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1 IlepeyeHr mNIaHHpPYeMBIX pe3yJbTATOB O0y4YeHHUs] 10 JHCHHUILIHHE,
COOTHECEHHBIX € IIAHHPYEMBbIMH pe3yJbTaTAMH OCBOCHHMSI 00pa30BaTeJbHOI
NporpaMmbl

B pesynbrare ocBoenus OIIOII cneumanurera 1mo HampaBiICHUIO MOJATOTOBKHU
19.03.01 buorexHosorus, 1Mo JUCHUIITHHE « MUKPOOHOIIOTHS, 00YyYAFOIIHICS T0OJDKESH

OBJIA/IETh CIEAYIOIIUMH pe3yIbTaTaMu 00yUCHUS:
Tabmuna 1. - [lepeuens mranupyeMbix pe3ysnbratoB oOyderus mo OITOI]

Kon WNnauxatop [lepeueHs MIaHUPYEMBIX pE3yJIbTaTOB O0yUYEHHUS
KOMIIETEHLIUHN | JOCTHKCHMS 10 AUCLUIIIINHE
KOMIETEHLIUU

OIIK-1 CriocoOeH u3y4arb, aHAIM3UPOBATh, HCIIOJIE30BATh OMOJIOTUYECKUE OOBEKTHI U
MPOIIECCHI, OCHOBBIBASICH HA 3aKOHAX M 3aKOHOMEPHOCTSIX MaTEMAaTHYCCKUX, (PU3NUCCKHUX,
XUMHAYECKUX U OMOJIOTHYECKHX HAYK U WX B3aMMOCBSI3SIX

OIIK-1.1 Nsyuaer u 3HaTh: 3aKOHBI U 3aKOHOMEPHOCTH
aHaJM3HPYET MaTeMaTHYeCKUX, QU3NIECKUX, XUMHUECKUX U
OuosornuecKue OMOJIOTMYECKHUX HAYK, JIEXKAaI1e B OCHOBE
OOBEKTHI U MPOLECCh, | CTPOCHHS U )KU3HEEATEILHOCTH
OCHOBBIBasICh Ha MHUKPOOPTaHU3MOB.
3aKOHax " YMeTh: aHanu3UpOBaTh OMOJIOTHYECKHE O0BEKTHI
3aKOHOMEPHOCTSIX (MHUKPOOPTaHU3MBI) M TIPOIIECCHI C TIO3UITHH
MaTeMaTUYeCcKuX, CHUCTEMHOTO MOX0/a U MEXIUCIUTUINHAPHBIX
¢uznUecKux, CBA3EH.
XUMUYECKUX U Brnaners: MmeTonamu aHanu3a OMOIOTHYECKUX
OHMOJIOTHUECKUX HAYK H | 0OBEKTOB U MPOLIECCOB HA OCHOBE MHTETPALIUH
UX B3aUMOCBSI3AX €CTECTBCHHOHAYYHBIX 3HAHHH.

OIIK-1.2 Ucnonezyet 3HaTh: OHonornuyeckue oOBeKTH (0aKkTepuy,
OMOJIOTHIECKIE TpUOBI, TPOXOKH, BUPYCHI) M X META0OTNICCKUE

00BEKTHI U MPOLIECCHI
IUISL peLICHUS

IMpoucCCChl, IPUMCHACMBIC B OHMOTEXHOJIOTHH.
VYMeTh: UCIIOJIb30BaTh MHKPOOPraHru3MbI U

po(heCcCHOHATBHBIX MPOIYKTHI KX METa0OIM3Ma JJIsl peIICHHUS
3a/1a4 B 007acTH mpoh)eCCHOHANBHBIX 3a7a4 B 00J1aCTH
OHMOTEXHOJIOTUH OMOTEXHOJIOTHH.

Brnaners: HaBbIKaMH pabOTHI C OMOIOTHYECKUMH
o0BpeKTamMu (MUKPOOPTaHU3MAaMH) /TS TIOJTYIEeHHUS
LEJIEBBIX MTPOAYKTOB OMOTEXHOJIOTHYECKOTO
MIPOU3BOACTBA.

OIIK-7 Crioco6eH MpOBOIUTE SKCIIEPUMEHTABHBIE UCCIICIOBAHUS M UCIIBITAHUS 110 3a1aHHOH
METO/IMKE, HAOIIOICHUS U U3MEpeHus1, 00padaThIBaTh U HHTEPIPETUPOBATH
JKCIICPUMECHTABHEIC JaHHBIC, TPUMEHSS MaTeMaTu4deckue, (pu3ndeckue, (PU3nKo-
XUMHYECKUE, XUMUUECKHE, ONOJIOTHIECKHE, MUKPOOHOIOTHYECKHE METOIbI

OIIK-7.2 IIpumensier 3HaTh: MUKPOOHOIOTHIECKIE, XUMUIECKUE,
MaTeMaTHYECKHE, (PU3UKO-XUMUYECKHE U OMOJIOTUYCCKHE METOIbI
(husnueckue, Guznko- WCCIICJIOBAHUS, HCTIOJIb3YEMBbIC 11 00pabOTKH
XAMHAYECKHUE, SKCIIEPUMEHTAIBHBIX TaHHBIX.
XAMHYECKHUE, YMeTh: NPUMEHITh MUKPOOHOJIOTHIECKUES U
OHOJIOTUYECKHE, JIPyTHE METOIbI IPU 00pabOTKE Pe3yIbTaTOB
MHUKPOOUOIOTMYECKHE | SKCIIEPUMEHTOB, HHTEPIPETUPOBATH MOTYyUYCHHBIC

METOBI TIPH 00pabOTKeE
U UHTEPIPETUPOBAHUN
JKCIIEPUMEHTATBHBIX
JTAHHBIX

JIAaHHBIE.
Bnanets: HaBbIkaMu 00paOOTKH M UHTEPIIPETAIN
9KCIIEPUMEHTAIIBHBIX JaHHBIX C UCIOIb30BaHHEM
MHKPOOHOTIOTHICCKIX, XUMUICCKUX B (PU3UKO-
XMMHYECKUX METOJIOB.




4
2 MecTo aucuumiunsl B crpykrype OOII BO

JucuumuinHa «MUKpPOOHOIOTHS» OTHOCUTCS K 4YacTH, (opMUPYyeMOH ydaCTHUKAMU
oOpa3oBaTenbHbIX OTHOWEHUH O6510ka b1 «Aucuunnuns». M3ydaercs B 3 cemecTpe Ha 2 Kypce
npu oyHOM Qopme o0OydeHus. 3HAHUS 1O MHUKPOOMOJOTHMH Oa3upyroTcs: XUMUS
HEOpraHWyeckas W aHAJIMTUYEeCKas, OCHOBbl OHMOTEXHOJOTMH, XuUMHUS (u3HyYecKas U
KOJUIOMJIHAsA, XMMHsI OpTaHUYeCKasl.

