MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmbl: TexHoJi0rusi BobI U TOIUIMBA B YHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPTETUYECKHUE MACJIA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX 0T HOLIEHUH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemecTp - 48 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

1 cemectp - 43,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

1 cemectp - 0,3 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

IHeabp ocBoeHMS] THCHMIUIMHBI. W3YYCHHE HA3HAUCHHS, OCHOBHBIX TEXHOJOTWH IOIY4EHHS,
OPUMEHEHHS, KOHTPOJIA KadecTBa M oOecreueHHsl MOJJepKaHus B pabOTOCIOCOOHOM COCTOSIHUHU
He(TAHBIX TpaHC(HOPMATOPHBIX M TYPOMHHBIX MAces, OTHECTOMKUX TYPOMHHBIX Macerl.

3agauM JUCHMINIMHBI

- 03HaKOMJICHHE C OCHOBHBIMH BHUIAMHU M XUMHUYECKHM COCTaBOM DHEPIeTUUYECKUX Macell, HX
Ha3HauYeHHEM, OCHOBHBIMH CIIOCOOAMHU MOJIyYEHHS U IPUMEHEHHUS, PU3UKO-XUMUYECKIMH CBOMCTBAMH U
HOPMAaTHBHBIMH ITOKa3aTeJISIMU, METOJIAMH M CPEICTBAMH KOHTPOJISI Ka4eCTBa TOBAPHBIX (CBEXKHUX),
OLIEHKU COCTOSIHUSI HE(PTAHBIX TpaHC(HOPMATOPHBIX U TYPOMHHBIX Macel, OTHECTOMKHIX TYpPOHMHHBIX
Macell B IIPOLecce UX IKCIUTyaTallii, OCHOBHBIMH ITOJIX0/IaMH U TEXHOJIOTHSAMH OUYUCTKU M PETeHEPaIN
(BOCCTaHOBJIEHUS) TAKMX Macell;

- (hopMHpOBaHHKE TTOIXOI0B K ITPOBEICHUIO IPUEMKH, KOHTPOJIIO ITOJITOTOBKH K 3aJIMBY B
000pyI0BaHuE, a TAKKE MPUHATHIO PEIICHHS O TAIbHEHIIeH SKCITyaTalluy YHEPTeTHYECKOro Maca,
BKJIIOYasi HEOOXOIMMOCTD JIOTIOJTHUTEIBHBIX UCTIBITAHUI/aHATIM30B, TPOBEICHHUS OYUCTKH, PEreHepaiuu
WM 3aMEHBI Ha OCHOBAHUU PE3YJIbTATOB OLIEHKU COCTOSHUS 110 HOPMATUBHBIM M JJOTIOJHUTEIHHBIM
IIOKa3aTeIIsIM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHIUKATOPA 10CTHIKEHHSI
KOMIEeTeHIIHH
[1K-2 CriocoObHOCTB NJI-1nk-» Beibupaer SHATB.
y4acTBOBaTh B COBPEMEHHBIE TEXHOJIOTHU - OCHOBHBIC MMOAXObI, TEXHOJIOTUH 1
MIPOCKTUPOBAHUH ITOJATOTOBKH BOJIBI U TOILJIMBA 000pyz0BaHNE JUIsS OYUCTKH U
BOJIONIOATOTOBUTENBHBIX U | JUJISl UCIIOJb30BAaHUS B pereHepaniu (BOCCTaHOBIICHIS)
BOJOOYUCTUTENBHBIX SHEPreTUYECKUX YCTAaHOBKAX HE(TSHBIX TPAHC(HOPMATOPHBIX U
YCTAHOBOK M CHCTEM C TYpOUMHHBIX SHEPTeTUYECKUX Macell,
HCIIONBb30BaAHHEM OTHECTOWKHX Macell;
CepHITHOTO 060PYIOBAHHS - OCHOBHBIE BU/Ibl, HA3HAYCHUE U

XUMHYECKHI COCTaB YHEPTETHUECKUX
Maces, He(TSHBIX U OTHECTOMKHX;
crocoObl OTyyeHus!, PU3NKO-XUMHUYECKHE
CBOICTBA M HOPMATHUBHBIE MTOKA3aTENH,
METO/IbI KOHTPOJIS U 0TOOpa mpood
TOBAapHBIX (CBEXHUX), METO/IbI U CPEACTBA
OLICHKHU COCTOSIHMSI HE(PTSHBIX
TpaHc(hOPMATOPHBIX U TYPOMHHBIX Macel,
OTHECTOMKUX TYpOMHHBIX Macey B
npoliecce X dKCIUTyaTaltu.

YMETh:
- IPUHUMATH PEIIeHNEe 0 HeOOXO0IUMOCTH
OUYHMCTKHU, pPeTeHepaIliy WM 3aMEHBI B
000pyoBaHUM HEPTIHBIX
TpaHcPOPMATOPHBIX U TYPOMHHBIX Maced,
OTHECTOMKHX Macell.;

- OIICHUBATh CUTYAIIUIO, IPUHUMATH
TEXHOJIOTUYECKUE U IIPOLEYPHEIE
pEeIlIeHus TIPH IPOBEICHUH PUEMKH U
IIOATOTOBKHN He(l)TSIHBIX
TpaHcPOPMATOPHBIX U TYPOMHHBIX Maced,
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpPA JOCTHKCHUSA
KOMIICTCHIIUHA

OTHECTOMKHX Macel K 3aJIUBY B
00opyoBaHue.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHANbHOW 00pa3oBaTeNbHON MpOrpaMMe
TexHomoruss Boabl W ToruBa B dHepretuke (mamee — OIIOII), nanpaBnenus moaroroBku 13.04.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa30BaHUE - MATUCTPATYpa.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh OCHOBHBIE BU/Ibl, HA3HAYECHNE M XMMUYECKHI COCTaB SHEPTETHYECKUX Mace; CII0COObI
HOJy4eHUs, PU3UKO-XMMUYECKHE CBOWCTBA U HOPMATHUBHBIE IIOKA3aTENM, METO/bI KOHTPOJIA U 0TOOpa
po0 TOBAPHBIX (CBEKMUX), METOJIBI M CPEJICTBA OL[CHKH COCTOSHHSI HE(TSIHBIX TPAHC(POPMATOPHBIX U
TYpOMHHBIX 3 Macej, OTHECTOMKUX Maces B IIPOLECcCce UX IKCILTyaTal[uH

