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1 Hesu u 3agaun U3y4eHusi AUCUMIJIMHBI (MOIYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

Ienbto ocBOeHUs AUCHMILINHBI «['€HeTHKa MUKpPOOPraHM3MOB U METO/bl T€HETHUECKON
UH)XEHEpUN» SBIETCS (OPMUPOBAHHE Yy CTYAEHTOB NPO(PECCHOHATBHBIX KOMIIETCHLUH B
IIPOM3BOJICTBEHHON, MOHHUTOPUHIOBOM M MCCIEIOBATENbCKOM ESITENbHOCTH, a TaKXKe aHaIU3
(yHIaMEHTAIIbHBIX 3HAHUM, HANPABICHHBIX Ha PACIIMPEHHUE IPEJCTaBICHHU 00 OCHOBHBIX
METOAAaX U BO3MOXKHOCTSIX TIEHETHYECKOM WHXKEHEpUM Ha MpuMmepe mnpokapuor. Jlis
BBICOKOTIPO()ECCHOHAIIBHOM  MOATOTOBKM  BBIMYCKHHKA Kypc «l'eHeTndeckas HWHKECHEpHS
OakTepuil» BakeH M YIIyOJEHHOTO TOHUMAHUSA CTyJEHTaMHU-OMOJOraMyM HPHUHIUIIOB
OpraHu3aiui ¥ (YHKIMOHUPOBAHUS MHKPOOHOU KieTku. I'eHeTnueckass MHXeHepusi OaKTepHii
TECHO CBs3aHA C MOJICKYJSIPHOW Onosiorueit, ¢puznogorueid u OMOXMMHUEH MHUKPOOPTaHW3MOB.
BaxxHOCTB CBSI3M reHETUYECKOHM OpraHn3alui MUKPOOHOM KIeTKU U e€ PyHKIU1, HEOOXOJUMOCTb
IIOHUMaHMsI OCHOBHBIX HPHUHIUIIOB U IyTEeH, a TaKXkKe TOYEK INPAKTHUYECKOro HMPHUMEHEHHs
OTpesieNsIeT aKTYaIbHOCTh U3yUeHHs JUCIUIUIMHBI B paMKax JaHHOH 0akanaBpCKOM MPOTrpaMMBl.

1.2 3agauy JUCHHILINHEI

OcHOBHBIE 3aJlaud JTUCHUIUIMHBL: C(HOPMHUPOBATh Yy CTYAEHTOB: 0a30BOE MBIIUICHHUE,
obOecrieunBaroIiee  MPEJACTaBICHUA 00  OCOOCHHOCTAX  CTPYKTYPHO-(PYHKITMOHAITHHOU
OpraHu3alii TeHOMOB IPO- U 3yKapuoT, (paros; ciocOOHOCTh MOHUMATh MPUHIIMITBI OCHOBHBIX
METO0B MOJIEKYJIIPHOTO KJIOHMPOBAHUS; CHOCOOHOCTh HCIOJb30BATH F€HETUYECKUE METO[IbI
KOHCTPYUPOBAHHs IITAMMOB OakTepuil C 3aJaHHBIMM CBOMCTBaMH; pa3BUBaTh y CTYIEHTOB
YMEHHUSl HCMONb30BaTh  COBPEMEHHYIO ammnapaTypy U BBIYMCIMTEIbHBIE KOMIUIEKCHI JUIS
BBITIOJIHEHUST OMOJOTMYeCKUX palboT; MOKa3aTh NEpPCHEKTUBBI IMPUMEHEHHS T'€HETHYECKUX
METO/OB B PA3JIMYHBIX 00JACTAX KU3HEIEATEIbHOCTH YeJIOBeKa (IIPOMBIIIIEHHOCTb, CEIbCKOE
XO03sICTBO, HAYYHbIEC UCCIIEIOBAaHMS U T. [1.);pa3BUBATh y CTYJICHTOB HaBbIKU pabOTHI ¢ yueOHOU U
Hay4YHOU JTUTEpaTypOil.

1.3 MecTo aucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuruinHa «l'€HeTHKa MHMKpPOOPraHM3MOB M METO/Abl TI'€HETHYECKOM HWHIKEHEpUN»
OTHOCHUTCSI K 4YacTd, (popMupyemoi ydacTHHKaMH OOpa30BaTeNbHBIX OTHOIIeHWH, bioka 1
«ucuunaunsl (Mogynu)» ydebHoro miuaHa. Kypc «l'eHeTHka MHUKpPOOPraHM3MOB M METO[bI
TeHETUYECKOM MHXEHEPUN» BAXKEH JIJISl CTYICHTOB-T€HETUKOB, CIICIIUATU3UPYIOIIUXCS B 00JIACTH
CeNIeKLMU, OMOTEXHOJIOTUU M 00Ied reHeTHkH. [ yCcBOEHMs Kypca CTYJIEHTY HEoO0XOIUMO
OpPUEHTUPOBATLCSA B MpobiemMax oOmiedl Ouosioruu, OMOXWUMHH, MUKPOOHOJIOTUM TEHETUKH W
cenekuuu. MIMeTs HaBbIKM CaMOCTOSITETIbHOM pabOThI C INTEpaTypoOl, BKIIOYask IEPUOANYECKYIO
HAYYHYIO JINTEpaTypy, a TakKe HaBBIKM PAaOOTHI C 3JEKTPOHHBIMHU CPEICTBAMHU HH(OpMAIUH.
N3yuenuto aucuumiinHbl «I'eHeTHKa MUKPOOPIaHU3MOB M METO/Ibl T€HETUYECKON MH)KEHEpUN»
IPEIIECTBYIOT TaKue JUCIMIUINHBI, Kak «BHOXUMHUS ¢ OCHOBaMHU MOJIEKYJISIPHOH OHOIOTHUN»,
«l'eneruka u cenexuus», «MHUKpPOOHOIOTHS C OCHOBAaMHM BHMPYCOJIOTUM M OHUOTEXHOIOTHUNY,
KOTOpBIE M3Yy4aroTCs, B TOM 4Hcie, B paMkax HamnpasieHus 06.03.01 «buonorus». Matepuansl
JUCLUIUIMHBL UCHOJB3YIOTCS CTyJE€HTaMH B HAay4yHOM paboTe NpH MOATOTOBKE BBITYCKHOM
KBAJTM(HUKAIIMOHHON pabOThl M KpaifHE Ba)KHbI B OCYILECTBICHUH MPAKTHUECKON JESITEIbHOCTH
OakanaBpa Ouosorun (TEHETUKH ).

1.4 IlepevyeHb NMJIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IVIAHUPYEMbIMHU Pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAmpaBlieHO Ha (OpMHUpPOBaHHUE Y
00y4aroIuXCsl CIEAYIOIUX KOMIETEHIIMN:

KOZ[ 1 HAaUMCHOBAaHUC MHAUKATOpA PeSyHLTaTI)I 06yquI/m 0 AUCHUILIINHE

MK-1 Cnoco6eH TBOPYECKH UCIOIh30BaTh B HAYTHO-UCCIICIOBATEIHCKOM ACSITENLHOCTH 3HAHUE (yHIaMEHTAIbHBIX
pa3iesioB OMOJIOTHYECKUX M IKOJIOTHYECKHUX JUCIUILIHH.

HIIK-1.1. Bnageet coBpeMEHHBIMU 3HAeT MyTH IMOUCKa COBPEMEHHBIX WH(POPMAIMOHHBIX MCTOYHUKOB T€HHO-
nHPOPMAIMOHHBIMHU pPeCypcaMu WH)KEHEpHOU HAaIPaBJIECHHOCTH.

OHMOJIOTHYECKOTO U IKOJOTHYECKOTO yMeeT TOpPUMEHITh B  NPO(ECCHOHANBPHOH  MHKPOOHOJIOTHYECKOH
co/iep KaHUs U YMEET UCIIOIb30BaTh JIESITENIbBHOCTH 3HAaHHUA O CTPOCHUM T€HETHYECKOro ammapara Mmpo-
UX B PO ECCUOHATBHOMN JYKApHOT, MOJYYCHHBIC U3 COBPEMECHHBIX HH()OPMAIIMOHHBIX.




ACATCIbHOCTH.

BJIaIeeT OCHOBHBIMH I'€HHO-WH)KCHEPHBIMH ITOHSATHSIMH U ITPUEMaMH PaOOTHI
B Jlaboparopuu.

WIIK-1.2. Bnaneet
JKCIIEPUMEHTAIBHBIMA METOIaMU
HcCeIOBaHUH (TI0 TeMaTHKe
MIPOBOJIUMBIX Pa3pabOTOK).

3HACT SKCIEPUMEHTAIBHBIE METO/bI BBISBICHHS PAcIlO0XEHHs I'C€HOB Ha
OakTepuaIbHOM XPOMOCOME.

ymeeT HCIIOJIB30BATh OKCIICPUMCHTAJIbHBIC MCTOAbI CO3aaHHuA
peKOM6I/IHaHTHLIX MOJICKYJL.

BJIaic€TMETOAaMU NPHUMCHCHUSA OCHOBHBLIX q)epMeHTOB B TE€HETHYCCKOI
HWHXXCHCPHU.

HUIIK-1.3. YMmeeT aHanu3upoBaTh
Ppe3yJbTaThl IKCIIEPUMEHTOB H
MIPECTaBIATh X B GopMe
myOnuKanuii B pereH3npyeMbIX
HAYYHBIX U3IaHUAX.

3HACT 9Talbl CO3daHUA peKOM6I/IHaHTHLIX mTaMMOB 1 aJITOPUTM aHAJIU3bI
PE3YJIbTATOB SKCIICPUMCHTOB C UX HPUMCHCHHCM.

yMEETaHaJIU3UPOBATh PE3YJbTAaThl OIKCIEPUMEHTOB IO CO3JaHUI0 U
WCIIOJIb30BaHMIO BeKTOpHBIX MoJiekyn JIHK.

BJIAJCEeT CIIOCOOHOCTHIO MPECTABIATh PE3ybTAThl aHATH3a SKCIIEPUMEHTOB
M0 TEHETHYECKOW HWH)KEHepHH B (hopMe IyONMKAIMii B PELEH3UPYESMBIX
HAYYHBIX U3TAHUAX.

HIIK-1.4. ObmamaeT HaBBIKAMH
MIPOBOIUTH JUCKYCCHH Ha HAYYHBIX
(Hay4HO-TIPaKTHIECKHX )
MEPOIPHUATHSX, HCIIOIB30BAThH B
poheCCHOHAIBHOMN AeATeIBHOCTH
OTEYECTBEHHBIC U 3apyOeKHbIC
0a3bl JaHHBIX.

3HAET JTallbl CO3JaHUSI PEKOMOWHAHTHBIX MPOJYLCHTOB MPOWHCYJIHNHA U
nHTep(hEepOHOB UeIoBEeKa Ha OCHOBE Escherichia coli m ciocoOeH MPOBOIUTH
JIICKYCCHUH M0 JIAHHOM TeMaTHKE Ha HayYHBIX MEPOIPHUSITHSIX.

yMeeT UCIOJIb30BaTh B  NPO(ECCHOHATBHOH  MHKPOOHOIOTHUECKON
JIEeSITETPHOCTH  OTEYECTBEHHBIE W 3apyOekHble  0a3pl  JTaHHBIX
KIIOHUPOBAHHBIX TCHOB.

BIIaJICCT MOHATUIHON 02301 1 METOANIECKUM aIapaToM, 00eCTIeUnBAIOIIAM
3¢ dexTBHOE TPOBENECHUU JUCKYCCHHM Ha HAYYHBIX MEPOTPUATHIX
OTHOCHUTEJILHO Pe3yJIbTaTOB T€HHO-MHXKEHEPHBIX HKCIIEPUMEHTOB.

IIK-1.5. TIlomumaer u  yMeeT
OOBSCHITH COBPEMEHHBIE MPOOIIEMBI
coxpaHeHuss OuopazHooOpaszusi U
YCTOWYMBOTO NPHUPO/IOTIOIIB30BAHMS.

