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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

[Tomapnsitomee OONBITMHCTBO MHKPOOHOJOTHYECKUX OTpaciell MPOU3BOJCTBEHHOTO,
Hay4HO-UCCIIEI0BATEIBCKOTO, CaHUTAPHO-31HIEMHUOJIOTUYECKOTO u MEIULIUHCKOTO
HANPaBIICHUH, CBSI3aHBI C HEOOXOJMMOCTBHIO HM3MEPECHHSI KOJMYECTBA MHKPOOPTaHU3MOB B
enuHAIe 0O0beMa pabouero oOwvekra. KonMuecTBEHHBIH y4eT MHUKPOOPTaHHU3MOB COCTABIISET
3HAYUTENIbHYI0 YacTh MAESITENbHOCTH MHUKPOOMOJIOTa Pa3iNYHOTro MNpodmis U HYXKIAeTcs B
yIiyOJICHHOM M3y4Ye€HUHM B MeToaudeckoidl yacTu. Llenpio ocBoeHus mucuuriuHbl "MeToms
KOJIMYECTBEHHOTO y4€Ta MUKPOOPTaHU3MOB'" SIBJISIETCS OBJIaJICHUE TEOPETUUECKUMHU 3HAHUSIMU U
MPAaKTUYECKUMHU HAaBbIKAMU HCIIOJb30BAHMS OCHOBHBIX METOJOB KOJIMYECTBEHHOIO Yy4eTa
MHUKPOOPTaHU3MOB, a TAK)KE O3HAKOMJICHUE C pa3HOOOpa3ueM uxX MPUMEHECHHUS.

1.2 3agauu ATUMCHUILIAHEI.

3aau OCBOCHHS TUCHUILUIMHBI — COOPMUPOBATDH Y CTYACHTOB:

TOTOBHOCTh HCIIOJB30BaTh (DyHIAAMEHTaIbHBIC OMOJIOTHUYECKUE MPEACTaBICHUs B cepe
npodecCuoHaNbHOM NeSTeIbHOCTH ISl IOCTAHOBKH U PEILIEHUs] HOBBIX 3a/1a4

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

HucuuninuHa "Meroabl KOJMYECTBEHHOI'O Y4e€Ta MHKPOOPraHU3MOB" OTHOCHUTCS K
JTUCIUIUIMHAM M0 BbIOOpY BapuatuBHOM yactu brnoka 1 "ucuummuasl (Momynu)" ydeOHOTO
IUIaHA.

Kypc "MeTonbl KOJMYECTBEHHOTO YY€Ta MHUKpPOOPraHM3MOB" Ba)XK€H MJI CTYIEHTOB-
MUKpPOOHOJIOTOB, CHELMATU3UPYIOIIUXCSI B 00JIacTU OMOTEXHOJOTMM W IPOMBIIIIEHHON
MukpoOuonoruu. Jljis ycBoeHHsI Kypca CTyIEHTY HEOOXOAMMO OpUEHTHUPOBATHCS B MpoliemMax
o0mield OMoONOrMM, MaTeMaTHKE, OCBOMTH Kypchl "KoMmmbroTepHBIE TEXHOJIOTHH B OHONOTHH",
"OcHoBbl (puzmonmoruu pocta MmukpoopranuzMoB", "Kinerounsie u JIHK-texnonorun",
"TIlpuHIUIBL KyJIbTUBUPOBAHUS MUKpOOpranm3MoB', "MukpooOnas 6moreoxumus'”, "Lluromorus
MHUKpOOpranu3mMoB", "MaTtemaTu4yeckue MeTo bl B Onosioruu'". IMeTh HaBBIKM CaMOCTOSATEIbHON
paboThl C IUTEPATYpO, BKIIOYasi IEPUOANUECKYIO0 HAYUHYIO JINTEpATypy 0 OMOTEXHOJIOTUH, U
HABBIKK PabOTHI C 3JEKTPOHHBIMH CpefcTBaMH HHpopMaluu. V3ydeHrne AUcuUIInabl "MeTosl
KOJIMYECTBEHHOTO ydYeTa MHUKPOOPTraHU3MOB" OCYIIECTBISIETCS B 3 ceMmecTpe 2 Kypca
MarucTpatrypbl U 3aKJIaJbIBAET TEOPETUUYECKUE M MPAKTUUYECKUE OCHOBBI ISl MOCIEIYHOUIEH
Hay4yHOU paOoThl MpU MOJArOTOBKE BBITYCKHOM KBaJIM(DPUKAIIMOHHON paboThl M KpaliHe BaXKHBI B
OCYIIECTBIICHUU TMPAKTHUECKONH U TMpodeccHoHaNbHON AeITeNTbHOCTH Marucrpa OHOJOTHU
(MUKpOOHOJIOTHUN).

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pa30BaTEJbHOM IPOrPaMMBbI.

[InanupyeMbIMu pe3yibTaTaMi 00Y4EHHUs MO JUCHUIUIMHE, SBJISIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI W/WIM OMBIT JAEATENbHOCTH, XapaKTEpPHU3YIOLIME ATaIlbl/ypOBHH (OPMHUPOBAHUS
KOMIETEHIIMH U oOecreynBaroniye JOCTHKEHHE IUIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
oOpa3oBaTenbHON MporpaMMsl B 1eioM. [lepeuens koMmneTeHuil, GOpMUPYyEMBIX B pe3ysIbTaTe
M3YYEHHUs TUCIUIUIMHBI, TPUBEIEH B TabIuIe

Ne Wunexc Conepxanue B pe3ynbrare nzyueHus y4eOHOH JUCIUTLTHHEI
~ | KOMIeT | KOMIETeHIUH (Wi eé 00y4Jaronmecs JOIKHBI

AL EHILINU YacTH) 3HATh yMeTh BJIaJeTh

1. OIIK-3 | TOTOBHOCTHIO COBpPEMEHHBIE OCYIIECTBIISITH | COBPEMEHHBI
UCIIOJIb30BATh TEOPETHYECKHE ompeseeHue MH
(ynnamenranbHbie OCHOBEI KOJINYECTBA TEOPETHIECK
Ononornyeckue METOMK U MHUKPOOPIaHU3MO UMHU
npejcTaBieHus B chepe TPUHITAITBI B B Ipo0e OCHOBaMH




No NHunekc Copnepxanue B pe3ynbrate u3ydeHus: yaeOHON AUCIUTUINHBI
~ | KOMIeT | KOMIETeHIUH (W eé 00yJaroImuecst TOHKHBI
fLL SHLINU 4acTH) 3HATDH yMeTh BJIaJeTh
podecCHOHATBLHOM JIEUCTBUS COBPEMEHHBIMUA | METOAUKAMHU
JESATEIIBHOCTH IUIA | ammaparypbl B METOIaMuU u
[OCTaHOBKM M PCIICHUSA | yHCTPYMEHTAJb [IPUHIUIIAMHA
HOBBIX 3a/1a4 HBIX METOJax JIEUCTBUS
KOJIMYECTBEHHOT anmnaparypsl
0 ydera B
MHUKPOOPIaHU3M UHCTPYMEHTA
OB JIBHBIX
MeTOoJax
KOJIMYECTBEH
HOTO y4eTa
MHUKpPOOpPIaH
U3MOB
2. [1K-3 CIIOCOOHOCTBIO OcHoBHbIE Onpenenstsb HaBbixamu
IIPUMEHSITD METO/BI U | KOJIMYECTBO KOJIMYECTBEH
METOJUYECKHE OCHOBBI | MPUEMBI MUKPOOPTraHU3MO | HOTO
IIPOEKTUPOBAHMS, KOJIMYECTBEHHO | B B Pa3IMYHBIX | ONPEACICHUS
BBITIIOJTHEHUS TIOJIEBBIX U | TO yueta | mpobax IIpU | MUKPOOpIaH
1a00paTOPHBIX MHUKPOOPTraHU3M | IIOMOIIH U3MOB B
OMOJIOTrMYECKHUX, OB; YCTPOHCTBO | KJJACCHYECKHX | | TabOpaTOpH
HKOJIOTHUECKUX U IIPUHLINAI | ”HCTPYMEHTAJIBH | BIX U
HCCIIEI0BAHNM, JEUCTBUSA BIX METOJOB | IIOJIEBBIX
HCII0JIb30BaTh COBPEMEHHOMU MHUKPOOHMOJIOTUN | YCIOBHSIX
COBPEMEHHYIO anmaparypel 4
annaparypy U | BBIYUCIIUTEIBHO
BBIUHCIIUTENbHBIE W TEXHUKU s
KOMIUIEKCBI KOJIMYECTBEHHO
ro yuera
MHUKPOOPraHU3M
OB
3 [1K-4 CHOCOOHOCTBIO OcnoBuble nytH | [logOupats Hasbikamu
FEeHepUpOBaTh  HOBBIE | U MIpUEMBI | aJieKBaTHbIE Mo (pUKaAIU
UIEM U METOAMYECKHE | TIOBBILICHMUS METO/BI u U
pelieHus BBICEBAEMOCTU | KOJIMUYECTBEHHOTO | ONTUMM3ALHN
MHUKPOOPTraHU3M | y4deTa U METOJOB
OB TpU  HUX KOJIMYECTBEH
KOJIMYECTBEHHO HOTO  y4era
M yuere MHUKpPOOpPTaH
U3MOB B
3aBUCHUMOCTH
OT THUNA U
Xapakrepa
pOOBI.