- 3HaTh OCHOBHBIE MTOJIXO/IbI, TEXHOJIOTUH U 000PYJOBAHUE JUISI OYMCTKU U PEreHEpalun
(BOCCTaHOBJICHHSI) PHEPTETUUECKUX Macell

- YMETb OLICHUBATh CUTYalMIO, IPUHUMATh TEXHOJIOIMYECKUE U IIPOLEYPHBIE PEILIECHUS IIPU
IPOBEICHUH ITPUEMKH U MOATOTOBKU SHEPreTUYECKUX Macel K 3aJIMBY B 000pyJ0BaHUE, HEOOXO0AUMOCTH
OUYMCTKH, pEreHepalluy WK 3aMEHbl B 000pYJOBaHUH SKCILITyaTallMOHHBIX Macell

Pe3ynbTarsl 00ydeHus, MoydeHHbIE TP OCBOEHUH JUCLUILIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. Haznauenue 16 1 4 - 8 - - - - - 4 - Camocmosamenvnoe usyuenue
1 OCHOBHBIE BH/IbI meopemuueckozo mamepuana: Visyaenue
HeTIHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
JHEPreTUUECKUX Macell, "BBenenne. Hasnauenne n OCHOBHBIE BUIbI
OTHECTOMKHX Mace. He(TAHBIX SJHEPTETHYECKUX Mace,
TpanchopmaropHsie 1 orHectoiikux macen. TpaHchopmaTopHbie 1
TypOWHHBIC He(DTSHBIC TypOWHHBIC HE(PTSAHBIC Maciia, OTHECTOMKIE
Macia, OTHECTOHKHE Macja: OCHOBHBIE CIIOCOOBI MOTyUCHNS,
Macja: OCHOBHbIE XUMHUUYECKHUH COCTaB, CBOMCTBA."
CHOCOOBI MOTyYeHHS, H3yuenue mamepuanog 1umepamypnbix
XMMHUYECKHH COCTaB, UCIOYHUKOB:
CBONCTBA. [1], cTp. 238-253; 260-265
1.1 | Beenenue. Ha3snauenue 16 4 - 8 - - - - - 4 - [2], cTp.3-6
¥ OCHOBHBIE BH/IBI [3], 7-12
HeTsIHBIX
DHEPreTUUECKUX Macel,
OTHECTOMKHUX Macell.
TpanchopmaropHsie 1
TypOHWHHBIC He(DTSHBIC
Macia, OrHECTOWKHE
Macia: OCHOBHbIE
CHOCOOBI MOTyYeHHS,
XMMHUYECKHH COCTaB,
CBOMCTBA.
2 OcHOBHBIE 18 4 - 8 - - - - - 6 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
HOpPMAaTHBHBIE (PU3NKO- Wzyuenne matepuana mo paszaeny "OCHOBHBIE
XUMHUUYECKHE HOpPMaTHBHBIE (PU3NKO-XUMHYECKHE
MTOKA3aTEeNH, METOJIBI MTOKa3aTesx, METOJIbI KOHTPOJIS M 0TOOpa mpood
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KOHTpOJISL ¥ 0TOOpa
po0 TOBapHBIX
(CBEXHX), CBEXKHX,
HOATOTOBJICHHBIX K
3aJIUBY,
pereHepHpOBaHHBIX U
9KCILTyaTallHOHHBIX
TpaHc(HOPMATOPHBIX H
TypOMHHBIX HE(PTIHBIX
Maces, OTHECTOMKHUX

TOBAapHBIX (CBEKHUX), CBEXKHX, MOATOTOBICHHBIX
K 3aJIMBY, pErCHEPUPOBAHHBIX U
9KCIUTYyaTAI[HOHHBIX TPAHCPOPMATOPHBIX U
TypOMHHBIX HE(TSHBIX Macell, OTHECTONKUX
Macell." TOArOTOBKA K BBITTOJHEHHIO 3aaHNI
Ha MPAKTHYECKUX 3aHATHIX
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"OCHOBHBIC HOPMATHUBHBIC (PU3UKO-XUMHUCCKUC

Maced. MOKa3aTesH, METObI KOHTPOJIS U 0TOOpa 1pod
2.1 OcCHOBHEIE 18 TOBapHBIX (CBEKHUX), CBEKHX, TOJATOTOBICHHBIX
HOpMaTHBHBIE (PU3HKO- K 3aJIUBY, pET€HEPUPOBAHHBIX U
XUMHUUYECKHE 9KCILTyaTal[HOHHBIX TPaHC(HOPMATOPHBIX U
MOKa3aTeJ M, METO/bI TypOMHHBIX HETAHBIX MacCell, OTHECTOMKIX
KOHTPOJIS ¥ 0TOOpa Macen."
1po0 TOBapHBIX H3yuenue mamepuanog 1umepamypHbix
(CBEXHX), CBEKHX, UCHOYHUKOB:
MOJITOTOBJICHHBIX K [1], cTp. 253-257
3aJIMBY,
pereHepUpOBaHHbBIX U
IKCILTyaTallHOHHBIX
TpaHcHOPMATOPHBIX U
TypOUHHBIX HEPTSIHBIX
Maces, OTHECTOMKHUX
Macel
3 ITpuemka TOBapHBIX 14 IlodzomogKa K meKkyuiemy KOHmMpOJo:
(cBeXkuX) ¥ KOHTPOJIb IToBTOpenue matepuana no paszaeny "[Ipuemka
MOATOTOBJIEHHBIX K TOBApHBIX (CBEXHX) M KOHTPOIIb
3aJIMBKE B MIOJIrOTOBJIEHHBIX K 3aJIMBKE B 000pyJ0BaHHE
o0opynoBaHue TpaHC(HOPMATOPHBIX H TYPOUHHBIX
TpaHC(OPMaTOPHBIX U MHUHEPAIBHBIX YHEPIeTHYECKUX Macel.
TypOMHHBIX [MoaroroBka mMacen K 3aJHMBKe B
MHUHEPAJIbHBIX obopynosanue."
IHEPreTUIeCKHX Maced. ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
IToaroroBka Macen K Nzydenne matepuana no pazaeny "llpuemka
3QJIUBKE B TOBApHBIX (CBEXKUX) I KOHTPOJIb
o0opyioBaHue. MOJITOTOBJICHHBIX K 3aJIMBKE B 000py/0BaHHE
3.1 IIpuemka TOBapHBIX 14 TpaHC(HOPMATOPHBIX U TYPOMHHBIX




(cBeXkux) U KOHTPOJIb
MOATOTOBJIEHHBIX K
3aJIMBKE B
obopynoBanue
TpaHc(HOPMATOPHBIX H
TypOMHHBIX
MHUHEPAITbHBIX

OHEPreTUICCKUX MacCell.

