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OOopoTHas cTOpPOHA THTYJILHOrO JaucTa PILJ]

|. Pabouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHuM Kadeapbl/AenapTaMenTa;

IIpoToxon oT « » 20 1. Ne

3aBenyronuii kadeapon

(moammck) (N.0. ®amwmims)

I1. Pagouasi nporpamMma nepecMoTpeHa Ha 3acefaHuu Kadeapbl/IenapTaMeHTa:

[Iporokoi ot « » 200 1. Ne

3aBeayromuii kaeapoi

(monnuck) (H1.0. ®amunus)

I11. Pabouyas nporpaMmma nepecMOTpeHa Ha 3aceJaHuu Kadeapbl/IenapTaMeHTa;

IIpoToxon oT « » 20 1. Ne

3aBenyronuii kKadeapoi

(Tmoammck) (1.0. ®amwmms)

1V. Pagouasi nporpaMma nepecMoTpeHa Ha 3acelaHNU Kadeapbl/1enapTaMeHTa:

IIpoToxon oT « » 20 1. Ne

3aBeayrouuii kaenpoi

(moamnuce) (M.0. ®amumnust)



He.]II/I H 32291 OCBOCHUA JUCIHUIIIMHBI:

Lenb: M3y4UTh OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHHUS, PYHKIIHOHUPOBAHUS U PA3BUTHS
KJIETOK MOPCKUX O€CIO3BOHOYHBIX KMBOTHBIX, IPUOOPECTH HABBIKM METO/0OB OLIEHKU
(YHKIIMOHAJIBHOTO COCTOSIHUSA SIIEPHOTO armrmapaTa, OOPHO-ABUTaTEeIbHON CUCTEMBI U
IIOBEPXHOCTHOTO aIllapara KIeTKU

3amaun:

- O3HAKOMHTH CTYJEHTOB C OCHOBHBIMH Y€PTaMU CTPOCHUS U KU3HEICATECIbHOCTH
KJIETKH KaK 3JIEMEHTAPHOU )KUBOU CUCTEMBI;

-  WU3YYUTh OPTraHU3ALMI0 U TPUHIUIBI (PYHKIMOHUPOBAHUS KIIETOYHOTO SI/Ipa,
METa0OJUYECKOT0 M JHEPreTUYECKOro armaparoB, OMOPHO-JBUTATEIHHOM
CHCTEMBI U TTOBEPXHOCTHOTIO armapara KJIETKH;

- IO3HaTh MEXAaHW3Mbl PEMPOAYKIIUU KJIETOK, MOP(OJIOTHIO W ITUKI XPOMOCOM,
MPUYUHBI B MEXaHU3MBI Tu(depeHnaniu KIeTok;

- chopMyIHpPOBATh COBPEMEHHBIE TTOJIOKEHUSI KJIETOYHOM TEOPUHU

- OCBOUTH METOJbl IUTOXUMUYECKON OIIEHKH (PYHKIIMOHAIBHOW aKTUBHOCTH
KJIETOK MOPCKUX O€CIIO3BOHOYHBIX;

- OCBOUTh METOJl OILIEHKU (YHKIIMOHATBLHON AaKTUBHOCTH KJIETOK MOPCKHUX
0eCI03BOHOYHBIX c ITOMOIIIBIO KOH(OKaJTIbHOU MMKPOCKOTIUH,
UTO(ITYOPUMETPUH;

- OCBOUTH MOP(POMETPUYCCKHE METOAbl aHaAIM3a MOP(HOIOTUH KJIECTOK MOPCKHX
0eCI03BOHOYHBIX;

- TMOJYyYUTh MPEACTABICHUE O CTATUCTUYECKOM  aHAJM3€  MOJIYYEHHBIX
MEePEYUCIICHHBIMU METOJIAMU JTAHHBIX.

JInst  ycrenmrHoro M3yYeHHsS AUCHHUIUIMHBI «DyHKIHOHATBHAS MOPQOIOTHS
KJIETOK» Yy  oOy4arommxcs JODKHBI  ObITh  COPMHUPOBAHBI  CIEAYIOUINE
MpEeABAPUTEILHBIE KOMIIETEHITUH:

-OIIK-2 CriocoOHOCTh TPUMEHSTh MPHUHIUIBI CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHu3allM, WCIOJb30BaTh (HU3UOJOTUYECKHE, IUTOJOTHIYECKUE, OMOXMMHUYECKUE,
Onodu3nyeckne METONbl aHajdn3a sl OIEHKH M KOPPEKIMU COCTOSHUS >KHUBBIX
00BEKTOB 1 MOHUTOPUHTA CPEJIbI KX OOUTAHUS

-OIIK-3 CnocoOHOCTh MPUMEHATHh 3HAHWE OCHOB SBOJIOIMOHHON TEOPHH,
UCIIOJIb30BaTh COBPEMCHHBIC TMPEJCTABICHUS O CTPYKTYPHO-(QYHKIIMOHATBHON
OpraHU3alMA TeHETUYCCKON MPOTrPaMMBbI KHUBBIX OOBEKTOB U METOABI MOJICKYJISIPHOMN
OWOJIOTUH, TCHETHUKW W OWOJIOTHM Pa3BUTHS JJI HWCCJICAOBAHHUS MEXaHH3MOB
OHTOTEHE3a U (uJIoreHe3a B MpodeCCHOHATBHON ACSITEIbHOCTH

-OIIK-8 CnocoOHOCTh  HWCHOJB30BaTh  METOABI  cOopa, 00pabOTKH,
CUCTEeMATH3allMM W TPEJCTABJICHUS TIOJNEBOM © JabopaTopHO WH(MOpMAINH,
MPUMEHSATh HABBIKU PAOOTHI C COBPEMEHHBIM OOOpPYIOBaHUEM, aHAJIU3UPOBATH
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MOJTYyYEHHbIE PE3YJIbTAThI
-IIK-1 CrnocoGHOCTh  3KCIUIyaTUPOBATh COBPEMEHHYIO — amlmaparypy u

obopymoBaHue

JJIA BBIITOJIHCHU A HaY9YHO-HUCCICAO0BATCIbCKHUX ITOJICBBIX u

Ja00paTOPHBIX OMOJOTUUECKUX paboT

-IIK-2 CriocoOHOCTh MPUMEHSITh HA MPAKTUKE MPUEMBbl COCTABJICHHS HAay4HO-
TEXHUYECKUX OTYETOB, 0030pOB, aHAIUTUYECKUX KapT W TOSCHUTEIBHBIX 3aIHCOK,
U3JIaraTh U KPUTUYECKH aHAIM3UPOBATh MOJTydacMyto HHPOPMAIMIO U MPEICTaBISTh
PE3yJIbTaThI MOJICBBIX U JTA0OPATOPHBIX OMOJIOTHUSCKUX MCCIIETOBAHUI

-ITIK-3 Cioco6HOCTh OCBOUTH COBpEMEHHBIC 0a30BbIC 00IIENpodhecCHOHATLHBIC
3HaHWS TEOPUH W METOABl HCCIICIOBAaHWA OWOJIOTHYECKUX OOBCKTOB; OBJIAJICTh
METOJIaMH TEOPETUUCCKUX U IKCIIEPUMEHTAILHBIX HCCIICIOBAHUN B 00JIaCTH MOPCKOH
OMOJIOTHH U OIICHKH OKPY’KaIOIIEH CpeIbl

B pesynbraTe M3ydeHus JaHHOW AUCIUIUIMHBI Y OOyYaromuxcs GOpMHUPYIOTCS
CIEAYIOIINE YHUBEPCAIbHbIE KOMIIETECHIINH:

HaumenoBanue
KaTeropuu
(rpymsr) Koz n nanMeHOBaHkE YHUBEPCATLHOR KoJl 1 HauMEHOBaHUE HHIUKATOPA TOCTIKCHHUS
YHHUBEPCAIbLHBIX KOMIICTCHIINHA KOMIICTEHIIHE
KOMIIETEHIINI (pe3ynbTaT OCBOCHHS)
Komangnas pabora| YK-3 Cnocoben opranuzosbiBath 1| YK-3.1 JemoHcTpHpyeT [TOHMMaHUe
Y JIJIEPCTBO PYKOBOJHTH pabotoit KOMAaH/Ibl, | TPUHIIUTIOB KOMaHAHON paboTHI
BbIpa0aThiBas KOMAHIHYIO CTPaTETHIO
JUISL TOCTYOKEHUS TIOCTABIICHHOM 1IeTTH
KommyHukanus YK-4 Crocoben npumensth | YK-4.1 OcymiecTBiser akageMuuecKkoe Hu
COBpPEMEHHbBIC KOMMYHHUKATHBHBIC | TPO(ECCHOHATIBHOE B3aUMOJICHCTBUE, B TOM
TEXHOJIOTMHM, B TOM  YHCJIE€  Ha|4YHUCJIe HAa MHOCTPAaHHOM SI3bIKE
WHOCTPaHHOM(BIX)  s3bIKe(ax),  JUIs
aKaJIEMHUUECKOTO U MPOPECCHOHATLHOTO
B3aNMOICUCTBHS

Kon n nanmenoBanue nHaukaropa |HamMmeHoBaHwme mokazaTes OlieHUBaHUA (pe3yabTaTta 00ydIeHHS 110

JOCTHXXCHUS KOMIICTCHIITUHN JII/ICI_H/IHJ'II/IHG)
YK-3.1 JlemoHcTpupyet 3HaTh: CTPYKTYPY, BUABI, (HOPMBI, MEXaHU3MBbI OOIIEHUS KaK
MOHMMAaHNE MTPUHIIUIIOB rpoliecca KOMMYHUKAIIUK
KOMaHHOU paboThI YMeTb: MpUMEHATh TOHUMaHUe MPUHLUIIOB KOMaH THON

pa6OTBI B X0€ NOCTHXKCHHUA ITOCTABJICHHBIX 3a1a4
BJ'IaIIeTLZ OIIBITOM pa6OTBI B HAYYHOM KOJIJICKTHUBC

YK-4.1 OcymecTBisier 3HaTh: MpodeccrnoHaIbHYI0 TEPMUHOJIOTHIO B CBOEH
aKaJeMH4eCKoe U 00J1aCTH HayYyHOT'O 3HAHUS, HEOOXOAUMYIO ISt
npogeccuoHaIbHOE npo¢eCCHOHATIBHOIO B3aUMOCHCTBUS, B TOM YHCIIE Ha
B3aMMOJIEICTBHE, B TOM YUCIIE HA | HHOCTPAHHOM SI3bIKE

MHOCTPAHHOM SI3bIKE VYMeThb: UCOIb30BaTh TEPMUHOJIIOTUYECKHUE EANHULIBI U

TEPMHUHORJIEMEHTBI B OCHOBHBIX IPAMMAaTHYECKUX
KOHCTPYKIHUSX B YCTHOW U MUCbMEHHON PEYH, B TOM UHUCIIE




Ha MHOCTPAHHOM S3BIKC

BunajieTs: HaBbIKaMH aKaJeMUYECKOro 1
npo¢eCCHOHATBLHOTO OOIIEHHS, B TOM YUCIIE Ha
UHOCTPAHHOM SI3bIKE

B pesynbrare uzydeHusi TaHHOW NUCHUIUIMHBI Y 00yJarommxcsi GOpMHUPYIOTCS
cienyromue npodeccuoHaNbHbIe KOMIIETECHITHH:

Tun 3agau Koa n HanmenoBanune
npodeccuoHaNnbHON Kon u HanmeHOBaHNE MHAMKATOPA JOCTIKCHUS
KOMIIETCHLIUU KOMIIETEHIIUN
(pe3yJIbTaT OCBOCHHS)
Hay4YHO- MK-3.1 [IpoBoauT Kccaea0BaHMs, UCITBITAHUS
I/ICCHeI[OBaTeHBCKI/Iﬁ 1 SKCIIEPUMECHTAJIbHBIC pa6OTBI 110 HAy4YHO-
HCCIIeIOBATEIhCKON (HAYTHO-
IIK-3 Cnocoben MIPOU3BOICTBCHHON) TEMATHKE B
IJ1TaHupOBAaTh U COOTBETCTBUU C YTBEP>KICHHBIM IJIAHOM
peanu30BbIBaTh HAYYHO-
HCCIIEeI0BATEIbCKUE MK-3.2 [IpoBoaut HaOMIOICHUS U U3MEPEHUS
(mayuno- (cocTapiiser ux onucaHue u GOPMyIUPyET
MIPOM3BOICTBEHHBIEC) BEIBO/IBI), CTATUCTHYECKYIO 00pabOTKyY
MeponpusTus (B MOJYYEHHBIX PE3YIbTAaTOB UCCIEIOBAHUM,
COOTBETCTBHU C WCTIBITAHUH U DKCTIEPUMEHTOB
HaAPaBICHHOCTHIO
IPOrPaMMEI IK-3.3 Hcnonp3yeT cpeacTBa M3MepeHus,
MarucTparypsl) TEXHOJIOTUYECKOE U UCIIBITATEIIbHOE
O60py}l0BaHI/Ie, MIPUMCHACMBIC ITPU HAYYHO-
UCCIIEI0BATENbCKOM (HayuHO-
MTPOU3BOICTBEHHOM) pa3paboTKe
KO,Z[ N HAMMCHOBAHUC MHAMWKATOpA HaumenoBaHue 1moka3aTes OLICHHUBaHUA
JOCTHKEHHS KOMIIETCHIIUH (pe3ynbrata 00ydeHHs N0 AUCHUIIINHE)
IIK-3.1 IIpoBoauT uccnenoBanus, 3HaTh: METO/IbI SKCTIEPUMEHTAIILHO / Hay4HO-
UCHBITAHUS U SKCTICPUMCHTAIbHBIC HCCJIEI0BATENbCKON paboThI 110 BEIOpAaHHOM TEMATHKE

paboThI 10 HAYYHO-UCCIIEI0BATENbCKOM IPAKTHKH
(Hay4HO-TIPOM3BO/ICTBEHHOM) TEMATHKE
B COOTBETCTBHU C YTBEP>KACHHBIM

YMeTh: IMPOBOAUTE OKCIICPUMCHTAJIBHBIC HAYYHO-
HUCCICI0OBATCIBCKHUEC (Hay"IHO'HPOPBBOI[CTBCHHBIC) pa6OTLI

IIJIaHOM
COOTBETCTBEHHO YTBEPKACHHOMY IIJIaHy (IPOTOKOIY)
BraneTs: onbITOM IpoBeIeHUs SKCIIEPUMEHTAIBHBIX
HAyYHO-UCCIIeI0OBATEeNbCKUX (HAYYHO-TIPOU3BOICTBEHHBIX )
pabot
IIK-3.2 [IpoBoaut HabmoaeHus 1 3HaThb: npaBuwia 0(OPMIIEHUS PE3YIbTaTOB U3MEPEHUI U
M3MEpeHHsI (COCTABIISET UX ONMCAHNUE H | HaGMIOACHHH, CTATHCTHYECKHE METOIbI 00paboTKHn
(bopmynupyeT BBIBOJBI), IIOJIYYEHHBIX PE3YJILTATOB

CTaTUCTHYECKYIO 00paboTKy
IMOJTY4YCHHBIX PE3YyJIbTAaTOB
HUCCIIE0BaHUM, UCTIBITAHUHN U
IKCIIEPUMEHTOB

YMeTh: NoJb30BaThCsl IPOrPAMMHBIMY ITAKETAMU
CTaTUCTUYECKOIO aHAIU3a

Brnaners: moHMMaHueM 3a1a4, Ul PEIICHNs KOTOPBIX
MO>KHO METO/bI TApaMETPUUECKOM U HETlapaMeTPUUYECKON
CTATUCTHKH; OIBITOM Pa0OThI C MPOrPaMMHBIMH NTaKETaMU
CTaTUCTUYECKOIO aHAIU3a




KO,I[ U HAUMCHOBAHUC MHAUKATOPpA HaumenoBanue noka3zarteis OLICHHWBAHM

JIOCTIKCHHS] KOMIICTCHITHH (pe3ynbraTa 00y4eHHs 10 JVCIIHUILIIHE)
IK-3.3 Ucnone3yer cpezcrsa 3HaTh: MpaBUJiia UCIIOJIB30BAHUS CPEICTB UBMEPEHUS U
H3MCPCHHA, TCXHOJIOTHIECKOC H 000pyI0BaHUs UCIIOJIB3YEMBIX B HAYYHO-
HCTIBITATELHOE 000py10BaHKE, MCCJIEI0BATENbCKOM (HayYHO-TTPOM3BOJICTBEHHON ) paboTe

NpUMeHsIeMbIe TIPH HAY4YHO-
UCCIICIOBATENBCKON (HAYYHO-
MPOU3BOICTBEHHOI) pa3paboTKe

YMeTb: UCHOIB30BATh CPEACTBA H3MEPEHHUS,
TEXHOJIOTUYECKOE U UCTIBITATEIbHOE 000pyI0BaHHE,
IpUMEHSIEMBIE TTPH HAyYHO-UCCIIEI0BATEIbCKON (HayUYHO-
MIPOM3BOJICTBEHHO) pa3paboTKe

BrnaneTs: onbpITOM UCTIOIB30BAHUS TEXHOJIOTUYECKOTO
UCTIBITATEIIBHOTO 000PYIOBAHMSI, TPUMEHSIEMBIC ITPH
HAy4YHO-UCCIIE10BATENbCKON (HAyYHO-IIPOU3BOICTBEHHOMN)
pa3paboTKe

2. pr,Z[OéMKOCTB JUCHHITIIMHBI 1 BUTOB y‘{e6HI>IX 3aHSATHUM I10 JAUCHUITIINHC

OO6miast TPyJIOEMKOCTh IMUCIUIUIMHBI cocTaBisieT 4 3a4y€THbie enuHuIbl 144
aKaJeMHYECKHX Jaca).
(1 3aueTHas eqUMHUIIA COOTBETCTBYET 36 akaeMHUUYECKUM YacaM)

Bunamu yueOHBIX 3aHATHI U pabOThI 00yYaromerocs Mo JUCUUILIMHE SIBIISIOTCS:

O603HaueHNe Buapl yueOHBIX 3aHATHI U pabOTHI 00y4aromerocs
Jlex Jlekuun
JIab JlaGopaTopHBbIe 3aHATHS
CP CamocTosaTenbpHast paboTa 00ydJaromerocs: B Iepro i TCOPETHIECKOT0 00yUeHus
KoHTposth CamocrosTenbHas paboTa 00ydaromerocs u KOHTaKTHavaa6OTa oOyuarorerocs ¢
Hperno/iaBaresieM B IepHO/l IPOMEKYTOYHON aTTeCTaluu

CrpykTypa AUCUUILIMHBIL:

®opMma 00ydeHus1 — OUHasl.

KonndecTBo 4acoB 1o BUaM yueOHBIX
3aHATUH 1 pabOTHl 00YYarOIIEerocs

Dopmel
MIPOMEXKYTOYHON
aTTeCTaIuu

HaumenoBanue paznena
JUCLMIUIMHBI

Cemectp

o 4 =B
= @) @)

JIa0

Jlex
KonTposb

Tema 1 Benenwme. [Ipenmer u
METO/IbI IIUTOJIOTHH U
rucronoruu. Knerounas
TEOpHs

Tema 2 Kinetka -

2 | pneMeHTapHasl KHUBas 1 - - YO-1; YO-3;
cHcTeMa - 66 54 I1P-4; I1P-6;
Tema 3 I'eneTnueckuii I1P-9; ITP-11
anmapart KIeTKH U 1
OpraHM3aIys TPAHCKPUTIITIH
(KJIeTO4HOE SIIIPO)

Tema 4 Opraam3arus 1
TJTACTUYECKOTO




MeTaboaM3Ma B [IUTOIIa3Me
(BakyossipHas cucreMa
KJICTKH)

Tema 5 Opranuzanus
JHEPTreTHYECKOTO 1
MeTabonm3ma
(MHTOXOHAPHUH U TIIACTUABI)
Tema 6 OnopHo-

6 | mBHUTaTENbHAS CHCTEMa 1
(TuToCcKeneT

Tema 7 IIoBepXHOCTHBII
amnmapar KIeTKA 1
(TuTazMaTtudeckas MeMOpana,
Ia3MajgeMMma)

Tewma 8 Penponykius u

g dhepeHnraIis KIeToK

9 | JlaboparopHas padorta 1 -
10 | JIabopaTopHast paboTa 2 -
11 | JTabopaTopHas padoTta 3 -
12 | TIpakTHyeckoe 3aHsATHE -
Uroro: 1 8 16 - - 66 54

B  E

l. CTPYKTYPA U COJIEP’)KAHUE TEOPETUYECKOM YACTHU KYPCA
JleknuoHHbIe 3aHATHA (8 yac.)

Tema 1. Begenue. Ilpeamer u MeTOAbI HUTOJOTHU U TUCTOJOTHH (1 1)
[uTonorus - ee 3a1a4v U MECTO CPEIU APYTUX HAYK.

MeToabl 1 METOIOIOT U U3YUYEHHUS KJIETOK U TKAHEH.

Hctopus co3nanus KIETOYHOU TEOPUH.

CoBpeMEHHOE COCTOSIHUE KIIETOYHON TEOPUH, €€ MOCTYIAThI.

3HavyeHUE KJICTOYHON TCOpUHM JIJIst 001 OMOIOTHH, €€ YaCTHBIX HAayK, OMOMEIUITMHBI
¥ OMOTEXHOJIOTHUHU.

Tema 2. KiieTka - ajieMmeHTapHas xxuBasi cucrema (1 u)

Krerka kak oTKpbITast MeTaboardeckasi CuCTeMa.

XUMHUYECKAM COCTAB KJICTKH.

Kinerka kak nuagpopmaimonHas CaMOBOCITPOU3BO/IAIIASICS CUCTEMA.

Knetka kak ceHCOpHO-peaKTUBHAsI CAMOPETYIUPYIOLIASICS CUCTEMA.

Knerka xak ynopsimoueHHasi CTpyKTypupoBaHHas cuctema. [Ipo- u saykapuoTHbie
KJIETKH.

Tema 3. I'eHeTHUYeCKHIl aNNAPAT KJIETKHA M OPraHU3alus TPAHCKPUIIIIUT
(kyeTouHoe siapo) (1 4)

OO6mr1ast xapaKTepUCTHUKA TEHETHYECKOTO armapara Mmpo- U SyKapUOTHBIX KIETOK.
Pa3mep renoma. Obmiee cTpoeHne u GyHKIHS KJIECTOYHOTO SApA.

CocraB u CTpYKTypHasi opranusanus xpomatuHa. HykiieocoMbl, HyKJI€OMEpHI,
XPOMOMEPBHI, XpOMOHEMA, XpOMaTUAa. DYXPOMATHUH U T€TEPOXPOMATHH.
XpOMOCOMHBIIT HA0Op, KAPHOM U KapUOTHII.



TpanckpunIMoHHas aKTUBHOCTh XpOMaTHHA, CUHTE3 U Iporieccuar MPHK.
Cmutaiicunr. Mopdomnoruueckoe Beipakenue cuareza MPHK.

CtpykTypa 1 QyHKIMH SAPBIIIKA, POPMUPOBAHUE pUOOCOM. S APBIIKOBBIM
opranuszaTop. Yucno sapeliex.

SnepHas 0607104Ka, MATPUKC U AJIEPHO-IIUTOIIIA3MATUYECKUE OTHOIICHHUS

Tema 4. Opranuzanms JIACTHYECKOT0 MeTa00JU3MAa B IUTOIIA3Me
(BakyoJssipHasi cucrema KjaeTkn) (1 1)

OO6mrast xapaKTepUCTHUKA CHCTEMBI TUTACTUYECKOT0 MEeTa00IM3Ma.

Pu6ocombl 1 miepoxoBaThiil (TpaHyJISIPHBIN ) SHAOIIA3MATHUECKUA PETUKYITYM.
buocuHTe3, MPOLIECCUHT U TPAHCHIOPT OeJIKa.

['mankuii (arpa”yasipHBINA) YHAOIIA3MATHYECKUN PETUKYIYM U €r0 MPOU3BOIHBIE.
buocunTe3Bl, JETOKCUKALNSL, KOHUEHTPUPOBAHNUE BEIIECTB.