2. CTpyKTYpa M coiepKaHHe JMCIUIIIHHBI.
2.1 PacnipenesieHue TPyA0€MKOCTH AUCHUILIMHBI 110 BUJAM padoT.




Obmas Tpyno€MKOCTh TUCIUIUIMHEI COCTaBisgeT 2 3ad.el. (72 Jaca), UX pacmpeesieHue
10 BUJaM padOT MPEICTABIICHO B TaOIUIIE

Bun yaeOHO# paboThI Bcero | Cemectpsl
(dachrn)
4acoB 3

KonrakTHas padora, B TOM 4ncJe: -

AyIUTOpHBIE 3aHATHUS (BCEro) 28 28 -

3anarus JICKIITMOHHOI'O TUIIAa -

3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATHUS) 28 28 -

JlaboparopHble 3aHATHS -

HNnas koHTaKTHaNA paﬁoTa:

Kontpoib camocTositenbHOM padoThl (KCP) -

[Tpomexyrounas arrectanus (MKP) 0,2 0,2 -
CamocrosiTesibHast padoTa, B TOM YHCJIe

Kypcosasa paboma - - -

IIpopabomka yuebrnoeo (meopemuueckoeo) mamepuana 6 6 -

Buvinonnenue unousuoyanvrvix 3a0anuii (n0020mosKka coodoueruil, 10 10 )

npesenmayuii)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 27,8 | 27,8 -

Konrtpois: = - -

[ToaroroBka Kk sK3aMeHy - - -

O0mas Tpya0eMKOCTh gac. 72 12 -

B TOM 4McJie KOHTAKTHas padora | 28,2 28,2 -

3a4. ea. 2 2

2.2 CTpyKTypa AMCUMIIJIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Pa3ensl AMCHHUILTUHEBL, U3ydaeMbie B ceMecTpe 3 (ounas hopma)

KomnunuectBo yacoB

Breayn
Ne HanmMeHnoBanue pa3nenos A 6 UTOpHA
Beero yauTOpHas paboTa p
pabora
J I13 JIP CPC

Pa3znooOpasue u kiaccudukanus
1 METOIOB KOJIHYECTBEHHOTO 6 2 4
OTIpEJIEIICHUs] MUKPOOPTaHH3MOB

MeTo bl IPSAMOTO CueTa KIETOK B
2 o0pa3sIie ¢ UCITOJIb30BaHHEM 8 2 6
MUKPOCKOTTHU

MeTto/ibl yaeTa B CHIIBHO pa30aBIeHHBIX
obpasmax




MeTtonab!l moacyeTa
4 | KOJIOHMEOOpa3yIOIMUX EANHHUI] BBICEBOM 18 10 8
HA MUTATEIbHBIC CPEIBL.
I'paBuMeTpHUUECKOE ONpeIeTIeHNE
5 KOHIICHTpAIUX OaKTepUaTbHOM 10 4 6
OMOMAcCCHI B CpeJie KyJIbTUBHPOBAHHUS
6 Hedenomerpudueckoe onpeaenenne 11 4 7
KOHIIEHTPAIIUU KIIETOK.
7 MeTo IpOTOYHOM IUTOMETPUH 8.8 2 6.8
8 0O0630p npoieHHOTO MaTepraia 1 9 5 )
MIPOBEJICHUE 3a4eTa
Hmozo no oucuunnune: 72 28 43,8

[Mpumeuanwue: JI — nexuun, [13 — npaktuueckue 3ausatus / cemunapsl, JIP — naboparopusie 3anstusi, CPC
— caMOCTOsITeNIbHAs padoTa CTyIeHTa

2.3 Coaep:xanue pa3jiesoB (TeM) TUCHHUIIHHBI:
2.3.1 3aHATHA JeKIHOHHOI0 THIIA.

He npexycMoTpens! yueOHBIM TIIIaHOM

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA.

®opma
Ne Hanveroparine Temarnka NpakTUYECKUX 3aHATHH TEKYLIETO
paszzneina (Tembl) KOHTPOJIS
1 2 3 4
1 Pa3nooOpazue u  |/3yueHue OCHOBHBIX MOJIXOJOB, OMPEACISAIONUX| Y CTHBINA ONpoc,
KIaCCU(DMKALKMS  |IpMMEHEHHE pa3IMYHBIX METOIOB B OTpacisx| KOJUIOKBUYM
MCTOIOB MUKpPOOUOJIOTUYECKON  JIeATeNnbHOCTH. VI3yueHue
KOJHYCCTBCHHOTO |crarpcTHUeCKMX — mporpamMMm Ui 0O0paboTKH
OMPEACTCHUA 5oy ipTaTOB
MUKPOOPTaHN3MOB
2 | Merozap! npsiMoro (MeTopl MPSMOTO cYeTa KIETOK Ha OKpalIeHHBIX| Y CTHBIM OIpoc,
CyeTa KJICTOK B |Ma3Kax, B CUETHBIX KaMepax M Kanwuisipax.| KOJUIOKBUYM
obpastie ¢ Mukpockonus B MeToAax MpssMOro MoACYeTa KIETOK.
UCIIOJB3OBAHUEM  \[Tcronb30BaHme (ha30BO-KOHTPACTHOIA u
MHKPOCKOINH JIOMMHECIIEHTHOM MuKpockonuu. lcnons3oBanue
GyopoXpoMOB Ui BHU3YyaJIM3allMUd  JKHUBBIX
MHUKpPOOHBIX  KJIETOK TpU  JIOMHUHECIIEHTHOMN
MHUKPOCKOIHHU MPUPOJHBIX 00pa3LOB.
3 Mertonbl yueta B |[YueT MHUKPOOPraHM3MOB B CHJIBHO pa30aBiI€HHBIX| Y CTHBIN OIIpOC,
CUJIbHO OPUPOJHBIX O00pa3llax MEeTOJOM OCXICHHs Ha| KOJUIOKBUYM
pa30aBICHHBIX  |veMOpaHHBIX  OAKTEPHANBHEIX  (QIIBTPAX  C
obpasiax HOCTIEAYIOMEH  OKPACKOW M MHKPOCKOIHEN.
[IpakTHka ¥ METOIMKA HCIIOIb30BAaHMS BAaKyyMa B
nabopaTopun TUTST OCKICHUS KJIETOK
(BomocTpyiHbIM  Hacoc, Hacoc  Kamosckoro,
MeMOpaHHBI  BaKyyMHO-HarHeTaTeJlbHBIH  Hacoc
KNF).




MeTtonap!l moacueTra
KOJIOHMEOOPa3yIOIIuX
CINHUIl BBICCBOM Ha
MATATEIbHBIC CPEIBI.

Mertoabl yyera TUTpa KOJOHHEOOPA3YIOMIUX €IUHHIL
B 06pa3uax KHUJIKHUX U TBEPABIX MAaTCPHAJIOB ITIOCCBOM
Ha IMJIOTHBIC MUTATCIBbHBIC CPEABI U3 CCPUU KPATHBIX
pasBenenuii  (meron Koxa). Iloznakomuth ¢
npo6sieMoii AecopOLry MUKPOOPTaHU3MOB C YaCTHI]

HCCIIEAYEMOI'0 MaTCpuraia.

YcrHblii onpoc,
KOJJTIOKBUYM

5 | Meroasl noacuera (MeTojabl y4eTa TUTPa KOJOHUEOOpa3yIOMUX eUHUII| Y CTHBIH orpoc,
KOHOHI/I606pa3yIOHII/IX B 06pa3uax XKUJKHUX MaTepHaioB IIOCEBOM Ha| KOJUIOKBHYM
CAMHULL BEICCBOM Ha |[1j10THBIE NUTATENBHBIE CPEIbl M3 CEPUU KPATHBIX
TIUTATENBHBIE CPENIBL. |naspenennit (MeTox Koxa).
6 | Meronsl nojacuera (MeTobl yueTa TUTpPa KOJOHHUEOOPA3YIOIUX eMHUILI| Y CTHBIN OIpoc,
KOJIOHHEOOPa3yroIuX g oOpasmax TBEpPIbIX MAaTEpUAIOB TIOCEBOM Ha| KOJUIOKBHYM
CAMHULL BBICCBOM HA |[jj0THBIC MHUTATEIBHBIE CPEAbl M3 CEPUM KPATHBIX
TIUTATEBHBIE CPEMIBL. |naspenennii (MeTox Koxa).
7 | Meronsl nojacuera (Meronasl aecOpOLMM MUKPOOPTAaHM3MOB C YacTHII| Y CTHBIN OIpoc,
KOJ‘IOHI/I606paByIOH_[I/IX HCCJICAYEMOI0 MaTepuala. KOJUIOKBUYM
€MHULl BEICEBOM Ha
IIATATEIIbHBIE CPEBI.
8 | Meronsl nojacuera |MeTonbl yueTa TUTPa KOJOHHEOOPA3YIOIUX eIMHHMII| Y CTHBIN OIpoc,
KOHOHH€06pa3yIOHII/IX B 06pa3uax JKUJKUX U TBEPABIX MaTEPUAJIOB IOCEBOM| KOJUIOKBHYM
CAMHUIL BBICEBOM HA |Ha KWJIKWE MUTATEIbHbBIC CPE/IbI.
MUTATEIbHbIE CPEIBI.
9 | I'paBumetpuueckoe |OcaxaeHue KJIETOK ueHTpudyrupoBanuem: | Y CTHbIN onpoc,
OnpeneaeHue CKOPOCTH, YCKOpPEHHUs, TEeMIEpaTypHble pPEXKHUMbL,| KOJIOKBUYM
KOHIICHTpaluK  |ammapaTypa.
OakTepuaIbHOU
OroMaccsl B cpejie
KYJIbTUBUPOBaHUS
10 | I'paBumerpuueckoe | Pacder daxTopa pa3neneHus, METOIUKNA OTMBIBKH | Y CTHBIH Ompoc,
orpesieacHue KJIETOK OT OCTAaTKOB CPEJIbl KYJIbTUBUPOBAHUS. KOJUTOKBHYM
KOHIICHTPalluH
OakTepuaTbHOU
OroMaccsl B cpejie
KYJIbTUBUPOBaHUS
11 | Heenomerpuueckoe DOTOMETPUYECKHE METObI HCCIIEAOBAHUS VYerHbI onpoc,
oTpeieieHue KJIETOYHBIX CyCcleH3uM. M3MepeHne onTuieckon KOJIJIOKBHYM
KOHLIEHTPALUK IJIOTHOCTH KJIETOYHOM cycrnieH3uu. [locTporika
KIIETOK. KaJIMOpOBOUHBIX IpahuKOB
12 | Hedenomerpuueckoe | Yuer 3aBUCHMOCTH ONTHYECKOH TIOTHOCTH KJIETOYHOM| Y CTHBIH ompoc,
onpeaciicHue CYCIIEH3UU OT CBOICTB KJIETOK M XMMUYECKOTO COCTaBa| KOJUIOKBHUYM
KOHIICHTPAUUN |kyIpTypajlbHOM KHUAKOCTH B  HE(ETOMETPHUECKOM
KIIETOK. OTPENCTICHUN  KOHIIGHTPAIlMd ~ MHKPOOPIaHHU3MOB.
Hcnons3oBanue CTaHIapTOB MYTHOCTH -
IIPOCTEUIIINN C1oco0 KOJIMYECTBEHHOI'O
ONpeeNeHUs] KOHIIEHTPAllUH KIIETOK.
13| Meron npotouHoil | AnmapaTypa A HIUTOMETPHUM, IPUHIIMIT ASUCTBUS, | Y CTHBIH onpoc,

