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PABOYAS TPOT'PAMMA JTUCHUITVINHBI

MukpoOuosorus

(HaumeHoBanue OUCYUNTUHDL)

10 HallpaBJICHUTIO MOATOTOBKHU

19.03.04 «TexHonOrHs MPOAYKIMHA U OPTaHU3aIUs OOIIIECTBEHHOTO TTUTAHUS

HaMpaBJIeHHOCTH (MTPOGHUIIb)

TexHomoruu IMPOAYKTOB (bYHKI_[I/IOHaJ'IBHOFO U CIICHUAJIU3UPOBAHHOT'O ITUTAHUS

dopma o0ydeHHsI: OuHas
I'om Habopa: 2025
Oo6mas Tpynoemkocth: 5 3E

Pacnpe)]e.ne}me YaCco0B JMCHMIIVIMHBI 110 CEMECTPaM

Cemectp 5
®DopMa KOHTPOJIA | DK3aMEH Hroro
Bup 3ansTuii

Jlexuun 32 32
JlaboparopHsble 32 32
[IpakTuyeckue - —
PykoBoaCTBO: KypcoBbie paboThl (1ipoekTsl) / PI'P — —
[TpomexyTouHast aTTecTarus 0,35 0,35
KonTaktHas pabora 64,35 64,35
CamocTrosiTenbHas paboTa 80 80
Kontpons 35,65 35,65
Hroro 180 180




Pabouyro mporpaMMmy coOCTaBUIIH:
K.6.u. beasena 10.B.

(Oonxcnocmu, yuenoe 3eanue, cmenens, Pamuausa 1.0.)

PenensupoBanue paboyeil mporpaMMbl TUCIUITIIMHBI:

X OtcyrcTBYeT

Pentensent

(OonarcHocms, yueHoe 36anue, cmenensv, Pamunus 1.0.)

Pabouas nporpamMma qucHUIUIMHEL cocTaBieHa Ha ocHoBaHun @I'OC BO u yyeOHOTrO miana
HarnpaBiieHus noarotoBku 19.03.04 TexHonoruss NMpoOAYKIMM W OpraHU3ANMS OOIIECTBEHHOTO
MTUTaHUS

Cpoxk aeiicTBus padoyell mporpaMMbl IMCUMILIMHBI 10 «28» aBrycra 2029 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl «TeXHOJIOrMU OPOU3BOACTBA IMUIIEBON MPOAYKIIMA U OPraHU3aLvs
0O0ILIECTBEHHOTO ITUTAHUSD)

(npotokon 3acenanust Ne 1 ot «28» aBrycra 2024 r.).



1. Ilesib ocBOEHHS TUCHHUILINHBI

Llene — QopmupoBanre MPOPECCHOHAIEHOTO TOHUMAHUS PO MHUKPOOPTaHU3MOB B

NpUPOJIe, CO3JaHue Yy OO0YJaIOLIUXCsl 1I€J0CTHON CHCTEMbl 3HAaHUM, YMEHUI U HABBIKOB IO OILIEHKE
pPOIM MMKpPOOPTraHM3MOB B KPYroBOPOTE BEIECTB M MPOLECCaX CAMOOUMUIIEHUS OKpYyKarolien

Cpelpl, B IpoLEccax IPOU3BOJACTBA MPOIYKTOB OOILIECTBEHHOTO IHUTaHUSA, a TaKXe pOJu
MHUKPOOPT'aHN3MOB B BO3HUKHOBEHNUH HH()EKIIMOHHBIX 3200JIEBaHHA.

2. Mecro aucummiinnbl B crpykrype OIIOII BO

JII/ICHI/IHJ'II/IHI)I N IIPAKTUKHW, Ha OCBOCHHHU KOTOPBIX 6a31/1pyeTC$[ JaHHasg JUCHUIIIIMHA:
«q)I/IBI/IKa», ((XI/IMI/ISI)), «Opr AHUYCCKasd XUMMUA), «buoxumusy.
ZII/ICIII/IHJ'II/IHI)I " IpaKTUKH, JJIA KOTOPBIX OCBOCHHC JIaHHOﬁ JUCIHHUITIINHBI HCO6XOJII/IMO KakKk

MIPEALIECTBYIOLIEE:
«buorexHomornueckas
«CaHuTapus ¥ TUTHEHAY.

«be3omacHOCTh  MPOAOBOILCTBEHHOTO
nepepaboTka PacTUTEIHHOIO

3. [linanupyemble pe3yJbTaThbl 00yYeHuUs!

CBIpb H

ChIpbst W TNPOAYKTOB TIMTAHHAN,

OKOJIOTrusA  IMPOU3BOACTBAY,

dopmupyembie U HNuaukaropsbl Iliianupyemble pe3yabTaThl
KOHTPOJIMpyeMble HOCTHKEHHUS o0yueHust
KOMIIeTeHIIUH KOMIIeTeH U
(KO ¥ HAaMMEHOBAHUE)
Crniocoben nposoauts | [IK-1.1. Hcnons3yer | 3Hath:
nabopaTopHble  HCCIIEAOBAHUS | METOJIBI COBPEMEHHBIE IPUHLUIIBI HAy4HO-

0€30MacHOCTH M KayecTsa
ChIpbsl,  modypabpuKatoB U
TOTOBOM MIPOAYKIUU
0011IeCTBEHHOTO [MATAHUS,
BKJTIOYAs
MHUKPOOHOJIIOTHYECKHHA, XUMHKO-
0aKTEepUOIOTUUECKUH,
NpOOUPHBIN, XUMHYECKHUH W
(GU3NKO-XUMUUECKUH  aHalu3,
OpraHOJIENTUYECKHUE
UCCIIEIOBaHMSl,  HCCIIEAOBaHMS
[0 3aJaHHOM  METOAUKE B
COOTBETCTBUM C pPErTIaMEHTaMH,
CTaHJAPTHBIMHU
(arTecTOBaHHBIMHU)
METOIUKAaMH,  TpeOOBaHUSAMHU
HOPMATHUBHO-TEXHUYECKOM
JNOKYMEHTAllMM, TpeOOBaHUSIMU
OXpaHbl TpyJa U SKOJOIMUECKON
0€30MacHOCTH U aHAJIM3UPOBATh
Pe3yNnbTaThl SKCIIEPUMEHTOB
(TTIK-1)