ITogroToBka mMacen K
3aJIMBKE B
obopynoBanue

MHUHEPAIBHBIX YJHEPIeTHYECKUX MaCel.
[ToaroroBka mMacen K 3aJHMBKe B
000pyoBaHue." MOATOTOBKA K BBITIOJIHCHUIO
3a/IaHMIl Ha IPAKTHYECKUX 3aHATHIX
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o pasleiy
"[IpreMKka TOBapHBIX (CBEXHX) U KOHTPOJIb
HOATOTOBJICHHBIX K 3aJIMBKE B 000pYAOBaHHE
TpaHc(OpMaTOPHBIX U TYPOMHHBIX
MUHEPAJIBbHBIX DOHEPIETUUCCKUX MACCI.
[MoaroroBka mMacen K 3ajJHMBKe B
obopynosanue."
H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[1], cTp. 253-257, 277-281

[3], 20-27

IIporeccrr crapeHus
HEPTSIHBIX 1
OTHECTOMKHX Macel
TIPH IKCIUTyaTaIHu
[Ipucanku,
YITyUIIaOIIHEe
IKCIUTyaTaI[HOHHBIC
CBOMCTBA
TpaHcHOPMATOPHBIX U
TYpOMHHBIX HEQTIHBIX
Macel. CMmenrenne

OHEPICTUYCCKUX MACCJI.

14

4.1

Iporneccrr crapeHus
HEPTSHBIX U
OTHECTOMKHUX Mace
TIPH IKCIUTyaTaIHu
IIpucanku,
YITydIIIaloITie
AKCIUTyaTaI[HOHHBIE
CBOJCTBa
TpaHC(HOPMATOPHBIX U
TypOMHHBIX HE(TSIHBIX

14

Ilo0z0mogKa K meKyuiemy KOHmpoio:
[ToBTOpenue marepuaina no pasaeny "IIpoueccel
CTapeHUs! HePTAHBIX M OTHECTONKHMX Macel Ipu
sKcITyaranuu [Ipucanku, ymydmaronie
SKCIUTyaTallHOHHbIE CBOMCTBA
TpaHC(HOPMATOPHBIX U TYPOMHHBIX HEPTIHBIX
Macen. CMmelleHue SHepreTHIecKux Macen."
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"[Ipornecchl cTapeHust HEPTSHBIX U
OTHECTOMKHMX Maces P SKCILTyaTalux
[Mpucanxwy, ynydraronue SKCILTyaTalMOHHbIC
CBOHCTBA TPaHC(HOPMATOPHBIX M TYPOHMHHBIX
HedTsHBIX Maces. CMeleHne SHePreTHIEeCKUX
macen."

H3yuenue mamepuanos numepamypHoix
UCOYHUKOG:

[1], cp. 277-281




maceln. CMmenrenue
SHEPTETUUECKUX Macell.

5 OuucTka u 14 Ilod2omogKa K meKyuiemy KOHmMpoIo:
BOCCTaHOBJICHUE IToBTOpenue maTtepuana mno pasaeny "Oductka
(pereneparrist) 1 BOCCTAHOBIICHHE (pereHeparus)
9HEPTeTUIECKIX MaCeI. 9HEPreTUYECKUX Macel. MacisHbIe CHCTEMBI
MacasHble CHCTEMBI ANEKTPUUYECKIX CTAHIMH U MOACTaHIHH."
DIIEKTPAYECKUX Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
CTaHLIUH U [IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJCTaHIIUH. MOATOTOBKA K MPAKTUYECKUM 3aHATHIM
5.1 Oumncrka n 14 Camocmoamenvroe usyuenue
BOCCTAHOBJICHHE meopemuueckozo mamepuana: N3ydenne
(pereneparust) JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
SHEpPreTHYecKux Macedl. "O4ncTKa U BOCCTAaHOBJICHUE (pereHepanus)
MacnsHble CHCTEMBbI 9HEepreTUUecKuX Maces. MacisHble CHCTEMbI
JNEKTPUYECKUX MEKTPUYECKHUX CTAHIMH U MoACTaHIuiL."
CTaHUUH U MOJCTAHIUI H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], erp. 269-277; 281-296
[2], cTp.15-30
6 OueHka cOCTOSTHUS 1 14 Ilo0z0mogKa K meKyuiemy KOHmpoJio:
MIPUHSTHE PEILIECHUS O [ToBTOpenue marepuaina no pasaeny "OueHka
JaJIbHEeHIIe COCTOSIHUS U IIPUHATHUE PELICHUS O JajlbHEeNIen
9KCIUTyaTaIiu 9KCIUTyaTaI[i TPAaHCPOPMATOPHBIX U
TpaHcOPMaTOPHBIX U TypOMHHBIX HE(TSHBIX MaCell, OTHECTOMKIX
TypOUHHBIX HEPTSIHBIX Mmacen."
Macell, OTHECTOHKHX 110020mogKa K NpaKmuuecKum 3auAMuaM:
Macell. W3yuenne maTepuana no paszaeny "OneHka
6.1 Or1ieHKa COCTOSHUS U 14 COCTOSIHUS ¥ IPUHATHE PELIEHUS O JalbHEHIIEH

MIPUHSTHE PELICHHS O
nanbHeHnIen
IKCIUTyaTaluH
TpaHC(OPMaTOPHBIX U
TypOUHHBIX HEPTSHBIX
MaceJ, OrHECTOMKNX
Macen

SKCIITyaTally TpaHC(HOPMATOPHBIX U
TypOMHHBIX HE(TSHBIX Macell, OTHECTOMKHIX
Macell." IOAr0TOBKA K BBIIOIHEHUIO 3a1aHU
HA NMPAKTUYECKUX 3aHITUAX
Camocmoamensroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OrneHKa COCTOSIHUS ¥ TPUHATHE PEIICHUS O
JanbHEUIIEHN 3KCIUTyaTalluy
TpaHC(HOPMATOPHBIX B TYPOUHHBIX HEPTIHBIX
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MaceJll, OTHeCTOHKKMX Mace."
H3yuenue mamepuanos aumepamypHsix
UCHOYHUKOB:

[1], cTp. 260-296

3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 - 48 0.3 26 17.7
Hroro 3a cemecTp 108.0 16 - 48 - - 0.3 43.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. Haznauenue u ocnosHble 8U0bl HeQmMAHbIX SHEPLeMUYECKUX MACE]l, 02HECHOUKUX
macen. Tpancgopmamopnvle u mypounnble Hepmsnble MACAd, O2HeCMOUKUE MACAA. OCHOBHbLE
Cnocoobl NOIYYEHUS, XUMUYECKULL COCMAE8, CEOLUCMEd.

