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1. OCHOBAHUS JJ151 BBEAEHUS YUEBHOM JUCIIUILINHBI, EE CTATYC
1.1. OcHoBanus 11 BBeAeHUA YUeOHOM M CUMIIJIMHbI:

— @enepalibHbIE TOCYIApCTBEHHbIE TPEOOBaHUS K CTPYKTYpE NPOrpaMM IOATOTOBKU
Hay4YHbIX M Hay4yHO-IIEJarOrMYeCKMX KaJpOB B aclNUpaHType (AIbIOHKTYpE), YCIOBHUAM HX
peanu3alyy, CpOKaM OCBOSHHSI 3THX IMPOTPaMM C YUYETOM pas3iIHuHBIX (QopM oOydeHwHs,
00pa30BaTeNbHBIX TEXHOJOIMH M OCOOCHHOCTEH OTIENbHBIX KaTeropuil acnupaHTOB
(aIBIOHKTOB), YTBEp)KJIEHHBbIE IpHUKa30oM MUHHCTEpCTBA HAyKM M BBICHIETO OOpa30BaHMUS
Poccutickoit ®eneparuu ot 20 oktsi6ps 2021 1. Ne 951;

— IIporpaMma MOJArOTOBKM HAYYHBIX M HAY4YHO-IIEJAArOTMYECKUX KaJpoB B aCIUPAHTYypE IO
Hay4yHOU crieuranibHOCTH 4.3.3 IluieBbie CUCTEMBI.

1.2. Craryc IuCHHUILIAHBI:

— OTHOCHTCS K 00pa3oBaTeIbHOMY KOMIIOHEHTY IPOrpaMMbl aCIUPAHTYPHI, HAIIPaBJICHA Ha
MOATOTOBKY K CJa4e U cJlayy SK3aMEHa;

— SIBJISIETCS TUCHUILTMHON IO BHIOOPY aCTIMpPaHTAMH.

1.3. B pabouyto nporpamMmy IUCHUIUIMHBI B YCTAHOBIEHHOM MOPSIKE MOTYT OBITH BHECEHBI
W3MEHEHUS U JOIOJHEHHS.

2. HEJIEBASI HAITPABJIEHHOCTbDb U IVTAHUPYEMBIE PE3YJIbTATbBI
OCBOEHMSA JUCHUIIJIMHbI

2.1 Ilponecc n3yyeHHs AUCLUIUIMHBI HAlpaBlIeH HAa MOATOTOBKY aCIHPAHTa K IMPOBEIECHHIO
Hay4HbBIX HCCJIEAOBAHMM 110 KOHKPETHOM HAYYHOM CIEHHMAIBHOCTH U OTpacid HayKH, IO
KOTOPOM IIOArOTaBJIMBAETCS WJIM IOArOTOBJIECHA JHUCCEpPTAalysl; Pa3BUTHIO Yy aclUpaHTa
CaMOCTOSITENIbBHOCTH, HWHUIMATUBBI, TBOPUECKUX CIIOCOOHOCTEH; Ha YCIEUIHOE OCBOEHUE
IIPOrPaMMBbI aCIIUPAHTYPbI, B paMKaX KOTOPOU IIPENoAaéTcs JaHHAas JUCLUUILUIAHA.

Hesmn aucuuMmiInHbl: (GOPMHUPOBAHHE Y ACHHMPAHTOB YIIYOJNEHHBIX HPO(eECcCHOHATBHBIX
3HaHWUM, YriayOJIeHHOE M3YYEeHHE TEOPETUUYECKUX U METO/0JIOIMYECKUX OCHOB MHHOBAI[MOHHBIX
TEXHOJIOTUH nepepaboTKH BTOPUYHBIX MOJIOYHBIX PECYPCOB .

2.2 TpeOoBaHus K pe3y1bTATAM OCBOCHHS y4eOHON AU CHHMIIIMHBI
B pe3ynbrare 0CBOGHUS NUCLUILIUHBI 00YYatOLUICs JOIKEH:

3HATh U NIOHUMAThH

-METOJI0JIOTHIO OpPraHU3alluy U IPOBEACHUS HAYYHO-HCCIIEJ0BATEIBCKUX paldoT;

-0COOEHHOCTH KJaccu(UKaIMK HayYHO-TEXHUYECKOH nHpopmanuy,

-METO/Ibl M3MEpPEHUs B 3aBUCUMOCTH OT CBOMCTB BEILIECTBAa, €r0 KOJIMYECTBA U LIEIU
UCCIIEIOBaHMsl, KPUTEPUM M METOAMKM aHalu3a II0Ka3areleil, HOPMHUPYEMBIX B IIHIIEBOM
MIPOU3BOICTBE;

-COBPEMEHHBIE JTOCTH)KCHUS HAYKH M MEPEJOBBIX TEXHOJOTMHA B O0JIACTH MPOM3BOJCTBA
MOJIOUHBIX MTPOJYKTOB.

yMeThb J1eJ1aTh (1eiicTBOBATh)

-MCIIOJIb30BaTh HA NMPAKTHUKE HABBIKM M YMEHHS B OpPraHHU3alUd U IMPOBEICHUM HAyYHBIX
HCCIICTOBAHHII;

-BBIOMPATh METOJIMKH UCCIIEIOBAaHUI U MMPOBOIUTH 00paboTKy pe3ynbtatoB HUP;

-TIPUMEHSTH COBPEMEHHBIC HAYYHO-TEXHUYECKHUE Pa3pad0TKH B HAYUHBIX HCCIICIOBAHUSAX.



BJIa/IeTh HABBIKAMH (MMeTh HABBIKH)

-COBPEMEHHBIMU  METOJIaMU  HCCJIEIOBAaHUS, HABbIKAMU  I[UIAHHUPOBAHUS
HCCIIEIOBaHMs, aHAIM3a M0JIyYaeMbIX pPe3yJIbTaTOB, OLIEHOYHON METO10JIOTUEH.

-OCHOBaMH MOMCKa HAyYHO-TEXHUUYECKO HHOpMalnH;

-METOJIaMH OTIPEJICNICHUsI COCTaBa M CBOWCTB CBIPhS, MONY(GaOpUKATOB U TMPOIYKTOB
KUBOTHOT'O IIPOUCXOK/ICHHUS; METOIMKAMH aHaJIM3a; OCHOBHBIMU MPUEMAMHU pacyeTa roKaszaresei
TOYHOCTH JIaOOpaTOPHOTO aHajan3a, METOJaMH IIOMCKa (B TOM 4YHCIE C HCIOJIb30BaHHEM
MH(OPMALIMOHHBIX CHUCTEM U 0a3 JaHHBIX) COBPEMEHHBIX HAyYHO-TEXHMUYECKHUX pa3paboTOK B
00JacT MPOM3BOACTBA MOJIOUHBIX MPOJYKTOB U HABBIKAMU KPUTHUYECKOTO aHAIM3a WH(HOpMAIIHN
10 TeMaTUKEe MPOBOAUMBIX UCCIIEIOBAaHUM.

HAy4YHOTO

2.3. Onucanmne noxasaTeneifl, KPUTEPUEB U HIKAJ ONCHUBAHUA 3TAIIOB OCBOCHHUSA

AUCHUILIUHBI
Iloka- | Xapakre- Kpurepuu onenuBanus ®opMBI 1
3areib | PHUCTHKA HU3KHN MHUHUMAJb- cpeaHui BBICOKMH | CpencTBa
OLICHU- | TIOKa3aTe- HBIN KOHTPOJIA
BaHUs st [kana olleHUBaHUS
OLICHMBAHMS Onenka Ouenka Orenka «xo- | OeHka «oT-
«HEYIOBJIETBO- | «yJIOBJETBO- po1Io» JUYHO
PHUTEIIHHOY PUTETIHHOY
1 2 3 4 5 6 7
3HaTh U | Meronono- | He 3naer me- | O6mue mno- | Chopmupo- | Chopmu- Bomnpocsr
MOHHW- | THI0  Opra| TOAOJOTHIO JIOKEHUs BaHHBIC, HO | pOBaHHBIE | SK3aMEHa-
Matb HU3aIlMM ¥ OPTaHM3alUU | METOJO0JO- | CoAepiKa- CUCTEMATH- | LIMOHHOTO
MIPOBEJICHUS| U IPOBEJCHUS | TUU OpraHu- | Iue YEeCcKue 3aJlaHus;
HAy4YHO- Hay4YHO- 3anuu U | OT/ACTBbHBIE | 3HAHUS Me- | pedepar;
UCCIIeIOBa- | UCCIeI0Ba- MIPOBEJICHUS | IPOOEIBI TOJIOJIOTMH | YCTHBIN
TENbCKUX | TEIbCKUX pa- | HAy4HO- 3HaHHUS Me- | OpraHu3a- | Ompoc
pabor. 00T. WCCIIEeIOBA- | TOJOJIOTUU | IIMM U TIPO-
TEIIbCKUX opraHu3za- BEJICHUS
pabor. UK U TpO- | HAYYHO-
BEJICHUS HCClen0Ba-
Hay4HO- TEJIbCKUX
uccuenaoBa- | pabor.
TEJIbCKUX
pabor.
ocobenHo- |He 3naer oco- |O0ume mno- |{Chopmupo- | Chopmu-
CTM KJac- | OEHHOCTH JIOXKEHUs BaHHbBIE, HO | POBAaHHbBIE
cupukanuu |kimaccupuka- |kinaccudu- |copepxkaiiue | cucTeMa-
HAy4YHO- UM HAy4yHO- | KallMM Hayy- |OTAEIbHBIE | THUECKHUE
TEXHWYe- | TEXHWYECKOH |HO- poOeITBI 3HaHUS
CKOM  MH- | MHpOpPMALIUH; | TeXHUYe- 3HaHUS knaccudu-
dbopmaruu; | METOABl W3- | CKOH WH- |K7accudu-  |Karuu
METO/IbI MepeHUus B | popManuy; |KalWU Hayd- |HAy4HO-
WU3MEPEHUsT |3aBUCUMOCTH | METOABI W3- |HO- TEXHUYE-
B 3aBHCH- [OT  CBOWHCTB | MEpEHHUS B |TeXHHYE- CKOM  WH-
MOCTH  OT |BEIIECTBA, €0 |3aBUCUMO-  |CKOU WH- |popmanuy;
CBOWCTB KOJINYECTBA U |CTH oT |opmaruu; | METOJIBI
BEIIECTBA, |IENIM  HCCIe- | CBOWCTB Be- |METONBI W3- | H3MEPEHUS