MUKpPOOHOJIOTUYECKOTO U
71a00paTOPHOrO KOHTPOJIA
KayecTBa CBIPbS u
MPOIYKIMH MATAHUS
IK-1.2. Conocrasisier
MIOKAa3aTeIN UCCIEA0BaHUS
c TpeOOBaHUSIMH
HOPMAaTUBHO-TEXHUYECKOU
JIOKYMEHTAIlUH,  OXpaHBbI
Tpya U DKOJIOTHYECKON
0€30MacHOCTH

I1K-1.3. Crniocoben
MIPOBOJIUTH TTPOOHUPOYHBIH,
XUMHYECKUA U  (DU3HKO-

XAMHAYECKHM aHaJn3
ITUIIEBBIX BCIICCTB 110
3aJJaHHOI METOIUKE.
I1K-1.4. Ananusupyet
pEe3yIbTATHI
OKCIIEPUMEHTOB.

HCCHG}IOB&TCHBCKOﬁ JACATCIIBHOCTH.

VYMeTh:

000CHOBBIBATD aKTyaJIbHOCTb,
TEOPETHUYECKYI0 W TPAKTHYECKYIO
3HAYMMOCTD

MHUKpPOOHOIOTUYECKOTO
HCCJICIOBaHMS.

Braners:

OCHOBHBIMH METOAAMH u
crocobamu HCCIIEJOBAHUS
OKPY’KaIOIIETO MuUpa u
IIPUMEHEHNUS IIOJIyY€HHOU
nHpopmauu B chepe
poQeCcCUOHaTBLHON

JeSITEIbHOCTH.




4. CTpyKTypa M colepKaHue IUCUUNTUHbI

Monaynb Bun HaumenoBanue teM 3aHATHI CemecTtp O0newM, 4. Bayns WHurepakTus, . DopMBI TEKYLLETO
(paznen) y4eOHOI (y4eOHOM paboTHhI) KOHTPOJIS (HANMEHOBaHHE
paboTEI OIICHOYHOTO CPEZICTBA)
Monayns 1 Jlex 1 Knaccudukamnmst Mukpooprann3mMoB. OCHOBHBIC 5 2 2 - IIpomexyTouHBIi TECT
MPUHITUTIBI KITACCU(PHUKAINU MUKPOOPTaHU3MOB.
Jlek 2 CTpoeHre MPOKapUOTUIECKON KIIETKH. 5 4 2 IIpomexyTouHblii TECT
Jlek 3 CTpoeHue 5yKapuOTUYECKOUN KIIETKH 5 2 2 IIpomexyTouHBIi TeCT
Jlex 4 Bupycbt 5 4 2 IIpomesxyTouHBIi TECT
Jlex 5 [DuU3HOIIOTHS MUKPOOPTIaHU3MOB. DepMEHTHI 5 2 2 IIpomesxyTouHBIif TECT
MHUKPOOpPraHu3MoB. [lutanue u ApIxaHue
MHKPOOPraHu3MOB. Mop(hoJIOTHSI MUKPOOPTaHU3MOB
Jlex 6 IPosib MUKpOOPTraHU3MOB B KpYroBopoTe BemlecTB Poct u 5 2 2 [IpomexyTouHblii TECT
[pa3BUTHE MUKPOOPTAaHI3MOB
JIab 1 YcTpo#icTBO GMOIOTHYECKOTO MUKPOCKOIIA U TIpaBUiia 5 2 2 Otyer 1o 1abopaTopHOit
INAGOTEL ¢ HUM naboTe
Jlab 2 Mopdomorus mpokaproTHIeCcKoi KineTku. Popma 5 4 2 OTuer o mabopaTopHO
DOKADMOTHYCCKOHN KIICTKH nadoTe
JIa6 3 CrpoeHue 5yKapuoTHYECKOH KiIeTKH. POPMBI U CTPOEHHE 5 4 2 OTueT 1Mo 1abopaTopHOMA
BUDVCA. naboTe
Jlab 4 Kpacku n xpacsmmue pacTBopsl. [IpurotoBienne 5 2 3 OTuer o nabopaTopHOM
0aKTeDHATRHEIX INDEOANATOR M METOIBI OKDACKHU naboTe
JIa6 5 Moposorus KoJoHHH OaKTepUaTBHBIX KIETOK 5 4 3 Ortuer no taboparopHoi
paboTe
JIab 6 Mopdomorust akTHHOMHUIIETOB IIJICCHEBBIX TPHOOB, 5 2 3 OTuer o 1abopaTopHO
mpoxoKen padote
JIa6 7 IMeTobI HOCEBA U KYIBTUBHPOBAHUS a9POOHBIX U 5 2 3 Ortuer no 1aboparopHoi
Ha’DOOHRIX MUKDOODIAaHN3MOB. BEIENeHIe YHCTRIX padoTe
Mogyms 2 Jlex 7 Mmukpo6rosnorust NoYBsl. MUKPOOHOJIOTHS BOJIBI. 5 2 2 Ortuer 1o 1aboparopHoi

