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1. HaumeHoBaHUE QM CIUATIIHHBI
MonexysipHble OCHOBBI OMOUHXKEHEPU U

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaIpaBJIEHHOCTh JKCIIEPUMEHTAIbHASI OUOIOTHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUIUIMHB MoseKyIsipHbIe 0CHOBBI OMOMHKEHePHH Yy 00y4aronierocs
JOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOMINE KOMIIETCHIINN:

06.03.01 buosorus (HarmpaBIEHHOCTH : DKCIEPUMEHTAIbHAS OMOJIOTHS)

OIIK.4 crtocoOHOCTh OCBAaWBATh HOBBIE TEXHOJOTHUU U IPUMEHSTh UX JIJIsl TPOBEICHHUS
€CTECTBEHHOHAYYHBIX HCCIIEA0BaHUN

IIK.17 neMmoHCTpUpPOBATh 3HAHKE OCHOBHBIX METOJIOB M TMIEPCIIEKTUB COBPEMEHHOW OMOTEXHOJIOTUH, UMETh
MPEACTABJICHUE O MIPUHITUIIAX TeHETUUECKOW HHKEHEPUHU



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 06.03.01 buonorus (HanpaBIeHHOCTh: DKCIIEpUMEHTAIbHAsE OMOJIOTH)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOpPHBIX 14
padoT, 3aHATHIA 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposibHOE MeponpusTue (1)
[TuceMeHnHOE KOHTpOIbHOE MeponpusTue (2)
®opMBbI POMEKYTOUHOIM Ox3ameH (7 TpumecTp)
aTTecTaluu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BBenenue

MonekymnsipHasi OMOTEXHOJIOTUS KaK IJIaBHOE HAlpaBlIeHUE B Pa3BUTHU O0IIel OMOTEXHOIOTHH.
Bo3HHKHOBEHNE MOJIEKYJISIPHON OMOTEXHOJIOTUU U UCTOPHS €€ pa3BUTUS. MOJeKyIIpHO-OMOTEXHOIOTMUECKast
peBosmtonius B Ouonoruu. Texnonorus pekomOnHanTHeIX JTHK.

buoJsiornyeckue cucreMbl, HCMOJIb3yeMble B MOJIEKYJISIPHOM OMOTEXHOJIOTHH.
[Tpoxapuotsl u sykapuothl. Escherichia coli u Saccharomyces cerevisiae kak OCHOBHbIE OMOAreHTHI B
pa3paboTKax MOJEKYJISIPHO-TeHETUIECKUX UCCIeoBaHui. KyIbTyphl 9yKapHOTHYECKIX KIETOK.

OcHOBHBIE 3JIEMEHTBI U MPOLECCHI, HCNOJIb3yeMble B MOJIEKY/JISIPHOM OHMOTEXHOJIOTHH.
Crpyxrypa JHK. Perumukanus. Pacmdpoka renerndeckoit madopmarn: PHK u 6enok. Tpancnsus.
Perynsuus tpanckpunuuu y 0akrepuil. Perynsauus TpaHCKpUIIUK Y 9YKapHOT.

Texnosorus pekomounantTubix JTHK.
Pectpunupyromue sHnonykieassl. [Inasmunnsie Bektopsl. Tpanchopmarus u or6op. CoznaHue U CKpUHUHT
6ubsimorek. KioHupoBaHue CTpyKTYPHBIX T€HOB 3YKapHOT. BEeKTOpBI M BEKTOPHBIE CUCTEMBI JIs
KJIoHUpoBaHus KpynHbIX ¢pparmentoB JIHK. Bexropsl Ha ocHoBe OakTeprodara. Kocmuapl. ['enetnueckas
TpaHcpopMalys IpOKapHoT.

XMMUYeCKUIl CHHTE3, Ollpe/ie/ieHHe HYKJIeOTHIHOM nmocJienoBarejbHOCcTH 1 aMmiviupurkauus AHK.
Xumuueckuit cuntes JIHK. ®ochopamuautHeiii metos. [IpuMeHeHHE CHHTE3UPOBAHHBIX OJTUTOHYKICOTHIOB.
Cunre3 renoB. Merozsl cekBenupoBanus [JHK. [Tonumepasnas uennas peakuusi.