€ro KOJIU- | JOBaHMUs, IIeCTBA, €ro |[MEpeHHs B |B  3aBUCH-
yecTBA M |KPUTEPUM U | KOJIMYECTBA |3aBUCHMO- MOCTH
LHEeJId  HC- | METOIUKHU U LeId HuC- [CTU OT | OT CBOMCTB
cienoBa- aHanM3a CIIEZIOBAaHUS, |CBOMCTB Be- | BEILIECTBA,
HUS, Hokaszaresiel, | KpUTEpUM M |ILECTBa, €ro | ero  KoJu-
KPUTEPHUH | HODMHUPYEMBIX | METOOUKM  |KOJMYECTBA | 4eCTBa  H
u B IMIIEBOM | aHAJIW3a MO- |M LI MC- | Uelu  HUc-
METOIMKH | IPOM3BOJCTBE | Ka3aTelel, |CIelOBaHMSA | CIEI0Ba-
aHaJm3a HOpMHpYE- |KPUTEPUM M | HUS KpHUTE-
nokasaresne MBIX B IH- |[METOIUKHU pun U Me-
i, LIEBOM MpO- |aHAJIM3a I0- | TOAUKH
HOPMHUPYEM W3BOJICTBE  |Ka3aTeJei, aHaiu3a
BIX B HOpMHUpYe- HoKasare-
MUILIEBOM MBIX B M- | Jeid, HOp-
IPOM3BO/IC IIIEBOM IPO- | MUPYEMBIX
TBE W3BOJICTBE B THIIEBOM
POU3BOI-
CTBE
coBpemeH- | He 3naer | O6mme mo- |Chopmupo- | Chopmu-
HBIE  JIO- | OCOOCHHOCTH | JJOXKECHHSI O |BaHHBIC, HO | POBaHHBIE
CTHXKCHMsI | COBPEMEHHBIE | COBPEMEH-  |COJepXKallie | CUCTeMaTH-
HAyKd W | JOCTMDKEHHUS | HBIX JOCTH- |OTHCIIbHBIE | YECKHE
NEPEeZOBbIX | HAYKU U Te- | KEeHUAX poOebl 3HaHUS O
TEXHOJIO- | PEIOBBIX TEX- | HAYKH W Tie- | 3HAHUS O | COBPEMEH-
rMii B 00- | HOIOTMM B | pelOBBIX COBpPEMEH- | HBIX 10-
JIaCTH 00JIaCTH TPO- | TEXHOJOTHHA | HBIX JOCTH- | CTHXKCHHSIX
IIPOU3BOJI- | U3BOJCTBA B 001acT | )KEHUsX HaYKH u
CTBa  MO- | MOJOYHBIX MIPOU3BOJI- HAYKU U TIe- | MepeIOBBIX
JIOYHBIX IIPOAYKTOB CTBa MO- | PEJOBBIX TEXHOJIOTHi
MIPOIYK- JIOYHBIX TEXHOJIOTUH | B 0o0Onactu
TOB. NPOAYKTOB. | B  00JAcTH | MPOU3BOJ-
MPOU3BO/A- | CTBA  MO-
CTBa  MO- | JJOYHBIX
JOYHBIX MPOIYKTOB.
HPOITYKTOB.
YMETh ucnons3o- | He ymeer uc- | B nenom B nenom Ycenemnoe | Borpocst
nenaTh | BaTh ~ HA | TIOJB30BATh yCIIENIHOE, | yCHeIHoe, | U 3ayera u
(eficTBQ MpakTUKE | HA MPAKTHUKE | HO HE HO coJiep- cUCTeMaTH- | 9K3aMEHa-
CTBO- HaBBIKM W | HABBIKU U | CHCTEeMaTH- | XKaliee 9ecKoe IIUOHHOTO
BaTh) YMEHHUS B | YMEHHS B Op- | UECKOE OTJeNbHBbIE | YMEHUE HC- | 3aJaHUs;
OpraHM3a- | raHU3allid U | yMEHHUE UC- | IPOOEbI 1oJib30Bath | pedepar;
UU U | IPOBEJCHUM | MOJb30BATh | YMEHHUE HC- | HA TPAKTH- | YCTHBIN
MpoBe/e- | HAYYHBIX HC- | HA MPAKTHKE | MOJIb30BaTh | K& HAaBBIKH | OTPOC
HUM Hayy- | CICIOBAaHMH | HABBIKK M | HA MPAKTUKE | © YMEHUS B
HBIX  WC- YMEHHST B | HABBIKH ¥ | OpraHm3a-
cliezioBa- opraHusa- YMEHUS B | IMHM U TIPO-
HU, MU W TIPO- | OpraHu3a- BEJICHUN
BEJICHUU MU U TIPO- | HAYYHBIX
HAyYHBIX BEJICHUN HCCle0Ba-
UCCIIEIOBA- | HAYYHBIX HUl;
HUH HCCIIeJ0Ba-




HUH

BbIOMpate | He ymeer BbI- | B nienom B nenom VYcenemnoe
METOJIMKH | OUpaTh METO- | YCHEIIHOe, | YyCHElIHoe, | U
HCCIEN0- MKW UCCIe- | HO HE HO coaep- CUCTEMaTH-
BAHUI U JIOBaHUU U CUCTEMaTHu- | XKalee YecKoe
MPOBOJIUTH | MPOBOAUTH YecKoe OTJIENIbHBIE | YMEHHUE
00paboTKy | 00paboTKy YMEHHUE BBI- | MPOOEIIBI BBEIOMPATH
pe3ynbTa- | pe3ynbTaToB | OMpaTh Me- | YMEHHE BBI- | METOJUKHU
ToB HUP HUP TOJAWKWA HC- | OupaTh Me- | CcaeaoBa-
clenoBa- TOOUKH UC- | HUM U TPO-
HUW U Tpo- | cIeaoBa- BOJUTH 00-
BOJUTh 00- | HM U TpO- | pabOTKY
paboTKy pe- | BOIUTh 00- | pe3yibTa-
3yJbTaTOB paboTky toB HUP
HWP pe3yJIbTaToOB
HUP
npume- He ymeer | B nenom B nei1om YcnemHoe
HATb  CO- | MIPUMEHSITH YCHENIHOe, | YCHEIIHOoe, | u
BpEMEH- COBPEMEHHBIE | HO HE HO cOoJep- CUCTEMAaTH-
HbIE HaydY- | HAYYHO- CHUCTEMaTHU- | JKalllee 4ecKoe
HO- TEXHUYECKHE | YECKOE OTJENIbHBIE | YMEHHUE
TEXHUYE- pa3paboTKu B | yMEHUE poOebI MPUMEHSATD
CKHE pa3- | Hay4HbIX HC- | IPUMEHATh | YMEHHUE COBPEMEH-
paboOTKH B | CIEIOBaHUSAX. | COBPEMEH- NPUMEHSATH | HbIE Hayy-
Hay4HbIX HbIE Hay4d- | COBpEMEH- | HO-
HCCIeno- HO- HbIE Hayd- | TEXHUYE-
BAHMSIX. TEXHUYe- HO- CKHE pa3-
CKHME pa3pa- | TEXHHYE- paboTku B
00TKH B | CKME pa3pa- | Hay4HbIX
Hay4HBIX 00TKH B | Hccueno-
HCCIEAOBa- | HAy4YHBIX BaHUSIX.
HUSIX. HcCcIen0Ba-
HUSIX.
BJIa- coBpemeH- | He umee1 B nenom B nenom VYcenemnoe | Borpocst
JIeTh HBIMH METO{ HAaBBIKOB BJIa{ YCIICIIHOE, | YCIEIIHOE, | U 3a4era u
HaBbl- | JaMU  HUC{ ICHUS COBpE{ HO HE HO CUCTEMaTHU- | YK3aMeHa-
KaMu CJICIOBAHMSI, MEHHBIMU M€{ CUCTEMAaTH- | COMIPOBOX- | YECKOE MOHHOTO
(MMeTh | HaBBIKAMU | TOJIAMU HCCIIE{ YeCKOe Jaronieecs NpUMEHEHNUE | 3a]JaHNUs;
HAaBBIKH)| TJIAHUPOBA- | IOBAHUS, MIPUMEHEHUE | OTACIIbHBI- | HaBBIKOB pedepar;
HUA  Hay4{ HaBBIKAMH HaBBIKOB BIIa{ MU BIIAJCHUS YCTHBIN
HOTO HCCJe{ TUIAHUPOBAHMUS | ICHUSI COBpPE{ OMMUOKAMH | COBPEMEH- | OIMpOC
JIOBaHU, HAay4HOrO0 HC{ MEHHBIMU Me€{ IPUMEHEHUE | HBIMU METO
aHalii3a MO{ CIEJOBaHMS, | TOJaMH  HC{ HaBBIKOB JlaMU  UCCJIeA
Jy4yaeMbIX | aHajlu3a TOJy{ CIE€JIOBAaHMS, | BIAJEHUS CO{ JOBaHUS,
pe3ynbTa- | 4aeMbIX pe{ HaBBIKAMU BPEMEHHBIMH | HAaBBIKAMH
TOB,  OILE{ 3yJbTaTOB, MJIAHUPOBa- | METOAAMH MJIaHUPOBa-
HOYHOM Me{ OLICHOYHOM Me{ HUSl Hay4HOrd UCCIEN0Ba- | HUSI HAy4HO
TOAOJIOTUEN| TOAOJIOTHUEN WcCIeAOBa- | HUSl, HaBbl{ TO HCCIEI0
HUS, aHAIW3§ KaMU TUJIaHW{ BaHWS, aHaf
MOJIy4aeMbIX | pOBaHUsA au3a  TOJYH
pe3yJIbTaTOB, | HAYYHOTO HC{ Ya€MBIX pe;




