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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,€ KOMHGTGHL[I/Iﬁi

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

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX

HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON U
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILTyaTalun

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)

anmaparypsl

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

I[IK-2.2 VYMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHANBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW

dhopme

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

[J ¢yHaaMeHTaIbHbBIE TOHATUS U METO/ABI OMOJIOTHYECKON MHKECHEPUH;
[ crpoenue u PpyHKIMH OCHOBHBIX Moiekyn skuBoit kinetku: JIHK, PHK u Genkos;
[J coBpeMeHHbIE POOIEMbl MOJIEKYISIPHON MEIUIMHBI, pElIaeMbIe C UCIIOJIb30BAHUEM COBPEMEHHBIX

METO/IOB OMOWHIKEHEPHH.
YMETb:




O a0cTparupoBaTbCsi OT HECYIIECTBEHHOTO IPH MOJEIMPOBAHUU pPEAJbHBIX IPOIECCOB B
OMOJIOTHYECKUX CHCTEMAX;
[l 1oJb30BaTHCS CBOMMU 3HAHUSAMM JJIS pellIeHNs] OMOMH)KEHEPHBIX 3a/1a4;
[l nenaTh NpaBHUIIBHBIE BBIBOJBI U3 COITOCTABIECHMS PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEXOJIE K MPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;
[J BUAETh PU3UUECKOE COACPKAHNE B UICKYCCTBEHHBIX T€HETHYECKUX CUCTEMAX;
O OCBaMBaTh HOBBIC IPEIMETHBIC O0JACTH, TEOPETUUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC
METOJUKH;
[l moJy4aTh HaWTy4lllMe 3HAYEHUs] B OMOJIOTHYECKUX SKCIEPHUMEHTAX M NMPABUIBHO OLIEHUTH CTETEHb
WX JI0CTOBEPHOCTH;
[l paboraTh Ha COBPEMEHHOM, B TOM YHUCJIE U YHHUKAJILHOM KCIIEPUMEHTAIBHOM 000pYyI0BaHUM;
U 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIaJETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAIHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJIbTYpO# HOCTAaHOBKU M MOJEIHPOBAHUS OMOIOTHYECKOTO IKCIICPUMEHTA;

[l HaBBIKAMU TPAaMOTHOH OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

[] MpaKTUKOM MCCIEOBAHMS U PEIICHUS TEOPSTUICCKHUX U TPUKIIAIHBIX 3a]1a4 OMOMHKCHEPUH;

[l HaBBIKAMHM TEOPETHYECKOIO aHajiM3a 3ajJad OMOWH)KEHEPHHU, CBA3AaHHBIX C W3YYCHHEM CBOWCTB
HCKYCCTBEHHBIX TEHETUUECKUX CHCTEM.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 benkoBas nnxenepus. Koncrpyuposanue 4 )
PEKOMOWHAHTHBIX OEJTKOB.
benkopas HWH)KEHEPUSL. Meronbt
2 BBIJICIICHUSI U OYUCTKA PEKOMOMHAHTHBIX 4 2
OeIKOB.
3 Bbenkosas WH)XEHEPUS. Cucremsl 4 )
IKCIIPECCUN PEKOMOMHAHTHBIX T€HOB.
4 I'enernueckas wuHxeHepus. BekropHble 4 |
CHCTEMBI.
I'enernueckas HUHXEHEPHUSL.
5 WNucTpymeHTHI TeHETUYECKOM 4 1
WHXEHEPHU.
6 I'enernueckas  uHxeHepus.  Mertonsl 4 |

TCHETHYECKOM HWHXKCHCPUMU.

Uctopus  pa3ButHs  OHOMH)KEHEPUH.
7 OcHoBHBIE TEeHJEHIIUU pa3BUTHS 2 2
COBPEMEHHOI OMOWHKEHEPHH.

Mertabonunueckas WH)KEHEPUSI.

8 «O06parHas» TCHETHUKA. 2 2
PexomOMHAITMOHHAS HHKCHEPHSL.

