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®OH/J OHEHOYHBIX CPEJICTB
JUTSl IPOBEJICHUS TEKYILErOo KOHTPOJI YCIIEBAEMOCTH U ITPOMEKYTOYHOM aTTECTALlUU T10
BopoobGecneuenre 1 BOAOOTBEIEHNE B MPOU3BOACTBEHHBIX MPOLIECCAX

(D51eKTpOHHBIN TOKYMEHT)

Hanpasnenue noarotroBku 18.03.02 DHepro- u pecypcocdeperaromye
MPOIECCHl B XUMHUYECKOHN TEXHOJIOTUH, HePTeXu-

MUU ¥ OMOTEXHOJIOTUHI

Hampasnennocts (mpoduiis )/ crienuanu3anus OxpaHa okpy:Karouiei cpeibl ¥ paluoHaIbHOE
UCIIOJIb30BaHUE MPUPOIHBIX PECYpCOB

dopma o0yueHUs 3a04yHas
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BBenenue

1. Ha3nauenue: @OHI OLIECHOYHBIX CPEJCTB MpeAHA3HAUYEH JJIA 00eCTeueHUuss MeTOoAr4e-
CKOM OCHOBBI JIJIsl OpTaHU3AIMH ¥ TIPOBEICHUS TEKYIIEeT0 KOHTPOJIs 1o aucuuiuinae «Bomoobec-
[IEYCHHE W BOJIOOTBEICHHE B MPOM3BOJICTBEHHBIX IMpoleccax». TeKylnii KOHTPOJIb MO JTaHHOU
JUCLUMIUIMHE — BHJI CUCTEMaTUYECKOW MPOBEPKH 3HAHUM, YMEHHUW, HABBIKOB CTYJCHTOB. 3aja-
YaMU TEKYIIETO KOHTPOJIS SBISIOTCS TOJYYCHHE TEPBUYHON HMH(POPMAIMIO O XOJE U KaueCTBE
OCBOCHHS KOMIICTCHIIMH, a TaK)Ke CTHUMYJHUPOBAHHUE PETYJSAPHOM IeJeHANpaBiICHHON pabOoThI
ctyneHToB. Jyis popMupoBaHus ONpeIeICHHOTO YPOBHS KOMITETCHITHIA.

2. ®OC sBusieTcsa MPUIOKEHHEM K MPOrpaMMe NUCHUILIMHBI «Bomoobecneuenne u BOAo-
OTBEJICHHUE B IIPOM3BOJICTBEHHBIX MIPOLIECCAX)

3. Pazpabotuuk: crapmmii npenogaBarens kadeapsl XTMuAXII, Bepuuroposa E.B.

4. TIpoBenena skcneptuza OOC.
UiieHsl 3KCIIEPTHOM TPYIIIIBL:

UsieHBI 9KCIIEPTHOM TPYIIITH:
[Ipencenarens:
ITasnenko E.H.—3asB. kadeapoit XTMuAXII

UJieHBI 9KCIIEPTHOM TPYIIITHI:
Pomanenko E.C. — nortenr kadbenpsl X TMuAXII
Ceunuenko A.U. — nouent kadbeapsl X TMuAXII

[IpeacraBuTens opraHU3alMH-pPadOTOAATEINS:
Hogocenos A.M., HayalbHUK OT/I€Na TeEXHHYECKOTo pa3BuTud AO «HeBUHHOMBICCKHI A30T»

OkcneptHoe 3akimoueHue. IlpeacraBnennsii @OC no gucruiuimHe «BomoobecrieueHue u
BOJIOOTBE/ICHHE B IPOU3BOCTBEHHBIX Mpolieccax» cooTBeTcTByeT TpedoBanusm GI'OC BO.
[Ipennaraemeie npenogaBaTesieM (GOPMBI H CPEIICTBA TEKYIIETO KOHTPOJIS aJCKBATHBI IEJISIM
W 3ajja4aM peanu3anuu o0pa3oBaTeNbHON MpOorpaMMbl BhICIIEro 00pa3oBaHMsl MO HampaBie-
Huto noarotoBku 18.03.02 DHepro- u pecypcocOeperaromue nporecchl B XUMUYECKON TeX-
HONOTHMH, HedTexuMuu W  OWOTEXHONOTWH, HampaBieHHOCTh (mpoduib) OxpaHa
OKPY>KaIOIIEeH Cpeibl M PAIIHOHATLHOE MCIIOJIH30BAHNE MPUPOIHBIX PECYPCOB, a TAKKE LETSAM
U 331ayaM pabodeil mporpaMMbl peanu3zyemMon yueOHol nuciuruiniabel. OneHOYHbIE CpeacTBa
JUTSL TIPOBEZICHUSI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH W MPOMEKYTOYHOM aTTecTallud Tpea-
CTaBJICHBI B ITIOJTHOM OOBEME.

«05» mapra 2022 r.

5. Cpok geiicteuss POC ompenensercss CpOKOM pealu3alud  00pazoBaTeIbHOM
IPOTPaMMBlI.



1.

npouecce OCTOYHBIX BOJOEHHUSI 00pa30BaTeILHONH MPOrPaMMbl

IIepeyeHb KOMIIETEHIMHA € YKA3aHMEM ITANOB MX (opMHUpPOBaAHUSA B

Kon omennBa- | Oram CpenctBa u | Bun xontponsd, ar- | Tun koHTpo- | HaumeHoBa-
eMoil Komrie- | (JOPMHPOBA- | TEXHOJOTHH TecTanus  (mexy- | N9 (ycmHbll, | HA€ OLEHOY-
TEHIIMW, WH- | HUSL KOMIIe- | OLICHKH wuii/npomedicy- NUCbMEHHbIl | HOTO  Cpel-
nukatopa (OB) | TSHIIUA MOYHbIL) UMY C UCNOJb- | CTBA

(Ne TeMbr) 308aHUeM

(6 coomeem- MeXHUYecKUx

cmeuu c cpedcmas)

paboueii

npoepammou

oucyuniu-

Hbl)
-1 I1K-2 123 Bompocs! k 3k- | IIpoMexxyTouHbId | Y CTHBII DK3aMeH
NJ-2 11K-2 3aMeHy
/-3 IK-2
NJ-1 I1K-3 123 Bompocs! k 5k- | [IpoMexxyTOUHBI | Y CTHBII OK3aMeH
na-2 1iK-3 3aMEHy
Na-3 1K-3

