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1. OOuume moJI0KeHUSA

Juctummaa «b1.B.J12.01.02 Teopetuueckre OCHOBBI OTYYEHUS U TIEPEPAOOTKU BOJIOK-
HUCTBIX MaTepHasioB» OTHOCUTCS K 010Ky b1 ydueOHOro miuaHa, BXOJIAIIET0 B COCTaB 00pazoBa-
TEJIbHOM mporpammbl Beiciiero oopasoBanust 18.04.01 — Xumuueckas texnonorus (npoduib —
TexHonorus Moay4eHus U nepepadoTKM MaTepUaloB HA OCHOBE MPHUPOJHBIX U CUHTETHUYECKUX
HOJIMMEPOB).

HopmatuBHO-MeTOIMYeCKON 6a30¥ s pa3pabOTKu pabodeil mporpaMMbl y4eOHOH aHC-
muIuHbl «TeopeTnueckne OCHOBBI OJTYYEHUSI U EPEepadOTKHA BOJOKHUCTBHIX MaTEpPHAIIOBY SB-
JISIOTCS:

- @enepanbubiil 3akoH "OO oOpazoBanun B Poccuiickoii denepanuu”, yTBep KICHHBIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- DenepanbHBIA TOCYIAPCTBEHHBI 00pa30BaTEIbHBIA CTAHAAPT BBICIIETO OOpa30BaHUs
(®I'OC BO) no nanpasneruto moarotoBku 18.04.01 «Xumudeckas TeXHOJOTHs» (YPOBEHb Ma-
THCTpaTypa), YTBEPKIACHHBIM NMpHUKa3oM MuHuctepctBa oOpazoBanus u Hayku PO Ne 910 or
07.08.2020;

- Ilpuka3 MunucrepctBa Tpyaa u couuanbHoi 3amutsl oT 07.09.2015 r. Ne 592n «O6
YTBEpkKACHUH MPOPECCHOHANBHOIO cTaHfapTa «CHernuaiucT Mo MPOM3BOACTBY BOJOKHHMCTBIX
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAIIOBY.

- Ilpuka3z MunucrepctBa Tpyaa u conuanbHoi 3amutel oT 07.09.2015 r. Ne 5941 «O6
YTBEPKACHUHM NMPOPECCUOHANBHOIO cTaHaapra «CHenuagucT MO MPOU3BOJCTBY HAHOCTPYKTY-
PUPOBAHHBIX MOJMMEPHBIX MaTEPUATOBY.

- Tlopsimok opraHu3anyi ¥ OCYIIECTBICHUSI 00pa30BATENBHON JNESTEIHLHOCTH IO 00pa3o-
BaTEeJbHBIM IMPOTrpaMMaM BBICIIErO O0pa30BaHMs - MporpaMMamM OakaliaBpuaTa, Iporpammam
crenuainuTeTa, IporpaMmMaM MarucTparypbl, yTBEpKAECHHbIN nprukazoM MuHoOpHayku Poccuu
oT 06.04.2021 1. Ne245;

— Tlopsimox mpoBeneHUs] rOCYAapCTBEHHON HMTOTOBOM aTTecTallMu MO 00pa3oBaTeIbHBIM
IIporpaMMam BBICLIETO 00pa30BaHUsd - MporpaMmamM OakanaBpuara, porpaMmamM ClenualuTeTa
U [IpOrpaMMaM MarucTpaTyphl, YTBEp:KIEeHHBIN nmpukazoM MunobpHayku Poccuu ot 29.06.2015
r. Ne 636;

- YcraB YIJITY;

— JlokanbHble HOpPMaTUBHBIE aKThl IO OCHOBHBIM BOMNPOCAM OpPraHMU3aIMU U OCYILECTBIIe-
HUS 00pa30BaTeNbHOMN NEATETLHOCTH.

OoOyuenne no obpazoparenpHOil porpamme 18.04.01 — Xumundeckas TexHonorus (Ipo-
¢wip — TexHonorus nojaydeHus U nepepaboTKU MaTepUaloB Ha OCHOBE NMPHUPOJHBIX U CHUHTE-
TUYECKHUX [TOJIMMEPOB) OCYIIECTBIISETCS HA PYCCKOM SI3BIKE.

2. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AUCIHUILINHE, COOTHECEHHBIX C
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOrPaMMbl

[InanupyeMbIMU pe3yibTaTaMu OOyYEHHUs MO JIUCIUIUIMHE SBJISIOTCS 3HAHUS, yYMEHUS,
BJIAJICHUSI U/UJIH OMBIT AEATEILHOCTH, XapaKTePU3YIOIINE Tanbl/ypoBHU (POPMHUPOBAHUS KOMIIE-
TEHIUH U 00ecreunBaroIIfe JOCTUKEHUE IIIIaHUPYEMbIX Pe3yJbTaTOB OCBOCHUsI 00pa30oBaTellb-
HOH IIPOrpaMMBbl B LIETIOM.

Heap aucuumiuHbl — GOpMHpPOBAHUE CUCTEMBbI 3HAHMHM M MPAKTUYECKUX HABBIKOB IO
pa3paboTKe U COBEPIIEHCTBOBAHUIO TEXHOJIOTMUYECKHX MPOLECCOB MOTYYEHHUS BOJIOKHUCTHIX Ma-
TE€pPUAJIOB C Y4€TOM MHUPOBOM MPAKTUKH.

3a1a4uy JUCLUIUINHBIL.

— O3HAaKOMHTBHCS C NEPETOBBIM MUPOBBIM OIBITOM M NEPCHEKTUBAMHM TEXHHYECKOTO pas-
BUTHS OTPAC/IU B 00JIACTH MOJIy4Y€HHUS BOJIOKHUCTBIX MaTepUasoB;

— M3Y4YUTh TEXHOJOTMYECKHUE MPOLECCH MOJNYyUYECHHs] BOJIOKHUCTBIX MaTE€pHAJIOB U UX Ia-
pameTpsl;

— HU3YYUTh KOHCTPYKIMIO U IPUHIUI pabOThl OCHOBHOTO OOOPYJOBAaHUS /IS MOJTyYSHHS
BOJIOKHUCTBIX MaTE€pHAJIOB;



— O3HAKOMHUTHCS C HOPMATUBHOW TOKYMEHTAlMEH TEXHOJIOTHYECKOTO O0ECIeUeHUs MPo-
M3BOJICTBA BOJIOKHUCTBIX MaTepUAIIOB;

— M3Y4YUTh TEXHUYECKHE TPeOOBAaHUS K CHIPBIO U TOTOBOW MPOIAYKIIHH;

— JlaBaTh 3aKJIIOYEHUE O MPUTOJHOCTU CBHIPBS AJIS MOJYyYEHHS MPOAYKIUHU 33JaHHOTO Ka-
YecTBa;

— HAy4YuTh MpaBUiiaM pa3padOTKH MPEAIOKEHUN MO COBEPIICHCTBOBAHUIO TEXHOJIOTHYE-
CKHX IPOIIECCOB MOJYyYEHUS BOJIOKHUCTBIX MaTepUAJIOB,;

— Hay4uTbh IPOBOAUTH cOOp, 0OpabOTKY U aHAU3 HAYYHO-TEeXHUYECKOU HH(pOpMAIUU s
COCTaBJICHUS TUIAHA U TMPOBEACHUS HAYyUYHO-UCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX
pabor;

IIpouecc m3yveHuss AUCHUIJIMHBI HANpaBJieH HA (POPMUPOBaAHUE CJAEAYIOIIUX MPO-
(eccuoHATIBLHBIX KOMIIETEHIIUI:

- IIK-1. ToroBHOCTH pa3pabaThiBaTh U COBEPILICHCTBOBATH TEXHOJOTMUYECKHE MPOIIECCHI,
COKpAIaTh PaCXOJIbl CHIPbS U MaTepUANIOB;

- IK-4. CriocoGHOCTh aHAIM3UPOBATh M COCTABIISATH HAYYHYIO U TEXHHUYECKYIO JIOKYMEH-
TaIUIo, OTOMpaTh WH()OPMAIMOHHBIC MAaTEPHAIIBI ISl MPOBEICHUS HCCIEIOBATEIBCKUX U IPO-
EKTHBIX padoT.

B pe3yabTare usyueHus AUCHUNIMHBI 00YYAIOUIUIICS 10JIAKEH

3HATh!

— Mepe0BON OTEUYECTBEHHBIN U 3apYOCIKHBIN ONBIT U MEPCIEKTUBBI TEXHUYECKOTO Pa3BH-
THUSL OTPAC/Id B 00JIaCTH MPOU3BOJICTBA BOJIOKHUCTBIX MAaTEPUAIOB;

- TpeOOBaHUs, MPEIBABIAEMbIE K KQU€CTBY ChIPbsi M1 TOTOBBIM BOJIOKHUCTHIM MaTepuaiaM
U UX MapaMeTphl;

— TEXHOJIOTMUYECKHE IMPOIECChl U UX MapaMeTpbl, HUCIOIb3yeMbIE /I MPOU3BOJICTBA BO-
JIOKHUCTBIX MaTePHUaIOB;

— YCTPOWCTBO OCHOBHOT'O OOOpPYAOBaHUS, UCIOIB3YEMOTO B MPOU3BOJCTBE, U MPUHIIUIIBI
ero paboThI;

— (PMBUKO-XMMHYECKHE U MEXaHHMYECKHE CBOMNCTBA BOJIOKHUCTBIX MAaTCPHUAIOB B 3aBUCHMO-
CTH OT TEXHOJIOTUHU UX MPOU3BOJICTBA;

— HOPMATHBHBIC M JIOKAJTHHBIC JOKYMEHTBI TI0 TEXHOJIOTUYECKOMY OOCECIICUCHHUIO TPOU3-
BOJICTBA BOJIOKHHCTBHIX MaTepUaoB U MpaBuiia 0POpPMIICHUS TEXHUYECKON TOKYMEHTAIUH;

yMeTh:

— pa3pabaTbIiBaTh MEPONPUSITHS [0 MPEAYIPEKICHUIO M TUKBUIAIUY IPUIHH OpaKa;

— OTpENENATh TEXHUYECKHE TpeOOBaHUsI, IPEABIBISIEMbIE K ChIPbIO, MaTepHUaiaM U TOTO-
BOM IIPOJYKLIUH;

— OCYHIECTBJISITH KOHTPOJIb MApaMETPOB TEXHOJIOTMUECKUX MPOIIECCOB MPOU3BOICTBA BO-
JIOKHUCTBIX KOMIIO3UIIUOHHBIX MaTEPHUAIIOB;

— OpPraHu30BBIBaTH COOp, 0OPAOOTKY, aHATU3 M HAYYHO-TEXHUYECKON MH(OpMAIUH 0 10~
JYYEHUIO BOJIOKHUCTBIX MaTepHUAJIOB,;

— MOATOTABJINBATh 0030pbl HA OCHOBE 0000IEHNUS PE3yIbTATOB 3aKOHUYEHHBIX HCCIIEI0BaA-
HUH U pa3paboToOK, a TAKXKE OTEYECTBEHHOTO U 3apyOEKHOTO OIBITA.

Baaners HaBbIKAMU:

— pa3paboTku paboueill TEXHOJOTMYECKOH JOKYMEHTAllUUd IMPOU3BOJICTBA BOJIOKHUCTBHIX
MaTepHaJioB;

— pa3paboTKH paboyero TEXHOJIOTUYECKOTO MpoIiecca MPOU3BOJICTBA BOJIOKHUCTHIX MaTe-
pHUasoB;

— BXOJIHOTO KOHTPOJIS CBHIPbsl, BCLIOMOTaTEJbHBIX MATEPHAIIOB M BBIXOJHOTO KOHTPOJIS
MPOIYKIIUA Ha COOTBETCTBHE TPEOOBAHUSM 3aKa3dMKa MPHU MPOU3BOJICTBE BOJIOKHUCTHIX MaTe-
pHUAaoB;



3. MecTO IMCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOorpaMMsl
Jlannast yueOHasi TUCIUIUIMHA OTHOCUTCS K YacTH, TUCHUIUIMHBI 110 BBIOOPY (opMupye-
MOW yYaCTHMKaMH 0Opa3oBaTEbHBIX OTHOIIEHHH, YTO O3HadaeT (OPMHPOBAHUE B Ipolecce
0o0y4eHHs y MaruCcTpaHTa OCHOBHBIX NPOGECCHOHATbHBIX 3HAHUN U KOMIETEHIIMIM B paMKaxX Bbl-

OpaHHOTO TPOUIIS.

OcBoeHue NaHHOM AMCUUIUIMHBI SIBJISAETCS HEOOXOAUMOW OCHOBOH Ui MOCIEAYIOIIEro
uzyuenust qucuuiuina OITOIT u Hanmcanus BBITYCKHON KBaTM(PUKAMOHHONW PabOTHI.

