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1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)

Hensimu ocBoeHust qucHUIUIMHBL (Moaynsi) «HayuHble OCHOBBI NMPUMEHEHHs XOJIoAa B
TEXHOJIOTHH IMPOU3BOJICTBA IPOAYKTOB TUTAHMS N3YICHHUE BIUSHUS XOJIOAMILHON 00padOTKH 1
XpaHEHHUsl Ha MUIIEBbIE MPOAYKTHI U OIpe/eieHHe ONTHUMAJbHBIX YCIOBUN IMPOBEICHHS TEXHO-
JIOTUYECKHUX MPOIECCOB (OXJIAXACHUE, 3aMOpPaXKUBAaHUE, XPAaHEHUE U JIp.) C YUETOM OCOOEHHO-
CTEU MPOJYKTOB U CBOMCTBEHHBIX UM U3MEHECHHIA;

[Ipu ocBOeHWM MAaHHOHW JUCUUILIMHBI YYUTBHIBAIOTCS TPYIOBBIC (PYHKIMH CIETYIOLIETO
npohecCuoHaNBHOTO CTaHAapTa:

22.005 CrnenuaimcT 1Mo TEXHOJOTUU MPOAYKIIMA M OPTaHU3AlUUA OOIIECTBEHHOTO MMHTa-
Hus (yTB. mpukazoM Muntpyna Poccun ot 15.06.2020. Ne329H)

2. MecTOo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI POrpaMMBbl

CoracHo ydyeOHOMY IUIaHy 10 HampaBiieHHto moarotoBku 19.03.04 TexHomorust mpo-
OYKIMU W OpraHu3anus OOIIECTBEHHOTO NMHUTAaHUS AMCUUIUIMHA (MOaynb) «HaydHble OCHOBBI
MPUMEHEHHUS XO0JI0Jla B TEXHOJIOIMH MPOU3BOJCTBA MPOAYKTOB MUTAHHSI» OTHOCUTCS K YacTH,
dbopmupyeMoii yuacTHUKaMHu 00pa3zoBaTeibHbIX oTHOMmEHHH b1.B.05.

Jl111 ocBOEHUS TaHHOM TUCIUILIMHBI HEOOXOIMMBI 3HAHUSA U YMEHUS, IPHOOPETEHHBIE B
pe3ysibTaTe OCBOEHUS CIEAYIOIIMX MPEALIECTBYIOMUX AUCUUIUIMH: «MaTtemarukay, «Pu3znukan,
«DU3UKO-XUMHUYECKHE CBONCTBA MPOAYKTOB MUTAHUS.

B nanpHeiiiieM 3HaHUS, YMEHUSI U HaBbIKH, C()OPMUPOBAHHBIE B IPOLECCE H3YyUEHUs
JUCUUIIMHBI, UCHIOJB3YIOTCS IPU U3YUEHUH CIEAYIOIUX JUCHUIUINH: «COBpEMEHHbIE TEXHOJIO-
UM XpaHEHMs MUILEBBIX MPOIYKTOB», «KOHTpOJh KauecTBa MMILEBON MPOAYKLIHK», a TAKXKE
IIPU MPOXOKICHUH MTPOU3BOJICTBEHHOM TEXHOJIOTHUECKON MPAKTUKH.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHs 110 TUCHHUILTHHE (MOTYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOMI

NporpamMmblI

B pesynpraTe u3y4eHus AUCHUILTHHBI 00YYarOIIUIiCS TOHKEH OCBOMTH TPYIOBBIE (DyHK-
IHH:

Pa3paboTka cucTeMbl MEPOTIPUATHII TTO TOBBIIICHUIO d(PPEKTUBHOCTH TEXHOJIOTHIECKIX
MPOIIECCOB MPOM3BOACTBA TMPOIYKIIMKA OOIIECTBEHHOTO MUTAHHUS MAacCOBOTO W3TOTOBIICHHS WU
CTIeUATM3MPOBAHHBIX MHUIIEBHIX MPOAYKTOB (22.005 Cnenuanuct mo TeXHOJIOTHU MPOTYKIUU 1
opranu3anuu obmiectBeHHoro nutanus. Td. — D/03.6)

TPYZIOBBIEC ICUCTBHS:

22.005 CrenuamucT 1Mo TEXHOJOTUU MPOAYKIIMU U OPTaHHU3alMK OOIIECTBEHHOTO TMHTa-
aust. TO. — D/03.6:

[MoaroroBka MpeUIoKEHUH 10 TOBBIIICHHIO 3()()EKTHBHOCTH MPOU3BOJICTBA U KOHKYPCH-
TOCHOCOOHOCTH TMPOAYKIIMH, HAIIPABICHHBIX HA PAllMOHAIBFHOE WCIIOJIb30BAHUE M COKPAILICHUE
pPacxoJloB CHIPhS, MaTEPUAIOB, CHIDKEHHE TPYIOEMKOCTH MPOU3BOCTBA MPOIYKIINH, TOBHIIIE-
HHUE MPOU3BOJUTEIFHOCTH TPY/AA, SKOHOMHOE PACXOJI0BaHUE YHEPrOpecypcoB B OpraHU3allHH,
BHE/IpeHHE 0€30TXOTHBIX M MAIIOOTXO/IHBIX TEXHOJOTHI MPOU3BOJICTBA MPOIYKIIMHA OOIIECTBEH-
HOTO MMATAHUSI MAaCCOBOT'O M3TOTOBJICHUS M CIICIUATIM3MPOBAHHBIX THIIEBBIX MPOIYKTOB.

[ToaroroBka MpeUIoKEHUH 10 TOBBIIICHHIO () ()EKTHBHOCTH MPOU3BOJICTBA U KOHKYPCH-
TOCHOCOOHOCTH MPOAYKIIMH, HANIPABICHHBIX Ha PallMOHAILHOE MCIIOJIB30BAHUE M COKPAIICHUE
PacxoJI0B CHIPbs, MAaTEPUAIIOB, CHIDKCHHE TPYAOEMKOCTH MPOU3BOJICTBA MPOMYKIIUH, TTOBBIIIE-
HHUE MPOU3BOJUTEILHOCTH TPY/AA, S3KOHOMHOE PACXOJOBAHUE SHEPrOpeCcypcoB B OpraHU3aINH,
BHE/IpeHHE 0€30TXOTHBIX M MAIIOOTXO/IHBIX TEXHOJOTHI MPOU3BOJICTBA MPOIYKIIMHA OOIIECTBEH-
HOTO MMATAaHUSI MAaCCOBOT'O M3TOTOBJICHUS M CIICIUATIM3MPOBAHHBIX UIIEBIX TPOAYKTOB.

anaBneHI/Ie Ka4yC€CTBOM, 0e30MacHOCTRIO U IMMPOCJIC)KUBACMOCTBIO TIPOU3BOJACTBA IIPO-
JAYKIIMKN O6H.[€CTB€HHOI‘O IMUTAaHUSA MAaCCOBOT'O U3TOTOBJICHUA U CHCHHUAIIM3VUPOBAHHBIX IMUIIICBBIX



npoaykToB (22.005 CrneuuanucT mo TEXHOJOTHUH MPOAYKLIUU U OpTraHU3alMHi OOIIECTBEHHOTO

nutanusa. TO. — D/02.6)
TPYAOBBIE IEUCTBHUSL:
22.005 CnenuanucT 1Mo TEXHOJIOTHUH MPOAYKIIMH ¥ OpraHU3aIlii OOIIECTBEHHOTO IMUTa-

aug. TO. — D/02.6:

VY4er chIpbsi M TOTOBOI MPOIYKIUU HA 0a3e CTaHJAPTHBIX U CePTU(HUKAINOHHBIX HCIIbI-
TaHUH TPOU3BOJICTBA MPOAYKIIUU OOIIECTBEHHOTO MUTAHUS MACCOBOTO U3TOTOBJICHHS M CTICIIHA-
JIM3UPOBAHHBIX MUILEBHIX MPOAYKTOB B IENsAX 00eCledeHns] COOTBETCTBHUSI HOPMaTHBaM BBIX0OJIa
TOTOBOM MPOJYKIIMHU B COOTBETCTBUH C TEXHOJIOTMUECKUMHU UHCTPYKIUSIMU

OcBoeHne AUCIUIUIMHBI (MOIYJIsl) HANpaBJIEHO Ha (POPMHUPOBAHUE CIETYIOIIUX KOMIIE-

TEHIINI:

[TK-4 criocoOeH ycTaHaBIMBATh M OMPEACIIATh IPUOPUTETHI B chepe MPOU3BOICTBA MPO-
YK TUTaHUsI, 00OCHOBBIBATH MPUHATHE KOHKPETHOI'O TEXHOJIOTUYECKOTO PEIIeHUsI TIPU pas-
pabOTKe HOBBIX TEXHOJOTMYECKHUX IPOLIECCOB MPOU3BOACTBA MPOMYKIMH MUTAHUSA; BBHIOUPATH
TEXHUUYECKUE CPEJICTBA i TEXHOJIOTUHU C YUETOM IKOJIOTUYECKUX MOCIEICTBUI UX IPUMEHEHUS

[TK-7 criocoOeH MpOBOAUTE MCCIIEAOBAHUS 110 33IaHHON METOJIMKE W aHAJIM3UPOBATh pe-
3yJbTaThl SKCIIEPUMEHTOB

OmpaeT TexHu4e-
CKHUE CpeJCTBa U
TEXHOJIOTHH C
Y4ETOM 3KOJIOTHU-
YEeCKUX M0CIe]-
CTBUU UX IpUME-
HeHus B cepe
MIPOU3BOJICTBA
MPOAYKIMH TTH-
TaHUS

CpEeIICTBA B TEXHO-
JIOTHH C YYETOM
DKOJIOTHYECKHUX
HOCJIENCTBUI UX
MIPUMEHEHUS B
cdepe mpou3Bo/-
CTBa MPOYKITUN
MMUTaHM

OmpaTh TexHHUYe-
CKHE CpPeJICTBa U
TEXHOJIOTHH C y4e-
TOM 3KOJIOTHYe-
CKHUX MOCJIEACTBUM
UX IPUMCHEHUS B
cdepe pou3Bo-
CTBa NPOAYKIMU
UTAHUS

YECKHE CPE/ICTBA
TEXHOJIOI'UH C y4e-
TOM JKOJIOTHYe-
CKHX MOCIIEICTBHIA
UX IMMPUMCHCHUA B
cdepe mpou3Bo/I-
CTBa MPOIAYKIIUH
MTUTAHHS

[Tnanupyemsie Kputepuu onieHuBaHus pe3ynbTaToOB 00yUEHUS
€3yJIbTATHI .
pesy. Husknit
o0yueHust .
(TOTIOpPOTOBBIiA) . . .
(uaIMKATOPBI IToporossrii bazoBblit IIponBuHyTHII
KOMIIETEHIIHS
JOCTHKCHHUS
He chopmupoBana
KOMIIETEHIINH )
[1K-4 He ymeer Bb10H- VY noeneTBopu- XopoIio ymeeT OTnu4yHO ymeeT
U-1pk.4— Bbl- | paTh TEeXHUYECKHE | TEIBHO YMEET BbI- | BHIOMPATh TEXHU- | BRIOMPATh TEXHU-

YECKHE CPEJICTBA H
TEXHOJIOI'UH C y4e-
TOM 9KOJIOTHYe-
CKHX TOCIIEICTBHIA
HX IMMPUMCHCHUA B
cdepe mpou3BoI-
CTBa MPOAYKIIUH
UTaHUS

NJ1-2px.4 — YcTa-
HaBJIUBAET U
OTpeeIIseT MPH-
OpHTETHI B chepe
MPOU3BO/ICTBA
MPOIYKIIMH TTH-
TaHus