HUTOMETPUU

MeTouKa paboTsl ¢ mpudbopom KonmuectBeHHOE

KOJUIOKBUYM




OTpeIeIeHue KOHIIEHTPAIIMH KIIETOK METOI0OM
IPOTOYHOI HUTOMETPUH (LUTODIIOOPUMETPHH).
14 | O630p npoKaIEHHOTO YcTHBIH ompoc,

marepuaia u KOJJIOKBHYM
IPOBE/ICHUE 3aUeTa

2.3.3 JlabopaTopHbIe 3aHATHS.
3aHATHA — HE IPEAYCMOTPEHBI

2.3.4 Kontposaupyemas camoctositeJibHast padora cryneHToB (KCP)
He npenycmorpena

2.3.5 llpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He IPeyCMOTPEHbI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSAITEILHOH padoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOAYJII0)

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecneyeHus JUCHUITIIIMHBI I10

Ne Bun CPC BBINOJIHEHUIO CAMOCTOSTEIbHONU paboThl
1 2 3
IloaroroBka k CTO 4.2-07-2012 Cucrema MeHeKMERTa KaduecTBa. O0mue
YCTHOMY OIpPOCY, TpeOOBaHUS K NOCTPOEHUIO, U3JI0KEHUIO U O(POPMIIEHUIO
MPAKTUIECKOMY JIOKYMEHTOB y4eOHOi1 nestenbHoCTH. — [lepensnanue. —
3aHATHIO Kpacnosipck: COVY, 2014. — 60 c.

Mertonuueckre ykazaHus 10 OpraHu3alul CaMOCTOSITEIbHOU
paboThI CTYJICHTOB, YTBEpXK/ICHHbIE KaeIpoil FeHETUKH,
MUKpPOOHOJIOTUH U OMOTEXHOIOTHU. TPOTOKOT No 21 « 26 »
utons 2017 r

VY4eOHO-MeTOAUYECKUE MaTepHalbl Il CaMOCTOSITENIbHOM paboThl O0yYaromuxcs W3
Yuciaa WHBAIMJAOB M JIMII C OrPAaHMYEHHBIMM BO3MOXKHOCTAMH 3710poBbsi (OB3) wmoryr
NPEOCTABIATECS B (opMax, aJaNTHPOBAHHBIX K OTPAHMYCHHSM HX 370POBBS U BOCIPHUATHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.
[Tpu peanu3zaiuu yueOHOM pabOTHI IO OCBOSHHIO Kypca "MeTo bl KOMMYECTBEHHOTO y4eTa
MHUKPOOPTaHU3MOB" HCIIOIB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH:
¢ HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH;
® TPOEKTHBIC METOJIbI OOYUCHNUS;



HCCIIEA0BATCIIBCKUEC METOAbI B 06y‘-IeHI/II/I;
npobsieMHOe 00ydeHHe

Cemectp | Bug Hcnionp3yemble HHTEPAKTHBHBIE 00pa3oBaTesbHbIe TexHoIornu | Kommue
3aHSITHS CTBO
JI,  JIP, JacoB
I13)

3 I13 paboTa B MajbIX TpYIIax C MEJbI 00CYXJACHHS OTBETOB Ha | 14

IPEJUIOKEHHBIE JUIsI CaMOCTOSITENIbHON paboThl BOIIPOCHI IO
TEME 3aHATHUSA.

KOHTPOJIMPYEMBIE MIPEN0IaBaTeNeM JUCKYCCUH 110 TEMaM:

1. OcHoBHble MeTOABI ydeTra THUTpa KiIeTok, Turpa KOE,
KOHI[EHTPAIlUl OMOMACCHI.

2. Meroabl KOJUYECTBEHHOTO YydeTa MHKPOOPTraHU3MOB B
pa30aBlIEHHBIX Cpelax: OCaKJIEHUE KIETOK Ha MEeMOpaHHBIX
¢bunbTpax U3 BOJHBIX CYCHEH3UN

3. Tlpobrmema mecopOIMM MHUKPOOPTAaHM3MOB C YaCTHII
UCCIEAYEMOI0 Marepuaja Ipu KOJIMYECTBEHHOM YyYyeTe U
UCCIIEIOBAaHUH OMOpPa3HOO0pa3us

MOATOTOBKA CTYACHTAMU MYJBTUMEAUNHBIX MPE3EHTALUN I10
TeMaMm:

— I'pynmsbl OpsIMbIX U KOCBEHHBIX METOJIOB ONPEIECICHUS
KOJIMYECTBA MUKPOOPTraHU3MOB.

— Iloacuer kiieTok Ha PUKCUPOBAHHBIX Ma3Kax.

— Tloacuer k1€TOK B CUETHBIX KaMmepax (kamepa ['opsieBa-
Toma, MHOTOXOZJOBBIE CUETHBIE KAITUILISPbI
[Tepdpunnena).

— JIroMuHeCIIeHTHass MUKPOCKOMHS U (DITyOpOXpOMBI B
METOJIaX KOJMYECTBEHHOI0 Y4eTa MUKPOOPTaHNU3MOB.

— Mertoapl KOJIMYECTBEHHOI'O Y4€Ta MUKPOOPTaHU3MOB B
pa3peKEeHHBIX CpPeax: OCaKIECHUE KIETOK Ha
MOBEPXHOCTH MUTATENBHOM CpeJibl U3 OONBIINX
00BEMOB BO3/1yXa.

— MemOpanbl U GUIABTPYIOIINE YCTPOMCTBA ISl BOJHBIX
Y BO3JIYIIHBIX CPEJl B KOJUYECTBEHHOM y4YeTe
MHUKpPOOPTraHU3MOB. YUeT KJIETOK Ha TOBEPXHOCTHU
¢uIbTPOB.

— MeTtos! yueTa TUTPa KOJIOHUEOOPA3YIOIINX STUHUIL B
00pasiax KUJIKUX U TBEPABIX MaTepUaIOB TOCEBOM Ha
MJIOTHBIEC TUTATEIbHBIE CPEBI.

— Meton Koxa. Uctopusi. CoBpeMeHHbIe MOAU(DUKAIIH.

— KonnuecTBeHHBIN yUeT TOCEBOM Ha JKHUJIKHE
MUATaTEIbHBIE CPEbl METOIOM MPEIETHHBIX
pa3Benenuii. Mcnonb3oBanue tabnui Mak-Kpeau s
yuera pe3yJbTaToB.

— KonundecTBeHHBIH yueT MUKPOOHBIX KIETOK METOJIOM
MPOTOYHOUN IUTOMETPHUH (LTUTO(IFOOPUMETPHUN ).

— IIporouHas muTOMETpHs B yueTe OaKTEpUaTbHBIX
KYyJBTYp: amnmapaTtypa, IpUHIUI JeHUCTBUS

— I'paBuMeTpuyecKoe onpeaeieHne KOHIEHTPAUN
OakTepuaabHON OMOMACCHI B Cpeie KyJIbTHUBUPOBAHUS

— Ocax/eHue KJIeTOK HeHTPUPYrupoBaHUEM: CKOPOCTH,
YCKOPEHHUSI, TEMIIEPATYPHBIC PEKUMBI, allmapaTypa.




Pacuer ¢axTopa pa3aeneHusi, METOIUKN OTMBIBKH
KJIETOK OT OCTaTKOB CPe/Ibl KyJIbTUBUPOBAHMUS.

— Hedenomerprueckue MeTo1bI KOJTMYECTBEHHOTO
MCCIICIOBAaHMS KJICTOYHBIX CYCIICH3HH.

— Yder 3aBHCUMOCTH ONTHYECKOH IUIOTHOCTH CYCIICH3HU
OT CBOWCTB KJIETOK M XHMUYECKOT'O COCTaBa
KyJIbTYPAIbHON JKUAKOCTH TPH HEPETOMETPHH.
KannGpoBouHbie KpHBBIE.

— IIpuGops! s HedenoMeTpuu KIETOUHBIX CYCIICH3HH.

— CpaBHeHue cO cTaHIapPTaMU MYTHOCTH ISt
KOJIMYECTBEHHOTO ONPEJIeNICHNs] KOHIICHTPALUH KIETOK.

