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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: I'eHOMMKAa MUKPOOPTaHU3MOB
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa Onopuznku

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: W.B. ManyxoB, a-p 61oi. Hayk

[Iporpamma obcyxneHa Ha 3acefanuu kadenpsl onogusuku 27.01.2025



AHHOTANMA

leHomuKa Kak Hayka 3apoawiiack B XX Beke. B ¢okyce 3TO AUCHUILITMHBI HAXOJAUTCS TEHOM - JeTallbHBIN
IIJ1aH, 10 KOTOPOMY NOCTPOEHBI BCE XKHUBBIE CYLIECTBA, U KOTOPBIN MPEAOCTABISAET MOIIHBIA HHCTPYMEHT IS
UX MTOHMMAaHUS U UCIIONb30BaHMs Ha Oiaro 4ejoBeuecTBa. [JIaBHOM TPYTHOCTBHIO HA MYTH yYCTAHOBJIEHUS U
MOHMMAaHMSI 3TOTO IUIaHa sBJsieTcs MpolieMa ero orpoMHbIX pasmepoB. XXI Bek mpuHec ¢ coO0H MeToabl
BBICOKOIIPOM3BOJIUTENILHOIO CEKBEHUPOBAHUS, KOTOPHIE I103BOJIIET OIPENENATh I10CIEJ0BaTENbHOCTU
HYKJIGMHOBBIX KUCJIOT OOJIBLION JUTMHBI U C TIOPa3UTEIbHON CKOpocThio. Takum oOpa3oM, reHOM YelloBeKa
MOXHO «mpounTtath» Bcero 3a 1000 mommapos CIIIA. OnHako, 4ToObI MOMHOIIEHHO BOCIOIB30BaThCSI BCEMU
MPEUMYIIECTBAMH 3THX METOIOB HaM HEOOXOIMMO [eTalbHO MOHMMAarTh MpaBWiIa OpraHu3alud H
(YHKIIMOHMPOBaHUS T€HOMOB (CBOETO DPOJa «OMEPALMOHHYIO CHUCTEMY»), KOTOpBIE OCTAIOTCA JAJIEKO 3a
npenesiaMid  TOCSIraeMOCTH  KaK NPUMEHHUTENBHO K YeJIOBEYECKOMY OpraHu3My, Tak M BOOOIIE K
MHOTOKJIETOUYHBIM OpraHU3MaM, KOTOPblE UMEIOT HECKOJIBKO YpOBHEH opranuzanuu. Ha apyrom koHie mkanbl
CIIOKHOCTU HAXOASTCS MUKPOOBI: BUPYCHI, OAKTEpHH U apXed. DTH Ha MEPBBIN B3I MPOCTHIE OPTaHU3MBI
00JIaIaf0T JITUTEILHON IBONIOIIMOHHON HCTOPUEH, KOTOPast OXBAThIBAET 3HAYUTEIHHYIO YaCTh CTOPUH HaIICH
IUTAHETH, W, OJHOBPEMEHHO C TEM OHHM SBISIIOTCA TNpeAKaMd JUIsi OOJbLIe 4YacTH TeHEeTHYeCKOro
pa3Hoo0pa3us, MPUCYTCTBYIOLIETO ceifyac Ha 3emiie (BKIII04Yasi FeHOM YelIOBEKa).

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

HEJII)}O Kypca ABJIACTCA O3HAKOMJICHUC CTYACHTOB C COBPEMCHHBIMU METOAAMU U MOAXO0AAMU K aHAJIU3Y
TCHOMOB MUKPOOPTraHU3MOB U U3YUCHUIO UX 6Hopa3H006pa31/I$1.

