MuHHCTEepCTBO HAYKHU M BbICIIETro 00pazoBanus PO

PI'bOY BO Ypanbckuil rocyiapcTBEeHHbIN JIECOTEXHUYECKUI YHUBEPCUTET

XHUMHUKO-TEXHOJOTHYECKUA HHCTUTYT

Kadgheopa ¢puzuko-xumuueckoit mexnonozuu 3auyumaul duocgepul

PabGouyasi nporpaMmma JUCUMILIHHBI

BKJItOUasi (POH/I OLICHOYHBIX CPEICTB U METOIUYECKUE YKAa3aHUS JIsI
CaMOCTOSITENTLHOM pabOoThl 00YyYaIOIINXCS

b1.B./12.03.01 - TEXHOJIOI'UA PEKYIIEPALIUU I'A30BbIX
BbBIBPOCOB

Hampasnenue noarorosku 20.03.01 TexaochepHas 6e30macHOCTh
HanpasiienHocts (ipoduinb) — « THKEHEepHAs 3aliuTa OKPYKAIOIICH CPeIbI»
KBamudukanus — 6akanasp

KonmyectBo 3auéTHbix eaunull (dacos) — 9 (324)

r. EkatepunOypr, 2023



T

Pa3paboTuuKH: KaHI. XUM. HAayK, JOLEHT i"(;‘/ / KO.A. I'opOaTenko /

Pabouas nporpamma yTBepiieHa Ha 3aceiaHuy Kadeapbl PU3HKO-XHMUYECKOH TEXHOIOTUH
3amuThl 6uocheps! (mpotokosn Ne & oT «_ 7 » 2/ 2023 roga).

A%227— }0.A. 'opbaTenko /

3aB. kadeapoi

e

Pabouas nporpamma peKOMEHI0BaHa K HCIOIb30BAHUIO B Y4eOHOM [IPOLECCE METOMYECKO
KOMHCCHEH XMMHKO-TEXHOJIOIMYECKOT0 HHCTUTYTA
(mpotokon Ne 3 ot « #4 » 22 2023 roaa).

IIpencenarens Meroauueckol komuceuu XTHU <~ /W.I'. IlepBoBa /

Pabouas nporpamma yTBepikaeHA IUPEKTOPOM XMMHKO-TEXHOJIOIMYECKOI0 HHCTHTYTA
Hupextop XTU Wjﬂ / U.T". TlepBoBa /

« 75y Z 2023 roja




OraaBienue

IO 1030117 (s 8 (0 X (0Y; (=) 1% 5 UUUUTT T 4
2. [lepedeHb UTAHUPYEMBIX PE3YIIHTATOB O0YUCHHUSI 1O JUCITUIIIIMHE, COOTHECEHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUSI 00PA30BATCIEHOMN MPOTPAMMBL.....c..vveeeerveerieesneeesieeanns 4
3. MecTo TUCHMIUIMHBI B CTPYKTYPE 00PA30BATCITBHON TIPOTPAMMDBI .....vvieisiveessreeesireeessreesssnessssness 5

4. O06beM TUCHMILIUHBI B 3aU4€THBIX €IMHUIIAX C YKA3aHUEM KOJIMYECTBA aKaJIeMUYECKUX YacOB,
BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy 00yJaromuxcs ¢ npenojiaBaresnem (1o BujaM y4yeOHbIX

3aHATUI) U HA CAMOCTOSTEIEHYIO PAOOTY OOYTAIOIIIHIXCS «..vvvvnveesreiresieessesseesseesnesseesreesnessnesneenens 6
5. ConeprkaHue TUCIMIUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (paszienaM) ¢ yKazaHueM
OTBEJICHHOT'O HA HUX KOJIMYECTBA AKAJTEMUUCCKHUX TACOB ..veeeeiurereeeirrrreesiisrereesaisseeeessssseeessssnneeans 7
5.1. TpynOEMKOCTD PA3ICIIOB JUCIIHTIIIITHBL . ...ce.vvveesreesssreessseesssseesssneessseessssesssssesssssesssssesssnesans 7
5.2. ConeprKaHue 3aHATUN JICKIUOHHOTO THITA ....ceeuvreetrreasreesieeesseeessseeesseesssseesssnesssneessneesns 7
5.3. Tembl 1 HOPMBI 3aHATUN CEMUHAPCKOTO THITA .vvveuvvressireesssreessseesssseessssenssssessssesssssessnsnes 10
5.4. leTanu3anusi CAMOCTOSTEIBHOM PAOOTE ......cevveiuveaiieiieeaeiesireateesseeaseesiesaseesseessesssneenns 12
6. [lepeueHb yueOHO-METOIUYECKOTO OOCCTICUCHUS TTO JUCITUTIIIHE ..vvvvevveeesiveeesireessireessnneesnens 12
7. @OHA OLEHOYHBIX CPEJCTB IS IIPOBEICHUS IIPOMEKYTOUHOU ATTECTALHH ..ovveveririesinee s 18
OOYYAIOUTUXCS TIO JIACIIATIITHIHC . ... veeutteeuteeasteeasseeasssesssseesnsseesnsseesnsseesnseeessseeesnseeessseesnsseesnsnnsans 18
7.1. [lepeuenb KOMIETEHIIN C yKa3aHUEM 3TANoB X (POPMUPOBAHUS B MPOLIECCE OCBOCHUS
00PA30BATEITBHOM IIPOTPAMMBDBI ......vveereeareessreesseessreesseeasneesseessneessesasneesmeeasneesreeanneesneeanneesreeaneens 18
7.2. Onucanue nokasarelield 1 KpUTepUEB OIICHUBAHMS KOMIIETEHITMN Ha PA3IMYHBIX dTaIax
uX (POPMHUPOBAHHS, OTTUCAHNUE IIKATT OLCHHUBAHUS ......vverveeseeseeteasresieesteessesseesseesesseesneensesneees 19

7.3. TunoBble KOHTPOJIbHBIE 3aJJaHUS WM UHBIE MaTepUalIbl, HEOOXOAUMBIE AJISl OLEHKU
3HaHWM, yMEHU, HABBIKOB U (WJIN) OIIBITA JESTEIIbHOCTH, XapaKTEPU3YIOIIHUX 3TAIIbI

(GhopMHUPOBaHMS KOMIIETEHITUH B ITPOIIECCE OCBOSHUS 00pa30BaTEIIbHON MTPOTPAMMEBI ............ 21

7.4. CoOTBETCTBHE IIKAJIBI OLIEHOK U YPOBHEH CHOPMUPOBAHHBIX KOMIETCHIHH ........o.vvoee. 30
8. Meroaunueckue yka3zaHus AJI CAMOCTOSTEbHON PAOOTHI OOYUAFOIIHXCS -.vvvvevreereeaneeeneeeens 31
9. IlepeueHs MHPOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIECTBICHUH
00pa3oBaTEIIbHOTO MPOIIECCA TTO JTUCIIATIIIHIHE 1.veeuvvvesssreesssreesssesesssnsesssnsesssesssssessssesssssessssessssesans 34
10. Onucanue MmaTepruaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM /111 OCYILECTBICHHUS
00pa30BaTENBHOTO MPOIECCA TTO TUCIIUTIIIHE ......veuveesereanteesureanseesseeasseesssesnseessseasseesnsesseessneenseens 35



1. O0mme mojoKeHUs

JucuumiuHa «TexHoJIorusi pexkynepanuy ra3oBbIX BbIOPOCOB» OTHOCHUTCS K YacTH,
dbopMupyeMoil yyacTHUKaMU 00pa3oBaTeNIbHBIX OTHOLICHUN Onoka 1 yuyeOHOro miaHa, BXOJs-
IIEro B cocTaB 00pa3oBaTesbHOM mporpaMmel Beiciiero oopasosanus 20.03.01 - Texnochepnas
6e3omacHOCTh (poduib - MHkeHepHast 3a1uTa OKpYKaroen cpebl).

HopMmartuBHO-MeToanueckoi 6azoit st pa3paboTku paboyeil mporpaMMbl y4eOHOH uc-
IUIUTMHBI «TeXHOJIOrHs peKynepauu ra30BbIX BEHIOPOCOB) SIBISIFOTCS:

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

o Tlopsimok opraHu3anil U OCYIIECTBICHUSI 00pa30BaTEbHON AEATEILHOCTH MO 00pa-
30BaTeJIbHBIM MIPOrpaMMaM BBICIIETO0 00pa3oBaHuUA - MporpaMMamM OakajaBpuara, mporpaMmmam
CHelHaInTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEpKICHHBIN NpukazoM MuHoOpHayku Poccun
o1 06.04.2021 r. Ne245;

o [IIpukaz MunucrepcrBa Tpyna M couuanbHOM 3amuthl Poccuiickor Pepepanuu Ot
28.12.2015 r. Ne 11571 «O06 yTBepx)aeHuU npodecCHOHANIBHOTO cTaHaapTa - Crenuaiuct B 00-
JacTu pa3pabOTKHU, COIPOBOXKIECHUS U UHTETPAllMd TEXHOJIOTMYECKHUX IIPOLIECCOB U ITPOU3BOJICTB
B 0071aCTH OMOTEXHUYECKUX CHCTEM U TEXHOJIOTUI»;

o [Ipuka3 MunucrepcrBa Tpyzna ¥ couuanbHOM 3amuThl Poccuiickon ®enepanuu ot
07.09.2020 1. Ne 5691 «O0 yTBepkaeHHH MPOPECCUOHANBHOrO cTaHaapTa - CHenuasucT Mo
HKOJIOTHYECKOM Oe30MacHOCTH (B POMBIIIIIICHHOCTH )»;

o @enepasibHBIN rOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noaroroBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MunucrepcTBa oOpa3oBanus U Hayku PO Ne 680 ot
25.05.2020 1

e VYyeOHbIE TUIaHBI 00Pa30BaTENBHON MPOTPaMMbl BBICHIETO 00pa30BaHUs HAMpaBICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpodmiis — MHKeHepHAs 3amuTa OKpYyKaroleh cpe-
IIbl), TIOATOTOBKH OakanxaBpOB IO OYHOM, OYHO-3a0YHOM W 3a04HON dopMam 00y4deHHs, 0/100-
pennbiit YuenbiM coetoM YIJITY (mporokon Ne3 ot 16.03.2023) u yTBep>KIE€HHBIN PEKTOPOM
YTIITY (16.03.2023).

Oo6yuenne mo obpaszoBarenbroi 20.03.01 - TexnocdepHas 6e3onmacHOCTb (MPOGMIb -
WuxeHepHas 3aliuTa OKpY>Karollei cpe/ibl) OCYIIECTBISETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI N0 TUCHMIIJIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

[InanupyeMbIMH pe3ylbTaTaMu OOy4YEHHS MO JUCHUIUIMHE SIBJSIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI /UM OMBIT IEATEIbHOCTH, XapaKTePU3YIOIIHE Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U 00ecreurBaroIIie JOCTUKEHHUE IIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTelb-
HOW IIPOTrpaMMBbI B LIEJIOM.

Leab ocBoeHUs] TUCHUILIMHBI — (HOPMUpPOBAHME Yy OOYYaAIOLIUMXCS BBICOKOTO YPOBHS
0000111eHUsT METOJI0JIOTMH BBIOOPA 3KOOMO3AIUTHOIO 000PYI0BaHHUS M TEXHOJIOTUU NPH PEKOH-
CTPYKLUHHU (COBEPILIEHCTBOBAHUM) JIEHCTBYIOIMX MPOU3BOJACTBA C y4eTOM cnerupuku padoThl
NpENpUsATHS/OpraHU3alHH.

3agaum IMCHUILIMHBI:

— JaTh CBEJCHUS 00 OCHOBHBIX METOAaX W CPEJCTBAX 3aIMThI aTMOC(EpBl OT MPOMBIIII-
JICHHBIX BBIOPOCOB, OCHOBHBIX HAIIPABIICHUSAX PAlMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

— O3HAKOMHTbH C YCTPOMCTBOM M MPUHIUIIOM pabOThl OCHOBHOT'O MBUIEOUYHUCTHOTO 000pY-
JIOBaHMSI,

— HAYYUTh BBIABIISATH OCHOBHBIE (DAKTOPHI, BIUSIOUINE HA HKOJOTHMUECKYI0 0€30MacHOCTS,
paszpabaTeiBaTh 3(P(GEKTUBHBIE M pecypcocOeperarye TEXHOJIOTHH, TPOBOIUTH TEXHHUKO-
HKOHOMHUECKHUI aHan3 3((PEKTUBHOCTH MpeIaraéMbIX BO31yX00XPaHHBIX MEPOIPUSATHIA;
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— O3HaKOMHTb C METOJIMKAaMH pacueTa MbIIEra3004iMCcTHOr0 000py10BaHUSI.

IIpounecc m3yyeHuss AUCHMILVIMHBI HanpaBJjieH HA (popMupoBaHHe CJIEIYIOIIMX IPO-
(peccHOHAIBLHBIX KOMITETCHIIMI:

— IIK-2 CnocoGHOCTh aHAIM3UPOBATh TEXHOJIOTMYECKHUE HMPOLECCHl U PEKUMBI PaOOTHI
JIEHCTBYIOIUX IIPOU3BOCTB, PACCUUTHIBATH DKOJOTMYECKUE PUCKHU JUIs OpraHU3aluil ¢ IO3ULUN
PEKOHCTPYKIMH (COBEPILIEHCTBOBAHHUS) NEHCTBYIOIIMX IIPOU3BOJICTB, @ TAKXKE CO3/1aBa€MbIX HO-
BBIX, 9KOJIOTUYECKH O€30IaCHBIX, TEXHOJIOTUN 1 000pyIOBaHNUS;

— IIK-3 CriocoGHOCTb OCYLIECTBIATh IKOJOTO-TEXHUUECKUN aHAIN3 IPOEKTOB BHEJPEHUS
HOBOM IIPUPOJOOXPAHHON TEXHUKH M TEXHOJOTMH C Yy4€TOM HAWIYYIIHUX JOCTYIIHBIX TEXHOJO-
I'vil B 00J1aCTH OXpaHbl OKPYXKAIOLIEH cpelibl U pallMOHAIBHOIO UCIOIb30BAHUS PECYPCOB.

B pe3ysbTare n3yyeHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKEeH:

3HATh:

— YCTPOMCTBO M MPUHIHMIIEI pabOTHl TEXHOJOTHMYECKOTO MBLIETa304UCTHOIO 000pYyHI0Ba-
HUS;

— Ha3Ha4YeHUE MOPSAJOK BBOJA B IKCIUTYyaTAIMIO MBUIETa3004YUCTHOTO 000pyI0BAHUS, YUH-
TBIBAIOLIETO TPeOOBAHMUS B 00JIACTH OXPAHBI OKPYKAIOLIEH Cpebl;

— METOABI U CPEJICTBA 00ECIICUCHHS IKOIOTHIECKON 0€30I1acHOCTH;

— OCHOBHBIE HaIIPABJICHUS PALIMOHAIIBHOTO UCIIOJIb30BaHUS IIPUPOIHBIX PECYPCOB;

yMeThb:

— BBIACIATh OCHOBHBIE (DaKTOPbI, BIUSIOIINE HA HKOJOTHUECKYI0 O€3011aCHOCTh, B MIPOCK-
Tax OpraHU3alNy;

— 000CHOBBIBATh CHM)KEHUE SKOJIOTMUECKUX PUCKOB IPHU BBEJEHUHU B SKCILIyaTalUIO B Op-
raHU3alUuy KOHKPETHOTO BU/1A MIbUIEra3004MCTHOIO 000pY10BaHUS;

— NPOU3BOAUTH IKOJOTUYECKYIO OLICHKY TEXHOJIOTMYECKOH IMOATOTOBKM ITPOU3BOJICTBA K
BBIIIYCKY HOBOW ITPOAYKIINH;

— pa3pabaThiBaTh TEXHUYECKHE BO3yXOOXPAHHbIE PELICHUS [0 CHUKEHHIO HEraTMBHOIO
BO3JICUCTBUS Ha OKPYXKAIOLLYIO CPENY IIPU MPOU3BOACTBE HOBOU IPOAYKIIUH.

BJIAJIeTh:

— HABBIKAMM DJKOJIOTMYECKOI0 AaHAIN3a MPOEKTOB PACIIMPEHHUs] M PEKOHCTPYKLUMU JICH-
CTBYIOILIUX IIPOU3BOJICTB;

— HaBBIKaMU MPOBEICHUS PacyE€TOB MbUIETA3004YMCTHOTO 000pYy10BaHUS JIsl 000OCHOBAHUS
IIPOCKTOB PACIIUPEHUS U PEKOHCTPYKIIUH AEUCTBYIOIIMUX IPOU3BOJICTB;

— HaBBIKAMHU OLIEHKH IPOBEJEHUS] KOHCTPYKTOPCKOW M TEXHOJIOTMYECKOH MpopabOTKU HO-
BOH MPOAYKLMHU C YJIYYIIEHHBIMU DKOJIOTHUYECKMMU XapAKTEPUCTUKAMHU C YY4ETOM PALMOHAIIBHO-
r'0 UCIOJIB30BAHNS IIPUPOIHBIX PECYPCOB;

— HaBBIKaMU MPOBEJEHUS DKOJIOTMYECKOr0 aHaIn3a IMOArOTOBKYU IIPOU3BOICTBA K BBIITYCKY
HOBOM NPOIYKIUH;

— HaBbIKaMM BBISABJICHHMSI OCHOBHBIX MCTOUHUKOB OMACHOCTEH Ui MOTpeOuTenel nmpu sKc-
ITyaTalluy MPOAYKIUH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yueOHasi AMCLUUILIIMHA OTHOCUTCS K JUCIMIUIMHAM MO BBIOOPY B 4acTu, GOpMU-
pyeMoil yuacTHUKaMu 00pa30BaTENIbHBIX OTHOIIEHUH, YTO 03HA4YaeT OpMHUpPOBAHHUE B MpoOIlecce
00ydeHus1 y OakajiaBpa OCHOBHBIX MPO(PECCHOHAIBHBIX 3HAHUN W KOMIETEHIIMH B PaMKax BbI-
OpanHOTO MpoduIIg U TPOhECCHOHATHLHOTO CTaHAApTA.

OcBoeHre JaHHOW TUCIUILIUHBI SBISIETCS HEOOXOIUMON OCHOBOM MJIsi TIOCIIETYIOIIETO
uzydenus quctuminH OITOI u HanucaHus BBIMTYCKHOM KBATH(DHUKAITMOHHON paObOTHI.



Hepe‘lel—lb 06607’161114861701/141/06, conymcemeyruwux u obecnevusaemolx 0MCL;MI’UZUH

ObecneynBaroIe ComyTcTByIOmue ObecrieynBaeMule

1. TexHoorus OCHOBHBIX
[Ipomecchl u anmapaTsl Xu-
MIPOM3BOJICTB U TIPOMBIIII-

MUYECKON TEXHOJIOTUU

IloxaroroBka K ciade U caada

JICHHBIX BBIOPOCOB

ToCyaapCTBCHHOI'O 5K3aMCHa

2. | Marepuanoeaenue. TexHo-
JIOTUSI KOHCTPYKIIMOHHBIX
MaTepuasoB

PacueTsl XUMHKO-
TEXHOJIOTHYECKHUX MPOIIEC-

COB

[ToaroroBka k mporienype 3a-
IIUTHI ¥ 3aIUATa BBITYCKHON
KBTI (UKAITMOHHON PabOThI

3. | Teopernueckue OCHOBHI 3a-
IIUTHI OKPYKAIOIIEH CpeIbl

TexHoJIOTUSI OYUCTKHA CTOY-

HBIX BO/J

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI JA0T 00YYaIOLEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ ®I'OC BO, yro obecneunBaeT Tpedyemblit
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYI HAIIPABICHHOCTh B CHCTEME OOydeHUs U Oyayluei

ACATCIIBHOCTH BBIITYCKHHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ npenojaasareJsieM (10 BUIam
yueOHBIX 3aHATHII) 1 HA CAMOCTOSATEILHYIO PA00Ty 00y4ar0IMUXCs

OO61mast Tpy1I0eMKOCTh JTUCIUATIIMHBI

Bcero akagemmnueckux yacoB
Bun yueOHoit paboThI i (Y e e OYHO-3a0YHas
dbopma

KonrakTHasi padoTa ¢ npenojaBarejieM*: 164.6 34,6 68,6
neximu (JI) 64 16 38
npaktuaeckue 3anstus (113) 40 - 20
naboparopusie padboTsl (JIP) 60 18 10
WHBIC BUJIBI KOHTAKTHOW PabOTHI 0,6 0,6 0,6
CamocrosiTesibHasi padoTa 00yYaOIIUXCH: 159,4 289,4 255,4
M3y4eHHe TEOPETUIECKOTO Kypca 40 110 60
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 80 167 96
KypcoBasi paboTa (KypCcOBOM MTPOEKT) - - -
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTall1 39,4 12,4 394
Buja npoMexyTOYHOM aTTeCTANMU: 3a4er ¢ 3a4erT ¢ 3a4er ¢

OLICHKOM, OLICHKOM, OLICHKOM,

IK3aMeH IK3aMeH IK3aMeH
O01mas TPy10eMKOCTh 9/324

*KonTtakTHas paboTa 00ydJaroLIiXCs ¢ MperoAaBaTesieM, B TOM YHCIe ¢ MPHUMEHEHHEM JHUCTAHIMOHHBIX 00pa3oBa-
TEJbHBIX TEXHOJOTHH, BKIIOYAET 3aHSATHS JIEKIIMOHHOTO THUMA, U (W) 3aHATUS CEMUHAPCKOTO THIIA, 1a00paTOpHBIE
3aHATHUS, U (MJIM) TPYIIIOBBIE KOHCYIbTAllNK, U (MJIH) HHANBUAYAJIbHYIO paboTy 00y4alonierocst ¢ nperoiaBareiem,
a TaKKe aTTeCTAlMOHHBIE MCIBITAHMS MPOMEXYTO4YHOU aTrrectanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE
BUJIBl YU9EOHOW JEATeNbHOCTH, TpelyCMaTpUBalONie TPYNIOBYI0 M WHAMBUAYalIbHYI0 paboTy oOydarommxcs c
npenosaBareneM. Yackl KOHTakKTHOH paboTsl omnpenessitoTcs IlonoxeHneM 00 OpraHM3anMy W MPOBEACHUH KOH-
TaKTHOW paboThI NPH peanu3alyn 00pa3oBaTENbHBIX MMPOrPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
cosetoM YIJITY or 25 despans 2020 roxa.