He cniocoben
yCTaHaBIUBATh U
OTIPEJIEIISATH [IPHO-
puTeTH B cdepe
MPOM3BOJICTBA
MPOAYKIMH TTHTa-
HUS

C ommbkamu
yCTaHaBIUBAET U
OTIpeJIeIIsieT IPHO-
puTeTH B cdepe
MIPOM3BOJICTBA
MPOAYKIMH MTHTa-
HUS

C HeOOJIBITUMU
HETOYHOCTSIMH
pa3pabarsiBact
MPOCKTHI U yCTa-
HABJIMBAET U OMpe-
JIeJISIeT IPUOPHUTE-
THI B cpepe Mpous3-
BOJICTBA MTPOAYK-
ITUH TTATAHUS

IIpaBunsHO ycTa-
HaBJIMBAET U OIIpe-
JIeNsIeT IpUopuUTeE-
THI B cpepe Mpou3-
BOJICTBA MIPOAYK-
[IUH TIATAHUS

ITK-7
N-1px.7 — YMmeer
MTPOBOJIUTH UC-

He ymeert nposo-
JINTH HUCCIIEN0Ba-
HUS 110 3aJaHHOU

VY noBnerBopu-
TENBHO YMEET NPOo-
BOAMTD UCCIIEIO-

Xopo1io ymeer
MPOBOJIUTH UCCIIE-
JIOBaHUS 1O 3a/1aH-

OTnryHO ymeeT
MIPOBOJIUTH UCCIIE-
JIOBaHHMA IO 3a]1aH-

cleJ0BaHMs I10 METOIUKE BaHWUS 10 3aJJaHHOM | HOM METOINKE HOM METOJINKE
3aIaHHON METO- METOAMKE

JTIKE

WUA-2px7— Cno- | He ciocobOen aHa- | Y 1oBiIe€TBOpH- Xoporo criocobern | OTnngaHO criocodeH
COOCH aHAMM3U- | TU3UPOBATH pe- TETHHO CIIOCOOCH | aHAIM3UPOBATH aHaJIN3UPOBATh
pOBaTh pPe3yJbTa- | 3yJIbTaThl dKCIIE- AHAJIU3UPOBATh pEe3yAbTaThl FKCIIE- | PE3YJIbTAThI SKCIIe-




ThbI SKCIICPUMCH- PUMCHTOB PE3YJIbTAThI OKCIIC- | pPUMCHTOB PUMCHTOB
TOB PHUMEHTOB

B pe3ynbrate 0cBOCHUS NUCHUIUIMHBI O0yYaOIIHICS TOJIKEH:

3HaTh:

- OCHOBHBIE (PM3UKO-XUMUYECKUE CBOICTBA CBIPHS, MONyPaOpHUKaTOB U FTOTOBOM MPOAYK-
[IUU, U UX U3MEHECHHSI B XOJI€ TEXHOJIIOTUYECKUX MTPOIIECCOB;

- (akTOpHhl, BIUAIOIINE HA KAaYECTBO MOITYy(hadpUKaTOB U rOTOBOM MPOAYKLHU MUTAHUS;
pecypco- u dHeprocOepeKeHNe B TEXHOIOTHUECKUX TPOIECCax MPOU3BOJICTBA POAYKIIMH ITHTA-
HUS;

- HayYHO-TEXHUYECKYI0 MH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIN OIMBIT O MPOU3-
BOJICTBY MPOAYKTOB MUTAHUS,

- KJaccU(DHUKAIUIO U MPUHIUIBI PAOOTHI TEXHOJIOTHYECKOT0 000PYIOBaHMs; WHHOBAIIU-
OHHbIE TEXHOJIOTUU B IPOU3BOJCTBE MPOYKTOB MUTAHUS.

Ymers:

- HCTOJIb30BaTh TEXHUYECKUE CPECTBA JAJISl OIICHKU KauecTBa ChIPhs, MonypaOpruKaToB U
TOTOBOM MPOJTYKITUH, PACCUUTHIBATH PEXKUMBI TEXHOJIOTHYECKUX MPOIIECCOB;

- ONpENENsTh MPUOPUTETH B cepe MPOU3BOJACTBA MPOAYKIIMU NMUTAHUS, OPTaHU3OBBI-
BaTh TEXHOJIOTMYECKUN TIPOIIECC;

- U3y4aTh W aHAJIU3WPOBATh HAYYHO-TEXHUYECKYI0 MH()OPMAIIHIO, OTCYCCTBEHHBIN U 3a-
PYOEXKHBIH OIBIT [0 MPOU3BOACTBY MPOJAYKTOB MUTAHMS,

- PaCCYMTHIBATH IPOU3BOJICTBEHHBIC MOIITHOCTH U d()(PEKTUBHOCTH PabOTHI TEXHOJIOTHYEC-
CKOT0 000pyI0BaHUS, OLIEHUBATH U IJIAHUPOBATH BHEAPEHUE HHHOBAIIMI B IPOU3BOICTBO.

Baaners:

- METOJIaMU TPOBEACHUS CTAaHAAPTHBIX HCIBITAHUN TIO OMPEAENICHUIO0 KaueCTBa CHIPhS,
nosy(paObpruKaToB U TOTOBOM NMPOTYKIUY;

- TEXHUYECKHUMH CPEACTBAMHU JUJIsI U3MEPEHHSI OCHOBHBIX MapaMEeTPOB TEXHOJIOTHMUECKUX
MIPOIIECCOB, CBOMCTB CHIPHS, ONYy(PaOpUKATOB U KAYECTBO TOTOBOM MPOAYKIIUH,

- METO/IaMHU pacueTa 000pyI0BaHUS U MPOU3BOICTBEHHBIX MOIITHOCTEH.

3.1 MaTpuua cooTHeceHHsI TeM/pa3/iesioB y4eOHOM TN CHUIINHBI (MOXYJIs1)
U (popMHUPYEMBbIX B HUX NIPOeCCHOHAIBbHBIX KOMIIETEHIIU I

KoMmnerennun OO1ee
Paznensl, TeMBI IUCIUIITHHBL MK-4 | mx.7 | Komaectso.
KOMIIETCHIMH
Tema 1. DneMeHTHI XONOAWILHON TEXHUKHU + + 2
1. MeTto/ipl OTy4€HUs] HU3KHUX TEMIIEPATYP + + 2
2. IlapokoMIpecCHOHHBIE XOIOAMIbHBIE MAIIUHBI + + 2
Tema 2. XonoaunbHoe 000pyI0BaHKE JIs IPENPUATHI 00IIECTBEHHO- + + 2
IO IUTAHHS
1. Obume cBeieHHs 0 TOPrOBOM XOJIOAUIBHOM 000PYAOBaHUU + + 2
2. Mopo3wIbHBIE B XOJIOIWIIbHBIE BUTPHHBI, IKA(QbI U IPHIABKU + + 2
Tema 3. XoJOMWIbHBIE TEXHOJIIOTHH ITPH TIPOU3BOICTBE H XPAaHEHUH + + 5
MHUIIEBBIX TPOLYKTOB
1. Ilpouecchl OXJaKACHUS M 3aMOPaKUBaHHS. + + 2
2. X0nmoaniIbHOE XpaHEeHNE MUAIIEBBIX MPOTYKTOB. + + 2
3. IIporieccsl OTEIUIeHNs M pa3MOPAKUBAHHS TPOAYKTOB + + 2

4. CTPpyKTYypAa U CoAepKaHUe TUCHMILUIMHBI (MOLYJIA)
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIBI, 108 akam. qacos.




4.1 O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

KonuuecTBo akaj. 4acos

Bu sanstuii 10 OYHOMI 10 3a0YHOU
thopme oOyuenwus | hopme oOydeHUs
6 cemecTp 4 kypc
OO0mas Tpy10eMKOCTh AUCIUTUIHHEI 108 108
KonTakTHas paboTta 00y4aromuxcs ¢ IpernoiaBaTeseM, B T.4. 48 14
AyAuTOpHBIC 3aHATHS, U3 HUX 48 14
JIEKIIUHA 16 6
MIPAKTHYECKUE 3aHATH 32 8
CamocTosiTennpHas paboTa 00yJaromuxcs, B T.4. 33 85
nmpopaboTka y4eOHOro MaTepraa Mo JUCIUILIHHE (KOHCIIEKTOB 18 36
JIeKIHH, Y1eOHHKOB, MaTEpHAJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K IMPAKTUYECKUM 3aHATHAM, 3aIuTe pedepaTon 12 30
MOJTrOTOBKA K MOAYJIFHOMY KOMITBIOTEPHOMY TECTUPOBAHUIO 3 19
(BBITOJIHEHUE TPEHUPOBOYHBIX TECTOB)
KoHnTposb 27 9
By utToroBoro KOHTpOIIS 3a4er 3a4er
4.2 Jlekuuu
O0beM B akaj. yacax
. OYHast 3aouHas | Popmupyemsble
No Paznen quctmniauHe! (MOAYINS), TEMBI JIEKLIUH
¢dbopma ¢bopMa | KOMIETEHIINN
o0yueHus: | oOydeHHs
1. j1eMeHTBI X0J0AUIbHOM TEXHUKH 6 2 IIK-4, TIK-7
1 | 1.1 Metoas! nony4eHus HU3KUX TEMIIEPATYP 4 1 [1K-4, I1K-7
1.2 TTapokOMIIPECCHOHHBIE XOJIOANIBHBIE MAITUHBI 2 1 [1K-4, TIK-7
XoJsoawibHoe 000pyIOBaHHMe AJIsl NpeanpusiTuii 00- 6 5 TTK-4, TTK-7
1EeCTBEHHOI0 MUTAHUS
5 2.1 OOr1ue cBeCHHS O TOPTOBOM XOJIOIUIBHOM 000pY- 2 1 TTK-4, TIK-7
JIOBaHUH
2.2 Mopo3uibHbIE U XOJIOAWIbHBIE BUTPUHBI, IKa(bI 1 4 1 TIK-4, TIK-7
NPUIIaBKH
XoJ10AMIbHBIE TEXHOJIOTHH NPH MPOU3BOJACTBE H Xpa- 4 5 TIK-4, [TK-7
HEHHH MUIIEBBIX NPOIYKTOB
3 | 3.1 IIpouecch oxXmaXAeHUS U 3aMOpaKUBaHUA. XO0JI0- 2 1 TIK-4, TTK-7
JMJIBHOE XPaHEHHE IHMIIEBbIX IPOIYKTOB.
3.2 [poreccel oTemIeHNs U pa3MOPaKUBAHHUS IPOTYKTOB 2 1 I1K-4, TIK-7
HUTOI'O 16 6
4.3 IlpakTHyecKue 3aHATUSA
O6beM B akaj. gacax
Ne HaumeHnoBanue 3ansTus oHHad saounas | GopmHpyeubie
¢dopma dbopma | KOMIIETCHLUH
o0y4eHusi | oOyueHus
1. DeMeHTHI X0JI0AUIbHOH TEXHUKH 8 2 I1K-4, TIK-7
1 |Mero/ipI MOSTyYEHUS] HU3KUX TEMIEPATYP 4 1 [1K-4, I1K-7
[TapokoMIIpecCHOHHBIE XOJIOAMIBHBIE MAIIMHEI 4 1 [1K-4, I1K-7
2. XoaoaujabHOe 000pyaoBaHue AJIs1 MpeanpusiTHii 00- 8 2 TK-4, TIK-7
5 |IMECTBEHHOro MUTAHHS
Mopo3suibHbIe BaHHBI. X0JIOIMIBHBIC TKADEI 4 1 I1K-4, T1IK-7
XO0noAUIbHBIE BUTPUHBI U IPUIIABKU 4 1 [1K-4, I1K-7




