUCIMITIIHE.
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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
MPAKTUYECKHE 3aJJaHus, BKIIOYasi 0053aTeIbHOE PUCYTCTBHE HA KOJUIOKBUYME.

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

OneHuBanue QOpMHUPYEMBIX KOMIIETEHLUUH M 10 3K3aMEHY B LIEJIOM OCYILIECTBIISIETCS IO IIKaje
OLIEHUBaHMsI, IPECTAaBICHHOM B TabnuLe 8.

Tabauna 8 — lllkana ouennBaHusi popMupyeMbIX KOMIIETEHIUI B Ipolecce NPOMeKYTOYHOM aTTecTaluu

Komnerentim YpoBeHb OmnmcaHue OIKaNbl OIICHUBAHMS HA 9K3aMeHe
YCBOCHUS
IKC-3 Hocrtatounsnii |Ilo kputepuro 1 u 2 ¢ mokazaTensiMd He HIKe «YIOBIETBOPUTENBHO» B YaCTH,
IIKC-4 KacarolIelcst OTBETa Ha KOHTPOJIbHBIN Bompoc (Tadi. 2.1)

Henocrarounsiii | [To kputepuro 1 u 2 ¢ mokasatenem «HeynoBIeTBOPUTENBHO» B YacTH, Kacarouieics
OTBETa HAa KOHTPOJIBHBIN Ha Bonpoc (Tabdi. 2.1)

IIKC-3 JoctaTounblii | «Y IOBIETBOPUTENILHOY, €CIINM 00€ KOMIIETEHIIMM YCBOCHBI Ha JJOCTAaTOYHOM YPOBHE
[IKC-4
(I/ITOI‘ o HenocraTounslii <<HCYI[OBHCTBOpI/ITeJH)HO», €clIM  XOTd OBl OJHAa KOMIIETEHIIHUS YCBOCHA Ha
9K3aMEHY) HEJOCTATOYHOM YPOBHE

6. YA EBHO-METOANUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
6.1 YueOnasi iuTepaTypa, ne4yaTHbie U 3JIEKTPOHHbIE U31aHus OubauoTedHoro gponaa

bubnuoreunslit GOHT yKOMITJIEKTOBAH MEYaTHHIMU U SJIEKTPOHHBIMH U3/IaHUSIMHU U3 pacueTa He
Menee 0,25 ax3eMIuIsipa Kaxa0ro U3 U3JJaHui, yKa3aHHBIX HIDKE Ha KaXI0T0 00yJaromerocs u3
YHUCIIa UL, OJHOBPEMEHHO OCBAaUBAIOIIMX JAHHYIO AUCIUIUIMHY.

Tadauna 9 — Cnucok y4eOHOM JIUTEPATypPhl, NEYATHBIX M JIEKTPOHHbBIX U3IaAHUI

Ne Bubnuorpaduueckoe onucanue (aBTop, 3ariaaBue, BUJI U3JIaHUs, MECTO, U3/IaTEIbCTBO, KomuyectBo
/I TOJ] N3JaHHS, KOTMYECTBO CTPAHHII) DK3EMILISPOB B
onbIIMoTEKE

1. OcHOBHasI TUTEpaTypa

1. | Murenkos ®@.M. I'maBabIe 1upKysAnuonHbIe Hacockl ADC / @.M. Mutenkos, O.I". HoBuHCcKHIA,

B.M. Bynos; ITox pen.®.M.MuteHkoBa. - 2-¢ u3/1.,iepepad.u moi. - M. : DHeproaToMu3aar, 26
1990. - 376 c.
2. | Bynos B.M. CynoBsie Hacocs! : CipaBounuk / B.M. Bynos. - JI.: Cynoctpoenue, 1988. - 432 c. 51
3. | AdppuxantoB M.M. CynoBbile aroMHble NapONPOM3BOAUTENbHbIE YCTAaHOBKHA (OCHOBBI
mpoektupoBanus) / WM. AdpuxanroB, ®.M. Mwurenkos; Ilog pen.H.M.Cumesa. - JL: 15

Cynoctpoenue, 1965. - 376 c.

2. JlononHUTEIbHAS JTUTEpaTypa

4. | C.M. JImutpues. Kpatkuii kypc Teruiomaccooomena: yaeb. mocobue / C.M. [Imutpues,A.E.

XpoboctoB; HI'TY.— 2-e uzx., ucnp. — H. Hosroponx, 2012.—144 ¢ 125
5. | CpaBOYHUK 110 TETJIOTUAPABIMYECKUM pacdéraM B sIIEpHON SHEPreTHKE.
Tom 1. Termmorunponunamuyeckue pacuérsl S0V - I1.JI. Kupuuios, B.I1. Bookos, A.B. JKykos, 12

10.C. FOpses. - 2010. - 771 c. : wi. - Bubauorp. B KoHIIE pa3.

