MunucTepeTBO HAYKH U Bhicuiero oopazopanua P@

DenepannHOE rocylapcTREHHOE 0I0/IZKeTHOE 00Pa30BaTEILHOE YUPexK/IeHHe

BbICLIEro o0pa3oBaHusd
«HanucHa bHBIN HeceI0BaATeILCKHI yHHBepeuTeT « MIOW»
@uanan @I'bOY BO «HURY «MI3W» B 1. Boskekom

Hanpaenenue moarotoBkn: 13.03.02 DnexTposHepreTHKA H 3JIEKTPOTEXHHKA

HaumenoBanne 00pazoeaTeibHOH nporpaMMbl: DIIEKTPOIHepreTHYECKHe CHCTeMBbl H IH(poBbie TEXHOJIO-

ruu, i poBbie cHeTeMb! pesieliHOM 3aMTLI H ABTOMATHKH

YpoeeHb o0pazoBaHud: DaKkajgaBpuaTt

Mdopma 00yueHHn: OYHAs

Padouan nporpaMma THCHUILTHHLI
XUMWUYECKH AHAJIA3 ¥ KOHTPOJIb TEILIOHOCUTEJEN
AINEKTPOOBOPY AOBAHHU S

EBnox

baok 1 «/IncuumInALI (MOTYJIH

YacTe 0Gpa3oBaTe/ILHOH NPOTpaMMEI

@opMupyeMas YIaCTHHKAMH 06pazoBaTe/IbHBIX
OTHOLIEHH i

WHpexe AHCUMNNHHBL IO Y4EOHOMY MIAHY

B1.B.07

pr,HO&MKOCTL B 3a4YE€THLIX €THHHIAX

6 cemecTp - 2

Yacos (Beero) no yuebHomy maany

6 cemectp - 72

Jexmun

6cemectp - 16 gacon

Hpa KTHYCCKHE 3aHsITH

yue0HLIM NIAHOM He NpPeayCMOTpeHa

JlaGopaTopHblie paGoThl

6 cemecTp - 16 yacor

KoHCYALTALNNAIIO KYPCOBOMY NpoeKkTy/ pabore

y‘-leﬁHbIM ILJIaHOM He IpeJycMOTpPeHE]

CamocToaTensHas padora

6 ceMecTp - 22 uaca

BEIHOHAA:

PT'P

yueOHBIM ITAHOM He DpegycMoTpeHa

TIpoMeRyTOUHAsE ATTeCTAIIHA:
3a4eT ¢ OleHKOH

6 cemectp — 0,3 yaca

Koutpoas:
334ET ¢ OLICHKOH

6 cemectp - 17,7 uaca

Boxkexnii 2023




HPOTPAMMY COCTABHIIIL:

JouesT xadenpsl DHEPreTHKH, K.T.H., f; /
TIOTICHT S / (f\ I/ M.B. OnoeBriega
(MOMKHOCTE, YYEHA CTENEHb, YYEHOE 3BaHHE) (HG,ELHHCL}/ ! {paciu{poBKa NOAMKHCH)

W.o. 3aBemyromero kadeapoil DHSPreTHKU M.C. Upanunkuit

(HazgaHue Kadeapsr) C—%ﬂ{cs) (pacmudpoBKa NOANMCH)

PykoBoautens 00pa3oBaTensHON IpOrpaMMEl DIIEKTPOSHEPTeTUYECKUE CUCTEMBI U MU(DPOBHIE TEX-
HOJIOTHU

JloneHT kabenpbl JHEPreTUKY, K.T.H. A.B. CTprKUUIeHKO

{ZOMKHOCTE, YHCHAA CTENCHR, YUCHOS 3BAHNE) (ronnuce) (paciuindpoBKa NOANHCH)

Pyxoronutens 00pazoparensHOR nporpaMMel [{ndposrie cucTeMBI pelieiHOM 3allUTH U 4BTOMATH-
KU

JIOUEHT, K.T.H., TOUEHT i E.I. 3ennna

{IOMKHOCTR, YUCHAA CTCMCHE, YUCHOE 3BAIINE) (HO,M]H‘CI:) (pacimdpoBKa LIOATHCH)

Pyxoeoaurtens 00pazopaTebHBIX HporpaMM [ Mpo3IeKTpocTanuy ¥ NU(POBEIE TEXHOIOTHH, VIH-
TeIUIeKTYallhHas BO30OHORIsIeMas DHEPreTHKaA

HortenT xabenpsl JHEPreTHKH, K.H.,
JOUEHT 4 W I1.B. IllamMuryion
{IOMKHOCTR, YHCHAA CTENEHb, YICHOC 3BaHHC) ('ﬁo,amncx:) (pacmuposKa NOAIHCH)
COT'JIACOBAHO:
W.o. 3aBenyroniero xadeapoi SHEPreTHKA M.C. VBannuxni

(Ha3paHHe kadeaper) [IONHHCE )} (pacuidpoBKa HOATHCH)



1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

He.]'lb OCBOCHHUA JUCHHUIIJIMHBI M3YUCHHUC MCTOAOB M CPCACTB 3KOHOMHH OHCPIUH, B(b(beKTI/IBHOFO HCIIOJIb30BAHHA SHEPTOPECYPCOB 3a CUCT MPUMCHCHHA
MHHOBAIITMOHHBIX pCIHGHHfI I10 SKCILTYyaTallu Macell.

3agauyu IUCHUILINHBI:

- obecrieyenne Oecriepe0oitHON  pabOTHI,

AJIEKTPOIHEPTETUYECKOTO MACIOHANOIHEHHOTO 000py/I0BaHMUS;
- OMpeJeNieHre TOTPEeOHOCTH TPOM3BOJICTBA B DHEPreTUYECKUX Maciax, IOJArOTOBKa OOOCHOBaHUM TEXHMUYECKOTO TIEPEBOOPYKEHUS, Pa3BUTHUS
Maci0X035iCTBa, PEKOHCTPYKIIMM U MOJIEPHU3ALUN CUCTEM SHEProoOeceyeHUs.

dopmupyembie y 00y4aromerocss KOMNIETEeHUMU M 3alUIaHUPOBAaHHBIC Pe3yJbTAThl 00y4YeHHMsl TUCIIUIIMHE, COOTHECEHHbIE C HHAMKATOPaAMH

JOCTHKEHHNSI KOMIIeTEeHIIMIi:

HpaBI/IJIBHOf/JI 9KCIITyaTalluu,

pPEMOHTA W MOJACPHHU3AIWMN OSHCPICTUYCCKOTO, TCINIOTCXHUYCCKOIO H

KO}I 1 HAMMCHOBAHHUE
KOMIECTCHIIMHA

KOZ[ 1 HAUMCHOBAHU ¢ HHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMH

3anaHnpoBaHHbIE Pe3yabTaThl 00yYeHHs

IIK-1 Cnocoben yuacTtBOBaTh B
cOope M aHaJM3€e MCXOIHBIX JTaHHBIX

TUTSt MPOCKTUPOBAHHUS
SHEPTrOO0HEKTOB, MIPOBEICHUHT
pacueroB W OKCIICPUMEHTOB B
COOTBETCTBUHU c TUITOBBIMU
METOINKaMU 17§ CpecTBaMH
ABTOMATH3AIINH, 00paboTKOit
MOTYYEHHBIX pE3yIbTaTOB,

COOJTIONEHNN TIPOW3BOJCTBCHHONH |

JKOJIOTHYECKOH 0€e30MMacHOCTH,
YIpaBIeHUH, SKCIUTyaTallHH,
O0CITy’)KWBaHHH, JAOBOJKE IPOIECCOB
Hu peMoHTe TEXHOJIOTUYECKOI'0

000pyIOBaHUS

[IK -1.1 Bemomuser c6op u
aHaJIu3 JaHHBIX 10 3aJaHHON
TeMaTHUKe, 000CHOBBIBAET BHIOOD
TEXHOJIOTUYECKHUX PEIICHHM.

