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Cemectp
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Ha Kypce>) HWroro
Henens 12
Bun 3ansarmit v PIl v PII

Jlekun 6 6 6 6
JlaboparopHbie 12 12 12 12
IIpaxktuueckue 18 18 18 18
Wnas KOHTaKTHAS 0,35 (0,35 (0,35 (0,35
pabota
KoncynerupoBanue |2 2 2 2
nepes SK3aMeHOM U
IIPaKTUKON
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Buzuposanue PII/] njist ucnoJjiHeHUs B 0YepPeIHOM Y4eOHOM oy

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XuMHYeCKOi TEXHOJIOT UM

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/] njist ucnojiHeHUs B 0YepPeIHOM YU4eOHOM oy

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XuMHUYECKOH TEXHOJIOT UM

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] 1151 ucnojiHeHUs B 0YEPETHOM Y4eOHOM IOy
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMH4YeCKOH TEXHOJIOT UM

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] nj1s1 ucnojiHeHUsI B 0YEPEITHOM Y4eOHOM oy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XuMHUYECKOH TEXHOJIOT UM

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro ocBOCHUS TUCIUIIIMHBL « TE€XHOJIOTHS MOTyYeHUS CHENIPOAYKTOB B HerernepepaboTke 1 HeDTEXUMHUM)
siBIsieTcst (JOpMHUpOBaHUE y OyAyIMIUX CIEHATUCTOB TBEPIBIX TEOPETHUECKUX 3HAHUH U MPAKTUYECKUX HABBIKOB B YaCTH
OpraHHU3alMy POM3BOJCTBA OMTYMOB, KOKCA, IIEKOB, TapauoB, Macel, CMa3oK, IPUCAIOK K MacyiaM, J100aBOK K
aBTOMOOMIIEHBIM OCH3MHAM, ITOMMEPaM M Pa3pabOTKN TEXHOJIOTHH 110 TOIyYeHUIO TPOIYKIINH C BBICOKIMH
MOTPeOUTENILCKUMH CBOIICTBAMU.

1.2 | OcHOBHBIC 3a7a4H OCBOCHUS yI€OHON TUCIIUIIINHEL

1.3 | 1. momy4ueHne CHCTEMBI 3HAHUH O CBOMCTBAX CIICIIIIPOIYKIIMN KaK OTHON M3 (DYHKIIMH BEIOOpa BEICOKOI(()EKTHBHBIX
TEXHOJIOTHYECKHX CXEM, PACIIUPCHHUS ACCOPTUMEHTA MPOAYKIIUH U OCYIIECTBICHUS 3()(heKTUBHOTO MMIOPTO3aMEICHUS
U CHIYKEHHUS 3aBUCUMOCTH BHYTPCHHETO PhIHKA OT BIIMSHHS 3apyOeHBIX KOMIIaHHH;

1.4 | 2. monroroBka u npencTaBIeHUE Pe3yAbTaTOB HAYYHO-UCCIEI0BATENILCKUX U PACUETHO-KOHCTPYKTOPCKUX padoT B
BBIIYCKHON KBaIM(UKALMOHHON paboTe MarucTpa;

1.5 3. cucrematuzanus u 3aKPCIUICHUC MIPAKTUYCCKUX HAaBbIKOB U yMCHI/Iﬁ Io pa3pa60TKe TEXHOJIOTUH IIPOMU3BOACTBA
CIICHIPOAYKIHHU C IMOJYUCHHEM COBPEMCHHBIX MAaTCPpHUAaJIOB HOBOI'O ITOKOJICHUS.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (pazmen) OIT: | b1.B.JIB.03

2.1 | TpeGoBaHus K NpeABAPUTEIbHOI MOAT0TOBKE 00y4aloLIerocs:

2.1.1 | ABTOMaTH3UpOBaHHBIE CUCTEMBI YIIPaBIeHUs B HeTenepepaboTke 1 HehTeXUMUU

2.1.2 | MonenupoBaHKe U ONTUMHU3AIMS TEXHOIOIHIECKUX IIPOIECCOB HedrermepepaboTKu 1 He(hTeXUMHUN

2.1.3 [ CtpoeHne BelecTBa M CBOMCTBA CIICIINIPOIYKTOB HehTernepepaboTK M HEPTEXUMHUHU

2.1.4 | XIMMOTOJIOTHS IPOAYKTOB He(TenepepadboTKN 1 He(YTEXUMHUH

2.1.5 | HopMaTHBHO-TeXHHYECKAsK JOKYMEHTAIIHS TIPOU3BOICTBA MEPEPaOOTKH HEPTH

2.1.6 | ObopynoBaHUE MPOU3BOACTB MepepabOTKH HE(TH, ra3a U TBEPAOro TOILTUBA

2.1.7 | IlpomeinuieHHass 6€30MacHOCTD

2.2 | JucumminHbl (MOAYJIM) M IPAKTHKH, A1 KOTOPBIX OCBOEHHE IAHHOMH TUCHUILINHBI (MO1YJ51) HE00X0AUMO KaK
npeauecTByomniee:

2.2.1 | BemmonHeHne, MOATOTOBKA K MPOIEIype 3alUTHI U 3aIl[UTa BEITYCKHON KBaTH()UKAIMOHHONH paboTHI

3. KOMIIETEHIINH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI T CLIMTLINHBI
(MOYJIS)

IIK-1: Ilnanupyer, opranu3yer M KOHTPOJIMPYET HAYYHO- HCCe0BaTe]bCKHe PadoThl B 00J1acTU HedTenepepadoTKU U
He(pTeXUMUH

