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JIUCT COTJIACOBAHUM

Ilporpamma  cocTaBiieHa B COOTBETCTBHM ¢ TpeOOBaHMAMH  (peepalbHOr0  IOCYHapCTBEHHOTO
00pa30BaTeNFHOTO CTaHAapTa 1O HampaBieHnio moarotoBku 19.03.03 [IpomgykTel THUTaHUS >KABOTHOTO

MPOUCXOKACHUA
Pazpaborunk
{;?
K.B.H., JIOII. A E. H. 3akpenuna
Fa

[Iporpamma omoOpeHa Ha 3acenaHuu Kadeapsl AMH300TOIOTHU M MHKPOOHOIOTHH OT «22» nexadpst 2022
rojaa, mpoTtokos Ne 5.

3ae. kadeapoii, ———
K.B.H., JIOLICHT e Ilectrakosa C.B.

Pabouas mporpamMma JUCIHHUIUIMHBI COTIIACOBAaHA HA 3aCeIaHUH METOIUYCCKON KOMHCCHH (haKylIbTeTa
BETEPUHAPHOW MEIUIIMHBI U OMOTEeXHOIOTHH «28» nexadps 2022 roma, nmpotokos Ne 4,

IIpencenarene METOAHYCCKON KOMHCCHEL. /
K.0.H, TOUEHT s Omypxosa IO.JL.

HporpaMMa corjiacCoBaHa:

Hexan ¢gakynbrera NOBBIICHHS xaanmbuxaw H [I€PENoArOTOBKH
K.C.-X.H., JIOLIEHT ALt cpetetc e H.B. MeabaukoBa




1. Hens u 3aga4u y4eOHOH AMCHUNTHHBI
Leabr u3ydeHuss TUCHUIIMHBI. (GOPMUPOBaHUE y OOy4aroUIMXCs HAYYHOTO MHUPOBO33PEHUS O MHOTr000pasuu
MHKPOOPTaHH3MOB, IIMPOTE HX PACIPOCTPAHCHUs, H3y4YCHHE CAHUTAPHO-TIOKAa3aTEIbHBIX W SIHAEMHYCCKH
3HAYMMBIX MUKPOOPTaHU3MOB MHILEBOI NPOAYKIUH.
3agayu QUCHMILUIMHBI:
1. O3HaKOMUTB 00YHAIOIIUXCS ¢ OMOJIOTHEH OCHOBHBIX I'PYIIIT MUKPOOPTaHU3MOB, X BIMSHHUEM Ha 0€30MacHOCTh
MIUIIEBOI MPOTYKIINH;
2. O3HaKOMHUTH OOyUAIOMIUXCA C METONAMH CaHUTAPHO-MHUKPOOHMOJIOTMYECKOTO aHaji3a CHIPhS W IHIIEBON
NPOIYKINH;
3. OsznakomuTh oOOywaromuxcs ¢ (akTopamMu O€30IaCHOCTH, IPOCICKMBAEMOCTH M KadecTBa IIMIIEBOW
NPOIYKIMH Ha BCEX 3Tallax ee MPOU3BOACTBA M OOPAICHUS Ha PHIHKE.

2. Mecto y4yedHo# nucuuiuimasl B crpykrype OII mo ITIT
O6macte TpodeCCHOHATBHON NEATSNTFHOCTH  BBIITYCKHHUKOB!
MHKPOOHOIIOTHH.

OOBeKTH TPOheCCHOHATIBHON AESTEIbHOCTH BBIITYCKHUKOB: JTaOOpaTopHas Mocyaa, HHCTPYMEHTHI, TUTATeIbHbIC
cpenbl, 000pyI0BaHHUE U PEAKTHBBI, IPHMEHSIEMBbIE JUIi MUKPOOHOJIOTMYECKUX HCCIIEI0BaHUIL;

- IpoOBI CHIPHsI, T0Ty(haOpPHKATOB U TOTOBOW MHIIEBOW MPOAYKIIMH;

- 1abOpaTOPHBIE KYPHAIBI MUKPOOHOJIOTMYECKUX HCCIIEAOBaHUI.

