MuHHCTEepCTBO HAYKHU M BbICIIETro 00pazoBanus PO

PI'bOY BO Ypanbckuil rocyiapcTBEeHHbIN JIECOTEXHUYECKUI YHUBEPCUTET

XHUMHUKO-TEXHOJOTHYECKUA HHCTUTYT

Kadgheopa gpuzuko-xumuueckoit mexnonozuu 3auyumeul duocgepuol

PabGouyasi nporpaMmma JUCUMILIHHBI

BKJItOUasi (POH/I OLICHOYHBIX CPEICTB U METOIUYECKHE YKAa3aHUS TSI
CaMOCTOSITENTLHOM pabOThl 00YyYaIOIINXCS

b1.B.12 - TEXHOJIOI'USA OYUCTKHU CTOYHbIX BO/I

Hampasnenue noarorosku 20.03.01 TexrochepHas 6e30macHOCTh
Hanpasnennocts (mpoduiib) — « MHKEHEpHAs 3allliTa OKPYKAIOIIECH CpeIb»
KBamudukanus — 6akanasp

KonmdectBo 3auéTHbIX eaunull (4acos) — 6 (216)

r. EkarepunOypr, 2021



Z

Pa3paGoOT4HKH: KaHJ. XMM. HayK, JIOUEHT 7~ _/T.A Memsuux/

Pa6ouas nporpamma yTBepiKIeHa Ha 3acelaHuH Kadeapsl GQU3NKO-XHUMUYECKON TEXHOJIOTHH
3amuTh 6uoceps! (mpoTokos Ne £ or« £0» ~cepsw 2021 rona).
7

3aB. kaheapoi {./(&é / 1O.A. Topbatenko /

Pa6oyast mporpaMMa peKOMEHIOBaHa K HCTIOB30BAHHIO B Y4EOHOM IIPOLECCE METOAMYECKO
KOMHCCHe# XHMHKO-TEXHOIOTHYECKOTO HHCTHTYTa
(mpotoxon Ne 3 ot « /R » Acepoe 2021 ropa).

—7
XTU Lo/ IUT.II /
I[pencenarens METOUIECKOH KOMHCCHH I/I/é-5 r7 epBoBa

/

Pa6ouas mporpaMMa yTBEPKIEHA JUPEKTOPOM XUMHKO-TEXHOJIOTHIECKOI0 HHCTHTYTa

“Z

Tupextop XTU /. 1" /WA.I. IlepoBa /

« /2 5 vy proe 2021 ropa




OraaBienue

IO 1030117 (s 8 (0 X (0Y; (=) 1% 5 UUUUTT T 4
2. [lepeyeHb MIIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO TUCIUILINHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUST 00PA30BATEITEHOUN MPOTPAMMBL........viereeenveereeeaneeesieeenns 4
3. MecTo AUCHHUIIIIMHBL B CTPYKTYPE 00Pa30BATEIBHOM MPOTPAMMBI .....vvivveeireenreesieesnreesieesneesenes 5
5. ConeprkaHue TUCHMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazjiesiaM) C yKazaHueM
OTBEJICHHOTO HAa HUX KOJMYECTBA AKATEMHUUECKHIX HACOB ...e.vveerrerrsreesseessreessesasneessnesneessseansesssneanns 7
5.1. TpyA0E€MKOCTb PA3ACIIOB JUCIIHATIITIIHBL . ....c.uvveetreeatreeateeesssneessneessneeessseesssneesssneessnneessnneesns 7
5.2. ConeprKaHUE 3aHATUN JTCKITAOHHOTO THITA .....vvvveeessierreesassrreeessssneeessnsnseeesssssseesssnssssessansnsees 8
5.3. TeMbl 1 OPMBI 3AHATHIA CEMHHAPCKOTO THIIA .....euvieriieesteesresseeseassesseesseessssseessessnessnenns 10
5.4. Jleranuzamusi CAMOCTOATEITBHOM PAOOTBI ....vvvvevvreesiiiessireessiniesieeesseessssenssssesssssesssssessssnes 11
6. [lepeueHb y4eOHO-METOAMIECKOTO O0SCIICUCHUS MO TACITUTIIHE .....vvevvveenteesneeesieasneeesineanenns 13
7. @OHJ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHS MPOMEKYTOYHON aTTecTallui 00y4YaroluXcs 110
D107 0031070011705 (< JUUUUU T 16
7.1. [lepeuenb KOMIETEHIIMI C yKa3aHUEM 3TANoB X (POPMUPOBAHUS B MIPOLIECCE OCBOCHUS
00PA30BATEITBHOM IIPOTPAMMDBI ......vveereeareeesreesseessreesseeesneesmeessreessesasneesneesneesseeareesnneaneesnneanneens 16
7.2. Onucanue nmokasateyiei ¥ KpUTEPUEB OIEHUBAHUS KOMIICTCHIIUI HA Pa3IUYHBIX dTarax
X GOPMHUPOBAHUS, OTTUCAHUE TITKATT OLICHHUBAHIS +...vvvveisvriesstreessieeesssenesssessssseessssesssssessssnessnns 17

7.3. TumnoBsie KOHTPOJIbHBIC 3aaHWs UM MHBIC MaTCPUAJIbI, HCO6XOIII/IMI)IC JJIs1 OIICHKH
3HaHPII>i, YMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITAa ACATCIIbHOCTH, XaPAKTCPUIYIOIIUX 3TAIIbI

(dbopMUPOBAHUS KOMITETEHIIHH B IPOIIECCE OCBOSHUS 00PAa30BATEIHLHOM MTPOTPAMMEI ............ 18

7.4. COOTBETCTBHUE IIKAJIbI OLIEHOK U YPOBHEH CHOPMUPOBAHHBIX KOMIIETCHITHH ...........veee.. 22
8. MeToanueckue yKazaHus ISl CAMOCTOATEIBHON PAOOTHI OOYUAIOIIHIXCS ..v.vvvvverveenvesirenreennns 24
9. Ilepeuenb HHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIB3YEMBIX MPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIECCA O JTUCIIUATIITHHE ....uvvveentreesntreesstreessseeesssneessseeessseessnseesssseesssneessnesans 26
10. Onrcanue MaTepruaIbHO-TEXHUUYECKOM 0a3bl, HEOOXOAUMOI /1711 OCYILECTBICHUS
00pa30BaTEILHOTO MPOIECCA TTO JTUCIIHATIITHHE ... .vvveenvreesntreesnteeesssneessseeesnseesssseessnseesssseesssneesssnesans 27



1. O0mme mojoKeHUs

Jucuuniauna «TexHoI0rusi 04YMCTKH CTOYHBIX BO/I» OTHOCUTCS K AUCHUILIMHAM BapH-
aTUBHOM 4YacTu Oyioka 1 ydueOHOro IuiaHa, BXOJSILIErO B COCTaB 00pa3oBaTEIbHON MPOTrpamMMbl
Beicuiero oopazosanus 20.03.01 — Texnocdepnas 6ezonacHocts (mpoduins — MHxeHepHas 3a-
HIUTA OKPYKAIOIIEH CPEeJIbl).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
UUIUTMHBI «TeXHONOTHsI OYMCTKH CTOYHBIX BO SIBIISIOTCS:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHHu3alil U OCYUIECTBJICHUS O0pa30BaTENbHOM AEATEILHOCTU MO 00pa30BaTENbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
porpaMMaM MarucTparypsbl.

o ®enepasbHBIN TOCYIaPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnenuto noarotosku 20.03.01 «Texnochepnas 6e3omnacHOCTEY (YpOBEHb
OakanaBpuaT), YTBEp)KICHHBIN MpuKa3zoM MuHucrepctBa oOpasoBanusi u Hayku P® Ne 246 ot
21.03.2016;

e YueOHbIE TUIaHBI 00PA30BATEIHHOM MPOTPAMMBI BBICIIETO 00pa30BaHUsI HANIPABICHHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (poduns — MHKeHepHas 3amuTa OKpysKarolei cpe-
JIbI), TIOJTOTOBKK OakajaBpOB IO OYHOW M 3a04HOW (hopmMaM OOy4eHHsI, OJOOPEHHBIH YUeHBIM
copetoM YIJITY (mpotokon Ne6 ot 20.06.2019) u yrBepxkaeHusiii pektopom YIJITY
(20.06.2019).

OO6yuenne o obpazoBatenbHoit 20.03.01 — TexHocdepnas 6e3omacHOCTh (Mpoduiab —
WmKxeHepHas 3aliTa OKpYKaroleil cpe/ibl) OCYIIECTBISIETCSI HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJbTATOB 00y4eHUsI N0 JUCHMIIUHE, COOTHECEHHBIX € MJa-
HHPYEMbIMH Pe3y/1bTATAMM 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbI

[TnanupyembIMH pe3yiabTaTaMu OOYy4EHUS MO JUCLUIUIMHE SBJISIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI W/WJIH OTIBIT IEATEIIEHOCTH, XapaKTEPHU3YIOIINE ATAIbl/YPOBHH ()OPMHUPOBAHUS KOMITE-
TEHIMHA ¥ 00ecreunBarone JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOECHUSI 00pa3oBaTeib-
HOM IIPOrpaMMBI B LIEJIOM.

Ileab ocBOeHUSs] AUCHMIIMHBI — (GOPMHUPOBAHUE y OOYYAIOLIMXCS CHUCTEMHBIX Mpe-
CTaBJICHWI O METOJAX M CIOCO0ax 3allUThl BOJHBIX PECYpPCOB OT 3arpsi3HEHHH, YMEHUH U HaBbI-
KOB pealu3allid U 0OOCHOBAaHMS KOHKPETHBIX TEXHMUYECKHX pelieHui B chepe obecrneyeHus
TexHOC(hepHON OEe30MacCHOCTH, SKCILTyaTalluu U OOCIIy>)KMUBaHUSI TEXHOJIOTUYECKOT0 000py0Ba-
HUS BOJJOOYUCTKH.

3agauu AUCHMIIMHBI

— MO3HAKOMUTH C KJIacCH(HKaMel METOIOB 3alllUThl BOJHBIX PECYpPCOB MU OCHOBHOI'O
000pyI0BaHUS, UCIIOJIB3YEMOTO /ISl OYMCTKH U YTHIIM3AIUN TPOMBIIIJICHHBIX COPOCOB, YTO T03-
BOJIUT Y4acCTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJIOTMYECKHUX MPOLIECCOB C MO3MIMN obecreye-
HUS TeXHOChEpHOU 0€30MacCHOCTH;

— pa3BUTh YMEHUS U MPAKTHUECKUE HABBIKM KOHCTPYKTOPCKO-TEXHOJOTHUECKOTO aHaJH-
3a M pacyera rmapaMmeTpoB (PH3UKO-XHMHUYECKHX MPOIECCOB OYUCTKU CTOKOB, DIIEMEHTOB TEXHO-
JIOTHYECKOTO 000PYI0BaHMs IO KPUTEPUSIM PabOTOCIIOCOOHOCTU U HAJISKHOCTH, UTO Mpeaonpe-
JIETUT TOTOBHOCTh OCBAaWBAaTh M DKCIUTyaTHPOBATh TEXHUYECKHE CPENICTBA 3aIUTH BOIHOHU cpe-
JIbl, IPUHUMATh Y4acTHE B YCTAHOBKE (MOHTaXe), HaJTaKUBAHHMM, MIPOBEPKE TEXHHUUECKOTO CO-
CTOSTHUSI 00OPY/IOBaHUSI ¥ MHBIX CPEJICTB 3aIUTHI,

— HAy4YUTh OOOCHOBBIBATh KOHKPETHbIE TEXHUUECKUE PEIICHUS MIPU COBEPILICHCTBOBAHUN
JEHCTBYIOIINX TEXHOJOTHUECKUX JIMHUH 00€3BPE)KUBAHMS CTOYHBIX BOJ M pa3pabOTKe HOBBIX



TGXHOHOFHﬁ, HaIlpaBJICHHBIX HAa MUHUMH3ALUIO aHTPOIIOI'CHHOTO BOBI{CI\/JICTBI/IH Ha BOJHYIO CpcC-
ay.

IIpouecc u3yyeHusi TUCHUIIUHBI HANPaBjieH Ha (OPMHUPOBaHHeE CJIEAYIOIIUX TPO-
(eccHoOHAILHBIX KOMIIETEHIIUI:

— IIK-4 cnocoOHOCTh MCHOJB30BATH METOABI PACUETOB 3JIEMEHTOB TEXHOJIOTUYECKOTO
000py/I0BaHUs IO KPUTEPUSIM PaOOTOCIIOCOOHOCTH U HA/IEKHOCTH;

— IIK-5 cnocoGHOCTh OpUEHTHPOBATHCS B OCHOBHBIX METOJIaX M CUCTEMaxX 00ecredeHHs
TexHoc(hepHol Oe30MacHOCTH, 0OOCHOBAaHHO BbIOMPATh W3BECTHHIE YCTPOICTBA, CUCTEMBI U Me-
TOJIbI 3aLUTHI YEIOBEKA U OKPYKAOLIEH CPEbl OT OIMMACHOCTEM;

— IIK-6 crocoOHOCTh MpUHMMATh Y4YacTHE B YCTAaHOBKE (MOHTa)Ke), JKCIUIyaTallluH
CpPEZCTB 3aIIHTHI.

B pe3yabTare u3ydyeHusi AMCUUNJIMHBI 00YYAKO MM CS T0JI5KEH:

3HATh:

— METO/Ibl, TPUMEHSIEMbIE JUIsl OUUCTKU CTOYHBIX BOJ OT 3arps3HSIOLIMX BEIIECTB, HAXO-
JAIUXCA B Pa3JIMYHBIX (1)8,30B0-I[I/ICHCpCHBIX COCTOSHUAX,

— 00opynoBaHue Al 00€3BpEKUBAHUS CTOYHBIX BOJI: TEOPETUUYECKHUE OCHOBBI pabOTHI,
MNpEaABABIACMBIC Tpe6OBaHI/I$I, OCHOBHBIC KOHCTPYKTUBHBIC 3JICMCHTBLI, HOPMbI TEXHOJOTUYCCKUX
PEKUMOB PaOOTHI B HOPMAJIBHBIX YCIOBHUSX SKCILTyaTallud M aBApUNHBIX CUTYaIUIX;

— METOOJIOTHIO pa3pabOTKH, MCCIIEOBAHUS, COBEPIICHCTBOBAHHUS M MPOEKTHPOBAHHS
TEXHOJIOTUYECKHUX JIMHUWA, HANpaBlIEHHBIX HAa MHHMMH3AIMIO TEXHOTCHHOTO BO3JCHCTBHUS Ha
BOJIHYIO CpELy.

yMeThb:

— aHAJIM3UPOBATH U OLEHUBATH (P(HEKTUBHOCTH PAOOTHI JACHCTBYIOUIMX OYUCTHBIX CO-
OpYy’KeHUH, pa3pabaTbiBaTh KOHKPETHBIE TEXHUYECKUE PEIICHUS MO0 UX YCOBEPIICHCTBOBAHUIO C
MO3HIINU 00eCTIeYeHNUsI TEXHOC(HEPHOH OE30MTaCHOCTH;

— Ha 0a3ze COBPEMEHHBIX JOCTM)KCHHN HAYKH U TEXHUKU pa3padaThiBaTh SKOJOTHUYECKH
0e30IacHbIe TEXHOJIIOTHYECKUE MPOIECChl, 000CHOBAaHO BBHIOMPATh M3BECTHHIE YCTPOWCTBA, CH-
CTEMBI 3alIUTHl BOJAHOM Cpefibl OT OMACHOCTEH;

— IPUMEHATH pacueTHble METOJbl BbIOOpA, pa3pabOTKU U SKCILIyaTallud MH)KEHEPHbIX
METOJIOB M CPEJICTB 3aIUThI BOAHOMN CPEIbI.

BJIA/I€Th:

— METOJIaMU COCTAaBIIEHUsI MaTepPHAbHBIX OaTaHCOB alMapaToB, YCTAHOBOK U TEXHOIO-
THYCCKHUX CXEM,

— METOJIJaMU BbIOOpA anmapaToB BOJOOYHCTKH U PACYETOB DJIEMEHTOB TEXHOJIOTHYECKOTO
000py1I0BaHUS 110 KPUTEPHUSIM PabOTOCTIOCOOHOCTH M HAJIEKHOCTH,

— MPUOPUTETHBIMU MYTSMHU PA3BUTHUS HOBBIX CHCTEM 0O€30MaCHOCTH TeXHOC(HEPHI,

— HaBBIKAMH SKCIUTyaTallii SKOOMO3AIIUTHOTO 00OPYAOBaHUS, YIaCTHS B €0 YCTAaHOBKE
(MOHTaXKe), HaNTAXKUBAHUH, TEXHHUYECKUX OCMOTPaX, MPOBEPKE TEXHUYECKOTO COCTOSTHHUS.

3. MecTo AUCHMIIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHas ydeOHasi TUCIMIIIMHA OTHOCUTCS K AMCUUIUIMHAM BapHaTUBHOM 4yacTu Oioka 1
yueOHOro TiaHa, 4YTo O3HavyaeT (GOpMHUpPOBaHUE B Ipoliecce 00ydeHHUs y OakajiaBpa OCHOBHBIX
npodeCCHOHATBHBIX 3HAHUI U KOMIIETEHIIMNA B paMKaxX BIOPAHHOTO MPOQHUIISL.