Anmnapat ['onbaku (I1acTUHYATHIA KoMIuieke). Cekperusi, 0OHOBIECHUE
I1a3MajJeMMbl, BHYTPUKIIETOUHAS U30JIAIIMS BEMIECTB. Be3ukynsapHo-MmeMOpaHHbIT
KOHBENEP KIECTKHU.

JIn30COMBI M BHYTPUKIIETOYHOE ITUILEBAPECHUE.

Tema 5. Opranuzanusi 3JHepreTU4ecKoro MerTadoan3mMa (MUTOXOHAPUH U
miaactuabl) (1 9)

buoxumus sneprerudeckoro ooMena. Lukn AT®. XemocuaTes, GOTOCHUHTE3,
[JIMKOJIU3, JbIXaHUE.

CrpykTypa u (GyHKIMH MUTOXOHIpUH, MexaHnu3M cuHTe3a AT®. [Tnazmanemma
ITPOKAPHOT.

CrpykTypa u pyHKIMH m1actul, cuate3 ATO.

[ToyaBTOHOMHOCTB IJIACTU] U MUTOXOHAPUH, TUIIOTE3a CUMOUOT€HEe3a DYKapHUOTHBIX
KJIETOK.

Tema 6. OnopHo-aBuraresibHasi cucrema (uurockesier) (1 1)

CocTaB 1 00111251 XapaKTEpUCTUKA ONOPHO-BUTATEIbHON CHCTEMBI.
[IpoMexyTouHbIe CKeNleTHbIE (PUTaMEHTHI.

MukpodunaMmeHTbl. AKTUH-MHUO3UHOBBIN KoMIuIeKc. KopTukanbHble GUIaMEHTHI,
cTpecc-huOpUUIBl 1 MUO(DUOPUILIBI.

Muxkpotpy6ouku. lleHTpronu u ki1eTouHbIi 1eHTp. TpaHcnopTHas QyHKIHS
MUKPOTPYOOUEK, IBUTATEIbHBIC OCIKU. PECHUYKN 1 KTYTUKH.

Krytuku 6akTepuii.

Tema 7. IloBepXHOCTHBIN annapar KJIeTKH (IU1a3MaTH4YecKkass MeMOpaHa,
miasmagemma) (1 4)

CocraB 1 0011125 XapaKTEPUCTHKA TOBEPXHOCTHOTO anmapara. MemOpaHna,
TVIMKOKAJIMKC, KOPTUKAJIBHBIN [TUTOCKEIIET.

BbapeepHo-TpancniopTHast pyHkiusi. [TaccuBHBIN U aKTUBHBIN TpaHCMEMOpPAaHHBIN
TpaHCIIOPT. MeMOpaHHBII NOTEHIMAN, €r0 3HaUeHUE. Be3uKysapHbIN TpaHCIIOPT.
PenenrropHo-curnanpHas ¢pyakius. CocTaB U MEXaHU3MBI JEHCTBUS MEMOPaHHBIX
penentopos. Penentopsl TOpMOHOB M MeauaTopoB. Penenuus B peakuusx
pacro3HaBaHKs U UMMYHHUTETA.

AJre3ust 1 MEXKIIETOYHBIE KOHTAKTHI.

Tema 8. Penpoaykuus u nudpepenunanns kiaeTok (1 9)



MutoTtndeckuii (KJIE€TOYHBIN ) UK ero peryisius. [lepuonsr uaTepdaszbl, MUTO3.
«KOHTpONBHBIN MyHKT» IIUKJIA, BBIXO/ B U PEpeHITUPOBKY, TOKOH, aronTo3.
I'eHeTnyecKui KOHTPOJIb IUKIIA.

3akonoMepHocTu pernkanuu JJIHK. [TomykoHcepBaTUBHOCTD, PEIJIMKOHHAS
OpraHM3alusl XpOMOCOM, ACUHXPOHHOCTb, PEMAPATUBHBIN CUHTE3, PEILTUKALIUS
TEJIOMEPOB.

KuneTtnueckue MmexaHu3Mbl MUTO3a: ipoMeTadasHbie U aHadazHbIe TBIKCHUS
XPOMOCOM, IUTOKUHES.

CpaBHHTENIbHAA HATONOTUS MUTO3a. OPTO- U TUNIEBPOMHUTO3.

Moaudukanuu METOTHIECKOTO ITUKIIA. DHIOPETIPOTYKIIHS KIECTOK: MUTOTHYCCKHM
OJIOK, SHIOMUTO3, SHIOpEAYyIIHKaus. [loaumionins u noaTuTeHHs.

OO6uue nousTus: kiaerouHast AudPepeHuanusi, THCTOreHe3, CTBOJIOBBIC KIETKUA U UX
noteHuu. Knetounsiit tuddepoH, KIoH, MOmyJIsus.

Teopus muddepeHnnanbHOM SKCIPECCU TEHOB.

NuaykTops! U peryasatopsl guddepeHuaniy KieToK. IMOpHOHAIbHAS
JeTepMHUHAIIMS, SMOPHUOHAIbHASI MHAYKIIHSI, HEUPOTryMOpaJIbHAs PETYJIsIHsL.
Mexanusmbl guddepeHuanbHoM skcnpeccun reHoB. [Ipsimas u HenpsiMas peryJisius
AKCIPECCUU T€HOB. AJIbTEPHATUBHBIN CILIANCHUHT.

Il. CTPYKTYPA Y COJIEP)KAHUE TIPAKTUYECKOMN YACTH KYPCA U
CAMOCTOSTEJBbHON PABOThHI

Jlabopartopusie 3ansTus (16 yacoB)

JlabopaTtopnoe 3ansitie 1. HMMMyHOUMTOXHMHMYECKOE BbISIBJIeHHE 0€JIKOB
uuTockesera (4 yaca)
3aHsATHE NPOBOAMUTCS Ha TOTOBBIX HEOKPAILIEHHBIX Mpenaparax (Ma3oK Ha CTEKIIE)

Lens paOoOThl: MONYYUTh OMNBIT OKPAIMBAHUS HMMYHO(DIyOPECUEHTPHIMU
KpacUTEISIMU Ma3KOB TeMOJUM (bl IPUMOPCKOT0 rpedenika

O6opynoBaHue:

Becwt anamutuyeckue 210r/0,1mr (Ohaus); Cucrema momydeHUs yJIbTPadyUCTOU
BOABI JUIsI KJIETOYHBIX KYJIBTYp W MOJIEKYJSIpHOTO aHaimm3a MenunaHa- QuibTp;
XonomunpHuK Liebherr; Mukpockon Axio Imager.A; Mukpockomn j1st 1a00paTOpHBIX
uccinenoanuii Axio Lab. Al c¢ npunamnexHocTsMu; MUKpPOCKON J1a3epHbIN
CKaHMpyOUMi 1 jnabopatopHbix  ucciaepoBanuit LSM 700  (CarlZeiss);
JIabopaTopHble CTOJbI, HIKa(bI, CTYIIbS

PeakTuBbl, pacXoqHUKNU:

0,2M docdatnsiii 6ydpep — PBS, 0,5% Tputon X-100, 5% Obr4mii CBIBOPOTOUHBIH
anpOymuH - BSA, ponamun-damtonans, Matousiii pacteop DAPI, Moviol

JIaGoparopHasi mocyaa — CTakaHbl, KOJObI, (pambKOHBI, (UIBTpOBaNbHAA Oymara,
yepHas Oymara, 1o3atopsl Ha 1000mMkI1 1 10MKUIT 1 HAKOHEYHUKH K HUM, daiku [letpu

[Topsiiok BBIMOTHEHUS J1a0OPATOPHOM PabOTHI:



1.1. IloaroroBuTh pabouee MECTO AJi MPOBENEHUS OKPACKH Ma3Ka aHTUTEIaMH:
HaJIMYKUE PACTBOPOB, KpacUTeNIeH, N03aTOPOB U HAKOHEYHHKOB K HHUM, TOCYIbI IS
ciuBa. [IpoBepuTh TeMmIiiepaTypy pacTBOPOB, OKpAIlMBAHHE TE€MOIUTOB Tpedelika
IPUMOPCKOIO0 TMPOU3BOJUTCA MPU KOMHATHOM TeMIlepaType, HaduMHas C JTana
OKpalllUBaHUsl POJaMHHOM — BCE MpPOLEIypbl MPOBOIAT B TeMHOTe. Jlaiee mnpu
XpaHEHHH Ipenapara U paboTe ¢ HHUM clefayeT u30eraTb MOMAJaHusd MPSMOTo
COJIHEYHOT'O CBETA.

NB!!! Couprom wmazku He cymuth! OH ycwinBaeT aBTOPIYyOPECUEHIMIO B
JMana3oHe YMUCCUU pojaMuHa — 573Hm!

1.2. Anroput™m okpacku mMa3ka rpedemika mpuMopckoro Ha F-akTuH:

1.2.1. PBS- 2x15'

1.2.2. 0,5% Tpuron X-100 - 15

1.2.3. PBS- 2x15'

1.2.4. 5% BSA - 30'

1.2.5. Ponamun-dammonaua 1 Mxn maroddoro pactBopa Ha 200 mxmn PBS
(roTOBUTCSl TIEpe]l HAHECEHWEM Ha CTEKJI0) — JOCTATOYHO IS MOKPBITUS
oaHOro Ma3ka - 30' B TEeMHOTE IPY KOMHATHOW TEMIIEPATypeE.

1.2.6. PBS- 2x15'

1.2.7. DAPI - 15' (pabouwnii pactBop - 6,7MKII MaTouHOTO pacTBopa Ha 1,9 mi PBS,
XPaHUTh B XonoauibHuKe pu 4°C)

1.2.8. 3aKJIfO9UTHh B MOBHOJI

1.2.9. Ctabwmm3upoBaTh B XOJOIWIBLHUKE B TemHOTe (ymakoBath!) mpm 4°C
MUHHMYM 8-12 4acos

JlabopaTopHoe 3aHsiTHe 2. AHAQJU3 COCTOSIHMSI IUTOCKeJETa TeMOIUTOB
NMPUMOPCKOro rpedemka MeTOA0M KOH(POKAJBLHOH (Ja3epHOl CKAHUPYIOILEi)
MHUKpockonuu (4 yaca)

3aHsATHE TPOBOJUTCS Ha Mpenaparax reMoJuM@sl (Ma30K Ha CTEKIIE), OKPAIICHHBIX Ha
IPEIBITYIIEM 3aHATHU

[lens pabGoOThI: MOMYYUTH OMBIT PabOTHI Ha KOH(POKATHLHOM MHKPOCKOME C
ucnosb3oBanuem nporpammel ZEN (blue edition)

O6opynoBanue:

XonmomunpHuKk  Liebherr; Mukpockon Axio Imager.A; Mukpockon s
nabopaTopHbix uccnegoBaHuii Axio Lab. Al ¢ npunamnexHoctsmu; Mukpockomn
Ja3epHbIN CcKaHUpyromMil g jsabopatopHbix uccienoBanuit LSM 700 (CarlZeiss);
JlabopaTopHble CTOJbI, IKa(bl, CTYIIbS

PeakTuBbl, pacXoIHUKN:

NMmMepcronHOE Maciio ¢ HU3KOW ayToduyopecteriueii; 96% cnupt st OYUCTKH

pa6oqer0 CTOJIMKaA, OIITUKHN U ITOKPOBHOI'O CTCKJIA OT OCTATKOB UMMCPCHUOHHOI'O MacCJjia
10



[Topsnox BeIMoNMHEHU 1a00paTOPHOIT pabOTHI:

2.1. Tlonyunth wu300pakeHue ¢ Tpemnapara, okpameHHoro DAPI-pogamuH-
¢damnounun popmate CZI. Image Analysis MoxxeT paboTaTh U ¢ ApyruMu GopmaTamu
n3zo0paxkenuit, Ho CZI npeanoyTuTeabHEE.

NB!!! ITonyuenne nzoOpakeHuil Ha KOH(OKATHLHOM MHKPOCKOIE MPOBOAMUTCS B
TEMHOM KOMHATe, MOJIe MOTYYeHHs M300paXKeHH MpernapaT XpaHUTCS B XOJIOIUIbHIKE
npu npu 4°C B TEMHOW YNAKOBKE OKOJO HeAenu. B penkux ciydasx npenaparsl
MPUTOJHBI JJiIsi TOBTOPHOTO HKCIIONB30BaHUs uYepe3 2-3 HeIenu, BBUAY OBICTpPOM
Jerpajauu OKpacku poJaMuH-()arIoOuIMHOM.

2.2.  AuroputMm pabdotsl ¢ nmporpammoii ZEN (blue edition), moaymu Image Analysis,
Analyze / Analyze Interactive

2.2.1. OtkpeiTh Image Analysis u co3mate HOByI0 mporpammy (Program name, and
select New)

2.2.2. Co3nath 1aBa kiacca 11 1ByX kaHainoB — 1- DAPI, 3- poxamun-damton

The assigned channel for
this class shows up here

Remove (lass

Channels will
be here

Select class overlay color
(for visual ID purposes)

2.2.3. BBIIOJNIHUTD IAr «KaJApupoBaHUE» - J00aBUTh K H300PKEHUIO OJIHY WIIA
Heckoabko oOnacrteit maTepeca (ROI). B Image Analysis 3TOT miar MOXeT OBITH
WHTEpaKTUBHBIM. [IprMepoM HEOOXOIMMOCTH HMHTEPAKTUBHOTO (perima
SIBJISIETCS Ipeii BEHIOOPKH BO BPEMsI BpEMEHHOTO PsiJia OJIYICHHS n300paKeHu
(HampuMep, TIPU HEJAOCTATOYHOM CTAOMIM3aIlMK Tperapara MOBHOJIOM), WA
HEOOXOJMMOCTh OTCJICKHBAHUS OTACIBHOTO O0BEKTa (KJICTKH WM TPYIIIIBI
KJIETOK).
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Interactive

X

Maximize circle

Center circle

Cut at Frame

2.2.4. BBITIOJIHUTE «aBTOMAT HNYCCKYIO CCTMECHTAIMIO» — IIIar, Ha KOTOPOM I10JIb30BAaTECJIb
YCTaHABJIMBACT IIOPOI'OBBEIC 3HAYCHMA, YTOOBI IIporpaMMHO€ obecrieucHue
ABTOMATHUYCCKH OIPCACIIAIO0, KaKHUC OOBEKTBI ciaeayer cUuTarb, HMCXOOA M3
Arara3oda MHTCHCUBHOCTH, MUHHMAJIBHOI'O HCIPEPBIBHOIO pasMcpa, Koraa u
ra¢ INPpUMCHATH pPACdCTHOC pa3,[[eJIeHI/IG/ IIJTaBHOCTh U T.I. ABTOMaTH4ecKkas
CcerMecHTanuA (I/ICXOI[SI N3 KOHKPCTHBIX Heﬂeﬁ aHaJ'II/IBa) MOKET OBITH BBIIIOJHEHA
WJIN OTKJIIOYECHA, a TAKXKE MOXET OBITH cacjiaHa UHT epaKTHBHOﬁ.

Threshold
Low

1035 = Invert Full Range
© Histogram

2.2.5. HUcnonb3oBats miar «Condition» ¢ 11e1610 BEIOOpA MaCIITaOUPyEeMBbIX U
HEMaCIITaOMPYEMBIX MTapaMeTPOB U300paKEHUS, KOTOPBIE OyAyT IPEICTaBICHbI
B OTYETE MPOTrpaMMBbl aHAIIN3a
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Region Condition Editor

Roundness A Convexity

Area Diameter
Diameter Unscaled
Ellipse Angle

Ellipse Angle Unscaled

Center X
Center Y Ellipse Major

Feret Ratio Ellipse Major Unscaled
Ellipse Minor
Ellipse Minor Unscaled
Feret Maximum
Feret Maximum Angle
Feret Maximum Unscaled
Feret Minimum
Feret Minimum Angle
Feret Minimum Unscaled
Feret Ratio
Feret Vertical to Maximum
Fibrelength
Fibrelength Unscaled
Form Circle
D
D of the narent

Add Block 'ClearBlock 'RemoveBlock ‘RemoveAll

Cancel

2.2.6. BBITIOJIHATH IIar MHTEPAKTUBHOW CETMEHTAIMK. DTOT II1ar, MOCASAHI B BBIOOpE
O0OBEKTOB [Isl HW3MEpEHHs, TNpeIHa3HayeH J[UIs HCHpPAaBICHUS  JHOOBIX
“HEeI0CTATKOB”, KOTOPbIE MOTYT BO3HUKHYTh IMPU HUCIOJIb30BAaHUU HECKOJBKO
rpyObIX METOJOB aBTOMAaTHUYECKOIro BbIOOpa 00bekToB. Eciu mo kakoi-mudo
OpUYUHE OIpeseNieHHble OOBEKTHl BCE €IIe COOTBETCTBYIOT (WM HE
COOTBETCTBYIOT) CETMEHTAIIMH U YCIOBUSIM, UX MOKHO OTPEIaKTUPOBATh 3]1€Ch.
Meton 1 —mMHTEpakTUBHOE pHUCOBaHHME Ha m3o0paxeHmn. Merox 2 — Region-
Growing - yBenuuenue obnacti. B oriamuue oT MeTona 1, KOTOPBIi MO3BOJISET
MOJIb30BATENI0 MHTEPAKTUBHO PUCOBATh HA HW300pAKEHUH, «YBEIUMYECHHE
o0JacTu» - 3TO elle OAWH aBTOMATU3UPOBAHHBIM METOJ JTOOABJICHHS WIH
BBIUUTAaHUSI OOBEKTOB HAa OCHOBE JMana30Ha MHTEHCHBHOCTEH (MJIM LBETOBBIX
CIBUTOB, TIPH UCIIONB30BaHnU n300paxkennii RGB). llenkante 1eBOM KHOMKOM
MBIIIA Ha 00BEKTE / MUKCENle, KOTOPBIA Bbl XOTUTE T0OABUTh, U BCE COCCIHUE
NUKCENIM B Tpejesiax MUKCEIbHOTO WM IBETOBOTIO JMana3oHa Takxke OyayT
00aBJIEHBI K ATOMY O0OBEKTY - 00BEKT OyAeT “pacTu’.
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 Interactive
4 a Root
4 Classesl
round nuclei DAPI
Classes3
I non-round nuclei DAPI

Erase - Merge

Remove

o
7 Method 1

Mode

. . Intensi

Region Growing ntensity
Color

Fil Method 2

N

2.2.7. Bemmonaute mar 6 — OcoOennoctu - Kak TOJBKO OOBEKTHI, IMOIJICIKAIIHE
aHaJlu3y, ONpeeIeHb, IPUIILIO BpeMsl BRIOpaTh, Kakue JaHHbIE N3BIIEKATh. 31€Ch
BIIEPBBIE IOCTYIHBI OMLKHU KaK JJIsl ypOoBHEH “‘cross” (rpynma), Tak u s “block”
(oTenbHbIE OOBEKTHI) BO BpEMsI PEAAKTUPOBAHUS. DTH TapaMETPhl pa3nyaroTcs
B 3aBUCHUMOCTH OT TOTO, C KaKOTO ypOBHS (YPOBHEH) OpraHU3alliu BBl XOTHUTE
MOJTyYUTh JTaHHEIE.
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OcobeHHOoCTH peTroHa, 0TOOpakaeMble B TAOIHUIIE -

Area[um?] Perimeter{pum]

B C
1324907 217715
1425533 273437
1731603 428730
1,735.796 468.568
2,041.866 287419
2243118 590.020
3,303.882 502033
3446435 486.560
3593181 471670
4,066.961 529294
4,658138 306.696
5.756.637 576.535

[IpuMevaHus K perioHaM Ha N300PaKEHHH:
MaxkcuManbHbIl (hepeT U pazMmep, 3aJIMBKa OTKIIOUEHA

2.2.8. BemonauTh mar 7- M3mepenne. Ha aTom mare penakmiusi HEBO3MOXHA, JaHHBIC
MOYKHO JIMIIBb NEPEyNOPSI0YUTh, HIEIKHYB 10 Ha3BaHUIO CTOJIOA; 3TO U3MEHUT
HOPSIOK C BO3pPACTAOIEro Ha yobIBarouuii 1 o0patHo. Bee octanbHble naHHbIE
OyIyT COOTBETCTBYIOIIMM 00Pa30M YIOPSIOUYCHEI.

2.2.9. 3aBepimIuTh  HACTPOMKY  aHanmM3a  M300pakKeHWH,  HaXaB  KHOIIKY

Finish

2.2.10. [lepeittu B Moayns AHanu3 (aBTOMaTU3UPOBAHHBIA TMOJCYET) WM

WNuTepakTuBHBINA aHAIN3 (COXPAHEHBI AT HHTEPAKTUBHOW HACTPOIKN)
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Analyze Interactive

Analyze

[IlerukoM ¥ NEpPETACKMBAHMEM BBIJCIUTE HYXKHbBIC JAHHBIC, HCIOJIB3YWUTE
koMmaHael Windows Ctrl+C (xommpoBate) m Ctrl+V  (BcTaBuTh), 4YTOOBI

MIEPEMECTUTh JTaHHBIC B APYTyI0 mporpammy. (Microsoft Excel)
= et A Y A B i ‘ D \ E |

a o) il i ‘1 [iIDzID! Area::Arei Perimetet Circularity::Circularify!
9781671 715361 2 u_"nz pm
PRI gHg g 61 4658.138 306.69 0.78597
L S 62 9781.671 715.3613 0.52374
n ) St 5 63 9115.025 803.4339 0.59432

[Tony4yeHHBIE JaHHBIE UCIOJIB30BATH MJIsi MOCTPOCHUS TAOJIUI] MACIITAOUPYEMBIX WU
HEMAaCIITaOMPYEMBIX XapaKTEPUCTHUK T€MOIIMTOB TpederiKa MpUMOPCKOTo (CM. pas3zen
CamocrosiTenbHast padoTa)

JladopaTopnoe 3ansitue 3. KoauuecTBeHHBI aHAJM3 KJIETOK / siiep KJIETOK
MeT010M RWM stereology (4 yaca)
3aHsATHE TPOBOAMUTCA HA Mpemnaparax reMoauMdsl rpederKa MpUMOpPCKOro (Ma3oK Ha
CTEKJIE), OKpAIIEHHbIX Ha TEPBOM JIA0OPATOPHOM 3aHSATHHU, JHOO Ha TOTAIBHBIX
npenaparax cerdyaTtku poi0 (aBTop Kosutekiuu — Ilymwmn W.W., k.0.H., cT.H.C., 3aB.
Jlabopatopuu duzuonorun UbM JIBO PAH), okpamennbix DAPI (ecnu BpemeHHOM
Pa3pbIB MEXKAY 3aHATHSIMU OyJIeT OOJIBIIE CPOKA BBIBETaHUS (IIyOpOXpOMa POJIaMUH-
bannonanHa).

Ilens paboOTHI: TMONMYYUTH TMPUHIUIHAATILHOES TIPEACTABICHUE HA3HAYCHUS W
ucnosb3zoBanue meronga RWM stereology nmpu rcciiefoBaHUM KJIETOYHBIX MMOMYJISALIHM.

O6opynoBanue:

Jlazepusiii ckanupyromuii koHdokanbHbii Mukpockon ZEISS LSM 800 (IIKII
«IIpumopckuii OKeaHapuym»).

PeakTuBbl, pacXxoqHUKN:

TEPMOCYMKa, XJIaI03JIEMEHTHI U TUTAHIIET JIsl TPAHCTIOPTUPOBKH TPErapaToB

[Topsiok BBITIOTHEHUS JTA0OpPATOPHON PabOTHI:

3.1. Anroput™m nosyyeHus: M300pasKeHUIA:
3.1.1. Tlouck 3o0nbl ckanupoBanusi (VLF - very large field) ¢ wucmonp3oBanuem

oowektrBa x20/0.8 Plan.Apochromat M27
3.2. YcraHOBKa HACTpPOEK CKaHUpPOBaHUs, pa3mep (pelima / HCTIOIB30BaHHUE
pelyCTaHOBOK:
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Image Size: 106.5 pm x 106.5 um

Pixel Size:  0.21 pm

s N Area

Ha ¢oto BricTaBnena obnacts ckanupoBanus 106.5 X 106.5 mxm

HpI/I BCCX pacqéTax CJIICAYCT YUUTBIBATD, YTO IIPU BBICTABJICHUH IIapaMCTpa

nepekpoitus Gpeitmos (frame overlap) = -100%, npomexyTku Mexay hpeiiMaMu

paBHBI TIO pa3MepaM caMuM (pperimam.

