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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [ludposas Tpanchopmarys 34paBOOXPaHEHUS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: [ludposas Tpanchopmarys B yIpaBIeHHH 3paBOOXPaHEHUEM

LICHTP HAYKH U TEXHOJOIUil HCKYCCTBEHHOTO MHTEIUICKTa
kadenpa MHHOBAIIMOHHON (papMalieBTHKHU, MEIUIIMHCKON TEXHUKH W OMOTEXHOJIOTUI

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuuu: 90 yac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrenbHas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e11.: 5
[IporpamMmy cocraBunu:

A.B. Menep3aHoB, KaH[l. Mell. HAYK
H.B. BocrokoBa, kanj. (hapManeBT. HayK

IIporpamma o0cyxIeHa Ha 3acefaHuu Kadeapbl HHHOBAIIMOHHOHN (apManieBTHKH, MEAUIIMHCKON TEXHUKH U
ouorexaonornu 04.06.2020



AHHOTANMA

Lenpto OUCHMIUIMHBI SIBISETCS M3YYE€HHWE OCHOBHBIX MPHUHLUIOB Pa3pa0OTKH JIEKAPCTBEHHBIX CPEICTB H
MEJUIMHCKUX HPWIOKEHUH, (OpMHUpPOBaHNE YMEHUH M HaBBIKOB CTaTHCTUYECKOH 0OpaOOTKU pe3ylbTaToB
KIMHUYECKUX HCCIIeIoBaHMi Ha s3blke nporpammupoBaHusi (R/Python), wu3yuenwe Bo3MoxHOCTEH
[IPUMEHEHHsI aJITOPUTMOB UCKYCCTBEHHOIO MHTEIUIEKTa Ul PELIeHUs 337a4 B MHIYCTPUM 3[paBOOXPAHEHUS.
CryzmeHT moclie OCBOCHHs Kypca OyneT MOHMMAaTh MPOrpaMMbl M METOAMKH TEXHHUYECKHX HCIIBITaHUH,
KJIACCU(PHKALUIO MEITUIIMHCKUX M3JIETHH 10 BUAY U CTENEHH KOHTAaKTa C OPraHM3MOM YeJIOBEKa, POOIeMBI
oLeHKH Oe3omacHOCTH, 3(PQEKTUBHOCTH M KayecTBa MEAWLMHCKUX H3ICNINH, padoTarolyX B AHANa30HE
KpaiiHe HU3KUX U KpailHE BBICOKHX 4acTOTa.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoeHHE OCHOBHBIX IIPUHIUIIOB HCIIOJIB30BAHUA IMMOAXOA0B U METOAUK MCKYCCTBECHHOI'O MHTEJIJICKTA
IJId pCHICHUA MCAUIIMHCKUX 3a/1a4.

33]13‘[1/[ JAUCHUIIINHBI

® JJaThb IOHMMAHHUEC O CYIICCTBYIOIIHUX np06neMax B MHAYCTPHUHU 3APABOOXPAHCHUA U MOAXOOAX K HUX
PCUICHUIO C UCIIOJIb30BAHUEM MAILIMHHOI'O 06yqu1/I;1 1 UCKYCCTBCHHOT'O MHTCJJICKTA,

® 11aTh IOHMMaHNUE OCHOBHBIX IIPHHIMIIOB Pa3pabOTKU Ju3aiiHa KIMHUYECKOTO HCCIICIOBAHNS;
® O00y4HTh HaBBIKAM CTaTUCTUYCCKON 00pabOTKH PE3yNbTaToOB KIMHUYECKUX HCCIICIOBAHUH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOIO  pa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

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

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,

CaMOOIIEHKHU .
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaramMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

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

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

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

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CnocoOeH BeIOMPATH U (WK )

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




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

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATbh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
000opynoBaHuUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

[MK-8 CriocoOHOCTh IPUMEHSTH METOIBI
TUTAHUPOBAHUSI UCCIIEAOBAHUH 1
9KCIIEPUMEHTOB IIPU BBIIIOJHEHUH IIPOEKTOB U
3aJaHui B U30paHHON NpeAMETHON 00J1acTH

[IK-8.1 3Haer TeopeTHyecKHe OCHOBBI IUIAHHUPOBAHUS
WCCJICAOBAHUH M SKCIIEPUMEHTOB B M30pPaHHOMN MPEIMETHOM
obnmactu