OcBoeHre MaHHOW TUCIUTUIMHBI SBISIETCS HEOOXOIMMOW OCHOBOW IS TOCIEIYIONIErO
uzyuenust qucuuiuine OITOIT u Hanucanus BBIMYCKHON KBaTM(UKAMOHHON PabOTHI.

Hepe‘teHb O6€CVZ€UU66HOWMX, conymcemeyrwux u obecneuusaemulx 6ucuunﬂuH

Obecneuusaroujue Conymcmeyrowue Obecneuusaemvle
Pacuersl xuMHko- Hanzop u xoHTpoIs B chepe
1. [IpuknagHas MexaHuka 7B0p P bep
TEXHOJIOTHYECKUX MPOIECCOB 0€30MacHOCTH
2. IIpoueccol u annapatsl | TeopeTruyeckrue oCHOBBI 3amu- | [Tpon3BoACTBEHHAs MMpaKTUKA
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Obecneuusaroujue Conymcmeyrowue Obecneuusaemvle
XUMUYECKON TEXHOJIOTUH ThI OKpYXaIolen cpeibl (mpenauriaomMHast)
[IpomblnneHHast [ToaroroBka k ciaue u caaya
3. TexHoorust BOJIONOATOTOBKU
AKOJIOTHUS rocyJapCTBEHHOTO K3aMeHa
o 3anuTa BbIITYCKHON KBaIu-
[TpousBoaCTBEHHBIN TexHoOrus OCHOBHBIX MTPOU3- o
. (uKaoOHHON pabOTHI, BKIIIO-
4. HKOJOTUYECKUM KOH- BOJICTB U ITPOMBIIIUICHHBIE BbI-
Yasi MOATOTOBKY K MpoLeaype
TPOJIb OpocChI
3alUTHl U NPOLETYPY 3aLTUTHI
[IpousBoacTBeHHas
MPaKTHUKA 10 MOJYyYEHUIO
5 npodeccroHalIbHbIX
' YMEHUH U OIBITA IIPO-
(heccuoHaIbHOM nesI-
TEJIbHOCTH

VYka3aHHBIC CBS3U JUCIMIUIMHBI JAIOT OOydYaromeMycs CHCTEMHOE MPEICTaBICHHE O
KOMIUIEKCEe M3y4aeMbIX AucuuIUinH B coorBercTBuH ¢ ®I'OC BO, uto obecneunBaer Tpedye-
MBI TEOPETUYCCKHI YPOBEHb U MPAKTUYECKYIO HAMPABICHHOCTh B CHCTEME OOydeHUs U Oymy-
1IeH JesTeNIbHOCTH BBITYCKHUKA.

4. O0beM TUCHHUIIHHBI B 324eTHBIX eINHULAX € YKAa3aHHEM KOJINYeCTBA aKaJeMHYeCKuX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIIMuXcs ¢ mpenojaBaresieM (10 BUAaAM

y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEIBHYI0 PAa00Ty 00y4ar0IMXCH

O6ma;1 TPYAOCMKOCTb NUCHUIIJINHBI

. Bcero akageMnyecknx 4acos
Bun yuebHoit paboTbl
ouHas popma | 3aouHas hopma
KonTakTHas pa6oTa c npenojaaBartejeM™: 100 26
nexumn (J1) 32 10
npaktrudeckue 3anstus (I13) - -
naboparopusie padboTs (JIP) 68 16
WHBIC BUIbI KOHTAKTHON pabOTHI - -
CamocrosiTeibHas padoTa 00y4alOIMXC: 116 190
U3ydeHHe TEOPETUIECKOT0 Kypca 39 78
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 41 103
KypcoBasi paboTa (KypcoBOil POEKT) - -
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTalluu 36 9
Buja npoMexyTOYHOM aTTeCTANMU: IK3aMeH IK3aMeH
O011asi TPY/10€MKOCTh 6/216

*KonTtakTHas paboTa 00ydJarloNIiXCs ¢ MPENoAaBaTeIeM, B TOM YHCIE ¢ IPUMEHEHHEM ANCTAaHIIMOHHBIX 00pa3oBa-
TEJILHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'0 THUIIA, JJAOOpaTOpHbIE
3aHATHUS, U (MJIM) TPYIIIOBBIE KOHCYJIBbTAIMK, U (MJIM) MHAMBUAYAJIbHYIO pad0Ty 00y4alomIerocs ¢ mpenoaaBaTesem,
a TaK)Ke aTTeCTallMOHHBIE MCHBITAHUS MPOMEXYTOYHOU aTrrectanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE
BUJIBl YU4EOHOW JEATeNbHOCTH, TpelyCMaTpUBAlONIie IPYNIOBYI0 M MHAMBUAyalIbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakTHOH paboTsl omnpenessitorcst [lonokeHnemM 00 opraHW3ali M NPOBEIECHUH KOH-
TaKTHOW paboThI NpH peanu3alu 00pa3oBaTENbHBIX MMPOrPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
cosetoM YIJITY ot 25 despanst 2020 roxa.



5. CoaeprxkaHue TUCHHMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aeiaM) ¢ YKa3aHHeM OT-
BeJCHHOI0 HA HUX KOJHMYeCTBA aKa/leMHYeCKHUX YaCOB

5.1. TpyaoeMKoOCTH pa3iejioB JUCHHNIHMHBI

o4yHas popma o0OyueHust

Bcero
Ne HaumenoBanue paznena . | CamocTosiTenbHas
JI | II3 | JIP | KOHTaKTHOH
/11 JIUCIAILINHBL paborta
paboThI
TexHoornueckoe ohopMiICHHE
1. | MeTOIOB MEXAHUUECKON OUUCTKU 4 - 12 16 12
CTOYHBIX BOJI
Texnonornueckoe ohopMiIcHHE
2. METO/I0B (PU3UKO-XUMHUUYECKON 8 - 36 44 30
OYMCTKH CTOYHBIX BOJ
XuMuyeckas O4YNCTKA CTOYHBIX
3. 2 - - 2 3
BOJI
DICKTPOXUMHYUCCKHE METO/IbI
4. | 00pabOTKU M OYUCTKU CTOUYHBIX 2 - - 2 3
BOJI
Buonornyeckas ouncrka
5. 4 - 6 10 11
CTOYHBIX BOJI
5 TepMuyeckoe 00e3BpeIKUBAHNE 5 5 3
) CTOYHBIX BOJI
TeXHOIOrHYeCKUE PeIICHUs
7. OYHMCTKH CTOYHBIX BOJI P34~ 8 - 8 16 9
HBIX OTpACJICH MPOMBIIUICHHOCTH
8. | O6paboTKa 0CasKOB CTOYHBIX BOX | 2 - 6 8 9
HToro no pasngenam: 32 68 100 80
IIpoMe:kyTOUHasI aTTECTALMSA 36
Bcero 216
3a04yHas popmMa 00yueHust
Bcero
Ne HaumenoBanmue paznena . | CaMocTosTenbpHas
J | II3 | JIP | KoHTaKTHOMI
n/m JUCITUTUTUHBI pabora
paboThI
TexHomoruueckoe opopmiieHre
1. | MeTOdOB MEXaHUYECKOH OUMCTKHU 1 - 4 5 36
CTOYHBIX BOJI
TexHonoruueckoe ohopMIIeHHE
2. METOJIOB (PU3UKO-XHUMHUICCKOM 3,5 - 12 15,5 76
OYKMCTKH CTOYHBIX BOJ
XuMHyecKass OYNCTKA CTOYHBIX
3. 0,5 - - 0,5 12
BOJI
4 DIEKTPOXUMHICCKHE METOJIBI 00- 05 05 11
" | pabOTKHU M OYHCTKH CTOYHBIX BOJI ' !
Buomornueckas ouncTKa
5. 1 - - 1 14
CTOYHBIX BOJI
TepMmuueckoe 00e3BpeKUBAHIE
6. p p 05| - | - 05 8
CTOYHBIX BOJI
7. TexHonornyeckue peneHus 25| - - 2,5 12




Bcero
Ne HaumenoBanue paznena CamocrosiTenbHas

JI 113 | JIP | koHTaKTHOI
/11 IIUCIAILINHBI paborta
paboThI

OYHUCTKU CTOYHBIX BOJ| Pa3IMYHBIX
OTpacyieil TPOMBILLICHHOCTH

8. | O6paboTka ocaakoB cToYHBIX BoJ | 0,5 - - 0,5 12
HTroro no pasnenam: 10 - 16 26 181
IIpoMe:kyTOUHAsSI aTTECTANMS 9
Bcero 216

5.2. Conep:xanue 3aHATHI JTeKIIHOHHOTO THIA

1. Texnosornueckoe opopMiaeHHe METO0B MeXaHUYECKOH 0UYMCTKH CTOYHBIX BO/I.

1.1. Ilpoyescusanue. CoopyxeHus i yaaBIMBaHUS U3 CTOUHBIX BOJ KPYIIHBIX, HEpac-
TBOPEHHBIX, TUIABAIOIINX 3arPSA3HEHUI — peleTku U cuta. Kinaccudukanus peueTok. Y ciaoBus u
OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTHKH paboThl 00opynoBanus. [IpakTuka mpuMeHeHus U
3 PEKTUBHOCTS.

1.2. Omcmausanue 6 none epasumayuonnvix cuin. 11eCKOIOBKU: TPUHIMIT JEHCTBUS,
KJIacCU(UKaIUs TECKOJIOBOK, YCIOBUS M OCHOBHBIE TEXHOJIIOTUYECKUE XapaKTEPUCTHKU PabOTHI,
JIOCTOWHCTBA U HEIOCTATKH.

OTCTOMHUKH: TPUHIUN JCHCTBUS, KIacCUPHUKAIUSA U KOHCTPYKTHBHBbIE MOAU(PUKALNN
OTCTOWHUKOB, YCIIOBHS 1 OCHOBHBIE TEXHOJIOTUYECKHE XapaKTEPUCTHKH pabOTHI, JOCTOMHCTBA U
HepocTaTku. Cxema ycTpoiicTBa TOHKOCIOMHOTO OTCTOMHHKA.

CoopykeHust 1 anmapaTsl AJIs yIaBIUBAHUS BCIUIBIBAIOIINX MPUMeEced — He(hTEIIOBYIIIKH:
KOHCTPYKTUBHBIE OCOOEHHOCTH, YCIOBHS pabOThI, 00JIaCTH IPUMEHEHHS.

1.3. Omcmausanue 6 none yenmpobedscuwix cun. Hamopuele n 6e3HaOpHbIE THIPOIHK-
JIOHBL: IPUHIMI JEWCTBUS, YCIOBHUS U OCHOBHBIE TEXHOJOTMUECKHE XapaKTEPUCTHKH PaloOTHI,
JIOCTOWHCTBA U HEIOCTATKH.

Lentpudyrupoanue: yciaoBUs NpPUMEHEHMs, KiacCUUKanusg LEHTpUYT, NPUHIHUIT
JENCTBUS OTCTOMHOM LIEHTPUQYTH.

1.4. Qunvmposanue uepes cnoti 3epHUCOU 3a2PY3KU U PUTbMPOBATLHYIO NEPEecOPOOKY.
Knaccudukanust GpuinbTpoB ¢ 3epHUCTON 3arpy3koil. CxeMa CKOpOro OJIHOCIOWHOTO (PriibTpa B
paboueM IMOoJI0KEHUH, LIUKI paboThl YCTAaHOBKHU. J[ByXCIIOMHBIE M KApKACHO-3aCBIITHbIE (PMIIBTPBHI.
Cxema KapKacHO-3aChITHOTO (UIIbTpa B pabodyeM MOJIO0KEHUH, LUK padoThl ycTaHOBKU. JlocTo-
MHCTBA U HEJJOCTATKH (PUIBTPALIMOHHBIX YCTAaHOBOK.

Hanoprblie BepTHKaIbHBIE (GUIBTPBI: TPUHITUN IEHCTBHS, YCIOBHS paOOTHI, JOCTOMHCTBA
U HEJIOCTAaTKH.

Cxema ¥ IpUHIHUT paOOTHl KOHTAKTHOTO OCBETIIUTENS. JJOCTOMHCTBA M HEOCTATKH.

OuIbTPHI C MUIABAIOLIEH 3arpy3KOi: MPUHIUN JEWCTBUS, YCIOBUS pabOThl, TOCTOMHCTBA
Y HEJIOCTATKH.

Perenepaniust 3epHUCTBIX QUIBTPYIOIIUX MaT€pPHAaIOB, TUIIBI PACHPEIETUTEILHON CUCTe-
MbI (PUITBTPOB, KOHCTPYKIIUS 5KETI000B.

VYCroBUsT M OCHOBHBIE TEXHOJOTMUYECKHE XapaKTEPUCTUKH DPAaOOThl (HIBTPOBAIBHBIX
YCTaHOBOK.

ArnmapaTsl ¢ (GUIBTPOBAIBHBIMU TMEPErOPOJIKAMHU: 00JIACTh MPUMEHEHHUs, BHIOOD (HIIb-
TPOBABHOM meperopoaku. Cxema ycTpoiicTBa MUKPOPIIIBTpA.

2. TexHoJornyeckoe ogopmjieHue MeTOA0B (PU3UKO-XMMHUYECKON OYMCTKH CTOYHBIX
BO/I.

2.1. Texnonocuuecxoe oghopmierue npoyecca O4UCMKU CMOYHBIX 800 Promayuei. Dro-
TaIysl My3bIpbKaMHy, 00pa3yIUMICS U3 MEePECHIIEHHBIX PacTBOPOB raza B Bojae. Ctanuu mpo-
necca. [IpyHIMNINaNbHBIE TEXHOJIOTHYECKHE CXeMbl BAKYYMHOM M HamopHoil ¢iortarmu. [octo-
MHCTBa U HepocTaTku. COBpeMEHHbIE CXEMbl YCTAHOBOK HAMOpHOHU ¢uioTanuu. OnoTtanus ¢ me-
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XaHUYECKHM JUCIIEPTUPOBAHMEM BO31yXa (UMIIEJUIEpHbIE, MHEBMAaTHYECKHe, Oe3HaIopHbIC
YCTAaHOBKH, B T.4. C MOJa4ell BO3AyXa yepe3 MopucThie MaTepHaibl). CocoOd reHepupoBaHuUs
MYy3bIPbKOB. YCIIOBHS U OCHOBHBIE TEXHOJIOTUYECKUE XaPAKTEPUCTUKH pabOTHI (IOTALMOHHBIX
YCTaHOBOK.

Honnas ¢oTanus: MexaHu3M Iporiecca, 00JacTb MPUMEHEHHS, TEXHOJIOTHYECKAs! JINHUS
YCTaHOBKH.

2.2. Texuonocuueckoe oghopmaeHue npoyecca OYUCMKU CHOYHBIX 600 KOA2ylAyueu u
@noxynayueri. llpuHuunuanbHas TEXHOJIOTHYECKAst CXeMa OYMCTKU CTOYHBIX BOJ| KOAarynisuuen u
(IiIoKyAIMel: NMPUTOTOBICHNUE BOJHBIX PACTBOPOB KOATYJISIHTA U (PIOKYISHTA; JO3MPOBAHUE
pPacTBOPOB PEAreHTOB; CMEIIEHUE PACTBOPOB CO CTOYHOM BOJIOMH; XJI0MbeoOpa3oBaHUE; BhIJEIIe-
HUE XJIONbeB U3 BOJAbl. Kiaccudukanus u cxeMbl yCTpOHCTBa CMECUTENEeH, KaMep XJIoIbeoopa-
30BaHUs. Y CIOBUS M OCHOBHbBIE TEXHOJIIOTHYECKUE XapaKTEPUCTUKH PabOThl 000pyI0BaHUS.

2.3. Texnonozuueckoe ogopmierue npoyecca OYUCMKU CIOYHBIX 800 A0COPOYUOHHBIMU
memodamu. TexHomornyeckoe oopmiieHHEe MPOIECCOB aICOPOIUU: CTATUYECKUN U AUHAMUYE-
CKMH BapuaHTHl. AMIaparsl s aacopOIuOHHONW 00pabOTKH CTOYHBIX BOA. Y CJIOBUSI U OCHOB-
HBIE TEXHOJIOTHYECKHUE XapaKTePUCTHKU pabOThl 000PYIOBAHHUSL.

OCOOCHHOCTH TEXHOJIOTMYECKOTO TPUMEHEHHUS KATHOHHTOB W AaHMOHHTOB. (Cxema
YCTPOICTBA HAMIOPHOTO MapasieIbHOTOYHOTO MOHUTOBOTO (DUIIBTPA, LUK pabOThl MOHUTOBOU
ycTtaHOBKH. Cxema yCTpOHCTBa HAaIllOPHOTO MPOTHBOTOYHOT'O HOHUTOBOTO (DMIIBTpPA, UK pado-
Thl MOHUTOBOM ycTaHOBKU. CXema yCcTpOWCTBa HAMOPHOI'O HOHUTOBOTO (PMIBTPA CMEIIAHHOTO
NeMCTBUS, IIUKJI pa0OTHl HOHUTOBOW YCTAaHOBKH. Y CIIOBUSI 1 OCHOBHBIE TEXHOJIOTHYECKUE XapaK-
TEPUCTUKH pabOTHI 000PYIOBaHUS.