33]13‘[1/[ JAUCHUIIINHBI

Jlatb 0030p CTPYKTYpHI M (YHKIHH T€HOMOB C aKIIEHTOM Ha MPOKapUOTHYECKUX MUKPOOPTraHH3MaXx M
WHCTPYMEHTOB il WX wu3ydeHus (OuoumH(popMmarnka), HEOOXOIUMBIX JUIsi 00pabOTKH OONBIIUX
MacCHUBOB OMOJIOTHYECKUX TOCiIeaoBarelibHOCTel. Kype pa3zieneH Ha TEOpeTHYECKHE M TPAKTHIESCKHE
(bnomHdopMarnyeckue) 3aHATHUSI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh
CTPATEruIo NEUCTBUN

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

VYK-4.1 CnocobeH BecTn OOMEH JieJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOH (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE HallMCaHUsA, NUCBMEHHOIO IIEPEBOJA M PENAKTHPOBAHUSA

KOMMYHHUKATHBHBIE TEXHOJIOTHHU, B TOM YUCjI€  |Pa3IMYHBIX AaKaJEMUYECKHX TEKCTOB (pedeparos, acce,

HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS 0030poB, crareii u T.1.)

aKaJeMHYECKOr0 ¥ IPO(eCcCHOHAIBHOTO VK-4.3 Crocoben MIPEACTABIATh PEe3yABTATHI

B3aMMOJICUCTBHS aKaJIeMMYECKOH M NPOQECCHOHANBHONW [IESITENbHOCTU Ha
pa3IMYHbIX Hay4HBIX MEpPOIPUATHIX, BKJItOYast
MEXIyHapOAHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS




YK-6 Criocoben onpeessTh U peaan30BhIBaTh

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO

MPHOPUTETHI COOCTBEHHOM JCATEIBHOCTH U U npoecCHOHATBLHOTO  Pa3BUTHS,  ONPEICNATH |
CHOcOOBI ee COBEPILICHCTBOBAHMS HA OCHOBE peaNn30BLIBATh MIPHOPUTETHI COBEpPIICHCTBOBAHUS
CaMOOIICHKH COOCTBEHHOM eATEIbHOCTH
OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

HAay4YHbIC 3HAHUS B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0nacTh  cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamIbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
-3 Cniocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX

o o
TAATAAN M) D TINAAATIITATT TrRATIaT™ITATT ARTAATTx

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaTh:

IJIaBHBIC TMIpaBWjla W 3dKOHOMCPHOCTH,
KU3SHCACATCIbHOCTbIO MUKPOOPIraHU3MOB.

YMETb!

ONPENENAIOIINE CTPYKTypy T€HOMOB M HX CBS3b C

1) PaboraTh ¢ OOJIBITMMH MaCCHBaMH OHOJIOTHYECKUX MOCIICI0BATCILHOCTEH.

2) Hcnonp3oBarh NMporpamMmbl Uil MIEHTH(PHUKALWN W aHHOTHPOBAHUS TEHOB, COOPKHM I'€HOMOB U
METareHOMOB U aHaJIn3a He0OpPabOoaTHHBIX MOCIEA0BATEILHOCTEH.

3) BbiaensaTs u cUCTEMaTU3UPOBATH OCHOBHBIE HJIEH B HAYYHBIX TEKCTAX;

4) KpuTHYeCKH OIEHHBATH JIFO0YIO MOCTYMAIONIYI0 HHPOPMAITUIO, BHE 3aBHCUMOCTH OT UCTOUHHKA,

5) T'enepupoBaTh HOBBIE HJEH U METOIMYECKHE PEILICHHUS;

6) OcymiecTBIsATh MPOEKTUPOBAHNE CBOCH HAyYHOU JESTENbHOCTH;

7) IlpencraBnaTh CBOU Hay4YHBIE PE3YJbTAThl B YCTHBIX JOKIIAaX.