OnTumMu3anus IKCIPecCHH reHOB, KJIOHHPOBAHHBIX B IPOKAPHOTHYECKUX CHCTEMAaX.
Perynupyembie IpoMOTOpBL. DKCIPECCUs TEHOB IPU YYaCTUHU CUIIBHBIX PETYIUPYEMBIX IPOMOTOPOB.
Kpynnomacmrabusie cuctemsl. Mcnonb30BaHue Jyist SKCIIPECCUU T€HOB IPYTUX MUKPOOPTaHU3MOB. XUMEpPHBIE
OeJKu, UX pacllleluIeHUe U IpUMeHeHne. TpaHCIsILIMOHHbIE SKCIIPECCUPYIOIINE BEKTOPbI. CTabuIu3arnus
6enxoB. MuTerpanus uyxepoanoit IHK B xpomocomy xo3siunHa. [loBbiienne 3 heKTuBHOCTH CEKpELu.

ITosryyeHne peKOMOMHAHTHBIX 0€JIKOB € MOMOIIbIO YYKAPHOTHYECKHX CHCTEM.
Cuctemsl skcipeccunt Saccharomyces cerevisiae. Bekropsr uis S. cerevisiae. [Ipsimast sxcnipeccust B S.
cerevisiae. Cekperus reTepoIorHuHbIX OEJIKOB, CHHTE3UPYEMBIX S. cerevisiae. [Ipyrue 1poxKxeBble CUCTEMBI
skcnpeccun. CHHTE3 MOBEPXHOCTHOTO aHTUTeHa Bupyca renatuta B. Cuate3 Oprubero nuzonuma C2. CucrteMbl
HKCHPECCHHU C HCIIOJIb30BAaHUEM KYJIBTYP KIETOK HaceKOMBIX. CHcTeMa SKCIIPECCUPYIOIINX BEKTOPOB Ha OCHOBE
6akynoBupycoB. [Tonmyyenne pekoMOMHAHTHBIX OakynoBUpycoB. Co3qaHNe YETHOYHOTO BEKTOpa HA OCHOBE
OaxynoBupycoB yist E. coli u keTok HacekoMbIX. Brienenne pekoMOMHAHTHOTO OeJiKa U3 KJIETOK HACEKOMBIX
C MIOMOILBI0 aQpPUHHOTO CBA3BIBAHUS. DKCIPECCUPYIOLIUE BEKTOPHI Ui pabOTHI C KIETKaMH MJIEKOMUTAIOIIHX.
CenekTruBHBIE MapKEepHBIE IeHbl. DKCIPECCHS IBYX KIIOHHPOBAHHBIX I€HOB B OJJHOM KJIETKE MJIEKOIUTAIOLIHX.

HanpagJieHHBII1 MyTareHe3 ¥ reHHAasi HHKeHePHUsi 0eJIKOB.
HanpaiieHHbI MyTareHes: Metoauka. ONUroHyKJIeoTHI-HalIpaBJIeHHbII MyTarenes ¢ ucrnoiabs3zoBanuem JJHK
(ara M13. OnuronykiaeoTu I-HaMpaBICHHBIM MyTareHe3 ¢ Ucroiib3oBanueM riazmuanon JJHK.
OnuroHyKJICOTH I-HANIPABIECHHBIN MyTareHes3 ¢ ucnoyibzoBanueM [11P-ammmmdukanuu. CioydaliHbIi MyTareHes
C MCIIOJIb30BAaHUEM BBIPOXKACHHBIX OJIUTOHYKJIEOTUIHBIX ITpaiiMepoB. CilydaliHbIi MyTareHes c
MCTIOJIb30BAHUEM aHAIOTOB HYKJICOTHIOB. | 'eHHas nmxenepus 0esnkoB. OOpa3oBaHUE JOMOIHUTEIbHBIX
TUCyIb(GUAHBIX CBsI3€i. 3aMeHa acraparvHa Ha JIpyrue aMUHOKHUCIIOTHI. Y MEHbIIIEHNE YHCIIa CBOOOIHBIX
cynbGruapmibHbIX rpyni. [loBeienne pepMeHTaTUBHONW aKTUBHOCTH. VI3MeHeHue noTpe6HOCTH (hepMEHTOB B
MeTaJuIndeckux Kodakropax. M3menenue cnenuduyunoctu pepmenra. [losbienue
cTabuinbHOCTH U cienuduuHOCTH (PepMEHTHOTO OelKa.



