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1. Heab u3yueHusi AUCHHIIHHBI

[lene npemogaBaHusi AHUCHUIUIMHEL "METOJBI TeHHON HIDKEHEPUM M OHOTEXHOIOTHH"
COCTOMT B COACHCTBUH (DOPMHUPOBAHHUIO CIIEAYIONIMX KOMITETEHIIHIH:

ObuenpogheccuonanbHbIMu KOMREMEH UUAMU:
- CIIOCOOHOCTBIO CaMOCTOSATENIBHO OCYIECTBIISATh HAYYHO-MCCIENOBATENBLCKYIO JIEITEIBHOCTh B
COOTBETCTBYIONIEH TpodeccHOHaNbHON 06JIaCTH ¢ HCHONB30BAaHHEM COBPEMEHHBIX METOOB
HCCIeI0BaHus ¥ MHPOPMAIIMOHHO-KOMMYHUKAIIHOHHEBIX Texuosorui (OITK-1).

Ilpogpeccuonanvrvimu Komnemenyuamu:
- TOTOBHOCTH K OpraHM3allud M MPOBEJICHUIO HA COBPEMEHHOM YPOBHE HAYYHEBIX HCCIIENOBAaHUH B
npocdeccuonansHoi obnactu (ITK-1);
- crocobHocTh BhIOMpaTh HauboJiee NEepCHEKTHBHBIE HAMpaBJIEHUs HCCIEAOBaHHS B 00JIACTH
monexkyisaproit (ITK-5);

Yhueepcansnoimu komnemenyuamu:
- TOTOBHOCTh Y4acTBOBAaTh B paboTe POCCHUHCKHX H MEXKAYHAPOAHBIX HCCIEA0BATEIECKUX
KOJUIEKTHBOB I10 PEIICHUIO HayYHBIX U HaydHO-0Opa3oBarenbHbix 3amad (YK-3);
- TOTOBHOCTH HCIIOJIb30BaTh COBPEMEHHBIE METOJBI M TEXHOJIOTHH HAYYHOW KOMMYHHKAI[MM Ha
rocyZlapCTBEHHOM U HHOCTPaHHOM si3bIKax (YK-4).

2. OcHoBHBIE 32124 Kypca

Kypc "Merojpl reHHOH HH)KEHEpUH W OHOTEXHOJOTHH" SIBJISETCS COCTABHOM YacThIO
ob6pa3oBaTesibHOM TMpOrpaMMbl acIUPAHTYpbl MO HampasieHuro noarotoBku 06.06.01 «Buonoruueckue
Hayku». Kypc paccuutaH Ha aclMpaHTOB, CHECHHATH3UPYIONUXCsS B OOJACTH MOJEKYJISPHOM
OMOJIOrHH, ¥ HAYIHBIX COTPYAHUKOB, HAYMHAOIINX paboTaTh B 9TOH 00IacTH.

B kypce paccMOTpEHBI 3Talbl Pa3sBUTHS T'€HHOW HHXKEHEPHH, €€ OCHOBHBIE JOCTHIKEHMSL.
JleTayibHO paccmaTpuBarOTCs OCHOBHBIE TI'€HETHYECKHE (EpPMEHTBI, HCHOJb3yeMble B TI'EHHOM
HIDKCHEPHH. AHAJM3UPYIOTCS CBOMCTBA BeKTOpHBIX Mosiekyn JIHK u mnpueMsl BBemeHHs
pexkomOunanTubix JIHK B penumpokHbie KJIETKH. PaccMaTpHBalOTCS METOABI MOJMMEPA3HOM
LCIHOW peaknuH, cauT-crnenuduyeckoro myraresesa, (haroBo-cnenu(pUIECKON TPAHCKPHUIIIUH.
AHQJIH3UPYIOTCS CUCTEMBI SKCITPECCHH T€HOB B PA3NIMYHBIX OPraHU3Max M CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB.

3. llepevenp MIaHHPYEMbIX Pe3yJIbTATOB 00y4YeHHUs M0 JHCHHILIHHE

B pesynbrare OCBOCHHS MMCHMIUIMHBL "METONBI TeHHOW HHXEHEPUH U GHOTEXHOJIOruu"
acIUPaHT JIOJDKEH:

Suame:
- COBPEMEHHBIE aKTyasIbHbIE HAIPABICHHS U apCEHAT METOJIOB H IOJIXO/IOB B H30paHHOM

npoecCHOHANILHON 00JIACTH U CMEXHBIX 06J1acTAX GHONOIHYECKUX HAYK;
- HCYEPIILIBAIOIIYIO XapaKTEPUCTUKY OOBEKTOB H METOOB 1O TEME HCCIICOBAHUS,

- METOJIBI KPUTHYECKOIO aHAJIM3a U OICHKH COBPEMEHHBIX HAYYHBIX JOCTHIKCHHI, a TAKKE METO/IbI
TeHEPHPOBAHUS HOBBIX HJICH IPH pELICHHM HCCIEAOBATENLCKUX M MPAaKTHYECKUX 3alad, B TOM
YUCJIE B MEXKTUCIUTUIMHAPHBIX 06J1aCTsIX;

- OCOOEHHOCTH TIPE/ICTABIEHUS PE3YIbTAaTOB HAYYHOM JIEATENLHOCTH B YCTHOM M IIMCEMEHHOM

(dopme npu pabore B pOCCHHCKUX B MEXIYHAPOIHBIX HCCIE0BATENLCKIX KOICKTHBAX.

Ymemo
- KPUTHYCCKH aHAJTM3UPOBATH W OLIEHWBATE OCHOBHEBIC KOHIICTIIMH ¥ CUHTE3UPOBATH HOBBIE HJIEH B
130paHHoi MpoecCHOHaILHOM 00IaCTH U MEXIUCIUIUIMHAPHBIX HAIIPABIICHHUIX;
- 00Ccy@/1aTh MOJTyYeHHbIE COOCTBEHHBIE PE3YJIbTATHI B IPOQECCHOHANBHOM 1
MEXTHCUUIUIHHAPHON ayIHTOPHH, B TOM YHCIIC MEX/IyHAPOIHOM;

- OCYWICCTBJIATH JIMYHOCTHBIA BHIOOp B mpomnecce paboOTBI B POCCHHCKHX M MEXYHAPOIHEIX
UCCIIEIOBATENILCKUX KOJUIGKTHBAX, OLECHHBATH IIOCIE/ICTBUS IPHHATOrO PEINCHHS M HECTH 3a HEro
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OTBETCTBEHHOCTH Iepe]] coO0H, KoJuteraMu U 00IeCTBOM;
- KPUTHYECKU aHaJIM3MPOBaTh U OI[CHUBATh OCHOBHbIE KOHIICIIIIMN H CHHTE3UPOBATh HOBBIE HJIEH B
u306panHO# IpodeccHoHaIbHOM 00JIaCTH H MEXIHCIHIUIMHAPHBIX HAIIPABJICHHSX;
- 00CyX/1aTh MOJTy9eHHBIE COOCTBEHHBIE Pe3yJIbTAaThl B MPO(ECCHOHAIBHOM |
MEXIUCIUIIITMHAPHON ayIMTOPHH, B TOM YHCIIEC MEXK/ITYHAPOIHOM.