2. Onmucanue mokaszaresieil 1 KpUTepueB OLEHUBAHUS HA Pa3JIMYHBIX

Tanax ux ()OpMUPOBAHNS, ONUCAHNE IKAJ OlleHMBAHUSA

YpoBHU cHOpMHUPOBAH- Jeckpurropsr
noett MusimabHbIi MuHUMaTBEHBINA
KOMICTCHUH(UH), HH- YpOBEHB HE J0- OBCHE CpetiHii ypOBeHs Bricoknii
auKaropa (oB) CTUTHYT yp p P ypoBeHb (OT-
(ynoBneTBopH- (xoporto)
(HeynosnerBo- JIUYHO)
TEJILHO) 4 bamna
PUTENHHO) 5 6amnoB
3 bayia
2 Oamna
Komnemenyus: I1K-2
Peszynomamul 06yuenus | ve MMOHMMAeT | He B JOCTATOYHOM | IMOHWMAET: TEXHO- | [IOHMMAaeT
no oucyuniuue (MoOy- | TEXHOJIOTHYE- o0beMe MMOHUMAET: | JOTHICCKUH MMOHUMAET
o) CKUU TIPOIECC B | TEXHOJNOTUYECKHI | MPOIlECC B BOJO- | CTaHIAPTHBIC
Huouxamop: BozooOec-Tieve- | mporecc B BOJO- | obec-meyeHUH W | U cepTudu-
HJI-1 IIK-2 ananusupy- | HIU ¥ BOJIOOTBE- | OOCCIICUCHUH U | BOOJOOTBEIEHNU B | KaI[MOHHEIE
em coepemeHHble | ICHUU B TIPOW3- | BOAOOTBEJCHUH B | MPOU3BOJICTBCH- UCIBITAHHUS
anepeocbepezarouie U | BOICTBEHHBIX MIPOU3BOJICTBEH- HBIX TIPOIIecCcax; BoJI00OECTIE-
docmynuvie nepedoswvle | poreccax HBIX TIpOIIeccax; YeHHS u
MexHOoN02UU BO/IOOTBE/IE-
HUS B MPOU3-
BOJI-CTBEH-

HBIX TIpOIlEeC-
cax;

HJI-2 1IK-2 oyenusaem
COYUATLHO-IKOHOMUYE-
CKYI0 U IKONOSUUECK)IO
agpghexmusrnocms 6HeO-
PeHUsL  COBPEMEHHbIX
MexHoN02Ull cbopa,
MPAHC-NOPMUPOBAHUSL,
nepepabomxku U 3axo-

HE OCYIIECTBIISA-
€T TeXHOJIOTH4e-
CKUH Tpoliecc B
COOTBETCTBUH C
pEriaMeHTOM U
WCTIOJIH30BATh
TEXHHUYCCKUC
cpencTBa Jist

HE B JJOCTATOYHOM
o0BemMe ocy-
IIECTBIISIET TEXHO-
JIOTHYE-CKUI
MPOLIECC B COOT-
BETCTBHU C
pErIaMEeHTOM H HC-
I10JIb30BaTh TEXHH-

OCYIIECTBJISIET TEX-
HOJIOTHYCCKHM
IIPOIIECC B COOT-
BETCTBHUHU C
pETIaMEeHTOM U UC-
[10JIL30BATh TEXHHU-
YEeCKHUE CPElICTRA
I BogoooecIie-