3.2.1. UHTepdeiic — HAacTpOWKH- yIpaBJICHHWE: MHTCHCUBHOCTHL ja3epa (laser level),

YyBCTBUTEIBHOCTh MaTpuIbl  (Qain), CcKOpocTh ckaHupoBanus (Speed),
KOJIMYECTBO MPOTOHOB (averaging), pasmep oTBepcTHs auadparMbl B PEKUME
ckanupoBanus (pinhole size) u mnpou., onpenenenue pasmepa ¢peiiva. B
HACTpOIKax KOHTposisi ypoBHs curHaia (kpusas «Display» Ha npenbiayiiem
pUCYHKE) Jydulie BbeIOMpaTh Beskuid pa3 Min/Max (6e3 «Auto» myurine
MOJTy4aeTCs).
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3.2.2.

LineStep AT
1000

W405 W488 M S61 M 640
405 nm f [
Pinhole 0 35um_ T

1.13 Airy Units & 2.0 um section TAD “Wiax"
Pixel Dwell 0.85 psec Scan Time 521.31 msec
o Eess— |
Master Gain = —4 7sov [T
Digital Offset 1 OB e
Digital Gain 0 10 -

Averaging
Number PR Method Wewn v

Mode Tine v

Scan Area

Image Size: 106.5 pm x 106.5 pm

Z-Stack Mode
Pixel Size: 021 pm

ra

Hcnonb3oBanue npeayctaHoBOK - Haxoaum oauH u3 ¢peiimoB ctaporo VLF,
COCEJIHETO C 00JIACThIO CKAHUPOBAHUS, BEIXOJUM Ha IIEHTpalbHbIN ppeiim VLF
(3amaém B Stage window COOTBETCTBYIOIIEE CMEIIEHUE MO X U y), Jalee —
cMemaemcsi B 1ieHTp HoBoro VLF (3agaém cmerieHue, KpaTHOE pazMepy
¢dpeiima). He 3a0biBaem, uto mexay cocennumu VLF Bcerma goinkHa OBITH
moJioca MHpUHON B oauH ¢peiim. Hanpumep, ecnu y Hac cocennne VLF 3x3
(3TO popManpHO, HE CUMUTASI MMPOMEXKYTKOB MEXAy (dpeiiMaMu, (pakTUUECKHit
pasmep VLF B ¢peiimax B naHHOM citydae — 5X5), Mbl HaXOJIUMCSI B IICHTpE
onnoro VLF, frame size = 106.5 x 106.5 um, T0o, 4T00BI MOMACTh B LEHTP
JIPyroro, Mbl JOJDKHBI 33JaTh CMEIIEHHE CTOJIMKAa B COOTBETCTBYIOIIEM
HaIpaBJICHUH Ha MIECTUKPATHBIN pazMep (ppeiima, B HaiieM ciiydae Ha 639 um.
NB: B xoopaunaTHOI ceTn mporpaMMsbl adciicca BO3pacTaeT clieBa HApaBo
(kaKk 0OBIYHO), OpJIMHATA — CBEPXY BHU3.

3.2.3. Bribupas pazmep VLF (yno0HO, 4TOOBI OH HE MEHSUICS B IIpejiesiax npemnapara),

HAJ0 UMETh B BU]y, uTO 4eM MeHblie VLF, Tem ygoOHee ¢ HUM paboTath, TEM
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MeHbIlIe OyAeT AuanazoH Mo Z, HO TeM TpyaHee OyneT HaxOOuTh €ro Npu
CIIEIyIOIIEM CKAaHUPOBAaHUHU, YTOOBI MCIIOJIB30BaTh B KadyecTBe perepa. Yem
6onpiie VLF, Tem Gombliie MIaHCOB, YTO OJIMH U3 GpeiiMOB pUAETCS HA TPs3b,
paspe3 W T.A., T.. OydeT NPUMETHBIM M JIETKO HAXOJIUMbBIM (CM. 1. 5).
Pazoupartecst ¢ aitmamu G6ombmoro VLF Takke ropa3mo TATOMOTHEE, 4eM
MaJoro.

3.2.4. Tlocne Toro, Kak BCE HACTPOWIIH, 3aJaJId IMAMNa3oH 1Mo Z (¢ y4EToM YHIYISIUU
cetuatku B ipenenax VLF), ynocroBepsiemcs, uto Tekymuii ROI B pexume Live
COBMAJAaeT ¢ LeHTpalbHbIM ¢peiiMmoM VLF (4ToObl ObLT LIEHTpaNbHBINA (Ppeiim,
Bcera ucrnosbdyeMm VLF ¢ Heu€THbIM uncioM hpeiiMoB Kak 110 TOPU30HTAIIN, TaK
u 1o Beptukanu (3x3, 5x5, 7x7 u T.1.)), OOHYJISIEM TOJIOXKEHUE CToNHKa (Stage
window -> Set stage position to zero). IlpoBepsiem emé pa3 Z-auamna3soH,
no0asiiieM ¢ 00enx CTOpoH ewé 1-2 crnaiica, CTaBUM CTOJIMK MO Z MOCEepearHe
nuana3ona ckanupoBaHus. CIryckaeMcsi B OCHOBHOM MaHENH HUXKE, B 3aKJIaJIKax
«Tile region» m «Positionsy yOupaem (cTHpaem) cTapble 3alMCH H CO37IaéM
HOBBIC, aKTyaJIbHBIC:

X Position

Current Position 7740 pm -7864 pm e g

i Category  X(um) Y(@m) Z@m)
o P1 + Default 00 00 1478

3.2.5. Bo Bkiagke “Options” (B camoM HuU3Y) BbIOMpaeMm ommuu «Split scenes into
separate files» (3TO st TOro, 4TOOBI KaXIbIM ClIaiic B KaxkaoM (peiime ObLI
COXpaHEH BIOCIEACTBUU B BHJE OTAETbHOTO daiina), a Takke omuio «Image
pyramid during acquisition» (4ToObl HaOIIOAThH 32 MTPOLIECCOM CKAHUPOBAHUS):
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3.2.6.

© Options
Tite Overiap SN~
Stage Travel Optimization
Travel in Tile Regions Ul ——
o Tile Regions/Positions So by Y, theaX =
11 Custom Stage Speed

4l Stage and Focus Backlash Correction

4 Keep Number of Tiles Constant on Rescaling
¥ Spiit Scenes into Separate Files

¥ Image Pyramid During Acquisition

[Tocne »Toro 3amyckaeM COOCTBEHHO MpOIlECC CKaHMUpOBaHMs (KHOIKa “Start
experiment” HaBepXy B OCHOBHOM MaHEH). Y IOCTOBEPSIEMCs, uTO BCE UAET Tak,
KaK 3aJyMaHo, AMArna3oH He chexall o Z, SPKOCTh B MPUEMJIEMBIX Tpeaesiax U
T.J.

Coxpanenne. CHavasia coxpansem oTckanupoBaHHbld VLF kak czi ¢aitn (LSM
B OKEaHApuyMe€ IMpH STOM COXpaHSeT OJIMH, JBa WIM Jaxe Tpu Qailna c
Ha3BaHMSIMU B TakoM BOT opmare: file.czi; file(1).czi; file(2).czi). [Tocne atoro
BeiOupaeMm File [1 Save As with Options, tam BeiOupaem Save As tiff. Ilpu
coxpaHeHuU OyAeT co3/laHa namnka, B KoTopoit Oyaet coxpanén VLF nodpeitmHo
u niocnaiicoBo. Kpome Toro, BaJKHO COXpaHUTh MAaHOPAMHBIN BUJl (KaK Ha pUC. B
nm. 5 v 7) Juist Toro, 4ToObI BIIOCIEACTBUU COOTHECTH no3utiuu PppeiimoB B VLF
c ux HoMmepamu. g cosnanusa snapshot’oB Hcmonp3yeM ONIMU HaBEpPXy B
ocHOBHOM okHe: «Create image from vieww». [lns noGaBineHust Maciitada
UCIIOJIB3YyeM omiuio «Scale bary (Tam xe).

IIpakTnueckoe 3ansaTue. Mopgomerpusi u aHaan3 Mop¢oJIoruu KJeTok (4 yaca)
3aHATHE MPOBOAMWTCS HAa KOJJICKIIMM HW300paKEHU TeMOIMTOB JBYCTBOPYATHIX

MOJUTIOCKOB (aBTOp KoJuieknuu — Kaperun FO.A., k.0.H., no1eHT, BHenL.coBM. J[BOY,

H.c. UBM JIBO PAH), nonydennsix mnpu mnomou 10mn uudpoBoit kamepsl
Mukpockorna Zeiss Axiovert 200M Apotome.
Lenps pabOThI: MOIYYUTH ONBIT UCTIOIB30BAHUS (PPAKTATIBLHOTO aHATIN3a PU TOMOIIH

maruna FracLac 2.5, nporpammel ananmu3a nzoopaxkenwnii ImageJ 1.41

O6opynoBanue:
Komnrerorepsl, HOyTOyKH

[IporpammHuoe obecriedeHue:

marud FracLac 2.5, nporpamma ananusa uzoOpaxenuit ImagelJ 1.41,
STATISTICA 10, NCSS 2007
ITops10K BBINOIHEHUS TPAKTUYECKOTO 3aHATHUSA:

4.1. TeopeTuueckas 4acTh

4.1.1. ®pakTanbHOCTh KIETOUYHBIX CUCTEM
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4.1.2. HenmHelHbIN aHAJIN3 TEMOLUTOB OECIO3BOHOYHBIX KUBOTHBIX

4.1.3. MeToauka nojlyuyeHusl CUIYITHBIX U KOHTYPHBIX JBYMEPHBIX OTOOpaKEHUM
pacIUIaCTaHHBIX T€MOLMTOB

4.2. IlpakTryeckasl 4acTb

4.2.1. Iloacyer 3Ha4eHMI JIMHEWHBIX TAPAMETPOB M0 CTATUYHOMY U300pAKEHUIO

4.2.2. Iloacuer 3Ha4€HMI HETMHENWHBIX MTAPAaMETPOB 110 CTATUYHOMY U300paKEHUIO

4.2.3. KoppensiuMOHHBIA aHAIW3 C MCIOJIb30BAHHEM METOAA KOPPEISIUMOHHOTO
aHaim3a [Ilupcona

4.2.4. IIpoBepka MEXIPYIIOBBIX PA3IUYUIl C HCIOIb30BAHUEM JHCIEPCHOHHOTO
ananu3a (tect boudepponn)

3aaHus I CaMOCTOATEIbHON PadOThI

Yachel, OTBEJACHHBIE HAa CaMOCTOSITENBHYIO PabOTy, paclpenessioTcs MEXITy
Hanmcanuem pedepara (I[1P-4), moaroroBkoit moknama ¢ mpeseHtanued (YO-3),
pabotoii Haa npoekToM (I1P-9), uzyuenuem ¢ororpaduii reMOIUTOB JIBYCTBOPYATHIX
MOJUTFOCKOB JUIsl peuieHust auarHoctudeckol 3amaun (IIP-11) m moarotoBkoi k
yCTHOMY 3adeTHOMY cobecemoBanuio (YO-1).

Tpebosanus k noocomoske pegpepama (I1P-4):

CryneHTy mpenocTaBiseTcs MpaBo camoMy cQopMyIupoBaTh TeMy pedepara B
pamMKax 3aJlaHHOTO HampaBlieHUs1 — «MeTobl OLIEHKH (DYHKIIMOHAIEHOTO COCTOSHUS
KJ1eTok». OCHOBHBIM KPUTEPUEM OILICHKH pedepaTa SBISETCS JOCTATOUYHOE PACKPBITHE
TEMbl, CBA3HOCTh M TIpaMOTHasi CTPYKTYpUPOBAHHOCTb TEKCTa, JIOTMYHas
MOCJIEI0BATEIbHOCTh U3JI0KEHUS, HAJIMYME COBPEMEHHBIX JIaHHBIX, HE MEHEE ISTH
JUTEPaTypHBIX MCTOYHHUKOB MocieqHero necstwietus. O0beM pedepata He uMeer
IPUHLUITNATBHOTO 3HAYEHUSI — OH 3aBUCHUT OT ClleU(UKHU pacCMaTpUBaeMOro BOIpoca
U MOXET BapbUpoBaTh OT 5 a0 15 crpanun. Crpykrypa pedepara cTaHgapTHas U
BKJIIOYaeT TJaBbl «BBeneHue» (00OCHOBaHME AaKTyalbHOCTH BBIOPAHHON TEMBI),
«OcHoBHas 4YacTh» (IOCIIEIOBATEIBHOE PACKpPBITHE MPOOJIEMHOIO BOIpoOca) U
«3akmoueHne» (MOABEACHWE WTOTOB W TPOTHO3 HA TEPCHEKTUBY ISl JTaHHOTO
HamnpaBlIeHUsl UcclieoBanuii). Pedepar 3ammimaercs B ¢popMe HaAyyHOTO JOKIala C
npe3eHTanue. Metoanueckre peKoOMeHIalluu U KPUTEPUH OLEHKU U3JI0’KEHBI B TJIaBe
«Y4ebHO-MeTouecKoe 00eCieYeHne CaMOCTOSITENIbHOM pabOThI CTYIEHTa.

Tpebosanus k noocomoske doknada (YO-3):

Hoxunan sBasiercss (opMoi mpencTaBieHus pedepaTa U IPOBOAUTCS B pPEKUME
npeseHrauu PowerPoint. Ha moxman orBomutcs 10 MUHYT, 32 KOTOpBIE CTYICHT
JOJDKEH PacKphITh COAEpKaHUE pedepara B IOJTHOM COOTBETCTBHU C €r0 CTPYKTYpPOH.
[locne oxoHuaHUs AOKJIada CTYACHT JOJKEH YMETh apryMEHTHPOBAaHHO OTBETHTH Ha
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BONPOCHI U TOJAEPKATh HAYUYHYIO JUCKYCCHIO Ha 3aJJaHHYIO UM TEMY.

Tpebosanus k noocomoske npoekma (I1P-9):

[IpoekT Ha Temy «AHaNMM3 (QYHKIMOHAIBHOTO COCTOSIHUS ITUTOCKENETa
TeMOIIMTOB JABYCTBOPYATHIX MOJUTIOCKOB C HCTIOJIB30BAHMEM UMMYHOITUTOXUMUYECKOTO
okpammBanusi DAPI-Rhodamine u mporpammer ZEN (blue edition)» mpencrasmser
co00i pa3BEepHYTHIH OTYET, CTPYKTYPUPOBAHHBIA B BUAEC HAyYHOW MUHHU-CTAThU, U
3aBepIIaeT UK J1abopaTopHbBIX 3aHATHH Ne 1 «IMMyHOIIUTOXMMHYECKOE BBISBIICHUC
O0enkoB mHTOCKeneTay U Ne 2 «AHajaM3 COCTOSIHUS ITUTOCKENeTa T'€MOLIMTOB
OPUMOPCKOro Tpedernika MeToloM KOH(GOKanbHOM  (Ja3epHOM  CKaHUpYIOIIEH)
MUKPOCKOMUWY». MeTonnueckre peKoMeHIaIlui U KPUTEPUU OLIEHKU U3JI05KEHBI B TJIaBe
«Y4eOHO-METOANUECKOE 00ECIIEUEHNE CaMOCTOSITEIbHOM pabOThl CTYIEHTa.

Tpebosanus k peuwtenuio ouacnocmuyeckou 3aoaqu (I1P-11):

OOyuaronuiicss ~ JODKEH ~ OOHApYyX WUTb U ONPENEIUTh  COCTOSIHHE
(GYHKIIMOHATBHOW aKTUBHOCTH T'€MOLIMTOB MOJUIFOCKOB IO UX 00111e MopdomeTpuu, ¢
NPUMEHEHHEM aHaln3a MOpP(OJOTHH KIETKH M MOP(OIOTHH OENKOB HUTOCKENETa.
MeToauueckiue peKOMEHIAalUUd U KPUTEPUU OLIEHKH M3JI0KEHbI B IJIaBe «Y4eOHO-
METOUYECKOE 00ECIIEUeHNE CaMOCTOSTENIbHON paObOThI CTYIEHTa.

Tpebosanus k noocomoske k sxzameny (YO-1):

CtynmeHT mAomkeH CBOOOJHO OPHUEHTHPOBATHCSI B KOHCIEKTE JIEKIUH W
MPEIOCTABIICHHBIX TMpEMNojaBaTeieM MaTepuajax Mpe3eHTallui, yMeTh OTBETHTHh Ha
BOTIPOCHI K SK3aMEHY, CIIMCOK KOTOPHIX MPUBOAUTCA B Ti1aBe «KOHTPOIh JOCTHKEHUIA
LEJIEN Kypcay.

I1l. YYEBHO-METOIJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA

YyebHo-MeToAnuecKoe 00eCTIeYeHHE CaMOCTOSITEIbHOM paboThl 00y4arOIINXCS
10 JUCLMIUIMHE BKJIIOYAET B CEO:

- MIaH-TpaduK BBHIMOJTHEHUS CaMOCTOSITEIBHON pabOThI MO AUCHIHUILIINHE, B TOM
qrClie IPUMEpPHBIC HOPMBI BpEMEHH Ha BBITIOIHEHHE 110 KAXKIOMY 33JIaHUIO;

- TpeOOBaHUS K IPEICTABICHUIO U O(OPMIICHUIO PE3YJIbTaTOB CaMOCTOSTENIbHOM
paboTHI;

- KpUTEPHUHU OIICHKH BBIIOJHEHUS CAMOCTOSITEIbHON paOOTHI.

ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThI M0 TUCHUIJINHE
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IIpumepHbIe
Ne JaTa/cpoku Bua camocTosiTe/IbHOM HOPMBI
DopmMa KOHTPOJISA
/i BbINOJTHEHUSA padoThI BpeMeHH Ha
BBINOJTHEHHE
1 cemecTp
1-4 Hexenu cemectpa | Pabora ¢ HayqHOM 17 Orenka 3a pedepar (I1P-
1 JINTEPaTypOU U 4) u pe3eHTanuo /
IMOITOTOBKA pedepara coobmienue (YO-3)
5-10 Henenun Pabora ¢ HayuHoI 16 Onenka 3a npoekt (I1P-
2 ceMecTpa JUTEPATYPOH U 9)
BBIMOJIHCHHE TIPOCKTA
11-13 memenu Pabora ¢ mporpamMmoii 16 OreHka 3a pelieHue
3 cemecTpa ZEN 3aJauu
PENpPOYKTUBHOTO
yposust (TTP-11)
14-18 nenenu Pabora ¢ yueOHoi 17 OreHka 3a yCTHBIA OTBET
5 cemectpa JIUTEPATYPOH, Ha sk3amene (YO-1)
KOHCIIEKTOM JICKLIUH U
MPE3CHTAUAMH
HUroro: 66 yaca

PexomMeHaalMu 110 CAMOCTOATEILHOM PpadoTe CTYACHTOB

Inanuposanue u opeanuszayus epemenu, omeeodeHHO20 Ha 8bINOJIHEHUe 3A0aHUL
CAMOCMOosAMeNbHOU pabomul.

N3yuuB rpaduk BHITIOJHEHUS] CAMOCTOSITENBHBIX pabOT, CIEAYeT MPABUIBHO €€
OpraHu30BaTh. PEKOMEHIyeTCSI HM3Yy4UTh CTPYKTYpPy KaXKIOTro 3aJlaHus, OOpaTUTh
BHMMaHuWe Ha rpaduK BBIMOJHEHUS padOT, OTYETHOCTh MO KAXKIOMY 3aJaHUIO
PEAOCTaBISACTCS B MOCIEIHIO HEJE0 coriacHo rpaduky. OOpaTUTh BHUMaHUE, YTO
UTOTH CaMOCTOSTEJIbHOW pPaOOThl BIMSIOT HAa OKOHYATEJIBHYIO OIIEHKY I10 HMTOraM
OCBOEHUS Y4EOHOUN AUCIUTIIINHEI.

Paboma c numepamypoii.

PabGoTta ¢ yueOHOI nuTEepaTypod MPEanoyiaraeT CaMOCTOSITEIHPHOE H3YYCHHE
MCTOYHUKOB, PEKOMEHIOBAaHHBIX B HAcToOAmEeH paboueld mnporpamMme y4eOHOU
JTUCIUILINHEL. PeKoMeHT0BaHHbBIC U3IaHUS UMEIOTCS B HAIU4YUK B Ononnoreke [[BOY
u/unu Ha Kadeape KIeTOYHOM OMOJIOTMH U TeHeTUKU. CIHUCOK JIUTEepaTypbl MOXKHO
JOTIOJIHSITh, UCTOJIb3Ysl JIEKTPOHHBIM KaTanor oubnuoreku JIBDY. He crecHsiitech
o0OpalaTbcst 3a MOMOIIBIO K COTPYIHUKAM OMOIMOoTeK: U Kadepsi!
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Pabora ¢ Hay4HOW JMTEpaTypOl MPOU3BOAUTCSA C MUCIOJIH30BAHUEM OCHOBHBIX
TEXHUYECKUX CPEJCTB MOWCKA HAy4YHOW WHPopmanuu. s moucka craTeid MOXHO
UCIIOJIb30BaTh CTAaHAAPTHBIN 3JCKTpOHHBI pecypc Google, a Taxke crenuaibHbIC
DJICKTPOHHBIC 0a3bl TaHHBIX:

1. eLIBRARY: http://elibrary.ru/ - poccuiickas HaydHas 3JICKTPOHHAS

OuOIMOoTeKa, MHTErprpoBaHHas ¢ POCCHIICKUM HMHIEKCOM HAyYHOTO

uutupoBanus (PYUHL). Cogepxut 6onee 21 muH. crareit. [lomrmo mmaTHOTO
J0CTyTIa ¥ JIOCTYTIA 1O MOAMKICKE JJI OpTraHu3aIiii, 0eCIjIaTHO JOCTYITHBI
ctatbu u3 6osee yeM 2000 KypHAIOB C OTKPBITHIM JOCTYTIOM.

2. HighWire Free Online Full-text Articles:
http://www.highwire.org/lists/freeart.dtl - snexTponHast GMOIMOTEKA HAYUHBIX
KypHainoB. Oxono 700 000 moaHOTEKCTOBBIX cTaTeil. CBOOOHBIN TOCTYII.

3. BioMed-central: http://www.biomedcentral.com/browse/biology/ -
ANIEKTPOHHAsE OUOIMOTEKA C MUIATHBIM JIOCTYTIOM MO MOJIUCKE ISt
opraHu3aluii, copeprkalias >KypHalibl IO pa3HbIM pa3jieiaaM OHOJIOTUH.

ApxuBsl pa3Ho# TiTyOUHBI. [10JIHBIE TEKCTHI CTATEH.
4. PubMed-central: http://www.pubmedcentral.nih.gov/ - snekTponnas
O6uOJIMOTEKA C TUTATHBIM JJOCTYIIOM HJIA JJOCTYIIOM IO MOATHUCKE IS

OpraHu3allvii, CofepsKalias MOJHOTEKCTOBBIE CTAThU 110 OMOJIOTUHU U
MEIUIIUHE.

5. Springerlink: http://springerlink.metapress.com/ - 6ubIroTeKa DIEKTPOHHBIX
Hay4YHBIX KypHaJIOB u3aateancTB Springer u Kluwer. 13 2500 sxypHainoB s

ITOJTHOTO JIOCTYNa OTKPBITHI HECKOJIBKO COTEH Ha3BaHUU. [[nmaTHbIi qoctyn winum
JIOCTYTI IO TIOJIIMUCKE JIJTI OpTaHU3aLH .

6. Web of Science: http://apps/isiknowledge.com/ - 6ubarorpaduueckas 6asza
JTAHHBIX ¥ 06a3a JaHHBIX HAYYHOTO [IUTUPOBAHUs, OXBaThIBaroIas 6oyee 6000

KYPHAJIOB B 00JIACTH €CTECTBEHHBIX HAyK. OOHOBIIACTCS KaXKIYIO HE/ICIIO.
[TnaTHBIN JOCTYN WK JOCTYH MO MOJMUCKE JJIsl OpTraHU3aIlni.