3HATH:

-METOJbl UCIIOJI30BAHUS SHEPTreTUUECKUX Macell KaK pecypc MpeanpHUsTHI TEIo-
Y DJIEKTPODHEPIEeTUKHU;

- TEXHOJIOTMYECKHUE CBOMCTBA U XapaKTEPUCTUKH SHEPTeTHUECKUX Macen. Biausiaue
TeMIepaTypbl, HaBICHMs, BJIAKHOCTH M IIOBEPXHOCTH METaJUla HA CTApEHUE
JHEPreTUYECKUX Mace.

- Ha3HauYEHUE MPUCATOK U CIIOCOOBI X KOHTPOJIS;

yMeTh:

- OCYIIECTBHUTH BbIOOp HambOojee 3PPEeKTUBHBIX (HU3UKO-XMMHUUYECKUX METOJIOB
BOCCTAQHOBJICHHSI KCILTyaTallMOHHBIX CBOWCTB YHEPTETHUECKUX Macedl.

- IPUMEHSATh Ha MPAKTUKE 3aKOHBI M MPUHIMUIIBI, JICKAIIUE B OCHOBE 3HEPro- W
pecypcocOepexeHusl.

2. MECTO JJUCHMILIUHBI B CTPYKTYPE OBPA30OBATEJIbHOM NPOI'PAMMBI BO

Z[I/ICLII/IHJ'II/IHS. 6a3preTc;1 Ha JUCHUIIIMHAaX:

QJICKTPOIIPHUBO 1.

«Bricmas MaTE€MaTHuKay,

((CDI/I3I/IK8.)), «BrIcias MaTCMaTHuKay, «3.]'ICKTpI/ILICCKI/IC MalIvHbl H

PGSyJ'ILTaTBI O6y‘IeHI/I$I, MOJIYYCHHBIC IIPU OCBOCHHUU AUCHHUILJINHBI, H606XOJII/IMLI IpHU U3YUCHUUN CIICAYIOINNUX NUCHUIIINH: «CucreMsl JAUArHOCTUKHU U
HaJEKHOCTD 060pyI[013aH1/151», «PeXUMBI pa6OTLI H OKCILTyaTaluus SJICKTPUICCKUX CUCTEM)», IIPU BBITIOJTHCHUN BLIHyCKHOf/'I KBaHH(I)HKaHHOHHOﬁ pa6OTBI.




3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1. CTpyKTypa IUCHUNINHBI

OOI1mast TpyI0eMKOCTh JUCIATUTMHBI COCTABIISET 2 3a4eTHBIX €MHMII, 72 Jaca.

Pasziel TUCIUIUIMHEL - o Pacnpenenenue pr&OCMKOCl;I/I pazzena (B 4acax) 1o BHAaM Coneprxanne caMOCTOSITEIbHOM
No DopMa IPOMEKYTOUHOI o i °§( § yueOHOM paboThI paboThl
i aTrecramm 3845 ¢ Kowrarcrmas p | Kom | (comsmmen e ucromsa now. 51
(no cemecmpam) 590 Jlex | Ilp | Jla6 | KIIP | UKKII | TTA poib
N3yueHne TeopeTndeckoro u
AKTYaJIbHOCTh PAllHOHAIBHOTO NPaKTHYECKOro MaTepuaa;
1 | ucnonb30BaHMs SHEPrETHUECKHMX 14 6 4 - 4 - - - 6 - [1], cTp. 238-245,
peCprOB Brinmonnenue JOMAIIHEro 3aJJaHuA:
[2], cTp. 4-19.
5 M3ydeHue TeopeTudecKoro u
Hepro- pecypcocbeperaromiue
2 TEXHOJIOI'MU B TCIIJIOOHEPICTUKE U 14 6 4 4 6 HII)aKTHqZCK602()8raTepHaHa:
3JIeKTPOIHEPTETUKE TIPH ) N N N N [1], ctp. 276-284, )
IKCIUTyaTaLU YHEPTeTHICCKUX Macel BIONHEHHE JOMAIIHEro 3a/aHH:
[2], cTp. 4-19.
N3ydeHne TeopeTuuecKkoro u
DkoJsiornueckasi 6e30macHOCTb MNPaKTHYCCKOI'0 MaTepHaja:
3 | ’KCIuTyaTay SHEPTeTHUECKUX Macell 14 6 4 - 4 — — — 6 - [1], cTp. 268-280.
BrinonHeHre JOMAIIHEro 3a1aHusL:
[2], ctp. 4-19.
N3ydeHne TeopeTuuecKoro u
OreHKa 3HEePreTHYECK Ot HPaKTHIECKOro MaTepuaa:
4 | sdpdexTMBHOCTH SHEProcOEperarImmx 12 6 4 - 4 - - - 4 - [1], cTp. 284-287.
MEpOPHATHI 110 CTAOWIH3AINH MaCEI BrinonHeHre JOMAIIHEero 3a1aHusL:
[2], ctp. 4-19.
Bauer 18 6 — — — — — 0,3 — 17,7 3aueT MpOBOAMTCS B YCTHOH popme
Hmozo 3a cemecmp 72 6 16 | - 16 - - 0,3 22 17,7
[Ipumeuanue:Jlexk — nekuuu; [Ip — mnpaktuyeckue 3anstus; Jlab — mnaGoparopusie paboTe; KIIP — aynuTopHble KOHCYNIBTAllMM MO KYpCOBBIM

npoekram/padotam; MKKII — nnanBuyanbHbIe KOHCYJIBTAIMM IO KYpCOBBIM IpoekTaM/padotam; [TA — npomexyrounas arrectauus; CP — camocrosiTenbHas

pa60Ta CTYACHTA.