1.1. Beenenue. Haznauenuie 1 OCHOBHBIE BUJIbI HE(PTSAHBIX SHEPTETHUECKUX Macedl,
orHecTorkmnx maceln. TpaHnchopmaropHbie U TypOMHHBIC HEPTSIHBIC Maclia, OTHECTORKHE Maciia:
OCHOBHBIE CITIOCOOBI MOJTyYEHUs, XUMUYECKUIN COCTaB, CBOMCTBA.

[ToHsiTHEe, OCHOBHBIC BHIBI M HA3HAYCHHE DSHEPreTHYEeCKHX Macell. TpaHchopMaTopHbIE U
TypOuHHBIE He(TsAHbIE Macjia, OTHECTOHKHWE TypOMHHBIE Maciia: Ha3HaYeHHe K OCHOBHbBIC
TpeOoBaHuUs, CIOCOOBI MONYYCHHS, XUMHUYECKUH COCTaB, CBOMCTBA, XapaKTEPUCTUKH, (YHKIUH,
BUIbl U Mapku. KpaTkue cBeJeHHS O CHHTETHUECKUX M CHIUKOHOBBIX 3JIEKTPOU3OJISIIIMOHHBIX
KUAKOCTSAX NI TPAHCPOPMATOPHOTO 00OPYIOBAHUS, A TAKKE CHHTETHYCCKUX TYPOMHHBIX Macjax
Ha ocHOBe apuidochaToB sl TYPOMHHOTO 000pYAOBaHHS.

2. OcHosnble Hopmamughble QuUUKO-XUMUYecKue noKasamenu, Memoovl KOHMpO.ia U omoopa
npo6 MOBAPHBIX (CEEIHCUX), CBEIHCUX, NOOLOMOBIEHHBIX K 3AIUBY, PE2eHEPUPOBAHHBIX U
IKCHILYAMAYUOHHBIX MPAHCHOPMAMOPHBIX U MYPOUHHBIX HePMAHBIX MACe]l, O2HECIMOUKUX MACEIL.

2.1. OcHOBHBIE HOPMAaTHUBHBIC (PU3UKO-XUMUIECKUE ITOKA3ATENN, METOAbI KOHTPOJISA  0TOOpa
po0 TOBAPHBIX (CBEKMUX), CBEKHX, TOATOTOBICHHBIX K 3aJIMBY, pET€HEPUPOBAHHBIX U
9KCIUTYyaTallMOHHBIX TPAHC(HOPMATOPHBIX M TYPOMHHBIX HE(TSIHBIX Maces, OTHECTOMKUX Macell

ToBapuble (CBeXHE), CBEXHE, TOIATOTOBICHHbIE K 3allUBy, pPErCHEPHPOBAHHBIE U
9KCIUTyaTallMOHHBIE TpaHC(POPMATOPHBIE W TYpOMHHBIE HE(TSHBIC Macia, OrHECTOMKHE Maca.
HopmupoBanne OCHOBHBIX (U3MKO-XMMHUYECKUX TIOKa3aTeneld, HOpPMaTHBHAs JIOKYMEHTAIHs,
00beM W HOPMbI HCHBITAaHUHN 371eKTpoobopynoBaHus. OCHOBHbIE HOPMATHUBHBIE MOKa3aTelH,
METOABl M CPEICTBA KOHTPOJIA (MCHBITAaHWI/aHAIM30B) M OTOOpa MpoO TpaHCHOPMATOPHBIX M
TypOMHHBIX Macell, OrHECTOMKMX Macell, MEePHUOAUYHOCTh TPOBEIACHUS U OCOOEHHOCTH HX
npuMeHeHus.  JlomomHuTensHble  ((pakymbTaTUBHBIE) METOABI  KOHTpois.  KomrmiekcHoe
JIMarHOCTHYECKOe 00CiIeJOBaHUE.

3. Ilpuemka mosaphuix (ceedcux) u KOHMPOJb NOO20MOBACHHBIX K 3a/1UgKe 8 000py0osanue
MpancopmamopHblx U MypOUHHLIX MUHEPAIbHbIX IHepeemuyeckux macen. Iloocomoska macen
3aueke 6 obopyoosanue.

3.1. Ilpuemka TOBapHBIX (CBEXHX) U KOHTPOJIb MTOJTOTOBIEHHBIX K 3aJIMBKE B 000py/10BaHNE
TpaHCQOPMATOPHBIX U TYPOMHHBIX MUHEPAJIbHBIX dHEpreThuecKux maces. [loaroroka macen k
3aJIMBKE B 000pYAOBaHHE

[Tpuemka TOBapHBIX (CBEXMX) TpaHCPOPMATOPHBIX U TYpOMHHBIX Macesl. XpaHEHHE Macel.
[ToaroToBka u 3aMBKa Maces B 000py0BaHHE.

4. Ilpoyeccvl cmapenus Hed)m}lelx U O2HEeCMOUKUX MACEeN NPU IKCHIYAMAYUL HDMC(I@KM,
VIVUAIOWUE DKCIAYAMAYUOHHBLE CEOUCBA mDCZHC¢ODMamODHle u mVD6uHHle H€(bmﬂHle
Mmacen. Cmeulerue dHep2emuyeckKux Macei.

4.1. IIpoueccnl ctapeHust HEPTAHBIX M OTHECTOMKUX Maces NnpH dkcruryaTauuu [pucanku,
yIIy4dIIaroU[ie SKCIUTyaTalliOHHbIE CBOMCTBA TPAHC(OPMATOPHBIX U TYPOUHHBIX HE(TAHBIX Macell.
CMeleHne SHepreTH4eCcKMX Macell.

