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AHHOTANMA
Ilenpro maHHON JUCLUIUIMHBL SBISETCS NMPUOOPETEHHE TEOPETHUECKUX M MPAKTUUECKUX 3HAHUM B oOmacTu
OMOMH)XECHEpUU - HayKH, BO3HHUKIIEH Ha CThIKC (DU3MKO-XMMHYECKOH OWONOTruH, OMO(U3HMKH, T€HHOU
WH)KCHEPUH M KOMIBIOTEPHBIX TexHonorui. CTyIeHT T1ociie OCBOeHHs Kypca Oyaer HOHUMAaTb
(yHIaMEHTaNbHbIE TOHATHA W METOAbl OMOJIOTMYECKOW WH)KEHEPUH, CTPOCHHE M (YHKUUH OCHOBHBIX
monekyn >kuBoi kietku: JIHK, PHK u OenkoB, coBpeMeHHbIE NpOOJIEMbl MOJEKYISIPHOW MEAHMIIMHBL,
pelaemMble C UCIOIb30BAHUEM COBPEMEHHBIX METOAOB OMOMHKEHEPHH.

1. leau u 3apauun

eap AUCUMNIMHBI

MPHOOPETEHNE TEOPETHUYECKUX U MPAKTHYECKUX 3HAHWKA B 00JacTH OWOWHKEHEpPHU -  HayKH,
BO3HHKIICH Ha CThIKE (DU3UKO-XHMUYECKOH Ownoioruu, OWMO(U3WKH, TCHHOW WHXKCHEPHU U
KOMITBIOTEPHBIX TEXHOJIOTHH.

3agauu AU CHUIIHHBI

* OCBOCHHE CTYJACHTaMH 0a30BBIX 3HAHUI B OOJACTH MOJEKYISPHOH OMOIOTUH KIIETKH, CTPYKTYPBI
¢ynknuii monexyn PHK u JIHK, Oenka, cCOBpeMEHHBIX METOJOB TE€HETHYECKOW, OENMKOBOW W
MeTa00INYeCKON HHKEHEPUH, UCTIONb30BaHHS OMOMHKEHEPUH B ONOMETUIINHE;

* IPHOOpETEHNE TEOPETUIECKUX 3HAHUI B 00JIACTH M3yYSHHSI BEKTOPHBIX U IKCIIPECCUOHHBIX CHUCTEM,
OnocuHTe3a Oelka, CTPYKTYPhI U QYHKII OMOMOITMMEPOB;

¢ OKa3aHHucC KOHC}’JIBTaI_II/II\/'I U TIOMOIIM CTYACHTAM B MNPOBCACHUU COOCTBEHHBIX TCOPECTUUCCKUX H
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu 6I/IOI/IH)K€HepI/II/I.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyer COBOKYIMHOCTbh B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

VYK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.2 IIpoektupyerT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUIN

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, HAMEYATD MyTH €€ PEIICHHS

HCIIOJIB30BATh OMOJOIHYECKIE O0OBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTMYSCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3AX

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



[ ¢yHAaMeHTaIbHbIC TIOHATUS ¥ METO/IBI OMOJIOTHYECKON MHKEHEPUH;
[ crpoeHue u GYHKIMH OCHOBHBIX MoJeKyn skuBoi kiaeTku: JJHK, PHK u 6enkos;

[l coBpeMeHHBbIE IPOOIEMBI MOJIEKYISIPHON MEIULMHBI, PEIIaeMble ¢ UCIOJIB30BAHUEM COBPEMEHHBIX

MCTOOOB 6I/IOI/IH)KCHepI/II/I .

YMETB:

[ a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHOTO MIpHU MOACIUPOBAHWU PCAJIBHBIX MPOHCCCOB B

OHOJIOTHUECKUX CHCTEMAX;

MOJIb30BATHCA CBOMMU 3HAHUAMU IUI PCILICHUA 6I/IOI/IH)K€HepHBIX 3aaa4,
ACJIaThb NMPAaBUJIbHBIC BBIBOAbI U3 COTIOCTABJICHUA PE3YJIBTATOB TECOPHUHU U OKCIICPUMECHTA,

BUACTDH (1)I/I3I/I'-ICCKOC COACPIKAHNEC B UCKYCCTBCHHBIX I'CHETUYCCKUX CUCTEMAX;