JlucumImHa ABIJIETCS OCHOBOIIOJIATAIOUIEH, IPU N3YYEHHUHN CIIEAYIOINX JUCIUILINH!
Berepunapnas 6uotexnororusi, [Ipogyuentst BAB, bBUOTEXHOJIOIMS MOJIOYHOIO MPOU3BOICTBA,
BuotexHonorus KOpMONpoOU3BOJACTBA, TeXHOMOTHS (EpPMEHTHBIX IpenaparoB, be3oTxoaHble
OMOTEXHOJIOTMU THILEBBIX IPOU3BOICTB.

3 O0beM TUCUMIVIMHBI B 32Y€THBIX €IMHUIIAX C YKA3aHUEM KOJIHYeCTBA
aKaJeMH4YeCKNX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaaBartesieM (Mo BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITEJIbLHYI0 padoTy
00y4arIuXxcs

OO01mast TpyA0eMKOCTh TUCIUTUTHHBI COCTABIISIET 4 3a4eTHBIC enquHull, 144 Jaca.
Ta6muma 3.1 - Pacnipeaenenne GpoHma BpeMEHHU 10 CEMECTPaM M BUAAM 3aHATHIM, B yacax

Bun yueOHbIX 3aHATHIA OunHoe o0yueHue

KonTakTHas padora o0yuyaomuxcs ¢ npenojgasarejiaemM

(Bcero, yac) 85

B TOM UYUCIJIE:

- JIeKIUH, Yac
B TOM YHCJIE€ B BUJIE PAKTUYECKON NMOATOTOBKH (IIpH 34

HaJIMYHH ), 9ac

- nabopaTopHble (IPaKTUYECKUE) 3aHATHUS, Yac

B TOM YHCJIC B BHJI€ MPAKTHYECKOM IMOJATOTOBKH (IIpH 50
HaJIMYWH ), Yac
- 3a4eT, Yac
- DK3aM€H, Jac 1
CamocTrosiTesibHasi padoTa o0ydyarwimuxcs (Bcero, 4ac) 32
B TOM YHCIIE:

-TIOATOTOBKA K JJAOOPAaTOPHBIM (ITPAKTUYECKUM) 3aHATHSM, 16
qac
- paboTa c TeCTaMy ¥ BOIIPOCAMH JJISi CAMOTIOATOTOBKH, Yac 16

- BBIIOJIHEHUE KYPCOBOr'0 IPOEKTa (paboThl), Yac -
- IOITOTOBKA K 3a4ETy, Yac -

- IOATOTOBKA K DK3aMEHY, 4ac 1
Oo01mast Tpy10eMKOCTH qac 144
3.e. 4

4 Coaep:xaHue TUCHHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 pa3aejiaM U
TeMaM € YKa3aHHeM OTBEIeHHOI0 HA HUX KOJIUYeCTBA aKaleMHUYeCKUX YaCOB 1
BH/I0B y4eOHbIX
3aHATHH



Tabmuua 4.1 - Pa3nenbl TUCHMIUIMHBI U TPYIOEMKOCTb 110 BUaM Y4€OHBIX 3aHATHIMA

TCMBI

Paznen
IUCIHAIIINHEBI

Bunbt yueOHOM pabOThI, BKITFOUAsi CAMOCTOSITEIIEHYIO padoTy
CTYZICHTOB U TPYJIOEMKOCTb, B 4acax

JICKITNH

nabopaTopHbIe
paboThI

BCETO
AYJUTOPHBIX
qaCoOB

CaMOCTOSITEIIbHAS
pabora

O4YHO

O4YHO

OYHO

O4YHO

Pasmenx 1. OOmas

MHUKPOOHOJIOTHS

Hctopus pa3Butus
MUKPOOHOIOTUN
Cucremartnka
MHKPOOPTAHU3MOB.
dusnonorus,
FCHETHKA
MHKPOOPTaHU3MOB.

16

28

10

Paznen 2. OcHOBBI
Y4EHHUS 00
MH(DEKIHH.
Nudexnus u
MH(EKITMOHHAs
00JIe3Hb.
[TarorenHocts
BUPYJEHTHOCTh
MHUKPOOPTI'aHHU3MOB.

16

28

12

Pa3zgen 3. OcHOBEI
MMMYHOJIOTHH.

NMmmyHuTET u
MMMYHHas

cucrema.
Cneuunduyeckue u
HecnenupuiecKe
(bakTopbI
MMMYHUTETA.
Antutena 5
AHTUTCHBI.

18

28

10

Hroro

17

50

84

32

Tabauna 4.2 - Conep:kanue THCHUILUINHBL, CTPYKTYPHPOBAaHHOE 110 pa3fe/iaM H

TeMaM

Conepxanue pasaena (TeMbl) IUCHUTUIMHbI

Bpewms, ak.uac
(ouHOE)

(I)]/IIWIO.TIOFI/IH, I'¢HCTHKA MUKPOOPIraHu3imMoB.

Pasnen 1. O6mas mukpoOuoJiorus
Hctopus pazButuss MUKpoOHoorun CucreMaTuka MUKPOOPraHU3MOB.

Jlexyuu




1.1

Hcropus pa3BuTHSA MHKPOOHO0JIOTHH. Cucremaruka
MHMKPOOpPraHu3mMoB. lcropuueckue dTambl B pa3BUTHH
MHUKPOOHOJIOTUH KaK HayKu. Beimaromniiecs: yueHble-MUKPOOUOIOTH
U ux OTKpbITHA. JlocTikeHHss B 00JacTH MHUKPOOHMOJIOTHH.
Knaccudukanusi, HOMEHKIATypa, TAaKCOHOMHYECKHE TPH3HAKU
MHUKpoopranu3mMoB.  [loHaTuss  Buzpa, mTaMMa M KJIOHa
MHUKPOOPTaHU3MOB.

[ludppoBast MUKpOCKONMsS W aBTOMaTH4ecKas WACHTUDUKALMS
oaktepuii: or MALDI-TOF k HelpoceTsiMm

1.2

Mopdosorusi U cTpoeHHe OaKkTepuil, MHKPOCKONMYECKHX
rpu0oB. BHeminue mnpusHaku u cTpoeHHe OakTepuil, B T.4.
MUKOIJIa3M,  PUKKETCHH,  XJIaMHIUH. Mopdonoruueckue
ocobenHoctu TpubOB ponoB Mucor, Penicillium, Aspergillus,
Fusarium,  Stachibotris, = Dendrodochium u  BO30yauTENCH
JIEPMaTOMHKO30B.