MouJiekyasipHasi 0MOTEXHOJIOTUSI MUKPOOHOJIOTHYECKHX CUCTEM.
buotexHonornyeckue mporecchl Npu y4acTHH peKOMOWHAHTHBIX MUKPOOPTaHU3MOB. POCT MUKPOOpPTraHU3MOB.
[Tepuonnueckas xkynbTypa. [lepuoanueckas KynbTypa ¢ Jo0aBieHueM cyocTpara. HenmpepbiBHas KyJnbTypa.
[ToBeimenue 3¢ dexkruBHOCTH hepmeHTaruu. KyabTyphl ¢ BRICOKOH TNIOTHOCTHIO. bropeaktopsl. TunnyHbie
KypIHOMAacIITaOHble CUCTEMBI pepMeHTaluu. J[ByxcTyneHuartas pepMeHTalus B TAHAEMHBIX 3PIH(THBIX
O6uopeakropax. J[ByxcryneHuaras pepMEHTALUs B OJJHOM PEAKTOPE ¢ MEXaHHMUECKUM IEePEMEIINBAHNUEM.
[Tepuoandeckast pepmeHTAIHS U TIepUOIUIecKas pepMeHTaIus ¢ nodaBneHueM cyocrpara. COOp KIETOK.
Pazpymenue knetok. JlanpHeiimas oopadotka. ComroOunu3anus 6eIKoB.

MouJiekyasipHasi IMArHOCTHKA.
MeTo 11 UMMYHOTUArHOCTHKH, cucTeMbl JIHK-anarnoctuku, MonekyaspHas AMarHOCTUKA TeHETHUECKUX
3a00NIeBaHUH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. lllenxynos, C. H. I'eneTndeckas nrwkeHepus : yueoHo-cpaBouHoe mocooue / C. H. llenkyHoB. —
HoBocubupck : Cubupckoe yHUBEPCUTETCKOE M3aaTenbcTBO, 2017. — 514 ¢. — ISBN 978-5-379-02024-8. —
Tekcr : anexTpoHHbIH // DnekTponHo-O0uboTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/65273.html

2. 'ennas nuHxeHepus B OMOTEXHONIOTHH (ceMUuHaphl):yueOHoe nmocodue/I". A. XXypasnesa [u np.].-2-e u3f.,
nepepab. u gomn..-Cankt-Ilerepoypr:Oxo-BekTop,2019, ISBN 978-5-906648-98-3.-135.-bubnuorp.: c. 134-135

3. Kpebc, k. I'enst o JIstouny / JIx. Kpe6c, O. Nommmreitn, C. KunnaTpuk ; nepeBon . A. Kodbuaau [u ap.]
; mon penakiueit JI. B. Peopukosa, H. 10. Yeman. — 4-e uzn. — Mocksa : JlTabopartopust 3Hanui, 2021. — 920
c. — ISBN 978-5-93208-506-6. — Texkcr : anextponHslIii // Lludpposoit o6pazoBatensHblii pecypc IPR SMART
: [caiiT]. https://www.iprbookshop.ru/105765

JdonojHuTEILHAN:

1. Kumynés, . @. Obmas 1 MOJIEKyJIsIpHAs TeHETHKA : yaeOHoe mocobue st By30B / M. @. XKumynés ; mon
penakuueii E. C. bensies, A. I1. AxudpreB. — HoBocubupck : CuOupckoe yHUBEPCUTETCKOE U3AaTENbCTBO,
2017. — 480 c. — ISBN 978-5-379-02003-3. — TeKcT : 3JIeKTpOHHBIH // DIEeKTPOHHO-OMOIHNOTEUHAs cUCTEMa
IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/65279