0
U
[] Jmenarb Ka4€CTBEHHBIE BbIBOJBI IpU NepexoAc K NpPCACIbHBIM YCIOBUAM B U3YyHaCMBbIX np06neMaX;
U
0

OCBaWBAaTb HOBBIC MPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYCCKUC TMMOAXOABI M ISKCIICPUMCHTAJIbHBIC

METOIUKHU,

[ noJIydyarb HAUJTydIIne 3HAUCHUA B OHOIOrHYECKUX OKCIICPUMCHTAX U MPABUIBHO OLICHUTH CTCIICHDb

X JOCTOBEPHOCTH,

[ pa6OTaTB Ha COBpCMCHHOM, B TOM YHUCJIC U YHUKAJIbHOM KCIICPUMCHTAJIbHOM 060py,I[OBaHI/II/I;

O 3 PEKTUBHO HCMONIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs

JOCTYDKEHUST HEOOXOIUMBIX TEOPETHUECKUX U MPUKIIATHBIX PE3YIIBTATOB.
BJIAJIETh:

[J HaBBIKAMH OCBOECHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[/ HaBBIKAMH CaMOCTOSITEIbHON paboTHI B 1abopatopuu u MHTEpHETE;
[J KyJnbTYpoOH MOCTAaHOBKH U MOAETHPOBAHUS OMOIIOTHYECKOTO SKCIIEPUMEHTA;

[l HaBBIKAMU TPaMOTHOH 0OpaOOTKM pe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH

[l MpaKTUKOM MCCIeIOBAaHUS U PEIICHNS TEOPETUIECKHUX U MPUKJIATAHBIX 3a]1a4 OMOMHKEHEPUH;

[ HaBbIKaMU TCOPCTUUYCCKOI'O0 aHain3a 3aJaq 6I/IOI/IH)K€H€pI/II/I, CBA3aHHBIX C M3YYCHHUCM CBOICTB

HNCKYCCTBCHHBIX TCHETUYCCKUX CUCTCM.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

| benkoBas nnxenepus. Koncrpyuposanue 4 )
PEKOMOMHAHTHBIX OEJIKOB.
benkoBas AH)KEHEPUSL. MeTtozs!

2 BBIJICJICHUSI U OYMCTKH PEKOMOWHAHTHBIX 4 2
0O€JKOB.

3 benkosas UH)XEHEPHUS. Cucremsl 4 )
SKCIPECCUN PEKOMOMHAHTHBIX T€HOB.

4 l'enernueckas uHXeHepusi. BekTopHble 4 1
CUCTEMBI.
I'enernueckas HWH)KEHEPUSL.

5 WNHCcTpyMeHTHI TEeHETHYECKON 4 1
HUHKEHEPUH.

6 l'enernueckass  wHXeHepus.  MeToabl 4 1
IeHETUYECKON MH)XXEHEPUU.
Hcropust  pa3BuUTHsL ~ OMOMHIKEHEPHH.

7 OcHOBHBIE TEHICHLIUU pasBuTUs 2 2
COBPEMEHHOI OHOMH)KEHEPHUH.




Mertabonnueckas WH)KEHEPUSI.
8 «O06parHas» TCHETHUKA. 2 2
PexoMOMHAIIMOHHAS HHKEHEPUSI.
Merabonunueckas WH)KEHEPUS.
9 2 2
Merabonomuxa.
10 |OcHOBBI OENKOBOW MHIKEHEPUHU 10 10
11 OCHOBBI TEHETUYECKON HHKEHEPUU 10 10
12 |OcHOBBI META0OIMUYECKON MHKEHEPUH 10 10
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. benkoBas nmxeHepus. KonctpynpoBaHue peKOMOMHAHTHBIX OEJIKOB.
KoHncTpynpoBanue HCKyCCTBEHHbIX O€JIKOB. MICKycCTBEHHBIE TCHETHUECKUE CUCTEMBI.
2. benkoBas MHXeHepHst. MeTo/bl BBIJCNICHNS U OYMCTKU PEKOMOMHAHTHBIX OEJIKOB.

Xpomarorpadust. Knaccudukanust 1 npuHIUIBI XpoMarorpadudeckoro pasaeneHus 6eikoB. Jpyrue
METO/Ibl OYMCTKH PEKOMOWHAHTHBIX OCJIKOB.

3. benkoBas HWHKCHCPUA. Cucremsl OKCIIpeCCUun pCKOM6I/IHaHTHBIX T'CHOB.