Junanen®-MuUKpo — mporpaMMHoe obecriedeHue s HU(POBBIX
MHUKPOCKOIIOB - JIJIi aBTOMATH3alli{, BU3YyaJIN3allUU, U3MEPCHHUS,
CUCTEMAaTH3allMi HCCIEJOBAHUNA MHKPOOOBEKTOB B METUIMHE,
OMOJIOTHH, BETEPUHAPUH U T.II

1.3

Ilutanne M AbIXaHHE, POCT W Pa3MHOKEHHE, KYJbTypajibHble
CBOICTBA, FTeHeTUKA MUKPOOPTraHN3MOB, AHTHIeHHbIE CBOHCTBA
MHKpoOpranusmoB. Kiaccudukanuss MHUKPOOPTraHU3MOB IO
crocoOy mutaHus U AbixaHus. crounuku 3Hepruu. A3poOHOE U
aHa’poOHOE JeTUAPOreHupoBaHue. JJnHAMIKA Pa3BUTHUS TOMYJISILIUN
OaxkTepuil B NMTATENILHOW cpefe U OMOJOIMYECKUE CBOMCTBa
OakTepuil B 3aBUCHUMOCTH OT (a3pl pocta. Kiaccuduxanus
NUTATEIbHBIX CPEJ ISl KyJIbTHBHPOBAaHUS OakTepuil M TPUOOB.
Oco0eHHOCTH POCTa MHUKPOOPTaHU3MOB HA IUIOTHBIX, KHUIKUX U
NOJYKUJKUX THTATEIbHBIX Cpefax. Buuel aHTHreHOB Oaktepuit
(comatuyeckuii, KamnCyJibHBIA, JKI'yTHKOBBIH). [IpoTekTuBHBIC
antureHpl. l'eHotun u  ¢QeHoTHH  OaKTEpUATBHOW  KIIETKH.
Ocobennoctu ctpyktypsl JIHK. Ilmasmuapl, ux QyHKOuM B
OaKTepHAIBHOM KIICTKE.

1.4

Biausinne ¢akTropoB BHemIHeH cpelbl HA MHMKPOOPIraHU3MBbI.
MexaHu3M JISHCTBUSL HA MHKPOOPTaHU3MBI BBICOKMX W HH3KHX
TeMIlepaTyp, JIy9UCTOW  OSHEpIuM, XUMHUYECKHX  BEILECTB,
AHTUOMOTHKOB, OakTeprodaroB, OAKTEPUOIMHOB, (PUTOHIUIOB H

1p.

1.5

MuxkpodJiopa Tena KMBOTHBIX. ODK30TCHHAas M DHJIOTCHHAs,
AyTOXTOHHAs ¥ QJIOXTOHHas MHKpodiopa Tela KUBOTHBIX,
nosie3Hast Mukpoduopa. Jlucoakrepnos. CI1D-KUBOTHBIC.

1.6

IKOJI0THs1 MUKPOOPraHn3MoB. MUKpOOHBI aHTaroHu3m. Poib
MUKpPOOPTaHM3MOB B KPYrOBOpPOTE BEIIECTB B  MPHUPOJE,
HKOJIOTHMYECKasi HHUIIA, (OPMBI  B3aUMOOTHOLICHUH  MEXIy
MUKPOOPraHU3MaMHU.

OK30reHHass M DOHAOIEHHas, AayTOXTOHHAas M  aJUIOXTOHHAs
MUKpOQJIopa Tena KUBOTHBIX, 0JI€3HAsE MUKpPOQJIopa.

Jlabopamopuvle (npakmuyeckue) pabomwi

1.7

BakTepuosiornyeckasi TMarHoCTUKA. [IpUHIMIBI OpraHU3anuu
U o0opyIoBaHHE BETepHHApPHBIX Jabopatopuil. TexHuka
0e30macHOCTH IpH padoTe B BeTepuHApHOU JabopaTopuu. Oomas
cXeMa _ MpoOBeJeHHsl  0AKTEPHOJOIMYeCKOi  /TMAarHOCTHKH.




IIpaBuima  B3ATHsA, KOHCEPBUPOBAHMS M  TPAHCIOPTUPOBKHU 2
IIaTOJIOTMYECKOr0 MaTEpUAIa.

1.8

Mukpockonu4eckue MeTOAbI HMCCIAECAOBAHMM. Y CTPONCTBO 2
MHKPOCKOIIA U IpaBuJIa paboThl ¢ HUM. Bubl MUKPOCKONHUHU.

1.9

TexHHKa NPUTOTOBJICHUS NPENAPATOB IS

MHKpockonuu. bakrepnonornyeckue kpacku. Ilpocroi merox
OKpamMBaHus npenaparoB. HM3ydyeHue OCHOBHBIX (opm
OakTepuid. 2
TexHWKka TIPUTOTOBIICHHS  MpENnaparoB sl  MHUKPOCKOIIWHU.
bakrepuonornueckue kpacku. IIpocTolr MeTox OKpallMBaHWS
npenaparoB. M3ydenne ocHOBHBIX hopM OakTepuil.

1.10

JAuddepeHualIbHO-ITMATHOCTHYECKH MeT0J OKpalMBaHUA
O0axTepuii.

Crnoxuele (nuddepeHnnanbHble) METOAbl OKPALIMBAHUS OAKTEPHIA. 2
Oxkpacka o ['pamy

1.11

Pabora ¢ cumynstopom MU i ananuza ¢ororpaduii KoJIoOHUN U
OKpAaIIeHHBIX Ma3KOB

1.12

Caoxknble Meroabl okKpammBanusa. OkxpamMBaHHE — CIIOP.
OkpalMBaHye KarcyJ.

Pa3nea 2. OcHOBBI yueHHus 00 HHpEKIUMH.
Nudpexuus u nHPpekinoHHasA 00J1e3Hb. [IaTOreHHOCTH M BUPYJIEHTHOCTH
MHMKPOOPTraHNu3MOB.

Jlexuuu

2.1

Nudexuuss u undpexkunonHass 0ose3Hb. POpMbl MPOSBICHUS 2
UHQEKIMOHHOr0  mpouecca. Poiab  MHKpOOpraHusmoB B
BO3HHUKHOBEHUH U PA3BUTUU MH(MEKIIMOHHON OOJIC3HH.

2.2

IIaToreHHOCTHL M BHPYJIEHTHOCTHL MUKPOOPraHu3mMoB. DakTopsl
IIATOT€HHOCTH MUKpOOpranusmMoB. [IpuHnmn onpenenenus LDs. 2
MHBa3MBHOCTh U TOKCUYHOCTH MHUKPOOPIAaHM3MOB, 3HAUEHUE DTUX
(dakTopoB B pa3BUTHHM HH(EKIIMOHHOTO Tmporecca. [IpumeneHue
MHUKPOOPIaHU3MOB € 0cJIa0JI€HHON BUPYJIEHTHOCTBIO.

Jlabopamopuvle (npakmuueckue) pabomol

23

Hccnenoanue 6akTepuii Ha MOABHKHOCTb. 2
Bucsigas karmisi, moceBsl HAa MIDK.

2.4

Crepuinsanus. dusuueckue METOJIBI CTEpUITU3ALIUH.
XUMHYECKHE METOJbl CTEePHIM3AIMH. MEXaHWYeCKUe MEeTO/Ibl
CTCpHIIM3AINN.