BJIAJIETh:

1) MeropgaMu TEOPETUUECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHHUS;

2) HaBbikamu noucka (B TOM YHCJE C MCIIOIb30BaHHEM WH(MOPMAIMOHHBIX CUCTEM M 0a3 JaHHbBIX),
00paboTKH, aHaJI13a U CUCTEMaTH3aluy NHPOpMAIIH;

3) HaBbikamMu KpUTHYECKOTO aHAJN3a U OLIEHKH COBPEMEHHBIX HAyUHBIX JOCTHKEHUH.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenre B MUKPOOHOIIOTHIO 2 2 4
) Crpyktypa u (byHKIIMOHMPOBaHNE ) ) 4
OaKTepHaIbHBIX TEHOMOB
3 CpaBHHTEIbHASA TEHOMUKA 2 2 4
4 dutoreHeTHKA U YBOIIOHUS 2 2 4
5 CexBeHUpOBaHUE COOOIIECTB: ) 5 4
MeTareHOMUKa
6 TpaHCKpUTITOMUKA U TPOTEOMHUKA 2 2 4
7 ['eHOMBI BHpPYCOB 1 IPOTHUCTOB 3 3 6
Nroro gacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)

1. BBesieHre B MEKPOOHOIIOTHIO

Kparkwuii 0630p 6monornu 6akrepuii 1 apxeit, knaccuukauu MUKpOOPTaHU3MOB.




2. CtpykTypa ¥ (yHKINOHUPOBAHUE OAKTEPUAIBLHBIX TEHOMOB

OOmue 0COOEHHOCTH OpraHu3aluu OaKTepHaJbHBIX PEMIMKOHOB, BKJIIOYAs THIIBI, TOIMOJOTHIO,
oO01ire CBOKWCTBA U apaMeTPhbl, U T.II.

3. CpaBHHUTEIbHAS TEHOMHKA

BayrpusugoBoe pasnoodpasue reHoMoB: manreHoM. Kopowuii reHom. ['omonorus. Knacteps reHoB.
AHHOTAIHSI TEHOMOB.

4. OUIoreHETHKA U DBOIIOLINS

Hcnonp3oBanne HOCJ'Ie,Z[OBaTeHBHOCTeﬁ KaK MOJICKYJIIPHBIX XpOHOMCTPOB. KOHLICHL[I/IH (I)I/IJIOFGHI/II/I.
CunTeTnyeckas TCOpPUA OBOJIIOLIUH. HOHYH}IHI/IOHHa}I ICHCTHKa MW TCHOMMHKA. BepTI/IKaJIBHaﬂ n
ropu3oHTaJibHasd HACJICACTBCHHOCTD.

5. CexBeHHPOBaHHUE COOOIIECTB: METAar€HOMHKA

MeTomoOTHYeCKEe OCHOBBI METarecHOMUKH. ba3oBble NPUHIMIIBI  MHKPOOHOH  IKOJIOTHH.
CekBeHHUpOBaHUE U cOOpKa MeTareHoMoB. bronorudeckoe pazHooOpazue MUKPOOHBIX COOOIIIECTB.

6. TpaHcKpUNTOMHUKA U IPOTEOMHUKA

lenotunn u Qenorun Oakrepuidl. MexaHU3MBI peryimsinuu. MeToqoJOTHYeCKUe OCHOBBI M3YUYCHHUS
SKCHPECUHU F€HOB B MUKPOOPIaHNU3MaXxX M X COOOIIECTBaX.

7. IeHOMBI BUPYCOB U ITPOTUCTOB

Knaccudurkanusi BupycoB. daroBble TeHOMBI KaK PEIIMKOHBL. BUpPYCBl )KMBOTHBIX M PacTEHHU.
BBeznenue B IMTONOTHIO 3yKapHOTHYECKON KineTKu. Kinaccuduxarus mpoTucTos.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

1. YueOHast ayquTOpHs C MEAUAIIPOSKTOPOM M IKPAHOM, JOCTYIIOM B ceTh MIHTepHeT.
2. HeoOxonumMoe mporpaMmMHoOe oOecredeHue.
3. ObGecnieueHre caMOCTOATENBHOM paboThI - 6a3bl TAHHBIX 10 KypHAJIaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1.Structure and Function of the Bacterial Genome, Charles J. Dorman. 2020 John Wiley & Sons, Inc.
2.Sequence, Evolution, Function, Koonin and Galperin, Kluwer Academic Publishers, 3003.