3HAeT MPHUHLMOBI KCHONB30BAHUS TEXHHKH pekoMOuHaHTHBIX JHK mmst
XpaHeHUsT YYKEPOJHOW TEeHETHYECKOW HHGOPMALUHU Ul COXPaHCHUS
OGropasHooOpasusl.

yMeeT OOBICHATh COBPEMCHHBbIC MNPOOJIEMBI COXPAHEHUS MHKPOOHOTO
OuopasHooOpasusl.

BIafieeT  METOJaMH  KOHCTpyupoBaHust — pexoMmOuHanTHbIX  JITHK,
00ecreynBaOIIMX IKCIPECCHIO KIOHUPOBAHHBIX T'€HOB, IJISI YCTOWYHMBOTIO
PUPOJONONB30BAHNUS.

2. CTpyKTYypa M coep:KaHHe JUCIHIIIHHbI

2.1 Pacnpenesienre TPYA0EMKOCTH TUCHUIJIMHBI 10 BUIaM padoT

OObmast TpyA0EMKOCTh AUCHUILIINHBI cOocTaBlsieT 4 3aueTHble eawHUIbl (144 dvaca), ux
acrmpeiesIieHHe 10 BUaM pabOT MPEeICTaBICHO B TAOJIHIIC

Buabr pabor Bcero dopma o0yueHus
4acoB OYHas
5 cemectp | X cemecTp
(gacsl) (gackn)

KonTakTHas paboTa, B TOM YHcie:
AynuMTOpHBIe 3aHATHS (BCEro):
3aHATHS JEKIIMOHHOTO THUIa 16 18
MPAKTUYECKUE 3aHATUS 16 18
HNuas xoHTaKTHas padora:
Konrpous camocrositensHo# pabotst (KCP) 6 6
[TpomexyTtounas arrecraius (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIE:
Pedepar/acce (moaroroska) 10 10
CamocTosTenbHOe W3Y4YCHUE pa3ZeoB, CaMOIOAroToBKa (mpopaboTka M
MIOBTOPEHUE JIEKIMOHHOTO Marepuaia U MaTepHuajia y4eOHUKOB U Y4EeOHBIX 24 24
I0COOMH, ITOJArOTOBKA K JIAOOPATOPHBIM 3aHSTHSIM, KOJUIOKBHYMAaM H T.J1.)
BeinosiHeHre MHJ. 331aHuH (1TOIr0TOBKA COOOIICHHH, MPe3eHTaIMN) 10 10
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 24 24
KonTpoas:
IToaroroBka K 9K3aMeHy 35,7 35,7
Ooman Jac. 144 144
TPYAOEMKOCTh B TOM 4YHCJie KOHTAKTHasi padora 42,3 42,3

3a4. eff 4 4




2.2 Copep:xanve TUCUMUIIJIMHBI
Pacnpenenenne BuaoB yueOHOIM pabOThI U UX TPYIOEMKOCTH IO pa3jaeaaM JUCIUTUINHBL
Paznenbl (TeMbl) TMCHMIUIMHBL, H3y4aeMbie B 5 ceMmecTpe (3 kypce)(ouHast hopma oOydeHwHs])

KonuuectBo yacos
H AynuTtopHast Breayut
aNMEHOBaHHE pa3/esioB (TeM) opHas
Bcero pabora
pabora
JI 113 JIP CPC
1 I'eneTnyeckast HHKCHEPHS - TOCTIKCHHUS, ITPOOIEMBI, 12 > > 8
HNEepPCHEKTUBBL.
2. CTpyKTypHO - (YHKIMOHAJIbHAsI OpPraHU3alHsl TEHOMOB. 12 2 2 8
3. OCHOBHBIE 3Talbl CO3/IaHUs] PEKOMOWHAHTHBIX MOJICKYIL 12 2 2 8
4. DepMEeHTBI, UCNOJIb3YEMbIE B TCHETUUECKOM KOHCTPYHUPOBAHUH. 20 2 4 14
5. BekTopbl B reHeTHUECKOM KOHCTPYUPOBaHUH. 22 4 4 14
6. OKcIpeccus Uy>KepOAHBIX T€HOB B KIETKE-PELUNHUEHTE. 22 4 4 14
HUTOI'O no pasdenam oucyuniurol 102 | 16 18 68
Konrpoiss camocrositensHoit pabotsl (KCP) 6
[Ipomexytounas arrecraums (MKP) 0,3
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 35,7
OO1mas Tpy1I0eMKOCTb 110 AUCIMIUINHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapbl, JIP — maGoparopHbie
sanstusi, CPC — camocrositenbHas paboTa cTyIeHTa

2.3 Conepxxanue pa3iaesioB (TeM) IMCUUILTHHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

dopma
Ne Haumeropanne Copeprxanue paszeina (TeMbI) TEKyILEero
pasnena (Tembl)
KOHTPOJIS

1. |'enetmueckas I'enernueckas wmxeHepus. Omnpenenerne mMoHATHS. OCHOBHBIE 3aJadH. N
HH)KEHepHs - I'enetrueckast nHxeHepus. JOCTIKEHNS U MIEPCTIEKTUBEL. VcTOpHs co3maHus
JIOCTHKEHUS, nepBoii  pekomOuHantHOM JIHK. Pa6otrer II. bepra c coTrpymHukamu.
POOIIEMEI, Buonorndeckas 0€301MaCHOCTh U TCHHAS MHIKCHEPUSL.

MEPCICKTHUBBI.

2. |CTpyKTypHO- Opranmsanus OakTepuaibHOro reHoMa. OCOOCHHOCTH PACIONIOKCHHS TSHOB v
(yHKIMOHATBHAS |HA OaKTepuadbHOU xpoMocoMe. OCOOCHHOCTH TPAHCKPHUIIIMK U TPAHCIISILIAU Y
OpraHu3aIus npokapuot. JIHK-momucomusle komruiekchl. CTpyKTypa OaKTepHalIbHOTO
T€HOMOB. orepoHa. PerynsTopHbIC v CTPYKTYpHBIE TeHBL. [S — 37IeMEHTHI U TPaHCIIO30HEI.

Onpenencure monatus. Crtpykrypa. HMcnonp3oBaHHE B T'CHETHYCCKOM
KOHCTpyupoBaHuu. [lmasmunel. Omnpenenenne ToHATAA. OcoOeHHOCTH
opranm3anuu mwiasmunaoi JJHK. ITnasmuasl. Pacnpenenenne mo GyHKImsIM.
Vcnonp3oBaHne B TEHETHYECKOM KOHCTPyHpoBaHHWH. bakrepunodaru.
YMmepennble  ¢arm, mnpodaru.  Vcmondp3oBaHHE B TEHETHYECKOM
KOHCTpyupoBaHuu. ['eHoM sykapruoT. OcoOeHHOCTH opraHmu3ary. OTIUIHS OT
OakrepuaipbHOTO TeHOMa. CTPyKTypHBIE TEHBI JYKAapHOT: BHYTPCHHAA
opranuzanust. Ox30Hbl. MHTpOHEL. MexanusMm crtaiicuara PHK sykapuor.

3. |OcHoBnble Tanbl |[I[pUHIUIBI CO3AaHUS PEKOMOMHAHTHBIX MOJICKYJ. METOJUYECKUE TOAXOIBI. y
co3/1aHus OCHOBHBIC METOJIbI TIOJTYYCHHUS TCHOB JUIsl KIIOHUPOBaHUS. BhliencHue reHoB
pexoMOMHaHTHBIX |ppakumonupoBanueM xpomocomuoit JIHK m ux wmpentuduxanums. Cuntes
MOJIEKYJI. T'CHOB C MOMOIIBI0 0OpPaTHOW TpaHCKpUNTAa3kl. [IpeuMyIecTBa U HETOCTATKH.

XuMuko-QEepMEHTATUBHBIA ~ CHHTE3  TeHOB.  [IpwHOMIBI  co3maHUs
PEKOMOMHAHTHBIX IITAMMOB.

4. |DepmeHTHI, OcCHOBHBIE (hepMeHTHI, HCTIONTb3YEMBIC mpu KOHCTPYUPOBaHUHU
HCTIONB3YeMbIe B [pEKOMOMHAHTHBIX MOJIEKYJ. ODHAOHYKJea3sl pecTpukind. HomeHkiartypa.
TEHETHYECKOM [Nonmyuenne. bronornyeckoe 3HaUCHUE. DHIOHYKIIEa3bl PECTPHUIKHUH 2 Kiacca,
KOHCTPYHMPOBAHHH. [MX HCIIOJB30BAaHHE B T'CHETHYECKOM KOHCTPyHMpOBaHWH. Hyxieassl,

HCTIONB3YEMBbIE B TEHETHIECKOM KOHCTPYHUPOBAHHH ISl MOTU(DHKAIINN KOHIIOB
JHK. Hlemounas d¢ocdaraza W MOJMHYKICOTHAKHHA3a. VICTOYHUKH
nonyyenus.  Dyukumu.  [IpumeHeHwe s IeNel  TEHETHYCCKOTO
KOHCTPYUPOBAHHSL. TepMunanpHas  Je30KCHHYKJICOTHAMITpaHChepasa.




dopma

HaumenoBanue
Ne Copeprxanue paszena (TeMsbl) TEKYLIETro
paszena (TeMbl)
KOHTPOJIS
OyHKIMM, MeXaHW3M  JeHcTBuA.  VIcnosb30BaHME B IEeHETHYECKOM
KOHCTPYHUPOBAHUH.

5. |DepMeHTH, JHK-nonnmepasza-1 u ¢parment KiieHoBa, cTpykTypa U (QYHKIHH. v
ucnons3yemsle B (Mcnonb3oBaHue B reHetnueckoM koHcTpyuposanuu. PHK-3aBucumas JTHK-
TeHETHYECKOM nojumepasa (oOparHas TpaHckpunrasa). CTpyKTypa M MEXaHH3M JeHCTBUSL.
koHcTpyupoBanud. |[{HK-nmraza. Crpykrypa w ¢yHKOMM B KiIeTke. Vcmomb3oBaHHE B

reHeTH4ecKoM KoHcTpyupoBanuu. JIHK-nura3el kumedHol nmanodyky u Qara
T4. Mexaau3M (YHKIIMOHUPOBAHUSI.

6. |BekTopHble Orambl  CO3MaHUA PEKOMOWHAHTHBIX ITaMMOB. (OCHOBHBIE  METOIBI v
MOJIEKYJTHI B murupoBanng JJTHK. CommBanne 1o «JTUIKAM» M «TYIBIM» KOHIIaM. OCHOBHBIE
TE€HETUYECKOM meroasl smrupoBanus JHK. KoHHEKTOpHBIH METON W METOH JIMHKEPOB.
KoHCcTpyupoBanuu (BekropHas monekyna JIHK. Onpenencane moustusa. OcHOBHBIE TpeOOBaHMUS,

npeabsBisieMble K BeKTopy. [IpMHIMIBI KOHCTPYMPOBaHHS BEKTOPHOM
monekysl JIHK. TTnasmuna PBR 322. Bexrops! Ha ocHoBe mnazmuaaoi JTHK.
[TpeumymectBa R- niua3mMua Kak BEKTOPOB.

7. |BekrtopHsble Bexkrops! Ha ocHoBe darosoii JIHK. IIpenmymiecta n Henocrarku. BexTopsr v
MOJIEKYJIBI B BHEJIPEHHsT M BEKTOpbl 3amelieHus. lcroibp3oBaHME TPAHCIIO30HOB IIPH
TeHETHYECKOM co3nanuu BekTopoB. Co3naHue BEKTOpOB Ha ocHoBe aros. JIsimOma-dar.
KOHCTpyupoBaHuH |Pa3MuIsl M KOCMHIBL IIpHHIMIIEI cO3maHUS W TpUMEHEHHe. BeKTopsl

kioHupoBanuia. OcHOBHbIE TpeOoBaHUA. IloHATHE O EMKOCTH BeKToOpa.
Bekrops! sxcnpeccrn. OcHOBHBIE TPeOOBAHMUS K BEKTOPY IKCIIPECCHH.