5. ConeprkaHue TMCUUILIHHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKazaHHeM

OTBCACHHOI'0 HA HUX KOJHYECTBA aKAACMHUICCKHUX JaCcoB

5.1. TpynoemMkocTh pa3iaejioB JUCHUANIHMHBI

o4yHasi popMma o0yueHust

Ne HanmeHoBanue pasnena qucuu- Beero CamocrosTensHas
- pasjie/a et JI 113 JIP KOHTaKTHOM
n/m TUTHHBI pabota
paboTsI
1 | Breaenue B kypc «TexHoo-
THSI peKyIepauy ra3oBbIX 6 - 18 24 16
BBIOPOCOBY
2 | CaHUTapHO-TUTHCHUYCCKUE
P 6 - 6 12 8
OCHOBBI BEHTUJISIIUU
3 | Texuomorus eKymepanuu
peryrepan 20 | 32 | 12 64 52
MIBIEBBIX BEIOPOCOB
4 | Texuosorus eKyIepauu
perytepatt 32 | 8 | 24 64 44
ra30BBIX BEIOPOCOB
HToro no pazgeaam: 64 40 60 164 120
[TpomexyTouHas arTectanus 0,6 39,4
Bcero 324
3a04Has popmMa 00yUeHHs
Ne HanmMmeHoBaHue pa3aena quciiu- Beero CamocrosTenbHas
- pasjie/a et J 113 JIP KOHTaKTHOM 7
/' TUTHHBI pabota
padoTsI
1 | Beenenue B kypc «TexHo-
JIOTHUS PEKyTIEepaIiH ra30- 2 - 4 6 40
BBIX BEIOPOCOBY
2 | CaHWTapHO-TUTHCHUYCCKUE 2 i ) 9 20
OCHOBBI BEHTWJISILINH
3 | Texuomorus peKkynepanuu
pekynepat 4 - 4 8 60
MIBIEBBIX BEIOPOCOB
4 | TexHouorus peKymneparuu
peryrepal 8 - 10 18 157
ra30BBIX BEIOPOCOB
HToro no paznenam: 16 - 18 34 277
ITpomMexyTouHas aTTecTanus 0,6 12,4
Bcero 324
04HO-3a04Hasi popma oOyueHust
Ne H Bcero C
o ANMMCHOBAHHME pa3/ciia bt I3 JIP roETEETEG aAMOCTOATCIIbHAA
/1 JIUCITUTUTAHBI pabora
paboTs!
1 | Brenenue B kypc «TexHoo-
T'Usl pEKyIEepaLnuy ra30BbIX 2 - - 2 40
BBIOPOCOB»
2 | CaHUTapHO-TUTHEHUYECKUE 4 i ) 5 20
OCHOBBI BEHTHJISAIINH
3 | Texuomorus eKyrnepanuu
peryrepal 20 8 - 26 52
MBUIEBBIX BEIOPOCOB
4 | Texnomorusi pekyneparuu | 12 12 10 34 104




Bcero
Ne HaumenoBanue paznena CamocrosTeabpHas

JI I13 JIP KOHTaKTHOM
n/n JUCHUIITHHBI pabota
paboTsI

I'a30BbIX BBI6pOCOB

Hroro no paznenam: 38 20 10 68 216
ITpomexxyTodHas aTTecTarus 0,6 39,4
Bcero 324

5.2. Conep:xanue 3aHATHI JTeKIIHOHHOTO THIIA

1. BBenenue B kypc «TexHoJiorusi pekynepamnum ra3oBbix BbIOpOCOB)

1.1. Henu u 3a0auu oucyunaunvl. MecTo AUCHUIUIMHBI B CHCTEME 3KOJOTHUECKUX HAYK.
CBsI3b CO CMEXHBIMM JUCHUIUIMHAMU. L{enu 1 3a1aun 3a1mThl OKpysKaroLied IpUpoJHON Cpebl.

1.2. Bwibop u xnaccugpukayus nwineyrasiusaowux annapamog. OCHOBHBIE TOJIXOIBI K
BbIOOpY METOABI W ammapara, s 00e3BpeXHBAHHUA OTXOASLIMX Tra3oB. BiusHue ¢usuko-
XMMHYECKHX CBOMCTB MPOMBIIIICHHBIX MBUICH Ha BEIOOp criocoba 00e3BpekUBaHUsI BELIOPOCOB U
THUIIA [BUICYIOBUTES.

1.3. Ilpoexmuposanue mexHoi02U4ecKux npoyecco8 OYUCMKU NPOMBIULIEHHbIX 8bLOPOCOS.
OT100p ra3oB WK BO37yXa OT UCTOYHUKA BBIACICHHS BpPEIHbIX BellecTB. [loAroroBka mpomslii-
JICHHBIX BBIOPOCOB K ouncTKe. OCHOBHBIE XapaKTEPUCTUKH MBUICYJIABIMBAIONIETO 000pyI0Ba-
Hus. Onenka 3((eKTUBHOCTH paboThl MbUICYJIOBUTENEH: OlpeiesieHue o0ueid u GppakimoHHON
CTENIEHH OYHUCTKH.

2. CaHMTapHO-TUTHEHNYeCKHe OCHOBBI BEeHTHJISIIUH.

2.1. OcHognbie npuHyunvl BeHMUIAYUU NOMEUEHULL C BDEOHOCMAMU 8 8UOe 2d308 U NAPOS.
TpeboBaHus, NpeabsBIsieMble K BEHTUWISLUNA: CAaHUTAPHO-TUTUEHUYECKHE M TEXHOJOIMUECKHE.
Ha3nauenue BenTmwiauuu. OnpenenaeHne KOJU4YecTBa BPEAHOCTEH, POCAUYNBAIOIINXCS B ITOMe-
IIEHUE Yepe3 HEeMJIOTHOCTH B 000PYAOBaHUM, B pE3yJIbTaTe UCHAPEHHSI C OTKPBITHIX EMKOCTEH, a
TaKKe Npu cymke matepuana. Kiaccupukanys BEHTUISIMOHHBIX CUCTEM 10 Ha3HAUYEHUIO: 00-
111€00MEHHYI0, 30HaJIbHYI0, MECTHYI0. OnpeiesieHne KpaTHOCTH HEOOXOJMMOT0 BO3/lyX000OMEHa.

2.2. Tpebosanus x pazpabomke achupayuonuvix cucmem. OCHOBHBIE HCTOUYHHKH MOCTYTI-
JeHus BpeaHocTed. OCOOEHHOCTH YCTAaHOBKU aCIMPALMOHHBIX YKPbITHHA. OnpeneneHue oobema
BO3/lyXa, OTCAChIBAEMOT'0 U3 O] aCIIMPALIMOHHBIX YKPBITHI.

3. TexHoJiorusl peKkynepanum nbljieBbIX BEIOPOCOB

3.1. Ouucmxka 2azos 6 cyxux mexanuyeckux nviaeynogumensx. KOHCTpYKIIUU TpaBUTAIN-
OHHBIX IblIeYyIoBUTeNeH. PacueT n 061acTb NPUMEHEHUSI MHOTOIOJIOYHBIX MbLICOCAAUTENBHBIX
kaMmep. PakTopsbl, BIUSAIONINE HA MPOLIECC OUUCTKH.

KOHCTpyKIIMM MHEPLUMOHHBIX NBUICYJIOBUTENECH. YCTPONCTBO M NPUHLUI JEHCTBUS OT-
CTOMHOT'O T'a30X0/1a, MbUIEBOI0 MENIKA U JKaJI03UMHOro nbuieyiaoBuresns. OCHOBHbIE (haKTOPHI,
BIUsIONIME HA 3(PPeKTUBHOCTh paboThl. O61aCTh NPUMEHEHUS.

KoHcTpyKInu HEeHTpOOEKHBIX MbUICYIOBUTENEH. Y CTPOWCTBO U MpUHLMN JIeHCTBUS O/U-
HOYHBIX, TPYNIOBBIX U OarapeHbIX LUKIOHOB. Lluxnonsl koHcTpykuumu HWMOTa3, JIMOT,
CHUOT, BHHUHOT. ®akTopsl, BIUSIONIME HA TPOLIECC OCAXKICHUS YaCTHULL B LIMKJIOHE.

3.2. Ouucmka 2azo06 Quibmposanuem yepes nopucmoie nepecopooku. XapaKTepUCTHKA
IPOMBIIIICHHBIX (HIBTPOBAIBHBIX MaTepuanoB. OUIbTpoBalIbHbIE MAaTepHaIbl U UX OCHOBHBIE
CBOICTBa: ra3oBas Harpy3ka (CKOpPOCTb (DUIBTPOBaHUS), TEPMOCTONKOCTh, CPOK ciy:k0Obl. KoH-
CTPYKIIMH, YCTPOMCTBO M MPHHLUI ACUCTBUS QHIBTPOB pykaBHoro tuma. CrnocoObl pereHepa-
LIMU PYKaBOB: 0OpaTHas MpOAyBKa, MEXaHUYECKOE BCTPSXUBAHUE, CTpYHHAs U UMITYJIbCHAsS MIPO-
nyBka. KOHCTPYKIIMM HACBHIMHBIX M )KECTKUX (HIBTPOB. DIEKTPOCTaTHUECKUE (HUIBTPHI TOHKON
ouncTkd. Beibop u pacueT puibTpoB

3.3. Ouucmra eazo6 6 snekmpogunvmpax. KOHCTpYKIUHU 31EeKTPOPUIBTPOB: TpyOUaTeie,
miacTuHYaTteie. BeiOop THma u pasmepoB dnekTpodmibTpa. DakTophl, BIHSIONIE HA padoTy
anekTpopmibTpa. O61acTh NPUMEHEHUS METOA.
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3.4. Ouucmka 2a308 6 MOKpuvIx nviaeyrogumensx. IpuHIUI paboThl U KOHCTPYKIIMA MOK-
PBIX TBUICYJIOBUTENIEH-CKpYOOepoB. Y cTpoiicTBa opocuTeneii: GopCyHKH, OpBI3Taaku, MHOTOKO-
HYCHBIE OPOCHTEJH, TapelbyaTble U TUCKOBBIE opocuTenn. DakTopsl, BIUSIONIME HA MPOILECC
OUMCTKU Ta30B B CKpyOOepax. YCTpOHCTBO HacalOYHBIX M TapeiabdaThiX cKkpyoOepoB. Turbl
HACaJOK M TapeJioK, MpeabsBisieMble K HUM TpeOoBaHus. [ napoauHaMUYecKue peskumMbl pado-
THI. Y CTPOMCTBO, MPUHIIUIT PaObOTHI U 00JIACTh IPUMEHEHHUs CKpyO0OepoB BeHTypH, HeHTpoOe K-
HBIX U yJJApHO-WHEPIUOHHBIX MBUICYJIOBUTEICH.

3.5. Cnocobwvl pexynepayuu ynosienroti noviiu. OCHOBHBIC (PaKTOPHI, BIUSIOIINE HA BHIOOD
METO/BbI YTUIM3AIMK YJIOBICHHOW MbUIM (JMKBUIALMS, M30JSALUS, peKynepaius). Bo3MoxHbie
MyTH UCIIOJIb30BAHMSI POMBIIUICHHBIX MMbUICH: UCIIOJIb30BAHUE MBUIA B KAYECTBE 1IEJIEBOTO MPO-
JYKTa; BO3BPAT IBUTH B IPOM3BOJICTBO; YTUIM3AIHMS MTbLUTH, YIOBICHHOW B OHOM IPOHU3BO/ICTBE,
B KaUE€CTBE CHIPbSI IS IPYTOro MPOU3BOJICTBA.

4. TexHOJIOTHS peKylepaluy ra3oBbiX BLIOPOCOB

4.1. Knaccugpuxayus memooos ouucmiu npoMblULIEHHBIX 8blOPOCO8 OM 2a3000pPA3HBIX
npumecell. XapakTepUCTHKa, OCOOCHHOCTH, 00JIACTh MPUMEHEHHSI OCHOBHBIX METO/IOB 00€3Bpe-
JKUBAHUSI BHIOPOCOB OT ra3000pa3HbIX KOMIIOHEHTOB: aOCOpPOLIMOHHBIE, afcOPOLIMOHHbIE, KaTa-
JUTAYECKHE, KOHICHCAIMOHHBIE U TEPMUYECKHE.

4.2. Ocobennocmu abcopOyUoOHHOU OYUCMKU 2a308. AGCOPOITMOHHAs OYUCTKA Ta30B. Tpe-
OoBaHus, mpeabsBiIsieMble K abcopOeHTtam. dusmueckas U xuMudeckas adcopOrus. O0nacth
MPUMEHEHHS METO/1a B IPOMBIIUIEHHOCTH. CTaTHKa M KMHETHKA Mpoliecca.

4.3. Ocobennocmu adcopOYUOHHOU OYUCKU 2a308. AJICOPOITMOHHAS OYMCTKA Ta30B. TH-
bl U Ha3HaYeHHe aacopOeHToB. CrocoObl pereHepai U peakTuBanuu copoeHToB. Kunetnka
nporecca. OCOOEHHOCTH MOJIEKYJISIpHOW, 00beMHON M moBepXxHOCTHOW nupdy3un. nHamuka
nporecca aacopOuuu (M3MeHeHrue GpoHTa COpOLMHU, TOHATHE BPEMSI 3aIIUTHOTO JACUCTBUS CIIOS
ancopOeHTa, BbICOTa paboTarorero cios). [loctpoeHne BEIXOJHOM KPUBOH ajcopOiuu (IOHATHE
JUHAMHUYECKast aJIcCOPOLIMOHHAs CIOCOOHOCTh, paBHOBECHAS aJCOPOLIMOHHAs CIIOCOOHOCTB).

4.4. Ouucmra omxoosuyux 2azoe om oxcuoa cepwvl (1V). OCHOBHBbIC HCTOUHUKHU 3arpsi3He-
HUsl aTMocdepbl. DKosnoruyeckue mnocneAactsus. OcodeHHOCTH aOCOPOLMOHHONW OYHCTKH OTXO-
JSIIMX Ta30B OT CEPHUCTOTO aHTuaApuaa. HepekyrepannoHHbIE METOIbI Ta3004UCTKU: abcopO-
1S BOJIOW, N3BECTKOBBIE U U3BECTHIKOBBIE METO/IbI, a0COPOIM JIeTyuel cycrnen3ueit 30ibl. Pe-
KyTIepaMOHHbIE METO/IbI Ta300YNCTKH: HEUTPAIH3aMOHHbIE (COMOBBIHN, IIMHKOBBIA, MarHE3UTO-
BbI) 1 aMMHayHble (HEUKINYECKUE, IUKINYECKHE, KUCIOTHbIE) METOIBI.

AJNCOpOEHTHI, UCIIOJIb3yEMBbIE Il OUUCTKU OTXOJAIIMX ra3oB oT okcuja cepsl (1V). Kon-
CTPYKTHBHOE oopmiieHHe MeTO/Ibl. DaKTOPHI, BIUAIOLIME HA BBIOOP METO/IA.

Karanutuueckue MeToqpl 00€3BpekrBaHus ra3oB oT okcuaa cepsl (1V): nuponto3uTHbIH,
030HO-KAaTAJIUTUYECKUN U KUJIKOCTHO-KOHTAKTHBIN. DaKTOPHI, BIUAIOLIME Ha BEIOOP METOA.

4.5. Ouucmka omxooawux 2azoe om okcudog yenepooa. OCHOBHbIE HCTOYHUKH 3arpsi3He-
HUS aTMocdepsl. JKonornyeckue nocuaencTBus. PU3NKO-XUMUUECKHUE OCHOBBI M TEXHOJIOTHYE-
ckoe oopmiieHHne a0COPOIMOHHBIX METO/IOB OYUCTKHU T'a30B OT OKMCIIOB yriepoza: adbcopOmus
Me/1b-aJIFOMUHUI-XJIOPUAHBIM PAaCTBOPOM U KHUJIKUM a30TOM. OCOOEHHOCTH KaTaJUuTHYECKOIro
MeTo/1a 00e3BpeKUBAHUS Ia30B.

4.6. Oyucmka omxooawux 2azoe om okcuoog azoma. OCHOBHbIE UCTOYHUKH 3arpsi3HEHUS
aTMoc(eppl. DKOJIOTHYECKUE MOCIEACTBHS. XUMUUECKUE CBOMCTBA OKUCIIOB a3oTa. OcoOeHHo-
CTH OKHUCIIUTENBHBIX METOJIOB O00€3BPEKMBAHUS OTXOAALIMX HHUTPO3HBIX Ta30B: OKUCJIECHUE
OKHCIIOB a30Ta B T'a30BOH (a3e ¢ MCIOIB30BaHUEM KHCIOPOJa M 030HA; OKHUCICHHWE Ha HHU3KO-
TEMIIEPaTypHBIX KaTaJu3aToOpax; OKUCIEHUE OKHCIOB a30Ta B JKUAKOU (a3e ¢ MCIOIb30BaHHEM
KHCJIOPO/ia ¥ 030HA; OKHCIICHHUE JKUIKUMH OKUCITUTEISIMU. DH3NKO-XUMHIECKHE OCHOBBI METO-
JIbl M TEXHOJIOTHYECKOe 0(opMIIEHHE ITpolecca.

OCOoOEHHOCTH BOCCTaHOBHUTEIBHBIX METOJIOB 00€3BPEKUBAHMS OTXOSIINX HUTPO3HBIX Ta-
30B: TEPMHUECKOE PA3JIOKEHHE B MOTOKE HU3KOTEMIEPATypHOH IJIa3Mbl C UCIOJIb30BAaHUEM ra-
3000pa3HbIX, KUJKAX W TBEPABIX BOCCTAHOBUTEINICH; KAaTaTUTHYECKOE BOCCTAHOBJICHUE; BOCCTA-



HOBJICHUE XHJIKUMH BOCCTAHOBHUTEISIMU; TIEPEBOJ] B COCTUHEHUS C HU3KOH TemIepaTypon pas-
noxxeHusi. DU3NKO-XMMUYECKHE OCHOBBI METOBI M TEXHOJIOTHYECKOE 0(OpMIIEHHE TTpolecca.

OcoOeHHOCTH COPOIMOHHBIX METOJOB OOE3BPEKMBAHUS OTXOMSIIUX HUTPO3HBIX Ta30B:
abcopOuus menoyamu; ajacopOUOHHbIE METOIbI OYUCTKU. DPUINKO-XUMHYECKHUE OCHOBBI METO-
JIbl M TEXHOJIOTHYECKOE 0(OopMIIEHHE ITpOIecca.

4.7. Ouucmka omxo0auux 2azo08 om ceposooopoda u cepoyeiepoda. OCHOBHBIC HCTOYHU-
KM 3arpsi3HeHUs aTMocdepbl. DKOJIOTHYECKUE TocieacTBUsS. DU3NKO-XMMHUYECKUE OCHOBBI U
TeXHOJornueckoe opopmieHre abcopOIMOHHBIX METOJOB OYUCTKHU ra3oB OT CEPOBOAOPOA: Ba-
KyyM-KapOOHATHBIH; JKEeNe30-COMOBBIA M  IIEJIOYHO-TUAPOXUHOHOBBIM MeToabl. DHU3UKO-
XUMHUYECKHE OCHOBBI M TEXHOJOTHYEeCKoe O(hOopMIICHHE aICOPOIIMOHHBIX METOJ0B OYMCTKH Ta-
30B OT cepoBoaopona: rujpokcuaom sxeneza (I11), akTHBUpOBaHHBIMU YTIIAMH, IICOJUTAMU U
copOeHTaMHU, TOJyYEHHBIMUA HA OCHOBE OKCHJIOB IIUHKA M ME[TH.

OU3NKO-XUMUYECKUE OCHOBHI U TEXHOJOTHYECKOe 0(hopMIleHUE aAcOPOIMOHHBIX METOIOB
OUMCTKU Ta30B OT CEPOYTriepoaa: 0COOCHHOCTH 00e3BpeXKUBAHUS B aJcopOepax ¢ KUISIIUM U
HETOJIBIKHBIM CJIOEM ajicopOeHTa. KOMITIEKCHBIM METOJ] OAHOBPEMEHHOTO O00E3BpEKUBAHUS
CEpHHUCTHBIX T'a30B.

4.8. Ouucmra omxooawux 2azos om 2anoeenos. OCHOBHBIC NCTOUYHUKHU 3arps3HECHUS aTMO-
chepbl. Dxomoruyeckue mnocueacTBus. DU3HKO-XMMHYECKHE OCHOBBI U TEXHOJOTHYECKOE
odopmiieHHE a0COPOIIMOHHBIX METOJIOB OYHCTKH Ta30B OT XJIOPCOACPIKAIIUX COCTUHCHHMA: a0-
copO1us BoAon u abcopOIus YeThIpeX XJIOPUCTHIM yriiepogoM. DU3NKO-XUMUYECKHUE OCHOBBI U
a0JICOPOITMOHHBIX METOJIOB OYMCTKH Ta30B OT XJIOPCOACPIKAIIUX COSTHHCHUH.

OU3NKO-XUMHUYECKUE OCHOBHI U TEXHOJOrndeckoe odopmiieHue abCOpOLMOHHBIX U a-
COpOIIMOHHBIX METOJIOB OYMCTKH OTXOSIINX Ta30B OT (PTOpCOACpKAMMUX COSTUHCHUN.