2.4. Ouucmra cmounvix 600 Mmemoodom sxcmparyuy. [IpUHIAAATHFHBIC CXEMBI OHOCTY-
MEHYaTON U MHOTOCTYIEeHYaTON SKcTpakuuu. JloctonncrBa u HegoctaTku. Knaccudukanus skc-
TPaKIMOHHBIX alIapaToB.

Cxema ycTpoiicTBa ABYXCTYIEHYATOIO CMECHUTEIHHO-OTCTOMHOrO SKcTpakTopa. Ilpun-
mun  neictBus.  JlocromHcTBa W HemoctaTku. CxXembl  ycTpoiicTBa  muddepeHIHraIbHO-
KOHTAKTHBIX 3KCTPAKTOPOB: PacCIbUINTENBbHBIA KOJOHHBIA M MOJOYHBIN 3KCTPaKTOphl. [IpuHImI
JeucTBus. JlocTOMHCTBA U HEJOCTATKU.

2.5. Membpannvle mexnonocuu 6 npakmuke ouUCmKuU CmoyHuix 600. KOHCTpyKIIMY anma-
paTtoB IS TPOBENEHHs MPOIIECCOB OOPAaTHOTO OCMOca W yIbTpaduiabTpamuu: TUma (QUIBTpP-
Ipecc C IUIOCKOMapaIebHBIMU (PUIBTPYIOUIMMH YCTPOWCTBAMH; € TpyO4daThiMU (PUIBTPYIO-
IIMMH 3JIEMEHTaMH; C PYJOHHBIMU MJIM CITUPATBHBIMH dJIEMEHTaMH; ¢ MeMOpaHaMH B BHJIE T10-
JBIX BOJIOKOH. CXxeMa M MPUHLUI IeHCTBHS, YCIOBUS PaOOTHI, JOCTOMHCTBA M HEJJOCTATKH.

3. XumMHuyeckasi 04MCTKA CTOYHBIX BO/I.

3.1. Texnonocuuecxkoe oghopmieHue npoyecca Heumpaiu3ayuu U nepeeooa Memaiios 6
Hepacmeopumble gopmbi. Cxema 00e3BpeKUBAHUS CTOUHBIX BOJ U3BECTKOBBIM MOJIOKOM: arlIa-
patypHoe oopmIIeHHE, YCIOBUS NpoBeieHus npoiecca. OUIbTpOBaHHE KUCIBIX CTOYHBIX BOJ
Yyepe3 HeUTPaTU3yIoIe MaTepUabl.

3.2. Texnonoeuueckoe ogopmaeHue npoyecca OKUCIEHUA 3azpA3HUmMenel CMoYHbIX 00.
Y CTaHOBKHM XJIOpUPOBaHHS. METOJ] OKMCICHHSI KOMITOHEHTOB CTOYHBIX BOJI KUCIIOPOJIOM. ATIma-
parypHoe odopmienue npouecca. OKUCICHNUE 030HOM. Y CTAHOBKHU JJIsi O30HUPOBAHUS.

3.3. Texnonoeuueckoe ogpopmaenue npoyecca 0CCMAHOBNIEHUs 3aepsisHUMeNell CHMOYHbIX
600. Cxema BoccranoBienus xpoma (I11) cynedarom sxenesa, obucynbparom HaTpus U T.J.: ar-
naparypHoe oopMIIeHHE, YCIOBUS IPOBEACHUS Mpoliecca.

4. JJIeKTPOXUMHYECKHE MeTO/Ibl 00Pa0OTKH U OYMCTKH CTOYHBIX BOJ.

AHOTHOE OKHCIIeHHE (OYMCTKA CTOYHBIX BOJ OT IMAHUCTHIX COEAWHEHH) M KaTOIIHOE
BOCCTaHOBJIEHHE TpuMecel. TexHormornyeckue pasindusi IpUMEHEHHsI METOJIOB AJIEKTPOKOary-
JSIHAA, TaldbBaHOKOAryssnuu. [lpuHIMMHUanbpHAas cxeMa 53JIeKTPOQIIOTAIMOHHOTO armapara.
[Tpuniun peiictBus. [IpuHIMIHATBHBIE CXEMBI BKIIOUEHUS SJIEKTPOIUANIN3HBIX YCTAHOBOK.

5. buoJjioru4yeckasi 0O4MCTKA CTOYHBIX BOJ.



5.1. Buonoeuueckas ouucmxa 8 aspomenkax. buoiornyeckas O4YMCTKa B adPOTEHKAX:
OKHUCJIUTEIbHAsT MOIHOCTb, OCHOBHBIE ATAIbl OUYMCTKU, KJIACCU(PUKALUU adpOTeHKOB. [IpuHIM-
MUAITbHAS CXEMa YCTAHOBKH OMOOYHUCTKHU C adpOTeHKOM. OCHOBHBIE METOJbI MHTEHCHU(UKAIIUN
paboThl a’poTenka. [IpumeHeHune kuciopoaa s OMoJOru4Yeckord OounucTKU. KOHCTpYKTHBHBIE
OCOOCHHOCTH OKCHTEHKA. YCIIOBHSI M OCHOBHBIC TEXHOJIOTHYECKHE XapaKTEPUCTUKU PabOTHI
00opyIoBaHuUs.

5.2. Buonozuueckasn ouucmka 6 buogurbmpax. buonornyeckas o4ncTka B 0Mo(pUIbTpax:
OKHUCJIUTEIbHAsT MOIIHOCTh, OCHOBHBIE 3Tallbl OYUCTKHU, Kiaccuduxanus Ouodumibtpos. [Ipun-
[UITHAIbHAS CXE€Ma YCTAHOBKH OMOOYMCTKH ¢ OnopuiabTpoM. Cxema yCTpOCTBa CEKIUU OUO-
bunapTpa c miactMaccoBoi Hacaakoid. OCHOBHBIE METO/bI MHTEHCHU(DHUKAMU padboThl OMO(HIIH-
Tpa. YCJIOBUS U OCHOBHBIC TEXHOJIOTHYECKHE XapaKTEPUCTHKU pabOTHI 000pYyI0BaHUSI.

5.3. Cucmema anaspobnoco pasnodiceHus. Cxema ycTpoWcTBa MeTaHTeHKa. [IpuHuummn
JeuicTBus. JlIoOcCTOMHCTBA U HEJIOCTATKH.

5.4. Cxema buoxumuueckux 63aumooelicmeuti 8 oxuciumenbHom npyoy. buomornueckas
ouncTKka B onornpynax. Cxema OMOXHUMHUYECKUX B3aUMOJICHCTBUIN B OKUCIIUTEIIBHOM TIPYY.

6. Tepmuyeckoe 00e3BpeKUBAHHE CTOYHBIX BO/I.

6.1. Texnonoeuueckas cxema yCmManosKu 02HE8020 00E36PEHCUBANUAL CIOYHBIX 600. Lnk-
JIOHHBIE KaMephl U MEYH C MCEBJO0KIKEHHBIM CIIO€M: MPUHIIMI JEHCTBUS, TOCTOMHCTBA U He-
JOCTAaTKH. TEeXHOJIOTHYecKass CXeMa YCTAaHOBKH OTHEBOT'O OOE3BPE)KMBAHUS CTOYHBIX BOJ, CO-
JepKalluX OpraHMYeCKHe BEIIeCcTBa: ammapaTrypHoe odopMIICHHE, YCIOBHUS MPOBEACHHS IMPO-
necca.

6.2. Texnonocuueckas cxema OYUCMKU CHOYHBIX 800 NPOU3BOOCMBA MEMOOOM MEPMO-
KAmanumuyecko2o OKUCIeHUsI 8 Napo2azosoll ¢haze. AmnmapaTypHoe odOpMIIEHHE, YCIOBHUS
MPOBEJICHUS MpoIiecca.

7. TexHoorMyecKne pemieHUusi OYMCTKH CTOYHBIX BOJI Pa3JIMYHBIX OTpacieil mpo-
MBIILIEHHOCTH.

OurcTKa CTOYHBIX BOJ B TEIUIODHEPICTHKE, YCPHOW U IIBETHOH METAJUTypIHH, XUMHYC-
CKOM, HEPTEeXUMHUECKOH, XUMHUKO-(hapMaleBTUUECKOM, MUIIEBOM, LEIII0I03HO-0yMaXkKHOU U
JICCOXUMHUYECKOH TPOMBIIUICHHOCTH, HedTenepepadaThIBAIOIINX 3aBOJ0B, MAITHHOCTPOUTEIb-
HBIX TPEINPUITUN, 3aBOIOB CTPOUTENBHBIX MaTepuanos, cuctemsl JKKX u ap.

3aMKHYTBIE CHCTEMBI BOJJOCHA0KECHHUS TPOMBIIIIJICHHBIX MPEATPUATHH.

8. O0pa6oTKa 0cagKOB CTOYHBIX BOJI.

CocTaB ¥ CBOWMCTBA 0CAIKOB CTOYHBIX BOJA. KpaTkas XapakTepHUCTHKA IMPOIECCOB YILUIOT-
HEHUSs, CTaOUITN3alu, KOHAUIIMOHUPOBaHUs ocaakoB. OO0pyIOBaHNE U COOPYKEHHUSI AJisi 00e3-
BOXHMBAHUSI OCAJKOB CTOUYHBIX BOJA. Tepmudeckas o0paboTKa ocaaka.

5.3. Tembl 1 popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHbIi MJI1aHOM O TUCIUILIMHE IPETyCMOTPEHBI JIAOOpaTOPHBIE 3aHATHUS

HaunmenoBanue pasnena dopma mpoBEACHUS Tpyno€mkocTs, vac
JTUCITUTLIAHBI (MOTYJIS) 3aHATUS OYHOE | 3a0YHOE

Paznen 1. Texnonoruue-
ckoe oopMIIeHHE METO/I0B
MEXaHUYECKON OYNCTKU
1. nmaboparopHas padbota 6 -

CTOYHBIX BOJ (Tema: 1.2.
OTtcrauBaHue B IOJIE Tpa-

BHUTAIIIOHHBIX CHLI)

Paznen 1. Texnonoruue-
ckoe oopMIIeHHE METO/I0B
MEXaHUYECKON OUHUCTKHU
CTOYHBIX BOJ (Tema: 1.4.

nabopaTopHasi paboTa 6 4
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HaumenoBanue pasnena
JUCLHUTLTAHBI (MOJTYJIsS1)

dopma npoBEACHUS

3aHATUA

TpynoéMKocTh, yac

OYHOC

3a09YHOC

OuIbTPOBAHKE YEPES CIIOU
3€pHUCTOMN 3arpy3KH U
(UIBTPOBANBHYIO MTEPETO-

POJKY)

Pazpnen 2. dusuko-
XMMHYECKAast OYNCTKA
CTOUYHBIX BOJ (Tema: 2.1.
TexHosornueckoe ohopM-
JICHUE MPOIIecCa OUYUCTKU
CTOYHBIX BOJI (hrroTaruei)

naboparopHasi pabota

12

Paznen 2. dusuxko-
XUMHAYECKast OUUCTKA
CTOYHBIX BOJ (Tema: 2.2.
TexHonoruueckoe ohopm-
JICHUE MPOIIeCcCa OUYUCTKU
CTOYHBIX BOJI KOATYJISIIIEH
1 QIIOKYJISIHECH)

nabopaTopHas pabora

12

Pa3nen 2. duzuko-
XHAMHYECKast OUYNCTKA
CTOYHBIX BOJ (Tema: 2.3.
Texnonornyeckoe ohopm-
JIEHHE TIPoIIecca OYUCTKH
CTOYHBIX BOJI a1COPOLIMOH-
HBIMH METOJ/IaAMH )

nabopaTopHas pabota

12

Paznen 5. buonornueckas
OYMCTKA CTOYHBIX BOJI (Te-
Mma: 5.1. brnonornyeckas
OYHCTKA B A3POTCHKAX)

nabopaTopHas pabora

Pazgen 7. TexHomorude-
CKHeE pGHICHI/Ifl OYUCTKHU
CTOYHBIX BOJI Pa3IUYHBIX
OTpaciell TPOMBIIUICHHO-
CTH

Kelc-3a1anue

Paznen 8. Obpabotka
0CaJIKOB CTOYHBIX BOJI

Kelc-3a1anue

Hroro:

68

16

5.4. leTaau3anusi CaMOCTOATEIbLHOH PadoThI

HaunmenoBanue pasnena
JTUCITUTUIAHBI (MOJTYJIS)

Bun camocTosATensHOM
paboThI

TpynoemMkocTs, 9ac

OYHas

3a049Hast

Paznen 1. Texnonoruyeckoe opopm-
JICHWE METOJ/IOB MEXaHHUYECKOW OYHCT-
KM cTOYHBIX BoA (TeMsbl: 1.1. IIpore-
kuBadue; 1.3. OTcTanBanue B oje
HEHTPOOESKHBIX CHII)

IToaroroBka K T€CTOBO-
MYy KOHTPOJIIO

Pazgen 1. Texnonoruvyeckoe oopm-
JIEHHE METOJI0B MEXaHUYECKOW OUUCT-
KM CTOYHBIX BOJ (Tembl: 1.2. Otcrau-

[ToaroroBka k onpocy
0 TeMaM JIabOpaTOPHBIX
paboT, MOATOTOBKA

30
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HaumenoBanue pasnena

Bun camocrosTeapHON

TpynoemMKocTb, yac

No
JUCUUTLTAHBI (MOJTYJIs1) paboTsI OYHasi | 3a04Has
BaHUE B T0JI€ TPAaBUTALIMOHHBIX CHIL; K TECTOBOMY KOHTPOJIIO
1.4. ®unbTpoBaHue Yepe3 CIOU 3ep-
HUCTOM 3arpy3ku U (PUIBTPOBAILHYIO
MIEPETOPOJIKY)
Pazgen 2. Pusnko-xumMuueckas [ToaroroBka k ompocy
3 OUYMCTKA CTOYHBIX BOJ (TeMa 2.1. Tex- | mo Temam J1a00paTOpHBIX 9 30
" | HOJorm4eckoe opopMIIeHHE TIpoIecca paboT, MOATrOTOBKA
OYHUCTKU CTOYHBIX BOJ IOTAIHECH ) K TECTOBOMY KOHTPOJIIO
Paznen 2. Pusnko-xumMuueckas
[ToaroroBka k onpocy
OUYMCTKA CTOYHBIX BoJ (Tema 2.2. Tex-
10 TeMaM J1abOpaTOPHBIX
4. | HONmorumueckoe opopMIIEHHE TTpoIiecca 9 30
o paboT, MOATrOTOBKA
OUYMCTKHU CTOYHBIX BOJ| KOAryJsiuen u
o K TECTOBOMY KOHTPOJIIO
dItoKysIMeH)
Pazgen 2. ®uzuko-xumudeckas
[ToaroroBka k onpocy
OYMCTKA CTOYHBIX BOJ (Tema 2.3. Tex-
0 TeMaM J1abopaTOPHBIX
5. | HONormveckoe oopmIIeHHE TIpoIecca 9 8
paboT, MOATrOTOBKA
OYHUCTKHU CTOYHBIX BOJI aICOPOLIMOH-
K TECTOBOMY KOHTPOJIIO
HBIMU METO/IAMH )
Paznen 2. Pusnko-xumMuyeckas
OYMCTKA CTOYHBIX BOJ (TeMbI: 2.4.
5 OuncTka CTOYHBIX BOA MeTOI0M 3kc- | [loaroroBka k TecToBO- 3 8
" | Tpakuuu; 2.5. MemOpaHHbIE TEXHOJIO- My KOHTPOJIIO
UM B MPAKTUKE OYUCTKHU CTOYHBIX
BOM)
7 Paznen 3. Xumuyeckas ounictka ctod- | [loaroroBka kK TeCTOBO- 3 12
' HBIX BOJI MYy KOHTPOJIIO
Pazgen 4. DneKTpoOXUMHUYECKHE METO-
[ToaroroBka K TECTOBO-
8. Il 00paOOTKU U OUYUCTKU CTOYHBIX 3 11
MY KOHTPOJTIO
BOJI
IToaroroska k omnpoc
Paznen 5. buonornyeckas o4ncTka o pocy
10 TeMaM J1abopaTOPHBIX
9. CTOUHBIX BOJ (Tema: 5.1. buonoruye- 8 8
paboT, MOATOTOBKA
CKasl OYMCTKA B a9POTEHKAX )
K TECTOBOMY KOHTPOJIIO
Paznen 5. buonornueckas ouncrka
10, | CTOUHBIX BOJ (tremsr: 5.2. buonoruue- | IloaroroBka K TECTOBO- 3 5
' CKas OYMCTKa B OnoduibTpax; 5.3. MY KOHTPOJIIO
Cucrema aHa3poOHOT0 pasyoKEeHUs)
11 Paznen 6. Tepmudeckoe 06e3Bpeku- IToaroroBka K T€CTOBO- 3 8
' BAaHME CTOYHBIX BOJI MY KOHTPOJTIO
Paznen 7. TexHOIOTHYECKHE PELLICHUS
[ToaroroBka K BbITOJIHE-
12. | OYMCTKH CTOYHBIX BOJ PA3TUYHBIX OT- . 9 12
o HUIO KeWC-3a/TaHus
pacieil MpOMBIIIJIEHHOCTH
13 Pazgen 8. O6paboTka 0caKoB CTOY- ITonroroBka K BBIOJIHE- 9 12
' HBIX BOJI HUIO KeWC-3a1aHus
N3yuenune neKIHuOHHOTO
14 [ToaroroBka Kk IpOMEKYTOYHOM aTTe- | MaTepHalia, JUTeparyp- 36 9
' cTanuu (PK3aMeH) HBIX UCTOYHUKOB B COOT-
BETCTBUH C TEMATUKOM
Hroro: 116 190
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6. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecTIeYeHUs MO TUCIMUILINHE

