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: KommnbloTepHbIil [U3aiiH MaTepHajIoB U JIEKapCTB
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
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 cocraBuiu:

A.B. SlanikuH, KaH1. Gu3.-MaT. HAyK
N.A. Kpyrnos, kanj. ¢us.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefqanun Ou3Tex-Kiacrepa akageMHIecKol U HayqHo# kapeephl 17.04.2023



AHHOTANMA

B pamkax kypca cTygeHTHl OyayT O3HAKOMIJIGHBI C OCHOBHBIMHU IOHATHSMH (PH3MKH KOHIICHCHPOBAHHOTO
COCTOSIHMSI, MAIIIMHHOTO OOy4YeHMs W KOMIIBIOTEPHOTO JAW3aiiHa HOBBIX MarepuanoB. B mepBom Onoke OymyT
pa3o0paHbl HEOOXOAMMbIE TEPMUHBI M TIOAXO/Ibl MAaTePHATIOBEICHHS, TAKAE KaK KPHCTAILTMYECKAs CTPYKTypa
Marepuala, IUIOTHOCTh (POHOHHBIX M 3JIEKTPOHHBIX COCTOSIHUM M JAp., @ TaKXKe MPEACTaBICHBI IMOIXOJBI
KOMITBIOTEPHOTO JM3aifHa HOBBIX MaTepHajioB. Bo Bropom Gioke OyayT paccMOTPEHBI OCHOBHBIC alTOPHTMBI
MalMHHOTO O00y4eHusi (JIMHEiHas perpeccHs, HEHPOHHBIE CEeTH, ITyOoKoe 00ydeHHUE) W TIOKa3aHbl MPUMEPHI
UX MPUMEHEHUsS] B KOMITBIOTEPHOM JIM3aifHe MarepuasioB. B Tperbem Onoke OyayT pa3oOpaHbl XapaKTepHBIS
npuMeps! HHYOPMATHKH MaTepUalIoB.

JlJis MHOTHIX M3 paccMaTpHBaeMbIX METOJOB MAlIMHHOTO OOYYEHHs M KOMITBIOTEPHOTO JU3aiiHa MaTephalioB
OyayT pa3o0paHbl MpUMEPHl UX pealln3alfi, B TOM 4ducie Ha s3bike Python B pamkax Oubmmorex sklearn,
keras u pytorch. B koHIme Kypca cTyleHTaM MOTYT OBbITh MPEAJIOKEHBI aKTyallbHbIC Hay4dHBIC 3aJ1aud 10
JU3aiiHy HOBBIX MaTepUalioB, HEOOXOIUMBIX IS UHYyCTPUH.

1. leau u 3apauun

eap AUCUMNIMHBI

O3HAKOMJICHHE CTY/ICHTOB C OCHOBHBIMH IIOAXOJaMH KOMIIBIOTEPHOTO JHW3aifiHa MaTepuaioB u
npUMepaMHy 3ajad Mo MOUCKY HOBBIX MaT€pPHajOB, B TOM YHCIIC PEIIAEMBIX C IIOMOIIBIO aJITOPUTMOB
MAaIIMHHOTO OOYy4eHHUSI.

3agauu AUCHMIIHHBI
° AxTyanuzanys 3HAHMH CTYIEHTOB IO OCHOBaM (HU3UKH KOHJCHCHUPOBAHHOIO COCTOSHUS
NPUMEHHUTEIBHO K MaTepHalOBEACHHUIO.