6. | Betkop ®.®D. 3agayHMK IO TEILIOMACCOOOMEHY : yueOHoe nmocobue / @.D. I{seTkoB, P.B.

Kepumos, B.11. Bennuko. — 2-¢ u3a., ucnpas. U goi. — M.: M3natensckuii qom MO, 2008, — 10
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Ne bubnnorpaduueckoe onucanue (aBTop, 3ariaBue, BU H3JaHUS, MECTO, H3JAaTEIbCTBO, Konmuectso
n/m TOJ U3/1aHHsA, KOJINYECTBO CTPAHHIY) 9K3EMITISIPOB B
O6ubmmoTexe
196 c., ni.
7. | Jamxos B.U. TeopeTndeckue 0CHOBBI TEMIOTEXHUKH: Yueb. nocobue. / B.U. JIsmkoB. 2-e U3,
8
crep. M.: 3n-Bo MammuHocTpoerue-1, 2005. 260 c.

6.2. Meroauueckue YyKa3aHUsl, PEKOMEHJAUMH M [ApPyrue MAaTepPHAJbl K 3aHATHAM

B momomp yuacTHHKamM 00pa3oBaTelIbHOTO Tpoliecca (mpenoaaBaTensiMm U ctyaeHtam) B HI'TY
pa3paboTaHbl ClIEAYIOINe y4eOHO-METOIUICCKIE IOKYMEHTHI:

1) EI'. Wsamkun, XXykosa JLII. Opranusainus ayguTOpHOH paboTel B  00pa30BaTEIbHBIX
opraHu3anysax Beicimiero oOpasoBanusi: YueOHoe mocobue / E.I'. MBamkun, JL.II. XKykosa; HI'TY. —
Hwxnuit Hosropon, 2014. — 80 c. (B pyOpuke «MeToaudecKkue MaTepuaiabl MO OOCCIECYCHHIO
obpazoBatensHoOro nporecca HI'TY» Ha caliTe yaueOHO-METOANYECKOTO YIIPABICHHS);

2) Epmaxosa T.W., UBamkun E.I'. IIpoBencHue 3aHATHIA ¢ IPUMEHEHHEM HHTEPAKTUBHBIX (POPM U
MeTonoB 00y4eHus: Yuebnoe nocooue / T.M. Epmakosa, E.I'. UBamkun; HI'TY. — Hwxknuit HoBropon,
2013. — 158 c. (B pyOpuke «Metoauueckue MaTepHalbl Mo 00ecrnedeHn0 00pa3oBaTeIbLHOro mpoiecca
HI'TY» Ha caiite yueOHO-METOANYECKOTO YIIPABICHHUS);

3) XKykosa JLII. Metoanveckue pPEKOMEHIAIIMA IO OpPraHH3alldd ayJAuTOPHOW paboThl /
Yreepxkaenst YMC HI'TY 22.04.2013. - Huxuuit Hosropon, 2013. — 63 c. (B pyOpuke «Metoauueckue
MaTepuanabl Mo obecreueHuto oOpaszoBatenbHOro mporecca HITY» nHa crpanune «YuebHO-
MeToandeckoe ymnpasiaeHuey caiita HI'TY);

4) EpmakoBa T.M. Meroanvyeckue pEeKOMEHJAUWK [0 OpraHM3ald ¢ IUIAHKPOBAHHIO
CaMOCTOSITENTLHOW paboOThl CTyAeHTOB o aucuuiuiiHe / YTBepxknaenst YMC HITY 22.04.2013. -
Hwxunit Hoeropon, 2013. — 35 c. (B pyOpuke «Meroauyeckue MaTepuaiabl MO OOECHEUYECHHUIO
obpazoBarensHoOro nporecca HI'TY» Ha cTpanunie «Y4eOHO-MeToandeckoe ynpasienuey caiira HI'TY).

VYkazaHHble MaTepHalbl pa3MelleHbl B 3JEKTPOHHOM BHJIE Ha caiiTe y4eOHO-MEeTOJHYECKOro
yhnpaBieHus B pyopuke «MeTonuyeckue marepuaibl M0 OOecreueHuIo 00pa3oBaTelIbHOrO Ipoliecca
HI'TVY».

7. AHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

JlucuMiuiiHa, OTHOCUTCS K TIpylHIe JUCHUIUIMH, B paMKaXx KOTOPBIX MPEAIOoJaraercs
HUCIIOJIBb30BAaHUEC I/IH(i)OpMaHI/IOHHBIX TEXHOJOTHI KaK BCIIOMOTaTeIILHOTO HHCTPYMCHTA [JIA BBIIIOJTHCHUA
CIIENYIOIINX 3a7au:

— opopMIIeHHE PE3YJIPTATOB BBHIOTHEHUS 33/IaHUN Ha J1aOOpaTOPHBIX paboTax;

— IEMOHCTpaLys AUJAKTUYECKUX MATEPUAIIOB C UCIIOJIB30BAHUEM MYJIbTUMENNNHBIX TEXHOJIOTHH;

— UCIIOJIb30BaHME JIEKTPOHHON 00pa30BaTeNIbHOM Cpe/ibl YHUBEPCUTETA;

— OpraHus3anus B33PIMO}1€I7[CTBPI$I C 06y‘-IaI-OIHI/IMI/IC${ moCcpcaACTBOM 3JIGKTpOHHOI71 IIOYTHI.

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

Caiit HayuHO-TexHUYecKoi Oubmmoreku (HTH):

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

- anektpoHHas oudauorexka HI'TY: https://library.nntu.ru/megapro/web;

- OuOIMoTeKa SNIEKTPOHHBIX YUEOHUKOB: Attp.//fdp.nntu.ru/knuscnai-noaka/.

Ha crpanune «Pecypce» caitta HTB mo cOOTBETCTBYOIIMM BKJIaAKaM BO3MOXEH JOCTYIN K
HEOOXOMMBIM pecypcaM Ha CISTYIONINX CTPAaHUIIAX:

- «QneKkTpoHHas OMOIMOTeKay MO BKIaAKe «NeKTpoHHbIH katanor HI'TVY»;

- «KamxkHas monkay 1o BKIagke «bruOInoTeKa 31eKTPOHHBIX YYCOHMKOB;

- «DneKTpoHHO-0nbMMoTeuHas cucreMa «Jlaaby» mo Bkiaake «bC «Jlanby;

- «OBC «kKOHCVYJIBTAHT CTYAEHTA - Crynendeckas 31eKTpOHHas OMOIMOTEKa» MO BKIIAJIKE
«9BC «KoHCYIbTaHT CTyEHTAY;
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- (FOPAMT — o6pa3osarensHas miardopMay 110 Bknagke «IBC «FOpaiiTy.

Kpome Toro, co crpanunel «Pecypcb» caiita HTB Bo3moxkeH moctynm kK wWHGOPMAIMOHHO-
aHATUTHYECKUM TUIaThopMam ¢ uMHGOpMaNUeld O BEAYIIMX MEXKIYHAPOJHBIX HAYYHBIX MYOIMKAIMSIX
Web of Science u Scopus, a Ttakxke K pedepaTHBHBIM >KypHajgaM, BBIOpaHHBIM M3 0a3 JaHHBIX
Bcepoccuiickoro HMHCTHTYTa HAay4HOM W TexHH4Yeckod wuHpopmanuu Poccuiickoli akajgeMuu Hayk
(BUHUTU PAH) u BeimuceiBacmbiM HTh.

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

- mpodeccuoHaIbHBIM crpaBouHbIM cuctemMaMm «Kogekcy, «lapant», «Koncynprantllmocy,
«Texakcnepry;

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

C xommbroTepoB cetn HI'TY Bo3MokeH mocTtynm kK 06a3aM JaHHBIX, JKypHaJlaM M KOJUICKIUSM
ANEKTPOHHBIX KHUT TAKUX 3aPYOCIKHBIX U3/IATEIIBCTB, KaK:

- arpopma HOMKOH, Britouaromas 10 u3aarenbers;

- Elsevier (xypuanst Freedom Collection);

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

- Wiley (mosHOTEKCTOBAsE KOJUICKIUS )KYPHAJIOB);

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

B cBoO60OHOM 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/

- WH(pOpPMAIIMOHHAS CHUCTEMa JIOCTyINa K KaTajoraMm OuOJMOTeK cepbl 00pa3oBaHUS W HAYKH
OKBCOH: http://www.vlibrary.ru/.

7.2. IllepeyeHb NPOrpaMMHOIo obecnevyeHus

IIpu  ocymecTBiaeHMH  00pa30BaTEeIBLHOTO  Mpollecca  CTyAGHTaMH U mpodeccopcko-
MPENOIaBaTeIbCKUM COCTABOM HCIIOJIB3YETCSl MpOTrpaMMHOE OOecrieueHue, ykazaHHoe B Tabmuie 11
paznena 9 nacrosimeit PI1/I.