Hepequb 0686116'{”6(1}01141/06, conymcemeyrouux u obecneyusaemvix OMCL;I/U’ZJZMH

O6ecneunBaronye ConyTcTBYIOIINE Ob6ecneurBaeMbIe
Hayunble 0CHOBBI COBEpIIICH- TexHoIoTUs MOTyYEHUs [ToBbImIeHME FKCIUTYyaTAllMOH-
CTBOBAHMSI TEXHOJIOTUI MOJIUMEPOB HBIX CBOMCTB MOJMMEPHBIX Ma-

TCPHUAJIOB U KOMITIO3UTOB

DU3UKO-XUMHUS IMOJIMMCPHBIX
1 BOJIOKHHUCTBIX MAaTCPUaIOB

buononumeps! u Ouora-
CTHKHU

dopmupoBaHue IKCILTyaTaIN-

OHHBIX CBOMCTB Oymaromno100-

HBIX MaTEPUAIOB UX XUMHYE-
CKHX BOJIOKOH

[Tpon3BoOCTBEHHAS MMPAKTHKA
(TexHoMornyeckas (IpoOeKTHO-
TEXHOJIOTHYECKasl) MPaKTHKa

Teopernueckre OCHOBBI I1e-
pepabOTKH MOJIMMEPHBIX
MaTEepUaIOB U KOMIIO3UTOB

[IpousBoacTBEHHAs IPAKTUKA
(mpenaunIoMHast)

OxpaHa UHTEIJIEKTYaTbHOM
COOCTBEHHOCTH

[IpousBoacTBEHHAs MpaK-
THKa (HAy4HO-
UCCleoBaTenbcKas padoTa)

BeimonHeHue, moAroToBka K
IPOIIETyPE 3alIUThI U 3aIUTa
BBIITYCKHOHN KBaTHU(UKAIINOH-

HOM pabOThI

WNudopmaninoHHbIe TEXHOJIO-
I'MM B HayKe U 00pa30BaHuU

[IpousBoicTBEHHAs TPaK-
THKa (HAy4HO-
UCCIIeIoBaTeNbCKas padoTa)

Texnonorus Gymaru u KapToHa

Yka3zaHHbIE CBSI3U JUCHMIUIMHBI JTal0T 00YYaronieMycsi CHCTEMHOE MPECTaBICHUE O KOM-
IIeKCe M3y4aeMbIX AUCHUILTHH B cooTBeTcTBUU ¢ PI'OC BO, uto obecrieunBaeT TpeOyemblit
TEOPETHUUECKUN YPOBEHb M MPAKTUYECKYIO HAMPABICHHOCTh B CHUCTEME OOydeHUs U Oymayuien

ACATCIIbHOCTH BBIITYCKHHUKA.

4. O0beM AUCHHMIVIMHBI B 3a4€THBIX €IMHUIAX ¢ YKa3aHHEM KOJHMYeCTBA aKa-
AeMHYeCKHX YaCOB, BbIIeJIECHHBIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npemnojaaBare-
JieM (110 BUaM y4eOHBIX 3aHATHH) H HA CAMOCTOAITEILHYIO padoTy 00y4aromuxcs

OO11as TpyI0EMKOCTh TUCITUTLTHHBI

Bcero akageMn4ecKux 4acoB

Bup yue6HOM paboThI
ouHas (popma OYHO-3a04Has popma

KonTakTHas padora ¢ npenogaBarejiemM™: 44,25 24,25
nexuuu (JI) 14 10
npaktuaeckue 3anstus (113) - -
nabopaTopHuble padotel (JIP) 30 14
WHBIC BUJIBI KOHTAKTHOMW PabOTHI 0,25 0,25
CamocrosiTe/ibHasi padoTa 00y4YaOIIUXCS: 135,75 155,75
M3y4eHHE TEOPETUIECKOTO Kypca 60 70
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 65 70
MOATOTOBKA K MPOMEKYTOYHOM aTTeCTallUU 10,75 15,75
Buja npoMexyTOYHOM aTTeCTALMHU: 3a4er 3a4er
OO01mast TpyA0eMKOCTb, 3.€./ 4achl 5/180 5/180




*KonTakTHas paboTa 00ydalOMMXCS ¢ TIPENoaBaTeieM, B TOM UHCIIe C IPUMEHEHHEM JUCTAHIMOHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHA JICKIIMOHHOTO TUMA, W (MJIM) 3aHATHS CEMHHApPCKOTO
TUIa, J1abOpaTOpHbIE 3aHATHA, W (MJIM) TPYNIOBBIE KOHCYJIbTAUWH, U (WIM) WHAWBUAYAIbHYIO paboTy
oOyyaromerocs ¢ MmpenojaBareieM, a TakKe aTTeCTAlUOHHBIE NCIBITAHUS TPOMEKYTOUHON aTTeCTalUH.
KonrakTHas paboTa MOKET BKIIIOYATh MHBIC BHIBI y4EOHOH JEATEIBHOCTH, MIPELyCMaTPHBAIOIINE TPYII-
HOBYIO W HHAMBHIYAIBHYIO PaboTy 00ydaroImuxcs ¢ mpenogaBateneM. Yachkl KOHTAKTHOIH paboThI ompe-
nensitorest [lonoxennem 06 opraHu3anuy ¥ MPOBEACHUH KOHTAKTHON paboThI PH peain3aluu oopa3oBa-
TEJNIEHBIX MPOrPaMM BhICIIETO 00pa3oBaHMs, YTBEPKICHHBIM YueHbiM coBeToM YIJITVY ot 25 deBpans
2020 ropna.

5. Coaepxanue TMCHUILVIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3/esiaM) ¢ YKa3aHH-
€M OTBEJIEeHHOr0 HA HUX KOJMYECTBA aKaJeMHYeCKHX YacoB
5.1. TpynoemkocTh pa3aeioB AUCHUNIHHBI

Ounas gopma o0yueHus
Ne HaumenoBanue pasnena e . | CamocTosATEIRHAS
JI 113 JIP | KOHTaKTHOM
/1 JUCITUTIAHBI pabora
paboThI
1 | Tema 1. llenu u 3agaum awc-
nuruHbl. Knaccudukanms
BOJIOKHHUCTBIX TOTydadpuka- 2 4 6 31
TOB, UX Ha3HA4YeHHE U 00IIas
XapaKTePUCTHKA.
2 | Tema 2. XuMHu4YeCKUe CIIOCO-
OBl TPOU3BOACTBA HEOETIEHOM 4 8 12 32
LIEJIIIOJIO3BI
3 | Tema 3. MexaHH4eCKHE CIIO-
cOoOBI TIPOM3BOJCTBA BOJIOK- | 4 8 12 31
HUCTBIX MaTePUATIOB
4 | Tema 4. OrOenka u oOjaro- 4 10 14 31
PaXUBAHUE LIECIUTFOJIO3BI
HToro mo pasnenam: 14 30 44 125
IIpomexxyTouHas arrecranus X X X 0,25 10,75
Bcero 180
OuHo-3a04Has popma o0yueHHs
Ne HaunmenoBanue paznena EEE . | CamocTosTEeIIbHAS
JI I13 JIP | KOoHTaKTHOM
n/n JUCLIATIIAHEI pabora
paboThI
1 | Tema 1. Ilenu u 3amaun auc-
rutuaHbL. Kitaccuukamnms
BOJIOKHHUCTBIX Nonydadpuka- 1 2 3 25
TOB, UX Ha3HAUYCHHE U 00IIas
XapaKTePUCTHKA.
2 | Tema 2. XuMHUYECKHE CIIOCO-
OBbI MPOM3BOICTBA HEOeneHoH | 3 2 5 45
LEJITIOJIO3BI
3 | Tema 3. MexaHn4ecKue CIo-
COOBI TIPOW3BOJCTBA BOJIOK- | 2 5 7 45
HUCTBIX MaTepPHAIIOB
4 | Tema 4. OtbOenka u oOmaro- 4 5 9 o5
paKHBAHKE T[EIUTIOJIO3BI
HToro no pazgenam: 10 14 24 140
[TpomexxyTounast arTectarus X X X 0,25 15,75




Bcero
Ne HaumenoBanue pasnena . | CamocTosTeNILHAS
JI 113 JIP KOHTaKTHOM
/11 JIUCITUILINHEI pabota
paboThI
Bcero 180

5.2 Conep:xaHue 3aHATHI JEKIMOHHOTO THIIA

Tema 1. BBegenne B kypc «Teopernyeckue 0CHOBBI IOJIy4YeHHS U NepepadOTKH BO-
JIOKHHCTBIX MaTepuaJyioBy. Llenu u 3agaun aucuumiuussl. Kiaccudukanys BOJTOKHUCTBIX 110-
Ty(habpuKaTOB, X Ha3HAYCHHE U 00Iasi XapaKTePUCTHKA. XUMUYECKUE, XUMUKO-
MEXaHUYECKUE, MEXaHO-XUMHUECKUE U MEXaHUUECKUE CIIOCOObI TPOU3BOCTBA BOJOKHUCTBIX
noiy(habpuKkaToB, 0COOEHHOCTH COCTaBa M CBOIMCTB MOJYyYaeMbIX IPU 3TOM MaTepUaJIOB.

Tema 2. Xumuueckue crnoco0bl NPON3BOACTBA HeOe1eHOI 1e/1110J103bI

2.1 CocTosiHUE U EPCHEKTUBBI PA3BUTUS IPOU3BOJCTBA LEIIIHOJIO3b] CYIb(UTHBIM CIIO-
coboM.

CynbppuTHble CIIOCOOBI NMPOU3BOACTBA BOJOKHUCTBIX Moiy(adpukaroB. TexHosormue-
CKHE CXEMBI ITPOM3BO/ICTBA. KauecTBo n 0COOEHHOCTH NMOATOTOBKH JpeBECUHBI. [IpuroToBienne
CyIb(QUTHON BApOYHON KHUCIOTHI, PErYJIMPOBAHUE €r0 COCTaBa. TEXHOJOTMYECKUE CXEMbl U
000py/10BaHNE KUCIOTHBIX 11€X0B. OCHOBHBIE MPOLIECCHI U PEAKIIMH IPU CYJIb(PUTHBIX criocobdax
npousBojcTBa monydabpukaroB. Xumu3M CyabQUTHOH, OuUCyIbQUTHON, HEHTpaIbHO-
CyIb(QUTHOM, cTyrnmeH4YaThix Bapok. OCHOBHBIE (DaKTOPHI, BIUSIONIME HA MPOLECC CYIbPUTHOM
BapKH U MOKa3aTelld KauecTBa LeJuTr0s103bl. OCOOEHHOCTH U NMPEUMYILECTBA BapKHU LIEJUIIOI03bI
C KHCIIOTOH Ha PAaCTBOPUMBIX OCHOBAHHSIX. PeKUMBI CYIb(UTHON BapKH IEILTIOI03bI. TEeXHOI0-
rust 1 00opynoBaHue Uil OMCYNIb(OUTHON, HEUTPATBHO-CYIb(MUTHON U CTYNEHUYATBIX CIIOCOOOB
BapKH, CBOMCTBA MOJy4aeMbIX Moiy(padpukaroB, ux npuMmeHeHue. HempepsiBHas cynbhuTHAS
Bapka 1esnoiao3bl. Kuneruka Bapku. Perenepanus anruapuna u remna. CocraB cayBok. CxeMsl
pereHepanoHHbBIX YCTAHOBOK M UX obopynoBanme. KomrekcHas nepepaboTka Cymb(UTHBIX
I1€J0KOB. TeXHUKO-3KOHOMUYECKHE TOKa3aTeNln Cylb(PUTHBIX crlocoO6oB Bapku. Ilytu pekoH-
CTPYKIIMH U HHTEHCU(PHUKALNH CYIb(OUTIEIUTIOIO3HBIX TPOU3BO/ICTB.

2.2 CocTOsiHMEe W TEPCHEKTHUBBI Pa3BUTHS MPOU3BOJACTBA LIEJUIIOIO03bI CYIb(GaTHBIM U
HaTPOHHBIM CIIOCOOOM

TexHonornueckne cxemsl Mpou3BOJACTBAa. KauecTBO U 0COOEHHOCTH MOJATOTOBKM JpeBe-
cuHbl. OCHOBHBIE MPOLIECCHl M PEAKIIMH IIPU HATPOHHOM M CyJiIb(paTHOM crioco0ax Bapku. Brius-
HUE OCHOBHBIX ()aKTOPOB Ha MPOLIECC BAPKHU IIEJUTFOJIO3bI MIEJIOYHBIMU criocoOamu. Pexumbl
cynb(haTHOM ¥ HATPOHHOM BapKH L1eJUTI0NI03bI. Vcrionb30BaHue Tera napoB CAYBOK U BbITYBKH;
yJIaBJIMBaHUE JIETyUUX BEIIECTB. Bapka IeJI0103b6I BBICOKOTO BbIXOAa. Bapka 1enntonoss! ¢
npenruaponauzomM. CBolicTBa U MpUMEHEHUE CyIb()ATHON U HATPOHHOM LEJUTIONIO3bI U MOTYLIEN-
J0J103bl. Y CTAaHOBKM Il HETIPEPBIBHOM Bapku LEJUT003bl cucteMbl «Kamiopy». CoBmelenne
BapKu IMPOMBIBKU IIENbl B OJHOW ycTaHOBKE. MHOroTpyOHBIE YCTAaHOBKHM I HETPEPHIBHOM
BapKu NOJyLEUII0N03bl cucteMsl «llannusa». Teopus mpoMbIBKH LENI0I03bl. TexHuKa nepuo-
JUYECKON M HEeNpepbIBHOM NMPOMBIBKH, pUMeEHsieMoe obopynoBanue. boprda ¢ neHoobpazoBa-
HUeM. OCOOEHHOCTH MPOMBIBKH CYJb(AaTHON LEUII0I03bl. TEeXHUKO-3KOHOMUYECKUN aHaIu3
Cynb(}aTHOTO U HATPOHHOTO CIIOCOOO0B MOJIYYEHHUS LEJUTI0NI03bl. [1yTH peKOHCTPYKIIMU U UHTEH-
CU(pUKAIMU CYTb(PaTLEITIOI03HbIX POU3BOJICTB.

