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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepe: 01 ObpazoBanne u Hayka (B cdepax: oOpa3oBaHUS; HAyYHBIX HCCIEAOBAHHMN YXUBOW IMPUPOIHI,
HAy4YHbIX MCCJIEIOBaHUI C HCIIOJIIb30BaHUEM OHMOJIOTMUECKHX CUCTEM B XO3SHCTBEHHBIX M METUIIMHCKUX

LeJsIX, B LEJIAX OXPaHbl IPUPOJIBI)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHMe
(hyHKUMY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:
JuctumuinHa «MeTareHoMHKa MHMKpPOOPTaHM3MOB» OTHOCHUTCS K 4acTH, (HOpMHUpPYyEeMOH ydacTHUKaMH
o0pa3oBarebHbIX OTHOLICHUH, yueOHoro rutana OIl mo nHanpasnenuto noarotoBku 06.04.01 - buonorus.

JucuunnuHa « MeTareHoMrKa MUKpPOOPTaHU3MOB)» M3Y4YaeTcsl B CeMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILINHEL:

Bun yueGHOM paboThI
O0mast Tpy10éMKOCTb TUCHHUILIHHBI
3.2.ConepxaHue Kypca:
Ne HasBanue DOpMBI TEKYILETO
TEMBbI paszzerna/TeMsbl KOHTPOJIS
2 cemectp

1 Mecro BelnonnneHue
METareHOMHKH B 1a00paTOPHBIX
cUcTeMe pabor
COBPEMEHHOTO
HAy4YHOTO 3HAHUSI.

2 MeTtoab! Brimonuenue
METareHOMHOI'O 71a00paTOPHBIX
aHam3a. pabor

3 Meronsl Brimonnenue
O6nonH(pOpMaIIIOHH 1a00paTOPHBIX
Oro aHauu3a pabor;
METareHOMHBIX KontponbsHas
aHHBIX. pabora




4 OyHIaMEHTaIbHbIE Brinonnenne
aCIIEKThI 1a00paTOPHBIX
METareHOMMKH. pabor;

KontponbpHas
pabora

Tema 1. MecTo MeTAareHOMMKH B CCTeMe COBPeMeHHOro Hay4yHoro 3Hanus. (ITK-1)
Jlekumus.

OOBeKThl METareHOMHOTO aHanu3a. «OMUKN»: METareHOMUKa, METaTPaHCKPUITOMHIKA, METaMeTa00JIOMHUKA.
Hcropust v nepCcrneKTUBbI pa3BUTUS METATCHOMUKHU.

IIpakTnyeckoe 3aHsATHE.
JlaGoparopnass paGora Nel. HMHcTpykTas)k 1O  TeXHUKe  O€30MacHOCTH mpu  pabore B
MOJIEKYJISIPHO-T€HETUYECKOI n1abopaTtopui. 3HAKOMCTBO c OCHOBHBIMH npubdopaMu
MOJIEKYJISIPHO-T€HETHUECKUX MCCce0Banmit: cucteMbl nposenenus [P (momumepaszHo-1ienHoi peakuun),
anekTpodopesa B arapo3HbIX relisix, CHCTEMaMHt T'elib-T0KyMeHTaluu, ceksenaropom GS Junior.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTka KOHCIIEKTOB JIEKIIMI M BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE N3yUYEeHUE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyphl; KOHCIIEKTHPOBaHHE MaTeprasoB, padoTa co ClIpaBOYHOM JTUTEpaTypoit;
MOJITOTOBKA K OMPOCY, TECTUPOBAHUIO, KOHTPOJIBHON padoTe.

Tema 2. Metoabl MeTarenomHoro anajaunsa. (IIK-1)

Jlekuus.
Mertoner BeimeneHuss u xpanenus JIHK, ocobennoctu Bwimenenuss JIHK w3 mouBwsl. Metoasr T-RFLP,
DGGE, JHK-mukpouurioB, moiaydeHHs OMOTMOTEK KJIOHHPOBAHHBIX (PAarMEHTOB TE€HOB M TEHOMOB.
JlocTonHCTBa M HEAOCTATKU METOJIOB METAr€HOMHOTO aHain3a npupoanon JHK.

