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)

N0 TUCHMILJIMHE: I'enomuka
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buoumnxenepus n 6uonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadenpa GU3NKO-XMMUIECKON OMOIOTHH U OMOTEXHOIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A.A. By3nuH, 1-p 6uoin. Hayk

[Iporpamma obcyxieHa Ha 3acefjanni Kadenapbl GU3NKO-XUMUIecKor Oronorun u ouorexuonoruu 23.05.2022



AHHOTANMA

Kypc paccMarpuBaeT TeopeTHYECKHE U TPAKTUYECKUE ACTIEKTHI TCHOMUKH U METar€HOMHUKHU. bynyT OCBEIIEeHbI
cienyronme paszaeibl: Kak ycTpoeHBI TEHOMBI M Kak OHM pabotaror, Metonbl cekBenmpoBanusi JIHK -

TpaAUIIUOHHBIC U  HOBBIX HOKOHCHHﬁ,

MonekynspHble

0a3nl JaHHBIX W aHHOTalMsA T'CHOMHBIX

MocJjea0BaTeIbHOCTEN , OBOJIIOIIUSA I'CHOMOB, OpFaHI/I3aI_II/I$[ TCHOMOB PAa3JIMYHbIX I'PYIIIT OPraHU3MOB.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- chopMupoBarth y CTy/IEHTOB TIpe/icTaBlIeHNE 00 00JacTH HCCIeIOBaHNsI TEHOMHUKH.

3agauu AUCHUILIHHBI

- c(hopMUpOBaTh NPECTAaBIEHNE 00 OCHOBHBIX BOIIPOCAX METar€HOMHUKH U TeHOMUKH:

- OpraHu3aIMs TeHOMOB Pa3HbIX MHUKPOOPTaHU3MOB.*Kakue opraHi3Mbl IPUCYTCTBYIOT B cOO0IIeCTBE?
» Kak 3T opraHu3Mbl B3aMOCBSI3aHbI U KaK (YHKIMOHUPYET cOoOoO0ImEecTBO B 1esioM? *Kakyio mosib3y
MOKET IMOJYYHUTh OT 3TUX OPraHu3MOB 4YenoBek? OOnacTu NpuMeHeHHs MerareHoMukH: * [TomydeHue
nHpopManuu o Bcex Gopmax ku3HH Ha Iuianere ¢ OOHapyKeHHE HOBBIX (MPAKTHUYECKU TTOJIC3HBIX)
(depmeHTOB M MeTaboiuTOB * MccienoBaHue BIMSHHS 3arpsS3HEHUH Ha SKOCHUCTEMBl U BBISBICHHE
COO0IIECTB, CIIOCOOHBIX K OUMCTKE 3arpsA3HEHHBIX 3KOocHUCTeM * VccnenoBaHue BIUSHUS MUKpOOHOMa
YeJI0BeKa Ha ero 310poBke * [laneoreHomuka.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.4 IlpencrapnseTr myOIu4HO pe3ysbTaThl IpoeKkTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATWCAHUSA, MUCHMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTaTe u T.1.)

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepauuy U HE MEHEE 4YE€M Ha OJHOM
HHOCTPAHHOM SI3bIKE

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTUYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cmocoben 0000mmaTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpoOiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX

r vrAamT Y nawarry m Al o amrr rraadh A arrAaTra e v ATy

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns




1 HUBDbIX 3a/aq B UVJ1av 11 LIPUYPCLLUNUHAIbHUN
ACATCIIBHOCTH, YUUTBIBAA OCOOCHHOCTH U
OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-4 Crioco0eH ycItenTHo peain30BbIBaTh OIIK-4.1 CnocobeH NpUMEHSATH 3HAHWS W HABBIKK IIO
pelIeHne MoCTaBIeHHON 3a]]aqu, IPOBECTH HCIIOJIb30BaHHUIO WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
aHaHM3 pe3ylibTara U MPEJICTABUThH BEIBOJIBI, TEXHOJIOTHH IIJIs TIOWCKA W U3yYCHUs HAyYHOU JINTEpaTyphl,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH MIPUMEHEHHSI PUKIIAIHBIX POTPAMMHBIX IPOIyKTOB
(puzuKo-MaTeMaTHICCKUX HAYK U OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
HH(I)OpMaHI/IOHHO-KOMMyHI/IKaLIHOHHHX NPOBCICHUSA HAyYHOI'0 UCCICAOBaHUS