2. buotexHonorus (C OCHOBaMH I€éHHOM MH)XEHEpUH ):ydeOHoe mocoodue/DenepaibHOe areHTCTBO 10
oOpasoBanuto, [lepmckuii rocynapcrBeHHbii yuusepcurer.-Ilepmp,2009.-171.-bubnuorp.: c. 170



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.ncbi.nlm.nih.gov/genbank GenBank
https://www.ncbi.nlm.nih.gov/pubmed PubMed
http://biotech.nature.com HoBocTu 6uorexHomoruun
http://www.biotechnology-journal.ru XXypnan "buorexnonorus"
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

OO6pasoBarenbHblii mpoliece o AucuIinHe MoJsieKy/aspHble 0CHOBbI OMOMHKEHePUH [IPE/IoIaraet
UCTIOJIb30BAHUE CIIEAYIOIIETO MTPOrPaMMHOTO o0ecTieueH s 1 HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
[Tpe3eHTanioHHbIE MaTepUaIBI (CIaWIBI IO TEMaM JICKIIMOHHBIX U IPAKTHYECKUX 3aHATHH);

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbaunoteunyto cucremy (ObC)

JOCTYTI B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00Pa30BaTEIbHON Cpe/ly YHUBEPCUTETA,

MHTEPHET-CEPBUCHI U 3JIEKTPOHHBIE PECYPCHI (IIOMCKOBBIE CUCTEMBI, SJIEKTPOHHAS 110YTa, TPO(ECCHOHANBHBIC
TEMaTHYECKHE YaThl U (POPYMBI, CHCTEMBI ayIHO ¥ BUEO KOH(DEPEHIINH, OHJIAIH SHIIUKIOTCIUH U T.1I.).
[Tepeyenr HEOOXOAUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOIHO PacCIpOCTPaHSIEMOTO TPOrPaAaMMHOTO
o0ecrieyeHus :

1.ITpunoxeHne MO3BOJISIONIEE MPOCMATPUBATH U BOCIIPOM3BOANTE MeauakoHTeHT PDF-daiino «Adobe
Acrobat Reader DC».

2.IIporpammebl, IEMOHCTpAIMK BUAeo MaTtepuanoB (npourpsiBaresns)« WindowsMediaPlayer».
3.ITporpamma npocMoTpa HHTEpHET KoHTeHTa (Opay3ep) «Google Chrome».

4.0¢ucHsit maker npunoxenuit «LibreOffice».

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aITaHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOh30BaHNE
MaTepuasoB, pa3MeleHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B pEeXKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cuctema BHIeoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTE€PUAIIOB U MPE3CHTAILINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHusl Uil COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOX0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJIbHOTO MPOLECCa M0 JUCUUILIHHE

1. JlekuuoHHbIE 3aHATHS - AyIUTOpUS, OCHAIIICHHAs [TPE3EHTALIMOHHOM TEXHUKOW (IIPOEKTOp, IKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) WIIM MapKepHOI
JOCKOM.

2. 3ansTuii 1aboparopHoro tumna - jadopartopus "Llutonoruu u renetuxu", Jlaboparopuss MUKPOKIOHAPHOTO
pa3MHOXKeHus1, Tabopatopust Monekynspao-renernueckas (I11[P) ocnamenHsie 1a6opaTopHBIM
000pYyZJOBaHUEM CIEIMATU3UPOBAHHON MEOEIbIO0, IEMOHCTPAIIMOHHBIM 000pyA0BaHHEM (TIPOEKTOP, SKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPAaMMHBIM 00eCIIeYeHHEM, MEJIOBOU (1) WITU MapKepHOM
nockoil. CoctaB 000py/10BaHus, allapaTHBIX U MPOTPAMMHBIX CPEJICTB MPEJICTABIICH B MACHIOPTAX
JabopaTopHid.

