MUHHCTEPCTBO HAVKHU U BBICILEIO OEPA30BAHNA POCCUIMCKOMN ®EJEPALIMA
denepalbHOE rocyIapcTBeHHOE OI0MKeTHOE 00pa3oBaTeIbHOE VIpeKIeHHe
BEICIIETO 00pa30oBaHHA
«KYBAHCKUIT ITOCYJAPCTBEHHBIII VHUBEPCUTET»
@dakynbpTeT OHOTOTHUECKHH

YTBEPAJIATO:

H. o. opeuopa no yuedOHOH

PABOYAZ ITPOI' PAMMA JUCITHIL/IMHBI (MO Y JIA)
51.B.JIB.03.02 KOJITUECTBEHHBIIT VUET MIIKPOOPT AHII3MOB

CrnenHaabHOCTD 06.05.02 OyHIaMeHTalIbHAaA H IPHKIaIHAd OHOIOTHA

CrnenHaaH3anHA MuKkpoOHOIOTHA H OHOTEXHOIOIHA

@opma 00yUIeHHAA OYHAA

Kpamudukammsa CHELHAIIACT

Kpacropmap 2025



Pabouaa mnporpamma pgucnummmHel b1.B. JIB.03.02 «KomuuecTBeHHBII VUET
MHKPOOPTAaHH3MOB»  COCTaBI€HAa B  COOTBETCTBHH ¢  (helepaTbHBIM
rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BEICIIero odpaszoBanua (PI'OC
BO) no cnennansHocTH 06.05.02 @yHIaMeHTaIbHaA H IPHKIaAHAA OHOIOTHA

ITporpaMMy COCTABHI(H): ~ D
Bomuenko H.H.. k.0.H., JoIeHT ~

PaGouas nporpaMMa JHCITHILTHHEI YTBEP/K/IeHA Ha 3acelaHHH Kadeapsl TeHETHKH,
MHKpPOOHOIOTHH H OHOXHMHH

npotokon Ne 7 «21»  mapta 2025 1.

3aBemyromuii kadenpoii XvIokopMoB AA. P00

VTIBepxaeHa Ha 3aceJaHHH YUeOHO-METOIHIEeCKOH KOMHCCHH OHOTOTHYECKOIO
(dakynbTeTa

npotokon Ne 7 «28» _ mapta 2025 1. -
INpencenarens YMK dakyneTera  bykapera O.B. “’fi;:.lg.e.{é,f* —

e

PenienzedTs!:

Bonkopa C.A., momneHT Kadeapel OHOTEXHOTOTHH, OHOXHMHH H OHODH3HKH
@I BOY BO «Ky0aHCKHH rocy1apcTBEHHBIH arpapHbIi YHHBepcHTeT HMeHH 1. T.
TpyOnmaHa», KaHA. OHOI. HAVK

HaconoB A.Il.. 3aBemyrommuii naGopaTtopHell OHOTEXHOJOTHUECKOTO KOHTPOIA
¢uTomatoresoB H ¢puTodaros CKOHIICBB



1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

Lenbto ocBoeHus aucUUIUIMHBL "KOIM4eCTBEHHBIM y4eT MHKPOOPraHU3MOB'" SIBIISIETCS
OBJIQJICHUE HABBIKAMU HCIIOJIB30BAaHUS OCHOBHBIX METOJOB KOJMYECTBEHHOIO YydYeTa
MUKpPOOPIraHU3MOB, a TAKKE 03HAKOMJIEHHE C pa3HOOOpa3ueM ux npumeHeHus. KonnuecTBeHHbIN
y4€T MHUKPOOPTaHHW3MOB COCTABJIIET 3HAUUTEIbHYIO 4YacTh JAESITEIBbHOCTU CIELHMATUCTA U
HYXKJaeTcs B YIiyOJIeHHOM M3YYEHUU B METOJIMYECKOM YacTH.

1.2 3agauu IUMCHUILIHHEIL.
3a1auu OCBOCHUS AUCHUILTUHBI — COPMHUPOBATH Y CTYACHTOB CIIOCOOHOCTD:

— NPOBOAUTH KOJIMYECTBEHHBI YYET MUKPOOPIaHM3MOB PA3JIMYHBIX I'PYII B IOJIEBBIX,
71a00paTOPHBIX OUOTOTUYECKUX U IKOJIOTHYECKUX HCCIICIOBAHUSIX;

— IPUMEHSATH COBPEMEHHbIE MUKPOOHOJIIOTMYECKHE METObI, OCHOBBIBASICh HA CIPABOYHOI,
METOANYECKON U HOPMAaTUBHOM JOKYMEHTALINH;

UCIIOJIb30BAaTh COBPEMEHHYIO annaparypy M BbIUHUCIUTEIbHBIE KOMIUIEKCHI
MOJIy4EHUS HKCIIEPUMEHTAJIbHBIX IaHHBIX;

— OCYILECTBJIATh AHAJIU3 PE3YJIbTATOB SKCIIEPUMEHTOB;

— BJaJeTh 3HAHHWEM TpPeOOBaHHWI K NyONMKAIMsIM B HAYYHBIX >KypHajaX, a TaKxke
aJanTHPOBATh CBOM PAOOTHI K TPeOOBAaHWSAM KOHKPETHOTO H3IAHWS JIJIs HAMCAHWUS HAYYHBIX
craTei.

1.3 MecTo aucuuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMBbl.

Jucuunnuna "KonumdecTBEeHHBI ydeT MHUKPOOPraHM3MOB'" OTHOCHUTCS K YacTH,
dbopmupyemMoil yuacTHUKaMu 00pazoBateNbHbIX oTHOIIEHUH biioka 1 Jluctuuminael (MOAY/IH) 11O
BbIOOpY 4 yueOHoro muiana. M3yuenuto kypca «KoJduMuecTBEHHBIM Y4eT MHUKPOOPTaHH3MOBY
IPEIUIECTBYIOT IUCUUIUIMHBI, HEOOXOIUMBIE Ul €€ U3ydeHHs, Takue Kak MukpoOuosorus,
['eneruka u cenekuusi, Oprannyeckas XuMusi, AHanuTuyeckas xumus, Vicropust OM0I0THH.

Jnsi  ycBOGHHsI Kypca CTYIEHTY HEOOXOIUMO OpHEHTHPOBAThCS B Mpodiiemax
MUKpPOOUOJIOTUH, TE€HETUKH MHKPOOPraHU3MOB. VIMeTh HaBBIKM CaMOCTOATEIbHOW paboOThI ¢
JUTEPATypO, BKIItOUasl MEPUOANUECKYI0 HAyYHYIO JINTEpaTypy MO OMOJIOTHH, a TaKKE HABBIKU
paboThl ¢ AIEKTPOHHBIMU CpeACTBaMU MH(OpMaIi. Marepuaibl IUCUUIUIMHBI UCTIOIb3YIOTCS
CTyJICHTaMH B Hay4yHOW paloTe MPHU IMOJATOTOBKE BBITYCKHOW KBaTU(DUKAIMOHHOW pabOTHI U
KpaifHe BaKHBI B OCYIIECTBICHUH MTPAKTUIECKON AEITETbHOCTHU CIIeIHaIricTa Ouoora.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHS 00pa30BaTEeIbHON IPOrpaMMBbl.

N3yuenne paHHOW y4eOHOW NUCHMIUIMHBI HAmpaBieHO Ha (opmMupoBaHue y
00yYaroImuXxcsl CIeYONMX KOMIIETEHIIUMI:

I

KO,Z[ U HAUMCHOBAHUC MHAWKATOPpA PCSYJ'ILTaTI)I O6y‘l6HI/I$I IO JUCHUILIINHE

IK-1 CrmocobGeH TBOpPYECKH HCIIONB30BaTh B HAyYHO-HUCCIIEOBATEIBCKOW JIEATENFHOCTH 3HAHUE
(yHIaMEHTAIBLHBIX Pa3/ICJIOB OMOJIOTMYECKUX U KOJIOTHUSCKUX JUCIIMITIUH
UIIK 1.1 Bnameer coBpeMeHHBIMU | 3Ha€T (PU3UOJIOTHIO, MOP(OJIOTHIO MHUKPOOPTaHU3MOB,

WHPOPMAITUOHHBIMH pecypcamu
OMOJIOTUYECKOTO ¥ JKOJOTMYECKOTO
COZIEpPXKAaHUSI U YMEET HCIIOJIb30BaTh

MI/IKp06HOHOFH‘{eCKI/I6 HAYYHO-HCCJIICAOBATCILCKUC MCTO/bI

yMEET HCIOJIb30BaTh HH)OPMAIIUIO COBPEMEHHBIX HAYYHBIX
0a3 JaHHBIX [T HAYYHO-UCCIIEI0BATENECKOW PadOTHI

MPOBOJUMBIX pa3pabOTOK).

X B npodeccHoHabHOl | BIAZICCT HaBbIKaMU paboThI Ha COBPEMEHHOM 000pYOBaHUM
JESITeTBHOCTH. MIPU IPOBEICHUH MUKPOOHOIOTHYECKUX aHATIM30B

HIIK 1.2 Brnageer | 3HaeT MeTonxbl ydeTa MHKPOOPTaHM3MOB B Pa3IMYHBIX
9KCIIEPUMEHTATbHBIMH METOJaMH | MHUIIEBHIX MPOAYKTAX U MPUPOTHBIX CpeIax

WCCIIeIOBAHNHN (mo TEMAaTHKE | yMeeT 10JIb30BATHCS CHeIaTEHON CIIPaBOYHOM,

METOAMYECKON U HOPMAaTUBHO JOKYMEHTALIMEH, B TOM YHCIIe
MHUKPOOHOJIOTHUECKON

BJIAACCT MNPAKTUYCCKMMU HaBbIKaMU MI/IKpO6I/IOJIOFI/I‘-IeCKI/IX
I/ICCJ'IC,ZIOBaHI/Iﬁ IIpHU OLICHKE COCTOAHUA OKOCUCTEM




KO,I[ U HAUMCHOBAHUC MHAUKATOPpA

P€3YJ'H>T8.TBI O6y‘l€HI/ISI IO JUCHHUILINHE

HUIIK 1.3 VYwmeer aHamu3upoBaTh
pe3ynbTaThl JKCIIEPUMEHTOB u
MIPEICTABIIATH UX B (hOpMe Iy OTHKaITHiA
B PCIICH3UPYEMBIX HAYYHBIX U3JIAaHUSIX.

3HaeT TPeOOBaHMS K MyOJIMKANMSAM B HAyYHBIX XKypHajaX, a
TakKe aJanTUpPyeT CBOM pPabOTBl K  TpeOOBaHUAM
KOHKPETHOTO M3JIaHHs

YMEET aHAJIM3UPOBATH PE3YJIbTATHl HAYYHBIX HCCICIOBAHUHA U
MPUMEHSET CTAaTUCTUYCCKHUE METOABl JUIs  00paboTKu
9KCTIEPUMEHTAITLHBIX JJAHHBIX, YMEET MPaBHIBLHO 0(pOpMIIATH
CCBUIKH B OnOmorpaduro.

BJIaACCT HABbIKAMU HAallMCaHUA HAYyYHBIX CTaTCfI, BKJIIO4as

CTPYKTYypy cTaTbu (BBEIEHHE, METOMABI, pPE3yNbTaThl,
o0cyxeHme)

Pe3y.]IBTaTbI o6yquI/151 o JUCHUINIMHC JOCTUTAKOTCA B PAMKaxX OCYHICCTBIICHUSA BCEX
BUI0B KOHTAKTHOM M CAMOCTOSATCIbHON pa6OTBI 06y11a101u1/1xc>1 B COOTBCTCTBUH C YTBCPIKACHHBIM

y4€OHBIM IIJIaHOM.

I/IHI[I/IKaTOpI)I JOCTHIKCHHUA

KOMIIETEHIIMM  CYMTAIOTCS  CPOPMUPOBAHHBIMHU  IIPU

AOCTHIKCHUU COOTBCTCTBYIOIIUX UM PE3YJIbTATOB O6y‘~IGHI/I$I.