Cucrembl 9KCTIPECCUN PEKOMOMHAHTHBIX TI'€HOB: I'paMOTpHUIATENIbHbIE OaKTepHH, APOKIKH,
KYJBTYphl KIJIETOK J>KMBOTHBIX, HACEKOMBIX, OECKIETOUHBIC OCTOKCHHTE3UPYIOIINE CHUCTEMBI.
TexHoNOTMU MONyUYeHUsI PeKOMOMHAHTHBIX OenkoB. LllTamMMmbl 1 BekTOphl. BEIOOpP reTeponoruyHon
cucTteMbl 3Kcrpeccud. CHHTETHYECKHE M TeHHO-UH)KEHEpHBIC BaKIMHBI. BUABI BaKUHMH, OCHOBHBIC
TpeOoBaHMsA K BakIMHaM. MeToabl yCWIICHHMs IeHCTBUS BakIMHBL. MHXXKeHepus IUarHOCTHKYMOB.
UmmynodepmenTHsbiit ananus. [lepcnekTiBbl 6€IKOBON HHKEHEPUH.

4. 'eHeTnueckas UHKEHepUs. BEKTOpHbBIE CUCTEMBL.

@DepMeHTbl PECTPUKLUMU M MOAU(PHUKALIWNA HYKICHMHOBBIX KHCIOT. llommmepassl. OOparHbIe
TpaHcKpunTassl. [lpyrue pepMeHTbl, HCIOJIb3yeMble B TeHETUYECKONW HHKECHEPUH.

5. T'enernueckas uHxkeHepus. MTHCTPYMEHTBI FEHETUYECKON UHKEHEPHHU.
Omnpenenenrie reHETUYECKON HHKeHepUud. ICTOpHs pa3BUTHS reHETHUECKON MH)KEHEPHH.

6. 'enernueckast uwkeHepus. MeTobl TeHETUYECKON MHKEHEPHUH.




CaiiT-HanpaBJeHHbI MyTareHe3 — METO/bl PEJaKTUPOBAHMs I10CIIENOBAaTEIbHOCTEH HYKIEMHOBBIX
KHCTIOT. MeToabl HccienoBaHusl OeNOK-OeNKOBBIX B3aMMOICHCTBHM: OBYTHOpHIHAs CHCTEMa,
TpexruOpuanas cucrema. ParoBelii aucruieil. OCHOBHbIE JTambl IOJYyYEHHS AaHTUTET B
TeTepPOJIOTUYECKUX CHCTeMaXx. | eHeTHueckas WHXEHepHs B OuoTexHoinoruu. [eHermuecku
MOAU(DUIMPOBAaHHBIE OpraHu3Mbl. PemoprepHble TeHbl. TeXHONOTMM TpaHCreHo3a. TeXHOIOTHH
«HOKayTa» reHoB. [Ipouenypsl cenexkuu TpaHcreHoB. [omonornynas pekoMOuHanus. TpaHCreHHbIE
#uBOTHbIE. OCHOBBI TreHermdeckoil Ttepanuu. OmnpenerneHUe IOHATUS TEHETUYECKas Tepamus.
Ucropuss pa3BUTHUS TEHETHYECKOM TepanmuH. TeXHOJOTrMM pemieHus 3afad TeHOTEpaluH.
Knaccudukanusi renermveckoid Ttepamuu. [IpoTOKONBI TEeHETHYECKOW Teparnuud B MEIUIIMHE.
[IpoTokonbel u (as3pl KIMHUYECKHX HCIBITaHUH. [eHeTmueckas Tepanusi OHKOJIOTMYECKHX U
HacJIeICTBEHHBIX MOHOTCHHBIX 3a0oseBaHui. ' eHeTnueckas Tepanus MHQEKIMOHHbBIX 3a001€BaHUN.
HoBrle monxonsl kK KOppeKuru reHHbIX JeeKToB. IlepcrneKTHBbl TeHETHYEKOH Tepariy.

7. HUWcropus pa3Butusi OuoumkeHepud. OCHOBHBIE TEHICHLIMH pa3BUTHS  COBPEMEHHOM
OMOMHKEHEPHUH.

Onpenenenne OnowmkeHepuu. Vcropusi pa3BuThs OHOWMHXKEHEpUH. MecTo OHMOWH)KEHEpUU B
COBPEMEHHOW OMOJIOTHH ¥ METUIIHHE.

8. MeTabonuueckas HUHXCHCPUS. «O6paTHa${» TCHCTHKA. PGKOM6I/IHaL[I/IOHHa$I HWHXKCHCPUA.

OcCHOBHBIE TTOHATHSI METaOOIUYECKOW WHKEHEPHU. TeopeTHuecKrne U dKCIIEPUMEHTAIbBHBIE METOIBI
uccienoBanus merabommsma. OOmass u caiT-crierududeckas peKOMOWHANUA in vivo. MeToms
«OOpaTHOW reHETUKWY.