3. XogoauwJbHBbIE TEXHOJOTHM NPH TPOU3BOACTBE H 16 4 TK-4, TIK-7
XpaHeHUHU NHMIIEeBbIX NPOAYKTOB
[IpuHunel XpaHeHUs! NUILIEBBIX NPOIYKTOB. MeToap! KOH-
cepBUpoBaHUA. BcmomorarensHble CpeacTBa, NpUMEHseE- 4 1 [1K-4, TIK-7
MBbI€ B XOJOAWIbHON TEXHOJIOIHH
OO0mme cBeACHUS O TPOIECCe OXJIAXKICHHS, TOIMOPAXKHU- 4 1 TK-4. [IK-7
5 [BaHW, 3AMOPAXKHMBAHNS, OTCIUICHUA M PA3MOPAKHBAHMS ’
TexHonorun OXJNaXICHHS, 3aMOPaKUBAHUS, XPAHEHHS U TK-4. TIK-7
OTEIUICHHSI MSICHBIX IPOJYKTOB, ITHULBI M PHIOBI ’
TexXHONOTHN OXJIXICHUS, 3aMOPAKUBAHUS U XPAaHEHUS 4 1
IUIOAOB U oBollel. [[puMeHeHne XoNoIUIbHONW TEXHOJO- I1K-4, TIK-7
THH JJ151 MOJIOYHBIX IPOJTYKTOB
TexHon0rHsA 3aMOpa)KUBaHUSA U Pa3MOPaKUBAHUS MPOILYK- 4 1 TK-4. [IK-7
TOB JUIsI OBITOBOI XOJIOAWIBHONM TEXHUKU ’
HUTOIO 32 8
4.4 J1abopaTopHbIe PadOThI - He IPeLyCMOTPEHbI
4.5 CamocrosiTesibHAas padoTa 00y4aromuxcst
O6Bem yacoB
Pasnen . O4YHas | 3a04Has
Bun camocTosTensHOM pabOThI
JUCLUILINHBI ¢dopma | dopma
00yueHus | 00ydeHus
npopaboTka y4eOHOro Marepuasia 1Mo AMCUUIUIMHE (KOHCIICK- 6 12
TOB JIEKIINH, YI€OHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
1.3nemMeHTHI X010~
o MOJrOTOBKA K MPAKTHYECKUM 3aHITHUSIM, 3aIIUTE pedepaToB 4 10
JTVITBHON TEXHUKH
MOJTrOTOBKA K MOIYJIbHOMY KOMIBIOTEPHOMY TE€CTHPOBAHHIO 1 7
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
2. XononuibpHoe nmpopaboTka y4eOHOro Marepuajia 1o AMCUUIUIHHE (KOHCIIEK- 6 12
00opyioBaHKe it | TOB JIEKIMH, Y4eOHHKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
MPEeNNpUSITAN 00-  |TOATOTOBKA K MPAKTHYECKUM 3aHSTHIM, 3alTUTe pedepaToB 4 10
IIECTBEHHOTO IMUTA- |IOATOTOBKA K MOJYJIBHOMY KOMIIBIOTEPHOMY TECTHUPOBAHHIO 1 6
HUS (BBITIOJTHEHNE TPEHHUPOBOYHBIX TECTOB)
3. XoJ0IUIbHbIC nmpopaboTka y4eOHOro Marepuajia 1o AMCUUIUIMHE (KOHCIIEK- 6 12
TEXHOJIOTHU TIPU TOB JICKIIMH, YI€OHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
MIPOM3BOJICTBE U MOJrOTOBKA K MPAKTHYECKUM 3aHITHUSIM, 3alIUTE pedepaToB 4 10
XPpaHEHUH MMUIIEBBIX | TOATOTOBKA K MOJYJIBHOMY KOMIIBIOTEPHOMY TECTHPOBAHHIO 1 6
MPOAYKTOB (BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
HUTOT'O: 33 85

IlepeyeHb MeTOAMYECKOr0 OOeceYeHUsl IS CAMOCTOATEIbHON padoThl MO IMCHHU-

TUIMHe (MO1YJII0):

1. HoBukoBa .M. MeToaudeckre yKa3aHus JJIsl BBITIOJTHEHHS] CAMOCTOSATEIHbHON PabOThI
no aucturinHe «HaydHapie OCHOBBI IPUMEHEHUS X0J10/1a B TEXHOJIOTHH MPOU3BOJICTBA MTPOTYK-
TOB MMUTAHUS 110 HarpaBiaeHUto NoAroToBKH 19.03.04 - TexHonorus NpoayKIKUd U OpraHu3alus
obmecrBeHHoro nuranusa,2023.

2. HoBukoBa .M. MeTtoauueckue ykazaHus /Ui BBIITOJHEHUS KOHTPOJIBHOM pabOThI 1O
nucturinae «HaydHble OCHOBBI TPUMEHEHHUS X0JIO[a B TEXHOJOTUU MPOU3BOJICTBA MPOTYKTOB
MUTaHUS» [0 HampaBieHU0 NoarotoBku 19.03.04 - TexHonorus NpoAyKIMU W OpraHU3alus
obmrectBenHoro nuranus, 2023.




4.6 BoinosiHeHHe KOHTPOJIbHOM padoThl 00y4aroIMMHUCs

3204HOI GopmMBbI 00yUeHUS

KonTponbnas padora no nucuuruinae «HaydHble OCHOBBI IPUMEHEHHSI X0JI0/1a B TEXHO-
JIOTUH MTPOU3BOJACTBA ITPOAYKTOB MUTAHUA» COCTOUT U3 ABYX TCOPECTUICCKUX BOIIPOCOB.

['maBHOI 11ebI0 KOHTPOJIBHON paboThl MO AucuuIUInHEe «HaydHble OCHOBBI PUMEHEHHS
X0Jioga B TCXHOJIOTHU IMPOU3BOACTBA MPOAYKTOB NUTAHUA» ABJIACTCA CUCTEMATU3allMiA, paClin-
peHHE U 3aKpeIUICHHE TEOPETUUYECKUX U MPAKTHUUECKUX 3HAHUM CTyJeHTaMH HEOOXOIUMBIX AJIst
YCIENHOM MPodecCHOHAIBHON 1eATETHhHOCTH.

KonTponbHast paboTa cOCTOUT U3 CONEp)KaHUs, BBEICHH, aHAIM3a JIUTEPATypHBIX HUC-
TOYHUKOB IO HU3Yy4a€MOMY BOIIPOCY, 3aKJIKOUYCHHUSA, CIIMCKA HCIIOJIb30BAHHBIX HCTOYHHKOB, IIO
YKEJTAaHUIO MTPUIIOKECHHUS.

IIpumepHasi TeMaTHKA KOHTPOJbHBIX PadoT

1. dazoBeie coctosnus BemiectBa. Da3zoBbie nepexoibl. JluarpaMMa coCTOSIHUM BEIIECTB
(Ha mpuMepe BOBI).

2. Metoapl OXJaXIeHHs 3a cyeT (a30BBIX NpEBpalIeHUN (IUIaBICHHE BOJHOTO JIbAA H
pacTBOPOB CoJIel, CyOIMMaIys, KUTIEHUE U KOHICHCAIIHS).

3. MeTonbl OXJTaXKACHUS 32 CUET PACIIMPEHUs ra30B ¢ COBEPIICHHEM BHEIIHEH paboTHl,
JIPOCCENIMPOBAHUS U TEPMOAJIEKTpUdeckoro 3dexTa.

4. XonoauisHoe 000pyI0BaHUE IS MTPEANPUATHIA 00IIECTBEHHOTO ITUTAHUS M TOPTOBJIN.
Mopo3uibHble BaHHBI, XOJIOAWIBEHBIE BUTPUHBI U MPUIIABKHU; XOJIOIMIbHbIE HIKA(DHI.

5. CocraB numieBbIX MPOAYKTOB. Bona, Oenku, xUpbl, yrieBobl, BATAMUHbBI, MUHEPaJb-
HBbIE BeliecTBa U GepMeHThl. VX M3MeHeHHs B Mpoleccax XOJOAMIbHON 00pabOTKU MUIIEBBIX
IIPOJTYKTOB.

6. dusnyeckue M TEIIOGU3NYECKUE XapAKTEPUCTUKU MUILEBLIX MPOAYKTOB. [MOTHOCTS,
KPHUOCKOIIMYECKAsl TeMIIepaTypa, yJelbHas TEIUIOEMKOCTh, TEIUIONPOBOIHOCTh, TEMIIEPATYPO-
MIPOBOJIHOCTb.

7. Mukpoopranu3msbl MUILIEBBIX MPOAYKTOB B XOJIOAWIBHOW TexHosoruu. Knaccuduka-
s, MUKpo(Iopa BO3lyXa U MUILEBBIX MPOIYKTOB. Y CTOWYMBOCTh MUKPOOPTaHU3MOB K OTpH-
LaTEJIbHBIM TEMIIEPATYPAM.

8. KoHcepBupoBaHHe NMUIIEBBIX MPOJYKTOB B XOJOAMIBHON TEXHOJIOTMU. XOJIOAUIbHAS
TEXHOJIOTHS KaK HayKa. [[puuuHbI mOp4YM NpOAYyKTOB.

9. MeTo/1bl KOHCEPBUPOBaHUA: (pU3NUECKHE, PUBUKO-XUMUYECKHE, XUMUYECKUE, OMOXH-
MUYECKHE U KOMOMHUPOBaHHBIE.

10. BcriomorarenbHbIE CPEICTBA, MPUMEHSIEMbIE B XOJOAWIBHON TEXHOJOTHH. YJIbTpa-
¢duoneroBoe U3IyuyeHHe, MPUMEHEHUE aHTHCENITUKOB, peryiupyemMas 1 MoAU(pUIUpPOBaHHAS Ta-
30BBIE CPEBI.

11. Buasl mpoueccoB XOJIOAMIBHON TEXHOJOTHM MUIIEBHIX MpoAykToB. Llenu u 3anaun
oxJaxJeHus. BeiOop KOHEUHOI TeMIiepaTypbl U MPOIOJKUTENBHOCT OXJIAXK/ICHHUS.

12. TIpouecc noamopaxuBanusi. OCHOBHBIE MMyTH MOAMOPAKUBAHHUS.

13. 3amopakuBaHue MPOIYKTOB MUTaHUs. OCHOBHBIEC IIENH, OTIIMYKE TpoIecca 3aMopa-
JKUBAHMS OT OXJIaXAcHUs. [IpogoiKUTENbHOCTh 3aMOPAKUBAHUSA U MEXAHU3M OTBOJA TEIJIOTHI
OT MPOAYKTOB.

14. XonoguneHoe xpanenue. Llenu u 3agaun. OOuMe o0s3aTeNbHbIE YCIOBUS XpPaHEHHS
IIPOJTYKTOB.

15. Iporeccel oTeruieHus U pa3mopakuBanus. Llenu u 3aaqn.

16. TexHONOTHH OXJAXKIACHUS, 3aMOPAXUBAHUS, XPAHEHUSI M OTEIUICHUS MSCHBIX MPO-
JYKTOB.

17. TexHONOrUM OXJAXKIACHUS, 3aMOPAXKUBAHUS, XPAaHEHUS U OTEIUICHUS B MTULIETIEpEpa-
0aThIBAIOLIEH TPOMBIIICHHOCTH.

18. [IpumMeHeHHne XONOAMITBHON TEXHOIIOTUH B PHIOHOH MPOMBIIIIEHHOCTH.

19. IIpumeHeHMEe XONOANIBHOM TEXHOJIOTUU B MOJIOYHOW MPOMBIIIJICHHOCTH.
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20. TexHOIOTHH OXJIAKIACHUS, 3aMOPAKUBAHUS U XPAHEHUS IJI0JI0B, OBOIIEH U (PPYKTOB.