2.3 Perenepatyisi OTpaOOTaHHBIX BapOYHBIX PacTBOPOB

IlepepaboTka Cyab(QUTHBIX IIEIOKOB: pereHepalysi cepbl U OCHOBAHUS M U3 OTpabOTaH-
HBIX CYJIb(UTHBIX IIEeT0KOB. Teopus mporecca BbIIapKH YEPHOTO IIeNI0Ka. Y CTPOICTBO BhINap-
HBIX anmnaparoB U paboTa MHOTOKOPITYCHBIX BBINMApHBIX cTaHIMN. Teopus mporecca CKUTaHUS
nienoka. TemnoBoil GanaHC mpolecca CXKUTraHus IIelIoKa. Y CTPOWCTBO COJOpETreHEepallnOHHbBIX
KOTJIOArperaTtoB. YJaBiIMBaHUE YHOCA XMMHMKATOB IIPH CKAaTHM Ienoka. O4ucTKa ra3oBbIX BbI-
OpocoB. Mcnons3oBanue BTOpHuYHOro Teria. KaycTuzamusi 3€l€HOTO IIeNOoKa, MPUMEHSEeMOe



oOopynoBanue. PereHeparysi U3BeCTH M3 KayCTU3alMOHHOTO nuiama. KpyrooGopoT menouu u
cepbl B CyIb(aTIeIII0I03HOM Npou3BoaAcTBe. [loTeps menodyu u cepbl U CTENEHb UX pereHepa-
UHU. YJIaBnuBaHHE W OOE3BPEKMBAHHE IypPHOINAXHYIIUX CEPHUCTBHIX coeanHeHuil. Hosble
HAIpPaBJICHUS B pereHepaliy HIeJI0UU U KOMIUIEKCHOE UCIIOJIb30BaHUE BEIIECTB, COIEPIKALIUXCS
B YEPHOM IIEJIOKe. XUMHUYECKass M OMOJOTHYECKasi OYMCTKAa CTOYHBIX BoA. Co3laHue Mpous3-
BOJICTB C 3aMKHYTBIM BOJIOTIOIb30BaHHEM.

2.4 CenapupoBaHue, COPTUPOBAHHE, OYMCTKA, 00ECCMOIMBAHHE U CTYLICHHUE IIeJUTIONI03BI

TexHonornyeckue cxembl OUUCTKH OTENIOB U MPUMEHsIeMOe 000pYyI0BaHHE TSl Cerapu-
pPOBaHUs, COPTUPOBAHHSI, 00ECCMOIMBAHUS U CTYIIEHUS TPU MTPOU3BOJICTBE IEIUIIOIO3BI PA3IN-
Horo Ha3HaueHus. [lepepaboTka 0Tx0/10B copTupoBanus. Vcronb3oBaHnue 000pOTHOM BOIBI.

Tema 3. Mexannuyeckue crnocodbl NPOM3BOACTBA BOJTOKHUCTHIX MATEePHAJIOB

3.1 IIpousBoacTBO MexaHuueckou (nedubOpepHoi) Maccel U3 OamaHcoB. TexHoIorHMYe-
CKasi cxema mporecca u ero odbopynoanue. Teopus nepuOpupoBanus apeBecuHbl. OUncTKa U
CTYIICHHE JPEBECHOI Macchl, epepadoTKa UCIOIb30BAaHHE OTX0A0B COPTUPOBAHUSI.

3.2 IIpou3BOACTBO MEXAHUYECKOW Macchl U3 IeNbl. TEeXHOJIOrM4ecKasl cxema Iporuecca
U ero o0opyIoBaHue.

3.3 Or0enka apeBecHOM Macchl U ee anmnaparypHoe opopmiieHne. OxpaHa OKpysKaromei
Cpe.Ibl TP MPOU3BOICTBE JPEBECHON MacCHhI.

Tema 4. OT0esiKka 1 00J1arOpaKUBAHUE 1EJTIOJI03bI

4.1 Otbenka HeITI0I03bl PA3IUYHBIMU peareHTaMu U (PakTOphI, BIUSIONINE HA Hee. Xu-
MU OTOCJIKH.

4.2 CriocoOb1 00maropa)kuBaHus LEJUTI0NI03bl. BiusiHre obnaropakuBaHus Ha CBOWCTBA
LEJUTIOJIO3BL.

4.3 TexHonorust 1 000pyI0BaHKE 7151 OTOCNKHU M 00IaropakuBaHus 1eJITH0I03bl. CXeMbl
OTOENFHBIX [IEX0B B IIPOU3BO/ICTBE IEIUTIOJIO3BI PA3TUYHOTO HA3HAYCHUSI.

5.3 Tembl u popMbI 3aHATHI CEMUHAPCKOTO THIA

Y4eOHBIM MJIAHOM MO JUCIUIUIMHE IPEyCMOTPEHBI JIabopaTOpHbIe PadOTHI.

No HaumenoBanue pa3nena IuCHUIIUHBI dopma TpoBEAECHUS TpynoemMKocTb, yac
B (Momy1nst) 3aHATHUS OYHasl | OYHO-3a04Has
Tema 1. Llenu 1 3a7a4u JUCUUIUIHHBI.
1 Knaccudukanus BOTOKHUCTBIX TOTY- nabopaTopHas 4 2
(dhabpukaToB, UX Ha3HAYCHHUE U O0IIIast pabora
XapaKTepUCTHUKA.
9 Tema 2. Xumuueckue croco0bl Mpous- naboparopHas 8 5
BOJICTBA HEOEJICHOH 11eJUTI0II03b] pabota
3 Tema 3. Mexanudeckue crnocoObl Mpo- naboparopHas 8 5
U3BOJICTBA BOJIOKHUCTBIX MaTepHAJIOB pabota
4 Tema 4. Ot0enka u obyiaropaxuBaHue naboparopHas 10 5
LIEJUTI0JI03BI pabota
HTtoro yacos: 30 14
5.4 letam3anus caMOCTOATEIbHOI padoThI
No HaunmenoBanue pasnena nucuumiu- | Bug camocrositenbHOM TpynoemMKocTb, yac
HBI (MOJTYJI) paboThI OYHas | OYHO-3a04YHAs
MOJITOTOBKA K OIIPOC
Tema 1. lenu u 3aga4un JUCIUTLIN- a p yv
1o TemMe JabopaTopHOI
Hbl. Kitaccugukanust BOJTOKHUCTBIX
1 paboTHI; 31 25
nosypaOpuKaToB, UX Ha3HAUYECHUE U
MOJIFOTOBKA OTYETHBIX
00111351 XapaKTepUCTHKA.
MaTEpUaJIOB K 3alIUTE;
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No HaumenoBanue pasnena nucuuniu- | Bug camocrositenbHOM TpynoemMkocTb, yac
HBI (MOTYJIsT) paboTsI OYHasl | OYHO-3a0YHas
MOJArOTOBKA K TEKYIlle-
My KOHTpOJIIO B hopme
TECTUPOBAHUS
MOJITOTOBKA K OIIPOCY
10 TeMe J1abopaTOpHOU
aboThI;
Tema 2. Xwumuuyeckue CIOCOOBI p ’
. MOJIrOTOBKA OTYETHBIX
2 | mpousBojacTBa HEOEICHOW IICILTIO- 32 45
MaTepUasoB K 3alIUTE;
JI03BI
MOJArOTOBKA K TEKYIlle-
My KOHTpOJIIO B hopme
TECTUPOBAHUS
MOJIFOTOBKA K OIIPOCY
10 TeMe J1abopaTOpHOU
aboThI;
Tema 3. Mexanuueckue CcrocoObl p ’
MOJITOTOBKA OTYETHBIX
3 | mpou3BoACTBA BOJIOKHHCTBIX MaTe- 31 45
MaTepUasIoB K 3allIUTE;
pHasoB
MOJrOTOBKA K TEKYIlle-
My KOHTpPOJIIO B hopMme
TECTUPOBAHUS
[IOJIFOTOBKA K OIIPOCY
0 TeMe J1abopaTOPHO
paboThI;
4 Tema 4. OtGenka u obnaropakuBa- | MOJATOTOBKA OTYETHBIX 31 o5
HUE 1EeJUTF0JI03bI MaTEepUasIoB K 3alIUTE;
MOJTOTOBKA K TEKYIIIe-
My KOHTPOIIO B opme
TECTUPOBAHUS
U3Y4EHHUE JEKIIUOHHOTO
IToaroToBKa K MPOMEXYTOYHOM aT MaTepHasa, Tepatyp-
p y HBIX HICTOYHHUKOB B CO- 10,75 15,75
TeCTaluu
OTBETCTBHHM C TEMaTH-
KO
Hroro: 135,75 155,75
6. IlepeyeHb yueOHO-MeTOANYECKOI0 00ecnevyeHHsl M0 AUCHUIINHE
OcHOBHas1 M 10TIOJTHUTE/IbHAS JTUTEPATypa
T'on
Ne ABTOp, HAUMEHOBaHHE u3na- [Tpumeuanue
HUS
Ocnognaa numepamypa
1 A3sapos, B. M. Xumus 1peBecUHbI 1 CHHTETHYECKUX T1O-
auMepoB : yueOHUK ais By30oB / B. M. Azapos, A. B.
Bypos, A. B. O6onenckas. — 3-¢ usf., crep. — CaHKT- oHOTEKCTORLL
IlerepOypr : Jlanp, 2021. — 620 c. — ISBN 978-5- JOCTYIT IIPH BXOJIE
8114-8320-4. — Tekct : smektponHsbIit / Jlans : amek- | 2021 yIip
i 110 JIOTMHY U Tapo-
TPOHHO-OMOIMOTEeYHAs cucTema. — URL: e
https://e.lanbook.com/book/174999 (nata oOparmieHus:
27.02.2023). — Pexxum joctymna: s aBTOPHU3. MOJIb30-
BaTeJen.
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ABTOpP, HAMUMEHOBAHUE

T'on
n3aa-
HUA

[Tpumeuanue

Cusakos, B. II. [IpoekTupoBaHue yCTaHOBOK MEPHUOJIU-
YEeCKOM BapKW IMEIUII0JIO3BI [DJIEeKTPOHHBIM pecypc| :
yaebnoe nocodue / B. Il. CuBakoB ; YpanbCkuii rocy-
JAPCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCUTET. - DJIEK-
TPOH. TeKCTOBBIC AaH. - ExaTepunOypr : YIJITY, 2017.
- 1 a51. onit. iuck (CD-ROM).

2017

25

Monudukanust CTpyKTypbl UM CBOWCTB IEJUTIOJIO3BI /
B. A. Ilerpos, 3. T. Banumuna, O. T. lununa [u ap.] ;
MunuctepcTtBo obpazoBanus W Hayku Poccum, Kazan-
CKMI HAalUHMOHAJIBHBIM HCCIEN0BATEIbCKUNA TEXHOJIOTH-
yeckui yHuBepcuteT. — Kazanp : Kazanckuii Haimmo-
HAJIBHBIM HMCCIEA0BATEIbCKUNA TEXHOJOTHYECKUN YHU-
Bepcuter (KHUTY), 2016. — 172 c. : Tabn., rpad., ui. —
Pexxum JIOCTYyTIA: o MO CKE. —
URL: https://biblioclub.ru/index.php?page=book&id=56
0902 (mara oOpamenus: 27.02.2023). — Bubmuorp.: c.
160-166. — ISBN 978-5-7882-2090-1. — Tekcrt : ainek-

TPOHHBIN.

2016

ITonHOTEKCTOBBIM

JIOCTYII TIPU BXOJI€

T10 JIOTUHY U apo-
0¥

Marepuainsl U3 HETPAJULIMOHHBIX BUJIOB BOJIOKOH: TE€X-
HOJIOTHH MOJIYYEHHU S, CBOMCTBA, MEPCIEKTUBBI IPUME-
Henusi: monorpacdus / Ilox pen. A.B. Bypacko; Munu-
cTepcTBO Hayku u oopazoBanusi PO, YI'JITY — Exare-
punOypr: YI'JITY, 2020. — 252 c. ISBN 978-5-94984-
723-7. — TeKCT 3JIeKTPOHHBIH.
https://elar.usfeu.ru/handle/123456789/9886

2020

ITonHOTEKCTOBBIM

JIOCTYT TIPU BXOJE

IO JIOTUHY U [apo-
0¥

[Tonmy4yeHne 1emTroN03bl KATATUTHYECKON AeTUTHU(H-
Kauueil 1pesecuHsl nepokcuoM Bojopona / b. H. Kys-
Henos, C. A. Ky3nernona, O. B. fluenkosa, B. I'. Jlanu-
noB ; Cubupckuii penepanbublii yausepcutet. — Kpac-
Hosipck : Cubupckuil ¢penepanbHbIl YHUBEPCUTET
(CDY), 2014. — 146 c. : Tabm., cxem. — Pexxum gocryma:
no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=364562
(mata oopamenus: 27.02.2023). — bubauorp. B KH. —
ISBN 978-5-7638-3040-8. — TekcT : 37€KTPOHHBIM.

2014

ITomHOTEKCTOBLIHM

JIOCTYII IIPH BXOJI€

T0 JIOTUHY U Tapo-
m0*

[IpocBupHukoB, /. b. PazpaboTka TexHomoruu nomyye-
HUSI MUKPOKPHUCTAITTMYECKOM 1EJUTI0NI03bI U3 JTUTHOLEN-
JIFOJIO3HOTO MaTepuasia, akTHBUPOBAHHOTO TTapPOB3PHIB-
Hoii oOpabotkoii / 1. b. IlpocBupHukoB ; Kazanckuit
HAIIMOHAJIbHBIN UCCISIOBATEIbLCKUI TEXHOIOTHICCKUM
yauBepcuteT. — Kazanp : Kazanckuii HalqmoHallbHbIN
WCCTIE0BATEIbCKUN TEXHOIOTUUECKUI YHUBEPCUTET
(KHUTY), 2019. — 108 c. : ui., Tabdm., cxeMm. — Pexxum
JOCTYTIA: TI0 TIOJIMHUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=61
2718 (nara obparenus: 27.02.2023). — bubmuorp.: c.
92-107. — ISBN 978-5-7882-2614-9. — TekcT : 351eK-

TPOHHBIN.