TEXHOJIOTUI

OIIK-5 CrtocoOeH 1 TOTOB K TTOBBITIICHUIO OIIK-5.3 CrpemMurcs K TIOJIYYCHUIO HOBBIX 3HAHUM,

KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |IPO(eCCHOHATHLHOMY U IMYHOCTHOMY POCTY
PYKOBOZICTBY KOJUIEKTHBOM B chepe cBoeH
npo(heCCHOHANTLHOM ICSTENEHOCTH, TOJIEPAHTHO
BOCIIPHHUMAs COIIMAJIbHBIC, STHHYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.1 CrnocobGen HaxomuTb, aHaIU3UpOBaTh W 0000LIATH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaTeIBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax HCCIEeIOBaHUMN B
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH paMKax TemaTHueckoi o0macTh cBoed mnpodeccroHaTbHON
M3y4aeMBbIX SBJICHUH U NPOIECCOB, CACTEMHO  |AEATEIBHOCTH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.1 CnocobeH IUTaHUPOBAaTh U TPOBOJIUTH HAYUYHBIC
KadecTBe YJicHa (PyKOBOJMTEIS) MaJIOTO WCCIICZIOBAHMSI CAMOCTOSITENIbHO MJIM B COCTaBE HAyYHOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH KOJIJICKTHBA

Hay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOTYJII0)
B pesynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCs JOJDKHBI
3HATh:
- TEOPETUYECKHE OCHOBBI METOJIOB FTEHOMHKH M METareHOMHKH.
YMETb:
- (hopMynHpPOBATh M IUTAHUPOBATH 33a41 HCCIICAOBAHUI B 00JIaCTH COBPEMEHHON TeHOMUKHU;
- C TIOMOIIBI0 TEPCOHAILHOTO KOMITBIOTEpPAa HAXOIUTh OuOIMorpadguyeckyro MHPOPMAIUIO 10
3aJ]aHHOU TEMaTHKe;
- BOCIIPOM3BOJHUTH COBPEMEHHBIE METOJbI HMCCIICIOBAaHUS M pa3padarTbiBaTh HOBBIE METOIUYECKHE
TIOIXO/IBI JIUTSL PELICHUS 3a/1a4;
- UCIIOJIb30BaTh TEOPETHYECKHUE M METOIMUYECKHE MOAXO0/bI, 00CYKIaeMBbIe B Kypce.
BJIQJICT!
- METOIMKaMH TUIAHUPOBAHKS ¥ aHAJIM3a JJAHHBIX TEHOMHBIX SKCIIEPUMEHTOB;
- OCHOBHBIMH METOZaMH J1a00paTOpHO-OMOXUMHYECKON M MHCTPYMEHTAILHON TUarHOCTHKH.

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

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr

pabora

1 BBenenne u ucTopHsi TEHOMUKH 2 2 2

) Kak ycTpoeHbl reHOMBI W Kak OHHU ) 5 )

paborarot




OcHOBHBIE  METO/BI  CEKBEHHPOBaHUS
3 2 2 2
JIHK
Mornekynspabie  0a3bl  JaHHBIX U
4 aHHOTAIIUI T€HOMHBIX 2 2 2
IOCJIEI0BaTENBHOCTEN
5 ODBOIIOLHSI TEHOMOB 2 2 2
6 Opranuzanus reHOMOB Pa3IUYHbIX TPYIIT ) ’ )
OpraHu3MOB
7 OyHKIHMOHAIbHASI TEHOMUKA 3 3 3
Htoro yacos 15 15 15
[MoaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoéMKOCTb 45 yac., 1 3au.en.