® HpI/I06peTeHI/Ie 3HAHWM W HABBIKOB MOJIb30BAaHMUS METOJaMU MAIIMHHOTO O6y‘leHI/I$I B pa3JIMYHbIX
aCIICKTax (1)I/ISI/IKI/I KOHACHCUPOBAHHOT'O COCTOAHUA.

e [lonydyeHue HaBBIKOB pELIEHMs aKTyaJIbHBIX 3a]lau KOMIIBIOTEPHOTO Ju3aiiHa MarepuajoB, B TOM
YHCIIE C TOMOILBIO METOIOB MALTMHHOTO 00YYECHHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
mpoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIMK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00sacTn OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHuKi W (U3UKH U CHOCOOCH HMX MPHMEHSTh IpH
peleHnn 3a1a4 NpoQeccuOHaNbHON AEATENbHOCTH

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

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOCH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHalbHON
poeCCHOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO()eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUS PE3YNBTaTOB HAYYHOW IEATENBHOCTH B pPaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Criocoben BbIOMpaTh 1 (MIH) pELICHUS




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

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

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTH4eCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITENLHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HaydyHOW 3ajjaye W MHTEPIPETHPOBATH  IOJTYYEHHBIC
PpE3YNBTaThI
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaIN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

(MonenupoBaHKUe) € HCIOIb30BAaHMEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
OCHOBHBIE TIOJXOJ(bI KOMITBIOTEPHOTO TN3aiiHa MaTepUaoB.

YMETB:
dbopMynHpoBaTh 3a7ady TakK, YTOOBI €€ MOXKHO OBUIO PEIIUTh C IMOMOIIBI0 METOJOB KOMIIBIOTEPHOTO
IU3aiiHa MarepualioB; MOAOMPAaTh ONTHUMAJIBHBIA JJISi PELICHHS KOHKPETHOH 3alaud alirOpUTM;
aHaJIM3UPOBATh [10JYyUYEHHbIE PE3YIIbTATHI.

BJIaJIETh:
OCHOBHBIMU TOHSTHAMU (PU3UKHA KOHACHCHPOBAHHOIO COCTOSIHHMS, MAIIMHHOTO OOYYeHHUS H
KOMITBIOTEPHOTO JM3aiiHa MaTepHasoB; HAaBBIKAMH Pa0OTBI ¢ OCHOBHBIMHU aJTOPUTMAMU MAaIlIMHHOIO
00y4eHHsI ¥ KOMITBIOTEPHOTO JU3aiiHa MaTepHasoB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

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



No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 BBenenue B MatepuaioBeicHUE 2 2
) CB;[U35 XUMHYECKUH COCTaB/CTPYKTypa — 4 4
CBOMCTBO
3 Ju3zaiin marepuanos 2 2
4 Beenenre B MmaimmmHHOE 00y4eHHE 2 2
5 JIuHeriHple MOIEIM B MAaIIWMHHOM ) )
oOyueHumn
6 Heiiponnsle cetu u mrybokoe o0yueHne 3 3
7 ANTOPUTMBI  ONTHUMH3AIMH, AKTHBHOE 3 3
oOy4eHune
MesxaroMHbIE MOTEHIIUAJIBI
8 B3aMMOJICICTBUSA HAa OCHOBE QJITOPUTMOB 4 4
MAaIIMHHOTO OOY4eHUs
9 HUndopmaruka marepraios 4 4
10 HpI/Il\fepBI YCIIEIHOTO KOMIIBIOTEPHOTO 4 4
nu3aiiHa MaTepuanoB
Hroro wacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. BBenenue B MaTepuanoBeIcCHIE

Kmrouesrie IOHATHSA, KJIIACChl MAaTCPHUAJIOB U HUX CBOﬁCTBa, TCHACHLIWU B PAa3BUTUC U COBPEMCHHOC
COCTOSIHUEC MAaTCPpUAJIOBCACHM .

2. CBsI3b XUMHUYECKHUI COCTaB/CTPYKTYpa — CBOHCTBO

[lonsATHe CBA3M XUMHUYECKOIO COCTaBa U CTPYKTYphl MaTepuasioB ¢ ux cBoicTBamu. [lomxonsl u
METOABI U TOMCKa 3TOM cBA3W. MHOroMmaciitabHOe MOIEIMpOBaHME MH(OpMATHKA MaTEpUAJIOB.
[TpumMepsl pa3zpaboTaHHBIX MOJIEJICH Ha ONPEICTICHHsI CBOMCTB MaTepHaoB.