Hroro 14

I[HSI Jan ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBBA IMPEAYCMOTPCHA OpraHu3anusd
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHEM 3JICKTpOHHOI>i IIOYTHI.

4. OneHOYHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /sl MPOBeIeHHs TeKYIero KOHTPOJIs.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TPOBOJAUTCS C TOMOINBIO pedepaToB B BHUIC
MYJIbTUMEAUINHBIX IPE3EHTALUNA U CEMUHAPOB.

IlepeyeHb BONPOCOB /1JI YCTHOTO KOHTPOJISAA 3HAHMI CTY/1I€HTOB:

Pazgen 1: Pa3nHooOpa3sme m kiaaccu(pukanusi MeTOJ0B KOJMYECTBEHHOIO OINpeaeIeHust
MHUKPOOPraHU3MOB.

Bomnpock! 1151 TOArOTOBKU:

N3yueHne 0CHOBHBIX MOJIX0/I0B, ONPEACIIAIONINX IPUMEHEHHUE Pa3 JUYHBIX METOJ0B B OTPACIIAX

MHKpO6HOJ’IOFH‘ICCKOﬁ JCATCIIBHOCTH.

N3ydeHne cTaTUCTUYECKUX MPOrpamMM JUisi 00pabOTKH pe3ysIbTaToB.

Pa3nes 2: MeToasl NpsiMoro cyera KJIETOK B 00pa3ue ¢ HCNoJ1b30BaHHEM MHUKPOCKOITHHA

Bompocs! 115t moAroOTOBKH:

MeToapl MpsIMOro cYeTa KJIETOK Ha OKpAIIEHHBIX Ma3KaxX, B CYETHBIX KaMepax U Kaluuisipax.

Mukpockonusi B METO/1ax MpsMOTro nojicuera KieTok. lMcmnonbszoBanue pa3zoBo-KOHTPACTHOM U
JIOMUHECLIEHTHON MUKPOCKOIINH.

Hcnonp3oBanue (GiayopoXpoMOB Ui BHU3YyalIM3alMd O KUBBIX MMKPOOHBIX KIETOK TIpHU
JFOMHHECHEHTHOM MUKPOCKOIMU NPUPOAHBIX 00pa31oB.

Pa3nes 3: Meroasl yyera B CMIIbHO pa30aBiieHHBIX 00pa3uax

Bonpoce! 1 NoAroTOBKH:

VY4er MUKpOOPraHU3MOB B CHJIBHO Pa30aBI€HHBIX NMPUPOIHBIX 00pa3ax METOJOM OCaKJICHUS Ha
MeMOpaHHbIX OaKTepHATIbHBIX (QHIBTPaX C MOCIEAYIOIEH OKpAaCKON 1 MUKPOCKOIHEH.

[IpakTka W MeTOAMKA HCIOJB30BaHHUA BaKyymMa B Ja0OpaTOpUM Ui OCaXJEHUS KIIETOK
(BozocTpyiiHblii Hacoc, Hacoc KamoBckoro, MeMOpaHHBIN BaKyyMHO-HAarHeTaTelbHbI HAacoc
KNF).

Pa3znesn 4: Meroasl moacyera KOJOHHEOOPAa3yHOUIMX €IMHHMII BBICEBOM HAa IHTATeJbHbIE
cpeabl

Bompocs! 11t ToArOTOBKH:

Mertoap! yueta TUTpa KOJIOHHEOOPa3yIOUIMX €AUHULL B 00pa3liaxX >KUIKUX U TBEPAbIX MaTepHUaioB
MIOCEBOM Ha IJIOTHBIE MUTATeIbHbIE CPE/Ibl U3 CEPUM KpaTHBIX pazBeaeHuil (meroq Koxa).

[Tpobnema necopOIi MUKPOOPTaHW3MOB C YacTHUI[ HCCIIEyEMOro MaTepuaia.

Merto/ipl yyeTa TUTpa KOJOHHEOOPa3yIOIUX €IMHHIL B 00pa3Iax KUIKUX MaTepUaoB MOCEBOM Ha
IUIOTHBIE MTUTATEIbHbBIE CPEJIbl U3 CepUU KpaTHBIX pa3BeneHuil (meroa Koxa).



MeTozp! ydera TUTpa KOJIOHHEOOPa3yIOIIUX eMHUILL B 00pa3Iiax TBEPAbIX MaTEPHUAaIOB IIOCEBOM HA
IUIOTHBIE MTUTATEIbHBIE CPEJIbl U3 CEpUU KpaTHBIX pa3BeneHuil (meron Koxa).

MeTomp! 1ecopOIy MEKPOOPTaHU3MOB C YACTHII UCCIIETYEMOT0 MaTepHana.

Mertoab! yueTa TUTpa KOJIOHHEOOPa3YIOUINX €AUHULL B 00pa3liaX KUIKUX U TBEPAbIX MaTepUaioB
MTOCEBOM Ha >KUJIKHE MTUTATEIIbHBIE CPEIbI.

Pazgen 5: I'paBumerpuyeckoe onpeaesieHne KOHUEHTPAUM OaKTepUaJIbHOH OMOMacchl B
cpeae KyJbTHBUPOBAHUS

Bormpocs! 1u1st OAr0TOBKHU:

OcaxneHne KIETOK MEeHTPU(YTUPOBAHUEM: CKOPOCTH, YCKOPCHHUS, TEMIIEPATypPHBIE PEKUMBI,
anmnaparypa.

Pacuer daxTopa pa3aeneHus, METOIUKHA OTMBIBKH KJIETOK OT OCTaTKOB CPEJIbl KYJIbTUBUPOBAHUS

Pa3znen 6: Hedenomerpudeckoe onpeaesieHrne KOHIEHTPALMHU KJIETOK.

Bonpocs! 115 nOAroTOBKU:

DOTOMETPUYECKUE METOIbI UCCIEAOBAHUS KIIETOUHBIX CYCIIEH3UN.

M3mepenne onTUYecKOor IJIOTHOCTH KIIETOYHON CYCIIEH3HH.

[Toctpoiika kanuOPOBOYHBIX rPaPUKOB

VYder 3aBUCHMOCTH ONTHYECKOW IUIOTHOCTH KJIETOYHOM CYCIIEH3MH OT CBOWCTB KIJIETOK H
XUMHYECKOTO COCTaBa KYyJIbTYypPalbHOM JKUIKOCTH B HE(PEIOMETPUUYECKOM OMpEeIICHUU
KOHIIEHTPAIlUi MUKPOOPTaHHU3MOB.

Hcnonp30BaHue CTaHAAPTOB MYTHOCTH - MPOCTEUIINI COCOO KOIMYECTBEHHOTO OMpeelieHus
KOHIICHTPAIlUU KJIETOK

Pazgen 7: MeToa npoTOYHON IUTOMETPHUHA

Bomnpocs! 1151 moAroTOBKU:

Arnmnaparypa /Ui UUTOMETPUH, IPUHIUI IeHCTBUS, METOANKA pabOThI ¢ IPUOOpPOM

KonuyectBeHHoe omnpeneneHne KOHIEHTPAIMH KJIETOK METOJOM TMPOTOYHOWU ITUTOMETPUHU
(muTodIIFOOpUMETPHH )

Pa3nen 8 O030p npoiigeHHOro MaTepuasia u NpoBeeHue 3a4eTa

Bce Bompocs! k 3a4ery

Kpurepum ouenkmu:

OneHka «OTIAMYHO» / «3auTeHO». OTBETHl Ha MOCTAaBJIEHHBIE BOMPOCHI M3JIaraioTcs JOTHYHO,
MOCNIEZI0OBATENbHO M HE TpeOYIOT JOMOJHUTENbHBIX mosicHeHuil. I[lomHO packpbIBaroTCs
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXJy SBICHUSAMHU U COOBITUSMH. [lenmatoTcst 0O00CHOBaHHBIE
BbIBOJIbI. CO0III0/1at0TCS. HOPMBI JINTEPATYPHOI peun

Onenka «xopomo» / «3aureHo». OTBeThl Ha TIOCTAaBJIEHHbIE BOIPOCHl H3JIAraroTCs
CHCTEMaTH3MpPOBAHO U IOCJIENOBATENbHO. Marepuan u3/1araercsi yBEpeHHO. PacKpbIThl
NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXJy SIBICHUSMHU U COOBITHAMHU. J[eMOHCTpHpYETCsl yMEHUe
aHAJIM3UPOBATh MAaTepHall, OJJHAKO HE BCE BHIBO/IbI HOCSAT ApIr'yMEHTHUPOBAHHBIN U I0Ka3aTeIbHbIN
xapakTep. Co0Ir0/1al0TCsl HOPMBI JIUTEPATYPHON PEUH.

OrneHKa «ylOBJIETBOPUTEIBLHOY» / «3auTeHO». JloMycKaroTcs HapyleHHs B MOCJIEA0BAaTEIbHOCTU
n3nokeHus. HemomHo packpblBarOTCS NPUYMHHO-CIECACTBEHHBIE CBA3M MEXKIY SIBICHUAMU U
coObITUSIMHU. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOIPOCa, C TPYAOM pelIaroTcs
KOHKpeTHbIE 3afaun. MmeroTcs 3aTpyAaHEHMsI ¢ BbIBOJaMHU. JOMyCKarOTCS HAapyLIEHUS HOPM
JUTEPATYPHOU peyH.

