degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 AMCUUILINHE: Ouzuka JTHK
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: O.JL. IonsHOBCKMIA, A-p OHMOIN. HayK, Ipodeccop

[Iporpamma obcyxneHa Ha 3acefanny Kadeapbl MOIEKYISpHOU 1 kinerouHor ouonoruu 02.04.2020



AHHOTANMA

Llenpro TaHHOWM JMCUUILIMHEL SIBISAETCS MpHOOpeTeHne cTyneHTaMu (pyHIaMEHTaJbHBIX 3HaHWU B oOnacTu
¢uzuku IHK. CtyneHt mociie ocBoeHUs: Kypca Oyner nmoHnMarb (yHmamenTanbHble ocHOBBI pusuku JIHK,
COBpPEMEHHBIEC YPOBEHb 3HaHHI U mpodiembl pusnku THK, BO3MOKHOCTH TPUIIOKEHUS TIOTyYSHHBIX 3HAHHN
B Me/IMIMHE, (hapMaKoJIOTHH, ONOTEXHOIIOTHUH H JPYTUX CMEKHBIX 00NACTSIX.

1. lean u 3apa4un

Heap AucHUNIHHBI
MpHOOpETeHNE CTYyACHTaMU (yHIaMEHTAILHBIX 3HaHU! B obnactu ¢pusuku JTHK.

3agauu AUCHUILIHHBI

* CO3JlaHMe OCHOB 3HaHMi B obnactu pusuku JJTHK;

. ¢dopmupoBaHue (GyHIAMEHTAIBHBIX OCHOB, HEOOXOAMMBIX JUIS TIOBBIIIEHHS TBOPYECKOIO H
HCCJIEI0BATENbCKOrO MOTEHIMANA CTYIEHTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManuy,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapUaHThHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

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

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOH LIEH U BEIOMPATh
OIITHMAJIBHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHUX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUHI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW 3ajJadu
MPOEKTa, BBHIOWpAs ONTHUMAILHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

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

HCIIOJIB30BaTh OMOJOIHYECKIE OOBEKTEI U
MPOIECCHI, OCHOBBIBAsICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTHYSCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3SAX

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHUIINHE (MOLYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
O ¢ynnamenTanbHbie ocHOBHI (husuku JTHK;
[J coBpeMEHHbIC ypOBEHb 3HaHUH 1 TipobieMbl pusuku JTHK;
[J  BO3MOYKHOCTH MPHJIOKCHHUS MOyYECHHBIX 3HAHUHM B MEAULMHE, (apMaKoJIOTUH, OMOTEXHOJIOTUN H
JPYTHX CMEKHBIX 00IacTsX.
YMETb:



[0 ¢opMynupoBarh U CTABUTH 33/1a4y UCCIIEJOBAHUS U €€ MOATAHOTO BHITOIHEHHS;
[J BIaJeTh TEXHUKOH IMOUCKA U aHalnu3a HHPOpMaIuK, Haxoaumol B IHTepHeTe;
[J TpeAcTaBiISATH NOJIYYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMIA B YCTHOW U HAIVISIAHOM (opme;
[J nmenars npaBUIbHBIE BBIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[J  [oNMb30BaThCs CBOMMHU 3HAHUSMHM ISl pelieHus (yHIAaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |
TEXHOJIOTUYECKUX 3a/1ay.
BJIaJIETh:
[J HaBBIKAMH OCBOEHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[l HaBBIKAMU TPaMOTHOH O0OpabOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JAHHBIMU.

4. Coep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

1 I'eomerpus u Tononorus K3 JIHK 2 2

) JebaeBckoe SKpaHUPOBAHUE u ) )
MONIMANIEKTpoNUTHBIE cBoiicTBa JJHK

3 Uneanvhas 1ienb, cBOOOHOE ONyKIaHUE, 1 1
rayccoB KIIyOOK

4 Uzrubnas xectrkocth Moaexynsl JHK 1 1

5 Usmepenne  pa3MepoB  MOJMMEPHBIX 1 1
KITyOKOB

6 Konpuessie 3amknyThie JITHK 1 1

7 Mopnens M3unra 1 1

8 Hekanonuueckue ctpykrypsr JJHK 1 1

9 OObemHbIE B3aUMOAEHCTBHS 1 1
OmnpeneneHue TOPCUOHHOM >KECTKOCTH

10 2 2
JHK

1 OcCHOBHBIE CBEIEHUS MO CTAaTUCTUYECKON 1 1

(hu3rKe MaKpPOMOIIEKYIT

Omyue mepexona CHIUPANb-KIyOOK B
12 |1uHEWHOM moONIHMEpEe OT HCTUHHBIX 2 2
(ha30BBIX MTEPEXO/IOB