2.5

Ha3znavenue u kinaccupuxkanms
MUTATEIbHBIX Cpel 1JIs1 OaKTepuii
M WX TpuroroBjeHme. BupryanpHas mabopatopHas pabota 2
«KynpTHBHpOBaHUE U PA3MHOKEHNE MUKPOOPTraHU3MOB) (ILIATHO)
(Lleatp mmdpoBeIx 00pa3oBaTeIbHBIX pecypcoB HarmoHamIsHOTO
UCCIIEIOBATENILCKOTO TOMCKOTO MOIMTEXHUYECKOTO YHUBEPCUTETA)
Ccpuika:

https://portal.tpu.ru/ceor/v_lab

2.6

IloceBbl GakTepuii HA MUTATE/bHbIE Cpelbl. TeXHUKA MMOCEBOB 2
OakTepuii Ha TMHTATENbHBIE Cpelbl. MeToAbl KyJIbTHUBHPOBAHHS
Oaktepuii. MeToabl BBIACTICHUS YHCTHIX KYJIBTYp OaKTepuil.
Flash-anmmanus «3aBUCUMOCTh CKOPOCTH pPOCTa KOJIOHUU OT
CKOPOCTH JICIICHHS KIICTKID)



https://portal.tpu.ru/ceor/v_lab

(ayxeH Flash-mieep). 2
2.7 | Meronbl  BbIJEJEHHSI  YHCTBIX KYJIbTYP M METOIBI
KYJbTHBHPOBAHHS AHAPOOHBIX MUKPOOPTaHU3MOB. 2

2.8 | OnpenesieHne KOJUYECTBA KJIETOK BbICEBOM HA IJIOTHbIE
NUTaTeJbHbIe Cpeabl (Yale4YHbIi MeTON).

bakrepuonornueckuii  Meron  mojacuera (C  OTIEYATKOB).
Ompenenenre  pa3MepoB  MHKPOOPTAaHM3MOB € TTOMOIIBIO
ONTHUYECKOT0 MUKpOcKoma. KoMnbroTepHBI aHAIM3aTOp KOJTOHUI
mukpoopranuzMoB KOMITAHKOJI-M1 ("HABUTEX", Poccus) ¢
NporpaMMHBIM obecrieueHHeM. MoOOUIbHOE TPHUIOKEHUE s
MoIcuéTa KOJMYECTBA BHIPOCIINX KOJIOHUM MUKPOOPTAHU3MOB JIJIsI
Android Promega Colony Counter.

2.9 | KyabtypaabHble cBoiictBa Oakrepmii. KynbTypanbHble 2
cBoiicTBa OakTepuil Ha IUIOTHBIX MHUTATEIbHBIX Cpelax.
KyneTypanbHbie cBoiicTBa OakTepuid B JKUIKHX MHUTATEIHHBIX

cpelax.
2.10 | ®epmeHTaTHUBHBbIE (0MOXHMMHMYECKHE) CBOiicTBA OaKTepHii.
Onpenenenue dbepmeHTaIUU YIJIEBOJIOB. Omnpenenenue 2

MPOTEOTUTHYECKUX  CBOWCTB. OmpeneneHue peaynupyromei
(BoccTranaBiMBawLIeil) crnocodHoctu. OmpeneneHue ¢GepMeHTa
karanassl. Onpenenenne miazmokoaryssinuu. Onpenenenne JJHK-
a3pl. OnpeneleHNue TeMOJIMTHICCKOM CIIOCOOHOCTH.

Paznen 3. OCHOBbI HUMMYHOJIOTHH.
Nmmynurter n uMMyHHas1 cucteMa. Cnennpuyeckne u Hecnienuduyeckne pakTopbl
HMMYHHUTETa. AHTHTEJIA U AHTHT eHbI.

Jlexyuu

3.1 | A(MmMyHuter W uMMYHHas cucrema. Cneuuduuyeckue u 2
Hecnienuuyeckne (GakTopbl HMMYHUTETA. AHTHUTeJA U
aHTUreHbl. Buiapl MMMyHHMTETa, OpraHbl MMMYHHOW CHCTEMBI.
3HaueHWe U POjb UMMYHHUTETA B IMOAJIEPKAHUM FOMEOcTasa Ipu
uHeKkunoHHo# naronoruu. Kinetounsie 1 ryMopanbHble (akTOpbl
UMMYHUTETa. MexaHu3M HMMMYHHOIO OTBETa. AJIJIEpIEHBI.
['Mnep4uyBCTBUTEIBHOCTh HEMEJIEHHOTO M 3aMEIJIEHHOIO THIIOB.
XUMHUYECKass CTPYKTypa aHTUTEN M aHTUreHoB. Dopmsl
B3aUMOJICHCTBHSI AaHTUTEJ U AaHTUTEHOB.

3.2 | Mertoabl AUATHOCTHKH HH(EeKIHNOHHBIX 0oJ1e3HeH.
XapakTepucTHKA CEpPOJIOTHYeCKUX peakiuii. Buonpenaparnl.
Knaccuueckne W TE€HOTMNMYECKHE METOAbl  JTMATHOCTUKU

UH(PEKITMOHHBIX 00JIe3HEH. bakrepuonorunueckue, 2
MUKOJIOTHYECKHUE, CEPOTIOTHUECKIE, IMMYHOJIOTUIECKHAE METOIBI,
MOJIMMEpa3Hast Hemnyas peakiusi, JIHK-rubpuauzanus,

ounocencopsl, ouountsl. PA, PI1, PCK, U®A u ux Mmogudukanmy.
TeXHOJIOTHST ~ W3TOTOBJCHHS  JUAHOCTHYECKHX  CBHIBOPOTOK,

AQHTUTEHOB,  JPUTPOIMTAPHBIX  JIMATHOCTUKYMOB,  BakIlWH,
aHTUOMOTHUKOB, OaKTeprHodaroB u Jip.
3.3 | YueHue 0 CaHUTaApHO-TIOKA3aTeJbHbIX MHKPOOPraHHU3Max. 2

Mukpobuoornyeckoe uccjieJoBaHne BO3AyXa, NOYBbI, BOAbBI,
HaBo3a. [[pyuHIMNBI 1 METOJBI CAHUTAPHO-MUKPOOUOIOTHUECKUX
HUCCIEeIOBAHUN

Jlabopamopuvle (npakmuyeckue) pabomwi

3.2 |Onpez[ene1me KOJIHYECTBEHHOI0 M KAa4YeCTBEHHOI0 COCTaBa 2




MHUKPOQJIOPHl  NUINEBAPUTEJLHOI0 TPAKTa  KUBOTHBIX.
JlncbOakTepnos.

3.3 | buonornueckne MeToAbl McCCJeJ0BaHW. MeToabl 3apakeHUs 2
7a00paTOpHBIX  JKUBOTHBIX.  OrmpeneneHue  BUPYJIEHTHOCTH
MHUKPOOpPTaHu3MoB. bakTepuonornyeckoe HCCIEAOBAaHHE TPYIOB
71a00PaTOPHBIX KUBOTHBIX.

3.4 | [IpuMeHeHHe CEPOJIOTHYECKHUX PeaKUHid s JHATHOCTHKH 2
HH(PEKIUOHHBIX 0oJ1e3Hel )/ HICHTU(PUKALMHU
MHKpoopranu3moB. Peakuus arrmotuHauuu (PA), peaxius
nperunutauu (PIT) 2

3.5 | IlpuMeHeHHe CePOJIOTMYECKMX PpPeaKkuuil sl JAUATHOCTHKHU
HH(PEKIUOHHBIX 0oJ1e3HeH )/ HICHTU(PUKALMHU 2

MHKpoopranu3moB. VmmyHopepmentHbiii ananmuz (MDA),
peakuus HerTpanusamuu (PH)

3.6 | IIatoreHHble CTA(QUIOKOKKH H CTPENTOKOKKH. Meroas! 2
71a060paTOPHOI TMAaTHOCTHKHU.