2019

ITomHOTEKCTOBEIH

JIOCTYII IIPU BXOJI€

T0 JIOTUHY U Tapo-
m0*
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https://biblioclub.ru/index.php?page=book&id=560902
https://biblioclub.ru/index.php?page=book&id=560902
https://elar.usfeu.ru/handle/123456789/9886
https://biblioclub.ru/index.php?page=book&id=612718
https://biblioclub.ru/index.php?page=book&id=612718

I'on
No ABTOpP, HAMUMEHOBAHUE n3za- [Tpumeuanue
HUA

Jlononnumenvnasn numepamypa

7 | I'ycakoBa M.A. TexHOJ0TrUs NPOU3BOACTBA LIEIUIIOJIO3bI
: yuebnoe nocodue / M. A. I'ycakosa, 0. B. CeBactps-
HoBa, M. A. Xonmosa ; CeBepHblii (ApkTudeckuii) ¢e-

nep. yH-T uMm. M. B. JlomonocoBa, IH-T TeopeT. u npu- 2011 3
KIaj. Xumud. - Apxanrensck : Ces. (Apkr.) denep. yH-
T, 2011. - 143 c. : un. - bubnuorp.: c. 142.

8 | ®unatos, b. H. CocrosiHue 1 TeHACHIIUHN Pa3BUTHS 2011 [TonHOTEKCTOBBIM
MIPOU3BOJICTBA IEJITIOI03bI: TEKCT JIEKLMH : yueOHOe T0- JOCTYII MIPHU BXOJE
cobue / b. H. ®unaros, O. I1. KoBaneBa. — CaHKT- 10 JIOTUHY U TIapo-
[TerepOypr : CIIGIJITY, 2011. — 56 c. — ISBN 978-5- mo*
9239-0374-4. — TekcT : 3neKTpoHHBIH // JIaHb : snek-

TpOHHO-OMONMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/45368 — Pesxum mocryma:
JUISL aBTOPU3. MOJIb30BATEICH.

9 BonkoB, B. A. HaHoTexHOJIOrMH B IICJUIIOJO3HO-

OyMa)KHOH TPOMBIIIUICHHOCTH : yueOHoe mocooue / B. .
[TonHOTEKCTOBBIN

A. Bonkos, B. . Azapos, I'. H. KononoB. — Mocksa :
MITY um. HO. baymana, 2011. — 64 c.— Tekcr: | 2011
ANEKTPOHHBIHN // JIaHb : ANEKTPOHHO-OMOIUOTEYHAS CH-

crema. — URL: https://e.lanbook.com/book/104634 —
Pexxum octyna: 11 aBTOpU3. 0JIb30BATENEH.

JIOCTYT TIPU BXOJE
10 JIOTHHY M T1apo-
Io*

10 | ITen P.3. Texnomorusi nemnonao3sl. [Ipumepsr TeXHOIO-
THYECKUX pacyeToB : ydeOHoe mocoome / P. 3. Ilen, U.
JI. Ilamupo ; Cubupckwii roc. TexHoior. yH-T. - Kpac-
Hosipck : Cubl'TY, 2011. - 336 c.

2011 50

11 | TexHonOTHA LEIUTIOI03HO-OYMaXHOTO TPOU3BOACTBA :
cripaBouyHbIe MaTepHaisl / Beepoc. HayuyHo-Uccaen. uH-T
Lenono3Ho-o0ymax. npom-ctu (BHUUB) : B 3 1. -
Cankr-IlerepOypr : Uzn-Bo C.-Iletep6. roc. necorexH.
akan., 2002 -. T. 1 : Ceipbe u IpOU3BOACTBO MOTy]ad-
pukaros,, 4. 1. - 2002. - 432 c.

2002 3

12 | TexHOJOTHS TEIUTIOIO3HO-OYMakHOTO TIPOU3BOJICTBA :
cripaBouyHbIe MaTepuaisl / Beepoc. HayuyHo-Uccaen. UH-T
Lenono3Ho-oymax. npom-ctu (BHUUB) : B 3 1. -
Cankr-IlerepOypr : Ilonurexuuka, 2002 - . T. 1 : Coipbe
U MPOU3BOJICTBO NoydadpukaTos, 4. 2 : [Ipon3BoacTBo
nonyhabpukaros. - 2003. - 640 c.

2003 3

13 | IMa3yxuna, I'. A. PeareHTsl /Ui OTOENKH LEJUTIOIO36I:
XapakTepHucTuKa, CBOMCTBA, CliocoOb! oydenus / I'. A.
[Tazyxuna, A. B. ABBakymoBa. - Cankt-IletepOypr : [0.
u.], 2002. - 110 c.

2002 14

*- MpeXIe YeM MPOUTH 1O CChUIKE, HEOOXOIMMO BONTH B CUCTEMY

DOyHKIIMOHUPOBAHUE DJIEKTPOHHOU MHEOOPMAITMOHHO-00Pa30BaTEIHFHOM CPENlbl 00eCTIe -
BAETCSl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI
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https://e.lanbook.com/book/45368
https://e.lanbook.com/book/104634

— DIIEKTpOHHO-OMOimoTeuyHass cuctema «Jlaup». J[loroBop Ne(024/23-EI1-44-06 ot
24.03.2023 1. Cpok aevicteus: 09.04.2023-09.04.2024;

— 3JICKTPOHHO-OMOIMOTeUHas cucTeMa «YHUBEpCUTETCKasi OMOIMoTeKa oHmaiiny. Jloro-
Bop Ne85-05/2022/0046/22-EI1-44-06 ot 27.05.2022 r. Cpok aeiictBus: 27.06.2022-26.06.2023,;

- 3NIeKTpOHHAs obpa3oBarenpHas cucrtema «OGpasosaTenbHas miardopma FOPAWITY.
JIunensuonnsiit goroop Ne015/23-EI1-44-06 ot 16.02.2023 r. Cpok agetictBus: 01.03.2023 —
28.02.2024,

- yHuBepcaiibHast 6a3a qanHbix East View (OO0 «MBUCy), korTpakT Ne284-11/0091/22-
EIT-44-06 ot 22.12.2022, cpok neiictus ¢ 22.12.2022 mo 31.12.2023 r.

CnpaBoyHble 1 HH(POPMANIMOHHBIE CHCTEMbI

— crupaBoyHas mpaBoBas cuctema «Koncynaprantlmocy» (http://www.consultant.ru/). Jlo-
TOBOp COIPOBOXKICHUA dK3eMIUIIpoB cucteMbl Koncymnprantllmoc Ne0607/3K ot 25.01.2023.
Cpok ¢ 01.02.2023 r mo 31.01.2024 r.;

— crpaBoyHo-TipaBoBas cuctema «Cuctema TAPAHT». CBoOoaHbIN q0CTYyH (PEKUM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/);

— TporpamMMHasi CUCTeMa JUIsi OOHApYKCHUSI TEKCTOBBIX 3aMMCTBOBAHUN B yUCOHBIX H
HayyHbIX paborax «AnTtumiaruar. BY3» (URL: https://www.antiplagiat.ru/). orosop
Ne6414/0107/23-EI1-223-03 ot 27.02.2023 rona. Cpok ¢ 27.02.2023 r o 27.02.2024 .;

— Undopmarmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum goctymna: cBOOOIHBIN

IIpodeccnonanbHbie 0a3bl JAHHBIX

— @enepanpHas ciyk0a rocynapcTBeHHOW cratucTHkd. OdunuanbHas CTaTUCTHKA
(http://www.gks.ru/). Pe>xxum noctyra: cBOOOTHBIM.

— DNEeKTpOHHBIM ()OHJ MPAaBOBBIX M HOPMAaTHBHO-TEXHHYECKHUX JOKYMEHTOB // AKIHO-
HepHoe obmectBo «MHpopmarnmonnas kommanus «Koxexc» (https://docs.cntd.ru/). Pexum mo-
CTyma: CBOOO/IHBIN.

— Oxonomuueckuii moptain (https:/institutiones.com/). Pexxum noctymna: cBOOOAHBIN.

— Unadopmanmonnas cuctema PBK (https://ekb.rbc.ru/). Pexum moctymna: cBOOO HBIN.

— OdunuanbHblil MHTEpHET-IOpTaN npaBoBoi nHpopmaruu (http://pravo.gov.ru/). Pe-
JKUM JIOCTYTIa: CBOOOTHBIN

— ba3a nogHOTEKCTOBBIX U OMOIMOrpagUUecKUX OMMCAHUM KHUT U TEPUOJUUECKUX W3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum noctyma: cBoO01HBIM

— I'maBOyxCrynentsl: ObpazoBanue u kapbepa (http://student.1gl.ru/). Pexum nocryma:
CBOOOIHLIIA.

HopMaTuBHO-TIpaBOBbIE AKThI
1. I'paxnanckuii kogexc Poccuiickoit @enepaunu ot 30 Hos10ps 1994 roga N 51-03
2. ®enepanbHbiii 3akoH "O0 obecrieuennn enuHCTBa M3MepeHuit” ot 26.06.2008 N 102-D3

1. DoHJ OLIEHOYHBIX CpPpE€aACTB 1Jisl IPOBEACHUS HpOMeHCYTO‘{HOﬁ aTrrecranmumu oﬁyqamumx-
CH MO0 AMCUHMIIJIMHE

1.1. Ilepeuenv Kkomnemenyuil ¢ yKazanuem IManoe ux popmuposanus é npoyecce
0cgoenus 00pazoeamenbHoil NPOZPAMMbL

DopmHUpyeMble KOMIETEHIIMH Bug u popma KoHTpOIIS

IIK-1. T'otoBHOCTH pa3pabarbiBaTh U co- | [IpOMe:KYTOUHBI KOHTPOJb: 3a4eT, BOIPOCH! K
BEPIICHCTBOBATh TEXHOJOTHUYECKUE TMPO- | 3a4eTy

LIECChI, COKpAIaTh PAacXOAbl ChIPbs U Ma- | TeKymuii KOHTPOJIb:

TepHaoB OTIpOC IO TeMe J1adopaTOpHOIl paboTHI;

3alUTa OTYETHBIX MaTEPUATIOB
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tectupoBanue B LMS MOODLE

IIK-4. Cnocobnocts aHanmu3upoBaTh H | [IpOMe:KyTOUHBIH KOHTPOJb: 3a4eT, BOIPOCH! K
COCTaBJIATh HAYYHYIO M TEXHUYECKYIO JI0- | 3a4eTy

KyMEHTaIMio, oTouparh wuHpOopMaoH- | Tekymuii KOHTPOJIb:

Hble MaTepualibl JJs IMPOBEIEHHUs UCCIe- | ONpoC IO TeME J1abopaTopHOM paboThI;
AOBATCIbCKUX U ITPOCKTHBIX pa60T 3al1uTa OTUCTHBIX MAaTCPHAJIOB

tectupoBanue B LMS MOODLE

1.2. Onucanue noxkaszamenei u Kpumepueeé ouenueanus Komnemenuuﬁ Ha pas3jiuunslx Ima-
nax ux dmpmupoeauu;l, OnucanHue WKadjl OUCHUBAHUA

KpuTepuu oueHHBAHHMSI YCTHOIO OTBeTa Ha 3a4yere (MPOMEKYTOUHBIA KOHTPOJb
¢opmupoBanus komnerenuuii IMK-1, ITK-4)

[TokasaTenu U KpUTEPHH OLICHUBAHHS 3a4eTa;

«3aYTEHO» - O0YYAIOIIUICS JEMOHCTPUPYET MOPOTOBhI YPOBEHb CHOPMHUPOBAHHOCTH
KOMITETEHIHIA: IPH OTBETE HAa KOHTPOJIbHBIE BOIPOCHI IIPH Cllaue 3a4eTa JOIMYCKAIOTCS OMIHOKH,
IPOSBIIAETCS OTCYTCTBHE OTJCIBHBIX 3HAHHUH, YMEHH, HABBIKOB, 00YJaIOIINICA HCIBITHIBAECT
SHAYUTCIIbHBIC 3aTPYAHCHUA IIPHU OIICPUPOBAHHUU 3HAHHUAMU U YMCHHAMHU IIPpU HUX INICPCHOCC Ha
HOBBIC CHTYAIHH;

«He 324YTeH0» - 00YJaONIMICS HE MOKET ITOKa3aTh 3HAHHS Ha YPOBHE BOCIIPOU3BEICHHS
1 00bsCHeHHs MH(POPMAIIUU, HE MOXKET IOKa3aTh WHTECIUIEKTYaJIbHBIE HABBIKM PEIICHUS IPO-
CTBIX 3a1a4.

Kpurepun oneHnBaHus BbINOJHEHHUS 3aIaHUIl B TeCcTOBOI dopme (TeKylMid KOH-
TpoJb popmupoBanus komnerenuuii IK-1, ITK-4)

[lo utoram BBINOTHEHUSI TECTOBBIX 3aJaHHUI OIEHKA MPOU3BOIUTCS MO YEThIPEXOalib-
HOM 1ikane. [Ipu npaBUIbHBIX OTBETaX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amgaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MmeHee 51% - oLleHKa «Hey0061emeopumenbHo ».