8. OBPA3OBATEJIBHBIE PECYPCBI AJI5s1 UTHBAJIMAOB U JIUILI C OB3

B tabnune 10 yka3zaH nepedyeHb 00pa3oBaTeNbHBIX PECYPCOB, UMEIOLINX (OPMBI, aJalTUPOBAHHBIE
K OrpaHMYCHUAM HUX 3J0POBbSA, a TAKKC CBCACHHA O HAJIWYKMH CHCHHUAIBHBIX TCXHHYCCKUX CPCIACTB
00y4eHMs KOJUIEKTMBHOTO M HMHAMBHJYaJbHOIO IMOJib30BaHMs. MHpOpMalus pasmelieHa B mnojapaszese
«doctynHas cpema» cnernuanuupoBaHHoro pasaena caita HI'TY «Csenenuss 06 obOpazoBaTenbHOU
opranm3anum»:_https://www.nntu.ru/sveden/accenv/.

Ta6auna 10 - O6pa3oBaTe/ibHbIE pecypchl Ajs nHBaAuA0B 1 jul ¢ OB3

Ne ITepedens 006pa3oBaTENBLHBIX PECYPCOB, CBeneHus 0 HaJTMYUHU CTIICTIMATLHBIX
n/n TIPUCTIOCOOJIEHHBIX JUISl KCIIOIb30BaHUS TEXHUYECKUX CPEJICTB 00yUEHUs
uHBanuaaMu u aunamu ¢ OB3 KOJIJIEKTUBHOTO U MHJUBUAYAILHOTO
M10JIb30BAHUS

1. | OBC «KoHCYNbTaHT CTYyIEHTa» O3By4Ka KHUT M yBeIH4YeHHEe mpudTa

2. | OBC «Jlanb» CrnenpnaiibHoe MOOWIIBHOE TIPHIOKEHHE - CHHTE3aTop
peun, KOTOpPBI BOCIHPOU3BOJAUT TEKCThl KHUT U MEHIO
HaBHI ALK

3. | 9BC «HOpaiit» Bepcus st cnaboBuIsmmx

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUME, HEOBXOIMMOE /UIA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUECCA IO JUCHUIIJIMHE

VY4ueOHbIil mporecc MO JaHHOW JUCHMIUIMHE O0€CredeH COBPEMEHHBIM ayIUTOPHBIM U
nabopatopubiM  QoHgoM. B mporecce mpoBeneHUS AayAMTOPHBIX W CaMOCTOSITENIbHBIX 3aHATUMN
MPEroiaBaTeNld M CTYASHTHl MMEIOT BO3MOXKHOCTH JOCTYNa K HH(OPMAIMOHHO-KOMMYHHKAIIHOHHON
cetu «MlHTepHETY, Kak Ha Tepputopur HI'TY, Tak u BHe ee.
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s ocymiecTBieHUsT 00pa3oBarenbHOro mporecca Mo auctumuinHe «llupkynstopsl (usmko-
OHEPreTUYECKUX YCTAHOBOK» MOTYT OBITh HCIIOJNIb30BaHbl MaTepHAbHO-TEXHUYECKass 0Oa3za U
MporpaMMHOE oOecrieueHue, npeacTaBieHHbIe Tabmuie 12

Taéauma 11 - OcHameHHOCTH ayJIMTOPHMII M NOMEIIEHUH [Jsl CAMOCTOSTEJbHOH pPadoThl CTYAEHTOB IO
JUCHMILTHHE

Ne Howmepa 1 HaumeHOBaHUS OcHaleHHOCTh ayAUTOPHIl U [lepeueHp MUIIEH3UOHHOTO
n/m ayIUTOPUH U IOMEIIEHUN IS MIOMEILEHUH JIs1 CAMOCTOSITENIbHOU MIPOTPAMMHOTO 00eCTIeUeHHS.
CaMOCTOSITENILHOM paboTHI paboThI PexBU3UTHI HOATBEPKIAFOLIETO
JIOKYMEHTa
1. |5115, 5201, 5209, 5210, 5220, 5225, | MynasTumMesuiiHOE obopynoBaHne -
5232, 5236 (HOYTOYK, IPOEKTOP, SKpaH)
YueOHble ayIUTOPHU TSt

MMpOBEACHU A J'IeKI.IPIﬁ, CEMHHApOB,
IMPaKTUICCKUX 3aHHTHﬁ, TPpYMIIOBBIX
U WHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ,

TEKYIIEro KOHTPOJIS u
MPOMEXXYTOYHOH aTTecTaluu

2. |5214 II5BM — 14 wr. (mpoueccop Inter®|, oc wWindows 7 IpodeccronasHas
HudopmannoHHo -|Core™ 2 CPU 6320 @ 1.86 GHz 1.87 Service Pack 1. Microsoft 2009

00pa3oBaTeIbHBII LEHTP it |GHz, O3Y 2 I'B) ¢ mocrymoMm Kk cetu nommucka MSDN  AA  Developer
MIPOBEJICHUS NPaKTHUYECKUX 3aHATUH, | «aTepHe™ n O9bC HI'TY Original Membership, ID: 700493608

KOJUIOKBUYMa U CaMOCTOSTCIIEHOM 6eccp0qHaﬂ

paboTsi e Microsoft Visual Studio 2010,
noanmucka  MSDN  AA  Developer
Original Membership, ID: 700493608,
OeccpouHast.