JlononHuTeNbHAS TUTEPATypa
1.Computing for Comparative Genomics, Ussery. Springer 2008.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



I[Tpu moArOTOBKE M MPOBEACHHUH JICKIIMOHHBIX 3aHATHUI UCIIONb3YETCS CETh HHTEPHET.
Kpome Toro, ucnoneiyercs Libre Office, a Takke rpaduyeckuii maket Ink Scape.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4arollui IUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMIHbIX 3a4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— NpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAgaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kaeapa Onopusnku

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: W.B. ManyxoB, a-p 61os. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, IMHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M TNpOo(EeCCHOHANBHON AEATENbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeiessITh U peaan30BhIBaTh

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO

MPHOPUTETHI COOCTBEHHOM JCATEIBHOCTH U U npoecCHOHATBLHOTO  Pa3BUTHS,  ONPEICNIATh |
CHOCOOBI ee COBEPILICHCTBOBAHMS HA OCHOBE peaNn30BLIBATh MIPHOPUTETHI COBEpPIICHCTBOBAHUS
CaMOOIICHKH COOCTBEHHOM IEATEILHOCTH
OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
npo(eCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTalbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHUe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aJa4u, IPOBECTH

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

aHaJI3 Pe3ysibTaTa U MPEeACTaBUTh BHIBOAbI,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

pelaTh 3aa4u, B TOM YUCIiIe pa3padbaTbiBaTh U
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBIX SBJICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OTyYaTh

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

HOBBIC HAYYHBIC PC3YJIbTAThI

IMK-1.3 CrnocobeH MNpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢

MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX

Hay4yHOM 3ajai€ W UHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIAHBI «] eHOMUKA MUKPOOPTaHW3MOBY» 00YYarOLIHIACS TOTKEH:

3HATh:
[MIaBHBIC MPaBWJIAa U 3aKOHOMEPHOCTH,
KHU3HEEATETbHOCTbI0O MUKPOOPTaHU3MOB.
yMeThb:
1) Paborats ¢ 6ompLIIMHU MaccuBaMu OHO

OIllpeNeISIIoIUE CTPYKTYpY TE€HOMOB M HUX CBi3b C

JIOTHYCCKUX IMOCIICIOBATCIBHO CTeil.

2) Hcnonp3oBaTh mporpamMMsl JUis WACHTH(UKAIMM U aHHOTHPOBAHUS I'€HOB, COOPKHM I'€HOMOB U
METareHOMOB U aHaJIn3a HeoOpaOOATHHBIX MOCIE0BATEILHOCTEH.

3) BbiaensaTs ¥ cUCTEMaTU3UPOBATh OCHOBHBIE UJIEU B HAYUHBIX TEKCTAX;

4) Kpurndecku OLeHUBaTh JIIO0YIO MOCTYMAIOIIYI0 HHPOPMALIMIO, BHE 3aBUCUMOCTH OT UCTOYHHKA;

5) T'enepupoBaTh HOBBIE HJIEU U METOAMYECKHE PEIICHHUS;

6) OcymecTBIATh NPOCKTUPOBAHUE CBOCH HAYYHOH 1S TEIHOCTH;

7) IlpencraBiaTh CBOU HayuyHbIE PE3YJbTAThl B YCTHBIX JOKJIA/aX.

BJIAA€Th:

1) MeTonaMu TEOPETHYECKOTO M AKCIIEPUMEHTAIIBHOTO HCCIICIOBAHUS;

2) HaBblkamu moucka (B TOM YHCJIE C UCIIOIB30BaHHMEM WH(OPMAIIMOHHBIX CHCTEM W 0a3 JaHHBIX),
00paboTKH, aHaKM3a U CUCTeMaTH3auy HHPOPMAIUH;

3) HaBblkamMu KpUTHYECKOTO aHAJIM3a U OLCHKH COBPEMEHHBIX HAYYHBIX JIOCTIKCHHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




[TpumMepsl TeM KypcoBbIX paboT/pedepaTos:
1. BHyTpuBHI0BO€E pa3HOOOpa3He reHOMOB.