Mmukpogopa Bo3ayxa. buoxnmiraeckue nporeccsl,

BbI3bIBACMBIC MUKPOOPraHU3MaMu

padoTe




Jlek 8 OcHOBHBIE ()aKTOPEI, BIHSIONINE HA POCT U Pa3BUTHE 5 2 2 IIpomesxyTouHBIi TECT
MHKPOOPraHU3MOB. XapaKTepucTuKa GU3NUECKUX
A1
Jlex 9 XuMuueckue u Ouonornueckue (GakTopbl, BIUSIONINE Ha 5 4 2 IIpomexxyTouHsIil TECT
[POCT 1 pa3BUTHE MHUKPOOPTaHH3MOB
Jlex 10 [TaToreHHble MUKPOOPraHU3Mbl TOKCUKO3BI. 5 2 2 IIpomesxyTouHBIil TECT
[TokcHKOWH(pEKITIH
Jlex 11 BupycHble kuieunbsle HHGEKInu Y4eHune 00 5 4 2 IIpomexxyTouHslii TECT
MMMYHUTETE
Jlex 12 [MpodunakTrKa MHUIIEBLIX 3200JICBAHU, BHI3IBAEMbIX 5 2 2 IIpomesxyTOuHBI TECT
Jla6 8 IMHKPOOHOJIOTHS TIOYBBI, BOJIBI, BO3yXa 5 2 3 Otuet o 1abopaTopHO
pabore
JIa6 9 KonmndaecTBeHHBIH y4eT KIETOK MUKPOOPTaHH3MOB 5 2 3 Otyer 1o J1abopaTopHOit
pabote
JIa6 10 [TOKCHKO3BI 1 TOKCHKOMH(EKIINH 5 2 3 OTuer mo n1abopaTopHO
naGcaTe
JIa6 11 CrniproBoe OpoxxeHue 5 2 3 Ortuer 1o aboparopHoi
pabote
JIa6 12 BinsiHre aHTHOMOTHKOB Ha OaKTEPHANBHYIO KIIETKY 5 2 3 Ortuer no naboparopHoi
pabote
JIa6 13 B3auMOOTHOLIEHUS] MEKy MUKPOOPTraHU3MaMHU. 5 2 3 OTueT 1Mo 1abopaTopHOMA
pabote
Cam CamocrosiTensHOE H3yueHrue matepuana. [lonrotoska 5 80
OTYETOB 110 TaOOPATOPHBIM H MIPAKTUIECKUM paboTamM
1A [TpomexxyTodHAasK aTTeCTaIHsA 0,35 100 - Htoroselii TecT
KonTpois 35,65
Hroro: 180 200

Cxema pacueTra UTOroBOro 6asia
«(Cymma + Tcp)/2» - cymma 6asuIoB IO BCEM YUeOHBIM MEPONPHUATHAIM, TPEYCMOTPEHHBIM B Kypce + cpenHee apupMeTHIecKoe 1Mo BCeM U BHaM paboT B
TEYEHHUE CEMECTPa



5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

[lpn peanuzamuu y4yeOHOro Kypca AUCHUIUIMHBI
JUCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH.

HUCIOJIB3YKOTCA TpaJUIHUOHHLIC U

6. MeToquuyeckue YKazaHus 110 OCBOCHUI0 NUCHUIIJIMHBI

[Ipy moAroToBKE K MPOMEKYTOUHBIM TECTaM MO TeMaM Kypca U BBIIOJHEHHIO 3aJaHHM
CTYACHTY HEOOXOAMMO TIIATEIbHO U3YUUTh MaTepHalibl Kypca, IpeaaraeMyro yueOHyl0 OCHOBHYIO
U JIOTIOJIHUTEIIbHYIO JINTEPATYPY, IPU HEOOXOAUMOCTH 33/1aTh BOIIPOCHI MPEIOAABaTENI0 Ha (hopyMe.

CTygeHT caMOCTOSTEIbHO paboTaeT ¢ JONOJIHUTENBHOW W OCHOBHOW JIUTEPATYypoOil,
HMHTEPHET-PECYpCaMHU.

7. OneHo4HbIE CPEACTBA

7.1. ITacnopT OLlEHOYHBIX CPeICTB

UCCIIeIOBaHMS O€30MTaCHOCTH U Ka4eCTBA CHIPhS,
noiaypaOpuKaTtoB ¥ TOTOBOW  MPOAYKIIUU
0OIIECTBEHHOIO MMUTAHUA, BKJIFOYAs
MUKPOOHOJIOTUIECKHIA, XUMHKO-
0aKTEepPHOIIOTUIECKHIA, pOOUPHBIA,
XUMUAYCCKUH ¢ (DU3HKO-XMMHUYCCKUN aHaIn3,
OpTaHOJICITUYCCKUC HCCIICIOBAHNS,
UCCIIC/IOBAHKS 10 3aJaHHOM METOOUKE B
COOTBETCTBHH C PErJIaMEHTaMH, CTaHIAPTHBIMU
(aTTecToBaHHBIMH) METONUKAMU, TPEOOBAHUSIMHU
HOPMAaTHBHO-TEXHUYIECKOM JOKYMEHTAII|H,
TpeOOBaHUSAMHU OXpaHbl TPYIa M SKOJIOTHUYCCKON
0€30MacHOCTH W aHAIM3HPOBATH PE3YJIBTATHI
skcniepumenToB (ITK-1)

Cemecr Kon xonTposmmpyemoii koMneTeHuuu (MM ee HanmenoBanue
P 4acTH) OLIEHOYHOI'0 CPeJCTBA
5 Cniocoben MIPOBOJUTH naboparopubie | OTder o taboparopHoi padbore

ITpomexxyTounsle TecTsl Ne 1-17
HToroBEIii TECT

7.2. Tunossie 3alaHUd UJIU HHBIE MaTepualibl, H606XOIH/IMI)IG IJIA TEKYHIEro KOHTPOJIA

7.2.1.
Tect

(HaumeHoB8aHUe OYEHOUHO20 CPedCcm8a)

TunosBbie npuMepbl 3aJaHUM

OcHoBareneM MUKPOOMOJIOTUN CUUTAIOT
AnTOHU BaH JIuBeHryka

PoGepra I'yka

JIyn ITactepa

Po6epra Koxa

MuUKpoOpraHu3Msbl, B KJIETKaX KOTOPBIX HET sA7Ipa, OOHOCSTCS K
IIpokxapuoram

MI/IKpOOpFaHI/ISMBI, KJICTKH KOTOPBIX COACPIKAT AAPO, OTHOCATCS K
yKapuoTam




YcTaHOBHUTE COOTBETCTBUE MEXK/Y Ha3BaHUEM U (popMoOi OaKTepruabHOM KIIETKU:
[IlapoBuHbIE, COCTOSIIME U3 OHOW KICTKU---KOKKA

[Mano4koBuAHBIE, HE 0OPA3YIOIINE CIIOP---ATOYKH

[ManmoukoBUAHBIE, 0OPA3YIONIHE CIIOPHI---0AIUILTBI

]J_[apOBI/II[HBIC, COCTOAIMUC U3 ABYX KJICTOK---AUIIJIOKOKKH

BaKTepI/II/I, COCTOAIIMUC U3 YCTHIPEX IMAPOBHUAHLIX KJICTOK, HA3BIBAKOTCS
Kokku

Terpakokku

JIMTITOKOKKH

CTpenToKoKKu

banunnel

[IlapoBuaHble OaKTEPUH, 0OPA3yIOIINE KOJIOHU B BUJIE LIETIOUEK, HA3BIBAIOTCS
Koxkku

