MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMmmbl: TexHuka u pu3nka HU3KUX TeMIepaTyp
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OBOPYJAOBAHUE KPUOI'EHHBIX CUCTEM

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

8 cemecTp - 14 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KosnokBuym

Pedepar
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

8 cemectp - 0,3 yaca;

Mockgsa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu sAcTpebos A.K.
[IpenomaBaTelib NaerTbnratop ROe5b2163-YastrebovAK-2523fea A K. fctpebos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.Il. KprokoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

My3uHa F0.H0.

Waentuduratop

Re86e9a56-Puzina-4d2acadl

(pacmudpoBka
MIOJITIHUCH)

10.10. Ily3una

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heapr ocBOeHMS] MUCUHMILIMHBI. H3YYEHHE CXEMbl KOHKPETHON KpPHUOTE€HHOW OXHKUTEIbHOU
YCTAHOBKH, KOHCTPYKIIMH €€ JJIEMEHTOB, BOIPOCOB €€ paboThl M JKCIUTyaTalliH, IPOBEACHUE
9KCIIEPUMEHTOB C Pa3JIMYHBIMU KPUOTEHHBIMU YCTPOUCTBAMU
3agauM JUCHMINIMHBI
- U3y4YEeHHE OCHOBHBIX BHJIOB HU3KOTEMIIEPAaTypHBIX YCTAHOBOK, IPUMEHSIEMBIX B
IMPOMBIIIJICHHOCTH,
- IOJIy4€HHUE CBEACHUM 0 PU3NYECKUX MPUHIIMIIAX IOCTPOSHUSI HU3KOTEMIIepaTypHBIX YCTaHOBOK;
- IpuoOpeTeHne HaBbIKOB PabOTHI ¢ MHPOPMALIMOHHOM 0a30H, KOTOpast He0OXOAUMa JIJIst
CO3/1aHUS HU3KOTEMIIEPATYPHBIX YCTAHOBOK;
- [IOJIY4YCHHC YMGHI/If/’I IIPpUHUMATh U OGOCHOBBIBaTB KOHKPCTHBIC TCXHUYCCKUEC PCUICHU ITPU
MOCIEAYIOEM KOHCTPYUPOBAHUH 3JIEMEHTOB HU3KOTEMIIEPATYypPHBIX YCTAaHOBOK.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI{ N HAMMCHOBaAHUC KOI[ U HAUMCHOBAHUEC 3anﬂaﬂnp03amﬂ>le pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIMU

ITK-3 I'oTOB K pacueTHO- W /1-3nk-3 Bonageer 3HATh:
DKCIIEPUMEHTAIIBHOMY JKCIIEPUMEHTAIBHBIMU - 0COOCHHOCTH YCTPOHCTBA W PAOOTHI
aHaJIU3y OCOOCHHOCTEH METOJaMHU HCCJIEJ0BAHUS COBPEMCHHOT'O KPUOTCHHOI'O
HU3KOTEMIIEPATYPHBIX HU3KOTEMIIEPATYPHBIX 000py0BaHHS.
MPOIIECCOB MIPOIIECCOB

YMETh:

- Y4aCTBOBAaTh B 9KCIICPUMCHTAJIbHBIX
UCCJIEJOBAaHHSAX MPOIIECCOB B KPUOTCHHBIX
YCTaHOBKaxX U 00pabOTKe pe3ysbTaToB

HKCIIEPHUMEHTOB.
[TK-4 Cniocoben k W ]1-411x-4 3HaeT OCHOBHBIE 3HATh!
MPOEKTUPOBAHUIO Y3JI0B KOHCTPYKIIMOHHBIC 3JIeMeHThl | - OCHOBHBIC 3JICMCHTRI
SKCHEPUMEHTAIBHBIX U HU3KOTEMIIEPATYPHBIX HU3KOTCMIICPAaTypHbIX YCTAHOBOK 1
IPOMBIIIIEHHBIX YCTAaHOBOK M CIIOCOOBI HIX 0COOCHHOCTH MX PaOOTHI.
HU3KOTEMITEPATyPHBIX COCOUHEHMS
YCTaHOBOK YMETh:

- MCII0JIb30BATh MOJIyYE€HHBIE 3HAHUS JUISI
POEKTHUPOBAHHUS U IKCILUTyaTalluu
YCTaHOBOK HU3KOTEMIIEpPATypHOI
TEXHUKH.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumrHa OTHOCUTCS] K OCHOBHOI npodeccroHaibHOoM 00pa3oBarenbHOM nporpamme TexHuka u
¢uznka HU3kKux temmeparyp (naitee — OIIOII), nanpasnenus noarorosku 14.03.01 Snepuas sHepreTuka
U Teriopu3nKa, ypoBeHb 00pa3oBaHus: BbIciiee 00pa3oBaHue - 6akagaBpuar.

Tpe60BaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:

- 3HaThb OCHOBbI JUCHUIIIINH ((TepMOIlI/IHaMI/IKa», «TCpMOI{I/IHaMI/I‘{CCKI/Ie OCHOBBEI
HHSKOTGMHepaTypHOﬁ TCXHUKHN, «TemmomaccooOMeHHEIE arrmapaTbl HU3KOTEMIICPATYPHBIX YCTAHOBOK

- YMCTb HAaBBIKH, ITOJIYYCHHLIC BO BPEMS ITPOXOKIACHUA HpOH3BOI[CTBCHHOI>'I MMPAKTUKHN

Pe3ynbrarhl 00yueHus, OIY4EHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBINOJTHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.







3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNINHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTETFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OobopynoBanue 90 8 - 14 | 28 - - - - - 48 - Iloozomogska K meKyuwiemy KOHmMPOJIIo:
KPHOTEHHBIX CHCTEM [ToBTOpEeHue MaTepuaa no paszaety
11 H3y4enue cxemsl 52 - - 28 - - - - - 24 - "O0opyaoBaHNE KPHOTEHHBIX CUCTEM"
TEJIUEBOTO OKMKHUTEIS, Ilodzomoeka K nabopamopnoit padome: Jns
KOHCTPYKLIUH €r0 BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
AJIEMEHTOB U OCHOB HX HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
paboThl 3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
1.2 [IpoBenenue 38 - 14 - - - - - - 24 - TaK K€ U3yUYUTh BOIPOCHI BAPHAHTOB
9KCTIEPUMEHTAIBHBIX 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
UCCIIEIOBaHUM ¢ pazneine "OOGopynoBaHNE KPUOTEHHBIX CHCTEM"
PasIMYHBIM Marepuay.
KPUOTE€HHBIM 1lo020mo6Ka K ayOunoprovim 3aHAmMuAM:
obopynoBaHueM ITpopaboTka JIEKIIH, BBITOJHEHUE U

MOJICOTOBKA K 3amure jab. paboTh
Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
N3yueHnue marepuana no pasaeny
"O6opymoBaHNE KPUOTEHHBIX CUCTEM"
MOJITOTOBKA K BBITIOJIHEHHUIO 33/JaHU#l HA
MPAKTHYECKUX 3aHIATHUIX
Camocmosmenvnoe uszyuenue
meopemuueckozo mamepuana: VIsydaenue
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"O06opynoBaHHE KPHOTCHHBIX CUCTEM"
Iloozomoexa pepepama: B pamxax
pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB 110
BBIOPAHHOI TeMe, KOMIUIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHU C TEMOM pedepara,

5




MOJATOTOBUTH NPE3CHTALMIO JUIS BBICTYIICHUS
IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyICHTY
HpeIararoTcs CICAYIONIHe BapUaHThL:
«CoBpeMeHHOE KPHOTEHHOE 000PyAOBaHIE)»
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 3-78
[2], 2-15
[3], 3-58
[4], 3-105
[5], 2-50
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 - 14 28 0.3 48 17.7
Hroro 3a cemecTp 108.0 - 14 28 - - 0.3 65.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obopydosanue KpuoceHHbIX cucmem