Bunsl nmpodeccrnoHanbHOW NEITENbHOCTH BBITYCKHUKOB: obOecredeHne Oe30IacHOCTH, NPOCIESKHBAEMOCTH H
Ka4yecTBa MHIIEBOH NMPOAYKIMH Ha BCEX ATaNax ee MPOM3BOJCTBA U 0OpAalIeHUs Ha PHIHKE.

nmabopaTopHBIE WCCIEOOBaHWUS B  00JacTu

3. IlepeyeHb mJIAHUPYEMBbIX Pe3yJbTATOB OO0y4YeHHUS] IO AMCHHMILIHHE,COOTHECEHHBIX C
IJIAHUPYeMbIMH Pe3yJIbTATAMH 0CBOEHHs 00pa30BaTe/bHOW MPOrpaMMbl
[Ipouecc n3y4eHus AMCIUIUTMHEI HATTPABJIEH Ha (POPMUPOBAHHUE CIICTYIONINX KOMIIETECHIIN:

Komner Nmets HaBBIKH
3Hatb YMmets
CHIUS (BmazeTh)
WHIEKC hopMyIrpoBKa
MK 1 [TpoBenenue nabopatopHbIXOCHOBBI  MHKpPOOHOIOrHu,OcymmecTBiIsTh 0TOop,[[IpoBoanTs 0TOOP
cCreI0BaHu CaHWTApUM M TUTHUCHBI B[IPHEM, MAapKHPOBKY,MPOO Mo
6e30macHoCTH 1 KauecTpallMIIEBOM MPOU3BOJICTBE;  [yYET po6 MO[TEXHOJIOTHIECKOMY

- TexHONOrMuYeCKUNHTEXHOJIOTUYECKOMY  [LIUKITY B IIMIIEBOU

MTUIIIEBOH TIPOTYKITIH

rmpouecc MPUTOTOBJICHUA|UKITY B HHHleBOfIOpFaHPBaHHH JJIs1
MATATCIIBHBIX CPE; OpraHnu3anuun JJIAIPOBECACHUSA

- OcHOBHBIE J1a0OPATOPHBIEMPOBENCHUS mabopaTopHBIX
orepalMu M [OKazaTeauPiabopaTopHbIX MCCIIeI0BAHIIA
KauecTBa UCCIIeyeMbIX|MCCIIeIOBAHHIA KayecTBa U

CBIPBsI, TOTY(PaOpPHKATOB HKAYECTBA Hj0€30TIaCHOCTH CHIPHS,
TOTOBOM  TPOAYKIMH  BOE30IACHOCTH CHIPHS,IOTY(HaOpPHKATOB U
mporiecce IMPOU3BOJCTBA UMYy (PaOpPHKATOB H[rOTOBOU TIPOTYKIINU B
oOpamieHnss  Ha  PBIHKETOTOBOW TMPOIYKIMHU BIPOIECCE

MTUIIEBOW TIPOTYKITH; mporecce MIPOU3BOJICTBA U

- IlpaBmwra odopMICHUSAIPOU3BOICTBA HoOpAaIIeHUs Ha PBIHKE
TabopaTOPHBIX JKYPHAJIOB MOOpAIIEHNs Ha PHIHKE[TUIIEBON MPOTyKIIH;
[IPOTOKOJIOB aHAJIN3a ChIPbSL,|IMILEBON NpoayKuuy; - [IpoBoauTh
mosry(pabpuKaToB U TOTOBOH|- [Tonbupats HAMUKPOOUOTIOTHIECKUI
MPOAYKIMH B  IIPOIECCEIPUMEHSTh M XUMHKO-
MPOM3BOJICTBA U OOpaIIEHUsTa0b0paTOPHOE OAKTEPUOIOTHIECKUN
Ha PBIHKE MHUIIEBOH000pYIOBaHHE JUTAlAHATIN3 COCTaBa U
[TPOTYKITUH; MPOBEACHUS  pa3HBIX[TAPaMETPOB CHIPHS,