Terpakokku

JIMTUTOKOKKH

CTpenToKoKKu

Bbanmmisl

[ITapoBuaHbIE OaKTEPUH, OOPA3YIOIINE KOJIOHUU B BHJIE TAKETOB KyOHUYECKON
(GbopMBbI, Ha3BIBAIOT

Kokku

Terpakokku

JMmnoKoKku

CTpenToKOKKH

Capuunsl

[ITapoBuiHBIC OaKkTepUM, 0OPA3YIONIUE KOJTOHUU HEMPaBUWIbHOU (POPMBI, HA3BIBAIOT
Cradunokokku

Terpakokku

JMmnoKoKku

CTpenToKOKKH

bauunis

N3BuTHIE OaKTEpUU, U30THYTOCTH TEJIa KOTOPBIX HE MPEBBIIIAET OAHOU YETBEPTH
000poTa CMpaIk, Ha3bIBAIOT

Bubupuonsl

Crnupusuist

Bbannmisl

Knoctpuauu

N3BuTHIE OaKTepUU, N30THYTOCTH TEJIa KOTOPBIX 00pa3yeT U3TruObl U3 OAHOTO WIIH
HECKOJIBKHUX O60pOTOB CIIMpaJIk, HA3bIBAOT

Bubupuonsr

Cnupumnisl

Barmmier

Kioctpunnn



bauusibl, HanoMHUHAKONIME O (hOPME BEPETEHO, HA3bIBAIOT
Bubupunonsr

Crnupuuibl

banumisl

Kioctpunun

OnuH HaHOMETP COOTBETCTBYET
-6
10 m
-9
10 m
-3
10 m
-8
10 m

OnuH MUKpPOMETP COOTBETCTBYET
-6
10 M
-9
10 m
-3
10 m
-8
10 m

B kaxoli 1BET OKpaIMBarOTCsA FPAMIIOIOKHUTEIbHbIE OaKTEPUH?
B ¢uoneronsrit

B kako#i 11BeT OKpaImBaTCs rpaMoTpUIlaTeNIbHbIe OaKTepHu?
B po3oBsiit

YcTanoBUTE COOTBETCTBUE MCKIY BUIOM MUKPOOpPIraHui3Ma U €1ro IMPHU3HAKaMU
Bupycsi---HekineTouHas popma KU3HU
Baunmnnbi---nanoykoBuiHbIe OaKTEpUH, 00pa3YIOIIHNE CIIOPHI

PukkeTcun---MUKpOOpraHu3Mbl, 3aHUMAIOIIKE IPOMEKYTOUHOE MTOJIOKEHUE MEXYy OaKTepusiMu
U BUpYyCaMH

Knoctpuanu---0auusibl, UMeroue BEpeTeHOBUARYIO (opMy Tena

UYTo coaepKuT KIETOYHAsI CTEHKA POKapuoT?
MYypeHH
LEJUTI0I03Y
XUTUH
XeTaxpoOMaTUH

Kamncyna 6akrepuii:
3aIIuIIaeT oT GparouToB
COCTOHUT U3 JIUIHI0B
9TO OEJIKOBBIM CJIOH IUTOILIA3MEI
Y4YacTBYET B JEJICHUU
VY Gaktepuii ciopsl peTHA3HAYCHBI JIJIS
0 [lepexurBaHust HEOIATONPITHBIX YCIOBUI



K npokaproram, 13 MUKPOOPTaHU3MOB, OTHOCSATCS
Bbanumis
Koxkku
Cnnpuinisl
['pubsI
Hpoxoxu

BHyTpHKIE€TOYHBIMYU NTApa3UTAMH CPEAN MUKPOOPTAHU3MOB SIBIISIFOTCS
bakrepun
Bupycer
Pukkercun
I'puOBI

Kakyto ctpykrypy umeet monekyna JJHK npoxapuot?
KOJIBLIEBYIO
JIMHEVHYIO
CIUPAJIEBUAHYIO
o6echopmMeHHYIO

Kaxkas opranena siBisieTcsi HEIIOCTOSTHHOM CTPYKTYpOH MPOKAPUOTUYECKON KIETKU?

ME30COMBI
TUTa3MHUTBI
pruOOCOMBI
HYKJICOU]]

lee OCYHICCTBIIACTCA KIICTOYHOC AbIXaHHUC HpOKapI/IOT?
B MUTOXOHAPUAX
Ha 1j1asMmuaax
Ha M€30COMax
B IMWJIAX

JImATENBEHOCTD COXpAHEHUS CIIOP BO BHEIIHEN CPELE:
HECKOJIBKO YacoB
HECKOJIBKO JIeT
HECKOJIBKO MUHYT
HE KU3HECTIOCOOHBI
Knerounas crenka 6akTepuii:
CIU3UCTOE 00pa3oBaHUE
COCTOMT TOJILKO U3 Oelka
npuaaeT OaKTepHsIM MOCTOSTHHYIO (hopMy
00pa3yeTcst TOJIBKO B HEOJATOMPUATHBIX YCIOBHIX

Kpurepun ounenkn

@DopMBbI TEKYIIETO KOHTPOJIS Kputepuu u HOpMbI OLIEHKH

ITpomexyTouHbIii TecT 1 MakcumaabHOe KOJIMYeCTBO OamioB - 2 6. (6ajuibl CTYIEHTY




HAYUCIIAIOTCA aBTOMAaTHUYCCKU NPOIOPIHOHAIIEHO BBIITOJIHCHHBIM
TCCTOBBIM 38.,[[3.HI/I$IM)

ITpomesxyTouHBIN TECT 2

MakcuMaabHOE KOIMMYeCTBO OamnoB - 2 0. (0aabl CTyIEeHTY
HAUUCJISIIOTCSl aBTOMAaTHYECKH MPONOPIIMOHAIBHO BBITOJTHEHHBIM
TECTOBBIM 33JJaHUSM )

[IpomexyTounslii TeCT 3

MakcumanabHOE KOJIMYECTBO OamioB - 2 6. (0ajuibl CTYIEHTY
HAYMCIISIOTCS] aBTOMAaTHYECKU MTPOTIOPIIMOHAIFHO BBITIOIIHEHHBIM
TECTOBBIM 33JIaHUSM )