3.7 | YueHne 0 CAHMTAPHO-NIOKA3aTeJbHbIX MHKPOOPraHU3MAaX.
Muxkpoouossoruieckoe Mccjaeg0BaHue BO3AyXa, MOYBbI, BOIbI,
HaBo3a. [IpUHLUIIBI U METO/ABI CAHUTAPHO-MHUKPOOHOIOTHYECKIX
HCCJICIOBAHUI

5 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecneYeH sl 1JI CAMOCTOSITeIbHOIH padoThI
00y4aromuxcs Mo JUCIUNTIUHE

CamocrosiTenpHast paboTa CTyACHTOB MO TUCHUIITHHE «BerepuHapHas MUKpOOHOIOTHS 1
MUKOJIOTHSD BKIIIOUAET ayJUTOPHYIO M BHEAYJUTOPHYIO CAMOCTOATEIbHYIO pabOTy B TEUCHUE
3 u 4 cemectpa.

AynutopHas caMOCTOsITeNIbHas paboTa OCyIIecTBIsieTcs B (hopme BBHIOTHEHUS 3aJaHHiA
Ha TPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHSAX, a TAK)KE BBITOTHEHUS 3aJaHUN ISl TEKYIIETO
KOHTPOJISI 3HAHUH 10 3aBEPIICHUN U3YUECHUS TEMBI.

Breaynuropnas camocrtosiTenpHas paboTa BKIIOYACT: IMOATOTOBKY K ayAUTOPHBIM
3aHATUSAM U MEPONPUATHIM TEKYILEr0o KOHTPOJIS; 3aBEPLICHUE 3a1aHH, TPe1yCMaTPUBAIOIINX
paboTy ¢ 3aKOHOAATEIBHBIMUA U HOPMAaTUBHBIMU MaTE€pHAIaMH, BHITIOJTHSIEMBIX CTY/ICHTaAMH Ha
MPaKTUYECKUX 3aHATHUAX; OJTOTOBKY K aTTECTAI[MU IO UTOr'aM OCBOEHHUSI TUCLUILIAHBI.

CamocrosiTenpHas paboTa BBIMOTHSACTCA CTYJACHTAMH B YMTAJIBHBIX 3ajlax OWOIMOTEKH,
KOMITBIOTEPHBIX KJIAcCax, a TakKe B JOMAIHUX YCIOBUAX. Bce BUIBI caMOCTOSATEIbHOMN
paboThl  CTYACHTOB  TOJKPEIUICHBI  y4eOHO-METOAWYECKMM ¥ WHGOPMAIMOHHBIM
oOecrieueHreM, BKIIOYAIONIMM YYEOHUKH, Y4EOHO-METOAMYECKHE MOCOOMS, KOHCIEKTHI
JeKuui, HeoOxoaumoe mnporpammHoe obOecrnieueHue. CTyAeHTbl UMEIT KOHTPOJIUPYEMbIH
JIOCTYII K pecypcy UHTepHeT.

IIpumepHas TeMaTHKAa KypPCOBBIX IPOEKTOB (pador):
HE MIPEelyCMOTPEHO

6 @DoHJ O1LIEHOYHBIX CpPpeacCTB 1Jisl IPOBEACHUS l'[pOMe)KyTO‘{HOﬁ aTrecralum
oﬁyqamumxca o ITMCIHUIIJIMHE

[TpencraBneH B NpUIOKEHNUHU K pabodel mporpaMMe AUCHUIITUHB « MUKPOOHOIOTHS».
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7 IlepeyeHb OCHOBHOI1 1 1I0NIOJHUTEJIbHON y4eOHOMH JUTEepaTypbl, HEO0OX0AMMOM 115
OCBOCHHS JHCIHUIIIMHBI

1 Berepunapnas mukpoOuosnorus u Mukosorus : yueOHuk / H. M. Komsrues, P. T.
l'ocmanos ; pen.: M. H. Hukutun, O. H. Unbunckas. - CI16.; M.; Kpacuoaap: Jlans, 2022. -
624 c. https://e.lanbook.com/book/207101
2. [TpakTHKyM 1O BETEpUHAPHONH MUKPOOHOIOTMH U MHUKOJOTHH : yuyebHoe nocodue / P.
I'. 'ocmanoB, H. M. KonbsiueB, A. A. bapckos ; peu.: B. H. Kucinenko, M. P. Illapunoga. -
M. ; CII6. ; KpacHonap : Jlanb, 2014. - 384 c. https://e.lanbook.com/book/2115442.
3. JlaGoparopHas AuarHocTHKa MHPEKIIMOHHBIX Ooye3Hel : y4yebHoe mocoome / P. T.
l'ocmanos, P. X. PaBunos, A. K. l'anuynnus ; peu.: 1. I'. Jlateinos, X. H. Makaes. - 3-e u3n.,
crep. - CII6.; M.; Kpacuogap : Jlans, 2021. - 196 c. https://e.lanbook.com/book/215735
4. CanHuTapHas MHUKpPOOMOJIOTHSI THUILEBBIX MPOAYKTOB: ydeOHoe mocobue / P. T.
['ocmanos, H. M. Konerues, I'. @. Kabupos, A. K. 'anuynnmua. — 2-e usn., ucnp. — CaHKT-
[TerepOypr: Jlanp, 2022. — 560 c.  https://e.lanbook.com/book/211
5. Konerues, H. M. Betepunapuast MmukpoOuonorust 1 Mukosiorusi: yueouuk / H. M. Kosbrues,
P. T. T'ocmanoB. — 3-e wu3n., crep. — Cankr-IlerepOypr: Jlams, 2022. — 624 c.
https://e.lanbook.com/book/207101

8 Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEpHETY,
HEe00XO0AUMBIX /151 OCBOCHMS 1M CHUIIUHBI

1. OdunmanbHBII HHTEPHET MOpTal MUHUCTEPCTBA CENbCKOTO X03s1iicTBa PO
(Mwuncensxo3 Poccun). http://www.mcex.ru/

2. DIIEKTPOHHOE usnarensctBofOPA T

3. DneKkTpoHHas 6ubMoTeyHas cuctema «Jlanby https://e.lanbook.com

4. [udposoii obpazoBaTenbHbIil pecypc IPRsmart

5. 00O «IIOJIITPEJ CripaBoYHUKIY

6. HanmonanwsHas snexkrporHasondanoreka HOb

7. HAVYUYHAS DJIEKTPOHHAA BUBJIMOTEKA eLIBRARY.RU
https://elibrary.ru/defaultx.asp?

9 MeToauyecKue YKa3aHus sl 00y4al0IIUXCH 10 OCBOCHUIO JUCHMILIHHbI

OCHOBHBIMU BHUJAMH YUYEOHBIX 3aHSATHI AJIsl CTYJIEHTOB MO JaHHOMY Kypcy yueOHOMH
JTUCUUTUTUHBI SIBJISIFOTCS: JIEKIIUH, 1a00paTOPHBIE U MPAKTUUECKUE 3aHATUS U CAMOCTOSITEIbHAs
paboTa CTyJeHTOB.