2. Konmenmust ¢unorennu. CHHTETHYECKass TeOpHus OBOJIONMH. [lOMylsiiiMOHHAS TEHETHKA W
T€HOMHUKA.

3. MeTomoaorn4eckue OCHOBEI METar€HOMHUKH.
4. MeTof0J0THYEeCKIE OCHOBBI M3yUeHUs IKCIIPECHH TeHOB B MUKPOOPTaHU3MaX U UX COOOIIEeCTBAX.
5. Bupycsl )KMBOTHBIX ¥ pacTEHUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. CocTaBUThH CIMCOK MOAXO0B K ONPEAEICHUIO Hauasla peITMKalluy B OaKTeprualbHON XpOMOCOME

2. Onucarp pa3nu4HbIe TONOJIOTHH OAKTEPUAIBHBIX PEIUINKOHOB.

3. Ompeznenure MaHT€HOM U OOBSICHUTE MOAXO/BI K €T0 OIMHCAHUIO.

4.Kakyo cTeneHb COXpaHeHHsI CHHTEHHH BBl OKUJAETE NPH CPAaBHEHUH JABYX BHJIIOB OAKTEPHI OAHOTO
W TOTO e poja, uMes B BUIY: TOJHBIN TeHoM, omepoHbl, pacmnonoxenne TPHK, pacnomoxenwue
[S-anemenToOB.

5. Kakue anropuTMbl MOKHO HCIIOJIB30BaTh AJISl MOCTpoeHHs (uinoreHeTnyeckoro aepesa 16S pPHK?
Uro Takoe unorenomHoe nepeBo? Kak BbI onpezensiere mokpeitue?

6. Omnpenenure U NpUBEIUTE IPUMEPHI TOPU30HTAIBHOTO IEPEHOCA TEHOB.

7. Kakas monb3a oT hoCMUIHBIX OMOIHOTEK B COBPEMEHHOW METATeHOMHUKE, €CJIM TAKOBbIE UMEIOTCSI?
8. OnuumuTe 1mary 1o co31aHuI0 TeHoMa U3 METareHoMa.

9. IlpeumyniecTBa U HEJOCTATKN OAWHOYHBIX aMIUTU(HUIUPOBAHHBIX TEHOMOB.

10. Kak onpenenuth caliT Hayana TPaHCKPHUIINK reHa?

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB

buner 1.

1.Kakyto crenenp coxpaHeHUs! CHHTEHUU BBl OKMAAETe MIPU CPAaBHEHHUHU JIBYX BHUIOB OaKkTepuil OIXHOTO
W TOTO e poja, uMes B BUIY: TOJHBIN TeHoM, omepoHsbl, pacmnonoxenne TPHK, pacnomoxenwue
[S-anemenToB.

2. OnuuTe Ward 1o CO3JaHHI0 TeHOMa U3 MeTareHoMa.

buner 2.

1. Onpexnenurte U npuUBeIUTE MIPUMEPHI TOPU3OHTATILHOTO MIEPEHOCA TEHOB.

2. OnpenenuTe NaHT€HOM M OOBSICHUTE TOAXO/IBI K €r0 OIHCAHUIO.

burer 3.

1. Onucarp pa3auyHbIe TONOJIOTHH OAKTEPHATBHBIX PETLITUKOHOB.

2. IIpenmymiecTBa 1 HENOCTATKYA OAMHOYHBIX aMIUTM(PULIUPOBAHHBIX TEHOMOB.

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MNporpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTENBbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHunpoBaHHBIA 3a4eT MPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ouiete
NPE/ACTaBICHO JBa TeopeTuueckux Bompoca. Ilpum mpoBenennn auddepeHIHpOBaHHOTO 3aueTa
oOyuaromemycsi npenoctasisiercsi 30 MUHYT Ha moAarotoBky. Ompoc oOydaromerocst He IOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