3. Au3aiin MarepuanoB

[loHATHE KOMIBIOTEPHOTO OM3aiiHA MaTrepHajioB, OCHOBHBIC LeNu M mpobiembl. O030p METOI0B
JM3aifHa MarepuajoB Kak crocoba TOMCKa MaTepualioB C 3aJaHHBIMH cBoiicTBamMu. [lpumepsl
Jy4IINX MAPOBBIX MPAKTHUK.

4. Brenenne B MalmmHHOE 00yueHUE

UYro takoe MammHHOe oOydeHue? [locTaHoBKa 3amayv MAOIMHHOTO OOy4YeHHs, Kiaccu(UKaius
QITOPUTMOB COTJIACHO PeIlacMbIM 3ajiadaM. 3HAKOMCTBO ¢ Oubnmorekamu Python, comepskammmu
OOJBIIOE KOJIMYECTBO IOJIE3HBIX HMHCTPYMEHTOB: OT OBICTPBIX OIEpalii ¢ MHOTOMEPHBIMH
MacCHBaMH JI0 BU3YAJIM3aLUH U peajH3allii Pa3jIMuHbIX MaTeMaTHYeCKUX METONOB (numpy, scipy,
matplotlib, pandas).

5. JIuneiHbIe MOZIEH B MAIIMHHOM O0y4YeHUH




M3y4yeHne OfHOTO M3 OCHOBHBIX CIIOCOOOB pEIIEHHs 3a/lad MAIIMHHOTO OOy4YeHHS — JIMHEWHBIX
Mozerneid. OnTUMU3aIMs TUIIEPIIApaMETPOB AITOPUTMOB M MX NMPHUMEHEHHE B PA3IMYHBIX 3a/adax
perpeccun W knaccuduranmu. [Ipobnema mepeoOydeHuss ©u  cHnocoObl  OOpHOBI € HEW.
Kpocc-Banuanusi kak oleHKa CIIOCOOHOCTH ajJropHTMa JIaBaTh XOPOIINE TPEICKa3aHus Ha HOBBIX
JaHHBIX. Pa300p OCHOBHBIX METPHUK KauyeCTBa JTMHEHHBIX MOJIEIICH.

6. Heiiponnsie ceTr u TiryboKoe 00yueHHe

OmnpeneneHne HEMPOHHOM CETH KaK MareMaTHueckoro airoputma. CTpykTypa HEHPOHHOH ceTh U
METOJbl ONTUMH3ALUMU €€ TuIepnapamerpoB. MeTox 00paTHOrO pPaCHpPOCTPAHEHHS OIIMOKH.
[lepeoOyuenne HeipoHHBIX ceTell. OnrcaHue CBEPTOYHBIX U TPadOBbIX HEMPOHHBIX CETEH.

7. AIIFOpI/ITMBI OIITUMHU3AIlH1, aKTUBHOC O6y‘ICHI/IC

N3ydeHre OCHOBHBIX alTOPUTMOB ONTHMH3AIUHN (DYHKITHH, B TOM 4rciie baiiecoBCKO# onTuMu3anum
Y 3BOJIIOIIMOHHOTO anroputMma. [IpuMepsl IpUMeHeHHs allTOPUTMOB ONITUMHU3AIMHA B KOMITBIOTEPHOM
MaTepuagoBelecHH. AKTHBHOE OOydeHHe KakK CIoco0 OIpeneieHus CTENeHH 3KCTPANOSIuU
MoJIeNIel MallTMHHOTO 00yYCHHUS.