ITIK-1.3. KouTpoupyeT npoBeiecHHe HAyYHO-HCCIe10BATEIBCKUX Pa00T H HA HX OCHOBE BHOCHUT IIPE/1JI0KEHHS 110
COBEPLICHCTBOBAHMIO TEXHOJOIMYECKHX IIPOLIECCOB, 110 OPraHU3alii PEMOHTA, PEKOHCTPYKIMH U MOAEPHU3ALUH
000py10BaHNs, 10 TOBBINICHHIO KAYeCTBA BBITYCKAEMOl NPOAyKIMH HedTenepepaboTKH M He)TeXUMHH

3HaTh

TexHOIOrnuecKrne MPOIECCHl, PEKMMBI IIPOM3BOICTBA, TPOMYKIHS OpTaHM3aIluH

CraHmapTsl ¥ TEXHUYECKHE YCIIOBHS Ha pa3pabaThIBacMyl0 TEXHHYECKYIO NOKYMCHTALUIO, HOPSMOK HX O(hOpPMIICHHS
CraHaapTsl, TEXHHYECKUE YCIIOBUSI Ha METOABI UCMBITAaHUH, TOBAPHYIO MPOLYKLIUIO, METOAUKHU MPOBEICHUS UCHBITAHUN U
UHCTPYKIHU

Cucrema ToCymapCcTBEHHONW aTTECTAIlNH JTabopaTOpHOH 0a3bl M cepTH(HUKAINH MTPOTYKINT

INonuTtuka opraHu3anuy B 00JACTH KauecTBa

Ymern

Pa3pabaTeIBaTh METOMVKH MPOBEACHHUS U3MEPCHUH M MEPONPHATHS 110 YIYYIICHHIO MX MPOBEIACHHS

Pa3pabaTsiBaTh MEpONPHUATHS O YIy4YIICHUIO KadeCTBa BBIPAOATHIBAEMOH MPOIYKIINU

AHanu3upoBaTh NMPUYHMHBI Opaka U BBINYCKa NMPOXYKIMU HU3KOTO KadecTBa, pa3pabaThiBaTh MEPONPHUITHUS MO €ro MpeIynpexkaeHHI0

[IpuMeHsITh cTaHAapTHBIE METO/bI KOHTPOJIA KayecTBa MPOU3BOAMMON MPOAYKIIMH W UCIIOIB3YEMOTO 00OPYIOBaHHUS
Pa3pabaTpiBaTh HOBBIE METOJBI KOHTPOJISI Ka4eCcTBA MPOU3BOTUMON TPOTYKIHH

Baanern

MeTogamMu COBEPIICHCTBOBAHUSI TEXHOJIIOTHYECKHUX IPOLIECCOB

Metogamu opraHu3ali peMOHTa

IIK-2: O0ecneynBaer U OpraHusyer padoTy NpoU3BOACTBEHHBIX 00beKTOB HedTenepepadoTky H HepTexuMun

IIK-2.1. O6ecieunBaeT BLINOJHEHHE NMPOM3BOACTBCHHBIX IIVIAHOB U 3az[aHuﬁ, pHTMH‘[HbeI BBIIIYCK NPOAYKIIMHM BBICOKOI'0
Ka4yeCcTBa, OCyHIECTBJIACT KOHTPOJIb C00JTIOIeHH ST TEXHOJIOTHIECKHX nmapamMeTpoB COrJIaCHO TEXHOJOIrMYE€CKOMY PErjiaMeHTy




3HaTh

Topsaok arrecTaiuu 1adopaTopHON 0a3bl U cepTHU(OUKALUK MTPOIYKLIUH

Mertonbl MpoBeAEHHS aHAINU30B, UCIBITAHUNA M APYTHX BHIOB HCCIIEN0BaHHUI

Mertombpl aHATUTHYECKOTO KOHTPOJIS MpoIieccoB HedremepepaboTKy, MmeperoBoii M 3apyO0exHBIH ONBIT B 3TOH 00iacTi
JlabopaTtopHoe 00OpyHOBaHHE, KOHTPOIbHO-U3MEPUTENbHAs amNapaTypa U MpaBUIa €e YKCITyaTalun

TexHonoruueckue MpOLECCHl, PEXUMBI IIPOM3BOJICTBA, MPOAYKIIMU OpraHU3aIUU

Ymern

OpraHu30BEIBATh Pa3pabOTKy METOAWK M MHCTPYKIUH IO TEKyIeMy KOHTPOJIO IIPOM3BOJICTBA, B TOM YHCIIC IO 3KCHpECC-aHAIN3aM
Ha pabouMX MeCTaX, OCYIIECTBIATh KOHTPOIb 3a NMPABUIIBHBIM U TOUHBIM MX BBIMOJIHEHUEM PaOOTHHKAaMH J1abopaTopHu
CocTaBisiTh IUIaHBI pa3MEIICHUs JJaOOpaTOPHOTO 00OPYIOBAHHS, TEXHUUECKOTO OCHAIICHHUS M OpPraHU3allMi PaboduX MECT
IIpuMeHATh CTaHIapTHBIE METOABI KOHTPOJIS KAauecTBa IPOM3BOIMMON MPOAYKIHUH M HCIIOIB3YEMOro 00OpYIOBaHHMS
Baanern

MeronamMu KOHTPOJISL 32 BBIIOMHEHHEM IPOM3BOACTBEHHBIX INIAHOB U 3aJaHUM

IIK-2.3. OcymecTBJIsieT KOHTPOJIb COOTIOIEHUS] TEXHOJIOTHYECKHX MAPAMETPOB COTJIACHO TEXHOJOTHIECKOMY perjaMeHTy,
KOHTPOJIMPYET COOTI0IeHNe MPAaBUJI 6€30MaCHOCTH U MPoBeieHne PadoT MOBBINIEHHOH OMACHOCTH HA TEXHOJIOTHYECKOM
o0beKTe