9. Merabonuueckas urxenepus. MetabojaoMuKa.

Cramuu  COBPEeMEHHOIO JKCIIEPUMEHTa II0 MeTabonuueckoil MHkeHepuH. llepcriekTHBBI
METa00INYeCKON HHKECHEPHUH.

10. OcHOBBI O€IKOBOW MH)KEHEPUHU

3a)1aq1/1 OcnKoBOI HUHXXCHCPUU. OCHOBHBIE dTaIbI OKCIICPUMCHTA B OenxoBOM HUHXCHCPUHU.

KoncrpynpoBanne uckyccTBeHHbIX OenkoB. CHCTEMBI 9KCIPECCUN PEKOMOMHAHTHBIX T'CHOB:
rpaMOTpHIATEIbHbIe OAKTEPUH, APOXKIKH, KyIbTYphl KJIETOK XHBOTHBIX, HACEKOMBIX, OECKIIETOYHBIE
OETOKCHHTE3UPYIOIINE CUCTEMbl. TEXHOJOTHMH TONYy4YeHUsI peKoMOMHAHTHbIX OenkoB. lllTammbl u
BEKTOpBL. BBIOOp TeTeponoruuHoi cucteMsl skcnpeccud. CHHTETHYEeCKHE M T€HHO-WH)KEHEpHbIE
BaKLUMHBL. Buabl BakuuH, OCHOBHBIE TpeOOBaHMs K BakUUHAM. MeETOAbl yCHUJICHHS JACHUCTBUS
BakIMHBL. MmkeHepusi nuarHoctukymMoB. MmmyHodepMmeHTHBINH aHanmu3. [lepcrieKTHBBI OEKOBOM
uHXeHepuu. 3anauu  OenkoBod uHkeHepuu. OCHOBHBIE 3Talbl OSKCIEpPUMEHTa B OEJIKOBOM
HUHKEHEPUH.

KoncrpynpoBanne uckyccTBeHHbIX OenkoB. CHCTEMBI 9KCIPECCUN PEKOMOMHAHTHBIX T'CHOB:
rpaMOTpHIATEIbHbIE OAKTEPUH, APOXKIKH, KyIbTYphl KJIETOK XHBOTHBIX, HACEKOMBIX, OECKIIETOYHBIE
OEJIOKCHHTE3UPYIOIINE CUCTEMbl. TE€XHOJOTHMH TONYy4YEeHUs peKOMOMHAHTHBIX OenkoB. lllTammbl u
BeKTOphl. BbIOOp reTeponormuHoil cuctemsl 3Kcrpeccud. CHHTETHUECKHE M TeHHOWH)KEHEPHbIE
BaKLUMHBL. Buapl BakuWH, OCHOBHBIE TpeOOBaHHsS K BakUUHAM. MeETOAbl yCHUJICHHS JACHUCTBUS
BakIMHBL. MmkeHepus nuarHoctukymMoB. MmmyHodepMmeHTHBIH aHanu3. [lepcrieKTHBBI O€KOBOM
WHXEHEPUU.