[TpomexxyTouHblit TECT 4

MaxkcumanbHOE KOJIMYECTBO OamioB - 2 0. (0ayuibl CTYIEHTY
HAYHCIIAIOTCS] aBTOMATHYECKH MPONOPLIUOHAIBEHO BHIITOTHEHHBIM
TECTOBBIM 33JJaHUSIM)

IIpomexyTOUHBIN TECT 5

MaxkcumanbHOE KOJIMYECTBO OamioB - 5 0. (0ajuibl CTYIEHTY
HAYHCIIAIOTCS] aBTOMATHUECKH MPONOPIUOHAIBHO BBITOTHEHHBIM
TECTOBBIM 33JJaHUSIM)

IIpomexyTOUHBIN TECT 6

MakcuManabHOE KOIM4YecTBO OaimoB - 2 0. (O6ayibl CTyNEHTY
HAYMCISAIOTCS] aBTOMAaTHYECKU MTPOMOPLIMOHAIBHO BHIMOJIHEHHBIM
TECTOBBIM 3aJIaHUSIM )

[TpomexyTouHbIi TECT 7

MakcumanbHOE KOJTUYECTBO OajuioB - 2 0. (O6aibl CTyIeHTY
HAYUCIIAOTCA aBTOMAaTHUYCCKU NPOIOPIHUOHAIIBHO BbIITOJHCHHBIM
TECTOBBIM 3aJIaHUSM )

[TpomexyTouHbIN TECT §

MakcuManbHOE KOJUYECTBO OauioB - 2 0. (O6aibl CTyIeHTY
HAYUCIISIIOTCS aBTOMATHYECKH TMPOTIOPIIMOHATIBFHO BBHITTOTHEHHBIM
TECTOBBIM 3aJIaHHSIM)

[TpomexyTounbIil TECT 9

MakcuManbHOE KOJUYECTBO OauioB - 5 0. (O6aibl CTyIeHTy
HAYUCIISIIOTCS. aBTOMATHYECKH TPOTIOPIIHOHATBHO BBHITTOTHEHHBIM
TECTOBBIM 33JIaHHSIM)

ITpomesxyTounsiii Tect 10

MakcumanabHOE KOJIMYECTBO OamioB - 2 6. (0ayuibl CTYIEHTY
HAUUCIISIIOTCS] aBTOMaTHYECKH MPOTOPIIMOHATIBHO BBHITOTHEHHBIM
TECTOBBIM 33JIaHHSIM)

ITpomesxyTounslii Tect 11

MakcumanabHOE KOJIMUYECTBO OamioB - 2 6. (0ayuibl CTYIEHTY
HAUUCIISIIOTCS] aBTOMAaTHYECKH MPONOPIIMOHATIBHO BBITOTHEHHBIM
TECTOBBIM 33JJaHHSIM)

[TpomexxyTounslit TecT 12

MaxkcumanbHOE KOJIMYECTBO OamioB - 2 0. (0ayuibl CTYIEHTY
HAYHCIIAIOTCS] aBTOMATHYECKH MPONOPLIUOHAIBEHO BHIITOTHEHHBIM
TECTOBBIM 33JJaHUSIM)

[TpomesxyTounblii Tect 13

MaxkcumanbHOE KOJIMYECTBO OamioB - 2 0. (0ayuibl CTYIEHTY
HAYHCIIAIOTCS] aBTOMATHYECKH MPONOPLIUOHAIBEHO BHIITOTHEHHBIM
TECTOBBIM 33JJaHUSIM)

IIpomesxyTounslii Tect 14

MakcuMaabHOE KOIMYecTBO OamaoB - 2 0. (O6ayibl CTyNEHTY
HAYMCIISAIOTCS. aBTOMAaTHYECKU MTPOHOPLIMOHAIBHO BHIMOJIHEHHBIM
TECTOBBIM 3aJIaHUSM )

[TpomexyTounslii Tect 15

MakcumanbHOE KOJTUYECTBO 0OauioB - 2 0. (O6ajuibl CTyIeHTY
HAYUCIIAOTCA aBTOMAaTUYCCKHU NPONOPIHOHAIIBHO BbIITOJHCHHBIM
TECTOBBIM 3aJIaHUSM )

[TpomexyTounsblii TecT 16

MakcuManbHOE KOJTUYECTBO OauioB - 2 0. (O6aibl CTyIeHTY
HAYUCIISIIOTCS. aBTOMATHYECKH TMPOTIOPIIHOHATIBFHO BBHITTOTHEHHBIM
TECTOBBIM 3aJIaHHSIM)

[TpomexyTounsrit Tect 17

MakcuManbHOE KOJUYECTBO OauioB - 2 0. (O0aibl CTyIeHTY
HAYUCIISIFOTCS. aBTOMATHYECKH TPOTIOPIIHOHATIBFHO BBHITTOTHEHHBIM
TECTOBBIM 33JIaHHSIM)




7.3.1. Boripochbl K IPOMEKYTOYHOM aTTECTALUMU

1. Posib MUKPOOPraHu3MOB B IPUPOJIE.

2. OTKphITHE MUKpOOPTraHu3MoB. PaboThl A. BaH JIeBeHTyKa.

3. Teopueckuii myTh JI. [lacTepa. 3HaueHue ero padoT aJis JaTbHEHIIET0 pa3BUTHUS
MHUKPOOHOJIOTHH.

4. Yenexu Mukpoouonoruu Bo Bropoii noiosuHe XIX B. Padots P. Koxa, JI.C.
[lenxoBckoro, .M. MeunukoBa u ap.

5. [IpokapuoTsl U 3yKapuoTbl. Mopdonornueckue u GyHKIIMOHAIbHBIE PA3IUUHSI.

6. Mopdonorus npokapuoT. Mopdoaoruueckue THITbI OaKTepHil.

7. VYrprpacTpykTypa OaKTepuaIbHON KIETKH.

8. Criopsl ¥ criopooOpa3oBaHUE.

9. Pa3mHoxeHHe MPOKapHoT.

10. Cucremaruka mpoKapHuoT.

11. DyKapUOTHBIE MUKPOOPTaHU3MBI.

12. Bonopocnu. O0mias xapakTepucTHKa.

13. Oco0EHHOCTH CTPOEHUS KJIIETKH BOJOPOCIICH.

14. Cucremaruka BoJopocieil. 3HayeHUe B IPUPOJIE.

15. [Ipocreiimme. CucreMaTHka.