4.2. Cogpep:xaHue OUCUUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. BeeneHne u UCTOpUSI TEHOMHUKH

DBOIIOLMS TOAXOI0B K paciin(poBKE TEHOMHBIX ITOCIIE0BATEIbHOCTEH.

2. Kak ycTpoeHbl FeHOMBI 1 Kak OHH paboTaroT

Kak YCTPOCHBI TCHOMBI U KaK OHU pa6OTaIOT.
HOCTpOGHI/Ie OCHOBHBIX KOHLICHLII/Iﬁ MOHCKyHﬂpHOﬁ OHOJIOTHH.

3. OcuHoBHBbIe MeTOnBI cekBeHupoBanus JJHK

Meronb! cekBenupoBanusi JIHK - TpaguiimoHHbie 1 HOBBIX OKOJICHUH.

CexBenupoBanne JIHK mo metomy CoaHrepa: BO3MOXHOCTA W OrpaHuveHwms. [IpuHIMn neictBus,
JIOCTOMHCTBA M HEJJOCTAaTKH T€HOMHBIX CEKBEHAaTOPOB BTOPOTO U TPETHETO MOKOJIICHUH.

4. Monekynsipable 0a3bl JaHHBIX ¥ aHHOTAIUS TEHOMHBIX MTOCIIEI0BATEIBHOCTEH

Mornekynsipable 0a3bl JaHHBIX.
AHHOTAIMsI TEHOMHBIX MOCJIE0BATEIFHOCTEH: OCHOBHBIE 3a/1a41 U TIOJAXO/BI K UX PEUICHHIO.

5. DBOJIOLHS TEHOMOB

Pannue sransl sBomonuu reHoMoB. Mup PHK. YpoBHu n3menenunit renoma. OTHOCHTENBHBINA BKJIAJ
MYTAIlMOHHBIX U PEKOMOMHALMOHHBIX MPOLIECCOB B 3BOJIOIMIO FeHOMa. MOOWIBHBIE TeHETHYECKHUE
3IIEMEHTHI KaK ropsiane Toukd pekoMmOuHaumu. Knaccudukauuys, cTpoeHne U OCHOBHBIE CBOWMCTBA
MOOMJIBHBIX T€HETHYECKUX JIEMEHTOB dyKapuoT. Kiaccudukamus, cTpoeHrne 1 OCHOBHbBIE CBOMCTBA
MOOMJIBHBIX TEHETHYECKHX 3JIEMEHTOB MPOKAPHOT. BKIag TOpM30HTAIBHOTO MEpeHoca T€HOB B
9BOJIFOLIMIO TEHOMOB IIPO- U 3yKapHuoT. OCTpoBa IaTOI€HHOCTH.

6. Opranusanys reHOMOB Pa3IM4YHbIX IPYII OPraHU3MOB

OOcykeHUE XapaKTepHBIX OCOOCHHOCTEH T€HOMOB OakTepuii, apxed, TpUOOB, pPaCTCHHIA,
’KHBOTHBIX, YEJIOBEKA.

7. OyHKIIMOHANIbHAS! TCHOMUKA




[logxompl K wuIeHTH(PUKALWKM TEHOB B TEHOMHBIX IIOCICAOBATEIbHOCTIX W ONPEACICHHUIO HX
¢bynkuii. KoHuenuus MHHHManbHOTO reHoma. IIpuponHble MHUHMMalbHBIE T€HOMBI OaKTepHii,
apxei, 3yKapuoT — UX pa3Mep, YUCIIO TeHOB, 0COOEHHOCTH OpraHU3alHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast aymutopus ¢ 1ockoi. OGopyioBanue sl IEMOHCTPAIIUH MPE3SHTAIH.
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa

Jlureparypy npenocranisier 6a30Basi OpraHU3aLHs
l'ennannii MyrtoBun: Knuaudeckas reHeTuka. [ eHoMuKa v IpoT€OMHKa HACTIEICTBEHHOMN MaTOIOTHH.
Yuebnoe nocooue I'DOTAP-Menua, 2010 1.