3.2.KpaTkoe coaep:xaHue pa3/iesioB
6 cemecTp
1. AxmyanvHocmb payuoHaIbHO20 UCHONbI0BAHU IHEPLEMULECKUX PECYPCO8

AKTyaJIbHOCTh PalMOHAJILHOIO MCIIOJb30BaHUs JHEPrEeTUUYECKUX pecypcoB B Poccum u 3a
pyoexxoM. XapaKTepUCTHUKA TPAJAUIMOHHBIX SHEPrOpPECYpCOB. AHAIM3 CYIIECTBYIOIIEIO YPOBHS
3pPEKTUBHOCTH  HWCHOJB30BaHUS  dHepropecypcoB.  OCHOBHBIE  HAmpaBICHUS  DHEPro-
pecypcocoepexenusi. HopmatuHas 6a3a sHEprocOepekeHus

2. DHepeo- pecypcocbepezaioujue MexHoI02UU 8 MENI0IHePeemuKe U dINeKMpPOoIHepeemuKe npu

9KCHIYAMAYUY IHEPeMUYECKUX Macell
[Tpobnembl sHEPro- pecypcocOepekeHuUs IKCILTyaTallid YHEPT€TUIECKUX Macell.
DHepreTuyeckue mMacia Kak pecypc Ha IpeaIpUsITUIX TEIUIO U 3JIEKTPOIHEPTETUKH.
KJIaCCI/I(i)I/IKaIII/Iﬂ, HAa3HA4YCHUEC U HOMCHKJIATypa SHCPTCTUYCCKHUX MACCII. TexHomornueckue
CBOMCTBA M XapPaKTCPUCTUKHN DHCPIrE€TUICCKUX MACEII. Bmmsuane TEMIICPATYPhI, JaBJIICHUA,
BJIQYKHOCTH M MOBEPXHOCTH METallJla Ha CTapeHHe dHepreThueckux macen. [Ipucaaku.
3. JKonoeuyeckas 6e30nacHoOCmb SKCNIYAMAYUY IHEPLEMUYECKUX MACET

HpO6J'I€MBI CHUCTCMbI KOHTPOJIA Ka4€CTBA DHCPITCTUUCCKHUX MACCII. DU3NKO-XUMHUYECKIX METO/bI
BOCCTAHOBJICHHS SKCINTyaTallMOHHBIX CBOMCTB OHEPTCTUYCCKHUX MACCII. HHCTp}IMeHTaJ'II)HOG
o0creoBaHNE MaclOHANOIHEHHOTO o0opynoBanus. Tepmorpadus . MeToa paHHel 1MarHOCTUKU
TpanchopmMaTopoB

4.0Oyenka snepeemuieckoti 2¢pgpexmusHocmu_snep2ocoepedcenus
Merton «cpoka okymaemocTu».MeToa «HOpMbl TpUOBLTNY (peHTabenbHOoCTH). CpaBHUTENbHAS

sKOHOMMUECKas 3 (EeKTUBHOCTh BAPUAHTOB KalUTalIOBIOXKEeHUI. PacueTsl ¢ yuetom dakrtopa
BpeMeHH. OnpezeneHue npeaeabHol sHepreTHyeckoi 3pHEeKTUBHOCTH UHBECTUILIUH B
SHEPTrOCcOEpEeKEeHHE.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHBI.

3.4. Tembl 1a00paTOPHBIX padoT
6 cemecTp
1. KonnuecTBeHHOE ompe/iesieHre BOIbI B SHEPreTHUYecKuX Maciax (4 Jaca).

2. OnpeneneHue TeMnepaTypbl BCOBILIKU B 3aKPbITOM TUTJIE (4 daca).

3. Onpeneneane KHHEMATUYECKOW BA3KOCTH YHEPIETUUYECKUX Macell (4 yaca).
4. OnpeneneHue KUCIOTHOTO Ynciia Macen (4 Jaca).

3.5.PI'P
VY4eOHBIM MJIaHOM HE IPETYCMOTPEHBI.

3.6. TemaTnka KypCcOBBIX IPOCKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/kypcoBas paboTa yueOHBIM IJIAHOM HE TPETyCMOTPEHBI.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Howmep pasnena mucuuruines! (B

3aruiaHupOBaHHbBIC PE3yJIbTaThl 00YUCHHUS 110 Konpr OLieHOUHOE CPENICTBO
cooTBeTcTBHH C 11.3.1)
JUCIUTUINHE HHANKA 4 cemecTp (THMIT ¥ HAUMEHOBAHUE)
(B COOTBETCTBUU C pa3aeioM 1) TOPOB 1 2 3 4 5 61 7
3HaTh:
METOABI HCHOJIb30BaHUS JHEPIETUYCCKUX .
. Tecrl «HomenknaTypa, CBONUCTBA U XapaKTEPUCTHKU
Macell Kak pecypc NPpEealpHUATHH TEIUIO- U
IK-1.1 | X TpaHCc(HOPMATOPHBIX MACEID»
ANEKTPOIHEPIETUKY;
TEXHOJIOTHYECKHUE CBOMCTRA U
XApaKTEPUCTUKN DJHEPreTHYECKUX Macell.
Binsiaue TeMIIepaTyphl, JQBIICHUSL, | e 44 X Tect 3«DU3NKO-XMMHUYECKMX METOABI BOCCTAHOBJICHUS

BJI@QKHOCTH W TMOBEPXHOCTH MeTalyla Ha AKCIUTyaTaIlMOHHBIX CBOMCTB 3HEPTeTHUYECKUX MACeI»
CTapCHUC DHECPICTUYCCKUX MACCII;

Tect 2«HomeHkaTypa, CBOWCTBA U XapaKTEPUCTUKU TypOUHHBIX

HAa3HA4YCHUE TIIPUCATOK U CIocoOBl  UX
Macein

KOHTPOJIA, MK -1.1 X

YMmeTb:

OCYIIIECTBUTDH BBIOOp Haubosee
3G GEKTUBHBIX PUBUKO-XUMHUYECKHX Oruer no JaGopatopHoii padore Nel
METOJIOB BOCCTAHOBJICHUS K -1.1 X| X Ortuer 1o 1abopaTopHoii pabote Ne2
AKCIUTYaTal[MOHHBIX CBOMCTB
SHEPreTUYECKUX Macel.

Otuer o nabopaTtopHoit padore Ne3

IIPUMCHATH Ha MIPAKTHUKE 3aKOHBI U
P P K -1.1 X | X | Oruer mo mabopatopHoii pabote Ned

MIPUHIIMIIBI, JIeXKAIMe B OCHOBE SHEPro- U
pecypcocOepexeHust




4. KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIEETO KOHTPO.JIS1 YCOIEBAEMOCTHU U MPOMEXKYTOYHOM
ATTECTALIMM MO JUCIHUATIINHE

4.1. Texymuii KOHTPOJIb YCIEeBA€MOCTH MO AUCHHUILINHE:
6 cemecTp

— TECTUPOBAHUE:
1. Tecr «HomeHnkmnarypa, CBONCTBA H XapaKTEPUCTHKH TPAHCHOPMATOPHBIX MaCeID)
2. Tectr «HomeHkmnatypa, CBOMCTBA M XapaKTEPUCTHKH TypOUHHBIX MACEID»
3. Tect «PU3HKO-XUMHUYECKUX METOJIBI BOCCTAHOBIICHHS HKCILTyaTaIl[HOHHBIX CBOMCTB
SHEPreTUYECKUX Macem»
-0T4eT JabOopaTOpHBIX padoT
1. Oruer naboparopHoil paboTel Nel;
2. Oruer mabopatopHoit paboTsl No2;
3. Oruer mabopaTtopHOi paboThl Ne3;
4. Ortuer mabopaTtopHOM paboThl Ned,

bannpHO-peUTHHIOBasA CTPYKTYypa AUCLUIUIMHBI SBIISIETCS IPHIOKEHUEM A.