2. CTpyKkTypa U coaep:KaHue TUCUHHUILINHBI.
2.1 PacnipeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT.

OO6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4.ea. (108 wacoB), ux pacnpenernenue
10 BHJIaM pabOT MPEICTABICHO B TabJIHIIe

Bunst pabot Bcero ®opma
4acoB 00yuyeHHs
OYHast
7 ceMecTp
(gacsl)
KonTakTHas pa6oTa, B TOM 4HcJe: 44.3 44.3
AyIuTOpHBIE 3aHATHS (BCero):
3aHITHA JEKIIMOHHOTO THUITA 16 16
1abopaTopHbIE 3aHATHUS 0 0
MIPAKTUYECKHE 3aHITHS 18 18
CEMUHAPCKUE 3aHATUS 0 0
HWuas koHTaKkTHas pa6ora:
Kontpons camocrogrensHoi pabotsl (KCP) 10 10
ITpomexyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTeIbHasi padoTa, B TOM YHCJIE: 28,0 28,0
Buinoanenue unousudyanvuuix 3a0anuii (n002omosxa cooobweHutl, 6 6
npezeHmayuii)
Peghepam/s>cce (noocomoska) 6 6
CamocmosmenvHoe usyuenue pasz0enos, camono02omosKka (npopabomxa
U nosmopeuue JIEKYUOHHO20 MAMEPUALd U mMamepuaia y4yeOHUKog u 16 16
YUeOHbIX HOCOOUL, NOO2OMOBKA K CEMUHAPCKUM 3AHAMUIM.)
[ToaroroBka K TeKynieMy KOHTPOJIIO
KoHTpoJb:
TToAroTOBKA K DK3aMEHY 35,7 35,7
O06mas TPyA0eMKOCTh yac. 108 108
B TOM YHCJIe KOHTAKTHasi padora 44.3 44.3
3a4. e 3 3

2.2 CTpyKTypa AUCHUILIMHBI:

Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIUIITHHBIL.
Paznener (Tembl) AMCIUIUIMHBI, M3ydaemble B 5 cemectpe (3 kypce) (ounas dopma

oOyueHus)




KosmuecTBo vacos
AynutopHas Breayn
Ne HanmenoBanne pa3aenos (Tem) TOpHAs
Bcero pabota
pabota
J | 113 JIP CPC
1 Pa3nooOpasue n knaccuuKaIys METOI0B KOJTUIECTBEHHOTO 8 2 2 i 4
oTpeJieNIeHHsI MUKPOOPTaHU3MOB
2 MeToabl psSIMOTO cYeTa KJIETOK B 00pasiie ¢ UCTIOb30BaHUEM 8 2 2 i 4
MHUKPOCKOITUH
3. |MeroJpl yueTa B CHIIBHO pa30aBJICHHBIX 00pa3iax 8 2 2 - 4
n MeToibl TojicyeTa KOJIOHUEOOPa3yOIUX SANHUI] BHICEBOM Ha 8 2 2 i 4
MUTATEJILHBIE CPEIBL.
5 I'paBumMeTpudeckoe oTpeJiesieHNe KOHUCHTpAIH| o 2 2 i 4
" |bakTepuanbHON OMOMACCH B Cpelie KyJTbTHBUPOBAHUS
6. |Hedenomerpuyeckoe onpeneieHne KOHIEHTPAUN KICTOK. 6 2 2 - 2
7. |MeToa mpOTOYHOM TUTOMETPHHU. 6 2 2 - 2
AHanu3  pe3yibTaTOB  AKCHEPUMEHTOB  COBPEMEHHBIMHU
8. |meromamu. Hayunweie crtathm: cTpykTypa W mpaktudeckoe| 10 2 4 4
HaTHCaHUe
UTOI'O no pazoenam OucyuniuHvl 62 | 16 18 - 28
Kontpons camoctositensnoii padotsl (KCP) 10
[Tpomexyrounas arrectarms (KP) 0,3
KonTpons 35,7
OOwiast Tpy10EMKOCTb IO IUCLMIUIMHE 108

[Tpumeuanwne: JI — nexnun, 113 — npaktndeckue 3anstus / cemuHapsl, JIP — maboparopursie 3ausTuss, CPC
— caMocCTOsITeNbHAs padoTa CTyIeHTa

2.3 Coaepxxanue pa3esoB (TeM) THCHHUIJIMHBI:
2.3.1 3anATHA JeKINOHHOI0 THIIA.

HaunmenoBanme pazaeia

dopMa TeKyLEero

TNUTATCJIbHBIC CPCbI.

YacCcTUIl UCCIICAYEMOI'0 MaTepuraa.

Ne (Temp1) Coneprxanne pasnena (TeMbl) KOHTpOITS

1. |Pa3gen 1. Pa3nooOpasue|l3yueHne OCHOBHBIX MOJXO0JI0B, OTPEACISIONINX MPUMEHEHHE| Y CTHBIN OMPOC
u Ki1accU(UKaIMs [pa3IMYHbIX METOJIOB B  OTpacisiX MHKPOOHOJIOTHYECKOit
METOJIOB JeSITeIbHOCTH.

KOJINYECTBEHHOTO
OTIpe/IeIeHUS
MHKpPOOPTaHU3MOB

2. |Pazmen 2. Mertoasi|MeToabl MpsSMOTO cdeTa KJIETOK Ha OKPAaIIeHHBIX Ma3Kax, B| Y CTHBIH ompoc
NPSIMOTO CYETa KJICTOK B|CUETHBIX KaMepax W Kamwuisipax. MHUKpOCKONUS B METOAaX
obpasie clupsimoro moxcuera kieTok. Mcmonb3oBanme  (a3oBo-
UCTIONIb30BAaHUEM KOHTPacTHOH " JFOMHUHECLIEHTHOH MHKPOCKOITHH.

MHUKPOCKOTINI Hcnonp3oBanue (IyopoxXpoMoB AJsl BH3YaJM3alUU SKHUBBIX
MHUKpPOOHBIX KJICTOK TIPH JIIOMHHECIEHTHOW MHKPOCKOIHH
TPUPOJIHBIX 0OPA3IIOB.

3. |Pazmen 3. Metonbl ydera|YdyeT MUKPOOPTaHU3MOB B CHIIBHO pa30aBiIeHHbBIX IPUPOJHBIX| Y CTHBIH Onpoc
B CHJBHO pa30aBICHHBIX|00pa3lax  METOJOM  OCaXICHWss  Ha  MEMOpPaHHBIX
obpasmax OakTepHaldbHBIX (QUIBTPAaX C TMOCIEIyIOmel OKpackoil u

MUKpockonued. IIpakTuka u METOOUKa HCIOJIb30BaHUs
BakyyMa B JjabopaTopWy Ui OCAXACHUS  KIETOK
(BomocTpyiiHbI Hacoc, Hacoc KaMoBckoro, MemMOpaHHBIN
BaKkyyMHoO-HarHerarenbHblii Hacoc KNF).

4. |Pazmen 4. Meroasi|MeTonbl  ydeta THUTpa KOJOHHEOOpasyIoMMX €AWHHIl B| YCTHBIH ompoc
nojicueTa oOpa3nax >KWAKHX M TBEPIBIX MaTepHaJIOB IIOCEBOM Ha
KOJIOHHEOOPa3yIoNX  |[UIOTHBIE NUTATENbHBIE CPEIbl U3 CEPUH KPATHBIX Pa3BeACHHUN
enuHAL,  BhiceBoM  Ha|(meron Koxa). Metoxsl necopOuyy MHKPOOPTaHM3MOB C




Paszgen 5.

Pacuer (baKTopa pazaciacHus, MCTOAUKU OTMBIBKU KJIIETOK OT

VYceTslit onpoc

I'paBuMeTpHYeCcKOE OCTaTKOB Cpedbl KyJIbTHBHpOBaHWA. OcCaxICHHE KIETOK
OTpeNieeHne LEHTPUYTHPOBAHUEM: CKOpOCTH, YCKOPEHHH,
KOHIIEHTPalu1 TeMIepaTypHbIE PEKUMBI, allapaTypa.
OaKTepHuaIbHOI
Ouomaccel B cpexe
KyJIbTUBUPOBAHHUS
6. |Pasmen 6.|@oTroMeTpudecKie  METOOBI  HCCIEOOBAaHWS  KIETOYHBIX| YCTHBIHN ompoc
Hedemnomerpuueckoe cycneH3uil. M3MepeHne ONTUYECKOW IUIOTHOCTH KJIETOUHOM
OIpeeIIEHHuE cyciensun. [locTpoiika KaauOpOBOYHBIX TIpauKoB. Yder
KOHIIGHTPAILlUH KJIETOK. |3aBUCUMOCTU ONTHYECKON IIOTHOCTH KJIETOUHOM CyCHEH3HMH OT
CBOMCTB KJIETOK M XHMHYECKOIO COCTaBa KyJbTypaJbHOU
KUJIKOCTH B HE(EIOMETPHYECKOM OIPEAEICHNH KOHLICHTPAL!
MHKPOOPraHu3MOB. [cronp3oBaHME CTaHIApTOB MYTHOCTH -
MPOCTEUHHA  CHOCO0  KOJNMYECTBEHHOTO  ONPEACICHUS
KOHIICHTPalUH KIETOK.
7. |Pazmenm 7. Merton|Annaparypa A UUTOMETPUM, IPUHIMI ASHCTBUSI, METOAUKA| Y CTHBIN onpoc
MIPOTOYHOM UTOMETPHH |[paboTel ¢ mpubopom KosmuecTBeHHOE — OmpesaeneHHe
KOHIIGHTPAallUl KJIETOK METOJOM IPOTOYHOH UUTOMETPHU
(murodmoopumerpun). KonnaecTBeHHBIIH cocraB
MHUKPOOPIaHU3MOB B IOYBE, BOJE U MUILEBBIX MPOIYKTaX.
8. [Pasmen 8. Amnanuz|CtaTucTu4ecKue METO/IBI aHanm3a. IIporpammubie| Y CTHBIN onpoc
PE3YJIBLTATOB UHCTPYMEHTbBI JUIA aHaJInu3a JaHHBbIX. Hcnons3oBanue
OKCIICPUMEHTOB mnmporpamMm Uil aHaJiu3a OSKCOCPUMCHTAJIBHBIX  TaHHBIX.
COBPEMEHHBIMU Crpyktypa Hay4yHoit  craThu. CHHCOK  JHTEpaTyphl:
METOAaMMU. Haquble O(bOpMJ'IeHI/Ie u BaXXHOCTb IIPABUIIBHOTO HUTHUPOBAHUA.
CTaTbU: CTPyKTypa ¥ |PexoMeHAaIluu Mo peJaKTHPOBAHUIO, CTHIIIO U KOPPEKTHPOBKE
MIPAKTHIECKOE TEKCTa.
HaNMCcaHue

2.3.2 3aHaTHS CEMHHAPCKOro Tuna (MpPaKkTHYeCKHe / ceMHHAPCKHe 3aHSITHs/
JabopaTopHblie padoThl)

Ne HaumenoBanue paznena TemaTuxa sansTHi/paboT dopMa TEKYILIETO
(Temsr) KOHTPOJIS
1 | Paspmen 1. Pa3zHooOpasue |MukpoOuoorudeckas jadbopaTtopus 1 rpasuiia paboThl B HEH. P, K
1 knaccudukanus Mertop1 n3yueHus: MOp(HOIOTUH MUKPOOHOIOTHUECKHUX
METOI0B npenapatoB. Mop(doJIOTusi OCHOBHBIX TPy OaKTEPHIA.
KOJIMIECTBCHHOTO BeIsiBIeHHEe KIETOYHBIX CTPYKTYP MPOKAPHOT. Y CIIOBHSI
OnpeAcCHIA KYJIbTHBUPOBAHMS MUKPOOPTaHU3MOB. [luTaTenbHbe cpe/bl
MHUKpPOOPTaHU3MOB
2 Paszgen 2. Merosl Meronpl npsIMOro cuera KJIETOK Ha OKpAllleHHbIX Ma3Kax, B P, K
MPSMOrO CYETa KJIETOK B |kamepe [opsieBa. TexHosorus mNpUrOTOBIEHUS NpenapaTa
obpasue ¢ «pa3gaBIeHHAas Karuis TSt (ha30BO-KOHTpACTHOU
HCTIONb30BaHUEM MHUKPOCKOIIHH.
MHUKPOCKOIIHU
3 |Pazmen 3. Merozp! yuera |MeTobl 1 000pyAOBaHHUE ISl yUeTa MUKPOOPIaHH3MOB B BOJIE P, K
B CHJIBHO Pa30aBICHHBIX (M W€ METONOM MEMOpPAaHHOH BaKyyMHOM ()HJIBTpaLyH.
obpasuax KonuecTBeHHBIH M KaueCTBEHHBIH aHalM3 MHKPO(IOpHI
€CTECTBEHHBIX OOBEKTOB.
4 Pasnen 4. Merobl Metonasl " o0opynoBaHue IS ydera TUTpa P, K
noac4yera KOJIOHHEOOpasyoliX €ANHHIl B 00pa3nax pa3IMyHbIX THUIIOB
KOJIOHHEOOPa3yIOWHMX  |[104B ¥ BOABI U3 HECKOIBKHX BOXHBIX HCTOYHHKOB ITOCEBOM Ha
CAMHUIL BRICEBOM HA | ioTHEIE MUTATENLHEBIE Cpebl MeTogoM Koxa.
MTUTATEIbHBIEC CPEbI.
5 Paznen 5. Pacuer ¢akTopa pa3meneHus, METOAUKH OTMBIBKH KIETOK OT P, K
I'paBUMETPUYECKOE  |0CTATKOB Cpelbl  KyJIbTUBUPOBaHUS. OCakKIECHUE KIETOK
ONPEACIICHNC HEHTPU(PYTHPOBAHUEM: CKOPOCTH, YCKOPEHHMSI, TEMIIEPaTyPHBIE
KOHIICHTpAIN PEXKUMBI, armapaTypa.