13 [lepexon cnmpanb-kiyook B JTHK 2 2

14 |IInaBneHune rereporonuMepa 2 2

15 [MnaBnenne K3 JIHK 2 2
Craructuueckas TEPMOJUHAMHKA

16  |mepexona CIHMPaTb-KITyOOK B 2 2
TOMOIIOJINMEpPE

17 TopcuoHHast KECTKOCTh, (IyKTyaluu ) )
CHHUPAIBHOTO BPAILCHUS

18 DKCIepUMEHTAIIbHOE OTIpEEIIEHNE ) )
YlcJla CBEPXBUTKOB

19 9KCHepI/IN£eHTLI CO «CBEPXPACTKECHUEM ) )
otnenbHol Monekynsl JJTHK

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

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

Cemecrtp: 8 (Becennuit)

1. l'eometpus u Tononorus K3 JIHK
I'eomerpus u Tononorus K3 JIHK: mopsipok 3anemnenusi, oceBasi 3aKpyTKa, pai3uHr.
2. lebaeBCcKOE IKpaHUPOBAHKE U MOIUAIIEKTPONUTHBIE cBoiicTBa JIHK

JlebaeBckoe 3KpaHUpOBaHHE M ToduAnekTpoiuTHeie cBoricTBa JIHK. KoHnencanusi mpoTHBOMOHOB
Ha AByCnupasbHOMN 1 Ha oqHoHMTEBOM J[HK.

3. UneanbHast uens, cBOOOIHOE OyXIaHUE, raycCOB KIIyOOK

WneanvHas uemns, cBOOOAHOE ONTy>KAaHKE, rayccoB KIyOOK. CpeTHEeKBaAPaTUIHOE PACCTOSHUE MEXTY
KOHIIAMU LI€NH B KIIyOKe. DHTPONHUItHAS yIIPYTOCTh, BEICOKOTACTHYHOCTD.

4. NzrnbHas >xectrkocth Monekynsl JJTHK

Uzrubnas xxectrocth Monekynbl JIHK. TlepcucrentHas (“uepBeobpasnas’™) monenb. [lepcrcrenTHas
JUIMHA U KyHOBCKUI cerMeHT. Bnusinue nonnoii cuibl. Mckirouennslii oobem JJHK.

5. M3mepenue pa3mMepoB MOJIMMEPHBIX KITyOKOB

Usmepenune pa3mepoB MoJMMEpPHBIX KIyOKoB. MasioyriioBoe ynpyroe paccesiHue. Panuyc mHepumn
KIyOKka. Bucko3umeTpusi, CKOpoCcTh CEIMMEHTANNH. [ HApOIMHAMHYECKUH paJHyC.

6. Konpuessie 3amknayThie JJTHK

Konpuessie 3amkuyThie JIHK. Cepxcnupanuzanusa. Tonmousomepassl I u II. Hucno u mimoTHOCTH
CBEPXBHUTKOB.

7. Moxens U3unra

MO):[GJ'H) W3unra. Beruucienue CTaTCyYMMbI B MaTPpUIHOM NPCACTABJICHUM. PaBHOBecHbBIC nmapamMmeTpbl
COCTOSAAHMS KaK IIPOU3BOAHBIC OT CTAaTCYMMBI.

8. Hexanonnueckue ctpykryps JHK

Hexanonnueckue crpykrypsl JAHK. Kpectsl B mamuuapomax. Z —popma B (GC)n —moBTOpax.
H-dopma B romonyprH-roMOIMPUMHIMHOBBIX TOBTOPax MpH Kucabix pH. A-popma. [TapannensHbie
nsoiinsie cnupanu JHK. Tpunnekcsl. KBaapyminekcel. G-KBapTeTHI.