4.2. llpoMe:KyTOYHASI ATTECTANMSA MO TUCHHUIJINHE (YACTH THCHHUIIJIMHBI):
6 cemecTp

3auer.
Ornenka ompenaenseTcs B COOTBETCTBHM ¢ [lososkeHneM o OayIbHO-PEHTHHTOBOM CHUCTEME ISt
crynentoB prmana HUY «M3OW» B 1. BoibkckoM Ha OCHOBAaHUM CEMECTPOBOM COCTABIISIONIHX.

IIpumeuanue: OneHOYHBIE MaTepuaabl MO TUCHUILIMHE TMPUBEACHBI B (OHIE OLIEHOYHBIX
marepuanon OITOIL.

B IMPUIIOKCHUC K TUIIJIOMY BBIHOCUTCA OLICHKA 3a 6 CCMCCTD.

5. YYEBHO-METOJINYECKOE OBECIIEYUEHUE JUCHUIIJIMHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3IAHMSL:

1. Cubuxkun, FO.J{. Dxcrutyaranus 53JI€KTPOOOOPYIOBAHMS AJIEKTPOCTAHLIMNA M TMOJCTAHIIMNA:
yuebHOoe mocobue anst cTyneHTOB Bbiciux yueOHbIX 3aBeaeHuid / FO.Jl. Cubukun. — Mocksa ;
bepnun : upexkr-Menua, 2017. — 448 c. : ui., cxem., Tabn. — Pexxum gocrtyna: mo moamucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=480996 . — ISBN 978-5-4475-9362-9. — DOI
10.23681/480996.

2. ABTOoHOMOBA, U. B. KomnpeccopHble CTaHIIMU M YCTAaHOBKH : ydeOHoe nocobue / 1. B.
ABroHOMOBa. — Mocksa : MI'TY um. H.D. baymana, [6. r.]. — YacTs 3 : Macna u cucteMsl
cMasku KoMrpeccopoB. Bonocnadxenne — 2012. — 72 ¢. — Tekcer : snexTpoHHsIi // JIans :
aNeKTpoHHO-O0nbMoTeunas cucrema. — URL: https://e.lanbook.com/book/52241

3. Besoceabcknii b. C. TexHonorus TormBa 1 SHEPreTUYECKUX Macell: YUeOHUK 115 By30B. - M.:
UznarensctBo MOU, 2003. - 340 c. — 17 7K3.

5.2 JInueH3noHHOE ¥ CBOOOTHO pacHpoCcTpaHsieMoe MPOrpaMMHoOe odecredyeHne:
Microsoft Word, Microsoft Excel, Power Point.


https://biblioclub.ru/index.php?page=book&id=480996
https://e.lanbook.com/book/52241

5.3. UnTepHeT-pecypchl, BKI0OYasi npodeccnoHalbHble 0a3bl JaHHBIX H HH(POPMAIMOHHBIE
CIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas uapopmanronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas cucrema «Koncynbrant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «["apant» http://www.garant.ru

bazamannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopushttps://www.scopus.com

[Moptan oTkpbIThIX AaHHBIX Poccuiickont Mepepanuu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MwuHuCTEpCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nanneix Hayunoit anekrponnoii oubarorekn eLIBRARY.RU https://elibrary.ru/

baza naHHbBIX MPoecCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Ia U COIMATBHON 3alllUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEpCTBA 9KOHOMUYECKOT0 pa3sutus PO http://www.economy.gov.ru

baza oTkpbIThix qaHHbBIX Pochuamonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlane» https://e.lanbook.com

denepanbHas rocyaapcTBeHHas WH(opMmanuoHHas cuctema «HaluoHanbHas SIEKTPOHHAS
oubmuoTeka» https://H30.pd

HarnpionansHeiii nopran ornaitd ooyuerust « OTKpeIToe 0OpasoBanue» https://openedu.ru

OnektpoHHas 6a3a manHbix "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbuapiii  cailt denepallbHOTO areHTCTBA IO TEXHUYECKOMY pPETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubmuoreka MOUhttps://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
JlekIMOHHBIE, TIPAKTUYECKHE U JIa0OpaTOpPHBIE 3aHATUS TIPOBOJATCA J1AOOPATOPHUHU

XUMUYECKUX TEXHOJOTUNA UM. 150-71eTrsa nepuoaudeckord CUCTEMbI XUMUYECKUX 3jieMeHToB J[.1.
MenneneeBa. B aynmutopHoi yactu 3Toi jJabopatropun cHaOeHHa 0OOpyJAOBaHUEM IS TOKa3a
0oOy4JaroImMx  MaTepuajoB, CPEACTBAMH  3BYKOBOCIPOMW3BEICHHMs, JIOCKOH  ayJIHTOPHOM,
o0opynoBaHHEeM JJIA TPEACTABICHUS Npe3eHTanuid (IU1a3MeHHash I1aHellb, IePCOHATbHBIN
KOMIIBIOTED).

JlaGopaTopHas 4acTh OCHaIICHA!

AKBQIUCTHILISITOP JICKTPUUCCKHUI;

BECHI aHAJTUTHYECKHE;

BECHI TEXHUYECKHE;

mKad CyIIIbHbIN;

puOop Ui OIpEeesICHUs TEMIIEPATYPhl BCIIBIIIKU B 3aKPHITOM THIJIC;

Buckosumerpsl (BIDK-1,BIDK-4);

yCTaHOBKA IS ONIPEICIICHUS BIIard B Macax.


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJIVIBHO-PEMTHUHI'OBASI CTPYKTYPA JUCHUTIJIMHBI
XUMHUYECKUN aHAJIN3 U KOHTPOJIb TEIUIOHOCUTENIEH
AJIEKTPOOOOPYTOBAHUS

(Ha3BaHME JMCLIUIUIHHBI)
6 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MepOl'[pl/IﬂTl/Iﬁ TEKYHIEro KOHTPOJISA yCII€eBAEMOCTH IO JUCIUIIJIMHE!

KM-1 Tect «HomenknaTypa, CBOMCTBA U XapaKTEPUCTUKH TPAHCPOPMATOPHBIX MACEII»
KM-2 Tect «<Homenkiatypa, cBOWCTBA U XapaKTEPUCTUKU TYpOMHHBIX Macei»
KM-3 Tect «PU3UKO-XUMHUYECKUX METOJIBl BOCCTAHOBJICHUSI AKCIUTYaTAlIMOHHBIX CBOMCTB

HHEPTeTUIECKUX MACeI

KM-4 Otuer nabGopatopHOi paboTs! Nel
KM-5 Otuer naGopatopHOil paboThl Ne2
KM-6 Otuer nabGopaTopHO paboThl Ne3
KM-7 Otyer nmaGopatopHOi paboThl Ned

Bua npomeskyTo4HO# aTTeCTALMU — 3a4€T C OLICHKOM.