21. Cpoku XpaHEeHHUS MPOAYKTOB IPH PA3INYHBIX TEMIIEPATYPax B OBITOBBIX XOJIOAWIb-
HUKAaX.

22. XonoaunbHbIe TEXHOJIOTHH, TPUMEHSIEMbIC B OBITOBOW XOJIOMILHON TEXHHKE.

4.7 Conep:xaHue pa3ieoB JUCHUIINHBI (MOIYJIs1)

Tema 1. D1eMeHTHI X0J10AWILHON TEXHUKH.

1.1 Memoowi nonyuenus HusKux memnepamyp

Omnpenenenus: Temneparypsl, JaBieHUA. EMUHHUIBI U3MEpPEHUs TeMIIepaTyphl U JaBiie-
Husl. /lnana3zoHbl HU3KUX TEMIEpaTyp: AeJIEHUE Ha JIBe IPYMIbl — 00JaCTH YMEPEHHOro X0J0/1a
U TITyOOKOT0 X0JI0/a, UX TeMIIEpaTypHbIe HHTEPBAJIbI U IPUMEHEHUS B XOJIOAUIBHON TEXHUKE U
TEXHOJIOTHH.

da30BbIe COCTOSIHMSI BELIECTBA U MEPEXO/Ibl B IPYrO€ arperaTHoe COCTOSIHUE — TBEPJOE,
KUAKOE U Ta3000pa3Hoe. J[narpaMmma coCTOSIHUSL BOJIbI, YCIIOBUSI PAaBHOBECHS MEX]Y pPa3InYHBbI-
Mu (azamu B auanasone nasiaeHuil 0-0,1 Mlla. EcrecTBeHHOE U MCKYCCTBEHHOE OXJIaXKI€HUE U
UX OCYIIECTBIIEHHE — aKKYMYJIMPOBAaHHME €CTECTBEHHOI'O XOJIOZA, BBHIPAKEHUE BTOPOrO 3aKOHA
TEPMOJIMHAMHKH.

®u3nuecKue MpoLEecChl, MPU KOTOPBIX MPOUCXOANUT (ha30BBIN MEPEXO0/ BEIIECTBA: IUIaB-
JIeHWe, KOHJIEHCAllHs, UCIapeHue, cyonumanus, kumnenue. Onpeenenrs OCHOBHBIX MOHSATUN U
paccMOTpEeHHE KaxI0ro mpoiecca 6osee yriryoiaeHHo.

HckyccTBeHHOE OXJTaXKICHHE 3a CUET pacIIUpPEHHs ra3a ¢ COBEpIICHHEM BHEIIHEH pado-
ThI, poccenupoBanus (3pdexra xoyns — Tomrcona) u TepMoaiekTupudeckoro 3ddexra (3¢-
dekra [lenerne).

1.2 Ilapokomnpeccuonmnsie X0100unibHble MAUUHBL

Omnpenenenue XonoauabHOW MamuHbl. Kiaccudukaius NpoOMBIIIIEHHBIX XOJO0IUIbHBIX
MAalIMH Ha 3 IpyNIbl: KOMIPECCUOHHBIE (TAPOBBIE U T'a30BbIE), TEIUIOMCIOIB3YIOUINE U TEPMO-
anekTpuyeckue. CxeMa M TOPUHLUI pabOThl MAPOKOMIPECCHOHHBIX XOJOIWIBHBIX MAIWH
(IIKXM). DOnementsl [IKXM: kommpeccop, UcnapuTesb, KOHAEHCATOP, PEryIUpYIOIINI BEH-
TiIb. VX Ha3HaueHHe NMpH OCYLIECTBICHUM XOJOIWIBHOTO IUKIA. [Ipon3BOIUTETLHOCTD KOM-
npeccopa. TeroBoit motok Qk. HemocpenacTBeHHOE M KOCBEHHOE OXJIAXKEHHE. XJIadareHTh
(aMMuak 1 GpeoHsl) U XJIAJOHOCUTENN (BOJIA, PACCOIBI, KUIKUNA TUOKCHI YIIIepoaa U T.1.), uc-
M0JIb3yEMbI€ IIPU OCYIIECTBICHUH HEMOCPEACTBEHHOTIO WIIM KOCBEHHOT'O OXJIAX/ICHHUS.

Tema 2. XonoauabHoe 000py10BaHue AJs NPEeANPUATHI 001ECTBEHHOT0 MM TAHUS

2.1 Obwue ceedenus 0 mopeoom Xo0100UIbHOM 060PYO0BAHUU

2.2 MoposunvHble u X0100UbHble BUMPUHDBL, WKADbL U NPUTABKU

Tema 3. Xos10AW/IbHBbIE TEXHOJIOTHH MPH MPOU3BOACTBE U XPAHEHUH MUILEBBIX MPO-
AYKTOB

3.1 IIpoyeccwi oxnaxcoenus u 3amMopadcu8aHusl.

MareMaTHuecKkue MeTOJIbl pacyeTa Impolecca 3aMOPaKUBaHU: TEOPHUs TEIJIONPOBOIHO-
CTH, OIpEJIeNICHIE TEMIIEPATypHl t TeNa Kak (yHKIIMA KOOPJMHAT KaKOW-TO TOYKH U BpeMeHH (t
=f (X, Y, z, X)), HECTallHOHAPHBIE TTPOIIECCHI.

HuddepenunanbHoe ypaBHeHUe TerionpoBoaHocty dypre. Pemenne ypaBuenus Oypoe
C Y4€TOM TPaHUYHBIX U BPEMEHHBIX YCIOBHH. '0TOBBIE pacueTHble (pOpMyYIBI A Tpex 3aaady -
HEOTpaHMYEHHOH IJIACTUHBI, MWIMHIpPAa OECKOHEYHOH UTMHBI U Iapa. be3pa3mMepHble KOMIUICK-
col - kputepuu buo u dypre, Oe3pazmepHble KOOpAMHATA U TemnepaTypa. OnpeseneHue mnpo-
JOJDKUTEIEHOCTH 3aMopakuBaHusl. Homorpammel i Tpex 3amad. KonmndecTBo TEmioThl, OTBO-
JMMOM OT MPOAYKTOB MPHU 3aMOPAXUBAHUHU. AJITOPUTM pacdera 3ajad Ipolecca 3aMOpakuBa-
Hus. B 3agauy pacyera BXOIUT olpesieleHre MPOI0JKUTENIBHOCTH 3aMOPaXUBAHUS MTPOIYKTA U
OTBOJIMMOTO KOJMYECTBA TEIJIOTHl OT MPOAYKTa. AJTOPUTM BKIIIOYAET CIEAYIOUIHE CTaluu:
onpezaenenue kputepus bro n 6e3pazmepHoit TemmnepaTypsl s Ipolecca OXJIKICHHs, HaX0XK-
nenue kputepuss Pypbe Mo HOMOrpaMMe, pacyeT MPOJOIHKUTENBHOCTH OXJIAKICHHUS, ONpeaese-
Hue 1o ¢opmyne [Imanka MPoOIOIHKUTENBHOCTH 3aMOpaKUBaHUs, pacueT kpurepus buo u Oe3-
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pa3MepHOi TeMIiepaTypsl s 3aMOPOKEHHOTO MPOIYKTa, HAXOXKACHUE TI0 HOMOTpaMMe KpHTe-
pust Oypre U onpeneneHus NMepruosia TOMOPAKUBAHUS MPOAYKTA, PacyeT IMOJHOW MPOIOJIKH-
TETHHOCTH TMPOIECCa 3aMOPAXKUBAHUS U KOJMYECTBA OTBEJACHHON TEIUIOTHI OT 3aMOPOKEHHOTO
IPOJIYKTA.

3.2 Xonoounvnoe xpanenue nuyesvlx nPoOyKmoa.

OOmre cBelcHUS: ONPEACICHHUS TOHATHHA XOJOAMIBHOH TEXHOJIOTHH, OXJIAKICHHUS,
MMOAMOpPAXKUBAHUA U 3aMOpaXUBaHUs, LCJIN U 3ala41 JAHHBIX ITPOLCCCOB.

3aBHCUMOCTD TPOJIOJKUTEIIBHOCTU OXJIAXKICHHS U 3aMOPKUBAHUS OT pa3iMYHbIX (hak-
TOpPOB — TEIUIOIPOBOAHOCTU M TOJIIUHEI IPOAYKTa, COCTaBa U BUAA IIPOLYKTOB, TEMIIEPATYPHI
OKpy>Karomien cpeibl. TemreparypHo-BIaKHOCTHBIA PEXHUM IPOIIECCOB OXJIAXICHUS U 3aMOpa-
JKUBaHUA.

JlBa MeTOa MOAMOpaKuBaHusl. BUbpl POIYyKTOB M TIpoIiecca TOMOPaKUBAHUSI TIEP-
BbIM U BTOPBIM MCTOJOM. Ot1innuns MMPOLCCCOB OXJIAXKACHUA U 3aMOpa)KUBaHUA. OTinuuns 3aMo-
POXXECHHBIX MPOIYKTOB OT OXJIAXKICHHBIX 110 BHEITHUM M (DU3MYECKUM MTPU3HAKAM U CBOHCTBAM.

HenpepoiBHast xonoaunbHas nenb. Knaccupukanus XoJ0quIbHUKOB — Oa3ucHBIE, pac-
npeeUuTeNbHbIC, IPOU3BOICTBEHHBIE, TOPTOBBIC, OBITOBBIC, NX Ha3HAYCHHUE.

XOJIOI[I/IJ'IBHOG XpaHCHUEC MUIICBBIX IMPOAYKTOB: JIMTCIBHOCTH U OCHOBHBIC LCIU XOJIO-
JUIILHOTO XPAaHEHUs IMUILIEBBIX MPOJYKTOB, CPEACTBO JOCTHXKCHHUS 1iesiel. TemmepaTypHsblid pe-
YKUM XOJIOIMIIBHOTO XpaHeHus. OOmue 00s3aTenbHbIe YCIOBHS: TOOPOKAYeCTBEHHOCTh, YACTOTA
KaMmep, MOJJIepKaHUEe TEMIIEPATYPHO-BIQXKHOCTHOTO PEXHUMa, CKOPOCTH IUPKYIISIAN BO3yXa,
BCHTHUJIAOHH, PASMCIICHUEC U YKJIaAKa CKOPOIIOPTAIIUXCA IMPOAYKTOB, HPUHIUIT TOBAPHOI'O CO-
CeJICTBA.

Texxonornu IMPpOUCCCOB OXJIAXKACHHA, 3aMOPAKUBAHUA U XOJOAUJIBHOI'O XPAHCHUA MsC-
HBIX TPOJYKTOB, MTHUIIBI, PHIOBI, IUIO0B U OBOIIEH, MOJIOYHBIX MPOAYKTOB B IMHUIICBON MPOMBIIII-
JICHHOCTH.

3.3 IIpoyeccovr omennenus u pazmopaicusas npoOyKmos

Hpoueccm OTCIUVICHUA U PAaSMOPAKMBAHUSA KAK 3aKIIFOYUTCIIBHBIC OTallbl B HerepI)IBHOI\/JI
[ENU XOJIOAUIBHON TexHonoruu. Onpeaenenrs NOHITUN OTEIJICHUS U pa3MopaxkuBanus. L{enb
JaHHBIX POIECCOB.

[IpoaykTsl, moaBepKeHHBIE oTeruieHnio. O0opyIoBaHUE TSl MIpoliecca OTEIUICHUs — CH-
CTEMBI KOHJMIIMOHUPOBAHUS BO3AyXa. [Ipog0mKHTEIFHOCTD TIpOIecca OTCIUICHUS M €€ 3aBHUCH-
MOCTh OT psifia (GaKTOpOB — pa3Mepa MPOIYKTOB U UX TETNIOPU3NYECKUX CBOWCTB, BHIA Taphl,
YIaKOBKH, CKOPOCTH JBHKEHUS BO3AyXa, HAYaJbHOW U KOHEYHOM TeMIepaTypbl IPOIYyKTa.