Bnusitonue Ha crapeHue macen (PakTOphl, MPOIECCHl CTApeHHs] U MPOAYKTHI JIECTPYKLUU
TpaHC(OPMATOPHBIX U TYPOMHHBIX Macell, OTHECTOMKUX Macell, oOpa3yrolecs MpH 3KCITyaTaluu
B 00opynoBaHuu. OCHOBBI OLIEHKH COCTOSIHUS 3JIEKTPOOOOPYJOBAHUS IO KOJIMYECTBEHHO-
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KAueCTBEHHOMY COCTaBy IIPOAYKTOB JACCTPYKLMH, HAKAaIUIMBAIOIIUXCS B OKCIUTyaTallMOHHBIX
Maciax. OCHOBHBIE NPHUCAIKH, WCIONb3YyEMBIC U YIYyYIICHHS OJKCIUIyaTalMOHHBIX CBOWCTB
HE(PTSIHBIX HHEPreTHUYECKUX Maces: BHJbI, Ha3HAUYCHUE, MEXaHU3MBbl JCUCTBHUS, KOHTPOIb
cogepxanus. Crabunuzanusi SKCIUTyaTallUOHHBIX M PEreHEepUpOBAaHHBIX Macel C IOMOLIbIO
npucagok. CMmelleHne MHUHEpPaJIbHBIX Maceia: MpoLeaAypa IMOATNOTOBKHM, METOJOJIOTUS OLIEHKU
COBMECTHMMOCTH Pa3HbIX MapoK HE(PTAHBIX TPaHC(HOPMATOPHBIX U, COOTBETCTBEHHO, HE(TAHBIX U
OTHECTOMKHUX TYpOMHHBIX Macedl.

5. Ouucmra u 8occmanosienue (pecenepayusl) s3nep2emudeckux macei. Macuanvle cucmembvi
QNIeKMPUYECKUX CMAHYULL U NOOCIMAHYULL.

5.1. OuncTKa ¥ BOCCTAaHOBJICHHE (PEreHEepallnsi) SHEPTeTHUCCKUX Macesl. MacisiHbIe CUCTEMBbI
ANEKTPUYECKUX CTAHLIMN U NOACTAaHLIAN

MeToapl OYUCTKH W pereHepanuu TpaHCPOPMATOPHBIX M TYpOMHHBIX MHUHEPAIbHBIX Macel.
CopOeHThI I BOCCTAHOBJICHHS, CYIIKH W TOJJCPKAHUS SKCIUTYaTallHOHHBIX CBOMCTB Macell.
®dusnyeckue METOAbl OYMCTKH Macesl. PereHepanmsi 1 BOCCTAaHOBJICHHE CBOMCTB Macen (U3HKO-
XUMHUYECKUMH M XUMHYECKUMH METOIaMU.

6. Ouenka cocmosaHus U npUHAmMUe peulerus 0 0albHeuuel IKCIyamayuy
MPAHCHOPMAMOPHBLIX U MYPOUHHBIX HedhmAnbIXx Macel, 02HEeCIOUKUX MACEJL.

6.1. OLeHka COCTOSIHUS U PUHATHE PEUICHHs O AadbHEeHIIen dKCIUTyaTalluu
TpaHCPOPMATOPHBIX U TYPOMHHBIX HE(PTSIHBIX Macel, OTHECTOMKUX Mace

MeToapl KOHTPOJS COCTOSHUSI MUHEPAJbHBIX Macell B OKCIUTyaTallud C HCIOJIb30BAHUEM
7a00paTOPHBIX (DU3UKO-XUMHUECKUX METOJ0B (IICPUOIUYECKUN KOHTPOJb, «off-liney) u ¢
MCIIOJIb30BaHUEM CHCTEM MOHUTOPHUHTA (B PEKHUME peaibHOro BpeMeHH, «on-liney»). CoBpeMeHHOE
COCTOSIHME€ CHCTEM MOHUTOPUHIA M TMEPCHEKTHBBI UX pa3BUTHs. [IpuMepbl OIEHKH COOTBETCTBUSA
M3MEPEHHBIX M HOPMATHUBHBIX (DU3MKO-XUMHUYECKHX MOKa3aTeNel HSKCIUTyaTallMOHHOTO Macia U
MIPUHSATHUS PEIICHUS O JaTbHEHIIIeH dKCIUTyaTallud Maciia, a TAKkKe 3JIEKTPOOOOPYI0BAaHHUS B IIEJIOM.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. O6cyxneHre NTpUMEpOB MPUHATHUS PELICHHS O AajdbHEHIIen dKCIUTyaTaluu
TpaHc(hOPMATOPHOT0/TYpOMHHOTO Macia;
2. O6cyxaeHne u BbIOOp ONTUMAIILHOM CXEMbl OUHMCTKU U pereHepaluu
TpaHc(hOPMaTOPHOT0/TYpOMHHOTO Maca;
3. O6cyxnenre u BbIOOp ONTUMAIbHOTO Habopa MapamMeTpoB MEPBUYHOTO KOHTPOJIS
COCTOSIHUS TPAaHC(OPMATOPHOTO Maciia B 6ake CUIOBOT0 TpaHchopMaTopa i «on-line»
CUCTEMBbl MOHUTOPHHIA U MEPUOJNUECKOT0 J1a00paTOPHOTO KOHTPOJIS;
4. ITonroToBKa NCXOAHBIX JAHHBIX JUIS IPOBEAECHUS UCIIBITAHUHI TpaHC(HOPMATOPHBIX Mace
Ha COBMeCTUMOCTb. CMellIeHue Maced;
5. Pacuer konuyecTBa NpucaJKi HOHOI (aruaoii-1), HeoOXOJUMOro IS cTabUIU3aun
HKCIUTYaTal[MOHHOTO TpaHC(HOPMaTOPHOTO Maca,
6. CtanapTU30BaHHbIE METO/IbI OIIPEEIICHHUS BJIaTd B TPAHC(POPMATOPHBIX U TYPOUHHBIX
Maciax. BeiGop ontumMaibHOro MeToa;
7. O1ueHKa pe3y/IbTaTOB XpOMAaTOrpauyeckoro onpeesieH s ra3oB, paCTBOPEHHBIX B
AKCIUTyaTaIlAOHHOM Maclie 6aka CHII0BOTO TpaHc(opmaTopa, u BEIpabOTKa PEKOMEH AN 110
JalbHENIIEH DKCIUTyaTallluy;
8. OrneHka pe3ynbTaToB GU3HKO-XMMHUECKUX UCTIBITAHUM TOBAPHBIX (CBEXKHX),
MOJTOTOBJICHHBIX K 3QJIMBY U AKCILTyaTallHOHHBIX TpaHC(HOPMATOPHBIX Macel. BeipaboTka
PEKOMEHJAIUI MO TabHENIIEN IKCIUTyaTaluu;
9. ®opMupoBaHue nepedHs 000pyI0BaHUs A PUIUKO-XMMHUYECKHUX J1abopaTopuit
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TpaHc(hOPMATOPHBIX M TYPOUHHBIX Macell, OLEHKA BO3MOKHOCTH MX TEPPUTOPHATILHOTO U