IIpakTH4Yeckoe 3aHATHE.
Jlabopatopuast pabora Ne2. OtGop o6pas3ioB mouBbl. Breigenenne JIHK u3 mouBwl ¢ ucnonbp3oBaHuEM
BHYTpUJIA0OPATOPHOTO MPOTOKOJA U C HUCIHOJIb30BAaHHMEM KOMMEPUECKOro Habopa peakTHBOB (HUPMBbI
MOBIO. OGyuenue pabore Ha TroMoreHm3arope. I[IpuUroTOBIEHHWE arapo3HOTO Teisi W TMPOBEIACHUE
renb-anexTpodopesa mousennoi JJHK. M3mepenne konmnenTparuu JTHK.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTka KOHCIIEKTOB JIEKIIUi M BOIIPOCOB, BLIHECEHHBIX Ha CAMOCTOSITEIIbHOE N3yUYEeHUE OCHOBHOM U
JIOTIOJIHUTEIBHOH JINTEPATyPhl; KOHCTICKTHPOBAHKE MaTeprasoB, paboTa co CIipaBOYHOU TUTEPATYyPOit;
MOJITOTOBKA K OMPOCY, TECTUPOBAHUIO, KOHTPOJIBHOU padoTe.

Tema 3. MeToabl 0MOMHGOPMANMOHHOI0 AHAJIM32 METAT€HOMHBIX TAHHBIX.
(IIK-1)

Jlekumus.
UccnenoBanne (yHKIMOHAIBLHOW CTPYKTYpPhl MHKPOOHBIX cooOuiecTB. CoOBpeMEHHbIE MeTareéHOMHBIE
poeKTbl. OcOOEHHOCTH COOPKH U aHaIKM3a MOJTHOPa3MEPHBIX TEHOMOB MPH MCIIOJIb30BAHUN METareéHOMHBIX
nanHbiX. TexHomnorus single cell sequencing w TEpCHEKTUBBI €€ HCIONB30BAHUSA B (DYHKIIMOHAIHHOU
METareHOMMKE.

IIpakTnyeckoe 3aHsATHE.
Jlaboparopuast pabora Ne3. IlocraHoBka mnommmepazHoit memnoi peaknuu (I[ILP) wa wmarepuane
BoienenHon JIHK. Konnuectsennas [1LP. Buzyanu3zamus npoaykToB aMIUIM(UKAIIMHA HA arapo3HbIX TeJsIx
C HCIOJNb30BAaHUEM COBPEMEHHBIX CHUCTEM Te€lb-JOKYMEHTUPOBAHUS, W3MEPEHUE KOHIEHTpaIuu
[II[P-nponyxkra.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTka KOHCIIEKTOB JEKIUH U BOIPOCOB, BHIHECEHHBIX HAa CAMOCTOSITEIIBHOE M3yY€HHE OCHOBHOW U
JIOTIOJIHUTENBHON JIUTEpaTyphbl; KOHCIIEKTHPOBAHME MaTepHalioB, padoTa cO CIPaBOYHOW JUTEPaTypou;
MOJTOTOBKA K ONPOCY, TECTUPOBAHUIO, KOHTPOJIBHON padoTe.



Tema 4. @®yngaMeHTaIbHbIE acnieKThl MeTareHOMUKH. (ITK-1)

Jlexknus.
Hcnonp30BaHUE METOAOB METAar€HOMHOTO aHajau3a Ul MCCIEN0BAaHUS HBOJIOLMOHHBIX IIPOLIECCOB B
MHUKpOOHBIX coobmecTBax. TpaHchopmanus MNpeACTaBICHUA O BHJE Yy MPOKAPUOT B TEHOMHKE U
METareHOMHKE.