OreHka «HEYJOBIETBOPUTEIBHO» / «HE 3auTe€HO». MaTepuan Hu3jlaraercst Hermocjiea0BaTeNbHo,
cOMBYMBO, HE MPEJCTABIISET ONPEIEICHHON CUCTEMBI 3HaHUH 10 tuciuruinHe. He packpeiBatoTcst
NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXIY SIBICHUAMU M coObITuAMU. He mpoBoauTcs aHamus.
BriBosibl 0TCyTCTBYIOT. OTBETHI Ha IONOTHUTENBHBIE BOIIPOCHI OTCYTCTBYIOT. IMetoTCs 3aMeTHbIE
HapyILIEHNUs HOPM JIUTEpaTypHOU peun.



BOl'lpOCbI K KOJUIOKBUYMaM

Pasznen 1: Pa3HooGpasue W KkjaccHUKANHMA MeTOA0B KOJHMYECTBEHHOIO OMNpeaeIeHust
MHKPOOPTaHU3MOB.
paboma [ VI3yueHre OCHOBHBIX ITOJIX0JI0B, ONPEICIISIONINX TPUMEHEHNE pa3 JMYHBIX METOJIOB B

oTpaciiax MHKpO6HOHOFquCKOﬁ ACATCIIBHOCTH. I/I3yquHe CTaATUCTUYCCKUX IIpOrpaMm JJisd
00paboTKH pPe3yIbTaTOB.

Pa3zgen 2: MeToabl NPAMOro c4eTa KJIETOK B 00pa3iie ¢ HCI0JIb30BAHNEM MUKPOCKOIIUM

paboma 2 Metonpl IpSIMOrO cyeTa KJIETOK Ha OKpPALIECHHBIX Ma3KaX, B CUETHBIX KaMmepax U
Kanuuisipax. MUKpOCKONusi B METO/IaX MPSMOTO IMojicuera kieTok. Mcnonb3zoBanue $ha3oBo-
KOHTPAaCTHOM ¥ JIFIOMHHECIICHTHOW MHKpocKkonuu. lcrnons3oBanue ¢(IyopoXpoMoB ISt
BU3YaIM3aI[UH KUBBIX MUKPOOHBIX KJIETOK IPU JIOMUHECHEHTHOW MUKPOCKOIHUH MPUPOTHBIX
00pa3IioB.

Pa3zgea 3: MeToabl yueTra B CHJIbHO pa3daBjeHHbIX 00pa3nax

paboma 3 YdYeT MHKPOOPTaHH3MOB B CHJIBHO pa30aBIIEHHBIX NMPHUPOAHBIX 00pas3lax METOJ0M
OCaX/IEHUS Ha MEMOpaHHBIX OakTepHalbHBIX (UIbTPAX C TMOCIEAYIOEH OKpacKol u
MuKpockonuel. [IpakTuka u MeToMKa UCO0Ib30BAHUS BaKyyMa B JJAOOPATOPUU JJIS1 OCAXKICHUS
KJIETOK (BOJOCTpPYHHBII Hacoc, Hacoc KaMoBckoro, MeMOpaHHBIM BaKyyMHO-HAarHETaTeIbHBIN
Hacoc KNF).

Paznen 4: Meroabl moacyera KOJOHHeOOPA3yHINIHMX €JIMHHUI BbICEBOM HAa NMHUTATEJIbHbIE
cpeabl

paboma 4 Metozpl ydeTa TUTPa KOJIOHHEOOPA3yIOIMIUX eUHUI] B 00pa3nax KHUIKHUX U TBEPAbIX
MaTeprajIoB IIOCEBOM Ha IIOTHbBIE MUTATEJbHBIE CPEJIbl U3 CEPUU KPAaTHBIX pa3BeeHul (METO
Koxa). [Ipobrema necopOiiuu MEKpOOPTraHM3MOB C YaCTHII UCCIIElyeMOTr0o MaTepuaa.

paboma 5 MeTopl ydeTa TUTpa KOJIOHUEOOPa3yIOIIMX ANHHII B 00pa3iax KHUJAKIHX MaTCPHUAJIOB
MIOCEBOM Ha IJIOTHBIE MUTATEIbHBIEC CPE/Ibl U3 CEPUH KPATHBIX pa3BedeHuii (Mmetoq Koxa).

paboma 6 MeToJibl yueTa TUTpa KOJIOHUEOOPa3yIoLUX €MHHI] B 00pa3lax TBEPAbIX MaTEPUAJIOB
MIOCEBOM Ha IIOTHBIE MUTATEIbHBIE CPE/Ibl U3 CEPUH KpaTHBIX pa3BeaeHuil (meron Koxa).

paboma 7 Metonpl necopO1IMi MUKPOOPTraHU3MOB € YaCTUIL UCCIIEyEMOr0 MaTepuara.

paboma 8 MeTonibl yyeTa TUTpa KOJIOHMEOOpa3yoLUMX eIUHHIl B 00pa3nax KUAKUX U TBEPAbIX
MaTeprajoB MOCEBOM Ha KHJIKHE MUTATEJIbHbIE CPE/IbI.

Pa3nen S: I'paBumerpuyeckoe onpenejieHne KOHIEHTPAUM 0aKTepHAIbHONW OHOMacchl B
cpesie KyJbTHUBMPOBAHUS

paboma 9 OcaxaeHue KIETOK LEHTPUPYTrHpOBAaHUEM: CKOPOCTH, YCKOPEHHUsI, TEMIEpaTypHbIe

PEeXUMBI, anmaparypa.

paboma 10 Pacuer Qakropa pasieneHus, METOAMKH OTMBIBKH KIETOK OT OCTaTKOB CpE.bl
KYJIbTUBHPOBAHHUSI.

Pa3nen 6: Hedenomerpnueckoe onpenesieHue KOHIEHTPALNH KJIETOK.

paboma 11 @doromeTpuyeckue METOJAbl HCCIEAOBAHUSA KIETOYHBIX cycneH3ui. M3mepenue
ONTUYECKOH MIOTHOCTH KJIETOYHOI cycnen3uu. [locTpolika kanrnOpoBOUHBIX rpauKoOB

paboma 12 Y4eT 3aBUCUMOCTH ONTHUYECKOH MJIOTHOCTU KJIETOYHOW CYCHEH3UH OT CBOMCTB KJIETOK U
XUMHMYECKOTO COCTaBa KYJIbTYpaJbHOM KUAKOCTH B He(eTOMETPUUYECKOM ONpeereHUH
KOHIICHTpAallMi MHKpPOOPraHU3MOB. VICronap30BaHWE CTaHAAPTOB MYTHOCTH - MPOCTEUINNN
CHOCO0 KOJMYECTBEHHOTO ONPEAETICHUs KOHIICHTPALUHU KIIETOK.

Pazgen 7: MeToa npoTOYHON IUTOMETPHUH.

paboma 13 Anmaparypa Ais UUTOMETPHUM, PUHIIMIT ASHCTBHS, METOAMKA pabOThl ¢ MPUOOPOM
KonuuecTBeHHOE ompeeneHre KOHLEHTPALUK KIETOK METOJIOM MPOTOYHOW LUTOMETPUU
(uuTodmroopuMeTpHn).

Pazgen 8 O030p npoiigeHHOro MaTepuasa u NpoBeJeHUue 3a4eTa

Bce Bonpocsl k 3aueTy



Kpurepun onenkn:

OneHka «OTIUYHO» / «3aureHo». OTBEThl HAa MOCTaBJICHHBIE BOMPOCHI M3JAaraloTcs JIOTUYHO,
MOCJIEIOBATEIbHO M HE TpPeOYIOT JONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBaroTCs
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY SIBICHUSAMH M COOBITUAMU. Jlemaiorcs 0OOCHOBaHHbBIE
BbIBO/IbI. COOIOAI0TCS HOPMBI JTUTEPATYPHOU peyun

Ouenka «xopouio» / «3auTreHo». OTBeThl Ha IMOCTaBJIECHHBIE BOIMPOCHI H3JIAraroTCs
CUCTEMATHU3UPOBAHO U IIOCIIEJOBATENbHO. Marepuan wu31araeTcsi yBEpPEHHO. PacKphITbl
MPUYMUHHO-CJIEICTBEHHBIE CBSA3H MEXAY ABJICHUSMU M COOBITHAMH. J[eMOHCTpUpYeTCs yMeHue
AHAIM3UPOBATh MaTepHUall, OJJHAKO HE BCE BHIBO/IbI HOCAT ApI'yMEHTHUPOBAHHBIN U 10Ka3aTeIbHbIN
xapaktep. CoOI0at0TCsl HOPMBI JIUTEPATYPHOU PEyu.

OreHKa «yIOBJIETBOPUTEIBLHOY» / «3auTeHO». JlomycKaroTcs HapyIeHHs B TOCJIEA0BATEIbHOCTH
n3JI0KeHUs. HermonHo packpbIBarOTCS NPUYUHHO-CIEACTBEHHBIE CBS3M MEXAY SIBICHUSMU U
coOBbITUSIMU. J[EMOHCTPUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIArOTCs
KOHKpeTHble 3anauu. Mmerorcs 3aTpynHeHus ¢ BbIBoJaMU. JlONMyCKarOTCs HapyLIEHHs HOPM
JUTEPATYpPHOU peyH.

OueHka «HEyJIOBIETBOPUTEILHOY / «HE 3aYTeHO». Marepuan u3j1araercsi HerocleA0BaTeabHo,
cOMBYMBO, HE MPEJCTABIISAET ONPEEICHHON CUCTEMBI 3HaHUH 10 nucuuiuinae. He packpeiBatoTcs
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXIY SBICHUSIMH U cOObITHsAMH. He mpoBoauTcs aHamus.
BoiBosibl 0TCYTCTBYIOT. OTBETHI Ha JONOJHUTENBHBIE BOIIPOCH! OTCYTCTBYIOT. IMEIOTCS 3aMeTHBIE
HapyILIEHUs HOPM JINTEPATypPHOU PEUH.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy

1 W3ydyeHue OCHOBHBIX IMOJXOJIOB, ONPEICISIOMINX MPUMEHEHUE pa3 JMYHBIX METOJOB B
OTpacisiX MUKPOOHOIOTHYECKOH 1eATEIbHOCTH.