7. Scopus: http://www.scopus.com/ - oubnuorpadudeckas 0a3a JaHHBIX U 0a3a
JAHHBIX HAYYHOTO [IUTUPOBaHus, oxBaTbiBatomas 18 000 Hay4yHbIX U31aHUN B

00J1acTH €CTECTBEHHBIX, MEUIIMHCKUX, TEXHUYECKUX U TYMaHUTapHbBIX HAYK.
IInaTHBIN JOCTYII WIIA JOCTYI IO IMOANUCKE JUIsl OpraHU3aLUN.

MeToanuyeckue peKoOMeHAalluH 10 BBINOJTHECHHUIO 3aJaHUH VIS CAMOCTOATEIbHOM
padoThbI M KPUTEPHHU OLICHKH.

MeToanyeckue peKoMeHAal M 110 HAaMCAHUIO pedepara:
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http://www.scopus.com/

CTyneHTy mpenocTaBiIsSeTCs IpaBo caMoMy cpopMyIupoBaTh TeMy pedepata B
paMKax 3aJaHHOrO HampaBieHHs «MeToJlbl OIeHKH (PYHKIMOHAIBHOIO COCTOSHUS
KIJIETOK».

[Tocne BpIOOpa TeMbI ciieayeT 0003HAYUTh JIsl Ce0sl OCHOBHBIE KITIOUEBBIE CII0BA
U TOHATHS, W HCHOJb30BATh MX JUISI CAMOCTOSITEIBHOIO IIOMCKA JIMTEpPaTyphl C
MOMOIIBI0 OCHOBHBIX TEXHHUYECKHX CpPEJCTB IMOHMCKa Hay4yHOW wuHpopmamuu (cMm.
Mertoauueckue ykazaHus 1o padboTe ¢ TUTepaTypoi).

U3 Bcero oObema HaiiIeHHON HH(POPMAIIUK CIIETYyET 0TOOpaTh OKOJIO 5 Hanbosee
3HaUUMBIX paboT. [lpeamouTeHue creayeT OTAaTh HAay4YHBIM OO30PHBIM CTaThsIM
HOCJIETHUX JIET.

Bo Bpemst mpouTeHusi 0TOOpaHHBIX CTAaTel ClIeyeT Cpa3y BBIAEIATH Hanbosee
BAXHYIO, Ha B3IV CTylAeHTa, uHopMmauuioo. He mnpuBeTrcTByeTcs IOCIOBHOE
KOIMPOBAaHUE LIENbIX (PParMEeHTOB CTAaTE€i: BAXKHO IMOMNBITATHCS CAMOCTOSITENIBHO
CHUHTE3UPOBATh HAYYHBIN TEKCT MYyTEM COMOCTAaBJIEHUS MH(OpMAIMH, MOTYYEHHON U3
pPa3HbIX MCTOYHUKOB. ECIM B pa3HBIX CTaThAIX BCTPEYAETCS IMOXOXas HHPOpMaLus,
cienyeT 00ObeTMHUTD 3TU (PparMeHTHI B €IMHBIN a03a1] COOCTBEHHOTO TEKCTA, YIIOMSHYB
BCE JINTEPATYPHbIE HICTOYHUKH, HA 0a3€ KOTOPHIX OCYLIECTBIISJICS CUHTE3.

OcHOBHBIM TpeOOBaHHEM K pedepaTy SBISIETCS JOCTATOYHOE PACKPBITHE TEMBI,
CBA3HOCTb U TPAaMOTHAas CTPYKTYpPUPOBAHHOCTh TEKCTA, JJOTUYHAS MOCIEA0BATEIbHOCTh
U3JI0KEHUS, HAJIMYUue COBPEMEHHBIX JaHHbIX. OO0BeM pedepara He UMeET
MPUHIUIINAIBHOTO 3HAYEHHS — OH 3aBUCHUT OT CeNU(UKU paccMaTpruBaeMOro BOIpoca
Y MOXET BapbUPOBATh OT 5 10 15 cTpanu.

Pedepar o0s3aTenbHO JOMKEH coOAepXkaTb CIHMCOK JIUTEPaTyphbl, KOTOPBIH
odopmigeTcs OTHOTUITHO COTJIACHO MpaBUIaM JH0O0ro HAyYHOTO U3AaHUS.

Kpumepuu oyenxu.

Onenka TpedoBanus

«OMIUYHON CryneHT BiajzeeT HaBbIKAMH CaMOCTOSTENbHO pedeprupoBaTh
JUTEepaTypHble HCTOYHUKHM IO TEeME HCCIENOBaHMs, a TaKkkKe
METOJIJaMH aHaJIN3a TEOPETUYECKUX U/WIIH IPAKTHUECKUX ACIIEKTOB
uzyyaeMoil obnactu. Pedepar xapakTepusyercss CMBICIOBOM
LEJIBHOCTBIO, CBSI3HOCTBIO U IOCIIEI0BATEIbHOCTHIO H3JI0XKEHUS.
CryneHT ymeer 0000maTh (akTHUECKU Marepuai, JenaTh
camocTosITeNbHbIe BBIBOIbL. PaboTa cOOTBETCTBYET TpeOOBaHUAM U
BBINOJIHEHA B YCTAHOBJICHHBIE CPOKH.

«xopowio» CryneHT BiajzeeT HaBbIKAMH CaMOCTOSITEIbHO pedeprupoBaTh
JUTEpaTypHble HCTOYHUKM IO TEeME HCCIENOBaHMs, a TaKkkKe
METOJIJaMH aHaJIN3a TEOPETUYECKUX U/WIIH IPAKTHUECKUX ACIIEKTOB
uzyyaeMoil obnactu. Pedepar xapaxkTepusyercss CMBICIOBOM
LEJIBHOCTBIO, CBSI3HOCTBIO M I1OCIEI0BATEIbHOCTBIO M3JIOKECHHUS,
HO MMEET MOrpenrHocTy B opopmieHnu. CTyJeHT ymeeT 00001maTh
(bakTHuecKuii MaTepual, JAelaTb CaMOCTOSITEIbHBIE BBIBOBI,
JIONIyCKaeTcsi He  Oojee  OJHOM-JABYX  HETOYHOCTEH B
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dbopMynupoBaHUH BHIBOJIOB. PaboTa cooTBETCTBYET TpeOOBaHUSM
¥ BBITIOJIHEHA B YCTAHOBJICHHBIC CPOKHU

«yooenemeopumenvno» | CTyIeHT C TPYyAOM BIIaJeeT HABBIKAMH CaMOCTOSATEIHHO
pedepupoBath IUTEpaTypHBbIE HCTOYHUKHU TI0 TEME HCCIICA0BaHNUS,
a TaKXKe METOJaMHU aHaJHM3a TEOPETUYECKUX W/ NMPAKTUYECKUX
acriekToB m3ydaemoil oOmactu. Pedepar He Xapakrepusyercs
CMBICJIOBOH IIETTBHOCTBIO, CBA3HOCTBIO M IOCIEIOBATEIBHOCTHIO
U3JI0KEHHS, HMEET CYIIECTBCHHBIE OINMOKH B O(OpMIICHHH.
Crymentr c¢ TpynoMm o0obOmaer (QakTuyeckwii MaTepual,
3aTpyIOHAETCS CHeNlaTh CaMOCTOSITEIbHBIE BBIBOABL. Pabora
BBINOJIHEHA U C/IaHA HE B YCTAHOBJICHHBIE CPOKH, C OTIO3JJAHUSMU
«Heyoosnemeopumensvno» | He packpeita CTpyKTypa U T€OpETHUYECKasl COCTABIIAIOLIAS] TEMBI.
CryneHnt He ymeer 0000marp (hakTHYECKHH Marepuai, IelaTh
CaMOCTOSATENILHBIC BBIBOJIBI, HE BJIAJICET HAaBBIKOM pedepHpOBaTh
JUTEpaTypHbIe HICTOUYHUKHU. Pedepar He BHIIOTHEH.

MeToanyeckue peKOMeHAAIMH N0 BHINOJTHEHHIO MPOEKTA
«AHaau3 PYHKIMOHAJIBHOIO COCTOSTHUSI IUTOCKEJIeTa TeMOIUTOB
JABYCTBOPYATHIX MOJLUTIOCKOB € UCTIOJIb30BAHHEM HMMYHOIIMTOXHUMHUYECKOT0

oxkpamuBanusa DAPI-Rhodamine u mporpammsbl ZEN (blue edition)»

[Ipoext 3aBepIacT LUK 1a00paTOPHBIX 3aHATUN
Ne 1 «IMMyHOITMTOXMMHUYECKOE BBISBIICHHE OCJKOB IIMTOCKeneTay W Ne 2 « AHaIM3
COCTOSIHUS ITUTOCKEJIETa TEMOLIUTOB MMPUMOPCKOT0 Tpederika MeTo10M KOH(OKAIBHOM
(J1azepHoO¥ ckaHupyroliei) Mukpockormum». Ilocnenusas pabora 3akaHYMBaeTCs Ha
9Tare 3aBepIlcHNs HalMcaHus aHanu3a nzoopaxenuii B Image Analysis Interface ZEN
(blue edition), mns wu3zoOpaxkenuit B ¢dopmarax jpg, tiff, czi, nmomyueHHsIx Ha
mukpockornax (Axio Imager.A; Axio Lab, LSM 700, LSM 800) oxpamieHHbIX
ummyHoduyopoxpomamu  DAPI Rhodamine  phalloidin.  IIpucyrctBue Ha
71a00paTOPHBIX paboTax SBISETCS 00SI3aTEIHLHBIM YCIIOBHEM ISl BBITTOJITHEHHS IIPOCKTA.

[IpakTHyeckoi YacCThIO BBHINIOJHEHUSI TPOEKTA SBISIETCS CaMOCTOSITEIFHOE
MOJyYeHHE CTYJSCHTOM MOP(POMETPUYECKUX ITaHHBIX T'€MOIMTOB IBYCTBOPYATHIX
MOJUTIOCKOB TIpH Tomolu Moxyieir Analyze / Analyze Interactive, ux mepeBon B
TaOMMYHBIA BUJ €XCel, MaTeMaTW4ecKuii M CTATUCTHYCCKUM aHAJIN3 TOJTYYCHHBIX
JaHHBIX. J[MarpaMmbl M THCTOrpaMMbl MOKHO CTPOMTH Kak B nporpamme ZEN Bo
Bkiazake Create Tables — Region/Regions B ¢oopmare zVt., a 3aTeM 3KCIOPTHUPOBATH B
BUJIC OT/ICIIBHOTO (haiiia, UK K& UCIOJIb3Ys MacTep nuarpamm excel.

Teoperndeckass 4YacTh BKIIOYACT CAMOCTOSITETIBHYIO pPa0OTy ¢ HaydyHOU
JUTEPATypPOii, MOCBSIICHHON aHAIM3Y TEeMOIIMTOB JIBYCTBOPUYATHIX MOJUTFOCKOB.

3aKIIIOYNTETIBHBIN ATAIl BBINIOJHEHUS MPOEKTa — OQPOPMIIEHHUE MHUCHMEHHOTO
oTu€Ta B BUJIC HAYYHOH CTaThH TUIIA KPATKOTO coobmieHus. PaboTa nomKHa BKITIOYATh
TPaJUIIMOHHBIE JJI1 HAYyYHOU CTaThH TJaBbl: «BBeneHune», «Marepuanbl U METObI,
«PesynmpTaThl W 00OcyxnmeHue», «3akmodeHue», «CHnucok nuTeparype». Bo
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«BBegenun» ¢Gopmynupyercs 1enab pabOThl, JaeTcsi ee 0OOCHOBaHHE, MPHUBOIUTCS
KpaTKuil 0030p JuTepartypbl 1O IMpoOieMe (MOUCK JIUTEpaTypbl CTYAEHTHI
OCYLIECTBIISIIOT CaMOCTOATENIBHO C IOMOIIBIO CTAHIAPTHBIX TEXHUYECKHUX CPEICTB
noucka Hay4Hoi nHpopmanun). B rmase «MaTtepuasnbl 1 METOABD) CTYAECHT MOAPOOHO
OTHCHIBAET METOJIbl, OCBOCHHBIE UM BO BpEMsl JIaDOpaTOPHOTO MpakThKyMa. B riase
«Pe3ynpTaThl M OOCYyXAeHHE» NPUBOAATCS (oTorpaguu Ma3koB T'eMOIUMHI,
OKpAIICHHBIX Pa3HBIMH CITIOCOOAMU, ¥ TIOCTPOCHHAS CTYJIeHTOM Tabmwia excel, naercs
CIIOBECHOE OIMCAHWE IIOJYYEHHBIX pE3yJIbTATOB, YKa3bIBAETCSA, KAKUE METOJIbI
MaTEMaTUYECKOTO WM CTaTUCTUYECKOTO aHalIn3a ObUIM HMCHOJIb30BaHbl CTYACHTOM,
IIPOU3BOJUTCS COIOCTABJIEHUE MTOJIYYEHHBIX PE3YJIHTATOB C JIMTEPATYPHBIMH JAHHBIMA
(B 2TOHl raBe MOryT (QUIypUpOBaTh JUTEPATypHbIE HCTOYHUKU, KOTOpbIE HE
ynoMUHAIUCh B TaBe «BBenenue»). B rmaBe «3akimoueHue» GopMyIUpyrOTCs
BbIBOZIbI. «CIHUCOK JINTEPATYphl» BKIOYAET BCE HCTOYHUKHU, YIIOMHUHAEMbIE B paboTe B
riaBax «Beenenne» u «Pe3ynbrarsl U 00CYKICHHUEN.
Kpumepuu oyenxu.

Ouenka TpebdoBanus

«3aumeno» CryneHT BiasieeT HaBbIKaMM HAlMCaHUS U OQOPMIICHHsS] HAy4YHOU pabOThI
II0 pe3yabTaTaM IIPOBEIEHHOIO UM JIabOpaTopHOro uccienopanus. Teker
paboThl  XapaKTepU3yeTCs CMBICIOBOM LEIbHOCTBIO, CBSI3HOCTBIO H
II0CJIEI0BATENBHOCTBIO U3JI0KEHUS, COJAEPKHUT COOCTBEHHBbIE (DAKTUYECKHE
JnaHHble M wunocTpanuu. CTyOeHT yMeeT MNpeacTaBiIATh U 00CYXIaTh
COOCTBEHHBIE pE3yNbTaThl, JE€JaThb CaMOCTOSITENbHbIE BBIBOJBL. Pabota
COOTBETCTBYET TPEOOBaHMSIM U BBIIIOJHEHA B YCTAHOBJIEHHBIE CPOKH.

«He 3aumeno» | He packpeiTa CTpyKTypa U T€OpeTHYecKasl COCTaBJISIOIIasl UCCIeA0BaHNUS.
CTyneHT He MOXKET OCMBICIUTD MOIy4YeHHBIH UM (PaKTHUYECKUI MaTepual,
caeiiaTh BBIBOABI, HE BJIaJICECT HABBIKOM HAIlMCaHUA U O(i)OpMJ'IeHI/IS{ HayLIHOI\/JI
paboThl. ITpoeKT He BBIMOJIHEH.

MeToanuyeckue peKOMEHIANNH M0 PELIeHUI0 TMATHOCTHYECKOI 3a/1a4n:
Jluarnoctudeckas 3amgada (3aoaua penpoOyKmueHO20 YpO6Hs) TPEACTaBIsSET

co00M JIOTMYECKHUIl UTOT TaOOPATOPHBIX 3aHATHI. O0yUaromuiics JOJIKEH OOHAPYKUTh
M OTIPEACITUTh TCHOMHYIO HIIM IUTOCKEIETHYIO aHOMAJIUIO TEMOIIUTOB ABYCTBOPUYATHIX
MOJUTFOCKOB Ha (hoTorpadum mMaszka remMoauM@bl WM cpe3a TKaHEeW JIBYCTBOPYATOTO
MOJITIOCKA U3 KOJUIEKIIMU Ka(eaphl.

Kpumepuu oyenxu.

Onenka TpedoBanus

«3aumeno» CTy,HeHT BJIaACCT 3JICMCHTAPHBIMU HAaBbIKaAMU KIIMHUYECKOH JUAarHoCTUKHU
U TPaBWIBHO oOmpenenser (YyHKIMOHAIBHOE COCTOSHHE TI'€MOIIMTOB,
apryMEHTHPYET OTBET.

«He 3aumeno» | CTyIeHT HE BIAJEeT JJIEMEHTAPHBIMU HAaBBIKAMHU  KIMHUYECKOHN
JMArHOCTUKH, HE OIPEJeIIsieT NaTOIOIHI0 TeMOLIUTA.

IV. KOHTPOJIb TOCTU)KEHHUSI LEJEA KYPCA
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TEPMHHOJIOTHYECKUE
eAVHULIBL U
TEPMUHOIJICMEHTHI B
OCHOBHBIX TPAMMAaTHYECKIX
KOHCTPYKITUSIX B YCTHOH U

JlaGopatopHnas
pabota Ne 1
(TIP-6)
IpoexT (ITP-9)

Ne | KonTpoaupyem | Koa maaukaropa
OueHo4HbBIE CPEACTBA —
n/n bl¢ MO}IyJII/l/ JOCTHKCHUA Pe3y.]'[])TaT])I oﬁyqe}mﬂ
HAauUMCHOBAaHHEC
pa3aeiibl / KOMIIETCHIIUUN
TEMbI .
AMCIHUILINHBI TEKYIIUU MPOMEKYTOYHA
KOHTPOJIb A aTTecranus
1 Tewma 1 YK-4.1 3Hath: MpohecCHOHATBHYIO
Benenue. OcymecTBisieT TEPMHUHOJIOTHIO B CBOEH
IIpenmet u aKaJIeMHIECKOe 1 00JacTH HAYYHOTO 3HAHUS, Pedepar (ITP-4)
METOBI mpo(hecCHOHANPHO | HEOOXOIUMYIO IS IIpesenranms /
IIUTOJIOTUH H e podhecCuoHaTBHOTO coo01eHue
TUCTOJIOTHH. B3aUMO/IeHiCTBHE, B3aMMO/ICICTBUS, B TOM (YO-3)
Knerounas B TOM YHCJIE Ha YHUCJe HA HHOCTPAHHOM
Teopus WHOCTPAaHHOM SI3BIKE
SI3BIKE YMeTh: UCTIOIB30BAThH CobecenoBaHue
TCPMHUHOJIOTHYICCKHUE /YCTHLIﬁ ompoc
(9105050500058 YO-1:
Pedepar (I1P-4)
TEPMHHOAJIEMEHTHI B Mpeserrarms / BOIIP. K
OCHOBHBIX I'paMMaTHYECKUX P 9K3aMCHY
o co00IIeHHE NoNo 1-4
KOHCTPYKITUSIX B YCTHOU U (VO-3) oo
MHUCbMEHHOU peuu, B TOM
Yrciie Ha HHOCTPaHHOM
SI3BIKE
Bnanets: HaBbIKaMu
Pedepar (I1P-4)
aKaJIEMUYECKOTO U
[IpesenTanus /
podecCHOHANTBEHOTO
coobmieHne
oOIIIeHHs, B TOM YHCIIe Ha (VO-3)
WHOCTPAHHOM SI3bIKE
2 Tewma 2 YK-3.1 3HaTh: CTPYKTYpY, BUABI, JlaboparopHnas
Kierka - /leMoHCTpUpYET (opmbl, MexaHu3mbl OOWIEHNs|  paGota Ne 1
JJIEMEHTapHAas [MOHUMaHHE KaK Tporiecca KOMMYHUKAITUH (ITP-6)
JKUBas [TPUHIIAIIOB
cucreMa K(F: au oi1 pabo Tpoexr (ITP-9)
HCTEM MaHHOH ThI
VMeTh: IPUMEHSTH JlaGopaTopHas Cobecenionanme
[MOHMMAaHWE TIPUHITUTIOB [yeruiii onpoc
N p6 a pabora Ne 1 vVO-1:
e | are |
IMpoexkr (ITP-9) K3aMCHY
3a1a4 NeNe 5-7
JlaboparopHnas
Bnagers: onbiToM paboTHI B pabora Ne 1
Hay4YHOM KOJJIEKTHBE (T1P-6)
IMpoexkr (ITP-9)
YK-4.1 3Hatb: MpoheCcCHOHATBHYIO
OcymecTBisieT TEPMHUHOJIOTHUIO B CBOEH
AKaJIEMUUYECKOE 00J1aCTH HAYYHOTO 3HAHMS, Jlaboparoprast
MpoecCHOHAIbHOE | HEOOXOMMMYIO JIJIs pabora Ne 1 Cobecenopanue
B3aMOJEHCTBUE, B | IpohecCHOHATBLHOTO (T1P-6) /ycTHBIIi 0TpoC
TOM YHCIIE Ha B3aMMOJENCTBHS, B TOM IMpoexr (TIP-9) YO-L
MHOCTPaHHOM Yrciie Ha HHOCTPaHHOM BOIIp. K
SI3BIKE SI3BIKE IK3aMEHY
YMeTb: UCTIONb30BaTh NeNe 5-7
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MMMCHMCHHOM pcuu, B TOM
YHCJIC HA HHOCTPAaHHOM
SI3BIKC

Bnagerb: HaBbIKaMU
aKaJIeMUYECKOTO U

PO eCCHOHATTEHOTO
OOIIICHHS, B TOM YHCJIC Ha
WHOCTPAHHOM SI3bIKE

JlaboparopHas
padora Ne 1
(ITP-6)
IpoexT (ITP-9)

IMK-3.1 [IpoBoaut

3HaTb: METOIEI

MCCIICIOBAHMS, SKCIEPUMEHTAIILHOIM / JlaGoparopHnas
MCIIBITAHUS U HAY4YHO- pabora Ne 1
PRCHCPUMCHTAIIBHEL | 10 ire roBaTENILCKON (I1P-6)
Ii;;fggm 1o paboThI IO BRIOpAaHHOM Ipoexkr (ITP-9)
MCCIIEA0BATEIBCKON TCMATHKC IPAKTHKH
(Hayuro- YMeTh: NpOBOIUTH
npoussojcTBeHHoH) | YKCIIEPUMEHTAIIHEIC Cobecenonanue
[TCMATHKC B HayHHO JlabopaTopHast | /ycruiii onpoc
COOTBETCTBUMU C HCCIICA0BATCIIBCKUEC pa60Ta No 1 VO-1:
Y TBEPIK ICHHBIM (Hay4Ho- (TIP-6) Bomp. K
[JIAHOM MIPOU3BOICTBEHHEBIC) Tpoexr (ITP-0) N
paboThl COOTBETCTBEHHO poe NeNo 5-7
YTBEPKIECHHOMY ILIAHY o
(mpoTokomy)
Bnagets: onbiTom
MPOBEICHUS
9KCIIEpUMEHTAIBLHBIX JlabopatopHas
HAY4YHO- pabora Ne 1
HUCCIENOBATENHCKUAX (TIP-6)
(HayuHo- IpoexT (ITP-9)
MIPOU3BO/ICTBEHHBIX )
pabot
Tema 3 IMK-3.1 [IpoBoaut 3HaTb: METOIEI JlaGoparopHas
I'eneTnyeckuii [MCCIIENOBAHNS, AKCIIEPUMEHTATBHOM / paGora No 2
anmapat MCIIBITAHUS 1 Hay4HO-HCCIEN0BATENbCKON (TTP-6)
KJICTKH PKCIEPUMEHTAIHBL | LaGoTE 110 BEIOPAHHOIN
opraHuszaius (¢ paboThI 1O TeMaTHKe IPAKTHKH IMpoext (TTP-9)
TPAHCKPHITINH - KHayHHo- . | YMeTb: IpOBOIUTH
(kyeTouHOe MCCIIeI0BATEIECKON
1po) (HayuHO- JKCIIEpPUMEHTAJIbHbIE CoBeceonarie
Tema 8 [POM3BOACTBEHHOM) | HAYTHO- JlabopatopHas | /ycruerii onpoc
PenpoayKums  [TeMaTHKe B HCCIIEI0BATENBCKUE paGora Ne 2 VO-1:
u COOTBETCTBHH C (HayuHo- (IIP-6) BOIIP. K
i depeHnna [yTBepKICHHbIM IIPOU3BOJICTBEHHBIE) n (ITP-9) SK3aMEHY
ST KJIETOK MTaHOM paboThl COOTBETCTBEHHO PoeKT NeNe 8-9

YTBEPKACHHOMY IIJIaHy

(mpoToKoIy)
Brnaners: onbiToMm
MIPOBEACHMA JlabopaTopHast
IKCIIEPUMEHTAJIBHBIX paGota Ne 2
Hay4HO- (ITP-6)
UCCIIE0BATEIbCKUX