11. OCHOBBI TEHETUYECKON HHKEHEPUU



OmnpeneneHne TeHETHUYECKOM HWHXEHEpUH. McTopust pasBUTHS TE€HETHUECKOW HHXKCHEPHH.
HHCTpyMEHTBI TeHeTH4eCKol MHKeHepruu. DepMeHThl PEeCTPUKINN 1 MOAU(DUKAIINKN HYKJICHHOBBIX
kucnot. llomumepassl. OOparHble TpaHCKpunTasbl. Jpyrue ¢QepMeHTbl, HCIOIb3yeMbIe B
FEHETUYECKON WH)KEHEepUuU. BekTopbl 111 IeHEeTMYeCcKOoM uHKeHepuu. [limasMuaHble BEKTOPBL
Bexropsr Ha ocHoBe ¢ara. Kocmuasl u ¢aszmunel. UckyccTBeHHbIe XpoMocoMbl. HTErpaTuBHbBIE U
YeJTHOYHbIE BEKTOpHl. KOHCTpyHpOBaHME 3KCIPECCHPYIOLMIMX BEKTOPOB M MX (YHKIIMOHMPOBAHHUE.
CoBpeMeHHBIE METONIbl TeHETHYEeCKON HHKeHepuHu. CalT-HampaBieHHBIH MyTareHe3 — MeETOAbI
pEelaKkTUpOBaHMUs  IIOCJIEAOBATEIbHOCTEH  HYKIEMHOBBIX  KHCJIOT. Meronasl  ucclefnoBaHUs
0eJ0K-0ETTKOBBIX B3aMMOJACHCTBHUI: ABYTMOpWAHAs cucTeMa, TpexruOpuuHas cuctema. DaroBblit
nuciieil. OCHOBHbIE 3Talbl IOJTYYEHUs aHTUTEN B IETEPOJIOrMUECKHUX cUcTeMaX. [eHeTnueckas
WH)XeHepus B OnorexHonoruu. [eHeTnueckn MoauQUUUPOBaHHBIE OpraHu3Mbl. PernopTepHbie TeHbI.
TexHonorun TpaHCreHo3a. TeXHOJIOTMH «HOKayTa» TIeHOB. lIpouenypbl CeleKkUMU TPaHCTEHOB.
I'omonornynast pexkomOuHanumsi. TpaHcreHHble >KUBOTHbIE. (OCHOBBI T'€HETMYECKOM Tepammuu.
OmnpeneneHue NOHATUS TeHeTUYecKass Tepanus. lcropuss pa3BUTUS TI'€HETHUYECKOH TeparuH.
Texunonorun pemeHust 3afgad reHorepanuu. Knaccuukanus reneruueckoid tepanuu. IIpoTokonst
TeHEeTHUYeCKol Tepanuu B MeauiuHe. [IpoTokonsl u (a3bl KIMHUYECKUX HCIbITaHui. [eHeTnueckast
Teparusi OHKOJIOTHYECKUX M HACJICICTBEHHBIX MOHOTEHHBIX 3a0oneBaHuii. [eHeTHUecKas Tepamus
MH(EKINOHHBIX 3a0oneBaHuid. HoBble moaxombl K KOppeKIMM TeHHbIX aedektoB. IlepcrieKTHuBbI
TEHETHYEKON TEPAITHU.

12. OcHOBBI METa0OIMUECKON HHIKEHEPUHU

OCHOBHBIC TIOHATHS METa0ONMYECKON MHKEHEpPHUH. TeopeTHIecKue U IKCIePUMEHTAIbHBIC METOIBI
WCClleIoBaHusl MeTabonu3Ma. MeToabl «00paTHOW TEeHETHKW». PexoMOWHAIMOHHAs HHXCHEPHS.
OO6mas u caitT-crienuduyeckas pexoMOuHanms in vivo. CTaguu COBPEMEHHOTO IKCIEPUMEHTa ITI0
MeTabonn4ecKkoi nHxeHepuu. [lepcreKTHBBl MeTa00IMIeCKON HHKEHEPHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

HeoOXouMoe 000pyIoBaHUE ISl JICKIIUN: yueOHas ayIUTOPHSI, OCHAIICHHAS KOMITBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHUEM (TIPOCKTOP, 3BYKOBasi CUCTEMA).

HeobxonumMoe obopynoBaHue Jis 1a00paTopHBIX 3aHATHH: TJaMmuHapHbIe mKkadbel Thermo 11 xmacca
06100e30MacHOCTH, HHKYOAaTOpHI, XOJIOAUIBLHOE 000PYI0BaHUE, HU3KO- U BBICOKOCKOPOCTHBIE
HEHTpU(YTH, CUCTEMBI JUIs IPOBEICHHS EKTpodopesa B arapo3HOM reiie, CHKBEHATOPHI
HyksienHoBbIX kKuciaoT ABI PRISM 3730x1 Genetic Analyser (Applied Bio-systems, CLLA-Snonus),
mporpamMupyemsbiii Tepmonnkiep moaens PTC-225 6a3oBbiit ueTsipexmiargopMeHHbid Mmoayas (MJ
Research, CIIIA), xpomarorpaduueckas cucrema AKTA FPLC (GE, CILIA), ciiektpoduryopumerp
Shimadzu RF 5301 PC (Shimadzu, fInonwns), cucrema juist nposenerus 2D anekrpodopesza PROTEAN
II xi Multi-Cell (BioRad, CILIA), po6oTu3npoBaHHas CUCTEMA JJIsl CKAHUPOBAHUS U BhIpE3aHUs
OenkoBbIX msiTeH U3 ress XQuest Spot cutter (BioRad, CIIIA).

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa

[Mpenocrasnsiercs Ha kadeape:

1. JLU. [larpymeB. UckyccTBeHHbIe TeHeTHUECKUE cucTeMbl. Tom 1. ['eHHast u OeKoBas HHXKe-HEpUsl.
Mockaa, «Hayxkay, 2004 r., 526 cTp.

2. Gene Therapy Technologies, Applications and Regulations. Ed. Anthony Meager. 1999 John Wiley
& Sons, Ltd., 401 cTp.

3. Ulenkynos C.H. ['eneTnueckast nHxeHnepus 2-¢ u3l., nepepab. u jnomoit., HoBocubupckoe
YHHUBEpPCUTETCKOE M3aarenbeTBo, HoBocubupek, 2004 1.