9. O0ObeMHBIE B3aUMOAEUCTBUS

OObemHbIE B3aUMOACHUCTBUS. XOPOIIHNH / TIOX0H pacTBOpHUTENb, TeTa-Touka. HaOyxanue kiyOka B
xopoteM pactBopurene (o ®nopu). Teopema dopu 06 HaCATEHOCTH TIETICH B paciliaBe.

10. Onpenenenne TopcuonHoi xectkoctu JJHK

Onpenenenne Topcuonnoit xecrkoctu JTHK ¢ ncnons3oBanneM HaOtopaeMoil AUCTIEPCUN TTOPSIKA
3alleIUIEHUs U pacueTHON THCIIEPCUH pali3HHTra.



11. OcHOBHBIE CBE/ICHUS 110 CTATUCTUICCKON (PH3MKE MAKPOMOJICKYIT

OCHOBHBIE CBEAEHUS IO CTaTUCTUYECKON (u3mke Makpomonekyl. CTpoeHHe CHHTETHYECKHX WU
MPUPOAHBIX BEICOKOMOIMMEPOB, POUCXOKACHNE THOKOCTH MOJTUMEPHBIX MOJICKYJL.

12. OTnnune nepexoaa CHI/IpaJ'IB—KJ'IY6OK B JIMHEHTHOM MOJIMMEPEC OT UCTUHHBIX (l)aSOBI:IX nepexoa0B

OTnnuune mepexoja CIUpPaib-KIyOOK B JIMHEHHOM MOJMMEpPE OT MCTUHHBIX ()a30BBIX NEPEXOIOB.
Teopema Jlanmay 06 OTHOMEPHBIX CUCTEMaX.

13. TTepexon cnupanb-kinyook B JIHK

[epexon crnmpans-kinyook B JIHK. YcroitunBocTh ABOWHONW cnivpaid. DHTAIBIHUIHHO-IHTPOIMHHAS
komneHcauus. CrocoOsl HabmoneHus nepexona. Kprpas niasnexust.

14. IlnaBnenue rereponoanMepa

[InaBnenue rerepononumepa. AuddepeHunanbHble KpUBBIC IUIABICHUS U IeHATYyPAllHOHHBIE KapThI.
[HupunHa kpuBOH TIaBIEeHUS BbicOkoMoneKynsapHoit JJTHK.

15. IInaBnenne K3 JJHK

[Mnapnenne K3 JHK. CHmkeHne KOONEpaTHMBHOCTH JIWUKTYETCSI CBOOOAHOM JHeprueil paisuHra.
Ommune kougeHcanuu K3 JIHK ot konnencanum muaeinon JJHK.

16. CratucTuuecckas TCpMOAWHAMUKA MICPCXOaa CHI/IpaJ'IL—KJ'IY6OK B TOMOITIOJIUMECPEC

Craructuyeckass TEpMOAMHAMHUKA TIE€PEXOAa CHUPAIb-KIyOOK B TOMOIOIMMEpE: MHHUMM3ALUSL
CBOOOJHOM JHEPruM. DHEPTus TPaHUL, HapameTp KoomnepaTHBHOCTH. CTemneHb CHUpalbHOCTH,
CpEeAHsIsl JUIMHA CIIMPAJIbHOIO y4yacTKa. J{J1Ha KoonepaTuBHOCTH.

17. TopcruoHHAas )KECTKOCTh, (PIYKTyalluy CIIUPAILHOTO BPALCHHS

TopcuoHHasi KecTKoCcTh, (uykTyanuu crnupanbHoro BpameHus. “Kpusbie” JIHK. Anomanbhas
3anepxka B rene. Craruueckas U nuHamudeckas ruokocts JJHK.

18. BKCHepI/IMCHTaIIBHOG OMMPCACIICHUC YUCJIa CBECPXBUTKOB

OKCIEpPUMEHTAJIBHOE ONPEEICHUE YUCIIa CBEPXBUTKOB: TUTPOBAHUE HHTEPKAJISITOPOM U JABYMEPHBIH
anekrpodopes. OnpeneneHne cBOOOTHON IHEPTUN CBEPCIUPATH3ALMN C TIOMOLIBI0 HHTEPKAJIATOPA U
U3 PAaBHOBECHBIX paclpe/ie]IeHui TOIIOU30MEPOB.