BpemenHbie HHTEpBAIBI MPOILIECCOB Pa3MOPAKUBAHUS U 3aMOpaKMBaHUA. BrusHue pas-
JIMYHBIX IapaMETpPOB Ha KAYCCTBO PASMOPOKCHHBIX IMPOAYKTOB — CKOPOCTH 3aMOpaXMBaHUA,
KOHEYHas TeMIepaTypa 3aMOpaKUBaAHUSI.

Texnonoruu MMpoHCcCCOB OTCIUICHUA W pa3sMOpPaXHUBAHUA MACHBIX IMPOAYKTOB, IITHIIbI,
PBIOBL, TUIOZOB U OBOIIEH, MOJIOYHBIX MPOYKTOB B MUIIEBOM MPOMBIIILIEHHOCTH.

5. O6pa3oBaresibHbIE TEXHOJIOTHU
HpI/I HU3YUYCHUU JUCHUIIIMHBI UCTIOJIB3YCTCA MHHOBAIMOHHAA 06pa3OBaTCJ'IBHa}I TEXHOJIO-
THd Ha OCHOBC MHTCTpAllM KOMIICTCHTHOCTHOI'O U JIMYHOCTHO-OPUCHTHUPOBAHHOI'O MMOJAXO0A0B C
9JICMCHTAMHU TPpaJAUIIUOHHOTO JICKIIMOHHO-CEMHUHAPCKOT'O U KBaBI/IHpO(I)CCCI/IOHaJIBHOFO 06y‘-ICHI/I$I
C HCIIOJIb30BAHMEM HWHTCPAKTUBHBIX (i)OpM IIPOBCACHUA SaHSITI/II\/'I, HCCHC}IOB&TCHLCKOﬁ IMPOCKT-
HOU ACATCIIbHOCTHU U MyJ'IBTPIMe,Z[PIfIHBIX y‘le6HBIX MaTCpHraJIOB.

Buj yueOHbIX 3aHsTHI Popma npoBeIeHUs
CraiiioBble Ipe3eHTALUH C HCIIOIb30BAHUEM MYJIbTUMEINHHBIX CPE/ICTB C
Jlexmm MTOCIIEYIONTUM O0CYKICHUEM MaTepHaIOB (JICKITUS — BH3yalTU3aInsl ). DJIeK-
TPOHHBIC MaTEePHAJIbI.
[IpakTHyeckue 3aHATUs TpaauumonHas ¢popma— KpyrJiblid cToJ, paboTa B MaJlbIX Ipyniax
CamocTosTemsHas pabora CoquafH/Ie TpaguuUOHHON GopMbl (paboTa ¢ yueOHOH 1 CIpaBOYHOM JHTe-
paTypoii, u3y4eHue MaTeprualioB HHTEPHET-PECYPCOB, IOATOTOBKA K abopa-
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TOPHBIM U TPAKTHYECKUM 3aHSITHIM M TECTUPOBAHHIO) U HHTCPAKTUBHOU
(bOopMbI (BBIMOIHEHHE HHAUBUIYAIbHBIX U IPYIIIIOBBIX HCCIICT0BATEIbCKUAX
pabor)

6. OueHouHbIe cpeacTBa AUCHUIIMHBI (MOXYJIs1)

OCHOBHBIMU BUJAMH JTUCIUTUTMHAPHBIX OLIEHOYHBIX CPEICTB NpH (PYHKIIMOHUPOBAHUU
MOAYJIbHO-PEUTUHTOBOM CHCTEMBbI OOYUYEHUS SBIISIOTCS: HAa CTAIUU PYOSKHOTO pelTuHra, ¢pop-
MHPYEMOT0 0 pe3yJIbTaTaM MOJYJIbHOTO TECTUPOBAHUS — TECTOBBIC 3aJIaHUS; HA CTAUHU MOOIII-
PUTEIBHOTO PEUTHHTA, (OPMHPYEMOTO MO pe3yJbTaTaM HAIlUCAHMs M 3aIIUTHl pedepaToB IO
aKTyaJIbHOH TIpo0OiieMaTuke — pedeparsl; Ha CTAIUN TPOMEKYTOUYHOTO PEUTHUHTA, OMPEaeIsIeMO-
ro 10 pe3yJibTaTaM CIadd 3a4eTa — TEOPETHUECKUE BOIIPOCH], KOHTPOJIHMPYIOITUE TEOPETHICCKOE
coJlepkaHue Y4eOHOTO Marepuaiia, KOHTPOJIUPYIONIHE MPAKTHYECKHE HABBIKM W3 PA3TMYHBIX
BUJIOB TIpodeccronanbHol aestenbHOcTH oOy4aromierocss mo OIIOIl manHOrO HampaBieHUs,
dbopMupyeMbie MPU W3YYCHUH JAUCHUTUTHHBI «HaydHble OCHOBBI IPUMEHEHHUS XOJI0/la B TEXHO-
JIOTUH TTPOU3BOJICTBA MTPOTYKTOB MTUTAHUS.

6.1 IIacnopT GoHAA OLIEHOYHBIX CPEICTB MO IMCHUILINHE (MOIYJII0)
«Hay4Hble 0CHOBBI IPMMEHEHHS X0J10/1a B TEXHOJIOTHMH NIPOU3BOJACTBA
NMPOAYKTOB TUTAHUS»

Ko OneHo4yHoe CpeacTBoO
Ne KonTponupyemsie pa3nemnst (TeMbI) A . 1 pea
KOHTPOJIHPYEMOH
/o JUCUUIUINHBI HaNMEHOBAaHUE KOJI-BO
KOMITCTEHIINU
1 |Tema 1. DneMeHTHI XONOAMIBHON TEXHUKH
TecroBble 3amanus 10
1.1 | MeToap! mony4eHUs] HU3KHX TeMIepaTyp [IK-4, IIK-7 | Temsl pedepaToB 5
Bonpocsr amns 3agera 6
[TapokoMIpecCHOHHBIE XOJIOTMIBHBIE MAITH Tecrosuie 3anatis 10
1.2 HHp P A [IK-4, IIK-7 | Temsl pedepaToB )
Bomnpock! nist 3auera 6
Tewma 2 XonoamibHOEe 000pyAOBaHHE IS IPEIIPUSTHI O0IECTBEHHOTO MATAHMUS
OOmue cBeeHns O TOProBOM XOJIOAHIEHOM Tectosrie 3anatis 20
2.1 LLI A p A [IK-4, IIK-7 | Temsl pedepaToB )
o0opynoBaHUN
Bormpocs! 1t 3auera 7
MopOo3uIIbHBIE ¥ XOJIOAUIBHBIC BUTPHHEI Tecrosuie 3anatms 20
2.2 P A PHHBL, [IK-4, IIK-7 | Temsl pedepaToB )
mKapbl ¥ IPUIABKH
Bonpocs! aiis 3auera 7
3 | Pazzmen 3 XomoauiabHbIe TEXHOJIOTUH P ITPOM3BOJICTBE M XPAHSHUH MTUIIEBHIX MTPOYKTOB
TecToBble 3a0aHU 20
3.1 | [Iporiecchl OXJIaXACHUS U 3aMOPaKUBaAHUS [IK-4, [IK-7 | Temsl pehepaTon 5
Bonpocs! aiis 3auera 7
TecTtoBbIe 3amanns 20
3.2 | XonoaunbpHOE XpaHEeHUE MUILIEBBIX MTPOILYKTOB. [IK-4, IIK-7 | Temsl pedepaToB 5
Bomnpock jist 3auera 6

6.2 IlepeyeHb BONPOCOB /1JIsl 3a4eTa

1. EcrecTBeHHOE M UCKYCCTBEHHOE OXJIaxieHHne u ux ocymiectienue. ([TK-4, TIK-7)

2. AITOpUTM BKIIIOYAET CIEAYIOIINE CTAJAUU: OlpeaesieHue kpurepus buo u 6ezpasmep-
HOM Temrepartypsl uis nporecca oxnaxaenus. (I[TK-4, ITK-7)

3. Iuddepennmansaoe ypasaenue termonpooanoctu. (ITK-4, I1K-7)

4. Tlyti yAnMHEHUS CPOKOB XOJOAMIBHOTO XPAaHEHHUs MUIIEBBIX MPOAYKTOB ITyTeM WH-
teHcuukanuu npouecca. (I[1K-4, [TK-7)

5. Knaccugukaiys IpOMBIIIICHHBIX X0IOAWIbHBIX MamuH Ha 3 rpynmsl. ([TK-4, [TK-7)
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6. OOmre o0s3aTeNbHBIEC YCIOBUS: JOOPOKAaYeCTBEHHOCTb, YHCTOTA KaMep, MOAIepKaHue
TEMITEPaTYPHO-BIAXHOCTHOTO PEXHUMA, CKOPOCTH LUPKYISAIMH BO3/AyXa, BEHTHJSILIUH, pa3Me-
[ICHUE U YKJIJKa CKOPOIOPTSIIUXCS MPOIYKTOB, MPUHIIMIT ToBapHOTO cocenactra. (ITK-4, TTK-7)

7. HenipepwiBHas xonoawibHas tenb. (ITK-4, TIK-7)

8. KonnyecTBo TEIUIOTHI, 0OTBOIUMOI OT IPOIyKTOB Ipu 3amopaxuBanuu. ([1K-4, TIK-7)

9. XonoaunpHoe XpaHenue nuineBbix mpoaykTos. (ITK-4, ITK-7)

10. OTnnuums mporieccoB oxiaxkacHus u 3amopaxkuanus. (ITK-4, TTK-7)

11. ITporomKUTETHHOCTH Iporecca oTeruieHus. [IyTH yIuMHEeHUs] CPOKOB XOJIOIMIBHOTO
XpaHEHUs MUILEBBIX TPOIYKTOB yTeM UHTeHcHuKarmu npouecca. ([1IK-4, [TIK-7)

12. O6opynoBanue Ajs MpOLECcCca OTEIUICHUS — CHCTEMbl KOHIUIIMOHUPOBAHUS BO3/1yXa.
(ITK-4, I1K-7)

13. XonoaunbHOE XpaHEHNE MUIEBBIX MPOAYKTOB: JUIUTEIBHOCTh U OCHOBHBIC LIEJIU XO-
JIOJIMIILHOTO XPaHEHHUs MHIIEBBIX MPOJIYKTOB, CpeacTBO pocTmwxkenus neneit. ([TK-4, TTK-7)

14. TemmeparypHblii pexuM xoaoauabHoro xpanenus. (ITK-4, TTK-7)

15. YcnoBust ¥ peKUMBI POBE/ICHHS ITpoliecca OTeruieHus U pasmopaxkubanus. ([1K-4,
[1K-7)

16. Ilytu coBepuIEHCTBOBaHHS IpoIecca pa3MOpPaKMBaHUS: HCIOIb30BAHUE IapOBO3-
JYIIHOW cMecH, ToKa Bbicokoi yacToThl. (ITK-4, TTK-7)