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

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

e Google Chrome, BepcHs
49.0.2623.87, becrutaruoe I10.

e T-FLEX Parametric CAD yueGHas
Bepcus, 6ecrutatHoe [10.

e MATLAB, BepCHs R2008a,
oecmarHoe I10.

10. METOJIWYECKHUE PEKOMEHJAIIMM OBYYAIOIIMMCS TI0 OCBOEHHUIO
TV CHUTIINHBI

10.1. O0uue MeToAMYECKHE PEKOMEHIALNH 1JIs1 00y4aI0IMXCH 110 OCBOCHHUIO 1M CHUILIUHBI,
o0pa3oBaTe/IbHbIC TEXHOJIOTHHU

JlMcLUIUIMHA pealu3yeTcss MOCPEJICTBOM IPOBEACHUS KOHTAKTHOW palbOThl ¢ 0OydYaromMMUCS
(BKJIIOYaAs MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00yUaromuxcs u
IIPOMEXYTOYHOM aTTeCTaliu.

KonTtaktHass pabora MOXeT ObITh ayAUTOPHOM, BHEAYAMTOPHOM, a TaKXKe TIPOBOJUTHCS B
ANEKTPOHHON HH(OPMAIIMOHHO-00pa3oBaTenbHON cpene yHuBepcutera (mamee - DMOC). B cmyuae
MIPOBEJIEHUSI YaCTH KOHTaKTHOM paboThl mo aucuuiuimHe B OMOC (B COOTBETCTBUM C pacHUCaHHEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU paboTsl B DMOC sKkBUBaJIEHTHA ayTUTOPHOI pabdoTe.

OCHOBHBIMU 3JIEMEHTAMH CTPYKTYPbI ayTUTOPHOU pabOTHI IO JUCIUILIUHE SIBIISIFOTCS:

— BHJIBI Ay TUTOPHOI paboThI;

— (opMBI ayTUTOPHOM pabOTHI, BKIIOYAOIIHE (POPMBI €€ BBITOTHEHUS, (POPMBI TIPEICTABIICHUS €€
pe3yabTaToB U (POPMBI KOHTPOJIS YpoBHs ocBoeHus: komrerenuuit [TIKC-3, TIKC-4.

OCHOBHBIMH BHJIaMH ayIUTOPHOMN pabOThI CTYI€HTOB MO JAHHOM JUCLUIUIMHE SIBJISIOTCS:

— paboTa Ha JIeKIHsIX;

— mabopaTopHbIe pabOTHI.
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dopmaMu BHIIOJTHEHUS BUAOB ayAUTOPHON PaOOTHI SBIISIOTCS:

— JIEKIIWY;

— nmabopaTtopHble paboThl (paboTa B MabIX TpyNIax);

- KOHCYJIbTallUU.

PesynbTarhl ayniuTOpHON pabOTHI MPEACTABISIIOTCA B CIICAYIOIIMX OCHOBHBIX (OpMax:

— KOHCIIEKTBI;

— pabouue mMarepuaisl;

— JIOKJIa/Ibl HA CEMUHAPAX, TE3UCHI BBICTYIUICHUH.

VYposenb pazutus komnereHuuu [IKC-3, [IKC-4 B pe3ynpTaTe BBIIIOJIHEHUS ONPEEICHHBIX BUOB
palboThI OLIEHUBAETCS:

- Ha KOHTPOJIbHOM OIIPOCE 0 IPOWIEHHOMY MaTepHuaily (3HaTh);

— [IpH 3alUTe J1a00paTOPHBIX PabOT U MOJYYEHHBIX Pe3yJbTaTax (BIaieTh, YMETh).

OyHKIIMOHAIBHBIE CBOMCTBA (OPM ayAMTOPHOW pabOTHI ONMpENETIeHbl CBOWCTBAMH MPUMEHIEMBIX
TEXHOJIOTUH, 00eCIeYnBaIOIINX U3YYEHUE U OCBOCHHE 00beMa COAEP KaHUsS JAUCLUILINHBI, OTHECEHHOTO
K OIPEJICIICHHOH opme.