OIICHOYHOHM | CJIeIOBaHMsI, | 3yJIHTATOB,
MCTOIOJIOTH- | aHAIU3a I10{ OI[CHOYHOM
en JTy4aeMbIX METOO0JIOTH-
pe3yJIbTaToB, | €11
OLICHOYHOH
METO0JIOTH-
en
ocHoBamu | He nmeel B nenmom B ueixom Ycnemninoe
MOMCKa HaBBIKOB  BJIa{ YCIICIIHOE, yCHENIHOe, | U1
Hay4HO- JICHUS OCHOBa{ HO HE HO CHCTEMAaTH-
TeXHUYe- MH MOMCKE CUCTEMATH- | COTIPOBOXK- | YECKOE
CKOI WH{| HAy4YHO- YeCKOe JlaroIeecs MIPUMEHEHHE
dbopmanuy; | TEXHHYECKOW | MPUMEHEHHUE | OTJEIbHBI- | HABBIKOB
nH(OpMAILINY; | HABBIKOB BJIa| MU BJIAJCHHS
JEeHUsS OCHO{ OIIMOKaMH | OCHOBaMH
BaMH TIOMCK§ NMPUMEHEHUE | TIOUCKA
Hay4HO- HaBBIKOB HAy4YHO-
TEXHUYCCKOM | BJIAJICHHUS OC{ TEXHHYCCKOM|
nHpopManuu) HOBaMH  I110{ HH(OpMa-
MCKa HAY4YHO{ IUU;
TEXHHUYCSCKOU
UHpOpMaLIUU
meronamu | He uMeeT | B nenom B neiom Ycnentoe
ompeJiesie- | HaBBIKOB BJIA- | YCIICIIHOE, yCHElIHoe, | U
HHUS COCTa- | J€HHUSI METO- | HO HE HO CHCTEMAaTH-
Ba U | JaMU ONpeJie- | CUCTEeMaTH- | CONMPOBOXK- | UECKOE
CBOIICTB JIEHHA COCTa- | 4eCcKoe Jaroleecs npuMeHe-
CBIpbsI, TIO- | BA M CBOWCTB | IPUMEHEHUE | OT/IEIbHBI- | HUE HaBbI-
nyhalbpu- | cblpbs, MOJY- | HABBIKOB MH KOB BJaje-
KaToB u | pabpukatoB u | BIaJeHUs omuOKaMu | HUA  METO-
MPOJIYKTOB | MPOAYKTOB METOJaMH NpUMEHEHUE | JaMU OIpe-
JKMBOTHOTO | JKHBOTHOT'O ompeene- HaBBIKOB JIeJICHUS
MpOUC- MIPOUCXOXK/IE- | HUSL COCTaBa | BIAJCHUS cocraBa U
XOXKIIEHHS, | HUSA, METOIMW- | I  CBOWMCTB | METOJaMHU CBOMWCTB
METO/IMKa- | KAMU aHaJIU- | ChIpbA, IIO- | ONpeerne- CBIpbsl, TO-
MU aHaJH- | 32; OCHOBHBI- | y(aOpuka- | HUsL cocTaBa | yhadpu-
3a; OCHOB- | MM NMpPUEMAMU | TOB U TpO- | U  CBOMCTB | KATOB u
HBIMU pacdyera TO- | AYKTOB JKH- | CBIPbS, TIO- | TPOTYKTOB
npuémMaMu | Kazarenen BOTHOT'O nydabpuka- | )KHBOTHOTO
pacueta TOYHOCTU JIa- | IPOUCXOXK- | TOB MU TIPO- | IPOUCXOXK-
nokasare- | OopaTOpHOTO | JeHHUS; Me- | YKTOB JKH- | ICHUS, Me-
Jel  TodY- | aHaNIu3a. Me- | TOAUKaMHU BOTHOI'O TOJUKAMU
HOCTH JIa- | TOAAaMH IIOMC- | aHAJIu3a; INPOUCXOXK- | aHAJIM3a;
O6oparop- ka (B TOM | OCHOBHBIMHU | JICHHS; Me- | OCHOBHBIMU
HOTO aHa- | Yucje ¢ Hc- | npuémMamu TOJIUKAMU npuéMamMu
Ju3a. Me- | MOJB30BaHU- | pacuera IO- | aHAJIU3a; pacyeta
TOJaMu eM wuHpOpMa- | Kazarenei OCHOBHEIMH | TIOKa3aTe-
MOUCKa (B | IMOHHBIX CH- | TOYHOCTH npuéMamMu JIeH TOYHO-
TOM Yucie | cteM W 0a3 | maboparop- | pacuera mo- | CTH  J1abo-
C UCIOJIb- | TJAHHBIX) CO- | HOTO aHAIH- | Ka3aTeJen paToOpHOTO
30BaHUEM | BPEMEHHBIX 3a. METOJa- | TOYUHOCTH aHanms3a.
nHpopma- | HaydHO- MU TIOMCKa | mabopaTop- | MeTrogamu




IMOHHBIX | TEXHUYECKUX
CHUCTEM H | pa3paboTOK B
6a3  jgaH- | obsacTu Tpo-
HBIX)  CO- | U3BOJACTBA
BpEMEH- MOJIOYHBIX
HBIX Hayd- | IPOJYKTOB U
HO- HaBBIKAMH
TEXHHYE- KPUTHYECKOTO
CKMX pa3- | aHallu3a HWH-
paboTok B | popmammu MO
obnactu TEMATHKE
MPOU3BOJI- | MTPOBOIUMBIX
CTBa HCCIen0Ba-
MOJOYHBIX | HHMH.
MIPOJIYKTOB

U HaBbIKa-

MU KPHTH-

YECKOTo

aHajam3a

uHpopma-

807051 110

TEMATHKE

TIPOBO/IH-

MBIX  HC-

clieJIoBa-

HUH.

(B TOM umC-
JIe€ C UCIIOJb-
30BaHUEM
uHpopma-
LIMOHHBIX
CHUCTEM 51
0a3 JTaHHBIX )
COBpEMEH-
HBIX Hayd-
HO-
TeXHUYe-
CKUX pa3pa-
00TOK B 00-
JacTH  TIPo-
H3BOJCTBA
MOJIOYHBIX
MIPOJYKTOB U
HaBBIKAMH
KpUTHYC-
CKOro aHa-
u3a HH-
dhopmarun
10 TEMaTHKE
MIPOBO/IH-
MBIX HCCIe-
JTOBaHUI.

HOT'O aHaJIu-
3a. MeTona-
MM IIOHMCKa
(B ToM umc-
jJge ¢ Hc-
MOJIb30Ba-
HHEM  HH-
dhopmarnu-
OHHBIX CH-
creM u 0a3
JTAHHBIX )
COBpEMEH-
HBIX Hayd4-
HO-
TeXHUYe-
CKHX pa3pa-
0OTOK B 00-
JacTH TPO-
M3BOJCTBA
MOJIOYHBIX
IPOYKTOB
1 HaBBIKAMHU
KpUTHYC-
CKOIro aHa-
au3a HH-
dhopmaruun
110 TEMaTHKE
IPOBOJIN-
MBIX HCCIIE-
JTOBaHUH.

nmoucka (B
TOM YHCIIE C
UCIIOJIB30-
BaHUEM
uHdopma-
IIMOHHBIX
CUCTEeM U
6a3  naH-
HBIX)  CO-
BPEMEHHBIX
HaY4HO-
TEXHHYE-
CKUX  pa3-
paboTok B
obsactu
MIPOU3BOI-
CTBa
MOJIOYHBIX
IPOYKTOB
¥ HaBbIKa-
MH KpHUTH-
YEeCKOTo
aHaJIM3a
uHdopma-
UU TI0 Te-
MaTHKe
IPOBO/IH-
MBIX HCCIIe-
JOBaHHH.