8. MexxaTOMHbBIE MOTEHIIMAJIbl B3aUMOJICHCTBUS HA OCHOBE AJITOPUTMOB MAIIMHHOTO o6yqun>1

Onucanue TOHATUS MEXKATOMHBIX ITOTEHIMANOB, a TakXe OOBACHEHHE HEOOXOAMMOCTH HX
WCIIONIb30BaHUsl B PEIICHHWH 337ad KOMITBIOTEpHOrO JAM3aiiHa MarepuaioB. l3ydeHume OCHOBHBIX
TUTIOB MEXATOMHBIX TIOTEHIIMAJIOB HAa OCHOBE alrOpUTMOB MammHHOro oOydenus: GAP, MTP,
SNAP u np. Obyuenue mexxatomuoro noreHuuana MTP Ha npeanoxeHnHoil 0a3e JaHHBIX B XOAE
[IPAKTUYECKOI'O 3aHATHUSA JJIs pacueTa TeMIepaTyphl IJ1aBJICHHsI aJlOMUHUS.

9. Mudopmatrka MaTepraios

Onpenenenne NoHATHS “‘WHpOpMaruka matepuanoB”. [lowck B3amMOCBsi3eld MEXKIYy CTPYKTYpOH U
CBOWCTBAaMH MAaTeprajoB C MOMOIIbIO METOIOB HH(POPMATHUKH MaTepuajoB. PelieHrne npakTuyeckux
3a71a4 1O TNPEJCKA3aHUI0 MEXaHWYECKHX CBOWCTB CTaleH, IIMPUHBI 3alPEIIeHHON 30HBI U JIPYyTUX
CBOWCTB C MOMOIIBIO METOAOB MHPOpPMATHKN MaTepuasioB. O0ydeHue rpadoBbIX HEHPOHHBIX ceTeil
IS peIeHNs 3a/1a4 MH()OPMATHKH MaTepHaIoB.

10. IlpumMeps! yCHEIHOTO KOMIIBIOTEPHOTO AU3aiiHa MaTepHaioB

JeMoHCcTpauuyu BO3MOXKHOCTEN U YCIIEIIHOIO MCIOJIb30BAHUS KOMIIBIOTEPHOIO IM3aliHa MarepruajioB
B MPHUKJIAJHBIX LENSIX HAa OCHOBE JIByX NPHMEPOB: AJIOMHHHMEBBIC CIUIABBI JJISI a3POKOCMHUYECKOTO
IPUMEHEHHUs] U MEeTaJlJI-OpraHUYeCcKue KapKachl Ul XpaHeHHs Bopopona. lcroiab3yeMble METObI
MaIIMHHOTO OOy4YeHHs IS MOCTPOCHHS MOJENel, MOWCKA M ONTUMHU3ALUH MaTepUalIOB, aHAJIU3a
TOYHOCTH U SKCIIEPUMEHTAJIbHASI BaIUIALMSL.

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

VYueGHast ayTuTOpHs ¢ IPOEKTOPOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa
1. ®nax, [lerep. MammnHoe oOyyenne. Hayka u HCKyCCTBO OCTPOEHUS aliTOPUTMOB, KOTOPBIE
M3BJIEKAIOT 3HAHMS U3 JaHHbIX, 2017.

2. Géron, Aurélien. Hands-on machine learning with Scikit-Learn and TensorFlow: concepts, tools,
and techniques to build intelligent systems. " O'Reilly Media, Inc.", 2017.

JomnonHurensHas aureparypa



1. Mromnep, A., and C. I'Buno. "BBenenue B MmammHaHOe o0ydeHue ¢ momolinbsto Python." PykoBoacTso
JUTSI CTICTIMATTUCTOB 10 padoTe ¢ nanubMu, 2017.

2. Mupkun, b. I. "BBeficHre B aHamM3 1aHHBIX: YIEOHHUK M IPAKTUKYM Il OakaiaBpuara u
Maructparypst”, 2014.

3. Li,J., Zhang, Y., Cao, X. et al. Accelerated discovery of high-strength aluminum alloys by machine
learning. Commun Mater 1, 73 (2020).