IIPOBOJUT
CTaHJIAPTHBIC
u ceptudu-
Kal[HOHHEIE
HCIBITAaHUS
BoJI000OECTIE-
YCHUS U
BOJIOOTBEJC-




POHEHU: 0mxX0008

BO-I000€ecIeye-
HHMU ¥ BOIOOTBE-
JICHUH B TIPOU3-

YEeCKHE CPENICTBA
IUISL BOJoooecIie-
YECHUHU U BOAOOTBEC-

YEeHUHU U BOJOOTBE-
JIEHUU B TIPOU3BO/I-
CTBEHHBIX TPOIIEC-

HUS B IIPOU3-
BOJI-CTBEH-
HBIX IIpoLIeC-

BOJICTBEHHBIX JICHUH B TIPOU3BOJI- | cax cax;
po-1eccax CTBEHHBIX IIPO-
1eccax
HJ/[-3 IIK-2  ocy- | He  TpPUMEHSET | HE B JOCTATOYHOM | MPUMEHSET METO- | MPOBOIMT
wecmensiem OpeaHusd- | METOIBI ocy- | oObeMe IpUMEHSIET | bl  OCYIIECTBIE- | TOTOBHOCTHIO
yuro paspabomku Me- | MECTBICHUS METOIBI OCy- | HUS TEXHOJIOTHYe- | MPOBOANUTH
ponpuamuii no CHudce- | TEXHOJIOTHYe- IICCTBJCHHUS TEX- | CKOTO Ipollecca B | CTaHIAPTHBIC
HUK 6030elicmeusi Ha | CKOTO Tpollecca | HOJIOTHIECKOTO COOTBETCTBHH  C | U CepTUPH-
OKpyJCarowyro  cpedy | B COOTBETCTBHU | IpoOIlecca B COOT- | PETJIAMEHTOM U HC- | KallHOHHBIE
npu obpaweHuyu ¢ om- | C PETIaMEHTOM | BETCTBUH C | TOJIB30BAHUS TEX- | UCIIBITAHUS
X00amu Ha 3aKpenjieH- | 1 WCIOJIb30Ba- | PErJIAMEHTOM M UC- | HUYECKUX CPEJICTB | Bojoobecte-
HOU meppumopuu (6 | HUSL ~ TeXHWYe- | TIOJMB30BaHUS TeX- | AN BO-J000ECIe- | YeHUs U
opeaHuzayuu) CKAX  CpEJACTB | HUYECKUX CPEICTB | YEHHUS M BOAOOT- | BOJIOOTBEIE-
JUiss  BO-joo0ec- | uis  BojooOecIrie- | Belie-HUs B MPOM3- | HUS B IIPOU3-
TICYCHUS U BOJIO- | YCHUS M BOJOOT- | BOJ-CTBEHHBIX BOJICTBEHHBIX
OTBENIEHUS B | Be[le-HUSL B MPOM3- | MpO-Tleccax MPOIECCax;
MTPOU3BOJICTBEH- | BOJ-CTBEHHBIX
HBIX MpO-Ileccax | mpo-Ieccax
Komnemenyus: I1K-3
Pezynomamul 06yuenus | ve MMOHMMAeT | He B JOCTATOYHOM | MIOHMMAET MIPUMEHSIET
no oucyuniune (M0oOy- | COBpeMEHHBIC o0beMe TOHUMAET | COBPEMCHHBIC TIOJI- | TIPHHIIHITHI
o) MOJXOJBl BOJIO- | COBPEMEHHBIE MOA- | XOABl  BOAO-00ec- | hop-Mymu-
Hnouxamop: obOecniedeHus W | XOAbl BOAO-O0ec- | MEYEHHUs U BOJAOOT- | POBKH  3Ha-
HJl-1 IIK-3 npumens- | BODOOTBEACHMS | MICUCHUS W BOJOOT- | BEACHHUS B TIPOW3- | HUA O METO-
em cospemerHvie mex- | B TPOU3-BOJ- | BEIEHUS B TMPOU3- | BOACTBEHHBIX JlaXx UCCIeN0-
HOMO2UY  OYUCTKU U | CTBEHHBIX BOJICTBEHHBIX mporeccax BaHUS  TIpH
cogpemenHble no0Xo0bl | TIporieccax mporeccax W3y9eHUN
napmHepcrou  pabomol TIPUPOTHBIX
yuacmHuKog npoyecca MIPOILIECCOB,
9KO02UUECKO20 pu obcieno-
compyoHuyecmsd BaHWUHU, DKC-
abonenmos u opeauu- nepTuze |
3ayuii o4ucmKu MOHUTOPHUHIE
COCTOSIHHS
MIPUPOTHBIX
00BEKTOB,
00BEKTOB
MIPUPOJIO-
00y-
CTpPOHCTBA H
BOJIOTIONb-
30BaHUS WU
BIUSHHUS —Ha
OKpY>KaroIry
10 cpeny aH-
TPO-TIOT¢H-
HOM JesTelb-
HOCTH
uj-2  IIK-3 ocy- | H&  HUCIHOJB3YEeT | HE B JOCTATOYHOM | MCIIOJIb3YET OCYILIECTBIISI-
wecmensiem opeaHusa- | pe3yiabTaThl pa- | 00beMe  HCIONb- | Pe3ydbTaThl  pa- | €T METOJIUKU
Yur noucka ucmouHu- | 00TBI OYHCTHBIX | 3yeT  pe3yNbTaThl | OOTBl  OYHCTHBIX | MH)KEHEPHBIX
KO8  HeCAHKYUOHUPO- | COOPYKEHUH Tro- | pa-00Thl OYMCTHBIX | COOPY)KEHHUH  IO- | pacueroB, He-
BAHHLIX COPOCO8 He- | POJOB W HAce- | COOPY)KEHUH  To- | POJIOB M HACEICH- | 00XOJIMMBIX
OYUWEHHbIX CMOYHBIX | ICHHBIX TIYHK- | POJOB W HAceJeH- | HhIX ITYHKTOB JUTSL TIPOEKTH-
600 opeanuzayuli, | TOB HBIX ITYHKTOB pOBaHUS CH-




He2anueHo  GaUAIOUWUX

CTEM, O0OBEK-

Ha pe3yrbmamvl  pa- TOB U CO-

6omvl  OUUCTHHBIX  CO- OpYKEHUH

opyJicenuti 20po0o8 u JUTSL TIPH-

HACENeHHbIX NYHKMO8 pPoa000Y-
CTpOICTBa U
BOJIOTIOJIB30-
BaHUsI

-3 IIK-3  ocy- | HE OCYIIECTBIISI- | HE B JIOCTATOYHOM | OCYIIIECTBIISIET BBI- | IPUMEHSET

wecmejsem 6bl60p Co-
omeem-cmeyrouux

MeXHON02Ull HA OCHOBE
npoeedemtozo anaauza
u BblAG/IEHUA npe-

€T BBIOOp COOT-
BETCTBYIOIIUX

TEXHOJIOTHH Ha
OCHOBE TIpOBE-
JICHHOTO aHaJIu-

obbemMe ocy-
IIECTBISET BHIOOP
COOTBETCTBYIOILIUX
TEXHOJIOTHit Ha
OCHOBE IPOBEICH-

obnadarougeco Koauye- | 32 ¥ BBUIBIICHHS | HOTO aHalu3a |
cmea u  co-cmasa | mpe- BBISIBIICHUS  TIpe-
sbipabamuvleaemvix om- | 00IaJAOIIETO o0J1a1aroniero
X0008  npouzso0Ccmea | KOIMYEeCTBa W | KOJIUYECTBa u
ouucmKuy CMo4HbIX 600 | cocTaBa BhIpaba- | cocraBa  BbIpaba-
TBIBACMBIX OT- | TBIBAEMBIX OoT-
XOJIOB  TPOM3- | XOJIOB  MPOU3BO/I-
BOJICTBA CTBa OYHMCTKH
OYHUCTKHN CTOY- | CTOYHBIX BOJI
HBIX BOJI

00p COOTBETCTBY-
IOIIUX TEXHOJIOTHIT
Ha OCHOBE MpOBe-
JICHHOTO aHaJIN3a U
BBISBJICHHUS ~ TIpe-
0o0J1amaromero

KOJIMYECTBA 17§
cocraBa  BbIpada-
THIBAEMBIX oT-
XO0JIOB  TPOU3BOJI-
CTBa OYHUCTKH
CTOYHBIX BOJI

3HAHUA O ME-
TOJIaX UCCIIe-
JIOBaHUS TTPH
U3y4YECHUU
IPUPOIHBIX
MIPOIIECCOB,
IpH 00cCIIeTo-
BaHUHU, DKC-
nepTu3e U
MOHHUTOPHUHTE
COCTOSHUA
TIPUPOTHBIX
00BEKTOB,
00BEKTOB
MPUPOI000Y-
CTpOMCTBA U
BOJIOTIOJIB30-
BaHUA

OnucaHue MKAaJbl OllCHUBAaHUA

B paMKax peﬁTHHFOBOﬁ CHUCTCMBI YCIICBACMOCTDb CTYACHTOB I10 Ka)KHOfI JUCITUIIIIMHE OLIC-
HHUBACTCA B XOAC TCKYIIECTO KOHTPOJIA U HpOMe)KyTOQHOfI aTTeCTaluu.