3. CTpykTypa ¥ coaepkaHue IUCHUILTHHBI
OO0mmas TpyI0eMKOCTh JUCIUIUIAHBI - 3 3a4eTHBIC eAnHUIIBI, 108 qacoB

3.1 CTpykTypa JAMCUHMIIMHBI

N TpynoemMKocTb

Bun yue6HO# paboThI Beero, % o 0Bl
AynuTopHble 3aHTHS (BCEro) 18
B Tom uuce:
Jlexrm (J1) 8
[Tpaktryeckue 3austus (I13) 10
Jlaboparopubie padboTs! (JIP) -
CamocrosiTenbHas paboTta 90
Buj nmpomexyTouHol artecTanuu 9K3aMeH
OO0mmas Tpy10eMKOCTb, YacChl 108
3ayeTHbIC eAUHUIIBI 3

4. COJIEPXKATEJIBHASI CTPYKTYPA YUYEBHOM JJUCIIATITAHBI




4.1 Conep:xkaHue pa3iesioB AUCHUNIMHBI

Pa3znenl. CocraB, cBOiicTBa, pecypchl 00€3’KMPEHHOr0 MOJIOKA, NMAXThbl, CHIBOPOTKH H
cocTosiHne uX mnepepadorku. KoHueHTpupoBaHue 0eJKOB 00€3’)KMPEHHOr0 MOJIOKA H
CHIBOPOTKH € HCII0JIb30BaHUEM OHOII0JIMMEPOB.

CymHocTh mpoliecca, COCTaB U CBOWCTBA MPOJYKTOB pa3eieHus 00e3:KUPEHHOTO MOJIOKa

C HCIIOJIb30BaHUEM sIOJIOYHOTO TEKTHUHA. TEXHOIOTMYECKUE CXEMbl IMOJIYYCHUS KOHIICHTpaTa
HatypansHoro kazenmHa (KHK) wu konmenrpara crpykrypupytomiero mnwumeoro (KCIT).
Kucinomonounsie npoxnykrel ¢ KHK. be3orxomHas TexHOnOrus INpOU3BOJACTBA TBOPOTa U
TBOPOKHBIX m3aenuii buo-ToH, ux Ouonoruveckas neHHocts. [Ipumenenune KCII B penentypax
MOJIOYHBIX MPOAYKTOB. TexXHOJIOrMuecKass cxema MOoJIydeHHs Kpema ‘‘/[HenponeTpoBcKuii”.
OcoOennoctu ucnons3oBanuss Na-KMI 11 Beigenenus kazenHa u3 00e3:KUPEeHHOTr0 MOJIOKa.

KonnenTprupoBanue 0€IKOB MOJIOYHON CBIBOPOTKH MOJIHCAXAPUIAMU: CYITHOCTh, TapaMeTPhI
npouecca. OyHKIIMOHAIbHBIE CBOWCTBA MOJUCAXapUIHOIO KOHIIEHTPATa, €ro HCIOIb30BaHHE B
COCTaBE MOJIOYHBIX TTPOYKTOB.

Paznen 2. IlpumeHeHue OapoMeMOpPaHHBIX M JJIEKTPOMEMOPAHHBLIX MeETOA0B B
TEeXHOJOTHYEeCKHUX CXeMaxX NnepepadoTKu BTOPUYHOTO MOJIOYHOIO CHIPbS

Knaccudukanus O6apoMeMOpaHHBIX METOJOB: MHUKPOQWIbTpalus, YiabTpaduapTpanus,
HaHowIbTpamust U oOpaTtHbIi ocMoc. CyIIHOCTH TporieccoB. [IpHHIMIBI KiacCHpUKAIIH.
MomnouHoe chIpbe Kak OOBEKT MeMOpaHHOro paszfelieHus. BiusHue pa3nuyHbiX (PaKTOpOB:
JaBIIeHUsA, TeMmIiiepaTypbl, pH, KOHIEHTpPAlMOHHOM MOJSpU3AIMA HA CKOPOCTh (DHUIIBTpaIuu.
Membpansr 1, II, LIl nmoxoneHuii, cTpykTypa, mapamerpbl dKcIuTyatanuu. [IpoHumaeMocts u
CCJICKTHBHOCTh MEMOpaH, JIOCTOMHCTBA M HEIOCTATKH PA3JIMYHBIX TUIIOB MEMOpaH.

[Ipumenenne 6apoMeMOpaHHBIX METOJOB B TEXHOJIOTHYECKHUX MPOIECCaXx.

MukpodribTpanusi Kak albTepHATHBA TEIIOBOH 00pabOTKe: cxema OOpaOOTKH CBHIPBS 10
cxeme “baktoxaTy” (Anbda-JIaBanp), cemapHpoOBaHHUIO: OYKMCTKA MOJIOYHOW CBIBOPOTKHU.
TexHONOTHST CyXOro OENKOBOTO KOHIIGHTpaTa Ha OCHOBE YIbTpaduiabTpamuu 00e3KUPEHHOTO
Moinoka. OnTUManbHBIE TapaMeTphl YIbTPAPMIBTPAIIMN 00e3:KUPEeHHOTr0 Mooka. OO60CHOBaHME
pexuMa TemIoBo 00paboTKM kuakoro OenkoBoro KoHueHTparta. Ilapamerpst cymku CBK.
Oco0eHHOCTH TEXHOJOTHH W HampaBieHus ucrnonb3oBanus KCb-Y®. TexHomnorus Moio4HO-
OCJIKOBBIX KOHIIEHTPATOB HA OCHOBE YJIbTPa(PHIIbTPALIUKA 00E3KUPEHHOTO MOJIOKA U CBIBOPOTKH.

DNEeKTpOoANAIN3HOE O00ECCONMBAHHE MOJIOYHOM CHIBOPOTKH, HCIIONB30BAaHHE €ro B
TEXHOJOTMYECKUX cxemaX. Teopernyeckass CyIIHOCTb IIPOLIECCOB JHalin3a, 3JEKTPOJIu3a,
anekTpoananu3a. oHUTOBbIE MeMOpaHbl, UCIONb3yeMble TIPU IIEKTPOoIUaNu3e. AnmapaTypHoe
odopMIIEHHE AJIEKTPOIUATU3HOIO TIpolecca. DIEKTPOAHAIU3ZHOE O0ECCOTMBAHUE MOJIOYHOM
CBIBOPOTKH.

Paznen 3. VIHHOBamMOHHAsi TEXHOJIOTMS MOJIOYHOr0 caxapa ¢ HCHOJb30BAHHEM
YIAbTPapuIbTpauu, 0OPATHOI0 0CMOCA, JJIEKTPOAMAIN3A M PACTBIIMTEIbHON CYLIKH.

OnTumanbHble  HapaMerpbl  MPOLECCOB  yAbTpauIbTpaluM, OOpaTHOrO  OCMoca,
ANEKTPOINAIN3a, COCTaB MPOIYKTOB pa3AesieHus. JJoCTOMHCTBA TEXHOJIOTUYECKON CXEMBI.

Pa3znean 4. CoBpemMeHHbIe TeXHOJIOTHM TPOU3BOAHBIX MOJOYHOIO caxapa: JIAKTYJ03bl,
JIAKTUTOJIA U MX MCII0JIb30BaHUE NPH BHIPA0OTKE MOJIOYHBIX MPOJYKTOB

JlakTyno3a - u3oMep JaKTO3bl, €€ (u3nosornueckue cBoricTBa. COCTOSHHUE MPOU3BOACTBA
JaKTyn03el 32 pyoesxkoM W B P®D. TexHonoruw moimydeHHUs IaTyjI03bl B BHUAE CHPOIMOB: C
OJIHOKpPaTHOM KpHUCTAJUIM3AI[Mel, YCOBEPIICHCTBOBAHHAS C HCIOJIb30BAaHUEM DJIEKTPOIUANIN3A,
Oe3peareHTHast TexHoNorus. [Ipom3BOACTBO Cyxoil NakTyno3bl. Vcmonb30BaHHE JAaKTYJI03bl B
COCTaBe€ MOJIOYHBIX NPOAYKTOB. JlakTuTonm m ero coiicTBa. [lonydeHue nakTHTONA METOJIOM
TUAPUPOBAHUS PACTBOPOB JIAKTO3bL. [I[puMeHeHne JakTuToia.

4.2. Pa3znenn! JUCIUIINHLI M BUJ 3aHATHH



Jlek-

Paznen nucuuIuinHbl K

Camocrto-
sATeJIbHAs
pabota

IIpaxkTruecku
€ 3aHATHUS

Bcero

1.