3Harthp

WHCTpYKIMK U MPaBUIIa MPOMBIILICHHOH OE30MacHOCTH, [0 OXPaHe TPYAa U M0KapoOe30MacHOCTH

®DOpMBI ¥ METOIBI TPOU3BOICTBEHHO-XO3SIMCTBEHHOW MEATEIBHOCTH MPOU3BOICTBA

JlokaybHBIE aKThl, METOAMYCCKHE MaTepPHalIbl, KACAIONIHECs MPOU3BOJCTBEHHO-XO3IHCTBCHHON JESITEIBHOCTH TPOU3BOJCTBA H
OpraHu3anuu

HopMaTuBsl pacxoia ChIpbsi, MATCpHAJIOB, TOIUIMBA, PEArCHTOB, CTAHAAPTHI, TCXHUYCCKHE YCIOBHS M JAPYTHE PYKOBOIIIHE
MaTepHaibl 0 pa3paboTke u OGOPMIICHHIO TEXHUYECKOW TOKYMEHTAIMH

Ymerhb

IIpoBOIUTE TEXHUKO-3KOHOMUYECKHI aHaIU3 pabOThl YCTAHOBOK MPOU3BOJACTBA

ITpoBOAUTH MPOU3BOACTBEHHBIH MHCTPYKTAXK HWHIKEHEPHO-TEXHUYECKUX PAOOTHUKOB M PabOYMX

Pa3pabaThIiBaTh POEKTHI MEPCIIEKTHBHBIX TOOBBIX, TEKYIIMX TUIAHOB MO BCEM BUAAM JICATSIHLHOCTH

AHanu3upoBaTh MPUYHHBI Opaka W BBITYCKa MPOMYKIIMH HU3KOrO KavyecTBa, pa3padaThiBaTh IUIAH MEPOIPUSTHH MO €ro
OpeaynpeKICHHS

Baagern

MeTonamMu KOHTPOJISI TEXHOJOTHIECKUX TapaMeTPOB COTIIACHO TEXHOJIOTHUECKOMY pPEeriIaMeHTY

B pe3yabTaTe 0OCBOEHMS AUCHUILIMHBI (MOIYJIs1) 00ydaromMiics 0/ KeH

3.1 |3uaThb:

3.1.1 | - mpON3BOACTBEHHO — TEXHOJIIOTHIECKYIO JAEATEIBHOCTh COOTBETCTBYIOMINX MPODIITIO MIPEATPUATHIA,

3.1.2 | - ocHOBHBIEC IPHHITUITEI OP-TAaHU3AIMH F METOIBI OLICHKN 3(h(HEKTUBHOCTH XUMHYECKOT0 IPON3BOACTRA IIPH pa3paboTKe
TEXHOJIOTMYECKUX IIPOLIECCOB;

3.1.3]- COBPEMECHHBIC CUCTEMBI YIIPABJIICHUA KaY€CTBOM B YCIIOBUAX MIPON3BOACTBA, CUCTEMBI o0ecreueHns YKOIOrHIECKOM
0e30macHOCTH IIpOU3BOACTBA.

3.1.4 |- ocHOBHBIE METOIBI 00PAOOTKHU PE3yabTATOB, CUCTEMATH3AIMH HAyYHO-TEXHIUECKON HH(OpMALUH [0 TeMe
HCCIIeIOBaHUsI TEXHOJIOTHH HedTenepepadoTKy, MPpaBHila COCTABICHHUS HOPMaTUBHBIX JIOKYMEHTOB.

3.2 | YMeTh:

3.2.1 |- paccUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIECCa, BBIOUPATh PAI[HOHANBHYIO U SKOJIOTHIECKI
0e30IacHyI0 CXeMy ITPOU3BOJCTBA JaHHOTO MPOTYKTa;

322]- COo34aBaTh TCOPECTUICCKUE MOJACIN TCXHOJIOIT'MIECKUX MPOLECCOB, NO3BOIAIOIINX MTPOrHO3UPOBATH TEXHOJIOI'MYECKUE
nmapaMETphI IIpouecca anmnapaTypsl 1 CBOICTBa OTy4a€MbIX BCUICCTB.

3.2.3 | - opraHM30BaTh KOMaHAY U Pa3pabdOTKHU [IPOSKTA MIIH MPOrPaMMBI, BBIITOJIHUTE HEOOXOAUMBIC PAcUeThl U 0pOPMHUTH
HEOOXOMMBIC JOKYMEHTHI.

3.3 | Bnagersn:

3.3.1 | - uadopmarmeii 06 00IIE3aBOACKIX MOTOKAX PEAareHTOB, CHIPhsI, IIPOIYKIINHU, HAIPABICHUIX H CXeMaX PaclpeeiICHUL
9HEPropecypcoB

3.3.2 | - MOCTaHOBKOM W peanu3aneil 3a1a4 HayIHbIX HCCIICOBAaHUIA U HOBAITMOHHBIX d3P(PEKTUBHBIX TCHOIOTHA

3.3.3 | - HaBBIKaMU 3 PEKTHBHOTO UCIIONb "30BaHUS MOTyYeHHOW HH(MOPMAIIUH [UIS CO-BEPIICHCTBOBAHUS TEXHOJIOTHHA U UX

peanmzanyn
4. CTPYKTYPA U COAEPKAHUE JUCLUITJINHBI (MOAYJIS)
Kon HaumenoBanmue pasnesioB u tem /Buj 3anatusa/ | Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
3aHATUA KVDC N KOHTPOJIA