17. Co3nmanue 1 pa3BUTHE XOJIOIMIBHOM TexHuKH U TexHonoruu. ([1K-4, [TK-7)

18. Hayunble mpeanochuiku pa3sutus xoioza B mupe. (ITK-4, TIK-7)

19. Knaccudukanus xonoauisHoro odopynosanus. (I1K-4, TIK-7)

20. IIpumeHeHue XOJOAMIBHOTO 00OPYIOBAaHHS HA MPEANPUATHIX OOIECTBEHHOTO ITH-
tanus 1 Toproeiu. (ITK-4, TTK-7)

21. XonoaunbHoe 00opynoBanue B cdepe manoro d6usneca. (IIK-4, TIK-7)

22. XononuibHOE 000pyIOBaHUE ISl KPYITHBIX NPEANPHUATHIA OOIIECTBEHHOTO MUTAHHUS
u toprosiu. (ITK-4, TIK-7)

23. Mopo3uiibHbIe BaHHBI - X xapaktepuctuka. (ITK-4, TIK-7)

24. O0ure cBefieHHs O XOMOAMIBHBIX M MOPO3HJIBHBIX BUTpUHaX U mpuiaBkax. ([TK-4,
[1K-7)

25. Xonoxunehsie mkadsl. (ITK-4, TTK-7)

26. [TpoaomKUTENBHOCTD OXTaxaeHus 1 3amopaxkusanus. (ITK-4, ITK-7)

27. Tennota, OTBOUMAs OT NMPOAYKTOB MPHU OXJKICHUM W 3aMopakuBaHuM. OOuue
cBeneHus o mporecce 3amopaxkuBanus. ([IK-4, TTK-7)

28. O01me cBefeHus o mpolieccax oTerieHus u pasmopaxusanus. (ITK-4, TTIK-7)

29. O6mmme cBenenus o nporecce noamopaxusanus. (ITK-4, TIK-7)

30. TexHooruu oxJaxaeHus MACHbIX TpoaykToB. (ITK-4, TTK-7)

31. TexHosornu 3amMopaxxuBaHusi MsCHbIX npoaykToB. ([TK-4, [TK-7)

32. TexHonoruu 3amMmopaxkuBanus bl 1 peios. (ITK-4, [TK-7)

33. TexHomoruu oxjaxkaeHus w1008 u opoiuei. (ITK-4, TTK-7)

34. TexHONOTHH pa3MopakiuBaHus MHIIEBbIX TpoaykToB. (ITK-4, ITK-7)

35. [IpumeHeHHe XOIOIMIBHBIX TEXHOJIOTHI T MOJIOUHBIX poaykToB. (ITK-4, TTK-7)

36. TexHOMIOrMM XpaHEHHs, 3AMOPAKUBAHUS U PAa3MOPAXKUBAHUS MUIIEBBIX MPOITYKTOB B
ObITOBOM X0JoauiIbpHON Texuuke. ([TK-4, ITK-7)

37. Kakue TexHH4YecKHe CpeJICTBa IPUMEHSIOTCS JJIsl U3MEPEHUsI OCHOBHBIX MAapaMeTpPOB
TEXHOJIOTUYECKUX TPOIIECCOB, CBOWCTB CBHIPHS, MONYy(HaOpPHKATOB W Ka4eCTBO TOTOBOM MPOTYK-
un. ([IK-4, TIK-7)

38. Kakue TexHUYeCKHe CpEeICTBA MPUMEHSIOTCS TSI H3MEPEHHSI CBOMCTB CHIPhSI, TIOTY-
(pabpukaToB 1 kagecTBO roToBoi nmpoaykuuu. ([1K-4, [TIK-7)

39. Kakyro Hay4yHO-TEXHHUYECKYIO WH(POPMAIINIO, OTEUYECTBEHHBIH M 3apYOE)KHBIA OIBIT
10 TPOU3BOACTBY npoaykToB nutanus. ([1K-4, [TIK-7)
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6.3. IlIkaJjia OEHOYHBIX CPEICTB

YpoBHH OCBOECHUS
KOMIIETEHIINI

Kpurepun ouenuBanus

O1neHOuYHBIE CpeNICTBA
(xo1-BO OAIIIOB)

[IponBuHyTHII
(75-100 6ammoB) —
«OTJIIAYHOY

Bemonnenne momHoro obsema pabotsr (90-100%);
MPaBUJILHBIC W YETKHUE OTBETHI Ha BOMPOCHI; MPaBUIIb-
HbIE€ W YEeTKHE OTBETHl Ha JOTOJHUTEIbHBIE BOMPOCHI;
CITOCOOHOCTh (DOPMHUPOBATH COOCTBEHHOE MHEHHE TI0
aKTyaJbHBIM BOIIPOCAM.

- MIOJTHOE 3HaHWE Y4eOHOTro MaTepualia U3 pa3HbIX pas-
JIEJIOB TACITUTUTNHBL;

- 3HaHKe (aKTOPOB, BIMSIOUINX Ha KauecTBO monydas-
PUKaTOB M TOTOBOM MPOAYKLUWH MUTAHUS; PECypco- M
JHEeprocOepeXeHne B TEXHOJOTHYECKHX IpoIeccax
MIPOM3BOCTBA MPOAYKIINH TUTAHNUS;

- 3HAHWE HAayYHO-TEXHHYECKOH WHQOpPMAaILUH, OTeue-
CTBEHHBIN M 3apyOCIKHBIHM OIBIT MO MPOU3BOACTBY MPO-
IYKTOB TUTAHUS;

= YMCHHUEC n3ydaTb u AHAJIM3UPOBATH HAay4HO-
TEXHUYECKYI0 WH(OPMAIHMIO, OTECUYECTBEHHBIH M 3apy-
OEKHBIN OTIBIT 110 TIPOU3BOJCTBY MPOAYKTOB ITUTAHUS;
-BIIaJIeHHE€ TEXHUYECKUMHU CPEICTBAMH JUIS M3MEPEHUS
OCHOBHBIX TapaMeTpoB TEXHOJOTUYECKUX IPOIECCOB,
CBOWCTB CHIPBS, MONYy(HaObpPHUKATOB M KaYECTBO TOTOBOI
MIPOTYKITHH

TecrtoBbie 3agaHUA
(31-40 6amnos)
Pedepar (9-10 6amion)
Bompocs! k 3aueTy
(35-50 6amnoB)

bazoBriit
(50-74 6amna) —
«XOPOIIIO»

O0beM paboT BeimosHEH Ha 70-89%; yMeHHe naTh mpa-
BI/IJ'II)HBIf/i, HO HEC BCErja MOJHBIA OTBET HA OCHOBHBIE U
JOTIOJIHUTEIIFHBIE BOIIPOCHI; HEKOTOPHIE TPYJHOCTH B
(bopMupoBaHUN COOCTBEHHBIX BBIBOIOB IT0 AKTYaJIbHBIM
BOIIPOCAM.

- 3HaHMe yY4eOHOro Marepuaia M3 Pa3HBIX pa3lelioB
JHMCIHMTUINHEI,

- 3HaHKe (aKTOPOB, BIMSIONINX HA Ka4ecTBO monydao-
PUKAaTOB U TOTOBOW NPOAYKLIMH NUTAHMS; PECYPCO- U
SHEprocOepekeHHe B TEXHOJIOIMYECKUX IIPOIeccax
IIPOU3BOJICTBA IIPOAYKIUYU IIUTAHNUS,

- 3HAHWE HAYYHO-TEXHMYECKOW HWH(pOpMAIMH, OTeYue-
CTBEHHBIN M 3apYO€KHBIN OIBIT IO TPOU3BOACTBY MPO-
TYKTOB ITUTAHUS;

= YMCHHUE n3ydaTb u AHAJIM3UPOBATH HAay4HO-
TEXHUYECKYI0 HH(pOPMAIIMIO, OTEYECTBEHHBIH M 3apy-
O€XXHBIH OTIBIT IO MMPOU3BOJICTBY MPOIYKTOB IIUTAHUS;
-BJIaJICHUC TCXHUYCCKHMU CPECACTBaAMU JIsI U3MCPCHUA
OCHOBHBIX TIApaMeTPOB TEXHOJOTUYECKUX IPOIECCOB,
CBOMCTB CBIPBS, MONY(HaOPUKATOB M Ka4eCTBO TOTOBOU
POYKIUH

TecroBble 3anaHus
(21-30 6amnos)
Pedepar (7-8 6amios)
Bormpocs! k 3auery
(22-36 Gamnos)

TToporoswsiit
(35-49 GamnoB) —
«yIOBJIETBOPUTEIBHO

O6bem paboTel BeImOaHEH Ha 50-69%; MO OCHOBHBIM
BOIIPOCaM OTBET MPABWIIBHBIN, HO HETIOJIHBIN; TpodIe-
MBI B OTBETaxX Ha JOIMOJIHUTEILHBIC BOIIPOCHI, MpobIIe-
MbI B OpPMyIHPOBaHNN COOCTBEHHOTO MHEHUS

- 3HaHWE Y4eOHOro MaTepuana M3 Pa3HbIX Pa3ICIIOB
IHUCIHUIUIMHEL

- 3HaHWE (PAKTOPOB, BIMSIOIINX HA KA4eCTBO MOIydad-
PUKAaTOB M TOTOBOHM MPOAYKIMM IHTaHUS; PECYpCo- U
JHEprocOepeKeHne B TEXHOJOTHMYECKUX IpoIeccax
MIPOM3BOICTBA MPOYKIIMH TUTAHUS;

- 3HAHWE HAYYHO-TEXHMYCCKOW HH(pOpMAIMH, OTeYe-

TectoBbie 3aaHUA
(11-20 6ammoB)
Pedepar (5-6 6aioB)
Bomnpocs! k 3auery
(19-23 6amma)
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CTBEHHBIN M 3apyOeKHBIH OMBIT 10 MPOU3BOACTBY MPO-
IOYKTOB ITUTAHUS;

yMEHME  HW3y4aTb W  aHaJIM3UpOBaThb  HAy4yHO-
TEXHUYECKYI0 WMH(OPMAIMIO, OTECUYECTBEHHBIH H 3apy-
OE’KHBII OMBIT 10 NPOU3BOACTBY IPOAYKTOB IIUTAHMUS;

- BIIaJICHHE TeXHUYECKUMH CPEACTBAMM ISl U3MEPCHHUS
OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKUX IPOLECCOB,
CBOWCTB CBIPbS, MOTy(abpUKaTOB M KaueCTBO TOTOBOU
POAYKLIMH

Huzkuit
(momoporoBbrit)
(KoMITeTeHITUS HE
chopMupoBaHa)
(Menee 35 GaioB) —
«HEYJIOBJICTBOPUTEIb-
HOY»

Brmmonneno menee 50% pabotbl; HEyMeHHe chopMmy-
JIUPOBATh MPABHJILHBINA U YETKHI OTBET IO OCHOBHBIM H
JIOTIOJTHUTENNBHBIM BOIIPOCaM; HEyMEHHE (OPMYIHPO-
BaTh COOCTBEHHOE MHEHHE

- He3HaHUe y4eOHOro MaTepuala W3 pa3HbIX pa3feiioB
JUCLUIUTMHBL: TOTPEOUTETHCKIX CBOMCTB TOBApPOB;

- He3HaHWe (HaKTOPOB, BIUSIOMIMX HA KAYECTBO MOIY-
(habpHUKaToOB U TOTOBOW MPOJYKLWH MUTAHUS; PECYPCO-
U 3HeprocOepekeHre B TEXHOJOTMYECKHX Ipoleccax
MIPOM3BOCTBA MPOIYKIIMH TUTAHNUS;

- He3HaHME HAYYHO-TEXHUYECKON MH(OpMAaNnH, oTede-
CTBEHHBIN M 3apyOCIKHBIN OIBIT MO MPOU3BOACTBY MPO-
IYKTOB TUTAHUS;

- HEyMEHHE Wu3ydYaTh W aHAIM3WPOBATH HAYYHO-
TEXHUYECKYI0 WH(OPMAIHIO, OTECUYECTBEHHBIH M 3apy-
OEXKHBII OMBIT MO MPOU3BOACTBY MPOAYKTOB ITUTAHHMS;

- HEBIIQ/ICHWE TEXHUYECKIUMH CPEICTBAMU JIJISI U3MeEpe-
HUSL OCHOBHBIX MapaMeTPOB TEXHOJIOTMYECKUX MpOIEeC-
COB, CBOWCTB CBIPbsI, MOJy(HaOpUKaTOB U KayecTBO TO-
TOBOM MPOAYKLHH

TecToBble 3anaHUs
(0-10 6ammoB)
Pedepar (0-4 6ayna)
Bompocs! k 3auery
(0-20 6ammoB)

Bce KOMILIEKThI OLCHOYHLIX CPCACTB (KOHTpOHBHO'I/I3MepI/ITeJ'ILHBIX MaTepI/IaJ'IOB), HE00-
XOJUMBIX JJIsI OCHKHU 3H£lHI/II>i, yM@HHfI, HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIBHOCTHU, XapaKTCPU3Yy-
IOIMHE OTallbl (I)OpMI/IpOBaHI/ISI KOMHGTCHHI/Iﬁ B IIponecce OCBOCHUSA NUCHUIIIIMHBI (MOI[y.TI}I) IIo-

JIpOOHO MpeICTaBlIeHbI B TOKyMeHTe «DOH/ OIEHOYHBIX CPEJCTB AUCHUIUIMHBI (MOZYIIS)».