[IpenoraBanye JUCUUIUIMHBI BEAETCS C IPUMEHEHHEM CIIEAYIOLIMX 00pa30BaTeIbHbIX TEXHOIOTHIA:

- Ha JICKIIUOHHBIX 3aHATHUAX - IPOOJIEMHBIE JIEKLINU;

- Ha JJabOpaTOpHBIX paboTax — 3KCIEPUMEHTHI, THAJIOTH, pad0Ta B MaJIbIX IPYyIINaX;

[To uroram Tekymieil ycrneBaeMOCTH CTYACHTY MOXKET OBITh BBICTABIICHA OIICHKA 3a SK3aMEH II0
MIPOMEXKYTOUYHON aTTECTAllMU B COOTBETCTBUU ¢ pazzaenoM 5.2 Hacrosuieit PI1/I.

10.2. MeToauuecKkue YKasaHust AJs 3aHSATHI JeKIIMOHHOT0 THIIA

JIeKUMOHHBI KypC MpEANoiaraeT CHUCTEMaTU3UPOBAHHOE MW3JI0)KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IlaHa. B Xoje JEeKIMOHHBIX 3aHATHH pacKpbIBalOTCS 0a30Bble BOIPOCH B PaMKax
Kaxaoi Tembl aucuuiuimabl (Tabmuna 4). O003HaYar0TCs KIIFOYEBBIE ACHEKTHI TEM, a TAKKEe JeNIAl0TCs
aKLEHTbl Ha HauOoJiee CIOXKHbBIC U BaXKHbIE IOJIOKEHHUSI M3y4aeMoro MaTepuasa. MaTepualibl JeKIUil
SBJIAIOTCSL OTMOPHOM OCHOBOW JJii TIOATOTOBKM OOy4aroImMXcs K MPAKTUYECKUM 3aHATHSAM /
na0opaTOpHBIM paboTaM U BBIMOJIHEHHS 3a/laHU caMOCTOATENbHOM paboThl, a TakkKe K MEpPOIpPUATUSAM
TCKYIICTO KOHTPOJIA YCIIEBACMOCTH U HpOMe)I(YTO‘IHOfI aTTeCTalluu 110 JUCITUITIINHE.

B xo/11€ NeKIIMOHHBIX 3aHATHI PCKOMEHAYETCA BECTU KOHCIICKTHUPOBAHUC yqe6H0ro MaTrepurajia.

10.3. MeToanueckue yKa3aHus 10 OCBOCHUIO TUCHUILIMHBI HA J1a00paTOPHBIX padoTax

[ToaroToBKy K KaXkJ0i 1a00paTOpHOH paboTe CTYAECHT JOJDKEH Ha4aTh ¢ 03HAKOMIICHHS C IJIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT coJiepXKaHWe NpeasiokeHHOM TeMbl. Kaxnas BelmonHeHHas palota ¢
0(hOpMIICHHBIM OTYETOM M TIOUICKHT 3alIUTE Y TPENoIaBaTers.

[Ipu ouleHuBaHUM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIee:

- KQ4€CTBO BBIIIOJIHCHU A 3KCHepI/IMeHTaJ'H)HO-HpaKTquCKOﬁ qacTu pa6OTI)I " CTCIICHb COOTBETCTBUS
pe3yabTaToOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHHUS OTYETa MO padoTe;

- KQYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLUTE PAOOTHI.

10.4. MeToan4yeckue yKasaHHs M0 CAMOCTOSITEIbHOM padoTe 00y4arommuxcs

CamocrosiTenbHast pabota obecreynBaeT MOArOTOBKY OOYUYaroLIErocss K ayJUTOPHBIM 3aHATHIM U
MEPOIPUATUAM TEKYIIEr0o KOHTPOJS M IPOMEXYTOYHOH aTTecTalMy IO H3y4aeMOM JMCLHUIUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOY4YaroIIerocsl Ha 3aHATHSIX M B KayecTBe
BBINOJIHEHHBIX MPAKTUYECKHX 33/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

[Ipu BBIIOJIHEHMHM 3aJaHUN JJII  CAaMOCTOSITEIBHOW pabOThl PEKOMEHIyeTCsl MpopadboTka
MaTepHaJIOB JIEKIUN 10 KaXXKI0W IPOMJIECHHOM TEME, a TAKXKE MU3Y4CHHE PEKOMEHAYEMOH JIMTEpaTyphl,
npeacraBieHHol B Paznene 6.