Pazpneu 1. Ilpon3BoacTBO HEPTAHBIX KOKCOB




1.1 IIpousBoacTBo HEPTAHBIX KOKCOB /Tema/ 0 OtBeThI HA
BOIPOCHI K
9K3aMEHy.

Odopmiierne
oT4eTa Mo
nabopaTopHOU
pabote

1.2 Hegstroii koke. CocTaB, CTpOeHHUE, BUIBI 0,5 [IK-1.3-3 J1.1 OTtBeTHI HA
cTpykTyp. [lokazarenu kauecTBa, HOMEHKIATYpA, [K-2.1-3 JI1.2J12.1 BOIMPOCHI K
knaccugukays. O0JacTH MPUMEHEHHS HEPTIHBIX I1K-2.3-3 JI2.2J13.1 9K3aMEHY
KOKCOB. TeopeTrueckye OCHOBBI IIPOLIECCA JI3.2JI3.3
KoKkcoBaHus. Ha3HadeHue u pasHOBUIHOCTU J3.4
TPOLIECCOB KOKCOBAHUS, X MECTO B 21032
texHonoruueckot cxeme HII3. CpaBuutenbHas
XapaKTepHCTHKA IMPOIECCOB KOKCOBAHMS,
pean30BaHHBIX B IPOMBIIIICHHOCTH.

CoBpEMEHHOE COCTOSIHUE U OCHOBHBIE ITyTH
Ppa3BHUTHS POIECCOB KOKCOBaHMA B PD 1 3a
pyoexxom. IIpon3BOACTBO MaIOCEPHUCTHIX KOKCOB!
noyueHue 100aBJIeHUEM MPUCATOK K CHIPBIO
KOKCOBaHHMS; THIpooOecceprBaHHEM HE(TIHBIX
OCTaTKOB; JOOABJICHUEM B CHIPhE KOKCOBAHUS
KPEKHHT-OCTATKOB THAPOOUHIIIEHHBIX
JUCTHJUISATHBIX (DPAKIHi; U3 CEPHUCTOTO CHIPHS C
HCIIONIB30BAHMEM TIporiecca nuposusa /JIex/

1.3 OmnpeneneHne Ka4eCTBEHHBIX XapaKTEPUCTUK 4 [K-1.3-Y JIT.1 OTtBeTHI HA
CBIPBS JUIS IPOM3BOACTBA HE(YTAHBIX KOKCOB C IIK-1.3-B JI1.2J12.1 BOIIPOCHI K
TTOMOIIBIO AMIUPHUECKUX HOpMYIT (CpeaHnit [K-2.1-y JI2.2J13.1 9K3aMEHY
MOJIEKYJISIPHBIN BeC, INIOTHOCTH B rpanycax AP, I1K-2.1-B JI3.2JI3.3
COZIEpKAHUE CEPOCONEPKAIIMX MOJIEKYI B [K-2.3-y J13.4
OCTaTKaX, COIEpP>KaHUEe apOMATUYECKHUX, IIK-2.3-B 2122
Ha(TCHOBBIX, ATKAHOBBIX YTIICBOIOPOJIOB,

MTOTEHIIMATBHBIN BBIXON Kokca) /TTp/

1.4 Omnpenenenne kokcyemocTs 1o Konaparcony, 4 [K-1.3-y J1.1 Odopmnenne
aHaJu3 MOMy4eHHOro pe3ynbpTara. OnpeaeneHne IIK-1.3-B JI1.2J12.1 oT4eTa Mo
CpellHel MOJIEKYJIIPHON MacChl, COICP KAHUS [K-2.1-y JI2.2J13.1 1a60paToOpHOH
Cepbl, IJIOTHOCTH ChIPbS IS TPOU3BO/ICTBA [K-2.1-B JI3.2J13.3 pabote
xokca /J1a6/ MK-2.3-y J3.4

I1K-2.3-B 21022

1.5 Pacuer BrIXO[a CBETIIBIX HEPTEIPOTYKTOB MO 4
pe3ynbpTaTaM JabopaTopHOi pabotsr /IIp/

1.6 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHIyeMOn 8 IK-1.3-3 JIT.1 OTtBeTHI HA
nutepatypsl. [loaroroska k sx3ameny /Cp/ IK-2.1-3 JI1.2J12.1 BOIIPOCHI K

I1K-2.3-3 JI2.2J13.1 9K3aMEHY
JI3.2J13.3
J3.4
21022
Pazpnea 2. IIpou3BoacTBo HeTAHBIX OUTYMOB,
napa)uHOB, IepPe3MHOB.

2.1 IIpoun3BoACTBO HEPTAHBIX OUTYMOB, TTAPAPHHOB, 0 OTBeTHI HA

nepe3nHoB. /Tema/ BOIIPOCHI K
9K3aMEHy.

Odopmnenue
oT4eTa Io

nabopaTopHOH

pabote




2.2 Cocras, knaccupukanys, Ha3HaYCHUE U 00JIaCTH 0,5 I1K-1.3-3 JI1.1 OTBeTH Ha
MpUMEHEHUS HePTAHBIX OUTYMOB. [IpOM3BOACTBO IK-2.1-3 JI1.2J12.1 BOIPOCHI K
OCTaTOYHBIX OMTYMOB. CIIOCOOHI ITOTydEeHUS I1K-2.3-3 JI2.2J13.1 3K3aMeHy
OUTYMOB BaKyyMHOH nieperoHKoid. OCHOBHBIE JI3.2JI3.3
CHOCOOBI MOTYYEHHS OKUCIEHHBIX OUTyMOB JI3.4
(YCTaHOBKH MEPHOTUIECKOTO ICHCTBUS, 21032
YCTaHOBKH HEMPEPHIBHOTO JACHCTBHS C
MIEePUOANYECKH PAaOOTAIOIIUMHU KyOaMu-

OKHUCIIUTEIISIMH M YCTAaHOBKH HETIPEPHIBHOTO
JEUCTBUS ¢ MUPKYJSIIUeH pomykTa). CrocoOs!
TOy4eHMsI, 00JIaCTh IPUMEHEHUSI U CBOMCTBA
napaduHOB, Lepe3ruHoB /JIex/