(GYHKIIMOHAIBHOTO COBMEILIEHUS;

10. O6ocHOBaHUE BHIOOPA TYPOMHHOTO MUHEPAIFHOTO WIIM CHHTETHYECKOTO TypOUHHOTO

Macia;

11. CpaBHeHHE U TEXHUYECKOE 0OOCHOBAHUE BHIOOPA ONTUMAIILHONW MapKu
TpaHc(OpMaTOPHOTO Maciia JuIs 000PYIOBaHUS PA3INYHBIX KJIACCOB HANPSKEHHUS.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armiaHupOBaHHbIE PE3YAbTAaThl 00YUYEHHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

o Kopbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
(5 cootmereTaun ¢ pasnenon 1 GTOpOS | OTACIE TN ¢ 131D
3HaTh:
OCHOBHBIE BH/Ibl, HA3HAYCHHE U XUMHUECKUI COCTaB TectupoBanue/IIpreMka u TOArOTOBKA K 3aJIMBY B
HHEPreTUYECKUX Macell, HePTAHBIX U OTHECTOMKUX; 00opyoBaHue TpaHCHOPMATOPHBIX U TYPOMHHBIX
CTIIOCOOBI OTYYEHUs, PU3UKO-XMMUYECKHE CBOWCTBA Macei1, oToop npob macen
Y HOPMAaTUBHbIE MI0KA3aTeNIN, METOJIbl KOHTPOJIS U TecTupoBanue/TpaHCHOPMATOPHBIC H TYpOHHHEE
oTOopa mpod TOBAPHBIX (CBEKUX ), METOJIBI U N-1nk-2 + + Macila, Ha3HAUCHHE, TIOMYICHHE, CBOHCTRA,
CPE/ICTBA OLCHKH COCTOHHA HEPTAHEIX XMUMUYECKUH COCTaB, OCHOBHbIC HOPMAaTHUBHbBIE
TpaHC(bOP MATOPHBIX 1 TYPOMHHBIX Macer, (U3NKO-XMMHYECKHE MTOKA3aTEIH, METOABI KOHTPOJIS
OTHECTOMKMX TYpPOMHHBIX Macei B Ipolecce uxX KAUeCTEA
OKCILTyaTaIlH
OCHOBHBIE ITOJIX0/Ibl, TEXHOJIOTUU U 000pyJ0BaHUE TectupoBanue/IIpoueccs! crapeHus, NpUCaIKy,
JUISL OYMCTKH U pereHepanuy (BOCCTAaHOBJICHHUS) CMEIICHHE YHEPTETHIECKUX MacCell
HEQPTIHBIX TPAaHCHOPMATOPHBIX u TypOUHHBIX -1k + | + Tectupopanke/TeXHOTOTHH ¥ 0GOPYIOBAHKE 1T
HHEPreTUIECKUX Macell, OTHECTOWKHUX Macel OMHCTKH M PETeHepAIHH TPAHCHOPMATOPHEIX I
TYpOMHHBIX Macell
YMmerh:
OLIEHUBATh CUTYAIHIO, IPUHUMATh TEXHOJIOTHYECKHE TectupoBanue/IIpuemMka u NOArOTOBKA K 3aJIMBY B
Y TIPOLICTyPHBIE PEIICHHS ITPH MTPOBEACHUH IIPHEMKH o0opynoBaHue TpaHC(HOPMATOPHBIX U TYPOHMHHBIX
Y TIOATOTOBKU HE(PTAHBIX TpaHC(HOPMATOPHBIX U N-1nk-2 + maces, oToop npob macen
TypOMHHBIX Macell, OTHECTOWKHIX Macel K 3aJIMBY B
o0opyoBaHuE
NPUHUMATD pPElIeHHEe 0 HE0OXOAUMOCTH OYHUCTKH, Konrponbnas pabora/OnieHKa COCTOSIHUS U IPUHSTHE
pereHeparyy Wik 3aMeHbl B 000PYI0BaHUH V-1 + 4 4+ | 4 | PCIICHHS O BO3MOXKHOCTH 3alliBa SHEPTETHICCKUX
HEPTIHBIX TPaHCHOPMATOPHBIX U TYpOUHHBIX Macell, ) Maces B 000py10BaHHE U O MPOJIOJKEHUU
OTHECTOMKHMX Macell. HKCIITYaTaIlH Mace
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUSA PE3VJIbTATOB OBYUEHUS 1O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Ilpuemka 1 MOrOTOBKA K 3aJIMBY B 000pYA0BaHUE TPaHC(HOPMATOPHBIX U TYPOMHHBIX
Maced, oToop npod macen (TectupoBanue)
2. Ilpoueccel cTapenus, MpUCaAKU, CMEIIEHUE dHepreTuyeckux macen (TectupoBaHue)
3. TexHnosoruu u 000pyI0BaHHUE JIJIsl OYMCTKH U pereHepaluu TpaHc(hopMaTOpHBIX U
TypOuHHBIX Macen (TecTupoBanue)
4. TpancdopmaTtopHble U TYpOMHHBIE Macia, Ha3HAYeHHE, TOy4YeHUe, CBOMCTBA, XUMUYECKUI
COCTaB, OCHOBHBbIC HOPMAaTUBHBIC (PU3NKO-XUMHUECKUE ITOKA3ATEIN, METO/Ibl KOHTPOJIS
kadectBa (TecTupoBaHue)

Dopma peanuzanun: [TncbMennas padora
1. OneHKa cOCTOSIHUS U IPUHSTHE PEIIEHUS O BO3MOKHOCTH 3aJIMBa YHEPTeTUUECKUX Macell B
00opy0BaHuE U O IPOAOIKEHNH dKcIuTyaTanuu Macen (KontponbHast padoTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUS 10 JUCHUILJIMHE
3auem ¢ ouenxou (Cemecmp Nel)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