TpynoeMKoCTh JUCIUIUIMHBI = 2 3.€.

Homep Paznen aucuuminHb Wunexc KM-1 |KM-2 |KM-3 |KM-4 |[KM-5 |KM-6 [KM-7 3a4er
pazzaenaj KM:
AKTyaJbHOCTh PallMOHATBHOTO
1 HCITOJIb30BAaHMS DHEPTE€THIECKUX + + +
pecypcoB

DHepro- pecypcocheperaroniue
TEXHOJIOTHH B TEIUIOIHEPTETHKE U
2 | DIEKTPOIHEPreTUKE pU + +
SKCIUTYATAI[MH YHEPTETHIECKHX
Macern

DKoJIoruueckas 6€30macHoOCTh

DKCIUTyaTalliHA DHEPIETHUYECKUX

3 yaran P + | + +
Macell
OrneHka YHEPTreTHYECKON
s> dexTuBHOCTH

4 b + |+ +

SHEprocOeperaroIux MeponpUsIThHil
0 cTaOWIN3alK Macell

Munumansssiii 6amnza KM | 4 4 4 12 | 12 | 12 | 12 20
MaxkcumansHbli 6ami3a KM | 7 7 6 20 | 20 | 20 | 20 40




MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0KeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEIbCKHI YHUBepcuTeT « MW

dumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpasnenue noaroropku: 13.03.023/1eKTpo3HepreTHKa M 3J1eKTPOTEXHHKA

HaumenoBanmne o06pazoBaTe/ibHOIi MPOrpaMMbl: JJIeKTPOIHEPreTHYECKHE CHCTEMBI U (G POBbIe TEXHOJIOTHH,
[udpposeie cucTeMbl peieiiHOM 3aIUTHI U ABTOMATHKH
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®opma 00y4eHHUsI: OYHASA
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B1.B.07XUMHYECKHI AHAJIN3 U KOHTPO.JIb TEILJIOHOCHUTEJIENA
IJIEKTPOOBOPYJTOBAHUA
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OueHouHble MaTepuaybl MO JUCLHUIUIMHE [PEJHA3HAYEeHbl JUId OLIEHKHU: JIOCTHYKEHUS
00yJaromuMucs 3aIUIaHUPOBAHHBIX PE3YJIBTATOB OOyUEHHs IO JUCHUIUIMHE, dTana (popMUpOBaHHS

3aIlJTaHUPOBAHHBIX KOMHGTGHHHﬁ.

OHGHO‘IHBIG Marepuajibl MO0 AJUCHUINIMHC BKIHOYAKOT OLCHOYHBIC CPCACTBA JIA HPOBCACHUA

MEpPOTIPUATHI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH.

OneHouHble cpeacrea AJisi ONCHKHU 3aIJIAHUPOBAHHBIX PE3YyJAbTATOB oﬁyqe}mﬂ nmo
AUCHUIIJIMHE, COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTeHIMIi:

3artaHUpOBaHHBIE pe3ybTaThl o0yueHus | Koupl OrneHo4HOE CpeacTBO
110 JUCLUILINHE HUHOUK (THN ¥ HAUMEHOBAHUC)
(B COOTBETCTBUU C pa3zieiaoM 1) aTopoB
3HaTh:
METO/IBI WCIIOJI30BaHUS
DHEPreTUYECKUXMAcel Kak pecype Tecrl«HomeHnknarypa, cBOICTBa 1
npennpnﬂmﬁ TeIIo- u | [IK-1.1 | XapakTepUCTUKHA TpaHC(l)OpMaTOpHBIX Macem
ANIEKTPOIHEPTETHKH;
TEXHOJIOTHYECKHE CBOMCTBA "
XapaKTEePUCTHKHU YHEPTETUUECKHUX
Mmacen. BimsiHue TEMIIEPATYPHI, Tect 3«DU3MKO-XUMUYECKHUX METOIBI
JABJICHUS, BJIQKHOCTH W TIOBEPXHOCTH IIK -1.1 | BOCCTAHOBJICHHS JKCILTyaTallHOHHBIX CBOWCTB
MeTajla Ha CTapeHUE PHEPTEeTUUECKUX SHEPTETHYECKUX MaCe
Macer;
Tect 2«HoMeHkaTypa, CBOMCTBA U
Ha3HAYeHUE MPUCATOKU CHOCOOBI HX XapAKTEPUCTHKA TYPGHHHEIX MaCei
KOHTPOJIS,; IK -1.1
Ymern:
OCYIIIECTBUTBH BBIOOpP Haubosee
3¢ HEeKTUBHBIX (PU3HKO-XUMHYECKHX Otuet no nabopatopHoit padote Nel
METOJ/IOB BOCCTaHOBJICHHUS IIK -1.1 | OT4er mo nabopaTopHOit paboTe No2
AKCIUTYaTallMOHHBIX CBOICTB
SHEPreTHYECKUX Maced.
NPUMCHATH Ha IMIPAKTUKE 3aKOHBI U OtyeTt no nabopaTopHoit padboTe No3
MPUHITATIEI, JIS)KAIIUEe B OCHOBE IIK-1.1 | Otuer mo naboparopHoii pabote Ned

SHEPro- U pecypcocOepesKeHusl.

Conep:xaHue oneHOYHBIX cpeacTB. llIkana u KpuTepun oeHMBAHUS

Tecr«HoMeHK/IaTypa, CBOHCTBA U XaPAKTEPHUCTHKH TPaHC(HOPMATOPHBIX Mace»

Tect cocrout u3 12 Bonpocos. Bpemst BoinosHeHus 10 MUHYT.

[Tpumep Bapuanra Tecta:

1. OcHogHble cBolicTBa TypOuHHOTO Macna TI1-22C:

A) Kunemarmueckas Bsskocts 20-35,2 mm?/c, Hammune cepsl He Bbiue 0.,5%, cenekTuBHas

TCXHOJIOTHA OYUCTKH

Bb) Kunemarmueckas Bsskocth 20-23 mm?/c, Hammunme ceppl He Bbllle 2%, KUCIOTHas

TCXHOJIOTHUA OYUCTKH

B) Kunemarmueckas Bs3kocTs 41,4-50,6 mm%/c, Hammune cepsl He Bbie 0,3%, TexHOIOTUs

OYHMCTKH BBIIICIIAYMBAHUEM

I') Kunemarmueckas Bs3kocTh 28-32 mm%/c, Hammume cepsl He Bbime 0.5%, KuclIOTHas
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)

TCXHOJIOTHUA OYHUCTKHU
Kunemarnueckast Bsizkocts 20-23 mm%/c, Hamnune cepsl He Bbime 0,5%, cenekTUBHAsA
TCXHOJIOTHUA OYHUCTKHU

2. DnekTpudeckasi MPOYHOCTh Maced.

A)
b)
B)
)
)

E =Unp /H

E =Unp-H

E =Unp+H

E =(Unp +H)/ Unp
-=(Unp +H)/ H

3. :Kunemarunueckas BA3KOCTb MACEII:

A)
b)
B)
)
)

3TO OTHOIIEHUE JUHAMUYECKON BA3KOCTH K INIOTHOCTH Macia

3TO MPOU3BEACHUE TMHAMUYECKON BA3KOCTH HA INIOTHOCTh Macia

3TO CyMMa JTMHAMUYECKOUN BA3KOCTH M INIOTHOCTH Maciia

3TO Pa3HOCTh JIUHAMUYECKOUN BA3KOCTH M IJIOTHOCTH Macia

3TO OTHOIICHHE CYMMbl JUHAMHYECKOW BSI3KOCTH M IUIOTHOCTHM Maciia K AJIEKTPUYECKOU
MPOYHOCTH

4. Temneparypa BCIBIILIKH Macen

A)

B)

B)

)

iy,

9TO camasi HH3Kas TeMIeparypa, MpPH KOTOPOH 0O0pasyloTcss mapbl Maces, CIOCOOHBIS
BCIIBIXMBATh B BO3JyX€ OT HMCTOYHWKA 3aKUTAHUS, MPUYEM TOPEHHE CaMOTO BEIIeCTBAa HE
HaOrogaercst

9TO caMas BBICOKas TeMIlepaTrypa, NMpH KOTOPOH OOpa3yroTcs Tapbl Macel, CIOCOOHBIE
BCIIBIXMBATh B BO3JyX€ OT HMCTOYHWKA 3a)KUTaHWS, IMPUYEM TOPEHHUE CaMOTro BEIIeCTBAa HE
HaOrogaercst

9TO camasi HU3Kas TeMIleparypa, Mpu KOTOpOH He 00pa3yroTcs IMaphl Macel, CIOCOOHBIC
BCIIBIXMBATh B BO3JyXe OT MCTOYHHMKA 3a)KMTaHWS, NPUYEM HAOIIOJaeTCss TOPEHHE CaMoro
BEIIECTBA

9TO camas HH3Kas TeMIeparypa, NPH KOTOPOH 0O0pa3yloTcss mapbl Maces, CIOCOOHBIC
BCIIBIXMBATh B BO3JyXe OT MCTOYHHMKA 3a)KMTaHUs, NMPUYeM HAOII0JacTCS FOPEHHE CaMoro
BEIIECTBA

3TO CpeIHSS TeMIleparypa, HpH KOTOPOW He oO0pa3yloTcs Tmapbl Macel, CHOCOOHBIE
BCIIBIXMBAaTh B BO3JyX€ OT HMCTOYHHKA 3a)KUTaHHs, IMPUYEM TOPEHHUE CaMOro BEIIEeCTBAa HE
HalJIrogaercs

5. 301bHOCTL Macen:

A)
B)
B)
)

iy,

KOJIMYECTBO HEOPraHUYCCKUX HpHMGCGfI, OCTarIUXCsa IIOCJIE CXKHI'aHHUA HABCCKH Macjla B
THUTJIC, BRIPA)KCHHOC B ITPOLCHTAX K MacCily, B3ATOMY IJId COKUT'aHUSA

KOJIMYCCTBO OPraHUYCCKUX HpHMeCGfI, OCTAKIUXCA IIOCJIC CXKHUI'aHMsS HABCECKHM Macjla B
TUTJIC, BBIPA’KCHHOC B IMIPOLCHTAX K MACIy, B3ATOMY IJI C)KUT'aHUS

KOJIMYCCTBO HCOPraHHUYCCKUX an/IMeceﬁ, OCTAaromuxcs IOCJIC CXUI'aHHsd HABCCKHM Macjla B
TUT'JIC, BBIPA)KCHHOC B IIPOLCHTAX K THUIJIIO, B KOTOPOM CXKHUI'aJIOCh MAacCJIO

KOJIMYCCTBO HpHMCCCﬁ, OCTAOIIMXCA IMOCJIC C)KUI'aHUA HABCCKH MacCjia B THUIJIC, BBIPAKCHHOC
B I'paMMax

KOJIMYCCTBO Pa3JIMYHbIX HpHMCCCﬁ, OCTAarOIMXCA IMOCJIIC CXKHUI'aHHMA HABCCKHM MacCja B THUIIJIC,
BBIPA’KCHHOC B ITPOLICHTAX K MAcCIly, B3ITOMY IUIA CXKUT'aHUA

6. MexaHu3m JENCTBUS aHTHOKHUCINTEIIBHBIX IIprUcaaoK

A)
B)
B)

)

WHTUOUTOPBI-pEarupyromme ¢ MOpOAYKTaMH, HHHUIMHUPYIOUIUMU W Pa3BUBAIOLIUMU
OKHUCIIUTEIbHEIC [ICIIH;

JICaKTUBATOPbI, PEArUPYIOLIUE C PACTBOPHUMBIMU B MAacji€ COEIUHEHHSIMH, COJAEpKAIIUMHU
MeTal, ¢ 00pa3oBaHUEM KOMILIEKCOB, B KOTOPBIX aTOM MeTallla SKpaHUPOBaH;
MacCUBaTOphl, OOpa3ywllue Ha MeTaule IUICHKY, MNPeJOTBPAIIAIONIYI0 KaTaTUTHUYECKOE
JIeNCTBHE METAIlIa;

HET MPaBUJILHOTO OTBETA.

IIo pe3yiibTaTaM TECTUPOBAHUS BbICTABIIACTCA:

7 GannoB, eciu MPaBUIHHO BHIMOTHEHO He MeHee 90% 3amaHuil.
4 GannoB, ecliv MPaBUIBHO BBHIIOTHEHO He MeHee 50% 3amaHuii.
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Tect «DU3HKO-XHMHUYECKHX METOAbl BOCCTAHOBJICHHS IKCIITYaTAUOHHBIX CBOMCTB

IHEPreTHYeCKHX Macer»
1) Tpauchopmaroproe macio T-700 u T-1500V:
A) Tpumenstorcs B anekTpoodopynoanuu 10 S00kB
B) Ilpumenstorcs B anexkrpoobopynosanuu g0 100xB
B) Ilpumensitorcs B anektpoobopynoBanuu ceeiire 1000xB
I') Ilpumenstorcs B anexkTpoobopynoBanuu 1o 250xB

2) BermecTBa HaKaIUIMBAIOIIKECS B MACJIE B MPOIIECCE IKCILTyaTAIUH:
A) HedTsHbIE KHCIOTBI, CMOJIMCTHIE COSANHEHHS
b) Bopa, Mexanunyeckue npumecu
B) Oprannueckue v He OpraHMYeCKue IpUMecH
I') Lllnam u opraHuveckue nNpuMecu

3) Meron paHHe# TMarHOCTUKHU TpaHCPOpPMaATOpA:
A) YnbpTpazBykoBOM METOJ
b) Hdedexrockonus
B) TI'azoBas xpomarorpadus
I') Pentrenockonus
4)  Tlpucanku s TpancHOPMATOPHBIX MACEIT:
A) AHTHOKHUCIIUTETbHBIE
b) [IpoTuBOKOPO3HOHHBIE
B) Motomue
I') ucniprupyromiue
J1) Bce mpaBuibHBIE
5) MaxkcuManbHBIN CPOK IKCIUTyaTallii TpaHc(HOPMaTOPHOTO Maca:
A) 25 ner
b) 15ner
B) 6 ner
I') 8uner
6) KucnotHsl unciom macel:

A) HazpiBaeTcs kosmdectBo Mr KOH, HeoOxomumoe misi HeWTpanuszanmuu | T' aHAIM3UPyeMOTO

BCIIECTBa TC Maciia

b) naseiBactcs kommuectBo Mr KCl, HeoOxomammoe s HeWTpaau3aluu | T' aHAIH3HPYEMOIO

BCIIECTBa TC Maciia

B) naszeiBaetcs kommuectBo Mr NaOH, neoOxoaumoe s HeWTpanusauuu | © aHAIU3UPYEMOTO

BCIICCTBA TC Macjia

I') naseiBaetrcs kommuectBo Mr HCL, meoOxomumoe s HedTpanu3auuu | T' aHAIM3HPYEMOTO

BeEIECTBA Te Macia

[To pe3ynbTataM TECTHPOBAHUS BHICTABISETCS:
— 6 6ay1oB, €CiM MPAaBUIIBHO BHITIOJHEHO He MeHee 90% 3a1anuid.
— 4 6annoB, eclii MPaBUIBHO BBITIONHEHO He MeHee 50% 3amanuil.

Tect «HomenknaTypa, CBOMCTBA M XapaKTEPUCTHKH TYPOMHHBIX Maces»
1) du3nuecKue METo bl CTAOMIIN3ALUU Macell
A) OrcrauBanue, pUIbTpAIMS U cenapanus
b) OrcrauBaHue, BBeieHHE IPUCATOK, TPOKATTUBAHHUE
B) ®unbrpanus, BeICYIIMBaHNE, OTCTAUBAaHUE
I') TIpoxanuBaHue, BBICYIIMBaHKE, CETIapalus
2) Lentpudyrupoanue, Kak criocod OUUCTKU Mace
A) DTO eCTECTBEHHOTO OCAXKAECHUS MEXaHWMYeCKMX YacTHIl U BOJBl TOJ
I'PaBUTAIIMOHHBIX CHJI.
b) Dro mpomyckanus Macia yepe3 ceTyaTble MM MOPUCThIE IEPETOPOKH (PUIBTPOB
4
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B) DOrto pasnenenue pa3nuuHbIX (HpaKuil HEOTHOPOIHBIX CMECeH To/1 ISHCTBUEM IICHTPOOCKH O
CHJIBI
I') Bce otBeThl npaBuibHbBIE
3)  Perenepanus macen (XMMHYSCKHE METO bl CTAOMIN3AI[H MACE)
A) XuMHuuyecKre MeTO bl CTa0MIN3aIlHA Macel
b) OrtcrauBanue, GpuibTpanus 1 cenaparms
B) OrcrauBanue, BBeieHHE IPUCATOK, IPOKAIMBAHNE
I') ®unbrpanus, BeICylIMBaHNE, OTCTAUBAHUE
4)  Bpen nATUMHKPOHHBIX TIPUMECEH
A) Otu npumecu npezacrasisoT npuMmepHo 80% ot oOuiero yucia 3arpsi3HUTENEH B Macie U B
OCHOBHOM SIBJISIFOTCSI IIPOJAYKTaMU OKUCIEHMSI Macia. DTU 3arps3HUTENU MOJIAPHBI U UMEIOT
CBOMCTBO IPUTATUBATHCS M HAJUIATh HA BHYTPEHHEH MOBEPXHOCTH 000PYAOBaHMUS;
b) Oro mexaHmueckue MpUMECH 3TO NPUMECH MUHEPAIBLHOTO MPOUCXOKICHHUS. ODTH HPUMECU
CIOCOOHBI HAKAIUIMBATHCSI Ha TOBEPXHOCTU 000PYI0OBaHUS;
B) DOro oprannyeckue npumecH, KOTOpbI€ BCETa HAXOATCS B MacII€;
I') Her npaBuibHOrO OTBETA.
5)  OcHOBHBIC IPUCATKH [T TYPOUHHBIX U TPAHCPOPMATOPHBIX MECEIT:
A) Bs3kocTHBIE; aHTUOKHCIIUTEIBHBIC; aHTHKOPPO3UNHBIE;
MAaCCUBUPYIOLIUE U JIEaKTUBUPYIOLINE; A€M YIbCUPYIOIIHE.
b) Bs3kocTHbBIE; aHTHOKUCTUTENbHBIE, aHTUKOPPO3UIMHBIE.
B) IlaccuBupyromiye U 1eaKTUBUPYIOLINE; JEAIMYIbCUPYIOIIHE.
I') Motomue.
A) MexaHu3M 1eHCTBUS aTHOKUCIUTENbHBIX TPUCAIOK;
b) JeiictBue MHTHOUTOPOB B OCHOBHOM HAIIPaBJICHO HA MPEMSATCTBHE 00pAa30BaHUIO IEBUYHBIX
MIPOJIYKTOB OKUCJIEHUS — IEPOKCHUIOB;
B) Ha cHmkeHue uiu noBbIlIEHHE TEMIIEPATYpPhl 3aMEep3aHUs Maced;
I') VYmenpmaromue oTIOKEHUS HArapoB U JJAKOB Ha MOBEPXHOCTU 000PYI0BAHUS;
1)  MeiicTtBre MHTUOMTOPOB B OCHOBHOM HAIIPaBJIEHO HA CHUKEHHE BSI3KOCTH Maced.

ITo pe3ynbraram TeCTUPOBAHUSI BHICTABIISICTCS:
— 76ai1oB, eciy MPaBWIBHO BHITIOJIHEHO He MeHee 90% 3amaHuil.
— 4 6ayy1oB, eciM MPaBUJIBHO BHITIOJHEHO He MeHee 50% 3amanuii.

3ammura Ja6opaTopHOi padoThI
«Kosim4yecTBeHHOE onpeaeieHne BOAbI B HeQTeNmpoayKTax»
[Ipumepbl BOIIPOCOB AJISl 3aLIUTHI:
1) B xakux Gopmax CoAepKUTCS BOJa B Maciax ?

2)3aBHCHUMOCTD PACTBOPSIEMOCTH BOJIBI B Maclie OT TeMITEpaTyphi?

3) BeokHBII TIOKa3aTe b HEPTAHBIX IMYIbCHIA?

4) CyiipHOCTh METO/Ia OTIpeIeICHHUS BOIbI B HeTepoaykTax?

5) ®opmyia pacuera MacCOBOM MITH 00BEMHOM IO BOJIbI B HEQTEIPOAYKTAX?

«OnpenejieHne TEMIEPATYPbl BCHBIMIKH B 3aKPBITOM THIJIE»
IIprmepbl BOIIPOCOB AJIS 3aLUTHI:

1) Kakue ObIBarOT MoKa3aTesi OrHECTOUKOCTH HEYTEIPOIYKTOB?