2.3 Pacuer npurogHocTr He(TH K IPOU3BOJCTBY 2 [K-1.3-Y JI1.1 OTBeTHI HA
OHWTYMOB 110 Ka4eCTBEHHBIM 00pa3iam IIK-1.3-B JI1.2J12.1 BOITPOCHI K
nedru /lp/ IK-2.1-y J12.2713.1 JK3aMEHy

IIK-2.1-B JI3.2J13.3
IK-2.3-y J13.4
IK-2.3-B 3132

2.4 OmnpeneneHre KauecTBa 00Pa3IOB CTPOUTENEHOTO 4 IK-1.3-Y JI1.1 Odopmnenne
u popoxnoro 6enzuHa Metonom KU u TIK-1.3-B JI1.2J12.1 oT4eTa 1o
neHerpanuu /J1ao/ IK-2.1-y JI2.2J13.1 J1a00paTOpHOI

IK-2.1-B JI3.2 JI3.3 pabote
IK-2.3-y J3.4
I1K-2.3-B 2132
2.5 W3yueHne KOHCIEKTa JEKIMHA U PeKOMEHyeMOi 8 [IK-1.3-3 JI1.1 OTBeTHI Ha
nutepatypsl. [loaroToBka k sx3ameny /Cp/ IK-2.1-3 JI1.2J12.1 BOIPOCHI K
I1K-2.3-3 J12.2J13.1 9K3aMEHY
JI3.2J13.3
J13.4
3132
Pazpneu 3. Ilpucaaku K MOTOPHBIM MacjaM.

3.1 IIpucaaku k MOTOpHBIM MaciaMm /Tema/ 0 OTBeThI Ha
BOITPOCHI K
9K3aMeHy.

Odopmnenue
oTYeTa Io
nabopaTopHOU
pabote

3.2 Haznauenue u xnaccudukanus mpucagok K 0,5 MK-1.3-3 J1.1 OTBeTsI HA
MacaaMm. ACCOPTUMEHT NPUCAIIOK, TOTy4aeMbIX Ha IK-2.1-3 JI1.2J12.1 BOIPOCHI K
000 «M13MII». CocraB ycTaHOBKH 110 I1K-2.3-3 JI2.2J13.1 JK3aMEHy
MIPOM3BOACTBY AIKWICAIUIMIATHBIX IPUCATOK JI3.2JI3.3
Pa3IMYHOrO YpOBHS MIETOYHOCTH. J13.4
IIpuHnnuansHas cxema Mpou3BOJACTBA 2132
ATKIJICATIIIMIIATHBIX TIPHCATIOK, TIPOM3BOIMMBIX
Ha OO0 «H3MTI 1». Pa3Butue u
COBEPILCHCTBOBAHUE IPOU3BOJCTBA
Cyb()OHATHBIX TPUCATOK K MaciaaM. /JIek/

33 Onpenencane 3G HEKTHBHOCTH TENPECOPHON 4 IK-1.3-Y JI1.1 OdopmeHne
TIPUCAJKH 110 HU3KOTEMIIEPATYPHBIM TIK-1.3-B JI1.2J12.1 oT4eTa o
XapaKTepUCTUKAM MIPU PA3TUUYHBIX [K-2.1-y J12.2J13.1 nabopaTopHoii
KOHILICHTpAIUAX Mpucaaku /J1ad/ IK-2.1-B JI3.2 JI3.3 pabote

IK-2.3-y JI3.4
I1K-2.3-B 01032
34 N3yueHne KoHCTEeKTa JEKIUHA U PEKOMEHyeMOi 8 IK-1.3-3 JI1.1 OTBeTHI HA
nutepatypsl. [ToaroroBka k sx3ameny /Cp/ I1K-2.1-3 JI1.2J12.1 BOIPOCHI K
[1K-2.3-3 JI2.2J13.1 9K3aMeHY
JI3.2J13.3
J13.4
3132
Paznen 4. IlpousBoactBo cma3zok. Haznauenue,
cocraB, cBoiictBa. Knaccupukanus

4.1 IIpousBoacteo cma3ok. HazHauenue, cocras, 0 OTBeTHI HA

cpoiictBa. Kimaccudukanus /Tema/ BOIMPOCHI K

9K3aMEHY




4.2 OyHKIMOHAIEHOE Ha3HAaYeHue cMa3ok. CocTaB 0,5 I1K-1.3-3 JI1.1 OTBeTHI HA
CMas3o0K, CTPYKTYpa, KJIacCH(HUKAIUs, CBOUCTBA. IK-2.1-3 JI1.2J12.1 BOIPOCHI K
IIpousBoacteo cma3ok. [IpuMeHeHne npucagok I1K-2.3-3 JI2.2J13.1 3K3aMeHy
pa3ugHOro (yHKIIMOHAIEHOTO Ha3HaueHus /JIex/ JI3.2JI3.3

JI3.4
21092

4.3 Knaccudukarus cMa3ok 1o CTpyKType, 2 [K-1.3-Y JIT.1 OTtBeTHI HA

HasHagenuro /I1p/ [IK-1.3-B JI1.2J12.1 BOIIPOCHI K
K-2.1-y JI2.2J13.1 9K3aMEHY
I1K-2.1-B JI3.2JI3.3
IK-2.3-y JI3.4
[1IK-2.3-B 01032

4.4 W3yueHne KOHCIEKTa JEKIUKH U PpEKOMEHyeMOU 11 IK-1.3-3 J1.1 OtBeThI HA

nutepatypsl. [ToaroroBka k sx3ameny /Cp/ IK-2.1-3 JI1.2J12.1 BOIPOCHI K
[1K-2.3-3 JI2.2J13.1 9K3aMeHY
JI3.2J13.3
JI3.4
21022
Paznen S. IlpousBoacTso Bogopoaa. OdaacTb
NpUMeHeHHs