8. [Dxcnpeccus KonctpyupoBanne pexomOmHanTHeIX JIHK, obecneumBarommx 3KCIpecCUio v
qyKEePOIHBIX KJIOHHUpOBaHHbIX TreHoB. Hyxieotuaueie mnocnenoBarensHoctd  JIHK,
TCHOB B KJIETKe-  (00eCIeUMBAIOIINEe TPAHCKPHUIIIIUIO W TPAHCISIIHIO KIOHMPOBAHHBIX TEHOB.
pelLuIuenTe. [IpoMoOTOpHI, HCTIONB3yEMBIC B KOHCTpYyHpOBaHUH pekomOnHaHTHRIX JTHK. Mx

Ha3Ha4YeHWe W Kiaccuduranus. [IpermyriecTBa M HEIOCTaTKU Pa3INYHBIX
TUIOB poMoTopoB. Buyosas cneunduunocts PHK-nonumepas. TpeboBanus
Kk mnpomortopy. Cnocobbl KOHCTpyupoBaHus pexkoMmOuHaHTHBIX JIHK,
obecrieunBamonie 3PQPEKTUBHYIO TPAHCIALMIO KIOHHPOBAHHBIX T'€HOB.
[MocnenosarensHocts Llaiin-/lenrapHo u ee poiib B 00ecriedeHUH TPAHCISIINH.
Crnoco0bl  BBeneHust pexomOuHantTHhIX JHK B KiIeTKy-penumnueHt.
Tpanchopmarms. Tpanchexmus. Tparcopmarusi  KIETOK-PEIUATAEHTOB.
[ToBbIIeHNE KOMIIETEHTHOCTH KJIETOK MPHU BBeneHnH pexomOrnHanTHon JJTHK.
OCOOCHHOCTH  JIKCHPECCHH TE€HOB UY)KEPOIHBIX  KOPOTKOLETOYECYHBIX
MTOJIMIICTITHIOB B OaKTEePHSIX.

9. [Dxcnpeccus Co3nanne pPEeKOMOWHAHTHBIX TPOAYIICHTOB HWHCYJIWHA (TIPOMHCYJIMHA) v
qyKEPOTHBIX qyeyoBeka Ha ocHoBe FEscherichiacoli. Co3gaHne MUKPOOHBIX INTAMMOB -
T'€HOB B KJIETKE-  |[[IPOJYLEHTOB HMHTEP()EpPOHOB 4YeJOBEeKa, INpakTHueckoe 3HaueHue. Cxema
peLuIHeHTe. KOHCTPYHPOBaHUs IMpoxayLeHTa aibda-uHTepdepoHa Ha ocHoBe Escherichia

coli. Ponb KJIETKU-XO035MHA B PETYJIMPOBAHMH IKCIPECCHH PEKOMOMHAHTHBIX
JHK. Mukpoopranusmbl, HCHOJIB3yeMbIe Ul KJIOHHPOBAHMS YYXKEPOIHBIX
reHoB. BHyTpukierounsle nporenHassl Oakrepuid. VX 3HaYeHUe Al KIETKU-
XO03fMHa M BJINSHHE HA YPOBEHb OKCIPECCHUHM UY>KEPOJHBIX T'€HOB.
Hcnonb3oBanne TeXHUKH pekoMOMHAHTHBIX JIHK 11 XpaHeHus 9y )epoaHoi
reHeTHYecKoi nHpopMaruu. [IpUHIUTIBI cO3MaHus OAHKOB TEHOB (KIIOHOTEK).
Cucrema Kpucriep 3amuTsl 6aktepuii oT ¢aros. [lepcrieKTHBBI HCTIOTB30BaHUS
U KOPPEKIMH T€HOMOB.
VYerusiit onpoc (Y)
2.3.2 3aHATHS CEMHHAPCKOr0 THNA (MPaKTHYecKHe padoThI)
®dopma
Ne Hanveroarne TemaTnka 3aHATHI/pabOT TEKYIIEro
paszena (TeMbl)
KOHTPOJISI
1. |T'eneruueckas Vcropuss BO3HMKHOBEHHsS METOJNOB IeHHOH ummxeHepun Pabotsl bepra c V,P
WHXKEHEPHS - corpynHikamu. CTaHOBJIEHHE FeHHON MH)KCHEPUH KaK HayKH. 3HAKOMCTBO C
JIOCTHIKEHUS, XapaKkTepoM paboThl B MOJIEKYJISIPHO-TEHETHUECKOH Taboparopuu. 3a1a4uu u
IPOOJIEMBI, nenu. TpeboBanus k OmoOe3zomacHOoCcTH. OCHOBHBIE HOCTHXCHHS TEHHOM
MIEPCIICKTHBEI. nmkeHepuu. Bo3MoxHOCTH TpaHCcOpMaIl KIETOK MHKPOOPTaHU3MOB,

pacTEeHUM, KUBOTHBIX.




JTUCTAHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIoTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTsl HE IPELyCMOTPEHBI

®dopma
Ne Haumenosanne TemaTnka 3aHATHI/pabOT TEKYIIEro
paszena (TeMbl)
KOHTPOJISI

2. |CtpykTypHO- Opranu3anys TeHOMa IPOKAPUOT. PacmonokeHue reHoB Ha OaKTepUaIbHOM V,P
(dyHKIMOHaNbHAsE [XpoMocoMe. [S-aneMeHTs! 1 TpaHcno30Hbl. OpraHu3aiys reHoMa SYKapuor,
OpraHHu3aIys MHOXKECTBEHHbIE U  YHUKalbHbIE TeHbl. (OCOOCHHOCTH  pEryisun
T€HOMOB. TPAHCKPUIILUH B TCHOMAX I1PO- U 9YKapHOT. DK30H-UHTPOHHASI OPTaHU3aIHS

reHoB HdykapuoT. Cucrembl ciuralicmara. OpraHu3aiiiisi OIEpPOHOB Y
Oaktepuii. JIHK- mosmcoMHbBIE KOMIUIEKCHI.

3. |OcHoBHbIe 3Tanbl  |OCHOBHBIC TPWHITUIBI CO3JaHUS PEKOMOMHAHTHBIX MOJICKYJ. METOIbI Vv,P
CO3/1aHus MTOJyYeHHSI TCHOB JJIS1 KIIOHUPOBAHUS. BhIeneHie reHoB U3 XpOMOCOMHOM
pexomOuHaHTHBIX |[IHK, nx dhpakimonupoBanue u naeHTUGUKAIHA (OO TTUHT-THOPHUAN3AIIHS,

MOJIEKYT. HMMYHOJIOTHYECKHEe MeTOoAbl u jp.). CHHTE3 TeHOB A KIIOHHPOBAHHS C
MTOMOIIIEI0 0OPaTHOM TPAHCKPUITA3Hl M XMMHUKO-(QEPMEHTATHBHBII CHHTES.
[TonumepasHas nemHas peakuys. 3HAKOMCTBO C METOJAMH BBIICICHHS
JHK, npunnunom pabotsl amrummgukaropoB JHK u ropuzonranbHbIM
astekTpodopesom npoaykroB [1LIP B arapo3Hom reie.

4. |®epMeHTHI, @DepMeHTbI, HUCHOIb3yeMble B  TE€HETHYECKOM  KOHCTPYUPOBAHUU: V,P
ucronb3yemble B |[DHpoHyKIea3sl pectpukiuy, JJHK- nurassl, Hykieassl ains Moaudukamun
TeHETHYECKOM konuos JIHK. Ctpykrypa n ocHOBHBIE (YHKIMH (EepMEHTOB, TPUMEHEHHE
KOHCTPYHPOBAHHH. B PA3JIMIHBIX BHIAX KIOHUPOBAHHI.

5. |DepmeHTH, JHK-momumepaza 1. ®parment Kn€noBa, oOpaTHas TpaHCKpHUITa3a, V,P
HCTIONB3YeMBIe B |HyKJIeOTHAMATpaHcepas3a, monmHykiIeoTunknHaza u ap. JAHK-mmrassr
TeHETHYECKOM Crpyktypa ¥ ¢yHKOHM B KieTke. lcmomb3oBaHME B TEHETHYECKOM
KOHCTpYHpOBaHHH. |[KoHCTpyupoBauud. JIHK-nmwraszer xwumednoit manoukun u dara T4.

MexaHn3M (QyHKITHOHUPOBAHHUSI.

6. |BexTopHble Crpykrypa ¢daroBoro renoma. Ilmasmuael. CTpykTypa ©  (YHKIIHH. Vv,P
MOJIEKYJIBI B [Mpunanmme! co3nanus BekTopHbIX Moniekyn JIHK. TpeboBanus k BekTopam
TeHETHYECKOM oOs3aTenbHbIe U KenaresbHble. [IoHsTHe 0 eMKocTH BekTopa. Da3sMunsl u
KOHCTPYHUPOBAHUH |KOCMUJIBL.

7. |BekropHble ®aru 1 nIa3MuIbL Kak OCHOBA A7Isl co31aHusl BeKTopHbIx Monekyn JJHK. IS- V,P
MOJIEKYJIBI B 9JIEMEHTHI 1 TpaHcno30Hbl. Col- n R-rutazmust.

TeHETHYECKOM
KOHCTPYHPOBaHUH

8. |Okcnpeccus BekTopsbl akcnipeccuu U BEKTOpHI KiIoHUpoBaHKs. Co31aHue TeHETHUECKUX Vv,P
4y>KEPOIHBIX TEHOB [KOHCTPYKIMI JUIsi CHHTe3a OCJIKOB YeJIOBeKa B OaKTepHaJbHOW KIIETKE.

B KJICTKE- Breibop mpoMoTOpoB, HEOOXOAWMOCTH BBEIEHHS IOCICIOBATEIHHOCTH
pETMITHEHTE. [Taiin-Jlenrapao mst obecrniedeHus: 3G(HEKTHBHOCTH TPAHCKPUIIMH H
TPAHCIISIIIHH.
9. [Oxcmpeccus Tpanchopmarmst  KIETKU-penunueHTa.  KOMIETEeHTHOCTh  KIIETOK- Vv,P
qy)KEPOTHBIX T€HOB [perumnueHToB. OTOOp KIETOK, Hecymux pekomOouHanTHeie JJHK.
B KJICTKE-
peLUIHEHTE.
Ycrasiit onpoc (Y), Hanucanue pedepara (P).
[Ipy wW3ydyeHMM JOUCHMIUIMHBI MOTYT TPUMEHATHCS  DJIEKTPOHHOE OOyuYeHue,

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl A CAMOCTOATEILHON padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)

Ne

Bug CPC

BBITIOJTHEHUIO CAMOCTOATENEHON PabOTHI

HepequL y‘{e6HO-MeTOHI/I‘I€CKOFO obecneueHus JUCIHUILINHBI I10

Hammucanue pedepaTton

CTYJIEHTOB Kadeapbl FT€HETUKH, MEKPOOHOIOTHH U OMOXUMUH,
yTBepkaeHHbIe Kadempoit mpoTokoa Ne 07 ot 18.02.2021 1

MeTonuieckue peKoOMEHIANH [0 OPTaHU3aliN CaMOCTOSTEIbHON pabOThI




2 ({IToaroroska
MYJIbTUMEIUIHBIX
[Ipe3eHTalHii

Meroauyeckre peKOMEHIAlUK [0 OPraHnu3alii CaMOCTOSTENbHON paboTh
CTYZAEHTOB Ka(eipbl FTeHETHKH, MUKPOOHOJIOTUH 1 OMOXUMHUH,
yTBepxkeHHbIe Kadeapoi npotokoa Ne 07 ot 18.02.2021 r

3 CaMOHOL[FOTOBKa MCTOZ[I/I‘ICCKI/IG PEKOMCHAAIUU IO OpraHru3anuuun CaMOCTOSITEIIEHOM pa6OTI)I
CTYACHTOB Kaq)e,upm T'CHCTHUKH, MI/IKp06I/IOJ'IOFI/II/I n 6I/IOXI/IMI/II/I, YTBCPKACHHBIC

kagenpoii nporokos Ne 07 or 18.02.2021 r

Y4eOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YYaIOIUXCS W3
YKCJla MHBAJINJIOB U JIUL C OTPAaHUUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHMUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUis U1 ¢ HapyIICHUSIME 3PCHUS:

—B TMEYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B reyatHoi (opme Ha s3bIke bpaitns.