16. Paznoo0Opasue ¢popm mpocteimmx. OcoOeHHOCTH CTPOSHUs

17. 3HaueHue npocremux B npupose. Ilpeacrasurenu.

18. ['pubsb1. O61Iast XapaKTepUCTHKA.

19. Cucremaruka rpu0oB.

20. O6m1as mopdorornyeckast xapakrepucTiuka rpudoB. OCOOEHHOCTH CTPOCHHUSI.

21. DKOJIOTHYeCcKas poJib TpOOB B MPUPOJIE.

22. Bupycel u haru. Oco6eHHOCTH CTPOSHUS U Pa3MHOXKEHHUs. 3HAYEHHE B IPUPOJIE.

23. OO611as xapakTepucTUKa MeTadoIM3Ma MPOKaPHOT.

24, [Tutanne mukpooprann3mMoB. CriocoObl MOCTYIICHUS B KJIETKY Pa3IMYHBIX BEIIECTB.

25. [TumieBble TOTPEOHOCTH MUKPOOPTaHU3MOB.

26. Turel nUTaHU MUKPOOPTAaHU3MOB.

27. Crioco6bl mosTyueHus SHEPTrUH MUKPOOPTaHU3MaMH.

28. BbporkeHne kak cnocod MnoyiyueHust JHEPruH.

29. JIpixanue Kak crnocoO MoJIy4eHHs] SHEPTUH.

30. @DoToCHHTE3 KaK CIIOCO0 MOTyYeHHsI YHEPTUH.

31. buocuHTe3 OTIETBHBIX BEIIECTB MUKPOOHOM KIIETKH.

32. ®epmenTsl. VX ponb B poueccax MeTadbosIn3Ma MPOKAPUOT.

33. DKOJIOTHsI MUKPOOPTaHU3MOB. DaKTOPbI BHEIIHEH CPe/Ibl, BIUAIOIINE HA POCT U
pa3BUTHE MUKPOOPTraHW3MOB

34. B3aumooTHOLIEHHS] MUKPOOPTaHU3MOB

35. I'eneruka npokapuotT. HaciieactBeHHbIe (HaKTOpHI

36. MexaHU3MBl, BBI3BIBAIOIINE N3MEHEHNE TeHETHYECKOM MH(POPMALIUU POKAPHOT.

37. Bruoxummuueckue mpoueccsl, BHI3bIBAEMbIE MUKPOOpPTaHU3MaMu (OpoXKeHue,
paspylieHre JpeBeCUHbl, )KHUPa, MPOLIeCChl THUCHMUS).

38. PacnpocTpaHeHre MUKPOOPTaHU3MOB B IPUPOJIE.

39. MuxkpoOuomnorus Bojbl. YUCIEHHOCTh U BUAOBOIM COCTaB MUKPOOPTAHU3MOB B BOJIC.
3arpsi3HeHue BOJbl NATOT€HHBIMU MUKpoOpranu3MaMu. CaHuTapHas OLEHKa BOJbL.

40. MuxkpoOuomnorus Bo3ayxa. YuCIeHHOCTh U BUI0BOI COCTaB MUKPOOPTaHU3MOB B
BO3/1yXe. 3arpsi3HEHUE BO3AyXa MAaTOTeHHBIMU MUKpoopranu3MaMu. CaHuTapHas
OIICHKA BO3/IyXa.

41. MuxkpoOuomnorus mo4Bbl. YUCICHHOCTh M BUIOBOM COCTaB MUKPOOPTaHU3MOB B

IIO4YBC. 3arp513HeHMe IMMOYBBI MAaTOICHHBIMU MUKPOOPTaHU3MAaMHU. CaHI/ITapHaﬂ OIICHKa

IIOYBHI.




42. [IpuMeHeHne MUKPOOPTaHU3MOB I OYMCTKU CTOYHBIX BOJI.

43. 3HayeHNe MUKPOOPTaHU3MOB JUIsl TepepabOTKU OTXOJIOB.

44. 3HayeHne MUKPOOPTaHU3MOB JJIsl IPOM3BO/ICTBA MHIIEBBIX MPOIYKTOB.

45. [TatorenHsie MUKpoopranu3Mbl. OCHOBHBIE CBOMCTBA MATOTEHHBIX MUKPOOPTaHU3MOB.
46. [Tumesbie (kumednpie) HHGEKIMH, BI3BIBAEMbIC TATOTeHHBIMA MUKPOOPTaHW3MaMHU.
47. TokcukonHpeKIuu.

48. ToKCHUKO3BI.

49. 3a/1auu ¥ METOJIbI CAHUTAPHO-TIMIIEBOH MUKPOOUOJIOTHH.

50. Posp MUKpPOOpPTraHU3MOB B IepepaboTKe OTXO0B IPOM3BOACTBA M MOTPEOICHUSI.

ol. CaHuTapHO-TIOKA3aTeIbHbIE MUKPOOPTaHU3MBI.

7.3.2. Kputepuu ¥ HOPMbI OLlEHKH

®opmMma npoBeaeHUs

VYcnoBus gomycka

Kpurepnn n HOpMBI OLICHKH

IIPOMEKYTOUHON
aTTecTaluu
DKk3ameH (1o Honyckarorcs Bce OTJIMYHO Texymuii peHTUHT
HAaKOIIUTEIILHOMY cocrasisier 85-100 GanoB
PEUTHHTY) XOpO1IO Texymumii peiiTuHr
cocrannset 70-84 Gamna
YIAOBJIETBOPUTENDb | Tekymuil peTuHT
HO cocrasisieT 55-69 6anos
HeynoBieTBopuTe | TeKymui peuTHHr
JBHO COCTaBJISIET