1.1. V3y4yeHue cXxeMbl TeIMEBOTO OXKHMIKUTEISI, KOHCTPYKLIUH €ro JICMEHTOB H OCHOB HX PaOOThI

[MpuHUMNMaTbHAS U TEXHOJIOTHYECKas cXxeMa yCTaHOBKH. CHCTEMbI XpaHEHHUsI ra3000pa3HOro
renusi. OCHOBHOM M BCIIOMOTaTeNIbHBIE KOMIIPECCOPBL. BIIOK OCYIIKHM reust ¥ OYMCTKH OT IpUMeceit
Opyrux ra3oB. Kpro61ok ycTaHOBKH: KOMIIOHOBKA, TEIUIOOOMEHHBIE anmnapaThl, pacIIupUTEIbHbIC
ycTpoiicTBa (HOPIIHEBOI JeTaHnep, APOCCENbHBIA BEHTHIIb), COOPHHK JKHIKOrO TeiHs |
TpyOOmpoBO T €ro cnuBa. BakyymHoe 000py10BaHHE OKMKUATEIIS. .

1.2. [IpoBeneHue SKCIIEPUMEHTATBHBIX UCCIICAOBAHHN C Pa3IMYHBIM KPHOTEHHBIM
000py1I0BaHHEM

WcnpiTanue  IUIACTHHYATO-PEOPUCTOTO  TEIUIOOOMEHHMKA. MccnenmoBaHue — OXJIaXKICHUS
KPUOTEHHBIX XKHUJIKOCTEH METOJIOM BaKyyMHPOBAHUS [MapOBOT0 MPOCTpaHCTBa. M3yueHue mporiecca
BBIHY)KJICHHOTO KaIIMJUIIPHOTO pacraja CTpyH..

3.3. TeMbl NpaKTHYECKUX 3aHATHH
1. IlpunnunuanbHas ¥ TEXHOJIOTHYECKAs CXeMa reIMeBOro OXKMKUTeNs (4 yaca).;
2. KoMmmpeccopHoe 1 BakyyMHOE 000py0BaHHE I'eJINEBOT0 OXKMKUTENS (6 4acoB).;
3. CucreMbl OYUCTKH ra3000pa3HOro refus OT puMecei (6 4acoB).;
4. TermooOMEHHBIE arnmapaThl TEINEBOr0 OXKIDKUTENS (6 4acoB).;
5. PacmmpuTenbHble YCTPOMCTBA IeIMEBOT0 OXKUKHUTENS (6 4acoB)..

3.4. Tembl 1a60paTOPHBIX padoT
1. UcnibITanue miacTuHYaTo-pedprucToro TerioooMeHHuKa (4 yaca).;
2. VccnenoBanne OXJIaXKACHHUsSI KPHOTEHHBIX JKUAKOCTEH METOI0M BaKyyMHPOBaHHS
[apoBOT'0 MPOCTpPaHCTBA (4 Jaca).;
3. M3yuyeHue nporecca BBIHYXAEHHOTO KallWJUIIPHOTO pacnaja cTpyi (4 gaca)..

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OO6cyxnenne marepuanoB o keicam paszzaena "OOopynoBaHNUEe KPUOTEHHBIX CUCTEM"
Texywuii konmpons (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJIbHBIX MEPOTIPUATHIL 110 pazzaeny "O0opynoBaHne KpUOTEHHBIX cucTeM"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHp

€MbIX B HUX KOMIETEeHII NI

Howmep paznena O11eHOYHOE CPEeJICTBO
3arutaHuPOBAHHbBIC PE3YJIbTATHI OOYUYEHHUS 110 Kotbl JTUCHUTLIUHEI (B (THI ¥ HAUMEHOBAHUE)
TUCIUILTNHE COOTBETCTBUH C
WHKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1
3HaTh:
0COOEHHOCTH YCTpOICTBa U pabOThI COBPEMEHHOTO VJT-3mics + Pedepar/CoBpemMeHnHOE KpUOT€HHOE 000PYI0BaHHE
KPUOTE€HHOT0 000PYAOBAHMUS )
OCHOBHBIC JIEMEHTBI HU3KOTEMIIEPATYPHBIX YCTAHOBOK | 1y N-dica + KonnokBuym/CurcreMbl MOATOTOBKH U XpaHEHUs
1 0COOEHHOCTH UX pabOThI pabouero Tena B reJINEBOM OKUKHUTEIIE
Ymern:
y4acTBOBATh B IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUIX JlaboparopHnas pabota/3yuenue npoiecca
MIPOIIECCOB B KPHOTCHHBIX YCTAHOBKAX M 00pabOTKe BBIHYKJICHHOTO KallMJUIAPHOTO paciajia CTpyi
PESYJILTATOB IKCICPUMEHTOB JlaGopaTtopHnas pabota/McnipiTaHle MIIaCTUHYATO-
NJ1-3nk-3 + peOPUCTOro TEMI000MEHHMKA
JlaboparopHas pabota/MccnenoBanue oXaaxaeHUS
KPUOTEHHBIX KUJIKOCTEH METO/IOM BaKyyMHUPOBAHHUSI
MIapOBOTO MPOCTPAHCTBA
MCIIOJIL30BATh TOJTyYECHHBIC 3HAHUS TSI KommokBruym/KproOIok reineBoro 03KMKHUTEIs
MPOEKTUPOBAHMSI U IKCILTYaTaIlH YCTAaHOBOK N-4r1k-4 +
HU3KOTEMITEPATYPHOH TEXHUKH




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUYEHUS MO JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. 3y4eHue mporiecca BIHYKIEHHOTO KaMIIIPHOTO pacnana crpyi (JlabopatopHas padbora)
2. McnpliTanue miacTuHYaTo-pedprcToro TermiooomMenHuka (Jlaboparopnas padota)
3. UccnenoBanne oXJaXI€HUS KPUOTEHHBIX JKUKOCTEH METOIOM BaKyyMUPOBAHHUSI TAPOBOTO
npoctpancTa (JlabopaTopHas padoTa)

Dopma peanuzanuu: YcrHas popma
1. Kpuo0Gmnok renueBoro oxuxutens (Kommoksuym)
2. CucTeMbl MOATOTOBKY U XpaHEHHUs paboyero Tena B renueBoM oxmxurene (Kommoksuym)
3. CoBpemenHoe kproreHHoe obopynoBanue (Pedepar)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenxoti (Cemecmp Ne§)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I'paues, A. b. OGopynoBaHue TeIMEBBIX OKIKUTENCH U pedprkepaTopoB: YdyeOHoe mocodue mo
KypcaMm "PedpuxepaTtopsl u oxxmxutenn” u "[IpoektupoBanue KpuoreHHslx cuctem" / A. b.
I'paues, 0. B. Cunssckuit, B. 1. Autunos, Mock. suepr. un-t (MOU TVY) . — M. : U3a-so MOU,
1998 . — 80 c. - ISBN 5-7046-0306-8 : 4.50 .;

2. Kopones, I1. B. VcnpiTanue miactuHuaTo-pedprcTOoro TerioooMennnka. Jlaboparopnas padora
N 3 : meroanueckoe nocodue 1o kypey "O6opynoBaHue KPHOT'€HHBIX CUCTEM" 110 HAIIPABICHUIO
"Texunueckas ¢puzuka" / I1. B. Kopones, Mock. snepr. un-r (MOU TVY) . — M. : U3naTenbckuii
oM MDU, 2007 . — 16 c.;