JomonanTtenyHas ureparypa
1. I'enst [Texcr]/b. JIptoun , -M., Mup, 1987

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

cmm-mipt.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Cucrema aucranuonHoro ooyuenust Google Meet win Zoom.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMpIX CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalru.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

Baxno ILOGI/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa QU3NKO-XMMUIECKON OMONIOTHH U OMOTEXHOIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: A.A. By3nuH, 1-p 6uoin. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 IpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.1 CrocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3bIKE

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JNEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 Ymeer pemars 3aaa4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pPa3BUTHS,  ONPENCIsITH U
peaTn30BhIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM sI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoi obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Crocoben aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, TIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOMN IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcss K TIOIYYECHHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI «[ eHOMUKay» 00yJIarOIIHiACS JTOKEH:

3HATh:
- TEOPETHYECKHE OCHOBBI METOJJOB TEHOMHKH U METar€HOMUKH.
yMeTh:

- (opMynHpoBaTh M TUTAHUPOBATH 33J1a4K UCCIIE0OBAHUM B 00IaCTH COBPEMEHHON FeHOMUKHU;
- C TOMOIIBI TEPCOHATHHOTO KOMIBIOTEPA HAXOAUTh OHOMUOTpapUIECKyr0 WH()OPMAIHIO I10
3aJJaHHOU TEMaTHKE;
- BOCIIPOM3BOJUTH COBPEMEHHBIE METOMIBI HCCIENOBAaHUS W pa3pabaThiBaTh HOBBIE METOIUYCCKUC
TIOJTXO/IBI [IJIS1 peUIeHUs 3a1ay;
- HCTIOJIB30BATh TEOPETUIECKUE M METOIMIECKHE TTOXOIbI, 00CYKIaeMbI€ B KypCe.

BJIA/IETh:

- METOAMKAMH TUIAHUPOBAHUSA U aHAJN3a JaHHBIX TCHOMHBIX IKCIIEPUMEHTOB;
- OCHOBHBIMH METOAaMH J1a00paTOPHO-OMOXUMHUYECKONW M HHCTPYMEHTAJILHON TNarHOCTHKH.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
Tembl KypCOBBIX:

AHHOTaIUs FEHOMHBIX MIOCJIEIOBATEIILHOCTEI: OCHOBHBIC 33/1a4H U MOAXO/bI K UX PEIICHUIO.
OCHOBHBIE XapaKTEPUCTUKH T€HOMOB I'PHOOB.

OpraHu3zainus TeHOMOB HEMATO]I.

Opranmzanus renoma Drosophila melanogaster.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1.Mcropus pa3BuTHs TEHOMHBIX HCClIeZIoOBaHUN. | eHOMHas1 peBomonus KoHIa XX Beka.
2.I'enomuble ipoekThl. Mepapxudeckuil U moTran-noaxos. Ma3sl TeHOMHOTO IIPOEKTA.
3.CoBpeMeHHbIE METOIbI KAPTUPOBAHUS TEHOMOB.

4.CnoxxHocTH pacui(poBKH F'€éHOMa BBICIINX YKapHOT U IyTH UX IPEOIOICHUS.

5.Cunte3 JJHK in vitro: kOMOOHEHTHl W MpOAYKTHl peakuuu, cBoiictBa JJHKmnommmepas. CrocoOsi
uCronp30BaHust  peakuuu — nonumepusaumu  JJHK g ompeneneHus — HYKICOTHIHBIX
MOCJIEI0BATEIbHOCTEH.

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:
1.CexBenupoanue JJHK no metony Canrepa: BO3SMOXKHOCTH ¥ OTpaHHUYCHHSL.