OakTepuaIbHON
OuoMacchl B cpenie

Meronamu. Hay4aHsle
CTaThU: CTPYKTypa U
MPaKTHIEeCKOE HAIIMCAHUEC

aHaJin3a 3KCINCPUMCHTAJIbHBIX JaHHBIX. O(i)OpMJ'IeHI/Ie Haquoﬁ
CTaTbH.

KYJIbTUBUPOBAHUS

6 Paznen 6. BiusiHue ONTUYECKON IJIOTHOCTH HAa KIETOYHOM CYCHEH3HH. P, K
He(l)eHOMeTpp[qecxoe HOCTpOP'IKa KaHI/I6p0BO‘{HHX I’pa(i)I/IKOB, Ha OCHOBC
onpeieneHne NONYYEHHBIX [JaHHbIX. PelleHne CUTYallMOHHBIX 3a7ad
KOHI[CHTPALMH KJIETOK. |33BHCHMOCTH OINTHYCCKOH IIOTHOCTH K/ICTOYHON CYCHICH3HMH OT
CBOJCTB KJIETOK M XUMHUUYECKOT'O COCTaBa KYJIbTyPaJIbHOM SKUJIKOCTH

7 Paznen 7. Meton [IpyHUMN TPOTOYHON LUTOMETPUHU. Y CTPOICTBO M HACTpPOIMKa P, K
[POTOYHOM IIUTOMETPUHU |ONTHYECKOH CHCTEMBI LUTOMETpa. THUIBI JETEKTUPOBAaHHUS
CUTHajla  LUTOMETpa. AHanu3  JaHHBIX. Pemenue
CUTYaLIMOHHBIX 3aJa4 Ha OINpEAENICHUE KOHLIEHTpAaIUK KJIETOK

METOZOM IUTO(IIOOPIMETPHUN

8 Paznen 8. Ananus N3ydeHne CTaTHCTHYECKHX MporpamMMm At 0o0paboTku P, K
pE3yIBTATOB pe3yJIbTaTOB MHKPOOHOIOTHIECKAX HCCIIEOBaHUM.
3KCIIEPUMEHTOB BI/I3yaJII/IBaLII/I$[ JaHHBIX (Fpa('bl/IKI/I, auarpaMMbl U HUX
COBPEMEHHBIMH uHTepnperanus). [IpuMepsl HCIONB30BaHUS TIPOTPAMM IS

3amura 1abopatopHoil padotsl (JIP), Beimosnnenue kypcosoro npoekta (KII), kypcosoii
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.x1.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)

KypcoBsie paboTbl

— HE MPEIyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOIUYECKOr0 o0ecriedeHUsl ISl CAMOCTOATEIbHOI PadoThI
00y4YaIIUXCH M0 JUCHHUILIMHE (MOYJII0)

Ne

Bun CPC

BBIIIOJIHCHUIO CAMOCTOSTCIILHOM pa6OTLI

HepequL y‘le6HO'MeTO,Z[I/I‘IeCKOFO obecrneyeHus JUCHUILINHBI I10

Hanucanue pedeparos

yTBepxkeHHbIe Kadeapoit mpoTokoa Ne 07 ot 21.03.2025 r

MeToandeckre peKOMEH IAIMH 110 OPTaHU3aI[MKi CAMOCTOSTEILHON paboThI
CTYAEHTOB Ka)eApbl TCHETHKH, MUKPOOUOJIIOTHH U OMOXUMHUH,

CaMOmmoAr0OTOBKA

kadenpoit mpotokoa Ne 07 ot 21.03.2025 ¢

MeToandyeckre PEeKOMEHAAIMH 110 OPraHU3alUi CaMOCTOSITEIBHON pPaboOTHI
CTYACHTOB Kad)eAPhl TEHETUKH, MUKPOOHOJIOTUH U OMOXUMHUH, YTBEPIKICHHBIC

YyeOHO-MeTOANYECKUE

MaTepuajibl JIA CaMOCTOSTEIbHON pa6OTBI O6yanHHHXCH nu3

YuCiIa MHBAJIUIAOB | JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npenocrapisiroTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:
— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETHU3MpPOBAaH B 3aBUCUMOCTU OT

00yJaromuxcs.

KOHTHUHI'CHTa




3. OOpa3oBaTe/ibHbIEe TEXHOJIOTHH, NMPUMEHsieMble MPH OCBOEHUM IMCHUILIHHBI
(Mmomyuis)
[Ipu peanmuzanuu ydeOHON pabOTHI MO OCBOeHUIO Kypca «KoiaudyecTBEHHBIH yueT
MUKPOOPTaHU3MOBY HCIIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:
¢ HH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;
® [IPOEKTHBIC METOAbI O0YUCHUS;
®  CCJEN0BATENILCKUE METO/IbI B O0yUEHUHY;
e npobiemMHOe 00yueHue

PaGora B MaibIX Tpymmax ¢ IEIbI0 OOCYXKICHHS OTBETOB Ha MPEUIOKECHHBIC IS
CaMOCTOSITEIILHON paOOThI BOMIPOCHI 10 TEME 3aHSTHUS.
Tewmbl pedepaTos:

1.  TI'pynnsl OpsMbIX U KOCBEHHBIX METOJIOB OIPEIEICHHS KOJIMUYECTBA MUKPOOPTraHU3MOB.

2. Iloncuer kieTok Ha GUKCUPOBAHHBIX Ma3Kax.

3. Tloxcuer kJeTOK B cueTHHIX Kamepax (kamepa ['opsieBa-Toma, MHOTOXOZOBBIE CUETHBIC
kanwuisapsl [lepdunbera).

4.  JlroMHHECIEHTHAasE MHKPOCKONHUS U (hIyOpOXpOMBI B METOJaX KOJMYECTBEHHOTO ydeTa
MHUKPOOPTaHU3MOB.

5. Meroabl KOJIMYECTBEHHOTO Y4€Ta MUKPOOPTraHU3MOB B Pa3pEKEHHBIX CPEJlaX: OCaXICHUE

KJICTOK Ha MOBEPXHOCTHU MUTATEIBbHOM Cpeibl U3 OOJIBLINX 00BEMOB BO3IyXa.

6. MemOpanbsl W GWIBTPYIOIIME YCTPOWCTBA Ui BOAHBIX M BO3IYIIHBIX Cpea B
KOJINYECTBEHHOM y4eTe MUKPOOPTaHU3MOB. YUeT KJIETOK Ha IOBEPXHOCTH (PUIBTPOB.

7. Meroapl yuyera TUTpa KOJIOHHMEOOPA3YyIOLIMX €AMHULl B 0o0pa3lax >KUJIKUX U TBEPABIX
MaTepHaioB [I0CEBOM Ha IUIOTHbIE TUTATEIbHbIE CPE/IBL.

8.  Merox Koxa. Mcropusi. CoBpeMeHHbIE MOAM(DHUKALINY.

9.  KosnyecTBeHHBIH yuyeT OCEBOM Ha >KMJKUE MUTATEIbHbIE CPEabl METOJAOM IpeeIbHbIX
pa3Benenuil. Mcnonb3oBanue tadbnun Mak-Kpeau i yuera pe3yabTaToB.

10. KosuuecTBeHHbII Yy4eT MMKPOOHBIX KJIETOK METOJOM HPOTOYHOM LUTOMETPUHU
(muTOhIFOOpUMETPHN).

11. TIlporouHas nUTOMETpUs B yuyeTe OaKTepHaJbHBIX KYJIbTYp: ammaparypa, HpPUHIUI
JNENCTBUSA

12. T'paBuMeTpuyecKkoe OIpeneleHne KOHIEHTpAalUuu OaKTepHaJbHOM OHOMacchl B Cpefe
KYJIbTUBHPOBAHUS

13. OcaxneHue KJIETOK LEHTPUPYTHPOBAHUEM: CKOPOCTH, YCKOPEHHs, TeMIlepaTypHble
pexuMsbl, anmnaparypa. Pacuer ¢akropa pasaeneHusi, METOAMKU OTMBIBKU KJIETOK OT OCTAaTKOB
Cpelbl KyIbTUBUPOBAHUS.

14. Hedenomerpuueckrie METOIbI KOJIMYECTBEHHOTIO UCCIEAOBAHNS KIIETOUHBIX CYCIIEH3UM.
15.  VYwuer 3aBUCUMOCTH ONTHYECKOMN IUIOTHOCTH CYCIIEH3UU OT CBOMCTB KJIETOK U XMMUYECKOTO
cocTaBa KyJlbTypallbHOM kuakocTu npu Hedenomerpun. KannbpoBouHble KpUBBIE.

16. IlpubGops! st HeeIOMETPHH KIETOYHBIX CYCIICH3HA.

17. CpaBHeHue co cTaHAapTaMd MYTHOCTH [UIi  KOJIMYECTBEHHOI'O  OIpEesICHUs
KOHLIEHTPALUU KJIETOK

18. HopmaruBHBIE JOKYMEHTHI, DPErJIAMEHTHPYIOLIHE MPOBEACHUE MHKPOOUOIOTHYECKUE
MOHHUTOPHHI'OBBIE UCCIIEIOBAHUSI IPUPOAHOMN CPEIb

19. MukpoOnoIOornuecKuii MOHUTOPUHT COCTOSIHUS IPUPOJHOM Cpe/Ibl

20. CrarucTHuecKkue TMpOrpaMMbl JUIT OOpaOOTKH pPe3ylbTaTOB MHKPOOHMOJIOTHYECKUX
UCCIIEIOBAHUM.

21. CTpyKTypa ¥ CTWJIb HAyYHOW CTATBH.



4  OueHoYHBbIE CPEACTBA AJS TeKyLIero KOHTPOJIA yCIeBaeMOCTH W IPOMEKYTOYHOM

aTTrecTaluu

OneHouHbIC CpeACTBA MpPEIHA3HAYEHBI JJIsi KOHTPOJS M OLEGHKH 00pa30BaTeIbHBIX
JOCTHKEHUI 00y4arouuxcs, OCBOUBILUX MporpamMmy y4eOHoM aucuurinabl «KonnuecTBeHHbIN
y4eT MUKPOOPTaHU3MOBY.
OneHoyHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TeKYyUIero
KOHTpOJIsE B (opMe YyCTHOro oOIpoca Mo TeMe WM pas3jieny, pedepara, TUCKycCHUSIM U
NMPOMEKYTOUYHOI aTTecTanuu B (hOpME BOIIPOCOB K IK3aMEHY.
CTpYKTYypa OlleHOYHBIX CPEICTB /1JIsl TEKYIIei U MPOMeKYTOYHOI aTTecTalnu