- TpeOoBanmss  oxpaHbl
Tpyaa, CaHHUTAPHOM,
[MOKapHOU U IKOJIOTMUECKOH
Oe30macHOCTH Tpu padoTe B
XUMUYECKOU n
MHKPOOHOIOTHIECKOH
mabopaTopun

BHJIOB  J1a0OPaTOPHBIX]
McCciIeI0BaHU  ChIPbS,
oy padpukaToB u
rOTOBOM HPOAYKIMU B
[porecce

[POM3BOJICTBA u
oOpameHnss Ha pBHIHKE
MUIEBON MTPOTYKIINH;
- PykoBojcTBOBaThCH
MeTOdaAMMU

oy hadpuKaToB U
FOTOBOM NMPOAYKIINH B
mpouecce
MPOU3BOJICTBA U
oOparieHns Ha PHIHKE
MUAIIEBON MTPOJTYKIIMK

MUKPOOHOJIOrHYECKOT




0 I XHMHKO-
0aKTEPHOIOTUICCKOTO
aHaIM3a py|
Tab0PaTOPHBIX
MCCIIEIOBAHUSX CHIPBS,
mosy(habprukaToB "
FOTOBOM NPOAYKLHHU B|
mpouecce
MIPOU3BOJICTBA il
oOpalieHnss Ha PBIHKE]
MUIIEBOU TPOIYKIUU

K 2

IIpoBenenue
OpraHU3aIMOHHO-
TEXHUYECKUX MEPOTIPUITUI
1 00ecTeYeHUs
abopaTOPHOTO KOHTPOJIS
rokasareseil 6€30MacHOCTH
M Ka4yecTBa MUIEBOI
POy KIIUH

TpeboBanust k pabouemy
MecTy B J1labopaTtopuu IO
[MPOBEJECHUIO HCCJIEA0BaHUN
KauyecTBa CBIPb4,
oy hadpuKaToB u

MTUIICBON TIPOTYKITH;

- HopmarusHo-
TEXHHUYECKYIO
ITOKYMEHTAIHIO (Y
MPOBEICHUIO JTa00PATOPHBIX
MCCIECOBAaHUH  Pa3JIMUHBIX
BH/IOB

oy haOpuKaToB,
MPOJTYKIIUH
bTanax

CBIPBS,
TOTOBOH
HAa  pa3HbBIX
TIPOU3BOJICTBA

MAMICBBIX IMTPOJAYKTOB,

- Metonsl  mpoBeieHUS

MCIIBITAHUI 00pasioB
nosyhabpuKaToB,

IBCIIOMOT'aTCIIbHBIX

CBIPbSI,
MaTrepuajoB U TOTOBOH
MPOAYKIIUN
pranax

HAa  pa3HbIX|
MIPOU3BOJICTBA|

MAMICBBIX ITPOAYKTOB.

[lonb30BaTHCS
OCHOBHBIM u
BCIIOMOTATEIILHBIM
11ab0PaTOPHBIM
000pYI0BaHUEM,
XUMUYECKOH TMOCyn0i]
pw MIPOBEICHUH
mabopaTopHOTO
MCCIIeOBAaHUS COCTaBa
CBIPBS,

oty padpuKaToB u
[UILEBOX IPOAYKLIMH;
- Otbupats TpOOBI
CBIPBS,

o1y (haObpHKaToB,
FOTOBOM  NpOLyKUUY|
Ha  pa3HBIX  9Tanax
[PON3BOJICTBA
[HUIIEBbIX TIPOJYKTOB B
COOTBETCTBHHU o
CTaH/IapTHBIMU
MeToIaMH
mpo6ooTdopa.