JlononHuTeNbHAS TUTEPATypa
1. Monekynsipuast 6uonorust kietku [Tekcr] : B 3 1. T. 3 : [yueOnuk ans By3oB] / b. Ansoepre [u 1p.] ;
miep. ¢ aum. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pexn. E. C. lunosa [u np.] .— M. ; Mxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.



2. Monexynsipaast ouonorus kinetku [Teker] : B 3 T. T. 2 : [yueOnuk ms By3os] / b. Ansbeprc [u ap.] ;
niep. ¢ anm1. A. H. JlpsikonoBoii, A. B. /100wt ; iox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : H-T komnbroTep. uccnenoBanuid, 2013 .— 992 c.

3. Monexkysiprast 6uonorust kietku [Teker] : B 3 1. T. 1 : [yueOnuk ans By3oB] / b. Ansoepre [u 1p.] ;
nep. ¢ anr1. A. A. Ceemiosa, O. B. Kapnosoii ; mon pen. A. A. Muponoga, JI. B. Mouanosoii .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 808 c.

[Mpenocrasnsiercs Ha kadeape:

4. J. bpeit, JIx. JIstouc, M. Pachd, K. Pobepre, JIx. Yorcon. MonekynsipHast OMOIOTHS KISTKH.
2-u3nanue B 3-x Tomax. Mocksa «Mup», 1994 .

5. Drubin DA, Way JC, Silver PA. Designing biological systems. Genes Dev. 2007 21:242-54.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://www.ncbi.nlm.nih.gov
http://bioscience.jbpub.com/cells/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive mis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, MpOCIyImaBIINiA Kypc, JODKEH C OIHOM CTOPOHBI, OBJANETh TEOPETHYESCKHM aIaparoM
OUOWH)KEHEpHH, a C APYroM CTOPOHBI, JOJDKEH HAy4YMThCS IPHMEHATH IOJTYyYCHHBIC 3HAHMS HA
MpakTHKe. YCHENIHOe OCBOCHHE Kypca TpeOyeT caMOCTOATENBFHOM paboThl cTyneHta. B mporpamme
Kypca JUlsl CAaMOCTOSITENIbHOM PabOThI CTYJICHTA HaJl TEMOH OTBOJUTCS MUHUMAJIBHOE BPEMSI.
CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOM 1 HaydHOU JTUuTepaType),

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTEIBHOI JIUTEPaTyPHI,

— MO/ITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX ISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelIeHHe 3a1a4, PeAIaraeMpIX CTYJCHTaM Ha JICKIHUX,

— MO/ITOTOBKY K 9K3aMEHY.

PykoBOACTBO M KOHTPOJIb CaMOCTOSITEIBHOM pPabOTBI CTyJIEHTa OCylIeCTBIsieTcss B (opme
WHIMBUyalbHBIX KOHCYJbTammid. Iloka3arenem BiaJeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3amaun. Jlnst (OpMHPOBAaHUS YMEHHS INPUMEHSTH TEOPETHYECKUE 3HAHHMS HA MPAKTUKE CTYICHTY
HEOOXOAMMO pelIaTh, Kak MOXKHO Oouiblne 3a1ad. [Ipy penieHun 3a1ad Kakaoe AecTBHE He0OX0IUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUCCKHN amapar.

OOBIYHO MPUACPKHUBAIOTCS CIESAYIOIICH CXEMbI: H3yUYeHHEe MaTepHala JICKIHH 110 KOHCIIEKTY B TOT ke
JIeHb, Korza Obu1a mpociymrana Jiekius (10-15 MuHyT); MOBTOpeHHE MaTepHraia HakaHyHe Clieayronen
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIEKTaM JIKIIUH, y4eOHOH 1 Hay4IHO
JUTEpaType, MOATOTOBKA OTBETOB HA BONPOCHI, penieHue 3a1ad (1 gac).