Kpurepun oneHnBaHMsA 3alMTHI OTYETHBIX MAaTEPHAJIOB IO TeMe J1a00paTOpHOil pa-
00ThI (TeKyIHuii KOHTPOJIb popmupoBanus komnerenumii I[K-1, IMK-4):

3aumeno: paboTa BBINOJIHEHA B CPOK; 0OpPMIIEHUE U coJepXkKaTelbHas 4acTh OT4YeTa 00-
pasioBbie; paboTa BHITIOJIHEHA CAMOCTOATENBLHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIIEHUS, 3a-
KJIIOYEHUS U BBIBOJBI; B OTYETE MPUBEJICH apryMEHTHPOBAHHBIN BBIBOA B COOTBETCTBUU C IO-
CTaBJICHHOM LIeNbI0 U 3a/ladyaMHU, MPAaBUIILHO BBIMOJIHEHBI BCE 3a/1aHUS, JJaHA KpUTHUYECKas OIeH-
Ka TOJIyYEHHBIM De3yJIbTaTaM; JaHbl MpaBWIbHbIE OTBETHl Ha JIOMOJHUTENIbHBIE BOIPOCHI MO
M3y4aeMoil TeMe.

3aumeno: paboTa BBINOJIHEHA B CPOK; B OPOPMIICHHH OTYETA U €ro CoJepKaTeIbHOMN da-
CTH HET rpyObIX OLIMOOK; paboTa BBIMOJIHEHA CaMOCTOSITENbHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKII0UYEHUS] ¥ BBIBOJIBI;, B OTUYETE MPUBEACH apryMEHTHPOBAHHBIM BBHIBOJ B COOT-
BETCTBUU C IIOCTABJICHHOMW LIEJIbIO U 33[Ja4aMH, BBIIIOJIHEHBI BCE 33/I1aHUS, JJaHA OILIEHKA MOJIy4YeH-
HBIM pe3yJibTaTaM, MAarucTpaHT ¢ HEOOJBIIUMH OIIMOKAaMHM OTBETHJI Ha BCE JONOJIHHUTEIbHbIE
BOIIPOCBI.

3aumeno: paboTa BHINIOJHEHA C HapylIeHHeM Tpaduka; B 0pOPMICHUH, COAEPKATEIbHON
YaCTH OTYETa €CTh HEJAOCTaTKH; paboTa BBIMOJIHEHA CAaMOCTOSTENIBHO, IPUCYTCTBYIOT COOCTBEH-
HbIe 0000IIEHUS; B OTUETE MPUBEICH BBHIBOJ B COOTBETCTBUH C MOCTABJICHHOM ETBIO0 U 3aa4a-
MU, 33J]aHUs BBIIIOJHEHbI C HEKOTOPHIMHU OIIMOKAMH M UMEIOT 3aMEYaHus, MarCTPAaHT OTBETUII
Ha JIONOJIHUTEJIbHBIE BOIIPOCHI C TOMOIIbI0 HABOAAIIUX BOIIPOCOB MPENO1aBaTesl.
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He 3aumeno: odopmieHne oT4eTa HE COOTBETCTBYET TPEOOBAaHUSM; OTCYTCTBYIOT WIIU
C/ICJTaHbl HEMPaBUJIBLHBIC BHIBOJIBI M 000OIIECHMSI; B OTYETE MPUBEIICH BBHIBOJ B HE COOTBETCTBY-
IOIUI TTOCTABIICHHOMW 1IEJTU U 3a7a49aM, 3aJIaHUs BBITIOJHEHBI ¢ OMMOKaMH, MaruCTPaHT HE OTBE-
THJI Ha JIOMOJIHUTEIIbHBIC BOIPOCHI Ja)e C MOMOIIBI0 HABOJSAIIUX BOIPOCOB MPENOABATES U
HE CMOT 3all[UTHTL OTYET.

Kpurtepun oneHMBaHHA YCTHOTO ONPOCA MO TeMe J1a00paTOPHOil padoThl (TeKyluii

KOHTPOJIb popmupoBanus komnerenumii: ITK-1, ITK-4).

3aumeno: NaH TOJIHBIA, pa3BEPHYTHIM OTBET HA MOCTABJICHHBIM BOMPOC MO TeMe Jabopa-
TOPHOI paboTHI, MOKa3aHa COBOKYIHOCTh 3HAHHM 0 X0j1e 1a00paTopHOil paboThI, 0 XUMHUYECKHUX
peaKIMAX, JIeKAIUX B OCHOBE J1a00OPaTOpHOM pabOoThI, MPaBUIILHO MPOBEJIEH pacyeT HEOOX 0 IH-
MBIX JUIS BBIMIOJIHEHUS! J1a0OpaTOPHOM pabOThl peareHToB. 3amucu B Ja0OpPaTOpPHOM KypHaie
BBITIOJTHEHBI B CPOK, MPABHIBLHO M aKKypaTHO. 3HaHHWE 00 00BEKTe JNeMOHCTpUpyeTCcs Ha (OHE
MOHMMAaHHUA €r0 B CUCTEME JIaHHON HAayKU U MEXJIUCIUIUIMHAPHBIX CBsA3eil. OTBET M3II0KEH JIu-
TEPATYPHBIM S3BIKOM B TEPMUHAX HAYKH, MIOKa3aHa CIIOCOOHOCTH OBICTPO pearupoBaTh HA yTOU-
HSIOIIUE BOIIPOCHI

3aumeno’ NaH TOJHBIA, Pa3BEPHYTHIN OTBET HA MOCTABJICHHBINH BOIPOC IO TeMe Jabopa-
TOpPHOI paboTHI, MOKa3aHa COBOKYMHOCTh 3HAHHM O X0J1e 1a00paTopHOil paboThI, 0 XUMHUYECKHUX
peaKIusx, JeKaIUX B OCHOBE Ja0OpaTOpPHO pabOThI, ¢ TIOMOIIBIO MPETOIaBaTeNsl MPOBEACH
pacueT HeOOXOJUMBIX JJISl BBIOJIHEHUS J1aOOpaTOpHOU paboThl peareHTOB. 3amucu B jJabopa-
TOPHOM XYpPHAaJIC BBIIIOJHCHBI B CPOK, IMPABUJIBHO W aKKYpPaTHO. OTBeT HU3JIOKEH B TECpMHHAX
Hayku. OJHAKO JOMYIIEHbl HE3HAUYUTEIbHBbIC OLIMOKU WM HEIOYEeThl, UCIpaBICHHbIC Maru-
CTPOM C TTOMOIIIBIO «HABOJISIIUX» BOIIPOCOB;

3aumeno: naH HEMOJIHBINA OTBET, OOYYAIOIIUNCS C TOMOIIBIO IIPEnoaBaTeis, u3aaraer mno-
CJIEIOBATEIbHOCTh X0/1a Ja00paTOpHON pabOThl, O XUMHUYECKUX PEAKIUAX, JEKALUX B OCHOBE
nabopaTtopHoit paboThI, C MOMOIIBIO MPENoAaBaTess MPOBEIEH pacueT HeOOXOIUMBIX ISl BbI-
MOJIHEHUS J1ab0opaTOpHOM pabOTHI peareHTOB. 3amucu B J1a00OpaTOPHOM >KypHaje BBIMOIHEHBI
MPaBUJILHO, C HE3HAYUTEIHHBIMH 3aMeUYaHusIMU. PedueBoe odopmiieHnne TpeOyeT momnpaBok, KOp-
peKIuY;

He 3aumeno: maructp He 3HaeT Xxoja J1adopaTopHOil pabOThI, HE TIOHUMAET CYTH XUMUYe-
CKHMX TPOLECCOB, JEXKAIINX B €€ OCHOBE, HE MOXET MPOBECTU PACUYET KOJUYECTB XUMUUYECKHX
PCarcHTOB; HC YMCCT JACJIaTh apryMCHTHPOBAHHBLIC BEIBOJbI U ITPUBOJUTHL MMPUMEPHI, ITIOKA3bIBACT
cmaboe BiIaJleHne MOHOJIOTHYECKON pedblo, HE BIAJCeT TEPMUHOIOTHEH, TPOSBIISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJIEIOBATEILHOCTH H3JI0KEHUS, JeJIaeT OMMUOKH, KOTOpPhle HE MOXKET HCIpa-
BUTH, JIaXKe MPHU KOPPEKIIUU MPENOAABATENEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

7.3. Tunoevle KOHmMpOIbHBIE 3A0AHUA UNU UHbIE MAMEPUAIbl, HEOOXO0UMble 0114 OUEHKU
3HAHUWIl, YMEHUIl, HAGLIKOG U (UU) ONBIMA 0eAMeNbHOC U, XAPAKMEPUIYIOWUX Imanst Qop-
MUpPOBAHUA KOMNEMERYUIL 6 NPOUecce 0C60EHUs 00PA306amMeNbHON NPOZPAMMBL

KoHTpoJibHBIE BONPOCHI K 324eTy (IPOMEKYTOYHbIN KOHTPOJIb)

1. [aiite xnaccuduKaiiio OKUCIUTEIbHO-OPTraHOCOJbBEHTHBIX CIIOCOOOB JI€IUTHUDU-
Kalluu.

2. KakoBbI mpenMyIiecTBa OpraHOCONIbBEHTHBIX TEXHOJIOTHIT?

3. Kakue cymecTByloT peareHThl Uil OpPraHOCOJBBEHTHBIX CIIOCOOOB NeNUTHU(pUKA-
10050204

4. B yeMm 3axitoyaeTcsi OKMCIUTEIbHO-TUIPOIUTHYECKAS JECTPYKIMS LEIITI0JIO3b IPU
OpPraHOCOJILBEHTHOM CIIOC00€ eTUTHU(UKAIIH?

5. Ilepeuncnure pacTBOpUTENH, MpeaHA3HAUEHHBIE JUIS MPOBEACHUS OKHCIUTEIHHO-
OpPraHOCOJIbBEHTHOM JIeTUTHU(UKALINH.

6. IlpencraBbre OOIIYIO CXEMY XUMHU3Ma OKHUCIUTEIbHO-OPTaHOCOIBBEHTHOM BapKH.

7. Tlonucynbduanas Bapka, Bapka ¢ Jo0aBKaMH aHTPaXMHOHA U IPYTUX COECTUHEHHH.

8. IlyTu pekoHCTPYKIMHU M HHTEHCU(DUKALIUH CYTb(DaTIEIUIIOI03HBIX IPOU3BO/ICTB.
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9.
10

Mexanudeckue CHOCOGBI MPOU3BOJACTBA BOJIOKHUCTLIX MAaTCPHUAJIOB.
. OcoOeHHOCTH TIPOM3BOJCTBA TEPMOMEXAHUYECKON, XMMUKO-TEPMOMEXaHUUECKOU U

XUMHUYECKOH ,[[pGBCCHOfI MacCChI U3 HICTbI, TPUMCHSACMBIC BUIBI OGOpy,ZLOBaHI/ISI.

11

. CpaBHI/ITeHBHaﬂ XapaKTCPUCTHKA Ka4YCCTBCHHBIX ToKa3aTejie Pa3IMYHbIX BHAOB

JIPEBECHOM MACCHI.

12.
13.
14.
15.
16.
17.
18.

POKCHKUC
19

[TyTu cHUXEHUS SHEPrOEMKOCTH IPOU3BOCTBA IPEBECHOM MacChl.

OT0enka qpeBecHON MaccChl U ee anmnapaTypHoe ohopMIIeHHE.
TexHUKO-7KOHOMHUYECKHUE [T0Ka3aTeIu IPOU3BOCTBA IPEBECHOM MacChl.

OxpaHa OKpy>KaroIlei cpebl IpyU IPOU3BOACTBE IPEBECHON MACCHI.

Ot0enka 1 o0naropakuBaHUe LEJITHOJI03bI

OT06enka HeTI0I03bl pa3IMYHBIMU peareHTaMu U (DakTophl, BIHUSIONIME HA HEe.
Xumus orOenku. Ilpumenenue kuciopoja, Nepokcuaa Bogopoaa, GEepMEHTOB, Ie-
JIOTOM, O30HA U JIPYIUX HOBBIX PEarcHTOB.

. CriocoObl 00naropaxuBaHus LEUII0I03bl. BiusHue obnaropakuBaHusi Ha CBOMCTBA

OCJIIFOJIO3BI.

20.
21.
22.
23.
24,

1.

TexHomnorust u 060pyaoBaHue Ui OTOCNIKU U 00J1aropakMBaHus LEJUTIOIO03bI.
CxeMmbl 0TOEIBHBIX IIEXOB B TPOM3BOICTBE IIEIUTIONO03bI PA3IMYHOTO HA3HAUCHHS.
JluHaMuyeckue crnoco0bl OTOEIKH LEIUITIOIO03bI.

TenneHUnu B yCOBEPILIEHCTBOBAHUU IIPOLIECCOB OTOEIIKH.

Bomnpockl 04MCTKH ¥ MCHIOIb30BAHUS CTOUHBIX BOJ.

3anaHus B TeCTOBOI (popme (TeKyLHii KOHTPOJIb)
[IponyKT peakuyu XJ0pupOBaHUs JUTHUHA YCIOBHO HA3bIBAIOT:

1 XJIOPUPOBAHHBIM JIMTHUHOM,

2.

[V, I SNV

orwdpEDN

3.