Jlnia Au1 ¢ HapyIeHUsIMH CITyXa!

— B I1e4aTHO (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUJist vI1 ¢ HapyIIeHUSIMA OTIOPHO-JIBUTATEILHOTO amnmapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMEHsieMble INPH OCBOCHHH IMCLHUILIHHBI
(Mmoxyis)

[Ipu peanmmuszanum y4eOHOW pabOTHI MO OCBOCHHMIO Kypca «l'eHeTmueckas WHXKEHEpHs
OaKTepUii» UCIONB3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:

—HGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;

—TPOEKTHBIE METOJIbI O0YUYCHHS;

—HCCIIeI0BATEIhCKUE METO/IBI B O0YUCHUH;

—1npoOieMHoe o0yueHue

Jlnst v ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 37J0POBbSI IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTallMld C UCIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OueHouyHbIe CpeACTBA
MPOMEKYTOYHOM aTTeCTAMH

OreHouHBIE CpelcTBa MpeJHa3HAueHbl Ui KOHTPOJIS M OLEHKHM 00pa3oBaTEeNbHBIX
JOCTHKEHUI 00y4aronuxcsi, OCBOMBUIMX IMporpaMMy y4eOHOH aucuuruinabl «I eHeTnueckas
UH)KEHEepUsi OaKTepuii».

OrneHOYHBIE Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJISl B (OpMe 3alIMThl MPaKTHYECKOW pabOThl, YCTHOTO orpoca, pedepara, noxmaga-
Mpe3eHTALUHU 10 MPOOJIEMHBIM BOIIPOCaM, U MPOMEKYTOUHOM aTTecTalluM B popMe BOIIPOCOB K
IK3aMEHY.

CTpyKTYypa OlIEHOYHBIX CPEICTB IJIsl TEKYIIeld U MPOMEeKYTOYHON aTTeCTAlMH

MJIA TEKYIIEro KOHTPOJIA YCHEBAeMOCTH H

HanMeHoBaHME OIEHOYHOTO CPEICTBA
Ne | Kopxa n HauMeHOBaHHE =
PesynbraTel 00y4eHus Tekymuit IIpomesxyTounast
n/m WHIUKATOpa
KOHTPOJIb aTTecTalys
UIIK-1.1. Bnangeer 3HAET MyTH ToMcKa coBpeMeHHbIX | [IpakTrueckas Bomnpoce! Ha
COBPEMECHHBIMHU WHPOPMAIMOHHBIX ~ WUCTOYHUKOB  TeHHO- | paborta NeNel-2; JK3aMeHe
1 “H()OPMAITMOHHBIMHU WHXCHEPHOW  HAINpPaBICHHOCTH;  yMeeT | pedepar; nokmaa- | 1-11
pecypcamu TIPUMEHSTD B Mo eCCHOHATBHOM | Tpe3eHTaIH
OHMOJIOTUYECKOTO U MUKPOOHOIIOTHYECKO JIeSITENIbHOCTH
9KOJIOTHYECKOT0 3HAHUSI O  CTPOCHHUU  TE€HETHYECKOro




HaumenoBanwne OILICHOYHOTI'O CpCACTBA

06GCH6‘II/IBa}OH.[I/IX SKCIIPECCUTO
KJIOHUPOBAHHBIX TC€HOB, IJIA yCTOﬁ‘IHBOI‘O
MpUpPOAO0NO0JIb30BaAHUSA.

Ne | Kon n HanMeHOBaHue v
PesynbraTel 00y4yeHus Texymuii IIpomexyTounas
n/n HHJUKATOpa
KOHTPOJIIb aTTecTalys
COJICP)KaHUS U yMEeT anrapaTa 1po- ¥ 3yKapHoT, MOJy4EHHbIE U3
UCIIONIb30BATh UX B COBPEMEHHBIX HMH(OPMAlLMOHHBIX; BIaneeT
npodeccHoHaNBLHON OCHOBHBIMH T€HHO-MH)XEHEPHBIMU
JIeSITEIIbHOCTH. MOHATHAMH M TNpHeMaMu  paboThl B
JIeITeIbHOCTH B~ MHUKPOOMOJIOTHYECKOH
1a00PaTOPHH.
HIIK-1.2. Bnaneer | 3naer 3KCIIEPUMEHTAJIbHBIE Meronsl | [Ipakrtuueckas Bomnpoce! Ha
OKCIIEPUMEHTAILHBIMHA | BBISABICHUS  PacIoJIOKEHWsT TEeHOB  Ha | pabora NeNe2-5; 3K3aMeHe
MEeTOJIaMHu OaxTepHuaabHOU XPOMOCOME; ymeer | pedepart; moxman- | 12-22
2 HCCIIEJOBaHUI (o | McIoIB30BaTh HKCIEPUMEHTAIBHBIE METOABI | MPE3CHTAINs
TEMAaTHKe CO3JaHUSI  PEKOMOMHAHTHBIX  MOJIEKYT;
MIPOBOANMBIX BJIaficeT METOJaMU MPUMEHEHHSI OCHOBHBIX
pa3paboToK). (epMEHTOB B FeHETHYECKOH MHKCHEPUH.
UIIK-1.3. Ymeer 3HAeT JTambl Cco3AaHust pekoMOuHaHTHBIX | [IpakTHyeckas Bonpocs! Ha
aHAJIM3UPOBATH IITaMMOB ¥ JITOPUTM aHAJU3bI pe3yiabTaToB | padora NeNe3, 6- | sk3ameHe
pe3yJIbTaThl 9KCIIEPUMEHTOB C UX NIPUMEHEHHEM; ymeeT | 7; pedepar; 23-34
9KCTIEPUMEHTOB U aHAJIM3MPOBATH PE3yJIbTAThl SKCIIEPUMEHTOB | JOKJIal-
3 NIPE/ICTABISITh UX B IO CO3JJAHUIO M UCIIOJIb30BAHHUIO BEKTOPHBIX | MpE3eHTalus
¢dopme mybmmkanuii B | momekyn JIHK; Bmameer cmocoOHOCTEIO
pELeH3UPYEMBIX HPEACTABIATH pe3ynbTaThI aHaImn3a
HAaYYHBIX U3aHUSX. 9KCIIEPHMEHTOB 1o TEHETHIECKOH
WHXeHepun B ¢opMe MMyOIuKamuid B
peLEH3UPYEMbIX HAyYHbIX M3JaHUSX.
HIIK-1.4. Obnamaer 3HAeT JTambl CO3/MaHUA PEKOMOMHAHTHBIX | [IpakTHdeckas Bormpocs Ha
HaBBIKaMH TIPOBOJIMTH | TMPOIYIIEHTOB MIPOMHCYJINHA u | padora NeNe§-9; JK3aMeHe
JIUCKYCCUH Ha uHTep(EepOHOB  4YeloBeKa Ha  ocHOBe | pedepart; noxman- | 35-46
Hay4HBIX (Hay4HO- Escherichiacoli m cnocoOeH TNPOBOIUTE | Mpe3eHTALUs
NPaKTHYECKUX ) JUCKYyCCUM 110 JIAHHOW TeMaTHKe Ha
MEPOIIPHUATHSX, Hay4HBIX MEpOIIPUATHSX; ymeeT
UCIIONIb30BaTh B UCIIOJIb30BATh B npodeccHoHaNnbHON
4 npodeccHoHaNBHON MHKPOOHOJIOTHYECKOH JIeITeIbHOCTH
eI TeTFHOCTH OTCYECTBEHHBIE W  3apyOexHble  0a3bl
OTEYECTBEHHBIE U JAHHBIX KJIOHHPOBAHHBIX TEHOB; BIAJEET
3apyOexHBIe 0a3bl MOHATHHHONH 0a30if W  METOAWYECKUM
JTAHHBIX. anmapaTom, o0ecreunBarOIIM
3¢ (exTHBHOE TPOBENCHUH TUCKYCCHH Ha
HAayYHBIX MEPONPHUATHSX OTHOCHUTEIHHO
pe3yJbTaToB TeHHO-MHXEHEPHBIX
9KCIIEPUMEHTOB.
IIK-1.5. [Tonumaet u 3HAeT NPUHIMIBl HCIOJIb30BaHUA TeXHUKHU | IIpakTuueckas Bonpocs! Ha
yMeeT OOBSICHATh pexomOunanTHeix JIHK s xpanenus | pabora NeNe3 6-9; | sk3amene
COBPEMEHHBIE Yy)KE€pOoJHOH reHeTnyeckod wuHpopMmanuu | pedepat; noknan- | 46-57
po0IIeMbl JUISL COXpaHEHHUss OMOpa3HOOOpa3Ms; yMeeT | Mpe3eHTalHs
COXpaHEeHHS O0OBSCHATH COBPEMEHHBIE poOIIeMBI
5 6ropazHoobpa3us u COXpaHEHHS MHKPOOHOTO
YCTOHYMBOTO OmopazHOOOpasns;  BIafeeT  METOAaMHU
MIPUPOOIIONIF30BAHNA. | KOHCTPYHpOBaHUS pekoMOMHaHTHBIX JITHK,

Tunosbie KOHTPOJIbHBIE 32JaHUS MM MHbIE MaTEePHAJIbI, HEO0X0AUMBbIE VISl OLCHKH
3HAHUI, YMEHHN, HABBIKOB W (MJIHM) ONBITA [JeSITeIbHOCTH, XaPAKTePU3YHIIUX 3TaIbI
¢dopmMupoBaHus KOMIIETEHLIMH B Mpolecce 0CBOEHHUs 00Pa30BaTeJbHOM MPOrpaMMBbl

Tembl pedepaToB U TOKIAJOB-IIPE3CHTALIHIA:
JocTrkeHus reHeTu4ecKo nHxkeHepun XX B.

HocTtrxxenus reHeTndeckoil nuxkenepun XXI B.
Opranuzanus 6aKTepHaIbHOTO M 3yKapUOTHYECKOTO TeHOMA.




[TpuHIMIIBI ¥ 3TaNbl XUMUKO-(DEPMEHTATUBHOT'O CUHTE3a T'€HOB.

[IpumeHeHre TpaHCII030HOB ISl CO3/1aHUU BEKTOPOB.

O6ocHoBaHME BEIOOPA T'€HOB ISl KJIOHUPOBAHUS.

Hasnauenue u kimaccudukanus UCHOIB3YEMBIX B KOHCTpyHpoBaHMH pexoMmOuHaHTHBIX JIHK
IIPOMOTOPOB.

[IpeumymiecTBa U HEAOCTATKU PA3IUYHBIX THIIOB IPOMOTOPOB, IPUMEHIEMbIX B T€HETHUECKOM
UHKXEHEPUH.

[lepcniekTuBEI HCNONIb30BaHUS Uil Koppekiuu reHoma cuctema CRISP-CAS.

Ponp kneTku-xo03s51MHa B pETyJIMPOBaHUH dKCIpeccu pekomonHaHTHBIX JTHK.

3ayeTHO-IK3aMeHAIHOHHBbIE MAaTepHaJbl JJs MNPOMEXKYTOYHOI  aTTecTallMHU
(3K3aMeH/3a4eT)
[TepedeHb BOMPOCOB AJIsI MPOMEKYTOYHOM aTTeCTalnK (IK3aMEH):

I'enernueckas nnxenepus. Onpenenenre NoHATHS. OCHOBHBIE 3a/1a4H.

I'enernueckas nHxeHepus. JJOCTHKEHUSA U IEPCIIEKTUBBI.

Hctopus coznanus nepsoit pekomOunanthoi JIHK. Pa6ots! I1. bepra ¢ corpynaukamu.
Bbuonoruueckas 6€30naCHOCTb U T€HHAsI UHKECHEPHUS.

Opranuzanus 6akrepuaqbHOro reHomMa. OCOOEHHOCTH PpAacHOJIOXKEHHs TE€HOB Ha
OaKkTepHuaIbHON XPOMOCOME.