HaumeHoBaHME OLIEHOYHOTO
No Kon u HaumeHnoBanue CpeAcTBa
Pesynbratel 00yueHus =
n/m HHIUKAaTOpa Texymruii IIpomexyTounas
KOHTPOJIb aTTeCTaIus
. JIafeeT | 3Haer W3HOJIOTHIO, MOP(hOJIOTHIO OTIPOCHI IS OIpoc Ha
HUIIK 1.1 Bunan B B
COBPEMEHHBIMHA MUKPOOPIraHU3MOB, YCTHOTO sK3ameHe 1-
MHUKPOGHOJIOTHYECKU HAyYHO-
HH(pOPMALHOHHBIMA poGuonornIecKue ay4dHO- | ompoca o 5,14,19.
HCCIICOBATCIILCKUE METOIBI Temam 1.4.5.
pecypcamu 4,
yMEEeT  WCIOJb30BaTh  MH(OPMALUIO KoJLIOKBHYM
1 OMOJIOTMYECKOTO | COBPEMEHHBIX HAYYHBIX 0a3 JAHHBIX JUISL | oo,
3KOJIOTUYECKOT O HAYYHO-UCCIIEI0BATENLCKON pabOThI 15
BIageeT HaBbIKAMU aboThI Ha |
COIEp)KaHUs U YMEET I p Pedepar 1-
HCIIONB30BATL MX B | COBPEMEHHOM 000pyI0BaHUH mpH | 101819
N MIPOBECHUH MHKPOOHOIOTHYECKUX B
npoheCCHOHATBHOMN
AHAJIN30B
JICATEIbHOCTH.
3HAET METO/bI y4eTa MUKpoOopranu3MoB B | Bonpocs! mis | Bonpoc Ha
UMK 1.2 Bnameer | Pa3TMYHBIX NHIIEBBIX NPOJYKTaX M | yCTHOTO sK3ameHe 6, 8-
SKCIIEpUMEHTANbHBIMY | TPHUPOHBIX CpEax orpoca 1o 13,15-18,20.
MeeT TOJIb30BAThCS nenuaIbHON
MeTomaMu yMee 0J1530BATEC CHELHMANBLHON | Temam 2,6.
2 |uccnemoBanumii (1o ;giiiﬁ:;?{z’ﬁ HOK“;;Z?{JITI;?;(;I;O“ . Toﬁ KoJIOKBHYM
TeMaTHKe N o reMaM Ne
YHCIIC MUKPOOHOIOTUICCKOM 236
MPOBOAUMBIX BIAJEET  NPAKTHYECKUMH  HABBIKAMH P,e (il)e ar 16
paspaboToK). MHKPOOHOIOTHYECKUX HCCIICIOBAHIMI IPU 17 1? 15 '
OLIEHKE COCTOSIHUS IKOCHUCTEM '
3HaeT TpeboBaHust kK mnyOnukammsm B | Bonpocsl mis | Bonpoc Ha
HayJHBIX JKypHaJaX, a TAKKe aJalTHPYeT | yCTHOro sk3amene 7,9,21,
cBOU paboThI K TpeOOBaHUAM | orpoca 1o 23-27.
UMK 13 VYwmeer | oo P
PETHOTO M3JaHMUS temam 3,7.
aHaIn3upoBaTh yMEET  aHANM3MPOBATE  PE3YNBTATHI | Konnokemym
Pe3yIbTaThl Hay4HbIX MCCIIEIOBAHUM U TNPUMEHSET o Temam Ne
3 OKCIEPUMEHTOB U | CTaTUCTHUYECKHE METOJBI JUis 00paboTKu 478
IPENCTABIATh MX B | OKCICPUMEHTATbHBIX  [IaHHBIX, yMeeT P,e ql)epaT
(1)0pMe Hy6J'II/IKaHI/II71 B | TpaBuiIbHO  OQOPMIIATH  CCBUIKH U 20.21
21,
PCLICH3UPYEMBIX oubnuorpaduto.
HAYYHBIX H3TAHWAX. BJIA/ICCT HABBIKAMHU HAIMCAHMS HAY4HBIX
cTaTei, BKITIoUas
CTPYKTYpY CTatb (BBEICHUE, METOJIHI,
pe3yIbTaThl, 00CYXKICHUE)

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WM HHBIE MAaTepPHaJIbl, HE00X0AMMbIe 1JIsl OLEHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITalbI
(popMHpoOBaHUsI KOMIIETCHIIHI B polecce OCBOCHNs 00pa30BaTeIbHOI NPOrPaMMbI

Ilepeyennb BOPOCOB /IVI1 YCTHOTO KOHTPOJISA 3HAHMI CTYI€eHTOB:

Paznen 1: PasHooOpasme M KiaccM(PMKAIMA METOJ0B KOJHYECTBEHHOIO OIpeleSeHHUs
MHKPOOPraHU3MoOB.



1. I3yueHrne OCHOBHBIX IIOJXOJIOB, OMPEACIAIONIMX NPUMEHEHHE pa3 JIMYHBIX METOJOB B
OTPaCIIX MUKPOOUOIOTUIECKON eI TEIbHOCTH.

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

1. MGTOI[BI MIpsAMOIo CUCTa KJICTOK HAa OKPAICHHBIX Ma3KaX, B CHCTHBIX KaMCpax U KallnuJijapax.
2. Mukpockomnus B METolaX MpsSMOro rnojicuera kietok. Mcnons3oBanue (pazoBo-KOHTPACTHOM U
JIIOMI/IHeCI_IeHTHOI\/JI MHKPOCKOIIHH.

3. Ucnonb3oBanue ¢uyopoxXpoMoOB Ui BHU3YaJM3allUMd >KUBBIX MHKPOOHBIX KJIETOK IpHU
JTIOMUHECIICHTHONH MUKPOCKOITUHU TPUPOTHBIX 00PA3IIOB.

Paznen 3: Metoabl yueTa B CHJIbHO pa30aBJieHHbIX 00pa3nax

1. Merozp! yuyera MUKPOOPTaHM3MOB B CHJIBHO Pa30aBIEHHBIX MPUPOTHBIX 00pasliax METOIOM
OCaKJICHUSI HA MEMOpaHHBIX OaKTePHATbHBIX (PUIBTPAX.

2. [IpakTKa M METOAMKA HCIIOJB30BaHUS BaKyyMma B JIa0OpPaTOpUHM ISl OCAKACHHS KIIETOK

(BomocTpyiiHblii Hacoc, Hacoc KamoBckoro, MeMOpaHHBI BaKyyMHO-HarHeTaTeNbHBI HAcoC
KNF).

Pa3znesn 4: Mertoabl nmoacyera KoJIOHHeOOpPa3ylOIIMX eJIMHMI] BbICEBOM Ha NMUTaTelbHbIE
cpenbl

1. Metoap! ydaera TUTpa KOJIOHUEOOPa3yIOIMX eTUHALL B 00pa3liax *KHUIKAX U TBEPABIX MaTEPHAIOB

IIOCEBOM Ha IIJIOTHbIE MUTATeIbHbIE CPE/Ibl U3 CEPUM KpaTHBIX pazBeaeHuil (meroq Koxa).

2. IIpoGnema pecopOLu MUKPOOPTaHU3MOB € YaCTHII HCCIIELYEMOro MaTepuaia.

3. MeroJpl yyera TUTpa KOJIOHHEOOpa3yIOIUX eJUHUL B 00pa3lax KUAKUX MaTepHaioB IOCEBOM

Ha IJIOTHBIE MUTATENbHbIE CPE/IbI U3 CEPUN KPATHBIX pa3BereHuid (meroq Koxa).

4. MetoJipl yueTa TUTpa KOJIOHHEOOpas3yIoMX eAUHUL] B 00pa3lax TBEpAbIX MaTepPHUaIOB [I0CEBOM

Ha IJIOTHBIE MUTATENbHbIE CPE/IbI U3 CEPUN KPATHBIX pa3BeneHuil (meron Koxa).

5. Merojpl 1ecopOMK MUKPOOPIaHM3MOB C YaCTHI UCCIEAYEMOro MaTepHaia.

6. MeTozp! ydera TUTpa KOJIOHHEOOpa3yIoIMX eIMHAILL B 00pa3nax KUIKAX U TBEPABIX MATEPHAIOB

[IOCEBOM Ha JKHUJIKME ITUTATEIILHBIC CPEIBIL.

Pa3znen 5: I'paBuMeTpuueckoe onpejaeieHne KOHIEHTPAUMU OaKTepUaJIbHONH OMomMacchl B
cpene KyJbTHUBHMPOBAHUS

1. YerpoiicTBo ¥ mpyHIIKIT pabOTHI JIAOOPATOPHON HEHTPUPYTH

2. OcaxxJieHre KIJIETOK LIEHTPU(PYTUPOBAHUEM: CKOPOCTH, YCKOPEHHUs, TEMIIEPATypHbIE PEXUMBI,

anmnaparypa.

3. Pacuer ¢akropa pa3neneHust, METOAUKH OTMBIBKH KJIETOK OT OCTaTKOB CPEbl KYJIbTUBUPOBAHHS

Paznen 6: Hedesomerpnyeckoe onpeaeieHue KOHIEHTPALIMU KJIETOK.

1. ®oTomeTpuueckre METO/IbI UCCIIEOBAHUS KIETOYHBIX CYCIIEH3UH.

2. 3MepeHne onTHYECKON TUIOTHOCTH KJIETOUYHOU CYCTICH3HH.

3. [loctpoiika KanuOpPOBOYHBIX IPahUKOB

4. 3aBUCUMOCTH OINTHUYECKOW IUIOTHOCTH KJIETOYHOW CYCHEH3UHM OT CBOMCTB KJIETOK U
XMMHYECKOTO COCTaBa KYyJIbTYpPaJlbHOW JKUJKOCTH B HE(PEIOMETPUUECKOM OIpeesIeHUH
KOHIIEHTpAllul MUKPOOPTraHNU3MOB.

5. Ucnonp3oBaHue cTaHAapTOB MyTHOCTH - IPOCTEHIINI CITOCOO KOJIMYECTBEHHOTO ONpeAeTIeHUs
KOHIIEHTPAIUN KJIETOK

Pa3zpnen 7: Meroa npoTO4YHOM HUTOMETPHHU

1. Anmaparypa st TMTOMETPUH, IPUHLUT IeHCTBHA, METOAUKA paboThI ¢ MPUOOPOM

2. KonmyecTBeHHOE oOTpesieieHne KOHIIEHTPAUN KJIETOK METOJOM IMPOTOYHOH ITMTOMETPHH
(uuToIrOOpUMETPHN)

3. YCTpoiicTBO 1 HACTPOIKA ONTHYECKOW CUCTEMBI ITUTOMETPA.

4. Tunsl 1eTEKTUPOBAHUS CUTHANIA ITUTOMETpA.



Pa3znen 8: AHaju3 pe3yJIbTATOB JIKCIEPUMEHTOB COBpeMeHHbIMH MeToaamu. Hayunble
CTATBH: CTPYKTYPA U NPAKTHYeCKOe HANTUCAHHE

1. V3y4eHue CTaTHCTUYECKUX MPOTPaMM JUIsl 00pabOTKH pe3yNIbTAaTOB.

2. CTpyKTypa Hay4YHOH CTaThH.

3. AHHOTAIMS: KPaTKOE COJIep:KaHNE UCCIICIOBAHUS

4. Brenenue: MocTaHOBKA MPOOJIEMbI U 1IETTH UCCIICIOBAHUS

5. MeTo10510THs: ONMMCAHUE UCTIONB30BAHHBIX METOJIOB

6. Pe3ynbTathl: mpecTaBlieHHe MOMy4YEeHHBIX JaHHBIX

7. OOCcyXIeHHE: UHTEPIPETAIUS PE3yIbTaTOB U UX 3HAYCHHE

8. 3akiroueHue: OCHOBHBIE BBIBOJbI U PEKOMEHIAINH

Kpurtepun onenkmu:

Onenka «oran4HO». OTBETHI Ha IIOCTABJICHHBIE BOIPOCHI W3JIAralOTCsl JIOTHYHO,
MOCJIEIOBATEIbHO W HE TpeOYyIOT JOMOJIHUTENbHBIX TNOoscHeHHHA. [lomHO pacKpbIBarOTCS
IPUYMHHO-CJIEICTBEHHbIE CBA3M MEXAY SIBICHUSAMH M COObITHAMHU. Jlenarorcs 0OOCHOBaHHbIE
BbIBOIbI. COOIOIAI0TCS HOPMBI JTUTEPATYPHOU pedun

Onenka «xopomo». OTBEThI Ha IOCTABICHHBIE BOIIPOCHI U3JIaral0TCsl CHCTEMaTU3UPOBAHO
U TOCJIEN0BATENbHO. MaTepuayl u3J1araeTcsi yBEpEeHHO. PacKpbIThI IPUYMHHO-CIICICTBEHHBIE
CBSI3U MEX]Y SBICHUSAMU U COOBITUSAMH. [IeMOHCTpHpYETCsl yMEHHUE aHAIM3MpPOBATh MaTepHal,
OJIHAKO Ha BCE BBIBOJIbI HOCST apryMEHTUPOBAHHBIN U J0Ka3aTesbHbIN Xapakrep. ColnroaaroTcst
HOPMBI JIUTEPAaTypHOU peun.