2 VzydeHue CTaTHCTUYECKUX MPOrpamMM st 00pabOTKH pe3ynbTaToB

3 MeTo/b! IPSIMOTro cYeTa KJIETOK Ha OKpAIlIEHHBIX Ma3KaX, B CUETHBIX KaMepax U Kanuuisgpax.

4 MUKpPOCKOIIUS B METO/IaX IPSMOTO TI0JicueTa Ki1eToK. Vcronp3oBanue pa3oBo-KOHTPACTHON
U JIFOMUHECLIEHTHONH MUKPOCKOITUH.

5 HWcnonb3oBanue (QIyopoXpoMOB [JIsi BH3yaJIM3allMU >KUBBIX MHUKPOOHBIX KIJIETOK MIPH
JFOMHHECHEHTHOM MUKPOCKOIMU NPUPOAHBIX 00pa31oB.

6 VYueT MUKpPOOPraHH3MOB B CHJIBHO pa30aBiI€HHBIX NPUPOJIHBIX 00paslax MeEeTOJ0M
OCaXJIeHUsI Ha MeMOpaHHBIX OaKTepHalbHBIX (UIBTpAaX C TMOCIEAYIOLUe OKpackod u
MHUKPOCKOIIHEH.

7 IlpakTHKa ¥ METOJMKa HCIOJIb30BAHUS BaKyyma B J1a0OpaTOpUU AJIsl OCAXJIEHUS KIETOK
(BomocTpy¥iHbIii Hacoc, Hacoc KamoBckoro, MeMOpaHHBIN BaKyyMHO-HarHeTaTeNbHbIM Hacoc
KNF).

8 Meroabl ydyera THUTpa KOJOHHEOOPA3YIOIIMX €AMHUI] B oOpa3lax >KMIKUX M TBEPHbIX
MaTeprajoB MTOCEBOM Ha IJIOTHBIE MUTATEIbHBIE CPEAbl U3 CEPUU KPATHBIX Pa3BEICHHUN (METOL
Koxa).

9 IIpobnema necopOIMu MUKPOOPTAHU3MOB C YAaCTHUII UCCIEAYEMOTr0 MaTepurara.

10 Meronbl ydyera THTpa KOJOHHEOOPA3yIOIIMX €IMHUI] B 00pa3lax >KUIKUX MaTepuasoB
MIOCEBOM Ha IIOTHBIE MUTATEIbHBIE CPE/Ibl U3 CEPUH KpaTHBIX pa3BeaeHuit (meroa Koxa).

11 Metoasl yyeta THTpa KOJOHHMEOOPA3YIOIIMX €IMHHUIl B 00pasliaXx TBEPIbIX MaTepUaoB
MIOCEBOM Ha IIOTHBIE MUTATEIbHBIE CPEJIbl U3 CEPUM KpaTHBIX pa3BeaeHuit (meron Koxa).

12 Metop! 1ecopOLMK MUKPOOPTaHU3MOB € YAaCTHII UCCIETYEMOT0 MaTepuaia.

13 Metonpl y4yeta THTpa KOJOHHEOOPA3yIONIUX €IWHUII B 00pa3lax >XKUIAKUX M TBEPIBIX
MaTepUasoB MOCEBOM Ha )KHMJIKHE MUTATEIbHBIE CPEIBI.

14 OcaxneHue KIETOK LEHTPU(PYTUPOBAHUEM: CKOPOCTH, YCKOpPEHUS, TeMIlepaTypHbIe
PEXKHUMBI, anmnaparypa.



15 Pacuer (¢akropa pa3neneHusi, METOAMKH OTMBIBKM KIJIETOK OT OCTAaTKOB CpEIbl
KYJIbTUBUPOBaHHUS.

16 ®oTtomeTpruyeCcKre METO bl UCCIIEA0BAHNS KIETOUHbIX CycnieH3ui. Mi3Mepenue ontuyeckoi
IUIOTHOCTH KJIETOYHOM cycnen3uu. [loctpoiika kainOpoBOYHbBIX I'paKOB

17 Y4er 3aBUCUMOCTH ONTUYECKOW MJIOTHOCTHU KJIETOUHOM CYCHEH3UU OT CBOMCTB KJIETOK U
XMMHYECKOTO COCTaBa KyJbTYPAJIbHOH JKUAKOCTH B HE(PEIOMETPUYECKOM OIpEeACICHUN
KOHLEHTPALlUU MUKPOOPraHU3MOB.

18 Hcnonb3oBaHWE CTaHIAPTOB MYTHOCTH - TPOCTEHIIMN CIOCOO KOJIMYECTBEHHOTO
OIIpEIEIeHUsI KOHLIEHTPALUU KIIETOK.

19 Annaparypa Ui [UTOMETPUH, IPUHLUI JEHCTBUSA, METOIMKA PAOOThI C MPHOOPOM

20 KosnuecTBEHHOE OIpeieIeHHEe KOHIEHTPALUU KIETOK METOJOM IIPOTOYHOM LIUTOMETPUH
(muTodIrOOpUMETPHUN ).

Kputepuu onenku 3auera:

- OLIEHKA «3a4TE€HO)» BBICTABIISIETCS CTYAEHTY, €CJIM CTYJEHT IOKa3ajl IIPU OTBETE JOCTAaTOYHOE
3HaHWE MaTepuajia, [OHMMAHUE CYIIHOCTH pPAacCMaTpUBA€MbIX MOHSITHH, SBICHUM U
3aKOHOMEPHOCTEH.

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJCHTY, €CJIU CTYIEHT HE IOJITOTOBUIICA ¥ HE OTBETUII Ha
BONPOCHI WJIM OTBETUJI HEMPABUIBHO; MMOKa3all cialdble 3HAHHS MaTepualia U JOMyCTHI TpyObie
(dakTH4ecKue omnoKu

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM MX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM U JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3710POBbS
NPEOCTABIISICTCS TOTIOJHUTEIFHOE BPEMS /IJIs IOATOTOBKM OTBETA HA 3a4eTe;

— [IpU NPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI MHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI IPEAYCMATPUBACTCS MCIIOIH30BAHNE TEXHHUECKUX
CpEeCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pE3YJIbTaTOB OOyYeHHs 1O JAMCLUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUs Pe3yJIbTaTOB OO0Y4YEHMs WMHBAJIUAOB U JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUSATHS
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTATEJIHOTO anmapara:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBLHOHN YU4eOHOI JIUTEpaTypbl, HEOOXOAMMOM 115
OCBOCHUS IMCHHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHas JuTepaTypa:
1. Bonboit npaktukym "MukpoOuonorus'": yauedbHoe nocodue st CTyAeHTOB By30B / MBiinHa,
Wpuna bopucosna; U. b. MBmmna. Cankr-IlerepOypr: IIpocnekt Hayku, 2014. 108 ¢



2. Marematudeckrie METOAbI B OWOJIOTMH: aHAIW3 OHOJOTMYECKHX JAHHBIX B CHCTEME
STATISTICA. Yuebnoe mocobue misi By3oB [ameB C.H., bernsesa ®.X., Jlynunoc M.IO.
[Togpobunee Hayunas mkomna: TromMeHCKH TocydapcTBeHHbIM yHuBepcuteT (r. Tromensn) ['ox:
2018 / I'pudp YMO. Pexum mocrtyma: http:/biblio-online.ru/viewer/ECC496B9-0C2F-48D6-
956E-99DF110E8CBS5

3. larunypora, .M. Texnudeckas MUKpoOHOJOTHs: ydeOHO-MeTonuueckoe mocooue / I.H.
Hlarunyposa, E.B. Ilepymkuna, K.I'. Mnmonuros; ®enepanbHoe areHTCTBO MO 00pa30BaHMUIO,
['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIEr0 MPOo(hecCHOHATBHOTO 00pa3oBaHus
«Ka3zaHnckuii rocyJapCTBEHHBIM TeXHOJIOrMYeCKud yHuBepcureT». Kaszanbp: M3parenbcTBo
KHUTY, 2010. 122 C.; To xKe [DneKTpOHHbIN pecypc]. -
URL//biblioclub.ru/index.php?page=book&id=259051

Jlist ocBOEHUWSI TUCIUIUIMHBI WHBAJIWJAMUA W JIMIIAMA C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pPOBbSl MMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B JJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opaii».
5.2 lonosiHUTe/ILHAS JIATEPATypa:

1. T'yceB M.B. Mukpobuonorus: Yueb. mist ctyn. By3oB / M.B. I'yces, JI.LA. MuneeBa. M.:
Axagemust, 2006. 462c. - ISBN 5769514035.