AR

6. OcoOeHHOCTH TPAHCKPUMNIMK M TpaHchsmuu y mnpokapuoT. JHK-momucomubie
KOMILJIEKCHI.

7. CrpykTypa 6aKTepuanbHOTO OMepoHa. PerynsaTopHbie U CTPYKTYpPHBIC TCHBI.

8. IS — snemenThl u TpaHcno3oHsl. Onpenenenue nousatusa. Ctpykrypa. Mcnonbs3oBaHue B
T€HETUYECKOM KOHCTPYUPOBAHUMU.

9. [Tnazmuael. Onpenenenue nmousATuss. OcoOeHHOCTH opranu3anuu rmiazmuanoi JJHK

10. [Tnasmunpl.  Pacnpenenenne mo — gynkmusm.Mcronp3oBaHue B T€HETHYECKOM
KOHCTPYHUPOBAHUHU.

11.  bakrepuodaru. VYmepenuole ¢aru,npodaru. Hcmnonb3oBaHne B T'€HETHYECKOM
KOHCTPYHUPOBAHUHU.

12.  T'enom sykapuoT. OcoGeHHOCTH opraHu3auuu. OTIn4us 0T 6aKTepHaIbLHOTO FeHOMA.

13. CTpyKTypHBIE T€HBI 3YKAPHOT: BHYTPEHHSISI OpraHu3anusi. JK30Hbl. IHTPOHBI.

14. Mexanusm craiicuara PHK sykapuor.

15. [TpuHIMIBI CO3IaHNS PEKOMOMHAHTHBIX MOJIEKYI. METOANYECKUE TTOIXOIbI.

16. OcHOBHBIE METObI MTOIYUYEHUSI TEHOB JIJIs1 KIIOHUPOBAHMSL.

17. Brinenenue renoB ¢pakimonrpoBanueM xpomocomHoi JIHK u ux naentuduxarusi.

18. CuHTE3 TEHOB C IMOMOIIBI0 00OpaTHOW TpaHCKPHUIITa3hl. [IpenMyIiecTBa U HEIOCTATKH.

19.  XumHKO-(pepMEHTATUBHBIH CHHTE3 I€HOB.

20.  IIpuHOUOBI CO3aHUS PEKOMOMHAHTHBIX ITAMMOB.

21. OcHoBHbI€ (hepMEHTBHI, UCTIOIb3yEMbIE PU KOHCTPYUPOBAHUU PEKOMOMHAHTHBIX MOJIEKYIL.
22. DnaoHyk1eassl pectpukiunu. Homenknarypa. [lonmyyenue. buonornyeckoe 3HaueHMeE.

23. DHJIOHYKJI€a3bl PECTPUKIMUA 2  KJlacca, HUX  HUCIOJIb30BaHUE B  T'€HETUYECKOM
KOHCTPYHUPOBAHUH.

24.  Hyxkuieassl, HCTIONb3yEMbIE B TEHETUYECKOM KOHCTPYHUPOBAHUU JIJIs1 MOIM(PHUKAIIMY KOHLIOB
JAHK.

25. [enmounas ¢ocdaraza u monMHYKICOTHAKHWHA3A. VcTouHmkm monydeHus. DyHKIHH.
[Ipumenenne mis Henei reHeTHYECKOrO0 KOHCTPYUPOBaHUS.

26. TepmunanbHas Je30KCHHYKICOTUIUATPaHChepa3a. DyHKIUH, MEXaHW3M JICHCTBUSA.

Hcnons30BaHne B FTeHETUYECKOM KOHCTPYUPOBaHUHU.



27. JNHK-nmonmumepaza-1 u dparment Knenosa, crpykrypa u ¢ynkuu. Vcnonp3oBaHue B
TeHETUIECKOM KOHCTPYUPOBAHUHU.

28.  PHK-3aBucumas /IHK-nonmumepasa (oOparnast TpanckpumnTasza). CTpyKTypa U MEXaHU3M
IEUCTBUSL.

29.  JHK-nuraza. Crpykrypa u ¢(yHKIMH B KieTke. VCnosip3oBaHHE B T'€HETHYECKOM
KOHCTPYHPOBAHHH.

30.  JAHK-nwura3zer kumeyHo# nanouku u ¢ara T4. Mexanusm QyHKIIMOHHPOBAHUSI.

31. OTtarnsl co3AaHNs PEKOMOMHAHTHBIX IITAMMOB.

32. OcHoBnble meTonbl turupoBanusd JJHK. CiimBanue no «JIMNKUMY» U «TYTIbIM» KOHIIaM.
33. OcHosnbie metonbl turupoBanusd JJHK. KoHHeKkTOpHBIA METOI M METO/T IMHKEPOB.

34. Bekrtopuas wmonekyna JIHK. Onpenenenne mnonsatus. OcHOBHble TpeOoBaHUS,
IIPEIBABISIEMBIE K BEKTODY.

35. [Tpuniumne! koHCTpYHpoBaHUs BekTopHOU Mosiekynbl JJHK. [Tnasmuaa PBR 322.

36.  Bexkropsl Ha ocHoBe asmuaHoi JJHK. [IpenmymecTsa R- nina3muzg kak BEKTOPOB.

37. Bekrops! Ha ocHoBe ¢arosoit JIHK. [IpenmymiectBa u HegoctaTku. Bekropsl BHEpEeHUS
Y BEKTOPBI 3aMEIICHUS.

38.  Hcnonb30BaHME TPAHCIIO30HOB IIPU CO3JaHUH BEKTOPOB.

39. Co3znanue BeKTOpOB Ha ocHOBe (paro. JIssmOma-dar.

40. ®da3mMuabl U KOCMUBL. [ [puHLIMIBI CO3MaHUs U IPUMEHEHHUE.

41.  Bexrops! knoHupoBanus. OcHOBHBIE TpeOoBaHUs. [ToHATHE O eMKOCTH BEKTOPA.

42.  Bexropsl skcnipeccun. OCHOBHBIE TPEOOBaHMS K BEKTOPY KCIIPECCHH.

43. KoncrpyupoBanue  pekomOunantaeix  JIHK,  oOecneumBarommx  SKCIPECCHIO

KJIOHUPOBaHHBIX TeHOB. Hykneotunusie mnocnenosarensHoctd JIHK, obecnednBaromnme
TPAHCKPUIILHMIO U TPAHCIILUIO KIIOHUPOBAHHBIX TCHOB.

44, [TpomoTOpHI, HCTIONB3yeMbIe B KOHCTpyHpoBanuu pekomOnHanTHBIX JIHK. VX Ha3HaueHue
u kinaccudukamnus. [IpeumyiecTsa 1 HEJOCTATKHU PA3IMYHbBIX TUIIOB IPOMOTOPOB.

45.  Bupnoas cnenuduunocts PHK-mommepas. TpeGoBanus kK mpomMoTopy.

46.  CnocoOsl koHCTpyHpoBaHus pexkomMOuHaHTHBIX JIHK, obGecneunBaromue 3¢ GeKTHBHYIO
TPAHCISALUIO KJIOHUPOBAaHHBIX F€HOB.

47. [TocnenoBarensHOCTH [laiin-/{enrapHo u ee posib B 00CCIIEUCHUH TPAHCIISAIIUHN.

48.  CnocoOwl BBemeHusi pexomOunantHbix JIHK B knerky-peuunuent. Tpanchopmarnms.
Tpancdexmms.

49. Tpanchopmarus KieToK-perunueHToB. [loBBIIEHWEe KOMMETEHTHOCTH KJIETOK TIpH
BBeneHnn pekomounanTHon JJHK.

50.  OcoOGEHHOCTH S3KCIPECCHH T'€HOB UYY)KEPOIAHBIX KOPOTKOIIETIOUEUHBIX MOJUIEHTHIOB B
OaKTepHsIX.

51.  Co3paHue peKOMOMHAHTHBIX POIYLICHTOB UHCYIMHA (IPOMHCYINHA) YeJIOBeKa Ha OCHOBE
Escherichia coli.

52. Co3znanne MUKpOOHBIX IITAMMOB - IPOYIIEHTOB HHTEP(PEPOHOB YETOBEKA, IPAKTUIECCKOE
3Ha4YCHHUE.

53. (CxeMa KOHCTpYHMPOBaHUs MpOAyIeHTa anbda-untepdepona Ha ocHoBe Escherichia coli.
54. Ponp  kieTku-xo3sMHA B perylIMpoBaHUM dKcrpeccun pekomOuHaHTHBIX —JIHK.
MuKpoopranu3Msbl, HCIIOIb3yEMBIE 1JIs1 KIOHUPOBAHUS YYKEPOIHBIX T€HOB.

55. BuyTtpukieroynsie npoTenHassl 6akrepuid. MIx 3HaueHue s KJISTKU-X035MHA U BIUSAHUE
Ha YPOBEHb IKCIIPECCUU UYKEPOIHBIX T€HOB.

56. Hcnonb3oBanne TexHUKH pekomMOuHaHTHBIX JIHK nams  xpaHeHus uyxepomaHoi
reHeTudeckor napopmaruu. [IpuHIUIEI co3Manns 0aHKOB T€HOB (KJIOHOTEK).

57. buonornueckuif  CMBICI ~ CHUCTEMbl  PECTPUKLUM-MOTUPHUKAIMM Y  OaKTEepHid.

Hcnonb30BaHne B FTEHETUUECKON MHKEHEPHH.



58. Kimaccuueckas TILP ¢ anekTpodopeTnyeckumM OKOHYaHHEM — TIPUHITUII, 000pYI0BaHUE,
COBpeMeHHas cepa mpuMeHEeHHs, IpUuMeHsieMoe 000pyI0BaHNE U PEaKTUBLI. J[pyrue BapuaHThl
[P ¢ perucrpanueit 1o KOHYEHON TOUKE.

59. [P B peansHOM BpeMEHHU — MPUHIINIL, 000pY0BaHUE, COBpeMEeHHas chepa mpuMeHEHMUS,
IpUMEHsIeMOe 000pyI0BaHUE U PEAKTUBBI.

60.  IlpuHOuUNB BEIOOpA MapaMeTpoB IUKIMPOBAHUS (TeMIleparypa U MPOJOKATEIHHOCTh
Kkaxxsoro stana). Onpenenenue Ta u Tm npaitmepa.

61.  Ilpunuuns! qu3aitHa npaiiMepoB (kmaccuueckas u pBlILP) u mpo6 (3ou10B) st pBIILIP
62. 3oHnbl ¥ uHepKanmpyrone kpacutenu B pBIILP, TeMHOBBIE M (uroopectupyromue

racutenu. Cneunduynas u HecnenuduuHast nerekuus amruiudukau B pslILP.

63.  Onenka pe3ynbratoB kKiaccuueckoil I[P ¢ amexTpodopeTHuecKuM OKOHYAHUEM.
MonekynspHble Mapkeps! AauH ("nectHuma").

64. Ouenka pesynbtaTtoB pBIILP. Onpenenenue xonuvectBa pasubix I[TI[P-mpoaykToB Ha
npumepe ucnonb3zoBanus SYBR Green I, onmpenenenue mx TemriepaTyp TUIaBJICHHs (aHAIH3
KPUBOI1 MJIaBJICHMUS).

65. Vcnonp30BaHue MOPOTOBOTO 3HaueHUs curHaia ¢uroopecueHuu Ct ans cpaBHEHHUS
kpuBbIX. [IpuHnunel nereknuu nporekanus pelIILP: cpaBHenue nByx peaxuuii uepes Ct u Cp.
[TonsiTne kommuecTBeHHOTO LMKIa peakiuu [TLP.

66. [Mpunmun pgerekiuu  nporexkanusi peIILIP uwepes Cp. MaremaTuyeckuii CMBICH
MaKCUMYMOB rpadukoB nepBoii u Bropoii npousBoausix dF/dT, rae T-Homep nukia a F-curnan
(bIFOOpECIICHITHH.

67.  OmnpeneneHue KOJUYECTBA pa3HbIX MO JuymHe u/nin coctaBy ['Ll-map ITL{P-ipoaykToB B
ciny4dae kinaccuueckon [P u peIILIP.