9 Merabonuueckas MH)KCHEPHSL. ) )
MetabonoMuka.

10 |OcHOBBI OENKOBOW MHIKEHEPUHU 10 10

11 OCHOBBI TEHETUYECKON HHKEHEPUHU 10 10




12 |OcHOBBI META0OTHUYECKON MHKEHEPUH 10 10
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 8 (Becennuit)

1. benkoBas nmxeHepus. KonctpynpoBaHue peKOMOMHAHTHBIX OEJIKOB.
KoHncTpynpoBanue HCKyCCTBEHHbIX O€JIKOB. MICKycCTBEHHBIE TCHETHUECKUE CUCTEMBI.
2. benkoBast MHXeHepHst. MeTO/bl BBIJCICHNS M OYMCTKU PEKOMOMHAHTHBIX OEJIKOB.

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

3. benkoBas HWHIKCHCPUA. Cucremsl OKCIIpeCCUn peKOMGI/IHaHTHBIX T'CHOB.

Cucrembl 9KCTIPECCUN PEKOMOMHAHTHBIX TI€HOB: I'paMOTpHUIATENIbHbIE OaKTepHH, APOKIKH,
KyJABTYpbl KIJIETOK J>KMBOTHBIX, HACEKOMBIX, OECKIETOUHBIC OCNOKCHHTE3UPYIOIINE CHUCTEMBI.
TexHoNOTUU TONyUYeHUsI PeKOMOMHAHTHBIX OenkoB. LllTamMMmbl 1 BekTOphl. BEIOOpP reTeponoruyHon
cucTeMbl 3kcrpeccud. CHHTETHYECKHE M TeHHO-MH)KEHEPHBIC BaKIMHBI. BUABI BaKIHMH, OCHOBHBIC
TpeOoBaHMsA K BakIMHaM. MeToabl yCWIIeHHs IeHCTBUS BakUMHBI. MHXXKeHepus IUarHOCTHKYMOB.
UmmynodepmentHsiit ananus. [lepcnekTiBbl 6€IKOBON HHKEHEPUH.

4. 'eHeTnueckas UHKEHepUs. BEKTOpHbBIEC CUCTEMBL.

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

5. T'eHernueckas uHx)eHepus. MTHCTPYMEHTBI FEHETUYECKON UHKEHEPHHU.
Omnpenenenrie reHETUYECKON HHKeHepUud. ICTOpHs pa3BUTHS reHETHUECKON MH)KEHEPHH.
6. 'enernueckast umxkeHepus. MeTobl TeHETUYECKON HHKEHEPHUH.

CaiiT-HanpaBIeHHbI MyTareHe3 — METO/bl PEJaKTUPOBaHMs I10CIIENOBAaTEIbHOCTEH HYKIECMHOBBIX
KHCTIOT. MeToabl HccienoBaHusl OeNOK-OeNKOBBIX B3aMMOICHCTBHM: OBYTHOpHIHAs CHCTEMa,
TpexruOpuanas cucrema. Paroselii aucruieil. OCHOBHbIE JTambl IOJYyYEHHS AaHTUTET B
TeTepPOJIOTHYECKUX CHCTeMaXx. | eHeTuueckas WHXEHepHs B OuoTexHoioruu. [eHernuecku
MOAU(DUIMPOBAaHHBIE OpraHu3Mbl. PemoprepHble TeHbl. TeXHONOTMM TpaHCreHo3a. TEeXHOIOTHH
«HOKayTa» reHoB. [Ipouenypsl cenekuu TpaHcreHoB. [omonornynas pekoMOuHanus. TpaHcreHHbIE
#uBOTHbIE. OCHOBBI reHerudeckoil Ttepanuu. OmnpeneneHUe IOHATUS TEHETUYECKas Tepamus.
Ucropuss pa3BUTHUS TEHETHYECKOW TepanmuH. TeXHOJOTMM pemieHus 3afad TIeHOTEparuH.
Knaccudukanusi renermveckoid Ttepamuu. [IpoTOKONBI TEeHETHYECKOW Teparnuud B MEJUIIMHE.
[Ipotokonbel u (a3pl KIMHUYECKHX HCIBITaHWH. [eHeTmueckas Tepanusi OHKOJIOTMYECKHX U
HacJIeCTBEHHBIX MOHOTCHHBIX 3a0oseBaHui. [ eHeTnueckas Tepanus MHQEKIMOHHbBIX 3a001€BaHUN.
HoBrle monxons! kK KOppeKuru reHHbIX JeeKToB. [lepcrneKTHBbI TeHETHYEKOH Tepaiy.