[IK-8.2 VYmeer npUMEHATh TEOPETHUYECKUE 3HAHUS K
[IOCTPOCHUIO TIPOIpaMM HCCJIEOBAaHUW U SKCIEPUMEHTOB
[IPH BBIITOJIHEHUN KOHKPETHBIX IPOEKTOB U 3aJaHUN

[1K-8.3 Brnaneer Meromamu IJIaHUPOBAHUS UCCIETOBAHUMN U
SKCIIEPUMEHTOB B U30paHHOM MPEeaIMETHOM 001acTu

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

* (yHAaMEHTaIbHBIEC TOHATHUS U IPUHLMUIIBI PA0OTHI METOIOB HCKYCCTBEHHOTO MHTEJICKTa

. COBpPEMEHHbIE MPOOIEMbI MPUMEHEHHUs] METOJOB HCKYCCTBEHHOTO HHTEIUIEKTa Ui pEIIeHUs
pa3IMYHBIX MEIMIMHCKHX 3a1ad (00paboTKa METUIMHCKHX H300paKeHHH, CHUCTEMbI HOAJIEPKKU
NPUHATHS BpauyeOHBIX PELICHUH, aHaIU3 TeKCTOB MEIUIIMHCKOM TEMAaTHKN HAa €CTECTBEHHOM SI3BIKE);

* PUHIUNBI U TOAXOABI B CO3JaHUM M Pa3BUTHH CO3JAHMS MEIUIMHCKHX CEPBHCOB U MPOAYKTOB C
[IPUMEHEHHEM TEXHOJIOI'MH NCKYCCTBEHHOT'O MHTEIIJIEKTa

° MMPpaBOBBIC MW I3THUYCCKHUC ACIICKThI

NPUMCHCHUSA HCKYCCTBCHHOI'O HWHTCIJICKTA Ui PCHICHUSA

MEIUIIMHCKUX 3a/1a4, 3aKOHOJATeIbHOE PEryInpPOBaHNE.

YMETb:

¢ CTaBUTH LCJIHU U 3aJa49u JJIsd pa3pa60T0K C IPUMCHCHUEM TEXHOJIOTHI HNCKYCCTBCHHOT'O MHTCJIJICKTA
B MCIMIIMHEC, IIOHNMATh IOCTABJICHHBIC LIC/IX U 3aJa4M,
® HCIIOJIB30BaTb CBOM 3HAHHUA [UIA PEHICHHUA 3aJad MW IOCTPOCHUS TEXHOJIOTHI IIPUMCHCHUA

HUCKYCCTBCHHOI'O MHTCJIJICKTA B MCAUILIUHC,

¢ OLCHUBATHb KOPPECKTHOCTH IMOCTAHOBOK 3aaa4 U CTPOUTL AJITOPUTMbI JOCTHUIXCHUA UX ONNTHUMAJIBHOT'O
peuICHuAd B pa3JIMYHbIX (B TOM YHCJIC MGHHIOH_II/IXCH) YCIIOBHAX,

® MNPUMCHATDH IIOJYYCHHBIC (i)YH,I[aMCHTaHBHBIe 3HaHUA B TMPUKIAAHBIX NEJAX MIPUMCEHCHUA
TCXHOIOTHI HUCKYCCTBCHHOI'O MHTCIIJICKTA JJIS1 pCIHICHUSA 3a4a4 HpaKTH‘leCKOﬁ MCIHIINHBI;

BJIAJIETh:




* HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa I/IH(l)OpMaLII/II/I " pCIICHUA 3aJa4 (B TOM 4YHCIJIC, CJ'IO)KHI:IX);

* HaBBbIKAMH CaMOCTOSTEIbHOMN pa6OTLI N OCBOCHUSA HOBBIX 3HaHHI>i, YMeHI/Iﬁ 1 HaBBIKOB,

° Ky.]'[LTypOfI pa6OTI:I B KOMAHJAC W YMCHHCM BbBICTPAUBATL CUCTCMY B3aHMO,Z[efICTBPIH C
KOHTpArcHTaMu;

