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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

[enbro ocBoeHUs TUCHMILIMHBI «['€HETHKa MUKPOOPIaHU3MOB M METOJbl T€HETUYECKOU
UH)KEHEpUU» sBiIgeTcs (OpMUPOBAHHE Yy CTYAEHTOB NPO(PECCHOHATBHBIX KOMIETCHIIUH B
IIPOU3BOJCTBEHHONW, MOHUTOPHUHIOBOM M HCCIIENOBATEIbCKON IEATEIBHOCTH, a TaKXKE aHAJIN3
(yHIaMEHTAJIbHBIX 3HAHWN, HANPABICHHBIX HA PACIIMPEHHUE MPEICTaBICHUH 00 OCHOBHBIX
METOJAaX M BO3MOXHOCTSAX TICHETHYECKOM WHXCHEpUM Ha IpuMepe mpokapuor. s
BBICOKOTIPO()ECCHOHAIIHOM  MOATOTOBKM  BBIMYCKHUKAa Kypc «l'eHeTndyeckas WHKECHEpHS
OakTepui» BakeH M YNIyOJEHHOTO TOHUMAHUS CTyJAEHTaMHU-OMOJoraMu IpPHUHLUIIOB
OpraHu3ali 1 (yHKIMOHUPOBAHUS MHKPOOHOW KIIeTKH. |'eHeTndeckas MHKEHepHsl OaKTepHii
TECHO CBs3aHa C MOJEKYJSpHOH Ouosnoruen, gusuonorueil 1 OMOXMMHEH MHKPOOPTaHM3MOB.
BaxHOCTB CBSI3M reHETUYECKOI OpraHu3aui MUKPOOHOM KIIeTKU U €€ (PyHKIHiA, He0OOXOAMMOCTD
IIOHVMAHHs OCHOBHBIX IIPUHLMIIOB U IIyT€H, a TaKXe TOYEK MPAKTHUYECKOIO IPUMEHEHUS
oIpeeNnsieT aKkTyaJbHOCTb 3YUYEHMsI JUCIIUIUIMHBI B paMKaxX JaHHOW OaKalaBpCKON MpOTrpaMMBbl.

1.2 3agauu AUCHUIINHLI

OcHOBHBIE 3aJlaud TUCIHHIUIMHBL CHOPMHUPOBATh Yy CTYIEHTOB: 0a30BOE MEIIIJICHHUE,
o0ecrieunBaroliee  NpeACTaBICHUs 00  OCOOEHHOCTAX  CTPYKTYPHO-(DYHKIIMOHAJIBbHOM
OpraHu3alii TeHOMOB TPO- M 9yKapuoT, (paros; cocOOHOCTh MOHUMATh MPUHIIUAIIBI OCHOBHBIX
METO/I0B MOJIEKYJIIPHOI'O KJIOHHPOBAHUS; CHOCOOHOCTh HCIOJb30BATh I€HETUYECKUE METOMbI
KOHCTPYUpPOBaHUSl IITAaMMOB OaKTepuil ¢ 3aJaHHBIMU CBOMCTBaMH, pa3BUBaTh y CTYICHTOB
YMEHMS MCIOJIb30BaTh  COBPEMEHHYIO ammapaTypy M BBIYMCIUTENBHBIE KOMIUIEKCHI IS
BBITIOJIHEHUST OMOJIOTWYEeCKUX paldoT; TOKa3aTh MEPCHEKTHBHI IMPHUMEHEHHS T'€HETHYECKUX
METO/IOB B PA3IUYHBIX 00JACTAX >KU3HEICATEIBHOCTH 4YelOBeKa (IPOMBIIIJIEHHOCTb, CEIbCKOE
XO03SICTBO, HAYYHBIE UCCIIEIOBAHMS U T. [I.);pa3BUBATh Y CTYJICHTOB HABBIKM paOOTHI ¢ y4eOHOM 1
Hay4YHOU JIUTEPATYPOH.

1.3 MecTto aAucuMiuinHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuummHa «['eHeTMKa MHKpPOOPraHM3MOB M METOJbl T€HETUYECKOW WH)KEHEPHH)
OTHOCHUTCSI K 4YacTH, (HOpMUPYeMOW ydacTHHKaMH OOpa3oBaTENIbHBIX OTHOIIEHUM, bioka 1
«ucuunaunel (Moxgynu)» ydebHoro miuaHa. Kypce «I'eHeTMka MHMKpOOPraHM3MOB U METO]IbI
TeHETUYECKOM NHKEHEPUN» Ba)KEH JUJIS CTY/I€HTOB-TE€HETUKOB, CIIEUATIN3UPYIOLUXCs B 001acTh
CeNIeKIMU, OMOTEXHOJIOTUU M 0o0meill reHeTuku. i1 yCcBOEHMsI Kypca CTYJIEHTY HEeoO0XOJIUMO
OPUEHTHPOBAThCS B MpobOiieMax oOmeld OMooruu, OMOXMMHH, MUKPOOMOJIOTUM TEHETUKH U
cenekuuu. FIMeTh HaBBIKM CaMOCTOSITEIbHOM PabOoThl ¢ TUTEPATypoOil, BKIIOUaAs NEPUOANYECKYIO
HAy4yHYIO JINTEPATypy, a TaKKe HaBBIKM PaOOTHI C 3JEKTPOHHBIMHM CpEACTBaMU MH(OPMALNU.
N3ydyeHnro aUCHUIUIMHEBI «]'€HeTHKa MUKPOOPTaHU3MOB U METO/bl T€HETUYECKOW WHIKEHEPHM
MPEIIIeCTBYIOT TaKue JUCUUIUIMHBI, Kak «bHOXMMHUS ¢ OCHOBaMM MOJIEKYJISIPHOM OMOJIOTHUNY,
«I'enetuka u cenexuus», «MUKpPOOHOJIOTHS C OCHOBAMH BHPYCOJIOTMHM U OHOTEXHOJIOTHN»,
KOTOpBIE M3Y4aroTCsl, B TOM uucie, B pamkax HanpasieHus 06.03.01 «buonorus». Martepuaist
JUCHUIUIMHBL MCHOJB3YIOTCS CTY/AEHTAaMM B HAay4yHOM paboTe Mpu IMOATOTOBKE BBIMYCKHOM
KBaJIM(UKAIIMOHHOM pabOThl U KpaliHe Ba)XKHBI B OCYLIECTBIIEHUU MPAKTHUECKOHN AESITEeIbHOCTU
OakayaBpa OMOJIOTUU (TCHETUKH).

1.4 IlepedyeHb NMIaHMPYeMbIX Pe3yJIbTATOB OOYYEeHHUS] IO AUCHHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeJILHOM IPOrPaMMBbI

N3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yYaroImuXcs CISTYIONMX KOMIETEHIIHA:

KOII 1 HAaUMCHOBAHUEC WHAUKATOpA PeSyJ’IBTaTH O6y‘{CHI/I${ IO AUCLIUMIIIIMHE

NK-1 Cnocoben TBOPYECCKU UCIIOJIB30BATH B Hay‘lHO-HCCHeIIOBaTGHLCKOﬁ JACATCIbHOCTU 3HAHUC (I)yH,HaMCHTaJ'II)HBIX
pa3acioB OMOJIOTHYECKUX U YKOJIOTHUYECKUX JUCHUIIINH.

UIIK-1.1. Bnageet coBpeMEHHBIMU 3HAET IYTH IIOMCKAa COBPEMEHHBIX MH(OPMAIIMOHHBIX WCTOYHHKOB T'€HHO-
nH(pOpPMaLMOHHBIMU pecypcamu UH)KEHEPHOW HaNpaBJIEHHOCTH.

OMOTIOTMIECKOTO B 3KOJIOTHIECKOTO yMEeT  NpPUMEHATh B NPO(ECCHOHAIBHOW  MHKPOOHMOJIOIMYECKOU
COJEp)KaHMsI U yMEET HCIIOIb30BaTh JEATCIIBPHOCTH 3HAaHMSA O CTPOCHHM TEHETHYECKOrO ammapara Mpo- |
nX B Ipo(heCCHOHATBHOM 5YKapUOT, NOJTy4EHHbIE U3 COBPEMEHHBIX HH(POPMAIMOHHBIX.




JACATCIBHOCTHU.

BJIaIeeT OCHOBHBIMH I'€HHO-WH)XCHEPHBIMH MTOHATHAMH U IPHUEMaMH PaOOTHI
B J1a0OpaToOpuH.

WIIK-1.2. Bnaneet
SKCIIEPUMEHTATBbHBIMU METOJIaMU
HCCIeI0OBaHui (10 TeMaTUKe
MIPOBOJUMBIX Pa3paboOTOK).

3HACT J3KCICPUMCHTAJIbHBIC MCTOJbI BBLIABJICHUA PACIIOJIOXKCHHUA I'CHOB Ha
6aKTepI/IaJ'II>HOI71 XpoMocoMe.

ymeeT UCIIOJIB30BATh OKCIICPUMCHTAJIbHBIC METOAbI CO3aaHUsA
peKOMGI/IHaHTHLIX MOJICKYJL.

BJIaAcCTMETOAAMH NPHUMCHCHUA OCHOBHBIX (l)epMeHTOB B TEHETUYECKOM
HWHXXCHCPHH.

HUIIK-1.3. YMmeeT aHanu3upoBaTh
Ppe3yJbTaThl SKCIIEPUMEHTOB U
MIPECTaBIATh UX B hopme
myOnuKanuii B peeH3upyeMbIX
HAYYHBIX U3IaHUAX.

3HACT 3Tallbl CO3JJaHUsA peKOMGI/IHaHTHHX IITaMMOB U aJITOPUTM aHAJIU3bI
PE3YJIbTATOB OKCIICPUMCHTOB € UX IMPUMCHCHUCM.

yMEEeTaHaJIU3UPOBAaTh PE3YNbTAaThl OKCIEPUMEHTOB IO CO3JaHUI0 U
HCII0JIH30BaHMIO BeKTOpHBIX MoJekyn JHK.

BIIafIeeT CIIOCOOHOCTHIO MPECTABIATh PE3yIbTATHl aHANN3a YKCIICPUMEHTOB
M0 TEeHETHYECKOH WHXEHEpHH B (opme MyOnuKamuii B PELEH3UPYEMBIX
HAayYHBIX U3IaHHAX.

UIIK-1.4. O6namaeT HaBBIKAMU
MIPOBOJIUTH IUCKYCCHH Ha HAYYHBIX
(Hay4HO-TIPaKTHIECKUX )
MEPONPHUATHSX, HCTIOIH30BATh B
PO eCCHOHATBHOM NeATETFHOCTH
OTEUYECTBEHHBIC U 3apyOeKHBIC
0a3bl JaHHBIX.

3HAeT JTalbl CO3/aHUS PEKOMOWHAHTHBIX MPOIYLEHTOB MPOHHCYJIHHA H
untephepoHoB uenoBeka Ha ocHoBe Escherichia coli 1 cmocoben mpoBouTh
JIMCKYCCHH IO JaHHOM TeMaTHKE HA HAYYHBIX MEPOIPHUSITHSIX.

yMEeT UCIONb30BaTh B  NPOQECCHOHATBHOH  MHKPOOMOIOTHYECKOM
JIEITEIIPHOCTH ~ OTEYECTBEHHBbIE M 3apyOexHble  0a3bl  JHaHHBIX
KJIOHMPOBAHHBIX T'€HOB.

BJIaficeT MOHATUHHON 62301 1 METOANYECKUM aIlapaToM, 00eCIeUNBAOIINM
3¢ peKTHBHOE TPOBEACHUM JAWUCKYCCHM Ha HAyYHBIX MEPONPHUSITUAX
OTHOCHUTEJIBHO Pe3yIbTaTOB I€HHO-NH)KEHEPHBIX SKCIIEPUMEHTOB.

IIK-1.5. IlomuMaer u  ymMmeeT
OOBSICHITH COBPEMEHHBIE IPOOIEMBI
coxpaHeHHs OuWopa3HOOOpasus u
YCTOWYMBOTO MPUPOJIOTNIOIH30BAHMSI.