5.3. Tembl u popMbI 3aHATHI CEMHUHAPCKOT0 TUNA

VYueOHbIH IIJIaHOM I10 JUCTHUIIIMHE IPEAYCMOTPCHBIL J'Ia60paTOpHBIC H IIPAKTHYCCKHC 3aHATUA

TpyaoéMKocTs, yac
Dopma BCero B TOM 4HCIIe B popme
HaunmeHnoBanue pazacia HpaKTH‘IeCKOﬁ IIOATOTOBKH
I JUCIUTUTAHBL (MOJTYJIS) TIPOBECHHA
O4YHO- O4YHO-
3aHSATHA 3204- 3204-
O4YyHas 3a04- O4YyHas 3a04-
Has HasA
HasA Has
Paznen 1. BBenenue B Kypc
«TexHomorust  pexkymnepanuu
nabopa-
ra3oBbIX BBIOPOCOB» (Tema:
1 TOpHast 6 - - 6 - -
1.2. Boeibop u knaccuguka-
pabora
st MBIJICYIIaBIHBAIOIINX
anmnaparoB)
Paznen 1. BBenenue B Kypc
«TexHomorust  pexkynepauuu
ra3oBbIX BBIOpOCOB» (Tema: | jabopa-
2 | 1.3. IIpoekTrpoBaHHUE TE€XHO- | TOpPHAas 6 - - 6 - -
JIOTUYECKHUX nporieccoB | pabota
OUYHUCTKH IPOMBIIIJICHHBIX
BbIOPOCOB)
Paznen 1. BBenenue B Kypc
«TexHonoruss pexynepanuu
ra3oBbIX BBIOpOCOB» (Tema: | mabopa-
3 | 1.3. [IpoexTupoBaHne TEXHO- | TOpHas 6 4 - - - -
JOTHYECKUX nporeccoB | pabora
OYHUCTKH MIPOMBITIIEHHBIX
BHIOPOCOB)
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TpynoémxocTs, gac

B TOM 4HCIIe B popme

®opma BCETO
HaumeHnoBaHue pasnena i
Ne JIUACIUIIIAHBI (l\foﬂinﬂ) NPOBCACHUS [PAKTHECCKOM TIOATOTOBKH
SAHSTHS saou- | OHO" 5304~ OYHO-
O4YHadA 3a04- O4YHaA 3a04-
Has Hasa
Hast Has
Paznen 2. TexHonorus peky-
Hepaluy MbUIEBbIX BHIOPOCOB
pall p nabopa-
(rema: 2.1. OCHOBHBIE IIPUH-
4 TOpHast 6 - - - - -
UMbl BEHTWIALUU IOMeIlle-
. pabota
HUI C BPEIHOCTSIMH B BHJE
ra3oB U I1apoOB)
Paznen 3. TexHomorus peky-
nepaiyy MblIeBBIX BHIOPOCOB | J1abopa-
5 | (rema: 3.1. OuucTtka ra3oB B | TOpHas 6 - - - - -
CyXMX MEXaHHYeCKHUX Tbule- | paboTta
YJIOBUTEJISIX)
Paznen 3. TexHonorus peky-
Hepaiuu MblJIeBbIX BHIOPOCOB | J1abopa-
6 | (tema: 3.1. OuncTka ra30B B | TOpHAas 6 4 - 6 4 -
CyXMX MEXaHHYeCKUX Ibule- | paboTta
YJIOBUTEJISIX)
Paznen 3. TexHosorus peky-
NepaIyy MbUIEBBIX BHIOPOCOB | MpaKTHYe-
7 | (rema: 3.1. Ouuncrtka ra3oB B | cKag pa- 4 - - - - -
CYyXHX MEXaHUYECKHUX IIbLIe- 6ota
YJIOBUTEJISIX)
Paznen 3. TexHonorus peky-
Hepaluy MbUIEBBIX BHIOPOCOB | MpaKTUye-
8 | (tema: 3.1. OumcTka Ta30B B | CKas pa- 4 - 2 - - -
CYyXMX MEXaHHYECKHUX IbLIe- 6oTa
YJIOBUTEJISIX)
Pasznen 3. TexHonorus pexy-
NepaIiy MbUIEBBIX BHIOPOCOB | TpaKTHYe-
9 | (tema: 3.1. OuMcTKa ra3oB B | CKas pa- 4 - - - - -
CYyXHX MEXaHWYECKHUX TIbLIe- 6oTa
YJIOBHUTEIISIX)
Paznen 3. TexHomnorust peky-
Hepalyy MblJIEBBIX BHIOPOCOB | MpaKTHye-
10 | (rema: 3.2. Oumcrtka Ta30B | CKas pa- 4 - 2 - - -
(GWIbTpOBaHUEM Yepe3 Mopu- 6oTa
CThI€ IEPETOPOJIKH)
Pasznen 3. TexHonorus pexy-
IpaKkTHYe-
NIepaIiy MbUIEBBIX BHIOPOCOB
11 cKag pa- 4 - 2 - - -
(rema: 3.3. OumcTKa ra3oB B
6oTa
SIIEKTPODUITBTPAX)
Paznen 3. TexHonorusi pexy-
MpaKTUYe-
TIepaIiy MMbUIEBBIX BHIOPOCOB
12 cKasd pa- 4 - 2 - - -
(rema: 3.4. Ouucrka ra3oB B 60Ta
MOKPBIX TUICYJTOBUTEISX)
Paznen 3. TexHonorust peky- | mpakTuye-
13 | mepanuu nbeIEBBIX BHIOPOCOB | CKas pa- 4 - - - - -
(rema: 3.4. Ouuncrka ra3os B 6ota
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TpynoémxocTs, gac
B TOM 4YHUCJIC B M
HaumMmeHnoBaHue pasaeia R Beero . c“e D
Ne Bi07 (0070030506031 (hfo,uyna) MPOBCACHUA [PAKTHECCKOM TIOATOTOBKH
YHO- YHO-
3aHATUA 3a049- O1HO 3a04- O1HO
O4YHadA 3a04- O4YHaA 3a04-
Has Hasd
Hast Has
MOKPBIX TbUICYJIOBHUTEIISIX)
Paznen 3. TexHonorus peky-
MIpaKTUie-
Nepalny MbUIEBbIX BHIOPOCOB
14 cKasd pa- 4 - - -
(tema: 3.4. Ouucrka razoB B 5ot
MOKPBIX TbUICYJTOBUTEISX)
Paznen 4. Texuonorus peky-
nepalnnyd ra3oBbIX BBIOPOCOB | Jsabopa-
15 | (tema: 4.2. OcobGenHoctu ab- | TOpHas 8 - - 8 4 -
COpOIIMOHHON OYHMCTKHM Ta- | pabora
30B)
Paznen 4. TexHosorus peky-
Mepaluy Ta30BbIX BBEIOPOCOB | Jabopa-
16 | (tema: 4.2. OcobGenHoctu ab- | TopHas 8 4 4 8 - 4
COpOLIMOHHOM OYMCTKM Tra- | paboTa
30B)
Paznen 4. Texnonorus peky-
Mepalnuyd Ta30BbIX BHIOPOCOB | MpaKTHUYe-
17 | (tema: 4.2. OcoGenHoctu ab- | ckas pa- - - 4 - - -
COpOIIMOHHON OYHMCTKH Tra- oora
30B)
Paznen 4. TexHonorus peky-
Mepaluy Ta30BbIX BBEIOPOCOB | Jabopa-
18 | (tema: 4.3. OcoOeHHOCTH aJ- | TOpHas 8 4 6 8 - 6
COpOLIMOHHOM OYMCTKM Tra- | paboTa
30B)
Paznen 4. TexHonorus peky-
Mepaluyd Ta30BbIX BHIOPOCOB | MpaKTHUYe-
19 | (tema: 4.3. OcobeHHOCTH aj- | CKas pa- - - 4 - - -
COpOIIMOHHOM OYUCTKH Ta- 6ota
30B)
Pasmen 3 (4). TexHonorus .
Kelc-
20 | pexymepanuy TBUIEBBIX (Ta- 8 2 4 - - -
3aJjaHue
30BbIX) BEIOPOCOB
Hroro: 100 | 18 30 36 8 10
5.4. leTaau3ainusi cCaMOCTOATEIHHOMH PadoThI
. TpyaoeMKocTh, yac
No HanmeHnoBanue pazaeia BI/I,H CaMOCTOATCIIBHOU :
- JUCIUTUIAHBI (MOJIYJIS) padoThI ouHas 3a049Has O9HO
3a049Has
Pasnen 1. Bsenmenme B Kypc
8 A P IToaroroBka K ornpocy
«TexHonmorusi pexynepanuu ra- 1o TeMe 1A60DATODHG
1 | 3oBbix BbIOpOCOB» (Tema 1.2. paTob 4 12 16
paboTHI U 3aIUTE OTYET-
Knaccugukamus  mblieynaBiu-
HBIX MaTepUaIoB
BAONIMX aIlapaToB
5 Pasnen 1. Bsenenme B kxypc | Iloaroroska k ompocy 12 20 o4
«TexHonorusi pekyrnepanuu ra- | 1Mo TeMam JIJabopaTOpPHBIX
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HaumenoBanue pazaena

Buna camocTosTensHOIM

TpynoeMKocTh, yac

he JUCHIUTUTAHBI (MOJTYJIS) paboTHI OYHas 33209HaS O4HO-
3a049Has
30BBIX BBIOpOCOB» (Tema: 1.3.| paboT u 3amuTe OTyYeT-
[TpoekTnpoBaHue TEXHOJIOIUYE- HBIX MaTepUaoB,
CKHUX IIPOLIECCOB OYHUCTKU IpO- MIOATOTOBKA
MBIIIJIEHHBIX BEIOPOCOB) K TECTOBOMY KOHTPOJIIO
Paznen 2. CanurapHo-
TMTMEHUYECKHEe OCHOBbI BeHTHU- | IloaroroBka k ompocy
3 |Jvuuu (rema: 2.1. OcHOBHBIE | TIO TeME JIAOOPATOPHOM 4 12 10
IOPUHIUNBL  BEHTWISILIMK TIOMe- | pabOThl U 3aILUTE OTUeT-
HMIEHUH C BPEJHOCTSIMH B BUJE HBIX MaTEpUaJIOB
ra3oB U MapOB)
Paznen 2. CanurapHo-
THIMEHWMECKHE OCHOBBl BEHTH- | yr /o o o o
4 | msumm (tema: 2.2. TpeGoBaHus K 4 6 10
MY KOHTPOJIIO
pa3paboTKe acHUpalMOHHBIX CH-
CTeM)
Paznen 3. TexHosorus pekyie- IToaroroska k omnpocy
panuu NIbUIEBBIX BHIOPOCOB (Te- | MO TeMaM JabOpaTOPHBIX
Mma: 3.1. OuuncTka ra3oB B CyXHx | padoOT U 3alIUTE OTYET-
5 | MEXaHUYECKHX MBUICYIIOBUTEIISAX) | HBIX MaTEPUAIIOB, TIOATO- 21 26 14
TOBKA K NPaKTUYECKUM
3aHSTUSIM, IOTOTOBKA
K TECTOBOMY KOHTPOJIIO
Paznen 3. Texnonorus pekyne- | [loaroroBka k npakruye-
palnuy ObIIEBBIX BBIOPOCOB (T€- | CKOMY 3aHATHIO U 3alllU-
6 | M 3.2. Ouucrtka ra3oB (Quib- | T€ OTUETHBIX MaTepua- 7 12 8
TPOBaHUEM uepe3 MOPUCThIE Ie- | JIOB, IOATOTOBKA K Te-
PEropoaKH) CTOBOMY KOHTPOJTIO
Paznen 3. Texnonorus pekymne- | [loaroroBka k nmpaktude-
paluuy TbIJIEBBIX BBIOPOCOB (Te- | CKOMY 3aHATHIO U 3alllU-
7 | ma: 3.3. OuncTka ra30B B 2JIE€K- | TE€ OTYETHBIX MaTepua- 7 8 8
TpoUIIBTPax) JIOB, TIOJITOTOBKA K Te-
CTOBOMY KOHTPOJTIO
Pasnen 3. Texnonorus pekymne- | [lonroroska k nmpakrude-
panuu TBLIEBBIX BHIOPOCOB (Te- | CKOMY 3aHSTHIO U 3alllU-
8 | ma: 3.4. OuncTka ra3oB B MOK- | Te€ OTYETHBIX MaTepua- 13 8 14
PBIX TBUICYJIOBUTEIISIX) JIOB, MTOATOTOBKA K T€-
CTOBOMY KOHTPOJIIO
Paznen 3. Texuosorusi pekyre- Momroroska
panuu TbIIEBBIX BBIOPOCOB (Te-
9 i K TECTOBOMY 4 8 8
Mma: 3.5. Cnocobbl pekynepanuu
. KOHTPOJIIO
YJIOBJICHHOH ITBLITH)
Paznen 4. TexHonorusi pekyre-
paluu ra3oBbIX BIOPOCOB (TeMa:
4.1. Knaccuduxamuss MeTom0B IToaroroska
10 | OYMCTKHM TPOMBIIUICHHBIX BBI- K TECTOBOMY 3 22 8
OpocoB OT ra3000pa3HBIX HMpUMe- KOHTPOJIIO

cel
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. TpynoeMKocTh, yac
e HaumenoBanue pazaena Bup camocrosarensHOM -
- JUCHIUTUTAHBI (MOJTYJIS) paboTHI OYHas 33209HaS 04HO
3a049Has1
Paznen 4. Texuonorusi pekymne- | IloaroroBka k omnpocy
paiuy ra3oBbIX BbIOPOCOB (TeMa: | Mo TeMaM J1abopaTOPHBIX
11 4.2. OcobeHHocTH abCOpPOLMOH- | paboOT W 3alIUTE OTYCT- 13 29 10
HOM OYHCTKH I'a30B) HBIX MaTepUasoB, MOJAr0-
TOBKa K TECTOBOMY
KOHTPOJIIO
Paznen 4. Texuonorusi pekymne- | IloaroroBka k omnpocy
1o | DAIMH ra3oBbix BBIOPOCOB (TeMa: | IO TeMe MPAKTUYECKOM 8
4.2. OcobeHHoCcTH abCOPOLMOH- | paboOT W 3alIUTE OTYCT-
HOMW OYHCTKH I'a30B) HBIX MaTEpUaJIOB
Paznen 4. Texuonorusi pekymne- | IloaroroBka k omnpocy
paiuu ra3oBbIX BbIOPOCOB (TeMa: | Mo TeMaM J1abopaTOPHBIX
13 4.3. OcobeHHOCTH aACOpPOLMOH- | paboOT U 3alIUTe OTYET- 8 29 10
HOM OYHCTKH I'a30B) HBIX MaTepUasoB, MOJAr0-
TOBKAa K TECTOBOMY
KOHTPOJIIO
Paznen 4. Texuonorusi pekymne- | IloaroroBka k ompocy
14 | DAIMH ra3oBbIx BBIOPOCOB (TeMa: | O TeME MPAKTUYECKOM 8
4.3. OcobeHHocTH aACOPOIMOH- | PabOT U 3aIUTE OTYET-
HOMW OYHCTKH I'a30B) HBIX MaTEpUaJIOB
Paznen 4. Texuosorusi pexyre-
auHI/II/I ra30oBbIX BBIO 000113) (Tle\Ifla' Hoprotosia
15 | P p ) K TECTOBOMY 3 20 8
4.4, OuncTKa OTXOMSIIMX Ta30B
KOHTPOJIIO
ot okcuja cepsl (1V))
Paznen 4. Texuosorusi pekyre-
auHI/II/I ra3oBbIX BBIO 000113) (TZMa' Hoprotosia
16 | P p ) K TECTOBOMY 3 10 8
4.5. OuncTKa OTXOMSIIMX Ta30B
KOHTPOJIIO
OT OKCHJIOB YTJIepO/1a)
Paznen 4. Texuonorusi pekyre-
aLII[I/II/I ra30BbIX BBIO ocos (TZII\_I/IEI' Hoarorosxka
17 |P P i K TECTOBOMY 3 16 8
4.6. OuncTKa OTXOMSIIMX Ta30B
KOHTPOJIIO
OT OKCHJIOB a30Ta)
Paznen 4. TexHomorus pekyre-
paluu ra3oBbIX BHIOPOCOB (Tema: [ToaroroBka
18 | 4.7. OuncTka OTXOASAIIMX Ta30B K TECTOBOMY 3 16 8
OT CEpOBOJIOPOJa U CEpOYIIIepo- KOHTPOJIIO
z1a)
Paznen 4. Texuonorusi pekyre-
aLII[I/II/I ra30BbIX BBIO ocos (TZII\_I/IEI' Hoarorosxa
19 |P p ) K TECTOBOMY 3 10 8
4.8. OuncTka OTXOMSIIMX Ta30B
KOHTPOJIIO
OT T'aJIOTCHOB)
Paznen 3 (4). Texunonorus peky- | IloaroroBka mpeseHra-
20 | mepamuu TBIIEBBIX (Ta30BBIX) UM U JOKIaaa 5 16 20
BBIOPOCOB 10 KeHUC-3aJaHUIO
[ToaroroBka K MPOMEKYTOYHOMH W3y4eHne TeKIMOHHOTO
aTTecTaluu MaTepuaia, JTuTepaTyp-
21 B praa, THICPaLyP™ 1 394 | 124 | 394
HBIX UICTOYHHKOB B COOT-
BETCTBUH C TEMATUKOM
HToro: 159,4 289,4 255,4
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6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl M0 TUCIIUIITTHHE

OcHoBHAs B AOIMOJTHUTEIbHAA JIUTEpATypa

N ABTOp, HANMEHOBAHHE Ton u3- IIpumeuanue
/1 TaHAS
OcHoBHasi yueOHasi IMTEPATypa

1 | Beromkun, A.I'. AnmapatypHoe ohopMIICHHE TTPOIIECCOB 3a-
IIUTHI aTMOCQEphl OT ra30BbIX BbIOpocoB / A.I'. Beromkun. — .
2-¢ u3n. ucnp. — M.; Bonorga: Undpa-Umxenepus, 2016. — HonrotexcropbIit

JIOCTYI IIpU BXOZE

244 c.: un., Tabm., cxeM. — Pexxum noctyna: nmo moamucke. — | 2016 110 JOTHHY ¥ Tia-
URL: http://biblioclub.ru/index.php?page=book&id=444178 pomo*
— ISBN 978-5-9729-0126-5. — TeKcT: 3IeKTPOHHBIN.

2 | Beromkun, A.I'. Unxenepnas 3ammra atMocepsl oT Bpel-
HBIX BbIOpocOB: [16+] / A.I'. BeTomkuH. — 2-¢ W31., UCTIp. U
nom. — Mocksa; Bonorna: Muadpa-Umxkenepus, 2019. — 317 c.: ToTHOTEKCTORLII
wi., Tabin., cxeM. — (MHxkeHepHas skosorus ais OakanaBpua- 2019 | AocTyn mpu BX0zE
ta). — Pexum gpoctrynma: mno moamucke. — URL: 110 JIOTHHY H T1a-
http://biblioclub.ru/index.php?page=book&id=564889 — bub6- pomo*
muorp.: c. 311 - 313. — ISBN 978-5-9729-0248-4. — Tekcr:
3JICKTPOHHBIN.

3 | Beromkun, A.I'. NmxkeHepHas 3aminTa OKPYXKAIOMICH Cpeibl
OT BpeIHBIX BEIOpOCOB: B 2-x vactsax / A.I'. BeromkuH. — 2-¢
u3a. uchp. u gom. — M.; Bonorna: Uadpa-Unmxenepus, 2016. TonmoTexcToBbId

JAOCTYII IIPHU BXOAC

— 416 c.: un., Tabxa., cxeM. — Pexxum nocryna: mo nmoanucke. — | 2016 1O HOTUHY 1 Ma-
URL: http://biblioclub.ru/index.php?page=book&id=444180 pormio*
— bubmuorp. B kH. — ISBN 978-5-9729-0127-2. — TekcT: 2J1ek-
TPOHHBIM.

4 | IIpouecchl, anmapaTsl U TEXHUKA 3alIUTHl OKpPYKaIOILIEH cpe-
nel. Y. II: OuncTka ra3onbsuieBbIX BHIOPOCOB: yueb. mocodue: B
2 vactax / B.M. Jlerkwuii, FO.A. I'opbarenko W.I'. Ilepoga, 2018 SO
W.H. Jlunynos; nox pexn. npod. N.H. Jlunynosa. — Exarepusn-
Oypr: Ypain. roc. necotexH. yH-T, 2018. — 299 c. - — Pexum
noctyna: http://Imsstudy.usfeu.ru/course/view.php?id=8

JlonoJHUTeIbHAS yueOHas JIuTepaTypa

5 | Beromkun, A.I'. UwxenepHas 3ammra ruapochepsl oT Bpe-
HbIX BeIOpocoB: [16+] / A.l'. Betomkun. — 2-e u3a., uchp. u
nomn. — Mocksa; Bonoraa: Undpa-Unxkenepus, 2019. — 417 c.: O ——
ui., Tabmn., cxeMm. — (MHxeHepHas skojorust s OakaiaBpua- 2019 | AOCTYM mpH BXO-
ta). — Pexum gpocrynma: mno moxmucke. — URL: A€ 1O JIOTHHY
http://biblioclub.ru/index.php?page=book&id=564893 — bub- napoto*
muorp.: c. 409 - 411. — ISBN 978-5-9729-0249-1. — Tekcr:
JJIEKTPOHHBIN.

6 | 3uranmma, M. I'. ITlpoekTMpoBaHWe ammapaTtoB IIbLIETA30-
ouucTKH: yueOHoe nocobue / M. I'. 3uranmmn, A. A. Konec-
HUK, A. M. 3uranmmH. - 2-e u3f., nepepad. u jgom. - CaHKT- TommotexeToBeIi
Ierep6ypr: Jlaus, 2014. - 544 c. - ISBN 978-5-8114-1681-3.- | 2014 | 0¢T1 1PH BYO-

Texct: anexktponHsit // JlaHb: 31€KTPOHHO-OMOINOTEUHAs CH-
crema. - URL: https://e.lanbook.com/book/53696 - Pexum mo-
CTyma: Juisi aBTOPH3. MOJIb30BaTEINEH

JI€ 10 JIOTUHY U
naposr ™
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http://biblioclub.ru/index.php?page=book&id=444178
http://biblioclub.ru/index.php?page=book&id=564889
http://biblioclub.ru/index.php?page=book&id=444180
http://lmsstudy.usfeu.ru/course/view.php?id=8
http://biblioclub.ru/index.php?page=book&id=564893
https://e.lanbook.com/book/53696

ABTOp, HanMCHOBaHHC

T'on u3-
aHUs

ITpumeuanue

Cocnosckuii, B.W. Ilponeccs! u annapatsl 3alUuThl OKpYKato-
meit cpenbl. Ad6copoums razos / B.M. Cocnosckuii, H.b. Coc-
HoBckas, C.B. CrenanoBa; ®enepaibHOE areHTCTBO MO 00Opa-
3oBanuto, ['OY BIIO Kazanckuii rocy1apcTBEHHbI TEXHOJO-
rudeckuil ynusepcurer. — Kazanp: KI'TY, 2009. — 114 ¢: w1 —
Pexum JOCTYyTIA: 1o IIOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=259096 — bub-
auorp. B kH. — ISBN 978-5-7245-0514-2. — TekcT: 3neKTpOH-

HBIH.