OneHka «yIOBJIETBOPUTENIbHOY. JlomycKaroTCsi HapylleHUss B IIOCJIEI0BaTEIbHOCTH
n3okeHusA. HenomHo pacKpbIBalOTCs NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY SIBICHUSAMHU U
coObITUSIMU. JIEMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIatOTCs
KOHKpeTHbIE 3ajaud. MMmerorcs 3arpyqHeHus ¢ BbIBOAaMH. JloNycKaroTcs HapyuleHHs HOPM
JUTEPATYpPHOU peyH.

O1eHka «HeyOBIETBOPUTENBbHOY. MaTepuai nzinaraercs Herociea0BaTeabHo, COMBUMBO,
HE IIPEJCTABIAET ONIPENEICHHON CUCTEMBI 3HAaHUH 110 qucuuIInHe. He packpbIBarOTCs IPUYMHHO-
CJIEZICTBEHHBIE CBSI3M MEXJIYy SBJICHUSAMH U coObITMsMuU. He mpoBoautcss ananus. BbiBojbI
OTCyTCTBYIOT. OTBEThl Ha JONOJHUTENIbHbIE BOINPOCHI OTCYTCTBYIOT. MMeroTcs 3ameTHble
HapyILIEHNUs HOPM JIUTEpaTypHOU peun.

Bonpocsl K KOJLUIOKBHYMaM
Paznen 1: Pa3nooOpasme u kiaaccupukanus MeTOJ0B KOJUYECTBEHHOrO OmpeaesieHus:
MHKPOOPraHU3MOB.
1. MeTo/1bl KOTUYECTBEHHOTO U3y4eHUsI MOP(HOIOTMA MUKPOOPTaHU3MOB
2. BoigBreHue KIETOYHBIX CTPYKTYP MPOKAPUOT.
3. YcioBus KyJIbTHBHPOBAHUS MHUKPOOPTaHU3MOB. [IuTaTenbHbie cpeapt

Pa3nes 2: MeToasl npsiMoro cyera KJIETOK B 00pa3ue ¢ HCN0J1b30BaHHEM MHUKPOCKOITHH

1. MGTOI[BI IpsAMOIo CUETa KJICTOK Ha OKpPAICHHBIX Ma3KaX, B CHCTHBIX KaMEpax U KallujIdpax.
2. MuKpocCKoMusi B METO/IaX MPSIMOTO MO/IcYeTa KIETOK.

3. Ucnonp3oBanne $pa3zoBO-KOHTPACTHON M IIOMHUHECIIEHTHON MUKPOCKOTIHH.

Pa3zgea 3: MeToasbl yueTra B CHJIbHO pa3daBjeHHbIX 00pa3uax

1. IlpuHMn yuyeTa MUKPOOPTaHU3MOB B CHIIBHO pa30aBIIEHHBIX MIPUPOTHBIX 00pa3ax

2. Metozap! u 000pyAOBaHHE /ISl y9€Ta MUKPOOPTAaHU3MOB B BOJIE M MJIE METOJIOM MeMOpaHHOMH
BaKyyMHOU (DMIIbTPALIUH.

3. KonmuecTBEeHHBIH 1 Ka4eCTBEHHBIN aHAIN3 MUKPOQIIOPHI €CTECTBEHHBIX 00BEKTOB

Pazgen 4: Meroabl moacyera KOJOHHEOOPa3ylOUIUX eIWHMI BbICEBOM HA NMHUTATe/JbHbIE
cpeasbl



1. Meronel ydera THTpa KOJOHHEOOPA3YIOMIMX EIMHUI] B 00pa3max >KHUIKAX € TBEPIBIX
MaTepHuaoB

2. Metonbl 1ecopOIuy MUKPOOPTaHU3MOB C YaCTHUIL UCCIIEyeMOT0 MaTepraa.

3. Metoap! yyera TUTpa KOJIOHHEOOpa3yIOIIUX eIMHUI] B 00pa3liax >KUIKUX U TBEPIbIX MaTEpUAIIOB

MTOCEBOM Ha >KUJIKHE MTUTATEIIbHBIE CPEIbI.

Pazgean 5: I'paBumerpuyeckoe onpeaesieHne KOHUEHTPAUM OaKTepUaJIbHOH OMOMacchl B
cpejie KyJbTUBHPOBAHUS

1. YcTpoiicTBO M pUHIUIT pabOoThI TAOOpaTOpHOU IeHTpUdyru

2. OcaxaieHre KJIETOK HEeHTpU(YrupoBaHUEM: CKOPOCTH, YCKOPEHHSI, TEMIIEPATYPHBIC PEKHUMEI,

anrmaparypa.

3. Pacuer dakropa pazaenenusi, METOAUKH OTMBIBKH KJIETOK OT OCTAaTKOB CPEIbl KyTbTHBHPOBAHUS

Pa3nen 6: Hedesomerpuueckoe onpeaejieHue KOHIEHTPAIUN KJIETOK.

1. ®oromeTpuyeckue METOAbI UCCIIEIOBAHUS KIIETOUHBIX CYCIIEH3HH.

2. Hedenmomerpuueckuii MeTO/] OnpeiesieHMH KOHIICHTPALUU MUKPOOPTaHU3MOB.

3. Mcnonb3oBaHue CTaHAAPTOB MYTHOCTH Ui KOJMYECTBEHHOTO OMpPEEICHHs] KOHLIEHTPALUU
KJIETOK

Pazgen 7: MeToa NpoTOYHON IUTOMETPHUHA

1. Annaparypa A UUTOMETPUH, IPUHLIMIT JEHCTBUS, METOIUKA pabOThl ¢ TpUOOpOM

2. KosinyecTBeHHOE OIpe/ieleHue KOHLEHTPALMK KJIETOK METOAOM IPOTOYHOM IMTOMETPHUU
(uuTodmroopumeTprn)

3. YCcTpoiicTBO 1 HACTPOMKA ONTHYECKOW CUCTEMBI IUTOMETPA.

4. Tunpl 1eTEKTUPOBAHUS CUTHAJIA LIUTOMETPA.

Pa3znesn 8: AHaium3 pe3ysbTaTOB 3KCIEPHMMEHTOB cOBpeMeHHbIMH MerToaamMu. Hayunblie
CTAThHU: CTPYKTYPA M NPaKTH4YeCKOe HANMCAHUE

1. I3yyeHne CTaTUCTHYECKUX MPOTPaMM IJIsi 00pabOTKU pe3ylIbTaTOB.

2. CTpyKTypa Hay4yHOH CTaThu.

3. AHHOTAIMS: KPAaTKOE COJEPKAHNE MCCIIeIOBAHNUS

4. BeneHue: MOCTaHOBKA MTPOOJIEMBI M L€ UCCIIET0BAHMS

5. Mertoponorusi: onMcanne UCIOIb30BaHHBIX METOOB

6. Pe3ynbTathl: npecTaBieHUe MOJTYYECHHBIX JaHHBIX

7. O0cyxIeHNe: HHTEPIPETAIUs PE3yIbTaTOB i UX 3HAUCHUE

8. 3akit0ueHre: OCHOBHBIE BBIBO/IbI M PEKOMEHAALINN

Kpurepuu oueHkn KOVIOKBHYMA:

- OLEHKa «OTJIWYHO» BBICTABISETCA, €CIM CTYACHT JEMOHCTPUPYET BCECTOPOHHEE,
CHUCTEMaTHYeCKOoe M IIyOOKOe 3HaHWE MaTepHalia, yMEHHE CBOOOJHO BBITIOJIHSTH MPAKTHUECKUE
3a/laHusl yMEeT CBOOOIHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO U CXKATO M3NIaraTh OTBETHI Ha
BOIPOCHI C UCTIOJIb30BAaHUEM HAYYHOU TEPMHUHOJIOTHH;

- OIIEHKAa «XOpOIIO)» BBICTABIAETCS, €CIM CTYAEHT MPOJEMOHCTPUPOBAT XOPOLINE
CHUCTEMaTUYEeCKHE 3HAHUS MaTepuala, OTBETHl COJIepKaT HEKOTOPYID HETOYHOCTh WM He
OTJIMYAFOTCS IIOJTHOTOM M3JI0KEHUS;

- OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABIISIETCS, €CJIU CTYJAEHT J1a€T HEMOJIHBIE OTBETHI
Ha BOTPOCHI, IOMYCKaeT HETOYHOCTU B (DOPMYIUPOBKAX;

- OLICHKAa «HEYJOBJICTBOPUTEIHLHO» BBICTABISAETCS, €CIU CTYJASHT HE MOATOTOBWIICS, HE
OTBETHJI Ha BOIIPOCHI UM OTBETHJI HEMIPaBWJIbHO, TOKa3an ciadble 3HAHUS U JOMYCTHI TpyObIe
OILINOKHU

3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIbI /ISl IPOMEKYTOUHOM aTTecTalun
(3x3ameH/3a4eT)
IMepeyennb BONPOCOB /111 MPOMEKYTOYHOI aTTecTalnu (IK3aMeH):



1 MI3y4yeHne OCHOBHBIX IOJIX0/10B, ONPEIENIAIONINX IPUMEHEHHE pa3 TUMYHBIX METOJIOB B OTPACIISIX
MHUKPOOHOJIOTHYECKOH eATETbHOCTH.

2 VzydeHue CTaTUCTUYECKUX MPOrpamMM st 00pabOTKH pe3ynbTaToB

3 Metoabl IPsIMOro cueTa KJIETOK Ha OKPAIICHHBIX Ma3Kax, B CUETHBIX KaMepax U KallWLIApax.
4 MukpocKonusi B METO[ax MPsAMOTo MojicueTa KieTok. Mcmonb3oBanue pa3oBo-KOHTPACTHOH U
JFOMHHECHEHTHON MUKPOCKOIHH.

5 HWcnonb3oBanue (HIyopoXpoMOB sl BH3YyalIM3allMM JKUBBIX MHUKPOOHBIX KIETOK TIpU
JFOMHHECLEHTHOM MUKPOCKOIMU IPUPOAHBIX 00pa31oB.

6 Y4er MUKpOOPTraHU3MOB B CHJIBHO Pa30aBICHHBIX IPUPOAHBIX 00pa3ax METOIOM OCAXICHUS
Ha MeMOpaHHbBIX OaKTepHalbHBIX (PUIBTPaX C MOCIEAYIOIEH OKPACKOH U MUKPOCKOIIHEH.

7 IlpakThKa W METOAMKA HUCIOJb30BAHUS BaKyymMa B JaOOpaTOpUM Ui OCAXKICHHS KIETOK
(BomocTpylHBIH Hacoc, Hacoc KamMoBckoro, MeMOpaHHBI BaKyyMHO-HarHeTaTEIbHBIM HAcCOC
KNF).

8 Metoapl yuera THTpa KOJIOHMEOOpa3yloUIMX €IUHMII B 0Opa3lax >XKHUIKUX U TBEpPIbIX
MaTepUajoB IIOCEBOM Ha IUIOTHBIE MUTATEIbHBIE CPEABI U3 CEPUU KPATHBIX Pa3BEIeHUN (METOL
Koxa).