Bnaoemo:
- HaBbIKAMM  aHalIM3a  METOJIOJOTMYECKHUX  MpobJieM, BO3HHKAIOIUX TPH  pPEIICHHH
HCCIIEJIOBATENLCKUX U IPAKTHYECKUX 33/1a4, B TOM YHCIIE B MEXIUCHHMIUTMHAPHBIX 00J1aCTsIX;
- HaBBIKAMH KPUTHYECKOIO aHaJIM3a U OLEHKH COBPEMEHHBIX HAYYHBIX MOCTHKEHUHN M pe3yJIbTaToB
JESATENbHOCTH 110 PEIICHHUIO HCCIC/IOBATEIBCKUX M IIPAKTHYECKHX 3aj7ad, B TOM YHCIE B
MEXXTUCIMTUIHHAPHEIX 00J1acTsX;
-HaBBIKAMM aHaJM3a OCHOBHBIX MMPOBO33PEHUECKHX M METOHOJIOTHYECKHX MpobjaeM, B.T..
MEXJIUCIIUIUIMHAPHOTO XapaKTepa, BO3HUKAIINX MPH padoTe M0 pelIeHUI0 HAYYHBIX M HAYyYHO-
00pa3oBaTeNbHBIX 3a[ad B POCCHHCKHUX HIIH MEXKTYHAPOIHBIX HCCIIEAOBATENLCKHX KOJUIEKTHBAX
- TEXHOJIOTMSMHU IUIAHUPOBAHUS B TNPO(EeCCHOHANBHON JEeATENbHOCTH B cdepe HayuHBIX
HCCIIEIOBAHUM; _
- TEXHOJIOTHSIMU TUIAHUPOBaHMS JIESITEILHOCTU B paMKax paboThl B POCCHMCKHX M MEXIYHAPOIHEIX
KOJUIEKTHBAX IO PEIICHHUIO HAYYHBIX H HayYHO-00pa30BaTeIbHbIX 3a1a4
- CHCTEMHBIM [TOHUMaHUEM aKTYyalbHbIX IPOOJIEM METOI0JIOrHYECKOr0 apceHana GHOIOrHIeCcKuX
HayK;
- CUCTEMHEIM ITOHHMAaHHEM l'ICpCHGKTHB paBBHTHSI H COITHAJIEHOI'O 3HaAYCHUA HBGpaHHOﬁ
npoecCHOHANBLHON 001acTH.

4. MecTo AHCHHIIMHBI B CTPYKTYpe 00pa3oBaTeJIbHONH NPOrpaMmbl

Kypc "Merojibl reHHOH MHXKEHEpUH M OHOTEXHOJIOTHH" SABIIACTCA BapHATHBHOH YacThIO
biioxa bl u sABisieTcss OCHOBOIONArarOMICH s (OPMHPOBAHHS 3HAHWM, YMEHHH W HABHIKOB
(mpoheccHOHANBHBIX KOMIIETEHIMH) B HAYYHO-HCCIENOBATEIBCKONW JEATEIBHOCTH B 00JIACTH
buonornyeckux Hayk. Kypc HpakTH4YeCKM OpPHEHTHpPOBAaHA M CBf3aH C PSJIOM JPYrHX KypCOB
CIICIMAIM3ALMEI IO MOJICKYJISIPHOM OHOJIOrHu:

“IIpyHIMIBI CTPYKTYPHOM OpraHu3anuu 0eIKOB U HYKJIEHHOBBIX KHUCIIOT '}

“buocuHTe3 OeNKa U ero perysius’’;

“MornekysipHas reHeTHKa";

“MonexyJisipHasi FeHETHKA SyKapHoT".

5. O0beM JHCHHIIHHBI

Ob6mmast Tpyroemkocts kypca — 2 3ET, U3 HuX Jeknuu — 36 4acos.

ITPOI'PAMMA

Beenenne
CrpykTypa TeHETHUECKOW MH)XEHEpUM: HMHCTPYMEHTaNbHAs M METOJoJiorHdeckas Oasa.

TBOp'—IeCKHﬁ KOJUICKTHB KaK JOBHXYIasd CHJIa B [IPOBEICHHH TI'CHHO-HHIXKCHECPHBIX H

HCCJIENOBATCIILCKHUX pa60'r.

1. McTopusl BOSHUKHOBEHHS M PA3BHUTHA F€HETHUYECKOM HHMCHEPHH H €€ OCHOBOIIOJIOMKHHKH.




Ilpeanoceuiku BO3HMKHOBEHMSI TI'€HETHYECKOH HHKeHepuu. OCHOBOIIOJIOKHUKH T'€HETUYECKOM
umkerepun: B. Apbep, JI. Haranc, X. Cmur, II bepr, C.Koan, I'. Boiiep, [I. Jlenep6epr, X-I.

Kopana, V. I'un6epr, ®. Courep u ap. Mx Bkiag B pa3BUTHE JJAHHOTO HAMPABJICHHSI HCCIIEIOBAHMIN.

2. DKCIIEpUMEHTAJILHOE YCTAHOBJIEHUE ITPUPOJIEI HOCHTEISI FeHETHYECKO# nHbOopMAaIui.
OtkpeiTHe HyKIeHHOBBIX KkucioT @. Mumepom. Brman P. Anbrmana u A. Koccenst B u3ydenue

JHK. H.K. KonesrioB u H.B. Tumodees-PecoBckuii kak mpearedn ocHOBATENEH MOJIEKYISPHOM
Ouonornu. Mcropuueckas pome O. Illpénunrepa B pOXACHHH MOJEKYISAPHOH OHOJIOIHH.
OkcnepumenTsl @. I'puddura u oTKpeITHE reHerndeckoi Tpancopmaruu. Onbitel O. Deepu, K.
Maxk-Jleoma 1 M. Mak-Kapru. Oxcnepument Xepmmu-Yeiis. Bruan JI. Iommnra, O. Yapradda, Jx.
Jonoxero, M. Yunkunca u P. ®pankiuH B yCcTaHOBJICHHE MPOCTPaHCTBeHHOM crpykTypsl JIHK.

Mopnens Yorcona-Kpuka. Jxcriepument M. Mesenscona u @. Craist u pervmukanus JIHK.

3. BekTOpHBIE CHCTEMBI B TEHETHYECKOM WHKCHEepHH. | IpHeMBbl OYMCTKH HYKIEHHOBEIX KHCIIOT.
IlorsiTHE BCKTOpa H €ro €MKOCTH. CucreMsl KJT&CCH@)HK&IIHH BEKTOPOB IIO ClJ)IHKLlHPI H IIpHpoac