4. Ahmed, A., Seth, S., Purewal, J. et al. Exceptional hydrogen storage achieved by screening nearly
half a million metal-organic frameworks. Nat Commun 10, 1568 (2019).

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

https://ru.coursera.org/specializations/machine-learning-data-analysis
https://yandexdataschool.ru/edu-process/courses/machine-learning
https://lectoriy.mipt.ru/course/MachinelLearning-L/lectures

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATH,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHSATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

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

BaxHo 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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

Du3zTex-KIIacTep aKaJeMUIeCcKOi U HayuyHO! Kapbepsl (Boruncnurensuas husnka
KOH/ICHCUPOBAaHHOTO COCTOSIHUS M )KUBBIX CUCTEM)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH
PazpaGoTunkm:

A.B. SflannkuH, kav1. Qus.-Mar. HayK
W.A. Kpyrnos, kana. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

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

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

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

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

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

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
IMK-3.1 Tlonmmaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

000pynoBaHUs (cienmanu3upOBaHHBIX
MIPUKJIAJAHBIX TPOTPAMM)

IIaKCTOB




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben [IPOBOANTD 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usyueHusi AMCIUIUIMHBI «KOMIBIOTEpHBIA JTM3aliH MaTepHalioB W JIEKapCTBY» OOyYaroluiics
JOJKEH:

3HATh:
OCHOBHBIE TIOJXOJ(bI KOMITBIOTEPHOTO TN3aiiHa MaTepUaOB.

yMeTh:
dbopMynHpoBaTh 3a7ady TakK, 4TOOBI €€ MOXKHO OBUIO PEIIUTh C IMOMOIIBI0 METOJOB KOMIIBIOTEPHOTO
IU3aiiHa MarepualioB; MOAOMPAaTh ONTUMAJIBHBIA JJISi PELICHHS KOHKPETHOH 3alaud alilrOpuTM;
aHaJIM3UPOBATh [1OJYyUYEHHbIE PE3YIIbTATHI.

BJIaJeTh:
OCHOBHBIMH TOHATHAMU (PU3UKHA KOHACHCHPOBAHHOIO COCTOSIHHMSI, MAIIMHHOTO OOYYeHHUS H
KOMITBIOTEPHOTO JM3aiiHa MaTepHasoB; HAaBBIKAMH Pa0OTHI ¢ OCHOBHBIMHU aJTOPUTMAMU MAaIIMHHOIO
00y4eHHs1 ¥ KOMITBIOTEPHOTO JU3aiiHa MaTepHaioB.

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

3ananue 1.

s mpenocTaBieHHON 0a3bl JaHHBIX 110 CBOMCTBaM OIpPEIEIEHHOTO Kjlacca MaTepHaioB MPEIJIOKUTD
MOZIEJIb MAIIMHHOTO 00y4YeHHUs IS MPEeICKa3aHNus CBOWCTBA Ha OCHOBE XapaKTEPHCTHK MaTepHaioB M3
0a3bl JaHHbIX. ONpeaesnTh TOYHOCTh 00YUYEeHUsI MOJIENH U ee Ipeackazanus. [Ipu paspaborke Mopenu
JOIyCKaeTcsi MpeoOpa3oBaHUE M JIOTIOJHEHHE MCXOAHBIX XapaKTEepUCTUK MaTepuanoB. Mozenb
MAaIIMHHOTO OOY4EHHS U €€ apaMeTphl 00ydaroIuecs: BBIOUPAIOT CAMH.

3ananue 2.

Jlns mpenocTaBlieHHOW 0as3bl JaHHBIX IO CBOMCTBAM ONPENEIICHHOTO Kiacca MaTephalioB MPOBECTH
MOUCK HOBBIX MaTepualioB C YIYYIICHHBIMH CBOWCTBAMH M OIICHKY TOYHOCTH HPOTHO3a CBOWCTB.
Monens [uis  TIpencKa3aHWs CBOWCTB M alrOPUTM ONTHMH3AIMK  XapaKTEPUCTHK Marepuala
o0ydJaroruecs: BBIOMPAIOT CaMOCTOSTENHHO.