MeToauyeckue yka3aHMsl K JIEKHMOHHBIM 3aHATHAM. B JeKuusx wusnararorcs
OCHOBHBIE TEOPETUYECKUE CBEACHUS, COCTABIAIONIME HAYYHYIO KOHIEMIHI0 Kypca. Jlis
YCHELIHOr0 OCBOEHUS JIEKIIMOHHOTO MaTepHualia peKOMEHIYeTCs:

-10CJI€ MPOCTYIIUBAHUS JIEKIIUH TPOYUTATH €€ B TOT XK€ JICHB;

-BBIIENIUTh MapKepaMU OCHOBHBIE MOJIOKEHUS JICKIIUH;

-CTPYKTYpPUpPOBaTh JICKIMOHHBIA MaTepHal C TIOMOIIbI0 3aMETOK Ha TOoJsAX, B
COOTBETCTBUU C IPUMEPHBIMU BOIIPOCAMH JIJIsl TOATOTOBKHU.

B nporecce JNEeKIMOHHOTO 3aHATHS CTYACHT JIOJDKEH BBLACNSATH Ba)KHbIE MOMEHTHI,
JIOTUYECKYIO CBSI3b H3JIara€MOro MaTepHalia, BbIBOJbI, OCHOBHBIEC IOJIO)KEHUS, BBIJIEISAThH
KJIIOYEBBIE CI0Ba, TePMUHBL. OO03HAYUTH BOMPOCH], TEPMUHBI, MaT€pHall, KOTOPBIA BHI3HIBAET
TPYIHOCTH, IOMETUTDH U MOMBITATHCS HAWTU OTBET B PEKOMEHAYEMOM JIUTEPAType WU CETU

«Uurepuer». Ecmum camocrosiTensHO He yhaa€rcss pa3o0partbecs B Marepuale,
HEO0X0aUMO C(HOPMYJIUPOBATh BOMPOC M 33JaTh IMPENOJABATENI0 HAa KOHCYJIbTAIlMH, Ha
3aHATUU. CTyAEHTYy pEKOMEHIyeTcs BO BpeMs JeKIUH Y4yacTBOBaTb B 0OCYXIECHUU
POOJIEMHBIX BOMPOCOB, BHICKA3bIBaTh U apTyMEHTUPOBATH CBOE MHEHHE. DTO CIOCOOCTBYET


https://e.lanbook.com/book/207101
https://e.lanbook.com/book/2115442.%20
https://e.lanbook.com/book/215735
https://e.lanbook.com/book/211
https://e.lanbook.com/book/207101
https://e.lanbook.com
https://elibrary.ru/defaultx.asp
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JTydIIeMy YCBOSHHIO MaTepHaja JIEKUUH M O00JieryaeT 3allOMHHAHUE OTACIbHBIX BBIBOJIOB.
[IpocnymaHHBI MaTepuan JIGKIMU CTYISHT JOJDKeH mpopaborats. OT TOro, HACKOJIBKO
3pPeKTHBHO 3TO OyIEeT CAeIaHo, 3aBUCUT M MPOYHOCTh YCBOEHHs 3HaHMH. PexomeHmyercs
HepeYnTaTh TEKCT JICKIUH, BBISBHUTH OCHOBHBIE MOMEHTHI B KaXKIIOM BOIIpOCE, 3aTeM
O3HAKOMUTBCS C HM3JI0)KEHHEM COOTBETCTBYIOIEH TEeMbl B y4eOHUKaX, MPOAHAIM3HPOBATH
JIOTIOJTHUTEIIBHYIO Y4eOHO- METOAMYECKYI0 W HAYYHYIO JINTEpaTypy HO TeMe, PACHIMPHB H
yriIyOMB CBOM 3HaHM. B mporiecce peKOMeHIyeTcsl BBITUCHIBATh U3 U3YUYEHHOH JIUTEPaTyphl
¥ TTOI0MPATh CBOM NMPUMEPHI K U3JI0)KEHHBIM Ha JICKITHH MTOJIOKCHHSIM.

MeTtoanyeckue peKOMeHAANMH CTYAeHTAM K NMPaKTHYeCKHM 3aHATHAM. BaxHoii
COCTaBHOM YacThl0 Yy4eOHOTO Tpoliecca B By3€ SIBIISIIOTCS MPAKTHUYECKUE 3aHSTHS, KOTOPBIC
MIOMOTAIOT CTYJEHTaM TJIyO)ke YCBOWUTH Y4EOHBI MaTepuas, NPUOOPECTH NpPaKTUYECKHUE
HABBIKM M HaBBIKM TBOPUYECKOU pabOTHI Ha/l yICOHOU, HAYYHOU JTUTEPATYPON, HOPMATHBHBIMHU
NPaBOBBIMU JIOKyMEHTaMH. [ImaHbl MpakTUYeCKUX 3aHATHHA, UX TEMaTHKa, PEKOMEHIyemas
JUTEPATypa, IEb U 33a4H €€ U3yYeHUs COOOIIA0TCS penoaBaTesieM Ha BBOIHBIX 3aHATHSX
WIN B METOIMYECKHUX YKA3aHUAX M0 JAaHHON TUCHUIUIMHE.

[Tpu mMoOATrOTOBKE K MPAKTHYECKUM 3aHSATHSM M BBIMOJHEHHH KOHTPOJIBHBIX 3aJaHHUN
CTYACHTaM CIJIeyeT HCIOJb30BaTh JUTEpPATypy W3 NPUBEACHHOTO B JaHHOM Hporpamme
CIIHCKa, a TAK)KE PYKOBOJICTBOBATHCS YKa3aHUSAMHU M PEKOMEHIAIIUSMHU MIPETIO1aBaTEls.

Iepen kaIpIM MPAKTHYECKUM 3aHATHEM CTYJICHT M3YyYaeT IUIaH 3aHATHUS C IEPEUHEM
TEM ¥ BOIIPOCOB, CIIICKOM JIUTEPATYPHI U JOMAIIIHUM 33JaHUEM 110 BEBIHECEHHOMY Ha 3aHSITHE
MaTtepuany. CTyAEHTY PpEKOMEHIYeTCsl CIEAyIollas cXeMma IMOATOTOBKM K 3aHATHIO H
BBITTOJIHEHHUIO TOMAITHAX 3aIaHH:

- IpOpabOTaTh KOHCIEKT JEKIIHA;

- IPOAHATIM3UPOBATh OCHOBHYIO U JOMIOJHHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAaHHYIO
110 U3y4aeMoMy pa3zzeiy (MOAYI0);

- TIpH 3aTPYAHECHUSIX CHOPMYITHPOBATH BOMPOCHI K MTPETIOIaBaTEITIO.

B koHIIe Ka)K/10r0 MPaKTUYECKOT 0 3aHITHS CTYACHTHI TOIYYat0T «JOMAIIIHEE 3a/1aHUE)
JUTSL 3aKpETUICHHsI TIPOUICHHOTO MaTepuana. JloMamHue 3agaHus He0OX0AUMO BBITIONHSTD K
KaxaoMy 3aHATHI0. CII0KHBIE BOIPOCHI MOXHO BBIHECTH Ha OOCYK/ICHUE Ha 3aHATHU WM Ha
VHIMBUyJIbHBIC KOHCYJIbTAIHH.