regerudeckoro matepuana. [lnasmuameie BekTophl. OTKpbITHE OaKTEPHANBHBIX IUIA3MHI H HX
CBOMCTBA, MWCIOJB3YEMBIC IIPU KOHCTPYMPOBAaHHH BEKTOPHBIX MOJIEKYJ: CIIOCOOHOCTE K
ABTOHOMHOW pPEIUIMKAllMM, KOHTPOJIb 4YHCJIa KONHMi, KOHCEPBATHBHOCTh pa3Mepa, TIPYIIIbI
coBmecTuMocTH. [Imasmunpr cepun pBR kak ocHOBa /1j1st KOHCTPYHPOBAHUS IIA3MUIHBIX BEKTOPOB.
[Inasmuier cepun pUC. KitoHUpyIO#e U SKCIPECCUOHHBIE BEKTOPBI, BEKTOPHI JUIS CIIUSIHAM F€HOB,
OuvHapHBIE M MHTErpaTHBHbIC BEKTOpHL. BekTopel Ha ocHOBe Xpomocombl (ara A. Crocobb
ynakopku pexomOunanTHOM JIHK B daropeie wactwibl. DarMuipl, (GasMuUbl B KOCMHJIBL
[ IpuHIMITEL KOHCTPYHUPOBAHUS MCKYCCTBEHHBIX XpomocoM. CeepxbeMkue BekTopsl YAC, BAC u
PAC. HckyccTBeHHBIE XpPOMOCOMBI JKHBOTHBIX | 4esioBeka. Bexrops! Juis nepenoca JIHK B kierku
pacTeHui © KHMBOTHBIX. DaKTOpHI, OKa3HIBAIOLIME BIHIHHE Ha 3(P(EKTUBHOCTH 3KCIIPECCHH
PEKOMOWHAHTHBIX I'€HOB B OaKTepHanbHBIX KieTKaxX. BrijieieHue u 09HCTKa HYKJIEHHOBEIX KMCIIOT.
Tpebosanus, mpexwsBisemble nmpu Boibope Merona. Kujkodasusie W TBepOohasHBIE METOJIBL.
Hcnons3oBanue JAETEPreHTOB M XaOTPONHBIX areHToB. Illenounoil MeTosi nm3mMca KIETOK I10
bupuboiimy u Jlonu. @pakioHUpOBaHHe HYKIEHHOBBIX KHCIIOT [PH HCIOJIL30BAHUM KHCIOrO U

HIeJIOYHOIo CIJCHOJIOB.

4. ®epMeHTEl KaKk MHCTPYMEHT Fr€HETHYECKOH MHKEHEDHH.
HMcropudeckne BexH OSH3UMOJIOTHM B TEHETMYECKOM wumxenepun. Kiaccudukanus

(epmenToB, HcHonb3yeMblx B reHetmdyeckod umkenepun. JIHK w PHK-momudummpyromue
(pepmentrl. DepMEHTHI PECTPHKIMU U MOAU(UKALMHE HYKIEHHOBBIX KHUCIOT. Kiaccudukarys
CHCTEM pecTpuKIUU-MoaHpuKanuy. Pectpukrasel I Tuma — OCHOBHOW HMHCTPYMEHT T'€HHOM

umxeHepun. VX Homenkinarypa. Tunsr caifroB pecrpukimu. @opmet kounos JIHK, obpasyromuxcs
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noJ jgedcrTeueM pectpukTas. Msommsomepsl. I'erepommzomepst. M3okaynomepsr. CyGcerpaTHas
cnienuuanHocTh pectpuktas Il tuma. CpaBHuUTENbHBIE XaPaKTEPUCTHKH PECTpUKTa3. M3MmeHeHue
CHENM(pUIHOCTH  NEHCTBHS PECTPUKTa3 B  HEONTHMAIBHBIX  yCIOBUSX. OD(HPEKTHBHOCTD
pacmemiendss  pecrpukrazamu  [IIP-pparmentoB. HM3meHneHue KOHIOB  PECTPHKIIHOHHBIX
¢parmenro JIHK, ux «3aryminenuey». JIHK-muraser. Mx wiaccuukanys u XapakTEPUCTHKH.
Mexanusm peakiuu, ocymectsiusgemoin T4-JIHK-nmurasoi. JIHK-3zaBucumeie JIHK-nosnumepassr.
Peaknmu, ocymecrBisiemble otumu  gepmentamu: cunres JIHK ma  JIHK-matpumax,
nmupodochopoinus, 3’- u 5’-KOppeKTHPYIOIIHE K30HyKIeasHsie aktusHocTH. JIHK-monmumepasa 1
Ecoli u ee ¢parment Kirenora. Metonpl BBemeHus Meuenblx nykneorumos B JIHK. Huk-
tpancysiyst. PHK-3aBucumeie JIHK-nonumepa3zer (obparusie Tpanckpuntasbl). TepMocTabuibHbIe
JHK-nonmumepassr. Mcenonb3opanue tepmoctabunpubix JIHK-nonmumepas s cunteza kJIHK.
Cunres x/IHK obpataeiMu Tpanckpunrazamu. OOparHbie TPAaHCKPUNITA3bl BHPyca MUeN00IacTo3a
OTHL, M BHpyca Jielikosa weimiedt Momonun (MMLV). Tpu crparerun cuntesa xJ[HK: co
clyJalHbIMU IIpaiiMepamu, onuro-dT-mpalimepamu u cnenuduueckumu mpaiimepamu. Jlpyrue
(epMEHTEI,  HMCHONB3yeMBIE B  TEHHOH  MIDKCHEpUHM:  TepMHHANBHBIE  TpaHchepassl,

NOJIHHYKJIICOTHAKHWHA3EI, [CIIOYHBIC dJOCd)aTaBBI, JK30- H SHIOHYKJICA3hbl.

5. Ilonumepasnas nennas peakuus. Pasaopumaaoctu TP,
Ucropus merona. X. Kirenne u K. Mymmuc. OcHoBHBle Hanpasienus: npumenenus I[P, O6mas

teopusa IIIIP: mpuHimMn meroja, STansl peakiMu, COCTAB PEAKIMOHHOM CMECH, HCIOJIb3yeMBIE
noimuMepasbl.  Jluzaitn mpaiiMepoB. ®DakTopbl, BiHsiomue Ha ToYHOCTh cHHTe3a JIHK m
BO3MOXXHOCTH €€ mnospimenus. Cremuduunocts u  spdexrusnocrs [IIIP. VYcrpoiictBo
cospemennoro amiumpukatopa. PasuoBupuoctu III[P: Bnoxkenmas ITLIP, TP ¢ “ropsumm™
craprom, crynenuatas [I[P, TP juuuasix ¢parmentoB, MHOXectBeHHas I[P, amnemns-
cneuuduaeckas [ILP, TP co cmyvaitnoit ammmdukanueit momumopdroii JIHK, acummerpuunas
I[P, uuseptuposannas [11[P, PT-IILP, I[P ¢ mepekpeiBatomumucs mnpaimepamu, cGopodnas
LITIP, tBepnodasnas [1L{P, ummyno-111P, kanensuas nudposas 1P, meruicnenuduunas TP,
“xonopuas’™ IILIP, IILIP B peansrOM Bpemenu. YcrpoiictBo amrmumudukaropa s [P B peansnomM
Bpemenu. llopor uucna mukios. [Ipunimun geiictBust 3ou108: Tag-Man, 30HI0B, OCHOBaHHBIX Ha
FRET, «MonexynsipHBIX MasikoBy, npaiimepoB Tuna «Cxopruony. Anstepuarusasie 1P MeTomsl
ammmaukanun  JIHK: xenukazosaBncumas aMmiummukanus, pexkoMOHHA3HAs IOJMMepaszHas

aMIUTM(HKaLFs, MHOKECTBEHHAs! 3aMELIaIoMmas H30TepMalibHas aMIuT(uKanus.