68. buonornueckuit cmbicn cuctembl CRISPR-CAS, crtpoenne CRISPR-kaccer wu
accoruupoBanHbIX CAS-reHoB. UMMmyHHas namsth Oaktepuil. Mcrnonb3oBanue B reHeTHYECKON
VUHXECHEPUH.

69.  Ucnonb3oBanue cucrembl CRISPR-CAS st HanpaBiieHHON MOAM(UKALMU T€HOMOB Ha
IIpUMEPE CO3/IaHMS HOBBIX COPTOB PACTEHHUM U MOPOJT ’KUBOTHBIX.

70. [Tpuniune! ucnons3oBanus cucreMbl CRISPR-CAS B HanpaBieHHOM peaakTUPOBAHUM
reHoMa JUis JIedeHus OeTa-TajacceMuu, CepIIoOBUIHOKIETOUYHON aneMuu 1 BNY.

71. HOxHnbr1it 6oTTHHT. [IprMeHeHue 1S BRISIBIICHUS] HCKOMBIX TTocnenoBarenpHocTei JJHK.
[IpuHIMn MeToaa, UCIIOIb3YyEMBIE 30HBI.

72. CeBepnbiii OnotTuHr. [IpriMeHeHUE TSI BBISBICHUS HMCKOMBIX TOCIEIOBATEIHHOCTEH
PHK. Cdepa ncrionpzoBanusl.

73. SSR-mapkepst. [Tpunnun merona. Mcnonbs3oBanue sl TEHETUUECKOM MACTIOPTU3ALINH.
74. RAPD-IIIP. ITpunuun merona.

75. SNP-ananus. [Ipunnun metona.

76. [TLP-ITIP®. ITpunuun meTonaa.

77. [TIIP ¢ ob6parnoii Tpanckpunuuei. [Ipuaiun meroma. cnonszyembie GepMEHTHI.

78. Hudposas ITLP. [Tpuanmn meroaa.

79. [TerneBas nzorepmuueckas [ILP. [Ipuniun merona. OcoGenHoctu npaiiMepoB u JJHK-

noiauMepassl. [IpenmyiiecTBa U OrpaHMYECHUS IO CPAaBHEHUIO C TPAAUIIMOHHBIMU Buamu [1L[P
Ha TEPMOCTAOMIIbHBIX MTOJINMEPa3ax.

80. CexBennpoBanusi nepBoro mnokojeHus. Meron CaHrepa. OTE€YECTBEHHBIN CEKBEHATOP
HAHO®OP 05.

81. CekBeHupoBanusi BToporo nokonenus NGS. O01re npUHIUIIE METO/I0B.



82. CekBeHUPOBAHUE CUHTE30M Ha OOPATUMBIX TEPMUHHUPYIONIUX HYKJICOTHIaX HA MMPUMEPE
[llumna.

83.  IlupocexBenuposanue. IIpuHuun metona.

84. [TonynpoBoaHuKOBOE cekBeHUpOBaHUE. [[puHIMT MeToAa.

85. CexBennpoBanue aurupoBanueM. [Ipunnun meroga Ha mpumepe SOLID.

86. CexBenupoBanusi Tperbero mnokoneHus TGS. IlpenmymiecTtBa MOHOMOJEKYJISIPHOIO
CEKBEHHUPOBAHMSI.

87. CexBenupoBanusi Tperbero mnokoneHuss TGS Ha mnpumepe TexHoioruu Nanopor,

OTEYECTBEHHbBIC aHAJIOTH.
88. TGS Ha npuMepe TEXHOJIOTUU PETHCTPALUHA 00PATUMBIX TEPMUHHUPYIOIINX HYKJICOTHIOB
(rexnonoruu PacBio u HeliScope).

Kpurtepun oneHuBaHusi pe3yJbTATOB 00yUYeHUs

Onenka Kpurepuu orieHMBaHus 110 3K3aMEHY
Bhicokuil OLEHKY «OTINYHO) 3aCHYKUBACT CTy/CHT, OCBOUBIIUI 3HAHUS, ymeHus,
yPOBCHD «5» KOMIIETEHIIMH U TEOPETHUYECKHI MaTepua 0e3 mpoOenoB; BHITOTHUBIINN
(oTmiumo) BCE 3aJlaHusl, MPEIyCMOTPEHHbIE Yy4YeOHBIM IIJJAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpOBHE; NPAKTUUYECKHE HABBIKM MPO(PECCHOHATHHOTO
IPUMEHEHHs] OCBOCHHBIX 3HAHUN c(HOPMUPOBAHBI.
Cpennuit OLIEHKY «XOpOILO» 3aCiIyXHBAeT CTYACHT, MPAKTUYECKH MOJHOCTHIO
YPOBEHB «4» OCBOMBILUI 3HAHUSI, YMEHHU S, KOMIIETEHIIUU U TEOPETUUYECKHUII MaTepua,
(xoporo) yueOHbIe 3a/laHusl HE OLIEHEHbl MAaKCHUMAaJbHBIM YHCIOM OalljioB, B
OCHOBHOM c(pOpMHUpOBa MPAKTUYECKUE HABBIKH.
[Toporossiii OLICHKY «YJOBJIETBOPUTEIHHO» 3aCiIy’)KMBaeT CTYAEHT, YacTHUYHO C
YPOBEHb «3» npoberaMyd  OCBOMBIIMI  3HAaHUS, yMEHHUS, KOMIICTEHIMH U
(yZoBIETBOpUTE | TEOPETHUYECKUH MaTepuai, MHOTME ydeOHble 3afaHus JuO0 He
JIBHO) BBIMOJHWI, JIMOO OHU OLEHEHbl YHUCIOM OauioB OJU3KUM K
MHUHHMaJIbHOMY, HEKOTOPBIE MPAKTUUYECKUE HABBIKK HE C(HOPMHUPOBAHBI.
MuHUMANBHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO) 3aCIyKHBAET CTYJEHT, HE OCBOMBILIUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIINM U TEOPETUYECKUN MaTepuall, yueOHbIe
(HeyIOBJIETBOPH | 3aJaHUs HE BBIIOJIHWI, IPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
TEJIHLHO)
OneHouyHble CpeACTBa [UIsl WHBAJUAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU

3JI0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAUBHUIYATbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEJOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMs JIJIs IIOATOTOBKM OTBETA HA 3K3aMEHE;

— IIpY TIPOBEJICHNUU MIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 0OYUCHHS WHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHUE TEXHUUECKUX
CpPEZCTB, HEOOXOAMMBIX UM B CBSI3M C X MHIUBHYyaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YUAIOIINXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TPOIEIypa OLEHHBAHUS pE3yJIbTATOB OOYYEHHUS 10 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JTUCHUIUIMHE (MOIYJIIO) TPEAyCMAaTPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:



— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIiist T C HApyIICHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B I1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YyeOHas quteparypa
1. Harnsgnas GuoTexHosorus u renetndeckas nnxenepus = Taschenetlas der biotechnologie und
gentechnik : [yue6Hoe nmocobue] / P. lllmux ; mep. c Hem. A. A. Bunorpanosoii, A. A. Cuniommna
; mox pen. T. I1. Moconogoii, A. A. CunromuHa. - MockBa : BUHOM. JlaGoparopust 3HaHUH,
2014. - 324 c. : - ISBN 9785947747676.
2. llenkynos, C. H. I'enetnueckas nrxenepus : yaeonoe nmocodue / C. H. lllenkynos. — U3n. 4-
oe, ctepeoT. 3-my. — HoBocubupck : Cubupckoe yHUBEpCUTETCKOE U3aTenbeTBo, 2010. — 514 c.
.. — ISBN  978-5-379-01064-5— Pexum  pmoctyma: 1o  mnoamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=57527
3. buorexHomorus : yaeOHUK W MIPAKTUKYM JIJIs1 By30B / oA peaakuueit H. B. 3arockunoii, JI.
B. Hazapenko. — 4-e u3n., ucnp. u gon. — Mocksa : U3narenscro FOpaiit, 2023. — 384 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-16026-0. — TekcT : 31eKTpOHHBIH //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530288
4. 3arockuHa, H. B. Dkonornueckas OMOTEXHOJIOTHS : YICOHHUK W TPAKTUKYM JjIsl By30B / H.
B. 3arockuHna, JI. B. Hazapenko. — Mocksa : U3narensctBo Opaiit, 2023. — 99 c. — (Briciuee
obpazoBanue). — ISBN 978-5-534-16030-7. — TekcT : anmekTpoHHbIi // OOpa3oBaTenbpHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530293
5. Hetpycos, A. 1. Dkomorust MUKpOOPTaHU3MOB : y4eOHUK /iist OakanaBpoB / A. U.
Herpycos ; orBercTBeHHbIi pegaktop A. U. Herpycos. — 2-e uzn. — Mocksa : M3narenscTBo
FOpaiir, 2022. — 267 c. — (bakanaBp. Axagemuueckuii Kypc). — ISBN 978-5-9916-2734-4. —
Texcrt : anexTpoHHbIH / ObpazoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508952
6. 3arockuHna, H. B. 'eHeTnueckas uH>xeHepus : y4eOHHUK U MIPAKTUKYM Uit By30B / H. B.
3arockwuHa, JI. B. Hazapenko. — Mocksa : M3narensctBo FOpaiit, 2023. — 118 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-16029-1. — TexkcT : anekrponnslii // OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530292

J1Jis1 OCBOCHUS JUCIUILTMHBI MHBATUAAMH U JIMIIAMHU C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU
3/I0pOBbS UMEIOTCS U3JIaHUS B JIEKTPOHHOM BUJE B AIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX
«JIanp» 1 «¥Opaii».
5.2. llepuoguyeckas Jureparypa

HasBanue n3nanusa ITepuoanunoct Mecto 3a Kakue TOAbl XPaHUTCS

b BBIXoza (B XpaHECHUS

TOJ)
Buonorus.PedeparnBHbrit 12 PX 1970-2020 Nel-2
)xypaanr. BUHUTHU
Buooprannyueckast Xumus 6 q3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 nomyr.)

Buoxumus 12 43 1944-45, 1947 — 2018 (1momnyr.)
I'enetnxa 12 g3 1965- 2016, 2017 Ne 1-6
KypHan MEKpOOHOIOTHH, 6 q3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SMUIEMHUOJIOTUH U 2020-
AMMYHOOHOJIOTUN
KypHan o0meii 6monoruu 6 q3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amuTa OKpy>KaroIel Cpe/Ibl B q3 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
HedTerazoBoM KOMILIEKCE 2014-2015,2017 Ne 1-3



https://biblioclub.ru/index.php?page=book&id=57527
https://urait.ru/bcode/530293
https://urait.ru/bcode/530292

N3Bectust BY3o0B Ceepo- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kagkasckoro peruona. Cepus:

EcTecTBeHHBIC HAYKH

W3eectust PAH (70 1993 1. 6 q3 2009-2018 (1 mosryr.)

W3eectust AH CCCP). Cepust:

buonoruueckast

Hcnonb3oBanue U oxpaHa 12 q3 2008-2017 Ne 1-2

MIPUPOJIHBIX pecypcoB B Poccun

Muxkpobuostorust 6 q3 2009-2018 Nel-3

MornekyisipHas OnoI0THs 6 q3 2008- 2016,2017 Ne 1-3
[puknagnas OMOXUMHUS U 6 43 2008-2013,2014 Ne 1-5, 2015- 2016,
MHKPOOHOJIOTHSI 2017 Ne 1-3

Ycnexu COBpeMEHHOH OMoJIoTHH 6 q3 2008-2017

DxoJorus 6 43 2009-2018(1 momyr.)