Mertoanyeckie pEeKOMEHJAMK CTyJIeHTaM K JiabopaTtopHelM 3aHATusAM. [lpu
IIOJITOTOBKE K JIA00OPATOPHBIM 3aHSATHIM PEKOMEHAYETCS CIICTYIONINI MOPSIO0K ACHCTBUI:

BHuMmaTenpbHO MpoaHAIM3UpPOBATh IOCTABICHHBIE BOIPOCH], OIMPEACIUTh 00bEeM
M3JI0KEHHOTO MaTepraa, KOTOPhI HE0OXOIUMO YCBOUTD.

1. M3yunTh JNEKIMOHHBIE MaTepHalibl, COOTHOCS UX C BONPOCAMH, BHIHECEHHBIMHU Ha
obOcyxaeHue.

2. IlpounTaTh PEKOMEHJOBAHHYIO O0S3aTENbHYIO U JIOMOJHUTEIBHYIO JIUTEPATypy,
JIOTIOJTHSIS JIEKITMOHHBIA MaTepral (KeJIaTeIbHO JeIaTh MUChMEHHBIC 3aMETKH).

3. OTMeTHUTb MOJ0XKEHUs, KOTOpPbIE TPeOYIOT YTOUHEHHS, 3a(UKCUPOBATh BO3HUKILINE
BOTIPOCHI.

4. Tlocne ycBOEHHMS TEOPETUUYECKOIO MaTepuana HeoOXOOUMO MPHUCTyHaTh K
BBITTOJTHEHHIO JIaOOpaTopHOTO 3ananus. JlabopaTopHoe 3aaHne peKOMEHIYETCsl BBITIOTHATh
MCbMEHHO.

Mertoanyeckie  pEeKOMEHIANWW  CTYIACHTaM K  CaMOCTOATENBHOW  padoTe.
CamocrosTenbHas paboTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThl0 MX y4eOHOM paboThl U
MMEET IEIIBI0 3aKpeIUICHUE U yIITyOJICHHE MOMYyYSHHBIX 3HAaHUH, YMEHUH M HABBIKOB, TTOUCK U
npuoOpeTeHre HOBBIX 3HAHUI.

CamocrosiTennpHasi paboTa CTYJIEHTOB BKJIIOYAeT B c€0S OCBOCHHE TEOPETUUYECKOTO
MaTepHuaja Ha OCHOBE JIGKLIMH, OCHOBHOM M JOMOJIHUTEIbHOM JIUTEPaTyphl; MOATOTOBKY K
NPaKTUYECKUM 3aHATUSM B HWHAMBHAYaTbHOM M TpynmoBoM pexume. CoOBETH 10
CaMOCTOATENIbHOW padoTe ¢ TOUKHU 3PEHUsl UCIOJIb30BAaHUS JINTEPATYphl, BPEMEHH, INIyOUHBI
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npopabOTKU TEMBI U JIp., & TAKKe KOHTPOJIb ACSITEIbHOCTU CTYJICHTA OCYIIECTBIISCTCS BO
BpEMsl 3aHATHUM.

Lenpro npenogaBatens ABISETCS CTUMYJIUPOBAHUE CAMOCTOSITENILHOTO, YIITYyOIEHHOTO
U3YyUEHUs MaTepuaia Kypca, XOpOLIO CTPYKTYPUPOBAHHOE, MOCIIEI0BATEIbHOE U3JI0KEHUE
TEOPUH Ha JIEKIUAX, OTPAOOTKA HABBIKOB PEIICHUS 3a71a4, KOHTPOJIb 3HAHUN CTYICHTOB.

[Ipn moaroToBKke K MPAKTUYECKUM 3aHATHUSM M BBIMOJIHEHUHM KOHTPOJBHBIX 3a/JaHUN
CTYJIEHTaM CJEeAYyeT HCIOJIb30BaTh JIUTEPATypy M3 NPHUBEIACHHOTO B JIaHHOM MpOrpaMmme
CIIMCKA, a TAK)K€ PYKOBOJICTBOBATHCS YKa3aHUSIMU U PEKOMEHAALUAMH MTpernoaBaTels.

[TepedyeHb METOAMYECKUX YKA3aHUH MO AUCHUTUIAHE:

1. JlaGopatopHoe neno: y4eOHO-METOANYECKOE
«JIaGoparopHoe neno»

JUTSl CTYJIEHTOB 110 crienraiibHOCTH 36.05.01 «BeTepunapus u HanpaBiIeHUIO

noarotoBku 36.04.01 «BerepunapHo-canuTapHas skcrneptusa» (maructpei) / A. K.
lamuynnun, FO. B. Kpacosckas, 3. A. Marneesa [u ap.]. — Kazans : ®T'BOY BO Ka3zanckas
I'ABM, 2024. — 112 c. https://elibrary.ru/item.asp?id=68524958

2. JlaGopaTopHbIe >KMBOTHBIC IJIsi MUKPOOHMOJOTHUYECKUX HCcienoBaHuit/- Kasaup,
2017.- 67 c.

3. [MutaTtensHbIC Cpenbl, IPUMEHSIEMbIE B JIA0OPATOPHON AUATHOCTUKE MH(DEKITMOHHBIX
OoJie3Hel )KUBOTHBIX: MeTonnyeckue pekoMmennanuu.- M.: ®I'OY BI1O KI'TABM, 2009.

4. KynetuBupoBanue Oakrepuii B aHa3poOHbIX ycnoBusix [Teker] / A. 1O. IllaeBa, @. M.
Hypramues, I1. B. Codponos; Kazanckasi rocyjapcTBeHHas akaeMusi BETEpUHAPHON METUIIMHBI
um. H.D. baymana. - Kazans : [6. u.], 2019. - 27 c.

noco0Me 1Mo JUCLHUIUIAHE

10 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOIHH, HCIIOJIb3yEeMBbIX IIPH
OCYLIEeCTBJICHUH 00pa30BaTEeJIbHOI0 NIPOLECCa 0 JTUCHHILINHE, BKIIOYas
nepevyeHb NPOrpaMMHOro odecrevyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

®opmMma Hcnons3yemblie IIepeuyenn IIepeuyens nporpaMmMHOrO
MIPOBEICHHUS nH(popManMoHHbIe | HHOOPMAITMOHHBIX obecrieueHus
3aHATHUSA, TEXHOJIOTHH CIPaBOYHBIX
CaMOCTOSITENIBHON CUCTEM
paboThI (ipu
HEOOXO0IMMOCTH)

Jlexuuu MynbsTUMEUIHBIE HET 1. OnepaunonHas
JlaGopaTopHbie TEXHOJIOTMH B cucteMa Microsoft
MPaKTUYECKHE COYETaHUH C Windows 7 Enterprise

3aHSTHS TEXHOJIOTHeH JUTsl 00pa30BaTENIbHBIX

CamocrosiTenbHas IIPOOJIEMHOTO OpraHu3aluii.
pabora U3J10)KEHHS 2. OducHoe I10 u3
cocraBa
nakera Microsoft Office
Standard
2016.
3.LMS Moodle
(MomynpHast OOBEKTHO-
OpUEHTHPOBAHHAS
JTUHaAMHUYecKas cpesia
o0y4eHus).
Software free General
Public License (GPL).
4. IlporpamMmHoe



https://elibrary.ru/item.asp?id=68524958
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obecrieueHne
«ArTumiarnat.BY3»

11. Onucanne MaTepHAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 151
ocyllecTBJIeHHs 00Pa30BaTEILHOI0 Npolecca Mo AUCUHUILINHE

Jlexuun

Aynutopusi Ne 339060pynoBaHa y4eOHOW MeOenblo:
CTOJIbI, CTYyJibs (CKaMeWKH) njisi OoOydaromuxcs, TymOa s
YTEHUS JICKIMI JIJIS TPETIoIaBaTelis, BUIACONPOCKTOP, SKpaH Jis
MMPOEKTOpa, TOCKA.HOYTOYK MapKu Samsung, .