2009

IloaHOTEKCTOBBIM
JIOCTYTI NIPU BXO-
Jie 110 JIOTUHY U
mapoo*

I'op6atenko, FO.A. OT60p npob ra3a u onpeAesIieHHe Coaep-
XKaHUS Ta3000pa3HBIX 3arps3HAIONMX KOMIIOHEHTOB [JIek-
TPOHHBIN pecypc]: METOUYECKUE YKa3aHUs K J1a00paTOpHOMY
MPAKTUKYMY TI0 JUCHHUIUIMHE «TeXHONOTHs peKymnepaluu ra-
30BBIX BBIOPOCOB» JUISI CTYJICHTOB OYHOW W 3a04HOU (hopm
obyuenus Hanpasienus 20.03.01 (280700.62) «TexnochepHas
6e3omacHoctb» U 18.03.02 (241000.62) «3Hepro- u pecypco-
cOeperaromue mpouecchl B XUMHUECKOW TEXHOJOTHH, HedTe-
xumun U 6uorexnonorun» / KO.A. I'opbarenko. — Exarepun-
oypr: VIJITY, — 2015. - 33 c¢. — Pexum pmocryna:
https://elar.usfeu.ru/handle/123456789/4362

2015

DNEKTPOHHBII
apxus YI'JITY

I'opbarenko, FO.A. Onpenenenue BIaKHOCTH Ta30BOTO TOTO-
Ka [DJeKTpOHHBIA pecypc|: METoAMYecKne ykKa3zaHus K J1a0o-
pPaTOPHOMY MPAKTUKYMY 711 OOYYAIOIIMXCSI OYHOM U 3a0YHOU
¢dopMm oOyuenusi. Hampasnenus 20.03.01 «Texnocdepnas 6e3-
ormacHocTh» U 18.03.02 «3OHepro- m pecypcocbOeperaromme
MPOLIECChl B XUMUYECKOW TEXHOJOTHH, HEDTEXUMUU U OHO-
TEXHOJIOTUNY, NUCUUIUIMHA «TeXHOJOrus peKkynepauuu raso-
BbIX BbIOpocoB» / FO.A. TI'opbatenko. — Exarepun0Oypr: YI'JI-
TV, - 2021. - 33 ¢ - Pexum gocryna:
https://elar.usfeu.ru/handle/123456789/4362

2021

ONeKTPOHHBIN
apxus YI'JITY

10

l'opbatenko, HO.A. A»spo3oid ¥ WX OCHOBHbIE (U3UKO-
XUMHUYECKHE CBOMCTBa [DIEKTPOHHBIN pecypc]: MeToA. yKa3a-
HUS K JJA0OPATOPHOMY MPAKTUKYMY IO JUCIHILTHHAM «TeXHO-
JIOTUSl PEKyIepaluu ra30BbIX BBIOPOCOB» AJI CTYAEHTOB OY-
HOM u 3a0uHOi hopm oOyuenus HampasieHus 280700 «Tex-
HocdepHas 6e3onacHocTh» U 241000 «DHepro- u pecypcocbe-
peraroiie mpoiecchl B XUM. TEXHOJIOTHH, HEPTEXUMUU U OHO-
texHonorun» / FO.A. Topbarenko. — ExatepunOypr: M3a-Bo
YTy, - 2014. — 35 c¢. — Pexmm pocryna:
https://elar.usfeu.ru/handle/123456789/3232

2014

ONeKTPOHHBIN
apxus YI'JITY

11

I'opbarenko, FO.A. A6copOuus npumMecu TOKCUYHOTO Ta3a U3
3arpsi3HeHHOro Bo3nyxa «CTaThka M KMHETHKa mpoliecca ad-
copOIum» [DIEeKTPOHHBIN pecypc]: MeToAd. yka3aHus K Jabo-
paTOpHOMY MPAKTUKYMY MO JUCHUIIIMHE «TeXHOJIOTHS PEeKy-
Mepalny ra3oBbIX BHIOPOCOB» JJISi CTYACHTOB OYHOM U 3a04-
HOH opm oOydeHus. CrennanbHocTH 280201 «Oxpana OC u
pauMoH. ucnoyib3oBanue npupona. Pecypcos» u 280202 «H-
KeHep. 3aluTa okpyskatomieit cpensn» / FO.A. I'opbarenko: B 2
qactsix. — ExkarepunOypr: U3n-so YIJITY, — 2008. — Y. I. — 23
C. — Pexum JIOCTyMa!

2008

BNOC
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http://biblioclub.ru/index.php?page=book&id=259096
https://elar.usfeu.ru/handle/123456789/4362
https://elar.usfeu.ru/handle/123456789/4362
https://elar.usfeu.ru/handle/123456789/3232

Ne T'on u3-
ABTOp, HANMECHOBAHHE

ITpumeuanue
/o TaHus

http://Imsstudy.usfeu.ru/course/view.php?id=8

12 | I'opbarenko, FO.A. AGcopOuus mMpuMecH TOKCUYHOTO ra3a u3
3arpsi3HeHHOro Bo3ayxa «TexHosnorusi abCOpOIIMOHHOM Tra3o-
OUYUCTKW» [ DJIEKTPOHHBIN pecypc|: METOI. yKa3aHusl K jJabopa-
TOPHOMY MPAKTUKyMy 1O TUCHHITIMHE «TEeXHOJOTHs peKyre-
paluy ra3oBbIX BbIOPOCOBY» JJIsl CTYIEHTOB OYHOW W 3a0YHOU
¢dopm oOyuenust Hampasienusi 280700 «Texnocdepnas 0e3- | 2013 BUOC
omacHOCcTh» U 241000 «3DHepro- u pecypcocOeperarime mnpo-
[IECCHl B XUM. TEXHOJIOTUH, HEPTEXUMHU W OUOTEXHOJIOTHMY /
10.A. T'opGatenko: B 2 yactsax. — Exkarepun0Oypr: Uzn-Bo YI'JI-
TV, — 2013. - Y. . — 27 c. — Pexum pgocryma:
http://Imsstudy.usfeu.ru/course/view.php?id=8

13 | I'opbatenko, FO.A. AncopOuusi mpuMecH TOKCHYHOTO ra3a U3
3arpsi3HEHHOTO BO3lyXa [DJIEKTPOHHBIA pecypc]: METOJ. yKa-
3aHMS K Ja0. MPaKTHKyMy IO JUCHUIUINHE «TexHoiorus pe-
KyTepaliy ra30BbIX BHIOPOCOBY ISl CTYJICHTOB OYHOM M 3204-
HOM Qopm oOyuenus HampaBieHus 280700 «TexnochepHas 2014 DJEKTPOHHBIH
6e3omacHoctb» U 241000 «DHepro- u pecypcocbOeperaromiue apxus YIJITY
MPOLIECCHI B XMM. TE€XHOJOTHH, HEPTECXUMUU U OMOTEXHOJIO-
rum» / FO.A. T'opbatenko. — ExarepunOypr: U3n-so YIJITY, —
2014. — 45 c. — Pexum JOCTyTIA:
https://elar.usfeu.ru/handle/123456789/3233

* mpekae yeM MPOMTH 10 CChUIKE, HEOOX0IMMO BOWTH B CUCTEMY

OYHKIIMOHUPOBAHUE JJICKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEIILHOM Cpebl 00eCTIeun-
BAeTCS COOTBETCTBYIOIIMMU CPEJICTBAMH WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI
Kaxnapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMONIMOTEUHOUN cucteme
YIJITY (http://lib.usfeu.ru/), ynuBepcanpHas ©6a3a mpanHeix East View (OOO «MBUCy)
https://dlib.eastview.com/browse/udb/12 , 5bC Wznarenscta Jlanp http://e.lanbook.com/, 35C
YHuBepcuterckas oubmuoreka onnaita http://biblioclub.ru/, conepxamux u3ganus Mo OCHOBHBIM
U3y4aeMbIM JHUCIUIUIMHAM ¥ C(HOPMHUPOBAHHBIX 10 COTVIACOBAHHUIO C MPaBOOOIAAaTEISIMUA yUeO-
HOU ¥ y4eOHO-METOINYECKOH JTUTepaTyphI.

CnpaBoyHblie 1 HHPOPMALMOHHBIE CHCTEMBbI
1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmrocy (http://www.consultant.ru/).
2. CnpaBouHo-nipaBoBas cuctema «Cuctema TAPAHT». CBoOGoaHBINH JOCTYyI (pexuM
noctyna: http://www.garant.ru/company/about/press/news/1332787/).
3. IIporpammuas cuctema st 0OHapy>KEHUsSI TEKCTOBBIX 3aMMCTBOBAHUI B Y4EOHBIX W
Hay4HBIX paboTtax «Anturuiaruat. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbHbie 0a3bl JaHHBIX

1. ONeKTpOHHBIA (OH MPABOBBIX M HOPMATHUBHO-TEXHUYECKUX TOKYMEHTOB // AK-
nuoHepHoe obmectBo «Mupopmanmonnas kommanus «Komekc» (https://docs.cntd.ru/). Pexum
JOCTyTa: CBOOOTHBIM.

2. OdunmanbHblii UHTEpHET-TIOpTaN TpaBoBoi uH(popmanuu (http://pravo.gov.ru/). Pe-
UM JIOCTYIA: CBOOOAHBII

3. baza MmoMHOTEKCTOBBIX U OMOIMOrpaduIecKnx ONMCAHWH KHHUT M TIEPUOJMYECKUX U3-
nanuit (http://www.ivis.ru/products/udbs.htm). Pexxum goctymna: cBoOO HBIN
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http://lmsstudy.usfeu.ru/course/view.php?id=8
http://lmsstudy.usfeu.ru/course/view.php?id=8
https://elar.usfeu.ru/handle/123456789/3233
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4. udopmanroHHbIE CUCTEMBI, OaHKH JTaHHBIX B OOJIACTH OXPaHbl OKPYKAIOWIEH Cpeabl
Y TIPUPOIOIOIL30BaHus — Peskxum moctyma: http:/MuHIpHpoasIpo.pd

5. Hudopmammonnas  cucrema «TEXHOPMATHUB». — Pexum  jgocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubimoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. TIporpammsr mist sxojoroB ECOReport. — Pesxum mocryma: http://ecoreport.ru/ ;

8. Undopmanumonnsie cucremsl «buopasnoobpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/

HopMaTuBHO-nIpaBOBbI€ AKTHI

1. ®enepanbhbiii 3akoH «O0 oxpane okpyxkaromieit cpenb» ot 10.01.2002 No7-D3 (pen.
or 30.12.2020). C wm3m. m pgom., Bcryn. B cmiay ¢ 01.01.2021. — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cqi?reg=doc&ts=51460506304105653232087527 &cacheid
=618FE8AQ01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozek|s

2. ®enepanpHblil 3akoH «O0 oxpaHe armochepHoro Bosayxa» oT 04.05.1999 Ne96-d3
(pen. oT 08.12.2020). — Pexxum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400C0CB75CA1BFAA&mMode=splus&base=RZR&Nn=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. @epepanbHbiii 3ak0H «O0 0TX01aX MPOU3BOJCTBA U MOTpedIeHUs» OT 24 nroHs 1998
r. Ne 89-@3 (pen. ot 07.04.2020). C usMm. u gom., BcTym. B cuity ¢ 14.06.2020. — Pexxum gocty-
mna:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEAG85E43BD91&mode=splus&base=RZR&nN=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. ®enepanbHblii 3aK0H «O CaHUTAPHO-IIUICMHOIOTMISCKOM OJIaromoaydyud Hacee-
Hus» ot 30 wmapra 1999 Ne 52-®3  (pes. or 13.07.2020). — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8

5. ®enepanbHblil 3aK0H «O0 0000 OXpaHsIEMbIX MPUPOAHBIX TEPPUTOPUAX» OT 14 mapTa
1995 r. Ne33-03 (pea. ot 30.12.2020). - Pexum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=82380137503398149091268725&cacheid
=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&N=372890&rnd=61B
B4DBBDBB4934B5196112E78BCA831#mc4300cqja

6. IIpuka3z Munmnpupoast Poccun «O0 yTBEp)KICHHH MPAaBHI AKCIUTyaTallMd YCTaHOBOK
OYUCTKHU rasza» oT 15.09.2017 Ne498. - Pexum JOCTyTa:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=198145014505994973645841339&cachei
d=60909D0909873F967E163B056B98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3

1. @oHJ OLIEHOYHBIX CpPpEaACTB 1Jisl IPOBEACHUS l'lpOMC)KyTO‘lHOifI aTrrecranmumn
Oﬁyqamumxca Mo AMCIHUIIJIMHE

7.1. IlepeyeHb KOMIETEHIHIi ¢ yKa3aHHEM 3TanoB uxX (popMUPOBaHUs B MpoLecce
O0CBOCHHUSsI 00pa30BaTEJIbHON POrpaMMbl

dopMUpyeMble KOMIETEHINH Bun n ¢opma KoHTpOIIS

IK-2 CrnocoOHOCTh aHaIM3UpoBaTh TexHOJMOTHYe- | [IpOMeKYTOUHBINE KOHTPOJIb: KOH-
CKHE€ TIPOIECCHl M PEeXHUMBI PAOOTHI JEUCTBYIOIMIMX | TPOJbHBIC BOMPOCHI K 3a4€Ty C OICH-
IIPOU3BOJCTB, PACCUHUTBHIBATH JKOJOTHYECKHE PHUCKU KO, 9K3aMEHY
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JUI OpraHu3aluil ¢ TMO3ULUU PEKOHCTPYKLUH (CO-
BEPILIECHCTBOBAHMUS) JECHCTBYIOIIUX IPOU3BOJCTB, a
TaKXe CO3/aBaeMbIX HOBBIX, IKOJIOTMYECKH Oe3omac-
HBIX, TEXHOJIOTHI U 000PYAOBaHUS

Texkymmii KOHTPOJb: OIPOC, 3aIUTa
OTYETHBIX MaTEepUaAJIOB MO JiabopaTop-
HOHU / TpakTHYEeCKON paboTe, TeCTUpo-
BaHWeE, Kelc-3aganne (MOAroTOBKa Ipe-
3CHTAIUH U JIOKJIAJa)

IIK-3 CrocoOHOCTh  OCYHICCTBJIATH  JKOJIOTO-
TEXHUYECKUW aHaju3 IPOEKTOB BHEAPEHUS HOBOU

IIpoMe:XyTOYHBIH KOHTPOJIb: KOH-
TPOJBbHBIE BONPOCHI K 3a4E€Ty C OLEH-

KO, 3K3aMEHY

Texkymuii KOHTPOJb: ONpPOC, 3allIUTa
OTYETHBIX MaTepuajioB Mo JabopaTop-
HOW / TIpakTHUYecKod paboTe, TeCTUpO-
BaHHe, Kelc-3a1anue (MOArOTOBKA Ipe-
3CHTAIUH U JIOKJIA/a)

MIPUPOIOOXPAHHON TEXHUKHU M TEXHOJIOTHH C y4ETOM
HAWTYYIIUX JOCTYIHBIX TEXHOJOTHH B OOJIACTH OXpa-
HBI OKPY’KaIOIIEeH Cpesibl U PAllMOHAIIBHOIO MCIOJIb30-
BaHUs PECYPCOB

7.2. Onucanue nokasareJsieil 4 KpUTepHeB OLEHUBAHNSI KOMIIETEHIMA HA Pa3IHYHBIX
Tanax ux (popMUpPOBaHUS, ONUCAHME IIKAJ OLlEHUBAHUS

Kpurepun ouneHnBaHUsI YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI 3a4eTa C OleH-
KOii (IPOMeKyTOUYHBI KOHTPOJIb popMupoBanue komnerenuuii [K-2, ITK-3)

«5» (omauyHo) — BCe KOHTPOIIbHBIE MEpOnpusTUs (TeCThl; JabopaTopHble / MpaKTUye-
CKHe paboThl, BKJIOYAsl ONPOC, BHIMOJHEHUE PaOOTHI U 3alllUTa OTYETOB; 3alUTa KeiC-3alaHMs)
BBITIOJTHEHBI B CPOK; OpOpMIIeHHE, CTPYKTYpa U CTHIIb PadOTHI - 00pa3lioBbie; 1a00paTOpHbIE U
NpaKkTU4YeCKHe paboTHI BHIMIOJIHEHBI CAMOCTOSTEIBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHUS,
3aKJIIOueHUsl ¥ BbIBOJIbI. OOydaromuiics MpaBUILHO OTBETHJI HAa BCE BOIIPOCHI 3a4eTa C OICH-
KOH,

«4» (xopouwio) — Bce KOHTPOJIbHBIC MEPOIPUSITHS (TECThI; TaOOpPATOPHbIE / MPAKTUUYECKHE
paboThl, BKJIIOYAs OMPOC, BHIMOJIHEHUE pabOTHI M 3allUTa OTYETOB; 3allUTa Keic-3aaHusl) BbI-
MOJIHEHBI B CPOK; B O(DOPMIICHUH, CTPYKTYpE U cTUJie pabOThl HET rpyObIX OMIMOOK; JabopaTop-
HbIE W TPAKTHYECKHE PaOOTHl BBIMOIHEHBI CAMOCTOSTEIBHO; IMPHCYTCTBYIOT COOCTBEHHBIC
000011eHus, 3aKITI0YEHHS] U BBIBOJbI. OOyJaromuiicss OTBETUII HAa BCE BOIIPOCHI 3a4eTa C OICH-
KOI ¢ IOMOIIBIO «HABOISIINX) BOTIPOCOB;

«3» (yOoenremeopumenvHo) — KOHTPOJIbHbIE MEpPONPUATHS (TecThl, JabopaTopHbIE /
MPaKTHYECKHE padOoThI, BKIIIOYAsl ONMPOC, BHIIOJIHEHNE pabOThl U 3alllMTa OTYETOB; 3alluTa Keiic-
3aJjaHMsl) BBITIOJIHEHBI C HapyIIeHueM rpaduka; B opopMIIeHHH, CTPYKTYPE U CTHIIE pabOThI €CTh
HEIOCTaTKH; Tab0opaTOpHBIE M MPAKTUYECKHE paOOTHI BHIIOIHEHBI 11O/ PYKOBOACTBOM TIperno/a-
BaTenst. O0yyaroImuiicsi OTBETHUII TOJIBKO Ha MTOJIOBUHY BOIPOCOB 3a4€Ta C OILIEHKOMH;

«2» (neyoosnemsopumenvbro) — obopmiileHHe paboThl (TECThI; JabopaTOpHbIE / MPAKTH-
yeckue palOoThl, BKIOYas ONpPOC, BBHINOJHEHHE pabOThl M 3alllUTa OTYETOB; 3alUTa Keic-
3aJ]aHusI) HE COOTBETCTBYET TPEOOBAaHUAM; OTCYTCTBYIOT MJIH CJIeJIaHbl HETIPABHIIILHBIC BBIBOJIBI U
00001eHus. OOyyarouuiicss He OTBETHII Ha BOIPOCHI MPU CAaye 3a4eTa C OLIEHKOM.

Kpurepun oneHuBaHNs YCTHOTO OTBeTa HA KOHTPOJIbHbIE BONMPOCHI IK3aMeHa (Npo-
MeKyTOYHBII KOHTPOIb (opmupoBanne komnerennuii [K-2, IK-3)

«5» (omauuno) — NaH NOJHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIPOC, OKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 00BEKTe, MoKa3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOXKE-
HUSl TEMBI; B OTBETE MPOCIIEKUBAETCS YeTKas CTPYKTYypa, JJOTHYecKas OCIe0BaTeIbHOCTb, OT-
pakaroasi CylIHOCTh pPaCKpbIBA€MbIX MOHATHUH, TEOPHi, siBJIeHUN. 3HaHUE 00 00bEKTE AEMOH-
CTpUpyeTcsi Ha (OHE TOHMMAHUS €T0 B CUCTEME JTAHHOW HAYKH U MEXIUCITUTIIIMHAPHBIX CBS3CH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOUHAIOIIUE BOIIPOCHI;

«4» (Xopowio) — naH NOJHBIN, pa3BEPHYTHII OTBET HA MOCTABJIEHHBIN BOIIPOC, MOKA3aHO
YMCHHUE BBIACIUTH CYHICCTBCHHBIC W HCCYHICCTBCHHBIC ITPU3HAKH, MNPUYHUHHO-CICACTBCHHBIC
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cBsA3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTMUEH, U3JI0KEH B TEpMUHAX Hayku. OpHaKo gomye-
Hbl HE3HAUYUTENIbHbIE OIIMOKN WM HEO0UYEThl, UCIIPABICHHbIC 0aKaIaBpOM C ITOMOIIBIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro) — AaH HENOJHBIN OTBET, JOIMKa U MOCIEI0BAaTEIbHOCTh U3~
JIOKEHUsI UMEIOT CYIIECTBEHHBIE HapymieHus. JlonmymieHsl rpyOble OMMOKK MpU ONpeAeTIeHUN
CYIIHOCTH pPacKpbIBa€MbIX MOHATUH, TEOPUil, SABICHUN, BCIEICTBUE HEIIOHUMAHUs OakanaBpoM
UX CYLIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB M CBA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJBI.
VYMeHne pacKkpbITh KOHKPETHBIE MPOSIBICHUS OOOOLIEHHBIX 3HaHMH He IoKa3aHo. PedeBoe
odopmieHue TpedyeT monpaBoK, KOPPEKIHUH;

«2» (neyooenemeopumenvro) — OakajlaBp AEMOHCTPUPYET HE3HAHUE TEOPETUUYECKHUX OC-
HOB IIpEIMETa, HE YMEET JeaTh apryMEHTHPOBAHHBIE BBIBO/bI U IIPUBOJAUTH IPUMEPDI, IOKA3bI-
BaeT cjaboe BiIaJIeHHe MOHOJIOIMYECKON Peublo, HE BJIZCET TEPMUHOIOIHEN, IPOSBIISIET OTCYT-
CTBHE JIOTHYHOCTHU U TIOCJIE0BATEIBHOCTH U3JIOKEHHUS, JeNIAaeT OMNOKHU, KOTOPhIE HE MOXKET HC-
IIPABUTH, JaK€ IIPU KOPPEKLMH IIPENOJABATEIIEM, OTKA3bIBACTCA OTBEYATh HA 3aHATHU.

Kpurepun onieHuBaHHs ONPOCAa YCTHOTO OTBETA MO TeMe J1adopaTOpHOM padoThl (Te-
Kylummii KOHTpoJb (opmupoBanue komnerenuuii [K-2 n IK-3):

«5» (omauuno): KOJJIOKBUYM CJIIaH C IEPBOI0 pasa; JaH IOJIHBINA, pa3BEpPHYTHII OTBET Ha
BCE 3ajJlaBacMble IIperojaBaTesieM BOMNPOCH], MOKa3aHO 3HaHME W MOHMMaHue TeMbl. OOyuaro-
LIMICS MPaBUIBLHO OTBETHJI HAa BCE BOIIPOCHI IIPU CJavye KOJUIOKBHUYMA, 3HAET U IIOHUMAET XOJ
BBITNIOJIHEHUS NIPEACTOSAIIEH 1a00paTOpHOI pabOTHI.