0-54 6ayuta




8. YueOHO-MeTonnueckoe u uHGpopMaLMOHHOEe 00eciedeHne TN CIUTIIHHbBI

8.1. Obs3aTenbHas auTEpPaTYpa

Ne ABTOpBI, COCTABUTEJIHN 3amiaBue (3aroJi0BOK) Tun TI'on n3nanus KosmmuecTBo B
n/n (yueOHUK, Hay4YHOii Oubanorexe /
yueOHoe HaumenoBanune IbC
nocooue,
yueOHo-
MeTOoIMYeCKO
e mocooue,
NMPAKTHKYM,
p.)
1 Cunopenko O.1. Muxkpo6uomnorus. yaeonuk / O. [{. CumopeHko VYuebHoe 2017 9BC
[u ap.]. - Mocksa : UHOPA-M, 2017. - 286 c. nocodue "ZNANIUM.COM"
- ISBN 978-5-16-009743-5.
2 | llysaesa I'.II. MukpoOHroI0oTHs ¢ OCHOBAMU OMOTEXHOJIOTHH. VYyebHoe 2017 9BbC IPRbooks
[DneKTpOoHHBIN pecypc] : (TeopHst U IPaKTHKA) nocobue
: yue6. mocobwue / I'. I1. lllyBaesa [u ap.] ;
BopoHekCckuil roc. yH-T UHXK. TEXHOJIOTHH
[Hayu. pen. B. H. Kanaes]. - Boponex :
BI'VUT, 2017. -316 c. : - ISBN 978-5-00032-
239-0
8.2. JlonosiHuTE/IbHAA JTUTEPATypPa
Ne ABTOpBI, COCTABUTEJIU 3amaBue (3aroJi0BOK) Tun T'on n3nanus KosnyecTBo B
n/n (y4eOHHK, Hay4YHOU OnOnmorexe /
y4eOHoe HaumenoBanue IbC
nocoome,
y4eOHo-
MeToInYecKoe
nocooue,
NPaKTUKYM,
Jp.)
1 | MynpenoBa-Buce K.A., MuxkpoOuomnorusi, CaHUTapusi U TUTHEHA: YueOHoe 2009 9BbC IPRbooks
y4eOHUK. — 4-€ U3/, ucIp. U 101 — M.: nocooue




Ne ABTOpBI, COCTABUTEJIN 3amaBue (3ar0JI0BOK) Tun TI'on n3nanus Kosmm4uecTBo B
n/n (y4eOHUK, Hay4HO# Oudauorexe /
yuyeOHoOe HaumenoBanune IbC
nmocooue,
yueOHo-
MeToInYecKoe
nmocooue,
NPaKTUKYM,
ap.)
Henroxuna B.IL NI «®OPYM»: UHDOPA-M, 2009. —
400 c.: mi. — (Beiciee oOpazoBanue). -
ISBN 978-5-16-010250-4.
2 | Hukutuna E.B. Muxkpo6uomnorus : yueobnuk / E. B. YyebHoe 2008 9
Huxutuna, C. H. Kusamosa, O. A. rmocooue
Pemetnuk. - I'pud YMO. - Cankr-
[etepOypr : TUOP/, 2008. - 361 c. : un.
- bubauorp.: c. 356. - ISBN 978-5-
98879-059-4 : 650-00.
3 | Kucnenko B.H. Muxkpobuosnorus [ DneKTpoHHbIH pecypc] YuebHoe 2015 9BC
: yaeOnuk / B. H. Kucnenko, M. I11. rnocooue "ZNANIUM.COM"

A3zaeB. - Mocksa : MIHDPA-M, 2015. -
272 c. : un. - (Y4eOHUKHU 1S BY30B.
CrneunanpHas nuteparypa). - bubdauorp.:
c. 281-282. - ISBN 978-5-8114-1371-3.




8.3. Ilepeuenn npodeccnoHaNbHBIX 023 JAHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Web of Science [DnekTpoHHBINH pecypc| : MyTbTHANCIUIUIMHApHAS pedepaTtuBHas O6aza
nannbix. — Philadelphia:  ClarivateAnalitics, 2016— . - Pexum pgocrtyna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHIIL

Scopus [DnekTpoHHbIl pecypc] : pedepatuBHas 6a3za nanubix. — Netherlands: Elsevier,

2004— . — PexxuM mocTyma : scopus.com. — 3ari. ¢ skpaHa. — 3. pyc., aHri.
Elibrary [DnekTpoHHbIi pecypc] : HayuHas sJeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000 . — PexxuMm noctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHIJIL.

IMocoome x CHull 2.08.02-89 «IIpoexkTupoBanue NPEANPHUATUNH OOIIECTBEHHOTO
NUATAHUSD» [DIEKTpOHHBIA pecypc]|: CTpouTenbHbIE HOPMBI U MpaBwia. Pexxum nocryna:
http://ohranatruda.ru/ot_biblio/normativ/data_normativ/7/7810/

O6opynoBaHue MPEANpUATANA  OOMIECTBEHHOTO THUTaHUSA [DJIEKTPOHHBIA pecypc:
Karanor. Pexum nocryma http://www.klenmarket.ru/shop/equipment/technological-
equipment

EnuHoe okHO pgocTyma kK oOpa3oBaTeNbHBIM pecypcaM. [DIEKTpPOHHBIA pecypc:
bubnuorexu BY30B. Pexxum goctyma: http://window.edu.ru/unilib

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecneYeHust

Ne HaumenoBanue I10 PexBH3UTHI 10r0BOpa (1aTa, HOMEP, CPOK AeHCTBHSA)
n/n
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok aencTBus —
WinPro 10 RUS Upgrd OeccpovHo;
OLP NL Acdmc koHTpakT Ne 1653 ot 14.12.2018, cpok aeiicTBust —
0eccpoYHO
2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok nericTBus —
Office Stdandard 2013 OeccpouHo
Russian OLP NL
AcademicEdition

8.5. Onmcanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON /I OCYLIeCTBJICHHS
0o0pa3oBaTeIbHOI0 NMpoLecca Mo JUCHHUIINHE

HaumeHoBaHue 000py10BaHHBIX YUeOHBIX
Ka0MHeTOoB, 1a0opaTopuii, MACTEPCKUX U JP.