B nporecce camocTosTebHON pabOThI MPU U3YYEHUH AUCHUILUIMHBI CTYIEHTHI MOTYT paboTaTh Ha
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KOMIIBIOTEPE B CIEIHATU3NPOBAHHBIX AyIUTOPHIX ISl CAMOCTOSITENbHONW paboThl (yKa3aHO B TaOuuIe
11). B aynutopusix uMeeTcst A0CTyN Yepe3 HH(HOPMAITMOHHO-TEIECKOMMYHUKAITMOHHYIO ceTh « HTEepHET»
K DJEKTPOHHOH WH(pOpMalMOHHO-00pa3zoBarenbHoil cpene yHuBepcuteta (QMOC) u 31neKTpoHHOMH
oubnmoreunoi cucreme (OBC), Tie B 371EKTPOHHOM BHJIE PACIOIararoTcs ydeOHbIe U

y4eOHO-METOJMUECKUE MaTepHajbl, KOTOPbIE MOTYT OBITh MCIOJb30BaHBI JJISI CAMOCTOSITEIbHON
paboThI IPU U3YYEHUH TUCIUILINHBL.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUS AUCHUITJINHBI
O1eHOUHBIE CPEACTBA U PErVIAMEHThl TEKYIIEr0 U UTOIOBOTO KOHTPOJIS OCBOCHMS TUCLIMITIMHBI
IIpUBEIIEHBI 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.2.1 «l{lupKyagTopsl GU3NKO-IHEPIeTUYECKUX YCTAHOBOK)
(uHIEKC Mo y4eOHOMY IUIaHy, HAUMEHOBaHHUE)

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

Hampasiienue moaroToBKu/CrieliuaibHOCTH: 14.05.01 "SniepHble peakToOpbl U MaTepuaibl”

(KO,I[ 1 HAUMEHOBAHUE HAIIPaBJICHUS HO[[I‘OTOBKPI/CHC[II/[EIIII)HOCTI/I)

HaHpaBJ’IeHHOCTb/ crienuaan3anus. "SI nepHbIe PCAKTOPHbI u OHCPIreTUYCCKUC
ycTaHoBKH"
(HauMeHoBaHue NPOQUIIS, IPOrPaMMbl MATUCTPATYPBI, CHELUATM3ALHN)
dopma 00yueHus: O4Has
(ouHas1, 0O4UHO-3a04YHAs1, 320YHAS)
['on Hayasa moAroToOBKH: 2020
Kypc: 3
Cemectp: 6

B pabouyro nporpammy BHOCSITCS CICIYIONINE H3MEHEHHUS:
1) B pabouyio mnporpamMmy H3MEHEHHUs He BHocsATCs. [Iporpamma akryanusupoBana miast 2020 roxga

HaydaJia IOAIOTOBKH,
2)

PazpaboTtuuk PIIJ], nouent kadeaps

«nepHble PeakTophl ¥ DOHEPreTUYECKUE YCTAHOBKUY, K.T.H. B. H. Xoxios
(roxrics)

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

3aBenyromuii kabeapoit «Snepuoie

PeakTopsb! 1 3HEpreTHYecKrue yCTAaHOBKU» B.B. Annpees
(moamuce)

Jucr AKTYAJIM3alUH IPUHAT HA XPAHCHUE:

3aBeayronuil BeImycKaromen kadeapon

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

« » 20 T.

Meroanueckuii otnen YMY

(Tonuch) (®.1.0.)

« » 20 T.

20



PELHEH3UA

Ha pabouyio MporpamMmy JUCHUILTUHBL « {IUpKYIATOPHI (PU3HKO-IHEPTeTUUECKIX YCTAaHOBOKY,
peali3yeMyro 0 OCHOBHOM 00pa3oBaTeIbHON
nporpaMMe Beiciiero oopazoBanus «L{upKynaTopbl GU3NKO-IHEPreTUUECKUX YCTAHOBOK)

10 HANPaBJICHUIO OATrOTOBKY/crieranbHocT 14.05.01 «SnepHble peakTopsl 1 MaTepHaIbD»y
(xBanmuduKanys BHITYCKHUKA «HHXEHEP-(QU3UKY), pa3paboTaHHy0 Kadenpoit «aepHble peakTopbl U
sHepretuyeckue ycraHoBkn» @I'bOY BO «Hukeropoackuii rocy1apcTBEHHbINA TEXHUYECKUI
YHUBEPCUTET

VYuebnas mucuuiuivHa «{UpKyasSTOphl (U3MKO-3HEPreTHYECKUX YCTAaHOBOK» IPEJCTaBIsAET cOOO0M
KypC, B X0JIe M3y4eHHsI KOTOPOTO y CTYACHTOB (opmupyetcs npodeccruonanbueie kommnereHmuu [1IKC-3,
[IKC-4 mnponucanHple B y4yeOHOM IUIaHE IO HampaBlIeHUIO MoAroToBku/crenuanbHoct 14.05.01
«SnepHble peakTopbl U Marepuanb». [Ipu 3ToM ykazaHbl TpeOOBaHMS K 3HAHMSIM, YMEHHUSM U HaBbIKaM,
MIOJIyYEHHBIM B XOJI€ M3YUEHHs TUCLMITIMHBL, [0 KaX/10H U3 GOpMUpPYyEeMbIX KOMIIETEHIIUH.