[MoaroroBka pabouero

MecTa, CpencTy
M3MepeHus, MPHOOPOB,
abopaTopHOTrO
00OpyI0BaHUS,
XUMHYECKOH MOCYIbI U
MHCTPYMEHTOB,
HEOOXO0TMMBIX 1T

MCCIIEIOBAaHNST COCTaBa)|
CBIPbS,

oty padpuKaroB 7l
MUALIEBONH TPOIYKLHUU;
- IToaroroska
[PACXO/IHBIX
MaTepualioB, B TOM
HcIIe KHJKUX,
TBEPbIX,
ra3oo0pa3HbIX  TPOO,
[pacTBOpPOB  3aJaHHOMH
KOHILICHTPALHH,
[PEaKTHBOB u
cpen,|
MIPOBEICHUS]

MU TATEIbHBIX
st
KOHTpOJISL TapaMeTpoB
CBIPbS,

oy habpuKaToB u
[HUIIEBOIM MPOLYKIINK;

- Ocy1iecTBieHUE
Oe30mmacHOTrO
XpaHCHUS,
MIPUMEHECHUS U
TPaHCIIOPTHPOBKH
[PEaKTUBOB,
MaTCpHUAIOB, ATOBUTHIX
i1 OTHECOIIaCHBIX
BEIIIECTR;

- [IpoBenenue yuyera u
CBOEBpEMEHHOM
MHBEHTAPH3AIINAH 110
BCEM OTepaIHsIM
lTabopaTopHOTro
KOHTPOJISI KAueCTBa U
0€301IaCHOCTH CBIPHSI,
moyry(pabpruKaToB U
FOTOBOM MPOIYKIIMH B
mporiecce




[MPOM3BOJICTBA U
oOpaleHus: Ha PhIHKE
MUILEBOM MTPOTYKIIMH

4. O6beM y4eOHOI TUCITUTLTHHBI
OO6mast TpyH0EMKOCTD JUCIUIUIMHBI COCTABISET 2,2 3a4€THRIX eauHuIl, 81 gacos.

Buna yuedHoii padoTsi Bcero
AyauTopHbIe 3aHATHUS (BCEro) 70
B Tom uncne
Jlexuuu (JT) 10
JlabopaTopHbIe 3aHATHA 60
CamocrosaTeabHas padoTa (Bcero) 10,5
Bujx npomesxyTo4HOI aTTecTalUu 3a4eT
OOmast TpyZ0eMKOCTh TUCIUTUTHHBL 81
4achl
3a4ETHBIE €MHALIBI 2,2

5. Conep:xanue y4eOHOI TUCHUIITUHBI

5.1 Pa3pesbl AMCHUILUINH ¥ TeXHOJI0THH GOPMHPOBAHUS KOMIIeTeH Mt

TexHomormu GOPMHUPOBAHUST KOMIICTCHITHHA
= ) =
= = o .
T & © =
Ne HaumenoBanue pazznenos = S = g S s dopmupyemble
n/n JUCHIUIUTAHBI/ TIPAKTUKA g r S 5 5 S KOMIIETCHIINH
O = a, M e =
= = o) o S &
: g 2 | 5
Q. < £
1 |CanurapHO-0aKTEpHOIOTHIECKOE 6 40 5 MK 1, IIK 2
[MCCJICOAOBAHHUEC MOJIOKA U MOJIOYHOH
MTPOYKLIUH
2 |CanuTapHO-0aKTEPHOIOTHIECKOE 4 20 6,5 MK 1, IIK 2
MCcCIIeIOBaHUE MsICa U MSICHOM
TpOYKLIUH
5.2. CamocrosiTeIbHasI padoTa
Ne . TpynoeMKocTb dopmupyembie
Ne pazgena TemaTnka caMOCTOSTETLHON pabOThI pya PMUPY
/T (uac.) KOMITETCHITHH
1 1 3akBacky, IpUMEHAEMBIE B MOJIOYHOMN MPOMBIIITIEHHOCTH 5 MK I, TIK 2
2 2 IMukpodopa MACHBIX TPOIYKTOB 6,5 MK I, TIK 2

5.3. CoorBercTBHE KOMIeTeHIHH, GOPpMUPYEeMBIX NPH M3yYeHHH TWCHUTJIMH, BUA0B 3aHITHI U Gopm

KOHTPOJIS




Bup sanaruii
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O Q 151
g s 2
IK-1 + OrtueT o 1abopatopHoii padboTe,
IK-2 + Onpoc Ha JeKIuu