DKOJIOTHUS U )KU3Hb 12 q3 2003-2012

DKOJIOTHS ¥ POMBITIIIEHHOCTh 12 q3 2008-2017

Poccun

1. ba3er manasix kommnaaun «MUBUC» https://eivis.ru/

2. Dnextponnas 6ubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchbl, B TOM YHcJie COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl TaHHBIX U
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMBI

Inekmponno-ouodnuomeunste cucmemut (I5C):

1. O6pasosatensHas mnatdopma «FOPAUT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVIH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. Bupryanbnbiii  umranpHbld  3am  Poccuiickoit rocynmapcrBenHoit Oubnmuoreku (PI'B)
https://Idiss.rsl.ru/

2. HarmmonanpHas a5ekTpoHHas 6ubimoteka https://rusneb.ru/

3. Hayunas snextponnas 6udnmorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. ITomHOTEKCTOBasT KoJUleKIMs kypHaioB Ha tiarpopme PIIHU (DOnexkTpoHHble Bepcuu
Hay4HbIX )XypHaoB PAH) https://journals.rcsi.science/

5. llpesunentckas 6ubmmnoreka um. b.H. Enprimna https://www.prlib.ru/

6. YHUBEpCUTETCKAS nHpopMaImoHHas cucremMa POCCHA (YHUcC Poccus)
http://uisrussia.msu.ru

7. Xypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

8. [TonmnoTekcroBas koyekius kaur eBook Collections m3garensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. llomuorekcroBass koyutekuus KHUr EBSCO eBook (rmyOuna apxuBa: 2011-2023 rr.)
https://books.kubsu.ru/

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

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

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

13. IlotHOTEKCTOBBIE apXWBBI BEIYLIMX 3allaJHbIX HAYYHBIX KypHajioB Ha Poccuiickoii
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

Hungpopmayuonnsvie cnpagounvie cucmemol

1. Koncynbrant [Imtoc - cipaBodHast mpaBoBasi CUCTeMa (JIOCTYT 1O JOKAIbHOW CETH ¢
KOMITHIOTEPOB OMOITMOTEKH)
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Pecypcuot c60000n020 0ocmyna

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

2. AmepukaHcKkast maTeHTHas 0a3za JaHHbIX _http://www.uspto.gov/patft/

3. Jlektropuym TB - Bugeoneknuun Beaymux JiektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — MOJTHOTEKCTOBAasI KOJUIEKLUS SJIEKTPOHHBIX KYPHAIOB M3/1aTENLCTBA
Elsevier https://www.sciencedirect.com/

5. MuHHCTEpCTBO  Hayku W BbIcmiero  oOpa3zoBaHusi  Poccwmiickoit ~ deneparuu
https://www.minobrnauki.gov.ru/;

6. denepanpHbiii mopTan "Poccuiickoe obpazoBanue"” http:/ www.edu.ru/;

7. Ilpoekt ['ocynapcTBEHHOT0 MHCTUTYTA PyCcCKOTo si3bika uMeHH A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CpaBouHO-uH(pOopMaMOHHbIH nopTain "Pycckuii si3p1k" http://gramota.ru/;

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

10. O6pa3oBatenpHbIi opTan "Yuebda" http:// www.ucheba.com/.

Coocmeennuvle InekmponHvle o0pazoeamebHvle u uHpopmayuonnvie pecypcol Kyol'Y

1. DnexTpoHHbIi KaTanor Hayunoit 6ubnmuorexu Ky6I'VY http://megapro.kubsu.ru/MegaPro/Web
2. DAEKTpOHHAs oubmmoTeKa TPYIOB YUYCHBIX KyoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITast cpea MOAYJIbHOTO JuHaMuueckoro o0yuenust Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IJIaHOB, Y4eOHO-METOAMYECKUX KOMIUIEKCOB, MyONMKAaIUH U KOH(pEpEHIHi
http://infoneeds.kubsu.ru/

5. DnexkTpoHHbIi apxuB nokymeHToB KyOl'Y http://docspace.kubsu.ru/

6. MeToqnueckue ykazaHus JJis1 00y4al0UIUXCS M0 OCBOEHUIO TMCHMILIUHBI (MOIYJISA)
Jleknus:

Pabora Ha sneKIuu SIBISETCS OYEHb BAXXHBIM BHJIOM CTYICHUECKOW JEATEITBbHOCTU IS
U3YYEHUSI TUCIUIUIMHBIL, T.K. Ha JIEKLIIUU IPOUCXOIUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUN, HO U
cUcTeMaTu3anus U 0000IIeHNe HAKOIUICHHBIX 3HaHWM, (JOPMHUPOBAHHE HA UX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUH, MUPOBO33PEHHUS, Pa3BUTHE IIO3HABATENbHBIX M MPO(ecCHOHATBHBIX
UHTEpeCcOB. JICKTOp OpHEHTUPYET CTYACHTOB B yueOHOM marepuaiie. Kparkue 3amucu JeKnui
(KOHCIIEKTHpPOBAaHKME) MOMOraeT yCBOUTh Marepualj. Hamucanue KOHCHEKTa JIEKIHid: KpaTko,
CXEMAaTUYHO, MOCIEIOBATEIbHO (PUKCUPOBATH OCHOBHBIC TOJIOKEHUS, BBIBOJIBI, (DOPMYITHPOBKH,
0000111eHNS; TOMeYaTh BayKHbIE MBICIIH, BBIICIISATH KIIOYEBBIE CIIOBA, TEPMUHBL. KOHCTIEKT myylie
MOJIpa3eNiATh Ha IMyHKTHI, maparpadbl, coO0Ias KpacHyo CTpoKy. [IpuHIIMNMAEHEIE MecTa,
onpezaeneHusi, GopMysbl cleAyeT COMPOBOXKIATh 3aMEUaHUSMU: «BAXKHO», «0CO00 BAXKHOM,
«XOPOIIIO 3aMIOMHUTHY | T.II. WU MTOAYEPKUBATh KpacHOU pydkoi. Ilenecoobpasno pa3padorarhb
COOCTBEHHYIO CHMBOJIMKY, COKpAIlIEHUs CJIOB, YTO MO3BOJUT CKOHIIEHTPUPOBATh BHUMaHHE Ha
BaXHBIX CBeleHUsAX. [IpociymuBaHue W 3amuCh JICKIIMH MOKHO MPOU3BOJUTH MPHU TTOMOIIU
COBPEMEHHBIX YCTPOUCTB (AUKTODOH, HOYTOYK, HETOYK 1 T.11.). PaboTast Ha/t KOHCTIEKTOM JIEKIIHH,
BCerjia CcIeAyeT MHCIONb30BaTh HE TOJBKO Y4YeOHHK, HO W Ty JHTEpaTypy, KOTOPYIO
JOTIOTHUTEITFHO PEKOMEH I0BA JIEKTOP, B TOM YUCJIE IEPUOINICCKUE U3TAHUS COOTBETCTBYIOIIEH
HanpasiieHHOCTHU. [1o pe3ynbrataM paboThl C KOHCIIEKTOM JIEKLIUU cIeayeT 0003HAYUTh BOIIPOCHL,
TEPMHHBI, MaTepra, KOTOPBIH BBI3BIBAET TPYAHOCTH, IOMETUTh U TOMBITATHCS HAWTHU OTBET B
pexomeHayemoil autepatype. Ecnu camocTosiTenbHO HE yAaeTcs pa3oOparbcs B MaTepuale,
HE00X0 MO C(HOPMYITHPOBATH BOMIPOC U 33J1aTh MPENO/IaBATEI0 HA KOHCYIbTAIH, HA OOIIEHUN
B KOHTaKTHBIE Yachl. JICKIIMOHHBII MaTepua SBiseTcst 6a30BbIM, C KOTOPOTO HEOOXOIMMO Ha4aTh
OCBOEHHE COOTBETCTBYIOIIETO pa3zelia WK TeMbl. [1aH MOATOTOBKH K JIEKIIUU:

— O03HAKOMUTBLCS ¢ TEMOH JIESKIIUU

— O3HAKOMHTHCS C MPEI0KEHHBIMUA BOIIPOCAMH

— M3YYUTh COOTBETCTBYIOIIUNA MaTepua

— O3HAKOMHTHCS C JIUTEPATYpOi Mo TeMe
IIpakT4yeckune padoThl
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B mporiecce moaAroToBku K mpakTUYECKON paboTe HEOOXOAMMO 03HAKOMHUTHCA C pabodeit
OpOrpaMMOMl TUCHMIUIMHBI, TeMaMHd M IJJaHAMU NPAKTUYECKUX 3aHATUH, YAenss ocoboe
BHUMaHHUE LEISIM M 33JadaM, CTPYKType M COJEpKAHUI0 IUCLHMIUIMHBI, IPOBECTH aHAIMU3
OCHOBHOU y4eOHOU JIUTEpaTyphl, IOCIEe Yero paboTaTh ¢ PeKOMEHIOBAHHOM JOMOIHUATEIHHON
autepatrypoil. [Ipn yCTHOM BBICTYIUIEHMHM MO KOHTPOJIBHBIM BOIIPOCAM NMPAKTHYECKOTO 3aHATHS
HY>KHO M3JIarath (He YMTaTh) MaTepHajl BHICTYIUIEHUS cBOOOIHO. He00X01MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHUE Ha TOM, YTO BBICTYIJIEHUE O0paIlleHO K ayAUTOPUHU, a HE K IIPENoAaBareio, T.K.
3TO 3HAYUMBIA acHeKT NpPOo(ecCHOHANBHBIX KommeTeHIHd. [1o OKOHYaHMM NPaKTHYECKOTO
3aHATHUS CIEQyeT NOBTOPUTH BBIBOJBI, CKOHCTPYHUPOBAHHBIE B X0J/I€ YCTHOI'O OIpOCa, MPOCIEAUB
JIOTUKY MX IIOCTPOCHHS, OTMETUB IIOJIOXKEHHUS, JIEKaIMe B UX OCHOBE. [l 3TOro B TeueHue
orpoca Ipyrux ydauiuxcs cielyeT JenaTh MoMeTKU. boee Toro, B ciayyae HETOUHOCTEH U (MIIH)
HEMOHUMAaHUsl KakKoro-mubo BOIpoca MPONHACHHOTO0 MaTepualla CIeAyeT oOpaTuThCs K
MpenoAaBaTeNio JUisl MOMy4YeHHs] HEOOXOAMMON KOHCYJbTAllMM M Pa3bSICHEHUS BO3HUKILIEH
curyanuu. Cxema NoAroTOBKY K IPAaKTUYECKUM paboTam:

— O03HAKOMHTHCS C TEMOH, LIEBIO U 33aJjauaMH paboThI
—  PaccMOTPETh MPEIIOKEHHBIE BOIPOCHI
— W3YYUTh JEKIHOHHBIN MaTepHall, OCHOBHYIO U JIOIIOJIHUTEIIbHYIO JIMTEPATYPy
— O03HAKOMMTHCS C 33JJaHUSMH U XOJO0M UX BBIIIOJHEHUS
— O3HAKOMHTHCS ¢ 000pyAOBaHUEM 3aHATUS
—  BBINOJHUTD 33/1aHUSI B COOTBETCTBUU C XOJIOM PabOTHI
— THUCBMEHHO 0()OPMUTH BBITIOJHEHHYIO pa0boTy
— TIOJBECTH UTOT U CAENATh CTPYKTYpPUPOBAHHBIE BHIBOJIBI
CamocTrosiTesbHasi padoTa