5.1 IIpousBoacTBo Bogopona. O6nacts 0 OTBeThI HA

npumenenus /Tema/ BOITPOCHI K
JK3aMEHY

5.2 Hcnons3oBanue Bogopoa B cUCTEME 0,5 IK-1.3-3 JI1.1 OTtBeTHI HA
HedTenepepaboTku VICTOUHHMKH MOTYdeHHS [K-2.1-3 JI1.2J12.1 BOIPOCHI K
Bonopoza. Haznauenue Bonoposa B cBeTe I1K-2.3-3 JI2.2J13.1 9K3aMEHY
MEPCIIEKTHBHOIO YIITyOJICHHS MTPOIIECCOB JI3.2J13.3
nepepabOTKH THKETBIX He(YTIHBIX OCTATKOB /JIek/ J13.4

01032

53 CxeMbl OTy4eHHsI BOAOPOAa (AIEKTPOIH30M, 2 MK-1.3-y JI1.1 OTBeTHI Ha
C)KUTaHUEM METaHa, KaTaJTUTHYECKON I1K-1.3-B JI1.2J12.1 BOIPOCHI K
KOHZeHcaIel BosHoro mapa). OCHOBHEIE IK-2.1-y J12.2J13.1 3K3aMeHy
HAIIPaBJICHUS B IPOMBILIUIEHHOCTH IIPU IIK-2.1-B JI3.2JI3.3
ucnonab3oBanuu Bogopoaa /Ilp/ [IK-2.3-y J13.4

I1K-2.3-B 21022
5.4 M3ydeHne KOHCIIEKTa JISKIUN U pEeKOMEHIyeMOi 11 I1K-1.3-3 JI1.1 OTBeTH Ha
murepatypsl. [loaroroBka k sx3ameny /Cp/ [K-2.1-3 JI1.2J12.1 BOIPOCHI K
I1K-2.3-3 JI2.2J13.1 9K3aMeHY
JI3.2JI3.3
JI3.4
01032
Pa3neu 6.

6.1 IIpou3BoacTBO NPOSYKTOB OPIraHUYECKOIO 0 OTBeThI Ha
CHHTe3a Ha 06a3e ChIPhA BOITIPOCHI K
Hedrenepepaborku /Tema/ JK3aMeHy

6.2 TepMuueCcKHe U TEPMOKATATUTUYECKHE TTPOLIECCHI 1,5 IK-1.3-3 JI1.1 OTBeTHI Ha
W UX MPOAYKTHI. IK-2.1-3 JI1.2J12.1 BOIPOCHI K
Hcnonb3oBanue NpeienbHbIX U HENPEAEIbHbIX IK-2.3-3 JI2.2713.1 JK3aMEHy
ra30BbIX (ppaKnuii JI3.2J13.3
B HedTexuMu4ecKkoM IpOU3BOACTBE. JI3.4
IIpousBoacTBO CIMPTOB U 21092
JKupHbIX KuCIOT 1 3¢UPOB

/JTex/

6.3 CxeMblI ONTy4eHHS MaJICHHOBOT'O aHTUAPUIA U 2 [K-1.3-Y JI1.1 OTBeTHI HA
BAapUAHTHI €0 UCTIOIB30BAHMS JIISI TTOTyYESHHSI I1K-1.3-B JI1.2J12.1 BOIPOCHI K
BBICOKOMOJIEKYIISIpHBIX cMmot /TTp/ [K-2.1-y JI2.2J13.1 9K3aMEHY

IIK-2.1-B JI3.2JI3.3
[K-2.3-y JI3.4
IK-2.3-B 3132
6.4 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHIyeMOn 11 IIK-1.3-3 JIT.1 OtBeTHI Ha
nutepatypsl. [loaroroska k sx3ameny /Cp/ IK-2.1-3 JI1.2J12.1 BOIIPOCHI K
I1K-2.3-3 JI2.2J13.1 9K3aMEHY
JI3.2J13.3
J3.4