3HAeT MPHUHIMIBI HCIOJIb30BaHUS TEXHUKH pexomOuHaHTHBIX JIHK s
XpaHEHHs] YYXKEPOJAHOW TIeHeTHYecKoil WH(pOpMauuu A COXpaHeHHUs
O6uopa3zHooOpasusi.

yMeeT OOBSCHATh COBPEMEHHBIE MPOOJIEMBbl COXpPAaHEHUS MHUKPOOHOTO
OuopaszHooOpasusi.

BIaJeeT  METOAaMH  KOHCTpyHpoBaHHs  pekoMOmHaHTHbIX  JIHK,
00eCTIeYNBAIOIINX IKCIPECCHI0 KIOHUPOBAHHBIX T'€HOB, JUII YCTOMYMBOIO
MPUPOJIONIOIH30BAHUSI.

2. CTpyKTYypa M coiep:KaHue 1 CHHIIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OO11ast TPyA0EMKOCTh JAUCIUILIAHBI cOcTaBisieT 4 3aderHbie exuuuibl (144 gaca), ux
acrpeielieHue 10 BUjiaM paboT MpescTaBlIeHo B Ta0iuie

Buner pador Bcero ®dopma o0yueHHs
4acoB OuHas
5 cemectp | X cemectp
(gacsl) (gacsl)

KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHbIe 3aHATHS (BCEr0):
3aHATHS JIEKIIMOHHOTO THIIA 16 18
MIPAKTHIECKHE 3aHATHS 16 18
HNHasi kKoHTaKTHas padoTa:
Konrpoib camocrositensHO#M pabotsl (KCP) 6 6
[TpomexyTouHas arrecraius (MKP) 0,3 0,3
CamocrosiTeJibHasA padoTa, B TOM YHCIe:
Pedepat/acce (moaroroska) 10 10
CaMocTosATebHOEe HM3yUeHHE pa3leioB, CaMOIIOATOTOBKA (TpopaboTka W
MTOBTOPEHHE JIEKIIMOHHOTO MaTepraia M MaTepuaia y4eOHHKOB M y4eOHBIX 24 24
mocoOuii, MOITOTOBKA K JJa00OPaTOPHBIM 3aHATHAM, KOJUIOKBUYMaM H T.JI.)
BrinmonHenue wH. 3a0aHui (TOATOTOBKA COOOIIECHNH, MPE3eHTAITUH) 10 10
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 24 24
KoHTpoJb:
IToArOTOBKA K DK3aMEHY 35,7 35,7
Oomas gac. 144 144
TPYA0EMKOCTh B TOM 4YMCJIe KOHTAKTHasi padora 42,3 42,3

3a4. el 4 4




2.2 Copep:xanune TUCUMIIIIMHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM AUCUUIUINHBL
Paznensl (TeMbl) TUCHUILIMHBL, H3y4YaeMble B 5 cemectpe (3 Kypee)(ouHasi popma oOyueHus)

KommuecTBo yacoB
Bueayaur
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHaS op}fa;l
Bcero pabota
pabota
J 113 JIP CPC
1 I'enernyeckas MHXCHEPUS - JOCTIDKEHHS, IPOOIEMBI, 12 2 2 8
MEPCTIEKTHUBEI.
2. CTpyKTypHO - (YHKIMOHAJIbHAsI OpPTaHHU3aIHsl TEHOMOB. 12 2 2 8
3. OCHOBHBIE 3TaNbl CO3JaHHUs PEKOMOUHAHTHBIX MOJIEKYJL. 12 2 2 8
4. DepMEeHTBI, UCTI0JIb3YEeMbIe B TeHETUUECKOM KOHCTPYUPOBaHMHU. 20 2 4 14
5. BekTopbl B reHeTHUECKOM KOHCTPYUPOBAHHUU. 22 4 4 14
6. OKcIpeccus Uy>KepOAHBIX TeHOB B KJIETKE-PELUNHUEHTE. 22 4 4 14
HUTOI'O no pasdenam oucyuniurvl 102 | 16 18 68
KoHnTponb camocrosrensHoit pabotsl (KCP) 6
[Tpomexxyrounas arrecrauusi (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO61mas TpyJ0€MKOCTh MO AUCIHUILTUHE 144

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — mabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyAeHTa

2.3 Conep:xanue pa3aesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

®opma
Ne Hanveroarue Coneprxanue paszaena (TeMbl) TEKYILEro
pa3zena (TeMbl)
KOHTPOJIS

1. |[enerudeckas I'enernyeckas umxenepus. Onpenenenve noHATHS. OCHOBHbBIE 3aJayu. v
HUH)KEHEepHs - I'enetnueckast nHxeHepusi. JloCTHXKEHNs U epCIeKTUBEL. McTopust co3nanus
JOCTHKEHMUS, nepBoii pekomOmHanTHOW JIHK. Paboter II. bepra c corpymHukamu.
Ipo6IIeMEI, Buonoruueckas 6€301MacHOCTh U TeHHAS! HHXKCHEPHS.

MIEPCIEKTHUBEL.

2. |CrpykTypHO- Opranuszanusi 6akrepuanbHOro reHoma. OCOOEHHOCTH PACIIOJIOKEHUSI TEHOB v
¢byHKIMOHaNbHAs |Ha OakTepuaabHON XpomMocoMe. OCOOCHHOCTH TPAHCKPHUIIIIUYU U TPAHCISILIMN Y
opraHu3anus mnpokapuor. JHK-momucomusle kommiekcsl. CTpykTypa OakTepHanbHOTO
TE€HOMOB. orepoHa. PeryistopHbie U CTPYKTYPHBIE Te€HbI. |S — 37IeMEHThI M TPaHCIIO30HBI.

Onpenenenne mnoHATUA. CTpykTypa. lcmonp3oBaHHe B TI'e€HETHYECKOM
KoHcTpynpoBaHuu. [lmasmunel. Omnpenenenne moHATHS. OcoOeHHOCTH
opraamzamun mwrasmugHoi JJHK. Tlnasmuner. Pacnpenencrne o GpyHKIUSIM.
Hcnons3oBaHne B TEHETHYECKOM KOHCTpyHMpoBaHWH. bakrtepuodarm.
VYmepennsle  ¢aru, mnpodaru. lcnomp3oBaHHe B T'EHETHYECKOM
KoHCTpynpoBaHum. ['eHoM sykapuoT. OcobenHocTn oprannzanuy. OTiandus ot
GaktepuanbHOro reHoma. CTpPYKTypHBIE TEHBI JYKapHOT: BHYTPEHHSS
opranuzaryst. Ok30HbL MHTpOHBL. Mexann3m cmaiicuara PHK sykapuor.

3. |OcHoBHble 3Tanbl  |[IpUHIMIBI CO3aHUSI PEKOMOMHAHTHBIX MOJIEKYJ. MeTonuueckue MOAXOMIbI. v
CO3/1aHuUs OCHOBHBIE METO/IBI TIOJTYYEHHUS T€HOB U KJIOHUPOBaHMA. BhineneHne reHoB
pexoMOMHAHTHBIX |(ppakmmonupoBanuem xpomocomHoil JIHK n mx wmaentndukamms. CunTtes
MOJIEKYT. TeHOB C MTOMOIIBIO0 0OpaTHOM TpaHCKpUNTAa3kl. [IpenMyInecTBa ¥ HETOCTATKH.

XUMHKO-(DEPMEHTATUBHBIA ~ CHHTE3  T'CHOB. IIpuHnuns! CO3/IaHUsA
PEKOMOMHAHTHBIX HITAMMOB.

4. |DepmeHTHI, OcHOBHbIE (epMeHTHI, UCTIONB3YyEMbIE npu KOHCTPYUPOBaHHUU
UCTIONIb3YEMbIE B [PEKOMOMHAHTHBIX MOJIEKYJ. JHJIOHYKJea3bl pecTpukuuu. HomeHkiartypa.
TeHETUYECKOM Ionmyuenue. buonorndyeckoe 3HadyeHHEe. DHJOHYKIIEA3bl PECTPULIKUU 2 KJlacca,
KOHCTPYUPOBAHMHU. [UX HCIOJIB30BAaHME B TEHETUYECKOM KOHCTpyupoBaHuu. Hyxneassl,

UCTIONIb3yEMbIE B TeHETHYECKOM KOHCTPYHPOBAHMH JJIsl MOAM(HUKAINY KOHIIOB
JAHK. Illenounas ¢ocdaraza ¥ NOIMHYKICOTHAKHMHA3a. VIcTouHMKH
nonyueHuda. @ynkuuu. [lpumeHeHume  mns  mened  TEHETHYECKOTO
KOHCTPYUPOBAHHS. TepMmuHanpHas  NE30KCHHYKJICOTHIMITpaHC(Epasa.




dopma

HaumenoBanue
No Cogepxanue pazzena (TeMbl) TEKylLIero
paszzaena (TeMsbl)
KOHTPOJIS
OyHKIUYM, MeXaHu3M JeidcTtBud. lcmonb3oBaHHE B T'€HETHUECKOM
KOHCTPYUPOBAaHMHU.

5. |®epmeHTsl, JHK-nonmumepaza-1 u ¢parment KnenoBa, crpykrypa u (QyHKIUH. v
ucrnons3yemsle B (Mcnonb3oBaHne B reHeTHueckoM KoHcTpyupoBaHuu. PHK-3aBucumas JTHK-
TeHETUYECKOM noiumepasa (oOparHasi TpaHckpunrasa). CTpyKTypa U MEXaHH3M JIeHCTBHS.
koHcTpyupoBanud. |[IHK-nmraza. Crpykrypa w ¢yHKOMM B KieTke. lcmomp3oBaHue B

reHeTHIeckoM KoHcTpyupoBaHuu. JJHK-mmrassr kummedHoi nmamouku u ara
T4. Mexaan3M QyHKIIMOHUPOBAHUSI.

6. |BekrtopHbie Ortambl  cO3MaHUA PEKOMOMHAHTHBIX MTaMMOB. (OCHOBHBIE  METOJBI v
MOJIEKYJIBI B murupoBanus JJHK. CiimBaHue 1O «IHOKHUM» U «TYHBIM» KOHIIaM. OCHOBHBIE
TEHETUYECKOM meronbl surupoBanus JIHK. KoHHEKTOpHBI METON W METOXA JIMHKEPOB.
KoHCcTpyupoBanuu (BekropHas monexyna JJHK. Onpexnenenne moustrs. OCHOBHBIE TpeOOBaHUS,

IpeabsBiasieMble K BEKTOpy. I[IpHHIMIBI KOHCTPYHPOBAHUS BEKTOPHOMU
mosnekynsl JIHK. [Tnazmuaa PBR 322. Bextops! Ha ocHoBe azmuanoit JJHK.
[Ipeumymiecta R- muasmMu Kak BEKTOPOB.

7. |BekTtopHble Bexkrops! Ha ocHoBe darosoii JJHK. IIpenmymiectsa n Henocratku. BekTopsr v
MOJICKYJIBI B BHEAPCHUS M BEKTOPHl 3aMelleHus. lIcmoip30BaHHE TPAHCIIO30HOB MPU
TCHETHYCCKOM co3nanuu BekTopoB. Co3maHue BEKTOPOB Ha OcCHOBe ¢(aros. JIsmOma-dar.
KOHCTpyupoBaHuH (PasmMuael U KoCMHIBL IIpHHIMIBI cO3MaHUs M TpUMEHEHHE. BekTopsl

knoHupoBaHusA. OcHOBHbIE TpeOoBaHms. IIOHATHE O EMKOCTH BEKTOpa.
Bexkropsl skcnipeccun. OCHOBHBIE TPeOOBAaHHUS K BEKTOPY IKCIPECCHH.