6. Criocobr1 kKoHCTpYMpoBanus rubpuiHeix Mojgekyn JIHK.

Onpenenenne NOHATHH KIOHMPOBAaHHE W MOJEKYJspHOe KionupoBanue. KiloHWpoBaHue Kak

€CTCCTBEHHBIH IPHPOJHEINA mponece. Kionuposanne B reHermueckoit umxenepuu. I1. Bepr u



KOHHEKTOPHBIH METOJ KOHCTpyHpoBaHus rubpuuneix monekyn JIHK. PecrpuxraszHo-murassbiid
meton C. Kosua u I'. Boiiepa. Hcnosip3oBanue jiuHKepoB U ajamnrepos. Teopus muruposanus JIHK,
OCHOBHBIE TIapaMEeTPBl JIMIa3HOW peakiyuu ['eTeporeHHOCTh IMPOAYKTOB JIMTAa3HOW peakiluu.
Biusnue pasnuuHbX (aKTOpPOB HA CHEKTP NPOAYKTOB JIMrMpoBaHus. CTpaTerdy IOBBINICHHS

BBIXOJ1a FETEPOIUMEPOB.

7. Xumuko-bepmentarupubiii cunres JIHK u c6opka reHos.
AKTYyaJIbHOCTh BO3HMKHOBEHHS U Pa3BUTHUS TEXHOJIOIUi CO3/IaHus HCKYCCTBEeHHBIX Moekyn JIHK.

OBONIONMSL  TEXHOJOTMH  XHMHYECKOrO  CHHTE3a  OJNMrOHYKIeoTuzioB:  H-pocdonaTHbIi,
dochomuapupneiit, dochorpusdupusiii u amumodochurtHeit meromsl. X.-I. Kopama u ero
cTpaTters cuHTe3a JAByxuemnodedHbix (parmentoB JIHK. Meroa pasjienbHOM CHIMBKM ILIENEH.
MeToJ1 IpOMEXYTOUHBIX KOHCTPYKIHI. MOIyIbHBIN METOJT KOHCTPYHpPOBaHUs MpoTsHkeHHbx JIHK
no O0.A. OsuunHHuKOBY. Mcnonp3oBanie BpEMEHHO BBOAMMBIX CalTOB pecTpukimu. Meroy K.
Urakypsl. Metox Mangexu. Teprodasnsiit meton cbopku JIHK u3 onmronyxieorumos. C6opka
ucKyccTBeHHBIX reHoB MerojsoMm IIIP. Céopka JIHK MerosoM mocieoBaTeNbHOR 3TOHTAIMH.

C6opka JIHK metomom I'nbcona. CéopxaJ[HK meromom TEDA.

8. Criocobrs! Beenenus JIHK B KIETKH )KUBBIX OPraHH3MOB.
Omnpenenenne tepmuHa “rpaHcopmanus’” B TeHETHYECKOH HHXKeHepUuH. [IpuHiume!

BBezienust pekombuHanTHBRIX JIHK B kierku: Ouosormueckue, XuMHUECKHe, (HU3UYECKHE W
Mexanuueckue metosiel. [IpuposHas U MCKycCTBEHHAs KOMIIETEHTHOCTH GaKTEPHAIbHBIX KIIETOK.
Craguu tpancopmanyuu knerok. Tpanchopmanuss u TpaHcheknms 6GakTepUalbHBEIX KIETOK.
Anekrponopanus. CrnocoOsr Beenenns JJHK B kynbTHBHpyeMble KIIETKH JXHBOTHBIX. IlepeHoc
FEHOB C MOMOIIBIO BHPYCOB. IlepeHoc reHoB, omocpe/OBaHHBIH KIETOYHBIMH pEIENTOPaMHU.
Cospmanne MHKpOOTBEPCTHi B KIETOYHBIX MeMOpaHax ¢ TOMOMIBIO Jlazepa. MHKPOHHBEKITUH.
bombap/iposka KiieTok MukpouyacTHiamu. TpaHCheKIus: KIETOK METOIOM Kaibimi-hocaTHoi
npequnuranui. McnomezoBaHue BOJOPAaCTBOPUMBIX KATHOHHBIX IIOJIMMEPOB W JIMIIOCOM.

2+ ”
Konsroranus. Ca™ -meto TpanchopManuy KIETOK KAIMIEYHOM MaIOUYKH.

9. Daroswtit gucniei. M-PHK-, pub0cOMHBIH ¥ KIICTOYHBIH JIHCILIEN.
IloHaTHe MONEKYNAPHOro JWcIes: (aroBelii JauCIUICH; KICTOYHbBIA JHUCIUIeH; pUOGOCOMHBIN

mucrieit 1 MPHK-nuciieit. Onpenenenue repmuna “darossiit auciiei” u cyts metona. Jx. Cmur
U ucTOpusi pasBuTHA Mcroja. OcHoBHBIE ceprl npuMeHenus ¢aroBoro auciuies. CTpykTypa u
IMKJI Pa3sBUTHS HHUTEBHIAHOIO (ara Kak OCHOBHOI'O HMHCTpYMEHTa MeTosia (aroBoro IMCILes.
CxeMbI DKCIPECCHH SMHUTONOB HA MOBEPXHOCTH Kojudaros. Ilentujusie darospic GHOIUTEKH.
Tunber BekTOpHBIX cucTeM Ha ocHoBe (aropoit JIHK. ®arossiit jucruieit antuten. Addunnas

cenekius (aros. Kierounsl#t mmcreit: mpunmmm merosa u obsiacts npumenenus. M-PHK u
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pubocomublif aucivieii: NpuHUUN Meroda, obnactu npumenenus. Cospanme M-PHK s
pubocomuoro auciuies. CpaBHUTENBHAS XapaKTEPUCTUKA METOJOB AUCILICs, HX NMPEUMYILECTBA U

HEIOCTaTKH.

10. MyTarenes B reHeTrueckol umxenepun. CriocoObl BBEICHHS MYTALIHIA.
EctecTBeHHBIH M MHIYyUMpOBaHHBIN Myrtarene3. Myrtanuonnas teopuss Xyro ge ®pusa u C.H.

Kopsxunckoro. TayromepHasi, nmoiuMmepastas ¥ Jpyrue MOJECIH BO3HHUKHOBEHMs MyTauui. Tumsl
ecTecTBEHHBIX MyTanui. MckyccrBeHHbIH MyTtarene3. HewarnpapieHHBIH W HalpaBICHHBIA THITBI
HUCKYCCTBEHHOTO MyTareHesa. Pusnuyeckue, XUMUYecKHe U Ouosnorudyeckue (akropsl MyTareHesa.
“Cnyuaitupiii” myrarenes. CaiiT-HanpaBieHHbId MyTareHe3. JleNelUn, BCTABKH W HMHBEPCHUH.
llonydyenue NHeNECNMOHHBIX IMPOM3BOMNHBIX C HCHoJb3oBaHHeM Hykieaz Bal3l, S1 u Exolll
Beenenen myranuii npu nomomnu I[P ¢ nmepekpriBaomumucs mpaiiMepamu. Mcmonb3oBanue
meranpaiiMepoB. OJIHOBpEeMEHHOE BBEJIEHHE MHOXECTBA MyTanuii merogom cbopounoi ITIP.
Bejilenrie TOYEYHBIX MyTallMd B TOTOBBIE BEKTOpHBIC IIasMujsl. “CryuaiiHerii” MyTareHes c

HCITOJIE30BAHUEM PSHIAOMH3WPOBAHHBIX npaﬁmepoa.