IIpakTn4yeckoe 3ansATHE.
JlaGoparopnas pabota Ned4. BronH(popMalimoHHbIe METOIbI aHATN3a METAT€HOMHBIX TaHHBIX. 3HAKOMCTBO C
OCHOBHBIMH 0a3aMu JaHHBIX JUIS aHAKM3a HYKJIeOTHAHbIX ocienoparenbHocTelt (NCBI, RDP, Silva,
Greengenes). O6paboTKa TaHHBIX TUPOCEKBEHUPOBAHNUS C UCIIOIB30BaHUEM Mporpammuoro nakera QIIME:

nepBuyHas 00padoTka gaHHbIX nupocekBeHnpoBanust, OTU-nukuHr.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[IpopaboTka KOHCIIEKTOB JIEKIIMI M BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSITEIbHOE U3yUYE€HUE OCHOBHOM U
JIOTIOJIHUTENBHOM JINTEPATyphl; KOHCIIEKTHPOBaHHE MaTeprasoB, padboTa co ClIpaBOYHOM JTUTEpaTypoit;
MOJITOTOBKA K OIPOCY, TECTUPOBAHUIO, KOHTPOJIBHON padoTe.

4. KoHTpO/Ib 3HAHUI 00YYAKOIIMXCS U THUIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTposib — 80 6aioB

2 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ayIoB

Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Mecto Brinmonne 20 Brimonnenne nabopaTopHbIX pabOT OLIEHMBAaeTCs B WHTEpBaje OT 1
METareHOMHKH HUE 10 20 6ayI0B B 3aBHCUMOCTH OT Ka9€CTBA U TIOJTHOTHI COACPKAHMS.
B CHUCTEME naboparop
COBPEMEHHOTO |HBIX paboT
Hay4YHOTO
3HAHUSL.
2. MeTtoms Brimonae 20 Brimonaerne 1aboparopHBIX padOT OIIEHWBACTCS B MHTEpBajie OT 1
METareHOMHOTO HUE 10 20 6ayI0B B 3aBHCHMOCTH OT Ka9€CTBA U TIOJTHOTHI COACPKAHMS.
aHanm3a. naboparop
HBIX paboT
3. MeTtoms Brimonae 20 Brimonaerne 1aboparopHBIX padOT OIIEHWBACTCS B MHTEpBajie OT 1
ononHpOpMAaITH HUE 10 20 6aymIoB B 3aBUCHMOCTH OT Ka4eCTBA M TIOJTHOTHI COACPKAHUS.
OHHOTO aHaju3a |1adoparop
METareHOMHBIX |HBIX paboT
JaHHBIX. KonTpoa 10 Tect coctout u3 15 Bompocos.
bHasl 5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% Bompocos B
pabdora(k TeCTe
OHTPOJIbH 3 Gamya — CTyAeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpOCOB B TeCTe
blii cpe3) 1 Gamy — cTyZIeHT MpaBUIIBHO OTBedaeT Ha 25-50% BOMPOCOB B TeCTe.
Menee 25% mpaBIIIBHBIX OTBETOB OAJJTOB HE JAET.
4. | ®ynnamenTans | Beimonne 20 Brimonnenne nabopaTopHbIX pabOT OLIEHMBAaeTCs B WHTEpBaje OT 1
HBIC ACTICKTHI HUE 10 20 6ayI0B B 3aBHCUMOCTH OT Ka9€CTBA U TIOJTHOTHI COACPKAHMS.
METareHOMHKH. |J1aboparop
HBIX paboT




Kontpon 10 Tect cocTouT U3 15 Bonmpocos.
bHasl 5 0ajmIoB — CTYOEHT NpaBWIIbHO oTBeuyaeT Ha 75-100% BompocoB B
padora(x TeCTe
OHTPOJIBH 3 Gamta — CTyAEHT npaBHiIbHO oTBedaeT Ha 50-74% BOmpoCoB B TeCcTe
blil cpe3) 1 Gay — CTy/IeHT MPaBUWIBHO OTBeuaeT Ha 25-50% BOMPOCOB B TECTE.
Menee 25% npaBUIBHBIX OTBETOB 0a/lIOB HE AaET.
S. [IpeMuanbHble OaIbl 20 IlogroToBka M 3ammra HPE3€HTAlLUM, BBICTYIUIEHHE C JOKJIAZIOM,
pedeparom.
6. |nauBuIyanpHBIE 3a0aHUS, 100 Jo6op: CTyOeHT MOXKET MNpPeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TIOMOIIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIbHBIE CPE3bI

MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

7. Hroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOampHol  mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOWM  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BoinosHenune 1a00paTopHbIX padoT

Tema 1. MecTo METareHOMHMKH B CUCTEME COBPEMEHHOI'O HayYHOIO 3HAHUS.