8. |Oxcmpeccus KonctpynpoBanne pexomOunanTHbIX JJHK, obecmeunBarommx 3KCIpPECCHIO v
4y KEepOIHBIX KIOHUPOBaHHBIX reHoB. Hyxneornguele nocnenosarensHoctn  JIHK,
TCHOB B KJICTKE-  [0O€CIIeUMBAONINE TPAHCKPHUIIIUIO M TPAHCISIHMIO KIOHUPOBAHHBIX T'€HOB.
pELMITHEHTE. ITpomoTopsl, HcTIONB3yeMBble B KOHCTpYHpoBaHun pekoMOnHanTHbIX JJHK. Mx

Ha3Ha4YeHUe W Kiaccudukanys. [IpenmyrnecTBa ¥ HEJOCTATKU Pa3UYHBIX
TUNOB NpoMoTopoB. Bunosas cneunduynocts PHK-nonmepas. TpeboBanus
k mpomoTtopy. CmnocoOsl KoHCTpywpoBaHus pekoMOuHaHTHBIX JIHK,
obecrnieunBaromue SGGEKTUBHYIO TPAHCSIHMIO KIOHHPOBAHHBIX T'CHOB.
ITocnenosarensHoCTh LlaitH-/lenrapHo 1 ee poib B 00eCIeYeHUH TPAHCIIALNH.
Croco0Obr  BBemeHust pexkombOuHanTHRIX JIHK B KieTky-perumueHT.
Tpancpopmarus. Tpanchexumsa. TpanchopMarys KIETOK-pEIUIIHEHTOB.
[NoBrITIeHNEe KOMITETEHTHOCTH KJIETOK IIPH BBeJACHUHU pekomOnHanTHOU JTHK.
OcoOeHHOCTH  HKCTPECCHMH T'€HOB  UY)KEPOJHBIX  KOPOTKOIETTOYEUHBIX
TIOJIMIIETITHJIOB B OaKTEPHSX.

9. |Dkcmpeccus Co3nanne pEeKOMOMHAHTHBIX TNPOAYLEHTOB HMHCYIMHa (IPOMHCYJIMHA) v
9y KEPOTHBIX yenoBeka Ha ocHoBe EScherichiacoli. Co3manne MHKpPOOHBIX MITAMMOB -
T'eHOB B KJIETKE-  |[IPOAYIICHTOB HHTEP(EPOHOB dYeNOBEKa, MpakTHYeckoe 3HaueHue. Cxema
PELUIHUEHTE. KOHCTPYMPOBaHUs MpOylieHTa anbha-untepdepoHa Ha ocHoBe Escherichia

coli. Ponb KIIETKH-XO35IMHA B PETyJIMPOBAHUH SKCIPECCHH PEKOMOWHAHTHBIX
JHK. MuxpoopraHu3Mbl, HCIOJIb3yeMbIe IS KIOHUPOBAHUS UyXKEPOTHBIX
reHoB. BHyTpuKiIeToUHbIe ITpOTenHA3bl OakTepuil. 11X 3HaueHwe AJIS KIICTKU-
X035 MHA W BIMSHWE HAa YPOBEHb OJKCIPECCHH UYXEPOJHBIX T'€HOB.
Hcnonp3oBanue TexHukn pekomOuHaHTHEIX JJHK it xpaHeHus qayxepoaHoi
reHeTn4eckor nHpopmaryy. [IpuHIUITEI co3/1aHnsl OAHKOB T'eHOB (KJIOHOTEK).
Cucrema Kpucniep 3ammTh1 6akrepuii ot aros. [TepcriekTHBbI HCIIONB30BaHUS
JUIsL. KOPPEKIIMY T€HOMOB.
Ycerasiit onpoc (Y)
2.3.2 3aHATHS CEMHHAPCKOT0 THNA (MIPAKTHYECKHE PAadOThI)
dopma
Ne Hanveropanne Temaruka 3aHATHI/PabOT TEKYLIETO
paszena (TeMbl)
KOHTPOJIA
1. |T'enerndeckas Hcropusi BOSHMKHOBEHUSI METOJIOB T€HHOW WHXeHepuu Pabotel bepra c vV, P
HH)KEHEpHS - coTpyaHukamu. CTaHOBICHNE T€HHOI MHKXEHEPHH KaK HayKH. 3HAKOMCTBO C
JOCTHKEHHUS, XapakTepoM padOTHI B MOJICKYJISIPHO-TeHETHYECKOH Jlaboparopuu. 3a1auu u
poOembl, uenu. TpeOoanust k OuoOe3onacHoCTH. OCHOBHBIE NOCTHIKEHUSI TEHHON
MEePCHEKTUBBI. nHxeHepuu. Bo3moxxHOCTH TpaHc(hoOpManMu KIETOK MHKPOOPTaHH3MOB,

paCTeHHﬁ, JKUBOTHBIX.




®dopma

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIpuMepHasi TeMaTHKa KypCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboTsl HE TPEyCMOTPEHBI

HaumenoBanue .
Ne TemaTnka 3aHATHI/pabOT TEKyILEero
paszzaena (TeMsbl)
KOHTpPOJIS

2. |CrpykTypHO- OpraHuzanus reHoma npokapHuot. PacronokeHne reHoB Ha OakTepuaibHON Vv, P
(dyHKIMOHaNbHasE [XpoMocoMe. [S-a1eMeHThl M TpaHCo30Hbl. OpraHu3anys reHoMa 3yKapHor,
OpraHu3aIus MHOXKECTBEHHbIE U  YHUKalbHbIE TeHbl. (OCOOCHHOCTH  PpETYNSIIH
TEHOMOB. TPAHCKPUIILIUU B TEHOMAX MPO- U 3YKapUOT. DK30H-UHTPOHHAS OpraHU3aLus

reHoB JykapuoT. CucteMbl crutaiicuara. OpraHuzanus OINEPOHOB Y
Oaxtepuii. JIHK- mosmcoMHBIE KOMIUICKCHI.

3. |OcHoBHbIe 3Tanbl  |OCHOBHBIE TPHHIUIEI CO3JaHUA PEKOMOMHAHTHBIX MOJIEKYIL. MeToabt v, P
CO3/1aHus MIOJTy4YEHHsI TEHOB AJIs KIIOHMPOBAaHUs. BhleneHre reHoB U3 XpOMOCOMHOM
pexombunaanTHEIX |JJHK, ux ¢paknuonnposanne u uneHTHGUKANNS (OJOTTHHT-THOPH N3N,

MOJIEKY L. NMMYHOJIOTHYECKHE METOIb! M 1p.). CHHTE3 I'eHOB ATl KIOHHPOBAHUS C
TIOMOIIBI0 00PATHOM TPaHCKPUITA3bl M XUMUKO-(DEPMEHTAaTUBHBIA CHHTE3.
IlonmumepasHast 1enHas peaxiys. 3HAKOMCTBO C METOJAMHU BBIIEIEHUS
JHK, npunnunoMm pabotsl ammnudukatopoB IHK u ropusoHTansHbIM
anekrpodopesom mpoaykros [P B arapo3HoM rere.

4. |®epMeHTHI, @DepMEHThl,  HUCHONb3YEMbIE B IEHETHUYECKOM  KOHCTPYUPOBaHUU: v, P
ucronb3yemble B | DHAOHYyKIeassl pectpukiun, JTHK- nurassl, Hykiaeassl anst Mogudukanum
TeHETHYECKOM konuoB JIHK. Ctpykrypa u ocHOBHbIE QyHKIMU (PEPMEHTOB, NPUMEHEHUE
KOHCTPYUPOBAHHH. |B PA3JIMYHBIX BHJaX KIOHUPOBAHHSI.

5. |DepmeHTHI, JHK-momumepasa |. ®parment KnéHoBa, oOpaTHas TpaHCKPHITa3a, V,P
UCTIONB3YEMBIE B |HYKIeoTHAMATpaHCcepasza, monuHyKneoTHakuHaza u ap. JHK-mmrassr
TEHETUYECKOM Crpyktypa u ¢QyHKOUM B KieTke. lcmoip3oBaHHE B TEHETHYECKOM
KOHCTpYHUpOBaHHH. |[KOHCTpyupoBanud. JIHK-muraszer xumednoit manoukun u Qara T4.

MexaHu3M (pyHKIHOHHPOBAHHUS.

6. |BexropHble Crpykrypa ¢aroBoro reHoma. [lmasmmapl. CrTpykTypa W (QYHKIHH. V,P
MOJIEKYJIBI B [puatnner co3nanus BekTopHBIX Monekyn JJHK. TpeboBanus k BekTopam
TeHETHYECKOM o0s13aTesibHBIE U KenaTenbHble. [loHsTHe 0 eMKocTH BekTopa. dasmMusl u
KOHCTPYHUPOBAaHUH |KOCMM/IBL.

7. |BexTopHbIe daru 1 mIa3MuIbI KaK 0CHOBA IS CO3/[aHus BeKTOpHBIX Mojekya JJHK. IS- v, P
MOJIEKYJIBI B 3IIeMeHTHI 1 TpaHcno30Hbl. Col- u R-mmasmumst.

TeHETHYECKOM
KOHCTPYHPOBaHHHU

8. |3kcmpeccust BexkTopsl akcnipeccun U BEKTOpHI kKiloHupoBanus. Co3aaHne TeHETHIeCKUX v, P
YyXKEepPOTHBIX TCHOB [KOHCTPYKIMH U1 CHHTe3a OEJKOB dYeJoBeKa B OaKTepHanbHOW KIIETKeE.

B KJIETKE- Beibop 1poMOTOpOB, HEOOXOIMMOCTH BBEICHHUS MOCIEI0BATEIHLHOCTH
pELMITHEHTE. [Haitn-/lenrapno mis obecnieueHnst 3(GQGEKTUBHOCTH TPAHCKPUIINU U
TPAHCIIALUH.
9. |9kcmpeccus Tpanchopmanuss  KIeTKH-penunueHTa.  KOMIETEeHTHOCTh  KIETOK- V,P
qy>K€POIHBIX T€HOB |penunueHToB. OT6op KiIeTok, Hecymux pekomOnHanTHeie JJHK.
B KJIETKE-
pEIMITHEeHTE.
VYernoiit onpoc (Y), nanmucanue pedepara (P).
HpI/I HN3YyUYCHUU JUCHUITIIMHBI MOTYT NPUMCHATHCA 9JICKTPOHHOC 06yquHe,

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4auUXCcH M0 JUCUMITIMHE (MOTYJII0)

Ne

Bug CPC

BBIIOJIHEHUIO CAMOCTOSITSIILHOM pa6OTI)I

[Tepedensb yueOHO-METOIUIECKOTO 00ECTICUSHHS TUCITUTUIMHBI 10

Hanncanue pedeparon

CTYACHTOB Ka)eJpbl TCHETUKH, MUKPOOHUOJIOTHN U OHOXUMUH,
yTBepkacHHbIC Kadeapoii mpoTokos Ne 07 ot 21.03.2025 r

MGTOZ[I/ILICCKI/IG PEKOMEHAUU 10 OpraHu3alnun CaMOCTOSTEIIEHOM pa6OTLI




2 |[loxgroroska
MYJIbTUMETUIAHBIX
HIPE3EHTALMN

MeToanueckne peKOMEHAAIMH M0 OPraHU3alUH CAMOCTOSITEIBHON paboThI
CTYJCHTOB Ka(eaApbl TCHETHKH, MUKPOOHOIOIHH U GHOXHMHUH,
yTBepxkIeHHbIe Kadeapoi mpoTokoa Ne 07 ot 21.03.2025 ¢

3 CaMOHOI[FOTOBKa Metoauueckue PEKOMCHAAUU IO OpraHu3anuunu CaMOCTOSTEILHOM paGOTI)I
CTYACHTOB Kaq)ez[pm T'CHCTHUKH, MI/IKpO6I/IOJ'IOFI/II/I u 6HOXHMI/IH, YTBEPKACHHBIC

kagenpoii nporokos Ne 07 or 21.03.2025 r

Y4eOHO-MeTOUYECKUE MaTepualbl ISl CaMOCTOSITENIbHON paboThl OOYyYaromMXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30OPOBBS M BOCIIPHUATHS UH(POPMALIIH:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHSL:

—B MI€YaTHOM opMe YBETMUECHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapyIIeHUSIMU CTyXa:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. OOpa3oBaTelbHbIe TEXHOJIOTHHM, NMPUMEHsieMble NPH OCBOCHMH JIMCHUIIMHBI
(Mmonmy.Jist)

IIpu peanuzanmu yueOHOM pabOTHI MO OCBOEHHUIO Kypca «I'eHeTmueckas WHXKEHEpuUs
OaKTepHil» MCIIONB3YIOTCS COBPEMEHHbBIE 00pa30BaTEIbHbBIE TEXHOIOTHH:

—I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)Ie TEXHOJIOI'UH,

—IPOEKTHBIE METO/Ibl 00YUECHHUS;

—HCCIIEeIOBATENBCKIE METO/IBI B O0yUEHUH;

—TpobsieMHOE 00yUYeHHe

JUis A1l ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBBSI IIPESYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM DIIEKTPOHHOMN TTOYTHI.