° TepMHHOJ’IOFHeﬁ, BKJIFO4Yad FOPpUAUICCKUC U (bPIHaHCOBBIG TCPMHUHBI B JOCTATOYHOM oOBeMe.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 AHanu3 MEJUIMHCKUAX U300pakeHui 20 25
) Metoast U B 00paboOTKE METUITMHCKUAX 20 25
M300paskeHUH
3 OCHOBHbIE =~ NPUHLIMIBI  HOCTPOCHUS 20 75
CIIIIBP
Obnactp MPUMEHEHUS CIIIIBP,
4 OCHOBaHHBIX Ha METOJaX HEUYEeTKOMH 6 6
JIOTUKA
5 AHanu3 MEAULIMHCKUX TEKCTOB 6 6
6 HOpMaTI/IBIiBIe acTeKThl NPUMEHEHUS 6 6
TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUICKTA
7 OcobenHocTu pa3paloTku . u 6 6
TECTUPOBaHUS MEIULIMHCKUX YCTPOHCTB
3 nun B (dhapMareBTHIeCcKOi 6 6
MPOMBIIUICHHOCTH
Hroro yacos 90 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. AHanU3 MEANIIMHCKUX U300paKeHUI
AHamM3 MEIUITMHCKUX H300paKEHUH.
Buner menunuackux n3o0paxkeHuid. CTaHAapThl NMPENCTaBICHUS JaHHBIX. 3a4a4d KOMIBIOTEPHOTO
3peHUs B MEIUIIMHE.
2. Metonst U1 B 06paboTKe MEAUITMHCKUX U300paKeHHH
[Moaroroska nanueix. Metoap M B 00paboTke METUITMHCKUX U300paKeHUH.
[Ipobnembl pa3MeTKH aHHBIX, TOCTpOeHUe skcnepumenTta. KomexktuBHas pa3merka. CtaHngapTHbIE

MOJXOABl K TIPENpOICCCHHTY JNaHHbIX. Kitaccmueckme wmonmenu. Mogenu miyOokoro oOydeHHS.
[IpoGiemsr kax ol Mozenu. TioHUHT MozeNen




3. OcHoBubie mpuHIUIG nocTpoeHus: CIITIBP

CucteMbl TNOAJCPKKH TNPHHATHS pEIICHUH B MeEAWIMHE. MeTonbl WH)XKEHEpUHM 3HAHUHM Ul
nocrpoenus cepsucos CIITIBP

OcnoBHble npuHIUNb noctpoeHus: CIITIBP.
Tunoselie 3anaun, penaemsle ¢ momomsio CIITIP B MeaunmHCKO# npakTrKe

HpeI/IMYH_IeCTBa n HCOOCTAaTKU CI/ICTCM, MNOCTPOCHHBIX HA Pa3IMUHbIX TMPUHOUIAX: JIOTHKA
MpEeANKAaTOB, HCUCTKAs JIOTHUKA, HeﬁpOHHbIe CCTH, FI/I6pI/IIIHI>Ie TCXHOJIOTHH.

[Ipumeps! ceppricos CIIIIBP, mocTpoeHHBIX ¢ MCMIOIB30BaHUEM METOAOB MHKEHEPHUH 3HAHUH.
Cemecrtp: 2 (Becennuit)

4. O6nacte npumenenns CIITIBP, ocHOBaHHBIX Ha METOaX HEYETKOW JIOTUKH

Hcnonb3oBanre MeTOA0B HeUeTKOM JToruku 1iy1st moctpoerus: CITIIBP

O6nacts npumenenust CITTIBP, ocHoBaHHBIX Ha METO/IaX HEYETKOH JIOTHKH.

BatiecoBckue cetu. Metonomnorus noctpoenust bC 1uist tuarHoctrku 3a001eBaHn.

ITonxons! kK BanuIauu MOZJCIIEH.

5. AHanu3 MEOUIIMHCKUX TEKCTOB

Anamus MCAMIHMHCKUX TEKCTOB Ha CCTCCTBEHHOM A3bIKE C TIPUMCHCHUEM TEXHOJIOTUI
HUCKYCCTBCHHOI'O MHTCIIJICKTA

6. HOpMaTI/IBHLIC ACIICKTBI IPUMCHCHU S TEXHOJIOTHi1 HUCKYCCTBCHHOI'O MHTCIIJICKTA
HOpMaTI/IBHBIe ACICKTbl NPUMCHCHUA TEXHOJIOTHI HUCKYCCTBCHHOI'O HHTCJIJICKTA B MCIUIUHC.

3Ttudeckue npoOIeMsl.

JelicTByromast HopMaTuBHas 0a3a. [lepcrieKTUBBI M3MEHEHUST HOPMATHBHOW 0asbl MO MPUMEHEHUO
NN B menumune. Uctopust poOo3THKK. DTHKA OONBIINX JAaHHBIX. DTHKA YEIOBEKO-KOMITBIOTEPHBIX
cucteMm. « CHIIBHBIIN UCKYCCTBEHHBIN MHTEIUICKT H MAallTHHHAS MOPaJIb.