KoHuenrpupoBanue
00€3KMPEHHOTI0 MOJIOKA M CBIBOPOTKU C
UCII0JIb30BAHUEM OHOIIOINMEPOB

OEJIKOB 2

2 20

24

2. [Ipumenenue 6apoMeMOpaHHBIX U 2
AIEKTPOMEMOPAHHBIX METOJIOB B
TEXHOJIOTHYECKUX CXeMax repepaboTKu
BTOPUYHOTO MOJIOYHOTO CHIPhSI

4 30

36

3./lHHOoBanMOHHAs TEXHOJIOTUA 2
MOJIOYHOT'O caxapa ¢ UCIOJIb30BaHUEM
yIbTpadrIbTpauu, 00OpaTHOTO
0CMOCa, AIEKTPOIUAIIN3a U
pacCTbUIUTENFHOM CYIIIKH.

24

4.

CoBpemeHHbIE
IPOU3BOIHBIX
JAKTYJI03bI,

UCIIOJIb30BaHUE
MOJIOYHBIX IIPOIYKTOB.

TEXHOJIOTHH | 2

MOJIOYHOTO  caxapa:
JAKTUTONIA W 170'¢
npu BBIPaOOTKE

24

Bcero 8

10 90

108

4.3.00pa3oBaTe/ibHbIE TEXHOJIOTUH

O0beM ayauTOpHBIX 3aHATUN Bcero 18 wacoB, B T.4. JEKIUH — 8 4YacoB, MpaKTUYECKHUE
3aHsATUsA — 10 9acos.
44 % - 3aHATHS B MHTEPAKTUBHBIX (hOpMax OT 00beMa ayIUTOPHBIX 3aHITUH.

Bun Hcnonb3yemblie
KonnuecTtso
CemecTp| 3aHATHUSA HanmeHnoBaHue TeMbl VUHTEPAKTHBHbIE
(JI, T13, JIP) 00pasoBaTebHbIC TEXHOIOTUH Hacos
1132 WN3ydyeHnne cocraBa U | AHaIM3 KOHKPETHOW CHUTyallMH
CBOICTB MPOJAYKTOB | TUMA CHUTYalUs-WIUTFOCTpaLUs
paszneneHus Ha TeMy  «HccienoBanue 2
00€3)KMUPEHHOI'0 ~ MOJIOKA | BIUSHUS ~ MacCOBOM  J0OJH
S0JIOUHBIM IEKTUHOM IIEKTUHA B CMECHU Ha CTEIECHb
niepexoja 6enka B KHK»
I133 HccnenoBanne ynenbHOU | AHaIW3 KOHKPETHOW CUTyallMH
IIPOHUIIAEMOCTH MEMOpaH | TUNAa  CUTYalUsS-WUIIOCTPALUs
3 peakTopa oOpatHoro | Ha TeMy «BnusHue pexuma 9
ocMoca JKCIUTyaTallud Ha  YAEJIbHYIO
MIPOHULIAEMOCTD MeMOpaH
peakTopa 0OpaTHOr0 OCMOCa
I13 4 N3ydyeHnne cocrtaBa U | AHaIM3 KOHKPETHOW CHUTYyallMH
CBOICTB MPOJAYKTOB | TUMA CHUTYalUs-WUIIOCTpaLUs
paszfeneHus Ha TeMy «BnusiHMe nmapamMeTpoB 2
00€3)KMpPEeHHOr0  MOJIOKa | Ipoliecca Ha COCTaB H
(maxThI) CBOMCTBa MPOJIYKTOB
HaHO(UIbTpaIen pazneneHus  00€3KUPEHHOTO
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MOJIOKa (maxTsI)
HaHO(UIbTpanuen
I13 5 CoBpeMeHHbIE
TEXHOJIOTUH TPOU3BOJHBIX .
AHaln3 KOHKPETHOW CUTYallUu:
MOJIOYHOT'O caxapa:
JOCTOMHCTBA U HEIOCTaTKU
JAKTyJ03bl, JIAKTUTOJIA H 2
METO/10B MOJIy4EeHHUs
UX HCIIOJIb30BaHUE IIpU
JaKTYJI03bl
BbIpa0OTKE MOJIOYHBIX
IPOAYKTOB
Hroro 8

5. MIPOTPAMMA BHEAYJIUTOPHON AKAJTEMHAYECKOM PABOTBI 11O

TACIHATIIAHE

HaumeHnoBaHue pa3zienos
y4eOHOU JUCIUILTUHBI

TeMsbl yqe6Horo Kypca ajis1 CaMOCTOATCIIbHOI'O U3YyYCHUA

Paznen 1. KonuentpupoBanue
0esIKOB 00€3KUPEHHOTO
MOJIOKA M CBIBOPOTKH C
HCIOJIb30BaHUEM
OMOTOIUMEPOB

CocraB 00€3)KUPEHHOTO MOJIOKa WU MOJIOYHOH CBIBOPOTKH, UX
MHINEeBas H Owmosiorudeckas IEHHOCTh. TpaJHIIMOHHBIC
TEXHOJIOTHM  TIepPepabOTKH  OOC3KUPEHHOTO  MOJIOKA |
CBIBOPOTKH, UX HEJIOCTATKH.

MHHOBaIIMOHHAsT TEXHOJIOTHS IepepadOTKH 00E3KUPEHHOTO
MOJIOKA C  HCIOJB30BaHHEM  0Oe3MeMOpaHHOTO  OcMoca.
XapakTepucTika OHMOIOJIMMEPOB: Ka3eMHa O00C3)KUPEHHOTO
MoJIoka M nekTuHa. OOOCHOBaHHE ONTHMAJbHBIX YCIOBUN
mporiecca pasJieieHuss 00e3KUPEHHOTO MOJIoKa. BHenpenue

0€30TXO/IHOM  TEXHOJOIMM  IpPOM3BOJACTBA  TBOpora C
WCIIONb30BAHUEM  KOHIIGHTpaTa  HATypaJlbHOIO  Ka3euHa.
Bo3MoxxHOCTH ~ OpraHM3anvi  MPOU3BOACTBA  JAECEPTHBIX
MIPOJYKTOB HA OCHOBE O€3Ka3eMHOBOI (a3bl.

KonuenrpupoBanue OeNKOB MOJIOYHOM CBIBOPOTKH
MOJIMCaXapuIaMH: CYIIHOCTb, IapaMeTpbl mpolecca.

OYHKIIMOHAJIBHBIE CBOWCTBA MOJMCAXapUIHOIO KOHIEHTpATa,
€ro MCIO0JIb30BAHUE B COCTABE MOJIOYHBIX IPOJYKTOB

Paznen 2 [lpumenenue
6apoMeMOpaHHbIX U
AIIEKTPOMEMOPAHHBIX METOJIOB
B TEXHOJIOTHUECKUX CXeMaxX
nepepadoTKU BTOPUIHOTO
MOJIOUHOTO CBIPhS

OnTumu3anus MOJOYHBIX IPOU3BOJCTB IPHU HCIOJIb30BAHUU
YCTaHOBOK MeMOpPaHHON (pUIbTpALlUU U MUKPOIIAPTUKYIISIUH.
KoHKkypeHTHbIE  mpeumyllecTBa  MHUKPONAPTUKYJISATOB,
00J1aCTH TPUMEHEHHS.

[IepcniekTHBHBIE HAINpaBIEHUs HWCIIOJIB30BAaHUS KOHLIEHTPATOB
CBIBOPOTOYHBIX 0emKoB, MIOJIy4YEHHBIX METOJaMHU
yIbTPpAQWIbTPALIMK,  DJIEKTPOAUANIM3a U JIBYXCTAIUWHOU
paclbUIMTENbHON CYILKH.

TexHonorus HOrypToB C MOBBIIIEHHON MaccoBOW Jojeil Oenka
u3 HaHO(UIBTPALIMOHHBIX " 00paTHOOCMOTHYECKUX
KOHIIEHTPATOB 00€3KUPEHHOTO MOJIOKA U MaXTHhI.
OyHKIHOHATbHBIE HaIUTKN u3 CBIBOPOTKH,
KOHIEHTPUPOBAHHOM C UCIOJIb30BAHUEM HAaHO(DUIBTPALIHH.

Paznen 3 lHHoBanmonHas
TEXHOJIOTHSI MOJIOYHOTO caxapd
C HCIOJIb30BaHUEM
yIbTpapuIbTpaIH,
o0paTHOTO OcMoca,

SJICKTpOaAMaIn3a U

TpaauumoHHass ~ TEXHOJOTMS  MOJOYHOTO  caxapa  C
KpI/ICTaJ'IJ'II/ISaHI/IeI\/II JIAKTO3bI U3 MEPCCBIICHHBIX PACTBOPOB H €€
HE/IOCTATKH.