19. DKcrepUMEHTHI CO «CBEpXpacTsHKEHUEM» OTaenbHON Mosekyasl JIHK

OKCIIEPUMEHTBI CO «CBEPXpacTHKEeHUEM» OTaenbHON Monekyasl JIHK. PacTsokenue nBycnvpambHOM
(ds) u omnonmresoii (ss) JIHK. Teopernueckue u dKkcriepuMEHTAIbHBIC TOITBEPHKACHUSI TOTO, YTO
nepexoq B pactanytoe coctosinue (B — S) sBnsiercs mnasnenuem (ds-ss), a He ds-ds mepexomom.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heobxonumoe obopynoBaHue Jist JISKIUN: yueOHas ayIuTOPHS, OCHAIIIEHHAST KOMIIBIOTEpPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHUEM (TIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
ITpenocrasmnsiercs Ha kadenpe:
1. Bonbkenmreitn M.B. buodpuszuka. M., Hayka 2008
2. buodmuzuka. Yueonuk juist By3oB. [log pen. Antonora B.®. — BJIAJIOC, M.:2003 ©
3. Py6un A.b., buodpuszuka. B 2 . MznarenscrBo MI'Y : HAVKA, M.:2004 r.

JomonauTtenyHas IuTeparypa

[Ipenocrapnsiercs Ha Kadenpe:
A.JO.Ipocoepr, A.P.XoxinoB. Craructuueckas ¢puznuka makpomosekydi. «Hayka» 1989
UY.Kanrop, [1.1IIummen. buoduzndeckas xumus, T.1, 2, 3. «Mup» 1984, 1985
A .B.Bonoroackuii. Tormonmorus n ¢pmsmueckue cporictsa koiblleBbix JTHK. «Hayka» 1988
M. J1.®pank-Kamenenkunii. Camas maBHas monekyna. «Ksant» 1988; Bex JJTHK, «KAY» 2004
I.Rouzina, V.Bloomfield. Biophys. J. 80, 882-893, 2001

nhwh =

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

1. Hayunsle xxypHansl (MonekyisipHas Ouonorusi, buoxumusi, Acta Naturae, u Jp.), JOCTYIIHbIEC Yepe3
Internet Hay4dHbIe )xypHabL: http://scitation.aip.org/, http://www.sciencemag.org.

2. HoctynHsle uepe3 Internet 6a3el JaHHBIX ¥ OMonH(popMarnueckue mporpammsl: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wactu 3ansituii notpedyercs Zoom. Google Drive mis noctyna Kk Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH MpoMeXyTOUHBINH KOHTPOJIb 3HAHWUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

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

Pa3zpaGoTunk: O.JL. IonsHOBCKMIA, A-p OHMOIN. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
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

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

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh

OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JNEHCTBYIOIIUX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB U OTpaHUYEHUI

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

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS, HAMEYAT MyTH €e PeleHHs

HCIOJIB30BaTh OMOJIOrHYCCKUE 00BCKTHI U

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
IIPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,

MOJIYYCHHBIX PC3YJIbTATOB

(1)I/ISI/ILICCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX

3aKOHAX, 3AKOHOMEPHOCTSIX 1 B3aHMOCBS3AX OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydenus auciuiuinabl «®Pusnka JIHKy» oOy4aronuiicst nomkeH:

3HATh:
[0 ¢ynmamenTanbHbie 0CHOBBI husuku JTHK;
[J coBpeMEHHBIE ypOBEHb 3HaHUH U nipobnemsl puszuku JHK;
[l BO3MOYKHOCTH NPHJIOKEHHS IOJyYSHHBIX 3HAHUH B MEAUIMHE, (hapMaKoJIOruu, ONOTEXHOIOTUH U
JOPYTUX CMEXHBIX O0ACTSIX.
yMeThb:
[l ¢opmynupoBaTh U CTaBUTH 33/1a4y UCCIIEIOBAHHS U €€ IIOATAITHOTO BHIITOIHEHUS,
[J BiIafeTh TEXHUKOH MOUCKA U aHalu3a HHPOpMaun, HaxoguMoil B IHTepHeTe;
[l mpeacTaBiIATh MOIYYEHHBIC Pe3yJIbTaThl HCCIEIOBAaHUH B YCTHOM M HaIAIHOM (hopme;
[J nmenarh NpaBUIIbHBIC BHIBOABI U3 COMIOCTABICHUS PE3YAbTaTOB TEOPHU U SKCIICPUMEHTA;
[]  TOIB30BaThCS CBOMMH 3HAHUSMM U pelleHus (yHAaMEHTalIbHBIX M NPUKIATHBIX 3a7ad U
TEXHOJIOTUYECKHX 33/1a4.
BJa/IeTh:
[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABICHHUS C TEOPETHUYCCKUMHU
JTAHHBIMH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMst TeKyIero KOHTPOJISL CTYJICHT JOJDKEH YMETh OTBETHTD Ha CIIEIYIOIINE BOITPOCHL:
CrtpoeHne CHHTETUIECKUX U MIPUPOTHBIX BHICOKOTIOIIMMEPOB.