7. OcobeHHOCTH Pa3padOTKU U TECTUPOBAHUS MEIUIMHCKIX YCTPOHCTB

OcobeHHOCTH Pa3pa0OTKM M TECTHUPOBAHMS MEIWIMHCKUX YCTPOHCTB M NPOAYKTOB Ha 0asa
texHosorui UN.

OT nepBbIX MPOBEPOYHBIX TUIIOTE3 K peabHON KIMHUYECKON MPAKTUKE — KIACCUYECKHE MOIXOIbI U
puMeHeHune TexHonoruii 1.

8. U1 B (hapmaneBTUYECKOM MTPOMBIIIIIECHHOCTH

WU B papmanieBTHUECKOM MPOMBIIIIICHHOCTH

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



Jluteparypy npenocrasiseT kadeapa:

1. Hernandez-Boussard et al. - Real world evidence in cardiovascular medicine: ensuring data validity
in electronic health record-based studies // Journal of the American Medical Informatics Association,
26(11), 2019, 1189-1194

2. Tonpauna T.A., CyBopos H.U., Pemuzosa A.B., XKurynosa [I.C., Mopsutea O.H., Kpeunkos
B.A.,Mypamko U.C. - FOpuaudeckue aclieKThl POBEJCHUS HEMHTEPBEHIIMOHHBIX UCCIIEIOBaHUH //
Menunmackue TexHoioruu. Ouenka u Beioop. 2019;(4):40-48.

JomnonHurensHas auTeparypa

Kypcel 1 MaTrepurasbl o MaltmHHOMY O0Y4EHHIO:
https://lectoriy.mipt.ru/course/Data_Mining_in_Action
https://www.coursera.org/specializations/machine-learning-data-analysis
https://ods.ai/

http://edu.ipavlov.ai/

https://www.fast.ai/

https://www.deeplearning.ai/

https://stepik.org/course/4852/syllabus

https://www.kaggle.com/

RN B =

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

1. Caiit: https://www.ema.europa.eu/
2. Caiirt: https://www.ich.org/
3. Caiit: http://grls.rosminzdrav.ru/Default.aspx

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis noctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI pCHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— CaMOCTOSTETIbHOM PabOTHI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEHI0OBAaHHO JIUTEPaTypHI;

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

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSX;
— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiarthCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
Nnpo¢uJIb NOATOTOBKH: Hudposas Tpanchopmanys B yrpaBieHHH 34paBOOXPAaHCHUEM
LHCHTP HAYKH U TEXHOJIOTHI HNCKYCCTBCHHOI'O MHTCIIJICKTA
Kaq)e;[pa HHHOBaLIHOHHOfI (bapMaL[eBTI/IKI/I, MGI[HHHHCKOﬁ TEXHHKH M OMOTEXHOJOTUHU
Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

A.B. Menep3aHoB, kaH. MeJl. HayK
H.B. BocrokoBa, kau. (hapManeBT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

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

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

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

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
uTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX

TAATAAMM ) D TIDANATITITATI TTIAATAIATITATT NATArTTT

Hay4yHOM 3ajade U  HHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

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

[1K-8 CriocoOHOCTh IPUMEHSTh METOABI
IUTAHUPOBAHMS UCCIICJOBAaHUN U
IKCTIEPUMEHTOB NP BBITIOJIHEHUHU TIPOEKTOB
3aJiaHuii B U30paHHON TpeIMETHON 00NIacTH

[IK-8.1 3HaeT TEOpeTHUYECKHE OCHOBBI IUIAHUPOBAHHS
WCCIICZIOBAHWI M DKCTIEPUMEHTOB B H30paHHOMN MPeMETHOM
o0JnacTu

[IK-8.2 VYmeer mnpuUMEHATh TEOPETHUYECKHUE 3HAHUS K
MOCTPOCHUIO TPOrPaMM HCCIICAOBAHUNA W SKCHEPUMEHTOB
IIPY BBIIOJIHEHUN KOHKPETHBIX MPOEKTOB M 33aHUH

[1K-8.3 Brnageet MeTolaMy IUIAaHUPOBAHUS UCCICAOBAHUHN U
SKCTICPUMEHTOB B M30pPaHHOM MPEeIMETHOM 001acTn

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wmsyuenus pucuuiuinHbl «LludpoBas Tpanchopmarys 3ApaBOOXpaHEHUs» 0O0ydaromuics

JIOJIKEH

3HAThb:

* (yHAaMEHTAIbHBIEC TOHATHUS U IPUHLMUIIBI PA0OTHI METOIOB HCKYCCTBEHHOTO MHTEJICKTA

. COBpPEMEHHbIE MPOOIEMbl MPUMEHEHHUs] METOJOB HMCKYCCTBEHHOTO HHTEIUIEKTa Ui pEIIeHUs
pa3IMYHBIX ~MEIMIMHCKHX 3a1ad (00paboTKa METUIMHCKHX H300paKeHHH, CHUCTEMbl HOAJEPKKU
HPUHATHS BpauyeOHBIX PELICHUH, aHaIU3 TeKCTOB MEIUIIMHCKOM TEMAaTHKN Ha €CTECTBEHHOM SI3BIKE);

* PUHIUNBI U TOAXOABI B CO3MaHUM M Pa3BUTHH CO3LAHMS MEIUIMHCKHX CEPBHCOB U MPOAYKTOB C
[IPUMEHEHUEM TEXHOJIOI'MH NCKYCCTBEHHOT'O MHTEIIJIEKTa

. MIPaBOBBIE W 3TUYECKHE ACIEKTHl NPUMEHEHHS HCKYCCTBEHHOIO MHTEIUIEKTAa NS PEIICHHS
MEIULMHCKUX 3ajiad, 3aKOHO/IaTeIbHOE PEryJIupOBaHUE.

yMeThb:

¢ CTaBUTH LCJIHU U 3aJa49u JJIsd pa3pa60T0K C IPUMCHCHUEM TEXHOJIOTHI HNCKYCCTBCHHOT'O MHTCJIJICKTA
B MCIMIIMHEC, IIOHNMATh IOCTABJICHHBIC LIC/IU U 3aJa4U,
® HCIIOJIB30BaTb CBOM 3HAHHUA [UIA PEHICHHUA 3aJad MU IMOCTPOCHUS TEXHOJIOTHI IMPUMCHCHUA

HUCKYCCTBCHHOI'O MHTCJIJICKTA B MCAULIUHC,

¢ OLCHUBATHb KOPPECKTHOCTH IMOCTAHOBOK 3aaa4 U CTPOUTHL AJITOPUTMbI JOCTHUIXCHUA UX ONNTHUMAJIBHOT'O
peuICHuAd B pa3JIMYHbIX (B TOM YHCJIC MCHHIOH_II/IXCH) YCIIOBHAX,

® MNPUMCHATDH IIOJYYCHHBIC Cb}IH,I[aMCHTaHBHBIe 3HaHUA B TMPUKIAAHBIX NEJAX MIPUMCEHCHUA
TCXHOJIOTHI HUCKYCCTBCHHOI'O MHTCIIJICKTA JJIs1 pCHICHUSA 3a1a4 HpaKTH‘leCKOﬁ MCIHIINHBI;

BJIaJeTh:

* HaBBIKAMH OCBOEHHS OOJIBIIOrO 00beMa HH(YOPMALIMH U peIIeHHus 3a/1a4 (B TOM YHCIIE, CIOKHBIX);
* HaBBIKAMH CAMOCTOSTEILHON paOOTHl M OCBOCHHS HOBBIX 3HAHUI, yMEHUH U HABBIKOB;
. KyJIbTYypoii pabOoTbl B KOMaHIE W YMEHHEM BBICTpPAaUBaTh CHUCTEMY B3aUMOJEHCTBUS C

KOHTpPArcHTaMu;

* TEpPMHUHOJIOTHEH, BKIIIOUas IOpHINUECKUE U (PMHAHCOBBIC TEPMHUHBI B JOCTATOYHOM OOBEME.

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

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:

~N O D bW~

. OcHOBHBIEC IPUHINIIBI KIMHUYECKOH pa3pabOTKHU JIEKapCTBEHHBIX IPENapaToB
. [InanupoBaHue KIMHUYECKOTO UCCIIEOBAHUS

. Pannomu3anus nmayeHToB Mpy MOMOIIM aropuT™MoB Ha Python

. Crarucruueckas rurnores3a KIMHUYECKOrO UCCIIel0BaHUS

. Pacuér BBIOOPKH 11O THTIOTE3bI TPEBOCXO/ICTBA

. Pacuéra BBIOOPKH ISl CpaBHEHUST BBDKUBAEMOCTH

. OnieHKa pe3ysbTaToB KIMHUYECKOTO UCCIIeI0BAHNUS

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 33JaHueM. BO3MO)XKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEeUMYIIECTBO Ha Ju(PepeHIMPOBAHHOM 3a4€Te U HK3aMEHeE.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