7. UWcropus pa3Butusi OuoumkxeHepud. OCHOBHBIE TCHICHLIMH pa3BUTHS  COBPEMEHHOM
OMOMHKEHEPHUH.



Onpenenenne OnowHxeHepuu. Vcropusi pa3BuThs OHOWHXKEHEpUU. MecTo OMOWHXKEHEpUU B
COBPEMEHHOW OHOJIOTHH ¥ METUIIHHE.

8. Merabonnueckas nnxenepus. «O0paTHas» reHeTuka. PekoMOMHaLIMOHHAS MH)XKEHEPUSI.

OcCHOBHBIE TTOHATHSI METAOOTUYECKOW WHKEHEPHU. TeopeTHuecKrne U dKCIIEPUMEHTAIbBHBIE METOIBI
uccienoBanus merabommsma. OOmass u caiT-crienudpudeckas peKOMOMHANUA in vivo. MeToss
«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 OenaxoBOM HUHXCHCPUU.

KoncrpynpoBanne uckyccTBeHHbIX OenkoB. CHCTEMBI 9KCIPECCUN PEKOMOMHAHTHBIX T'CHOB:
rpaMOTpHIATEIbHbIE OAKTEPUH, APOXKIKH, KyIbTYphl KJIETOK XHBOTHBIX, HACEKOMBIX, OECKIIETOUHBIE
OEJIOKCHHTE3UPYIOIINE CUCTEMbI. TEXHOJOTHMH TONYy4YeHUsI peKoMOMHAHTHBIX OenkoB. lllTammbl u
BEKTOpBL. BBIOOp TeTeponornuHoi cucteMsl skcnpeccud. CHHTETHYECKHE M T€HHO-WH)KEHEpHbIE
BaKLUMHBL. Buabl BakuWH, OCHOBHBIE TpeOOBaHHMs K BakUUHAM. MeTOAbl yCHUJICHHS JACHUCTBUS
BakIWHBL. MmkeHepusi nmuarHoctukymMoB. MmmyHodepMmeHTHBINH aHanu3. [lepcrieKTHBBI OENKOBOM
uHXeHepuu. 3anauu  OenkoBod uHkeHepuu. OCHOBHBIE 3Talbl OSKCIEpPUMEHTa B OEJIKOBOI
HUHKEHEPUH.

KoncrpynpoBanne uckyccTBeHHbIX OenkoB. CHCTEMBI 9KCIPECCUN PEKOMOMHAHTHBIX T'CHOB:
rpaMOTpHIATEIbHbIE OAKTEPUH, APOXKIKH, KyIbTYphl KJIETOK XHBOTHBIX, HACEKOMBIX, OE€CKIIETOYHBIE
OEJIOKCHHTE3UPYIOIINE CUCTEMbl. TE€XHOJOTMH TONYy4YeHUs peKoMOMHAHTHBIX OenkoB. lllTammbl u
BEKTOphl. BbIOOp reTeponormuHoil cuctemsl 3Kcrpeccud. CHHTETHUECKHE M TeHHOWH)KEHEPHbIE
BaKLUMHBL. Buapl BakuuH, OCHOBHBIE TpeOOBaHMsS K BakUUHAM. MeETOAbl yCHUJICHHS JAEHUCTBUS
BakIWHBL. MmkeHepus nuarHoctukymoB. MmmyHodepMmeHTHBIH aHanmu3. [lepcrieKTHBBI OENKOBOM
WHXEHEPUU.