BaxxHO 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuasa, a He MeXaHW4YecKoro ero 3anomuHanus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamaTbcs 3a KOHCYJIBTALMSIMU K
JICKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3paborunk: B.H. Jlazapes, n-p 6uon. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS,
HCIOJIb30BaTh OMOJIOTMYECKUE OOBEKTHI U
IIPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(PU3NYECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare nzyueHus AUCHMIUIAHBI « OCHOBBI OMOMHKEHEPUIY 00YyHaIOIIUNCS JOJIKEH:

3HATb:

[0 ¢yHAaMeHTaIbHbIC IOHATHUS ¥ METO/IBI OMOJIOTHYECKON MHKEHEPUH;
[ crpoeHue u GYHKIMH OCHOBHBIX MoJeKyn skuBoi kiaeTku: JJHK, PHK u 6enkos;
[J coBpeMeHHbIE MPOOIEMbl MOJICKYISIPHON METUIIMHEI, pelliaeMble C HCIIOIb30BAHNEM COBPEMEHHBIX

METO/I0B OMOMHKEHEPHH.
yMeTh:

[ a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHOI'O IIpU MOACIUPOBAHHMU PCAJIbHBIX MPOLICCCOB B

OHOJIOTHYECKUX CHCTEMAX;

MOJIb30BATHCA CBOMMU 3HAHUAMU IUI PCILICHUA 6I/IOI/IH)K€HepHBIX 3aaa4,
ACJIaThb NMMPAaBUJIbHBIC BHIBOAbI U3 COTIOCTABJICHUA PE3YJIBTATOB TECOPHHU U OKCIICPUMEHTA,

BUACTDH (1)I/I3I/I'-ICCKOC COACPIKAaHNEC B UCKYCCTBCHHBIX ITCHETUYCCKUX CUCTEMAX;

0
U
[] jmenarb Ka4€CTBEHHBIE BbIBOJbI IIpU NepexoAc K NpCACIbHBIM YCIOBUAM B U3YyHaCMbIX np06neMaX;
U
0

OCBaWBAaTb HOBBIC MPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYCCKUC TMOAXOAbI M ISKCIICPUMCHTAJIbHBIC

METOIHUKHU,

[ noJIydyarb HAUJTy4IIne 3HAUCHUA B OHOIOrHYECKUX OKCIICPUMCHTAX U MPABUIBHO OLICHUTH CTCIICHb

X JOCTOBEPHOCTH,

[J paboTarh HAa COBPEMEHHOM, B TOM YHCJI€ U YHUKAIBHOM SKCIIEPUMEHTAILHOM 000PYI0BaHUY;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJaJeTh:



HABBIKAMH OCBOEHUS OOIBIIOT0 00beMa HHPOPMAITUY;
HaBBIKAMH CaMOCTOSITEIEHOU paboThI B 1aboparopun 1 MHTEpHETE;
KYJIBTYPO# HOCTAHOBKU M MOJCIMPOBAHUS OMOJIOTHUECKOTO IKCIICPUMEHTA;
HaBBIKAMH T'PaMOTHOW OOpaOOTKH pE3yJbTaTOB OIBITa M COMOCTABICHUS C TEOPETUYCCKUMH
JaHHBIMHU;
[] MpaKTUKOM MCCIEOBAaHUS U PEIICHNS TEOPSTUICCKUX U TPUKIIAIHBIX 3a]1a4 OMOMHKCHEPUH;
[l HaBBIKAMHM TEOPETHYECKOIO aHajiM3a 3ajJad OMOWMH)KEHEPHH, CBS3AaHHBIX C W3YYECHHEM CBOWCTB
HCKYCCTBEHHBIX TCHETUUECKUX CHCTEM.

U
0
U
0

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo Bpems TeKkymero KOHTpOs CTYAEHT IOJDKEH YMETh OTBETUTH Ha CJIEAYIOIINE BOIPOCHI:
Wcropus pa3BUTHSA T€HETUYECKON WHKECHEPUU.

OCHOBHBIE ATaIlbl SKCIEPUMEHTA B OEIIKOBOM MH)KEHEPHUH.

CucTteMbl peCTpUKINK MOAU(PHUKALNY MUKPOOPTaHU3MOB.

HUckyccrBenHble reHeTnyeckue cucteMbl. OCHOBHBIE MPUHIIMITBI OPTaHU3aLINH.
[Tomumepassl po- 1 3ykapuoT. pyrue GpepMeHTsl, HCTIO0JIb3yeMble B TCHETHUYECKOH WHKEHEPUH.
TexHoI0THN NOMYy4YeHUS! pEKOMOMHAHTHBIX OEIIKOB.

Bexropusie cucremsl. [1nazmuapl, parMuasl 1 KOCMUIBIL.

I'ereponornynbie ¥ TOMOJIOTUYHBIE CUCTEMBI 3KCIIPECCUN PEKOMOMHAHTHBIX T€HOB.
UnTerparuBHbIC M YEITHOYHBIC BEKTOPHI.

CHHTETHYEeCKUE U TeHHO-UH)KEHEPHBIEC BAaKLIUHBI.