4, OueHouHble cpeacTBa
NPOMEKYTOYHOM aTTeCTALNHU

OneHouyHble CpeACTBa IpeIHa3HAYeHbl JJIS KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTM)KEHUI 00ydarolMXcsi, OCBOMBIIMX INporpamMmy y4yeOHOM aucuuIuivHbel «l'eHeTndeckas
WHXXEHepus: OaKTepuin».

OneHouHbIE CpeNCTBA BKIIOYAET KOHTPOJIbHBIE MAaTEPUAIIBl ISl IPOBEACHUS TeKyLIero
KOHTPOJIAA B (opMe 3alIMThl MPAKTUYECKOH paboThl, YCTHOrO Ompoca, pedepara, IOKjIaaa-
IPEe3eHTAIMK 110 TPOOJIEeMHBIM BOIIPOCaM, U MPOMEKYTOYHOM aTTecTaluM B (hopMe BOIIPOCOB K
HK3aMEHY.

CTpyKTypa OlI¢HOYHBIX CPEACTB A/l TeKYIei U MPOMEeKYTOUYHON aTTeCTANMU

AJisE  TEKylmero KOHTPOJIA ycnneBaeMoCTH Hu

HanMeHOBaHME OLIEGHOYHOTO CpPEJNICTBA
Ne | Kojx u HauMeHOBaHHE —
PesynbraTel 00y4yeHus Texymmii IIpomexxyTounas
/i HHJUKaTOpa
KOHTPOJITb aTTecTanys
UIIK-1.1. Bnageer 3HaeT  NyTH  IIOHCKA coBpeMeHHBIX | [IpakTuueckas Bomnpocs! Ha
COBPEMEHHBIMHU MH(QOPMAaMOHHBIX ~ MCTOYHHUKOB  TeHHO- | pabora NeNel-2; 9K3aMeHe
1 nH(pOpMaLMOHHBIMH WH)KEHEPHOW  HaNpaBJIeHHOCTH;  yMmeeT | pedepat; nokmaxa- | 1-11
pecypcamu MPUMEHSTh B poQeCCHOHANBHON | Mpe3eHTaLHs
OMOJIOTHYECKOTO U MHUKpPOOHOIOTHIECKOM JIESTSIIEHOCTH
9KOJIOTUYECKOTO 3HaHUA O  CTPOGHHM _ TE€HETHYECKOTO




HaunMeHOBaHME OLIGHOYHOTO CpPENICTBA
Ne | Kon n HanmMeHOBaHue ”
Pe3ynbraTel 00y4yeHus Texymmii IIpomesxyTouHas
n/n HHAMKaTOpa
KOHTPOJITb aTTecTalys
COJICpPIKaHUs U yMEET anmapaTra Ipo- ¥ 3yKapHoT, ITOJIy4YEHHbIE U3
UCIIONIb30BaTh UX B COBPEMEHHBIX HMH()OPMAIMOHHBIX; BJaaeeT
npodeccHoHaNIBHOMN OCHOBHBIMH T€HHO-MHXEHEPHBIMU
JeATEILHOCTH. MNOHATUSAMH WM [pUeMaMu  paboThl B
JIeITEIbHOCTH B~ MHUKPOOWOJIOrMYecKon
J1a00PaTOPHH.
UIIK-1.2. Bnageer | 3Haer 9KCIEpUMEHTAJIbHbIE merons! | IlpakTuueckast Bompock! Ha
SKCICPUMCHTANBHBIMA | BBIABIICHHS  pACIONOKEHHS TEHOB Ha | pabora NeNe2-5; JK3aMeHe
MeTOIaMu OaxTepuaIbHON XpOMOCOME; ymeer | pedepar; moxman- | 12-22
2 HCCIIEJOBaHUI (o | WcIOIB30BaTh IKCIEPUMEHTANIBHBIC METOABI | MPE3CHTAaIHsA
TEMAaTHKE CO3JaHUSI  PEKOMOMHAHTHBIX  MOJIEKYJ,
IIPOBOANMBIX BIIaficeT METOJaMU MPUMEHEHHS OCHOBHBIX
pa3paboToK). (hepMEHTOB B TCHETUYCCKON MHKCHEPHU.
HIIK-1.3. Ymeer 3HAET OJTambl CO3JaHUS PEKOMOMHAHTHBIX | [IpakTHueckas Bompock! Ha
aHAJTU3UPOBAThH IITAMMOB U QJITOPUTM aHAIM3bI pe3yabTaToB | padoTa NeNe3, 6- | sk3ameHe
pe3yIbTaTh 9KCIIEPUMEHTOB C MX IpUMEHEeHueM; ymeeT | 7; pedepar; 23-34
HKCIIEPUMEHTOB U aHAJIM3MPOBATh PE3yIbTaThl SKCIIEPUMEHTOB | JOKJIa/-
3 NPEACTABISITh UX B M0 CO3JJaHUIO0 M UCIIOJIb30BAHHUIO BEKTOPHBIX | MpE3eHTalMs
¢dopme mybmukanmii B | monekyn JIHK; Bmameer cmocoOHOCTBIO
PpeLeH3UPYEMBIX MPE/CTABIAT Pe3yIbTaThI aHaIM3a
HAayYYHBIX U3/1aHUAX. 9KCIIEPUMEHTOB o TEHETHIECKON
WHKeHepud B Qopme myOnukamuii B
peLeH3UPYEMbIX HayYHbIX M3JaHUSX.
UIIK-1.4. Obxanaer 3HaeT JTamlbl CO3MAaHUSI pPeKOMOWHAHTHBIX | [IpakTmueckas Bompock! Ha
HaBBIKAMH IIPOBOJHUTEL | IPOTYLICHTOB MPOVHCYJINHA n | pabora NeNe8-9; 9K3aMEHE
JIMCKYCCHH Ha uHTep()EpOHOB  4YeloBeKa Ha  OCHOBe | pedepar; nokmaa- | 35-46
HAYYHBIX (Hay4HO- Escherichiacoli u cmocoGern mnpoBoauTh | Mpe3eHTaLUs
MIPaKTHYECKHX ) JICKyCCUM 10 JIAaHHOW TeMaTHKe Ha
MEPOIIPHATHSX, Hay4HBIX MEpOIIPUATHSX; ymeeT
HCIIONIb30BaTh B UCIIOJIb30BaTh B npodeccHoHaIbHON
4 npodeccHoHaNbLHON MHUKPOOHOJIOrHYECKOi JIeATEeIbHOCTH
JeATeTbHOCTH OTEUeCTBEHHbIE U  3apyOexHble  0a3bl
OTEYECTBEHHbIE U JIAaHHBIX KJIIOHMPOBAHHBIX TEHOB; BIAJCET
3apyOexHbIe 0a3bl MOHATHHHOM 0a3oi M METOAMYECKUM
JaHHBIX. anmnapaTom, obecrieunBaroIM
3¢ peKTUBHOE TPOBEICHUH IUCKYCCHH Ha
HAyYHBIX MEPOIPHUATHSIX OTHOCHUTEIHHO
pe3yJbTaToB TeHHO-MHXEHEPHBIX
IKCIIEPUMEHTOB.
[IK-1.5. I[Tornmaer u 3HAeT MPUHIUIBL HUCIONB30BaHUs TexHUKU | IIpakrtuueckas Bompoce! Ha
yMeeT O0BSCHSITH pexomOunanTHeix JIHK miast  xpanenust | pa6ora NeNe3 6-9; | sk3amene
COBpPEMEHHEIE 9y)KEPOJHON T'eHETUUECKOW uHpopManuu | pedepat; qokman- | 46-57
IpoOIeMBI JUIA COXpaHeHHs1 Onopa3zHooOpasms; yMmMeeT | Impe3eHTauus
COXpaHeHHs OOBSACHSTH COBpPEMEHHBIE po0JIeMbl
5 6ropazHoobOpasus u COXPaHEHUs MHUKpPOOHOTO
yCTOWYHBOTO OuopasHoOOpa3us;  BIajeeT  METOAaMH
TIPUPOJIOTIOIB30BaHUs. | KOHCTpyHpoBaHusl pekoMOuHaHTHBIX JIHK,
o0ecreunBaroIIx 9KCTIPECCHIO
KJIOHMPOBAHHBIX TEHOB, JUIA YCTOHYMBOTO
MPUPOJIOTIONIB30BAHUS.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIN HHbIE MATEPHAJIbI, HE00X0AMMBbIe 1JIsl OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOUIUX ITANbI
(popMHpOBAHHUSI KOMIIETCHIHI1 B IIpoLecce 0CBOCHHUsI 00Pa30BaTeIbHON MPOrpPaMMbl

Tembl pehepaToB U JOKITAIOB-TIPE3CHTALIHIN:

JlocTrmkeHns TeHeTUUeCKOU HHKeHepuu XX B.
Joctuxenus reneTnaeckor nHxenepun XXI B.
Opranu3anus 6aKTepHaIbHOIO U 3yKapHOTUYECKOr0 FreHoMa.



[TpuHIMIBI ¥ ATaNbl XUMUKO-()EPMEHTATUBHOIO CHHTE3a F€HOB.

IIpuMeHeHne TpPaHCIIO30HOB ISl CO3/JaHUN BEKTOPOB.

O0bocHoBaHME BHIOOPA IT'€HOB U1l KIIOHUPOBAHMUSL.

Haznauenue u ximaccugukanusi MCHOIB3YEMBIX B KOHCTpyHMpoBaHMHM pekomOuHaHTHBIX JIHK
IIPOMOTOPOB.

[Ipeumy1iecTBa U HEJOCTATKU PA3IMYHBIX TUIIOB IMPOMOTOPOB, IPUMEHSEMbIX B I'€HETHYECKON
WUHXCHEPUU.

[TepcniekTHBBI UCTIONIB30BaHMS I Koppekiun renoma cuctema CRISP-CAS.

Posnb ki1eTku-x0351Ha B peryJIupoBaHuN dKcnpeccun pekomonHanTHbeIx JJHK.

3ayeTHO-3K3aMEeHAIIMOHHbIE MaTepuajibl [Jsi NPOMEXKYTOYHOl  aTTecTaluu
(3x3ameH/3a4eT)
[TepeueHb BOMPOCOB JIJIsl TPOMEXKYTOUYHOM aTTecTaliu (IK3aMeH):

I'enetnueckas nnxxenepus. Onpenenenue noHATUsA. OCHOBHBIE 3aa4u.

I'enetnueckas nnxxenepus. JlocTUKEHUS U IEPCIIEKTUBBI.

Ucrtopust coznanus nepeoit pekomObunantHoit JJHK. Pa6ots! I1. bepra ¢ corpynnukamu.
buonoruueckas 6€30MacCHOCTh M T€HHAS HHXKEHEPUSL.

Opranuzanusa OakrepralbHOr0 TreHoMa. (OCOOEHHOCTH pACIIONIOKEHUS TeHOB Ha
OakTepuaIbHON XPOMOCOME.

arwdE

6. OCOoOEHHOCTH TPAaHCKPUIIMK M TpaHchsmuu y npokapuor. JHK-momucomusie
KOMILJIEKCBI.

7. Crpykrypa 0akTepuanbHOIO OlepoHa. PerynsiTopHbie U CTPYKTYPHbBIE TE€HBI.

8. IS — snementsl U Tpancno3oHsl. Onpeaenenue nouaTus. Crpykrypa. Vcnonb3oBanue B
TeHETUYECKOM KOHCTPYHUPOBAaHUU.

9. [Mnasmuner. Onpenenenue noustus. OcodbeHHocTr opranuzanuu mwiazmugHon JJHK

10.  Ilnasmuabl. Pacnpenenenune mno  ¢yHkuusaM.Mcrnonb3oBaHne B TeHETHYECKOM
KOHCTPYHUPOBAHUHU.

11.  baxrtepuodaru. VYmepennsle ¢aru,npodaru. Hcmonb3oBaHue B  T'€HETUYECKOM
KOHCTPYHUPOBAHUHU.