«4» (xopowio): KOJIOKBUYM CIiaH CO BTOPOM MOMBITKY; JaH MOJHbIM OTBET Ha BCE 3ajaBa-
eMble IpernojaBaTesieM BOIPOCHI, MTOKA3aHO 3HAHUE M MOHUMaHHe TeMbl. OOyuarouuiics npu
claue KOJJIOKBMYMA ITPaBUWJIBHO OTBETUJI HA BCE BONPOCH! KOJUIOKBHYMa C ITOMOLIBIO IIPENoja-
BaTellsl, 3HAET M IOHUMAET X0/ BBIITOJTHEHHUS IPEACTOSIIEH 1a00paTOpHOIl paboTEHI.

«3» (yoosremeopumenvHo): KOIJIOKBUYM CIaH C TPEThEeH MOIBITKH; JJaHbl OTBETHl Ha IO-
JIOBUHY 3a/l1aBa€MbIX IPENO0/IaBaTe]IeM BOIPOCOB, IOKa3aHO 3HAHWE OCHOBHBIX TMOHATUN TEMBI,
BBIHECECHHON Ha KOJUIOKBUYM. B OTBeTE CTYIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PAaCKpPbHITh
KOHKpETHbIE MPOSIBICHUS 0000IEHHBIX 3HAHUN He Noka3aHo OOyuaroluiics npu cradye KoJuio-
KBUyMa IMpaBWJIBHO OTBETHJI Ha OOJBIIYI0O YacTh 3aJlaBa€éMbIX BOIIPOCOB, OJHAKO, PEUEBOE
opopmiieHne TpeOyeT MONpaBOK, KOPPEKLUH; CTYJEHT 3HAET XOJ BBINOJIHEHUS IMPEACTOsIIEn
n1abopaTopHOil paboTHI.

«2» (HeyoosremeopumenvHo): KOIIOKBUYM HE CHaH, CTYACHT JEMOHCTPHPYET HE3HAHUE
TEOPETUYECKUX OCHOB TEMbI, HE CIOCOOEH JenaTh apryMEHTHUPOBaHHbIE BBIBOJBI U MPUBOJUTH
IPUMEpHI, OKa3bIBaET c1aboe BJIaJIeHHE MOHOJIOTMYECKON peublo, HE BIIAJEET TEPMUHOJIOTHEN,
HPOSIBIISIET OTCYTCTBUE JIOTUYHOCTHU U MOCIIEA0BATEIbHOCTH U3JIOKEHUS, ENIaeT OIMOKH, KOTO-
pble HE MOKET UCHPABUTh, Jake MPHU KOPPEKIMH MPEroaaBaTeaeM, 0TKa3bIBaeTCsl OTBEYaTh Ha
Bonpockl. OOyyaromuiicss He CMOT OTBETUTh Ja)K€ Ha IMOJOBHHY 3a/JIaHHBIX €My BOIIPOCOB, HE
3HAET X0Jia MPOBEACHUS MIPEICTOsIIIEH 1abopaTOPHOU paboTHI.

Kputepun oneHUBaHHsSI BBINMOJHEHNS Ja00PATOPHBIX PadOT M 3alMTHI 0TYeTa (Te-
Kyl KOHTposb ¢opmupoBanne komnerennuii [K-2, TK-3)

«5» (omauuno): paboTa BBINOJIHEHA B CPOK; O(DOPMIICHHE U COJIepKaTelIbHAs YacTh OTYETa
00pa3ioBele; paboTa BHIMOJIHEHA CaMOCTOSATENBHO; NMPUCYTCTBYIOT COOCTBEHHBIE 000OIICHMS,
3aKITIOYCHUsT U BBIBOABI. OOyJaromuiicss PaBUIIBHO OTBETHJI Ha BCE BONPOCHI TPU 3alIUTE OT-
YETHBIM MaTEepPHAIIOB.

«4» (xopowo): paboTa BBITIOJHEHA B CPOK; B OPOPMIICHUU OTUYETA U €T0 COJEPKATEIbHON
YacTU HET rpyObIX OMMOOK; paboTa BBHIMOJIHEHA CAMOCTOSTENHLHO; MPUCYTCTBYIOT COOCTBEHHBIC
00001IeHN S, 3aKITFOUEHHS U BBIBOABI. OOyJYarOmUiCs P 3aIIUTe OTYCTHBIM MaTEepHAaJoOB Ipa-
BUJILHO OTBETHJI Ha BCE BOMIPOCKHI C TOMOIIIBIO MPETOAaBaTelIsI.

«3» (voosnemeopumenvHo). paboTa BBITIOJIHEHA C HapylieHueM rpaduka; B opopMIICHUH,
COJIepKaTeIbHON YaCTH OTYETa €CTh HEJOCTATKHU; paboTa BBIMOIHEHA CAMOCTOSITENILHO, MPUCYT-
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CTBYIOT COOCTBEHHBIC 00001eHHsI. OOydaromuiics Mpy 3alUTe OTYETHBIM MaTEPHAIOB OTBETHII
HE Ha BCE BOIPOCHI.

«2» (Heyooeremsopumenvro): opopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIM CJICJIaHBI HEITPABUJIbHBIC BHIBOABI U 00001IeHUs1. OOyUaronuiicss He CMOT 3allu-
TUTh OTYCTHBIC MATEPUAITBI U TTOSICHUTH MPEICTABIICHHBIC JaHHBIC.

Kpurepun oneHUBaHUs BBINOJHEHUS 32/laHUI B TeCTOBOM (popme (TeKyLUMH KOH-
TpoJb popmupoBanne komnerenuuii IMK-2, IK-3)

[To uToram BBHIMOJHEHUS TECTOBBIX 33JaHUN OIEHKA MPOU3BOIUTCA IO YeThIpeXOaylib-
Ho 1mikane. [Ipy npaBuUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OIEHKA «XOPOULO»,

51-70% 3agaHuit — OLEHKA «Y0081emE8OPUMENILHON,

MeHee 51% - OlleHKa «Hey00871eme8opumenbHo».

Kpurepun onennBaHusi Keic-3aHATHS (TEKYyIIMd KOHTPOJb (popMUpOBaHHME KOMIIe-
tenuuii [IK-2, IK-3):

«5» (omauyno): paboTa BBHIIOJIHEHA B CPOK; COJEp)KaTelbHas 4acTh JOKIaZa U Mpeasio-
YKEHHBIE BO3/yXOOXPaHHbIE MEPONPUATHS 00pa3LIOBbIE U CONPOBOXKAAIOTCS UILTIOCTPUPOBAHHON
npe3eHTaIell, COOTBETCTBYIOIIEH TOKIIaay, MPe3eHTaIUs MoAroToRIeHa B PowerPoint; npucyr-
CTBYIOT PEKOMEH/AINH, 3aKI0YEHHSI U apryMEHTUPOBAaHHbIE BbIBO/IbI. OOyUarouiics mpaBuiib-
HO OTBETHJI HA BCE BOIIPOCHI MPH 3alUTe NMpoeKTa. [[puHrMan akTHBHOE ydacTue B IUCKYCCHUHU.

«4» (xopowo): paboTa BBINOJIHEHA B CPOK; B COJCPIKATEIBHON YacTH JOKIa[a U MPeio-
JKEHHBIE BO3IyXOOXPAaHHBIX MEPOIPHUATHIX HET IpyObIX omuOoK. JIOKIaa cCOmpoBOXKIaETCS Ipe-
3CHTAI[Mel, COOTBETCTBYIOIIEH IOKIaay, Mpe3eHTalus MoArotorieHa B PowerPoint; mpucyr-
CTBYIOT PEKOMEHJAINH, 3aKIIOYCHUSI U apryMEHTUPOBaHHbIE BbIBOABL. OOydaromuiics npu 3a-
IIMTE NPOEKTa NPAaBUJIBHO OTBETHJI HAa BCE BOIPOCHI C MOMOILBIO NpenojasBaTesns. [IpuHuman
y4acTue B IUCKYCCHUH.

«3» (yooeremeopumenvro). paboTa BBHINIOJHEHA C HapylIeHUeM rpaduka; B CTpyKType U
IIPEIUIOKEHHBIE BO31YXOOXPAHHBIX MEPONPUITHUAX €CTh HENOCTATKH; MPE3EHTALMS COAEPIKUT
MaTepuai, He KOMMEHTHPYEMbIH NOKJIaje; B JOKJIaAe MPUCYTCTBYIOT COOCTBEHHBIE BBIBOIBI.
OOyuaromuiics MpH 3aluTe MPOeKTa OTBETHI He Ha Bce BOMpockl. OOydaromuiicss He MpUHUMA
y4acTue B IUCKYCCHUH.

«2» (Heyooenemeopumenvro): IPEATOKEHHbIE BO3yXO0XPaHHbIE MEPOIPUSATHUS SABISAIOTCS
He (¢ (PeKTUBHBIMU; MPE3EHTALUs K JOKJIAy — OTCYTCTBYET; OTCYTCTBYIOT WJIH CJI€IaHbl HElpa-
BUJIbHBIE BBIBOJIBI M pekoMeHanuu. OOyyaromuiicss He OTBETHJI Ha BOMPOCHI IIPU 3allUTe Mpo-
exta. OOyyaromuiics He MPUHUMAI y4acTUe B IUCKYCCHUH.

7.3. TunoBble KOHTPOJIbHbIE 32IaHUS WJIH MHbIEe MAaTePHAJIbl, He00X0AUMbIe /15l OLleHKH
3HAHMH, YMeHU i, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPH3YIOLIUX 3TAlNbI
(popMHpoBaHUsI KOMIIETEHIHI B polecce OCBOEHNsI 00pa30BaTeIbHOI NPOrpPaMMblI

KoHTpoJibHBIE BONPOCHI K 3a4eTy € OLEHKOH (IIPOMEKYTOYHBIN KOHTPOJIb)
(pa3nea «TexHonorusi pekynepanuu nbljieBbIX BLIOPOCOB))
(7 cemectp / 4 Kypc, 2 ceccusi)

1.  OcHOBHBIE UCTOUHUKHU BBIJICJICHUS BPEAHBIX T'a30B, IapOB U IMbLIH.

2. OcnoBuble HOpMaTuBHBIC JoKyMeHTHI (OH/T), ITJK meity 1 a3po3orieit B Bo3ayxe padbouei
30HBI IPOU3BOJCTBEHHBIX TOMEIICHHUH.

3. Meroasl OUMCTKHU M 00E€3BPEKUBAHUS OTXOSIINX Ta30B. VICXOTHBIE JaHHBIC IS TPOSKTH-
pOBaHUs 00ECIIBUTUBAIOIIEH CUCTEMBI.

4. OcHOBHBIE XapaKTEPUCTUKH MbLICYIABINBAIONIEI0 000pyAoBaHUs. MaTepuaabHbIl OanaHc
MBIJICYJIaBIUBAIOIIEH YCTAHOBKU.
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OuucTka a’spo3oiielt moja ACWCTBUEM I'paBUTAIMOHHBIX cHil. O0IacTh MPUMEHEHUs, TbLIe-
YJIOBUTEIIH.

[TemeocaguTenbupie kKamepbl. [IpuHIMn neicTBus, o0iacts npuMeHeHus. [IpenmymecTra
u HepocTaTku. DakTopsl, BIKAIOIIKE Ha IIPOLIECC.

WNuepunonHsle npuieynoButenu. IIbeBoit Menok. OTCTOMHBIN ra30X0/1.

JKamro3uiinelii neuteynoBuTenb. [Ipuniun nefictBus. O61acTh MPUMEHEHUS, PEKUMBI IKC-
ryatanuu. [IpenmyniecTBa U HEOCTaTKU.

OCOOEHHOCTH OYMCTKA a’p030JieH Moj AEHCTBHEM MHEPLUOHHBIX U LIEHTPOOEKHBIX CHIIL.
MartepuanbHbiii OallaHC, CTENIEHb OYUCTKH (001Iast U GpaKIMOHHAS).

uknoHbI. Y CTpORCTBO, peKUMBI paboThl. [IpenmyiecTBa 1 HETOCTATKH.

@daxTophl, BIMAIOIINE HA MPOLECC OCAXKIEHUS 4yacTUll B LuKIOHE. O0nacTh NpUMEHEHUS
LUKJIOHOB.

Koncrpykuunu muxiionoB. O6macts npuMeHeHus, 3pHEeKTUBHOCTH pabOTHI.

I'pynnoBbie U MyJIbTHIMKIOHBL. TpeOoBaHMs K 3KCIIyaTallUy LHUKIOHOB. CTeNeHb OYMCT-
KH.

KoHcTpykTHBHas cxeMa 31eKTpopuiIbTpaliMoHHON ycTaHoBKH. [IpenmyiiectBa, HepocTat-
KM ¥ 00JIaCTh TPUMEHEHHS IEKTPO(UIBTPOB.

dakTopsl, BIUAONIKAE Ha 3QPEKTUBHOCT paOOTHI JICKTPODHUILTPOB.

TpyOuarsie snexTpouabTpbl. KoOHCTpYKINS, MPUHIUN eHCTBUS, 0071acTh NMPUMEHEHUSI.
[IpenmyiecTBa 1 HEAOCTATKU.

[TnacturuaTeie A5eKTpoGUabTpel. KOHCTpYKIMS, MPUHIMI OEHCTBUSA, 007IacTh NMPUMEHE-
Hus. [IpenMyiecTBa 1 HEIOCTATKH.

JIByx30HaNbHbIA 37ekTpouinbTp. [lpuniun paboTel, obnacte npumeHeHus. D HeKTuB-
HOCTb PaOOTHI.

OuibTpoBaNbHBIE MaTepuabl. TpedoBaHUsl, BUABI U XapAKTEPUCTUKU QUIBTPYIOLUIUX TKa-
Hell. @akTopbl, BAUAIOMKE Ha 3(PHEKTUBHOCTh pabOThl TKAHEBBIX (DMIIBTPOB.

PykaBHbIe QUIBTPHL. Y CTPOHCTBO, MPUHIIMIT ACHCTBHS, PEKUMBI dKCILTyaTanuu. [Ipenmy-
LIECTBA U HEAOCTATKHU.

Konctpykuus pykaBHoro ¢uiabrpa. MeToasl pereHepanuu pykaBoB. TpeOoBaHus, mpenb-
SBJIIEMBIE K TKaHSIM PYKaBOB.

Haceinnble (rpaBuiinbie) GUIBTPHI 151 OUUCTKU ra3oB. [IpuHiun aeictus, o01acTh Npu-
MEHEHUS, PEKUMBI DKCILTyaTalllH.

Kepamuueckue guinbtpsl. KoHcTpykius, npuHuun pabotsl, obnacte npuMmeHnenus. [Ipe-
MMYILECTBA U HETOCTATKH.

Kaccernpie ¢unptpbl. [IpuHiun neictBusi, o6sacth npuMeHeHUs. MakTopbl, BIUAIONINE
Ha 3QPEKTUBHOCTH OYUCTKH.

DnexTpocTaTUueckue (QUIbTPhl TOHKON ouMcTKU. KOHCTpyKuMs, mpuHUUI paboOThl, 00-
JIaCTh IPUMEHEHMUS.

[IpeumymiecTBa, HEIOCTATKH U 00JIAaCTh NMIPUMEHEHHUs TKaHEBBIX (GuiabTpoB. BriGop u pac-
4eT (UIBTPOB.

®du3nyeckrue 0CHOBBI MOKPOM o4MCTKM ra3oB. [IpenmyIiecTBa U HEIOCTATKH MOKPBIX ITbI-
JICYJIOBUTEIIEH.

@daxTopsl, BAUSIONIME Ha MPOLIECC yIaBIMBaHUs YaCTHUIl B MOKpBIX MbuUIeyI0BUTENAX. O0-
JIaCTh UX IPUMEHEHUS.

[Tonwie oporraempie CKpyOOEpHI AT OUMCTKH ra3oB. [IpuHIMT nelicTBus, 00J1acTh IpUMe-
HEHUS, PeKUMBI IKCIUTyaTalluH.

OxnaguTensHble M HCIapUTeNbHbIE TOoJble ckpyOOepsl. HazHauenue, npuHuun paloThI.
[Ipenmy1iecTBa 1 HEAOCTATKHU.

OcHOBHbBIE KOHCTPYKIIMH OPOCHUTEIBHBIX YCTPOMCTB B abcopOepax. XapaKTEpHUCTUKA HUX
paloThI.

Hacanounsie ckpy66epnl. Koncrpykuuu, npuHuun paboTtsl, obnacte npuMeneHus. [lpe-
UMYILECTBA U HETOCTATKH.
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KoHCTpyKTHUBHBIE 3J€MEHTBHl HACaJ0YHBIX CKpyOOepoB. TpebGoBaHus, MpeabsBiseMble K
HUM.

OcCHOBHBIE THIPOAMHAMUYECKUE PEKUMBI Pa0OTHI HACAJOYHBIX CKpyOOEpOB MpU MPOTHBO-
TOYHOM JIBUKEHUU Ta3-)KUAKOCTh U UX XapakTepucTuka. GakTopsl, BIUsIOmUE Ha b dek-
TUBHOCTH OYHCTKH.

Ilennsle razonpomMeiBateny. Buabl, 0061acTh IpUMEHEHUS, PEXKUMBbI SKCIUTyaTallUu.
[leHHbIe Tra30MPOMBIBATENHN C MPOBATBHBIMH TapesnkaMmu. [IpuHmum paboTsl, 0061acTh mpH-
MEHEHHs, IPEeUMYILECTBA.

[lenHbple ra3ompoMbIBaTENN C MEPEIMBHBIMH naTpyOkamu. [IpuHImmm neiicTBusi, ob6macTb
IIPUMEHEHMS], PEXUMBI SKCILTyaTauuu. [IpenMyiecTBa 1 HeIOCTaTKH.

Ckpy00epbl ymapHO-UHEPIICOHHOTO fAeicTBrus. KOHCTpyKIuu, mpuHIUI paboThl, 00J1acTh
IIPUMEHEHHUS.

LlenTpoOesxHbIe Ta3onpombiBaTenu. Busl, npuHImn u 3pPeKTUBHOCTD PaOOTHI.

Ckpy06ep Bentypu. YcTpoiCTBO, peKHUMBI dKCIUTyaTanuu, 3¢ hekTuBHOCTh. [Ipenmyrie-
CTBA U HEJIOCTATKH.

@DakTopsbl, BAUIIOINE Ha BBIOOP MOKPBIX MbLICYIOBUTENCH.

KoHTpoJibHBIE BONPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)
(pasznen «TexHoJiorusi pekynepauuu ra3oBbIX BHIOPOCOBY)
(8 cemectp / 5 Kypc, 1 ceccus)

AICOPOIIMOHHBIC METOJBI OYUCTKU OTXOJSIIMX Ta30B. Buabl mop, HaXOMSIIHUXCSA B aacop-
6entax. OCHOBHBIE TUIIBI a7ICOPOEHTOB.
JlecopOnus OTIOMEHHBIX MpuMeceii. OCHOBHBIC METO/TBI.
OcHoBHbIE THIIBI 31cOPOEPOB, TpeOOBaHMs, 00JIACTh TPUMEHEHUSI.
AOCOpPOIIMOHHBIC METOJBI OYMCTKHA OTXOJSANINX Ta3oB. KnHeTHMka M craThka mporecca aod-
cop6ruu. TpeboBaHus, MpeabsBIsIEMbIC K abcopOepam.
HepexkyrnepanmoHHbIE METOJIBI OYMCTKHA OTXOJSIIMX Ta30B OT JUOKCHIA Cepbl. AOcopOmus
BoJ101. DakTOpPHI, BIUSIONIHE Ha 3PPEKTHBHOCTh A0COPOIIMOHHON OYUCTKH.
N3BecTKkOBBIE M M3BECTHSAKOBBIE METOJbI OYMCTKH OTXOISIIMX Ta30B OT JMOKCHAA CEpBHI.
[IpeumytiecTBa 1 HeAOCTATKU MeTOA. TeXHONIOrnYeCcKas cxemMa mpoiiecca.
HepexkynepanimonHbie METOIbI OYUCTKH OTXOJAIINX Ta30B OT JUOKCHJA CEPHI JIETy4el cyc-
neHsuen 3o00bl. [IpenmyiiecTsa 1 HeJOCTaTKU MeToAa. TexHoJIornueckas cxema mnporecca.
Marue3uToBbIi METOJ] OUYUCTKHU Ta30B OT JAUOKCHIA CEPHI, €ro JIOCTOMHCTBA U HEJOCTATKHU.
TexHonornyeckas cxemMa KpUCTAILHOTO M OECKPUCTAIILHOTO MpoIiecca.
OuncTka ra3oB OT JUOKCHA CEPBI COJIOBBIM MeTOJ0M. JlocTomHCTBA MeToa. TexHomornye-
CKasl cxema Ipoliecca.
OuucTka ra3oB OT JUOKCHA CEPhl IMHKOBBIM METOJIOM. JIOCTOMHCTBA M HEAOCTATKH METO-
na. TexHonoruyeckas cxema nporecca.
AMMHAYHBIA METOJ OYMCTKH Ta3oB OT AUOKCHIA cepbl. CXemMa yCTaHOBKM OYMCTKH Ta3a OT
JUOKCHJIA CEPbl aMMUAYHO-IIUKINYECKUM METOOM.
AMMMAYHBIA METOJ OYMCTKH Ta30B OT AMOKCHAA cepbl. CXemMa yCTaHOBKM OUYMCTKH Ta3a OT
JMOKCHJIa CEPbl aMMUAYHO-KHUCIOTHBIM METOOM.
PexynepanrionHbie U HEPEKYMNEpallMOHHBIE METOABl OYMCTKU Ta30B OT AUOKcHAA cephrl. [o-
CTOMHCTBA U HeOCTaTKH. DaKTOPHI, BIUSIONINE HA BBIOOP METOAA OUHCTKH.
OuncTka Ta30B OT JUOKCHIA CEPHI aJACOPOIMOHHBIMH MeTomamu. OKCHIHO-MapraHIieBas
OUMCTKA JIBIMOBBIX ra3oB. CxeMa yCTaHOBKH.
OuncTKa ra30B OT AMOKCHIA CEPhl AKTHBUPOBAHHBIM YIJIEM C JBHKYIIUMCS CIIOEM a7Ccop-
OeHra.
O30HO-KaTaTIMTUYECKUA METOJT CAHUTAPHON OYHUCTKU OTXOJSIIMX ra30B OT CEPHUCTOTO aH-
TUApUJIA.
KucnotHo-kaTaTuTHYeCKUi METOJ] CAHUTAPHOU OYMCTKUA OTXOJISAIINX Ta30B OT CEPHHUCTOTO
aHTUIpU/JIA.
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KYaKOCTHO-KOHTAKTHBIA METO/I CAHUTAPHOW OYUCTKU OTXOJSIIUX T'a30B OT CEPHUCTOTO aH-
ruapuaa. JlIocTOMHCTBA U HEIOCTAaTKU MeTo/a. TeXHoIornyeckas cxema mpoiecca.