XJIOPJIMTHUHOM,

. IUXJIOPKATEXHHOM;
. XJI0phEeHOI0M;
. XJIOPHOBATHUCTHIM JINTHUHOM;

. @akTOopHI Mpoliecca XJIOPUPOBAHUS:

KOHIIEHTpPALIUS MACCHI;
TEeMIIEepaTypa;

pacxo[ Xjopa Ha OTOeINKY;

pH pactBopa npu otOenKe;

CKOpOCTh MepeMEIIeHHUs Macchl B OTOENbHOI OalliHe;

Z[J'ISI COXPAaHCHUA CI)I/I3I/IK0'XI/IMI/ILICCKI/IX CBOMCTB LIEJLIIOI03BI npu OTOCIKE XJIOPpOM HC-

MOJIB3YIOT CIICAYIOIINEC ITPUECMBI:

1.
2.

3aMCHAIOT CBO60)1HBII>1 XJIOp Ha CBSI3aHHBIN (,Z[I/IOKCI/II[ Xnopa);
)IO6&BJ'I$II—OT XHUMHUYCCKUC PCarcHThI JUIA CHHMIKCHHUA OKHCIIUTCIBHO-

BOCCTAHOBUTCIIbHOI'O MOTCHIMAJIa CUCTCMBbI,

3.
4.
3.

4.

HCIOJIB3YIOT HECKOJIBKO CTYIEHEH XJIOPUPOBAHNS,
MPOBOASAT YIIyOJICHHYIO TENUTHU(PUKALIUIO BO BPEMsI BapKH;
MPUMEHSIOT IIEJIOYHYI0 00pabOTKY MOCie XJIOPUPOBAHHS;

BriOepere OCHOBHYI0 XMMUYECKYIO PEAKLHUIO, POTEKAIOLIYI0 IPU OTOEJIKE TMIIOXJIO-

pUATOM, IPUBOASAIIYIO K ITOBBIIICHUTO OeIU3HBI TEXHHUYECKOM L[CJ'IJ'IIOJI03LI?

1.

N W

OKHCJIEHHUE;

. BOCCTAHOBJICHUE;
. XJIOPUPOBAHUE;

. COJIbBATOJIN3;

. THAPOUTHYECKAS JECTPYKIIHS;
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. Beibepute popmyny nuokcuna xiaopa?
. NaClO2

CIO2

HCIO

. NH2SOzH

ClOs

N Y

PeaKHI/IH 0O30Ha C JIMTHKUHOM IIPOTECKACT 110 MEXAHHU3MY:
. [IpsAMOC OKUCIICHUC,

. OKHCJICHHUC paJJuKaJlaMH;

. HCTIPSAMOC OKUCIICHUC,

. O30HOJIHN3;

. KaTaJiu3.

OAWNE O

KoHTpo/IbHbIE BONPOCHI K YCTHOMY ONMPOCY 10 J1a00paTOPHbIM padoTam
(Tekymmii KOHTPOJIb)

1. Kakue OCHOBHBIC M MOOOYHBIC XUMHUYECKHE PEAKIUU MMPOTEKAT MPU JeIUrHu(UKa-
[IUH, OTOEITKE BOJIOKHUCTBIX MaTCPUAIIOB IIPH 3aIaHHBIX CIIOCO0aX BAPKH I OTOCIIKH ?

2. Kakue Karanus3aTtopbl, © KAKOTO MPUHIIMITA JICHCTBHS MCIIOJIB3YIOTCS MPH JCTUTHU(H-
KaIlUH JPEBECUHBI?

3. Kakue 3K0JI0rHYecKr-0e30MacHbIX PeareHThl UCHOJIb3YIOTCS MPH COBPEMEHHBIX CIIO-
cobax nenurHu(UKaIuy Wik 0TOCTKN?

5. [lepeuncnute OCHOBHBIC (PAKTOPHI, BIUSIOINE HA CTEIICHb JCITUTHU(DUKALIMA M BBIXO]T
IEJUTIONIO3BI TIPH KUCIIBIX U IIEJI0YHBIX BapKax?

6. Kakas xumuueckas nmocyza u 000pynoBaHue MOTpeOyeTcs AJisi MPOBEICHUS 3aaHHOTO
1a00PaTOPHOIO UCCIICAOBAHUS?

7. Kakune (pu3UKO-XUMUYECKHUE SIBIICHUS JIGKAT B OCHOBE aHAIM3a WCXOJHOTO CBIPhS
(IpeBecUHBI, HEAPEBECHOTO PACTUTEIBHOIO CHIPhS) TPU MOJIYYCHUH TEXHHUYECKOW IIEIUTFOI03bI
WA MEXaHUYECKOM MacChI?

8. Kakue ¢pusnko-xuMuueckre Mmpoleccsl IexkaT B OCHOBE aHaIM3a TEXHHUUECKOH IEeNITIo-
JI03bI UM MEXAHUYECKOM MaCChI?

7.4. Coomeemcmeue wKanpl OUEHOK U YPOBHeEll ChopMUPOBAHHBIX KOMNEMEHUU T

Ypogens chop-
MHUPOBAHHBIX OIICHKa ITosgcuenus
KOMIIETEHIIUN

TeopeTnueckoe U MPaKTUYECKOE COJIEPKaHUE Kypca OCBO-

€HO TIOJIHOCTBIO, BCE MPEAYCMOTPEHHBIE MpOorpamMmoi oOyde-
HUS y4eOHbIE 33/1aHUS BBHITIOTHEHBI.
Bricoknii 3a4TEHO OO0yuarmuiicss AeMOHCTPUPYET CIIOCOOHOCTh CamMOCTOsI-
TeIbHO pa3pabaThiBaTh U COBEPIICHCTBOBATH TEXHOIOTUYECKUE
MponeCChbl MOJYUYCHHSA BOJOKHHUCTBIX MAaTCpHUaJIOB C Y4YCTOM
MHUPOBOH MPAKTUKH.

Teopernueckoe u MPaKTUUECKOE COJIEP)KaHUE Kypca OCBO-
€HO TOJHOCTBIO, BCE MPENyCMOTPEHHBIE MPOrpaMMoOil olyue-
HUS y4eOHbIE 3aJ]aHUs BBITOJTHEHBI ¢ HE3HAYUTEIbHBIMU 3aMe-
bazoBmrit 33aYTEHO | YaHUSMU.

OOyyaromuiics crnocoOeH y4yacTBOBaThb B pa3paboTKe U
COBEPILIEHCTBOBAHUHU TEXHOJOTMUECKHUX MPOIIECCOB MOJYUYECHUS
BOJIOKHUCTBIX MAaT€PUATIOB C YYETOM MHPOBOM MPAKTUKH.

TCOPCTI/I‘-ICCKOG " MPAKTUYCCKOC COACPIKAaHUEC KypCa OCBO-

IToporossIii 3a4TEHO .
€HO YaCTHYHO, OOJBIIMHCTBO MPETYCMOTPEHHBIX NMPOrpamMMoi
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YpoBeHsb chop-
MUPOBAHHBIX OLIEHKa [TosicHenus
KOMIICTEHITHI

oOyueHHsI Y4eOHBIX 3a/JaHU BBHIMOJHEHO, B HUX HMMEIOTCS
omunOku. OOydJaromuiicss MOXKET TOJ] PYKOBOJCTBOM pa3pada-
THIBATh U COBEPIICHCTBOBATh TEXHOJIOTUYECKHE MPOIIECCHI TM0-
JIy4eHUsI BOJIOKHHUCTBIX MATEPUATIOB C Yy4ETOM MHUPOBOW Ipak-
THKU.

TeopeTndeckoe M TPAKTHUSCKOE COJCPIKAHUE Kypca He
OCBOEHO, OOJIBITMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil 00y-
YeHUs1 yueOHBIX 3aJaHuii 100 He BBIOIHEHBI, TUOO coaepKar

rpyOble OMIMOKHU; JOMOJHHUTENIbHAS CaMOCTOSITEIbHAs paboTa
Husknii [I:e:z HaJl MaTepUaoM He MpHBeEJa K KaKOMY-THOO 3HAYUTEIHHOMY
MOBBIIICHUIO KAYeCTBA BBIMOJIHCHHS YISOHBIX 3aIaHHN.

OOyyarommiicst He crOcoOeH pa3pabaThiBaTh U COBEPIICH-
CTBOBAaTh TEXHOJOIMYECKUE IPOIECCH MOJTYYCHHS BOJOKHH-
CTBIX MaTE€pUaAJIOB C Y4€TOM MHUPOBOM IPAKTUKH.

8. MeToanuecKue YKA3aHUSA JJIsI CAMOCTOSITEILHOM PadoThl 00y4alouXCs
CamocrosTenbHas paboTa — IIaHUpyeMasi yueOHasl, yueOHO-UcCIIe10BaTeIbCKasi, Hay4HO-

UCCIIeIoBaTebCcKasi paboTa MaruCTPaHTOB, BBHIMOJNHAEMAas BO BHEAYIUTOPHOE (ayIHTOPHOE)
BpeMs 10 3a/laHUI0 U NPH METOJUYECKOM PYKOBOJCTBE MpernojaBareis, Ho 0e3 ero Hernocpesu-
CTBEHHOT'0 y4yacTHs (IpH YaCTUYHOM HENOCPEICTBEHHOM Y4YacTHH IPENoJaBaTelis, OCTaBIsIO-
IIEM BEAYILYIO POJIb B KOHTPOJIE 32 paOOTON CTYIE€HTOB U MarucTpaHToOB).

CamocrosiTenbHasi paboTa CTyJI€HTOB U MAarucCTPaHTOB B BY3€ SBJIIETCS Ba)KHBIM BUJOM
uX yuyeOHOI 1 Hay4HOM nestenbHocTH. CaMocTosTenbHas paboTa JOKHA cTaTh3()(PEeKTUBHON 1
LieJICHaIIpaBJIEHHOM paboTOM CTYIEHTOB U MarCTPaHTOB.

Dopmbl camocmoamenvbHol pabompl MAruCTPAHTOB pa3HOo00pa3Hbl. OHU BKJIFOYAIOT:

— W3yYEHHE M CHUCTEMAaTH3alHI0 O(UIIMATBHBIX TOCYIapCTBEHHBIX JOKYMEHTOB: 3aKO-
HOB, MIOCTAHOBJIEHUH, YKa30B, HOPMaTUBHO-MHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaTEPUANIOB C HC-
M0JIb30BaHNEM HH(POPMAIIMOHHO-TIOUCKOBBIX cucteM «KoncynbranTt Ilmtoc», «l'apant», rio-
6anbHOM cetn «HTEpHETY;

— u3ydyeHHe y4eOHOMW, HayyHOH M METOJMYECKOH JIUTepaTypsl, MaTepHaIOB EpUOINYE-
CKHX W3JIaHUH C MPUBJIECUEHUEM IJIEKTPOHHBIX CPEJICTB O(UIINATBHON, CTATUCTUYECKOM, MEePHO-
JMYECKOM 1 HaydHOU MH(pOopMaluy;

— HamnucaHue pedepaToB MO TeME AUCHUIUINHBL

— CcO3JaHMe Mpe3eHTall, JOKIAI0B MO BHINOIHAEMOMY MPOEKTY;

— yuyacTue B paboTe KOH(pepeHIINH, KOMIUIEKCHBIX HAYYHBIX UCCIIE0BAHUIX;

— HaIlICaHUE Hay4HbIX CTaTeH.

B npouecce nzyuenust nucuuiuivibl «TeopeTuyeckue 0CHOBBI MOJIyYeHHs] U Nepepa-
00TKHM BOJIOKHHMCTBIX MaTepHaI0B» Maructpantamu HampasieHus 18.04.01 ocHoBHbIMHU Bu-

JTaMH CaMOCTOSITENIbHOW PaOOTHI ABISAIOTCS:

— MOJTrOTOBKA K ayAUTOPHBIM 3aHATUAM (JIEKIMSAM M NPAKTUYECKUM 3aHATHUAM) U BbI-
MIOJIHEHUE COOTBETCTBYIOLINX 3a/IaHUM;

— caMocTosTeNnbHas paboTa Hal OTJENbHBIMU TEMaMH Y4€OHOM TUCIUIUINHBI B COOTBET-
CTBUU C Y4eOHO-TEMaTHUYECKUM ILJIAHOM;

— BBIIIOJIHEHUE TECTOBBIX 33JaHU;

— TMOATOTOBKA K 3a4ETy.

CamocToATeNbHOE BBINOJIHEHUE MecmoguiX 3a0anuii TI0 BCEM pasfenaM AUCHUILUINHBI
chopmupoBansl B (hoH e o1ieHOUHbIX cpeacTB (POC)

JlaHHbBIE TECThI MOT'YT UCIOJIb30BaThCS:
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—  MarmcTpaHTaMH IIpH MOArOTOBKE K 3a4eTy B (JOpME CaMONPOBEPKH 3HAHUIA,

— IpernoaaBaTesiMU IS MPOBEPKU 3HAHUI B KauecTBe (POPMBI POMEKYTOUHOTO KOH-
TPOJIA HA MPAKTUYECKUX 3aHATHUSAX;

—  JUIs TPOBEPKH OCTATOYHBIX 3HAHWN MAariCTPAHTOB, N3YUMBIIHMX JaHHBIA KypC.

TecToBble 3aaHNs pacCUNTAHBI HA CAMOCTOSATENbHYIO paboTy 0€3 MCIOJIb30BaHMs BCIIO-
MoraTeJbHBIX MaTepralioB. TO €cTh MPU UX BHITIOJIHEHUH HE CIIEIYET TOJIb30BAThCS YICOHOU H
JPYTUMH BHIIAMH JTATEPATYPHI.