11. I'eneTHUecKas HHKEHEPHs PACTEHHI.
ApryMeHTsl B IIOJIb3Y CO3J[@HMS TpPaHCIE€HHBIX pacteHHWil. Mcropus pa3BUTHS TIeHETHYECKOM

umkeHepuu pactenuit. OcHoBonmosoxxHUKH: Mapu-Jlen Ywrron, JI. lenn, M. Ban MonTterto, P.
@peiinu u P. Xopnr. OM6proHanbHbIe CTBONOBBIE KIETKH pacTeHuit. OCHOBHBIC STAIBI TOMYYECHHUS
TpaHCreHHbIX pacTeHuil. KyneTypa kamiyca W cycneH3HOHHbIE KyNnbTypbl KieTok. Ilonydenue
NpOTOIUIACTOB. (MPUTOrOPMOHBI, HCIONL3YEeMBIE JUIS pereHepanu pacTeHuil. Comaruueckuit
smbpuorenes. Meroaer Beesenus JIHK B wietku pasHbIX OOBEKTOB  PaCTHTENLHOTO
npoucxoxeHus. Arpobakrepuansnas Tpanchopmanus. Ctpykrypa u Gpyukipu Ti-mmasmuas: u T-
JHK arpobaxrepuii. Onunsl u GUTOrOpMOHBI M UX poiib B HHpeknuu. CTPYKTypa CHTHAIBHBIX
MOJIEKYJI MOBPEXKAECHHOrO pacTeHus, akTupupyrommx nepenoc T-JIHK. Bexroper Ha ocHose Ti-
IIa3MUJI: KOWHTErPaTUBHBIEC W OMHAPHEIE BEKTOPHI, “00e30pyxKeHHbIe” tuasMuibl. Penoprepusie n
CEJICKTHBHBIC TEeHBL. PacTUTENBbHBIE [POMOTOPBI W JApyrde (DYHKIUOHAIBHBIE SJIEMEHTHI
pacTUTENIHBIX BEKTPOB. BeKTOpbl Ha OCHOBE pacCTHTENbHBIX BHPYCOB. OTambl CO3/IaHUs
TPaHCIreHHbIX pacrenuil. Tpanchopmanus mnensix pacrenuit (in  planta). Tpamcdopmanms
MHTOXOHJIDUH M XJIOpOIIACTOB. TpaHcopmanus ceMsH U H30JMPOBAHHBIX 3MOPHOHOB.

MonensHbIe PacTCHH:. OCHOBHEIE HArpaBJICHHUA CTPATETHH CO3JIaHKs TPAHCI€HHBIX pacrenm‘i.

12. 'eHeTHYEeCKas: HHKEHEPUS JKHBOTHBIX.
Tpu oOCHOBHBEIX criocoba MOJIy4eHUs] TPAHCTEHHBIX JKHUBOTHBIX: mnpsiMas HHbekius J[HK B

INPOHYKJICYCbI OIIJIOAOTBOPCHHBIX SHIEKIIETOK; HMCIIONb30BaHuE 3M6pHOH3J'[beIX CTBOJIOBBIX

knetok (ES); mpumenenne pekOMOWHAHTHBIX BHPYCOB JUIsl 3apaKEHUS 3MOPHOHAIBHBIX KIIETOK
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3apojibia. BeKTOphl, UCIONb3yeMble JUIsl JIOCTAaBKM TPAHCTEHOB B OPraHHM3M MJIEKOIHTAIOIIHX:
PETPOBHUPYCHBIE U a/ICHOBHPYCHBIE BEKTOPEI, @ TAK)Ke BEKTOPHI HA OCHOBE aJIeHOACCONUHUPOBAHHBIX
BUpYCOB. (DaKkTOphl, OKa3bIBAIONIWE BIMSHUE HA OKCIPECCHIO TPAHCTEHOB B OpraHu3Me
TPaHCIE€HHBIX JKMBOTHBIX. HampapnenHas akTHBalis W HMHAKTHUBAIMS TE€HOB [N Vivo: TEHHBIE
HOK/IayHBl M HOKayTel. KiraccHueckuii 1101xo/1 K MONYYEHHIO IeHHBIX HOKAYTOB: HCIOJIL30BAHHE
rOMOJIOrHYHOM pexomOuHauuu. CoBpEeMEHHBIE METOJbl HHAKTHBALMH T'€HOB C INPHMEHEHHEM
9HXAHCEPHBIX, FTEHHBIX M IPOMOTOPHEIX JIoBYIIEeK. CHCTEMEBI cCalT-criei(HIeCKOM peKOMOUHAIMH.
Perynupyemasi OSKkcopeccuss TPAHCIEHOB B OpraHW3Me€ JKMBOTHBIX: BHHApHBIE CHCTEMBI
peryJupyeMoi SKCIPECCHH TPAHCICHOB B OpPraHu3Me JKHBOTHBIX HE MPHMEpE TETPalMKIMHOBOM

CHCTEMBI.

13. ®PU3UKO-XUMHUYECKHE METOJIbI aHATH3a HYKJICHHOBBIX KHCIIOT.
Knaccudukanus meroyio anaimusa. Lleatpudyrupopanue: npurin Metoa, auddepeHnuansHoe,

30HAJIbHO-CKOPOCTHOE, H30MUKHHYIECKOE HEHTPU(PYITHPOBaHUE, PABHOBECHOE HEHTPU(YrHpoBaHHE
B IpajlueHTe IUIOTHOCTH. KOHIEHTpUpOBAaHHE MW OCAXKJICHHE HYKJIEMHOBBIX KHCJIOT, BBIICJICHHUEC
¢parmenroB JIHK u3 reneit. I'mbOpumusanus HYKJIEHHOBBIX KHCIOT: “‘CeBEpHBIA” M “IOMHBIH
Oiorel. Otanbl rubpuamsanuu. CrnekTpodOTOMETPHUECKHN aHalli3 HYKJIIEHHOBBIX KHCIIOT.
OnekTpodopeTHUeCKHEe METONbI aHauu3a: (U3HYECKHN NPHHIMI 3JekTpodopesa, (HakTopwl,
BIIMSTIONIAE HA IOJIBHKHOCTH Makpomouiekys. Kiaccudukanms 31eKTpoOpeTHUYECKHX METOJOB:
HATaBHBIA U JIEHATYPUPYIONMH 3JIEKTPOQOpesbl, U30djekTpryeckoe GOKyCHPOBaHHE, JIBYMEPHLIH
asekTpodopes, anekTpodopes B HUMIYIBECHOM 3JIEKTPHYECKOM I0Jie. PeCTpUKIMOHHBIA aHamu3
JHK. [IIllP-anamu3 knoHoB. Omnpenenenne HYKICOTHJHOW mocnemoBatensHoctd  JIHK
(cexBenupoBanue). XMMHYECKHH METOJ[ CEKBEHUpoBaHusi 110 Makcamy-I'unbepry: xummdeckas
Mop(UKaLus a30TUCTBIX OCHOBAaHMHM, JErpajalius IYaHO3WHOB, AErpajaipsi MHPHMUAHHOBBIX

3geHbeB. (DepmeHTaTHBHOE cekBeHupoBanue 1o Cenrepy: — “IUIIOC-MHHYC” METOJ, METOJ

TCPMHHATOPOB. CucreMsl CCKBCHHUPOBAHHUA HOBOTO MOKOJICHHS.

6. ®oHA OLIEHOYHBIX CPEACTB /IUISl IPOBeIeHUs] TEKYLIEr0 KOHTPOJIsI
yCHeBaeMOCTH M NIPOMEKYTOUHOMH ATTeCTANHMH 00y4alomUXCcs Mo AUCHHUIINHE

KonTpois ycreBaeMOCTH U Ka4eCTBa MOJIrOTOBKH O0yYaOUIMXCsl MOAPA3IEISeTCs Ha
TEKYILIHUH KOHTPOJb U POMEKYTOUHYIO aTTECTAIHIO.