CCICNOBATEIIBC ITpoexr (TTP-9)
(HayuHO-
IIPOU3BOJICTBEHHBIX)
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pabot

MK-3.2 [IpoBoaur
HAOIIONEHUA 1

3HaTh: NpaBuiia
oopmieHHs pe3ynbTaToB

JlaboparopHas
M3MCPCHIA U3MEPECHHH U pabora Ne 3
(cocTaBisieT UX HABTIOICHHA, (P-6)
OTIHCARNC U CTaTUCTUYECKHE METObI
(bopmyaupyer IMpoext (TIP-9)
BEIB0Tb1), 00pabOTKU MOTYIEHHBIX
CTATUCTUYECKYIO pE3yJIbTaToB CobecenoBanne
pOpaborxy YMeTh: MOJab30BaThCS H;Sgg:;ﬁ}l;ﬂ /yCTifgI ;)H poe
gg;;;:;?j: MIPOrpaMMHBIMU TAKETAMHU (ITP-6) Borp. K
WccreoBanuil, CTaTUCTUYECKOr0 aHAIU3a Tpoexr (ITP-0) SK3aMeHy
MCHOBITAHUN 1 BiaieTh: HOHHMAaHHEM NoNe 8-9
PDKCIIEPUMEHTOB 3a1a4, 71 pereHus
KOTOPBIX MOXKHO METOLbI JlaGopatopHas
NapaMeTPUHECKOn 1 pa6ora Ne 3
HEeMapaMeTpUIeCcKOi (ITP-6)
CTAaTUCTUKHU; OTIBITOM Tpoexr (ITP-9)
paboThI ¢ IPOrpaMMHBIMU
MaKeTaMu
CTATUCTUYECKOTO aHaIN3a
IK-3.3 Mcnonb3yer | 3HaTh: MpaBuiIa
CpCACTBa HUCIOJb30BAHUS CPELCTB
000py0BaHUs paBora No 4
MCHBITATCILHOC WCIIOB3YEMBIX B HAYYHO- IP-6
pbopynosanue, HCCIIe0BaTEeIbCKOM (ITP-6)
[PUMEHSIEMBIE TIPH IMpoexr (TIP-9)
— (HayuHO- }
HCCJ'IGI[OBaTeJ'H:CKOﬁ HpOHBBOHCTBeHHOH)
(Hay4HO- pabore
POM3BOACTBEHHOM) | YMETh: UCIOIb30BaTh
pa3paboTke CpEeACTBA U3MEPEHUS,
TEXHOJIOTUYECKOE U CobecenoBanue
HCHBITATEIIBLHOC JlaGopaTopHas /ycTHBIH orpoc
o0opyJoBaHue, paBora No 4 YO-1:
MIPUMEHSEMbIE TIPU (I1P-6) 32:& :y
Hay4HO-
HCCIIEI0BATEBCKOM Tpoexr (TTP-9) NeNe 8-9
(HayuHO-
MIPOU3BOICTBEHHOM )
pa3paboTke
Bnaners: onsitoMm
WCIIOIb30BAHUS
TEXHOJOTHYECKOTO U
HUCHBITATEIBHOIO JlaGoparopras
0060py/10BaHuS, pabora Ne 4
MIpUMEHSIEMbIE TIPU (ITP-6)
HAay4YHO- IMpoexkr (ITP-9)
HCCIIEI0BATENBCKOU
(HayuHo-
MIPOU3BOJICTBEHHOM)
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pa3paboTke

Tema 4 MK-3.1 [TpoBomuT | 3HATH: METOMBI
OpraHI/I3aHI/Iﬂ HCCJICeaA0BaHUs, 3KCHepHMeHTaHBHOﬁ / Ha60paT0pHasI
IIACTHYECKOT UCIIBITAHHS U HAYYHO- pabota Ne 2
0 ; 3KCHCPH6MCHT3HI’HH HCCIIEIOBATENBCKOM (ITP-6)
MeTaboIH3MA € paboTRI IO paboThI IO BRIOpAaHHOM IpoexT (ITP-9)
B [IUTOILIA3ME Hay4HO-
. | TeMaTHKe NPaKTUKU
(BakyoJIsIpHasl  [MCCIIEI0BATEIBCKOI v
crcTeMa (Hayuro- METh: POBOJUTH
KJICTKH) npou3BoacTBenHol) | IKCICPUMCHTAILHLIC CoGecenopare
Tema 5 TEMaTHKE B HayqHO- JlabopaTopHast | jycrumit onpoc
Opranunzanus COOTBETCTBHH C HCCIICA0BATCILCKUC pa6ora Ne 2 VO-1:
9HEPreTHYECK | YTBEPIKIACHHBIM (Hay4Ho- (ITP-6) Borp K
oro IJIaHOM MPOU3BO/ICTBCHHBIC) '
MeTabonu3ma Ipoexr (IIP-9) Jrsametty
paboThl COOTBETCTBEHHO NoNo 10-11
(MuTOXOHIPHH YTBEPXKICHHOMY ILJIaHY
Y TUTACTH/IbI) (poToKoIy)
Bnaners: onbitom
MPOBEACHUS
3KCIIEPUMEHTAIBHBIX JlaGoparopHast
Hay4YHO- pa60Ta Ne 2
HCCIIEN0BATEIBCKUX (TTP-6)
(Hay4Ho- IMpoexr (TTP-9)
IIPOU3BOJICTBEHHBIX )
pabor
IIK-3.2 IIposoaut | 3HaTh: MpaBuIa
HAOJTIOICHHS 1 oopmieHHs pe3ynbTaToB 3anaua
H3MEpCHUA U3MEPEHUN U PETIPOLYKTHEHO
COCTAaBJIACT UX 2
( ocranaet ! HaOJII0IeHHH, ro yponss (TIP-
CTATUCTUYECKHE METO/IbI
opmymupyer 11)
00pabOTKN MOTYYEHHBIX
BBIBOJIBI),
CTaTUCTUYECKYIO PE3yIIbTaTOB
00paboTKy 3ayaua CobecenoBanue
pe3yabTaToB IMpOorpaMMHBIMHU IMAKETaMHU 0 YPOBHA (HP- VO-1:
HCCIIeIOBaHNUI, CTATUCTUYECKOTO aHaIN3a 11) BOTIP. K
HCIIBITAHUN U IK3aMEHY
SKCTICPUMEHTOB Bmagers: monnMaHueM
3a/ad, Ui pelieHus NeNe 10-11
KOTOPBIX MOKHO METOJIBI 3amaua
rapaMeTpu4ecKou u PETPOYKTUBHO
HEIapaMeTpUIeCcKOi ro ypoBas (ITP-
CTaTUCTUKH; OIBITOM 11)
paboThI ¢ MPOrpaMMHBIMU
MaKeTaMu
CTaTHUCTUYECKOT0 aHaIn3a
IK-3.3 Vcnonb3yer | 3HaTh: MpaBuiIa Cobecenosanue
CpeHCTBa HNCITOJIB30BAHUA CpelICTB .Ha60paT0pHa$I /yCTHBIﬁ Onpoc
U3MEPEHHUS :
TCXHOJ'IOFI/I‘-ICCK’OC I/I novepens pabora Ne 3 YOl
o0opymoBaHUs BOIp. K
UCIIBITATEIbHOE (ITP-6)
HCIIONBb3YEMBIX B HAYYHO- JK3aMeHy
o0opynoBaHue, o IpoexT (ITP-9)
HpUMEHSCMBIC TTPH HCCIIEN0BATENbCKOU
(HayuHo- NeNe 10-11
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HAy4YHO-
HCCIIEA0BATENBCKON
(may4Ho-
[TPOU3BOICTBCHHOM )
paszpaboTke

MIPOU3BOICTBEHHOM )
pabore

YMeTh: UCTI0JIB30BATH
CpezcTBa U3MEpPEHHUS,
TEXHOJOTHYECKOE U
UCTIBITATEIILHOE
obopyoBaHue,
MIPUMEHSIEMbIE TIPU
Hay4HO-
UCCIIEI0BATEIILCKON
(Hay4Ho-
MIPOU3BOICTBEHHON )
pa3paboTke

JlaGoparopHas
pabora Ne 3
(TTP-6)
IpoexT (ITP-9)

Brnaznets: onbiTom
WCIIOJIb30BAHUS
TEXHOJOTHYECKOTO U
HCIBITATEIHHOTO
o0opynoBaHus,
MIPUMEHSIEMBIE TTIPU
Hay4HO-
HCCIIEIOBATENBCKOM
(Hay4Ho-
IIPOU3BOJICTBEHHO)
pa3paboTke

Jlaboparopnas
pabota Ne 3
(ITP-6)
IMpoexkr (ITP-9)

Tewma 6
OnopHo-
JIBUTaTeIIbHAS
cucTeMa
(uuTOCKeeT)

Tema 7
IToBepxHOCTH
bIl anmapar
KJIETKH
(ra3matudec
Kas MeMOpaHa,
Ia3MajeMMma)

IMK-3.1 [TpoBoauT

3HAaTh: METOABI

MCCIICJOBaHMA, SKCHepHMeHTaHBHOﬁ / J'Ia60paTopHaﬂ
MCIIBITAHUS U HAY4YHO- pabora Ne 3
SKCHgPHMeHTam’HH UCCIIEN0BATENCKOM (ITP-6)
¢ pabOTEI IO paboTHI IO BRIOpAHHOM Ipoexkr (ITP-9)
HAYYIHO-
. | TEMaTHKe NPaKTUKU
MCCIIEI0BATENBCKOM v
(Hayuro- METh: TPOBOJAUTH
%\ | BKCIIEpUMEHTAJIbHBIE
MPOU3BOICTBEHHOM ) P j CobeceoBatie
[[EMATHKE B HayHqHO JlaboparopHast /yCTHBIHN OTIpoC
COOTBETCTBHH C HCCIIEI0BATENBCKUE paGora Ne 3 VO-1-
BEPIK/ICHHBIM Hay4HO- '
Y TBEPAL (HayHE0 (TIP-6) BOTIP. K
[JIAHOM MIPOU3BO/ICTBEHHBIE) Tpoexr (ITP-9) N
paboThl COOTBETCTBEHHO NoNe 12-13
YTBEPKIAECHHOMY ILJIaHY
(mpoToKOITY)
Bnaners: onbiToM
MPOBEICHUS
9KCIIEpUMEHTAIBLHBIX JlaGoparopras
HAy4YHO- pabora Ne 3
HUCCIENOBATENBCKUAX (T1P-6)
(HayuHo- IpoexT (ITP-9)
MIPOU3BO/ICTBEHHBIX )
pabort
MK-3.2 [TpoBomuT | 3HATH: paBUIIa TlaGopatopHas CobecenoBaHue
HaOIIONCHUS U oopMIIeHUS PE3YIHTaTOB paGota Ne 3 /yCTHBIA OTMpoC
WU3MEPECHHUS WU3MEPEHUN U (ITP-6) VO-1:
(cocraBisieT ux HaGIOICHHIA, - 1P-9) BOIIP. K
OCKT -
OLHCAHHC 1 CTATUCTUYECKUE METOIBI P ( 9K3aMCHY
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) pazpaboTke

TEXHOJIOTHYECKOE U
UCTIBITATETIHHOE
o0opynoBaHue,
MpPUMEHSIEMBIE TIPH
Hay4HO-
HCCIIEN0BATENbCKON
(HayuHO-
MIPOU3BOJICTBEHHOM)
pa3paboTke

JlaboparopHnas
pabora Ne 4
(TTP-6)
IMpoexkr (ITP-9)

Bnaners: onsiTtom
HCIIOJIb30BAHMS
TEXHOJIOTHYECKOT'O U
HCIIBITATEILHOTO
o0opynoBaHU,
MIPUMEHsIEMbIE TIPU
Hay4HO-
HCCIIeI0BaTEIbCKOM
(Hay4Ho-
MIPOU3BOJICTBEHHOM )
pa3paboTke

Jlaboparopnas
paborta Ne 4
(T1P-6)
IMpoexkr (ITP-9)

dopmynmpyer 00pabOTKH MOTYYSHHBIX NeNe 14-15
BBIBOJIBI), pe3yIbTaTOB
CTAaTUCTUYECKYIO JlabopaTopHas
00paboTKy YMeTb: 0JIb30BaThCs paGota Ne 3
HOJTy4CHHBIX MIPOTPaMMHBIMU TTAKETaMH (ITP-6)
pe3yIpTaTOB CTaTHUCTUYECKOr'0 aHajInu3a i
FiCCIIeIOBAHUI, Tpoexr (ITP-9)
UCTIBITAHUHN U Biagers: nonnMannem
9KCHEPUMEHTOB 3a/1a4, AJid peuieHus
KOTOPBIX MOXKHO METOLIBI JlaGopatopHas
napamMeTpuieckoit i pa6ota Ne 3
HeIapaMeTpU4eCcKOi (ITP-6)
CTaTUCTUKHU; OIBITOM Tpoexr (ITP-9)
paboThI ¢ IPOrpaMMHBIMU
MaKeTaMu
CTATUCTUYECKOTO aHaIN3a
IK-3.3 3HaThb: npaBuiIa
HUcmons3yer HUCIIOJIb30BAHUsI CPEACTB
gf/[iig{an 1, I(’)Igl\(/)[epeHHﬂ 1 JlaGopatopHas
PyAOBaHIA pabota Ne 4
TCXHOJIOTHHCCKOC M | 1o o 1p3yeMbIX B HAYHHO-
MICTIEITATENBHOE N (ITP-6)
oGopyioBaHHe, HCCIIEA0BATENbCKOM Tpoexr (ITP-9)
[pUMEHSIEMBIE TTPH (nayuno- .
Hay4HO- MIPOU3BOJICTBEHHOM )
uccnenoBatenscko | pabore
il (Hay4HO- YMeTh: UCTI0JIB30BATh
HPOU3BOJICTBEHHOI | CPE/ICTBA U3MEPEHHUS,

CobecenoBanue
/yCTHBIN OTIPOC
YO-1:
BOIIP. K
IK3aMeHY
NeNe 14-15

TumnoBble KOHTPOJIbHBIE 3aJlaHHs, METOJUYECKUE MATepHUaIIbl, OMPEACISAIONINE
IpoLEypbl OLIEHUBAHUS 3HAHWM, YMEHUI U HABBIKOB U (UJIM) OMBITA ESITEILHOCTH, a
KPUTEPHUH OLICHUBAHUSI, KOTOpPHIE OMNMUCHIBAIOT YPOBEHD
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c(hOpMHUPOBAHHOCTU KOMIIETEHITNH, TipeicTaBieHbl B pazaene VIII.

V. CHUCOK YYEBHOM JIMTEPATYPbBI U HH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
(onnexmponnwvie u neuammvie uz0anus)

1. AnucumoB A.Il. Ilutonorus. KoHcnekT-npe3eHTanus JEKIIMOHHOTO Kypca.
BrnanusBocrtok: uzn-so [AB®Y, 2017.
https://www.dvfu.ru/upload/medialibrary/026/AHUCHMOB [utomorus.pdf

2. Adanacees, 0. U. I'ucronorus, sMOpHOI0THS, IUTOJOTHS : YUSOHUK IS
BhICcIIero npodeccuonanbHoro oopazonanus / FO. U. Adanacwes, H. A. IOpuna,
b. B. Anemun u ap.; nox pen. FO. U. Adanacwena, H. A. IOpunoii. — M.:
I'OOTAP-Menua, 2013. — 798c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

3. Adanacswes, 0. U. ['uctonorus, sMOpUOIOTHs, ITUTOJIOTUS [ DIICKTPOHHBIH
pecypc] : yuebnuk / FO. U. Adanacwes, H. A. IOpuna, E. ®. KoToBckuii u ap. ;
nox pen. F0. 1. AdbanacwseBa, H. A. IOpuHoii. - 6-¢ u3a., mepepad. u goi. - M. :
I'SO0TAP-Menua, 2016. — 800 c.
http://www.studentlibrary.ru/book/ISBN9785970436639.html

4. Adanackes, 0. . ['uctonorus, sMOpHOIOTHs, UTOJIOTHS | Y4€OHHK /JI BY30B
/ [FO. 1. Adanacwes, H. A. IOpuna, b. B. Anemun u ap.]| ; oz pexn. 0. U.
Adanacwesa, H. A. IOpunoii. - Mocksa : '90TAP-Menaua, 2018. - 798 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:871086&theme=FEFU

5. beixoB B.JI., ['uctonorus, uuronorus u sMOpuosiorus. Atinac [IeKTpOHHBIN
pecypc]: yue6Hoe nocodue / beikos B.JI., FOmkannesa C.U. - M. : TD0OTAP-
Menua, 2013. - 296 c. - ISBN 978-5-9704-2437-7 - Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785970424377.html

6. beikos B.JI., ['ucTonorus, uuTogorust ¥ SMOpHOJIOTHS. ATHAC [DIEKTPOHHBIN
pecypc] : yueoHoe nocodue / beikos B.JI., FOmkannesa C.U. - M. : TD0OTAP-
Menua, 2015. - 296 c. - ISBN 978-5-9704-3201-3 - Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785970432013.html

7. T'mcTomorus, nutosorus, sMOpuosiorus: atiac: yaeonoe nocooue / B.JI. beikos,
C.M. IOmkannesa. — M.: I'90TAP-Menua, 2012. — 293 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364 &theme=FEFU

8. 3umartkun, C. M. ['uctonorusi, UTONOTHS U SMOPUONIOTUSA [ DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / C. M. 3umMaTKuH. — DJIEKTPOH. TEKCTOBBIC
JnaHHble. — MuHck : Beriinias mkona, 2013. — 229 ¢. — 978-985-06-2224-2.
— Pexxum poctyma: http://www.iprbookshop.ru/20210.html
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https://www.dvfu.ru/upload/medialibrary/026/АНИСИМОВ_Цитология.pdf
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970436639.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:871086&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970424377.html
http://www.studentlibrary.ru/book/ISBN9785970432013.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:695364&theme=FEFU
http://www.iprbookshop.ru/20210.html

9. . Yennos 10.C. Breaenue B kJIeTOUHYIO OMOJIOTHIO : YUEOHUK AJIs
YHUBCPCUTCTOB II0 6I/IOJIOFI/ILICCKI/IM CIICHHUAJIBHOCTAM / IO C quHOB. - MockBa
: AnpsHc, 2015. — 494 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

10.Kapetun, FO.A. Henunelinpiil ananus Mop(doa0ruu reMOLUTOB y MOPCKUX 3BE3]]
Aphelasterias japonica (Bell, 1881), Patiria pectinifera (Muller et Troschel,
1842) u nByctBOopuaroro mojutocka Callista brevisiphonata (Carpenter, 1864) /
BHUOJIOT' A MOPS, 2016, Tom 42, No 4, c. 275-282
https://www.researchgate.net/publication/306185641 Nelinejnyj analiz_morfolo
gii_gemocitov_u_morskih_zvezd Aphelasterias_japonica_Bell 1881 Patiria_pe
ctinifera_Muller et Troschel 1842 i dvustvorcatogo _molluska Callista _brevis
iphonata_Carpenter 1864

11.Yuriy A. Karetin, Morphometry of cellular behavior of coelomocytes from
starfish Asterias amurensis /
https://www.researchgate.net/publication/356473064 Morphometry of cellular
behavior of coelomocytes from starfish Asterias amurensis

JlonotHATE IbHAA JTUTEPATYypa
(neuammwvie u snexmponnvie uzoanus)

1. Uennos 10.C. Beaenure B KJIETOUHYIO OMOJIOTHIO: YYEOHUK JJIsl BY30B I10
OuoJsiornyeckumM crnenuanbHoctsaMm. M3, 4-e., nepepad. u gom., cTep., Nepened. ¢ u3l.
2005 r. - M.: Anbsiac. 2015. 494 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU

2. Bepemaruna B. A. OcHOBBI 00II€i UTOJIOTHH : yuyeOHOE TocoOue st
BY30B. - M.: Akagemus. 2007, 2009. 172 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU

3. AnoB U.A. [luroduznonorus u natosiorust MuTo3a. - M.: Menununa, 1972.
(ma xadempe — 1 3k3.)
4, AcanoB A.1O., JlemukoBa H.C., Mopo3zoB C.A. OCHOBBI T€HETUKU H

HACJICICTBEHHBIC HAPYIICHUS PA3BUTHS y IETEH : yueOHOe TocoOue /T By30B (IO Pe/l.
AcanoBa A.1O.) - M.: Akagemus. 2003. 216 c. (B 6ubmmoreke JIBOY — 6 sk3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:4805&theme=FEFU

5. benoycos JI.B. OcHoBBI 00111e# SMOpHOIOTUH: YIEOHUK 711 BY30B. - M.:
N3a-Bo MockoBckoro yH-Ta; «Hayka». 2005. 368 c. (B 6ubnauoreke ABDOY — 1 7k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:237451 &theme=FEFU

6. Bbocrok K., Camuep 3. XpomocoMa 3yKapuOTHUYECKON KIIETKH. - M.: Mup,
1981. 598 c. (B Oubmuoreke JIBDY — 2 3k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:45186&theme=FEFU

35


http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU
https://www.researchgate.net/publication/306185641_Nelinejnyj_analiz_morfologii_gemocitov_u_morskih_zvezd_Aphelasterias_japonica_Bell_1881_Patiria_pectinifera_Muller_et_Troschel_1842_i_dvustvorcatogo_molluska_Callista_brevisiphonata_Carpenter_1864
https://www.researchgate.net/publication/306185641_Nelinejnyj_analiz_morfologii_gemocitov_u_morskih_zvezd_Aphelasterias_japonica_Bell_1881_Patiria_pectinifera_Muller_et_Troschel_1842_i_dvustvorcatogo_molluska_Callista_brevisiphonata_Carpenter_1864
https://www.researchgate.net/publication/306185641_Nelinejnyj_analiz_morfologii_gemocitov_u_morskih_zvezd_Aphelasterias_japonica_Bell_1881_Patiria_pectinifera_Muller_et_Troschel_1842_i_dvustvorcatogo_molluska_Callista_brevisiphonata_Carpenter_1864
https://www.researchgate.net/publication/306185641_Nelinejnyj_analiz_morfologii_gemocitov_u_morskih_zvezd_Aphelasterias_japonica_Bell_1881_Patiria_pectinifera_Muller_et_Troschel_1842_i_dvustvorcatogo_molluska_Callista_brevisiphonata_Carpenter_1864
https://www.researchgate.net/publication/356473064_Morphometry_of_cellular_behavior_of_coelomocytes_from_starfish_Asterias_amurensis
https://www.researchgate.net/publication/356473064_Morphometry_of_cellular_behavior_of_coelomocytes_from_starfish_Asterias_amurensis
http://lib.dvfu.ru:8080/lib/item?id=chamo:776847&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290938&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:4805&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:237451&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:45186&theme=FEFU

7. bpayn T.A. Tenomsl. M.-lxeBck: HHCTUTYT KOMIIBIOTEPHBIX
uccnenoBanuii, 2011. — 944 c. (na xadenpe — 1 3k3.)

8. bponckuit  B.J., VYpeBacea W.B. KrnerouHnas — nonumiaougus.
[Iponudepanus u gudpdepenuuponka. M.: Hayka, 1981. 259 c. (B bubamnorexke IBOY
— 59K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:43947&theme=FEFU

9.  Bepemaruna B. A. OcHoBBI 001111 IUTOJIOTHY : y4eOHOE mocodue AJis
BY30B. - M.: Akanemus. 2007. 172 c. (B bubnuoteke JIBOY — 11 5k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU

10. TunmeBa D.A. XpomocoMHas M3MEHYMBOCTH U 3Bojtonms. - M.: Hayka,
1990. 141 c. (B bubnuoreke JBDOY — 1 7k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:30116&theme=FEFU

11.  XKumynes U.®. O6uias u monekynspHas reneruka. Hopocubupck: Cuo.
VYuusep. U3n-so, 2006. (B 6ubnuoteke JJBDY — 3 3k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:349217&theme=FEFU

12.  3aBap3un A.A., XapazoBa A.J[., Momuteun M.H. buonorus kierku:
o6mast ruTosiorus. - C-I116.: u3a-so Cnol'Y, 1992. 320 c. (na kadenpe — 1 7k3.)