OcHoBHasi M JONOJIHUTEIbHAS JTUTEpaTypa
Ton KonunuectBo
Ne DK3EMIUIIPOB
ABTOp, HAUMEHOBaHUE u3Ja- o
/T st B Hay4YHOU
OoubnmoTexe
OcHoBHasi yueOHasi auTepaTypa
1. | Beromkun, A.I'. WmxenepHas 3amurta Tuapochepsl OT
cOpocoB cTounbiX Boa: [16+] / A.I'. Beromkun. — 2-¢ 3.,
ucnp. u gon. — Mocksa; Bonorma: Hudpa-Umxenepus, TOTHOTEKCTO-
2019. — 297 c.: un., Tabn., cxeM. — (MHxeHepHast SKOJIOTHS .
s OakanaBpuara). — Pexxum nocryma: mo mommucke. — | 2019 BBIH IOCTYTI HTPH
URL: http://biblioclub.ru/index.php? BXOJE 1o Jorw:
page=book&id=564892 (nata obpamenus: 26.10.2019). — Hy 1 Hapoimo
bubnuorp.: c. 290 - 292. — ISBN 978-5-9729-0277-4. —
TeKkcT: 27eKTPOHHBIN
2. | Texnonmorusi O4MCTKH cTOYHBIX BoJ / cocT. A.Il. Kapmanos,
W.H. lonmuna. — 2-¢ u3f., ucnp. u jgoi. — Mocksa; Bosorma: TOHOTEKCTO-
Wndpa-Nmxenepus, 2018. — 213 c.: un. — Pexxum gocrymna: N
1o TIOJIITUCKE. ~| 2018 | BRMACCTYIIIPH
URL: http://biblioclub.ru/index.php?page=book&id=493888 BXOAC 1O HOH:
(nata obpamenus: 26.10.2019). — Bu6muorp.: c. 210. — Hy 1 Hapoimo
ISBN 978-5-9729-0238-5. — TekcT: 3JIeKTpOHHBIH.
3. | Beromkun, A.I'. TexHONOTHH 3aIIUTHI OKPYKAIOLIEH CPEIbI
OT OTXOJIOB MPOU3BOJICTBA U MOTPeOICHUS: yueOHOe MOCo-
oue / A.I'. Beromkun. — 2-¢ usg., ucnp. u jgom. — CaHKT- TToJHOTEKCTO-
[TerepOypr: Jlanb, 2016. — 304 c¢. — ISBN 978-5-8114-2035- o
3. — TekcT: aneKkTpoHHBIH // DneKkTpoHHO-OnbmuoTeunas cu- | 2016 BRI IOCTYT TTPH
cremMa «Jlanbp»: [caiiT]. — URL: Bxofe 1o HOH:I,:
https://e.lanbook.com/book/72577 Hy 1 Taposo
(mata ob6pamenus: 26.10.2019). — Pexxum goctyma: ans aB-
TOPH3. IOJI30BATENIEH.
4. | Ilpomecchl, ammapaThl U TEXHHMKA 3alUTHl OKpYKaromlen
cpenbl: yueOHoe mocobue. Y. I. OuucTka npoMBIIIIIEHHBIX
crounblx Boj / B.M. Jlerkwuii, 1.H. Jlunynos, A.®. Huku- 2016 ONEeKTPOHHBIN
¢dopos, U.I'. TleproBa; MunoOpnayku Poccuu, Ypai. roc. apxuB YIJITY
necoTexH. yH-T. — ExarepunOypr, 2016. — 234 c. — Pexxum
noctyna: http://elar.usfeu.ru/handle/123456789/5930
JlonoiHUTeILHAS y4eOHAasl JUTEpaTypa
1. | Beromkun, A.I'. Wmxenepnas 3ammuta THApPOCHEpPH OT
cObpocoB ctounbix Boja / A.I'. BeTomkuH. — 2-€ u31. ucmp. u To/HOTEKCTO-
nom. — Mocksa; Bomorma: Uadpa-Umxkenepus, 2016. — 296 .
c.. ui., Tabm., cxeM. — Pexxum pocryma: mo moxamucke. — | 2016 BBIH JIOCTYII LIpH

URL.: http://biblioclub.ru/index.php?page=book&id=444179
(mata oopamenus: 26.10.2019). — bubnuorp. B kH. — ISBN
978-5-9729-0125-8. — TekcT: 2IeKTpOHHBIN.

BXO/I€ TIO JIOTH-
HY U apotro™®
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ABTOp, HaMMCHOBaAHUEC

T'on
A3aa-
HUA

KommuectBo
IK3EMILISIPOB
B HAyYHOH
OubIMoTEKE

bapa6am, H.B. buoxumudeckrne MeToapl OYUCTKHA CTOYHBIX
Box / H.B. bapabam; MunucrepctBo o0pa3oBaHusi 1 HAyKd
Poccuiickoit deneparuu, denepanbHOe TOCYIAPCTBEHHOE
ABTOHOMHOE 00pa30BaTelIbHOE YUPEKIECHUE BBICIIETO IMPO-
(dheccuonanpHoro obpazopanusi «CeBepo-KaBkazckuii dene-
paneHbIl yHUBEpcHTET». — CraBpomnons: CKOY, 2015. — 98
c.. w1 — Pexum Jgocrtyma: Mo  MOJANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=457145
(mara obpamenus: 26.10.2019).

2015

ITonHoTekcTO-
BBIM TOCTYN MIPH
BXO/I€ I10 JIOTH-

HY ¥ maporo™®

Jlunmynos, M.H. O4ncTKa CTOYHBIX BOJ B OMOJOTUYCCKUX
peakTopax ¢ OMOIJICHKON M aKTMBHBIM MJIOM (pacder Ouo-
(GUIBTPOB M a3POTEHKOB) [ DNEKTPOHHBINA pecypc]: yueOHoe
nocobue / U.H. Jlunyno, W.I'. TlepBoBa; MunoOpHayku
Poccuu, Ypan. roc. 1ecoTexH. yH-T. - DJIEKTPOH. TEKCTOBBIC
nas. - ExatepunOypr: YIJITY, 2015. - 1 a5. ont. auck (CD-
ROM).

2015

10

AHanbeB, B.A. XuMu4eckue OCHOBBI COBPEMEHHBIX OKHC-
JINTEIBHBIX TEXHOJOTHH HA OCHOBE 030HA OYHMCTKU CTOYHEIX
Box / B.A. AnanneB, B.JI. AnanreBa. — Kemepopo: Keme-
POBCKUI rocylapcTBeHHbIN yHHBepcuteT, 2012. — 148 c. —
Pexxum J0CTyMa: o ITOITHCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=
232209 (mara ob6pamenms: 26.10.2019). — ISBN 978-5-
8353-1227-6. — TekcT: 2IeKTPOHHBIH.

2012

[TonHOTEKCTO-
BBII JOCTYI IIPH
BXO/I€ I10 JIOTH-

HY U TIapOTI0*

Huxugopos, A.®. MexdazHble nepexoabl B acoOpOIHOH-
HbIX Tmporeccax [Tekcr]|: yde0d. mocoOue AJisi CTYACHTOB
cnennanbpHocTe 270112 - BogocHa0OxeHne U BOIOOTBELE-
Hue, 280201 - Oxpana okpyKarouiei cpeibl U paruoH. Hc-
II0JIB30BAHKE NPUPOJ. pecypcoB, 280202 - Mnxenep. 3amu-
Ta okpyxatoueit cpeast / A.®. Hukudopos, JI.B. Bacuien-
ko, T.B. JloOyxuna; Ypaiu. roc. necorexs. yH-T, Ypain. Pe-
nep. yH-T uM. nepsoro Ilpesunenra Poccuun b. H. Enbriuna.
- ExatepunOypr: YI'JITY, 2010. - 186 c.

2010

51

Bacwuiienko, JI.B. MeTobl O4MCTKH NPOMBIIIJIEHHBIX CTOY-
HBIX BOJ|: y4eOHOE 1ocoOue /Ui CTYACHTOB CIIeIMaTbHOCTEH
270112 «BopgocHaOxenne u BogooTBeaeHUe», 280201
«OxpaHa OKpy>Karomiel cpeibl U paldoHal. HCIIOIb30BaHHe
npupoa. pecypcoB», 280202 Bcex ¢opm oOyuenus / JI.B.
Bacunienko, A.®. Hukudopos, T.B. Jlobyxuna; Ypain. roc.
JIeCOTEeXH. YH-T. - ExarepunOypr: YIJITY, 2009. - 174 c.

2009

84

WmxenepHas 3aliuTa MOBEPXHOCTHBIX BOJ OT MPOMBIIIEH-
HBIX CTOKOB. yue0. mocoOue st cTyAaeHToB By30B / [, A.
Kpusomeunn [u np.]. - Mocksa: Beicias mkona, 2003. - 344
C.

2003

PonuonoB, A.M. TexHonoruyeckue HpOIECCHl 3KOJIOrHYe-
CKOl 06e30macHOCTH (OCHOBBI SHBAWPOHMEHTAINCTUKH):
y4eOHUK JUIsl CTYJIEHTOB BY30B, OOYYalOIIUXCs IO CIIELH-
anmpHOCTH «OXpaHa OKpYKAIOUIEH Cpefbl M PAlMOHAIBHOE

2000
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%BE%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

/o

ABTOp, HaMMCHOBaAHUEC

T'on
A3aa-
HUA

KommuectBo
IK3EMILISIPOB
B HAyYHOH
OubIMoTEKE

UCIOJIb30BaHUE MPUPOIHBIX pecypcoB» / AWM. Poauonos,
B.H. Kinymmun, B.I'. Cucrep. - 3-e u3a., mepepad. u Jo1. -
Kanyra: M3n-Bo H. boukapesoii, 2000. - 800 c.

Menwnuk, T.A. VccnenoBanue mpoiecca OYUCTKH BOJBI OT
cyiabdaTa MarHusi METOJOM HOHHOTO oOMeHa [DIeKTpOH-
HBIH pecypc]: METoJ. yKa3aHHsS K JJaDOpaTOPHOMY IpPaKTH-
KyMy MO JucHUIUIMHE «TeXHOIOTusl OUUCTKU CTOUHBIX BO
JUIsL CTYJICHTOB OYHOM M 3a04HOM (opm oOyuenus. Hampas-
nenus 241000.62 «DHepro- u pecypcocOeperamme mpo-
I[ECChl B XUMUYECKOW TEXHOJIOTHH, HE()TEXUMHUHA U OMOTEX-
Honorum», 280700.62 «TexHochepHas OE30MACHOCTHY
[ T.A. MenpHuk: B 2 yactsax. — ExarepunOypr: M3a-Bo
YIITY, — 2013. — 4. I. — 35 c. — Pexum pocryma:
http://Imsstudy.usfeu.ru/course/view.php?id=802

2013

ONOC

10.

Menbuuk, T.A. HccnenoBanue mpolecca OYHUCTKH BOJBI C
HCTIOJIb30BAHUEM KOAryJIsTHTOB [DJIEKTPOHHBIN pecypc]: me-
TOJA. yKa3aHHUs K JaOOpaTOpHOMY MPAaKTUKyMY IO JUCIU-
iHe «TeXHOJIOTHSI OYMCTKH CTOYHBIX BOJ» JUISI CTYACHTOB
ouHOM U 3a04HOM (hopm 0Oyuenus. Hanpasnenus 241000.62
«9QHepro- u pecypcocOeperaroime Iporuecchl B XMuMHUUYECKON
TEXHOJIOTHH, HePTEeXUMUU U OuorexHojmorum», 280700.62
«Texnochepnas Oe3onmacHoctb» / T.A. MenbHuk: B 2 4a-
ctax. — ExatepunOypr: M3a-so YIJITY, — 2013, — Y. II. —
25 c. — Pexum JIOCTYTIA:
http://Imsstudy.usfeu.ru/course/view.php?id=802

2013

SHNOC

11.

Menpnuk, T.A. BslgeneHue 5SMyJIbrUpOBaHHBIX Macell
[DneKTpOHHBIN pecypc]: METOI. yKa3aHus K J1a0OpaTOpHOMY
MPaKTUKyMy O AucUMIINHE «TeXHOIOTHUs OYMCTKU CTOY-
HBIX BOI» JUIS CTYIAEHTOB OYHOM W 3a04HON (Gopm oOyue-
Hus. Hanpasnenus 20.03.01 «Texnocdepnas 6e3omnac-
HocTh», 18.03.02 «BHepro- u pecypcocbeperaroiue mpo-
LIECChl B XUMUYECKOW TE€XHOJIOIMH, He(PTEXUMHUU U OMOTEX-
Hojorun»/ T.A. Menbuuk. — Exarepunoypr: Uzn-so YIJI-
TV, - 2013. - 20 <c¢. — Pexwmm pgocrymna:

http://Imsstudy.usfeu.ru/course/view.php?id=802

2020

SNOC

*- Ipe’k/ie YeM MPONTH 10 CChUIKE, HEOOX0IUMO BOUTH B CUCTEMY

OYHKITMOHUPOBAHHUE ICKTPOHHON MHGOPMAITMOHHO-00pa30BaTEIHbHON Cpebl 0OecTeun-
BAEeTCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI

Kaxnprit oOyuaromuiicss 00ecriedeH JOCTYIOM K 3JIEKTPOHHOW OMOJMOTEYHOW CHUCTEeMe
YTIITY (http://lib.usfeu.ru/), 3bC Uznatenscta Jlans http://e.lanbook.com/, DbC Yuusepcutet-

ckast oubsmoreka omnaita http://biblioclub.ru/, conepkamux u31aHUS O OCHOBHBIM H3y4aeMbIM
JMCIUITMHAM ¥ C(OPMHUPOBAHHBIX MO COTIIACOBAHHIO C MPABOOOIAAATEIIMHA YUeOHOU U yueOHO-
METOINYECKON JINTEPATYPHI.
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CnpaBouHble 1 HH(pOPMALHOHHBIE CHCTEMbI
1. CnpaBouHo-tipaBoBasi cuctema «Koncynbrant [lmtocy.
2. UudopmanmonHo-npaBoBoii noprai ['apant. Pexxum nocrymna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbHbie 6a3bl JAHHBIX

1. MadopmarmonHbie cUCTeMbl, OAaHKU JAaHHBIX B 00JIACTH OXPaHbI OKPY)KAIOIIEH Cpebl
Y TIPUPOIOTIOIL30BaHms — Peskxum moctyma: http:/MuHIprpoasipo.pd

2. Nnadopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snexrponHnas 6ubimoreka elibrary. — Pexxum nocryma: http://elibrary.ru/ .

4. TIporpammsl 1uts skosoroB ECOReport. — Peskum mocryma: http://ecoreport.ru/;

5. Undopmanumonnsie cucremsl «buopazHoobpasue Poccum». — Pexum pgocryma:
http://www.zin.ru/BioDiv.

HopMaTHBHO-IPABOBBIE AKThI

1. ®enepanbublii 3akon «Boanbiit kogekce Poccuiickoit @epepanun» ot 03 urons 2006 r.
Ne 74-®3 — Pexxum noctyma: http://www.consultant.ru/document/cons_doc LAW_60683/.

2. ®enepanpHblil 3aK0H «O pbIOOIOBCTBE U COXPAHEHUHU BOJHBIX OMOJIOIMYECKUX peECyp-
COB» oT 20 nekaops 2004 T. Ne 166-®3 - Pexum JIOCTYTIA:
http://www.consultant.ru/document/cons_doc_LAW_50799/.

3. ®enepanpHblii 3akoH «O BogocHaOx)eHUHu U BojmooTBeaeHUM» oT 07.12.2011 Ne 416-
@3 — Pesxum poctyna: http://www.consultant.ru/document/cons_doc LAW_122867/.

4. ®enepanbHblil 3ak0H «O CaHUTAPHO-AMUIEMHOIOTMYECKOM OJaronoayyud Hacele-
Hus» ot 30 wmapra 1999 No 52-®3 (pes. ot 13.07.2020). — Pexum pocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8.