[enecooOpa3HOCTb BbIENIEHUSI OEIKOB U3 CHIBOPOTKH METOJIOM
yabTpaduIbTpalliy, TMHIIEBas LEHHOCTh M  HAIpaBJICHUs
niepepaboTku 0ETKOBOTO KOHIICHTpATa.
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PacCIbUTUTEIFHON CYIIKH OcHOBHBIE MPEUMYIIECTBA MPEIBAPUTEIBHOTO
KOHIIEHTPUPOBaHUS ~ (PUIbTpaTa  CHIBOPOTKH  METOJOM
obpatHoro  ocmoca  (HaHodwiIbTpanuu).  Bo3MOXHOCTH
WHTEHCU(PUKAITUU nporecca CTYIIICHHSI, CHIDKCHUE
IHEPreTUIECKUX 3aTpar .

DnexTpoauain3 Kak 3QQPEKTUBHBIN CIOCO0 JTeMUHEpaTu3aluu
KOHIICHTPATOB CHIBOPOTKH.

OnTuMalibHBIE MMapaMeTphl CYIIKH OYHIIEHHOTO CHpOIa
JIAKTO3BI.

Paznen 4 CoBpemennbie
TEXHOJIOTUH TTPOU3BOIHBIX
MOJIOYHOT'O caxapa:
JIAKTYJIO3bI, TAKTUTOJIA H MX
UCIIOJIb30BaHUE TIPU
BBIPAOOTKE MOJIOUHBIX
MIPOYKTOB

BapuanTsl opraHuzanud  IPOU3BOJCTBA JIAKTYJO3bl B BHJE
CUpPOIIOB. Y COBEpPLICHCTBOBAHHAs TEXHOJIOTHS IPOU3BOJICTBA
JIAKTYJI03bl C WCIOJIb30BaHUE 3JeKTpoauanusa. [lepcrnekTuBsl
BBIPAOOTKH JIAKTYJI03bI B CYXOM BHJIE.

MosnouHble TOPOAYKTHI C JIAKTYJIO030M: MPOEKTHUPOBAHUE
COCTaBa U CBOWCTB, (DYyHKIIMOHAIbHAS HAIIPABICHHOCTD.

5.2 KoHTpoJIbHBbIE BOMPOCHI 1JIsI CAMONPOBEPKH
K npaktuueckomy 3ansatuto 1

1. JTaiite kpatkyto xapaktepuctuky KKDK 06e3:xupeHHOro Moiaoka v NeKTUHa.

2. CymHocTh mpoiiecca PpakimOHUPOBAHUS MOJIOYHOTO ChIPhS TTOJIUCAXaAPHUIaAMH.

3. Kakue KOMIOHEHTBI CUCTEMBI 00€3)KUPEHHOE MOJIOKO + PaCTBOp MEKTHUHA MEPEXOIsT B
KHK, kakue — B KCII?

4. YeMm oTiMYaeTCs COCTAB MPOJAYKTOB pa3/IeieHUs MaxThl sSOJOYHBIM MEKTUHOM OT MPO-
JyKTOB pa3ziesieHus: 00€3)KUPEHHOI0 MOJIOKa?

5. Kakue KOMIOHEHTHI MOXKHO MOJTYYHUTh MPU pa3elieHuU CHIBOPOTKH SIOIOUHBIM MEKTHU-
HOM?

6. Texnomornyeckas cxema nonydenus cyxoro KHK (mocnenoBatensHOCTh TEXHOIOTH-
YECKHUX OTEpPaIHii, 000CHOBAHHE TEXHOJIOTHYECKUX PEKUMOB).

7. ObocHyliTe ONTUMATBHYIO KOHIICHTPAIIMIO TIEKTUHA B CMECH C 00€3’KUPEHHBIM MOJIO-
KOM.

10. OGocHyiite 1enecoodpasHocTs ucnonb3oBanus KHK B mpousBoacTse TBOpora, ifo-
rypTa, HU3KO)KHUPHON CMETaHBI.

11. Texnonoruueckas cxema noiydeHuss cyxoro KCII (mociaenoBarenbHOCTh TEXHOIIO-
TUYECKUX OTepaluii, 000CHOBAaHNE TEXHOJOTUUECKUX PEKHUMOB).

12. I'ne npumensiercsa KCII?

13. Texnomnorus cydmne buo-ToH.

K npaktuueckomy 3anstuio 2

1. CoctaB maxTthl (00€3)KUPEHHOTO MOJIOKA) KaK 00beKTa MEMOPAHHOTO pa3/IeIIeHHUS.

2. Yto sBIsieTCs ABMXKYIIEH CHII0 GapoMeMOpaHHBIX MPOLECCOB?

3. Ha3oBuTe onTHUMalibHbIE YCIOBHUS OOpPaTHOOCMOTHYECKOTO KOHIIEHTPHUPOBAHUS MO-
JIOYHOTO ChIpbs (TeMIepaTypa, AaBlIeHHE, CTeNIeHb KOHIEHTPUPOBAHNUSA).

4. I'me MOTyT UCHOJB30BaThCS 0OPATHOOCMOTHYECKHE KOHLEHTPAThl NMaxThl (00€3xKu-
PEHHOI'0 MOJIOKA)?

5. Kakue tumnbsl MeMOpaH UCIOJIB3YIOTCS B 00PAaTHOOCMOTHYECKMX YCTAaHOBKAX?

K npaktnueckomy 3aHsaTHIO 3
12



1. Busibl MOJIOYHOTO caxapa U UX UCIOJIb30BAHUE.

2. HopMupyemble moKa3aTeIl MOJIOYHOIO caxapa.

3. TexHomornyeckas cxema IMOJIy4YeHUs MOJIOYHOTO caxapa MEePHOJUYECKHM CIIOCOOOM
(TToceIoBaTeNbHOCTh TEXHOJIOTHYECKHX OMepaIiii, 000CHOBAaHHE TEXHOJIOTHUECKUX PEKUMOB).

4. JlocTOMHCTBA ¥ HEAOCTATKH TPATUITMOHHON CXEMBI MPOU3BOJICTBA MOJIOYHOTO caxapa.

5. TexHonoruyeckas cxema IMOJYYEHHUS MOJOUYHOI'O caxapa C MCIIOJIb30BaHUEM YJIbTpa-
bunpTparum, 00paTHOTO 0CMOCa, IEKTPOANAIIN3A C TTOCICAYIOMEH CYIIIKONH OYHIIIEHHOTO CHPO-
na JIAaKTO3bI (ITOCIIEAOBATEIHHOCTh TEXHOJIOTUYECKUX ONepaluii, 000CHOBAaHHE TEXHOJIOTHYEC-
CKHX PEXHMOB), HAaIlPABJICHUS HCIIOJIh30BaHUS.

6. JlocToMHCTBA M HEAOCTATKU CXEMBI MTPOU3BOJCTBA MOJIOUYHOI'O caxapa ¢ MCIOJIb30Ba-
HUEM MeMOpaHHBIX METOIOB.

7. CylHOCTb IpolLiecca IEKTPOIMaINn3a MOJIOYHOM CHIBOPOTKHU.

6. IPOMEXXYTOYHAA ATTECTALUA OBYYAIOIIUXCA 11O PE3YJIbTATAM
MN3YYEHUSA YYEBHOU JUCHUIIJIMHBI

6.1. OcHoBHBIE XapaKTEePUCTUKHU HpOMe)l(yTO'lHOﬁ aTreCcraunumn oﬁyqamnmxcn Imo
HTOTaM H3yYCHUS NUCHUIIJIUHBI

I{enb mpoMeXyTOUHOI aTTecTaluu YCTAaHOBJEHHE  YPOBHS  JOCTHUKCHMUS
KaKJIbIM 00 y4aroIuMCsl
nenen oOyueHus 1o JTaHHOH

JUCIUNJINHE, U3J0KEHHBIX B 11.2.2
HACTOAIIECH MPOrpaMMBbl

dopma IpOMEKYTOYHON JK3aMeH

aTTecTaluu

dopma 3K3aMeHa YCTHBIN

IIpouenypa nposeaeHus IK3aMeHa npejcTaBieHa B (OHAE  OLICHOYHBIX
CPEACTB 10 JUCHHILINHE

IIporpamma sk3ameHa npejcTaBieHa B (OHAE  OLICHOYHBIX
CPEACTB 10 JUCHHILINHE

Meroanueckue MaTepHAJIbI NpeAcTaBleHbl B (OHJE OLIEHOYHBIX

ONIPENEISIOINE  MPOLEAYPHl  OLEHUBAHUS CPEACTB IO AUCLUIIINHE
3HAaHUHN, YMEHUI, HABBIKOB

6.2. DoHJ OLIEHOYHBIX CPEaACTB II0 JUMCUHUIIJINHE MPEACTABJICH OTACJIbHBLIM TOKYMEHTOM.

7. OBECIIEYEHHUE YYEBHOI'O NPOLUHECCA IO JUCHUIIJINHE

7.1 YueGHo-MeTOAMYecKOe U HHPOPMALIMOHHOE o0ecnieyeHue T CIUTIMHbI

a) OCHOBHAs1 JIUTepaTypa:
1.MemOpaHHBIE TEXHOJIOTUU B MPOU3BOJCTBE HAMTKOB U MOJIOYHBIX MPOJIYKTOB / PEN.-COCT.
A. U. Tamuwm ; mep. ¢ anri. s13. mox pen. . A. EBgokumosa. - CIIG. : IIpodeccus, 2016. - 418
c. - (HayuHble OCHOBBI U TEXHOJIOTHH).
2.Mumanus, IOpuit denopoBud. buoTexHONOrHs palnroOHAIBHON mHepepabOTKU KUBOTHOTO
CBIPbsI [ DIEKTPOHHBIN pecypc] : yuebHoe nmocodue / FO. @. Mumanus. - DnekTpoH. aaH. - CII6.
[ np.] : Jlans, 2017. - 720 c. - (Yuebnuku m1s By30B) (CrienpansHas JuTeparypa). -