Texymmi KOHTPOJIb MpeHa3HaYeH JULT MPOBEPKH X0/ U Ka4ecTBa YCBOSHHUs yaeOHOTro
Marepualla, CTHMYJIMpOBaHusl y9eOHOM paboThl 00yHalONIMXCst U COBEPIICHCTBOBAHUS METOIUKH
npoBeIeHHs 3aHATHH. OH IPOBOJIUTCS B XOJIC BCEX BUIOB YUeOHBIX 3aHATHH B hopme, u3bpaHHOK
Iperno/iaBaTesieM U/HIM pelyCMOTPEHHO# pabodei mporpaMMOoi JUCITHILIHHEL

IMokazarenu u KPHTCPHH OLCHHBAHHUSN KOMIETCHIIHH HA dTane H3YUCHHHA THCHHIIJIHHLBI,
OIMHCAHHUEC KA OICHHBAHH



Sranel Kon
HaumenoBan YpoBun
dhopmupo KOHTPOJI
& He copmupoBanHoCcTH
BAHHA KonTponupyemsbie pasessi Hpyemoii
OIEHOYHOTO KOMIETEeHIHH
KoMIieTe Kommere
- cpeacTsa B Gamnax
HIHii: HIHH
H Hee
Moay.s L. § OIK-1: e 2 1 mMe
[Ipeamer renHoi K 1 3ajanus Ui | aTTECTOBaH
HEKEHEPHH. VK.1. | camocrostens | HusKuii 3
3 > B
OCHOBOTIOJIOKHHKH MEHHOM VK-3 HEIX paboT cpenum; ‘51'
ICOKH
unxenepuu. OCHOBHEIE .
IIPUEMBI OYUCTKHU
HYKJIEHHOBBIX KHCJIOT.
DepMEHTHI PECTPUKITHH U
MOT(DUKAIMH HYKIIEHHOBBIX i 234 Mehte
1 S¥aii KHCIIOT. HonumepaSHaﬂ aTTecToOBaH
nernast peakuus (I1LP). OTIK-1: HHU3KH 3
2 e
Oramnsl Kionuposanus JIHK. K-1: CpeHHi 4
* ae
Kouncrpyuposanue VK-1: 3aver BBICOKMIi 5
2
SKCIIPECCHPYIOIIUX BEKTOPOB VK-3
U X QYHKIIMOHUPOBAHHUE.
Crioco6s1 BBeIeHHS
pexkoMbunantubix JIHK B
KieTku. Cucremsl
IKCIPECCHH
PEKOMOMHAHTHBIX '€HOB.
MaKc: 5
Mopyas II. He 2 ¥ MeHee
BestkoBast HHKEHEPHSL. OIIK-1; aTTeCTOBaH
IK-1; SaIaHil i HU3KHIN 3
Hanpaenennas sposronus VK.1. | mpaxmiueckx o .
oenkor. Ucciienoranue > 6 CpeIHHH
VK-3 PR BBICOKH 5
IKCIIPECCUH T€HOB Ha YPOBHE
TpaHcKkpunuuu. Usmenenue
2 otan OBHEH 3KCIIPECCHU I€HOB
g’ JKenp ' OTK-1: HE 2 ¥ MeHee
€HOMEH TpaHCTreHe3a. -l" Fo—
TpancreHHBIEC pacTeHHSL. yI EK<—1,' Bader R 3
Knonuporanue VK 3> cpeaHmit 4
MHOTOKJIETOYHBIX i BBICOKHA 5
OpraHu3MOB.
MaKc: 5
DopMbl, YPOBHH H KPHTEPHH OIEHHBAHHN
dopma
YpoBHuH oneHHBaAHUS Kpurepuu onennBanus
OLlCHHBAHHUS
AcnupaHT UMEET OTHENIBHBIC IPEJICTABIEHHS 00
U3YUYEHHOM MaTepHalie; He MOXKET MOJIHO H MPABHIILHO
He arrectosan OTBETUTH Ha MOCTABJICHHBIE BOIPOCHI, IIPH OTBETAX
(He Joryckaer rpyorsie omubKy; npakTuueckue paboTel HE
YIOBJIETBOPHTESHHO) BBINOJIHEHE] WM BBHITIONHEHBI C OLIMOKAMM, BIIMSIOIUMH
[IpakTuyeckue i
S Ha KAueCTBO BHIMONHEHHOH paboThl. [TpakTHYEeCKH He
P MOCEIAET 3aHATHS.
AcCnHpaHT 3HAEeT JIUIIL OCHOBHOM MaTepualt; Ha
p p
Huskwui 3a/1aHHBIC BOTIPOCHI OTBEYAET HETOCTATOMHO YETKO H
(Y nosnerBopuTebHO) MOJIHO, 4TO TpeOYyeT JONOIHUTENBHBIX U YTOUHSIOUMX
BOMPOCOB [PEIO/IaBaTeNsl; MPaKTHYECKHE, JIabopaTOpHEIe
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H KYPCOBBIC paGOTBl BBITNOJIHACT C OLIIH6K3MH, HE
OTpaH{a[OLLlHMHCH HAa KA4YeCTBE BBIMOJHEHHON paGOTI:l.
ITocemaer 3aHATHA, HO HE CUCTEMHO.

Cpennuii
(Xopo1o)

AcnupaHT TBep/I0 3HAET y4eOHBIA MaTePHaIT; OTBEYAET
0€e3 HaBO/ALMX BONPOCOB U HE JOMYCKAET MPH OTBETE
CEpPBE3HBIX OIIUOOK; YMEET MPUMEHSTE TTOJTyYeHHBIE
3HAHWA Ha NPAKTHUKE; MPAKTHUYECKHUE pabOoThI BHITOJHACT
npaBuisHO, 6e3 omubok. [Toceriaer 3anaTus, Ho He B

MmoJsiHOM obBeMe.

Bricokuii
(Otnuyno)

AcnupanT riy0oko u3y4uin yueOHbIH MaTepral;
[0CJIEIOBATENHHO M HCHEPITBIBAOIIE OTBEYAET HA
[I0CTaBJICHHEIE BOTIPOCKI; CBOOOHO NMPHUMEHSAET
[OJIy4eHHbIE 3HAHHS Ha NPaKTHKE; MpaKTHYeCKHe paboTel

(3a1aHust) BBIMONIHAET NMPaBUIBHO, 6e3 ommboK, B
YCTaHOBJIEHHOE HOpMaTHBOM Bpems. [Tocemmaer 3ausaTis
MPAKTHYECKH MOJHOCTHIO.

CaMocToATeNbH
as pabota

He atTecrosan
(He
YIOBIETBOPHUTENEHO)

AcrupaHT HEMONHO M3JIOKUII 3a[JaHUE; [IPU U3JIOKEHUH
ObLIH AOMYIEHBI CYIECTBEHHbIE OIIUOKH; Pe3yJIbTaThI
BBITIOJIHEHHA paboTel HE YIAOBJIETBOPSIOT TpeOOBaAHUAM,
YCTAHOBJIEHHBIM TPENo/iaBaTesieM K JaHHOMY BUILY
paboThl.