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

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. benocenbckuit, b. C. TexHomOrUs TOIIMBA U SHEPTETUUYECKUX Macell | yYeOHUK JJIsl By30B I10
cnenuanbHOCTH "TeXHOMOTHS BOABI M TOIUIMBA HA TETUIOBBIX M ATOMHBIX 3JIEKTPUUECKUX
cranmusax" Hanpasienus "Termnosnepreruka” / b. C. benocenbckuii. — 2-¢ u3., Ucp. U oM. — M. :
Wzn-Bo MDU, 2005. — 348 c. — ISBN 5-7046-1286-5.;

2. Byrpos, B. II. Onepreruueckue macna. JlabopatopHsie paboThl : METOAMYECKOE ITOCOOUE TIO
KypcaM "TexHoorust TormiMBa 1 3HepreTuiyeckux macen", "OU3NK0-XUMHUYECKUE OCHOBBI
TEXHOJIOTMH BOJIBI M TOITMBA" 0 HanpasieHnuto "Termnosnepreruka” / B. I1. byrpos, 1O. A.
Mopeiranosa ; Pen. b. C. benocenbckuit ; Mock. auepr. ua-t (MOU TVY). — M. : U3a-80o MOU,
2005.-32c.;

3. ABronomoBa . B.- "Macna u cuctemsl cMa3ku komrpeccopoB. Bogocnaoxkenue" Y. 3,
N3narensctBo: "MI'TY um. H.D. bBaymana", Mocksa, 2012 - (72 c.)
http://e.lanbook.com/books/element.php?pll_id=52241.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Office / Poccuiickuii maket o(hpUCHBIX IPOrpamm;
2. Bugeoxondepenruu (Maitaa, Coepmxasz, BK u np);
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3. SmathStudio.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za gaunbix Scopus - http://www.scopus.com
6. HanmonanbsHas dj1eKTpoHHas 0udamoTeka - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. IlatenTHasi 6a3a Orbit Intelligence kommanuu Questel - https://www.orbit.com/

9. XKypnaa Science - https://www.sciencemag.org/

10. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. IopTaa oTKPHITHIX AaHHBIX Poccuiickoii Mexepamun - https://data.gov.ru

12. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUATBbHON 3aUTHI PD -
https://rosmintrud.ru/opendata
13. Ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. ba3a oTKpBITBIX JaHHBIX Pochuumonnropunra - http://www.fedsfm.ru/opendata

15. HauMoHaIbHBII MOpTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
16. OTkpbITasi yuHuBepcuterckas nngpopmaunonnas cucrema «POCCHSD -

https://uisrussia.msu.ru

17. O¢puunanbHblii caiit MUHHCTEpCTBA HAYKH U BbIclIero oopazoBanus Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru
18. Opunmanbublii caiit @eepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pPa30BAHUSA U HAYKH -

https://obrnadzor

19. ®enepaabublii moptasa "Poccuiickoe odpasoBanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenne
HaHMeHOBaHHe
VyeOnbie ayautopun | JK-120, MammaHbIN 3251 cepBep, KOHIUIMOHED
JUJI IPOBEIECHUS MBI
JICKITHOHHBIX 3aHATHI U B-411, Yuebnas CTOJI IPEenoaaBaTes, CTOJ KOMIIbIOTEPHBIN,
TEKYLIEro KOHTPOJIA nabopaTopus CTYI, Kad I 0JIXK b, KOMIIBIOTEPHAs CETh
«BpraucIuTENBHBIN C BBIXOJOM B IHTEpHET, MyIbTUMEIUNHBIN
ueHtp TBT» IIPOEKTOP, DKpaH, J0CKa MapKEpHast, 10CKa

MapKepHas MepeBUKHAsA, KOMITBIOTED
IIEPCOHAJIBHBIN, KOHAUIMOHED

VY4eOHble ayAUTOPUHI

B-411, YueOnas

CTOJI IpCIogaBaTelisd, CTOJI KOMHBIOTCpHBIfI,

JUIS1 IPOBEJICHUS nabopaTopus CTyI, Kad M1 OJIeXK b, KOMITBIOTEPHAS CETh
MPAKTUYECKUX 3aHITUH, «BrIaucInTEeIbHBIN C BBIXOJ0M B IHTEpHET, MyJIbTUMEIUMHBII
KP u KII uentp TBT» MPOEKTOP, IKPaH, JOCKa MapKepHas, JOCKa

MapKepHasda nNepcaABU)KHaAA, KOMIIBIOTCP
HCpCOHﬂJ’ILHLIffI, KOHIWIIWOHED

VY4eOHble ayAUTOPUHI
JUTSl TIPOBEJIEHUS
IIPOMEKYTOUYHON

B-411, YueOnas
naboparopus
«BrI4uCINTEILHBIN

CTOJI IIPENOAABATEIIS, CTOJI KOMIIBIOTEPHBIH,
CTYJ, Kad U1t 0AEKIbl, KOMIIBIOTEPHAS CETh
C BBIXOJ0M B MIHTEpHET, MyIIbTUMEIUNHBII
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aTTecTaluu

uentp TBT»

MIPOEKTOP, FKPaH, JTOCKa MapKepHasi, JOCKa
MapKepHast IepeIBIKHAs, KOMITBIOTEP
NIEPCOHABHBIN, KOHIUIHOHED

ITomemmenust misa
CaMOCTOSITEIbHOH
paboThI

HTB-303, JlekuuonHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BENIAJIKa OIS OJICHKIbI,
KOMIIBIOTEpPHAsS CETh C BbIX0JI0M B MIHTEpHeT,
KOMIBIOTEP NEPCOHAIBHBIN, TPUHTED,
KOHJUIIMOHED

TTomerenust misa

B-413/1, Kabuner

CTyJ, Kad UIst XpaHEHUsT HUHBEHTApsI, CTOJ

KOHCYJIbTHPOBAHUSA COTPYAHUKOB Ka(b. HHCBMGHHBIﬁ, XOJOANIIbHUK
HTOTH
[Tomewmenus nis B-417, [lomenienue Kpeciio pabouee, pabodyee MECTO COTPY/IHHKA,
XpaHeHus yueOHo- CTOJI, CTYJI, IIKad A7 JOKYMEHTOB, Kad A
O6Op}II[OBaHI/I$I n BCIIOMOT'aTCJIBHOI'O XpaHCHUA UHBCHTAPA, KOMIBIOTCpHAaA CETh C

yqe6H0ro HHBCHTAaps

nepconaia kag. "TOT"