12.  Tenom sykapuot. OcobeHHoCTH opranu3anuy. OTandus OT OaKTepHUaITBHOTO TeHOMA.

13.  CrpykTypHBIE T€HBI 3YKapHOT: BHYTPEHH:S Opranu3anus. JK30Hbl. IHTPOHBI.

14.  Mexanusm craiicuara PHK sykapuor.

15.  IlpuHuuns! co3naHus peKOMOMHAHTHBIX MOJIEKYl. MeTtonndyeckrue moaXobl.

16.  OcHOBHBIE METOBI TIOYYEHUS TEHOB ISl KIIOHMPOBAHUSI.

17.  Beigenenue reHoB gpakuuoHupoBanreM xpomocomHoit JIHK u ux nnentudukarms.

18.  CuHTe3 reHoOB C MOMOIIBIO 00paTHOM TpaHCKpuITa3bl. [IpeumyIiecTBa u HEAOCTATKH.

19.  Xwumwuko-hepMEeHTaTUBHBINA CHHTE3 TCHOB.

20.  IIpuHIMIBI CO3MaHUsT PEKOMOMHAHTHBIX IIITAMMOB.

21.  OcHoOBHBIE (hepMEHTHI, UCTIOJIb3yEeMbIE TPH KOHCTPYHUPOBAHUH PEKOMOMHAHTHBIX MOJIEKYJI.
22.  Duponykieasbl pectpukiui. Homenknarypa. [lonydenue. buonornueckoe 3HaueHue.

23.  DHAOHYKIIEa3bl PpECTPUKIIMKM 2  KJlacca, WX  HCIOJIb30BAHHE B  TE€HETHYCCKOM
KOHCTPYUPOBAHHUHU.

24.  Hyxkieasbl, HCIIOJIb3yeMbIE B TEHETHUECKOM KOHCTPYUPOBAHUU JUTSI MOAM(UKAIIMU KOHLIOB
JHK.

25.  Ulenoynas ¢ocdaraza W MOTUHYKICOTHAKHHA3a. Mcrounuku nomydenus. DOyHKIUH.
[TpumeHeHue a1 1enei reHeTHYeCKoro KOHCTPYUPOBAHHUS.

26.  TepmuHanbHas JAe30KCHHYKJIeoTHIMITpaHc(hepasa. DYHKIHMH, MEXaHU3M JICHCTBHSL.

Hcnonp3oBaHuE B TeHETUYECKOM KOHCTPYUPOBAHUU.



27.  JTHK-mommmepasza-1 u ¢parment KiieHoBa, crpykrypa u ¢yHkiuu. Vcrnonp3oBanue B
TeHETUYECKOM KOHCTPYHUPOBAHUHU.

28.  PHK-3zaBucumas JIHK-nonmmepasa (oOparHas TpaHckpuntasa). CTpyKTypa U MEXaHU3M
IEUCTBUSL.

29.  JIHK-nwmraza. Crpykrypa u ¢yHKUMH B KieTke. lcmonb3oBaHMEe B TE€HETHYECKOM
KOHCTPYHUPOBAHUU.

30.  JHK-nurassl kumeuHol nanodku u (ara T4, Mexanusm QpyHKIIMOHUPOBAHHUS.

31. Oransl co3AaHNsI pEKOMOMHAHTHBIX ITAMMOB.

32. OcHoBHble MeToab! aurupoBanusd JJHK. CioimBanue no «IMOKUM» U «TYIIBIM» KOHLAM.
33. OcnoBnbie meTobl turupoBanusa JJHK. KoHHekTOpHBIA METOA U METO]T IUHKEPOB.

34. Bekropnas wmonekyna JHK. Omnpenenenue mnonstus. OcHOBHbIE TpeOOBaHUS,
MPEIbSIBIsIEMbIE K BEKTODY.

35. [IpuHuune! koHcTpyupoBanus BekTopHoi Mosnekyinbl JJHK. Ilnasmuna PBR 322.

36. Bexkropsl Ha ocHoBe masmuanon JIHK. IIpenmymecra R- mia3mug kak BEKTOPOB.

37. Bekrops! Ha ocHoBe ¢aroBoit JIHK. [IpenmymiecTBa u Hegoctarku. Bekropsl BHeApEHUS
U BEKTOPHI 3aMEIICHUSI.

38.  Hcnonp3oBaHWE TPAHCIIO30HOB MIPH CO3/IaHIH BEKTOPOB.

39. Co3znanue BeKTOpOB Ha ocHOBe (paroB. JIsmOaa-dar.

40.  ®azmuabl 1 KOCMUABL. [I[pUHIUTIBL CO3AaHUA U IPUMEHEHUE.

41.  Bekrtops! knonupoBanus. OcHOBHBIE TpeOoBaHus. [IoHATHE O eMKOCTH BEKTOPA.

42.  Bekrtopsl 3xcripeccun. OCHOBHBIE TPEOOBAHMSI K BEKTOPY IKCIIPECCHH.

43.  KoucrpyupoBanue  pexomOuHantHeix  JIHK,  oOecmeunBarommx — SKCHPECCHIO

KJIOHUPOBaHHBIX TeHOB. Hykneorugusie mnocnenoBarensHoctn JIHK, oOecneunBaromme
TPAHCKPUIILIHIO U TPAHCIISAIUIO KIOHUPOBAHHBIX TE€HOB.

44,  TIpoMOTOpBI, UCIIONB3yEMBbIE B KOHCTpYHupoBaHuU pekoMOnHaHTHbIX JIHK. Mx Ha3HaueHue
u knaccudukanud. [Ipeumyniectsa 1 HEAOCTaTKU PA3IUYHBIX THIIOB IIPOMOTOPOB.

45.  Buposas cneunpuunocts PHK-nonumepas. TpeboBaHus K TpOMOTODY.

46. Cnoco6wr koHCTpyupoBaHusi pekomOnHaHTHRIX JIHK, oOecneunBaromme 3¢ exTuBHYyIO
TPAHCISALUIO KIOHUPOBAHHBIX TEHOB.

47.  TlocnenoBarenbHocTb LlaitH-/lenrapHo u ee posb B 00eCIeYeHUN TPAHCIISAILUH.

48. CrnocoOb1 BBeneHuss pexkomOuHaHTHRIX JIHK B knerky-peuumnuent. Tpancdopmanus.
Tpanchekuus.

49.  Tpancdopmanus KIETOK-peUUIHEeHTOB. [loBbIIEHHME KOMIETEHTHOCTH KIETOK IpHU
BBeqieHNH pekoMOnHanTHO# JIHK.

50.  OcCOOEHHOCTH 3KCIPECCUU T'€HOB YYKEPOAHBIX KOPOTKOLENOYEUHBIX IMOJUIENTUIOB B
OaxTepusx.

51.  Co3nanue peKOMOMHAHTHBIX MPOIYLIEHTOB HHCYJIMHA (TIPOUHCYIIMHA) YeJIOBeKa Ha OCHOBE
Escherichia coli.

52.  Co3nanue MUKPOOHBIX IITAMMOB - IIPOJYLIEHTOB HHTEP(HEPOHOB YETOBEKA, TPAKTUUECKOE
3HA4YEHUE.

53.  (Cxema KOHCTpYMpOBaHHS MPOIYyIIEHTa alb(a-uHTepdhepoHa Ha ocHOBe Escherichia coli.
54. Ponp KJIETKHU-XO35SMHA B PETYIMPOBAaHUHM OJKcrpeccun pexkomOuHaHTHBIX JIHK.
MHUKpOOpTaHU3MBbl, HCIIOTB3YEMbIE TSI KIIOHUPOBAHUS yKEPOJHBIX TEHOB.

55.  BHyTpuKIeTOYHbIC TPOTEHHA3bI OakTepuii. MIX 3HaYCHUE /IS KIIETKU-XO35MHA U BIUSHUE
Ha YPOBEHB IKCIPECCUH UYKEPOIHBIX TEHOB.

56.  Ucnonw3zoBanue TexHUKH pekomMOuHaHTHBIX JIHK nmns  xpamenus dyxepomHoi
reHerTudeckor nHpopmaruu. [TpuHImUneI co3nanus 6aHKOB TeHOB (KJIOHOTEK).

57. buonmornueckuii  CMBICII  CHCTEMBI  peCTpUKIHMH-MOMu(ukanmu y  OaKTepui.

Hcnonb30BaHUE B TEHETUYECKON MHKEHEPHH.



58. Kiaccuueckast TP ¢ amekTpodopeTHieckuM OKOHYaHHEM — MIPUHITUII, 000pyI0BaHUE,
COBpeMeHHas cepa mpuMeHEeHHs, TpUMEeHsieMoe 000pyT0OBaHNE U PEaKTUBLI. Jlpyrie BapuaHThI
IIIP ¢ perucrpanuei Mo KOHYEHOU TOYKE.

59.  IILIP B peanbHOM BpeMeHH — NPUHIIUIT, 000pyAOBaHUE, COBpeMeHHas cdepa MpuMeHeHus,
pUMEHsSIeMOe 000pyI0BaHUE U PEAKTUBBI.

60.  IIpuHuunsl BEIOOpa MapamMeTpoB MUKIMPOBAHHS (TeMIepaTypa U MPOJOIKUTEIEHOCTh
Kaxxjoro stana). Onpenenenue Ta u Tm npaiimepa.

61. [Mpunanmne! qu3aitna npaiMepoB (knaccuveckas u pBlILIP) u mpo6 (3oum0B) st peIILIP
62. 3oHabl ¥ MHepKanupyromue kpacutenu B pBIILP, TemMHOBBIE M Quroopectupyromnme

racutenu. Cnennduynas u HecnenupuyuHast qetekuus amrudukanuu B pelILIP.

63. Onenka pesynsraToB kiaccuuyeckor IILP ¢ snekrpodoperndyeckuM OKOHYAHHEM.
Monekynsipabie Mapkepsl JuidH ("nectHuna").

64. Ouenka pesynbratoB pBIILIP. Onpenenenue konmuectBa passbix IILP-npoaykToB Ha
npumepe ucnons3oBanus SYBR Green |, ompenenenue ux temmepaTyp IUIaBiIeHUs (aHAIHU3
KpPUBOI1 IJIaBJIECHMUS).

65. Vcnonp3oBaHue MoOporoBoro 3HaueHwsi curHana ¢uroopecueHnun Ct st cpaBHEHUS
kpuBbIX. [Ipunnmnst gerexuuu nporekanus pBIILP: cpaBuenue nByx peakiuit uepe3 Ct u Cp.
ITonaTne KOnMyecTBEHHOTO LMKiIa peakuuu [1LP.

66. [Ipunuun perexkuumm mnporekanus pBIILIP uepe3 Cp. Maremarnueckuii cMbICT
MaKCUMYMOB rpadukoB nepBoii u Bropoii nponsBoanbix dF/dT, roe T-nHomep mukna a F-curnan
(daroopecieHInN.

67. Omnpenenenre Koan4yecTBa pa3HbIX 1o JuuHe w/win coctaBy ['Il-nap ITIP-npoaykToB B
ciny4dae knaccuueckor [P u peIILIP.

68. buonornuecknit cmbicn cucreMbl CRISPR-CAS, crtpoenne CRISPR-kaccer u
accoruupoBanHbIXx CAS-renoB. IMMyHHast namsth Oaktepuid. Mcronb30Banne B TeHETHYECKON
WMHXEHEPUH.

69. Hcnonp3oBanue cucreMsl CRISPR-CAS st HanpaBiieHHON MOnu(UKAIIMK TEHOMOB Ha
IIPUMEpE CO3/1aHUsI HOBBIX COPTOB PACTEHUH U MOPOJ )KUBOTHBIX.