OuncTka ra3oB OT OKcHaa yriepoaa. AOcopOuus okcuia yriepojaa Meb-aJIOMHHHIA-
XJIOpUIHBIMU pacTBopamu. Cxema mpoliecca OUUCTKH ra30B OT OKCHJIA yIiIepo/a.
Karanutudeckne METo bl OYUCTKU OTXOMSALIMX ra30B OT OKUCIIOB yriepona. THMbl KaTtaiu-
3aTOpOB, TPeOOBAHUS IPEABSABISAEMbIE K HUM, IPEUMYIIIECTBA U HEAOCTATKU METOJA.
OxucneHne OKHCIOB a30Ta KUCIOPOOM M 030HOM B Tra30BOM M xkuikoi (azax. [Ipenmyie-
CTBa U HeocTaTku MeTosia. OpopmiIeHHE TEXHOIOTMUECKON CXeMbl OUHCTKH.

Oxwucnenue u abCOpOIHsT OKUCIOB a30Ta KUJKUMH OKUCIUTENIMU. DU3NKO-XUMUYECKHE
OCHOBBI METO/1a, €r0 MPEUMYILECTBA U HEJOCTATKH.

OxwuciieHne OKHCIIOB a30Ta Ha HU3KOTEMIIEpaTypHBIX KaTanu3aTopax. [Ipenmymiectsa u He-
JOCTaTKU METO/IA.

Tepmuueckoe pasiokKeHHE OKMCIIOB a30Ta B IOTOKE HU3KOTEMIEPATYPHOH IUIa3MbI C TpH-
MEHEHUEM JKUJKUX, Ta3000pa3HbIX U TBEPABIX BOCCTAHOBHUTEEH.

Karanutudeckoe BOCCTaHOBJIEHHE OKHCIOB a30Ta. PU3MKO-XUMHUYECKHE OCHOBBI METOAA,
TEXHOJIOTHYeCKOoe 0opopMIIeHHE, TPEUMYIIECTBA U HEJOCTATKH.

PaznoxxeHne OKMCIIOB a30Ta B COCAMHEHUS, XapaKTEPHU3YIOIIHECS HHU3KOW TeMIepaTypoi
paznoxeHusi. DU3NKO-XMMHYECKHE OCHOBBI METO/1a, €ro MPEUMYIIEeCTBA U HEJOCTATKH.
PaznoxeHne OKUCIIOB a30Ta KHUJIKUMH BOCCTAHOBUTEISIMH. (DH3MKO-XMMHUYECKHE OCHOBBI
METO/1a, €T0 MPEUMYIIECTBA U HETOCTATKH.

AGcopOIOHHAsT OYHCTKA Ta30B OT OKCHAOB a30Ta. PUBNKO-XMMHUYECKHUE OCHOBBI METOJA,
€ro MperuMYyIlecTBa U HeIOCTaTKH.

OuncTka ra3oB OT OKCHJIOB a30Ta ajcopOIMOHHBIME MeTonamu. [IpemmymiectBa u Hemo-
CTaTKu MeToAa. Tumsl aicopOeHTOB.

KoMOMHMpOBaHHBI METO CAaHUTAPHOW OYMCTKH OTXOISIIUX Ta30B OT CEPHHCTOTO aHTH-
pHUaa U OKUCIIOB a30Ta.

BakyyMm-kapOOHaTHBIH METOJ OYHCTKH OTXOJSAIIMX Ta30B OT cepoBoaopoaa. Pu3mko-
XUMHYECKHE OCHOBBI METO/Ia, €ro MPEUMYIIEeCTBA U HEAOCTATKU.

JKenezo-comoBbIl  METOX OYMCTKM OTXOJAIIMX Ta30B OT cepoBoaopona. Pusuko-
XUMHUYECKHE OCHOBBI METO/a, €ro MPEeUMYIIEeCTBA U HEOCTATKH.
[]enmouHO-THAPOXUHOHOBBIA METOJ] OYUCTKH OTXOJSIINX Ta30B OT cepoBoopoa. Pu3MKo-
XUMHUYECKHE OCHOBBI METO/Ia, €ro MPEUMYIIEeCTBA U HEJOCTaTKU.

OuncTKa Ta30B OT CEPOBOAOPO/IAa aICOPOIIMOHHBIMU MeTo/IaMU. CxeMa YCTaHOBKH OYHMCTKHU
ra3oB TUAPOKCUIOM Xkene3a. [IpenmyriecTBa U HEAOCTATKU METOIA.

OuucTka ra3oB OT CEpOBOAOPOIA AICOPOIMOHHBIMU MeToaMu. CxeMa yCTaHOBKHM OYHCTKHU
ra3oB aKTUBUPOBAHHBIMH YTsiMU. [IpenMyiiiecTBa U HEIOCTATKU METOA.

OuucTka ra3oB OT CEpOBOAOPO/Ia aJACOPOIMOHHBIME MeToAaMu. CxeMa yCTaHOBKH OYUCTKHU
ra3oB copOeHTaMH, MOJTYYCHHBIMU Ha OCHOBE OKCHJA LIMHKA W Meau. [Ipenmymiectsa u He-
JOCTaTKHA METO/1a.

OuncTka ra3oB OT CEpOyriepoaa aKTUBHPOBAHHBIM YIJIEM B ammapaTax ¢ KUISIIUM CIOEM.
Hocrouncta Merona. TexHomornyeckas cxema mporecca.

KommniekcHast o4MCTKa OTXOAALIMX Ta30B OT CEpPOBOIOpOJAa U cepoyriepoaa. dusmko-
XUMHAYECKHE OCHOBBI METO/Ia, €T0 TPEUMYIIECTBA U HEJOCTATKH.

OuncTka ra3oB OT XJIOpa ¥ €r0 COeAMHEHUH pacTBOPOM IIENOUEi.

[Tpouecc ounCTKH XJIOPCOJIEPKAIINX Ta30B PAaCTBOPOM YETHIPEX-XIJIOPUCTOro yriepoaa. Ou-
3MKO-XMMHYECKUE OCHOBBI METO/Ia, TEXHOJIOTHYECKasi CXeMa, MPEUMYIIeCTBa U HEJJOCTATKH.
OuncTka ra3oB OT XJI0pa aacopOIMOHHBIME MeToIaMu. Bunbr ancopoenTos. [Ipenmyectsa
U HEJIOCTAaTKU METOJ1A.

AOGcopOmust propcoaepkanux ra3oB Boioi OU3HKO-XUMHUYECKHE OCHOBBI METOJ/Ia, TEXHO-
JoruYeckasi cxema, MPEeuMyIecTBa U HeJOCTATKH.

[Ipomiecc oumcTku QTOpCOAEpPKAIMMX Ta30B PACTBOPOM aMMOHHUHHBIX cojieil. dusuko-
XUMHYECKHE OCHOBBI METO/a, TEXHOJIOTHYECKAast CXeMa, IPEUMYIIeCTBa U HEAOCTATKU.
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44, Ounctka razoB oT (ropa agcopOIMOHHBIMU MeTonamu. Buasl ancopbentos. Ilpeumyte-
CTBa M HEIOCTAaTKH METO/1a, CIOCOOBI pereHepalui.

3ananus B TecTOBOI hopMme (TEKYIIMii KOHTPOJIb)
TecroBble 3a1anus (pparmenT) K pasaeny «TexHosiorus pexkynepauuu nbLieBbIX
BbLIOPOCOB»

Coomeemcmeue muna nulieyiasiusaou,eco 060py008anus NPUHYUNY OCANCOCHUSL NbLIU:

noJjoe IPaBUTAIMOHHOE
KAITIO3HITHOE WHEPIMOHHOE
BOJIOKHUCTOE buIBTpAIMOHHOE
OJTHO30HHOE AJEKTPHUECKOE

Veenuuenue xaxozo noxazamensi ompuyamenbHO CKA3bIBAEMCA HA PACCEUBAHUU NpuMecell 6
ammocgepe:

| BBICOTHI IBIMOBOM TPYOBI
TEMIIepaTypbl BEIOPAChIBACMbIX Ta30B

| cpemHel TemMIepaTypbl OKpYKatoIe Cpe/Ibl
CKOPOCTH BBIXOJIa ra3a

| TMaMeTpa yCThs TPyOBI

Obwas 3¢ppexmusnocme nwineynasnusanus (%), npu nociedosamenvbHoOU YCMAHOBKU mMpex an-
napamos s¢hghexmusnocmoio 90, 80 u 50 %, coomeemcmeenno, cocmagum:
99
198,5
99,5
198
95

Ilvineynosumens, ucnonv3yemviii 8 NPOMbIUAEHHOCTU 015 NPEe08APUMENbHOL OUUCMKU 8030)XA
0om KpYynHou abpasueHoll noliu:
| IpIIeOCaguTEIIbHAs KaMepa
pYyKaBHBINA QUIBTP
ANEKTPODUIBTP
_| HUKJIOH
| METaJUIOKEPaMHUUYECKU (PUIBTP

Munumanvhwiil pazmep uacmuy (MKM), 3a0epACUBAEMBLI 8 UHEPYUOHHBIX NbLAEYIOBUMENAX.
140
160

20

10

5
2

Cnocob 3akpyuusanusi 2az08020 NOMOKA 8 YUKIOHe 00ecneyusarowuli, npu npouyux pPAaeHblX
VCA08UAX, HAUOOILULYIO IDHeKMUBHOCTNb NBLIEOYUCKU.
| CIUpaJIbHBIN
TaHTECHIINAJILHBIH
] BUHTOBOM
OCEBOH
| PO3ETOYHBII

OcHosHble napamempbl, GIUAIOWUL HA 86100 NbLIEYIABIUBAIOWE20 000PYOOBAHUA!
[J pazMmep yacTui|
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[ o6beM raza

(] 3anbUIEHHOCTH

[J Temneparypa rasa

[J TpeOyemast cTerieHb OUYUCTKU

Paboma unepyuonnozo nvineynosumens ocHoeana Ha:
[J 3aKkpy4YMBaHUU Ia30BOT0 MOTOKA
[J crtocOOHOCTHU IBLTN HAKATUIUBATH CTATHUECKOE DIIEKTPHUECTBO
(] ©'3MEHEHUH HAINPABJICHUSI IBU)KEHHS Ta30BOT0 MOTOKA
[] pa3HOCTH TeMIEpaTyp ra30BbIX cpel (BO3yX/3albUICHHBIH ra3)

Cnocobul pecenepayuu pykagsos, ne mpeoyrowue OmrI04eHUs CeKYuu Ha peceHepayuio:
] uMIyJIbCHAs IPOJYBKa
[] oOpaTHast mpoayBKa
(] MEXaHUYECKOE BCTPSAXUBAHUE
[] perenepanus Kpy4eHUEM

B

@®parMeHT TeCTOBBIX 3aJaHui (TEKYIIHH KOHTPOJIb)
1o TeMe «OYHCTKA OTXOASAIIMX ra30B 0T okcuaa cepbl (1V)»
K pasaeiy « TeXHOJIOrHsI peKynepamun ra3oBbIX BHIOPOCOB»

HazoBute npenMymiecTBa 1 HEJOCTATKH a0COPOIIMOHHOM ra3004MCTKH OTXOISIIUX Ta30B
ot SOx.
OxapakrepusyiTte PU3NKO-XUMHUUECKHE OCHOBBIL, JOCTOMHCTBA U HEOCTATKH MarHe3UTO-
BOT'0 KPUCTAILHOT'O METO/Ia OUYUCTKH ra3oB oT okcua cepsl (1V).
[TpenyioxkuTe TEXHOJIOTUYECKYIO CXEMY M OOOCHYHTE BBIOOP METOJIa OYMCTKH OTXOMS-
IIMX Ta30B OT CEPHHUCTOTO aHTUAPHUAA. XapaKTEPUCTHKA IBUIETa30BO CMECH: MPOU3BO-
mutensHocTh 10 000 M%/u, T=550 °C, Cs02=0,15 % (06), Cis04=0,05 % (00),
Cup. rasos=0,15% (00), 3ambuIeHHOCT - 25 T/M°, (PAKIMOHHEIH COCTAaB TBEPABIX AIPO-
30JIbHBIX YaCTHII:

dy, MKM <10 10-60 > 60

Mmacc. % 25 50 25
Hanwmure peakiuu, iexxaniue B OCHOBE U3BECTKOBBIX METOJIOB OUMCTKH.
Kak Oyzner BeIMIAeTh TEXHOIOTHYECKask cXeMa (BKJIIoYast CTaiuu aJicopoLuu u aecopo-
IIUHM) OYUCTKH Ia30B OT CEPHUCTOTO aHTHJIPU/IBI C TIOMOIIbIO AHHOHUTOB?
[Tepeuncnure OCHOBHBIE YCIOBUS, KOTOPbIE HEOOXOAMMO COOMIOAATH MTPH 0QOPMIICHUH
TEXHOJIOTUIECKOH CXeMbl aMMHAYHBIM METO/IOM.

Tuponiozummnotit Memoo ouucmku omxoosauux 2azoe om okcuoa cepwi (1\V) omunocames k:

abcopOLMOHHBIM HEPEKYEPALIMOHHBIM

"1 aBCOPOIIMOHHBIM peKyNepaliOHHbIM

a7ICOPOITMOHHBIM

| KaTATUTUYECKUM

Tun ckpybbepa, npu obezspedicusanuu omxoosuux 2azoe om oxcuoa cepul (1V) uzsecmrosvim
MEmoooM:

HacaJI0YHBIA

| TapesbYaThIi

ITOJIBIX

| TpyOa Bentypu

Tun abcopbenm 6 mazHe3UMoO80OM Memooe ouUcCmKu omxoosauux 2azos om SO;:
"1 pacTBOp CyJIb(pHUTa MarHus

26



| pacTBOp cyibdaTa Maruus
CYCIIEH3HUIO OKCH/Ia MarHUs
| CYCIIEH3HUIO OKCHJIA U CyJIb(aTa Maruus

Obsi3amenvhule ycio8ust, npu ouucmke 2azos om okcuoa cepwvl (1\V) ammuaunvimu memooamu.:
[l oxJIaxJIeHuE rasa
YBIIQXKHEHHUE raza
] mpeBapuTEIbHAs OYMCTKA ra3a
HarpeBaHue ra3on j10 100 e

Aocopbermul, ucnonvzyemvie npu ouucmke 2azoe om okcuoa cepwi (1V):
CaA
' NaA
APT
AT

Bonpockl, BBIHOCHMBIE HA YCTHBIN ONPOC M TeCTOBbIE 3aJaHU K J1a0opaTopHOi padore
(TeKkyuii KOHTPOJIb)
®parMeHT K J1adopaTopHoii padote «3yuenne paBHOBecUsl B CCTeMe Ia3-pacTBop M
omnpeeieHue MOTrJI0TUTEIbLHON ClIOCOOHOCTH COPOEHTA)
(pa3nen «TexHo0THSI peKyNepau ra30BbIX BHIGPOCOB)

1. OcHoBHBIC TOHATHSI a0COPOIIMOHHOM Ta3004UCTKHU: abcopOuusi, abcopOeHT, abcopbar, abd-
copOTHB, abcopOep, ra3-HOCUTEITb.

2. Knaccudukanus mporecca abcopduuu mo THITY HCIONIb3yeMoro adbcopoeHTa (dpusnyeckas u
XAMHYECKas).

3. Kunaccudukanus nporecca adbcopOruu no Tuiy abcopOeHTa U MPUMEHSIEMOr0 METO/a €ro
perenepanuy (KOHUEHTPUPYIOLIAs U MPOLYKIIMOHHAS).

4. Knaccuduxamus npouecca abcopOIuu Mo THIY TEXHOJOTHYECKOW OpraHM3alliy Ipoliecca

(3aMKHYTast U pa30MKHYTas).

TpeboBanus1, mpeabsBisieMble K aOcopOeHTaM.

Craruka miporiecca a0COpOIHMH: 3aKOHBI, OMUCHIBAIOIINE UACAIbHBIC CUCTeMbl. OTKIOHEHUS

OT 3aKOHOB, YCJIOBUS JIEHICTBHS 3aKOHOB.

7. Crartuka nporecca abcopOIuu: 3aKOHBI, OMMCHIBAIOIINE pealbHbIe CUCTEMBbl. OTKIIOHEHUS OT
3aKOHOB, YCJIOBHUS AEUCTBUS 3aKOHOB.

8. OcHOBHBIE CTaIUH MpOLIECCa Macconepeay. Y paBHEHHE Macconepeaayll ¥ MacCOOTAauH.

9. ®axTOpbl, BIUAIONINE HA KHHETHKY (PU3NYecKoi abcopOuuu.

10. dakTopsl, BIHAIONNE HA KHHETUKY XUMHUECKOW abCcopOIHH.

11. JIBmxymas cuiia mpoiecca MacCoOTJauu U Maccolepeaun B ra30Boi U KUAKON ¢a3zax.

oo

1. Coomeéemcmeue mepmuna onpeoeneHuio:

AGcopbep Anmapar, ucCroyib3yeMblid Jj1s1 abCOpOIIMOHHON
OYMCTKH T'a30B

AGcopOeHT [TornoTurenbHbIA pacTBOp

AGcop0Oar N3Bnekaemplit KOMIOHEHT, HAXOAIIUICS B aOCOp-
OMPOBAaHHOM COCTOSIHUU

AOGcopOTuB H3BiiekaeMblii KOMIIOHEHT, HAXOSIIUICS B IOI-
BepraeMoi O4rCTKe ra3oBoil (asze

2. Kpumepuii 8b160pa memooa 00e38peicu8anus 8b10pocos om 2a3000pa3HbLX npuMecell:
0 TEXHUKO-YKOHOMHUYECKHUE TTOKa3aTeIIN
O JUCTIEPCHBINA COCTaB

27



0 XMMHYECKHE CBOICTBA 3arpsA3HSIONIET0 KOMIIOHEHTA
0 (U3UYeCKHe CBOMCTBA 3arpsA3HSIONIET0 KOMIIOHCHTA
O TeMIepaTyphl raza

0O o0beM rasa

3. PayuonanvHuvle noxkazamenu abCopOYUOHHOU OYUCMKU 2A308:
0 xoHeHTparus < 1 % (00)
O koHUeHTpauus > 1 % (00)
0 o6beM rasa (< 20 Toic. M3/4)
0 06beM Taza (> 20 Thic. M3/4)

4. Abcopbermul, ucnonvzyemvle npu usuyeckol abcopoyuu:
O BOJa
0 OPraHUYECKUE PACTBOPUTEIIH
O OpraHUYeCcKUe COCAMHCHHUS
O pacTBOPHI KUCIIOT
O pacTBOPHI IIEIoYeH

5. Abcopbenm, obecneuusarowuii CAaHUMAPHYIO OYUCMKY NPOMbBIULTEHHBIX 6blOpocos om SO2:
O BOJA
0 pactBop MgSO4
O BoaHbIN pacTBop H2SO04
0O KOHIIEHTpUPOBaHHBIN pacTBOp H2SO4
o pactBop Ca(OH)2

6. [suoicyweni cunoti npoyecca guzuueckou abcopoyuu s81semcs pasHoCmsy.

O UCXOAHOTO U PaBHOBECHOTO MapIMalIbHBIX JaBJICHUN B3aUMOACHCTBYIONNX (a3

O napLUyaIbHOTO U PABHOBECHOTO JIaBJICHUI B3aUMOIEHCTBYIOIIUX (a3

O oO11ero aBjaeHUs ra3a v €ro paBHOBECHOTO JIaBJICHH HA IpaHulle pa3nena (a3

O PaBHOBECHBIX MAPIHATIBHBIX JABICHUHN 3arps3HSIONIETO KOMIIOHEHTa Ha BXOJIE M BBIXOJIE U3
amnmapara

7. Ilpoyecc nonnozo uzéneuenus 3a2pA3HAINOUWE20 KOMNOHEHMA.
O IPOTUBOTOKE
O IPSIMOTOKE
O IePEKPECTHOM TOKE
O CMEIIaHHOM TOKE

8. EouHuybl usmeperus copoyuoHHOL eMKocmu copbeHma:
O MI-3KB/J1
O MI/1
or/n
O rp-3KB/ M°
0 Mr/m>

9. @axmop, enusowull Ha KuHemuxy usuveckol abcopoyuu:
O oO1riee 1aBIeHME
0 mapIuaIbHOE JaBICHUC
O KOHIIeHTpalus abcopbaTuBa
O KOHIIEHTpanus adbcopOeHTa
O TeMmrmepaTypa raza
0 kKod(puimeHT Macconepenadn
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0 KO3 PUIIUEHT MacCOOTAAUN

10. Vpasnenue osudicyweii cunvt npoyecca maccoomoayu 8 Heuoxou gasze:
*
OAy=y -y
*
OAX=X-X
*
OAXx=Xx —X

oAy =Yy

OAX=Xp—X

DAY =Y ¥

11. Mamemamuueckas 3anuce 3axona I enpu:

opi=P-yi

opi=P% -y

O pi = Pi - xi

o pi=Pi% - xi

api=m: X

Oopi=m:Yyi

Bonpockl, BBIHOCMMbIE HA 3AIUTY OTYETHBIX MATEPHAJIOB 10 BbINOJIHEHHOMN
JadopaTopHoii padoTe (TeKylMii KOHTPOJIb)

1. Llens 1 3agaun 1a6OpaTOpHON pabOTHI;

2. Metoiuka rpoBeJieHus J1abopaTOpHOU paboThI;

3. Ha3nauenue u npuHIMIT pabOThI 1a00paTOpHOro 000py10BaHUs / CTEHI0B;

4. IloHnmaHue YCTaHOBJIEHHBIX 3aKOHOMEPHOCTEH, BIIMSAIOIIMX Ha IMPaKTUYECKUM pe-
3yJIbTAT,

5. YMeHue 00bACHUTD, UTO MOBJIMUSIIO WJIM MOTJIO TIOBJIMATH HAa MOJYyYEHHBIN pe3ysbTar.

IIpumep 3a1aHuA K NpakTHYecKOH padoTe (TeKyMii KOHTPOJIb)
(pparmeHT K NpaKkTHYecKoii padore «PacyeT pykaBHOro (pUILTPa»)

PaccuuTarh pykaBHbIM (QUIBTP, MpeIHA3HAYEHHBIN 111 OUUCTKH TEXHOJIOTMYECKHX I'a30B
OT YaCTHI[ JIETy4eH 30JIbI CO cpeaHeMenuaHHbiM auameTpoM (dm) paBHBEIM 1 MM (ps = 2900
Kr/M%), HCTIONB3YA CHEAYIONME UCXOIHbIE JAHHBIE: PACXOJ Ta3a MPU HOPMANBHBIX YCIOBHAX Vi
=34 000 m>/4, Temmepatypa tsr = 150 °C, HayanpHas 3ambUIEHHOCTH TIPH HOPMATBHEIX YCTOBHSX
Zo = 15,2 r/m>. T'a30Bas (asa Mo COCTaBY CXOJHA C BO3TYXOM.