Huskui
(Y nOBIETBOPUTENHHO)

AcnMpaHT HEIOJIHO, HO MPaBHIILHO H3JI0XKUIT 3aIdHHE;
NPY W3JI0KEHHH ObUIa JlonyiieHa | cynecTBeHHas
omubKa; 3HAeT U MOHUMAET OCHOBHBIE TTOJIOKEHHS
JIAHHOH TeMBl, HO JIOITYCKAeT HETOYHOCTH B
(bopMyIMpPOBKE MOHATHIA; U3NIaraeT BBIMIOJIHEHUE 3a/IaHusl
HEJJOCTATOYHO JIOTHYHO M [OCIIEN0BATENHHO;
3aTpPyAHAETCA [IPU OTBETAX HA BOIPOCKI MPENOAaBaTes;
Martepuan oopmiieH HeaKKypaTHO WITH HE B
COOTBETCTBHH C TpeOOBaHHIMH.

Cpennuii
(Xopotro)

AcCHupaHT HEMONMHO, HO MPaBUJIBHO M3JI0XKUIT 3a/IaHUE;
MPH U3JI0’KEHUH OBLTH HOMyUIeHbl 1-2 HecylecTReHHEIE
OIIKOKHU, KOTOPBIE OH UCIIPABJISIET MOCIIE 3aMEYaHHs
npenojaBatelis; JaeT MpaBuiibHbIE (HOPMYIHPOBKH,
TOYHBIE OIPE/EICHHS, [IOHATHS TEPMUHOB; MOXKET
000CHOBATh CBOM OTBET, MPUBECTH HEOOXOUMBIE
[IPUMEPBL; NIPABUIILHO OTBEYAET Ha JOTONHHUTEIBHEIE
BOIPOCKI NPENOAABATEIN S, UMEIOIIHE LIENBIO BhISCHHUTE
CTeleHb MOHUMaHUs ACITMPaHTOM JaHHOIO MaTepHaa;
MaTtepuall oopMIIEH HETOCTATOYHO aKKypPaTHO U B
COOTBETCTBHH C TPeOOBAHUAMH.

Bricokuii
(Otnu4HO)

He arrectoBaun

JlaHHoro matepuana. Marepuai opopmiieH akkypaTHO B

AcnupaHT 06CTOATENLHO, C JOCTATOYHOM MOJIHOTOM
u3JjiaracT COOTBETCTBYHOLYHO TEMY, HacT NMpaBHJIBHBIC
()OpMYNMPOBKH, TOUHBIE ONPEACTCHHS, MOHATHS
TEPMUHOB, MOXKET 000CHOBATE CBOH OTBET, [IPHUBECTH
HCOGXOJ],HM bIE IPUMEPEI;, MPaBHJIEHO OTBEYACT HA
JOMNOJIHUTEJIbHBIE BOTIPOCHI NIpEnoaaBaTelisn, UMEIOLIHE
LEJIBbIO BBIACHHUTE CTCMEHb MOHHUMAHHUA aCllMpaHTOM

COOTBETCTBHH C T‘pCﬁOBaHHﬂMM.

TecTupoBaHue

YJIOBIETBOPUTEIILHO)

(He

ACIMPaHT BBINOIHMII paboTy HE MOJIHOCTBIO WK 00BEM

BBINOJIHEHHON YacTH paﬁcm.[ HE MMO3BONAET C/ICaTh
INPaBUJIBHBIC BBIBOJIGI.

Huzkwuii

(Y 1OBIETBOPHUTENLHO)

ACTIUpaHT BBIMOJIHWA paboTy He MOJIHOCTRIO, HO 06BeM
BBIIOJIHEHHOM YacTH TAaKOB, YTO [03BOJIAET MOTY4YHUTh

MpaBHJILHBIC PE3YJILTATEI U BEIBOJBL, B XO€ ITPOBEAEHHA

paboThl GBUTH AOIMYLIEHBI OLIMOKH.
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AcCMUpPaHT BBINOIHWI paboTy B MOJIHOM 00BEME ¢
cobutoieHreM HeoOX0IMMOI ITOCIEA0BATEEHOCTH
JEHCTBHH, HO AOITYCTHN 2-3 OLIMOKH.

AcrHpaHT BRIMOTHHI paboTy B MOJMHOM 00BEME ¢
cobunoieHreM HEOOXO0UMOI [TOCIEN0BATENLHOCTH
Bobicokuii JICHACTBHIA; B OTBETE MPABUIILHO U AKKYPATHO BBITIOJIHAET
(OTnu4HOo) BCE 3aITMCH, TaOJULIbI, PUCYHKH, YEPTEHHU, rpaduKH,
BBIYUCIICHUS;/ UK NIPABUITBHO U aKKYPATHO BBITIOJIHHMII
BCE 3a/laHUs; [IPABUJILHO BBIMNOJHIET aHATH3 OIMUOO0K.

CpenHuii
(Xopo1uo)

Iloxkazarenu u KPHTEPHH OLICHHBAHHSA KOMIIeTeHIIHII Ha 3Tane ¢ a4M 3a4YeTa ¢ OleHKOoH mo
AHCHHIIHHE, OMMHCAHHE [KAJIbl OIeHHBAHHSA

Ilo pesynpratam TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH 3a 2 MOJYJIs ACHHpAHT [0 3K3aMeHa
MoskeT Habpathb oT 0 g0 10 6auios.

Bemonnenue yueOHbIX 3afjanuil o gucrmmuibe orenusaercst ot 0 go 10 6ayuios (1o 20 B
KaXJIOM M3 2-X TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH).

” Kpurepnn oneHnBanust
Kon konTpoaupyemoii HaumenoBaHHe OLIEHOYHOTO
(YpoBHH chopMHPOBAHHOCTH
KOMOETCHITHH cpeJcTBA
KOMIETeHIHH)
—  HE aTTecTOBaH 0-5
OIK-1; YK-1: VK-3: [TK-1 Beinonnenue MPOMEiCY TOUHBIX —  HU3KUHA 6-10
3alaHui —  cpeaHui 1113
—  BBICOKH 16 -20

makc: 20 6anmoB

KpuTepuu HTOroBoro oueHHBaHUsi ChOPMHPOBAHHOCTH KOMIIETEHIIHI

PDopMbl OLHEHUBAHHS YpoBHH OHeHHBAHHH Kpurepuu onenupanus
o —  HE aTTEeCTOBaH 50% u MeHee
BETBI (y;:'mb[e WITH - 51% — 65 %
MHUCHMEHHBIE) Ha BOTIPOCHI B N 66 % — 84%
6usieToB SpeRREs $5% — 100%
—  BBICOKHMH e °

Mo utorosoro 3auera ¢ OIEHKOH fonyckaeTcss ACIIHPaHT, HabpaBIiui CyMMy B IIpeJiesiax OT
5 mo 20 GaioB (BKJIFOYas OMEHKY MO YCIEBAEMOCTH H IOCEINAEMOCTH). AcIUpanT, Habpapimmii 5

Oa/utoB U MeHee JI0 3a4eTa JIOMYCKAeTCs, HO J0JDKEH J00parh HemoCTaromue 6amisl, JU00 10 WK
BO BpeMsi 3a4era.

HOJ’IO}KHT&HBHYEO OLCHKY Ha 3a4€Te YCICHIHO BLIIIOJIHUBINHEC BCE TECTOBBLIE 3ala4d H
NpaBUJIBHO OTBETHBIINE HA KOHTPOJILHEIE BOIIPOCEI.