70. ITpuaumns! ucnons3zoBanus cucreMbl CRISPR-CAS B HampaBiieHHOM pefakTHPOBAaHUU
reHoMa JJisl JiedyeHus OeTa-TalacceMuu, CEpIOBUIHOKIETOUHON anemun u BUY.

71. HOxHb1it 6noTTHHT. [IprMenenune 1 BBIIBIEHUS UCKOMBIX nocneaoBarenbHocTeit JJHK.
[TpuHIMIT METO/1a, UCTIONb3yEMbIE 30HIbI.

72.  Cesepublii OnotTuHr. IIprMeHeHMe AN BBIABICHHUS HCKOMBIX IOCIIENOBATEIbHOCTEH
PHK. C¢epa ucnonb3oBanusi.

73.  SSR-mapkepsr. [IpuHnmn metoaa. Mcronb30BaHue Uit TeHETHYECKOW MACTIOPTHU3AITUH.
74. RAPD-IILIP. ITpunaImun metoa.

75.  SNP-anamu3. [Ipunuun merona.

76. [IP-TTAP®. ITpunuun meropa.

77. I1LIP ¢ oOpatHoii Tpanckpunuueil. [Ipunnun merona. Micnonb3yemble epMEHTHI.

78.  UHudposas ITLP. [Tpuanmn meToxa.

79. [Ternesast nzorepmuueckas [1LP. IIpunnun merona. Ocobennoctu npaiimepos u JJHK-

nonuMepassl. [IpenMyiiiecTBa U OrpaHHYEHUS 110 CPABHEHUIO C TPAIUIIMOHHBIMU Buaamu [11[P
HA TEPMOCTAOMIIBHBIX MMOJIUMEPa3ax.

80. CexBenupoBanusi nepsoro mnokosjeHus. Merox Canrepa. OTeuecTBEHHBIM CEKBEHATOP
HAHO®OP 05.

81. CexBennpoBanus BToporo nokosieaust NGS. O01ue mpuHIHUITBI METOI0B.



82. CexBeHHpPOBAaHNUE CHHTE30M Ha OOPAaTUMBIX TEPMUHUPYIOMIMX HYKJICOTHIAX Ha IPUMEPE
IHlumna.

83.  IMupocexBenupoBanue. [IpuHuun merona.

84.  IlomynmpoBogHHMKOBOE cekBeHUpoBaHue. [IpuHIMT MeToa.

85. CexBenupoBanue jgurupoanuem. [Ipunnun merona va npumepe SOLID.

86.  CexBenupoBanusi Tperbero mokoseHuss 1GS. [IpenmymiectBa MOHOMOJIEKYISIPHOTO
CEKBEHHPOBAHUSI.

87.  CexBenupoBaHusi Tperbero mnokosieHuss 1GS nHa mnpumepe texnonoruun Nanopor,

OTECUYECTBEHHBIE AHAJIOTH.
88. TGS Ha nmpuMepe TEXHOJIOTHH PETUCTPAIIMH OOPATHMBIX TEPMUHHUPYIOIMX HYKJIEOTHIOB
(rexunostoruu PacBio u HeliScope).

Kpurepun oueHnBanus pe3yJbTaTOB 00y4eHUsA

Ornenka Kpurepuu orieHuBaHus 10 3K3aMEHY
Bricokuii OLEHKY «OTINYHO» 3aCIYKUBACT CTy/CHT, OCBOUBILIUI 3HAHUS, yMeHus,
YDOBEH «5% KOMIICTCHIIMH ¥ TCOPSTHYECKUI MaTepuai 0e3 mpoOeIIOB; BHITIOJTHUBIITHIA
(oTmumo) BCE 3aJlaHusl, NPEIyCMOTPEHHbIE Y4YeOHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE, NPAKTHYECKHE HABBIKH MPO(HECCHOHATHLHOTO
IPUMEHEHUS OCBOCHHBIX 3HAHUN C(hOPMUPOBAHBI.
Cpenuuit OIICHKY «XOpOIIO» 3aCITyKMBAET CTYIEHT, MPAKTHYECKH IOJHOCTHIO
YPOBEHB «4» OCBOUBILIUY 3HAHUSI, YMEHU S, KOMIIETEHIIUHN U TEOPETUUECKHI MaTepual,
(xoporo) y4eOHBIC 3aJlaHds HE OIICHCHBI MaKCUMAIBHBIM YHCIOM OajlioB, B
OCHOBHOM c()OpMHUPOBa MPAKTUYECKUE HABBIKH.
[Toporossirii OLICHKY «YyJOBJIETBOPUTENILHO» 3aCIy’KHUBAa€T CTYJIEHT, YacCTHYHO C
YPOBEHB «3%» npoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHIIUH W
(ynoBneTBOpUTE | TEOPETUYECKUH MaTepuall, MHOrMe YyueOHble 3ajaHus Julbo He
JIBHO) BBIMIOJTHWI, JMOO OHU OIEHEHbl YHUCIOM OaioB ONU3KUM K
MUHHUMAJIbHOMY, HEKOTOPbIE MPAKTUYECKNE HABBIKK HE CHOPMUPOBAHBI.
MuHUMAITBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO) 3aCITyKMBAET CTYJEHT, HE OCBOUBIINI
YPOBEHb «2» 3HAHMS, YMEHUS, KOMIIETEHIIUH U TEOPETHUYECKUN MaTepual, ydeOHbIe
(HeyTOBJIETBOPH | 3a/laHUs HE BBINOJIHWIL, IPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.
TEJILHO)
OueHouHble CpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH

3JI0POBBSI BRIOMPAIOTCS C YIETOM WX WHAMBHIYaTbHBIX ICHXO(DHU3MUECKUX 0COOCHHOCTEH.

— IIpY HEOOXOMMOCTH UHBATIUIAM H JIUIIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbBSI
MPEOCTABIISIETCS TOTTOIHUTEIFHOE BPEMS JIJIs IIOATOTOBKH OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00yUEeHUS MHBAIHUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMAaTPHBAETCSI UCTIONB30BAHNUE TEXHHUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3M C UX MHIUBUIYATbHBIMUA OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH JIJISl 00YYAFOIIUXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UHBAJUAOB TIpOLIEypa OILIGHWBAHUSA pE3yJNbTaTOB OOYYEHHS TO JUCIHUILUIMHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsl pe3yJabTATOB OOYYEHHS] WHBAIUAOB W JIMIl C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI 10 JTUCHUIUIMHE (MOIYJIO) TMperycMaTpUBaeT IPeIOoCTaBICHUE
uHpopManuu B QopMax, aJanTHPOBAHHBIX K OTPAHUYEHHUSM UX 370POBbsi U BOCHPUATHS
uH(popMauu:

Jist 11 ¢ HapyIICHUSIMHA 3PEHUS:

— B IIeYaTHOU (popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.

Jliig au1 ¢ HapyIIeHUsIMU CyXa:



— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

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

5.1. YueOnas 1uteparypa
1. Harnsmnaast GnotexHoyIorus U reneTndeckas naxeHepus = Taschenetlas der biotechnologie und
gentechnik : [yueOnoe moco6ue] / P. llImun ; mep. ¢ Hem. A. A. Burorpanosoii, A. A. CuHromuHa
; mox pen. T. I1. Moconogoii, A. A. CunromuHa. - MockBa : BUHOM. JlaGopaTtopust 3HaHUM,
2014. - 324 c. : - ISBN 9785947747676.
2. lllenxynos, C. H. I'enetnyeckas unxenepus : yaeoHoe nocodue / C. H. lllenxynos. — 13a. 4-
oe, ctepeoT. 3-my. — HoBocubupck : Cubupckoe yHUBEpCHTETCKOE n3aarenscTBo, 2010. — 514 c.
. — ISBN  978-5-379-01064-5- Pexum goctyma: mo mnomgmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=57527
3. buotexHonorus : yueOHHMK U MPAKTUKYM JJisl By30B / moa peaakiueit H. B. 3arockunoit, JI.
B. Hazapenko. — 4-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 384 ¢. —
(Briciiee oopazoBanue). — ISBN 978-5-534-16026-0. — TekcT : 35eKTpOHHBIH //
OopasoBarenbhas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/530288
4. 3arockuna, H. B. Dxonornyeckass OMOTEXHONOTHS : Y4€OHUK U MPAaKTUKYM Ui By30B / H.
B. 3arockumna, JI. B. Hazapenko. — Mocksa : U3narenscto FOpaiit, 2023. — 99 c. — (Bricuee
obpazoBanue). — ISBN 978-5-534-16030-7. — Tekcr : anekrponnsiit // OOpa3oBaTenbHas
wiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/530293
S. Hetpycos, A. M. Dkonorust MUKpOOPraHU3MOB : yueOHUK aJis OakanaBpos / A. 1.
Hetpycos ; orBercTBeHHBIH penaktop A. U. Herpycos. — 2-e u3a. — Mocksa : M31arenscTBo
FOpaiir, 2022. — 267 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-2734-4. —
Tekcr : anextponHsii / O6pa3oBarenbHas maatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/508952
6. 3arockuna, H. B. ['eHeTHueckas uHXeHepus : Y4eOHHUK U MTPAKTUKyM JiIs By30B / H. B.
3arockuHa, JI. B. Hazapenko. — Mocksa : M3narensctBo HOpaiit, 2023. — 118 ¢. — (Boiciee
obpazoBanue). — ISBN 978-5-534-16029-1. — Texkcr : anekrponHsii // OOpa3oBaTenpHas
atdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530292

JI1st OCBOCHUS TUCIUTUIMHBI MHBAJTUIAMU | JIMIIAMHU C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
3JI0POBbsI UMEIOTCS U3/IaHMSI B SJIEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» u «tOpaitt».
5.2. Ilepuoan4eckasi JuTEPaTYpa

HazBanwne u3nanus Ilepuoguunoct Mecto 3a Kakue ToAbl XpaHUTCS

b BEIXOJa (B XpaHCHUS

TOJ)
Buonorus.PedeparnBubiii 12 PXX 1970-2020 Nel-2
s)kypHan. BUHUTU
buoopranunueckast xumust 3] 43 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 momyr.)

Buoxumus 12 g3 1944-45, 1947 — 2018 (1mosyr.)
I'enernka 12 g3 1965- 2016, 2017 Ne 1-6
XKypnan mukpobuonoruu, 6 43 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SIHUIECMHOJIOTUH H 2020-
UMMYHOOHOJIOTHU
XKypnan obuieii Ononoruu 6 43 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amuTa OKpy Karolen cpe/ibl B 43 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
HehTEra30BOM KOMILICKCE 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

N3sectust BY30B CeBepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kagkasckoro peruona. Cepusi:

EcrecTBeHHBIC HAYKH

W3Bectust PAH (7m0 1993 1. 6 g3 2009-2018 (1 mouyr.)

Uzsectust AH CCCP). Cepust:

buosornueckas

Hcnonb3oBanue 1 oxpaHa 12 43 2008-2017 Ne 1-2

NIPUPOAHBIX pecypcoB B Poccun

Muxkpobuonorus 6 y3 2009-2018 Nel1-3

MornekyisipHasi Onojorus 6 3 2008- 2016, 2017 Ne 1-3
[MpuknagHas GMOXUMHUS U 6 3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHKPOOHOJIOTHS 2017 Ne 1-3

Ycnexu coBpeMeHHO 0HoIorun 6 y3 2008-2017

Dxonorus 6 43 2009-2018(1 momyr.)