Crarnueckas u quHaMmudeckas ruokocts JJHK.

[MpoucxoxaeHre THOKOCTH TTOJIUMEPHBIX MOJIEKYII.




[epexon cnimpanb-kinyook B JJTHK.

UneanbHas memb, cBOOOIHOE Oy TaHUE, FAyCCOB KITYOOK.
Crnioco0Os HaOmoeHus miepexona. Kpuast ruiaBieHusl.
DHTpoONuUitHAs YIIPYroCTh, BHICOKOIACTUYHOCTb.

CratucTryeckas TEpMOJMHAMUKA Iepexofa CHHPaIb-KIyOOK B TOMOIOIMMEpE: MHUHHMH3ALUS
CBOOOJHOM 3HEPTHUH.

OObeMHbIe B3aMMOACHCTBHSI. XOPOILNH / MJI0X0W PacTBOPUTENb, ( -TOUKA.

CreneHb COMPANTBHOCTH, CPEAHSIS JUIMHA CIIMPAJILHOTO y4yacTKa. JJIiMHa KOOIepaTuBHOCTH.

Teopema ®dnopu 00 HaEAIBHOCTH LIETIEH B PacILIaBe.

Mogens N3unra.

U3mepenune pazMepoB NOIMMEPHBIX KIYOKOB. MajoyIiioBoe ynpyroe paccesHue.

OT1nnuune nepexona CUPaib-KIyOOK B TMHEHHOM IONHMEPE OT UCTUHHBIX (Pa30BbIX EPEXOI0B.
Panunyc unepunn kiyOka. Bucko3umerpusi, CKOpocTs ceuMeHTauuu. [ napoguHaMudeckuii paanyc.
Nzrubnas xectrocTh Monekyisl JJTHK.

JleGaeBckoe IKpaHUPOBAHKE U MONKAJIEKTponuTHBIE cBoricTBa JJHK.

IlepcucTtenTHas JIMHA U KYHOBCKUI CETMEHT.

OKCIIEpUMEHTBI CO «CBepXpacTsikeHnem» otaenbHoi Monekynsl JIHK. Pactsokenue aBycnupaibHOM
(ds) u oqHoHuTeBoO# (ss) JJHK.

TopcroHHast KeCTKOCTh, (UIyKTyalluy CIIMPAIbHOTO BPALLICHUSL.

Konpuessie 3amxuyThie JIHK. Ceepxcrnmpanuzanus. Tomomsomepassl | u II. Ynucno u 1uioTHOCTH
CBEPXBHUTKOB.

DKCIEpUMEHTAILHOE ONpEACIICHHE YMCIIa CBEPXBUTKOB: TUTPOBAHHE MHTEPKAISTOPOM U ABYMEPHBIN
anekTpodopes.

[Mnapnenne K3 JIHK. CHukeHue KOOMEpaTWBHOCTU JUKTYETCS CBOOOJHOW OSHEprueit paisuHra.
Ormune kounaeHcanuu K3 JIHK ot konnencanum muaeinon JJHK.

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITECIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacCT MPEUMYIIECCTBO Ha SK3aMCHC.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[Ipumepsl OHUIETOB HA HK3aMEHE:

buner Nel
1. CrpoeHre CHHTETUYECKUX U MTPUPOIHEIX BEICOKOTIOIUMEPOB.
2. Crarudeckas u nuHaMmu4eckas ruokocts JTHK.

buer Ne2
1. IlpoucxoxaeHne ruOKOCTH MOJTUMEPHBIX MOJICKYJL.
2. Ilepexon criupanb-kiryook B JJHK.