J1Jis BBITIOJTHEHUS] TECTOBOTO 3a/IaHUS, TIPEKIEC BCETO, CICAYET BHUMATEILHO MPOYUTATH
NoCTaBJICHHBI Bompoc. [Tocie o3HaKOMIIEHHSI C BOIIPOCOM CIICAYET MPUCTYIATh K MPOYTCHHIO
npeiaraeMbIX BapUaHTOB OTBeTa. Heo0X0uMO IpovnTaTh BCE BAPHAHTHI U B KA4eCTBE OTBETA
cienyeT BbIOpaTh uHIEKC (¢ poBoe 0003HAUYCHHE), COOTBETCTBYIOIIMHI MPaBUILHOMY OTBETY.

Ha BpImonHeHue TecTa OTBOIUTCS OrpaHwueHHOE BpeMs. OHO MOXKET BapbHUPOBAThHCS B
3aBUCUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIOKHOCTH U 00bema Tecta. Kak mpaBuiio, BpeMsi BbI-
MOJIHEHHS TECTOBOIO 3aJaHusl onpeensiercs u3 pacuera 45-60 cexyHa Ha OJUH BOIIPOC.

ConeprkaHue TECTOB 1O JUCIHUILIUHE OPUEHTHPOBAHO HA MOATOTOBKY MAaruCTPaHTOB IO
OCHOBHBIM BOIIPOCAM Kypca. YpOBEHB BBITIOJHEHHS TECTA IMO3BOJISET MPEOAaBaTesIM CyIUTh O
XO0JIE CaMOCTOSITEIIPHON PadOThI MATMCTPAHTOB B MEKCECCHOHHBIH MIEPUO/] M O CTETICHU UX MOJIrO-
TOBKH K 9K3aMEHY.

9. IlepeyeHb MHPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEMbBIX PH OCYIIECTBICHUH
00pa3oBaTeIbHOTO NpoIecca Mo JUCHHUIIHHE

JInst peaM3aliiy STOH [ENId B paMKaxX W3y4eHUs TUCHUIUTMHBI MOTYT IPUMEHSTHCS ClIe-
JyIoIue nu(ppOBbIc HHCTPYMEHTBI H CEPBHCHI:

- IS KOMMYHHKAIMHA ¢ 00yJaloUMHUCS

Cepsuc WEEEK (https://weeek.net/ru) — cepBuc 1jist KOMMYHHUKAITUH, PACIIPOCTPAHSIETCSI
10 JINLEH3uH trialware;

YouGile (https://ru.yougile.com/) — cucrema ynpasieHusl MPOESKTAMUA W OOIICHHS, IIa-
HUPOBILIHUK 33J1a4, paclpoCTpaHsIeTCs MO JHUIECH3UH trialware;

Coepym (https://sferum.ru/?p=start) — mecceHIKep, PaCHPOCTPAHIETCS IO JIUICH3UN
FreeWare;

VK Meccenmkep (https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140)
— MECCEH/DKED, pacpocTpaHsercs o JmneHsun FreeWare

- JUISl IVIAHUPOBAHMS AYIHTOPHBIX U BHEAYTMTOPHBLIX MEPONPUSI THIA:

SAunexc.Kanenmaps (https://calendar.yandex.ru/) — onnaiiH KajieHaapb-IUTaHep, paclpo-
cTpaHsieTcs 1o nuiensuu ShareWare;

Shtab (https://shtab.app/) — mmanupoBHIMK 3ama4, PacHpPOCTPAHSAETCS IO JIMICH3UU
FreeWare;

YouGile (https://ru.yougile.com/) — cucrema ympaBjieHHs MPOESKTaMH U OOIIEHUS, IUIa-
HHUPOBIIKK 337124, PACIPOCTPAHSIETCSI M0 JIUIICH3MH trialware;,

Cepsuc WEEEK (https://weeek.net/ru), pactipoctpansieTcs 1o JIMiieH3uu trialware;

- JJIS COBMECTHOI'0 UCI0JIb30BAHUA (PAHJIOB:

SAunexc.JlokymenTts! (https://docs.yandex.ru/) — “HCTpYMEHT /ISt CO3/IaHUSI B COBMECTHO-
T'0 MCIOJIb30BaHMs JOKYMEHTOB, PACIPOCTPAHSIETCS MO JHIIECH3MH trialware;

Yandex Forms (https://cloud.yandex.ru/services/forms) — OecrutaTHBIH CepBUC IS CO-
3maHust GOPM JJISL OTIPOCa, PETUCTPAIIAH | T.JI., PACIIPOCTPAHSIETCS 0 JIMIICH3KH trialware;

@O6naxko (https://cloud.mail.ru/) — cepBuc ayia co3nanusi, XpaHEHUs] © COBMECTHOTO HC-
N0JIb30BaHus (aisIoB, pacpoCTpaHsIeTCs 1Mo JuieH3un trialware;

SIanexc.JIuck — cepBHC A5l XPAaHEHUS] U COBMECTHOT'O UCIOJIb30BAHMUS IOKYMEHTOB, pac-
IPOCTPAHSETCS M0 JUIECH3MH trialware

- VISl yIIpaBJIeHUs y1aJeHHOH padoToii, KOMaH10il

Cepsuc WEEEK (https://weeek.net/ru) — cepBuc mis ynpasieHus KOMaHAOH, pacmpo-
CTpaHsieTCs 1o JIMIIeH3UH trialware;
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Pruffme — cucrema ans opranu3anuy KOJUICKTUBHOW pabOThI M OHJIAHH-BCTPEU, PacIipo-
CTpaHSETCs TI0 IPOTIPUETAPHOH JINTICH3HH,

Mirapolis — cuctema ans opraHu3anuy KOJUIEKTUBHOW pabOThl M OHJIAMH-BCTpEY, pac-
MPOCTPAHSIETCS TI0 POTPUETAPHOH JTUIICH3HH;

VK WorkSpace (https://biz.mail.ru/) — mnardpopma st COBMECTHOU yaaJleHHON paOOThI
(modra, cepBHC /I KOMMYHHKAIIUN, XPAaHWIHIIE), PACIPOCTPaHsAETCs MO JUICH3HN trialware;

Cepsuc Padlet (https://ru.padlet.com/my/dashboard) — pacnpoctpansiercs 1o JuieH-
3uu trialware.

Jljis yCTIenHoro OBJa/IeHUs JUCIHILTHHOW MCIONB3YIOTCS CIIeAYyIomue WHPOPMAIUOH-
HBIC TEXHOJIOTHH O0yUCHHS:

- TpH TPOBEJACHHUM JICKIIMI HUCIOJB3YIOTCS MPE3CHTAllMM MaTepuajga B Iporpamme
Microsoft Office (PowerPoint), Beixo1 Ha nmpodeccHoHaNbHbIE CalThI, HCITOJIb30BaHHE BHICOMA-
TEPHUAJIOB Pa3INIHBIX HHTEPHET-PECYPCOB.

Jlnist TUCTAaHIIMOHHOM MOMJCPKKH TUCIMILIMHBI HCIIOJIB3YETCsl CHCTEMa YIpaBJeHUs 00-
pa3oBaTelbHBIM KOHTeHTOM Moodle. [[yist paboThl B JaHHOW CUCTEMe BCe 0Oydaromuecs Ha mep-
BOM Kypce TOJYYaloT WHIMBHIYaJIbHBIC JIOTUH U NIAPOJIb JUIS BXOJIa B CUCTEMY, B KOTOPOH pa3-
MEIIAFOTCS : MpOorpamMMa JUCIHUILTAHBI, MAaTePUAIIbl IS JICKIIMOHHBIX W WHBIX BUJIOB 3aHSATHH,
3aJlaHHsl, KOHTPOJIBHBIC BOTIPOCHI.

JlaGopaTopHbIe 3aHATHS IO JUCHUTUIMHE TPOBOATCS C UCIIOIB30BAHNEM JIAOOPATOPHOTO
o0opynoBaHusi, O00pa3lOB BOJOKHUCTBIX W  TOJMMEPHBIX MaTepUANIOB, IMOJYYCHHBIX
1a00PATOPHBIX M MTPOMBINIICHHBIX YCIOBHSIX, TEXHUYECCKUX YCIIOBUH Pa3IMYHBIX JCHCTBYIOIIHX
npousBoAcTs, [[OCT.

B mpomecce wu3ydeHUS JUCHMIUIMHBI YYCOHBIMH IIEJISIMH  SIBJSIFOTCS  TIEPBHUYHOE
BOCIIpHSATHE y4eOHOW WHGPOpPMAIMA O TEOPETHYECKMX OCHOBAaX IMPOM3BOJICTBA BOJOKHHUCTHIX
nonypaObpukaToB, WX YCBOCHHE, 3allOMUHAHWE, a TaKKE CTPYKTYPUPOBAHHE TOTYyYCHHBIX
3HAHWI ¥ Pa3BUTHEC WHTEIUICKTYAJIbHBIX YMEHUI, OPHEHTUPOBAHHBIX Ha CIIOCOOBI JICATEIbHOCTH
PENpoayKTUBHOTO Xapakrepa. [locpeicTBOM MCIOIb30BAHUS ATHX WHTEIUICKTYaJIbHBIX YMCHUN
JIOCTUTAIOTCSl Y3HABaHHWE DPAaHEE YCBOCHHOTO MaTrepualia B HOBBIX CHUTYaIlUsX, MPUMCHCHHC
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CHUTYaIIHsX.

JUIs JOCTHKEHHMSI ATUX TEJIed UCTIONB3YIOTCS B OCHOBHOM TPaJUIIMOHHBIC HH(POPMATHB-
HO-Pa3BUBAIOIINE TEXHOJOTMH OOYYEHHS] C YUYE€TOM PazlIMYHOrO COUETaHHUS MACCUBHBIX (OpM
(JIeKIus, MPaKTUYIECKOE 3aHATHE, KOHCYJIbTAIIU, CAMOCTOSITeNIbHAS pad0Ta) M PEIPOTYKTHBHBIX
METOJIOB O0OyueHusi (IIOBECTBOBATEIbHOE U3NOKEHUE y4eOHON uHbopMaiuu, o0bBICHUTEIBHO-
WUTIOCTPATUBHOE U3JI0KEHUE) U 1a0OpaTOPHO-TIPAKTUYECKUX METOJIOB O0yUECHHUSI.

YHuBepcuteT o0ecrieueH HeOOXOAMMBIM KOMILIEKTOM JHUIIEH3MOHHOTO MPOTPaMMHOTO
o0ecrnieveHus:

— omnepanmonHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 68975925ZZE1309. Cpok: 6eccpoyHo;

- omepamnuoHHas  cuctema  Astra  Linux Special ~ Edition.  JloroBop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpodHo;

— maker mpukiaagHeix nporpamm Office Professional Plus 2010, License 49013351
YTJITY Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

— makeT mpukinagHelx — mporpamMm  P7-Odwuc.Ilpodeccuonanpueiii.  JloroBop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpoxk: 6eccpodHo;

— antuBupycHas mporpamma Kaspersky Endpoint Security nns 6usneca- CranmapTHbII
Russian Edition. 250-499 Node 1 year Educational Renewal License. dorosop Ne0423/3K ot
30.08.2022. Cpoxk ¢ 09.10.2022 r. mo 09.10.2023 r.;

— omeparmonHas cucrema Windows Server. KoHTpakT Ha yCIIyru 1o Mpe0CTaBICHHUIO
JIMIIEH3UI Ha MPaBO UCIOJIb30BaTh KoMIbloTepHoe obecrieuenue Ne 067/9A ot 07.12.2020 rona.
Cpoxk GeccpouHo;

— cucteMa BuaeokoHpepenicsszu Mirapolis. loroBop Ne57/03/23-K/0148/23-EI1-223-
03 ot 13.03.2023. Cpok: ¢ 13.03.2023 mo 13.03.2024;
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— cucreMa BuzcokoHdpepenicss3u [Ipypdmu. JoroBop Ne 2576620 -1/ 0147 / 23-EIl-
223-03 ot 15.03.2023. Cpok: ¢ 15.03.2023 mo 15.03.2024;

— cucreMa ynpasieHus: ooyuenuem LMS Moodle — mporpammHoe obecriedeHne ¢ OTKpbI-
TBIM KozioM, pactpoctpansercs o juneHsnu GNU Public License (rus);

— Opay3ep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obecreucHue
pacrpocTpaHsieTcs M0 NPOCTON (HEUCKIIOUUTEIbHOMN ) TNIEH3UU;

— Kpoccruiar@OpMEHHOE MPOrpaMMHOE OO€cleueHUe Ui YIPaBICHHUS IMPOCKTaAMH
OpenProj (https://openproj.ru.uptodown.com/windows), pacripocTpaHseTcsl Ha YCJIOBHIX JIMIICH-
3uun Common Public Attribution License Version 1.0;

— mporpammHoe obecrnieueHue «Abris+» ams co3aaHus yeprexeil oTBoja yecoceku. [o-
roBop Ne793/01/2022-J1/0369/22-EI1-223-06 ot 07.07.2022. Cpok: GeccpouHO;

— Statistica Ultimate Fcfdemic for Windows 13 Russian. Jorosop Ne0380/20-223-06 ot
30.11.2020. Cpok: 6eccpodHO;

- TPAH/I-Cwmeta, Ctynent. JJoroBop NeO3Ekr0632¢/0237/22-EI1-223-06 ot 27.04.2022.
Cpoxk: 6eccpouHo;

— mnporpamMmMmHBIA KoMmIuieke «JIupa 10». JloroBop No216/2020/0247/20-223-06 ot
09.07.2020. Cpok: 6eccpodHo;

— mporpammHoe obecnieueHue Agisoft Metashape. Torosop Ne20-824MS/0362/20-223-
06 ot 10.11.2020. Cpok: 6eccpoUHO;