2) Or yero 3aBHCHUT TeMIIEpaTypa BCIBIIIKH?

3) Kak cBsi3aHa TemriepaTypa BCIBILIIKH C TEMIIEPATypOil KUTICHHSL.

4)  Yro xapakTepu3yeT TeMIepaTypa BCIIBIIIKN?

5) SIBnsiercs nu TemIiepaTypa BCIIBIIIKH HOPMHPYEMBIM MOKa3zaTenem?

«Omnpeneenne KHCJIOTHOTO YHCJIA B MACJI€»
[TpuMepbl BOITPOCOB JIJIs 3aIIUTHI:

1) KucnotHoe 4ncio 31o ?

2) MeTtoibl OTIpeieieHUsT KUCIIOTHOTO Yucia ?

5



3)
4)

dopmyra pacueTa KUCIOTHOTO YnCIia?
3aBUCHMOCTb 3HAYCHHUSI KUCIOTHOTO YHCIIa OT BO3pacTa Macia ?

«HccnenoBanne KHHEMATHYECKOH BA3KOCTH YJHEPreTHYECKUX MaceD»
IIpuMepsl BOPOCOB /IS 3aILUTHI:

1)
2)
3)
4)
5)

6)

7)

Onpenenenrne KUNHEMaTUYECKOM BSI3KOCTH. EAMHMIIBI U3MEPEHNUS.

B3anMoCBs3b KHUHEMAaTUYECKOH, ITMHAMUYECKON U YCIIOBHOU BSI3KOCTEH.

CriocoObI pacueTa 1 ornpeiesieHus BI3KOCTU. [Ipubopsl uis onpeieieHus BI3KOCTH.
Krnaccudukarus Hedrsabix macen. CBoicTBa

BsiskocTHO-TemMnepaTtypHble  XapaKTEpUCTUKM  HE(TAHbIX Maceld. 3aBUCUMOCTb  OT
(PaKIIMOHHOTO U XUMHUYECKOTO COCTABOB Maced.

Wunexc Bszkoctu. CrocoObl ompeneneHust U pacdera. BiusHue yrieBoJopOJAHOIO COCTaBa
He(TEenpOYKTOB Ha U3MEHEHUE UHJIEKCA BA3KOCTH.

Kakue yrieBomopoabl OKa3bIBalOT BIMSIHME Ha BA3KOCTHBIE CBOMCTBa He(dTenpoAykToB. Mx
XapaKTEepUCTUKH, CBOWCTBA, paclpeieieHe 10 HEPTAHBIM (QpaKIusIM.

[lo pe3ynbraraM BBINOJIHEHUS, O(GOPMIIEHUS NPOTOKOJA W 3aUIUTHl JabOpaTOpHON pabOThI
BBICTaBIISIETCS:

20 GatoB, eciu Ha BCE BOMIPOCHI JTaHBI TPaBUIILHBIE OTBETHI, 0€3 HET0YETOB;

13-19 GammoB, eciii Ha BCe BOIPOCHI JaHBI OTBETHI, TP 3TOM CYMMAapHO JIOMYIIEHO He 0ojiee
JIBYX OIIHOOK;

12 GannoB, eciiu HE MEHEe YeM Ha MOJIOBUHY BOIIPOCOB JaHbl IPABUIIbHBIE OTBETHI, TUOO MpH
OTBETE YacTO JOMMYCKAJIUCh ONTHOKH.

IIpomeskyTOUHAA aTTeCTALMS

3a4er ¢ OLEHKOM

[lo pe3ynbTaraM HTOTOB BBHINOJHEHHS JIaOOpAaTOPHBIX pabOT M OTBETAa HA TECThl Ha 3adere
BBICTABIISIETCSA:

90-100 GamoB, ecnu MPaBWIBHO BBHITIOJHEHBI BCE MPAKTHYECKHE pabOTHl M MPU OTBETE HA
TEOPETHYECKHE BOIPOCHI, a TAaK)KEC Ha JOMOJHHUTEILHBIC BOIPOCH OOYYaIONIMIACS TMOKa3all,
YTO BJIAJICET MAaTEPUAIOM M3YYCHHOH JWCIUILTMHBI, CBOOOJIHO MPUMEHSIET CBOM 3HAHUS JUIS
0OBSICHCHUS PA3IMYHBIX (PAKTOB;

76-89, ecnmumnpaBUIIBHO BBIMOJIHEHBI MPAKTUYECKUEPAOOThI WM B HUX JOMYIICHO HE Oosee
OJTHOW OIIMOKH, KOTOpasi ObLIa CaMOCTOSITEIBHO HCIIpaBiieHa 00yYaroIUMCs, W TIPU OTBETE
Ha TEOPETHYECKHE BOIPOCHI, a TAKKE HA JIOTIOJHUTEIBHBIC BOIPOCHl OOYYAIOIIHIACS
JOTTyCKaeTHErpyObie OMINOKY;

60-75 GanioB, eciy B BBIMOJTHEHHBIX MPAKTUYECKUX 3aIaHUSX JIOMYIICHbI IpyOble OIINOKH,
KOTOPBIE 3aTEM HCIIPABIICHBI 00YJYArOIIUMCS MIPHU YYACTHH MPETIOAABATEINS UM MPAKTHYECKOE
3aJJaHWe HE BBIIOJHEHO B IMOJIHOM 00BEME, HO OOYyYaroIIMUHCs CMOT JIOBECTH PEIICHUE [0
KOHIIAa TIPY YYaCTHUHU MPENOJaBareisi, 1 B OTBETaX Ha TEOPETUYECKUE BOIMPOCHI JIOMYIICHBI
OIIIMOKU,



0 GaHJIOB, eCHHHpaKTI/I‘IeCKI/ICSaﬂaHI/Iﬂ HC BLIIIOJIHCHBI MJIN BBLIIIOJITHCHBI HE B IIOJIHOM O6'beMe,
HC JaHbl OTBCTHI HA TeOpeTI/I‘IGCKI/Ie BOHpOCLI M HC BBIIIOJIHCHBI KpI/ITepI/II/I JUISA KaTeFOpI/II/I 0'
59 GasIoB.

OreHka Mo JUCIMIUIMHE ONpeNeNseTcss B COOTBETCTBHH ¢ IlonoxkeHneM o OayuIbHO-PEHTHHIOBOM
cucreme Uil cTyneHTtoB ¢uinana HUY «MOW» B r. BoimkckoM 1O COBOKYIHOCTH PE3Y/IbTATOB
TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U 9K3aMEHALIMOHHOWCOCTABIISIOLICH.

B 3aBHCHMOCTH OT KOJIMYECTBA 0AJIIOB 3a JAUCHUIUIMHY BbICTABJIACTCA:

Ouenka KoaunvecTBo 0as1/10B
OIICHKA 5 («OTIMIHOY) 90 — 100 6amoB
orieHka 4 («xopomio) 76 — 89 Gamnos
OIICHKA 3 («yIOBJICTBOPUTEIHLHO)) 60 — 75 Gamnos
OIIeHKa 2 («HEY/IOBJIETBOPUTEIHHO) 0 — 59 6amioB
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