Keiic-3a1anue no urpoBoMy nNpoeKTHPOBAHMIO (TeKYLIHI KOHTPOJIb)
«Pa3padoTka TeXHOJIOrHYeCKOI THHUM 00€3BPEKUBAHNS NbLIEra30BbIX BLIOPOCOB MpPO-
MBbILIJICHHBIX MPeINPUATHI Pa3IHYHBIX OTpPacJieil NPOMBINLIEHHOCTH (MeTalIypruyde-

CKOH, XMMHYeCKOH, HepTenepepadaTbIBalOLIEl H AP.)»)»

B rpynne ¢opmupyroTcs koMaHIsl 10 2-3 yenoBeKka. YYacTHUKUA KOMaH/ BBIOMPAIOTCS
CIIy4aifHOH >kepeObeBKOM.

Kaxxnas xomaHzna noiydaeT OAMHAKOBYIO IO COJEP/KAHUIO TEXHOJOTMYECKYIO CXEMY
00€3BpeKMUBAHUS TTPOMBITIUICHHBIX BBIOPOCOB KAKOTO-THOO MPOU3BOJICTBA (METAILTYPTHYECKOTO,
XUMHUYECKOro, HerenepepadaThIBarOIIEero  T.11.).

B npenoxeHHON TEXHOIOTMYECKOW JIMHUU MbUIEOYUCTKH JOIMYIIEHbBl OIIUOKU (TEXHO-
JIOTHYECKUE, KOHCTPYKIIMOHHBIE, XMMUYECKHE, HApyILIEeHHe TEXHUKH O€30MaCHOCTH) HU3-3a KOTO-
peix cucteMa III'Y He obecrneunBaeT TpeOyeMoll CTENEHM OYMCTKU M HAHOCUT OKpY’Karolei
cpezie PKOJIOTHYECKUH yiiepo.

3a cTporo OTBeIEHHOE BpeMs KaXKasi KOMaH/1a 10JKHA!
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1. O3HaKOMUTBCA C OCOOCHHOCTSAMHU PAaOOTHI MPEIOKEHHON TEXHOJIOTUYECKOH CXEeMBbI

00€3BpeKMBAHUS POMBIIIJICHHBIX BHIOPOCOB.

2. Haiiti npuauHbl (OMIMOKHN) MPUBOIAIINE K CHIKEHUIO 3PPEKTUBHOCTH PabOTHI CH-

CTEMBI MbLIETa300YHCTKH.
3. TosICHATP KaK BIMSIFOT IOMYIICHHBIE OIMMOKH Ha Y dhekTuBHOCTH padoThl [II'Y.

4. TlpeanoXxuTh UACK CO3JaHUS 3KOJIOIMYECKH O€30IIaCHOTO IPOM3BOJCTBA. DJIEMEH-
TOM PEKOHCTPYKLIUU MOKET OBITh, KaK OTAEIBbHBIN y3el (ammapar), Tak M BCSI TEXHOJIOTHYECKas

muaus [TV

5. Ilybnuuno moKa3aTh NPUYHMHBI (OMMOKHM) HecocTosTenbHOCTH cuctemsl [II'Y u 3a-

IOUTUTD IPCATTOKCHHBIC KOMaH,HOﬁ TEXHOJIOTHYCCKHUE BO3AYXOOXPaHHBIE MCPOIIPUATH.

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK U YPOBHEi c(hpopMHUPOBAHHBIX KOMIIETEHIHIi

YpoBeHb
c(hOPMHUPOBAHHBIX
KOMIICTCHITUH

OrneHka

ITosicHeHus

Bricokuii

«5»
(oTHMYHO)

Teopernueckoe coJiepKaHUe Kypca OCBOCHO IIOJIHO-
CTBIO, BCE TMPEIYCMOTPEHHBIC IPOTPaMMOI 00y4eHUs yueOHbIe
3a71aHusI BBITIOJTHEHEI.

OO0yyJaroIuics JEMOHCTPUPYET CIIOCOOHOCTh aHAJIU3H-
pOBaTh TEXHOJOTMYECKHE MPOIECCHl M PEXKUMBI pabOTHl Jei-
CTBYIOIIMX MPOU3BOJICTBA, PACCUUTHIBATH IKOJIOTHUECKHE PHC-
KU JUIsl OpraHu3aluil ¢ MO3UIUH PEKOHCTPYKIUH (COBEpIICH-
CTBOBaHMUsI) JCHCTBYIOIMX MPOM3BOJCTBA, a TAKXKE CO3/1aBac-
MBIX HOBBIX, 3KOJIOTHYECKH O€30IIaCHBIX, TEXHOJOTUH H 000-
PyZIOBaHUS; pa3padaThIBaTh TEXHUYECKHUE PEIICHHS 110 CHIDKE-
HUIO HETaTMBHOTO BO3JICHCTBHSI Ha OKPY)KAIOUIYIO CpPEely MpH
MPOU3BOJICTBE HOBOW IMPOAYKIMH; CIIOCOOHOCTH pemaTh I0-
CTaBJICHHbIC HWHKCHEPHBIC 3aJadyd C YYETOM TEXHHKO-
HSKOHOMHYECKOTO aHallM3a U CIEeNU(HUKH PabOThl Mpelnpusi-
THS1/OpraHu3alun

baz3oBrlit

«y
(xopor10)

TeopeTHueckoe CoOJiepKaHUEe Kypca OCBOCHO IOJIHO-
CThIO, BCE TMPETYCMOTPEHHBIC TIPOrPaMMOi 00y4eHUS yUeOHbIC
3alaHuA BBIIIOJIHEHBI C HE3HAUYUTCIIbHBIMU 3aMCUYaHUAMU.

OO0OyyJaroIuics Croco0eH MPOBOAUTE BBIOOP IMbLIEra30-
OUYUCTHOTO O0OPYZOBaHMS, 3HACT OCHOBHBIC 3arps3HCHUS at-
Moc(hepbl U YMEET UX ONPE/eIATh, BIaJceT HABBIKAMH aHATH3a
TEXHOJIOTHYECKHE TIPOIECCHl U PEKUMBI pabOTHI JIEHCTBYIO-
HIMX TPOM3BOJICTBA U Pa3pabOTKH TEXHUYECKUX PEIICHHUU IO
CHIDKEHHIO HETaTUBHOTO BO3/ICHCTBHS HA OKPYKAIOIIYIO CpEeTy
NpY MIPOU3BOJCTBE HOBOM NPOJIYKIIMH; CIOCOOEH pemaTh mo-
CTaBJICHHBIC HHXCHCPHBLIC 3aJadyud C Y4Y€TOM TEXHUKO-
SKOHOMHMYECKOTO aHalln3a W CHICIU(PUKK PabOThI MPeIpus-
THS1/OpraHu3aIun

[Toporosbiii

«3»
(ynoBieTBopH-
TEJIBHO)

Teopernueckoe cofepikaHue Kypca OCBOCHO YaCTHUYHO,
OOJNIBIIMHCTBO MPEIYCMOTPCHHBIX MPOTPAMMON  OOyUYCHHUS
yUeOHBIX 3a/IaHHI BHITOJHEHO, B HUX UMEIOTCS OIITHOKH.

OOyuaromuiics MOXKET TOJI PYKOBOICTBOM OCYIIIECTB-
JISITh BBIOOP METOJa W MBUIEra3004MCTHOTO 00O0pYIOBaHMS,
MOJKET OMPEACIITh 3arPA3HAIONINE KOMIIOHSHTHI, COACPIKAIIIU-
ecsl B aTMOC(hepHOM BO3/IyXe, CIIOCOOCH B KOMaH € ITPOBOIUTH
9KOJIOT0-9KOHOMUYECKUI aHaIM3 MPU CO3JaHUM HOBBIX, KO-
JIOTHYECKH OE30MACHBIX, TEXHOJIOTHH H 000y J0BAHHUSI

Huskuit

«2»
(HEeyIOBIETBO-
PHUTEIIBHO)

Teoperuueckoe copepxaHue Kypca HE OCBOEHO, 0OJIb-
HIMHCTBO MPEyCMOTPEHHBIX NMPOrpaMMOi 00y4eHUs YIeOHBIX
3aJjaHni 100 HE BBITIOIHEHBI, JTHOO cojepKar rpyoble onmo-

30




YpoBeHb
c(hopMHPOBAHHBIX Onenka [osicHeHMst
KOMIIETEHIIUH

KH{; JTOTIONHUTENBbHAS CaMOCTOsTeNIbHAs paboTa Haj Marepua-
JIOM He MpUBeNa K KaKOMY-ITHOO 3HAYUTEILHOMY MOBBIIIICHHIO
KauyeCTBa BBHITIOJHCHMSI YICOHBIX 3a/IaHUM.

OOyuaromuiicss He 3HaeM METOJBI, CIOCOOBI U ammapa-
ThI, HCHOJB3YEMbIC NI OYUCTKH MPOMBIIIICHHBIX BBIOPOCOB,
HE BJIaJICCT HABBIKM aHAIM3a 3arpsA3HAIONINX BEIIECTB, COJEP-
JKaImxcs B atMocdepe; He TOTOB pa3padaThiBaTh TEXHUYCCKUE
pEIICHHs TI0 CHIDKCHHIO HEraTHMBHOTO BO3JICHCTBUS HA OKpPY-
JKAIOIIYI0 Cpelly MPH TMPOU3BOJCTBE HOBOW NPOJIYKIIMH;, HE
CIOCOOCH pellaTh MOCTABJIICHHBIC WH)XXCHEPHBIC 3aJa4H, MPO-
BOJIUTh TEXHUKO-D)KOHOMUYECKHUH aHAaJH3, YYUTHIBATH CIICIIHU-
(uKy pabOTBI IPEeNPUSATHS/OPTaHU3AINN

8. MeToauuecKkue YKazaHus IJisd CaMOCTOAITEIbHOI paﬁoTbl Oﬁy‘lalOlIII/IXCH

CamocTtosTenpHas padoTa CIIOCOOCTBYET 3aKpEIUICHHIO HABBIKOB PAa0OTHI ¢ y4eOHOU W
HAY4YHOH JMTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUUYECKOI0 MaTepuala Mo yMEHUIO
apryMEHTHPOBAHO TpejiaraTh SKOJOTUYECKH Oe30IMacHble TEXHOJOTMH, BKIIOYas 0OOCHOBaH-
HbI BBIOOP METOZA M ammnapaTypHOro oGopMIIEHUS TEXHOJIOTMYECKOTo Ipolecca, M03BOJISIO-
M€ MaKCHUMaJIbHO MUHUMH3UPOBATH HETATHBHOE aHTPOIIOI€HHOE BO3/ICHCTBHS PA3JIMYHBIX HC-
TOYHHUKOB 3arps3HEHUs1 aTMOC(ephl Ha BO3YIIHbII OacceiiH.

CamocrosTenpHas paboTa BBHIIOTHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs T10 3a/a-
HUIO ¥ NP METOJMYECKOM PYKOBOJICTBE MpPENoAaBaresis, HO 03 ero HermoCcpeICTBEHHOro y4da-
cTust (P YaCTHYHOM HETOCPEACTBEHHOM YYacTHH NPENOJaBaTessl, OCTABIISIONIEM BEIYIIYIO
pOJIb B KOHTPOJIE 3a pabOTOH CTYJJ€HTOB U MAarCTPaHTOB).

Dopmvl camocmosmenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOSI:

— 3HAaKOMCTBO C U3YyYCHME U CHUCTEMAaTH3alMI0 O(QUIMAIBHBIX FOCYIapCTBEHHBIX JIOKY-
MEHTOB: 3aKOHOB, ITOCTaHOBJICHH, YKa30B, HOPMAaTHBHO-MHCTPYKIIMOHHBIX U CIPAaBOYHBIX Ma-
TEpUaIoOB C HCHOJIb30BaHHEM HH(POPMAIMOHHO-IOUCKOBBIX cucteM «KoncynbranT Ilmrocy,
«["apanT», rodansHOM cetn «MHTEpHET»

— u3ydyeHHe yueOHOM, HaydHOI U METOIMYECKOM INTepaTyphl, MaTEPUAIOB IEPUOTMUECKUX
U3/1aHUH C TPUBJICYEHUEM JIEKTPOHHBIX CPE/ICTB OPUIIMATBHOM, CTATUCTUYECKOH, TIEPUOIMUECKON 1
Hay4YHOU MH(OpMAIIH;

— CO3/aHHe MPE3eHTALMI U JIOKJIaI0B 110 YCIOBUIO KeWC-3a/1aHMsl.

B mpouecce m3ydeHHus MUCHUIUIMHBI « T€XHOIOTHSI pPEKyINepaluu Ta30BbIX BBEIOPOCOBY
6axanaBpamu HampasieHus 20.03.01 «TexHochepHas 6e30MaCHOCTBY OCHOGHBLIMU BUOAMU Ca-
MOCMOAMeNbHOU pabombl SIBISIOTCSL:

— TMOJTrOTOBKA K ayJJUTOPHBIM 3aHATUAM (JIEKIMAM, Ja0OPAaTOPHBIM U MPAKTUYECKUM 3a-

HSATHSIM) ¥ BBITIOJIHEHUE COOTBETCTBYIOIINX 3a/1aHUH;
— camocTosTeNbHas paboTa HaJ OT/IEIbHBIMUA TEMaMHU y4eOHOW JUCIUIUIMHBI B COOTBET-
CTBHH C Y4€OHO-TEMATUIECKUM TUIAHOM;

— TOJTrOTOBKA JIOKJIA/1a ¥ MPE3EHTAIlMH B paMKax BBIITOJHEHUS Kelc-3a/1aHus;

— BBINOJIHEHUE TECTOBBIX 3aJIaHUIA;

— TOJTrOTOBKA K 3a4€Ty C OLIEHKOM, SK3aMeHY.

CamocTosITeTbHOE BBINIOIHEHUE MeCcnogblX 3a0anuti TI0 BCEM paszeiaM JUCIUTLIHHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)

JlaHHBIE TECTHI MOTYT HCIIOJIB30BATHCSL:

— 0OakanaBpaMu IpH NOATOTOBKE K 3a4eTy/3K3aMeHy B (pOpMe CaMOIIPOBEPKHU 3HAHUIA,
— MpenojaBaTeNIIMU JUUIsl IPOBEPKH 3HAHUHN B KauecTBE (OPMbI MPOMEKYTOYHOTO KOH-

31



TPOJIA HA na60paT0pHHx X JICKIIMOHHBIX 3aHATHUAX,

— JUIA IPOBEPKU OCTATOYHBIX 3HAHMH OakalaBpOB, M3YyYMBILIUX JAHHBIM KypC.

Iloocomoeka k npakxmuieckum pabomam.

BeinosnHenne MHAMBUAYAIbHOM NMPAaKTUYECKOH pabOoThl SABISETCA YAaCTbIO CaMOCTOSATEINb-
HOU paboThl 00ydaIOMIErocs U MpeayCMaTPUBACT HHIMBUIYaTbHYIO pabOTy CTYACHTOB C y4eo-
HOM, TEXHUYECKON U CIIPABOYHOM JIUTEPATypOi IO COOTBETCTBYIOLIUM pa3ziesiaM Kypca.

[{enbto MpaKkTUYECKUX 3aHATUH ABISAETCS 3aKPEIJIEHUE MPAKTUYECKUX HABBIKOB, IIOJYUYEH-
HBIX Ha JIEKIIMOHHBIX 3aHATHUAX, HAIIPABJICHHBIX HA ONPEAEICHUE OCHOBHBIX XapaKTEPUCTUK KO-
O61o3amuTHOrO0 000PYIOBaHUS, BKIIIOUYAs ONpE/EeICHIHE OCHOBHBIX Ta0apuUTHBIX Pa3MepoOB armma-
para, ero ruJJpaBIMuecKoro ConpoTuBIeHUs, 3(PPEKTUBHOCTU OUUCTKH.

CryneHT BBINOJHSAET 3a/aHue 1o BapuaHTy. Homep BapuaHTa COOTBETCTBYET MOPSIKOBO-
My HOMEpY CTYZI€HTa B CIIUCKE TPYIIIIbI.

PykoBoauTens U3 uncia mnpenojaaBateneil Kadeapsl OCYIIECTBIAET TEKyIIee pyKOBOICTBO,
KOTOPO€ BKJIIOYAET: CUCTEMATUYECKHE KOHCYJbTALlUU C LEJIbI0 OKa3aHUs OPraHU3allMOHHON U
HAYYHO-METOIMYECKOM MOMOIIH CTYJIEHTY; KOHTPOJIb HaJl BHIOJHEHHEM PA0OTHI B YCTAHOBJICH-
HbI€ CPOKH; IPOBEPKY COJIEpkKaHUs U O(hOPMIICHUS 3aBEPLICHHON padOoThI.

[IpakTudeckas paboTa BBIMOIHAETCS OOYYArOIIMMCSI CaMOCTOSITEIBHO W JOJDKHA OBITh
IpeJCcTaBiIeHa K IPOBEpKe MPEo1aBaTelto 10 Hayalla 9K3aMEHAIMOHHON CecCuu.

Bremonasemas paboTta H0mKHA OBITH 3amuIneHa cTyneHTOM. CTyIEHThI, He BBIIOJTHHB-
e MpakTUYecKue paboThl, K cllaue (3adera) sK3aMeHa He JomyckatoTcs. Pabota omkHa ObITh
aKKypaTHO oopMIIeHa B IEYaTHOM WJIM MTMCbMEHHOM BHUJIE, YA0OHA JUIs MPOBEPKU U XPAHCHUSI.
3amuTa paboThl MOXKET HOCUTh KaK MHIAMBUAYAIbHBIN, TaK U IMYOJUYHBIA XapakTep.

Jlabopamopmvie 3anamusa — 310 akTuBHas Gopma ydeOHOro mporecca, rae 00yJarommiics
3HAKOMUTCS C OCOOEHHOCTAMHM 0TOOpa Mpo0 BO3/1yXa, METOJAMM M3Y4eHMs (PU3MKO-XUMHYECKUX
CBOICTB  YJIOBJICHHOW TIIbUIM, OCOOCHHOCTSMH pabOTBI M  YCTPOWCTBOM  IBUICOYMCTHOTO
000py10BaHuUs, YIUTCS TOTOBUTH CTAHJAPTHBIE PACTBOPBI, CTPOUTH KATMOPOBOYHbIE TPAMUKH U T.I1.

[lepen HauamoM pabOTHI CTYAEHT ONpPALIUBAETCS IO TEOPETUYECKON YacTu pabOThl — CIAET
KOJUIOKBUYM, Ha KOTOPOM IIPENOaBaTeNb IIPOBEPSIET €ro TEOPETHUECKYIO «IIOAKOBAHHOCTBY (LIETh
paloThl, OCHOBBI HCIIOJIb3YEMOIO AaHATMTUYECKOTO METO/1a aHAIN3a, KOHTPOJIbHBIE BOTIPOCHI U T.I1.).
Conepkanue  J1abopaTOpHOW  pabOThI, TMEpeYeHb  33/1aBa€MbIX  KOHTPOJIBHBIX  BOIIPOCOB
YCTaHABJIMBAIOTCS MPENOJaBaTesIeM JI0 Hayajla BBINOIHEHNS paOoThI.

KomnokBuyM mpoBOAMTCS B BHJAE YCTHOTO onpoca. Bompochl Ha KOJUIOKBHYME 3aJ1ar0TCst
KaXJIOMY CTYAEHTY WHIMBHUAyalbHble. OOyuaromemycs Jaercsi JIONOJHUTEIBHOE —BpeMs
(KOJUTOKBUYM CJIa€TCsl 3aHOBO), €CJIM OH HE MOXKET OTBETUTh Ha TPH 3aJaHHbIX eMy Borpoca. [Tocie
JIBYX HEYJAuHBIX MOMNBITOK CAATh KOJUIOKBUYM — OOYYAIOIIMMICS K BBINOJHEHUIO Ja0OpaTOpPHOI
paboThI HE IOIYCKAeTCsl.

[lo wroram BbINONHEHHS Ja0OPAaTOPHOM pPabOTHI KakAblil oOydaromuics oQopmiIsieT
UHIMBUAYaJIbHBINA OTYET, KOTOPBIM 3allMIaeT npenoaasarento. [Ipy 3ammre yuuTeIBaeTcsi Ka4ecTBO
oopmieHust oTdeTa (HaJIMYME €M, 3aad, METOJUKH TPOBEACHUS JKCIIEPUMEHTa, PacyeToB,
BBIBOJIOB), TPaBUIILHOCTH 0OPAaOOTKH MOTYYEHHBIX PE3yJIbTaTOB U IPAaMOTHOCTD BBIBOIOB.

CamoCTOSTEIbHOE BBITIOJIHEHUE MECmOosblX 3a0anull TI0 BCEM pasjienaM JUCHUILIHHBI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)

JlaHHBIE TECTHI MOT'YT UCIOJIb30BaThCS:

— OakanaBpamH IIpH MOJTOTOBKE K SK3aMeHY B (popMe CaMOIIPOBEPKH 3HAHUH;

—  IpernojaBaTesiMU i MPOBEPKU 3HAHUM B KauecTBe (POPMbI MPOMEKYTOYHOTO KOH-
TPOJIA Ha TAOOPATOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

— Ui IPOBEPKU OCTATOYHBIX 3HaHUN OaKalaBpOB, U3YUHUBIIMNX JAHHBIN KypC.

TecroBble 3amaHust pacCUMTaHbl HAa CaMOCTOSITENBHYIO pPaboTy 0e3 HCIOIb30BaHUS
BCIIOMOT'aTeNIbHBIX MaTepHasioB. To ecTh MpH UX BBHIIOJIHEHUH HE CIIETyeT MOIb30BaThesl y4eOHOM U
JPYTUMU BUJIaMU JIUTEPATYPBI.
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JInst BBINOJHEHUST TECTOBOTO 3aaHUsl, MPEXKIE BCETO, CIEAYET BHUMATEIbHO IPOUYUTATH
IIOCTaBJIEHHBIN Bompoc. [locie 03HAKOMIIEHUsI C BOIPOCOM CJEAYET MPUCTYNaTh K MPOYTECHUIO
npeularaeMbIx BapuaHToB oTBeTa. HeoOXomuMo MmpounTarh BCE BapHaHTHI U B KadeCTBE OTBETA
ciietyeT BeIOparth nHeKC (LuppoBoe 0003HaYEHHE), COOTBETCTBYIOIINI IPAaBUIIBHOMY OTBETY.