6. YyeOHO-MeTOaHYECKOE O0ecIeyeHne TUCHMILINHEBI AJI CaMOCTOATEIbLHOM
pPadoTBICTYIEHTOB
6.1 OcHoBHas JUTEpaTypa
1. Tocmanos, P. I'. MukpoOuosorust ¥ iMMyHoJIoTHs : yaeOHoe mocobue / P. I'. Tocmanos, A. U.
Ho6parumona, A. K. IamuymumH. — 2-¢ u3g., nepepad. u gom. — Cankt-IlerepOypr : Jlans, 2022. — 240 ¢. —
ISBN 978-5-8114-1440-6. — Tekcr : anekTpoHHBIN // JlaHb : 3IeKTpoHHO-OMONMMOTEeYHas cucrema. — URL:
https://e.lanbook.com/book/211310
2. [IpakTUKyM 1O BETCpUHAPHON MUKPOOHOJIOTHH M IMMYHOIIOTHH [ DNEeKTpOHHBIH pecypce] :
yuebHoe mocodue st By30s / 1. Y. Ckopoaymos, B. B. Poanonosa, T. C. Kocrenko [u mp.]. - 3-¢ u3n., nepepad.
U JI01L. - DneKkTpoH.AaH. - Cankr-IletepOypr : Jlans, 2022. - 336 c. - BHemHsAs ccbuika:
https://e.lanbook.com/book/260816
3. BetepunapHass MUKPOOHOJIOTHS ¥ MUKOJIOTHS : yaeOHO-MeToauaeckoe mocooue / A. K.
lannynnun, ®. M. Hypranues, I1. B. Codponos, A. 1O. [llaecea. — Ka3zaupb : K'ABM um. baymana, 2019. — 57
c. — Texkct : anekTpoHHsbli // JlaHb : 3eKTpOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/129431
4, Koneraes, H. M. BerepunapHast MukpoOurosioruss 1 MukoJiorus : yaeoHuk / H. M. Komnbrues, P.
I'. F'ocmanoB. — 3-¢ u3n., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 624 ¢. — ISBN 978-5-8114-4735-0. —
Tekcer : 3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIHOTEUHAS cucTeMma. — URL:
https://e.lanbook.com/book/207101.
5. IlumeBas MHKpOOHONOTHS: MHKpOOMOJOTHYECKass O€30MacHOCTh CBIPbS W IPOJYKTOB
YKIBOTHOTO ¥ PACTHTEILHOTO MPOUCXOXKACHUS [DNeKTpOoHHEIH pecypce] : yaueOrnuk / B. H. Kucnenxo, T. U. Jguyk.
- OmektpoH.naH. - M. : Uadpa-M, 2018. - 257 c. - (Bricmee oOpazoBanue - Marucrparypa). - BHemHss ccpiika:
http://znanium.com/go.php?id=942738
6. Mukpobuonorus, GU3HOIOTHS MUTaHUs, CAHUTAPHA [ DIEKTPOHHEIH pecypc] : yuebnuk / E. A.
PyOuna, B. @. Mainsirusa. - 2-¢ U31., UCIpP. U JOM. - DeKTpoH.aaH. - M. : ®opym : Uudpa-M, 2018. - 240 c. -
(Cpennee nmpodeccnonansHoe o6pazoBanue). - Buemnsst cepuika: http://znanium.com/go.php?id=924768
7. MUKpOOpraHu3Mbl U OKpY»XKaromas cpeaa [DnekTpoHHbii pecype] : yueOHnoe mocodue / H. T,
Wnesimenko, JI. H. 1llabypoBa. - 2-¢ u3m., nmepepad. u mom. - DnekrpoH.aad. - M. : Mudpa-M, 2018. - 195 c. -
(Beiciree obpasoBanue - bakanaBpuart). - Buemssis cepiika: http://znanium.com/go.php?id=942735
6.2 JonosiHUTeILHAS JIUTEPATypa
1. PykoBOJCTBO IO MHKPOOHONIOTHH U HIMMYHOJIOTHH: yue0. mocodue /JI.I'. benos, P.I'. 'ocmaHoOB,
B.H. Kucnenko, O.I1. Konecuukosa, H.M. Konsrues, B.W. Ilnemakosa. — 2-¢ u3a. — M.: UHOPA-M, 2017. —
230 c. (OnexTpoHHBIH pecypc)
2. Berepunapnas mukpooOuonorus u ummyHosnorus. B.H. Kucienko, H.M. Koxpraes Yacts 1,3.
O6mas mukpobuonorus. YactHast Mukpoouonorus - M.: HUL] UH®PA-M, 2016. - 184 c.
3. MukpoOuosnorust [OnekTpoHHbIi pecypc] : yueOHuk i arpotexnoioros / O. J1. CumopeHko [u
ap.]. - Dnexrpon.gan. - M. : Uudpa-M, 2017. - 286 c. - (Bricuiee obpasoBanue - bakanaBpuar). - Bremmss
cesuika: http://znanium.com/go.php?id=912637