3. I'pynnoBble (MHIUBUAYaJIbHBIE) KOHCYJIBTALUY - AYyJUTOPUS, OCHAILICHHAs IPE3EHTAllMOHHON TEXHUKON
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) WU
MAapKEPHOM JOCKOM.



4. Texymuii KOHTPOJIb - AyTUTOPHSI, OCHAIIICHHAS MMPE3CHTAIIMOHHON TEXHUKOH (MPOEKTOP, SKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00OecIieueHneM, MEJIOBOH (1) I MapKepHOU
JIOCKOH.
5. CamocrosTenbHas padoTa - AyTUTOPHS I CAMOCTOSITEIIBHONW PabOThI, OCHAIIIEHHBIN KOMIIBIOTEPHOM
TEXHUKOH ¢ BO3MOKHOCTBIO OJKIIOUEHHS K ceTU «VIHTepHEeT», 00eCieueHHBII JOCTYIIOM B JIEKTPOHHYIO
nH(popMaLlnOHHO-00pa3oBaTenbHyt0 cpeny yuuepcuteta. [lomemenus Hayunoit 6ubnuorexu I[I'HUY

[Tomemenus nayanoi 6mbmuorexku [ITHUY mist oGecrieuenust caMoCcToSITEIbHON paboThl 00yYarOIIMXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, KopI. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopm.6, aya. 107a. O6opyaoBaH 5 nepcoHaNnbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaIbHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTPaMMHBIM 00€CTICYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnsriit maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
MouiekyJsipHbI€ OCHOBBI O0HOMHKEHEPUH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

CIOCOOHOCTh 0CBAMBAThL HOBbIE TEXHOJIOIUH U NPUMEHATD UX 1JIA ITPOBCACHUA
€CTECTBCHHOHAYYHDBIX nccnenosa}mﬁ

KoMmnerenuus IlnanupyemMsble pe3yJibTaThl Kpurtepun oneHnBanus pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIlIK 4 BJIAZETh MIOHATUAMU O HeynosierBopure

CITOCOOHOCTH OCBaMBaTh
HOBBIC TCXHOJIOT'NHN U
HpI/IMeHHTI) X OJjisd
IPOBEICHUS
CCTCCTBCHHOHay‘-IHI)IX
HCCIICIOBaHUH

BayKHEHIITNX
OMOTEXHOJIOTHYECKUX MPOIECCax
Y METO/IaX yNPAaBJICHUS UMU B
71a00paTOPHBIX U
MPOMBINIICHHBIX MacIITabax

OrcyrcTBue 3HaHui. He 3HaeT ocHOB
TUCIUILTUHBI, HEOOXOAUMBIX MPU
¢dbopmMupoBanuu kommneTeHuH. OTCyTCTBHE
yMeHui. OTCyTCTBUE HABBIKOB.
Y10BJ1€TBOPUTEbH
OO61ue, HO HE CTPYKTYPHUPOBaHHBIC 3HAHUS
OCHOB OHOTEXHOJIOTHUH, CXEM U MPUHIUIIOB
onpeaereHus] HyKI€OTUIHON
nocienoBareabHOCTH U amrumdukannn JJHK.
3HaeT OCHOBHBIE TTOHATHUS U TEPMHUHOJIOTHIO.
Yactuano chopMHUPOBAHHOE YMEHHUE
OCYIIECTBIISITh MBICIIUTEIIbHYIO JIEATEIbHOCTh 1
MIPUMEHSTD MMOTYUYEHHbIC 3HAHUS.

Xopoio
CdopmupoBaHHbI€, HO HEMTOJIHBIE 3HAHHS OCHOB
COBPEMEHHOM OMOTEXHOJIOTUHU, CXEM U
MIPUHITUIIOB OTNPEIeTICHUS

HYKJICOTHIHOM MOCIJIEIOBATEIbHOCTH U
ammmudukarmu J{HK, 3HaeT TepMuHonoruio u
OCHOBHBIE€ MTOHSATHUS, UCIIOJIb3YEMBIE B
M3y4yaeMoi AucUMIUIMHE. B 11eom ycneuissle,
HO CO/IepKalllie OTJeNIbHbIE MPOOebl B YMEHUU
OCYLIECTBIISATh MBICIIUTEIIbHYIO J€ATEIbHOCTh 1
MIPUMEHSATD MTOTYYEHHbIE 3HAHUS.