Jlaboparopnas pabora Nel. MHCTpyKTax 1o TEXHUKE OE30MACHOCTH TP paboTe B
MOJIEKYJISIPHO-TEHETHYECKOH JTaboparopuu. 3HaKOMCTBO C OCHOBHBIMU ITpHOOpaMu
MOJICKYJISIPHO-TEHETHUECKUX MCCIIeIOBaHUM: cucTeMbl ipoBeaeHus [11P (monumepasHo-1ienmHoM peakiium),
anekTpodopesa B arapo3HbIX TelisX, CHCTEMaMU Tellb-TOKyMEHTaIuu, cekBeHaropoM GS Junior.

Tema 2. MeToapl METaT€HOMHOT'O aHAJIN3A.

Jlabopatopnas pabota Ne2. Ot6op 06pa3ioB noussl. Beinenenue JIHK 13 mo4Bsl ¢ ucmonp30BaHUEM
BHYTpUIIA00OPATOPHOTO MPOTOKOJIA U C UCIIOJIb30BAaHUEM KOMMEPUYECKOro Habopa peakTUBOB (UPMBbI
MOBIO. O6y4denne pabote Ha roMmoreHu3arope. [I[puroroBieHrne arapo3HOro rejis U MpoBEIeHNE
renb-anexTpodopesa mousennoi JJHK. M3mepenne konnenTparuu JTHK.

Tema 3. MeTonsl 6MOMH(GOPMALTMOHHOTO aHATN3a METar€HOMHBIX JTaHHBIX.

Jlabopatopnas pabota Ne3. [TocranoBka nonumepasHoi nienHoi peakiuu (I1L[P) na marepuane
BeiieneHHon JIHK. KommuectBennas [11P. Busyanuzamus npoayKkToB aMImii(UKaIiuy Ha arapo3HbIX Tejsx
C MCIIOJIb30BAHUEM COBPEMEHHBIX CUCTEM Iellb-A0KYMEHTHPOBAHHUSI, H3MEPEHNE KOHIICHTPAluU
[TLP-iponykra.

Tema 4. ®yHaMeHTaNIbHBIE ACTIEKTHl METar€HOMUKH.

Jlaboparopnas pabora Ne4. buonHpopMaimoHHbIE METOIBI aHATTN3a METAr€HOMHBIX JaHHBIX. 3HAKOMCTBO C
OCHOBHBIMH 0a3aMU JaHHBIX TS aHAJIM3a HYKJIeOoTUIHBIX nocienoBarenbHocTelt (NCBI, RDP, Silva,
Greengenes). O0paboTKa JaHHBIX TUPOCEKBEHUPOBAHUS C UCIIONB30BaHWEM MporpamMmmMuoro nakera QIIME:
nepBUYHasi 00paboTKa TaHHBIX MHUpocekBeHnpoBaHus, OTU-uKuHT.




Kontponbnas padora

Tema 3. MeTonbl OMOMH(POPMAIIMOHHOTO aHATH3a METAr€HOMHBIX JaHHBIX.
IIpuMep TecTOBBIX BONMPOCOB.
Urto Takoe onepoH?
a.rpyImna COBMECTHO TPAaHCKPUOUPYEMBIX T€HOB

b.HekoaMpytolas yacTb FeHOMa
C.TpyIIa COBMECTHO TPAHCKPUOUPYEMBIX U PETYIUPYEMBIX T€HOB

d.perynsaTopHbIil y4acToK

€.TeH KOIUPYIOIIHi 6eT0K

Yro Takoe perynoH?

a.HaboOp TEHOB, SKCIPECCHS KOTOPBIX PETYIUPYETCS] OOHUM U TEM K€ OEIKOM-PEeryiIsiTOPOM.

b.ren, 3Kcrpeccuss KOTOPOTO PEryJlUupyeTcss OMHUM U TEM K& OCITKOM-PETyIISITOPOM.
C.HabOp TEHOB, JKCIPECCHS KOTOPBIX PETYIHPYETCS OTHHUM U TEM XKe OCITKOM-PErpeccOpOM.
d.Habop TeHOB, AKCIpPEcCHsl KOTOPBIX PETYIUPYETCS Pa3HBIMU OEJIKaMH-pEeryIsTOpaMHu.