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieueHne JUCHUIINHbBI

1. Herepos, E.H. XonoauiapHble TEXHOIOTUN MHUIIEBBIX MPOAYKTOB [DIEKTPOHHBIA pe-
cypc]: yuebnoe mocobue / E.H. Hesepos, N.A. Kopotkuit. — Dnekrpon.nan. — Kemepo-

(MoayJin)
7.1 YueOHasi iuTepaTypa

Bo:KemI'Y, 2017. — 92 c. — Pexum pocryna: https://e.lanbook.com/book/103934.

2.HosukoBa U.M. YMK no aucuurumne: «HayuHble OCHOBBI NMPUMEHEHUS XOJIO/a B
MPOU3BOACTBE MHINEBBIX MPOIYKTOBY, sl HampasiaeHus noarotoBku 19.03.04. Texuomorus

HPOAYKIMH U OpTaHu3aIys 001ecTBeHHOro nuTanus,2023.
3. ®unmunmos, B.M. TexHomornyeckue 0CHOBBI XOJOAUILHON TEXHOJIOTHN MMHIIEBIX
IPOAYKTOB ISl By30B [DNeKTpoHHBIN pecypc]: yueOnuk / B.1. @ununnos, M.1. Kpemenes-
ckas, B.E. Kymakoa. — Dnektpon.gan. — Cankt-Ilerepoypr : TUOP/I, 2014. — 576 c. —
Pexum noctyna: https://e.lanbook.com/book/69871.
4. XonoaunbHas TEXHOJIOTHS MUIIEBBIX MpoaykToB. Yacte III. buoxumuueckue u gpusu-
KO-XMMHYECKHE OCHOBBI [ DeKTpoHHBIN pecypc] : yueOHuk / B.E. Kynakosa [u ap.]. — Dnek-
TpoH.gaH. — Cankr-IlerepOypr: TUOP/, 2011. — 272 c. — Pexum nocryna:
https://e.lanbook.com/book/4899.
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7.2 MeTtoanueckue yKa3aHusl M0 OCBOEHUIO THCHUILTHHBI

1. HoBukoBa .M. Metoanueckue ykazaHus JJIsl BBIMIOJHEHUS KOHTPOJIBLHON pabOoTHI 1O
nucuurinae «HayduHble OCHOBBI TPUMEHEHHUS X0JIOAa B TEXHOJOTUU MPOU3BOJICTBA MPOIYKTOB
MATAHUS U1 00 yJaroIIMXCs 1O HarpasieHuto moaroToBku 19.03.04 TexHoorHsS TPOIYKIIUU U
opranm3anus oomiectBeHHoro nuranus, 2023.

2. HoBukoBa .M. MeTouueckre yka3zaHus JIJIsl BEITIOJIHEHHS CAMOCTOSATEIIbHON paboThI
no aucuurinae «HaydHpie OCHOBBI IPUMEHEHUS X0J10/1a B TEXHOJIOTHU MPOU3BOJICTBA MPOIYK-
TOB MUTaHUS» ISl 00YYAIOMIKUXCS 10 HanpaBieHuio moarotoBku 19.03.04 TexHoyorus npoayk-
[IUU ¥ OpraHu3amus oomiecTtBeHHoro nutanms, 2023.

3. HoBukoBa .M. MeTonuueckue ykazaHus JJis BBITOJTHEHUS MPAKTUYECKUX PabOT 1o
«HayuHble OCHOBBI IPUMEHEHHSI X0JI0]1a B TEXHOJIOTHUHU MTPOU3BOCTBA MIPOIYKTOB MATAHUS IS
oOydJaronuxcs mo HanpapieHuo noarotoBku 19.03.04 TexHomOrus NpOAYKIIMU W OpraHu3aIus
obmrecrBenHoro nuranus, 2023.

7.3 UndopmannonHbie 1 HU(pPoOBbIE TEXHOJIOTHH
(mporpamMmHoe o0ecnieyenue, COBpeMeHHbIe NpodeccuoHaIbHbIE 0a3bl

JAHHbIX U I/IH(l)OpMa]_[I/IOHHbIe CIIpaBOYHBIC Cl/ICTeMl)I)

VY4ebHas aucuuIuinHa (MOAYIIb) MpelyCcMaTpUBaeT OCBOCHHE WH(POPMAMOHHBIX U LU }-
POBBIX TeXHOJIOTMH. Peanu3zanust MppoBbIX TEXHONOTUH B 00pa30BaTEIbHOM IIPOCTPAHCTBE SIB-
JSeTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, JArOIIed BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00YYaOIMXCsl KaK OyIylX BbICOKOKBAIU(UIIMPOBAHHBIX CIIEI1a-
JHCTOB.

[{udpoBble TEXHOIOIUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A(PPEKTUBHOIO PELICHUS
3a7a4 IpoQecCHOHAIBHOT0, COIUAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ MCIOIb30BAaHUEM pa3iiny-
HBIX BHMJIOB KOMMYHUKAIIMOHHBIX TEXHOJIOTMH. OcBoeHHE LHU(POBBIX TEXHOJOTHH B paMKax
JAHHOM JWCHUIUTUHBI (MOMIYISI) OPUEHTHPOBAHO HAa CHOCOOHOCTH 0OE30MacHO M HAJIEKAIINM
0o0pa3oM moJry4yarh JOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHUBATHCS, OLIECHUBATh U CO3/1aBaTh
UH(POPMAIIHIO C TIOMOMIBIO IIH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTHH. DopMupoBanue mud-
pPOBOIl KOMIIETEHTHOCTH HpeArnonaraeT padoTy C JaHHBIMHU, BIaJeHHE HWHCTPYMEHTAMHU IS
KOMMYHHKAITIH.

7.3.1 D1eKTPOHHO-0MOINOTEYHAS] CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazauue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas s51eKTpoHHast OMOIHOTEKA)

2. DnekTpoHHO-OMOMHOTeUHas cucrema wu3aarenbcerBa «Jlanpy (https://e.lanbook.ru/)
(IoroBOp Ha OKa3zaHUE YCIYT MO MPEAOCTABICHHUIO JOCTYyIMa K 3JIEKTPOHHbIM u3naHusM OO0
«M3natenbctBo Jlanby» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOMHOTEUHas cucTema u3garenscTBa «Jlanby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPEJOCTABJICHHUIO TOCTYMa K 3JEKTpOHHBIM m3gaHusiMm OO0
«M3narensctBO Jlanb» oT 06.04.2023 Ne 2)

4. ba3a nmaHHbBIX MMEeKTpoHHBIX MHPOopMaroHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCreyeHNIo JOCTyIa K 3JIeKTPOHHbIM nH(popMannoHHbIM pecypcam GI'BHY ITHCXED ue-
pe3 repmunan ynaineraHoro poctyna (TY ®TBHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnektpoHHO-OMOMMoTeuHass  cuctema  «AgriLiby  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHHE HA IpeAoCcTaBIeHre JocTymna ot 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreuHas cucreMa «HanumonaneHeli 1M poBoit pecypc «PykoHT»:
Komneknuu «ba3oBbiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHWe YCIyT 1o npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnextporHoe H3aTenbcTBo FOPAWITY (https://urait.ru/) (JoroBop Ha okasaHue
YCIIYT TIO TIPEIOCTABJICHUIO IOCTYMa K 00pazoBaTeabHOi uiargopme OO0 «IDneKTpoHHOE U3/a-
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TenbetBo FOPAUITY ot 06.04.2023 Ne 6)

8. DnekrponHo-6nbOIMOTeUHast cuctema «Bepraackuiiy (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanuonanbpHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnennu nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. Cornamienue o COTPYJHHYECTBE MO OKA3aHUIO OMOIMOTEUYHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TIOJIh30BATENISIM YHUBEPCUTETA U3 YMCIIa HHBAJIHJIOB 10 3PEHUIO, Cla-
OOBUISIINX, HHBAIUIOB JIPYIUX KATErOPUH C OTPaHUYCHHBIM TOCTYIIOM K MH(MOpMAIIMH, JIHII,
UMEIOIIUX TPYAHOCTH ¢ uTeHHeM IutockonedatHoro tekcra TOI'BYK «TamOoBckast obnactHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-

meHue o corpyaaudectse ot 16.09.2021 Ne 6/H)

7.3.2 UndopManmoHHbIe CIPABOYHbIE CUCTEMbI
1. CrpaBounas npaBoBas cucreMa Koncynbrantllntoc (1oroBop mocTaBKyd U COMPOBOXK-
nenns sx3eMiursipoB cucreM Koncynerantllnroc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnexTpoHHBIH nepuoanyeckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
T'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemeHHbIe TIPodecCHOHATbHBIE 0a3bI JAHHBIX
1. ba3za maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTEIBHOMN MPO-

rpammbl «PocmeTton» (oroBop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoii anextponnoi 6udamoreku eLIBRARY.RU — poccutickuii nun-
dbopMaIrMOHHO-aHAIMTUYECKHUI MOpTai B 00JIACTH HAYKU, TEXHOJIOTUU, MEIULIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru/
FOCYyIApCTBEHHOW CTATHUCTUKH -

4. OrtxkpoiThie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata

7.3.4 JIMueH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
o0ecneyeHne, B TOM YK CJIe 0T€YECTBEHHOI0 POU3BOACTBA

Ccbuika Ha
HocrynHocts Enunslii peectp PexBuzutsl
Ne|  Hanvenosare PazpaboTunk I10 (JTMIIeH3MOHHOE, POCCUHCKHX TIOJTBEPIKIAIOIIETO
(mpaBoobnanaTenp) CBOOOIHO MporpaMm JIOKyMEHTa
pacmpoctpansiemoe) | it 9BM u BJ] (pu HANTHYVIH)
(pu HaTTMYIMK)
JIunensus
Microsoft . ot 04.06.2015
1 | Windows, Jcrosoft. Junensuontoe : Ne 65291651
Office Professional P CPOK JICHCTBHSI:
OeccpodHo
Asruzipycroe Cybmensuomu
NPOTPAMMIOE AO «Jlaboparopust h_ttps://reestr.dl ¢ 000 «CodTekc»
2 obecnederye . Kacmepckoro» JInten3nonHoe gital.gov.ru/ree ot 06.07.2022 Ne 6/
Kaspersky Endpoint (Poccus) str/366574/?sph Cp;)K ,ﬁeﬁCTBy;a' ’
Security mst GusHe- rase_id=415165 22 112022
@ 1o 22.11.2023
MoiiO¢uc Cran- ) . Kontpaxkr
JIApTHBIN - 00O «HoBrie h.ttps'//reeStr'dl ¢ OO0 «PybOukon»
. gital.gov.ru/ree
3 OdoucHsIf makeT oOayHbIe Tnuensuonnoe | str/301631/2sph ot 24.04.2019
Jutst paboTHI C 10- TEXHOJIOTUN» H N P No0364100000819000012
rase_id=269844 . .
KyYMEHTaMH U [10Y- (Poccmst) 4 CPOK JIEHCTBUSL:
Toii (myoffice.ru) beccpodHO
4 | IlporpammHas cu- AO «AHTHILIATHAT» JIunieH3noHHOE https://reestr.di | JInneH3HOHHBII OrOBOP
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cTema Jyisi oOHapy- (Poccus) gital.gov.ru/ree | ¢ AO «AHTHILIATHAT»