lenn ocBoeHWs AMCUMILIMHBIL, COOTHOcATca ¢ obmumu nensmu OII BO mo HampaBieHuro
nojarotoBku/crienuanbHocTH 14.05.01 «SnepHble peakTopsl 1 MaTepuansl». B paboueil nporpamme 1aHo
ONMCAaHUE JIOTUYECKON M COJep’KaTeIbHO-METOJUYECKONH B3auMOCBs3u ¢ apyrumu yactsmu OII BO
(IMCUMITIIMHAMU M MPAKTHUKaMHM), IPEACTaBIEHbl MEXIUCIUIIIMHAPHBIE CBSI3U C IPYTUMHU TE€OPETUUECKUMU
U IpaKTUKO-OopueHTHpoBaHHbIMU aucuuiiiHamu OII BO, x kotopeiM oTHocATcs «TemioBeie cxembl
SJICPHBIX HHEPreTHUECKUX YCTaHOBOK», «lIpMHIMMNMAIbHBIE CXEMBbl CYJOBBIX SJIEPHBIX IHEPreTHUECKUX
yCTaHOBOK», «TypOoMaIuHb» U Ap.

B npouecce nzydenus yueOHON TuCHMITIMHBL «LIUpKyIATOPBl PU3UKO-IHEPreTUUECKUX YCTaHOBOKY
CTYIEHTBbl NpPOJODKAIOT OCBaWMBaTh YKa3aHHbIE MPOoQecCHOHaNIbHbIE KOMIETEHIMH, (opMHpoBaHUE
KOTOPBIX HAYMHAETCS Ha IPOEKTHOM, a 3aBEpLIACTCS HAa NPEIUIUIOMHON IPAKTHUKE.

Temarnueckuil TiaH U3ydeHus: AUCUUILIUHBI « L {UpKyISATOPBI GU3UKO-IHEPTETHUECKUX YCTAaHOBOK,
o0pa3oBaTeNbHbIE TEXHOJOIMH, OLICHOYHBIE CPEACTBA JUIl TEKYIIEro KOHTPOJs YCHEBAaeMOCTH U
MIPOMEXYTOUYHOM aTTeCTallUy 110 UTOTaM OCBOEHMSI AUCLMIUIMHBI, IEPEYEHb OCHOBHOW M JOMOJHUTEIBHON
JUTEpaTyphl, IPOrpaMMHOTO obecrieueHus: U VIHTepHeT-pecypchl, a Takke MaTepUualbHO-TEXHUYECKOe
o0ecrnieyeHre CrocoOCTBYIOT IUIAHOMEPHOMY M KaueCTBEHHOMY OCBOCHHMIO BCEX YKa3aHHBIX B IIJIaHE
aunaktudeckux enuHun. K gocromHcTBaM paloueil mporpamMMbl MOXHO OTHECTH TO, 4TO B IUIaH
JUCHUIUIMHBI BKJIIOYEHBI TEMbI, PACKPBIBAIOIINE CYIIIHOCTh aKTyaJbHBIX Ha CETOAHSIIHUN JeHb MpoOIemM
aTOMHOT'O MalllMHOCTpoeHus. Periensupyemas pabouas nmporpamma Aucuuruiuasl «Llupkynaropsl ¢pusuko-
SHEPreTUYECKUX YCTAaHOBOK» MPEJCTaBlIeHa Ha O(UIMAIBLHOM caiiTe By3a, OTBEYaeT HOPMATHBHBIM
TpeOOBaHUAM (eepaIbHOTO U JIOKAJBHOTO YPOBHS M IIOJHOCTBIO COOTBETCTBYET KOMIIETEHTHOCTHO-
KBaJIM(UKAIIMOHHOM XapaKTepUCTHKE BhIMyCKHUKA ykazanHoi OII BO.

HauOonpuryto 3Ha4uMOCTh JJIs1 CTY/IE€HTOB MIPUIACT MIPUBJICUEHHUE K MPETOAaBaHUI0 JaHHOW yueOHOM
mucuumuHel - npeactrasuteneit  AO  «OKBM  AdpukanToB», SBISIONMMCS KPYIMHBIM — HAay4HO-
MPOU3BOJICTBEHHBIM ILIEHTPOM AaTOMHOTO MAIIMHOCTPOEHHS, pPAacIoJIaralolliM MHOTONPO(UIBHBIM
KOHCTPYKTOPCKUM  KOJUIGKTUBOM,  COOCTBEHHOW  HCCIICIOBATEIbCKOM,  OKCIEPUMEHTAIHHOU U
MIPOU3BOJICTBEHHOM 0a30ii.

Penen3zenr,

(moxnuck)

« » 2021 r.
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