01032




Pazpneu 7. Ilpou3BoacTBO pacTBOpHUTEIEH.
ObsacTh NpUMEHEeHHs

7.1 IIpousBozacTBo pacTBopureneit. Obiacts 0 OTBeTHI HA
npumeHenus /Tema/ BOIPOCHI K
JK3aMeHY
7.2 IIpou3BoACTBO pacTBOPUTEIEH 0,5 IK-1.3-3 J1.1 OtBeTsI HA
katanuTHdeckoropudopmunra. Kinaccubuxanmms, I1K-2.1-3 JI1.2J12.1 BOIPOCHI K
CBOifcTBa, Ha3HaueHne. [Ipon3BoacTBO (heHomNa, IK-2.3-3 JI2.2J13.1 3K3aMeHy
¢bypdypona, METUIITHPONHAOHA JI3.2JI3.3
/JTex/ J13.4
3132
7.3 AHaim3 paboThl yctaHoBkH 35/6. TlepedeHn 2 IK-1.3-Y JI1.1 OTBeTHI HA
pacTBOpHTENEil, TOTy4aeMbIX MIPH BbIIACICHUN TIK-1.3-B JI1.2J12.1 BOIIPOCHI K
MHAMBUIYAITBHBIX apOMAaTHUECKHX [K-2.1-y J12.2J13.1 9K3aMeHY
yrieBogopoos /T1p/ IK-2.1-B JI3.2 JI3.3
IK-2.3-y JI3.4
I1K-2.3-B 01032
7.4 W3yueHne KOHCIEKTa JEKIMKH U PEKOMEHyeMOU 11 IK-1.3-3 J1.1 OtBeThI HA
nutepatypsl. [ToaroroBka k sx3ameny /Cp/ I1K-2.1-3 JI1.2J12.1 BOIPOCHI K
[1K-2.3-3 JI2.2J13.1 9K3aMeHY
JI3.2J13.3
J13.4
3132
Pa3zpnen 8. Ilpon3BoacTBO NOJUMeEpPOB
8.1 IIpousBoacTBo nonumepos /Tema/ 0 OTBeTHI Ha
BOITPOCHI K
9K3aMeHY
8.2 IIpousBoacTBo nmonusTHieHa. Pexxumsl mporecca 1,5 I1K-1.3-3 JI1.1 OTBeTH Ha
U Mapku nonuasTuiieHa. [IpousBoacTso MK-2.1-3 JI1.2J12.1 BOIIPOCHI K
nonunponuicHa. [IpousBoacTBo kayaykos /JIex/ I1K-2.3-3 J12.2J13.1 JK3aMEHY
JI3.2J13.3
JI3.4
01032
8.3 N3yueHne KoHCTIEKTa JEKIUHA U PEKOMEHyeMOi 11 IK-1.3-3 JI1.1 OTBeTHI HA
nutepatypsl. [ToaroroBka k sx3ameny /Cp/ IK-2.1-3 JI1.2J12.1 BOIPOCHI K
[1K-2.3-3 JI2.2J13.1 9K3aMEHY
JI3.2J13.3
J13.4
3132
Paznen 9. IlpomeskyTouHasi aTrecTanus
9.1 Ox3amen /Tema/ 0
9.2 IToaroroBka Kk 3k3aMeny /Ok3aMeH/ 26,65 JI1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3
JI3.4
01032
9.3 IIpoBeneHne KOHCYNbTAlUU Teper 2 J1.1
sk3ameHoM /KHuc/ JI1.2J12.1
J12.2J13.1
JI3.2J13.3
J13.4
3132
94 Ipuem sx3amena /MKP/ 0,35 JI1.1 YCTHBIN OTBET
JI1.2J12.1 1o
JI2.2J13.1 YTBEPKIEHHBIM
JI3.2 J13.3 ouseram,
J13.4 chopmyrpoBa
01022 HHBIM C y4ETOM
coziepIKaHuUs
y4aeOHOM

JUCITUTIIIMHBI




5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

@DOoHJI OLICHOYHBIX CPEICTB MpUBecH B [IpriokeHn K pabodei mporpaMMe AUCIUILUTAHEI (CM. TOKYMEHT «OIIeHOYHBIE

MaTepHabl 10 AUCIUIUTHHE « TeXHOIOr s OTydeHHs CIISIITPOYKTOB B He(TenepepadoTke U HEQTEXIMUTID» ).

6. YAEBHO-METOANYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pekomennyemas turepatypa

6.1.1. OcHoBHas JTuTEpaTypa

Ne ABTOpBI, COCTAaBUTENN 3ariaBue UsnarenscrBo, | Komnuectso/
roxn Ha3BaHUE
OBC
JI1.1 |Ilorexun B. M., OCHOBBI TEOPHH XUMUYECKUX IIPOLIECCOB TEXHOIOTUU CaHkr- 978-5-93808-
[orexun B. B. OpraHMYECKHX BEIeCTB U HedTernepepaboTKy : YUeOHUK IS [etepOypr: 287-8,
BY30B XUMU3JAT, | http://www.ip
2017, 943 c. rbookshop.ru/
67346.html
JI1.2 | denucos B. B., OCHOBBI IPHPOAOIIONB30BaHAS U SHEPropecypcocOepeKeHus Cankr- 978-5-8114-

Henucosa U. A., yueOHOe mocodue [TerepOypr: 3962-1,

JposoBozosa T. U., Jlans, 2019, https://e.lanbo

Mocxkanenko A. II. 408 c. ok.com/book/
113632

6.1.2. JlonoTHUTEIbHAA JINTEPATYPA
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | Komnuectso/
rox Ha3BaHHE
OBC
JI2.1 [apudynmmH A. B., CoopyxeHus 1 000pyIOBaHUE IS XpPAaHEHHS, TPAHCIIOPTHPOBKH Kazans: 978-5-7882-

Baiibexosa JI. P., 1 OTIycKa He(TEIPOAYKTOB : yaeOHOe mocodne Kazanckuit 0973-9,

Cwmepaosa C. T, HaIMOHANBHBIH | http://www.ip

apugynmun A. B. uccnenosarenb | rbookshop.ru/

CKUi 63996.html
TEXHOJOTUIECK
nui
YHUBEPCHUTET,
2011, 135 c.
JI2.2 | ®axnbman b. XuMHS HOBBIX MAaTE€PUAJIOB I HAHOTEXHOJIOTHUH : yuel. mocobue Honronpynusrii [ 978-5-91559-
: IuTemexT, 029-7,978-1-
2011, 464c. 4020-6119-6
(amrm.), 1
6.1.3. Meroguueckue pa3padoTku
No ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUE
3BC
JI3.1 |Ilysapuxosa T.IL, XuMmudecknil aHanu3 He()TH 1 HehTeTIpOTYKTOB : Pasanb: PULL ,

JIbznosa M.B. Metoanveckue yKa3aHust PIPTY, 2016, |https://elib.rsr
eu.ru/ebs/dow
nload/1063

JI3.2 | llyBapuxosa T.IL., Omnpezenenne TPyMIIoBOro coctaBa Gppakiyii HeTH : METOJI. Psazans, 2015, |, 1

JIsiznoBa M.B. yka3 k 1a0. paboram 48c.

JI3.3 | llyBapuxosa T.IL., MeTposorusi, CTAaHAaPTA3AIUS U CePTHHUKAIHS Pszans, 2015, |, 1

JIsznoBa M.B. HEPTEMPOMYKTOB : METOJ. YKa3 K J1ab. pabotam 32c.