OT1iu4HO
CdhopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS
OCHOBHBIX METOJIOB COBPEMEHHOM
OMOTEXHOJIOTHH, CXEM U IPUHIIUIIOB
onpeaeeHus] HyKI€OTHIHON
nocienoBareabHOCTH B amrumdukanun [JHK,
3HA€T TEPMUHOJIOTHIO U OCHOBHBIC TIOHATHS,
WCIIOJIH3YEMBIC B H3y9aeMOU JUCITUTIIINHE.
CdhopmupoBaHHOE YMEHHE OCYIIECTBIIATh
MBICJIUTEIIbHYIO JIEATETbHOCTh U IPUMEHSITh
MOJIyYEHHBIEC 3HAHUSI O METOJI0JIOTHH B




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
nporecce mpoPecCHOHATBHON IeITeILHOCTH.
VYcnenHoe npUuMeHEHNE HABBIKOB peain3aiiu
MOJIYYEHHBIX 3HAHUI B PEILICHUH HAYYHO-
MCCIIEeIOBATENbCKUX 3a7a4 U HHTEPIPETALIUU
TIOJTyYEeHHBIX PE3YIbTaTOB.

IIK.17

AEMOHCTPHPOBATH 3HAHUE OCHOBHBIX METOAO0B ! NICPCIICKTUB COBpeMeHHOﬁ 6I/IOTeXHOJIOFI/II/I,
HMETDb NPEACTABJICHUE 0 IIPUHIIUIIAX TeHeTHYeCKOoM HHKCHCPHUH

3HaHUE OCHOBHBIX
METO/IOB U MEPCIIEKTHB
COBPEMEHHOM
OMOTEXHOJIOTUH, UMETh
MIPE/ICTABJICHHUE O
MPUHIUIIAX
TeHEeTHYECKOM
WHXEHEPUU

WHXEHEPUHU

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
K.17 3HaTh NPUHLMIIBI U METOBI HeynosierBopure
JIEMOHCTPUPOBATH KJIETOYHOU U TeHETUYEeCKOU OtcyrcTBue 3Hanuil. He 3HaeT ocHOB

JTUCIUILTAHBI, HEOOXOAUMBIX MPU
dbopMupoBanuu KommneTeHIuH. OTCyTCTBHE
yMeHui. OTCyTCTBUE HABBIKOB.
Y10BJ1€TBOPUTEbH
OO61ue, HO HE CTPYKTYPHUPOBAaHHBIC 3HAHUS
OCHOB KJIETOYHOM, FT€HETUYECKON MHKEHEPUH U
COBPEMEHHOM OMOTEXHOJIOTHH, CXEM H
MIPUHITUIIOB co3MaHus pekoMOnHaHTHBIX JIHK.
3HaeT OCHOBHBIE TTOHATHUS U TEPMHUHOJIOTHIO.
Yactuano chopMHUPOBAHHOE YMEHUE
OCYIIECTBIISITh MBICIIUTEIbHYIO IEATEIbHOCTh 1
MIPUMEHSATD MMOTYYEHHBIC 3HAHUS.

Xopouo
CdopmupoBaHHbIe, HO HEMOJIHBIE 3HAHHSI OCHOB
KJIETOYHOW U T€HETUYECKON NH)KEHEPUH,
COBPEMEHHOM OMOTEXHOJIOTHUHU, CXEM H
MIPUHIIAIIOB CO31aHus pekoMOnHaHTHBIX JJHK,
3HAeT TEPMUHOJIOTHIO U OCHOBHBIE MOHATHUS,
HCIIOJIB3YEMBIE B U3y4aeMOU JUCLUILINHE. B
LIEJIOM YCIIELIHBIE, HO COJIep Kalllie OTACIIbHbIE
poOeIbl B YMEHUH OCYIIIECTBIISTh
MBICJIUTENIbHYIO IEATEIbHOCTh U IPUMEHSTh
MOJIyYEHHbIEC 3HAHUSI.