Texkymuii KOHTPOJIb
PeliTUHrOBas OLIEHKA 3HAHUH CTYJEHTA He NPEeAyCMOTPEHA HOPMATHBHBIMU AKTAMH

CKoYy.

IIpomexyToyHas aTTecTANMA
[IpomexyTouHas arrecTalus B popMe IK3aMeHa IpelycMaTpuBaeT MpoBeeHne 00s-
3aTeNIbHOW HK3aMEeHAallMOHHOM mpoueaypbl u oueHuBaercs 40 Oammamu u3 100. ITomoxu-
TeJbHBINA OTBET CTYAECHTa Ha dK3aMEHE OLEHMBAECTCS PEHTHUHIOBBIMU OajlllaMH B JUara3oHe
ot 20 10 40 (20 < S,; < 40), ouileHka MeHbIe 20 0aIOB CUUTACTCS] HEYAOBIECTBOPUTEIb-

HOH.

IIIxana COOTBETCTBUS peﬁTHHFOBOFO Oaja sK3aMeHa S5-0aluIbHOM CHCTEME

PedTHHIOBLIN 02/1J1 MO TUCIUTIIINHE Ouenka no 5-0a/JIbHOM cHCTEME
35-40 O1imyHO
28 - 34 Xopouio
2027 Y 10BIETBOPUTEIHHO

WroroBast oueHka MO IUCHUIUIMHE, U3y4aeMOl B OJHOM CEMECTpE, ONpeAeisieTcs IO
CyMMe OalljioB, HAOpaHHBIX 3a pabOTy B T€UEHHE CeMecTpa, U 0ajuioB, MOJYUYEHHBIX MPHU cladye

OK3aMCHa:

IlIxana nepecuema petimuneo6020 6auia no OUCYUNIUHE
B OILICHKY 110 5-0aJUIbHOM cHcTEME

Peiimunzoewiit o6ann no oucyuniune

| Oyenka no 5-6annvnoil cucmeme




88100 Omauuno
72-87 Xopouio
53-71 Yooenemsopumenvro

<53 Heyoosnemgopumenvto

3. TumoBble KOHTPOJIbHbIC 32IaHUSA U UHbIC MATEPHAJIbl, XapaKTepH-

3yruue 3tanbl GopMUPOBAHUSA KOMIIETCHIIMH

N —

10.
11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

BOHpOCLI K 9K3aMEHy

IO JUCHHUIIIINHE ((BOJIOO6CCH€'—ICHPI€ N BOAOOTBEACHHE B IMTPONU3BOACTBCHHELIX IIPOLECCAX)
. Knaccn(bmcaum{ METOA0B OYHUCTKH CTOYHBIX BOJ.

. COCTaB, CBOMCTBA U KJ'IaCCI/I(bI/IKaLII/IH MPOU3BOACTBCHHBIX CTOYHBIX BOA.

3. PexuM BOAOOTBEEHUS MPOMBILUICHHBIX IpeaAnpusatuii. Hopmbl BOJoOTBEI€HUS.
Cxembl Bogoo0OecrieueHns U BOJOOTBEICHUS IPOMBIIIUICHHBIX Tpennpustuii. [lokazatenu
3¢ (HEKTUBHOCTH HCIIOIB30BAHUS BOJIBI TIPEITPHUSITHEM.

[Teckon0BKM B cUCTEMax MEXaHUYECKOM OYMCTKU CTOYHBIX BOA. [Ipumep KOoHCTpyKIMu
IICCKOJIOBKH.

banaHc BoJbI U1 CHCTEM BOJIOCHAOKEHHSI IIPOMBITINIEHHOTO MPEATIPUSITHSL.

[TepBuyHBIE OTCTOMHUKH B CUCTEMAaX MEXAHUYECKOM OUYMUCTKU CTOYHBIX BoA. [Ipumep
KOHCTPYKLMH OTCTOMHHMKA, OCHOBHBIE ITAPAMETPBHIL.

BuyTpu - 1 BHEIIOMaAHAsA CUCTEMA KaHAIU3AIMU IPOMBIIUICHHBIX NpeanpusiTuii. GakTo-
PBI, BIUSIONINE Ha BEIOOP CUCTEMbI KaHAIM3AIIH.

Ompenenenrne HEOOXOIUMOM CTETICHH OYUCTKUA CTOYHBIX BO 1m0 BITKmoH.

CxeMbl KaHaTU3alUK MPOMBIILIIEHHBIX MPEATPUSITHIA.

YcaoBus BBITyCKa MPOU3BOACTBEHHBIX CTOYHBIX BOJI B BOJIOEMBI KYJbTYPHO-OBITOBOTO Ha-
3HAYCHMS.

Mexanudeckas BomoobecrieueHrne u BOJOOTBEICHHE B MPOU3BOICTBEHHBIX MPOIIECCaX.
Hcnons3zyemoe o0opyoBaHUE, TEXHOJIOTHIECKAs CXEMa.

VYcnoBus BeITyCKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJ B TOPOJICKYIO KaHATU3AIIHIO.
VYcnoBus BeITyCKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJ B BOJIOEMBI X031 CTBEHHO-ITUTHEBOTO
Ha3HAYeHHUS.

HopMmartuBHbIe nToOKa3aTeny 3arpsi3HEHHOCTH CTOYHBIX BOJI XUMHUYECKUMU BEILIECTBAMU U
coeauHeHusIMU. [IpumMepsl 1OIyCTUMBIX YPOBHEMN 3arpsA3HEHHOCTH BOJIBI.