Ha BbimosHeHMe TecTa OTBOAUTCS OrpaHWdeHHOe Bpems. OHO MOXKET BapbUpPOBaThbCs B
3aBUCUMOCTH OT YPOBHS TECTHPYEMBbIX, CIOXHOCTH M oObema Tecra. Kak mpaBuio, Bpems
BBIIIOJIHEHUS TECTOBOI'O 3aJjaHus onpeensercs u3 pacuera 60 ceKyH/1 Ha OJJH BOIIPOC.

CopneprkaHue TECTOB IO JTUCLMIIIIMHE OPUEHTHUPOBAHO HA MOArOTOBKY OakallaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TECTa MO3BOJISET MPENOJABATENSIM CYyIUTh O
XO0JIE CaMOCTOSITEIbHOM PabOThl 0aKalaBpOB B MEKCECCUOHHBIN IEPUOJ U O CTENICHU UX MOJArO-
TOBKHU K 3K3aMEHY.

Iloozomoeka u evinonnenue Ketic-3a0aHusl.

Keiic-3ajanne HaleaeHHOIO Ha MOMCK ONTHUMAJIbHBIX BO3YXOOXPAaHHBIX MEPONPUATUIN
JUI. KOHKPETHBIX IPOM3BOJICTB (METAIIIyPrU4eCKUX, XUMUUECKUX U 1p.). CyTh 3aJaHUs COCTOUT
B pa3paboTke rpynmoil cTyJeHTOB 3()h()EKTUBHBIX TEXHOJIOTHYECKHX BO3IYyXOOXPAHHBIX MEPO-
HOPUATUH [Tl pa3JInYHbIX OTPACIEH IPOMBIIIICHHOCTH.

Ha 3anatun oOyuaromuecs: yuarcsi BbISBISATh HEAOCTATKU B JEHCTBYIOIMX TEXHOJIOTUYE-
CKUX JIMHUSX 00€3BpEXMBaHUS I'a30BbIX BEIOPOCOB M apryMEHTUPOBAHHO Ipeuiarath 0osee 3¢-
(EeKTHUBHBIE TEXHOJOTUH, METO/IbI, SKOOMO3AILUTHBIE alllIapaThl.

Ob6cyxaeHne npodaeMbl MOXKET OpraHU30BBIBATHCS JBOSKO: MO0 BCE MOArPYIIIBI aHa-
JU3UPYIOT OJIMH U TOT K€ BOMNPOC (IIPOU3BOJICTBO, JTUOO KOHKPETHYIO TEXHOJIOTMYECKYIO JIM-
HUI0), 100 KakJas IpyIia MNoJydyaeT OTIAeNIbHOE 3a/laHue. 3alaHue — MUCXOJIHbIE JaHHBIE Ui
aHaJIM3a, FPYNIbl CTYJEHTOB MOJIY4al0T HEITOCPEICTBEHHO Ha 3aHATUH.

3a cTpOro OTBEJEHHOE BpeMsl KaK/asi KOMaH/1a 10JKHA:

6. O3HaKOMHTBCS C OCOOCHHOCTSMHU PAOOTHI MPEATIOKEHHON TEXHOIOTUIECKON CXEMBI
00e3BpeKUBaHMSI TPOMBILILIEHHBIX BEIOPOCOB.

7. Haiitu npuynsbl (OMMOKK) MPUBOASIINE K CHIDKEHHIO 3()(HEKTUBHOCTH PabOTHI CH-
CTEMBI IbIJICTra300YHCTKH.

8. TlosicHUTH KaK BIUSIOT JOMYIIEHHBIC OMUOKH Ha 3 dexTuBHOCTH padboTsl [TT'Y.

9. IlpemnoxuTh UACI0 CO3MAHMS HKOJOTHMUECKH OE€30I1aCHOTrO MPOU3BOJACTBA. DJIEMEH-
TOM PEKOHCTPYKIIMHM MOKET ObITh, KaK OTIENbHBIN y3ei (anmapar), TaKk U BCs TEXHOJIOTHYeCKas
munus [TV

10. IMy6mmyHO noKa3aTh MpUUYUHBI (OMMOKK) HecocTtosTenbHOCTH cuctembl 1Y u 3a-
HIUTUTH TPEUIOKEHHBIE KOMAaHJOW TEXHOJIOTMUECKUE BO3AYXOOXPAaHHBIE MEPONPUATHUS U HX
«OKU3HECIIOCOOHOCTBY.

PykoBoauTens U3 uncna npenogasareneil kadeapsl oleHUBaeT HHPOPMATUBHOCTD MPE-
CTaBJISIEMOr0 MaTepuaja, dKOJIOro-3KOHOMUYECKYIO 3(PPEKTUBHOCTh NMpEAaraéMbIX peIlleHuH,
KOMIIETEHTHOCTb CTYJ€HTA M €r0 aKTUBHOCTH ITPH 00CYIEHUHU CIIOPHBIX BOIIPOCOB.

B cnyuyae BpiOOopa oOydaromuMucs HEBEPHBIX, MO0 HE3IPPEKTUBHBIX MyTEH pELICHUS
MIOCTaBJIEHHOW 3KOJIOTMYECKO NpoOieMbl, MpenojaBareieM OpraHu3yeTcs oOCyXJeHHe Mpo-
0JIeMHO cuTyalK, ¢ 0ObSICHEHHEM OIIMOOYHOCTH HMX TOYKHU 3pEHUS M JEMOHCTpalueil ONTH-
MaJIbHBIX, IPABWJIBHBIX ITyTEN PEIIEHUS.

Jlokiiag cocTaBisieTcsl 10 3aJaHHOW TeMaTHKe (IIOMCK ONTHUMAJIbHBIX BO31YXOOXPAaHHbIX
MEPONPHUATHI 11 KOHKPETHBIX IPOU3BOJICTB) MPEAINoaraeT no00p HeoOX0AUMOro MaTepuana
U €ro aHajiu3, ONpeJIelIeHHe ero akTyallbHOCTH U JOCTaTOUYHOCTH, (POPMUPOBAHUE IJIaHa JOKJIa-
Jla WM CTPYKTYPHl BBICTYIUICHHS, TaKMM 00pa3oM, 4TOOBI TeMa ObLIa MOJHOCTBIO PAaCKpHITA.
W3noxxenne maTepuana JOJKHO OBITh CBSI3HBIM, MOCJIEIOBATENIbHBIM, JT0Ka3aTeabHbIM. Crioco0
M3JI0KEHUSI MaTepuaia JUlsl BBICTYIUIEHUS JIOJKEH HOCUTHh KOHCIIEKTHBHBIM MM TE3UCHBIM Xa-
paktep. [logroroBnennas B PowerPoint mpe3eHTanus 10JDKHA WILTIOCTPUPOBATH TOKJIA U OBITh
yIOOHOM Il BOCTIPUSTHS

B rpynmne ¢gopmupyrorcss koMaHIbl 10 2-3 yenoBeKa. YYacTHUKH KOMaH] BBIOMpAIOTCS
cilyyaitHOM skepeObEeBKOM.
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Kaxxnas xomaHma moixy4aer OJAMHAKOBYIO IO COJNEPKAHUIO TEXHOJOTHYECKYIO CXEMY
00€3BpeKUBAHUS TTPOMBIIIUICHHBIX BHIOPOCOB KAKOTO-THOO0 MPOU3BOICTBA (METAILTYPTHYECKOTO,
XHUMHUYECKOro, HerenepepadaTbIBaroIIero  T.11.).

B npenoxeHHONH TEXHOIOTUYECKON JIMHUU MbUIEOYUCTKH AOMYIEHbI OIIUOKHU (TEXHO-
JIOTHYECKUE, KOHCTPYKIIMOHHBIC, XMMUYECKHE, HApYILIEHHEe TEXHUKN OE30MaCHOCTH) HU3-3a KOTO-
peix cucrema III'Y He obecrieunBaeT TpeOyeMoOW CTENEHU OYHCTKH W HAHOCUT OKPYKAIOIICH
cpezie PKOJIOTUYECKUH yiepo.

9. IlepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIL3YeMbIX PH OCYIIEeCTBJICHUN
00pa30BaTeIbLHOIO MpoIecca Mo THCIUIIHHE

[TpumeneHre MUQPPOBBIX TEXHOJOTUH B paMKax MpernojaBaHUs TUCIUILUIMHBI IPero-
CTaBIISICT PaCIIMPEHHBIE BOZMOKHOCTHU 110 OpPraHU3alMK y4eOHBIX 3aHATUN B YCIOBHX IH(PO-
BU3alMKU 00pa30BaHUS U MO3BOJISIET CHOPMUPOBATH Yy 00YUAIOIIMXCS HABBIKU MPUMEHEHUS U (-
POBBIX CEPBUCOB U HHCTPYMEHTOB B MTOBCETHEBHOM JKU3HU U MPO(ECCHOHATLHON 1eATEIbHOCTH.

Jns peanuzanuu 3TOW LENH B pamMKax HU3y4EHHUS NUCUUIUIMHBI MOTYT NPUMEHSTHCS
cnenylomne U(POBBIE HHCTPYMEHTHI U CEPBHUCHI:

IUIA KOMMYHUKAIHH C o0y4aroIuMucs: VK MecceHkep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmKep, pacrpo-
cTpansercs no aunensun FreeWare;

- JUId TUIAHUPOBaHUS AyJUTOPHBIX W BHEAYIUTOPHBIX MEpONpHUsATHiA: SIH-
nekc.Kanenmaps (https://calendar.yandex.ru/) — onnmaiin kajaeHIapb-IUIaHEp, PaCIPOCTPAHAETCS
no suueH3uu ShareWare

- JUIsl COBMECTHOTO HCHOJb30BaHus (ainos: SAnnekc./luck — cepBuc s XpaHeHUd U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, PAaCIpPOCTPAHSETCS MO JIMIEH3UH trialware u
@Oob6nako (https://cloud.mail.ru/) — cepBuc st co3maHusi, XpaHEHUS U COBMECTHOTO HCIIOJIb30-
BaHU (PaliJIOB, pacpoCTpaHsAeTCs 10 JTUIeH3uH trialware;

- U OpraHu3alliy yIaJCHHOW CBA3M W BUaeokoHdpepeniuit: Mirapolis — cucrema s
OpraHM3aly KOJIJIEKTUBHON pabOoThl U OHJIAH-BCTPEY, paCIpPOCTPAHIETCS 1O MPOIPUETAPHON
munen3uu u SAuaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC 7151 BUACO3BOHKOB, pac-
npocTtpansiercs mo juieH3un ShareWare.

Jlns ycnemrHoro OBNaACHHs MUCIUIUIMHON HMCIONB3YIOTCS CIeAyIole HHpopMaIu-
OHHBIE TEXHOJIOTHH OOYUCHHS:

* [pU TPOBEACHUM JIEKIUN HCIONB3YIOTCS MPE3CHTAlMM MaTepuajga B MporpaMme
Microsoft Office (PowerPoint), Bbixom Ha npodeccHOHaIbHBIC CANTBHI, HCIOJNb30BAHUE
BUJICOMATEPHATIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* TPaKTUYECKHE 3aHATHE 10 JUCHUIUINHE TIPOBOISTCS ¢ HEOOXOAUMOTO METOIUIECKOTO
Mmarepuaia (METOAMYECKUE YKa3aHUsl, CIPAaBOYHUKH, HOPMATUBBI U T.11.)

¢ 7ja0opaTopHble 3aHATHS MO JUCHUIUIMHE TPOBOJAATCA B CHEIHAIU3HPOBAHHOU
yueOHOI ayIuTopuun — 1a00paTopun peKyrepany ra3oBblx BEIOPOCOB.

Jl7i TUCTaHIIMOHHOW MOAMEPKKH TUCIUIUIMHBI HCIIONb3yeTCs CUCTEMA YIpaBJIeHUs 00-
paszoBatenbHbIM KOHTEHTOM Moodle. [[1s paboThl B JaHHOM CHCTEME Bce 0OyJaromuecs Ha mep-
BOM Kypce MOJIy4aloT MHAUBHIYaJbHbIE JIOTHH U MMapoib JIJIS BXOJa B CUCTEMY, B KOTOPOU pa3-
MEIIAFOTCS: MporpaMMa JTUCIUTUTHHBI, MaTepHallbl JIUIS JICKIIMOHHBIX W WHBIX BHUJIOB 3aHSATHH,
3a/1aHusl, KOHTPOJIbHBIE BOIIPOCHI.

JIaGopaTopHbIe 3aHATHUS 10 AUCIUILTMHE MTPOBOMISATCS C UCTOIH30BAHUE PA3IMYHOTO Ja-
OopaTtopHOro 060pyJI0BaHMsI, a TAK)KE Ha JTA0OPATOPHBIX CTEHIaX-ycTaHOBKax. Ha 3aHsTuu o0y-
YAFOIIUICS 3HAKOMUTCS ¢ (U3UKO-XUMHUECKUMH METOJaMH aHalln3a OOBEKTOB OKpYKaIOIIEeH
cpenpbl, paboTol M yCTPOHCTBOM IIbLIE Ta300YUCTHOTO 00OPYAOBaHHS U MPUOOPOB, HCIIOJIb3Yye-
MBIX TIPH WCCJIEOBAHUN OOBEKTOB OKPYXKAIOMICH CPENbl, YIUTCS TOTOBUTH CTaHIAPTHBIC pac-
TBOPBI, CTPOUTH KaTMOPOBOUYHBIE TpaUKH U T.11.
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Ha npakTuueckux 3aHATHSIX CTYAEHTHI OTpalaThIBal0 HABBHIKM OOOCHOBAHHOTO BbIOOpa
IBIJIETa3009HCTHOTO 000PYIOBaHHMSI, OMPEICIICHHSI €r0 OCHOBHBIX TA0APUTHBIX Pa3MEPOB U TEX-
HUYECKUX XaPaKTEPUCTHUK.

B mpouecce wu3ydeHHs AMCHUILTAHBI YYEOHBIMH IICTISIMH  SIBJISIFOTCS  3HAKOMCTBO
0akaJaBpoM C OCHOBHBIMH METOJIAMH, TEXHOJOTHSIMH U OCOOEHHOCTSIMH PabOThI pa3jIMyHOro
IBIJICTa3009UCTHOTO 000pYy/IOBaHMS. YCBOCHHE, IIOHUMAaHHE, a TaKXKe CTPYKTypHpOBaHHE
NOJYYCHHBIX 3HAHMA W PpaA3BUTHUE TPAKTHUYECKUX HABBIKOB OOOCHOBAaHHOTO BBIOOpA
9KOOMO3AIUTHOTO 000PYIOBaHHS, MOJCPHU3AIMK (PEKOHCTPYKIIMU) NCHCTBYIOIIEH CHCTEMBI
00€3BpE)KMBAHMS ~ TPOMBIIUICHHBIX  BBIOPOCOB € Y4ETOM  TEXHHMKO-?KOHOMHYECKOU
1eNIecO00Pa3HOCTH.

JUist TOCTHXKEHUST ATHX 1eNiel MCTOIB3YIOTCS B OCHOBHOM TPaJWIIMOHHBIE WH(pOpPMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTUU O0YUYCHHUS C YIETOM Pa3IMYHOrO COYCTAaHUS MMACCUBHBIX (hopMm
(Jexmus, 1abopaToOpHOE 3aHATUE, KOHCYIbTALIMS, CAMOCTOSATENIbHAS PadoTa) U PENPOTYKTUBHBIX
METO/I0B 00y4deHHsI (MIOBECTBOBATEIIPHOE M3JIOKEHHUE Y4eOHOW MH(pOpManuu, 0ObSICHUTEIHHO-
WITIOCTPATHBHOE M3JIOKEHHE) U JIA00OPATOPHO-TIPAKTUYECKUX METOJIOB 00yUYeHHs (BBITOTHEHHE
Kelc-3a1aHui, pacyeT I3KOOMO03alMTHOTO 000PYIOBaHHUS).

YHuBepcuTer oOecreyeH HEOOXOAWMBIM KOMILICKTOM JIMIEH3MOHHOTO IPOTPaMMHOTO
obecrnieveHus:

— omepannonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7E1309;

- onepanoHHas cucrema Astra Linux Special Edition;

— nakeT npukiaagaeix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MaKeT NpuKIaaHbIX nporpamm P7-Oduc.IIpodeccrnonanbHbI;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ans 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparmonnas cucrema Windows Server. KoHTpakT Ha ycinyrd 1o HpeIoCTaBICHHIO
JIUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KoMITbIoTepHOE oOecnieuenune Ne 067/9A ot 07.12.2020 rona;

— cuctema Bueokonpepenicsssu Mirapolis;

— cuctema BuaeokoHpepenucssu [pyhdmu;

— cucremMa ynpasieHus ooyuyenuemM LMS Moodle — nporpammuoe o0ecnieueHne ¢ OTKpbI-
TBIM KOJI0M, pactpoctpansercs no auuenzun GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mnporpammuoe obGecreducHue
pacrpocTpaHseTcs o IPOCToi (HEMCKIIIOUUTEIbHOMN ) JTUIIEH3NH.

10. Onucanue MaTepuaJILHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCylIeCTBJIEHUS
00pa3oBaTeILHOIO NMpoIecca Mo AUCHUILINHE

Peanu3anus yueGHOro npoiecca OCyIEeCTBISIETCS B ClIEHUANBHBIX YUYEOHBIX ayJUTOPHSIX
YHHUBEpPCUTETA IS MPOBEACHUS 3aHSITUN JIEKIIMOHHOTO THUIIA, JTAOOPATOPHBIX M MPAKTUYECKUX
3aHATHUH, TPYNIIOBBIX W WHAWBHUIYAIBHBIX KOHCYIbTAIMHA, TEKYIIETO KOHTPOJIS U TPOMEXYTOU-
HOM arTectanuu. Bece ayauTopun yKOMIIEKTOBAHbI CIIEUAIN3UPOBAHHON MEOEIbIO U TEXHUYE-
CKHMH CpEJCTBAaMU OOYYEHUSsI, CIYKAIUMH JJIsl TPEJICTaBleHns yueOHON nHpopManuu 00Jib-
moit ayauropun. [1pu HeoOXoquMocTH 00yJaroIUMCs peaaraloTcsi Habopbl 1EMOHCTPALMOH-
HOro 00OpyIOBaHMS M Y4eOHO-HAIJISIAHBIX MOCOOMH, oOecrneunBarole TeMaTuYecKue UILTo-
CTpalHH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayAUTO-
puM, KoTopas o0opyJoBaHa yueOHOIl MeOenbio, KOMIIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
noJikitoueHus k cetu «VMHTepHeT» U obecredeHreM 10CTyIa B 3JIEKTPOHHYIO HH(OPMAaIIMOHHO-
obpa3zoBatenbHyio cpeny YIJITY.

Ecth momenienue Ay XpaHeHus U MPOPHIAKTUYECKOTO 00CTyXUBaHUS yueOHOro 000-
pPYAOBaHMUSL.
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TpeGoBanus k ayAuTOPUAM

HanmeHoBaHue crieluagbHBIX MOMEIEHUH
1 TIOMETCHUHN JJIS1 CAMOCTOSITEIIbHOM PaOOTHI

OCHAaIIEHHOCTD CIEIAAIbHBIX OMEIIECHHI
Y TIOMETIEHUH JJIS1 CAMOCTOSITEITBHOM PaOOTHI

[Tomenienue asis JEKIMOHHBIX U MPaK-
TUYECKHUX 3aHSATUH, TPYNIOBBIX U HH-
JTUBHUIYAJIbHBIX KOHCYJIBTAIINM, TEKY-
el ¥ MPOMEKYTOYHOM aTTECTallUH.

Crobl u cTynbs; pabouee MECTO, OCHAIIEHO KOM-
IBIOTEPOM C BBIXOJOM B ceTh VHTEpHET u 3iek-
TPOHHYIO HH(OPMAIMOHHYIO 00pa30BaTENbHYIO
cpemy, a TakXke: SKpaH, IPOEKTOp, MapKepHas
JIOCKa, 2 cTejutaXka JUIsl KHUT, CTeH OXpaHbl Tpya
Y TEXHUKHU 0€30MaCHOCTH.

[Tomermenue aiist 1a60paTOPHBIX 3aHs-
TUN

Yyebnas nadoparopus (Jlaboparopus pekyrnepa-
IIUH Ta30BBIX BEIOPOCOB) /7S MPOBECHUS Jabopa-
TOPHBIX 3aHATUH, OCHAIIIEHHAs JJAOOPATOPHBIMU
CTOJIAMU U CTYJIbSIMH, CICAYIOIIMM 000pyI0BaHU-
eM: J1a0opaTOpHBI cTeHI-ycTaHOBKa «Ormpenerne-
HUE 3aMbUICHHOCTH BO3/yXa», ICUXPOMETPHI,
LIUKJIOH, BUOpOCHTa, Ta0OpaTOPHBII CTEH -
ycraHoBKa «lIblmeouncTkay, 1ab0paTopHbIil
CTCH/I-yCTaHOBKA «AICOpOIIUs», aOCOpOIMOHHAs
U aJICOPOLIMOHHAs YCTaHOBKHU, Ta30aHAIN3aTOPBI,
CYIIHMJIBHBIN 1Kad, BECHI aHATUTHYECKHE — | mIT.,
BEChl TEXHUUYECKUE — | 1IT., 71a00opaTopHbIe MPU-
CTaBHBIE CTOJIBI — 8 IIT., BBITSDKHBIC IIKa(bI — 4
wt. [lepeHocHbIe: HOYTOYK; KOMILIEKT 3JIEKTPOH-
HBIX Y9€OHBIX MaTEpPHAJIOB 110 TeMaTHKe Jadopa-
TOPHBIX 3aHITUH.

[TomereHus A1 CaMOCTOSTSIILHOM
paboTsl

Cromnbl, cTynbs, 5KpaH, npoektop. Paboune mecra
CTYACHTOB, OCHAIICHbI KOMIIBIOTCPAMH C BBIXOAOM
B ceTh VIHTEpHET M 3JIEKTPOHHYIO MH(OPMAIOH-
HYI0 00pa30BaTeNIbHYIO CPENy.

[Tomemenne U1 XpaHeHHst U PO H-
JAKTUYECKOTO OOCITYKUBAHUS yueOHO-
ro 000pyJ0BaHUs

Pacxoanbie MaTepuanbl Uisi pEMOHTA U OOCTYXKHU-
BaHMs TEXHUKHU. MecTa Juisi XpaHeHHUs: 000py10Ba-
HUS
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