3. Byxapos, A. B. UccnenoBanue Termnodunueckux mpooaemM MoJTydeHus CTaOUITbHBIX
MOHO/IMCIIEPCHBIX KaIleIbHBIX MIOTOKOB : yueOHOe nmocobue mo kypcam "ObopynoBaHue
KpuoreHHsIx cucteM", "HuskoremneparypHslid SKCIEpUMEHT"', 'Y CTAHOBKH U CUCTEMBI
HU3KOTEMIIEpaTypHOI TEXHUKH'" O HampasieHuto "SnepHas snepretuka u temnodusuka” / A. B.
byxapos, T. A. Anekcees, B. 1O. Jlepamos, Ham. uccnen. ya-t "MOU" (HUY"MBHN") . — M. : U3n-
B0 MOU, 2019 . — 60 c. - ISBN 978-5-7046-2146-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10697;

4. T'opbaues, C. I1. Ternodusznueckne mpouecchl B KPUOT€HHBIX CUCTEMax : yueOHOe MocoOue 1o
Kypcy "Temnodpusndeckne npoueccsl B HU3KOTEMIEPATYPHBIX cUcTeMax" 10 HaIllpaBJIECHHIO



"Snepnas suepreruka u rerwiogpusuka” / C. I1. 'opbaues, Hau. uccnen. yn-r "MON"
(HUY"MDBH") . — M. : U3x-Bo MDU, 2017 . — 107 c. - ISBN 978-5-7046-1860-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=10077;

5. byrkeuu 1. K.- "KauecTBo 1 Hage:)kHOCTh KproreHHbIx cucreM”, M3narenscreo: "MI'TY um.
H.D. baymana", Mocksa, 2007 - (52 c.)
http://e.lanbook.com/books/element.php?pll_id=58483.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpam;
2. Windows / OniepanrionHas cucrema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC "YHuBepcuTerckas 0u0IHOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

OO NO O EWN

. Hayunasi 3;iekTpoHHas 6ubamoreka - https://elibrary.ru/
. ba3za nannbix Web of Science - http://webofscience.com/
. Baza nannbix Scopus - http://www.scopus.com

. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. HanmmonanbHbIii mopTaj oHJIaiiH o0yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
. OduunanbHubiid caiit @eepajibHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoBaHUI0 U

MmetpoJioruu - http://protect.gost.ru/
10. OTkpbITas yHuBepcuTerckas nnpopmannonnas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun noMeneHus

Homep ayauropun,
HAaHMeHOBaHHe

OcHamenue

VY4eOHble ayAUTOpUH IS
IPOBEIEHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIS

2K-120, Mammnansiii 3a1 UBI]

cepBep, KOHIUITUOHED

Kpuonentp-102, YuebHo-
Hay4Has jaboparopus
TeI1000MeHa B SJEPHBIX U
TEPMOSIJIEPHBIX peakTopax

CTyJ1, 000pya0BaHUE yueOHOE,
TEXHUUYECKas anmnaparypa,
MHBEHTaph CIIENUAIN3UPOBAHHBIN

VY4eOHble ayAUTOpUH IS
IPOBEIECHUS MPAKTHUECKUX
3agsatuit, KP u KII

M-412, YuebHas ayaquTopus

CTEJUIAX JJIsl XpPaHEHUsI KHUT, CTOJI,
CTYJI, MYJIbTUMEIUIHBINA ITPOEKTOP,
JI0OCKa MapKepHast

K-120, Mamunssiii 3an1 MBI

cepBep, KOHIUIMOHEP

Kpuonentp-102, YuebHo-
Hay4Has J1aboparopus
Ter1000MeHa B SIEPHBIX U
TEPMOSIJIEPHBIX peaKkTopax

CTyJ1, 000opyaoBaHUE yueOHOE,
TEXHUUYECKas anmnaparypa,
MHBEHTaph CIIENUATIA3UPOBAHHBIN