Yca0Bus BEITyCKa MTPOU3BOJACTBEHHBIX CTOUYHBIX BOJI B PHIOOX03SHCTBEHHBIE BOJOCMBI.
@unpTpalys B CUCTEMaX MEXaHUYECKON OUUCTKHU MPOU3BOACTBEHHBIX CTOYHBIX BoA. [Ipu-
Mep KOHCTPYKIIUU ceTdaToro 6apabanHoro ¢puibtpa. O0nmacTu mpUMeHEHusI.
Omnpenenenne HEOOXOIUMOM CTENIEHH OUYUCTKH CTOYHBIX BOJ MO OOIIECAHUTAPHOMY U ca-
HUTAPHO-TOKCUKOJIOTHYECKOMY ITOKA3aTEeIAM BPEIHOCTH.

Omnpenenenrne HEOOXOIUMON CTETICHH OYHCTKHA CTOYHBIX BOJI IO PACTBOPEHHOMY B BOJIC
BOJIOEMA KUCIIOPOY.

Q@unpTpalys B CUCTEMaX MEXaHUYECKON OUHUCTKU MPOU3BOIACTBEHHBIX CTOYHBIX BOJ.
DnexTpoMarauTHeie GuIbTPhI. [IpuHIUN paboThl, 00IacTH npuMeHeHus. OCHOBHBIC Xa-
PaKTEPUCTHUKHU.

Pacyer pacxoma OBITOBBIX, TYIIEBBIX U APYTUX BUIOB HEMPOU3BOACTBECHHBIX CTOUHBIX BOJI
MPOMBIIUIEHHOTO MIPEAIPUSATHS.




22.

23.

24.
25.

26.

27.

28.
29.

30.

31.
32.
33.
34.
35.

36.

37.

38.
39.

VY naneHue necka u3 NecKoJIOBOK MPU MEXaHWYECKOM OYMCTKE U €ro AajbHelee 00e3-
BpEKUBaHMUE.

Pemerku B cucreMax MEXaHUYECKON OUYMCTKU CTOYHBIX BOX. IIpuMep koHCTpyKIMH,
pasmeleHue, o0JI1acTH MPUMEHEHHUS.

Omnpenenenre HeOOXOTUMOMN CTENIEHH OUYUCTKH CTOUHBIX BOJ IO TEMIIepaType.
OTKpBITbIE THIPOLUKIOHBI B CHCTEMAaX MEXaHUYECKON OYMCTKU CTOYHBIX BoJ. Ha3Haue-
HUE, IPUMEP KOHCTPYKLIUHU, PacYET, OCHOBHBIE pa3MEpBHI.

Mertobl, peKoMeH1yeMble [t 00pabOTKU CTOUYHBIX BOJI PA3IMUHON CTETIEHH 3arpsi3HEeH-
HOCTH.

OuIbTpanys B CUCTEMaX MEXaHUUYECKOM OYMCTKH CTOYHBIX BOoA. [Ipumep BhINOIHEHMS
BEPTUKAJIBHOTO HAalOpHOTro (punpTpa. O6IaCTH IPUMEHEHMS.

OmnpenerneHue CTENEHH OYUCTKH CTOYHBIX BOJ, COpachIBa€MbIX B HEMPOTOUHBIE BOJIOEMBI.
YcpenHuTenu B CUCTEMAaX MEXaHUYECKOW OYMCTKU CTOYHBIX BOJ. THmoBas cxema ycpen-
HUTEJIS.

HedrenoBymiku, neHTpuPyru, CMOJIOOTCTOMHUKY B CUCTEMaX MEXaHUYECKONH OUMCTKU
CTOYHBIX BOJI.

XuMuyeckasi OYMCTKa MPOU3BOJACTBEHHBIX CTOYHBIX BOJ. OCHOBHbBIE METObI
Hetitpanuzanus. CriocoObl U MpUMEHEHHE

Crnoco0 HelTpanu3aluy yTeM CMEUIEHUs! KUCIIBIX CTOKOB CO LIEIOYaMH.

Crioco6 HelTpau3aluy MPoU3BOJICTBEHHBIX CTOYHBIX BOJ ITyTEM J100aBJIEHUSI PEareHTOB
Heifrpanu3anus KUCIBIX CTOYHBIX BOJ ITyTeM (QUIBTPOBAHUS Yepe3 HEUTPATU3YIOLe
MaTepuaibl

Oxwucnenue, Kak METOJ, XUMUYECKON OYMCTKH MPOU3BOJICTBEHHBIX CTOYHBIX BOJ. OCHOB-
HbI€ BUJIbI OKUCIICHHUS.

Oxwucnenne akTUBHBIM XJI0poM. Tunosas cxema. O6iacTi MpUMEHEHHUS.

Oxwucnenune KUCIopoaoM Bo3ayxa. O6sacTi MPUMEHEHHUS.

OsonupoBanue. [Ipumenenne. CriocoObl BBEJICHNSI 030HA B CTOYHBIE BOJIBI.

40. BogonorpebieHne Ha MPOMBIIIICHHBIX NpeAnpusaTuax. HazHaueHue BoJbl B TEXHO-
Joruyeckux npoueccax. TpeOoBaHMs K Ka4eCTBY BOJIBI.

41. Cucremsbl BolocHaOeHHsI Ha ipoMripenpusatusx. Cxembl BogocHadxenus. [Ipuco-
€/IMHEHHE BOJIOIPOBOIOB NPEANPHUATUNA K CUCTEMaM BOJIOCHA0XKEHHUsI HACETICHHBIX
IIyHKTOB.

42. OxnaxneHue 000pOTHOM BOABI B Pa3IMYHBIX OXJIATUTEISX. THUITBI CUCTEM OXJIAXKICHHS.
[Tpumensemble coopykeHus. OXJ1axaeHNUe BOIbI IPU UCTIAPEHUH.

43. BogoxpaHWINIIA-0XJIAAUTENH, KiIacCu(pUKaIHsl, OCHOBHBIE TapaMeTpbl. CXeMbl Hc-
[I0JIb30BaHUs BOJOXpaHWINLI-oxsIaguTenei. [Ipunnun pacuera.

44. bpeisranbTenbHble 0acceiHbl. Y crpoiicTBo. [Ipumensemoe o0opynoBanue. [IpuHumns!
pacuera.