11. OCHOBBI TeHETUYECKON HHKEHEPUU

Omnpenenenrie TeHETUYECKOW WHXeHepud. VcTopusi pa3BUTHS TEHETHYECKOHM HH)KEHEPHH.
WncTpyMeHTH reHeTHYeCcKo HHXeHepud. PepMEeHThl PECTPUKIUE U MOIU(PUKAUNH HYKICHHOBBIX
kuciotr. Ilomumepassl. OOparHble TpaHCKpunTasbl. JIpyrue (epMeHTH, HCHONb3yeMble B
TEHETHYECKON WH)KEHepuH. BekTopel 17 TeHeTW4YecKkoW HWHKeHepud. Ilma3MuaHble BEKTOPEI.
Bekropsl Ha ocHoBe (ara. Kocmuzas! u dasmunel. MckyccTBeHHbIE XpoMocoMbl. MHTErpatuBHble 1
YeJHOYHbIe BeKTOpbl. KOHCTpynpoBaHME 3KCIPECCHPYIOUIMX BEKTOPOB M HMX (YHKLHOHHUPOBAHUE.
CoBpeMeHHbIE METOIbl I'eHeTHdecKol uHkeHepuu. CalT-HanpaBlleHHBbI MyTareHe3 — METOJbI
PEAAKTUPOBAHUS  IOCIENOBATEIBHOCTEM  HYKJIIEMHOBBIX  KHCJIOT. MeTOapl  MCCIIEOBAaHHUA
0eJIOK-0ETKOBBIX B3aMMOJICHCTBHI: JABYTMOpUAHAS cHCTeMa, TpexruOpumHas cuctema. DaroBblit
mucrieil. OCHOBHBIE 3Tambl MOJTYYECHUS aHTUTEN B IETEPOJOTHMUYECKHUX cHcTeMax. [|eHernyeckas
UHXeHepHs B OMoTexHonoruu. ['enetnyeckn Moan(UIMPOBaHHBIE OpraHu3MBbl. PenoprepHbie reHBl.
TexHONMOrMM TpaHCreHO3a. TEeXHONOTMM «HOKayTa» TreHoB. Ilpouenypel celnekIuu TpPaHCTEHOB.
I'omonornunas pexoMOuHaMsA. TpaHcreHHble HBOTHbIE. OCHOBBI TEHETHYECKOH Teparum.
OmnpeneneHne TOHATUS TeHeTHdeckas Ttepanus. Vcropusi pa3BUTHUS TEHETHYECKOW TEparuu.
Texnonorun pemeHus 3ajad reHorepanuu. Kiaccuukanus reHetudeckoil tepamuu. [TpoTokonbr
reHeTHYeCKol Tepanuu B MeauuuHe. [IpoTokonsl u ¢a3pl KIMHUYECKUX HCIbITaHui. [eHeTnueckas
Tepanus OHKOJIOTMYECKHUX W HAcJEICTBEHHBIX MOHOTEHHBIX 3a0osieBaHuil. [eHeTnueckas Tepamnus
WHQPEKIMOHHBIX 3a0oneBaHuil. HoBble moaxombl K KOppeKUMH TeHHbIX AedekToB. llepcrnexTuBbl
FEHETUYEKOU TepaIuu.

12. OcHOBBI MeTa0OTMUECKON UHIKEHEPUHU



OCHOBHBIEC MOHITUSI META0OIMYECKONH MH)XEHEepUH. TeopeTuyecknue U SKCIePUMEHTAIbHBIC METObI
uccleqoBaHus MeTadonm3Ma. MeTonbl «oOpaTHON TeHeTHKH». PeKoMOMHAIMOHHAs HWHXCHEpPUS.
Obmas u caift-cnenududeckas pekomOuHanus in vivo. CTauu COBPEMEHHOTO JKCIIEpUMEHTA MO
MeTabonnyeckol HHxKeHepuH. [lepcriekTHBBI MeTaboIMYeCKOM HHKSHEPHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

HeoOxoarMoe 000pyaoBaHUE IS JISKUUN: yueOHast ayAuTOpHsl, OCHAILICHHAS KOMITBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

Heo0xonrmoe ob6opynoBaHue 1Jis 1a00paTopHBIX 3aHATUH: TaMuHapHble mKkagdbel Thermo II kiacca
0100e30MaCHOCTH, HHKYOAaTOPBI, XOJIOAUIBLHOE 000PY/I0BaHNE, HU3KO- U BBICOKOCKOPOCTHBIE
HeHTpU(YTH, CUCTEMBI [T TPOBEACHUS 3JEKTPOQope3a B arapo3HOM rejie, CHKBEHATOPBI
nykienHoBbIX kuciaoT ABI PRISM 3730x1 Genetic Analyser (Applied Bio-systems, CIIIA-SAnonus),
nporpamupyemsiid Tepmounkiep moaens PTC-225 6a3oBblit ueTsipexmiargopMeHHbid Moayas (MJ
Research, CIIIA), xpomarorpaduueckas cucrema AKTA FPLC (GE, CIIIA), ciektpoduryopumMerp
Shimadzu RF 5301 PC (Shimadzu, Slnonus), cucrema s nposenenus 2D anekrpodopesa PROTEAN
I1 xi Multi-Cell (BioRad, CIIA), po6oTr3npoBaHHas crucTeMa JIsi CKAHUPOBAHHS U BBIPE3aHMSI
OenkoBbIX msTeH u3 renst XQuest Spot cutter (BioRad, CIIIA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