BBIXOJIOM B IHTEpHET, T0CKa MapKepHasi,
MHOTO()YHKIIMOHAJIBHBIN IIEHTP, KOMITBIOTEP
MIEPCOHAJIbHBIN, TPUHTEP, KOHAULIHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JIJUCHOUILJIAHBI

SHepI‘eTI/I‘{CCKI/IG Maciia

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

KM-5

TpanchopmaropHblie U TypOUHHBIE Macia, Ha3HAYEHUE, ITOJy4YeHNE, CBOWCTBA, XUMHYECKUN
COCTaB, OCHOBHbIE HOPMAaTUBHBIEC (PU3NKO-XUMHUECKUE ITOKA3ATENN, METO/Ibl KOHTPOJISI KAueCcTBa
(TectupoBanue)

[Tpremka 1 MOATOTOBKA K 3aJIUBY B 000pY0BaHUE TPaHCHOPMATOPHBIX U TYPOHMHHBIX Maced,
ot6op npo6 macen (TectupoBaHue)

[Tporneccel cTapeHwust, MPUCAAKH, cMelIeHe sHepreTudeckux mMacen (TectupoBanue)
TexHosornu 1 000pyAOBaHKE JJIsI OYUCTKH M PETCHEPAlH TPAaHC(HOPMATOPHBIX M TYPOMHHBIX
macen (TectupoBanue)

OreHka COCTOSIHMS U IPUHSATHE PEIICHUS O BO3MOXHOCTH 3aJIMBa SHEPreTHYECKUX Macell B
000opyI0BaHUE U O MPOAODKEHUH IKCIuTyaTtaru Maceln (KontposbHas paboTa)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Howmep
paszena

Hunexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Henens 4 7 10 12 14
KM:

Paznen nucuuruinHbl

Beenenne. Hasnauenne u OCHOBHBIE BUBI HE(DTIHBIX
HHEPreTUUECKUX Macell, OTHECTOMKHX Macell.
TpanchopmaropHble U TypOMHHBIE HEPTSHBIE MacIa,
OTHECTOMKHE Maciia: OCHOBHBIE CIIOCOOBI MOJTyYEHHUS,
XUMHYECKHH COCTaB, CBOMCTBA.

11

Benenue. HaznaueHnue u oCHOBHBIE BUbI HE(DTIHBIX
SHEPreTUYECKUX MacCesl, OTHECTOMKHUX MACEIl.
TpanchopmaropHbie 1 TypOUHHBIE HEDTSHBIE Maca, + +
OTHECTOMKHE Maclia: OCHOBHBIE CTIOCOOBI MTOTYUEHUS,
XUMHUUYECKHI COCTaB, CBOMCTBA.

OcHOBHbBIE HOPMATUBHBIE (PU3UKO-XUMHYECKHE
noKa3aTesH, METOAbl KOHTPOJI U 0TOOpa mpod
TOBapHBIX (CBEXKMX), CBEKUX, TOATOTOBICHHBIX K
3aJIUBY, PET€HEPUPOBAHHBIX U IKCILTyaTallMOHHBIX
TpaHCPOPMATOPHBIX U TYPOHMHHBIX HEQTAHBIX Macell,
OTHECTOMKHX Macell.

2.1

OcHoBHbBIE HOpMATUBHBIE (PU3UKO-XUMHUYECKHE
1oKa3aTesH, METOAbl KOHTPOJI U 0TOOpa mpod
TOBapHBIX (CBEXKHX), CBEKUX, TOATOTOBICHHBIX K
3aJIUBY, PET€HEPUPOBAHHBIX U IKCILTyaTallMOHHBIX
TpaHCQOPMATOPHBIX U TYPOUHHBIX HEQTAHBIX Macell,
OTHECTOMKHMX Macell

[Tpriemka TOBapHBIX (CBEKHUX) U KOHTPOJIb
MOJrOTOBJICHHBIX K 3aJIUBKE B 000py/JOBaHUE
TpaHCPOPMATOPHBIX U TYPOMHHBIX MUHEPAIbHBIX
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sHepreTrHyeckux macen. [IoAroToBka Macen K 3aInBKe
B 000pYZOBaHUeE.

3.1

[Tpremka TOBapHBIX (CBEXKHX) U KOHTPOJIb
MOJITOTOBJICHHBIX K 3aJIUBKE B 000PYI0BaHUE
TpaHC(HOPMATOPHBIX M TYPOUHHBIX MUHEPATbHBIX
sHepreTudeckux Macen. [loaroroBka Macesn K 3aIHBKe
B 000py/I0BaHHE

[Tporneccrl cTapeHust HeYTAHBIX U OTHECTOMKHX Mace
npu skcrryaranuu [pucankuy, yinyymiaroomue
HKCIUTyaTal[HOHHBIE CBOMCTBA TPaHC(HOPMATOPHBIX U
TYpOUHHBIX HEPTAHBIX Macen. CMenieHre
HHEPTEeTUYECKUX Macell.

4.1

[Ipouecchl cTapeHnss HEYTAHBIX U OTHECTOMKUX Macel
npu 3Kcrutyaranuu [Ipucaaku, ymydiiatonye
9KCILTyaTallMOHHBIE CBOWCTBA TPAaHC(HOPMATOPHBIX U
TypOUHHBIX He(TAHBIX Macen. CMeneHne
SHEPreTHYECKUX Macell.

OuuncTKa U BOCCTAaHOBJICHHUE (pereHepanys)
SHEPreTUYECKUX Macelsl. MacisHble CUCTEMBbI
AIEKTPUYECKUX CTAHLIMN U MOACTAHLIHIA.

5.1

OuncTka ¥ BOCCTaHOBJICHHUE (pereHepars)
SHEPreTUYECKUX Maces. MaciisiHble CUCTEMBI
ANIEKTPUYECKUX CTAHIIUH U MOACTAHIIUN

OreHKa COCTOSIHUS U IPUHSTHE PEIICHUS O
JanbHENIIel SKCIUTyaTalluy TPaHCPOPMATOPHBIX U
TypOMHHBIX HE(QTSHBIX Macell, OTHECTOWKHUX Macell.

6.1

OrneHka COCTOSTHUS U IPUHATHE PELICHUS O
JanpHeHel skcrutyaTauuy TpaHc(hopMaTOPHBIX U
TYpOMHHBIX HEPTSIHBIX Maces, OTHECTOWKUX Macell

Bec KM, %:

25

15

15

20

25
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