OT1an4yHO
CdopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS
OCHOBHBIX METOJIOB KIICTOYHOH U T'€HETHUYSCKOM
WHXCHEPUHU, COBPEMEHHON OMOTEXHOJIOTHH,
CXEM U MPUHIHUIIOB CO3/IaHUSI PeKOMOMHAHTHBIX
JHK, 3HaeT TepMUHOJIOTHIO U OCHOBHBIE
MOHATHS, UCTIOIB3YEMbBIC B U3Y4aEMOM
mucturinHe. ChopMupoBaHHOE YMEHNE




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OT1iu4HO

OCYIIECTBIIATh MBICIUTEIBHYIO 1E€ATEIBHOCTD U
[PUMEHSATDH MTOJyYEHHbIE 3HAHUS O
METOI0JIOTUH B Tpoliecce NpodhecCHOHaIbHON
JeSITeIbHOCTU. Y CTIeIIHOE TPUMEHEHHE
HABBIKOB pean3aliy MOJTyYeHHbIX 3HAHUN B
pEIIeHNN HAyYHO-UCCIEeI0BATeNbCKUX 3a7a4 U
MHTEPIIPETALMH MTOJTYYEHHBIX PE3YJIbTaTOB.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun
Cxema joctaBku : ba3zoBast

Bupa MmeponpusiTusi NPOMEKYTOYHON aTTeCTALMH ¢ DK3aMEeH

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa M0 JUCUUIIMHE B paMKax
MPOMEKYTOUHOM aTTeCTAIlK ONPEENIeTCsS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIeproa.

MaxkcumMajibHOe KoJIn4decTBo 0aios : 100

KonBeprauus 60a/uU10B B 0TMETKH

«oTianuHo» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HEYAOBJICTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BBenenue
Bxoanoe TrectupoBanue

BxoaHo# KOHTPOJIb 3HaTh OCHOBBI MOJIEKYJIIPHOW OMOJIOTHH U

T'CHCTHUKHU

OIIK 4 OCHOBHBIE 3JIEMEHTHI U 3HaTh OCHOBHBIE 3JIEMEHTHI U MPOIIECCHI,
CIIOCOOHOCTBL OCBaNBATL HOBBIE MIPOLIECCHI, UCTIONb3YEMbIE B | HCTIOIb3YEMbIE B MOJICKYJIIPHOM
TCXHOJIOTMM ¥l IPUMCHSATD MX JUISL | MOJIEKYJIAPHOMN OMOTEXHOJIOTHH.

IIPOBEJICHUS €CTECTBEHHOHAYYHBIX | GOTeXHOIOTHH.

HCCIIE/I0BAHMH IIucbMenHOe KOHTPOJIbLHOE

NK.17 MeponpusiTue

JIEMOHCTPUPOBATh 3HAHUE

OCHOBHBIX METO/IOB U MEPCIIEKTUB

COBPEMEHHOW OMOTEXHOJIOT U,

UMETb IIPEJCTABICHUE O

HNPUHIUIAX TeHETUYECKON

WHXEHEPUU

OIIK .4 [Tonyuenue 3HaTh MOHATHE PEKOMOMHAHTHBIX OEJIKOB U

CIIOCOOHOCTH OCBAMUBATh HOBEIE
TCXHOJIOTUHU U HpI/IMeHﬂTI) ux mjis
HpOBeI[eHI/Iﬂ CCTGCTBCHHOHay‘IHI)IX
HCCIICIOBaHNI

nK.17

JIEMOHCTPUPOBATH 3HAHUE
OCHOBHBIX METOJIOB U MIEPCIICKTHB
COBpEMEHHOI OMOTEXHOJIOTHH,
UMETH TPEJICTABICHUE O
MPUHIIUIIAX TeHETHYECKON
WHXCHEPUU

PEKOMOMHAHTHBIX OEIIKOB C
TTOMOIIBIO DYKAPUOTHIECKUX
CHUCTEM.