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

Hepequb KOHTPOJIBHBIX BOIIPOCOB
1. KmroueBnie HarrpaBJICHUSA COBPECMCHHOTO PA3BUTUA MaTepI/IaHOBe,I[eHI/IH?

2. Kakue CymiecTBYIOT MOJXOBI IS CO3aHUS MOJENICH CBS3M XMMHYECKOTO COCTaBa/CTPYKTYpPHI —
CBOWCTBO?

. Jluzaiin MaTepuanoB: e, METOABI M MOXOABI ¥ MTPOOIeMbI?
. B 1eMm cocrout npuHIMI paboThl aIropuT™Ma IpaJIueHTHOTO cITycKa?

3
4
5. Uro Takoe TUHEWHAs! pErpeccHsi, U KaKue CriocoObl PETYISIPU3AIMH B HEH MOTYT UCIIOIB30BaTHCSI?
6. B uem cocTOUT NPUHIMII U JUIs YETO UCIIONB3YETCsI METOA Kpocc-Balnuaauu?

7. Kakne Bo3MOXXHBIE (DyHKIIMU aKTUBALIUHU UCIIOJIB3YIOTCS B HEHPOHHBIX CeTsAX?

8

Kakne mertompl mpemoTBpalieHus nepeoOydeHus (peryispu3alyiu) i HEHPOHHBIX CETeH BBI
3naere? Kak onu paborarot?
9. IlpuBecTu HpUMEphl ATTOPUTMOB ITyOOKOro oOydueHus. [louyemMy OHU BBIACISIOTCS B OTACIbHBIN
KJIacC METO0B?
10. IIpoBenuTe cpaBHEHHUE IO TOYHOCTH U CKOPOCTH PabOTHI B pacyeTe SHEPTHsl U MEKATOMHBIX CHII C
MOMOIIBIO TeOPHH (HYHKIIMOHAJIA MJIOTHOCTH M MEKATOMHBIX MTOTCHITHAJIOB?
11. B yem 3akiroyacTcs MPUHIUI OOYYCHHS MEXKATOMHBIX IMOTCHI[HATIOB HA OCHOBE AJITOPUTMOB
MAaIIMHHOTO O0y4eHus?



12. ITpuBenuTe IpUMEPH MEKATOMHBIX TOTEHIIMAIOB HA OCHOBE aJITOPUTMOB MAIIMHHOTO 00y4YeHus?
13. TIpuBecTH alnropuTMbl, UCIONb3YIOLUIMECS Ul ONITUMU3ALUHY.

14. Uro takoe mH(popmarnka marepuanoB? Kakue 3ajaqr BO3MOXHO peliaTh C MOMOIIBIO JIAHHOTO
KJjlacca METomoB?

15. Kakue moaxoap! CymecTBYIOT Al JOPMHUPOBAHUS IPU3HAKOB?

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. C ucmonp30BaHHEM TPAIUEHTHOIO CIIyCKa MPOBECTH MHHHMHU3ALUIO MO MapaMerpaM (QyHKIHIO
OMMOOK B INHEHHOHN perpeccuy.

2. BbiOparh apXuTeKTypy M (QYyHKLIHIO aKTHBAIMM Ui HEHMPOHHOH ceTu, OOy4HTh €€ M CPaBHUTH
omMnOKy npenckazanus (Ha Kpocc-BaJMAAlN) ¢ METOIOM JIMHEHHON perpeccum.