OKOoJIOTUS U KU3Hb 12 43 2003-2012

JKOIIOTHS U IPOMBIIIIICHHOCTh 12 y3 2008-2017

Poccun

1. Ba3er manneix komnaauu «MUBUC» https://eivis.ru/

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

5.3. UnTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe IpogecCHOHATbHBIE 0a3bI JAHHBIX U
HH(poOpMalMOHHbIE CTIPABOYHBbIE CHCTEMBI

Inekmponno-ouonuomeunste cucmemut (35C):

1. O6pasoBarenshas miarhopma «FOPAWT https://urait.ru/

2. O5C «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» 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. BupryaneHblii  umTasnibHblil  3an  Poccuiickoit rocymapctBeHHoi Oubmmortexku (PI'B)
https://1diss.rsl.ru/

2. HanimonaneHas sekTpoHHas Oubnuoreka https://rusneb.ru/

3. Hayunast snextponnas 6udiunoreka eLIBRARY.RU (H3B) http://wwwe.elibrary.ru/

4. IlonmHOTEKCTOBAsE KOJUIEKUUs KypHainoB Ha muatdpopme PIIHU (DOnexktponHble Bepcuu
Hay4HbIX xKypHanoB PAH) https://journals.rcsi.science/

5. [pe3unentckas 6ubmmoreka um. b.H. Expumna https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaMOHHAS cucreMa POCCHA (YUC Poccust)
http://uisrussia.msu.ru

7. Kypnainst uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. [TonuorexkcroBas kotekuus kKHur eBook Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [MonmHoTekcToBast koutekuuss KHUT EBSCO eBook (rmy6mna apxmBa: 2011-2023 1T.)
https://books.kubsu.ru/

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

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

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

13. TlomHOTEKCTOBBIE apXWBBI BEAYLIMX 3alaJHbIX HAy4YHBIX KypHAIOB Ha Poccuiickoii
wiatdopme HayuHbIxX xypHaaoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnwie cnpagounsvle cucmemol

1. KoncynwranT [Intoc - cipaBodHast mpaBoBas cucTema (JOCTYI 1O JIOKATbHOU CETH C
KOMIIBIOTEPOB OMOITMOTEKH )
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Pecypcwt c60600n020 0ocmyna

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

2. AMepuKaHCKas aTeHTHas 0a3a gaHHbIX Nitp://www.uspto.gov/patft/

3. Jlekropuym TB - Bugeosnekiuu Beayiux JektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — noiaHOTEKCTOBasT KOJUICKIHS 3JICKTPOHHBIX JKypHAJIOB U3/aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHHCTEpCTBO  HaykKd W Bbicmiero  oOpa3oBanus  Poccuiickoit — deneparuun
https://www.minobrnauki.gov.ru/;

6. ®enepanbublii mopran "Poccuiickoe odpasosanue http://www.edu.ru/;

7. Ilpoekt ['ocynapcTBEHHOr0 HHCTUTYTA pyccKoro si3bika umenu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouyHo-uH(pOpMaloHHbIi opran "Pycckuit si3pik" http://gramota.ru/;

9. CnoBapu u >HimKIoneaun http://dic.academic.ru/;

10. O6pasoBarenbHbIi mopran "Yueba" http://www.ucheba.com/.

Coocmeennuvie 31eKmponnble 00pazosamenvHble U unhopmayuonnsie pecypcot Kyol'y

1. DnekTpoHHbIi KaTajor Hayunoit oubanorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAsA oubsnnoreka TPYZOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKphITast cpea MOAYJIbHOTO AuHaMudeckoro ooydenust Kyol'yY  https://openedu.kubsu.ru/
4. baza y4eOHBIX TUIAaHOB, Y4€OHO-METOJAMYECKHX KOMIUIEKCOB, MyOJIMKAUi U KOH(pEepeHIHi
http://infoneeds.kubsu.ru/

5. DnekrponHsbIii apxuB gokymentoB KyoI'Y_http://docspace.kubsu.ru/

6. MeToanyeckue yKazaHus 151 00y4al0MXCs 10 OCBOEHU IO THCIMIIJIMHBI (MOLYJIs1)
Jlekuusa:

Pabora Ha nekuuu SBISETCS OYCHb BAKHBIM BHJIOM CTYICHUECKOW AEATEIBHOCTH ISt
W3YYEeHUS TUCIUIUIMHBL, T.K. Ha JIEKIIUU TPOUCXOANUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUM, HO U
cucTemMarusanus U 0000IIeHNe HAaKOIUIEHHBIX 3HaHUN, (OPMHUPOBAHUE HA UX OCHOBE HMJICHHBIX
B3TJISI0B, YOEXKIEHUN, MHUPOBO33PEHHUS, Pa3BUTHE IO3HABATENBHBIX M MPO(HECCHOHATBHBIX
UHTEpecoB. JIGKTOp OpHEHTHPYET CTyIEHTOB B ydyeOHOM Mmarepuane. KpaTkue 3amucu JeKiui
(KOHCTIEKTHpPOBAHKME) MOMOTaeT yCBOMThH Marepual. HamucaHue KOHCIEKTa JIeKIHid: KpaTko,
CXEMaTHYHO, MOCIIE0BATENFHO (PUKCHPOBATH OCHOBHBIE TIOJIOKEHHUS, BHIBOJIBI, (POPMYINPOBKH,
0000111eHNS; TOMEYaTh Ba)KHbIE MBICIIH, BBIIETATH KITFOUEBbIE CTI0Ba, TepMUHBI. KOHCIEKT Ty diie
MOJPA3NIeNATh HA MYHKTHI, aparpadsl, coOnronas KpacHyl0 CTpoKy. [IpHHIMIIHANIBEHBIE MECTa,
ornpeneneHusi, GopMyibl CIEIyeT CONPOBOXKIATh 3aMEUaHUSMH: «BAXKHO», «0CO00 BaXKHO,
«XOPOIIIO 3alIOMHHUTH» | T.I. WIHM TOAYEPKUBATh KpacHOU pyukoil. [lenecoobpasno pa3padboraTh
COOCTBEHHYIO CUMBOJIMKY, COKpAIIEHHUS CJIOB, YTO MO3BOJMT CKOHIIEHTPUPOBATh BHUMaHHE Ha
BOXHBIX CBeJeHHsX. [IpociymuBaHue M 3aluch JIEKIUH MOXKHO TPOWU3BOAMTH TPH ITOMOIIN
COBPEMEHHBIX YCTPOUCTB (IUKTO(OH, HOYTOYK, HETOYK U T.11.). PaboTast HaJ KOHCIIEKTOM JICKIHH,
BCETJa CIIEAyeT WCIONb30BaTh HE TOJBKO YYEOHWK, HO W Ty JIUTEpaTypy, KOTOPYIO
JIOTIOJTHUTEITFHO PEKOMEHIOBAJT JICKTOP, B TOM YHCIIE TEPHOANYECKIE H3/IaHUS COOTBETCTBYIOIIEH
HarnpasieHHocTH. [1o pe3ynbTaTam paboThl ¢ KOHCIIEKTOM JIEKIIUH ClIeAyEeT 0003HAYUTh BOIIPOCHI,
TEPMHHBI, MaTepraj, KOTOPBIA BBI3BIBAET TPYAHOCTH, TIOMETUTh M TIONBITATHCS HAWTH OTBET B
pekoMeHnayemoit nuteparype. Ecin camocTosiTensHO He ynaeTcs pa3o0paThcs B Marepuale,
HE00X0IMMO C(OPMYITHPOBATH BOIIPOC U 334aTh MPETIOAABATENI0 HA KOHCYJIBTAIINH, HA OOIICHUN
B KOHTaKTHBIE Yachl. JICKIIMOHHBIN MaTepua SBIseTcst 6a30BbIM, C KOTOPOTO HEOOXOIMMO HaYaTh
OCBOCHHE COOTBETCTBYIOIIETO pa3zelia Wi TeMbl. [[11aH MOArOTOBKY K JICKITHH:

— O3HAaKOMUTBCS C TEMOM JICKIINHU

— O3HAKOMHTHCS C MPEJIOKEHHBIMU BOTIPOCAMH

— U3Y4YUTh COOTBETCTBYIOIIUN MaTepuai

— O03HAaKOMHTBCS C JTUTEPATypOil 10 TeMe
IIpakTnyeckune padoThl
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B mporiecce moaAroToBKu K MpakTUUECKOW paboTe HEOOXOAMMO 03HAKOMHUTHCS C paboueit
IpPOrpaMMOM TUCIUIUIMHBIL, TeMaMHd W IUTAHAMH TPAKTUYSCKUX 3aHATHH, YAeNss ocodoe
BHUMaHHUE LEISAM M 3aJadaM, CTPYKType€ M COJEpKaHUIO0 [HUCLUMIUIMHBI, IPOBECTH AaHAINU3
OCHOBHOU y4eOHOU JIUTEpaTyphl, TOCIe 4ero paboTaTh ¢ PEKOMEHJIOBAHHOM JOMOJHUTEIHHON
autepatrypoil. [Ipn yCTHOM BBICTYIUIEHMH IO KOHTPOJIBHBIM BOIPOCAaM IMPAKTUYECKOTO 3aHATHS
HYKHO M3JIarath (HE YMTaTh) MaTepHall BBICTYIUICHUS CBOOOIHO. Heo0X01uMo KOHIICHTpHUPOBATh
CBOE BHUMaHHUE Ha TOM, YTO BBICTYILJICHHUE OOpAIlleHO K ayJAUTOPUH, a HE K MPErnoaaBaTeio, T.K.
9TO 3HAYMMBIM acmeKT NPOPEeCCHOHATBHBIX KOMMeTeHIHN. [1o OKOHYaHWHM MPaKTHYECKOTO
3aHATHUSA CIEAYET NOBTOPUTH BBIBOJbI, CKOHCTPYMPOBAHHBIE B X0JI€ YCTHOI'O OIpOCa, MIPOCIEAUB
JIOTUKY MX TMOCTPOEHHUS, OTMETUB IOJOXKEHHUS, Jie)Kallue B UX OCHOBe. JlJisi 3TOro B TEUYEHHUE
orpoca Ipyrux ydaluxcs cienyeT Jenath moMeTku. bosee Toro, B ciiyyae HeTouHOCTEH U (WIIN)
HEMOHMMAaHUsl Kakoro-mmbo BOIpoca MPONWAEHHOTO0 MaTepuala CleayeT oOpaTuThCs K
MpernoAaBaTeNto JUisl MOJIy4YeHUs HEOOXOAMMOW KOHCYJbTAalluM M Pa3bICHEHUS BO3HUKILIEH
cutyarnuu. Cxema moJAr0OTOBKHU K MPAKTHUYECKUM padoTam:

— O3HAaKOMHTHCS C TEMOH, EJIbI0 B 3aauaMi paboThI
—  PaccMOTPETh MPEIOKEHHBIE BOIPOCHI
— HW3YYUTh JEKUHUOHHBIN MaTepHuall, OCHOBHYIO U JIONIOJHUTEIBHYIO JUTEPATYPY
— O03HAKOMUTBCS C 33JJaHUSMH U XOJ0M UX BBIIIOJHEHUS
— O3HAKOMHTHCS ¢ 000pYAOBaHUEM 3aHATHUS
—  BBINOJHUTD 33/I1aHUSL B COOTBETCTBUH C XOJIOM PabOTHI
— THUCHbMEHHO OOPMUTH BBIIIOJIHEHHYIO paboTy
— TIOABECTH UTOT U CHAEJIATh CTPYKTYPUPOBAHHBIE BHIBOIBI
CamocrosiTesibHasi padora

CamocrosiTenbHast paboTa CTyA€HTOB JUCLUIUINHE OCYLIECTBIIETCS C LEJIbIO YIITyOJIeHNUS,
pacUIMpeHHsl, CHCTEMAaTH3allMM W 3aKpPEIUIeHUS TOJYYEHHBIX TEOPETUUYECKUX 3HAHMM,
dbopMHUpOBaHUS YMEHHIN UCIOJIB30BATh JOKYMEHTAIMIO M CHEIUATBHYIO JUTEPATYPY, Pa3BUTHS
MO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (OPMUPOBAHUSA CaMOCTOSTEIHHOTO
MBILLUIEHUSI, CIOCOOHOCTEN K CaMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIu3alluy,
pa3BUTHS HCCIENOBATENbCKUX yMeHHH. [lepea BBIMONHEHHWEM CaMOCTOSITENBHON pPabOTHI
HEO0OXOAMMO YETKO MOHUMATh IEIU U 3a7a4i padOThl, CPOKH BBIMOIHEHUS, OPUECHTHPOBOYHBIM
00BeM, OCHOBHBIE TPeOOBaHMs K pe3yJIbTaTaM padoThl, KpUTEPUH OIIEHKU. BO BpeMsi BBITTOIHEHUS
CaMOCTOSITEIbHOW pabOThl TPErNojiaBaTelib MOXXET MPOBOJIUTH KOHCYyJIbTanuu. KoOHTpoIb
pE3yNbTaTOB CaMOCTOSITENIbHOM pPabOTHl CTY/IEHTOB MOKET OCYIIECTBIATHCS B MUCHMEHHOIA,
YCTHOM WM CMEIIaHHOW (opMme, C MpeACTaBICHUEM IMPOAYKTa TBOPYECKON AEATEIHHOCTH
cTyleHTa. B kauecTBe opM M METOMOB KOHTPOJISI CAMOCTOSITENILHON pabdOThI CTY/IEHTOB MOTYT
OBITH UCITOJIH30BAHBI CEMUHAPCKUE 3aHATHUS, KOJUIOKBUYMBI, 3a4€ThI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE paboThl U Ap. KputepusMu OLEHKH pEe3yJIbTaTOB CAMOCTOATEIbHOW pPabOTHI
CTyJICHTa SIBIIAIOTCS: YPOBEHb OCBOEHHUS CTYJIEHTOM YYeOHOro MaTepHuayia, yMEHHUs CTyJeHTa
UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS TMpPU  BBINOJHEHUU WHJUBUAYAJIbHBIX 3aJaHUM;
000CHOBAaHHOCTh M YETKOCTh W3JIOKEHHS OTBeTa; oopmileHHe MaTepuaiga B COOTBETCTBUU C
TpeOOBaHUSIMHU.