JI3.4 | llysapuxosa T.II., MoTtopHbIe CBOMCTBa TOILIUB : METOJ YKa3. K j1a0. paboTam Ps3ans, 2016, |, 1

JIp3noBa M.B.

24c.




6.2. [lepeyens pecypcoB HHGPpOPMALHOHHO-TEIEKOMMYHHKAMOHHOI ceTu "MHTepHeT"

91

DneKTpoHHO-OuOInoTeuHas cucteMa «JlaHb»

32

OnextpoHHO-OnOIMoTeuHas cuctema «[PRbooks»

6.3.1 Ilepeyens JMLEH3NOHHOTO U CBOOOIHO PACTIPOCTPAHSIEMOro MPOrpaMMHOr0 obecriedeHnsi, B TOM 4Hcje

6.3 l'[epe'{eﬂb nporpammHoOro odecrevyeHus U l/lH(l)OpMaIIl/IOHHLIX CIIPaBOYHBIX CUCTEM

O0TCYCCTBEHHOI'0 MPOU3BOACTBA

HauMeHoBaHHe Onucanne

OpenOffice Coboanoe 1O

Microsoft Office KomMepueckast HIieH3us

SMathStudio Csob6oxuoe ITO

6.3.2 Ilepeuyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MO YJIA)

321 y4eOHO-aAMUHHUCTPATHUBHBIA KOpIyc. ydeOHas ayOWTOpHS IUIS TPOBEICHHUS 3aHATHH JICKIIMOHHOTO M CEMHHApPCKOTO
THUIA, TPYIHOBBIX M HHAWBU-AYalIbHBIX KOHCYNBTAI[UMH, TEKYIIEro KOH-TPOIS M MPOMEXKYTOYHON aTrectannu 44 MecTa,
npoekrop Optima EW775, oskpaH, MapkepHas [OOCKa, MECTO Ui MpenojaBaTeis, OCHAIIEHHOE KOMIIBIOTEPOM,
XKUIKOCTHBIN XxpoMa-Torpad Craiiep u UK dypre-criektpomerp PCM2202

328 yueOHO-aIMHHHCTpAaTHBHBEIN Kopmyc. 11 pabGoumx wmect (xom-mbfotepHbrii kiacc (Intel Core 15/4Gb)) c
BO3MOJKHOCTBIO TIOAKIIOYEeHHsT K ceTn «VHTepHeT» u obecledyeHneM JOCTy-Ila B JJIEKTPOHHYIO HH-(OPMAIMOHHO-
obpazoBarenbHylo cpeny PIPTY

409 y4ueOHO-aIMHUHHUCTPATHBHBIA KOpIyc. ydeOHas J1abo-paTopHsi, OCHAICHHAs J1abo-paTOpPHBIM 00OpYIOBaHHEM,
TIOMEIIeHNe I XpaHeHns yaeOHoro obopynoBanus 12 pabodnx MecT

Mecro ans npenonaBa-Tens, ocHanieHHoe kommbiotepoM(Intel Core 15/4Gb)

JlaGopartopus ocHameHa:

-CPEeICTBAMH ITOKapO-TYIICHHS, ABAPHHHON aBTOMAaTHUC-CKOM CHT-HAJIHM3aIMeld, MelInKa-MCHTaMH IS OKa3aHUs IEepBOH
MOMOIIY, WH-CTPYKIMEH 10 TeXHWKe OC30MacHOCTH U JKypHAJOM IIPOBEACHHUS WHCTPYyKTaka paloTalommx B
naboparopuu,

-BBITSDKHBIMH ~ IIKa(a-Mu,CHA0)KEHHBIMH ~ OCBEIIICHHEM M JJICKTPOIPOBOIKOMH BO B3PHIBOOC30MACHOM  HCIIONHCHUH,
BOJIOTIPOBOJIOM W KaHAJTM3AINEH,

-HabOpOM Tab0paTOPHOI MOCYBI ATt MHAUBHIAYAIbHOI PaOOThI, peaKTHBAMH, HEOOXOAUMBIMH AJISI BRIIIOIHEHUS paboT
OcHOBHBIE TPHUOOPBHI:

-nns onpenencHus ycioBHod (BY-M-IIXII), kuHeMaTH-dyeckod Bs3KocTH HedTH (Habop BuckozuMmeTpoB BITK-2,
TepMocTtatupytomas 6ans LOIP LT-910),

-1 onpeneneHus reM-neparyps! Bensiku TB3-2-TTXTT, TBO2-ITXTI

8. METOANMYECKHUE MATEPUAJIBI 10 JUCIUIIJIMHE (MO YJIIO)

MCTOHI/I‘JCCKI/IC YKa3aHus IPUBCJICHBI B HpI/IJIO)KeHI/II/I K pa60qef/'1 nporpaMme JUCHUIIIINHBI

OnepaTtop 340 000 "KomnaHus "TeHzop"

JOKYMEHT MOAMWUCAH SNEKTPOHHON NOAMMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 13.09.23 16:35 (MSK) MpocTas noanuch
3ABEAYHOLLNM BacunbeBuy, 3aBeaytowmii kadeaport XT

KA®E[IPbI

noanncAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Bukrop 13.09.23 16:35 (MSK) MNpocTas noanvcb
3ABELlYI0LLlVIMV BacunbeBuy, 3aBeaytowmii kadeapor XT

BbIMYCKAOLLIEMN

KA®EPbI

NnoannCcAHO ®reoy BO "PIPTY", PIPTY, Kopsuko Anekceit 13.09.23 16:50 (MSK) MpocTas noanucb
MPOPEKTOPOM IO YP BsiyecnaBoBuY, MpopekTop no y4yebHoii paboTe