€.Habop TEHOB, PKCIPECCHS KOTOPHIX HE PETYIUPYETCS OAHUM M TeM XK€ OCJIKOM-PEeryiasiTopoM.
Kakoil mpouieHT B TeHOME NPOKApUOT COCTABIIAIOT OMHOKUE paMKku cuuTeiBaHusg (OPC)?

a.50%

b.1%

c.5%

d.He u3BEeCTHO

e.10-15%

Kaxk HaspiBaeTcs mporecce mepeHoca reHoB OT O[0i 0aKTepuH K IPYrol ¢ MOMOIIbI0 OakTepruodaros?
a.TPaHCKPUTIITUS

b.TparCcayKIHSA

C.peIUTUKALIS

d.xoHbIOTALUSA

e.TpaHchopmarus

UTO U3 MepevrcICHHOTO BXOAHUT B COCTAB MOHATHS ""MOOHIIOM MTPOKapHoT"?
a.TTa3MHU/TBI

b.TpaHCTIO30HBI

C.Te€HbI "ToMaIlHero xo3siicTea"

d.omeponsl

€.HUYero U3 NepeyruciIeHHOro

B xaxoMm rogy OblT CEKBEHUPOBAH MEPBBI TCHOM OaKkTepuu?
a.1991

b.1995

c.1990

d.1996

€.2000

l'opu3oHTaNBHBIN TEPEHOC TEHOB - 3TO...



a.IIEPEHOC I€HOB MEX 1Yy HEPOJACTBEHHBIMU OpPraHU3MaMH IIyTE€M BEPTUKAIBHOM IIEpeadn
PEIUITMIUPOBAHHON XPOMOCOMBI B IIPOLIECCE ACIICHUSI KIIETKU

b.coxpaHeHHe reHOB MEX Ay HEPOICTBEHHBIMH OpraHU3MaMu MOCPEACTBOM BEepTUKAILHON Nepenadu
PEIUTULMPOBAHHON XPOMOCOMBI B TIpoLecce ACEHUs KIETKU

C.ICPCHOC TCHOB MCKIY HCPOACTBCHHBIMH OPraHU3MaMi UHBIM IIYTEM, HEKCJIN ITOCPCACTBOM
FOpHBOHTaHLHOﬁ nepecaaun pCHJII/II_II/IpOBaHHOﬁ XPOMOCOMEBI B MPOLECCC ACIICHUS KIICTKU

d.nmepeHoc reHoB MeX/1y HEpOJCTBEHHBIMU OPTraHU3MaMH UHBIM ITyTEM, HEXKEJIU MTOCPEICTBOM
BEPTHUKAJILHOM Mepeau PerTuUpOBaHHON XpOMOCOMBI B TIPOLIECCE ACTECHUS KIETKU

€.lIepeHOC TEHOB MEXAY POACTBEHHBIMH OpPraHU3MaMHU MHBIM IIyTEeM, HEXKEJIH MOCPEICTBOM BEPTHKAIBHON
nepesayu peruiMIUPOBAHHON XPOMOCOMBI B MPOLIECCE IENECHUS KIETKU

Kaxk mpaBuio ouenp ManeHnbkue (MeHee 1| MO) reHOMBI OakTepuil M apxeil MpUHAIJICKAT...
a.0aKTepusM-rapasuTam

b.imanob6akTepusm

C.BHYTPHUKJICTOUHBIM CUMOMOHTAM JyKapuOT

d.a»poOHBIM OakTepUsIM

€.XEMOCUHTE3UPYIOIUM OaKTepusiM

YTo U3 HIKENEPEYUCIEHHOTO SBIISAETCS ""CUCTEMaMU 3aIUThI" TPOKAPUOTHOM KIIETKU?
a.peCTPUKLUU-MOIUPUKALIUN

b.1mwmasmMu el
C.MOOHOJIOMBI
d.omeponsl
¢.CRISPR

Kakwue npoueccbl nepedncieHHbIe HIKE TOMOTAl0T MTPOKAPUOTaM MOJAEPKUBATh BEICOKHM ypOBEHb
TeHETUYECKOro pa3HooOpazus?