CamocrodrenbHas paboTa CTyICHTOB JUCLHUIUIMHE OCYIIECTBIISCTCS C LENbIO YITyOIeHus,
pacuIMpeHus, CHUCTEMAaTU3alMM W 3aKPEIUICHUs IIOJYYEHHBIX TEOPETHUYECKUX 3HAHUM,
(dopMHpOBaHUST YMEHUH HCIIOJIB30BaTh JTOKYMEHTALMIO U CHEIMAIbHYIO JIUTEPATYPY, PA3BUTHUSA
MO3HABATENIbHBIX CIIOCOOHOCTEH M aKTMBHOCTH, a Takke (OPMHUPOBAHHSA CaMOCTOSTEIHHOIO
MBIIUICHHsI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaU3alii,
pa3BUTHUSI HCCIEAOBaTENbCKUX yMeHuW. Ilepen BBIMOTHEHHMEM CaMOCTOSITENBHOM pabOThI
HEOO0XOIMMO YETKO MOHUMATh IIeNIM U 33Ja4i pabOThl, CPOKH BBIMOJIHEHUS, OPUEHTUPOBOYHBIH
00BeM, OCHOBHBIE TpeOOBaHUSI K pe3ybTaTaM paboThl, KpUTEPUH OLIEHKH. Bo BpeMst BbIIOTHEHUS
CaMOCTOSITENIbHOW paboThl MIpenojaBaTelb MOXET IMPOBOAMTH KOHCYJIbTaUuU. KOHTpOib
pPe3yNbTaTOB CaMOCTOSITENILHONM pabOThl CTYAEHTOB MOXKET OCYIIECTBISTHCS B NMHCbMEHHOM,
YCTHOM WM CMeEUaHHOH ¢(opme, ¢ TIpeACTaBICHHEM MPOAYKTa TBOPYECKOH IesITeIbHOCTH
cTyneHTa. B kauecTBe popM M METOJ0B KOHTPOJISI CAMOCTOSITEIbHON pabOThI CTYy/I€HTOB MOTYT
OBITh UCTIOIb30BAHBI CEMUHAPCKUE 3aHTHSA, KOJUIOKBUYMBI, 3a4€Thl, TECCTUPOBAHUE, CAMOOTYETHI,
KOHTpPOJIbHBIE paboThl U Ap. KpuTepusMu OLEHKH pe3yJlbTaTOB CAMOCTOATEIbHOW padOThI
CTYJCHTa SIBJSIOTCS: YPOBEHb OCBOCHHsSI CTYAECHTOM Y4eOHOIro MaTepHuaia; yMEHHUs CTYyJCHTa
UCIIOJIB30BAaTh TEOPETUYECKHWE 3HAHWA INPU  BBINOJHEHHM HWHAWUBUIAYAIBHBIX 3a/laHUM;
000CHOBAaHHOCTb U YETKOCTh M3JIOKEHHsS OTBETa; O0(OpMIIEHHE MaTepuana B COOTBETCTBUU C
TpeOOBAHUSIMU.

[Iman noaAroToBKM:

— HU3Y4YUTb COOTBETCTBYIOLIUH JICKIIMOHHBIM MaTepra
— M3YYUTb OCHOBHYIO JINTEPATYPY IO TEME
— M3YYUTh JOIOJIHUTENBHYIO JIUTEPATYpy 110 TEME
— 0¢GOpMHUTH BBHINOJHEHHYIO pabOTy NHCbMEHHO HJIM B BHJE MPE3CHTAllMU B
3aBUCUMOCTH OT 3a/IaHUS
— CJenaTh CTPyKTYPUPOBAHHBIE BHIBOBI
IHoaroroBka Kk 3K3amMeHy

[Ipy moAroToBke K 3K3aMeHy HEO0OXOJUMO OpPHUEHTHUPOBATHCA HAa KOHCHEKTHI JIEKIIH,

pabouyro mporpamMMmy IMCHUIUIMHBI, HOPMAaTHUBHYIO, YU€OHYIO U PEKOMEHAYEMYIO JIUTEpaTypy.



OcHOBHOE B ITOATOTOBKE K Ca4ye JK3aMEHa — 3TO ITOBTOPEHUE BCETO MaTepraia JUCHUILINHEL,
[0 KOTOPOMY HEOOXOAMMO caaBaTh 3Kk3aMeH. [Ipu MOAroTOBKE K cAaye ’K3aMeHa BeChb 00beM
paboOThl HYXXHO pacHpeiessaTb paBHOMEPHO [0 JHSAM, OTBEAECHHBIM JJs TOATOTOBKH,
KOHTPOJIMPOBATh KaXKIbIH JECHb BBINOJIHEHHWE HAMEUEHHOH paboThl. B mepuoa moaroTroBku K
9K3aMEHY CTYJICHT BHOBb 00paIIaeTcs K yKe H3y4eHHOMY (ITPOMJICHHOMY) YYeOHOMY MaTepHay.
[MonroroBka BKJIIOYaeT B ceOsl TpW dTama: caMOCTOsITeTIbHas paboTa B TEUYEHUE CEMECTpa;
HEINOCPEACTBEHHAA IOATOTOBKA B THU, IIPEIIECTBYIOLINE YK3aMEHY 110 TEMaM Kypca; IIOArOTOBKa
K OTBETY Ha 3aJaHus, cojaepkamuecs B Owierax. DK3aMeH NpPOBOIUTCS IO OWiieTam,
OXBAaThIBAIOLIMM BECh IIPOMACHHBIN MaTEPHAJl TUCLUILUIMHBI, BKJIIOYask BOIIPOCHI, OTBEICHHBIC IS
CaMOCTOSITENIFHOTO M3y4eHus. Jlis ycmemHoW caayu yka3aHHble B pabodell mporpamme
(GopMupyeMble KOMIIETEHIIMM B pe3yJbTaTe OCBOCHMS JUCLUIUIMHBI JOJDKHBI  OBITh
IPOJEMOHCTPUPOBAHBI.
JUid ycrieImHOM ¢jauy 9K3aMeHa CTYIEHTBI JOJDKHBI IIOMHHUTD CIIELYIOIIEE:

— K OCHOBHBIM MOHATHUSAM M KaTETOPHUSIM HYKHO 3HATh OIPEIeNICHHsI, KOTOPBIE HEOOX0IUMO
IIOHUMAaTh U yMETh IMOSCHSATH; IPU MOATOTOBKE K IK3aMEHY TpeOyeTcs MOMHMO JICKIMOHHOIO
Marepuaia, MPOYUTATh elle HECKOJIbKO YYEOHUKOB IO AMCUMIUIMHE, JOTOJIHUTEIIbHBIC
VCTOYHUKHU, MPENJIOKEHHBIE [UIsl U3Y4YEHHs B CIUCKE JIMTEPATypbl; CEMUHAPCKHUE 3aHATHUSA
CHOCOOCTBYIOT TOJYYEHHUIO OoJiee BBICOKOTO YPOBHS 3HAaHUM W, KaK CIEACTBUE, MOIy4YCHHE
JK3aMCHA;

— FOTOBHUTHCS K DK3aMEHY HYKHO HAYMHATH C NIEPBOI JIEKIIMH U CEMUHApa, a He BEIOUPATh
TaK Ha3blBACMbIN «IITYPMOBOM METOI», IIPH KOTOPOM MaTepHall 3aKpeIUIACTCS B NaMATH 3a
HECKOJIBKO IIOCIEAHUX 4YacoB M AHEH mepex 3adeTtoM. IIpu oneHMBaHWM 3HAHWN CTYJIEHTOB
IIPENoAaBaTeilb PyKOBOJACTBYETCS, IPEKAEC BCEro, CICAYIOIIMMU KPUTEPUSAMU: NPABUIBLHOCTH
OTBETOB Ha BOMNPOCH; IMOJHOTa W JIAKOHUYHOCTH OTBETa; CIOCOOHOCTb TPaBHIBHO
KBATM(PUUHUPOBAaTh (AKThl M OOCTOATENBCTBA, AHAIW3UPOBATh CTATHCTUYECKHE JAHHBIE;
OpPUEHTHPOBAHHE B JIUTEPAType; 3HAHHE OCHOBHBIX MPOOJIeM Y4eOHOW JUCHUIUINHBL, TOHUMaHHUe
3HAYMMOCTH Y4eOHOW AUCIUIUIMHBI B CUCTEME; — JIOTUKA U apryMEHTUPOBAHHOCTh U3JI0XKEHUS;
KyJIbTypa oTBeTa. TakuM 00pa3om, Ipu IPOBEICHUH 3K3aMeHa ITPETI01aBaTellb yAeIsIeT BHUMaHHE
HE TOJIKO COAEP>KaHUIO OTBETA, HO U (JOPME €ro U3JI0KEHHS.

IoaroroBka nmpe3eHTanmii:
—3HAaKOMUTBCS C TEMO, LIENbIO U 3a7a4aMu
—COCTaBUTh IUIaH IPE3EHTALUN COTIACHO OCBOEHHOMY TEOPETUUECKOMY MaTEpHUAITY
—MPOU3BECTH IIOMCK B JIEKUOHHOM MaTepuajie, OCHOBHOM M JONOJHUTEIBHON
auTeparype GaKkTHUECKOro MaTepHraa 1o TeMe
—MPOU3BECTU MOUCK UIUTIOCTPATUBHOIO MaTepHasa B CETH "MHTEPHET"
—COCTaBUTh IPE3EHTALIMIO ITPU IOMOILM crienranu3upoBanHoro 10
—COCTaBUTh JOKJIAJ 10 WIIIOCTPAaTUBHOMY MaTepHally pe3eHTalul
—OTpENETUPOBATh NIPE3ECHTALINIO TIEpE]] clauei

B ocBoeHNMM IHCHUIUIMHBI MHBAIMIAMM W JIMLAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydueOHas pabora (KOHCYJIbTAllUH) —
JIOTMIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOr0 MaTepuaa.

WupuBuayanbHble KOHCYJIBTAIMM 10 TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIN3ALUN OOY4YE€HUS U YCTAaHOBJIEHUIO BOCIIUTATENBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM W OOy4yarollMMCS HWHBAJTUAOM MM JIMIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 37J0POBBSL.

7. MaTtepuaibHO-TEXHNYECKOe o0ecnevyeHne 1o JUCHUIInHe (MOAYJII0)

IIo Bcem BuaaM y4yeOHOM MAEATENBHOCTH B paMKax TUCLMIIIMHBI HCHOJIb3YIOTCS
ayJUTOpUH, KaOMHETHI U JIaOOPaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CIICIUATN3UPOBAHHBIM H
71a00paTOPHBIM 000PYIOBAHUEM.

HaumeHoBanue crienyanbHbBIX OCHAIIEHHOCTH CITELIHAIbHBIX [TepedeHb TUIIEH3HOHHOTO
HOMEILEHUH HOMEILEHUH MIPOrPaMMHOTO 00eCTICUCSHHS




VYuebOuble ayIUTOpUU st | MebGens: yaeOHas mebenb Microsoft Windows

NIPOBEJICHUS 3aHATHH JIGKLHUOHHOrO | TeXHUuecKue cpelcTBa 00yUeHHUS: Microsoft Office

THUIIA 9KpaH, NPOEKTOP, KOMIIBIOTEP

VYuebuble ayIUTOpUU st | MeOGens: yaeOHas mebens Microsoft Windows

IIPOBEJICHUS ITPaKTHYECKUX padoT. | TexHuueckue cpencTBa 00yUeHHUS: Microsoft Office
9KpaH, NPOEKTOP, KOMIIbIOTEP

Jng  caMmocToATenbHOW  paboThl  OOyyaromMXxcs  MPeayCMOTPEHBI

MMOMEIIECHU,

YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

(amTaneHEI 3a1 HaydHoii
OubIMOTEKH)

nH(pOPMAIMOHHO-KOMMYHHUKALMOHHOW — ceTn  «HTepHeT» U
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO
cpeny o0OpazoBaTesbHOM OpraHU3aIHH, Be0-KaMephl,
KOMMYHHUKAIIMOHHOE 000pyA0BaHMEe, 00CCIICUNBAIOIICe JOCTYI K
ceTn WHTepHeT (NPOBOJHOE COEIMHEHHWE M OecHpoBOAHOE
coeuHeHue 1o TexHosorun Wi-Fi)

HaumenoBanue OcCHaICHHOCTh TOMEIICHUH IS CAMOCTOSATEIILHON paOOTHI Ilepeuenn
MOMEIEHUH ISt 00yJarommxcs JIUICH3NOHHOTO
CaMOCTOSTEIILHOU pabOTHI MPOTPaAaMMHOTO
o0yJarommxcs obecrieueHus
ITomerienne s | Mebenb: yueOHas MeOeIb Microsoft
CcaMOCTOATENbHON paboThl | KOMITIEKT crienmmanu3npoBaHHON MeOen: KOMIbIOTepHbIe cTONIBI | Windows
oOyJaromuxcs O6opynoBanue: KOMIBIOTEpHAs TEXHHWKAa C TonkimtoueHueM K | Microsoft Office
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