Jl:}/') 00BbEKTOB /151 NPOBEACHUA NPAKTHYCCKHUX U Ilepeyenb 0CHOBHOTO
I JIa0OpaTOPHBIX 3aHATHI, TOMEILEeHUH 1151 odopynoBaHust
CAMOCTOSITEIbHOM PadoThl 00y4aroIuXCs
(HOMep ayauTOpPHH)

1 [Tomemenne mIs camMoCTOATENbHON paboThl | CTOMBI, CTYIbS, KOMITBIOTEPHI
obyuatonmxcs (I'-401)
Kowmnerorepnsiit  kiacc. YueOnas aynuropus | CTombl YYEHUYECKUE, CTON
JUIsL TIPOBEJICHUS 3aHATUM JIEKIIMOHHOTO THUINA. | IPENOJAaBaTEIbCKUM, CTYJ, JIOCKa
VYyeOHast ayquTOpHs s NPOBEACHUS 3aHATHH | ayAUTOpHas (MapkepHas),
CEMHMHApCKOro Tumna. Y4eOHas ayauTOpus Ui | KOMIBIOTEP.
npoBeJeHUsT JabopaTopHbIX paboT. YueOHas

2 | aynutopus Uil KypCOBOTO MPOEKTHPOBAHUS

(BBIMIOJIHEHUSI  KYpPCOBBIX paboT). YyeOHas
ayauTopusi JUISL TPOBEACHUS TPYNIOBBIX U
WHIWBUIYANbHBIX ~ KOHCYNbTAlMd  YdeOHas
ayJIUTOpUs ISl IPOBEJCHUS 3aHATHN TEKYILEro
KOHTPOJISI ¥ TNPOMEXKYTOYHOH aTTecTaluu.



http://ohranatruda.ru/ot_biblio/normativ/data_normativ/7/7810/#_blank
http://www.klenmarket.ru/shop/equipment/technological-equipment#_blank
http://www.klenmarket.ru/shop/equipment/technological-equipment#_blank
http://window.edu.ru/unilib#_blank

Ne
n/

HanmenoBaHnue 000py10BaHHBIX YU4eOHBIX
Ka0MHETOB, 12a00paTOpPHii, MACTEPCKHUX U AP.
00bEeKTOB /1JI1 IPOBeAeHNS NPAKTHYECKUX U

J1a00pPATOPHBIX 3aAHATHA, MOMELEHNH ISt

CaMOCTOSITeJIbHOI Pa0oThI 00y4aO M XCH

(HOMep ayuTOPHH)

IlepeyeHb OCHOBHOTO
000py10BaHUSA

(VJIK-812)

YyeOHast aymuTopus IS MPOBEACHUS 3aHITHIA
JICKIIMOHHOTO THITA. YdYeOHas ayIuTOpus IS
NOpOBEACHUS 3aHATHI CEMHHAPCKOTO  THIIA.
VYaeOHas AyTUTOPHSI TUTST KypCOBOTO
NPOEKTUPOBaHUsI  (BBIMOJHEHUS  KYPCOBBIX
pabot). YueOHas aynuTopwsi ISl MPOBEACHUS
TPYMIOBBIX U UHIUBUAYATbHBIX KOHCYIIBTAIUH.
VyebHast aynutopusi IJisl TIPOBEACHUS 3aHITHI
TEKYIIEr0  KOHTPONS U  MPOMEKYTOUHOU
arrectanuu. (A-307)

Cron yueHudeckui
(MOHOOJIOK),
IIPETIO1ABATENbCKU,
MpenoaaBaTeIbCKUI
ayIuTOpHast (MeJIoBas).

TPEXMECTHBIN
CTOJ

CTYI

JOCKa

VueOHas aymuTopusl JUIS TPOBEICHHS 3aHATHUI
JICKIIMOHHOTO THMA. Y4eOHas ayIuTopus st
NPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIIA.
VYueOHnas ayIUTOPUSI TSt KypCOBOTO
NPOEKTUPOBAHKS  (BBIIOJHEHUS  KYPCOBBIX
pabotr). YueOHas ayguTOpusi AJIsi NPOBENCHUS
TPYNIIOBBIX W UHIUBHIYaTbHBIX KOHCYIBTAIIUH.
VYyebnast aynutopust 1Uisl TIPOBEACHUS 3aHITHI
TEKYyIIET0  KOHTPOISA M MPOMEXKYTOYHOM
arrectanuu. (A-308)

Cron y4YeHUMYECKUH JIBYXMECTHBII
CTYl  YYEHHUYECKHI, BCTPOCHHBII
mkad, CTON  MpenofaBaTelIbCKUH,
CTY1 TpernonaBaTelbCKUid, mKad,
J0CKa ayguTopHasi (MenoBasi), SKpaH
IU1sL [IpOEKTOpa HACTEHHBIH,
OTHETYILUTEb.

"JlabopaTopusi TEXHOJIOTHU TIPUTOTOBJICHUS W
OLICHKU Ka4eCTBa IMUIIECBBIX TPOIYKTOB"
(A-313)

[leuyr KOHBEKIMOHHAS MIIEKTPUYECKAS
[IKVY-530; munra sneKkTpudeckas Ha
MO/ICTaBKe OII-411; OMMHHHIIA
anekrpudeckass HKN-CDE400; cron
Ta0OpaTOPHBIN; CTEIUIAXK JIs TTOCYIbI
JepeBSIHHBIN; XononuiabHUK Indesit;
CTeIAaX METaAUIMUECKHM 6 IIOJIOK;
OBMHAa C JIByMS BaHHamH; CTOJ
T1ab0paTOPHBII METaJTNIECKHUIA;
osowepe3ka HKN-FNT; rutanerapnas
TECTOMECHUJIbHAs ~ MallliHa;  Japh
MOpPO3HWJIBHBIN; J1IAOOPATOPHBIM CTON
MPUCTEHHBIN; MKa] Ui pPeaKkTHBOB,
CTOJ TaOOPATOPHBINA C MOJIKAMH; CTOJ
nabopaTopHbIi 03 TOJoK; Talbyper

1a00paToOpHBIA;  PAaKOBMHA;  CTOJ
71a00paTOPHBIN C SAIUKAMU; KOMILIEKT
XJ1e60neKapHOro 000pyI0BaHus;

mkad; mocka ayquTopHas (MeoBas);
TyM0a; mKad BBITSHKHOM MOAYIBHBIN
HaloJIBHBIA;  XOJIOAWIBHUK;  CTOJ
IIPETIONABATEIIbCKHM; CTYII
MpenoaaBaTeIbCKU
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