7. ®OHJ O1LIEHOYHBIX CPEACTB /sl POBeIeHUsI MPOMEKYTOYHOI aTTeCTALMN 00y4aI0 M X-
cA M0 AUCIMILINHE

7.1. Ilepeyenb KOMNETEHU N ¢ YKa3aHUEM ITANoB UX GopMHUpPOBaHHs B Npolecce 0CBOe-
HHs1 00pa30BaTeIbLHOI NPOrPaMMBbI

DopmupyemMble KOMIETEHIIMH Bun u popma KoHTpOIIS

IIpoMeskyTOYHBIN KOHTPOJIb: KOHTPOJbHBIE BO-
IIPOCHI K 9K3aMEHY

Tekyuuii KOHTPOJIb: ONPOC 10 TeMaM J1abopa-
TOPHBIX PaloT, 3aIUTa OTYETA IO JIAOOPATOPHOI
paboTe, TECTHPOBAaHHUE, BHINOJIHEHHE KEHC-3aIaHHs

— IIK-4 criocoOHOCTBIO HCITOJIL30BaThL Me-
TOJBI PACUETOB 3JIEMEHTOB TEXHOJIOTHYE-
CKOTr'0 000pYIOBaHMS TIO KPUTEPHUAM pado-
TOCIOCOOHOCTH U HaIEKHOCTH

— ITK-5 crnocoOHOCTBIO OPHEHTUPOBATHCS B
OCHOBHBIX METOJIaX M CUCTeMax obecreue-
HUS TeXHOC(EepHOil Oe3onmacHoCTH, 000C-
HOBAaHHO BBIOMPATh U3BECTHBIE YCTPOMCTBA,
CHUCTEMBI U ME€TO/bI 3allIUThI YEJIIOBCKA 1
OKpY’KalolIel cpebl OT OMACHOCTEH

IIpoMeskyTOUYHBIH KOHTPO/Ib: KOHTPOJIBHBIE BO-
IPOCHI K 3K3aMEHY

Texkymuii KOHTPOJIb: ONIPOC 10 TeMaMm Jlabopa-
TOPHBIX Pa0OT, 3alUTa OTYETA IO JJAOOPATOPHOI
paboTe, TECTUPOBAHUE, BBINOJIHEHUE KeHC-3aJaHHs

IIpome:KyTOUHBII KOHTPOJIb: KOHTPOJIbHBIE BO-

— ITK-6 cmocoOHOCThIO MPUHUMATH y4a- NPOCHI K K3aMEHY
CTHE B YCTAaHOBKE (MOHTaXe), OKCIuTyara- | TeKymmii KOHTPOJIb: OMpoC MO TeMam J1abopa-
I[UU CPEJICTB 3AIIUTHI TOPHBIX padoT, 3allIUTa OTYETA IO JTA0OPATOPHOM

paboTe, TeCTUpOBaHNE, BEITIOJTHEHHUE KeWC-3aJaHus
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7.2. Onucanue noxkasareJsieil 1 KpUTepHeB OLlEHNBAHUS KOMIIETEHI[HIT HA PA3JIMYHbBIX 3Ta-
nax ux (pOpMHPOBAHUSA, ONIMCAHHE IIKAJ OLlEHUBAHUSA

Kpurepun oneHMBaHUsI YCTHOIO OTBeTa Ha KOHTPOJbHBIC BOINPOCHI 3K3aMeHa
(MpoMeKyTOUYHBI KOHTPOIb opmupoBanus komnerenuun IK-4, TIK-5, ITK-6)

«5» (omauuno) — NaH MOJIHBIN, pa3BEPHYTHIN OTBET Ha ITOCTABJIEHHBIN BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTE, JOKa3aTeIbHO PACKPBHITEI OCHOBHBIE MOJIOXKE-
HUS TEMBI; B OTBETE IIPOCIIEKUBAETCS YETKasl CTPYKTYypa, JOTUYecKasl 110CJIeJ0BaTEIbHOCTb, OT-
pakaromias CyLUIHOCTb pPacCKpbIBA€MbIX MOHATHUH, TEOPHi, siBJeHUN. 3HaHUE 00 00BEKTE AEMOH-
cTpupyercs Ha (POHE MOHUMAHU €r0 B CUCTEME JJaHHOW HaYKU U MEKIUCUUIUIMHAPHBIX CBS3CH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAyKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (xopowo) — naH MOJHBIN, pa3BEPHYTHII OTBET HA MTOCTABJIEHHBIA BOIIPOC, MTOKA3aHO
YMEHHME BBIIEIUTHh CYLIECTBEHHbIE M HECYIIECTBEHHbIE IMPU3HAKU, MPUUYUHHO-CIIEICTBEHHbBIE
cBsA3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTUUYEH, U3JI0KEH B TEpMUHAX Hayku. OJHAKO JOIyIle-
HbI HE3HAUYNUTENbHBIC OIIMOKHM WM HEIOYETHI, HCIIPAaBICHHBIE 0AaKalaBpOM C IMOMOIIbIO «HABO-
JSIIIUX> BOIIPOCOB;

«3» (yooeremeopumenbHo) — JaH HETOJHBIA OTBET, JOTMKA M TOCIICI0BATEIILHOCTD U3-
JIOXKEHUsI UMEIOT CYIIEeCTBEHHblE HapylleHus. JlonmyuieHsl rpyOble OMMOKU MpPU OINpeesIeHUH
CYILIHOCTH PacKpbIBa€MbIX MOHATHUI, TEOPUM, SBJIECHUHN, BCIECICTBUE HEMOHUMaHUs OakalaBpoM
UX CYIIECTBEHHBIX U HECYIIECTBEHHbIX NPU3HAKOB U CBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOBI.
YMeHue packpbITb KOHKpPETHbIE NpPOSBICHUS OOOOIIEHHBIX 3HAHWKW HE IOKa3aHo. PeueBoe
odopmieHue TpedyeT NoNnpaBoK, KOPPEKIMH;

«2» (Heyoosremeopumenvho) — 6akajgaBp JEMOHCTPUPYET HE3HAHHE TEOPETUUYECKUX OC-
HOB IIpe/IMeTa, HE YMEET JIe1aTh apryMEHTHUPOBAHHBIE BHIBO/IbI U IPUBOAUTH IPUMEPHI, TOKa3bI-
BaeT ci1aboe Bia/leHue MOHOJOTUYECKON pedblo, HE BJa/IeeT TEPMUHOJIOTUEHN, IPOSBIISET OTCYT-
CTBHE JIOTUMHOCTHU U TOCJIE0BATEIbHOCTU U3JIOKEHHUS, JeNIaeT OINOKH, KOTOPbIe HE MOXET HC-
IPaBUTh, XK€ MIPU KOPPEKIIMH MTPENoaBaTesieM, OTKa3bIBa€TCsS OTBEYATh HA 3aHSATHH.

Kpurtepuu oneHnBaHusl BbINOJHEHUS Ja00pPaTOPHBIX padoT U 3alIMTHI 0TYeTa (Te-
Kyl KoHTpoub ¢opmupoBanus komnerennuu [K-4, ITK-5, ITK-6)

«5» (omauuno): paboTa BBINOIHEHA B CPOK; O(DOPMIICHHE U COJIep KaTeNIbHAsl 4acTh OT4Ye-
Ta 00pa3loBble; padoTa BIITOJIHEHA CAMOCTOSTEIbHO; IPUCYTCTBYIOT COOCTBEHHbIE 0000IICHMS,
3aKJIFOYeHHS M BBIBOJBI. OOydaromuiicss ObICTPO OPUEHTHPYETCS B OTYETE U OTBEUYACT Ha YTOU-
HSIOIINE BOIIPOCHI.

«4» (xopowo): paboTa BHITIOJIHEHA B CPOK; B O(DOPMIICHUHU OTUETA U €TI0 COAECPKATEIHHOM
YacTH HEeT rpyObIX OIIMOOK; paboTa BBIMOJHEHA CAMOCTOSTENIbHO; IPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKITIOYCHUsT W BBIBO/BI. OOyUaromMiicss OPUEHTHPYETCS] B OTYETE W OTBEYAeT Ha
YTOUYHSIOIIME BOIPOCHI C TOMOIIBIO MIPETo1aBaTells.

«3» (yoosremsopumenvro): paboTa BHITIOJIHEHA C HapylieHueMm Tpaduka; B odopmie-
HUH, COJEp)KaTebHOW YacTH OT4YeTa eCTh HeOCTAaTKH; padoTa BBIMOJIHEHA CAMOCTOSTEIBHO,
MIPUCYTCTBYIOT COOCTBEHHBIE 00001IeHNs. O0yyaronuiicst ¢ TPyJIOM OPUEHTUPYETCSI B OTYETE U
OTBEYAET TOJIBKO Ha MOJIOBHHY 3a/1aBa€MbIX €My BOIIPOCOB.

«2» (neyooenemeopumenvro). opopmieHue pabOTBI HE COOTBETCTBYET TPEOOBAHUSIM;
OTCYTCTBYIOT MJIM CJI€JIaHbl HETIPaBUIJIbHBIE BBIBOJBI U 00001eHns . O0ydaromuiicss He OpUEeHTH-
pyeTcst OTYETHBIX MaTepraliaX U HE MOXKET MOSICHUTh PACCUNTAHHBIC JJAaHHBIE.

Kpurepun oneHuBaHUS BBHINOJHEHUA 33aJaHUI B TeCTOBOI (popMme (TeKylIUil KOH-
Tpoab popmupoBanus kommnerenuuu I[K-4, [IK-5, TTIK-6)

[To utoram BHIIOJTHEHUS TECTOBBIX 33aJJaHUH OLIEHKA MPOU3BOJIUTCS MO YETHIPEXOAIITbHON
mkane. [Ipu npaBuiIbHBIX OTBETAX Ha:
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86-100% 3amanuii — oneHKa «5» (omauuno);

71-85% 3amaHuii — onieHKa «4» (xopouto);

51-70% 3amaHuit — oueHka «3» (y0061emeopumenvbHo);
MeHee 51% - onieHka «2» (Hey0oenemseopumensHo).

Kpurepun oneHuBaHusi Kelc-3aHATUA (TEKYIUMH KOHTPOJb (P)OPMHPOBAHUA KOM-
nerennnu IK-4, IIK-5, [1K-6):

«5» (omauuno): paboTa BBIOJIHEHA B CPOK; COACPIKATEIbHAS YacTh JOKJIAAa U MPeio-
JKEHHBIC MEPOTIPUATHSL 00PA3IOBEIC; MPUCYTCTBYIOT PEKOMEH IAINH, 3aKIIIOUCHUSI U apTyMEHTH-
poBaHHBIE BBIBOJIBI. OOyYarOMIUIACS MPABHILHO OTBETHII Ha BCE BOIPOCHI TP 3aIIUTE MPOCKTA.
[TpuHMMAN aKTUBHOE YYaCTHE B TUCKYCCHUH.

«4» (xopowo): paboTa BBITIOJIHEHA B CPOK; B COACPIKATEIILHOM YaCTH JTOKJIAAA U MPEIII0-
KEHHBIX MEPONPUATUAX HET IpyObIX OMMOOK; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKIIOUYCHUS U
apryMEHTHPOBAaHHBIC BBIBOJIbI. OOYYAIONIUIICS TP 3alIMTE MPOSKTa MPABUIBHO OTBETHII HA BCE
BOTIPOCHI C TIOMOIIBIO MpenoaBatess. [I[puHIMan yqyactie B JUCKYCCHH.

«3» (yoosnemeopumenvro): paboTa BBIIOJIHEHA C HApYyIIeHWEM rpaduka; B CTPYKType U
MPEIUIOKEHHBIX MEPONPHUITHIX €CTh HEAOCTATKH; B JIOKJIAJIE MPUCYTCTBYIOT COOCTBEHHBIC BBI-
Bojbl. OOyuaromuiicss mpu 3alluTe MPOEKTa OTBETHJI He Ha Bce Bompochl. OOyuaromuiics He
MPUHUMAJ YIaCTHE B JUCKYCCHHU.

«2» (HeyoosnemgopumenvHo). NPEIIOKEHHBIE MEPOIPUITUS ABIAIOTCA HEe I(PPEKTHB-
HBIMH; OTCYTCTBYIOT WJIH CJICJIAHbI HETPAaBUIIbLHBIC BEIBOJIBI M peKoMeHaamuu. O0yJdaronmiics He
OTBETHJI Ha BOIIPOCHI TPH 3aIuTe nMpoekta. OO0yJaronuiicss He MPUHUMAJ Y4aCTHE B JIUCKYCCHH.

7.3. TunmoBble KOHTPOJILHBbIE 3aIaHNSI HJIH HHbIe MaTEePHAJIbI, HEO0OX0IUMBIE J1JIsl OLEHKH
3HAHMA, YMEHHUIi, HABLIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapPAKTEPU3YIOIIMX ITANbI

(opMupoBaHus KOMIETEHIIHI B IIpoIecce OCBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJsbHbBIE BONPOCHI K 3K3aMeHYy (IIPOMEKYTOYHBII KOHTPOJIb)

=

[TponexxuBanue. Knaccudukamus pemetok. YcinoBus padboTel. Cxema yCTaHOBKH PEIIETKH.

2. TleckonmoBKM: MPUHIMIT IEHCTBHSA, KiacCH(UKALUS MECKOJIOBOK, ycloBHS paboTel. Cxema
YCTpPOMCTBAa FOPU30HTAIIBHOMN NECKOJIOBKH C NPSAMOJMHENHBIM JBUKECHUEM BOJBI.

3. Beptuxaneubie oTcTOMHNKHA. CXeMa YCTPOCTBAa BEPTHKAILHOTO OTCTOMHUKA C BITYCKOM BO-
JIbl yepe3 LIEHTpalIbHYyI0 TpYOy ¢ pacTpyoom. Ilpuniun neiictBus. YcnoBus padotsl. JJocro-
WHCTBA U HEJIOCTATKH.

4. TopusoHTasbHble OTCTONMHMKH. Cxema ycTpoiicTBa oTcToitHuKa. [Tpuniun aedctBus. Ycio-
BUA paboThl. JJOCTOMHCTBA M HETOCTATKH.

5. PagumaneHble oTcTOWHUKU. YcioBus padoThl. [IpuHIMI paboThl pajnaibHBIX OTCTOMHHUKOB €
LEHTPaJIbHBIM U NIepu(EepUueCcKUM BIIYCKOM CTOUYHBIX BOJ. JJOCTOMHCTBA M HEAOCTATKH.

6. Cxema M mpuHLIMI pabOTHl HAIOPHOTO THApPONMKIIOHA. [IpenmyIecTBa U HETOCTaTKU TH-
POLIMKIIOHOB.

7. Knaccudukanus GpuibTpoB ¢ 3epHUCTOI 3arpy3koil. Cxema cKOporo 0 JHOCIOHHOro GHIbTpa
B paboueM nosioxkeHuu. LIk paboThl yCTaHOBKH.

8. JIByXciolHbIe U KapKacHO-3achlHbIE GMIbTPBl. CXeMa KapKacHO-3achITHOTO (hUiIbTpa B pa-
6ouem nonoxeHuu. L{uki paboThl yCTaHOBKHU.

9. Cxema u HNpUHIMI PaOOTHl KOHTAKTHOTO OCBETIUTENS. JlOCTOMHCTBA M HEJJOCTATKH.

10. INMpuHIMNIHAaTbHAS TEXHOJIOTHYECKAsk CXeMa OUYMCTKU CTOYHBIX BOJ KOAryJIsSIued U QIIoKys-
HUEH.

11. Knaccudukarus cmecuteneit. Y cmoBus padoThl. JJOCTOMHCTBA U HEOCTATKH.

12. Cxemsl! ycTpoiicTBa KaMep XJI0ImbeoOpa3oBaHUs. Y CJIOBUS PAOOTHI.

13. ®nortamus ¢ BeIIENEHHEM Bo3ayXa u3 pactBopa. Ctamuu mporecca. [IpuHIMNHraibHbIe TEX-

HOJIOTHUECKUE CXeMbl BAKYYMHOM 1 HamopHoi ¢ioranuu. J[oCTOMHCTBA M HEAOCTATKH.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

CoBpeMeHHBIE CXEMbI YCTAaHOBOK HAMOPHOW (prroTanuu.

@dnoTanus ¢ MEXaHMYECKUM JHUCIIEPTUPOBAHUEM BO3/1yXa, Oe3HANOpHbIE YCTAHOBKH, ITHEB-
MaTU4ecKue (IOTAIMOHHBIE YCTAHOBKH B T.4. C TIOJa4el BO3AyXa Yepe3 MOPUCTHIC MaTepPH-
anbl. Y CI0BHs POBEACHUS ITpoLiecca.

TexHonoruueckoe oopmiieHuEe POIECCOB aICOPOIUH: CTATHUECKUNA U TUHAMUYCCKHIA Ba-
PHUAHTBHI.

Cxema yCTpOICTBa HAIOPHOTO MAPALICITPHOTOYHOTO MOHUTOBOTO (QruibTpa. Llukn paboTsr
MOHHUTOBOM YCTaHOBKH.

Cxema ycTpoiicTBa HaIIOPHOTO MPOTUBOTOYHOTO MOHUTOBOTO uiibTpa. Lluki paboTel HOHU-
TOBOM YCTaHOBKH.

Cxema ycTpoicTBa HAIIOPHOTO HOHUTOBOTO (WIBTPA CMEIIaHHOTO AeicTBHs. [[ukim paboTh
MOHHUTOBOM YCTaHOBKH.

Teopus mpoiiecca IIEKTPOKOATYIISINH, TAThBAHOKOATYIISIUU. TEXHOIOTHUECKUE PA3TUIHS
MPUMEHEHHUS STUX METOJIOB.

Teopus mporecca anmekrpoduiotanun. [IpuHIUIIHATBHAS cXeMa IEKTPOGIOTAIIMOHHOTO all-
napara.