— HOIl «Xumus. Bupryanbnas naboparopus. 3anaun. Tpenaxepsl. Tectei». JloroBop
Nel13/21/0183/21-223-03 ot 16.04.2021. Cpok: 6eccpodHo;

— miardopma 1C: Ilpennpustue 8. {oroBop Ne0164/3K ot 31.05.2021 r. Cpok neii-
CTBHS: 0€CCPOYHO;

— cucrtema ynpasneHus: JanubiMu Microsoft SQL Server. KonTpakT Ha yciyru mo mpeno-
CTaBJICHHUIO JIMIIEH3WH Ha IMPaBO HCIIOJIB30BaTh KOMITbIOTepHOE obecriederne Ne 067/9A ot
07.12.2020 roma. Cpok GeccpoUHO;

— MHTErpHpoBaHHas cpeda Ui paspabotku Visual Studio. Kontpaktr Ha ycimyru mo
MIPEIOCTABIICHUIO JIMIICH3WHA HA TIPAaBO HCIIOJIB30BAaTh KOMIbIOTEpHOE obecrieueHue Ne 067/9A
ot 07.12.2020 roga. Cpok 6eccpouHo;

— cucTema yIIpaBICHUS PENSIIMOHHBIMU 0azamu JTAHHBIX MySQL
(https://www.mysgl.com/) — mporpamMmHoOe obecriedeHne ¢ OTKPBITBIM KOJIOM, PacIpOCTPaHSICTCs
no muneH3uu GNU GPL 2 u nponpueTtapHoil TuneH3uu;

— Apache HTTP-cepsep (httpd.apache.org) — mporpamMmHoe obecriedeHHe ¢ OTKPBIThIM
KOJIOM, pacrpocTpansercs o auneH3uu Apache License;

— CKpHUIITOBBIN s13bIK 001ero Ha3HaueHusi PHP (php.net) — mporpamMmMuoe obecrieuenue ¢
OTKPBITBIM UCXOAHBIM KO/IOM, pacnpocTpansercs no aunensuu PHP License;

— cuctema ympaieHus konteHToM WordPress (wordpress.org) — cBoO01HO pacmpocTpa-
HsieMasi CUCTEMa C OTKPBITBIM UCXOAHBIM KO/I0M, pacnpocTtpansercs noa aunensueit GNU GPL;

— cucTema yIpaBJICHHUS 0azamu TAHHBIX PostgreSQL
(https://www.postgresgl.org/download/windows/) — mnporpamMMuoe oOecrieueHHE ¢ OTKPBITHIM
kogoM Open Source, pacipoctpansiercs mo juien3un PostgreSQL License;

— THIIEPBU30P VMware ESXi
(https://my.vmware.com/en/web/vmware/evalcenter?p=free-esxi7) ¢ OTKPBITBIM HPOTPAMMHBIM
kogoM Open Source, pacnpoctpansiercs no aunen3uu GNU Public License;

— miardopma Eucalyptus (https://www.eucalyptus.cloud/) - mporpamMmMHoe oOecrieueHue ¢
OTKPBITBIM HCXOJHBIM KOJIOM, PacIpOCTPaHSETCS 1O CTAHJIAPTHON OOMICCTBCHHOW JIUICH3UU
GNU (GPL);

— cucTeMa OM3HEC-MOJICTUPOBAHMS UMLetino
(http://www.umlet.com/umletino/umletino.html) — cBoGoaHO pacmpocTpaHsieMoe MporpaMMHOE
obecmieuenne Open Source, pactpoctpansiercs o suiensun GNU (GPL);

— mpunoxkenue Apache JMeter (jmeter.apache.org) — mporpaMMHoe oOecrieueHue ¢ OT-
KPBITBIM UCXOJHBIM KOJIOM, ITpuMeHsieTcs coriacHo auiensuu APACHE;
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— Watir — oubnmoreka ans uHtepnperaropa Ruby (http://watir.com/) — mporpamMmHuoe
o0ecriedyeHne ¢ OTKPHITHIM HCXOIHBIM KOJIOM JIJIsl aBTOMATHU3alUN TECTOB, PACTIPOCTPAHSETCS 110
munensuu MIT;

— MporpaMMHOe oOecrieueHHe Il aBTOMATU3aIllUN TECTUPOBAaHUSI HACTOIBHBIX, MOOWIIb-
HBIX U BeO-mpmiokeHuit Sahi — mporpaMMHOE OOECTeUeHUE C OTKPBITBIM HCXOJHBIM KOJOM
Open source, BeimymieH o aunieH3ueit Apache License 2.0;

— MHTEPIpEeTaTop si3bika nporpammupoBanus Python (www.python.org) — mporpamMmmHuoe
o0ecrieyeHrne ¢ OTKPBITHIM HCXOHBIM KOJIOM, PACIIPOCTPAHSIETCS B COOTBETCTBHUHU ¢ JIMIIEH3MOH-
HbIM corjiamienueM PSF u imnensueit BSD;

— mporpamMMmHas  cpeia Uil moctpoeHust  dkcnepTHhix  cucreM  Clips
(http://www.clipsrules.net/Downloads.html) — ¢ OTKpBITEIM UCXOAHBIM KOZOM, PacIpOCTPAHSIET-
¢s1 cBOOOJIHO;

— areHTHO-OPUEHTUPOBAHHBIN S3BIK MPOTPAMMHUPOBAHUS M MHTETPUPOBAHHAS cpeia pas-
pabotku NetLogo (https://ccl.northwestern.edu/netlogo/download.shtml) — mporpammuoe obec-
IIEYEeHHUE C OTKPBITBIM KogoM Open Source, pacrpocTpaHseTcs 10 cTaHAapTHOW 0OLIECTBEHHON
mmnensun GNU;

— MporpaMMHasi cpeia pa3paboTKH MYyJIbTHAT€HTHBIX CUCTEM M MPHIIOKEHUU Java Agent
Development Framework (JADE) (https://jade.tilab.com/) — mnardopma ¢ OTKPBITEIM HCXOIHBIM
KoJ10M, pactpocrpansercs no auneH3urn GNU Lesser General Public License (LGPL);

— TpodeCCHOHATBHBIA WHCTPYMEHT JUIsl pabOThl ¢ BEKTOpHO# Trpadukoi Inkscape
(https://inkscape.org/ru/o-programye/) — nporpamMmmHoe obecriedeHrne ¢ OTKPBITBIM KojoM Open
Source, pacnipoctpansiercs no nuuenzuu GPL;

— penakrop u3odpaxenuii GIMP (http://www.progimp.ru/) — mporpamMmmHoe o0ecrieueHue
¢ oTKpeITEIM KojoM Open Source, pacmpocTpansercs no juuensud General Public License
GNU,

- MMaKkeT MPHKJIaTHBIX MaTEMaTUYECKHAX porpamMmm Scilab 6.1.0
(https://www.scilab.org/download/6.1.0) — cBo6GoaHO pacmpocTpaHseMoe MporpaMMHOe obecrie-
yenHwue, pacrnpocrpansercs o ymien3un GNU General Public License (GPL) v2.0;

— nporpamma ISt IMYJISIIIAA paboTHI ceTu NetEmul
(http://netemul.sourceforge.net/ruindex.html) — cBoGoaHO pacnpocTpaHseMoe MPOrpaMMHOE
obecnieueHue, pacrpoctpansercs mno nuneH3uu GPL.

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI J1JIs1 OCYIIeCTBJIEHHS
o0pa3oBaTe/IbHOIO Mpoecca Mo AMCIUIIHHE

Peanuzanus yueOHOro mpoliiecca OCyIECTBISETCS B CIEHUANBHBIX YU€OHBIX ayIUTOPHIX
YHHMBEpCUTETA JJIs MPOBEIEHUS 3aHITHH JIEKIMOHHOTO THWIIA, 3aHATUH CEMHUHApCKOro THUIIA,
TPYNIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIBTALUN, TEKYIIErO KOHTPOJS U MPOMEKYTOYHOU aTTe-
cTanuu. Bce ayautopuu yKOMIUIEKTOBAaHbBI CIIELHHUAIN3UPOBAHHON MeOenbl0 M TeXHUYECKUMU
cpeAcTBaMU OOYYeHHMs, CIYKAllUMHU JJs TpeAcTaBieHus ydeOHOW HHpopManuu OoJbLION
aynutopuu. [Ipu HeoOXoaMMOCTH 00ydaroIIUMCs MpeIaraloTcsi Habophl 1EMOHCTPALMOHHOTO
000pyI0BaHUS M yUeOHO-HAIIIAHBIX TOCOOUH, 0OecrieunBaroIe TeMaTHIeCKHUe HILUTIOCTPALIUH.

CamocrosiTenbHast paboTa 00y4aroMXCsl BBIMOIHIETCSA B CIIEHUAIN3UPOBAHHON ayIuTO-
puM, KoTopasi o0opyJoBaHa yueOHOIl MeOenbio, KOMIBIOTEPHOM TEXHHKOW C BO3MOXHOCTBHIO
nozkytoueHus k cetu "MHTepHeT" u obecriedeHreM A0CTyIa B 3IEKTPOHHYI0 MH(POPMAIIMOHHO-
obpa3zoBatensuyio cpeny YIJITY. EcTb nmomemienue A XpaHeHUus U IpOopUIaKTHIECKOro 00-
CIIy’)KMBaHHs y4eOHOT0 000py10BaHUS.

TpeOGoBanus K ayANTOPHAM

HanmeHnoBaHme crierm-
aJbHBIX HOMEIICHUN 1 OCHAIIICHHOCTh CIIEIUAIbHBIX TOMEIICHUH ¥ ITOMEIIICHUM
HOMENIEHUN UIT caMO- JUISL CAMOCTOSTEITLHON PabOTHI
CTOATEIHHON paboTHI
ITomemenune mig nekuu- | [lepeHocHas MyJbTHME/MiHAs yCTaHOBKa (TIPOEKTOp, JKpaH).
OHHBIX W TIPAKTHYECKUX | YueOHas MeOeb.
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3aHATUN, TPYIIOBBIX U
WHIVBUAYAIBHBIX  KOH-
CyJIbTAllMM, TEKyIleH U
IIPOMEXYTOUYHOM  aTTe-
CTaluH.

«JlabopaTopusi oTIMBa OyMaru ¥ KapToOHa», OCHAIIIEHHAs CTO-
JaMH U CTYJIBSMH, pabouuMH MecTaMH, 00OpyIOBaHHUEM: BECHI
anekTpoHHble TexHuueckue BTJI o 500 Bechl 35eKTpOHHBIEC TEX-
anueckne BTJI mo 5,0 kr mucroornuBHON ammapat JIA-M69, nu-
CTOOTJIMBHOW ammapaT aBTOMAaTUYECKUH ¢ 3-MsI CYIIMIBHBIME Ka-
mepamu RAPID-KOETHEN, naGoparophsiii pomt Ha 4 1, 1a0.
ponn Valley Ha 16 1, cymunsHas ropka — 2 IIT., U3MEPUTEIh CTe-
meHu momona OymaxkHoi maccel CP-2, ammapar s m3aMepeHus
mHbl BostokHa C/IB, ¢noTtannonHas ycraHoBKa, 1abopaTOpHbIE
aBTokiaBel ABK-4, nesuHterpatop, ammapaT A M3MENbUYCHUS
oymaru mpenep FreLineFS707xd, mpubop mns cymku Oymaru
namnamMu nHpakpacHoro msnydenus: Y Ch-1, Bakyym-nacoc BH-
461 M, Bucko3umetp Peotect 2, kommpeccop "®YBOI™ @-1,
kommpeccop MJIY-3, kommpeccop Patriot PRO 5-260, BonsHas
6ans LAZ-NIA tup IBK, maposas mensuuiia VEB Leochtenban,
naboparopHas roppupoBanbHast Mamtiaa UTC-1201.
«JlabopaTopusi XMUMHH PACTHTEJLHOr0 ChIPbA» DJIEKTPOHHBIC
anamutadeckne Beckl COHAUSAV264C, Bechl J1abopaTopHBIE
BJIP-200 ¢ nHabopoMm rtupb, cymmnbHbeie mkader BII-0,035M-2,
mydenbnas neus CHOII-1,6, BoiTskable mikadser JIAB-1200I1KT-
2mit., Bakyym-Hacoc BH-461M, Bakyym-Hacoc Ne86 KN.18, ma-
ooparopnas memanka CJIM-2, mukpockonsl MBP-4 mir., anek-
TpoHHbIH Mukpockomn JJ-OpticsDigitalLad, Bucko3uMeTp Kamui-
nspabrit BIDK-3,2, npubop anst onpeneneHus cTeneHN HaOyXaHWsI
CHII, ycTtaHOBKH IJIsl TUTPOBAHUA-2IIT., IITATUBBl YHUBEPCAIIb-
ueie L1Y-98, Bapounas nanens HP 102-D4-6mit., necuansie 6aHn
[1B-2 mrt., mpubop Coxcnepa-01 skcTp-4 mIT., aHAIU3ATOP BIIAXK-
HoctH Sartorius MA-35.

[Tomemennss anst camo-
CTOSITENIEHOW PabOTHI

CroJbl KOMIIBIOTEPHBIE, CTYJbs. IlepcoHabHbIE KOMITBIOTE-
pbl. Beixon B MIHTEpHET.

Ilomenienue misi xpaHe-
HUS W 1npodunakTuye-
CKOTO 00CITyKHBaHUs
y4eOHOro 000pyI0BaHMSI

Crenmnaxu. Pacxomgnsie MaTtepuaibl AJis peEMOHTa M 00CITy-
KMBaHUS TEXHUKUA. Mecra il XpaHeHHsS 00OpyIOBaHHS,
XUMUKATOB.

24