ITpenocrasmnsiercs Ha kadenpe:

1. JL.W. [arpymeB. UckyccTBeHHBIC TeHETHYECKHE cucTeMbl. Tom 1. ['eHHas u GenmkoBast HHKe-HEpPHSL.
Mockga, «Hayka», 2004 1., 526 cTp.

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

3. llenkynoB C.H. ['eneTnueckas nnxxenepus 2-e u3g., nepepad. u nomoit., HoBocubupckoe
YHHUBEpPCUTETCKOE M3/aTenbeTBo, HoBocubupcek, 2004 T.
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1. Monexynsapuas 6uomnorus kietku [Teker] : B 3 T. T. 3 : [yueOnuk mis By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ anr1. A. H. JIpsikonoBoii, A. B. /100w ; ox pen. E. C. Illunosa [u ap.] .— M. ; Mxkesck : UH-T
KOMITBIOTEp. McciieqoBanni, 2013 .— 1052 c.
2. Monekynsipaas ouonorust kinetku [Texer] : B 3 1. T. 2 : [yueOnuk ans By30B] / b. Ans6epre [u 1p.] ;
nep. ¢ anr1. A. H. lpsskonoBoi, A. B. {100w1 ; o pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 992 c.
3. Monexynspras 6uonorus kinetku [Teker] : B 3 T. T. 1 : [yueOnuk mns By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ annt. A. A. CeemoBa, O. B. Kapnogoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoit .— M. ;
WNxesck : H-T komnbroTep. uccnenoBanuid, 2013 .— 808 c.

ITpenocrasmnsiercs Ha kadenpe:

4. N. bpeii, Ix. JIerouc, M. Padd, K. Pobepre, . Yorcon. MonekymnsipHas OHOIOTHS KIETKH.
2-u3nanue B 3-x Tomax. MockBa «Mup», 1994 1.

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

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



st wactu 3austuii notpedyerca Zoom. Google Drive myis 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 aImaparoM
OUOWH)KEHEpHH, a C APYroM CTOPOHBI, JOJDKEH HAy4YMThCS IPHUMEHATH IOJTYyYCHHBIC 3HAHMS HA
MpaKTHKe. YCIENIHOe OCBOCHHE Kypca TpeOyeT CaMOCTOATEeNBHOM paboThl cTyneHTa. B mporpamme
Kypca JUlsl CAaMOCTOSITENIbHOM PabOThI CTYJICHTA HaJl TEMOH OTBOJUTCS MUHUMAJIBHOE BPEMSI.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

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

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTEIBHOI JIUTEPaTyPHI,

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

— pelIeHHe 3a1a4, PeAIaraeMpIX CTYJCHTaM Ha JICKIHUX,

— MO/ITOTOBKY K 9K3aMEHY.

PykoBOACTBO M KOHTPOJIb CaMOCTOSITEIBHOM pPabOTBI CTyJIEHTa OCyLIeCTBIsieTcss B (opme
WHIMBUyalbHBIX KOHCYJbTammid. lloka3arenem BiaJCeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3amaun. Jlnst (OpMHPOBAaHUS YMEHHS INPUMEHSTH TEOPETHYECKUE 3HAHHMS HA MPAKTUKE CTYICHTY
HEOOXOAMMO pelIaTh, Kak MOYKHO Oouiblne 3a1a4. [Ipy penieHun 3a1ad Kakaoe AecTBHE He0OX0IUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUSCKHUN amapar.

OOBIYHO MPUAEPKUBAIOTCS CICTYIOIICH CXEMbI: H3yUYeHHEe MaTepuasa JICKIHH 110 KOHCIIEKTY B TOT ke
JIeHb, Korza Obuta mpociymrana Jiekius (10-15 MuHYT); MOBTOpeHHE MaTepHraia HakaHyHe Cleqyronien
nexiyu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIEKTaM JIEKIIWH, y4eOHOH 1 Hay4IHO
JUTEpaType, MOATOTOBKA OTBETOB HA BOIPOCHI, penieHue 3a1ad (1 gac).