Teopus mporiecca iekTpoauanu3a. [IpuHIHUIMaTbHBIE CXEMBI BKITFOYCHUS JICKTPO AN 3-
HBIX YCTAHOBOK.

KoHCTpyKIIMK anmaparoB i MPOBEIEHHUS MPOIECCOB OOpaTHOTO OCMOCAa M YJIbTpaduiIb-
Tpauuu. JIoCTOMHCTBA U HEIOCTATKH.

buonornueckas ouncTKa B @3pOTCHKAX: OKUCIUTEIbHAS MOIIHOCTh, OCHOBHBIE 3TAIThl OYUCT-
KU, KJaccupuKaluu adpoTeHKoB. [IpuHIMIManbHas cxeMa yCTaHOBKM OMOOYUCTKHU C a’po-
TeHKOM. OCHOBHBIE METO/Ibl HHTCHCU(UKAIMH PAaOOTHI a9POTCHKA.

buonoruueckas ouuctka B OHMODUIBTpaX: OKHUCIUTENbHAs MOIIHOCTh, OCHOBHBIE JTarlbl
OYHMCTKH, KIaccu(uranus OnopuiIbTpoB.

[TpunnMnuanbHas cxeMa yCTaHOBKH OMOOYHMCTKH ¢ OuodunbTpom. Cxema ycTpoiicTBa cek-
Uy OMo(UIBTPa ¢ TUTACTMACCOBON Hacaakoi. OCHOBHBIC METOIbI MHTCHCU(DHUKAITH PAOOTHI
6nodubTpa.

TpeGoBanwsl, IPEIBSIBISIEMbIE K CTOYHBIM BOJIaM, ITOCTYIAIONINM Ha adpPOTEHKHA B OMO(HITE-
TPBL.

buonornueckas ouncTtka B ouonpynax. Cxema OMOXUMUYECKUX B3aWMOJICHCTBHN B OKHCITH-
TEIHHOM TIPYAY.

AHaspoOHast 04rCTKa CTOUYHBIX BOJ. CXeMa ycTpolcTBa METaHTEHKA.

OcHoBBI MeTOa Tapoha3HOTO OKHUCIEHUs («OTHEBOM METO»). LIMKIOHHBIE KaMephl U TeUH
C TICEBJIOOKMKEHHBIM CJIOEM: TIPUHIIUTI JICUCTBHS, JOCTOMHCTBA U HEJIOCTATKH.
TexHoNMOrnuecKkrue pemeHus OYUCTKH CTOYHBIX BOJ Pa3UYHBIX OTpaciieil MPOMBIIUICHHO-
CTH.

O0paboTka 0CaIKOB CTOYHBIX BOJ.

3aganus B TecToBOM (hopme (TeKyIHii KOHTPOJIb)
®parmMeHT K pasaeiy «PU3HKO-XUMHYECKAs 0YMCTKA CTOYHBIX BOI

1. ®roTanMOHHBIN METO MO3BOJISAET YAAIATh U3 CTOYHBIX BOJI

a) rpy0OIUCTIEPCHBIE TPUMECH

0) KOJIJIOWTHBIE TIPUMECH (C MTPEABAPUTEIIHLHON KOATyJIAHer 1 QIIOKYIsIrei)

B) PACTBOPEHHBIE B BOJIE I'a3bl

T') PaCTBOPEHHBIE B BOJIC MIPUMECH MOJIEKYJSIPHOW ¥ MOHHOM CTENIEHU TUCIIEPCHOCTH (C UCTIOJb-
30BaHHEM (hJIOTOPEareHTOB)

2. Ilpeumy1iecTBOM HAIOPHOM (IIOTALIUU SBIISETCS
a) oOpa3zoBaHue MYy3bIPbKOB ra3a, UX CIMIIAHUE C YaCTHULIAMU 3arps3HEHHMN U BCIUIBIBAHHE arpe-
raToB IIPOUCXOJUT B CIIOKOMHOM cpejie
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0) MMO3BOJISICT PErYJIMPOBAThH CTETIEHb NEPECHIIICHUSI B COOTBETCTBUHU € TpeOyeMoi 3¢ (eKTUBHO-
CTBIO OYMCTKU CTOYHBIX BOJI NPY HAYAJIbHOW KOHIICHTPAIIUHU 3arpsi3HeHHH 110 4-5 /11 1 6oree
B) MPOCTOTA anmapaTypHOro oOpMIICHHS MPOIecca U OTHOCHTEIBLHO MaJIble PacXOIbl SHEPTUU

3. YKaxxuTe OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBI CXEMbI BAKYYMHOMU (DJIOTAIHH.
1—

4. HegocraTkoM MeTO/a BaKyyMHOU (hj1oTaliuu sIBISIETCS

a) 3apacTaHue U 3aCOPEHHE MOop

0) BBICOKast OOBOJTHEHHOCTD IEHBI

B) OrpaHMYCHHBII IUana3oH NPUMEHEHUsS: KOHIEHTpalMs 3arpsA3HEHU B CTOYHOH BOjE He
JOJKHA TIpeBbImath 250 mr/n

5. HemocraTkoM mMeToza (ioTanuu ¢ mojgadeid BO3ayxa 4epes MOpUCThe MaTEPUaIIbl SIBISETCS

a) 3apacTaHue U 3aCOpPEHUE Top

0) BBICOKast OOBOJTHEHHOCTD IEHBI

B) OrpaHUYCHHBIA AHMAMa30H MPUMEHEHUS: KOHIEHTpPAlUs 3arps3HEHUl B CTOYHON BOJE HE
JOJKHA MPpeBbImaTh 250 Mr/it

6. Ilpu coBMECTHOM MCIOIB30BAHUHU KOATYIISIHTOB U (DJIOKYJISTHTOB
a) cCHayasa JA03UPYIOT (QIIOKYJISHT

0) cHauasna 103UPYIOT KOAryJIsiHT

B) peareHThl 103UPYIOT OJTHOBPEMEHHO

7. C yBenMYeHHEM MYTHOCTH BOJI J103a KOAryJIsiHTa
a) YBEIIMYUBACTCS

0) yMeHbIaeTcs

B) HEM3MEHHA

8. Fpa}lHeHTHafI Koaryjanusa NpoTeKacT 3a CYCT CTOJKHOBCHUS U CIIMIIAHUA YaCTHILL
a) BCIIEACTBHE MEPEMEIINBAHNS U KOHTAKTa MUKPO- B MaKPOTIOTOKOB

0) B pe3yabpTaTe OPOYHOBCKOTO JBUKEHUS

B) JIBIDKYIIUXCS C Pa3JIMYHON CKOPOCTBIO MO/ ICHCTBUE CUITBI TSKECTH

9. IIpu npumeHeHUH (IIOKYISTHTOB COBMECTHO C KOAryJlIsHTaMH Jjsi oOpa3oBaHUs HauOolee
IUIOTHBIX M KPYIHBIX XJIOMBEB U Pa3pyIIEHUs NEPBUUHBIX PBIXJIBIX CTPYKTYP TPEOyIOTCS

a) MOBBIIIEHHBIE TPATUEHTHI CKOPOCTH U O0JIee JUTUTEIbHOE MepeMEIIBAaHUE BOIbI

0) NOHM)KEHHBIE TPAJNEHTHI CKOPOCTH U 00JIee JUIUTEIbHOE IEPEMEITNBAHIE BOIbI

B) TMOBBIIIEHHBIE IPATUEHTHI CKOPOCTH U MEHEE AJIUTEIBHOE IIEPEMEIINBAHUE BOBI

T') MOHM>KEHHBIE IPATUEHThI CKOPOCTH U MEHEE JJIUTENIbHOE NePEMEIINBAHNE BOJIbI

10. s gacTuil HEOOJBIIMX Pa3MEpOB, MeHee 1—3 MKM, HE3aBUCUMO OT MX HAXOXKJICHUS B He-
MOJABUKHOM BOJIE WM B BOJIE, MIEPEMEILIMBAEMON € PA3IMYHON CKOPOCThIO, OCHOBHOE 3HAYEHUE
uMeeT

a) MOJICKYJISIPHO-KWHETUYECKast KOarysius
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0) rpagueHTHAs KOATyJISIus
B) TpaBUTAIIMOHHAS KOATYJIALNS

11. Ecnu MonekynsipHO-KUHETHYECKas U TPaJIMeHTHAsl KOaryJslus IpOTEKalT YCIENIHO, OTe-
JICHHUE XJIOMBEB MIPOU3BOIAT

a) B OTCTOMHHUKAaX

0) KOHTaKTHBIX OCBETIUTEIISAX

B) (huibTpax

r) moraropax

12. B npouecce paboThl HOHUTA TPOUCXOIHUT:

a) azcopOIHst MOHOB U3 PacTBOpa HA HOHHUTE;

0) 0OMEeH OTHOMMEHHO 3apsKEHHBIX HOHOB;

B) 00pa3oBaHNE MAIOPACTBOPUMBIX COSTMHEHUI.

13. CUJIbHOKUCIIOTHBIE U CTA0OKHUCIOTHBIE KATHOHUTHI OTJIMYAIOTCS:
a) BEJIMYUHOU MTOJTHOM OOMEHHOM €MKOCTH;

0) KOHCTaHTON AMCCOIHAIIMY HOHOTEHHBIX TPYIII;

B) pacTBOPUMOCTBIO B BOJIE.

14. Tlonnas oOmenHas emxocth nonuta (ITIOE) 3aBucur ot:
a) CKOpOCTHU MPOITYCKaHUsI pacTBOPA;

0) KpYIIHOCTH 3€pEH HOHUTA;

B) cioco0a CUHTE3a HOHUTA.

15. Ilox BIaXXHOCTHIO HOHUTA MOAPA3yMEBACTCS:

a) KOJIMYECTBO BO/JIbI, COJIEPKAILEIICS B MIOHUTE;

0) KOJIMYECTBO BOJIbI, IpUXOJsAleecs Ha 1 T nOHUTA (B IepecyeTe Ha a0COJIIOTHO CyXOi Bec), B
HaOyXIlIeM COCTOSIHUH T10CJIE€ OTJIEIICHUS KaneJlbHOU (TOBEpXHOCTHOI) BOBL;

B) KOJIMYECTBO BOJIbI B HAOYXIIIEM HOHUTE, IPUXOSIIeecs Ha €UHUIY HIOHOTEHHBIX TPYIII.

Bonpocsl, BBIHOCHMBIE Ha 3aIMTY 0TYETA U KOJJIOKBHYM K J1a00paTopHoii padoTe (Teky-
1M KOHTPOJIb)
«Mceaenosanne npomnecca 04MCTKH BOJABI OT CyJib(aTa Maruusi MeT010M HOHHOT0 00MeHa»
®parmeHT K pasaeny «PU3NKO-XUMHYECKAS 0YMCTKA CTOYHBIX BOI»

1. Tunsl, knaccudukanys U CTPOEHUE HOHUTOB.

2. Tunel 1 npuMepbl HOHOOOMEHHBIX PEaKIii.

3. MexaHU3M KHHETHKH TPOIIecca HOHHOTO OOMEHa.

4. OcHOBHBbIE (U3UKO-XUMHUYECKHE U TEXHOJOIMUYECKHE XapaKTEPUCTHKH HOHUTOB. MeTombl
OTIpeIeIeHUs] OCHOBHBIX CBOHCTB HOHOOOMEHHBIX CMOJI.

5. HekoTopsle 3a/1a41 CTaTUKH HOHHOTO OOMEHa.

6. OCHOBBI IMHAMUKH HOHHOTO OOMEHa.

7. TexHonornyeckoe o(hopMIIEHUE NTPOLIECCOB HOHHOTO OOMEHA.

8. MeTomka MpoIeccoB COpOLNHU U pereHepaiii HOHUTOB, PACYETHI.
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Keiic-3axanne no nrpoBoMy NpoeKTHPOBAHUIO (TeKYILIHIl KOHTPOJIb)
«Pa3paboTka (coBeplIEHCTBOBAHNME) TEXHOJIOINYECKON CXeMbl OYUCTKH CTOYHBIX BOI»
®parmeHT K paszaenay «TexHonornyeckue pemieHusi OUHCTKH CTOYHBIX BOJ
Pa3JIMYHBIX O0TPac/ieil NPOMBIILIEHHOCTH

3aBoJl UMEET B CBOEM COCTaBE 3JIEKTPOCTAICILIaBUIbHBIN, KEJIEe3HOAOPOKHBINA, IHEPTO-
1IeX, I€X aBTOMAaTU3aL[1H, IEKTPOLIEX.

B pesynbpTaTe mpakTHUeCKON NEATENbHOCTH MPEANPHUSTHS 00pa3yrOTCs MPOMBIIIICHHO-
JMBHEBBIE CTOYHBIC, KOTOphIe 0€3 OYMCTKU COpPAchIBAIOTCS B BOJOTOK PHIOOXO3SHCTBEHHOTO
HA3HAYEHUS CO CIEAYIOLUMU MOKa3aTeIsIMU:

"  pacxo] CTOYHBIX BOJ 120 m*/a
"  COCTaB CTOYHBIX BOJI:

— He(TenpoayKTHI 1,2 mr/n
— B3BEIIEHHKIE BEIIECTBA 200 mr/n
—xkeneso (1) 3,98 mr/n
3agaHue:

1. PaccunrtaTh HEOOXOJUMYIO CTEIIEHb OUUCTKU CTOUHBIX BOJ IPU COPOCE CTOYHBIX BOJ B
BOJIOTOK PbIO0X03HCTBEHHOI'O Ha3HAUEHUS.

2. IlpemtoxxuTh 1 000OCHOBAaTh TEXHOJOTHUECKUE PEIICHHUS MO IOCTIKEHHIO KadyecTBa
OUYUCTKH CTOYHBIX BOJ A0 ypoBHs [IJIK ¢ ykazaHHeM CTENIEHH OYUCTKH 10 CTAIUSM.

3. Paccunrars 3 PpeKTHBHOCTD OUUCTKH MPEIIOKEHHONW TEXHOJIOTHUECKONW CXEMBI.

4. Ha ocHOBaHUM NPEJIOKEHHBIX CTENIEHENH OUYUCTKU PACCUUTATh KOHLIEHTPALIUHU 3arpsi3-
HSIOIIMX BEIIECTB I1OCIE KaXA0HU CTauu.

5. Paccunrare MatepuaibHblil OaaHC OAHOM CTYIIEHU OYHUCTKH.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK U YPOBHEi c)opMUPOBAHHBIX KOMIIETEHIHIi

YpoBeHs chop-
MHUPOBAHHBIX OreHka ITosicaeHust
KOMIIETCHITUI

TeopeTnueckoe conepkaHie Kypca OCBOEHO MOJIHOCTBIO, BCE
NPEayCMOTpPEHHbIE IPOTpaMMoi 00yUeHHs yaeOHbIe 3aJaHus
BBIMOJHEHBI. OOy4YaIONIUACS JEeMOHCTPUPYET BEICOKUH ypoO-
BEHb 3HAHUI METO/IOB 3aIUThI BOAHBIX PECYPCOB M OCHOBHOTO
000pyI0BaHMsI, UCTIOJIB3YEMOTO Il OYMCTKU U yTHIIN3ALUH
MPOMBIIIIEHHBIX COPOCOB; CHOCOOHOCTH CaMOCTOSITEIBHO
000CHOBBIBaTh KOHKPETHBIE TEXHUUECKHE PEIICHUS U y4acT-
BOBaTh B COBEPIIEHCTBOBAHNUYM TEXHOJIOTHYECKHUX MPOLIECCOB C
NO3HULMH oOecrieueHus TeXHOC(epHOI 0e30MacHOCTH U pa3pa-
Bricokuii OTJINYHO 0OTKe HOBBIX TEXHOJOTHH, HATIPABICHHBIX HA MUHUMHU3AIHIO
BO3/IEMICTBHS OMIACHOCTEW Ha BOJHYIO CPEJTy; BRICOKHE YMEHHUS
U TIPaKTUYECKHE HABBIKM KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO
aHayM3a M pacyera rnapameTpoB (GU3NKO-XUMHUUECKUX TPOIIEC-
COB OYUCTKH CTOKOB, DJIEMEHTOB TEXHOJIOTHYECKOTO 000py/10-
BaHUsI [0 KPUTEPUAM pabOTOCIIOCOOHOCTH M Ha/IC)KHOCTH; T'0-
TOB OCBaMBaTh U 3KCIUTyaTHPOBAaTh TEXHUYECKUE CPENICTBA 3a-
IIUTHI BOJHOU Cpefibl, MPUHIMATh yYaCTHE B UX YCTaHOBKE
(MOHTaxe), HAIAXKUBaHUH, TEXHUIECKUX OCMOTpax, IPOBEPKe
TEXHUYECKOr0 COCTOSIHUS

TeopeTtnueckoe cosepkaHie Kypca OCBOSHO MOJIHOCTBIO, BCE
MpeyCMOTPEHHBIE IPOTPAMMOI 00yUeHHsI yaeOHbIe 3aJaHN
bazoBbiii XOpO1IO BBINOJIHEHBI. OOyUalomuicst JeMOHCTPUPYET 0a30BbIi ypo-
BEHb 3HAHUI METO/IOB 3aIUTHI BOAHBIX PECYPCOB M OCHOBHOTO
000pyIOBaHUSs, UCIOIB3YEMOTO I OYUCTKH M YTHIU3AIUN
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Yposens chop-
MHUPOBaHHBIX
KOMIETEHIAI