13. 3axapoB A.®. u n1p. XpomMocoMsblI yesnoBeka. Atiac. - M.: Menununa. 1982.
(na xadeape — 1 7k3.)

14.  Knetku / [Maitkn Konepon, Matt Usnmen, benmxamun JIstoun u ap.] ;
pen. : b. JIstoun [u ap.]; nep. ¢ anrn. M. B. ®ununnosuya. Mocksa : BUHOM.
Jlaboparopus 3Hanui, 2011. 951 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:275&theme=FEFU

15. Jlstoun b. I'ensr. M.: BUHOM. JlaGoparopus 3nanuii, 2012. 896 c. (B
OnoOIMoTeKe — 2 JK3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:54059&theme=FEFU

16. Tlarpymes JI.U. Dxcnpeccus renoB. M.: Hayka, 2000. 527 c. (Ha xadenpe
— 1 9K3.)

17. Pazun C.B., beictpunkuii A.A. XpoMaTuH: ynakOBaHHBIM reHOM. - M.:
BMHOM. JlaGoparopus 3nanuii, 2009. - 176 c. (B 6ubnmoreke — 2 9K3.)

http://window.edu.ru/resource/331/65331
18. IluTosorusi c OCHOBaMHU MOJICKYJIIPHOM OMOJIOTHY : yueOHOe mocodue Jst

cenbcKoxo3siiicTBeHHBIX BY30B /JI. JI. AGpamosa, T. S. Bumnesckas, F0. M. MaxoBbix
[ np.] ; OpeHOyprckuii rocyapcTBEHHBIN arpapHblii yauBepcurer. Openoypr : 13a-
B0 OpenOyprckoro arpapHoro yuusepcuteta, 2007. 177 c. (B bubinoreke — 2 9K3.)

http://lib.dvfu.ru:8080/lib/item?id=chamo:267175&theme=FEFU
19. UYenuos lO.C. Breaenue B KJI€TOUHYIO OMOJIOTHIO | YU€OHUK AJISt By30B 110

Hanpasienuto 510600 "buonorus" u OuonornueckuMm crneumanbHOoCcTAM. M3n. 4-e.,
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http://lib.dvfu.ru:8080/lib/item?id=chamo:43947&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:255361&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:30116&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:349217&theme=FEFU
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9a%d0%bb%d0%b5%d1%82%d0%ba%d0%b8%20%5b%d0%9c%d0%b0%d0%b9%d0%ba%d0%bb%20%d0%9a%d1%8d%d0%bf%d0%b5%d1%80%d0%be%d0%bd,%20%d0%9c%d1%8d%d1%82%d1%82%20%d0%a7%d1%8d%d0%bf%d0%bc%d0%b5%d0%bd,%20%d0%91%d0%b5%d0%bd%d0%b4%d0%b6%d0%b0%d0%bc%d0%b8%d0%bd%20%d0%9b%d1%8c%d1%8e%d0%b8%d0%bd%20%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d1%80%d0%b5%d0%b4.%20%3a%20%d0%91.%20%d0%9b%d1%8c%d1%8e%d0%b8%d0%bd%20%5b%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%bf%d0%b5%d1%80.%20%d1%81%20%d0%b0%d0%bd%d0%b3%d0%bb.%20%d0%98.%20%d0%92.%20%d0%a4%d0%b8%d0%bb%d0%b8%d0%bf%d0%bf%d0%be%d0%b2%d0%b8%d1%87%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9a%d0%bb%d0%b5%d1%82%d0%ba%d0%b8%20%5b%d0%9c%d0%b0%d0%b9%d0%ba%d0%bb%20%d0%9a%d1%8d%d0%bf%d0%b5%d1%80%d0%be%d0%bd,%20%d0%9c%d1%8d%d1%82%d1%82%20%d0%a7%d1%8d%d0%bf%d0%bc%d0%b5%d0%bd,%20%d0%91%d0%b5%d0%bd%d0%b4%d0%b6%d0%b0%d0%bc%d0%b8%d0%bd%20%d0%9b%d1%8c%d1%8e%d0%b8%d0%bd%20%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d1%80%d0%b5%d0%b4.%20%3a%20%d0%91.%20%d0%9b%d1%8c%d1%8e%d0%b8%d0%bd%20%5b%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%bf%d0%b5%d1%80.%20%d1%81%20%d0%b0%d0%bd%d0%b3%d0%bb.%20%d0%98.%20%d0%92.%20%d0%a4%d0%b8%d0%bb%d0%b8%d0%bf%d0%bf%d0%be%d0%b2%d0%b8%d1%87%d0%b0.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%91%d0%98%d0%9d%d0%9e%d0%9c.%20%d0%9b%d0%b0%d0%b1%d0%be%d1%80%d0%b0%d1%82%d0%be%d1%80%d0%b8%d1%8f%20%d0%b7%d0%bd%d0%b0%d0%bd%d0%b8%d0%b9&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%91%d0%98%d0%9d%d0%9e%d0%9c.%20%d0%9b%d0%b0%d0%b1%d0%be%d1%80%d0%b0%d1%82%d0%be%d1%80%d0%b8%d1%8f%20%d0%b7%d0%bd%d0%b0%d0%bd%d0%b8%d0%b9&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:668066&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:275&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:54059&theme=FEFU
http://window.edu.ru/resource/331/65331
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%a6%d0%b8%d1%82%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%20%d1%81%20%d0%be%d1%81%d0%bd%d0%be%d0%b2%d0%b0%d0%bc%d0%b8%20%d0%bc%d0%be%d0%bb%d0%b5%d0%ba%d1%83%d0%bb%d1%8f%d1%80%d0%bd%d0%be%d0%b9%20%d0%b1%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be%d0%b5%20%d0%bf%d0%be%d1%81%d0%be%d0%b1%d0%b8%d0%b5%20%d0%b4%d0%bb%d1%8f%20%d1%81%d0%b5%d0%bb%d1%8c%d1%81%d0%ba%d0%be%d1%85%d0%be%d0%b7%d1%8f%d0%b9%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d1%85%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%d0%9b.%20%d0%9b.%20%d0%90%d0%b1%d1%80%d0%b0%d0%bc%d0%be%d0%b2%d0%b0,%20%d0%a2.%20%d0%af.%20%d0%92%d0%b8%d1%88%d0%bd%d0%b5%d0%b2%d1%81%d0%ba%d0%b0%d1%8f,%20%d0%ae.%20%d0%9c.%20%d0%9c%d0%b0%d1%85%d0%be%d0%b2%d1%8b%d1%85%20%5b%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%9e%d1%80%d0%b5%d0%bd%d0%b1%d1%83%d1%80%d0%b3%d1%81%d0%ba%d0%b8%d0%b9%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d0%b0%d0%b3%d1%80%d0%b0%d1%80%d0%bd%d1%8b%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%a6%d0%b8%d1%82%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%20%d1%81%20%d0%be%d1%81%d0%bd%d0%be%d0%b2%d0%b0%d0%bc%d0%b8%20%d0%bc%d0%be%d0%bb%d0%b5%d0%ba%d1%83%d0%bb%d1%8f%d1%80%d0%bd%d0%be%d0%b9%20%d0%b1%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be%d0%b5%20%d0%bf%d0%be%d1%81%d0%be%d0%b1%d0%b8%d0%b5%20%d0%b4%d0%bb%d1%8f%20%d1%81%d0%b5%d0%bb%d1%8c%d1%81%d0%ba%d0%be%d1%85%d0%be%d0%b7%d1%8f%d0%b9%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d1%85%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%d0%9b.%20%d0%9b.%20%d0%90%d0%b1%d1%80%d0%b0%d0%bc%d0%be%d0%b2%d0%b0,%20%d0%a2.%20%d0%af.%20%d0%92%d0%b8%d1%88%d0%bd%d0%b5%d0%b2%d1%81%d0%ba%d0%b0%d1%8f,%20%d0%ae.%20%d0%9c.%20%d0%9c%d0%b0%d1%85%d0%be%d0%b2%d1%8b%d1%85%20%5b%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%9e%d1%80%d0%b5%d0%bd%d0%b1%d1%83%d1%80%d0%b3%d1%81%d0%ba%d0%b8%d0%b9%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d0%b0%d0%b3%d1%80%d0%b0%d1%80%d0%bd%d1%8b%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%a6%d0%b8%d1%82%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d1%8f%20%d1%81%20%d0%be%d1%81%d0%bd%d0%be%d0%b2%d0%b0%d0%bc%d0%b8%20%d0%bc%d0%be%d0%bb%d0%b5%d0%ba%d1%83%d0%bb%d1%8f%d1%80%d0%bd%d0%be%d0%b9%20%d0%b1%d0%b8%d0%be%d0%bb%d0%be%d0%b3%d0%b8%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be%d0%b5%20%d0%bf%d0%be%d1%81%d0%be%d0%b1%d0%b8%d0%b5%20%d0%b4%d0%bb%d1%8f%20%d1%81%d0%b5%d0%bb%d1%8c%d1%81%d0%ba%d0%be%d1%85%d0%be%d0%b7%d1%8f%d0%b9%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d1%85%20%d0%b2%d1%83%d0%b7%d0%be%d0%b2%20%d0%9b.%20%d0%9b.%20%d0%90%d0%b1%d1%80%d0%b0%d0%bc%d0%be%d0%b2%d0%b0,%20%d0%a2.%20%d0%af.%20%d0%92%d0%b8%d1%88%d0%bd%d0%b5%d0%b2%d1%81%d0%ba%d0%b0%d1%8f,%20%d0%ae.%20%d0%9c.%20%d0%9c%d0%b0%d1%85%d0%be%d0%b2%d1%8b%d1%85%20%5b%d0%b8%20%d0%b4%d1%80.%5d%20%3b%20%d0%9e%d1%80%d0%b5%d0%bd%d0%b1%d1%83%d1%80%d0%b3%d1%81%d0%ba%d0%b8%d0%b9%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d0%b0%d0%b3%d1%80%d0%b0%d1%80%d0%bd%d1%8b%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%9e%d1%80%d0%b5%d0%bd%d0%b1%d1%83%d1%80%d0%b3%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%d0%b0%d0%b3%d1%80%d0%b0%d1%80%d0%bd%d0%be%d0%b3%d0%be%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2012120614524415541&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%5b%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%9e%d1%80%d0%b5%d0%bd%d0%b1%d1%83%d1%80%d0%b3%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%d0%b0%d0%b3%d1%80%d0%b0%d1%80%d0%bd%d0%be%d0%b3%d0%be%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0%5d&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:267175&theme=FEFU

nepepad. u gom. - M.: Akanemknura. 2004. 494 c. (B 6ubnunorexke ABOY — 10 3k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU
20. Awnucumona A.A., Kapetun FO.A., AuucumoB A.Il. buonorus xinetku ¢

OCHOBaMH 3M6pI/IOJ]OFI/II/I U TUCTOJIOTHUU. BJI&,ZII/IBOCTOKI N34-BO I[EUIBHGBOCT. YH-Ta,
2009. 220 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU

21. Darzynkiewicz Z. (ed.). Methods in Cell Biology. Vol.63: Cytometry, Part
A - Academic Press, 2001. 650 c. (B 6ubnmoreke — 1 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:102367 &theme=FEFU

22. Darzynkiewicz Z. (ed.). Methods in Cell Biology. VVol.64: Cytometry, Part
B - Academic Press, 2001. 614 c. (B oubimoteke — 1 9k3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:102368&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«HHTEepHET»
http://elementy.ru/
http://zhelezyaka.com/
http://science.km.ru/
http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://tsitologiya.ru/

Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTUH U
NMPOrpaMMHOIo odecrneyeHmst

1. Hayunas snektponnas 6uonuorexka eLIBRARY
2. DNeKTpOHHO-OMOIMOTEeUHas cucTeMa u3aaresbeTa «Jlanby
3. DnekrpoHHas 6ubnuoteka "KoHCynbTaHT cTyneHTa”
4. UadopmanmonHas cucteMa JocTymna k oopasoBatenbHbIM pecypcaMm "EJJMHOE
OKHO"
5. JIocTyI K 3eKTpOHHOMY 3aka3y KHUT B Oubnunoteke J[BOY.
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http://lib.dvfu.ru:8080/lib/item?id=chamo:6518&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286441&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:102367&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:102368&theme=FEFU
http://elementy.ru/
http://zhelezyaka.com/
http://science.km.ru/
http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://tsitologiya.ru/

VI. METOANYECKHUE YKA3AHUSA IO OCBOEHUIO JUCHUIIJINHBI

3aJI0roM yCHENIHOTO OCBOEHHUS MUCHUIUIUHBI "DyHKIMOHATBHAS MOPQOJIOTHS
KJIETOK" SBISETCS AKKypaTHOE TOCEUICHUE CTYACHTOM JIa0OpaTopHBIX padoT B
COUYETAaHUHU C AKTUBHOM CaMOCTOSITEILHOM paboTOM.

BBugy Toro, 4rto y4eOHBIM IUJIAHOM MPEAYCMOTpEeH OoibIIol 00beM
CaMOCTOSITENIbHOM paboThl, BO BpeMsl €€ CTYyACH MpPOAOJDKaeT JoMa paboTaTh C
MaTepHUajoM, IIOJIyYeHHBIM Ha JabOpaTOpHOM 3aHATHH B Tporpammax excel wu
STATISTICA. Bo Bpems JIeKIuii CTyICHTa TTOJIy9ar0T 0a30BbI€ 3HAHUS 110 3asSBJICHHBIM
paszienam JTUCIUILTMHBI, BO BpeMsi JIabOpaTOPHOTO MPAKTUKyMa CTYACHThl OCBAaUBAIOT
METO/Ibl OILICHKH (HYHKIMOHAJIBLHOM AaKTUBHOCTH TE€MOIIMTOB, CTEPEOJIOTHYECKOTO
aHaju3a JaHHBIX, MOppoMeTpurM U aHaimu3za Mopdosorun kietok. Ha 3ansTus
He0oOX0IMMO HaJIeBaTh XajaT, a Ha JabopaTopHoe 3aHsaTHe Nel - 1 mepyaTku, MOCKOJIbKY
nojpazymeBaeTcss paboTra U C XUMHUYECKUMHU PEAKTUBAMHU, U C MHKPOCKOIMHUYECKOM
TeXHUKOH. HecmoTps Ha TO, 4YTO BO BpeMs BBIIOJTHEHHS pabOTBI B TPYIIIE
oOy4Jaronuxcsi Hen30€KHO BO3HUKAET 3PPEKT pa3feseHus Tpyaa, KaKIOMYy CTyICHTY
PEKOMEHIyeTCsl JIMYHO TOoy4acTBOBaTh BO BCEX JTamax pabouero mporecca. B
OCTAJIbHOM CTyACHTaM CjeayeT 4YE€TKO COONII0AaTh WHCTPYKIMH MPENoiaBaTens,
KOTOphIE JAIOTCA MpSIMO Ha MecTe. B KoHIe Kaxaoro aabopaTOPHOTO 3aHSATHUS
MIPOBOJIUTCS YCTHBIN AKCIIPECC-OMPOC IS 3aKPETUICHHS Y4eOHOr0 MaTepuarna.

[Tocne 3aBepiieHUs: TEOPETUIECKOTO UK, CTYACHThI CAMOCTOSTEILHO TOTOBST
pedeparsl mo npobieme «MeTolbl OIEHKH (PYHKIIMOHAJIBHOTO COCTOSIHUS KJIETOK.
Konkpetrnyto Ttemy pedepaTta CTyA€HTBI BBIOMPAIOT CaMH, OPHECHTHPYSICh Ha
cOOCTBEHHbIE HayyHble HWHTepechl. Pedepar mnumercs B BoiabHOM ¢dopme ¢
UCIIOJIb30BAHUEM HE MEHEEe S5 JUTepaTypHbIX HMCTOYHUKOB, KOTOpPHIE CTYJEHT
CaMOCTOSITENIbHO Pa3bICKMBAET C TMOMOIIBIO CTAHJIAPTHBIX CHCTEM IOMCKA HAYYHOU
uHdopmaruu. 3ammra pedepata nMpoBOAUTCS B pekume 10-MHHYTHOTO JOKIIana ¢
pe3eHTaIue, Mocie 4ero CJISAYIOT BOINPOCH ayJAUTOPUH U OOCYXKIECHHE, KOTOPOE
HOCUT XapakTep KOJUICKTUBHOW JMCKYCCUM: COBMECTHO pPa3OUparOTCs BO3HUKIINE
BOITPOCHKI, OOCYKAAI0TCSI HOBbIE METO/IbI, HAIIPABJICHUS U MIEPCIEKTUBBI UCCIIEOBAHUM
GyHKIIMOHATBHON MOP(OJOTHHM KJIETOK, MpeasiaraloTcsi BO3MOXKHBIE MYTH PElICHUS
3amau Oymymiero. Takas (opma MOATOTOBKH, MPEACTABICHHS M 3aIlUThl pedepara
SABJISICTCS.  HEOTHEMJIEMBIM  yCioBHEM  3(P(HEKTUBHOTO  OOYYEHHMS]  MOJIOJBIX
CHEIUAINCTOB, TaK KaK HampaBlieHAa Ha Pa3BUTHE CIOCOOHOCTH OPHUEHTHUPOBATHCS B
00apIIMX MHPOPMAIMOHHBIX MOTOKAaX, (POPMUPOBAHHE KPUTUUYECKOTO MBIIUICHUS U
HABBIKOB BEJEHUS HAY4YHOH TMOJEMHUKHU, a TakKKe 3acTaBisieT BbIpabAThIBaTh U
OTCTauBaTh COOCTBEHHYIO O3ULIMIO IO MPOOJIEMHBIM BOIIPOCAM y4e€OHOM AUCIUTUIUHBI.
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[To pe3ynbraram mukia mpakTUIecKux 3aHITH NeNoe 1-2 CTyneHThI BBITIOTHSIOT
OpOeKT «AHanmM3  (PYHKIIMOHAIIBHOTO  COCTOSIHUSL — IIMTOCKEJIeTa  TeMOIMTOB
IBYCTBOPYATBIX  MOJUIFOCKOB €  HCIIOJB30BAHUEM  HMMYHOIUMTOXUMHUYECKOTO
okpamuBadusi DAPI-Rhodamine u nporpammer ZEN (blue edition)». JlanHbINH BuU
y4eOHOM N1eATEIHbHOCTH 3aKJIIOYAaeTCsi B CAMOCTOATENIhHOW 00pabOTKe CTYACHTOM
KOMIIBIOTEPHBIX H300paxeHnid mpu momoniu moxyieid Analyze / Analyze Interactive,
WX TIEPEeBOJ B TAaOJWYHBIA BHJ €XCel, MaTremaTnyeckuii W CTaTHCTHYCCKUN aHAIU3
MOJTYYEHHBIX JAHHBIX. J[MarpaMMbl U TUCTOTPAMMBbI MOKHO CTPOUTH KaK B IPOrpaMMe
ZEN Bo Brimagke Create Tables — Region/Regions B ¢opmare zvt., a 3atem
SKCIIOPTHPOBATH B BHJIE OTJCIBHOTO (haiiia, WM MCIOJB3Ysl MacTep nuarpamm excel.
[IpoexT odopmisieTcss B BUJE NMUCbMEHHOW paOOThI, COCTABJIEHHOHN IO IpaBUaM
obopmIICHUSI HAy4YHOW CTaThbM, W BKJIIOYAET riaBbl: «BBeaeHue», «Marepuaibl u
METOJIbI», «Pe3ynbTaThl U 00CYKIIEHHEY, «3aKatoueHuey, «Cucok auTepaTypb». Bo
«BBenenun» ¢Gopmynupyerca 1eilb padOThl, AaeTcs ee 00OCHOBaHWE, MPUBOJIUTCS
KpaTkuid 0030p JMTEeparyphl Mo mpooOsiemMe (MOUCK JUTEpPaTypbl CTYACHTHI
OCYILIECTBIISIFOT CaMOCTOATENIBHO C TMOMOIIBIO CTAHAAPTHBIX TEXHHYECKUX CPEJICTB
noucka Hay4Hoi uHpopmanun). B rnaBe «Marepuaibl 1 METOJIB CTYJEHT MOAPOOHO
OMKCHIBAET METOJIbI, OCBOCHHBIC UM BO BpeMsi JTaOOpPaTOPHOTO MpakTukyma. B riase
«Pesynbrarel UM 00cCyxkaeHHE» MNpuUBOAATCS (oTorpadum Ma3KOB TIeMOJIUMHI,
OKpAIlIEHHBIX Pa3HbIMH CIOCO0aMH, JAeTCsl CIOBECHOE ONMCAaHUE MOJYYEHHBIX
pE3yNbTaTOB, MPOU3BOJUTCS UX COMOCTABIEHUE C JUTEPATYPHBIMU JAaHHBIMU (B ATOU
rJ1aBe MOTyT (UTYypUPOBaTh JUTEPATypHbIE UCTOUHHUKHU, KOTOPhIE HE YIIOMUHAINCH B
riaBe «BBenenue»). B rmaBe «3aximrodueHue» QopMynHpyroTCs BBIBOIBI. «CHUCOK
JUTEPATYPhDY BKIIOYAET BCE MICTOYHUKH, YIIOMHUHAaEeMbIe B paboTe B Ti1aBax «BregeHue»
u «Pe3ynbTathl 1 00CYKIECHUEY.

Kpome Toro, B mnporpaMmy OCBOEHHSI JHUCIUIUIMHBI BXOJIUT PEIICHUE
JMArHOCTHYECKOM 3a/auu (3adaua penpooyKmueHo20 YPoeHs) — KaK JIOTHYSCKUN UTOT
BBINIOJIHEHUS J1a00paTOpHBIX pabOT MU CaMOCTOATENbHOM padoTel. OOyyarouuics
JOJKEH OOHApYXUThb W ONPENETUTh T€HOMHYIO WJIM LUTOCKEJIETHYI0 aHOMAaJHUIo
reMOIMUTOB Ha (poTrorpaduu npenapara u3 KOJUIEKIHH Kadeapol.

N3 o11eHOK 32 BBIMOTHEHUE BCEX BHIMICYKa3aHHBIX BUJIOB YUEOHOU ACSTEIHHOCTU
CKJIQABIBACTCS TEKYIIMHA KOHTPOJIb. [IpOMEXYyTOUHBIM KOHTPOJIb OCYIIECTBISECTCS
MyTeM YCTHOTO coOeceI0BaHus BO BpeMs dK3aMeHa.

Hcnonb30oBaHWEe  OCHOBHOM U [JOIIOJHUTEIBHOM  JIMTEpPAaTyphl  HE
pErilaMeHTUPOBAHO — OHO OIpPEAeNIeTCs] BO3MOXKHOCTSIMU M MOTPEOHOCTIMHU
oOydJaronierocsi, €ro JOMOJHUTENbHBIM HMHTEPECOM, BBIXOASIIUM 332 PaMKHU
MpeaiaraeMoro o0brEMa 3HaHHM.
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VIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUITJIMHBI

]_IJ'ISI OCBOCHM JUCHTUITIINHBI ((CDYHKHI/IOHaJIBHaSI MOp(bOJIOFI/ISI KIJIICTOK» Tp€6y}OTCH:

1.
2.

JlexuroHHast ayIUTOPUS C IOCKOM U MYJIbTUMEIUUHBIM 00€CIICYEHUEM.
JlabGopaTopusi, OCHAIllEHHAs] KOMIUIEKTOM YYEOHBIX CBETOBBIX MHKPOCKOIIOB
PrimoStar (Zeiss), MukpockomnaMu HcciaeaoBaTeIbckoro kiaacca Axiolmager Al
u AXI0SCop (Zeiss) ¢ kamepaMu BEICOKOTO Pa3pelIeHus] U CHCTEMaMu 00padOTKU
n3o0paxkenuit AxioVision Rel. 4.6 u ZEN Blue, xonoauisHUKOM, TEPMOCTATOM
U BBITSDKHBIM IIKaOM, a TakkKe — JIa3epHBbI CKaHUPYIOUIUH KOH(pOKAIbHBIN
mukpockon ZEISS LSM 800 (LIKII «IIpumopckuii okeaHapuym», Ja3epHBIil
ckanupyronuii mukpockon ZEISS LSM 700 (kadenpa kiieTouHoOH OHMOIOTUH U
redetriku UMO JIBOY).
Ha6op mMukpogoszaropoB Ha 1000Mk1 1 10MKUIT 1 HAKOHEYHUKU K HUM.
JlabopatopHasi mocyna — cTakaHbl, KOJObl, (anbkoHbl, yamku Ilerpu,
¢bunpTpoBasIbHAA Oymara, yepHas Oymara.
[IpenMeTHBbIE U IOKPOBHBIE CTEKJIA.
Peakrtussl, pacxonuuku: 0,2M docdartnsrii 6ydep — PBS, 0,5% Tpuron X-100,
5% Oblumii CHIBOPOTOUHBIM ansOymun - BSA, dayopoxpom pomamun-
damonanH, MaTo4HbIH pactBop ¢uryopoxpoma DAPI, Moviol, ciupt 96%,
UMMEpPCHOHHOE Macjio C HU3KOW  aBTO(IyOpHCIIEHIIMEH, TEemMOMYyKa,
XJIaJI03JIEMEHTBI.
Komnbiorepsl ¢ ycTaHOBIACHHBIM paciiupeHHbiM nakerom ZEN (blue edition),
STATISTICA10. KommproTepsl cO CBOOOJHBIM TOCTYIIOM K CHCTEMaM IOMCKa

Hay4YHOU MH(pOpMaIUH.