45. I'pagupan. Knaccudukamus. Y CTpoicCTBO OCHOBHBIX THIIOB IPaJHPEH.

46. BonopacnpenenuTelbHble CUCTEMBI IpagupeH. OpocUTeNbHbIE U BOAOYJIOBUTEIbHBIE
YCTPOMCTBA IpaiupEH.

47. IlpuHuumnel pacyera rpaaupeH (OTKPBITHIX, OAIEHHBIX, BEHTUISATOPHBIX). banaHc Bobl
B MCTIAPUTENBHBIX OXJIQAUTEIISAX.

48. [IpuumHbI 3apacTanusi TpyOOIPOBOJIOB OOOPOTHBIX CUCTEM OXJaXKaeHus. Pexxum xo-
pOILIO pacTBOPUMBIX cosiel. KapOoHaTHbIE OTIOKEHHsI B cUCTeMax 000pOTHOrO BO/IO-
CHa0XKeHusl.
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MeTob1 Tpe1oTBpaleHHs] KapOOHATHBIX OTJIOKEHUH B CUCTEMax 00OPOTHOTO BOJIO-
cHaOxeHus. OOpaboTKa BOBI MOAKUCICHUEM, PEKapOOHU3AITHUEH.

O06paboTka BOJBI AJIs MPEIOTBPAICHHS] KAPOOHATHBIX OTIIOKEHUH B OOOPOTHBIX CH-
cremax. ®ocharuposanue, hocharupoBanue ¢ KUCIOTHOW 00pabOTKOM.
BbespearenTHbie MeTOABI 00PaOOTKH C HETBIO MPEIOTBPALICHHS] KApOOHATHBIX OTIIOXKE-
Hull. MarauTtHas, yneTpa3BykoBas o0padotka. [IpenoTBpaiiienue cyiabpaTHBIX OTIOXKE-
HUH B ccTeMax 00OPOTHOTO BOJIOCHAOKECHHSL.

buonoruueckue odpactanus B cucteMax 000pOTHOTO BOJOCHAOKeHUs. MeTo bl 60ph-
OBl M IPEOTBPALICHUS OHOIOTUYECKIX 00pacTaHui.

Koppo3sus Tpy6 1 060opymnoBaHus B cuCTeMax 000pOTHOTO oxiaxkaeHus. [TlapameTpsi,
BJIUSIFOIIME HA MHTCHCUBHOCTH KOPPO3HH.

MeTo/1bI 3aIUTHl METALTUIECKUX JIEMEHTOB CHCTEM 000POTHOTO BOJAOCHAOKEHUS OT
KOppOo3uu. XUMHUYECKUE METO bl MHTHOUPOBAHUSI.

Be3peareHTHBIE METOBI 3AITUTH METATHYECKHUX 3JIEMEHTOB CUCTEM O0OPOTHOTO
BOJIOCHAOKEHUS OT KOPPO3HUH.

[Herazanus Boasl. @usndeckue MeToAbl Aera3anuu. KOHCTpyKIMM 1era3aTtopos.
[TpuHnun pacuera.

JHerazamus Bobl. XUMHUYECKHE METOMBI JIETa3aliu.

. YMmsarueHue BOJBI. OCHOBHEBIE MCTOJbl YMATYCHUAA. PearenTHbie MCTOAbI YMATYCHUA

BOJBI. VYmMsaraenne BOAbI U3BECTKOBAHUECM.

. Pearenrnrie MCTObI YMATYCHUS. I/I3BCCTKOBO-COI[OBBII71 u COI[OBO-HanI/IeBHﬁ CIIOCOOBI

YMSTYCHUS.
Pearentneie MeTonbl ymardenus. bapuessiii, hocdaTHbIi cIOCOOBI YMATYEHUS.

. TepMudeckuii 1 TEPMOXUMUYECKUN METOIbI YMSTUYEHUS BOJIBI.
62.

HNonooOMenHast 00paboTka BOJIbI, MEXaHH3M HOHHOTO oOMeHa. MonuTsl. [TlapameTpbl
HMOHUTOB.

YMsrdeHue Bobl HATPUI-KaTHOHUpPOBaHUEM. [IpuMeHnsiembie cxemMbl 00pabOTKH BOJIBI.
[TpuHLUIIBI pacuerTa.

Bonopon-narpuii-kaTHOHUTOBOE yMsrdeHHe BoJbl. Mexanusm 0opabotku. [Tpumens-
eMBbIe CXeMbl 00pabOTKH.

YMsryeHnue BoAbl HaTPUM-XII0OP-UOHUPOBAHUEM.

ObecconuBanue U onpecHeHne Bobl. OCHOBHBIE METO/BI.

ObecconuBanue BOAbI AUCTULIANMEH. KOHCTPYKIMY anmapaTtoB Uit TUCTHIUISIIIAHA U
CXEMBI 00paOOTKH BOJIBI.

[TpenynpexaeHre HakuieoOpa30BaHUs B ammapaTax it JUCTUIUISINAA. [ eTMoIuCcTrI-
JISIMS, ONIPECHEHUE U oOecconrBanue Bobl. OCHOBHBIE cXeMbI 00paOOTKU BOJIBI.
HMoHO0OMEHHBII METOT OTIPECHEHUS ¥ 00eccomBanus Bobl. OCHOBHBIE CXEMBI 00pa-
OOTKH BOJBI.

OnpecHeHue BOIbI 3JEKTPOAUAIN30M U OOPAaTHBIM OCMOCOM.

O06paboTKa BOJIBI C LEJBIO YATCHUSI KPEMHEBOW KUCIIOTHI.

CocTaB ¥ CBOWCTBA MPOU3BOJACTBEHHBIX CTOYHBIX BBOJ. KilacCUpUKaIs. McToOIHIKN
o0pa3oBaHMs CTOYHBIX BOJ. HOpMEI BOTOTIOTPEOICHHS i BOJOOTBEICHUS.

Pexum nocTymnieHus mpou3BOJACTBEHHBIX CTOYHBIX BOJI, pACYETHBIE PACXOJIbl CTOUHBIX
BBOJI Ha TIPEIITPHSITHH.

banancoBbie cxeMbl BOJONOTPEOICHUS U BOJIOOTBEICHUSI.
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CucreMBbl U CXeMbI BOJIOOTBEICHUS MPOMBIIUICHHBIX TIPeANPUIATAN. THUITBI OYMCTHBIX
COOPY>KEHHI TPOMIIPEATIPUATHM.