Ornenka

IlosacHenus

MIPOMBITIUICHHBIX COPOCOB; CITOCOOHOCTH CAMOCTOSITEIIEHO
000CHOBBIBaTh KOHKPETHBIC TCXHUUECKUE PEIICHUS U Y4acT-
BOBaTh B COBEPIICHCTBOBAHWYU TEXHOJOTHYECKUX MPOIIECCOB C
Mo3UIK obecreueHnsT TeXHOC(epHOr 0€30ITacHOCTH U pa3pa-
0O0TKE HOBBIX TEXHOJIOTHIA, HAPABJICHHBIX HA MUHUMU3AIHIO
BO3/ICHCTBHS ONACHOCTEH Ha BOJHYIO Cpeay; 0a30Bble YMEHHS
U TMPaKTHYECKHE HABBIKU KOHCTPYKTOPCKO-TEXHOIOTUIECKOTO
aHanM3a M pacyera napameTpoB GU3NKO-XUMHUUECKUX MPOIIEC-
COB OYHCTKH CTOKOB, 3JIEMEHTOB TEXHOJOTUIECKOT0 000py/10-
BaHMSI 110 KPUTEPHAM pabOTOCTIOCOOHOCTH W HAIEKHOCTH; TO-
TOB OCBaWBaTh U IKCILTYyaTHPOBATh TEXHUUECKUE CPEJICTBA 3a-
IIUTHI BOJHOW Cpe/ibl, MPUHUMATH YYaCTHE B UX YCTAHOBKE
(MOHTaXKe), HATAKUBAHUH, TEXHUIECKUX OCMOTpax, IPOBEPKE
TEXHUYECKOTO COCTOSHHUSI

[Toporossiii

YAOBJICTBOPH-
TCIBHO

Teopernueckoe coaepkaHue Kypca 0OCBOCHO YaCTU4HO, O0JIb-
HIMHCTBO MPEIYCMOTPEHHBIX MTPOTPaMMOii 00yUIeHHUS YIeOHBIX
3aJaHU{ BBIIIOJIHEHO, B HUX UMEIOTCS OLIMOKH.
OO0yyaromuiicss JeMOHCTPUPYET MTOPOTOBBIN YPOBEHb 3HAHUH
METO/IOB 3alUThl BOAHBIX PECYPCOB U OCHOBHOT'O 000py10Ba-
HUA, UCTIOJB3YEMOTI'0 IJIA OUYHUCTKHU U YTUIIM3alluKU IIPOMBIII-
JIEHHBIX COPOCOB; CITOCOOHOCTh 0OOCHOBEIBATH KOHKPETHBIE
TEXHUYECKUE PELICHUS 1 yYaCTBOBAaTh B COBEPLICHCTBOBAHUU
TEXHOJIOTHUECKHUX MPOLECCOB C TIO3UIH 00ECTIEYSHHUS TEXHO-
cthepHOit 6€30MaCHOCTH U Pa3padOTKe HOBBIX TEXHOJIOTHH,
HalpaBJICHHBIX HA MUHUMH3ALMIO BO3ACHCTBHS OITACHOCTEN Ha
BOJIHYIO CpeAy; IIOPOTOBEIC YMEHUSI U IPAKTHUECKHE HABBIKH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO aHAJIM3a U pacyeTa napa-
METPOB (PU3NKO-XMMHUYECKUX MPOLIECCOB OUYMCTKU CTOKOB,
3IIEMEHTOB TEXHOJIOTHYECKOTO 000pYIOBaHUS 110 KPUTEPHIM
paboTOCIOCOOHOCTH U HAZIEAKHOCTH; TOTOB OCBAaUBATh U 3KC-
IUTyaTUPOBAaTh TEXHUYECKHE CPEACTBA 3aIUThl BOJAHOW Cpeabl,
NPUHUMATh Y4aCTHE B UX YCTaHOBKE (MOHTaXe), HaIa)XKHBa-
HUH, TEXHHYECKHX OCMOTpax, MPOBEPKE TEXHUUECKOTO COCTO-
SIHUSI

Huskuit

HEYAOBJICTBO-
PUTCIIBHO

TeopeTHueckoe coiepKaHue Kypca He OCBOSHO, OOBITHHCTBO
MPEIyCMOTPEHHBIX MPOTrPAMMOM 00yUeHHUs YUSOHBIX 33 aHHi
MO0 HE BBINIOJIHEHBI, TH00 CoepKaT IpyObIe OMUOKH; J10-
MOJTHUTEJIbHASI CAMOCTOATENbHAS Pab0OTa HA/l MATEPHATIOM HE
NpUBeNa K KaKOMY-TH00 3HAUUTEILHOMY TOBBIIICHUIO Kave-
CTBA BBINOJIHEHUS YUeOHBIX 3a1anuil. OOyJarouics He 3HaeT
METO/IOB 3aIllUTHl BOJHBIX PECYpCOB U OCHOBHOTO 000pyTOBa-
HUS1, KCIIOJIB3YEMOTO JUISI OUUCTKU M YTHIIU3AIUH IPOMBIIII-
JIEHHBIX COPOCOB; HE IEMOHCTPHUPYET CIIOCOOHOCTH 0OOCHOBBI-
BaTh KOHKPETHBIC TEXHUYECKHUE PEIICHHUS M y4aCTBOBATh B CO-
BEPIIIEHCTBOBAHUY TEXHOJOTUYECKHX IPOIIECCOB C MO3UIIUH
oOecrieueHus TexHochepHol 0€30I1acCHOCTH U pa3pabOTKe HO-
BBbIX TEXHOJIOTHH, HAIIPABJICHHBIX HA MUHUMH3AIMIO BO3IEH-
CTBUS ONACHOCTEH HA BOJHYIO CPEAY; YMEHUS U MPAKTHIECKUE
HABBIKU KOHCTPYKTOPCKO-TEXHOJIOTHUECKOT0 aHAIM3a U Pac-
YyeTa rapameTpoB (PU3MKO-XUMHUYECKUX MIPOIECCOB OUMCTKH
CTOKOB, 3JIEMEHTOB TEXHOJIOTHYECKOT0 000PY I0BaHMSI 10 KPH-
TepusiM paboTOCIIOCOOHOCTH U HAJIS)KHOCTH;, HE TOTOB OCBaM-
BaTh M AKCILIyaTUPOBATh TEXHHMUECKUE CPEACTBA 3aI[UTHI BOI-
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Yposens chop-
MHUPOBaHHBIX OreHka [Nosicuenus
KOMIETEHIAI

HOW CpeJibl, TPUHUMATh YYaCcTHE B HX YCTaHOBKe (MOHTaXe),
HaJaXUBAaHUU, TEXHUYECKUX OCMOTpPAaX, IPOBEPKE TEXHUYE-
CKOT'0 COCTOSIHHSI

8. MeToauyeckue yKa3zaHus IJIsl CAMOCTOSITEIbHOM PadoThl 00y4ar0IIMXCS

CamocrosiTenbHast paboTa CIOCOOCTBYET 3aKpEIICHUIO HABBIKOB PabOTHI C yueOHOU H
HAYYHOH JIMTEpaTypoil, OCMBICIIEHUIO U 3aKPEIICHUIO TEOPETHUYECKOr0 MaTepHala 1Mo yMEHUIO
AQHAJIM3UPOBATh TEXHOJIOTUYECKUE JTHMHUU C MO3UIMH HEPro- U pecypcocOepekeHns, apryMeH-
TUPOBAHO IpeJIaraTh 3KOJIOTUYECKH O0€30IacHbIe TEXHOIOTUH, BKJII0Yasi 00OCHOBAHHBIN BHIOOD
MeToJla M almnapaTypHOro o(GOpMIICHUS TEXHOJIOTHYECKOTO IPOIECca, MO3BOJISIONINE MaKCH-
MaJIbHO MHHHMMHU3UPOBATh HETaTUBHOE aHTPOIIOT€HHOE BO3JCHCTBHE OMACHOCTEH Ha BOAHYIO
cpeny. CamocTosiTenbHast paboTa BBINOIHAETCS BO BHEAYAUTOPHOE (ayIUTOPHOE) BpeMms 10 3a-
JAHWIO ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, HO 0e3 ero HernocpeacTBEHHOTO
y4dactus (MIpH 4YacTUYHOM HEMOCPEICTBEHHOM YYacTHH IPENoJaBaTelisi, OCTABISIOIIEM BEIY-
YO0 pOJIb B KOHTPOJIE 32 pabOTO# CTYEHTOB).

Dopmvl camocmoamenvHol pabomel 6akanaBpoB pazHooO0pa3Hbl. OHU BKIIOYAIOT B ce0sl:

- 3HAKOMCTBO, M3y4CHHE U CHCTEMAaTU3aIlMI0 HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB B 00-
JACTH OXPaHbl OKPYXKAIOIIEH Cpelbl M MPOMBIIUICHHOH 0€30IacHOCTH: 3aKOHOB, TOCTaHOBJIE-
HUH, YKa30B, HOPMAaTHBHO-MHCTPYKIIMOHHBIX M CIPAaBOYHBIX MAaTEPHAIIOB C HCIOJIH30BAHHUEM
nH(pOpMaMOHHO-TIOUCKOBBIX cucteM «Koncynbrant [limrocy, «["apanTy, rnodanphoii cetn «VH-
TEpHETY,

- U3yueHHe y4yeOHOHM, HaAy4YHOH M METOIMYECKOH JMTEpaTypbl, MaTepHAIOB IEPHOANYEC-
CKMX M3aHUH C MPUBIICUYCHUEM SJICKTPOHHBIX CPEICTB OYPUIIMAIBHOM, CTATUCTHYECKON, IEpUO-
JMYECKOM 1 HaydHOU MH(pOopMalny;

- CO3/IaHUE MPE3EHTANI U JOKIIAIOB 110 YCIIOBHIO KEiC-3aJaHHS.

B nporecce u3ydeHus TUCHMIUIMHBI « T€XHOJIOTUSI OYUCTKH CTOYHBIX BO/» OakalaBpaMu
Hanpasienus: 20.03.01 «TexnocdepHast 6€30MaCHOCTE» OCHOBHBIMU BHJAAMHU CaMOCTOSITEIILHOU
paboThI SABISIOTCS:

- IOATOTOBKA K ayIUTOPHBIM 3aHATHIM (JIEKIMSIM U Ta0OpaTOPHBIM 3aHATHIM) U BBIIIOJI-
HEHHME COOTBETCTBYIOLINX 3aaHUH;

- caMOCTOsITeNbHAst paboTa Ha/l OTACTHHBIMU TEMAaMU Y4eOHON TUCIMIUIMHBI B COOTBET-
CTBHMHM C Y4€OHO-TEMATUUECKUM TIIAHOM;

- MOJITOTOBKA JTOKJIAJ0B M MTPE3CHTAIMI B paMKax BBITTOJHEHHS KeHC-3a/1aHus,

- BBITMIOJIHEHUE TECTOBBIX 3a/1aHUM;

- MOJITOTOBKA K DK3aMEHY.

Jlabopamopuvie 3anamus — 310 (HopMa ydeOHOTro Mpoliecca, MPOBOAUMAs Ul U3YUEHUS U
WCCIIE/IOBAHNS XapaKTEPUCTHK 33/JIaHHOTO OOBEKTa M OpraHu3yeMoe II0 TIpaBWJIaM Hay4HO-
HKCIIEPUMEHTAILHOTO MCCIIeI0BaHMs (OIbITa, HAOIIOACHUS, MOJICTMPOBAHNUS) C IPUMEHEHHEM CIIe-
UAJIbHOTO0 000pyI0BaHUs (J1a00PaTOPHBIX, M3MEPUTENILHBIX YCTaHOBOK, CTEHOB). OOydarommecs
3aKpEeIUISIOT 3HAHUS (PU3MKO-XUMUYECKHX TPOIIECCOB, JISKAIMX B OCHOBE METO0B 00€3BpEKUBA-
HUSI CTOYHBIX BOJI, 3HAKOMSATCS C YCIIOBUSIMH M TEXHOJIOTMYECKHMH TapaMeTpaMu padoThl BOJIO-
OYHMCTHOTO OOOpPY/IOBAaHMS, COBEPIICHCTBYIOT YMEHHMS W HaBBIKM MCIHOJNb30BaHHUSA (PU3HKO-
XAMHUYECKAX METOJIOB UCCIIEIOBaHUs (TIPUTOTOBIICHHE CEPUH CTAHAAPTHBIX PACTBOPOB, IIOCTPOCHHE
KaJTHOPOBOYHOTO TpaduKa, HCIOIb30BAHIE TEXHUIECKUX CPEICTB M3MEPEHHS U T.11.).

[epen HauamoM pabOTHI CTYIEHT OMPANIMBACTCS MO TEOPETHYECKON YacTH PabOThI — CaeT
KOJUIOKBUYM, Ha KOTOPOM IIPENOAaBaTeNb MPOBEPSIET €ro TEOPETHUECKYIO «IIOAKOBAHHOCTBY (LIENh
PabOThI, OCHOBBI UCIIONIH3YEMOTO aHATUTHYECKOTO METO/Ia aHaJIM3a, KOHTPOJILHBIE BOTIPOCHI | T.IL.).
Coneprkanue 1abopaTopHOi paboTHI, MepeUeHb 3a/1aBaEMbIX KOHTPOJBHBIX BOIIPOCOB YCTAHABIIM-
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BAIOTCS TPEroiaBaTesieM J0 Havyajia BRINOIHEHUS paOboThl. [lepedeHh KOHTPOJIBHBIX BOIIPOCOB IS
MIPOBEICHUS IIPOMEXYTOUYHOTO KOHTPOJIs1 chopmupoBansl B hoHIe o1ieHOYHbIX cpeact (POC).

KosnokBuyM npoBoauTCs B BHZIE YCTHOTO OIpoca. BoIpochl Ha KOJUIOKBUYME 3aJaroTcCs
K&)XJIOMY CTYICHTY MHIUBHyanbHO. OOyuaromeMycsi 1aeTcsi IOMOIHUTEIbHOE BpeMsl (KOJIJIOKBU-
YM CJIIa€TCsl 3aHOBO), €CJIM OH HE MOXKET OTBETUTh Ha TPU 3aJaHHBIX eMy Bompoca. [locie nByx He-
yJIauHBIX MOMBITOK CIaTh KOJUIOKBUYM — OOYYarOIIUIiCS K BBIMOJIHEHUIO JIAOOpaTOPHON paboThl HE
JIOITyCKAaeTCsl.

[To uroram BeIIOTHEHUS Ja00PATOPHOM PAOOTHI KX/l 00yJaroLHiics 0QpOpMIIsIeT UHAN-
BUJYaJIIbHBIM OTYET, KOTOPBIM 3alluinaer npenogasarento. IIpu 3ammre yduThIBaeTCs KadecTBO
oopmiieHus oTyeTa (HaJIMYKE LIENH, 3a/1a4, METOAUKH MPOBEJCHHUS SKCIIEPUMEHTA, PacueTOB, BbI-
BOJIOB), IPaBUJILHOCTb 00OPaOOTKH NMOIYUYEHHBIX PE3yJIbTaTOB U IPAMOTHOCTb BBIBOJIOB.

[lepeuenn mecmoswvix 3a0anuti IO BCEM pazJiesiaM TUCHUILUIUHBI cOPMUPOBaH B (poHIIE O11e-
HOouHBIX cpencTB (POC). Mcnonb30BaHbl CAEAYIOIINE TUITHI TECTOBBIX 33aHHNA: OAMHOYHBIN BBIOOD,
MHO>KECTBEHHBIN BbIOOp, YCTAaHOBJICHUE TOPS/IKA CIICIOBAHUS, YCTAHOBJICHUE COOTBETCTBUS, YKa3a-
HHE MCTHHHOCTH WJIH JIO)KHOCTH YTBEPIKICHHH, PYyYHON BBOJ YHCIIA, PYYHOH BBOJ TEKCTa, BBHIOOD
MecTa Ha U300payKeHNH, 3all0JTHEHUE TPOITYCKOB.

TecTel MOT'YT UCIIONIB30BATHCS:

- 6akajaBpamu MpH MOJArOTOBKE K 9K3aMeHY B (JOpMe CaMOIIPOBEPKHU 3HAHUIA;

- MIPeToiaBaTeNsIMu JUIs IPOBEPKH 3HAHUI B KauecTBE (POPMBI TEKYIIIETO KOHTPOJIS Ha J1a00-
PaTOPHBIX U JIEKIIMOHHBIX 3aHATHSX;

- 1715l IPOBEPKU OCTAaTOYHBIX 3HAHWH OaKaIaBpOB, H3YUUBILINX JaHHBIN KypC.

TecToBbIC 3a/1aHKs paCCUUTaHbl HA CAMOCTOSTEIbHYIO PabOTy 0e3 MCIOIb30BaHHS BCIIOMO-
raTeJbHBIX MAaTEPHANIOB, T. €. TIPH UX BBHIIOJHEHUH HE CIIEAYET TOJIb30BAThCS YUEOHOU U IPYTHMHU
BUJIaMU JIUTEPATYPHI.