MeTtoan4eckne MaTepHaJibl, ONpeJe/sIIONHe NPOLeyPhbl ONeHHBAHUS 3HAHMI, YMEHMI,
HABBIKOB M (HJIH) ONBITA AEATENILHOCTH, XaPAKTEPH3YIOMIHE ITANBI (O PMHUPOBAHHSI

KOMIIETEeHIH
H Kparkas XapakTepHCTHKA OLEHOYHOr0 Ipencrasuenue
No n/n aHMeHOBaHHe p p p beacTARtEH)
OIEHOYMHOIO CPEJICTBA T —

cpeactea B (honje

CamocrosaTenbHas pabota — 3T0 BUJI y4eOHOI Bonpocel, 3aianus,
JIESTENIbHOCTH, BBIITOJIHAEMBII acTiupaHTaMK TeMbl pepepaToB
0€e3 HenocpeACTBEHHOr0 KOHTAKTa ¢ JUTS
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pabor [perofiapaTeneM UM yrpaBiseMblii CaMOCTOATENBLHBIX
MpenoziaBaTe/ieM ONoCPE0BAHHO Yepes pabor
creLranbHble yuebHble MaTepHaJIbL.

Bonpocer k 3avyety / [lepeuens Bonpocos
[Tepeuens BonpocoB s 3aueTta / sK3aMeHa
3K3aMEHY K 3a4eTy / 3K3aMeHy

MarepuanbHo-TexHHYecKasi 6a3a /LIS OCYIeCTBIEHUsI 00pa30BaTEIbHOI0

npouecca mo JUCHUILINHE

Jist TpyHIoOBBIX JIEKIMOHHBIX M CEMMHAPCKUX 3aHSATHHA, CAMOCTOSATENBHON paboThl

CTYJIEHTOB, KOHCYJbTAllHHi, TEKYIIEro KOHTPOJIA M MPOMEXYTOYHOH aTTecTallid HCIOJIB3YeTCs
aymuropust Ne 305 (6buorexnonoruyeckuit kopryc Ub PAH). Ona obopynoBana crandoHapHEIM
KOMIILIOTEPOM € BBIXOZIOM B MIHTEpHET M MPUHTEPOM, MPOEKTOPOM W CTAIHOHAPHBIM SKPaHOM,
JIOCKOM Juist MapkepoB, uMeeT 15 mnocafiogHelx MecT (¢ BO3MOXKHOCTBIO OpraHHU3alyy
JIONIOJIHMTENBHBIX), 5 CTOJIOB, M OT/AENBHBIA CTOJI CO CTYJIOM Juisi mpenogasatens. B aymuropuu
uMeeTcs 0ecrpoBOJIHON JOCTYI K JIOKATLHON CeTH U K ceTH MHTepHeT.
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Tunosbie BONPOCHI 1151 NPOBEACHHUSI TPOMEKYTOUHOI aTTeCTAMH:
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13.

14.
13
16.

17,

18.

19.
20.

21.

ITa3MuIbI — HCTOPHUS OTKPBITHS, KiIACCH(PUKALMs U CBOHCTBA, OTPEACIIAIOIINAE HX
INPUMEHUMOCTh B FT€HETHYECKON MHIKEHEPUH.

CenexTuBHBIE MapKephbl OaKTepHUabHBIX BEKTOPOB, “IBETHHIE” MapKEPHBIE CHCTEMBI.
PaboTa nakTO3HOTrO ONEpPOHa ¥ UCIOIH30BAHUE B ITEHETUYECKON HH)KEHEPUHU €T0
(YHKIIMOHAJIBHBIX 3JIEMEHTOB

Xuzuennslit nukn 6akrepuodara A.

DepMeHTHI KaK 0JIHU M3 OCHOBHBIX HHCTPYMEHTOB I'€éHEeTHUECKOH HHKeHepuu. Mx
Kimaccu(puKanms.

Tepmoduneubie 1 Me3odunpubie JJHK-nmomumepassr: 061acTs X IpAMEHEHHS.
UcnonszoBanue JJHK-nuras ans coenunenust pparmentos JIHK. Mexanusm gelicTBus
JIHK-murass!.

Ou3umatrueckoe pochopenuposanue u nepochopenuposanue JHK kak crparerus
KJIOHUPOBaHMS.

Knaccugukauus cucrem pectpukiuu-mogudukaimu. OyHKIHOHATBHBIE KOMIOHEHTHI
CHCTEMBI.

OupoHykneassl pectpukuuu Il tuna. VIx ucnons3oBaHue B FeHETHUECKON HHIKEHEPUH.
Cy6cTpaTHas crielu(pu4HOCTh PeCTprUKTa3, (hakTophl, BIUSIONIUE Ha CYOCTPATHYIO
crenudpuIHOCTb.

Teopust murupoBanust. @akToOphl, CIOCOOCTBYIOIIHE MOBBIIICHUIO BEIXOAA TETEPOAUMEPOB
[IPH IPOBEJCHUH JIMTa3HOM peaKIIHu.

Cunres neyxuenodeunbix pparmentoB JIHK meronom Kopaner. Bosmoxasle mpobieMer
CHHTE3a.

[Tpunnmn Merona cbopku JJHK 1o I'ubcony u ero BO3MOMKHOCTH.

MeTtoap! XUMHUYECKOTO CHHTE3a OJTMTOHYKJICOTH/IOB.

AmunohocHUTHBI METOJ, KaK COBPEMEHHBIH IPOU3BOIUTENLHBIA METO] CHHTE3a
OJIMTOHYKJICOTH/IOB.

Cnoco6st BBeienus uyxeponuoi JIHK B kneTku »uBbIX opranu3mos. [TonsTue
TpaHchopMauu.

Ocobennoctu Tpancopmaruu pacteHuit. ArpobakTeprs KaKk MPUPOAHbIA T€HHBIH
HH)KEHep.

OcCHOBHBIE IPUHLIMITBI ¥ CTaAHH (ParoBoro JUCILIEs.

Ortanel I[P u ux Qpysxnuonaneubii cMbic. TeMnepaTypHO-BpeMeHHbBIE XapaKTePUCTHKH

KayXaoro sraria.

Annens-cnenupuynas u teepaodaszuas I11IP



22.
23.
24,
25,

26.

27.

28.

29,

[NonumepasHas nenHas peakiuus “B pealbHOM BPEMEHH .

Mertonmsr ammmagukanuu JIHK, ansreprarususie [11P.

CymuHocTs 1 (pri3uveckne 0OCHOBBI 3IEKTpodopesa.

(DaxTopkl, BIUSIONINE Ha XapakTep ABWKEHHs 3apsDKEHHBIX MaKPOMOJIEKYII IPH
aneKTpodopese.

Mytarene3. OCHOBHBIE TIOJIOYKEHHS TEOPHH MYTaILUH.

Wcnons3osanwue [P g BBeIeHUS TOYSUHBIX MyTallUH.

Anamm3 JIHK. Knaccuduxanus merosios ananuza. Beibop MeTo/10B aHau3a B
3aBHCHMOCTH OT II0CTaBJIEHHOMN 3a/1a4uu.

Cexsenuposanue mo Makcamy-I'unbepty. [Tpuniun Merona. XuMUUECKUE areHThI s

Mo (HKaIMK a30TUCTHIX OCHOBAHUIA.

ABroMatuyeckoe cexBenuposanue JJTHK. Busyanusanus npoayKToB peakiuu