[TpreMHMKH TPOU3BOACTBEHHBIX CTOYHBIX BOJA. OTBEICHHE IPOU3BOICTBEHHBIX CTOY-
HBIX BOJI B CUCTEMbI BOJIOOTBE/ICHUS HACENIEHHBIX MYHKTOB. [IpuHIiun onpeneneHus
ITIK.

[TprieMHUKH IPOU3BOICTBEHHBIX CTOYHBIX BoJ. OTBeIeHNE IPOU3BOACTBEHHBIX CTOU-
HBIX BOJI B IPUPOJIHBIE BOJHBIC OOBEKTHI.

MexaHnnueckasi O4MCTKa IPOU3BOJICTBEHHBIX CTOUHBIX BOJ. OCHOBHBIE IIPOILIECCHI, IPHU-
MEHEHHUE PEIIETOK, PEIIETOK-APOOMIOK, OapabaHHBIX CETOK U CHUT Il OYHCTKU CTOY-
HBIX BoJI. KoHCTpyKITMN 6apabaHHBIX CETOK, MUKPO(QIIBTPOB, pacuerT.

Ycpeanenue nporu3BOACTBEHHBIX CTOYHBIX Boj. KoHcTpykinn ycpeanuteneit. [Ipunnm-
Bl pacueTa.

CoopyxeHust s BBIIACTICHUS TPUMECEH U3 MTPOU3BOICTBEHHBIX CTOYHBIX BOJI OTCTA-
nBanueM. I1ecKoI0BKY, OTCTOMHUKH, OTCTOMHUKH CIICIIHAIbHOI'O0 Ha3HAUCHUS.
HedrenoBymuiku, ocHoBHbIE TUIbL. [IpuHIMI pacuera.

O06paboTka MPON3BOICTBEHHBIX CTOYHBIX BOJ (miibTpoBaHHEeM. KoHCTpyKInu
GUIBTPOB, MPUMEHSIEMBIE JIJISI OYUCTKH.

O06paboTKa MPON3BOJICTBEHHBIX CTOYHBIX BOJ B TUAPOLUKIIONAX. THITBI IUKIIOMOB.
OCHOBHBIE KOHCTPYKIMHU. Pacuer.

O6paboTka MPOU3BOJICTBEHHBIX CTOYHBIX BOJ Ha LieHTpUudyrax. Tumsl HeHTpudyr.
Pacuer.

O06paboTKa MPON3BOICTBEHHBIX CTOYHBIX BOJI IKCTpaKIue. KOHCTpYKITMN yCTaHOBOK,
cxembl 00paboTku. Pacuer.

O6paboTka MPOM3BOJCTBEHHBIX CTOYHBIX BOA (uioTanueit. Knaccuduxarms crmoco6os
dnoTanronHo 00padoTku. DnoTanys ¢ BeIACIEHUEM BO3AyXa U3 pacTBopa. Bo3mymi-
Has ¥ HaropHas (oTanus.

O06paboTka MPOM3BOACTBEHHBIX CTOYHBIX BOJ (uioTauueil. ViMruiepHble, 6e3HaOpHbIE,
MHEBMaTHYeCKHe (PIOTallMOHHBIE YCTAaHOBKHU.

O06paboTka MPOM3BOACTBEHHBIX CTOYHBIX BOJ AeKkTpoduioTanueil. KoncTpykunu u
pacueT yCTaHOBOK.

O0paboTka MPOU3BOICTBEHHBIX CTOYHBIX BOJ] 3BAMOPALUEH U TIOJTHBIM OOMEHOM.
KoHCTpyKIInu ycTaHOBOK ¥ MPUHIIMII pacyera.

O6paboTka MPON3BOACTBEHHBIX CTOYHBIX BOJ copOIueil. KoHCTpyKIIMu yCTaHOBOK U
MIPUHIIMIT pacyeTa.

Heiitpanuzaius mpon3BOACTBEHHBIX CTOYHBIX BOJ J0OABIIEHUEM peareHToB. PeareHTsl,
COOPY’KEHHs. IPUHIUIT pacyeTa.

Heifirpanuzamus mpon3BOACTBEHHBIX CTOYHBIX BOJ CMEIIEHHEM, (PUIIbTPOBAaHHEM KHC-
JBIX CTOYHBIX BOJI Yepe3 HEUTPaIU3YIOLIHe MaTepHallbl, UCIIOJIb30BAaHHUEM JIHIMOBBIX T'a-
30B.

O6paboTKa MPON3BOICTBEHHBIX CTOYHBIX BOJ OKHCIUTEISIMU. [IpuMeHsieMble OKUCITH-
tenu. [Ipumecu, o6e3BpexrBaeMbie OKUCTUTENIMI. OKHCIEHUE CTOYHBIX BOJ KHCIIO-
pomom Bozayxa. OOpaboTKa CTOUYHBIX BOJ JIMOBBIMH Ia3aMH.

O06paboTka MPOU3BOJICTBEHHBIX CTOYHBIX BOJ 030HOM, AJIEKTPOXUMUYECKUM OKHCIIEe-
HUEM.

buoxumuyeckas 0O4MCTKa IPOU3BOJACTBEHHBIX CTOUHBIX BOJI



96. OcoOeHHOCTH OMOXUMHUYECKOM NECTPYKIMHU Pa3IMUHBIX BEILECTB IPOMBILIIIEHHOTO
HPOMCXOXKICHUS.

97. buoxummnueckas 0O4MCTKa IPOU3BOICTBEHHBIX CTOYHBIX BOJ. [IpuMeHsemMble coopyxke-
HUS U1 OnoxuMudeckoit ounctku. Kiaccuduxanus. [Ipunnun paGoTsl.