6.3 IlepeyeHnb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn UHTepHeT
. Open Office.

. Adobe Reader.

. Microsoft Office 2007.

. Mozilla Firefox.

Opera.

. Internet Explorer.

. 1C Ilpennpusitue 7.7

. STATISTICA Quality Control (QC) for Windows

©O~NOUTAWN R

7. MatepuaibHO-TeXHUYECKOe o0ecnevyeHue JUCIUIIHHbI

7.1 Aynuropuu AJisi IPOBeAeHUsI 3aHATHI (B COOTBETCTBUHM C MACIIOPTOM ayIUTOpHi). Jis mpoBeieHns 3aHATHI
W JIEKIIUH WCTIONB3YIOTCs aymutopuu: 6206 ¢ obopymoBaHWeM (MHKPOCKOM- 16 IIT., TEpMOCTaT, aHa’pOCTarT,


https://e.lanbook.com/book/211310
https://e.lanbook.com/book/260816
https://e.lanbook.com/book/129431
https://e.lanbook.com/book/207101
http://znanium.com/go.php?id=942738
http://znanium.com/go.php?id=924768
http://znanium.com/go.php?id=942735
http://znanium.com/go.php?id=912637

MUTATEIbHBIE CPEIBl, Ta00paTOpHAs MOCya, XOJOAUIBHUK OBITOBOM, HEOOXOIUMBIE KPACKH M AWArHOCTHKYMBI,
OakTepuuMAHBIA OONydyarenb, OakTepuosormdeckue mnemim -16mrT., pH- merp.), 6207 c obopynoBanuem
(MuKpocKom- 16 mIT., TEpMOCTAT, aHAIPOCTAT, HUTATENBHBIE CPEbl, JJAO0OpaTOPHAS ITOCY/Aa, XOJIOAUILHIUK OBITOBO,
HEoOX0MMbIe Kpacku M JTMarHOCTUKYMbI, OaKTEpHUIMIHBII 00yyarens, OaKTeproiornieckue netinu -16mr., pH-
MeTp), 6201 ¢ MyIPTUMETUHHBIM 00OpYyIOBaHWMEM, KJIAacC JUIA CAMOCTOSTENBHONH paboThl 00ydarommxcs,
000pyIOBaHHBIH PabOYMMH MECTAMH JJIs CTYAEHTOB, OCHAILICHHBIX KOMITBIOTEPAMH C JOCTYIIOM K 0a3aM JIaHHBIX U
cetu MHTEpHET.

7.2 llepeyennb HMH(OPMaLHOHHBIX TeXHOJIOT Ml
OducHbIC TPOrPAMMBI:
1. Open Office.

2. Adobe Reader.

3. Microsoft Office 2007.

WHurepHerT:

1. Mozilla Firefox.

2. Opera.

3. Internet Explorer.

DKOHOMUYECKHUE IIporpaMmabI:

1. 1C Ipennpusitue 7.7

2. STATISTICA Quality Control (QC) for Windows

8. ®oHABI OLEHOYHBIX CPEJACTB ISl TEKYLIero KOHTPOJISI yCIeBaeMOCTH U
NMPOMEKYTOYHOHATTECTALMH

OdopmirseTcs OTIEIBHBIM JOKYMEHTOM KaK ITPHIIOKEHHE K paboyeil mporpamme.
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