9 OCHOBHBIE 3KOJIOTUYECKUE TPYIIIBI MUKPOOPIaHU3MOB

10 Metoasl ydera TUTpa KOJOHHMEOOpPA3yHOIIMX E€AMHUI[ B 0Opa3lax >XHUAKHX MaTepuayoB
IIOCEBOM Ha IJIOTHbBIE MMUTATEIbHBIE CPE/Ibl U3 CEPUM KpaTHBIX pa3BeaeHuil (meron Koxa).

11 Meroabl y4yera TUTpa KOJIOHMEOOpa3yoLMX €IUHMIl B 00pasliaXx TBEPAbIX MaTepUaloB
[IOCEBOM Ha IJIOTHbIE MUTATEIbHBIE CPE/Ibl U3 CEPUM KpaTHBIX pa3BeaeHuil (meron Koxa).

12 Metob! AecopOLMK MUKPOOPTaHU3MOB € YAaCTHIL UCCIEAYEMOT0 MaTepuania.

13 Meroasl y4yera TUTpa KOJOHHEOOPA3YIOMIMX EIUHHII B O0pa3lax J>KUAKHX M TBEPIBIX
MaTepHaIoB [IOCEBOM Ha )KMJKUE MUTATENIbHbIE CPE/IbI.

14 OcaxeHue KJIeToK HEHTPpU(YTHPOBAHUEM: CKOPOCTH, YCKOPEHUS, TEMIIEPATyPHBIE PEKUMBI,

arnmaparypa.
15 Pacuer (akrtopa pasaeineHus, METOJUKA OTMBIBKH KIETOK OT OCTAaTKOB CPEJbI
KYJbTUBUPOBAHMUS.

16 doTomeTpuueckre METOAbl UCCIEAOBAaHUS KIETOYHBIX CycneH3uil. M3amepenne ontuueckoi
IUIOTHOCTH KJIETOYHOM cycneH3uu. [locTpoiika KanOpoBOYHBIX IpaKOB

17 Yder 3aBUCHMOCTH ONTHYECKOW IUIOTHOCTH KJIETOYHOW CYCIIEH3MH OT CBOWCTB KIIETOK M
XMMHUYECKOTO COCTaBa KYyJIbTYpPaJbHOW JKUAKOCTH B HE(PETOMETPUYECKOM ONpeAeIeHUN
KOHIIEHTPAll¥ MUKPOOPTraHU3MOB.

18 Mcnonb30BaHue CTaHAAPTOB MYTHOCTH - IPOCTEHIINI CIIOCOO KOJIMYECTBEHHOT' O ONPEIEICHUS
KOHIIEHTPALUU KIIETOK.

19 Anmnaparypa Ui TUTOMETPUH, IPUHLUT JEHCTBUS, METOIMKA PabOThI C MPHUOOPOM

20 KonnyecTBeHHOE ONpEeNIeHUE KOHIEHTPALMH KJIETOK METOJOM IMPOTOYHON LUTOMETPUU
(uuTodmroopuMeTpHn).

21.HopMaTuBHBIE JOKYMEHTBHI, pErJaMEHTHUPYIOIIHE TPOBEICHHE MHKPOOUOIOTHYECKHE
MOHUTOPHUHI'OBBIE UCCIIEOBAHUS IPUPOJHOMN CPEIbI

22. MUKpOoOHOJIOTHIECKUI MOHUTOPHHT COCTOSTHHS TPUPOHON CpeJIbI

23. CrarucTHyecKkue NpOrpaMMbl JUIsi OOpabOTKM pPEe3ysbTaTOB  MHUKPOOMOJIOTMYECKHX
UCCIIEJOBAHUM.

24. CTpyKTypa ¥ CTUJIb HAyYHOH CTaThH.

25. AHHOTAIMS: KpaTKOE COJIEpyKaHHUe UCCIIeIoBaHMs. BBeneHme: mocraHoBKa MpoOIeMBI U TIeTTH
UCCIIEI0BAHNS

26. MeTomoorusi: ONMCcCaHue UCTIONb30BaHHBIX METOZ0B HAYYHOH CTaThH.

27. Pe3ynbTaThl: MpeJCTaBICHNUE MOJYUYEHHBIX AaHHBIX. OOCYXJIeHHE M 3aKI0YeHUE HAayYHOH
CTaThHU.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUsI
OneHka «oriuuHO». OTBEThl Ha IOCTaBJIEHHBIE BONPOCHl HW3JAraroTCs JIOTUYHO,



MIOCJIEIOBATEIbHO M HE TpeOYIOT OMOJHUTENbHBIX NoscHeHHH. [lomHO pacKpbIBarOTCS
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY SIBICHUSAMH M COObITHAMHU. Jlenarorcs 0OOCHOBaHHBIE
BbIBOIbI. COOIOAI0TCS HOPMBI JTUTEPATYPHOU pedun

Onenka «xopomo». OTBEThI Ha IOCTaBICHHbBIE BOIIPOCHI U3JIaral0TCsl CUCTEMATU3UPOBAHO
U I0cleloBaTeNbHO. Matepuan u3jlaraercs yBEpEeHHO. PacKphIThbl NMPUUMHHO-CIIEACTBEHHbIE
CBSI3U MEX]IY SBICHUSAMU U COOBITUAMHU. JIeMOHCTPUPYETCS yMEHHUE aHAIM3MPOBATh MaTepHall,
OJIHAaKO Ha BCE BBIBOJIBI HOCST apryMEHTHUPOBAHHBIN U J0Ka3aTeNbHbIN XapakTep. CobnroaaoTces
HOPMBI JIUTEPAaTypHOU peUn.

OneHka «yZOBIETBOPUTENIBbHO». JlomycKaroTCs HapylleHUss B IIOCIEA0BaTEIbHOCTH
n30keHusA. HenomHo pacKpbIBalOTCS NPUYMHHO-CIIEICTBEHHBIE CBS3UM MEXNY SBICHUAMH U
coOBbITUSIMU. JIEMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHMSI BOIPOCA, C TPYAOM pELIArOTCS
KOHKpeTHblE 3ajaud. Mmerorcs 3arpyaHeHusi ¢ BbIBOAamu. JlomyckaroTcs HapylieHHsT HOPM
JUTEPATYpPHOU peyH.

OreHka «HeyOBIETBOPUTENBHO». MaTepuan nzinaraercs Herocien0BaTeabHo, COMBUMBO,
HE IIPECTABIIAET ONIPENCICHHON CUCTEMBI 3HAaHUH 110 JUCLUIUIMHE. He packpbIBaroTCs NIPUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEX]Iy SBJICHUSAMU U coObiTHsMH. He mpoBoaurcs ananus. BeiBoabl
OTCYTCTBYIOT. OTBEThl Ha JIONOJHUTENIbHBIE BOIPOCHI OTCYTCTBYIOT. MMeroTcs 3ameTHble
HapyILIEHHUs HOPM JIUTEpaTypHOU peun.

OneHouHble CpeACcTBa JUIsl WMHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX UHAWBUAYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIHMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs UIsl IOATOTOBKHM OTBETa HA dK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0YyYCHHUS MHBAJIUJIOB H JIHIL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbs IIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX UHJIUBUIAYaIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
U UHBAJIWAOB IIpOLEAypa OLICHUBAHMUSI PpE3YyNbTaTOB OOY4YEHHS 10 JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO JTAIIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOYYEHHs WHBAJIUAOB U JIUILl C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B QopMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHHUSIM HUX 370pPOBbsi U BOCHPUATHUS
UHpOpMaLUu:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid nu1 ¢ HapyIIEHUAMH ClIyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

5. IlepedeHb y4eOHOM JIUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT M

5.1. YueOnas auteparypa
1. Bonboit npaktukym "MukpoOuonorus'": yaedbHoe nocoOue isi CTyAeHTOB By30B / MBiinHa,
U. b.; Cankr-IlerepOypr: [Ipocnext Hayku, 2014. 108 c. ISBN 978-5-903090-97-6.
2. I'ameB, C. H. MaremaTnueckue MeToJbl B OMOJOTHM: aHANIMU3 OMOJOrMYECKUX IaHHBIX B
cucreMe Statistica: yaebnoe mocodue as By3oB / C. H. I'ames, @. X. bernsesa, M. FO. iBanosa.
— Mockaa : U3znatensctBo FOpaiit, 2024. — 207 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
534-02265-0. — URL: https://urait.ru/bcode/539067.



https://urait.ru/bcode/539067

3. arunyposa, I'.'U. Texuuueckas MUKpoOHONOrHs: ydueOHO-Meroauyeckoe mocodbue / I'.U.
[[Tarunyposa, E.B. Ilepymkuna, K.I'. UnmonutoB; denepanbHoe areHTCTBO MO 00pa30BaHUIO,
['ocymapcTBeHHOE 00pa30BaTENbHOE YUPEXKIECHHE BHICHIETO0 NPOPECCHOHATHLHOIO 00pa30BaHUs
«Ka3zaHCKUil TrOoCyIapCTBEHHBIM TEXHOJOTMYEeCKU yHuBepcuteT». Kazanb: W3maTenbcTBo
KHUTY, 2010. 122 c.; To  xe [OnekTpoHHBI  pecypc]. — URL:
https://biblioclub.ru/index.php?page=book&id=259051.

4. 3rsuna, O.B. OOmas wmwukpoOuonorusi: nadoparopaslii mpaktukym / O.B. 3wo3uHa;
MunucrepcTBO oOpazoBanus U Hayku Poccuiickoii @enepanuu, OenepanbHoe rocy1apcTBEHHOE
Oro/pKeTHOe 00pa3oBaTeNbHOE YYPEKICHHE BBICIIETO MPO(ECCHOHANBHOTO 00pa3oBaHUA
«TambO0BCcKuUii TOCY1apCTBEHHBI TEXHUUECKUI YHUBEpCUTET». - TamboB: U3aatensctBo ®I'BOY
BIIO «TII'TY», 2015. - 82 «c; To xe [OnexkrponHsli pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=445121.

J1y1st OCBOEHUSI TMCUUIUIMHBI MTHBAIUAAMH U JIMLIAMUA C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3JI0pOBbS UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«Jlanb» u «OpaiiT».

5.2. llepuoguyeckas Jureparypa

Hazpanwne u3zmanms Ilepnoguunoct Mecto 3a KaKue rojipl XpaHuTcs

b BBIXO/a (B XpaHCHHS

TOox)
Buonorus.PedepaTuBHbiit 12 PXX 1970-2020 Nel-2
)kypHan. BUHUTU
Buoopranmueckas XuMus 6 q3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 momyr.)

buoxumus 12 43 1944-45, 1947 — 2018 (1mosnyr.)
I'enernka 12 q3 1965- 2016, 2017 Ne 1-6
KypHan Mmukpobuonoruy, 6 y3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SIUJEMUOJIOTUN U 2020-
HMMYHOOHOJIOTHI
Kypnan obmieit bronoruu 6 43 2009-2017 Ne 1-3, 2018 (1 momyr.)
3ammTa OKpysKaromei cpebl B q3 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
HedTerazoBoM KOMILIEKCE 2014-2015,2017 Ne 1-3
N3zsectust BY30B CeBepo- 4 43 2010- 2012, 2013Ne 1-2, 4-6, 2014-

Kasxkazckoro pernona. Cepusi:
EcrecTBeHHBIC HayKH

W3sectust PAH (mo 1993 r. 6 y3 2009-2018 (1 mosyr.)
Wzsectust AH CCCP). Cepust:

buonoruueckas

Hcnonp3oBaHue u 0XpaHa 12 q3 2008-2017 Ne 1-2
IIPUPOJHBIX pecypcoB B Poccun

Mukpobuosnorus 6 3 2009-2018 Ne1-3
MomnexymnspHas OHOJIOTHS 6 y3 2008- 2016, 2017 Ne 1-3
[puxnagaas OnOXUMUS U 6 q3 2008- 2013, 2014 Ne 1-5, 2015- 20186,
MUKPOOHOJIOTHsI 2017 Ne 1-3

Ycnexu COBpeMEHHOH Onosioruu 6 43 2008-2017

DKOJIOTHUs 6 43 2009-2018(1 momyr.)
DKOJIOTHSA U )KU3Hb 12 q3 2003-2012

DKOJIOTHUS ¥ IPOMBIIIIIEHHOCTh 12 g3 2008-2017

Poccun

1. Bassel mannbix xommnanuu «MIBUCy https://eivis.ru/

2. Dnektponnas oubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpPodeccuoHaIbHbIe 0a3bl TAHHBIX U
nHGOpPMAINIMOHHBIE CIIPABOYHBIE CHCTEMbI