J11s1 BBIIIOJTHEHUS TECTOBOTO 3aJlaHusl, IPEXK/IE BCETO, CIeyeT BHUMATEIbHO [IPOUUTATH 1O-
cTaBJIeHHbIN Bompoc. [locne 03HaKOMIIEHHS C BOIPOCOM CIIEAYET MPHUCTYNATh K MPOYTEHUIO Mpe/i-
JaraeMbpIX BaprHaHTOB oTBeTa. HeoOXoMmuMo mpovnTaTh BCe BApHAHTHI M B KAUECTBE OTBETA CIICYET
BBIOpaTh UHIEKC (IH(poBOEe 0003HAUEHHE), COOTBETCTBYIOIINI MTPABUILHOMY OTBETY.

Ha BbInonHeHue Tecta 0TBOAUTCS OrpaHueHHOe BpeMsi. OHO MOKET BapbUPOBATHCS B 3aBH-
CHUMOCTH OT YPOBHSI IOJITOTOBKM TECTUPYEMBIX, CIOKHOCTH U oO0beMa Tecta. Kak mpaBuiio, Bpemst
BBIIIOJTHEHUS TECTOBOT'O 3aJJaHus onpeiensercs u3 pacyera 60 ceKyH 1 Ha OJJH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIMITIIMHE OPUEHTHPOBAHO HA MOJATOTOBKY OakallaBpOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TECTa MO3BOJIAET MPENOJaBaTeNIsIM CYJIUTh O
X0JIe CaMOCTOSITEIbHOM PabOThl 0aKalaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTENIEHU UX MOJro-
TOBKHU K 9K3aMEHY.

Keiic-3a0anue HaleleHHOTO Ha TOMCK ONTHMAJIBHBIX PEIIEHUH COBEPIICHCTBOBAHMS
TEXHOJOTUYECKOT0 MPOIecca KOHKPETHOTO MPOU3BOJCTBA (METAILTYPrHYECKOT0, XMMUYECKOTO,
MHIIEBOTO | JIP.) C HO3UIIMHU dHEPro- U pecypcocoepexenust. CyTh 3aJjaHusi COCTOHUT B pa3paboT-
K€ TpYIIOoi CTyaeHTOB 3((EKTUBHBIX TEXHOJIOTUYECKUX BOJOOXPAHHBIX MEPONPUITHI Ha OcC-
HOBE aHAJIN3a YKOJIOTUYECKON CUTyalluu pailoHa pa3MeLIeHUs MPeIIpUATHS, KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOI0 pacyeTa mapamMeTpoB Mpoliecca 00e3BpeKMBaHNS TPOMBIIIIIEHHBIX OTXO/0B.

Ha 3anstun oOyuatormumecs: ydarcs BbISBIATh HEIOCTATKU B JCHCTBYIOMIUX TEXHOJIOIHYE-
CKUX JIMHUSAX OYHCTKH CTOYHBIX BOJ, MepepadOTKH OcajJka M apryMEHTHPOBAHHO Ipeasiarath
6osee 2P PeKTUBHBIE TEXHOJIIOTUH, METO/IbI, SKOOHO03aIIUTHOE 000PYI0BaHUE.

O6cyxnenne mpoOIeMbl MOKET OPraHU30BBIBATHCS JIBOSIKO: JIMOO BCE MOATPYIIBI aHA-
JU3UPYIOT OJIMH U TOT K€ BOIMPOC (IIPOM3BOACTBO, MO0 KOHKPETHYIO TEXHOJOTHUYECKYIO JIH-
HUI0), MO0 Ka)xaasi TPyIIa MoIy4yaeT OTAENbHOE 3aJaHue. 3aJaHue — UCXOAHbIE JaHHbIE IS
aHaJu3a, TPYIIIbI CTYAEHTOB MOJIY4al0T HEMOCPEACTBEHHO Ha 3aHITHH.

3a cTporo OTBeIEHHOE BpeMs KaXKasi KOMaH/1a 10JKHA!

- 03HAaKOMHUTBECS C OCOOEHHOCTSIMH pabOTHI MPENTIOKEHHON TEXHOJOTHYECKOM CXEMBI
00e3BpeKUBaHUs IPOMBIIIIIEHHBIX COPOCOB;
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- paccuutaTh 3PPEKTUBHOCTH OUMUCTKU OT 3arpsA3HSIONIMX BELIECTB M HAWTH MPUYMHBI
HEYIOBJIETBOPUTEIILHOM PabOThI CUCTEMBI BOJOOUYUCTKH;

- TIPEAJIONKUTH HJICI0 CO3JaHMS SKOJIOTMYECKH 0€30IacHOTO MPOHM3BOJICTBA. DIIEMEHTOM
PEKOHCTPYKIIMM MOXET ObITh, KaK OTJEJIbHBIN y3ei (ammapar), Tak M BCs TEXHOJOrMYecKast Jau-
Hus. [lonTBepauTh 3 HEeKTUBHOCTH MpeIaraeMbIX MEPONIPUATHI TEXHOJIOIMYECKHM PacyeToM;

- yOJIMYHO 3aIIUTUTh MIPEUIOKEHHbIE KOMaHIO0N TEXHOJIOIHYECKHE BOJIOOXPAaHHbIE Me-
POIIPUATHUS U UX GKU3HECTIOCOOHOCTH.

PykoBoauTens U3 uncna npenoaasaresed kadeapsl oleHUBaeT HHPOPMATUBHOCTD Mpe-
CTaBIISIEMOTO MaTepHaja, SKOJIOr0-3KOHOMHYECKYI0 3(()EeKTUBHOCTh MpEAaraeMbIX PEIIeHHH,
KOMIIETEHTHOCTb CTYAEHTA U €r0 aKTUBHOCTb IPH 00CYKAECHNUHU CIIOPHBIX BOIIPOCOB.

B cnydae BpiOOpa oOydaromMucs HEBEpHBIX, JTHO0 HEAIPPEKTHBHBIX MYTEH peIICHHS
IIOCTaBJIIEHHOW 3KOJIOTMYECKON IpoOseMbl, MpEenoaaBaTeeM OpraHu3yeTcs O0CYXIEHHE IMpo-
OJIEeMHOM CHTyaluu, ¢ OOBSCHEHHEM OIIMOOYHOCTH MX TOYKH 3PCHHS U JAEMOHCTpaLueil onTH-
MaJIbHBIX, IPABUIIbHBIX IIyTEH perieHus.

Jloknan cocTaBiseTcsl O 3alaHHON TeMaTuKe (TOMCK ONTUMAIIBHBIX MEPOIIPHUITHN IS
KOHKPETHBIX IPOM3BOJCTB) IpearoiaraeT nog00p HEOOXOJUMOIro Marepuana M €ro aHaiwus,
OIpe/IeNIEHUE €ro aKTyaJbHOCTU U JOCTAaTOYHOCTH, (OPMUPOBAHKE IUIaHA JOKJIAJa WIN CTPYK-
TYpBbl BBICTYILICHUs], TAKUM 00pa3oM, 4ToObl TeMa OblLIa MOJHOCTBIO PACKphITa. I30)xeHue ma-
Tepuaia JI0JHKHO OBITh CBS3HBIM, MTOCIIEIOBATEIBHBIM, T0Ka3aTeNbHbIM. CII0cO0 M3II0KEHUS Ma-
Tepuana Jyuisd BBICTYIUIEHUE JOJKEH HOCUTh KOHCHEKTHBHBIA WM Te3UCHBINH xapaktep. Iloaro-
TOBJICHHAss B POwerPoint mpe3eHTanus q0HKHA WUTFOCTPUPOBATE JOKIAT M OBITh YAOOHOW ISt
BOCIIPHSTHS.

B rpynme ¢gopmupyroTcs KomMaHIbl M0 2-3 YeNoBeKa. YUYaCTHUKHA KOMaH]l BBEIOMpPAIOTCS
CIIy4aifHOH 5kepeObEeBKOA.

Kaxnas xomaHzna mosiydaeT OJMHAKOBYIO IO COJEPKAHUIO TEXHOJIOIMUECKYI) CXEMY
00e3BpeKMBaHMS MTPOMBILUIEHHBIX COPOCOB KaKOro-au0o MpOU3BOACTBA (METAJUIyprHuecKoro,
XUMHUYECKOTO, MUIIEBOTO U T.I1.).

9. lepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHI{, HCMOJIb3YEMbIX MPH OCYIIECTBJIEHUU 00pa-
30BaTEJIbHOI0 NMPOLEcca M0 AUCHHUILINHE

JUisi yCHeuHoro OBJaIeHUsl TUCILMITIMHON HCHOJB3YIOTCS CleAyIone MHPOpMalioH-
HBIE TEXHOJIOTUU OOYUYCHHUS:

- TIpH TPOBEJICHUY JICKIMH HCIIONB3YIOTCS MPE3eHTAllMd Marepuana B mporpamme Mi-
crosoft Office (PowerPoint), Beixox Ha npodeccHoHaNIbHbBIE CaliThl, HCIOIb30BAHNUE BHICOMATE-
pHAaJIOB Pa3JINYHBIX HHTEPHET-PECYPCOB;

- 7a00paTOpHbIE 3aHIATHUS MO JUCHUILIUHE MPOBOJATCS B CIIEIUAIU3UPOBAHHON yueOHOI
ayJUTOpPUH.

B npouiecce u3yueHus: AMCUUIIINHBI YU€OHBIMU LEJISIMHU SBIISIOTCS

- O3HaKoOMJIeHHEe OakajJaBpOB C METOJaMH U TEXHOJOTHMYECKUM O0OpYIOBaHUEM
00e3BpeKUBaHUS MTPOMBIIIJICHHBIX COPOCOB; 3J€MEHTaMU KOHCTPYKTOPCKO-TEXHOJIOTHYECKOI0
aHaJIM3a U pacueTa TEXHUYECKUX CPEJICTB 3alIUThl BOJAHOMN CPEbI;

- YCBOEHHE, TIOHHMaHUe, a TaKXKe CTPYKTYpUPOBAHME MOTYYEHHBIX 3HAHUI U pa3BUTHE
IIPAKTUYECKUX HABBIKOB COBEPLICHCTBOBAHUSA JACHCTBYIOIIMX M IPOEKTUPOBAHUS HOBBIX
AKOJIOTMYECKU O€30MaCHBIX TEXHOIOTHIA.

JUis  JOCTMXKEHUS DTHX LENed HCIOJIB3YIOTCd B  OCHOBHOM  TpaJMIIMOHHBIE
MH(OPMATUBHO-PA3BUBAIOIINE TEXHOJIOTMH OOy4YEeHHS C Y4YeTOM pAa3IMYHOrO COUYETaHUS
NaccUBHBIX (hopM (JIeKuus, 1adopaTopHOe 3aHATHE, KOHCYJIbTAIHs, CaMOCTOsITeIbHAs paboTa) u
PENpPOAYKTUBHBIX METOJ0B 00y4deHHsl (IIOBECTBOBATEIbHOE U3JIOKEHHE yueOHOU HHpopmanuu,
OOBSICHUTEIbHO-WITIOCTPATUBHOE U3JI0KEHUE) U PACUETHO-TPAKTUUYECKUX METOJIOB OO0y4YeHHUs
(BBIMTOSTHEHUE KeHC-3aJaHnH, pacueT SKOOHMO03aIIIUTHOTO 000PYAOBAHHS H T.11.).
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VYHuBepcuter obecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOIO
obecrnievyeHus:

- CeMeCcTBO KOMMEPUYECKHX ONEPALMOHHBIX cucTeM cemeiictBa Microsoft Windows;

- oucHsI makeT npustokenuii Microsoft Office;

- MporpaMMHasi CUCTeMa Ui OOHapYKEHUS TEKCTOBBIX 3aMMCTBOBAHUN B y4eOHBIX U
Hay4HBIX paboTax «AHTUIIaruar.BY3».

10. Onucanue MaTepuaJIbHO-TEXHUYECKO# 0a3bl, HEOOX0IMMOI /IJIs1 OCYLIeCTBJIEHUsSI 00pa-
30BaTEJIbHOIO MPoIecca Mo TUCHUIINHE

Peanuzanus yueOHOTO mporecca OCyIIECTBISCTCA B CIIEHUAIBHBIX YUCOHBIX ayTUTOPHIX
YHHUBEpPCUTETA JIJIsl IPOBEJCHUS 3aHATUHN JIEKIIMOHHOTO THUIIA, TJAOOPATOPHBIX 3aHATHI, TPyIIO-
BBIX U MHIUBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOM aTTECTAlUU.
Bce aynuropun yKOMIIEKTOBaHbI CIIEUAIN3UPOBAHHON MeOeIbl0 U TEXHUYECKUMHU CpeJ/ICTBa-
MU 0OydYeHUs, CIY)KaIlllUMHU JIJISl TIPEJICTaBIeHHs yuyeOHoi mHbopManun OONBIION ayTUTOPHH.
[Tpu HEOOXOaMMOCTH 0OyUaOIUMCS MPEAaraloTcsi Habopbl JEMOHCTPALIMOHHOTO 000pYyI0Ba-
HUS ¥ y4eOHO-HaIJIIHBIX TOCOOMI, 0OecrieunBaroIe TeMaTHYECKUE NILTIOCTPALUH.

CamocTosiTenbHas paboTa 00y4YaroUIMXCsl BBIMOIHIETCS B CIICUATM3UPOBAHHOMN ayIuTO-
puu, Kotopasi obopynoBaHa y4eOHOM MeOeNbl0, KOMIBIOTEPHOM TEXHHKON C BO3MOXKHOCTBIO
nojkitoueHus k cetu «VMHTepHeT» U obecredeHreM A0CTyIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ecth momemienue ans xpaHeHus U NpOPUIAKTHUECKOTO 00CTyKUBaHUs yueOHOro 000-
pyIOBaHUSI.

TpeGoBanus K ayAUTOPUAM

Haumenosanue cneyuanbhuix nomewenui OchaweHHOCMb CReYUaIbHbIX NOMEUeHUL
U nomewjeHuil OJisk CamoCmosimenbHoU pabomsl | U nomeweHul 0isi CAMOCMOIMeIbHOU pabomol

Crombl U CTYIBsI; pabovee MeCTO, OCHAIICHO
KOMIBIOTEPOM C BBIXOJIOM B ceTh MIHTEpHET U
AJIEKTPOHHYIO MH(POPMAIIMOHHYIO 00pa3oBa-
TENBbHYIO CPEJy, a TAKXKe: dKpaH, IPOEKTOp,
MapKepHas T0CKa, 2 cTeJjiaxka JiJIsi KHHUT, CTEH]T
OXpaHbl TPy/la U TEXHUKHU O€30MacHOCTH.

ITomemenue s JIEKIUOHHBIX 3aHATUH, TPYII-
MOBBIX U MHIUBUIYAJIbHBIX KOHCYJIBTALIMM, TE-
KyLIEH ¥ IPOMEXYTOYHOM aTTeCTalUH.

VYuebnas madoparopus (Jlaboparopust ouncTKu
CTOYHBIX BOJI) JUIs TPOBEIECHUS J1TaOOPAaTOPHBIX
3aHATHUH, OCHAIIEHHAs JJAOOPaTOPHBIMHU CTOJIA-
MH U CTYJBSIMH, CIEAYIOIIUM 000pYJOBaHUEM:
n1abopaTOpHBIN CTeHA-yCTaHOBKA «OYHCTKA
CTOYHBIX BOJI GPU3UKO-XMMUYECKUMHU METO/A-
MW, JJA0OPATOPHBIN CTEH/I-YCTaHOBKA
[Tomernienue 11t 1a00PaTOPHBIX 3aHATUI «O4YHCTKa CTOYHBIX BOJI OT HE(PTEPOILYKTOBY,
noHomMep «AHUOH-4100» — 3 mT., MoHOMEpHI
Okenept — 3 wr., porokonopumerp KOK-2 — 2
mT., cnekrpodoromerp [13-5300B — 3 mT. Jla-
O6opaTopHBIE YCTAaHOBKU: (IIOTALIMOHHBIE — 4
IIT., JUTSl IPOBEACHUSI HOHHOTO OOMEHa — 2 IIT.,
n1abopaTopHbIe MPUCTaBHBIE CTOBI — 12 1mIT.,
BBITSDKHBIC IIKAa(bI — 2 IIT.

Croubl, cTyNbA, DKpaH, mpoekTop. Paboune me-
CTa CTYJICHTOB, OCHAIIICHBI KOMITBIOTEPAMU C
BBIXOJIOM B C€Th MIHTEPHET U ANEKTPOHHYIO
WH(POPMaIMOHHYIO 00pa30BaTEIBHYIO CPEY.

IloMemieHus A caMOCTOATEIbHOM pa60TBI
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Haumenosanue cneyuanbHuix nomewenuil
U nomewjeHul 0Jisk CamoCmosmenbHol pabomol

OcHaweHHoCmb CneyuanbHbiX NoMeujeHull
U nomeweHull O CamocmosamenbHol pabomol

[Tomemenue s XpaHeHHsI U TPOUITAKTHIC-
CKOT'0 00CITY>)KMBaHUs Y4€OHOTO 000PYy10BaHMS

Pacxonnbie MaTepuabl 411 peMOHTa U 00CITy-
KUBaHUS TEXHUKH. MecTa Juist XpaHeHus 000-
pyZIOBaHMS
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