JKEHUSI TEKCTOBBIX str/303350/?sph | ot 17.04.2023 Ne 6627,
3aMMCTBOBAHMII B rase_id=269818 CpOK JICHCTBHS:
yueOHBIX U Hay4- 6 ¢ 17.04.2023

HBIX paboTax «AH- o 16.04.2024

tumiaruat BY3»
(https://docs.antipla

giaus.ru)

Acrobat Reader - Croboumio - -
5 | mpocMmoTp 10Ky- Adobe Systems A

MEHTOB PDF, D_]VU pacnopocTpaHdieMoe

Foxit Reader - mpo- CroBomo - -
6 | cMOTp TIOKyMEHTOB Foxit Corporation A

PDF, DjVU pacrpoCTpaHIeEMOe

7.3.5 Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTepHeT»

1. CDTOwiki: 6a3a 3nanumii o 1udposoii Tpancdopmaruu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBas cucrema «[’APAHT».

3. www.consultant.ru - cpaBouHo-mpaBoBas cuctema «KoHcynbrant [Inrocy.

4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.

5. ba3a panHBIX MH(pOpMaMOHHON cucteMbl «EauHOe OKHO 1ocTyna K oOpa3oBareib-
HBIM pecypcam» http://window.edu.ru

6. DnexkTpoHHO-OMOIMOTeYHAs crucTeMa u3naTenbeTBa «Jlanby http://e.lanbook.com.

7. HarmmonanbHenil nudpoBoii pecypc «PyKoHT» - MeKoTpacieBas JeKTpoHHast Onoimo-
Teka Ha 6a3ze TexHonoruu Konrekctym http://www. rucont.

8. DnexrponHas OubnuoreyHas cucrema Poccuiickoro rocy1apcTBEHHOTO arpapHoro 3a-
O4YHOTrO YHUBepcutera http://ebs.rgazu.ru.

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce
. LMS-mnardopma Moodle

. BuptyansHas nocka Mupo: miro.com

. Bupryanbsnas nocka SBoard https://sboard.online

. Buptyanpnas nocka Padlet: https://ru.padlet.com

. O6naunsle cepBuchl: Annekc./[uck, O6mako Mail.ru

. Cepsucel onpocoB: Suaexc @opmbr, MyQuiz

. CepBucsl Bueocssi3u: SInaekc tenemoct, \Webinar.ru

CepBuc coBMecTHOM pabOThl Haja mpoeKkTamu g Hebonbmux rpynn  Trello
http://www.trello.com

ONOUTAWN P

7.3.7 HudgpoBble TEXHOJIOTHH, IPUMEHsAEMbIe MPU U3YYEeHUH TUCHUIINHBI

Bubl yueOHOM padoThl, BEITONHIEMBIE | DOpMUPYyEMBIE

Ne Llndpossle TexHOIOrUN ALY P S pMHDY NAK
C IpUMeHeHneM TU(PPOBOM TEXHOJIOTHH | KOMIIETCHIIUU
Jlexuun

1. | O6maunbie TEXHOIOTUH . IIK-7 NIK-1
CamocrosiTenpHas pabora

2. | Bonbuive na"Hble CamocrosTenbHas paborta [1K-7 MJIK-1

8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI (MOMYJIs1)

1. VueOHas ayautopus Uil IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THTA (T. MUIypHHCK, YII.
['epacumosa, nom Ne 130A, 5/26)

1. Kononku Micro (uuB. Ne 2101041811);

2. YHuBepcanpHO€e oToja04uHoe Kperienue (MHB. Ne 2101041814);

3. OkpaH c snektporpuBooM (MHB. Ne 2101041810);

4. IIpoextop CT-180 C (uuB. Ne 2101041808);

5. Kommnerotep Celeron E3300 OEM Monutop 18,5" LG W 1943.
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HaGopb! neMoHCTpaiMoHHOTO 000PYAOBAaHUS M yUeOHO-HATIIHBIX TOCOOUH.
KommbioTepHas TexHuka mofkimodeHa K cetn «MHTepHeT» M obecnedeHa OCTYIOM B
OUOC ynuBepcurera.

2. YueOHast ayauTopus U MPOBEACHUS 3aHATUNH CeMHHApCKOro tuma (r. MU4ypuHCK,
yi1. I'epacumoBa, 1om Nel30A, 5/14)
1. HIxa¢wr 1abopatopusie Metayumyeckue (MHB. Ne 1101041124, 1101041125);
. llIxad nmaGopaTopubrit (MHB. Ne1101040683);
. Hentpudyra MIIB-340(unB. Ne 1101040645);
. Hentpudyra MPW-310 (uuB. Ne 1101040644);
. ®oToanextpuyeckuii komopumerp (MHB. Ne 1101041214);
. YaeTparepmoctat YTVY-4 (uuB. Ne 1101040643);
. Tutparop (unB. Ne 1101040688);
. baau BoxsabIe (MHB. Ne 1101040694,1101040693);
9. bans necouno-macnsiHas (uuB. Ne 1101040628);
10. bans co BcrpsxuBatenem (MHB. Ne 1101040629);
11. Becwr 500 r (uaB. Ne 1101041154);
12. Becot 50 1 (uHB. Ne1101041155);
13. Becnl 6bicTpozeiicTByromue (MHB. Ne 1101040747);
14. T'omorenn3arop MIIB-302 (uuB. Ne 1101040619);
15. 'omorenuzarop (uuB. Ne 41013400014);
16. Jexcutomerp (unB. Ne 1101041224);
17. Memanka nabopatopaast MJI- 4 (uaB. Ne 1101040633);
18. Memanka marautHast (mHB. Ne 1101040703);
19. Mewanka marautHast MM-6 (unB. Ne 1101040631);
20. Motika ynbrpa3BykoBasi YK-4 (unB. Ne 1101040639);
21. pH-metps! (uuB. Ne 1101040699, 1101040698);
22. pH-metp H-5170 (uuB. Ne 1101040636);
23. Crepunm3zatop [1B-2a (uuB. Ne 1101041142);
24. Cron ans BecoB (uHB. Ne 1101041113);
25. Cronsl myst mpubopos (nuB. Ne 1101041109, 1101041108, 1101041101);
26. Cron ansa tutpoBanus (uHB. Ne 1101041185);
27. Cronel naboparopubie 1,75m (unB. Ne 1101041181, 1101041180, 1101041179,
1101041178, 1101041177, 1101041176,1101041175, 1101041174);
28. Cron pabounii (uuB. Ne 1101040761);
29. Cymmnka BakyymHast (uHB. Ne 1101040667);
30. Tepmocratsl (uHB. Ne 1101040690, 1101040689);
31. Tepmocrat 6uonoruueckuit BT-120 (uuB. Ne 1101041145).

03N L W

3. [Tomemenue st caMOCTOATENbHOM paboThI (T. MuuypuHCK, yi. UHTepHallMOHANbHAS,
nom Ne 101, 1/115)
1. Kommerorep Celeron E3500 (uaB. Ne2101045275)
. Kommprorep Celeron E3500 (uaB. Ne2101045276)
. Komnwtorep Celeron E3500 (uaB. No2101045277)
. Kommprorep Celeron E3500 (uaB. Ne2101045278)
. Komnwtorep Celeron E3500 (uaB. No2101045279)
. Kommprorep Celeron E3500 (maB. Ne2101045280)
. Komnetorep Celeron E3500 (naB. No2101045281)
8. Kommbrorep Celeron E3500 (uaB. Ne2101045274)
KomMmmbroTepHas TexHHKa MOAKIIOYeHa K ceTH «HTepHeT» U olecreueHa JOCTYIOM K
OUOC ynuBepcureTa.

N QN Ol B~ W
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Pabouas mporpamma aucuurinHbl (Moayns) «HaydHble OCHOBBI IPUMEHEHHUS X0JI0Ja B TEXHO-
JIOTUH MPOU3BOJICTBA MPOIYKTOB MUTAHUS» COCTaBJICHA B COOTBETCTBUU C TpeOOBaHUAMHU dee-
PaIBHOTO TOCYIApCTBEHHOIO0 00pa30BaTEIBLHOTO CTAHAApPTa BBHICIIETO oOpa3oBaHUsl - Oaka-
JaBpuaTa 1o HarpasjeHuto nmoarotoBku 19.03.04 TexHoorus NMPOAYKIIMK U OpraHu3aius 00-
[IECTBEHHOTO MUTaHUs, YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA HAYKH U BHICIIIETO 00pa3oBa-
Hust Poccuiickoit @enepanuu ot 17 aBrycra 2020 r. Ne1047

ABTOp: IOIEHT Kadeaphl MPOIYKTOB IMUTAHUs, TOBAPOBEICHUS W TEXHOJIOTHH IEpepadOTKH
NPOAYKIIMH )KMBOTHOBOJICTBA, K.T.H. HoBHKOBa .M.

)r: .-'j —~
AT

Penensent: 3aBeayrommii kadeapoil TEXHOIOTHIECKUX MPOIIECCOB U TeXHOC(HEpHOIT Oe30macHo-
cty, k.T.H. lllepbaxon C.I1O.

gl

[Tporpamma paccMOTpeHa Ha 3acelaHUH Kadeapbl TEXHOJIOTHH MPOAYKTOB ITUTAHUS M TOBapOBE-
JeHus, mpotokoa Ne 9 ot 12 anpens 2021 r.

[TporpamMma paccMOTpeHa Ha 3aceJaHuM y4eOHO-MeToauuecKkoi komuccuu 1lnogooBoiHoro un-
ctutyra uM. M.B. Muuypuna Muuypunckoro I'AY, nporokxos Ne 9 or 19 anpens 2021 r.
[Tporpamma yTBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, IIPOTOKOJI
No 8 ot 22 ampens 2021 .

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[TporpamMma paccMoTpeHa Ha 3acelaHnu Kadeapbl TEXHOJIOTUH IPOAYKTOB IUTAHUS U TOBapOBE-
nenus, nporokon Ne 10 ot 13 anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuu yueOHO-MeToanYecKoi komuccun [110100BoIIHOTO MH-
ctutyra umenu M.B. Muuypuna Muuypunckoro I'AY, nporokosn Ne 8 ot 18 anpens 2022 r.
[Tporpamma ytBepxeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 8 ot 21 anpens 2022 .

[Tporpamma nepepaboTaHa 1 J0MoJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEICHUS U TEX-
HOJIOTHH NepepabOTKU NPOAYKIIMH KHUBOTHOBOACTBA, MPoToKod Ne 10 ot 9 urons 2023 .
[IporpamMma paccMoTpeHa Ha 3aceJaHUuM Yy4eOHO-METOAMYECKON KOMHMCCHUU MHCTUTYTa (yHaa-
MEHTAJIbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna, npotokon Ne 11 ot 19
nroHs 2023 r.

[TporpamMma yTBepkaeHa Permennem Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA, TPOTOKOI
No 10 ot 22 urons 2023 r.
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