Teopus 1 mpakTHKa CalT-HANPABICHHOTO MyTareHesa.

bronHxeneprs JTUarHoCTUKYMOB.

Mertonsl uccienoBanust 6em0K-0eIKOBBIX B3aUMOICHCTBU.

Teopernueckue U 3KCIEPUMEHTAIBHBIE METO/IBI UCCIICAOBAaHMS METab0IN3Ma.
I'enernueckn MOTUGUIIMPOBAHHBIE OPTAHU3MBI U TEXHOJIOTUN TPAHCTEHO3A.
«O06paTHas reHeTHKa» U PEKOMOWHAIIMOHHAS HHKECHEPHSL.

Krnaccudukanust 1 npUHLIKITEI TEHETHYECKON TeparyH.

Craany COBPEMEHHOTO SKCIIEPUMEHTA 110 METa00INYECKO HHKEHEPUH.

[Toaxoap! K KOPPEKLIUHU TEHHBIX ACPEKTOP.

Teopus 1 mpakTHKa CalT-HANPABICHHOTO MyTareHesa.

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,I[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITEIILHOM
3aaa4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Ipumepsl OUIETOB HA HK3aMEHE:

Buiet Nel
1. Uctopus pa3BUTUs TEHETUUECKOW UHKEHEPHUU.
2. OCHOBHBIE ATalbl SKCIIEPUMEHTA B OSIIKOBOW HHKECHEPUH.

Buiet Neo2
1. CucreMbl pecTpuKIUU MOIU(MDUKAIIMA MUKPOOPTaHU3MOB.
2. UckyccTBeHHBIC TeHETHYECKHE CUCTEMBI. OCHOBHBIC TTPUHIIUITH OPTaHU3AIIHH.

Bunet Ne3
1. Ilomumepassl po- U 3yKapHuoT. Jpyrue ¢hepMeHThI, UCIIOIb3YeMbIC B TCHETHUECKOW HHKEHEPUU.
2. TexHONMOTHYU MOTYUYEHUS! pEKOMOWHAHTHBIX OCITKOB.



Buner Ne4
1. Bekropable cuctemsl. [1na3mMuibl, harMuabl B KOCMUIBL.
2. T'eTepoOTUYHBIC U TOMOJIOTHYHBIE CUCTEMbI DKCIIPECCUU PEKOMOWHAHTHBIX TEHOB.

Buner Ne5
1. VHTErpaTuBHbIC U YETHOYHBIC BEKTOPHI.
2. CuHTeTHYEeCKHE U TeHHO-UH)KEHEPHbIE BAaKIIUHBI.

buner Ne6
1. Teopust u mpakTHKa calT-HAIIPaBICHHOTO MyTareHesa.
2. buouHXeHepus JUarHOCTUKYMOB.

Buner No7
1. Meroznb! uccinenoBaus 0eI10K-0€IKOBBIX B3aUMOIENCTBUMN.
2. TeopeTrnueckue v SKCIIEPUMEHTAIIbHBIE METO/IbI UCCIICIOBAHUS MeTab0IU3Ma.

bunet Ne§
1. T'enernueckn MOAU(UIIMPOBAHHBIE OPTAaHU3MbI U TEXHOJIOTUH TPAHCTEHO3A.
2. «OOpaTHas TeHETHKa» U PEKOMOWHAIIMOHHAS HHXCHEPHSL.

buner Ne9
1. Knaccudukanus 1 NpuHIUIB TEHETUYECKON Teparuu.
2. Craguu COBPEMEHHOTO 3KCHEPUMEHTA [0 METa00INYeCKONH HHKEHEPHUH.

Bbuner NelO
1. Tloaxomel K KOPPEKIMHU TE€HHBIX e(PEKTOop.
2. Teopwus u npakTUKa CalT-HAIIPABICHHOTO MyTareHesa.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYLIECTBY U3JaraeT €ro, ymMeeT IPUMEHSTh IOJIyYE€HHbIE 3HAHUS HA IPAKTUKE, HO HEAOCTAaTOUHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYWIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIM B PELLCHUM 33aa4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M II0 CYLIECTBY HU3JaraeT €ro, ymMeeT IPHUMEHSTbh IOIy4YEHHbIE 3HAHHUSA Ha IIPAKTHKE, HO
JO-IIyCKaeT B OTBETE WJIM B PELICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIa-JIC€T OCHOBHBIMHU pazzieliaMu Y4eOHOM MporpaMmbl, HEOOXOIMMBIMH JIJIS JAJIbHEUIIIEro 0O0y4YeHUs 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OAHOTO
aCTPOHOMMUYECKOI'O yaca.