Bremnsis cepuika: https://e.lanbook.com/book/96860
3.CripaBoYHHK TI0 TIepepabdOTKe MOJIOYHOW CBIBOPOTKH : TEXHOJIOTHH, IPOLECCHl M arlaparsl,
memOpanHoe obopynosanue / I'. b. I'aBpuiios [u np.]. - CII6. : Ilpodeccus, 2015. - 173, [1] c. :
4. VIHHOBaIlMOHHBIC TEXHOJOTHH, MPOLECCH W 000pYyIOBaHUE UIS MPOU3BOJCTBA MPOTYKTOB
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nutanus / [B. . @engopenko u np.] ; M-Bo cenbckoro xo3-Ba Poc. @eneparnuu, denep. roc.
Oro/KeT. Hayd. yupexaeHue "Poc. Hayd.-uccien. MH-T WHGOPM. W TEXH.-OKOH. HMCCIEI. IO
WH)KEHEp.-TeXH. o0ecrneyeHnto arpornpom. komiuiekca". - M. : ®T'BHY "Pocundopmarporex",
2017. - 178 c. - bubnuorp.: c. 171-177

5. XpamnoB, Aunpeii ['eoprueBny. HoBaumm mono4yHo# cbiBopoTku : MoHorpadus / A. T.
Xpamos. - Cankt-IletepOypr : IIpodeccus, 2016. - 490 c.

6. CutioB, A. A. MemOpaHHOe pa3JeieHne cMeceil: Teopus M IPaKTHKa : yaeOHoe mocooue /
A. A. CButnos. - Mocksa : Tl HeJIn, 2020. - 269 c. - ISBN 978-5-6043843-1-2. - Tekcr :
anektTpoHHbId. - URL: https://znanium.com/catalog/product/1838815

7. MeMOpaHHbIe TEXHOJOTHH B MPOU3BOJICTBE HAITUTKOB M MOJIOYHBIX MPOJIYKTOB / PEI.-COCT.
A. W. Tamuwm ; nep. ¢ anri. s13. nox pen. M. A. EBgokumosa. - CIIG. : Ilpodeccus, 2016. - 418
c. - (Hay4uHble OCHOBBI U TEXHOJIOTHH ).

8. MUKpOMapTUKYISATHl CHIBOPOTOYHBIX OCJIKOB: TEXHUKA W TEXHOJOTHUS : HAyYHO-IIPAKT.
uznanue / A. H. Ilonomapes, E. 1. MensaukoBa, A. H. Jloces, E. b. Cranucnasckas. - CaHKT-
[TerepOypr : [Ipodeccus, 2017. - 155 c.

0) 10NOJTHUTEIbHAS JITEpaTypa:

1. KoHKypeHTOCTIOCOOHBIE TEXHOJIOTUU MPOU3BOJCTBA (PYHKIIMOHATBHBIX MPOJYKTOB MUTA-
HUS : Hayd. aHanuT. o030p / [B. @. degopenko u ap.] ; M-Bo cenbckoro xo3-Ba Poc. denepa-
uu, enep. roc. OIOHKET. Hayd. yupexaeHue "Poc. Hayd.-uccieq. MH-T UHPOPM. U TEXH.-3KOH.
UCCIIE]l. TI0 MHXKEHEP.-TeXH. o0ecrneueHuto arpomnpom. komiuiekca". - M. : ®I'BHY "Pocundop-
marporex", 2018. - 150 c.
2.1oxuna, HO.B. Pa3paboTka WHHOBAIIMOHHOW TMPOIYKIUU MHUIIEBONH OHOTEXHOJIOTHH
[DnexTpoHHBIH pecypc] : mpakTHKyM : yaeOHoe mocooue / HO. B. IllokuHa. - DieKTpoH. AaH. -
Cankr-IlerepOypr : Jlanb, 2019. - 120 c. - (Yuebuuku ans By30B) (CnenuanbHas TuTepaTtypa). -
Bueninsis cepuika: https://e.lanbook.com/book/122146

3.PsbueBa, Cernana AnapeeBHa. TexHOIOTHUS JaKTya03bl : y4eO. moc. mo Hamp. 655900
"TexHonorust Celpbsi M HPOAYKTOB >KUBOTHOrO mpoucxoxzaeHua" s coer. 271100 -
TEXHOJIOTHSI MOJIOKAa U MOJIOU.MPOAYKTOB U 55 - "buorexnonorus" mnsa coen. 271500 -
numieBast onorexuonorus / C. A. Psouesa. - M. : JleJIu npunt, 2003. — 229 ¢

4.JlakTyno3a: IEHHOCTh, UCIIOJIb30BaHUE, MAPKETUHT U 3((HEeKTUBHOCTH pou3BoAcTBa / A. I
XpamroB [u jap.]. - Craspomnons : ATPYC, 2004. - 138 c.

5.I'aBpunoB, 'aBpuun bopucoBuy. TexHONOrMM MeMOpPaHHBIX TMPOIECCOB MepepadbOTKU
MOJIOYHOHM CBIBOPOTKH M CO3JaHME MPOAYKTOB C (YHKIMOHaIbHbIMU cBoMcTBamu / I'. b.
I'aBpunos ; PACXH. - M. : PACXH, 2006. - 135 c.

6.TexHONOTHS TIPOU3BOJCTBA MOJIOYHBIX NMPOIYKTOB : crpaBovyHUK. - M. : Terpa Ilak AO,
2009. - 440 c.

7. XpamiioB, A. I'. ®enomen mosnouHoit ceiBopoTku / A. I'. Xpammos. - CII6. : TIpodeccus,
2011. - 802 c.

8. Kombman, Onpra SxosneBHa. Pa3zpa®oTka TEXHOJOTHH TOJIy4EHUS TMPOIYKTOB
(YHKIMOHATHHOTO HA3HAYEHUS C WCIOJIB30BAaHHEM BTOPUYHBIX CBHIPBEBBIX PECYPCOB
PACTUTENBLHOTO MPOUCXOKICHUS [DNeKTpoHHbIN pecypc] : MoHorpadus / O. 5. Konsman, I
B. NBanoga. - Onektpon.naH. - Kpacnosipck : Cubupckuii Gpeaepansubiii yauBepcutet, 2016.
- 168 c. - BuemHsas ccpuika: http://znanium.com/go.php?id=967757

9..Mepkynosa, H. T'. [lepepaboTka Moi0OKa : MpaKTUYECKHE peKOMEeHIamu : [259 Bompocos
u otBeroB] / H. I'. MepkynoBa, M. FO. Mepkynos, Mepkynos U. 0. - CII6. : IIpodeccus,
2014. - 347 c.

10.Texnomorun u oOOpyJqOBaHME M TepepabOTKM Mojoka : crnpaBoyHMK / [A. U.
[TapdentneBa, JI. A. Hemenymas, JI. FO. KonoBanenko]| ; M-Bo cenbckoro xo3-Ba Poc.
Oeneparun, Penep. roc. Or0KET. Hayd. yupexaeHue "Poc. Hayy.-uccien. uH-T UHPOPM. U
TEXH.-DKOH. HCCIIEJl. TI0 HMHXXEHEp.-TE€XH. OOECIEUYECHHIO arpompom. Komruiekca"'. - M.
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https://znanium.com/catalog/product/1838815
https://e.lanbook.com/book/122146

®I'BHY "Pocundopmarporex", 2015. - 159 c.