2.IlpyHUun AeicTBUSA, AOCTOMHCTBA M HENOCTAaTKHM T€HOMHBIX CEKBEHATOPOB BTOPOTO IMOKOJIEHUS,
UCIOJb3YIOUINX PEaKLUI0 MUPOCEKBEHUPOBAHUS

3.IlpuHunn neiicTBus, JOCTOMHCTBA M HENOCTATKM T'€HOMHBIX CEKBEHATOPOB BTOPOTO ITOKOJICHHS,
ucnons3ytounx JHK-noaumepasnyro peakiuo (CeKBeHUpOBaHUEe MyTeM cuHTe3a, [llumina)

4.1lpyHUMI ACHCTBUS, JAOCTOMHCTBA M HENOCTAaTKM TC€HOMHBIX CEKBEHAaTOPOB BTOPOIO IMOKOJICHUS,
HCIIONB3YIONUX AeTeKiuio mpoToHoB (lon Torrent)

5.IeHOMHBIE CEKBEHATOPHl TPETHETO IOKOJICHUS, Hcmnonb3yomue TtexHomoruto SMRT (Pacific
Biosciences): npuHIuN AeicTBUS, IPEUMYIIECTBA U HEAOCTATKI

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEACeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bomnpocs! k 3k3aMeny




1. OcHoBHble 3amauil T€HOMHKH. [Ipennochuiku, BO3HUKHOBEHME U DPa3BUTHE (PYHKIHMOHAIBHOU
TEHOMUKH.

2. Anamu3z BropudHoi cpykTypsl PHK u curnanos tpascisuum.

3. AHaim3 aMUHOKHUCIIOTHBIX TocienoBarenbHocTel. [Ipeackazanue CTpykTypbl U (QyHKIuMi Oenka
(pyHKIIMOHANTBHBIX CAUTOB ¥ JOMEHOB TIO0YJISIPHBIX OCIIKOB).

4. TenomuKa, ¢ LEIH U 33aul, MECTO Cpelu Apyrux Ouonoruyeckux Hayk. CTaHOBIEHHE T€HOMHKU
KaK CaMOCTOSITEJIbHOTO pa3ziesia MOJIEKYISIPHON TeHETHKH.

5. OcHOBHEIE e CpaBHCHUA (BLIpaBHI/IBaHI/IFI HOCHGﬂOBaTGHBHOCTeﬁ). Toueunsie MaTpuIbl CXOACTBA.
6. MCTO,I[BI MHUKPO- U MAKPOCCKBCHUPOBAHUSA, 0COOCHHOCTH U IMPUHIUIIBI UX UCITOJIb30BAHU.
7. KOMHBIOTepHBIe nporpamMmal UCIIOJB3YCMBIC JId aHAJIN3a CCKBCHUPOBAHHBIX HOCHC,I[OBaTeHBHOCTeﬁ.

8. duioreHeTnueckue nepeBbs (METONBI KIAcTEpH3alliM W KiaaucTuieckue meroxabl). [Ipobmema
MEPEMEHHON CKOPOCTH IBOJIOLUHY.

9. Crpykrypa nykienHoBbix kucior (JJHK u PHK). Komnakruzanus monexkyn JTHK. Tonumopdusm
neoitHou criupanu JJHK. O6mmit mnan crpoenus u suasl PHK.

10. CopauuBanue 6enkoB (onaunr), ruapodoOHbiil 3pdexr. CTabuabHOCTh U JeHATYpaLHts.

11. Perynsropusie nocienosarensHoctd B JJHK y sykapuor (Tara-00KChI, SHXaHCEPHI, CailJIEHCOPEI,
aJIalTOPHBIE 3JIEMEHTHI).