HpaKTI/ILIeCKI/Ie 3aHATHA

Aynuropusi Ne 435: nocka ydyeHuueckas lIUT; CTOJIBI
MUCbMEHHBbIE — 2 INIT.; CTOJBI 2-MECTHBICE — 12 IIT.; CTOJIBI
JUIMHHBIE — 3 WIT.; CTYJbs — 24 IIT.; CTYJI JUI NPENoJaBaTes —
1 wr. mukpockonsl buomam P-11 — 4 mr.; tenesusop LG
43LJ510V (FND 1920*1080

DVB-T2/C/S2) ANEKTpUULUPOBAHHBII CTEH]]
«CucremMatuka ¥ HOMEHKJIaTypa MHUKpPOOPTaHM3MOB» -1 mIT;
mKad KHWOKHBIA — 3 mT.; TpuOyHa — 1 wT.;anmapartypa aJs
JAe€MOHCTPAIMHK:- aBTOKJIAB — | MIT.;.- cyXxokapoBoi mkag -1
mMT.;- a”adpoctar-1 mT.; neHTtpudyra -1 1mr.;- Memanka
MarHuTHas — | mr.

Ayautopusi Ne436: - nocka yueHndeckas - 11T; cToJsl
y4eHU4ecKkue — 14 1mT; cToJIbl MUCbMEHHBIE — 2 IMIT.;

- CTYJIbsl YYEHUUECKHE - 2411T; CTYJ AJIs MPErnoaaBaTes
— 1 wr.; mukpockon C-11 — 6 wr., mukpockon XSZ-104 — 1 wir.,
mukpockon XSP-102M — 1 mt.; Tpubyna — 1 mr.;

- mkag-kyne — 1 wr.; renesuzop LG 43LJ510V (FND
1920*1080DVB-T2/C/S2);  anekTpuduIUpOBaHHBIM  CTEH]
«Bupyconorus»

Aynutopusi Ne432: - nocka yyeHudeckasi 11IT.; CTOJBI
10mT.; cTONBI MIMHHBIC — 2 IIT., CTOJ MHMCbMEHHBIM — 1 IIT.;
cTynabs 18 mT.; cryn s nmpenojaBatens — 1 mr.; mkad
KHIDKHBIN — 1 1T, ;

- TpubyHa — 1 1T.; Bechl aHanIUTH4YecKue — | mIT.;
teneBusop Haier.

CnenuanusupoBanHas ayautopus MexkadenapajibHas
JabopaTopusi MMMYHOJOruH u OuorexHosorun (Cekrop
[MIIP-mnarnocTukn) MoOAynbHbIA MyHKT: OducHas wmebenb
(crombl 2 wT., cTynbs 8 wWT.), MylabTUMeIuiiHAs YCTaHOBKA
(HOYTOYK SamsungNP-R518 1 mit.; mpuntep SamsungML-1520
1 wt.). Pean-taiim [TLP-ammmuduxarop AHK-32M, TTLP-60kc
(yneTpadnoneToBbiii 00KC abaKTepruaaIbHON BO3IYIIHON CPEIbI)
c moacraBkor Y D-1, 60kc MEKPOOHOIOTHIECKON 0€30MacHOCTH
B KomIuiekTe ¢ mojactaBkoit JIb-1, nenrpudyra—soprekc FVL-
2400N, BBICOKOCKOpPOCTHast MUHH LeHTpudyra MicroSpin 12,
tBepaoTenbHbId TepMocTaT TAGLER HT-120, Hacoc ¢ konb6oii-
JOBYIIKOM, Mopo3uwibHas kamepa Indesit SFR 167,
XOJIOJIAIIEHUK JIBYXKaMEpHBII «POZIS RK-102»,
MEXaHUYeCKHe U  [OJIyaBTOMAaTUYECKHE  J103aTOpbl €
nepeMeHHbIM  00béMoM.  JlaGopatopusi  obecreueHa B
JOCTAaTOYHOM  KOJIMYECTBE €  HEOoOXOJMMOW  TOCYJIOH,
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MEeIMKaMEHTaMHU, W TMpernapaTaMu, CIEHOASKI0H, a TaKxke
nabopaTopusi 000pyA0BaHa BOJIOCHA0KECHUEM U KaHAJIU3AIUCH.

CrneuunanusupoBanHas aynutopuss MexkkadenpajibHas
JabopaTropusi UMMYHoJ0oruM U Ouorexnosorun (Cekrop
NODA-nuarnoctukn): OducHas medens (2 cTona u 5 cTylIbeB);

dotomeTp MUKPOTLIAHIIETHBIH TUIS
ummyHodepmenTHoro ananmsa Invitrologic (Poccus) — 1 mir.;
ABToMatnueckuii  npombiBarelbMukporvianmer — [1112-428
(Poccus) — 1 mt.; Hentpudyra nadoparopuas OKA (Poccus) —
1 wit.; Pedpaktomerp UPD-454 B2M (Poccust); bunokynsapHbii
mukpockon Anbramu BUO 7 (Poccus); XosoauiabHUK
nByxkamepubiii  «POZIS RK-102» (Poccusa) — 1 it
Tpancummomunarop ECX- F 15M, Bonnbl 312 HM, pa3mep
¢bunbTpa 15x15 cm, VilberLourmat cepuitabiii Homep 13100781.

CamMocTosTebHast
paboTa CTyI€HTOB

Yumanvnowi 3an  oubnuomexu Kazanckot ['ABM:
Hayunas 6ubnuoreka — GoHa Hay4HOU U yueOHOM TUTEpaTyphl
0 OCHOBAaM HayYHBIX UCCIICIOBAHHM.

UuranpHbId  3al  OCHAamleH §  MepCOHATbHBIMH
kommiorepamu (Monutop Philips 196 V - 3mT., MoHHTOp
Samsung 943A — 4 wr., mouutop AserVI93WV — 1 mr.,
MouHuTop LG — 1 mr., 8 cucremHbIX OJI0OKa) C BBIXOJIOM B
Wntepuer. Oducnas wmebenb (cTonasl u CcTydabs Ha 120
MOCaI0YHBIX MECT).
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