Buner Ne3
1. WneanpHas mierb, CBOOOIHOE OIyXKTaHHE, TAyCCOB KITyOOK.
2. Cnoco0sl HabmoneHus niepexona. Kpusas ruraBieHusl.

Buier Ned
1. DHTpomwMiiHAS YyIPYTOCTh, BBICOKOAIACTUIHOCTD.

2. Crarucruueckas TepMOAMHAMHKA TIepexofa CIUPab-KIyOOK B TOMOIIOJMUMEpE: MUHHMHU3AIIHS
CBOOOJTHOM SHEPTHUH.

bunet Ne5
1. O6beMHBbIE B3aUMOJICHCTBHS. XOPOIIHii / TUIOXOH pacTBOPHUTENb, ( -TOUKA.



2. CreneHb CIMPaNbHOCTH, CPEAHSS JUIMHA CIIMPAJIBLHOIO Y4acTKa. J{iI1MHa KooneparuBHOCTH.

buner Ne6
1. Teopema ®nopu 06 upeanbLHOCTH IIETICH B pacIliiaBe.
2. Monens U3nnra.

Buner No7
1. HM3mepenHue pa3MepoB MOTUMEPHBIX KITyOKOB. MalioyriioBoe yrpyroe paccesHue.
2. Otnuuue mepexojia CIUPaTb-KIyOOK B TMHEHHOM TOJIMMEPE OT UCTHHHBIX (Pa30BBIX MEPEXOI0B.

bunet Ne§
1. Panmyc unepium kiryOka. BuckoznumeTpusi, CKOpOCTh CeIMMEHTAIMH. | HIpoAnHAMUYECKUI pajycC.
2. I[lnaBnenue rerepomnonumMepa.

buner Ne9
1. M3rubnast xectrocTh Moekyibl JJHK.
2. JleGaeBcKoe SKpaHUPOBAHUE U MOTUAJICKTPOIUTHEIE cBoiicTBa JIHK.

Bbuner NelO
1. IlepcucteHTHas AJMHA U KYHOBCKHM CETMEHT.

2. DKCHEpPUMEHTHI CO «CBepXpacTsukeHuem» otaenbHoi mosiexynsl JIHK. PacTsokenue nBycnupanbHON
(ds) u omHOHHUTEBOH (s8) JJHK.

Buier Nell
1. TopcuoHHAs )KECTKOCTH, (PIYKTyaIlul CIIMPATHLHOTO BPAIICHHUS.

2. Konbuessie 3amkayThie JJHK. CBepxcnupanuzanus. Tomouzomepasst [ u II. Yncno u minotHOCTH
CBEPXBUTKOB.

buner Nel2

1.  DkcrnepuMEHTalbHOE OIpENeIEHUe 4YHCIa CBEPXBUTKOB: THUTPOBAHUE HMHTEPKAIATOPOM U
JIBYMEPHBIN AIIEKTPOQOpe3.

2. IInaBnenme K3 JIHK. CHmxeHue KoomepaTMBHOCTH AMKTYETCS CBOOOJHOM 3HEpPruei pai3uHra.
Otnnune xkonpeHcannu K3 JIHK ot xonaencamuu nuneitnoin JJHK.

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomuio (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 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIM B PELLECHUM 33]a4 HEKOTOPbIE HETOUHOCTH.



Ouenka xopomo (5 0a/uioB) - BBICTABISCTCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHal,
IPAMOTHO ¥ MO CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSThH IIOJy4YEHHbIC 3HAaHHMs Ha IPAKTHKE, HO
JOIYCKaeT B OTBETE WIM B PEIICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OueHka ymoBineTBOpuTeNIbHO (3 Oamia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPHUTENBHO (2 0aia) - BEICTABISCTCS CTYJCHTY, KOTOPBIN HE 3HAeT OOJbILEH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynoBiaeTBOpuTeabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOydaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromerocs o OuieTy He TOJHKEH MPEBBIIAaTh OJHOTO aCTPOHOMHUYECKOTrO Jaca.