12. AnbrepHaTUBHBIN criaiicuHr, pegaktupoBanue JJHK.

13. JluBepreHiust GyHKIIUU: OPTOJIOTH U TAPAJIOTH.

14. Ctpykrypa rena. OCHOBHBIE OTJIMYMS CTPYKTYPHOM OpraHm3alny reHeTUYeCKOoro MaTepuana npo- u
9YKapHOT.

15. OnureHerndeckue ¢axTopbl NoOAaBieHHA W akTuBauuu TpaHckpunuuu. CozpeBanue PHK:
MPOLIECCHUHT U CIUIACUHL.

16. OtkpeiTHe W pa3paboTka yekapcTB. OCHOBHBIE KPHUTEPHU MPEIbSIBISEMbIE K JIEKapCTBEHHBIM
CpelCTBaM.

17. TloHsTHe nUAEPHOTO COENMHEHHA. OTambl pa3pabOTKW HOBOIO JIGKAPCTBEHHOTO Ipernapara.
KommbroTepHsblil u3aiiH JeKapCTB.

18. OrnaBieHue 0a3bl AaHHBIX W TECPMHHOJIOIHA ITOUCKOBBIX CHCTEM. Hcronp30BaHue JIOTMYECKUX
KOM6HHaL{Hﬁ U UHACKCOBBIX TCPMHUHOB. Pabora ¢ KOHTPOJIMPYCMBIMHU CJIOBApsIMH.

19. Ba3bl nanubIX. Turel 6a3 JaHHBIX (TOCIEIOBATEIBHOCTH HYKICHHOBBIX KHCIIOT, TCHOB, TAHHBIC IO
9KCIPECCUH TeHOB U Jp.). [IprmMepsl paboThl ¢ 6a3aMu TaHHBIX.

20. Tunbl 0a3 JaHHBIX (AMHUHOKHCIIOTHBIE IOCIIEAOBATEIBHOCTH OCIKOB, CTPYKTYphl W (PYHKIUH
0€JIKOB, KPUCTAJUINIECKHE CTPYKTYPBI MAJIBIX MOJIEKYJI U JIp.).

21. IlpeackasaHnue W MOACTUPOBAHHME OCIKOBBIX CTPYKTYp (IIpeICcKa3zaHHE BTOPHUYHOM CTPYKTYPBHI,
MOZIEIMPOBAHKE 110 TOMOJIOTHH, PAacIIO3HaBaHUE CIIO0c00a YKIAAKH, Tpe/ICKa3aHne HOBBIX (OJIIOB).

22. DBomronust 6eKoBBIX CTPYKTYp. Kitaccupukamus OEIKOBBIX CTPYKTYP.

23. Tenomumka BHpycOB H (haroB, XapaKTepUCTUKAa BHUPYCHBIX TI'CHOMOB, BHPYCONOIOOHbIE
WH(PEKIUOHHBIC areHTHI (CaTeJUIUThI, BUPOUIbI, TPUOHBI).

24, Mepa cXoacTBa HOCJIG,E[OBaTeJIBHOCTeﬁ. Pacuer BbIpABHUBAHUSA U OIIPCACIICHUC 3HAYUMOCTHU.

25. CrpyKTypHas TeHOMHKa MPOKAPHOT, XapaKTEePUCTHKAa TeHOMOB. MoleKysipHOQHIOreHeTHIecKast
CUCTEMaTHKa U KJIaCCUUECKas MEracuCTEMAaTHKA BbICIIUX TAKCOHOB.

26. AHanu3 aMHUHOKHCIIOTHBIX TOcCIefoBarenpHocTel. [Ipenckasanue cTpyKTypbl U QyHKIUI Oeika
(byHKIMOHATTBPHBIX CATOB U JOMEHOB IIIOOYIISPHBIX OCIIKOB).

27. KoHuenmuss MOJEKYJSPHBIX OBOJIOLMOHHBIX 4YacoB, OCHOBHble monoxeHus. Ilpasuiia
MOJIEKYJISIPHOM 3BOJIIOLIMU.

28. Topu3oHTaJbHBI MMEPEeHOC TEHOB Kak WHGOPMALMOHHBIM (akTop 9SBONIOUWHU. THIIBI
TOPU30HTAJILHOTO TiepeHoca. [loHsATHE MOOUIIBHBIX TEHETHUECKHUX JIEMEHTOB.