BaxxHO 10OWTHCS MOHMMAHUS M3y4aeMOro MaTepHasa, a He MEXaHW4YecKoro ero 3anomuHanus. [Ipu
3aTPYIHCHUU HW3y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYJIBTALMSIMU K
JICKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJU(PUKAHA: 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

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodecCHOHANBHOW JKCIUTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
ONpEeNeNIAIOIUE HU3yyaeMoe SBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO M TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npo(eCcCHOHANBHON ayIuTOpHH, B MUCBMEHHOM W YCTHON

dopme

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus AuCIMIUIAHBI «OCHOBBI OMOMHKEHEPUIY 00YHaIOIIUICS JOIKEH:

3HATb:

[0 ¢yHAaMEHTAIbHbIC TIOHATHUS ¥ METO/IBI OMOJIOTHYECKON MHKEHEPUH;
[ crtpoeHue u GYHKIMH OCHOBHBIX MoJeKkyn skuBoi kieTku: JJHK, PHK u 6enkos;
[J coBpeMeHHbIE POOIEeMbl MOJICKYISIPHON METUIIMHEI, pelllaeMble C UCIIOIb30BAHNEM COBPEMEHHBIX

METO/I0B OMOMHKEHEPHH.
yMeTh:

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

OHOJIOTHYECKUX CHCTEMAX;

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

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

0
U
[] Jmenarb Ka4€CTBEHHBIE BbIBOJbI IIpHU NepexoAc K NpCACIbHBIM YCJIOBUAM B U3YyHaCMbIX np06neMaX;
U
0

OCBaWBATb HOBBIC IMPCIMCTHBIC O6J'IaCTI/I, TCOPCTUYUCCKUC TMMOAXOABI M ISKCIICPUMCHTAJILHBIC

METOIHUKHU,

[ noJIydyarb HAUJTy4YIIne 3HAUCHUSA B OHOIOrHYECKUX OKCIICPUMCHTAX U MPABUIBHO OLICHUTH CTCIICHb

X JOCTOBEPHOCTH,

[J paboTarh HAa COBPEMEHHOM, B TOM YHCJIE€ U YHUKAIBHOM SKCIIEPUMEHTAILHOM 000PYI0BaHUY;
O 3 PEKTUBHO HCMONIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJaJeTh:

[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMaIH;

[/ HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopun u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH U MOAETHPOBAHUS OMOIIOTHYECKOTO SKCIIEPUMEHTA;

[l HaBBIKAMU TPAaMOTHON OOpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU

JaHHBIMH

[l MpaKTUKOM MCCIeIOBAaHUS U PEIICHNS TEOPETUIECKHUX U MPUKJIATHBIX 3a]1a4 OMONHKEHEPUH;
[J  HaBBIKAMU TEOPETHUYECKOIO aHAIM3a 3a/a4 OMOWHKEHEPHH, CBS3aHHBIX C M3yYECHHEM CBOICTB

HNCKYCCTBCHHBIX TCHCTUYCCKUX CUCTEM.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Bo BpeMs Tekyl1ero KOHTpOoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:
Hcropus pa3BUTHs T€HETUYECKOW HHKEHEPUU.

OCHOBHBIE ATalbl SKCIIEPUMEHTA B OEIKOBOM MHIKCHEPHU.

Cuctembl peCTpUKIMH MOAN(DHUKAIINY MUKPOOPTaHU3MOB.

HckyccrBeHHble reHeTHYECKUE cucTeMbl. OCHOBHBIE IPUHIIMIIBI OPraHU3ALIUY.
[Momumepassl po- u 3ykapuoT. [Ipyrue GpepMeHThI, UCTIONIE3yeMbIe B TCHETHUYECKOW WHKEHEPHH.
TexHOIOTHH MOMy4YeHUs] pEKOMOMHAHTHBIX OEIKOB.

Bekropusie cuctemsl. [1nazmuas, parMuabl 1 KOCMHIBL.

I'eTeponoruyHbie ¥ TOMOJIIOTHYHBIE CUCTEMBI 3KCIPECCHH PEKOMOMHAHTHBIX TCHOB.
WnuTerparuBHble M YEIIHOYHbBIE BEKTOPBI.