a.KOMOWHATUBHAs U3MEHYHBOCTE
b.ropu30HTaILHBIN TIEPEHOC TEHOB
C.MyTaIuu

d.xoHBIOraIys

¢.MoaupuKaIMOHHAS H3MEHYUBOCTh

4.3 [IpomexxyTouHast aTTeCTaIMsA 110 AUCIUIUIMHE MPOBOIUTCS B hopMe

Tunosbie BONPOCHI
1 Crpoenue GakTepuaIbHON XPOMOCOMBI.
2 MyTanuoHHas U3MEHYUBOCTh OAKTEPHIA.
3 IToTok HacieACTBEHHON MH(POPMAIMH Y TPOKAPUOT.
4 TpaHCKpHUIILKS Yy TPOKAPHOT.
5 TpanciAuys y NpoOKapuor.
6 IlnmasMugel.
7 Penapauus JHK.
8 YpOBHM peryIisiiiuu 3KCIPECCUU T€HOB.
9 NunynubenbHble U penpeccrOeIbHbBIE TeHBI.
10 Arrenyauus, PHK-nepekntouarenn, S3HXaHCEPBHI.
11 KaraGonuueckas penpeccusi, «OIIyIeHUEe KBOPyMay.



12 JIakTO3HBIH OMEpPOH.

13 PexomOuHaIMs y MPOKapUOT

14 Topu30HTaNBHBIN IEPEHOC TEHOB: KOHBIOTAIHS OaKTEepHii

15 FxF-xouproramus nu Hfr-kousroramusi.

16 T'opu30HTaNBHBIN IEPEHOC TEHOB: TPaHCHOPMALHS.

17 Topu30HTAJIBHBIN NEPEHOC TEHOB: TPAHCIYKIIHUA.

18 IlepeHoC TeHOB yCTOMYMBOCTH K AHTUOMOTHKAM.

19 [TaToreHHOCTH MUKPOOPTaHU3MOB. bakTepuanbHbie U BUPYCHBIC HHPEKIIUN
20 OcTpOBKM MaTOr€HHOCTH.

21 YcroitunBOCTh K aHTUOMOTHKAM.

22 Tunbl BUPYCHBIX T€HOMOB.

23 Bupycsl DyKapHoT.

24 Bupycbl DyOaKTepHid.

25 JIuzupytoiye BUPYChbl U YMEPEHHbBIE BUPYCHI.

26 Bupycbsl ApxebaKTepHid.

27 Bupoupl 1 BUPYCOUABI U IPUOHBI.

28 CpaBHeHHE MEXaHU3MOB KOHTpousd ApxebakTepuil, JybakTepuit 1 DyKapuorT.
29 TakcoHOMMSI MUKPOOPTaHU3MOB U JIEPEBO KU3HHU.

30 OcobeHHOCTH CTPOEHUS, MeTabOIM3Ma U TeHETHKH ApXeOakTepuil.

TunoBble 3agaHus 1Js
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHXKEHHMSI pe3ynbTaTa)

COTITHYHOY
(85 - 100 6amoB)

«XOPOIIO»
(70 - 84 6amoB)

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIMNA CaAMOCTOSTEIBHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueM paboueii mporpammbl nuctuiumebl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHO-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHus 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIeHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeZibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CooituakoB B.b., Kapanam M.M. Mukpo6uonorusi, BUPyCOJOTHUSI M MMMYHOJIOTUS: PYKOBOJCTBO K
nabopaTopHBIM 3aHATUAM : yueOHoe mocobue. - MockBa: ['DOTAP-Menua, 2015. - 320 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970435755 .html

2. CooituakoB B.b., Kapanaigm M.M. MukpoOuonorus, BUPyCOJIOTUS U HUMMYHOJOTHS: PYKOBOJICTBO K
nabopaTopHBIM 3aHATUAM : yueOHoe mocobue. - MockBa: 'DOTAP-Menua, 2014. - 320 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970430668.html

3. 3BepeB B.B., boituerko M.H. MenuiinHackass MUKpOOHOJIOTHSI, BUPYCOJIOTHSI 1 UMMYHOIorus. Tom 1. :
yueOnuk. - MockBa: ' DOTAP-Menuna, 2016. - 448 c. - Tekcr : snexkrponHsid / DBC «KoHcynbTaHT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436417.html