29. DnureHeTUYECKHUE (I)aKTOPLI MMOAABJICHUSA U AKTUBALIUU TPAHCKPUIIIHU.

30. MuadopmanmonHoe naBieHne W MHMOPMAIMOHHBIA (aKTOp SBOIIOUUHU. POilb TOpH30HTAIBHOTO
nepeHoca reHoB B BUI000pa3oBaHuy (OCHOBHBIE ITyTH MEPEHOCA).

31. OcHoBHble pa3znenbl OnomH(MOpMATHKH (KOMITBIOTEpPHAs TEHOMHKa, MeTabonoHomuka). [louck
TOMOJIOTHY ¥ BHIPABHUBAHHS TEHETUIECKUX TEKCTOB.

32. Oco0eHHOCTH MONapHOTO ¥ MHOKECTBEHHOTO BBIPABHUBAHMS.
33. buoundopmaruka Kak pa3zaena TeOpur HHGHOPMAIMK: LU U 3a/1a4H.

34. Ilpenckazanue xomupytomumx ydactkoB reHoB 1 ORF. [lpenckazanne QpyHKIIMOHAIBHBIX CUTHAJIOB
(caitToB, paiioHOB).



35. Ilouck roMoOJIOTMM M BbIPaBHUBAHMs I€HETUYECKUX TEKCTOB, MHOXKECTBEHHOH BbIPAaBHHBAaHUE.
CrarucTHuecKuid aHaJIN3 TEHETHYECKUX TEKCTOB.

36. [lomeH apxubakTepuii, 3yoakrepuii u 3ykapuoT. CKOpOCTb MOJIEKYJIIPHON 3BOJIIOLINH.

37. ToueuHasi MaTpULA CXOICTBA: 0COOCHHOCTH CO3AAaHUS U UCIIOIb30BAHUS.

38. [lonsitue curHarypsl 6enka. OCHOBHbBIE Pa3HOBHIHOCTH M UX 0COOCHHOCTH

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1.CexsennpoBanre /JJHK mo meromy Canrepa: BO3MOXHOCTH U OTPaHUYCHUS.

2. Tlomxonpl K wWIACHTH(HKAIMU TEHOB B TEHOMHBIX IOCJIEJOBATEILHOCTSAX M ONPEACICHHUIO HX
dbysakuii. Konnenmys MUHIMANTEHOTO TeHoMa. [IpupoHeie MUHUMATBHBIE TEHOMBI OAKTEpUH, apXei,
9YKapHOT — UX pa3Mep, YHCII0 TeHOB, 0COOCHHOCTH OpTaHU3allnH.

buner 2.

1. DBomroIMs TOAXOIOB K pacinpoBKe TEHOMHBIX MTOCJIEA0BATEILHOCTEH.

2 IlpuHuun neicTBUS, AOCTOMHCTBA M HENOCTAaTKH T€HOMHBIX CEKBEHATOPOB BTOPOTO MOKOJIEHUS,
HCTIONB3YIOLIMX PEAKLUI0 TUPOCECKBEHUPOBAHUSL.

Kpurepuu onieHuBanus
Onenka "ommuno" (10 GayioB) BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka "ormmmuno" (9 OamioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ormnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHBbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, 'PaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJMyYCHHBbIC 3HAHWS HA MpPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka "xopomio" (5 06ayuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
Omnenka "ynoBrneTBopUTeNnbHO" (4 Oamna) BBICTABISIETCS CTYACHTY, MOKaszaBlieMy (parMEHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3liesibl y4eOHOW MporpamMmbl, HEOOXOOUMBIE AJISl AajbHEHIero ooyueHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Omnenka "ynosierBoputenibHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COJEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.
Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH MpOBOJAITCS B NHUCbMEHHOW (opme mo Owieram. B kaxkmom Owiiere TpeicTaBiICHO JiBa
TeopeTuuecKkux Bompoca. [Ipu nmpoBeneHnn sK3amMeHa odydaromemycs npenocrasisercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4arommerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOIO Jaca.