CuHTeTHYEeCKUE U T€HHO-UH)KEHEPHbIE BaKLIUHBI.

Teopus 1 pakTUKa CalT-HAIIPABIEHHOIO MyTareHe3a.

buonnxeHepus 1MarHoCTUKYMOB.

Mertozb! nccneoBaHus 6€710K-0eIKOBBIX B3aMMOICHCTBHA.

TeopeTnueckne 1 HKCIIEPUMEHTAIBHBIC METO/IbI UCCIIEIOBAaHUS METAb0IN3Ma.
I'enetnyecku MoaN(UIMPOBAHHBIE OPTaHU3MBI M TEXHOJIOTUH TPAHCTEHO3A.
«O0paTHas TeHeTHKa» U PEKOMOWHAIIMOHHAS HHXCHEPHSL.

Krnaccuduxaryst 1 npUHIUIBI TeHETUYECKOH Teparnum.

Cramuu COBPEeMEHHOTO IKCIIEPUMEHTA 110 METa0O0IMYeCKOM HHKEHEPHH.

[Toaxoas! K KOPPEKLIUHU FeHHBIX Ae()EKTop.

Teopus 1 pakTUKa CalT-HAIIPABIEHHOIO MyTareHe3a.

Bo Bpemst 3aHATHI MOTYT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 33JaHueM. BO3MOXXHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KAa4ECTBE CaMOCTOSITEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tpumeps! OnneTOB HA YK3aMEHE:

buner Nel
1. HcTtopus pa3BUTHS TEHETUUECKON MHKEHEPUH.
2. OCHOBHBIE ITaIlbl SKCIICPUMEHTA B OCITKOBOW WHIKEHEPHUH.

buner Ne2
1. CucteMbl pecTpUKIUN MOAU(DUKAITUA MUKPOOPTaHH3MOB.
2. HckyccTBeHHBIE TeHeTHUECKUE cucTeMbl. OCHOBHBIC TPUHIIUITEI OPTaHU3ALIUH.

bunet Ne3
1. Tlonumepassl po- U 3yKapuor. Jpyrue hepMeHTHI, HCIOIb3yeMbIe B TEHETHUECKON MHIKEHEPUH.
2. TexHonmoruu moxyueHusi peKOMOWHAHTHBIX OCJIKOB.

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

Buner Ne5
1. VHTErpaTuBHbIC U YEJTHOYHBIC BEKTOPHI.
2. CUHTeTHYEeCKHE U TeHHO-MH)KEHEPHbIE BAaKIIUHBI.



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

Buner N7
1. Meroznb! uccinenoBaus OeI0K-0€IKOBBIX B3aUMOIENCTBUMN.
2. TeopeTrnueckue v SKCIIEPUMEHTAIIbHBIE METO/IbI UCCIICIOBAHUS MeTabO0IU3Ma.

bunet Ne§
1. T'enernueckn MOoAU(UIIMPOBAHHBIE OPTAHU3MbI U TEXHOJIOTUH TPAHCTEHO3A.
2. «OOpaTHas TeHETHKa» U PEKOMOWHAIIMOHHAS HHXCHEPHSL.

buner Ne9
1. Knaccudukanus v NpuHIUIB TEHETUYECKON Teparuu.
2. Craguu COBPEMEHHOTO 3KCHEPUMEHTA [0 METa00INYEeCKONH HHKEHEPHUH.

Bbuner NelO
1. Tloaxomel K KOPPEKINHU TE€HHBIX Ie(PEKTOop.
2. Teopwus u pakTUKa CalT-HAIIPABICHHOTO MyTareHesa.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, [TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAaHHE
HPUHATHIX PELLICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABIISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IOJy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JO-IIyCKaeT B OTBETE WJIM B PELICHUH 3a/1a4 JOCTATOYHO OOJIBLIOE KOIMYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIa-JIe€T OCHOBHBIMHU pasziesiaMu Y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU /ISl JaJIbHEHIIEro 00y4eHus u
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEeYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISETCA CTYIEHTY, KOTOPBINA HE 3HAeT OoblIei yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.



Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Ouijery Ha YCTHOM »53K3aMEHE HE JIOJDKEH IIPEBBINIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