OcHanleHHOCTH J12a00pPaTOPHBIX NOMelleHuil kKadeapbl

JlaGoparopust  oOmiero MpakTUKyma IO

TCHCTHKCE!

Mynetumenuiiasiii ipoekrop NEC VT46RU — 1 mT;
nepeHocHoi skpan Draper Consul — 1 mir.; HOYTOYK;
HacTeHHBIN 3kpaH Draper Baronet — 1 mr.; JlabopatopHsle
CTOJIBI U CTYJIBS.

690001, IIpumopckuii kpai,

r. BmagnBocTOK,

0. Pycckmii, xammyc JIB®Y, xopmnyc L,
ayn.L707
MPOBEICHHUS

(yueOnass  ayauropust Ui

3aHATAN  JEKIIUOHHOTO |

MPAKTHUYCCKOTO TI/IHa)

Xomoguneank OKEAH RN-3520 — 2 mir.; llkad mns
naboparopuoii iocysl JIAB-PRO IHIT 50.50.195 — 3 mt,;
kap s  obopymoBamus — 2 1t Llkad
obmenadoparopusiii JIAb- PRO T 80.50.195 - 2 mr.,
Muxpockon UL
uccienoBanuit Primo Star — 12 mr.; JlabopaTopHbIe CTONBI

OMoIOTHYeCKUi 71a00OpaTOPHBIX

u cryiaps; HabGop MukpompenapaTtoB IO ITUTOJIOTHH,
THCTOJIOTHM W 3MOpuosioruu; HarmsuaHelii  mMarepuai

o0111ero
OUTOJIOTUH, THCTOJIOTNH U 3M6pI/IOHOTI/II/I:

JlaGoparopus MpaKTUKyMa IO
690001, IIpumopckuii kpaid,

r. BmagmBocTOK,

o. Pycckmii, xammyc JB®Y, xopmnyc L,
ayn.L708
IIPOBEEHHUsT 3aHATUM JabopaTopHOro U

MPaKTUIECKOTO THIIA)

(yueObHnass  ayguropust Ui
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(trabmuupl W Op.) 1O UHUTOJOTHH, THCTOJNIOTUH H

AMOPHOIIOTHH.

ArroxnaB 19 5. HactonbHBIA T/aBroMar Tuttnauer 2340
EMK — 1 mir.; Becwt anamutrdeckue 210r/0,1mr (Ohaus) —
1 mr.; UBIT APC Back-UPS CS 650 — 2 wr.; UBIT APS
Back-UPS 1100VA 230V BX1100CI-RS - 2 mr;
Kommiekc wmenkxoro obopynoBanmsi mist Jlabopatopuu
KJieTouHou Onosoruwy; JlamuHapHb mkad Boxun — 1 miT.;
Memranka marautHas MSH-300 ¢ mogorpeBom — 1 mit.;
MynbTHra30BeI HHKYOATOp UIS CTBOJIOBBIX KieTok NU
4950E — 1 wr.; IIpoTtounslii nurodyopumerp BD Accuri
C6 (Becton Dickinson) 1 mr.; Ilporounsrii
urodryopumerp CytoFLEX (Beckman Coulter) — 1 wr.;
CucreMa Moy4eHus! yIbTPauuCTOW BOJBI IS KJICTOYHBIX

KyIbTYp W MOJIEKYJSIPHOTO aHaim3a Meanana- pubtp — 1
wIT.; cnektpodoTomeTp BioSpec-mini (Shimadzu. SAnonms)
— 1 mr.; Tepmoctar cyxoBo3myusbii BD53 — 1 mT.;
Xomommnenuk DAEWOO FRS-T20 FAM — 1 it
Hentpudyra Eppendorf 5810 — 1 mr.; I[{udposoii
remornoounomerp HG-202  Apel 1 mr; Ixad
BD 115 1 mr; Mukpockomn
MHBEpTUpOBaHHBIH Axio Observer co mratuBom Al ais

CyX0XapoBOH1 -
nal. uccnenoBanuii — 1 mr.; CucremMa MUKPOUHBEKITUA U
InjectMan, TransferMan NK2
(Eppendorf) — 1 wt.; Komorka xpomarorpaduueckas Bio-
Scale MT2 Column (7510081) — 1 mr.; Cucrema
IpenapaTUBHOM

MUKPOMAHHUITYJIS LN

XpoMaTorpahuuecKoi OUYHCTKH
ononornyecknx Monekyn DouFlow (BioRad, CIHA) — 1
mit.; XonoauwibHuk Liebherr — 1 mir.; Mynbtu-Boprexc V-
32 BioSan — 1 wt.; Lenrtpudyra MiniSpin Plus Eppendorf

(I'epmanmust) — 1 mrr.; JlaBopaTtopHBIE CTOINBI U CTYJIBS.

JlaGopartopusi KyIbTyphl KI€TOK U TKaHEH:
690001, IIpumopckuii kpai,

r. BmaguBoCTOK,

0. Pycckuit, kamnyc [IB®Y, kopmyc L,
ayn.L729
IpOBENEHHUs 3aHATHH J71abopaToOpHOro
MPaKTUYECKOTO THIIA)

(yueOHast  aymutopust Ui

u

Muxkpockon Axio Imager.Al — 2 mr.; Mukpockon st

mabopaTopHbIX — mccnemoBanmii  Axio Lab. Al ¢
NpHHAUISKHOCTAMH  — 1 mmT.; MHKPOCKOMBI Ui
Ja00paToOpHBIX  MCclenoBanuid  Primo Star ¢

npuHaIeKHOCTsIME — 19 miT.; Mukpockon Mukmen — 2
;  Moposmwiphuk"Beko-FN  123400" 1
Porammonnenii Mukporom HM 360 — 1 mT.; Cucrema
nazepHoii Mukpomuccekimu DM 6000/LMD6000 Patho
JUISI TEHOMHBIX ¥ TPOTEOMHBIX HCcienoBaHuii — 1 miT.;
1
Vinerpamukporom Leica EM UC6 mist u3roropieHust

IIIT. IIT.;

CrepeoMHKpockon Zeiss € agantepom IT.;
ynbeTparoHkux cpe3oB (Leica Microsystems) — 1 1mT.;
MHUKpOCKOII JIa3epHbIi CKAHUPYIOWIUHI TSl 1Ta00paTOpHBIX
uccnenosannii LSM 700 (CarlZeiss) — 1 mr.; Memanka
marautHass MSH-300 ¢ mogorpesom (1250 06/mumn, 330 C)

(BioSan) — 2 urr.; JTabopaTtopHbIE CTOJIBI U CTYIIBSL.

JlaGoparopusi MUKpOCKOTTHYECKOH TEXHUKH:
690001, ITpumopckuii kpaii,

r. BmaguBocTOK,

0. Pycckuii, kamnyc [IB®Y, kopnyc L,
ayn.L730
MPOBEICHHUS

(yuebnass  ayauropust Ui

3aHATANA J1a0OpaTOPHOTO W

MPAKTHUYCCKOTO TI/IHa)

CryneHueckue Mukpockorsl buoJlam — 12 mr.; Habop
u

MUKPOIIPCIIapaToB 1o OUTOJIOIrMKA THUCTOJIOTHUH,

JlaGopaTopus THCTONIOTHYECKOTO aHAIN3A:
690001, ITpumopckuii kpai,




Harnsnuenii martepuan (Tabnuiel, MyJSDKH W Jp.) TO|T. BiaguBoCTOK,

LUTOJIOTMM M THUCTOJIOTMH; XOJOAWIBHUK sl XpaHeHusi|o. Pycckuii, kxammnyc JB®Y, kopmyc L,
mpo0 — 1 mT.; Bermsokabie mikadbl — 4 mit.; Tepmoctate! ayst|aya. 731 (yueOnas ayIUTOpUs VIS
3aJMBKU U PabOTHl ¢ MatepuasioM — 4 mT.; CyIIvIbHBIN |IPOBEIEHUST 3aHATHH  JTabOpaTOPHOTO U
mKkad — 1 mr.; MUKpPOTOMBI JUTSI IPUTOTOBJIEHUS CPE30B —|TPAKTHYECKOTO THTIA)

6 1wrT.; Bechl aHanMTHYECKME W OJEKTPOHHBIC JUIS
B3BEMIMBAHMS BemiecTB — 3 mT.; Auctwmistop — 1 mrT.;
JlaGopaTopHBIE CTONBI U CTYJIBSL.

Mono610k HP ProOmne 400 All-in-One 19,5 (1600x900), (690001, ITpumopckuii kpaid,

Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD|r. BiaausocTok,

7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb|o. Pycckuii, kammnyc JIBOY UnransHeie 3a1bl
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty |Hayunoit Oubauoreku JIBDPY ¢ OTKpBITHIM
CkopocTb nocryma B MaTepHET 500 MOHT/CeK. JIOCTYTIOM K (hOHITY

PaGoune mecra s Jroged ¢ orpaHHYeHHBIME |(Kopmyc A - ypoBenb 10) (ayauropuu ass
BO3MOXKHOCTSIMH ~ 3[JOPOBBSI  OCHAILICHBI JMCIUICSIMH 1 [CAMOCTOSITEILHOM paboThI)

npuHTepamMu  bpaiins; 00opyaoBaHBI: MMOPTATUBHBIMH
YCTPOWCTBaMH [UISl YTEHHUS IJIOCKONEYAaTHBIX TEKCTOB,
CKaHUPYIOIIMHA u YUTAFOLIMHA MalluHaMH1
BU/ICOYBEIUYUTENIEM C  BO3MOXHOCTBIO  PETYIISLMU
[[BETOBBIX CIIEKTPOB; YBEIMYHBAIOIINMH JIEKTPOHHBIMH
JIyIIaMH U YJIbTPa3BYKOBBIMHA MapKUPOBILUKaMU

Vill. ®OHAbI OHEHOYHBIX CPEJACTB

Jns gucnuiuimibel  «DyHKIIMOHATBHASS MOPQOJIOTHS KJIETOK» HCIOIB3YHOTCS
CJICYIOIINE OIICHOYHBIC CPECTBA:

Y cTHBIN onpoc:

1. Cobecenopanne (YO-1)

2. IpesenTarms / coobiienne (YO-3)

[TucemenHbIe PabOTHI:

1. Pedepat (ITP-4)

2. JlaboparopHas padota (ITP-6)

3. IpoexT (ITP-9)

4. 3anmava perpoaykrusHoro yposas (ITP-11)

YcTHbIH onipoc

YCTHBIA OMPOC IMO3BOJISICT OICHWUTH 3HAHHUS W KPYro3op CTYACHTa, YMEHHUE
JIOTUYECKH TOCTPOUTH OTBET, BIAJACHHEC MOHOJOTHYECKOW pEUYbl0 W  WHBIC
KOMMYHHKATHBHBIC HABBIKH.

OOyuaromiasi GyHKIHS COCTOUT B BBISBICHHH JIETael, KOTOPBIC MO KAKUM-TO
HNPUYMHAM OKA3aJMCh HEJOCTATOYHO OCMBICJICHHBIMH B X0J1€ YUCOHBIX 3aHATHU U MPH
HOJITOTOBKE K 3a4€Ty.
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Cobecedosanue (YO-1) — CcpeacTBo KOHTPOJS, OpPraHM30BaHHOE Kak
crenuanpHas Oecena mpenojaBaTesis € OOy4aroIMMCsT Ha TEMBbl, CBSI3aHHBIE C
U3y4aeMoOll JTUCHUIUIMHOM, M pacCUMTaHHOE Ha BbUICHEHHME OObeMa 3HaHUM
oOyuJarolerocs o ONpeeIEHHOMY pa3zielly, TeME, IPoOIeMe U T.I.

Ilpezenmayust / coobwenue (YO-3) — NPOIYKT CaMOCTOSATEIBHOW pPadOTHI
oOyuaromierocsi,  MNPEACTABIAIOIMMNA  cO00i  myOJIMYHOE  BBICTYIJICHHE IO
MPE/CTAaBICHUIO TOMYUYEHHBIX PE3yJIbTATOB pEIICHUS OMPECICHHON y4eOHO-
MPAaKTUYECKOM, Yy4eOHO-UCCIEeNOBATENbCKOM WJIM HaydyHOM 3amauyn. B pamkax
HACTOSALIEH NWUCLUMIUIMHBI JOKJIAJ C MpEe3eHTalUued SBISETCS CPEICTBOM YCTHOTO
HpeCTaBICHUS Pe3yIbTaToB paboThl Haj pedepatom (ITP-4).

IIucbMmeHHbIE PA0OTHI

[lucbMeHHBIE OTBET TMpUydYaeT K TOYHOCTH, JIAKOHUYHOCTH, CBS3HOCTH
M3JI0KeHUsT MbIcTH. [lucbMeHHast mpoBepKa MUCIOJb3YETCS BO BCEX BUJAX KOHTPOJIS U
OCYULIECTBJISIETCS KaK B ay/IUTOPHOM, TaK U BO BHEAYAUTOPHOU padoTe.

Pegpepam (IIP-4) — cpeAcTBO, MO3BOJISIONICE OICHUTh YMEHHUE O0YJaroIIerocs
NUCHbMEHHO H3JIaraTh CyTh MOCTaBJICHHOW MPOOJIEMbI, CAMOCTOATEIBHO IMPOBOJIUTH
aHaJu3 JTOW MPOOJIEMBI C HCIOJIB30BAHUEM KOHIENIMA M  aHAJIUTUYECKOTO
MHCTPYMEHTApHUSI COOTBETCTBYIOIIEH IUCIUIUIMHBI, JI€1aTh BBIBOABI, 0000IIarOLINE
ABTOPCKYIO MO3UIMIO MO MOCTaBJIEHHON mpobiieMe. B pamkax HaHHOW AMCIUIUIMHBI
ABJISIETCS] TPOJYKTOM CaMOCTOSITENIbHOM pabOThI CTY/IEHTa, MPEACTABISIOUIUN KPAaTKOE
U3JI0)KEHUE B TMUCBMEHHOM BHUJE PE3yIbTaTOB TEOPETHUYECKOr0 aHaIn3a HayYHBIX
0030pHBIX cTaTel Mo 000l TemMe, yKiIaabiBatouieicss B mpooiemy «MeToasl OLleHKU
(YHKIIMOHAJIBHOIO COCTOSIHUA KIETOK». CTYA€HT IOJIKEH PACKPBITh CYTh UCCIEAYEMOt
npo0JIeMbl, ONMUPasiCh Ha HECKOJIbKO (HE MEHee MATH) aBTOPUTETHBIX JTUTEPaTyPHBIX
UCTOYHUKOB TOCIEAHUX JIET, OOOOIIMTh HW3YYEHHBI MaTepuan U H3JI0KHUTh €ro
IPaMOTHO, MOCJIEI0BATEIbHO U JIOTUYHO, CPOPMYIUPOBATH BBIBOIBI UJIH 3aKIIOUYCHHUE.

Jlabopamopnas paboma (IIP-6) — cpeACTBO JUIsl 3aKPEIUICHUS U MPAKTHYECKOTO
OCBOCHMSI MaTepuaja [0 OIpeAesieHHOMY pa3feny. B pamkax JaHHOTO Kypca
7a00paTOPHBI  NPAKTUKYM  HalpaBlieH Ha  OCBOGHHME  METOJIOB  OLEHKH
(YHKIIMOHAJIBHOTO  COCTOSIHMSI ~ AKTUBHOCTH  KJIETOK  reMOJuM(bl  MOPCKHUX
0€ecro3BOHOUYHBIX (TeMosinM(pa JBYCTBOPUATHIX MOJUTFOCKOB, MCIIOJIb3yeMasl KaK TeCT-
cucTeMa ISl OLEHKH TE€HOTOKCMYHOCTH BOJHOM CpeAbl B pamMKax MOHUTOpPHHIA
COCTOSIHUS TIPUPOAHBIX MOMYJISIUN MPOMBICIOBBIX THAPOOMOHTOB POCCUNCKON YacTH
Snonckoro mops). Padoter No1 u No 2 mpoBoasiTCs ¢ UCIOJIB30BAaHUEM Y4eOHBIX
npenapaToB U Mukpodororpaduil U3 KOUICKIMU Kadeapbl, a TakkKe Ipenaparos,
IPUTOTOBJIEHHBIX CAMUMU CTYJEHTaMU B xoje 3aHsATus Ne 1. J{ns npoBeneHus padbot
Ne 3 u Ne 4 npusnekarorcs yuensie u3 IBO PAH, koTopsie ucnonb3yor B yueOHOM
Ipolecce COOCTBEHHBIM HAy4YHBIA MaTepHall, YTO TMO3BOJSET YYAIIUMCS MOJIYyYUTh

MPEJCTaBICHUE O pealbHbIX HMMYHOIIMTOXUMUYECKUX M  MOPPOMETPHUECKUX
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yccae10BaHusIX, MpoBoauMbiXx Ha JlanmpHeM Bocroke Poccnn. OneHka 3a KaxIyro
1abopaToOpHyI0 paboTy OIpeAeNseTcsl aKTUBHOCTBbIO CTYACHTA, TIIATEIbHOCTHIO
BBIITOJTHEHUSI TEXHOJOTHYECKUX MPOUEAYpP, KAdeCTBOM IIOJYyUYECHHBIX IPENApPaTOB,
Tabaui u pororpaduii.

Ilpoexm (IIP-9) — npencraBiseT coOO0i IEIIBHOE 3aBEPIIICHHOE HCCIICIOBAHHE,
HANpPaBJIICHHOE HAa PEIICHWE KOHKPETHOW HAYYHOW WM MPOW3BOJCTBEHHOW 3aJayu,
pe3yJbTaTOM KOTOPOTO SIBJSIETCS HEKHMM ITPOEKTHBIM NPOAYKT. B pamkax HacTosmien
JUCLUIUIMHBI 3aBEpIIAET HUKJII JAOOPATOPHBIX PAOOT U SIBISETCS KOHEUHBIM IMPOTYKTOM
BBITIOJIHEHUS ~ KOMIUIEKCHOTO  y4eOHO-MCCIIEeIOBATEIbCKOIO  3aJaHusl  «AHaIu3
(PYHKIIMOHAJIBHOTO COCTOSIHUS LIUTOCKEJIETAa TEMOLIUTOB JIBYCTBOPYATHIX MOJUIFOCKOB C
UCIOJb30BAaHUEM HMMYHOLUTOXUMHUYECKOro okpammuBanus DAPI-Rhodamine wu
nporpammel ZEN (blue edition)». ITpoekT odopmiisercss B BUAE KPAaTKOrO HAy4YHOIO
cooOl1eHus, TpeOyeT aHAJIUTHYECKUX, HCCIICIOBATEIbCKUX HABBIKOB M yMEHUS
OpUEHTHUPOBAThCA B HAYYHOM HH(DOPMAIMOHHOM MPOCTPAHCTBE. BrimonHsercs B
WHIUBUIyAIbHOM mopsake. OILIEHMBAeTCs IO TOYHOCTH W3JIOKEHUS W TIIyOuHE
0OCYKIE€HHS pe3ybTaTOB, MOJIYYEHHBIX B X0J1€ BBIMOIHEHUS Ja0OPAaTOPHBIX paldoT.

3aoaua penpoOdyKmueHo20 YpOo8HA — OTO YIPAKHEHUE, CBSI3aHHOE C
OCMBICJIEHHBIM BOCIIPOM3BEACHUEM (YCTHBIM WM MUCBMEHHBIM) HH(pOpMaIUH,
MOJIy4YeHHOM B X0Jie¢ o0yueHusa. B pamkax JaHHOTO Kypca 3alaHHe 3aKJII04aeTcs B
OoOHapy>KEHHH, ONMPENEICHUN U OMUCAHUU LUTOCKEIETHOW WJIM F€HOMHOW MaToJOTUu
TE€MOIIMTOB JIBYCTBOPYATHIX MOJIIIOCKOB 1O (poTorpadumu.

MeToauueckue PEKOMEHIAUH, OIIPCACTIAIONINEC IPOUHECAYPbI OCHUBAHUSA

pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHBI

OueHoyHbIe cpeACTBA 1S POMEKYTOYHOM aTTeCTALMHU
IIpoMexxyTouHass arrecranus CTYACHTOB IO JucuuIuinHE «DyHKIMOHaAIbHAs
Mopdosorus  KJIETOK»  NPOBOAUTCS B COOTBETCTBUM  C  JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamMu JIBOVY u sBnsercs oOs3arenbHoi. Dopma OTUETHOCTH MO
JTUCUUIUIMHE — 3a4eT (1-1, oceHHUl cemMecTp).

MeToauuyeckue yKa3aHusi 1o cjaayde IK3aMeHa
Dk3ameH mpoxoaut B ¢popme cobecenoBanus (YO-1) u nmpuHUMaeTcs BEIyIIUM
npenoaaBaresieM. [Ipu G0JIBITIOM KOJIMYECTBE TPYII Y OJHOTO MIPETIOIaBaTEeIIs UK ITPU
OOJIBIION YHUCIEHHOCTH TIOTOKAa II0 PACHOPSDKCHHUIO 3aBEeAyIoniero Kadeapoit
(3amecTUTeNsT AMPEKTOpa MO Y4eOHOW W BOCHUTATENbHOW paboTe) AOIMmycKaeTCs
NpUBJICYCHHE B TIOMOIIb BEIyIIEMYy IMpEnoJaBaTelio IpYrux mpernoaasarencii. B
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MEPBYIO OYEpEeIb MPUBJICKAIOTCS MPENoAaBaTesu, KOTOpbIe MPOBOIMIN JTaOOPATOPHbIE
3aHATHS MO JUCHUILUIMHE B TPYyIIIAX.

B UCKIIOYMTENBHBIX Cy4asX, MO COTJACOBAHHMIO C 3aMECTUTEIEM IHPEKTOpPA
[Ixomnbl MO y4eOHOM M BOCIUTATEILHOM paboTe, 3aBeNyIOMMi Kadeapoil HMeeT MpaBo
MIPUHSATH 3a4€T B OTCYTCTBHUE BEAYIIETO MPENOaBATEIS.

dopMa npoBeneHHs 3K3aMeHa (yCTHas, MUCbMEHHAs U Jp.) YTBEPKIAaeTcs Ha
3aceJaHuM Kadeapsl MO COTJIACOBAHUIO C PYKOBOAMTEIEM B COOTBETCTBUU C paboyeit
MIPOrpamMMOil TUCUUTIIIUHBI.

DK3aMeH M0 JHUCIUIUIMHE BKJIIOYAET OTBETHI HA 2 BONPOCA U3 MPHUIIOKEHHOIO
HWKE cnucka. Bo BpeMs mpoBelNeHUs 3K3aMEHAa CTYIEHTbl MOTYT IIOJIb30BaThCS
paboueil nporpaMMoi AUCUMILINHBL. B ciydyae ncnosib30BaHus CTYAEHTOM CPEACTB IS
CIUCBHIBAaHUSI NPENoJaBaTellb MMEET MNpPaBO YJIaduTh CTYJEHTa C D3K3aMeHa, a B
AK3aMEHALMOHHYIO BEJOMOCTb [TOCTABUTh HEYIOBJIETBOPUTEIIbHYIO OLIEHKY.