98. Koarymnsuus npon3BOACTBEHHBIX CTOUHBIX BOA. DJIEKTPOKOAryiasaTopsl. IIpuHnun
pacuera.

1. Kpurepuu oueHMBAHUSA KOMIIETEH U
Or1eHKa «OTJIMYHOY» BBICTABIIACTCS CTYACHTY, €CJIM OH OCBOMJI BCE KOMIIETEHIINH, TTOKA3aJl BCe-
CTOPOHHHUE, CHCTEMaTU3UPOBAHHBIE, ITy0OKHe 3HAHUS Y4eOHOM MPOrpaMMbl JUCHUTUTHHBI U
yMEHHE YBEPEHHO NPUMEHSATh UX Ha MPAKTHUKE MPU PELICHUH KOHKPETHBIX 3aja4, CBOOOJIHOE U
MPaBUJILHOE 0OOCHOBaHHE MPUHATHIX PEIICHUA.
Or1eHKa «XOpOIIIO» BBICTABIISIETCS CTYJICHTY, €CJIM OH B JIOCTATOYHON MEpE OCBOMJI BCE KOMIIE-
TEHIUH, HO JIOMyCKaeT OMMUOKU, TBEP/IO 3HAET MaTepHal, FPAaMOTHO U TIO CYIIECTBY H3J1araeT
€ro, YMGCT HpI/IMeHSITB HOHy‘IGHHBIG 3HAHUA HA HpaKTI/IKe, HO )IOHyCKaeT B OTBCTC UJIN B peme-
HUU 33/1a4 HEKOTOPbIE HETOUYHOCTH.
Or1eHKa «yA0BIETBOPUTEIIHHOY» BBICTABJISIETCS CTYACHTY, €CJIM OH YaCTUYHO M TIOBEPXHOCTHO
OCBOMJI KOMITETEHITNH, ITOKa3al (parMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HaHUH, HEIOCTATOU-
HO NpaBWJIbHbBIE (POPMYIMPOBKH 0a30BbIX MOHITUN, HAPYIICHUS JOTMUYECKON OCIIE10BaTENbHO-
CTH B U3JI0)KEHUH MPOrPaMMHOI0 MaTepuaia, HO IPU 3TOM BJIaJIe€T OCHOBHBIMH pa3jiejaMu
y4eOHOM MTpOrpamMMbl, HEOOXOIUMBIMU I JaTbHEHIIIETO 00YYSHHS M MOXKET IMIPUMEHSTH I10-
JTy4YeHHbIE 3HAHUS MO0 00pa3ily B CTAHJAPTHOW CUTYAIIHH.
OreHKa «HEYAOBIETBOPUTEIHHOY BBHICTABIISIETCS CTYACHTY, €CJIM OH HE OCBOMJI KOMIIETCHIINH H
He 3HaeT OOJIbIIEH YacTH OCHOBHOTO CO/IEP KaHUS Y4€OHOM MPOrpaMMBbl TUCHUTUIMHEL, TOMYC-
KaeT rpyOble omMOKU B (POPMYIHMPOBKAX OCHOBHBIX MOHATUHN AUCUUIUIMHBI U HE YMEET UCIIOJIb-
30BaTh MOJYUYEHHbIE 3HAHUS IPU PEIICHUH TUIOBBIX MPAKTUYECKUX 3a/1a4.

2. Onucanue MWKAJIbl OLEHUBAHUSA

MaxkcuManbHO BO3MOKHBIH 0a/1/1 32 BeChb TEKYUIHil KOHTPOJIb YCTAHABJINBACTCH
paBHbIM 55. Tekylee KOHTPOJIbLHOE MEPONIPUATHE CYUTAECTCH CAAHHBIM, €CJIHM CTY/eHT MO~
JIy4HJ1 32 Hero He MeHee 60% OT yCTaHOBJICHHOIO JUISI 3TOr0 KOHTPOJISI MAKCHMAJIBHOIO
0ajsia. PeliTHHroBBIH 02171, BHICTABJIsAEMbIH CTY/ACHTY 32 TeKylllee KOHTPOJIbHOEe MepOoIpH-
fiTHe, CIAHHOE CTYIEHTOM B YCTAHOBJICHHble Ipa)MKOM KOHTPOJbHBIX MepPONpPHUSTHI
CPOKH, onpee/sieTcs cIeyuM 00pa3om:

YpoBeHb BBHITTOIHEHUS] KOHTPOJIBHOTO 331aHusl | PelitiHTOBEIN 6amt (B % OT MakCHMalbHOTO Oajuia
32 KOHTPOJILHOE 3aJaHHE)
OTINYHBIN 100
Xopomuit 80
Y 10BIE€TBOPUTEIBHBIN 60
HeynosnerBopurenbHblil 0

3. Meroanyeckue MaTepuaJibl, ONpPeAeISIOIUe MPoueIypbl OLCHUBAHUS 3HAHMI, yMe-
HUI, HABBIKOB M (WJIH) ONbITA [eATEJbHOCTH, XAPAKTEePU3YIOIIMX 3Tanbl (GopMHpPOBaAHHA
KOMIIeTeHIIN A

[Ipouienypa npoBeeHrs: JaHHOTO OLIEHOYHOTO MEPONpPHATHS BKIIIOYAeT B ceOsi: codecenoBa-
HHE I10 TEeMaTUKe NPAKTUYECKUX 3aHATHUH.

[Ipennaraemple CTyJEHTY BOIIPOCHI MO3BOJISIOT MpoBepuTh komrereHuuu [1K-2, TTK-3.

Jlj1s MOATOTOBKY K JAaHHOMY OLIEHOYHOMY MEpOINPHUATHIO HEOOXOIMMO 3apaHee OCBOUTh
OCHOBHBIE KaTETOPUHU TEM, O3HAKOMMTHCA C MPEAJIOKEHHOM IJIs M3y4YEeHUs JIUTEpaTypoil U UH-
TEPHET-UCTOYHUKAMHU.

[Ipu moAroToBKe K OTBETY CTYAEHTY MOXHO MOJIb30BaThCS KOHCIIEKTOM.
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[Ipu oTBeTe Ha BOMPOCHI, OLEHUBAIOTCSA: TOYHOCTb, OJHOTA, CUCTEMHOCTh, JJOTMYHOCTb
1 apryMEHTUPOBAHHOCTb PEIICHNUS; 3HAHUE TEKCTOB; CBOOOIHOE BJIaJICHHE MAaTEPUATIOM.
bnank orieHo4HOrO JKcTa cCOOEeceI0BaHUS

[Tpoepsiemasi(bie) komnerenius(u) [1K-2, TTK-3.

Ne n/mt ®UO crynenra Kpurepuii onenuanus
MPaBUIILHOCTD IIOJIHOTA pac- yYMEHHUE apryMeHTH- Htoro
OTBETa KPBITHS BOIIpOCa pOBaTh CTOYHBIX
BOJIOH OTBET
1
2
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