7.2. IllepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH 00yYeHHH,
BKJIIOYAsl IepeyeHb MPOTPaAaMMHOI0 odecriedeHUs] W HHGOPMALMOHHBIX
CIIPAaBOYHBIX CHCTEM
B kauectBe mporpaMMHOro oOecreueHuss HCHOJIb3YIOTCS MPOTrpaMMbl: OINEpallOHHbIE
cuctemsl Microsoft Windows 10, Microsoft Windows Professional 8 Pro, Microsoft Windows
Professional/ Starter, Microsoft Windows XP, oducusie makersr Microsoft Office Professional
Plus 2003/2007/2010, Microsoft Office Standart 2013, AutuBupyc Kaspersky Endpoint Security
U1 Ou3Heca.
OnekTpoHHass WHPOpMaMOHHO-00pa3oBarenbHas cpena DPI'BOY BO Bomoroackas
I'MXA.
NudopmanuonHbie cipaBoOYHbIe CHCTEMBI
— EnuHoe OKkHO jocTyma K 00pa3oBaTeNbHBIM _pecypcaM — pexuM JOCTyIa:
http://window.edu.ru/
— UTIC «Koucynprantllirocy» — pexxum goctyma: http://www.consultant.ru/
— Wnrepdakc - LleHTp packpbITHS KOPHOPATHBHOW WH(OpPMALUU (CepBEp PACKPBITHS
uHpOpMaIIKKN) — pekuM Joctyna: https://www.e-disclosure.ru/
—  HWudopmanmonno-npaBoBoit  mopran  [TAPAHT.RU -  pexum  pgocryna:
http://www.garant.ru/

— ABTOMaTu3MpoBaHHas crpaBouHas cucrtema «Cenbxo3rexHuka» (Web-Bepeus) - peskum
noctym: http://gtnexam.ru/

IIpodeccuonaibubie 6a3bl JAHHBIX

— Hayunas snexrponnas oubanorexka eELIBRARY.RU — pexxum nocryma: http://elibrary.ru

— HaykomeTpuueckas 0a3a JaHHBIX SCOPUS. 0a3a AaHHBIX pedepaToB M LUTUPOBAHUS —
pexxum gocryna: https://www.scopus.com/customer/profile/display.uri

— Odumaneabiii cait denepanbHOM CIIYKObI FOCYAApPCTBEHHOW CTAaTHCTUKH — PEKHM
nocryna: https://rosstat.gov.ru/ (OTKpBITBIH JOCTYI)

— Poccuiickas Axkagemusi Hayk, OTKpBITBII JIOCTYIl K HaydHBIM JKypHajdaM — PEKUM
nocryna: http://Wwww.ras.ru (OTKpBITBIN JOCTYI)

— OdunmanpHeii callT MUHHCTEPCTBA CelbCKOTro xo3siicTBa Poccuiickoit deneparun —
pexum pocrtyna: http://mex.ru/ (OTKpBITHI JOCTYIT)

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMbI:

O OnexkTpoHHbIH  OuOmMoreunsld  karamor Web  HWPBUC —  pexum  pocrymna:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
o OBC JIAHb — pexxum nocryna: https://e.lanbook.com/
3BC Znanium.com — pexxum goctyna: https://new.znanium.com/
9BC FOPAMT — pexum goctyma: hitps://urait.ru/
5bC POLPRED.COM: http://www.polpred.com/
DnekTpoHHas OMONMOTEKa W3/aTeNbCKOro IIEHTpa «Akagemus». https://www.academia-
moscow.ru/elibrary/ (xomnexrust CI1O)
o OBC ®I'bBOY BO Bonoroackas ITMXA — pexum nocrymna: https://molochnoe.ru/ebs/

@)
@)
@)
@)

7.3 MaTepuabHO-TeXHHYeCKOe ofecnevyeHne TUCHMIIHHBI

Kadenpa nmeer nmabopaTtoputo uccienoBaHusi U IPOU3BOJCTBA MOJIOYHBIX NMPOAYKTOB Ha
tepputopun YOM3 (9KcrepuMeHTaIbHBIN 11€X) C OTAETICHUAMHU I MPOU3BOJICTBA MOJOYHBIX
MPOAYKTOB U 4 nabopaTropun HPU3NKO-XUMHUUECKHUX MCCIIEIOBAHUN B 3/JaHUH aKaJIEeMHUU.

Jla6oparopuss CAIIP, oGopynoBaHHas: JOKaJbHOW BBIYHMCIMTENBHOM cCeTbi0o Ha Oase
KOMIIBIOTEPHOIO KJIacca € YUCJIOM MOCAJOUYHBIX MECT HE MEHee MOJIOBUHBI yueOHOM rpymibl (15
APM); wmynbTuMenuiitHeIM 00OpymOBaHMEM (IIPOEKTOp, JOKyMeHT-Kamepa, Web-kamepa),
nepudepuiiHplM  000pyJIOBaHHEM, OOECIEUMBAIOIIUM  IOJIHBIM  TEXHOJOTWYECKUH  IIUKII
00paboTKH, XpaHeHUsI MH(OPMAIMK U TPEACTaBICHUS ee Ha OyMa)KHOM HOCHTEJe; JOCTYI B
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https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://www.academia-moscow.ru/elibrary/
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cets Internet.

Jlabopatopuss 1267, obOopynoBaHHass  MYyJIbTHUMEIWUHBIM  O0OpYJOBaHUEM IS
BUJICOTIPE3EHTALI, C JOCTYIIOM B ceTh Internet.

KommbrotepHsiii kitacc ¢ BeIXo0M B ceTh Internet mns obOecnedeHus caMOCTOSATENbHON
paboTel acnupaHToB (OmOmumoreka Bomoromckoit I'MXA). VYcraHOBIEHa TMOCTOSITHHO
oOHoBIIsIIOMIasicst mporpaMma KoHCypTaHT mitoc.

JIaboparoprsi HOPMATUBHBIX U TEXHUYECKUX JOKYMEHTOB Kadeapbl TEXHOJIOTHH MOJIOKa U
MOJIOUHBIX MTPOJYKTOB.

7.4. Opranu3zanuoHHoe o0ecrneyeHHe Y4YeOHOro rmpoumecca M ClHeHUaJbHbIE
TPeOOBaHUs K HEMY C YU€TOM XapakTepa yueOHOoii paGoThl 0 TUCIUILINHE

AymuTopHBIE y4YeOHBIE 3aHATHS 10 JTUCIHUIUIMHE BEIYTCS B COOTBETCTBHH C
pacmrcaHueM, BHEAyIWTOpHAas akaJeMuveckas pabdoTa OpraHU3yeTcs B COOTBETCTBHH C
rpa¢ukoMm BAP wu rpadukamu cpaun/mpuéma/3aniuThl BBIMOJHEHHBIX aclUpaHTaMU padoT.
KoHcynbTUpOBaHHE aCIUPAHTOB, HW3YYAMOIIUX JaHHYIO JUCHUIUIMHY, OCYIICCTBISETCS B
COOTBETCTBUU C TPaUKOM KOHCYIIbTAIUH.

7.5 KanpoBoe obecnieueHue y4eOHOIo nmpomecca no JMCuuIinHe

Peanm3anust oCHOBHBIX 00pa30BaTENbHBIX MPOrPAaMM IMOATOTOBKM HAYYHBIX M HAyYHO-
[e1arOrMYeckuX KaJpoB B aCHHUpPaHType OOecreyrBaeTcsi HayyHO-IeJarornyecKuMU KajJpamH,
COOTBETCTBYIOILIMMHU  MPOQWII0  NPENoAaBaeMoON  JUCHMIUIMHBL, U CHCTEMaTHYECKU
3aHUMAIOIUMUCS HayYHO! U (WJIN) HaAyYHO-METOAMYECKON AEATEIbHOCTHIO.

KBamuduxkanus HayuyHo-nienarorndeckux padotHukos (nanee — HIIP), yuactByronux B
peanuzanuy y4eOHON TUCIUIUIMHBI COOTBETCTBYET KBAIU(UKAIIMOHHBIM XapaKTepUCTUKAM, yCTa-
HoBjeHHBIM B EKC/I.

Jlosist mpenoiaBaTenel, UMEIOIUX YUEHYIO CTEIIeHb W/WIIM YUEHOE 3BaHue, B OOLIEM Yuciie
npernoaaBaTeseid, 00eceYrBaoIIMX 00pa30BaTeIbHbINA MPOLECC 10 TAHHOW AUCIHUIIINHE, COCTaB-
nsiet 100 mporeHTOoB.

7.6. O6ecnieyenne yueOHOro npouecca no JHCHUNINHE 1JIs1 HHBAJIUA0B M JINI ¢
OrpaHMYeHHbIMHU BO3MOKHOCTSIMH 310POBbS

s obecnieueHust oOpa30BaHUs MHBAJIUAOB U JIMI C OTPAHUYCHHBIMU BO3MOKHOCTSAMHU
3JI0POBBsSI peaTN3alusl AUCIUTUIMHBI MOKET OCYIIECTBISTHCS B alallTHPOBAHHOM BHIE, HCXOMS
U3 WHAWBUIYAIbHBIX NCUXO()HU3MUECKHMX OCOOEHHOCTEH M MO JTUYHOMY 3asBJIEHUIO 00yvarole-
ToCsl, B YaCTH CO3JIAaHMSI CIICIIHATIBHBIX YCIOBUH.

B crenuanbeHble ycI0BHS MOTYT BXOJAUTh: NMPEAOCTABIECHHE OTAEIbHON ayAUTOpUU, HE-
00XOIMMBIX TEXHUYECKHX CPEICTB, MPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIMMYIO
TEXHUYECKYI0 TIOMOIIb, BBIOOP (POPMBI NMpe1oCTaBIeHNUs WHCTPYKIIMU MO MOPSAAKY MPOBEACHUS
TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOW aTTECTAIMH, WCIIOIH30BAHUE CIICIUAIBHBIX TEXHHYe-
CKUX CPEJCTB, IPEJOCTaBIEHUE NTepephIBa AJIs IpUeMa MUILH, JIEKapCTB U Jp.

Jlnist I ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEAYCMOTPEHA OpPTraHU3aIUs
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATENBHONW pabOThl O0YyYaloOIUXCs W3
YHCIIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIIeHUs MM CITyXa:

— B Ie4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:
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— B Ie4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBIN TTIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCA.
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