2. Ewmmnes B.T. Mukpobuosorus / B.T. Emues, E.H. Mumyctun. - 6-¢ usn., ucnp. - M. :
Hpoda , 2006. - 445 c. - ISBN 5358004432

3. 3ro3mna, O.B. OO6mas mukpoOuosnorus: yadopatopHbid mpaktukym / O.B. 3ro3uHa;
MunncrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepannu, OenepalibHOE TOCYIapPCTBEHHOE
Oro/pKeTHOE 00pa30BaTEIBbHOE YYPEKICHUE BBICIICTO MPOPECCHOHATBHOTO 00pa3oBaHUs
«TaM00BCKU# rOCYAapCTBEHHBIN TEXHUYECKUH YHUBEpcUTeT». - Tam60B: U3natensctBo ®I'bOY
BIIO  «TI'TY», 2015. - 82 c¢; To xe  [DnekTpoHHBIH  pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=445121

5.3. llepuoauyeckue u3ganms:

Mecro
[Tepunoguyuno
Ne 3a KaKue rojpl XPaHECHU
HaszBanue n3nanus CTh BBIXO/Ia
n/m XPAHHUTCS s
(B rOM)
1 MuxkpoOuosorust 6 1944-2017 93
1956-1983,
2 Bectnuk MI'Y. Cepusi: buonorus 4 1987-2017 93
4 | Knunuueckas v 1abopaTopHasi AMarHOCTHKA 12 2001-2016 93
5 Muxkosorusi 1 GUTONATONOTHS 6 2001-2016 93
6 MukpoOroIorH4ecKuil KypHal 6 1987-2017 93
7 MomnexynsipHast OuoJIoTust 6 1978-2017 3
8 buorexHonorus 6 1996-2017 93
9 N3Bectus PAH Cepusi: buonorunueckas 6 1936, 1944-2013 4/3
10 | [puxiagHas OMOXUMUS © MUKPOOHOJIOTHS 6 1968-2017 93
buonorus. PedeparuBHslii xypHal.
11 BUHUTH 1970-2013 3an PK

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUSI JUCHHILINHBI (MOAYJIs1).
1. www.kubsu.ru - opurnmansabiii caiiT KybaHCKOTO TOCY1apCTBEHHOTO YHUBEPCHUTETA,

2. http://www.biorosinfo.ru/ - opunmaneuelii caiiT o0mecTBa 6HOTEXHOIOroB Poccun nMeHu

FO.A. OBunHHMKOBA
3. http://www.cbio.ru/ - uarepuet-xypHan "KoMmmepdeckas OHOTeXHOIOTHS";
4. http://www.genetika.ru/journal/ - odpurmanbublii cailT xypHana "buorexHosnorus';



https://biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
https://biblio-online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
https://biblio-online.ru/search?query=%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5+%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B+%D0%B2+%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://biblio-online.ru/adv-search/get?scientific_school=199C649D-44E9-4075-9721-0564E5E8757D
http://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
http://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-956E-99DF110E8CB5
http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/

5. http://www.ibp-ran.ru/main.php - odwunHanTbHBIi CalT HHCTUTYTa OHOJOTHYECKOTO
nprOOPOCTPOCHUS C ONBITHBIM Mpou3BocTBOM PAH;

6. http://www.genetika.ru/ - odunmansueii caiit OI'YII [ocymapcTBeHHBI Hay4dHO-
UCCJICIOBATEIbCKOIO HMHCTHTYTa TEHETUKHM M CEJICKIMHU IMPOMBIIUICHHBIX MHUKPOOPTraHM3MOB
(Mockga)

7. Dnextponnas oubnuoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnekTponHHas OubIMoTEeYHas cucTeMa u3aatenbcTBa "Jlans" http://e.lanbook.com

7. MeToauvecKue yKazaHus /sl 00y4ar0IHUXCs 110 OCBOCHUIO JMCHUILIHHBI (MOAYJIST).
IIpakTnyeckne 3aHATHSA
B mporiecce moAroToBKH K 3aHATHIO HEOOXOIMMO 03HAKOMHUTHCS € pabodel mporpaMmoit

JUCLMIUIMHBL, TeMaMH W IUIaHaMHU 3aHATUH, ylenss oco0oe BHUMaHHME LENsAM U 3ajJadaM,
CTPYKTYpE U COJEP>KAaHHIO JUCUUIUIMHBI, IPOBECTH aHAIU3 OCHOBHOW y4eOHOH JIHTEpaTyphl,
nocjiae 4ero paboTarb C PEKOMEHJOBAHHOM JIONMOJIHUTENbHOW nuTeparypoil. Ilpu yctHOM
BBICTYIUIEHUH IO KOHTPOJIbHBIM BOIIPOCaM 3aHATUS HY)XHO M3jaraTh (HE 4YMTaTh) MaTepuai
BBICTYIIJIEHU CBOOOJHO. HeoOxoaumo KOHILEHTpUpOBaThb CBOE€ BHUMAHHE Ha TOM, 4YTO
BBICTYIUIEHHE OOpAIlEHO K ayJuTOpUHU, a HE K IPernoJaBaTeiio, T.K. 3TO 3HAUMMBIM acHeKT
npodeccuoHaIbHbIX KoMmeTeHUuH. Ilo oxkoHuaHMM 3aHATUSA CJelyeT IOBTOPUTH BBIBOJHI,
CKOHCTPYMpPOBAHHbIE Ha CEMUHapE, IMPOCIEIUB JIOTUKY UX IOCTPOECHUS, OTMETUB IOJIOKEHUS,
Jekalye B X ocHoBe. JlJ1s 3TOoro B TeUeHHe 3aHATHS CleyeT JenaTh NoMeTKU. bornee Toro, B
Cllydae HETOYHOCTEH M (WMJIM) HEMOHMMAaHUS Kakoro-inbo Bompoca IPOHAEHHOIO Marepuala
ciefyeT oOpaTHTbCA K IPENoAaBaTeNl0 Ul IOJIydyeHHs HEOOXOJUMOH KOHCYJIbTallUU U
pa3bsiCHEHUs BO3HUKIIEH cuTyanuu. CxeMa NOArOTOBKU K 3aHSTUSAM:

® 03HAKOMUTHCS C TEMOI1, LIEJIbIO U 331a4aMU PabOTHI
paccMOTpeTh MPEI0KEHHbIE BOITPOCHI
U3YUYUTh JICKIIUOHHBIA MaTepHaj, OCHOBHYIO U JIOTIOJIHUTEIIbHYIO JIUTEPATYPY
O3HAKOMUTbBCS C MPAKTUYECKUMHU 3a/1aHUSIMU U XOJIOM UX BBITIOJIHEHUS
BBINOJIHUTH 33/1aHUS B COOTBETCTBUU C XOJIOM PaOOThI

® [IOABECTU UTOT U ClIeJaTh CTPYKTYPUPOBAHHBIE BBIBOIbI
CamocrosiTeibHas paGora

CamocrosrenbHas paboTa CTyI€HTOB JUCHUILUIMHE OCYIIECTBIISETCS C LENbI0 YIiyOneHus,

paclIMpeHusi, CHUCTEMaTH3alud M 3aKpEIJICHUS IOJIYYEHHBIX TEOPETHMUECKUX 3HaHUIA,
(bopMHpOBaHUs YMEHUI HCIIOJB30BaTh JOKYMEHTALUIO U CHENHAIbHYIO JINTEPaTypy, pa3BUTHUS
MO3HABATEJIbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a TaKke (OPMHUPOBAHUS CAMOCTOSITEIILHOTO
MBILIIEHHs], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaTH3aliH,
pa3BUTUSI HCCIEN0BaTENbCKUX YyMeHUH. llepen BBINMOJIHEHHMEM CaMOCTOSITENBHON pabOThI
HE00X0/IMMO YETKO MOHUMATh IIeJH U 3a7aydl paboThl, CPOKU BBITOJHEHHS, OPUEHTUPOBOYHBIN
00BeM, OCHOBHBIE TPeOOBaHMSI K pe3yibTaTaM paboThl, KpUTEPUU OLIEHKU. Bo BpeMsi BbIIOJIHEHUS
CaMOCTOSITENIbHOW paboThl MpernojaBaTelb MOXET MPOBOAMTH KOHCYJdbTaluu. KoOHTpOib
pPe3y/bTaTOB CaMOCTOSITENIbHONM pabOThl CTYAEHTOB MOXKET OCYLIECTBISITHCS B NHCbMEHHOM,
YCTHOM WM CMelaHHOM ¢(opme, ¢ MpeAcTaBlIeHUEM MPOJAYKTAa TBOPUYECKOW AEATENbHOCTU
cTyleHTa. B kauecTBe opM M METO/OB KOHTPOJISI CAMOCTOSITENIbHON pabOThl CTYJIEHTOB MOT'YT
OBITh UCTIOJIb30BAHBI CEMUHAPCKUE 3aHTHUS, KOJJIOKBUYMBI, 3a4€ThI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTpPOJIbHbIE paboThl U Ap. KpuTepusMu OLIEHKH pe3yJbTaTOB CaMOCTOSATEIbHOW pPadOThI
CTYAICHTa SIBJISIOTCS: YPOBEHb OCBOEHMs CTYIEHTOM Y4eOHOTo Mmarepuaja, yMEHHUs CTYAEHTa
UCTIOJIB30BaTh TEOPETHUYECKHWE 3HAHWS TPH  BBHINOJHEHUW HHIVBHIYaJIbHBIX  3aJaHHIA;
c(OpPMHPOBAHHOCTh O0IIEYyYeOHBIX YMEHUN; OOOCHOBAHHOCTh U YETKOCTh M3JIOKEHHS OTBETA;
odopMmIIeHHEe MaTepraia B COOTBETCTBUHU ¢ TpeOoBaHUusIMU. [1naH moAroToBku:

® U3YyYUTb COOTBETCTBYIOIIUMN JIEKIIMOHHBIM MaTepHa

® U3y4YUTHh OCHOBHYIO JUTEPATYypy 11O TEME

® U3YYUTH JOMOJHUTEIBHYIO JIUTEPATYPY MO TEME


http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

e 0(QOpMUTH BBINOJHEHHYIO pPa0OTy MUCHBMEHHO WJIM B BHJE IPE3CHTAUH B
3aBHCHUMOCTH OT 3aJaHMsl
® cJeNaTh CTPYKTYPHUPOBAHHbBIE BBIBOIBI.
IToaroroBka Kk 3a4ery
3ayeT — 3TO0 NPOBEPOYHOE UCIIBITAHUE IO YYEOHOMY IPEAMETY, CBOEOOpa3HbIA HTOIOBBIM pyOek
W3YYEHHUS AMCLUMIUIMHBI, [O3BOJISIIOIIMM JIydlle ONpPEAENUTh YpPOBEHb 3HAHUMN, IOJTYYEHHBII
oOyuaromumucs. [l ycremHou caaum 3aueTa CTyASHThI JOKHBI IOMHUTB CIIeyolee:
— K OCHOBHBIM TOHSTHSIM M KaTETOPUSAM HYXXHO 3HATh ONpEAETICHHS, KOTOphIe HEOOXOIMMO
IIOHUMAaTh U YMETb MOSICHATh; — IPU IOJATOTOBKE K 3a4eTy TpeOyeTcs MOMUMO JIEKIIMOHHOI'O
Marepuaia, MPOYUTATh eIle HECKOJIbKO YYEOHHMKOB MO JAWUCHUIUIMHE, OTOJIHUTEIbHBIC
VCTOYHUKH, TPEUIOKCHHBIE JUISl U3YyYEHUS B CIIMCKE JINTEPATYypbl; — CEMHUHAPCKUE 3aHATUSA
CIIOCOOCTBYIOT IOJy4EHUIO OoJiee BBICOKOTO YPOBHS 3HAHUM U, KaK CIEJICTBHE, MOIy4YEHUE
3a4eTa;
— TOTOBHUTHCA K 3a4eTy HYXXKHO HAYMHATH C MEPBOM JEKIMH M CEMUHapa, a HE BBIOMpATh TaK
Ha3bIBACMbIll «IUTYpMOBOW METOJ», IPU KOTOPOM MaTepuayl 3aKpeIuIsieTcss B INaMATH 3a
HECKOJIBKO IIOCIEIHUX 4YacoB M AHEH mepex 3adeTtoM. IIpu oneHMBaHMM 3HAHMN CTYIJEHTOB
IIpenoaaBaTeilb PyKOBOACTBYETCS, IPEXKIE BCETO, CAEAYIOIUMU KPUTEPUAMMU:
— TNPaBUIBHOCTh OTBETOB HA BOIIPOCHI; — IOJIHOTA M JIAKOHUYHOCTh OTBETA; — CIOCOOHOCTh
OpaBWIbHO KBanu(UUUpoBaTh (KTl U OOCTOSATENBCTBA, AHAJIU3UPOBATh CTATHCTUYECKUE
JTaHHbIE; — OPUEHTUPOBAHUE B JIUTEPATYPE; — 3HAHUE OCHOBHBIX NMPOOJIEM yueOHOW JUCLMITIIUHBL;
— IIOHUMaHKE 3HAYUMOCTH y4eOHOW JUCLHUIUIMHBI B CUCTEME; — JIOTUKA U apIyMEHTUPOBAaHHOCTb
U3JIOKEHUS; — KyJIbTypa OTBeTa. TakuMm 00pa3oM, MpH NHPOBEACHUM 3aueTa IpernojaBaTellb
yJllenseT BHUMaHUE He TOJIbKO COJIEPKaHUIO OTBETA, HO U (hOpMe ero U3JI0KEHHUS.
[Ipr moaroToBKEe K 3a4eTy HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JICKIUH, pabodyro
IporpaMMy JUCLHUIUIMHBL, HOPMAaTUBHYIO, YU€OHYIO U peKOMEHAyeMYlo TuTeparypy. OCHOBHOE B
MOJArOTOBKE K cJjaue 3ayeTa - 3TO NOBTOPEHHE BCEro MaTepuajja JUCLUUIUIMHBI, 110 KOTOPOMY
HE00X01MMO caBaTh 3a4eT. [Ipu moAroToBKe K cauye Bech 00beM pabOThl HYKHO PacIpenesiTh
pPaBHOMEPHO IO JIHAM, OTBEACHHBIM i1 IOATOTOBKH, KOHTPOJMPOBATh KaXKIbl JI€Hb
BBINOJIHEHNE HAaMEYEHHOM paboThl. B mepuoj moAroToBKHM CTYAEHT BHOBBL OOpalaercs K yxke
u3ydeHHOMY (TpoiiieHHOMY) yueOHOMy MaTepuainy. [loaroroBka BkiIrodaeT B ceOs aBa JTama:
camocTosiTeNlbHass paboTa B TEUEHHME CEMECTpa; HEMOCpeACTBEHHas IOArOTOBKa B JHH,
IPEIECTBYIOLIUE 3a4€Ty [0 TeMaM Kypca. 3adeT MPOBOAMTCS MO BOIPOCAM, OXBAThIBAIOLIUM
BECh IIPOMJIEHHBIM MaTepuayJl JHUCLUUIUIMHBI, BKJIOYas BOIPOCHI, OTBEIEHHBIE  JUISA
CaMOCTOSITENILHOTO HW3y4eHHs. [l ycmemHod chnaud ykasaHHble B paboueil mporpamme
dopmupyeMble KOMIIETEHIIMM B pe3yjibTaTe€ OCBOCHMS JUCHUIUIMHBI JOJDKHBI  OBITh
IIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOAMMO HaUYMHATh C NIEPBOM JIEKIIUH U TIEPBOTO
ceMHUHapa.
IHoaroroBka My IbTHMEAUMHBIX NPE3CHTALMIA:
® 3HAKOMMTbHCS C TEMOM, LEJIbIO U 3a/lad4aMU
® COCTaBMTH IIAH MPE3EHTALMU COIVIACHO OCBOCHHOMY TEOPETUYECKOMY MaTEpHaILy
® IIPOU3BECTH MOUCK B JEKLIMOHHOM MaTepHaje, OCHOBHON U JONOJHUTEIBHOMN JINTEPATYPE
(akTHUecKkoro MaTepuasa 1o TeMe
MIPOU3BECTH MTOMCK WIITIOCTPAaTUBHOIO MaTepuania B ceTH "uHTepHer"
COCTAaBUTh NIPE3CHTALIMIO MPH ITIOMOIIHM crienraIn3upoBanHoro [10
COCTaBUTH JOKJIAJ 110 WILIIOCTPATUBHOMY MaTepUaily Mpe3eHTalluu
OTpENeTUPOBaTh IPE3EHTALMIO IIepe]] caadei
B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro MaTrepuara.
WnnuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa



MEXIy IMpernojaBaTesieM U OO0y4alomUMCs HMHBAJIUAOM WM JIMIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/10POBBSI.
8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPoLecca Mo AUCHUILIHHE (MOYJIIO0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHHE OCPEICTBOM 3IEKTPOHHOU MOYTBHI.

— Vcnonbp30BaHuE CTYIEHTaMU IEKTPOHHBIX NIPE3EHTAIMI Ha IPAKTUUECKUX 3aHATUAX
8.2 [lepeyeHb HE0OXOAUMOT0 MPOTrPAMMHOIO O0ecTeYeHusl.

Ne
n/n

Ne norosopa

[lepedyeHp MMIIEH3MOHHOTO MTPOrPAMMHOTO 00eCTIeUeHUs

No77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

No73-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510
06.11.2018

Microsoft Windows 8, 10

Microsoft Windows 8, 10

Ne77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 or
03.11.2017

No73-AD®D/223-D3/2018
Cornamenne Microsoft
ESS 72569510 ot
06.11.2018

Microsoft Office Professional Plus

Microsoft Office Professional Plus

Jlor. Ne344/145 ot
28.06.2018

ITO st oOHapyKEeHUS ¥ MOUCKA TEKCTOBBIX 3aMMCTBOBAHUHN B
y4eOHBIX U HayuHBIX paboTax «AHTHUIUIArUaT», Ha OAWH IoJl

Kontpakt Ne74-ADD/44-
®3/2017 ot 05.12.2017

Beccpounas TUIEH3Us CIICIUATA3HPOBAHHOTO
maremaruueckoro [1O StatSoft Statistica

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant Ilntocy,
— «["apa"T».

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca No JMCUUILIHHE (MOAYJIIO).

Bi paGot MarepuanbHO-TeXHHUYEeCKOe o0ecredeHne JUCIUIIINHBI (MOAYs) U
OCHAIIIEHHOCTh
1. IIpakTnyeckue Aynutopus 412  ocHalleHHas ~IPE3€HTALMOHHOM  TEXHUKOMU
3aHATUS (mIpoekTop, DSKpaH, KOMIBIOTEP/HOYTOYK, ayJIuocucTteMa) H
COOTBETCTBYIOIIUM MIPOTrpaMMHBIM obecnieueHreM (I10),
HE0OXOAMMBIM J1TaO0OPATOPHBIM 000PYAOBAHHEM.
2. I'pynmoBsie Aynutopus 410, (kabuHeT)
(MHIMBUYyaJIbHBIE
) KOHCYJIbTallUU
3. Texymuii Aynuropus 412, 419.
KOHTPOJIb,




MIPOMEKYTOUHAs

aTTecTanus
CamoctostenpHas | Kabuner ms  caMocTosiTenbHOM  paboTel 437, OCHaIIEHHBIN
pabora KOMIIBIOTEPHOM TEXHHMKOM C BO3MO>KHOCTBIO IMOJKJIKOYEHHUS] K CETH

«aTepHeTY W 00eCleYeHHBId JOCTYIIOM B  AJICEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

3an 6ubmuorexku KyOol'Y ocHaimeHHBIH KOMIBIOTEPHON TEXHUKOW C
BO3MOYXHOCTBIO TIOJKITIOYCHHSI K ceTH «VHTEpHET» U 00eCTIeUeHHBIH
JOCTYIIOM B  JJIGKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YHUBEPCUTETA