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS 1aOOPATOPHBIX
3aHATHI

M-417/2, JJabopaTopust
KBAHTOBOU U OIITUYECKOUN
BJIEKTPOHUKHU

CTYJ1, CTOJI MUCbMEHHBIM,
obopymoBaHue ais
9KCIIEPEMEHTOB, CTCH]T
71a00paTOPHBIH, CTEH A YIeOHBIIH

M-418/1, Yuebnas
nabopaTopus MEXaHUKU
JBYX(}a3HbIX CUCTEM

CTOJI, CTYJI, JJAOOPATOPHBIN CTEH]T
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M-408, Aynutopus xad. "HT"

CTCJUIAXK IJI1 XpaHCHUA
HWHBCHTAps, CTOJI

Y4eOHble ayIUTOPUU AJIs
MIPOBEACHUS
MIPOMEKYTOUYHOM
aTTecTaluu

M-409/2, Aynutopus kad.
HHT"

CTOJI IIPEIOAABATENS, CTOJI, JOCKA
MEJI0Basi, MyJbTUMEIUWHBIN
IIPOEKTOP

M-411/1, KomnbroTepHbIii
KJ1acc

CTOJ1, CTYJI, JOCKA MEJIOBasl,
MYJIbTUMEAUNHBINA TPOEKTOP,
KOMITIBIOTEP NEPCOHAIBHBIN

M-412, YueOHas ayautopus

CTEJIJIaXK JUIsl XPAHEHUs KHUT, CTOJI,
CTYJI, MYJIbTUMEIUMHBINA ITPOEKTOP,
JIOCKa MapKepHasi

K-120, Mamunnsii 3an MBI

cepBep, KOHIUITUOHED

IMTomemnenus misa
CaMOCTOSITENILHOW PabOTHI

M-411/1, KomnbsroTepHbIit
KJ1acc

CTOJI, CTYJI, JOCKA MEJIOBas,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NEPCOHAIbHBIN

ITomentenus miis
KOHCYJIbTHPOBAHUS

M-402, Aynutopus xkad. "HT"

CTEJUIaX JJI1 XpaHEHUs1 KHUT, CTYII,
CTOJI MUCbMEHHBIN

[TomereHus Tt XpaHESHHsI
o0opymoBaHus U y4eOHOTO
UHBEHTAps

M-407/1, Knagosas

CTEJIaX I XpaHEHUs
HHBCHTAaps, CTCIJIAXK IJIA XPaHCHUA
KHWT, HTHBEHTaph
CIeLMATU3UPOBAHHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

O6opynoBaHue KPHOTEHHBIX CUCTEM

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6

CucTeMbl MOATOTOBKU M XpaHEHHUsI pabodero Tela B renueBoM oxmxurene (KomiokBuym)
Kpno6mox renmuesoro oxuxurens (Komioksuym)

CoBpeMeHHOe KpuoreHHoe ooopynoBanue (Pedepar)

HcnpiTanue miacTuHYaTo-pedpucToro terioooMennuka (Jlaboparopuas padora)
HccnenoBanue OXJIaIeHUsI KPUOTEHHBIX KHUJIKOCTEH METOJIOM BaKyyMHUPOBAHUS IIAPOBOTO
npoctpanctsa (JlabopaTopHas padora)

W3yueHwue mpoliecca BBIHYKJICHHOTO KalMJLISIPHOTo pactnazaa ctpyii (Jlaboparopuas padota)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHbl KM: L 2 3 4 > 6
pasjena Henens 4 8 10 14 14 14
KM:
1 OO6opynoBaHue KPUOTEHHBIX CHCTEM
W3y4eHne cXeMbl IeJIMeBOro 0XKWKUTEIS,
11 KOHCTPYKIMH €0 JIEMEHTOB U OCHOB X + +
paboThI
IIpoBeneHMe 3KCIEPUMEHTAIBHBIX
1.2 UCCJIEIOBAHNM C pa3IMYHBIM KPUOTE€HHBIM + + + +
000pyTI0BaHEM
Bec KM, %: | 30 30 20 7 7 6
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