3. Jns mpeanioeHHOro aaraceta oOyuuTh noteHuuan MTP u paccunrars ommoOKy mpenckazaHust
SHEPIUui U MEKAaTOMHBIX CHJI.

4. Jlns npennokeHHoM 0a3bl JaHHBIX MO CBOHCTBAM MaTEpUAIIOB OMPENEIUTh Hauboee MOAXOSIIIHA
QITOPUTM MAIIUHHOTO 00yUYeHHS.

5. Jus mpemiokeHHOW Oa3bl AAHHBIX [0 CBOWMCTBAM MAaTepHallOB ONpPENEIUTh Hanbosee BasKHBIC
MPU3HAKH, 1aTh (PU3NYECKYIO HHTEPIPETALHIO.

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB

buner 1.

1. KiroueBble HampaBIeHUSI COBPEMEHHOTO Pa3BUTHS MaTepraIoBeIeHuUs?

2. Kakue Bo3MOKHBIE ()YHKIIMW aKTHBAIMU MCIIONB3YIOTCS B HEHPOHHBIX CETAX?

3. IIpuBeanTe nmpuMepsl MEKATOMHBIX TIOTEHIIMAJIOB HA OCHOBE AJITOPUTMOB MAIIMHHOTO 00yueHHs?

buner 2.

1. Kakwue cymmiecTBYIOT MOIXOMBI JJISI CO3/IaHUSI MOJIENIeH CBS3M XMMHUYECKOTO COCTaBa/CTPYKTYpPhI —
CBOMCTBO?

2. B 4eM COCTOMT MPUHITUIT U JJISl YETO HCIOIB3YETCST METO/] KPOCC-BATH AU ?

3. TIpuBecTH aarOpUTMBbI, UCTIOIB3YIONIUECS ISl ONTUMU3AIUH.

buer 3.

1. Jlu3aitH MaTepuaioB: IEIH, METObI U TIOAXOJBI U IPOOIEMBI?

2. llpuBecTH mpuMepHl aTOPUTMOB TIIYyOOKOTO 00ydeHus. lloueMy OHH BBIACISAIOTCS B OTIEIBHBIN
KJ1acC METOJ0B?

3. IlpoBenuTe cpaBHEHHE MO TOYHOCTU U CKOPOCTH pabOTHI B pacyeTe 3HEPIHs M MEXKATOMHBIX CHII C
MOMOILBIO TeOpHH (PYHKIHMOHAJIA MFIOTHOCTH M MEKATOMHBIX TMTOTEHIIHAJIOB?

buer 4.

1. Uro Takoe mH(pOpMarnka marepuanoB? Kakue 3agadu BO3MOXHO pelIaTh C MOMOIIBIO JAHHOTO
KJacca METOJI0B?

2. B 4eM coctouT npuHIMN pabOThl aJroOpUTMa IPaJAUEHTHOTO CITycKa?

3. B dem 3akmodaercsi TpUHIMI OOYYCHHS MEXKATOMHBIX IMOTCHIIMAIIOB HA OCHOBE aJTOPHTMOB
MAaIIMHHOTO 00yUYeHUs?

burer 5.

1. Kakue nmonxoas! CymecTByoT i (GOPMUPOBAHUS IPU3HAKOB?

2. Kakme meronsl mpedoTBpalleHHs IepeoOyueHus (perysipu3alui) Uis HEHPOHHBIX CETEH BB
3naete? Kak onu paboraror?

3. Uro Takoe TUHEWHAs! pErpeccusi, U KaKue CriocoObl PETYISIPU3AIMH B HEH MOTYT MCIIOIB30BaTHCSI?

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

OK3aMeH MpOBOIUTCS B ycTHOW Qopme mo Owuseram. B kaxjgom OuiieTe mpencTaBICHO JBa
TeopeTuueckux Bompoca. [lpu nmpoBexeHun 3a4éra M 3K3aMeHa olOydaromemycs npenocrasisercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IMPEBBIMIATh OJHOTO AaCTPOHOMHYECKOTO
Jaca.