IIman moATrOTOBKH:

— HW3Y4YUTbh COOTBETCTBYIOLIUH JIEKIIMOHHBIN MaTepran
— HW3YYUTh OCHOBHYIO JIITEPATYpPy IO TEME
—  HW3YYHUTH JOTOJHUTENBHYIO JINTEPATypPy 1O TEME
— 0GOpMHTH BBHIMOJHEHHYIO PA0OTy MHCHMEHHO WM B BHUJEC TPE3CHTAMU B
3aBUCUMOCTH OT 3a/IaHUsI
— CcJenaTh CTPYKTYPUPOBAHHbBIE BHIBOBI
IHoaroroBka K 3K3aMeHy

[Ipy moAroToBKE K 2K3aMEHy HEOOXOJUMO OPHUEHTHPOBATHCS HAa KOHCIEKTHI JICKIIHH,

pabouyio mporpammy AUCLUHUILUIMHBI, HOPMAaTUBHYIO, YUEOHYI0O U PEKOMEHIYEMYIO JIUTEPaTypy.



OcHOBHOE B ITOATOTOBKE K CIa4ye HK3aMEHA — 3TO IOBTOPEHUE BCETO MaTeprana AUCHHILIUHBL,
[0 KOTOPOMY HEOO0XOJMMO caaBaTh 3k3aMeH. [Ipu MOAroToBKE K cade 3K3aMeHa BECh 00beM
paboTbl HY)XHO paclpeleNsaTb pPAaBHOMEPHO IO JHSAM, OTBEJCHHBIM [UIi HOJTrOTOBKH,
KOHTPOJIMPOBAaTh KaX/Ibli J€Hb BBHIIOJHEHHE HAaMEUEHHOW paboThl. B mepuon moaroToBku K
9K3aMEHY CTYAEHT BHOBb 0Opalaercs K yke U3y4eHHOMY (IIpOHAeHHOMY) yueOHOMY MaTepuay.
[ToaroToBka BKIIOYaeT B ceOs TPH 3Tama: CaMOCTOATENbHas paboTa B TEUCHHE CEMECTpa;
HEINOCPEAICTBEHHAs ITIOATOTOBKA B THU, IIPEIIECTBYIONINE YK3aMEHY 10 TEMaM Kypca; IOJArOTOBKa
K OTBETY Ha 3aJaHus, cojaepkamuecs B Owierax. DK3aMeH NPOBOJUTCA IO OWiIeTam,
OXBAaTbIBAIOIIMM BECh IIPOMICHHBIN MaTEpHall JUCLUILINHBL, BKJIIOYasi BOIIPOCHL, OTBEJCHHBIE [
CaMOCTOSITENIFHOTO HM3y4eHus. Jlis ycmemHoW caayu ykasaHHble B pabodell mporpamme
(dopMmHpyeMble KOMIIETEHIIMM B pe3yJbTaTeé OCBOCHMS JUCLUIUIMHBI JOJDKHBI  OBITh
IIPOJEMOHCTPUPOBAHBI.
JUig ycrielmHoM ¢jauu 9K3aMeHa CTYIEHTBI JOJDKHBI IIOMHUTD CIIELYIOIIEE:

— K OCHOBHBIM ITOHATHSIM U KaTErOPUSIM HY>KHO 3HATh OIIPEAEICHUS, KOTOpble HEOOXO0IUMO
IOHUMAaTh U yMETh MOSCHSThH; MPU MOATOTOBKE K HK3aMEHY TpeOyeTcs MOMHUMO JICKIMOHHOIO
MaTepuaia, IOpPOYMTaTh €II€ HECKOJbKO YYEOHHMKOB IO JUCLMIUIMHE, JOIMOJIHUTEIbHbIE
VCTOYHUKHU, IPENJIOKEHHBIE [UIsl U3Y4YEHHs B CIHUCKE JIMTEPATypbl; CEMHHAPCKHUE 3aHATHS
CIOCOOCTBYIOT IOJIyYEHHIO 00Jiee BBICOKOTO YPOBHSI 3HAHUM M, KaK CIIEJCTBHUE, IOJIyYE€HUE
JK3aMEHa,

— FOTOBHUTHCSA K DK3aMEHY HYKHO HAYMHATH C IEPBOi JICKIIMH U CEMUHApa, a He BEIOUPATh
TaK Ha3blBACMbIH «IITYPMOBOM METOI», MPU KOTOPOM MAaTepHall 3aKpeIUIsieTcs B MaMsTH 3a
HECKOJIBKO IOCIEAHUX 4YacoB M AHEH mepexa 3adeTtoM. IIpu oneHMBaHWM 3HAHMN CTYJIEHTOB
IIpenoaaBareiib pyKOBOJACTBYETCS, IPEXKAE BCEro, CICAYIOIUMU KPUTEPUSAMH: NPaBUIBHOCTh
OTBETOB Ha BOINPOCHI; MOJHOTA U JIAKOHUYHOCTb OTBETA; CIOCOOHOCTH IPaBUIIBHO
KBAIM(PUUUPOBATh (aKTbl M OOCTOATENBCTBA, AHAIU3MPOBATH CTATUCTUYECKHE JAHHBIE,
OpPUEHTUPOBAHUE B JINTEPATYPE; 3HAHHE OCHOBHBIX NMPOOJIeM y4eOHOM NUCIUIUINHBI; TOHUMaHue
3HaYMMOCTH y4eOHOM AMCIUIUIMHBI B CUCTEME; — JIOTMKAa U apryMEHTUPOBAHHOCTb M3JIOKEHHUS;
KyJbTypa oTBeTa. Takum o0pa3om, pu NpOBEACHUH IK3aMEHa ITpernojaBaTelib yelseT BHUMaHue
HE TOJIBKO COJIEP)KaHUIO OTBETA, HO U (JOPME €ro U3JI0KEHHS.

IToaroroBka npe3eHTaUI:
—3HAaKOMUTBCS C TEMOM, LIENIbI0 U 3a1a4aMHu
—COCTaBUTh IUIaH MPE3EHTALMU COIJIaCHO OCBOEHHOMY TEOPETHYECKOMY MaTepUay
—MPOU3BECTH IIOMCK B JIEKIIMOHHOM MaTepuaie, OCHOBHOM M JOIOJHUTEIBHON
nuTepaTtype GakTUYeCKOro Marepuasa o Teme
—MPOU3BECTU MOUCK WIUTIOCTPATUBHOTO MaTepHasa B CETH "MHTEpHET"
—COCTaBUTh MPE3EHTALIMIO TP MOMOIIM crielranu3upoBanHoro [10
—COCTaBUTh JOKJIA/ 10 WUTIOCTPAaTUBHOMY MaTepUaiy Mpe3eHTalluu
—OTpENeTUPOBaTh NPE3CHTALIMIO MEPE]] CAadeH

B ocBoeHnU IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydyeOHas palboTa (KOHCYJIbTal[MM) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepHara.

WnnuBuayanbHble KOHCYJIbTAllMM 1O TPEIMETY SBISAIOTCS BAXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3AlUU O0YUYEHUS U YCTAaHOBJICHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXJy TMpernojaBaTeieM U OO0y4arolmMMCs HWHBIWIOM WJIM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>XHOCTSIMH 3710POBBSI.

7. MaTepuajibHO-TEXHUYECKOe o0ecrneyeHue mo Aucuunjianae (MoayJi)

IIo Bcem BuaaMm y4yeOHOHM MAEATENBHOCTH B paMKax TUCHMIUIMHBI HCHOJIb3YIOTCS
ayJIuTOpuH, KaOUHETHl U J1abOpaTOPUH, OCHAIEHHbIE HEOOXOIUMBIM CHEIHAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

HaumenoBanmue CIIC M aJIbHBIX OCHaHleHHOCTI) CIICIIMAJIbHBIX HepequL JIMIICH3UOHHOI'O
HOMCIIIGHI/Iﬁ HOMCIIIGHI/Iﬁ IpOorpaMMHOTIO obecrieueHust




OKpaH, IPOCKTOP, KOMIILIOTEP

YueOHbIe ayTUTOpHUU it | MeOenb: yucOHast meOeIb Microsoft Windows
MPOBEMICHNUSI 3aHITHI JIEKIIMOHHOTO | TeXHHYeCKue CpencTBa 00yUeHuUS: Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIBIOTED

VYuebOHble ayJJUTOPHH st | MebGenb: yueOHas Mebenb Microsoft Windows
MPOBEICHNUsSI PAKTHUeCKUX paboT. | TexHHUeckue cpencTBa 00ydeHuUs: Microsoft Office

Hnsa  caMmocToATenbHOW  paboThl  OOy4aroUMXcs  MPEeayCMOTPEHBI
YKOMILJIEKTOBAHHBIE CHEI[MATU3UPOBAHHON MeOENbl0, OCHAIIICHHBIE KOMITBIOTEPHONU TEXHUKOM ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTh «HTepHeT» u obecrieueHueM JOCTyna B JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

IIOMCIICHHA,

(anTansHEI 3an Haydaroi
OMOINOTEKH)

HHPOPMAINOHHO-KOMMYHHKAIIMOHHOM ~ cetn  «MHTepHeT» W
JIOCTYIIOM B BJICKTPOHHYIO HH()OPMALOHHO-00pa30BaTEIbHYO
cpeny 00pa3oBaTeIbHOM OpraHu3alyy, Beb-KaMepsHl,
KOMMYHHKalIHOHHOE 000pyJ0BaHKe, 0OecIIeunBaromiee JOCTYI K
CeTH HUHTEpHEeT (NPOBOJHOE COCAMHCHHE M OECIPOBOTHOE
coequHenue o Texuosoruu Wi-Fi)

HaunmenoBanue OCHAIIICHHOCTh TIOMEIIECHHH I CAMOCTOSTEIILHOM paboThI [epeyenn

ITOMEIICHUI ISt oOyuJaroruxcs JIMLIEH3UOHHOTO
CaMOCTOSTEIFHOU pabOThI MPOTPaAaMMHOTO

00yJaroImuxcs o0ecrieueHus
TTomerienne i | Mebenb: yueOHas mebens Microsoft
camocTosATeNbHO# paboThl | KoMmIuiekT cnenuanu3nupoBanHoi Mebesn: koMmmbiotepHbie ctonbl | Windows
o0y4Jarommxcs ObopynoBaHue: KOMIBIOTEpHas TexHHKa ¢ moakirouenuem k | Microsoft Office