Inekmponno-ouonuomeunsvte cucmemut (I5C):

1. O6pasoBarenshas miathopma «FOPAUT» https://urait.ru/

2. 95C «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
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https://eivis.ru/
https://eivis.ru/
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3. OBC «BOOK.ruy https://www.book.ru

4. ObC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuoie 6azovt Oannvlx

1. BupryanesHeiii  uyuTanbHBIA  3an1  Poccuiickoit rocymapctBeHHoi  Ombnmuorexku (PI'B)
https://1diss.rsl.ru/

2. HanmoHnainpHas ayieKTpoHHast oubimoreka https://rusneb.ru/

3. Hayunas snekrponnas 6udaunoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/

4. TTonmHOTEeKCTOBasT KOJUIEKIMs >kKypHanoB Ha tuiargopme PIIHU (DnexTpoHHBIE Bepcuu
Hay4HbIX kypHanoB PAH) https://journals.rcsi.science/

5. IIpesunentckas oudanoreka uM. b.H. Ensriuna https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaIIMOHHAS cucremMa POCCUA (YHUC Poccus)
http://uisrussia.msu.ru

7. Kypnans! m3narenscrea Wiley https://onlinelibrary.wiley.com/

8. [lonnoTekcroBast koyekius KHur eBook Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [lonnotekcroBast kosuiekuss kHUr EBSCO eBook (rmy6mna apxusa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza manueix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. b Academic Reference
https://ar.oversea.cnki.net/

13. TlonHOTEKCTOBBIE apXMBBI BEAYLIMX 3alaJHbIX HAy4dyHBIX KypHaloB Ha Poccuiickoii
maropme HaydHbIX xypHanoB HOMKOH http://archive.neicon.ru

Hngpopmayuonnsie cnpasounsvie cucmemol

1. Koncynprant [limtoc - cripaBo4Hast mpaBoBasi cuCTeMa (JIOCTYII MO JIOKAJIbHON CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcol c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHcKas maTeHTHas 0a3a qaHHbIx _Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buaeosekiuu Beaymux gektopoB Poccuu http://www.lektorium.tv/

4. Freedom Collection — monHOTEKCTOBasE KOJUIEKIHMS JEKTPOHHBIX KYPHAIOB HM31aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuctepcTBO  Hayku U Belcmiero  obOpaszoBaHusi  Poccuiickoit  ®epepanuu
https://www.minobrnauki.gov.ru/;

6. denepanbusiii nopran "Poccuiickoe oopazoBanue" http://www.edu.ru/;

7. IIpoekt ['ocynapcTBEHHOr0 HHCTUTYTA pycckoro s3bika uMeHu A.C. [lymkuna
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouno-uHpopmaironHsii mopran "Pycckuii s3pik" http://gramota.ru/;

9. CnoBapwu u sukioneauu http://dic.academic.ru/;

10. O6pasoBarensHblii moprai "Yueba" http://www.ucheba.com/.

Coocmeennwvie 31eKkmponnvie 00pazosamenvhvle U ungpopmayuonnsie pecypcot Kyol'yY

1. DnexTpoHHBIH KaTanor Hayunoii oudanorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAsA o6ubimoreka TPYZOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKphITast cpeia MOAYIIbHOTO AuHaMu4eckoro ooydenust Kyol'Y https://openedu.kubsu.ru/
4. baza y4eOHBIX TUIaHOB, y4€OHO-METOJUYECKUX KOMILUIEKCOB, MyOIUKauid u KOHGEpeHIUn
http://infoneeds.kubsu.ru/

5. DnektpoHHbIii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/
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6. MeToguveckne yKazaHus JAJs 00y4YAOIIUXCS 10 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)
O01mme pekoMeHIAUUH 110 CAMOCTOSITEIbHON padoTe 00y4arIMXCS

CamocTtosTenpHas paboTa CTYJEHTOB OCYIIECTBISETCS C IENbI0 YIIIyOJCHHS, pacCIIpEHUs,
CUCTeMAaTH3alMK U 3aKPEIICHUs TOJYyYCHHBIX TEOPETUUYECKUX 3HAHUM, (GOPMUPOBAHUS YMEHHI
UCIIOJIB30BaTh JOKYMEHTAIMI0O M CHCHUAIbHYIO JUTEpaTypy, pPa3BUTHsS I0O3HABATEIbHBIX
CIIOCOOHOCTE! W aKTHBHOCTH, a Takke (QOPMHUPOBAHUS CaMOCTOSITEIBHOIO MBbIIUICHUS,
CIIOCOOHOCTEN K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO M CaMOpealu3alliu, Pa3BUTHUS
UCCIIeIOBATEeNbCKUX yMeHHI. Ilepen BBINONHEHHEM CaMOCTOATEIbHOW pPabOTHl HEOOXOAUMO
YeTKO TMOHMMATh IENH W 3a7add pabOThl, CPOKH BBHITIOJHEHHS, OPUEHTUPOBOYHBIN 00BEM,
OCHOBHbIE TpeOOBaHUSA K pe3yiabTaTaMm padOThl, KPUTEPUH OLEHKU. Bo Bpemsi BBINOJHEHUS
CaMOCTOSITENILHOM pabOThI MPETOaBATENIb MOKET.

MeTtoauyeckue peKOMEHJALUMM IO OCBOEHUIO JEKIIMOHHOIO MaTepuasa, MOAT0OTOBKe K
JIEKIUSIM:

Pabora Ha nekuuu ABISETCS OYEHb BaKHBIM BUAOM CTYACHUYECKOM JESTENbHOCTH AJIs U3yUCHHUS
JTUCIUIUIMHBI, T.K. Ha JIGKIUM TPOUCXOJUT HE TOJIBKO COOOINCHHWE HOBBIX 3HAaHWUH, HO U
cucTeMarusanus U 0000IIeHre HAKOIUICHHBIX 3HaHUN, (OPMHUPOBAHHUE HA UX OCHOBE HUJCHHBIX
B3TJISI0B, YOCKICHUH, MHUPOBO33PCHHUS, PA3BUTHE TIO3HABATEIHHBIX H TPO(ECCHOHATBHBIX
uHTEpecoB. JIGKTOp OpUEHTUPYET CTYIEHTOB B ydyeOHOM Marepuaine. KpaTkue 3amucu JeKiuit
(KOHCIIEKTHPOBAHKE) IOMOIa€T YCBOUTh MaTepual.

Hanucanue koHcIIeKTa JEKIUi: KpaTKoO, CXEMaTH4HO, IOCJIeN0BaTeIbHO (UKCUPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, (OPMYIUPOBKH, OOOOIICHHS;, TOMEYaTh Ba)KHBIC MBICIIH,
BBIJICTISITH KITIIOYEBBIE CII0BA, TEPMHUHBL. KOHCIEKT JIydlilie moIpa3eNiiaTh Ha MMyHKTHI, maparpadsl,
coOiromasi KpacHyl CTpoky. [IpuHIMIHambHBIE MeECTa, OINpeaeiICHHs, (OPMYJIbI CISAYyeT
COMPOBOXKAATh 3aMEUAHUSIMU: «BAXKHO», «OCO0O0 BaXKHOY», «XOPOIIO 3allOMHHUTH» M T.I. WU
MOMYEPKUBATh KpacHoi pydkol. IlemecooOpazHo pa3paboTarh COOCTBEHHYIO CHMBOIIUKY,
COKpAILIEHUSI CIIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATH BHHMAaHHWE Ha BAXKHBIX CBEIACHMSIX.
[IpocnymmBanue U 3aUCh JIEKIITH MOKHO MPOU3BOIUTH MPHU MOMOIIM COBPEMEHHBIX YCTPOICTB
(muktodoH, HOYTOYK, HeTOyKk u T.m.). PaboTas Haj KOHCIEKTOM JEKUUH, BCErAa CIEIyeT
MCIIOJIb30BAaTh HE TOJIBKO YUCOHUK, HO H TY JIUTEPATyPy, KOTOPYIO JOTOTHATEIHFHO PEKOMEHI0BAI
JEKTOp, B TOM YHCIE MNEPUOJUYECKHE H3JaHUs COOTBETCTBYIOUIEH HampaBieHHOCTH. [lo
pe3yabpTaTaM pabOThl C KOHCIIEKTOM JICKIIUU CIIeAYET 0003HAYUTh BOMPOCHI, TEPMUHBI, MaTEpHAI,
KOTOpPBIM BBI3BIBAET TPYAHOCTH, MOMETUTh W TONBITATbCS HAWTH OTBET B PEKOMEHAYEMOM
nuteparype. Ecnum caMocTosTeNnhbHO HE yaaeTcss pa3oOparbcs B MaTepualie, HE0OXOIMMO
chopMyInupoBaTh BOMPOC M 3aJaTh NPENOAaBAaTENI0 Ha KOHCYIbTAIllMU, Ha MPAKTHUYECKOM
3aHSATUW, Ha OOIIEHWH B KOHTAKTHBIE 4Yachl. JICKIIMOHHBIN MaTepuasn sBJsSETCs 0a30BBIM, C
KOTOPOT0 HEOOXOIUMO HayaTh OCBOCHHE COOTBETCTBYIOIIETO pa3/ieiia Uil TEMBI.

[1naH MOATOTOBKY K JIEKIIHH:

. O03HAKOMMTHCS C TEMOU JIEKLIUU

. 03HAKOMMTHCS C MPEJI0KEHHBIMUA BOIIPOCAMU
. U3Y4YUTh COOTBETCTBYIOIIUI MaTepHall

. 03HAKOMMTBCS C JINTEPATypOH IO TEME

MeTtoauyecKkue peKOMEHAAMHU 110 NMOAT0TOBKE K KOJUIOKBHYMY:

*  O3HAKOMHUTBCS C TEMOM M BOIIPOCAMHU KOJJIOKBUYMa

*  WU3YYMTb JEKIUOHHBIA MaTepual

*  H3Y4YUTHh OCHOBHYIO JIUTEpPATYypy IO TEME

*  WU3Y4YUTb JONOJIHUTEIBHYIO JINTEPATYPY 110 TEME

*  HamucaTh OTBET Ha MPEJIOKEHHBII BOIIPOC

*  00BEeM MUCHBMEHHOT'O OTBETA OT 3 /10 4 CTpaHMIL, BpeMs BBIIOTHEHHS 10 90 MUHYT
IIpakTuyeckue padoTnl
B mpomecce moAroToBKM K MPaKTUYECKOH paboTe HEOOXOIMMO O3HAKOMHUTBCS € pabodeit
IpOrpaMMOM JUCUUIUIMHBI, TeMaMU U IUIaHAaMU [PaKTUYECKUX 3aHATUH, ynenss ocoloe
BHUMaHUE LENIM M 3aJadaM, CTPYKTYpe M COJEPKAHUIO JUCIMUIUIMHBL, IPOBECTH AHAIU3



OCHOBHOI yueOHOU JIUTEpaTyphl, TIOCTE Yero paboTaTh ¢ PEKOMEHJIOBAHHOW IOMOIHUTEIBHON
auteparypoil. [Ipu yCTHOM BBICTYIUIEHHH 11O KOHTPOJBHBIM BONPOCAM IMPAKTUYECKOIO 3aHATHUS
HY)KHO M3JIarath (He YMTaTh) MaTEPHUAaJ BHICTYIIICHUS! CBOOOIHO. HE00X0qMMO KOHIICHTPUPOBAThH
CBOE BHUMaHHUE Ha TOM, YTO BBICTYIIJIEHHE OOpAIllEHO K aylIUTOPUH, & HE K MPEeroaBareiio, T.K.
9TO 3HAYMMBIA acMeKT NPOPECCHOHANBHBIX KOMMEeTeHIUH. [0 OKOHYaHWHM MPaKTUYECKOTO
3aHATHUSA CIEAYeT OBTOPUTH BBIBOJIbI, CKOHCTPYHUPOBAHHBIE B X0JI€ YCTHOI'O OIpOCa, IPOCIEAUB
JIOTUKY UX IOCTPOEHUS, OTMETUB IIOJIOKEHUS, JIEKAIUE B UX OCHOBE. [l 3TOro B TeUeHHE
orpoca Ipyrux y4yalmxcs cleayeT Jenath noMeTku. bonee Toro, B ciiydae HeTouyHOCTEH U (HIIN)
HEMOHMMAaHUsl Kakoro-mmbo BOIpoca MPOWACHHOTO0 MaTepuala CleayeT oOpaTuThCs K
MPEnoAaBaTeNo JUisl MOJTyYeHHs] HEOOXOAMMON KOHCYJIbTAlMM M Pa3bSCHEHUS BO3HUKIIECH
cutyaruu. Cxema MOoATrOTOBKH K MPAKTUISCKUM padoTaM:

O 03HAaKOMUTKCS C TEMOH, LIEJIbIO U 3a7a4aMH pabOThI
PaccMOTPETh MPEMIOKEHHBIE BOIPOCHI
W3Y4YUTh JICKIMOHHBIN MaTepual, OCHOBHYIO U JOTOJHUTEIbHYIO JTUTEPATYPY
O03HAKOMHUTHCS € 3aJJaHUSAMU U XOJIOM HX BBITIOJHEHHUS
03HAKOMUTHCS ¢ 000PYAOBAHUEM 3aHATUS
BBITIOJIHUTH 3aJ[aHUSI B COOTBETCTBUU C XOJIOM pabOThI
MUCHbMEHHO 0(OPMUTH BBINOJIHEHHYIO paboTy
MOJBECTH UTOT U CIIENATh CTPYKTYPUPOBAHHBIE BBIBOIbI

O O O O O O O

CamocrosiTeibHas paGora
CamocrosrenbHas padoTa CTyI€HTOB JUCLUILUIMHE OCYIIECTBIISETCS C LEIIbIO YIITyOieHus,
paclIMpeHusi, CHUCTEMaTH3alUMud M 3aKPEIJICHUS IIOJIYYEHHBIX TEOPETHMUECKUX 3HaHU,
(bopMHpOBaHUs YMEHUI HCIIOJIb30BaTh JTOKYMEHTALMIO U CHELUAIbHYIO JIMTEpaTypy, pa3BUTHUSL
MIO3HABATENBHBIX CIOCOOHOCTEH M aKTUBHOCTH, a TakXke (OPMHPOBAHUS CAMOCTOSTEIHLHOTO
MBILIEHHs], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIU3aliH,
pa3BUTUSL HCCIENOBaTENbCKUX YyMeHUH. llepen BbImONHEHHEM CaMOCTOSATENbHOW pabOThI
HE00X0/IMMO YETKO IMOHUMATh LIeJIU U 3a7auyd paboThl, CPOKH BBINOJIHEHUS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TPEOOBAHUS K PE3yJIbTaTaM paObOThl, KPUTEPHH OLIEHKH. BO BpeMsi BHITIOTHEHUS
CaMOCTOSITENIbHOW pa0oThl IpenojaBaTelb MOXET MPOBOAUTh KOHCynbTauu. KoHTpoib
pPe3yJIbTaTOB CaMOCTOSITENIbHONM pabOThl CTYIEHTOB MOXKET OCYILIECTBISTHCS B NHCbMEHHOM,
YCTHOM WM CMelaHHOM ¢Qopme, ¢ MpeAcTaBlIeHHEM MPOJAYKTAa TBOPUECKOW AEATENbHOCTU
cTyleHTa. B kauecTBe opM M METO/OB KOHTPOJISI CAMOCTOSITENIbHON pabOThl CTY/IEHTOB MOT'YT
OBITH HMCIIOJI30BAaHbl CEMHHAPCKUE 3aHATHA, KOJJIOKBHYMBI, pedeparsl. Kpurepusmu oreHku
pPe3yJIbTaTOB CaMOCTOSITENIbHOM pPAa0OTHI CTYAEHTA SIBISIOTCS: YPOBEHb OCBOCHHS CTYIAEHTOM
y4eOHOro MaTepuaa; yMEeHUs CTyJIeHTa UCI0Ib30BATh TEOPETUUECKUE 3HAHUS IIPU BBIITOJHEHUN
WHAUBUAYAJIbHBIX 3aJaHUil; 0OOCHOBAaHHOCTh M YETKOCTb H3JIOKEHUS OTBETa; odopmiieHue
MaTepHala B COOTBETCTBUHU C TPEOOBAHUSAMHU.
[Inan noAroToBKHU:
® H3y4YUTb COOTBETCTBYIOLINH JIEKIIMOHHBIA MaTepUal
® H3y4YUTHb OCHOBHYIO JIUTEPATYpy IO TEME
® H3Y4YWUTH JONOJIHUTEIBHYIO JINTEPATYPY 11O TEME
e 0(GOpMUTH BBINOJHEHHYIO pPa0OTy MUCBMEHHO WJIM B BHJIE IPE3CHTALMH B
3aBUCHMOCTH OT 3aJaHUs
e cJenarh CTPYKTYPUPOBAHHbBIE BBIBOIBI.
IoaroroBka K 3K3amMeHy
[Ipy moarotroBke K 5K3aMeHy HEOOXOJUMO OpPUEHTHPOBATHCS HAa KOHCIEKTHI JIEKIIHH,
pabouyto MporpaMMy AHUCHUILUIMHBI, HOPMATUBHYIO, YIEOHYIO  PEKOMEHIyEMYIO JIUTEPaTypy.
OcHOBHOE B IIOJITOTOBKE K c/Jaue SK3aMeHa - 3TO IOBTOPEHHE BCEro MaTepHasa AUCUUIIINHBL, 10
KOTOpPOMY HEOOXOMMO CAaBaTh Sk3aMeH. [Ipu moaAroToBke K caue sK3aMeHa Bech 00beM paboThl
HY)KHO pacHpeeNsTh paBHOMEPHO IO JIHAM, OTBEIEHHBIM JUIsl MOATOTOBKH, KOHTPOJIHPOBATh
KaX/Iblii JIeHb BBINOJIHEHHE HAMEUYEHHOW paboThl. B meproa moAroToBKM K 3K3aMEHY CTYAEHT



BHOBb oOOpamaercs K yke H3y4eHHOMY (IpoiiieHHOMYy) yueOHoMmy Mmartepuaiy. [loaroroBka
BKITIOYAET B Ce0sl TPH dTara: cCaMoCTOsTeNIbHAs padoTa B TEUCHHE CEMECTpa; HEMOCPEICTBEHHAs
NOJATrOTOBKA B JIHU, MPEALIECTBYIOIIME dK3aMEHY IO TeMaM Kypca; MOATOTOBKA K OTBETY Ha
3aJlaHus, CoJiepKalecs B Ouerax. DK3aMeH MPOBOJUTCS MO OMJIeTaM, OXBATHIBAIOIINM BECh
NpOIIEHHBIN MaTepHras AUCIUILINHBI, BKJIIOYasi BOPOCHI, OTBEJCHHBIE JUISI CAMOCTOSITEIHHOTO
u3ydeHwus. Jist ycnenrHoi ciaun ykazaHHble B paboydeld mporpamme GopMUpyeMble KOMITETCHITHH
B pe3yJabTaTe OCBOCHUS IUCHUIUIMHBI JOJDKHBI OBITH MPOAEMOHCTPUPOBAHBI, TOTOBUTHCS K
9K3aMeHy HE00XO0MMO HAYMHATh C TICPBOM JICKIIMH U IIEPBOTO CEMHUHAPA.

B ocBOeHMHM MUCHMITIMHBI MHBAIMAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMEET WHIAWBUyallbHas ydyeOHast pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM IO TPEIMETY SBISIOTCS BAXKHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AUU OOYUEHHUS U YCTAaHOBJIEHUIO BOCIHTATEILHOTO KOHTAKTA
MEXIy TMpernojaBaTelieM W OO0yJYaroImUMCS HMHBAJIUIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecniedeHHe M0 JUCHHITIUHE (MOIYII0)

I[To Bcem BuaaM y4yeOHOW MAEATENBHOCTH B pPaMKax JTUCIMILIMHBI HUCIIOJIB3YIOTCS
ayJMTOPUH, KaOMHETHl U J1a0OpaTOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIICIIUATH3UPOBAHHBIM U
71a060paTOPHBIM 000PYTIOBAaHHEM.

HaumeHnoBanue CIICIIUAJIBHBIX HOMCHIeHI/Iﬁ OCHaH_leHHOCTI:- CIICuaJIbHbIX HepequL JIMIICH3HUOHHOTI'O

MIOMELIEHUN IIPOrpaMMHOTO
obecrieueHus
VYueOHple ayauTOpud i TpoBejaeHus | MebGenb: yueGHas MeOeb Microsoft Windows
3aHATHH JIEKIIMOHHOTO THUITA TexXHUYECKUE CPEACTBA O0YIECHUS: Microsoft Office
SKpaH, MPOEKTOP, KOMIBIOTED
VYueOHple ayauTOpud s TpoBeaeHus | MebGenb: yueGHas MeOeb Microsoft Windows

nabopaTopHbix pabotr. Jlaboparopus 412, | TexHuyeckue CpeacTBa OOYUCHHUS: Microsoft Office

414 9KpaH, IPOCKTOP, KOMITBIOTEP
ObopynoBanue: nmabopaTopHOE
MHKPOOHOJIOTHYECKOe 000pyA0BaHHE
VYueOHble ayauTOpPUM Ui [poBejcHus, | MebOenb: yueOHas meOenb Microsoft Windows
IPYIIIOBBIX " WHIUBUIYAIbHBIX | TeXHHYECKHE CPEeICTBA O0yUCHHUS: Microsoft Office
KOHCYJIbTAIIMH, TEKYIIero KOHTPOJSL M | 3KpaH, IPOSKTOpP, KOMITBIOTEP

HpOMe)KyTO‘IHOﬁ aTTeCTalln

JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPeAyCMOTPEHBbl  MOMEIIEHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKON C
BO3MOXXHOCTBIO ITOJKJIOYCHUA K CCTH «I/IHTCpHeT» 1 olecrieyeHueM A0CTYyIIa B DJICKTPOHHYIO
UH(OPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

Hayunoit OnbImoTexn)

JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO
cpeny obpazoBaTenbHOI OpraHu3aluy, Be0-KaMephl,
KOMMYHHUKAITMOHHOE 000pyIOBaHUE, 0OecIeunBaroliee T0CTYIl K
CeTd HHTEepHET (IIPOBOJHOE COEJMHEHHE U OeCIpPOBOIHOE
coequHenue 1o texuosorun Wi-Fi)

Haumenosanue OcCHaIIeHHOCTh IOMEIIEHUH I CAMOCTOSITENIFHOM paboThI Ilepeuens
TIOMETIEeHUH 11t o0y4aromuxcs JHMLEH3HOHHOTO
CaMOCTOSITEIILHOM MIPOTPaMMHOTO
paboTHI 00yJaOIIIXCS obecriedeHus
ITomenienue Juisi | Mebens: yuebHast Mebeb Microsoft Windows
CaMOCTOSITEIILHOM KoMrekT cienuann3upoBanHoil MeGenn: koMmbroTepHbie ctonel | Microsoft Office
pabotsl oOy4aronuxcst | OGopynoBaHMe: KOMIIBIOTEPHAS TEXHHUKA C IOJKIIOYEHHEM K
(unTanbHBIN 3a1 | MHQOPMAMOHHO-KOMMYHUKAIIMOHHOH ceth  «MHTepHeT» W

TTomemnienue
CaMOCTOSITEIbHOH

JUIA

Meoben: yuebHas mebenb
O6GopynoBaHue: KOMIBIOTEPHAs TEXHUKA C TMOAKIIOYCHHEM K
WHPOPMAIMOHHO-KOMMYHUKAIIMOHHON cetn  «MHTepHET» W

Microsoft Windows
Microsoft Office




paboThl 00y4aromMxcs | AOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMalMOHHO-00pa30BaTEIbHYIO
(ayn.437a) cpeny oOpa3oBaTeNbHOW OpTraHM3AMHA, KOMMYHHUKAITMOHHOE
obopynoBaHue, oOecleynBammee OOCTYIl K CETH HHTEpHET
(mpoBomHOE coenWHEHHE W OECIPOBOAHOE COCIAMHEHHE IIO
texronorutt Wi-Fi), MyJIbTHMe TMIHBIN TeTesKpaH