Bpewms, npenocraBisieMoe CTYyAEHTY Ha IMOATOTOBKY K OTBETY Ha HK3aMEHE,
JOJKHO cOCTaBJIsATh He Oonee 20 munyt. [lo ucTeueHnn JaHHOTO BPEMEHU CTYIEHT
JIOJDKeH ObITh TOTOB K oTBery. Ilocie »Toro criemyer ycTHoe coOeceioBaHUE,
BKJIFOYAOIIEE OTBETHl HA OCHOBHBIE BOIIPOCHI, & TAKKE JOMOJHUTEIbHBIE BOIIPOCHI,
BO3HHKAIOIIME y MIPENOIABATEINS 110 X0y OTBETA.

[IpucyTcTBHe Ha 3K3aMEHE MOCTOPOHHUX JHUIL (KpOME JIMILI, OCYIIECTBIISIFOLIUX
MPOBEPKY) O€3 pa3pelieHusi COOTBETCTBYIOMIUX JUIl (peKTopa JMOO MpOpeKTopa Mo
yueOHOM M BocmHTaTenbHO padote, aupekTopa Llkoinsl, pykoBogutens OIIOII wiun
3aBeaytoiero kadeapoi), He gomyckaercs. MHBanuabl U Jula ¢ OTPaHUYCHHBIMU
BO3MOXHOCTSIMU  3JI0POBbsl, HE HMMEIOIIUME BO3MOXKHOCTH CaMOCTOSATEIBHOTO
NEPEIBIKEHMS, TOIYCKAIOTCS 3a4ET C CONPOBOXKAAIOLIUMHU.

[Tpu npomexyTOYHOM aTTecTaluu OOy4YaroIMMCS YCTAHABIMBAETCS OLIEHKA
«OTIIMYHO», «XOPOILIO», «yIOBIECTBOPUTEIBHO», WIH «HEYAOBIECTBOPUTEIbHO». [Ipu
HEsIBKE CTYJIEHTa Ha 3a4eT B BEJJOMOCTH JIEIAETCS 3AMUCh «HE SIBUJICS.

Bonpocel k 3k3aMeHy 10 JucUMIIMHE «DPYHKIUOHAIBLHAA MOP(OI0TrUs KIETOK»
1. Lluronorus - ee 3a1a4u U MECTO CPEU APYTUX HAYK.

2. Meroasl 1 METOI0IOTUS U3YUEHUS KIIETOK.

3. KileTka Kak OTKpbITasi MaTEpUAIBHO-PHEPTEeTUYECKAst CUCTEMA.

4. KneTka Kak caMOBOCTIPOM3BOASILAsACA HH(OPMALIMOHHAS CHUCTEMA.

5. KileTka Kak CEHCOpPHO-PEaKTUBHAsI CUCTEMA.

6. Kierka kak ymopsjo4YeHHas, CTPYKTypUpPOBaHHas cHcTeMa (IUCKPETHOCTH
OpraHU3alluNn).
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7. OOmast XapakTepUCTUKAa T€HETUYECKOTO ammapaTa KIETKA (CTpOeHHE U (PYHKIHH
KJIETOYHOI'O pa).

8. Opranmzainus XpomaTHHa: XHUMHYECKHH COCTaB XpOMAaTHWHA, pa3Mep TeHOMa,
CTPYKTypa reHoMa MPOKapHoT.

9. CTtpyKTypa reHOMa 3yKapHuoT, YPOBHU KOMIIAKTU3AIIMU XPOMAaTHHA.
10. KapuoTumn: ancino, pasmepsl, popma, auddokpacka XpoOMOCOM.
11. Cunres u npoueccunr MPHK, crimaiicunr.

12. S apeimiko u popmMupoBaHue pudbocoMm.

13. [llepoxoBatbiii sHAO0MIAa3MaTHUeckuil petukynyMm (LLIDOP), ctpykrypa u QpyHkimuu
pudoCcoM.

14. I'nankuit sHg0IIa3MaTHYECKU peTukyayM (I'DP), ero pa3HOBUIHOCTH U (PYHKITUH.
15. Annapat I'onbaku: TeHe3uc, CTPYKTypa U QyHKIUH.

16. JIn30cOMBI M BHYTPUKJIETOYHOE ITUILEBAPECHUE.

1'7. NnTerpanus 31eMEHTOB BaKyOJISPHOM CUCTEMBI.

18. OO6mias XapakTepUCTUKA DHEPreTUUEeCKOTOo MeTa0oiu3Ma KIETKH, HUCTOYHUKU
cunre3a ATO.

19. Mexann3Mm cunte3a AT® B MUTOXOHIpUAX U XJIopoIuiacTax (Teopust Murtuenna).

20. [TosryaBTOHOMHOCTh MUTOXOHJIPUH U TUIACTHU]T B dyKapuOTHOU KieTke. [Ipobiema
MIPOUCXO0XKIeHUS (OMoreHe3a) MUTOXOHIPUH U MJIACTU/L.

21. DHepreTuka NpoOKapuoT.

22. O01ast XxapaKTepUCTUKA OMTOPHO-IBUTATEILHON CUCTEMBI KJIETKH.

23. [IpomesxxyTouHbIE (PUITAMEHTHI.

24, MukpodunaMeHThl U aKTHH-MHUO3UHOBBIC JIBUTATEIHHBIE CTPYKTYPHI.
25. MukpoTpyOOUKH U TYOYIUH-IMHEUHOBBIC IBUTATEIHHBIC CTPYKTYPHI.
26. JIBuraTenbHbIN anmapar 0aKTepu.

27. CoctaB m o0Omas XapaKTepUCTUKA TOBEPXHOCTHOTO armapaTa KJIECTKH:
nJia3MaTu4eckas MeMOpaHa, TIMKOKAJIUKC, KOPTUKAIbHBIA IIUTOCKEIET.

28. TpancnopTHO-0apbepHast PyHKIUS MJIa3MalIeMMbl: TPAHCMEMOPAHHBIN TPAHCTIOPT,
BE3UKYJISIPHBIN TPAHCHIOPT.

29. PenentopHas (QYHKIUS IUIa3MAJIEMMbl: TIOHATHE PEIENINHA, Pa3HOBUIHOCTH
KJIETOYHBIX PELENTOPOB.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

AJre3usi U MEKKJIETOUHBIE KOHTAKTHI.

MMUTOTHYECKUN LUK 3YKAPUOTHOU KIIETKHU.
3akoHoMepHocTu perrkanuu JJHK.

MuTto3: (ha3bl U KHHETHUYECKHE MEXaHU3MBI.
OHJIOPENPOAYKIIUS KIETKWA: MHOTOSIEPHOCTh, SHAOMHUTO3, TOJIUTCHUSI.
Huddepennmanys KIETOK B THCTOTEHE3aX - 00IIHe TOHSITHS.
CTBOJIOBBIC KJIETKU U UX MTOTEHIIUH.

NHIyKTOpBI U peryisTopbl KIIeTOUHON AU PEpeHITUPOBKH.
Teopust nuddepeHnmamIbHON SKCIPECCUH TEHOB.

ITaTtosiorus u cMepTh KIETOK: HEKPO3 U aronTo3.

Kiierounas Teopust — UCTOpUS U COBPEMEHHBIE IMOCTYJIATHI.

KpuTtepun BbICTaBIeHUSI OLEHKH CTYIEHTY Ha IK3aMeHe
K sK3aMmeHy nomyckaroTcs 00ydyarolnecs, BRIMOIHUBIINE IPOrpaMMy O0yUEHHUs

M0 AMCHUINIMHEC, IPOCAINNEC BCC 3TAIIbI TCKYH_[Cﬁ arTTeCcranuu.

Ouenka TpebdoBanus K c)OpMHPOBAHHBIM KOMIIETEHMAM
CryneHT mokasall pa3BepHYTHII OTBET, MPEACTaBISIOMUN co00it
«OTJIUYHO» CBSI3HOE, JIOTHYECKOE, HOCJIe10BaTEIbHOE packpbITHE

MOCTaBJIEHHOTO BOIPOCA, MIMPOKOE 3HaHUE JuTepaTypbl. CTyIeHT
oOHapyX 1 NOHMMaHUE MaTepuayia, 000CHOBAaHHOCTb CYXKICHH,
CIIOCOOHOCTh TMPUMEHUTH TMONTYYCHHbIE 3HAHHS Ha TPAKTHKE.
JlomyckaroTcss HEKOTOPhIE HETOYHOCTH B OTBETE, KOTOPHIE CTYICHT
WCIIPABIISIET CAMOCTOSATEIBHO.

«XOpo1Io» CTyneHT 3HaeT BeChb M3YUEHHBIM MaTepuay; HO JIOIyCKaeT
HEKOTOpbIE HETOYHOCTH B OTBETaX Ha BONPOCHI 3K3aMEHAI[MOHHOT O
Owsieta M Ha JIONOJHUTENIbHBIE BOINPOCHI, KOTOPBIE 3aTaeT
npernojiaBaTeNlb, HO MPH 3TOM MOXKET HCHPaBUTh OLIMOKY MpU
3aJlaBaHuU €My HaBOJSIIUX BOIIPOCOB

«YAOBJICTBOPUTEILHO» CTYI[CHT HCIIBITBIBACT 3aTPYAHCHHUA IIPU OTBCTC Ha BOIPOCHI

9K3aMCHAIIUOHHOT'O 6I/IJ'IeTa, IJIOXO OTBEYACT HAa JOIIOJIHUTCIIbHBIC
BOIPOCHI NPCIOJAABATCIIA

CryneHT oOHapyXuBaeT He3HaHue Oousbllell yacTu mpoOliem,

«HEYIAOBJECTBOPUTECJIBbHO» CBA3aHHLIX C U3YYCHUCM BOIIPOCA, OOIMYCKACT OIIMOKH B OTBECTC,

HCKaXKaeT CMBICI TEKCTa, OECIOPSIOYHO U HEYBEPEHHO H3J1araeT
Matepuan. JlaHHas OIEHKAa XapakTepU3yeT HEIOCTaTKH B
MOATOTOBKE  CTYIEHTa, KOTOpbIE  SBISAIOTCA  CEPHE3HBIM
NPEMATCTBHEM K YCHEIIHOW mNpodeccHOoHanbHOM M HaydHOU
JESITEIbHOCTH.

OueHouyHbIe cpeCTBA ISl TEKYIIEH aTTecTAlNU
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Tekymas arrecranus CTyI€HTOB O AUCLUHUIUIMHE OPOBOJAUTCA B COOTBETCTBUU C
JIOKaJIbHBIMM HOpMAaTUBHBIMU akTaMu [IBOY u sBnsgercs o0s3aTebHOM.

Tekymas arTecTanus HTPOBOJUTCS B (PopMe KOHTPOJIBHBIX MEPOINPHUSATHMA II0
OLICHHBAHUIO (PAaKTHUYECKUX PE3yJIbTaTOB OOyueHHUs CTyaeHToB (3ammre pedepara ¢
MIPE3CHTAIUCH, BBITIOJHEHUS JTa0OPATOPHBIX PabOT C YCTHBIM 3KCIIPECC-OMPOCOM B
KOHIIE 3aHSTHA, Clauy€ MPOEKTAa U PEIICHUM 3aJaud PEHpOIyKTUBHOTO YPOBHS) U
OCYIIECTBIISIETCS BEYIIUM MPENOAABATEIEM.

OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

— yueOHast JUCIUIIIMHA (AKTUBHOCTH Ha 3aHATUSIX, CBOEBPEMEHHOCThH BBITIOJTHCHUS
pPA3JIMYHBIX BHUIOB 3aJIaHUM, IMOCENAEMOCTh BCEX BHUJOB 3aHATHU MO aTTECTYEMOH
JTVCLUUILINHE);

— CTEIEHb YCBOCHUS TCOPETUUECKUX 3HAHU;

— YPOBEHb OBJIAJICHUSI MPAKTUYECKUMH YMEHHUSIMU U HAaBBIKAMH 10 BCEM BUIAM
y4eOHOH padOThI;

— pe3yJbTaThl CAMOCTOSATEIILHOU paOOTHI.

CocraBisieTcs KaJeHIapHbIN IIaH KOHTPOJIBHBIX MEPOIIPUATHI TTO TUCIUTLIMHE.
OreHKa TOCEIIaeMOCTH, aKTUBHOCTH OOYYArONIUXCS HA 3aHATHSAX, CBOCBPEMEHHOCTD
BBITNIOJTHCHUS PA3JIMYHBIX BUJOB 3aJaHUM BEJAETCS HA OCHOBE KypHasa, KOTOPbIA BEIET
MpenojaBarelib B TECUCHUE Y4eOHOIro ceMecTpa.

Kpurepuu ouenuBanus pedepara

Ouenka TpebdoBanus

«OMIUYUHON CTyneHT BiaieeT HaBBIKAMH CaMOCTOSITENBHO pedeprupoBaTh
JUTEepaTypHble HWCTOYHUKHA TIO TEeME HCCIEJOBaHM, a TaKkKe
METOJIaMH aHaJIN3a TEOPETUYECKUX U/UIIH MPAKTHUECKUX aCTIEKTOB
n3ydaemoii oOjactu. Pedepar xapakTepu3yeTcsi CMBICIOBOI
LEJIBHOCTBIO, CBSA3HOCTBIO M IIOCIIEA0BATEIbHOCTBIO W3JI0XKEHHUS.
Crynent ymeer o0000marh (akTHUECKUH MaTepual, eaTh
CaMOCTOsITeNIbHBIE BEIBOJIBI. PaboTa COOTBETCTBYET TpeOOBAHUSAM U
BBINTOJIHEHA B YCTAaHOBJICHHBIE CPOKH.

«xopouio» CryneHT BianeeT HaBBIKAMH CaMOCTOSITEIBHO pedeprupoBaTh
JTUTEepaTypHble HCTOYHUKH [0 TEME HCCICIOBAaHUS, a TaKKe
METOIaMH aHAJIN3a TEOPETUICCKUX W/WITH TIPAKTHIECKUX aCTIEKTOB
uzyyaeMoil obnactu. Pedepar xapakTepusyercss CMBICIOBOM
[ENBHOCTBIO, CBSI3HOCTBIO M ITOCIIEIOBATEIHLHOCTHIO W3JI0KEHUS,
HO MMEET NOrpenIHocT! B opopmieHnu. CTyJeHT ymeeT 00001maTh
dakTHUeCKuii MaTepHual, Je’aTh CaMOCTOSTEIbHBIC BBIBOJIBI,
JolyckaeTcss  He  Oojiee  OJHOW-ABYX  HETOYHOCTEH B
dbopMynupoBaHUH BBIBOJIOB. PaboTa cooTBeTCTBYET TpeOOBaHUSM
Y BBINOJTHEHA B YCTAHOBJICHHbBIE CPOKHU

«yooenemeopumenvno» | CTyIeHT ¢ TPYyAOM BIAJeeT HABbIKAMH CaMOCTOSTEIbHO
pedepupoBarh TUTEPATYpHBIE HCTOYHUKH 110 TEME UCCIIETOBAHMS,
a TaKKe METOJaMH aHaJn3a TEOPETUYECKUX W/WJIM MPAKTHUYECKUX
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acmekToB wm3y4daemou obOmnactu. Pedepar He Xxapakrepusyercs
CMBICJIOBOW IIETTBHOCTBIO, CBS3HOCTBIO W IOCIIEIOBATEIHHOCTHIO
U3JIOKEHUS, MMEET CYIIECTBEHHBbIC OIMMOKU B OG(OpMIICHUH.
CtygeHT ¢ TpyaoM o0000maer (akTHYECKU MaTepHall,
3aTpyIQHSETCSl  CHeNaTh CaMOCTOSITeNIbHBIC BBIBOABL. Pabora
BBINOJIHEHA U C/IaHA HE B YCTAHOBJICHHBIC CPOKH, C OTIO3IaHUSIMHU

« Heyt)oeﬂem 6OopumejibHoO»

He packpbiTa CTpyKTypa U T€OpeTHYecKas COCTABISIONIAs TEMBI.
CryneHt He ymeeT 0000marh (akTHUYECKUH MaTepuani, JeaTh
CaMOCTOSITENIbHBIC BBIBOJIBI, HE BIIAJCET HABBIKOM pedeprupoBath
JUTEepaTypHbIe HICTOUYHUKHU. Pedepar He BITIOTHEH.

KpuTtepun oneHnBaHusi 10KJIaJa C Mpe3eHTaluel

- 2 6asna 3 0asna 4 panna 5 6ay0B
£ (HeynoBJIeTBOP | (YIOBJIETBOPHTE (xopo1uo) (oTauuHo)
= UTeILHO) JBHO)
=)
Kpurepuu Conep:xanue KpuTepuen
[Ipob6iema He [Tpobnema [Ipo6nema packpeita. | [IpobGaema packpsita
packpsITa. packpseiTa He [IpoBenen ananu3 MOJTHOCTBIO.
o 3 OTCYyTCTBYIOT MOJIHOCTHIO. npobiieMsl 0e3 [IpoBenen ananus
=2 BBIBOJIbI BeIBOIBI HE MIPUBJICYEHUS po0OJIEMBI C
2 S c/IeaHbl U/WiIn JIOTIOJTHUTEITbHON IpUBJICUEHUEM
§ 2 BBIBOJIBI HE auteparypsl. He Bce | TOMOTHHUTENBHOM
a = 000CHOBaHbI BBIBOJIbI CJIEJIaHBI JUTEPATYypHI.
W/ 000CHOBAHEI BriBoiBI
000CHOBAHBI
[IpencraBnsema | IIpeacraBisiemas | IIpencrasisgemas IIpencrasnsiemas
s uHbopManusa | uHGopmauus He | uH(pOpMaIMs He uHpopManus
JIOTHYECKH HE CHCTEMAaTH3MpPOBa | CHCTEMAaTH3UPOBAaHA U | CHCTEMAaTU3HPOBAHA,
cBsizaHa. He Ha W/WIM He MOCJIeJOBATENbHA. nocjeoBaTenbHa U
WCTIOJNB30BaHBl | TIOCenoBatenbHa | Mcmonp3oBaHo Oojiee | JIOTHYECKH CBSI3aHA.
® npodeccuonans | . Mcnonp3zoBaHo | 2 mpodeccuoHanbHbIX | Mcmonb30BaHO
= HbI€ TEPMUHBI. 1-2 TEPMHHOB. oonee 5
% OtcytcTBYyeT npodeccuonansH | [IpencraBnen npodeCcCHOHATBHBIX
s WJLTIOCTPATHBHBI | BIX TEPMHUHA. WIJLTIOCTPATHUBHBIN TEPMHUHOB.
= it MmaTepuan B WnmtocTpaTUBHBI | MaTepuall B BUJIE IIpencrasnen
2. BUJIE OJIOK- i MmaTepuain B 0J10K- CaMOCTOSITETILHO
= Jrarpamm, BUjie OJIOK- uarpamm, npoguien | clienaHHbId
npoduieit JHarpamm, WJUTIOCTPATUBHBIN
npoduieit MaTepHal B BUJE
3aMMCTBOBaH OJ10K-
Jauarpamm,
npoduneit
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He Hcrnonbs30BaHbl Hcnons3oBansl [upoko
o UCIIOJIb30BaHbl | TEXHOJOTHUH TEXHOJIOTHH UCIOJIb30BaHBI
= TEXHOJIOTUH PowerPoint PowerPoint. He 6osiee | TexHOI0THU
= PowerPoint. 4acTUYHO. 3-4 2 omuboK B (PowerPoint u np.).
E. bonbiie 4 OLIMOKH B MIPEACTABIISIEMOU OTCyTCTBYIOT
= omuOOoK B MpeACTaBIsieMO | mHGOpMAIUN OIUOKH B
© NpEJCTaBIsIeMO | HHPOpPMALUU MPEeCTaBIAE MO
1 nadopmanuu nHpopmaruu
s Her orBeToB Ha | ToJIBKO OTBETHI OTBeThI HAa BOIPOCHI OTBeTbI HAa BONPOCHI
; § BOIIPOCHI Ha 3JIEMEHTApHBIEC | OJHBIEC U/UIH TMIOJIHBIE, C
g = BOTIPOCHI YaCTUYHO TOJIHBIC MPUBHUICHUEM
= S OPUMEPOB U/UIIH
= MOSICHEHUI
Kpurepuu oneHuBanus J1a060paTopHbBIX padoT
Ouenka TpeboBanusi
CTyneHT BBINONHIET Ja0OpaTOpHYI0 paboTy B TOIHOM 00BEME C
coOIIIO/IeHNEM HEOOXOAMMOM TMOCIIE0BATEILHOCTH IEHCTBHIA; MPABHIBHO
«3aumenoy» ompezenseT 1edb padoThl; TOYHO M aKKypaTHO BBIMIOJIHAET BCE 3alUCH U

PHCYHKH; yMeeT 0000marh (aKTHYeCKUHd Marepuan, IMPaBUIBHO
dopMynupyeT BBIBOJBI; B XOJI€ 3aKJIIOYMTEIBHOTO 3KCIpecc-orpoca
IrPaMOTHO M JIOTMYHO OIMCHIBAET XOJ pabOThl M OTBEYAET HA BOMIPOCHI
TEOPETUYECKON YaCTH 3aHSATHS.

«HEé 3a4umeHo)

CryneHT He BBINOJIHWI paboTy WiIM OOBEM BBIOJHEHHOW YacTU HE
MO3BOJISIET C/IEaTh MPAaBWIbHBIE BBIBOJBI; HE MOHUMAET Liedb padoThI; B
x0/1€ paboThI JOMYyCKAaeT rpyObie OMMUOKH, KOTOPhIE HE MOXKET HCIPABUTH,
WJIA HEBEPHO NMPOU3BOANUT HAOIIOICHHSI, U3MEPEHMSI, BBIYMCICHUS U T.I1.; HE
ymeeT 00001maTh pakTUIECKHil MaTepual.

KpuTtepun onieHnBaHusi NpoeKTa

Ouenka TpebdoBanus
CryneHT mpenocTaBwil MPOAYKT B BHJI€ HAyYHOM CTAaThbU THIA KPAaTKOIO
COOOLIEHNs MO pe3yiabTaTaM IMKJIa COOTBETCTBYIOIIUX Ja0OpaTOPHBIX
«;3aumeno» pabot. TeKCT CTPYKTypUpOBaH B COOTBETCTBUU C MPAaBUIAMU O(POPMIICHHS

HAay4YHOM CTaThH, COJACPKUT riaBbl «BBeneHuey», «Marepuaibl U METOIBIY,
«Pe3ynpTaThl U 00CYXIeHUEY, «3akmoueHuey, «Cucok nureparype». Bo
«BBenenun» dYeTko cOpMYIHpOBaHA I€b W aKTyaJbHOCTh DPaOOTHI,
MIPHUBEJICH KpaTKuil 0030p IuTeparypsl o npobdieme. B rnaBe «Matepuaisl
U METOJBl» OINHCAaHa OWOJOTHs OOBEKTa WCCIECNOBAHUSA W TMOAPOOHO
W3TI0’KEHBI METOJIbI, OCBOCHHBIE BO BpeMsl T1aOOpaTOpPHOTrO MpakTHKyma. B
rnaBe «Pe3ynbTatel M OOCYXAEHHE» NpuUBeNeHbl (oTorpadpuu Ma3KoB
FEMOIIUTOB, JAHO MCUEPHBIBAIOLIEE CIOBECHOE OINHMCAHHE MOJYYEHHBIX
pe3ynbTaTOB, TMPOU3BEACHO UX COIMOCTaBICHUE C JIUTEPATypHBIMHU
JTAaHHBIMH.

«HEé 3a4YMmeHo))

CTygeHT He npefoCTaBWII MPOEKTHBIM NPOAYKT WJIM HE BBINOJIHUI
TpeOOBaHUs, NPEAbABISIEMbIE K CTPYKTYPE U COJCPKAHUIO HAYYHOU CTAThH.
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KpuTtepun oneHnBaHus 3a1a4M penpoaAyKTHBHOIO YPOBHS

Ounenka

TpedoBanus

«3aumeno»

CryneHT ompenenui NaTOJOTHI0 TeMOLMTOB Mo ¢ororpaduu, omnucanl
COOTBETCTBYIOIINE () YHKITMOHAILHBIC HAPYIICHHUS.

((HEé 3a4meHO0))

CTyzeHT He OlpeIesil NaTOJOTHIO FeMOLUTOB 1o doTorpaduu
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