4. 3epeB B.B., boituenko M.H. Menuuunckass MUKpOOHOJIOTHS, BUPYCOJIOTUS M UMMYyHosorus. Tom 2. :
yueObHuk. - MockBa: 'DOTAP-Menua, 2014. - 480 c. - Tekcr : anexrponHsiit / ObC «KoncynbraHt
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970429150.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Kypanosa H. I'. Mukpobwuosorus : yueoHoe nocobue, 2. Metabonusm npokapuor. - Mocksa: [Ipomereit,
2017. - 100 c. - Tekcr : snexrponnsiii // OBC «YHuBepcurerckas 6ubnuoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

2. 3Bepes B.B., boituenko M.H. Mukpo06uoorus, BUpyCOJIOTHsI: PYKOBOJCTBO K MPAKTHUYECKUM 3aHSATHSM :
ydyebHoe mocobme. - MockBa: 'DOTAP-Menua, 2017. - 360 c. - Tekct : anekrponnsii // O3BC

«KoHCyIpTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785970440063.html

3. Anemmmna E. C., JIpo3nosa E. A., Pomanenko H. A. KynsTrBHpOBaHHE MUKPOOPTraHU3MOB KaK OCHOBA
OMOTEXHOJIOTUYECKOTO Tporiecca : yueoHoe mocooue. - OpenOypr: Yaupepcuret, 2017. - 192 c. - Teker :
anekTpounbii  // OBC  «YHuBepcurerckas ~— OMOnMMOTEKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=481743

4. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust u npakruka B 2 4. Yactb 1 : YueOHuk s
By30B. - Mockga: FOpaiit, 2020. - 315 c. - Tekcr : smexrponbiii / DBC «FOPAUT» [caiir]. - URL:
https://urait.ru/bcode/450147
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5. HerpycoB A. U., KotoBa . b. Mukpobuonorusi: Teopust u npaktuka B 2 4. Yacte 2 : YueOHUK 1is
By30B. - Mocksa: FOpaiit, 2020. - 332 c. - Tekct : snekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/451769

6. KcenoonroB b.C. OCHOBBI MUKPOOUOJIOTHH M 3KOJOTHUECKONH OMOTEXHOJIIOTHH : yuyeOHOoe mocodue. -
Mocksa: U1 "®OPYM", UHD®PA-M, 2018. - 220 c.

6.3 VlHble HICTOYHUKMU:

. Mukpo6wuosor.py - http://micro-biolog.ru

. The American Society for Microbiolog - http://asm.org

. Pycckuit menunmHCKuU cepsep - http://www.rusmedserv.com

. Mon6wuo.py - http://molbiol.ru/

. Mukpo6uomnorus - http://microbiology.ucoz.org

. Menynugep - http://meduniver.com

. The Microbiology Society - http://www.microbiologyonline.org.uk

~N N L kW N -

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE ¥ CBOOOHO PACcTIPOCTPaHIEMOE MPOTPaMMHOE 00eCTICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Lndposoii obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOTO jAoctyma): 0a3a mamHbix. — URL:
https://www.springeropen.com

4. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpHueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

5. ApX¥B Hay4YHBIX )KYpPHAJIOB 3apyOekHBIX m3narenbeTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas osmektponHas OubOnumoreka Poccwiickoit  akamemun — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

9. Ilnardopma Nature . — URL: https://www.nature.com/siteindex
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10. Ilpesunentckas 6ubnmoreka umenn b.H. Enpumaa. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uonuoreka. — URL: https://www.rsl.ru
12. Poccuiickas HarmonanpHasi ouonuoreka. — URL: http://nlr.ru
13.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOMMoTeyHas cucrema. — URL:
https://biblioclub.ru
14. ®enepanbubrii noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
15. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6mdmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

17. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

18. KOpaiit: sanexkrpoHHO-OubMMOTeYHast cuctema. — URL: https://urait.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYHBTHMGHHﬁHBIX, THIICPTCKCTOBLIX, CCTCBLIX, TCICKOMMYHUKAITMOHHBIX TGXHOHOFHﬁ, HCIOJIL3YCMbBIX B

ANIEKTPOHHOH MH()OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