ITucbMeHHOe KOHTPOJIbHOE
MeponpusiTue

CHOCOOBI X TIOMYYEHUS C IIOMOIIBI0
AYKAPUOTUYECKUX CUCTEM.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK 4

CITOCOOHOCTE OCBAaMBAaTh HOBBIE
TCXHOJIOTUH U IPUMCHATDb UX IJIA
IMPOBEACHNA €CTCCTBCHHOHAYYHBIX

MonekynspHas qUarHoCTHKa.
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

3HATh METO/Ibl UMMYHOJMArHOCTHKH,
cucteMbl JJHK-nuarnoctuku,
MOJIEKYJIAPHYIO TUArHOCTUKY
TeHEeTUYECKNX3a00JIeBaHUM.

HUCCIIETOBAaHUN

nK.17

JIEMOHCTPHUPOBATH 3HAHUE
OCHOBHBIX METOJIOB U MIEPCTIICKTUB
COBPEMEHHOM OMOTEXHOJIOTHH,
HUMETH MPECTaBICHUE O
MPUHLMUIAX T€HETUYECKOU
WHXXEHEPUHU

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIf

BBenenne

[TpomomKUTETLHOCTD IPOBEACHUS MEPOTIPHUTHS IPOMEKYTOUHOU aTTecTanuu: 1 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUSATHS: B YAChl CAMOCTOSATEIbHOI padoThI
MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE TPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3aTesn oueHHMBaHUHA Bbajibi
3HAaeT OCHOBBI MOJIEKYJIIPHON OMOJIOTHH 5
3HACT OCHOBBI TCHECTUKH 5
OcHOBHBIE 3JIEMEHTHI U NPOLECChI, HCIOJIb3yeMble B MOJIEKY/JISIPHOH OHMOTEXHOJIOTMH.
IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca
VYcnoBus NpoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15
IToxa3aTesin oueHNMBaHUA Bajibi
3HAeT MOJIEKYJISIPHbIE OCHOBbI OMOMHKEHEPHUU 10
3HaeT OMOJIOrMYECKHE CUCTEMBI, UCIIOIb3yEMbIE B MOJIEKYJIIPHOW OMOTEXHOIOTHH 10
3HAET OCHOBHBIE ATAIMbl OMOTEXHOJIOTHYECKOTO TIpoIiecca 10
IHonyueHne peKOMOMHAHTHBIX 0€JIKOB C IOMOIIBI0 3YKAPUOTHYECKHX CHCTEM.
IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15
IToxa3aTesn oneHMBaHusA Basnasi
3HAET OCHOBBI XUMHUYECKOTO CUHTE3a, ONPEIEICHUS HyKICOTHIHON NIOCIIEI0BATEIBHOCTH U 10




ammunduxarmm JJHK.

3HAET METO/IbI MTOJTy4YEeHUsI PEKOMOMHAHTHBIX OEJIKOB C MOMOIIBIO 3YKAPUOTHUECKUX CHCTEM. 10
3HAET METO/bI ONITUMHU3ALUHU IKCIIPECCUN T€HOB, KJIOHUPOBAHHBIX B IPOKAPHOTUYECKHUX 10
CUCTEMaX.

Mouexky/IsipHasi JMarHOCTHKA.

IIpo0mKUTENTBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 40

[Tpoxoxanoii 6amm: 20

IToxa3aTeu oneHUBAHUS Baaasl

3HAET OCHOBBI MOJICKYJISIPHOM OMOTEXHOJIOTUH MUKPOOHUOIOTHIECKUX CUCTEM. 20
3HaeT OCHOBBI MOJIEKYJIIPHON JUArHOCTUKH. 10
3HAET METO/Ibl HAMPABICHHOTO MyTareHe3a U TCHHOW WH)KEHEPUHU OCIIKOB. 10