JuddepeHumnpoBanslii 3a4€T:

. OCHOBHBIE IPUHIINTIBI KIIMHHYECKOH pa3pabOTKH JIEKapCTBEHHBIX IPENapaToB
. IlnanupoBaHre KIMHUYECKOTO HCCIICAOBAHUS

. Panmomu3anus manyeHToB pH MOMOIIH aITOpUTMOB Ha Python

. Craructudeckas rurnoTe3a KIMHIYECKOTO UCCIICOBAHHMS

. Pacuér BRIOOPKHM 1O TUTIOTE3BI IPEBOCXOICTBA

. Pacuéra BRIOOpKY /ISl CPaBHEHHUSI BBKMBAEMOCTH

. OtieHKa pe3ysbTaToB KIMHUYECKOTO HCCIICIOBAHUS

. O6ume npuHUMIIBL Hanucanust SAP
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. OcobeHHOCTH Pa3pabOTKN OHKOJIOTMUYECKUX MPETaparoB

DK3aMeH:

1. U1 B MeauuuHe: 1enu, 3aJa4l U HarpaBJIeHUs] HCIIOJIb30BAHUS

2. Uctopusa menuuuHCKON HHGOPMATUKY B 4E€JIOBEYECKOM U3MEPEHUH

3. Ilpumenenne MU nys ananm3a puCKOB B KapAHOIOTHH

4. Nannsie pytunHoi npaktuku (Real World Data)

5. NLP B MenuiHE U 3APaBOOXPAHCHUH

6. 7. SaMD u gaHHble B MEIUIIUHE

7. U B o0OpaboTke MeOUUMHCKUAX wu300paxkeHnid. Ciydall JByMEpHBIX H300pakeHHH (PEHTIEH,
THUCTOJIOTHS).

8. Obpaborka Tpexmepubix nzodpaxkenuii (KT, MPT). O630p Monernei.

9. Dkcrutyaranys 0COOCHHOCTEH TaHHBIX [T CHUKEHUS CII0KHOCTH PAcUeTOB.

buner 1.
1. SaMD u ga"gusie B MEAULIMHE
2. O1eHKa pe3yabTaToB KIMHUYECKOTO HCCIET0BaHuUS

buner 2
1. Pacuét BBIOOPKH 110J] TUTIOTE3bI TPEBOCXO/ICTBA
2. Ilpumenenue MU nis ananusa puckoB B KapAHOIOTHH

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, [TOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NpPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommuyHO (8 0amioB) - BBHICTABIAETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, ITYOOKHE 3HAHHWA Y4eOHOW MpPOrpaMMbl JUCIUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NMPHU PEIICHUU KOHKPETHBIX 33/1a4, MPaBUILHOE 00O0CHOBAHUE MPUHATHIX
pEIIeHUH, ¢ HEKOTOPHIMH HEIOYETAMH.

Onenka xopoo (7 6ayioB) - BRICTABISETCS CTYIACHTY, €CIIM OH TBEPHO 3HAET MaTepHall, TPAMOTHO H
MO CYIIECTBY W3JIaraeT ero, yMeeT MPUMEHSTH MOJy4YCHHBbIC 3HAHUS HA MPAKTHKE, HO HEJAOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOJyYCHHBIC PE3YIbTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
M0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATH IMOJYYCHHBIE 3HAHWS Ha TMPAKTUKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 33]]a4 HEKOTOPbIE HETOUHOCTH.



Ouenka xopomo (5 0a/uioB) - BBICTABISCTCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepHal,
IPAMOTHO M IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTH IOJy4YCHHbIC 3HAHMS Ha IMPAKTHKE, 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, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

Meroandeckue Marepualibl, ONpPECISIONe MPOLeIypbl OLCHUBAHUS 3HAHWHM, yMEHHH, HABBIKOB M
(MM) OmbBITa AEATEIILHOCTH, XapaKTePU3YIOIINX ITAIbl (POPMUPOBAHUS KOMIIETECHIHI

OueHka 3HaHUM, YMCHUI U OIbITAa HABBIKOB JIESITEIBHOCTH OCYIIECTBISETCS B IEPHO IPOMEKYTOUHOM
arrectauu B ¢opme nuddepeHIMpoBaHHOrO 3a4dera. 3a4eT mpoxoaut B gopme "Bompoc-oTeT", TIe
BOIIPOCHI 33/1Al0TCSI U3 3apaHee YTBEPKICHHOTO IIEPEeYHs BOIIPOCOB.

[lo pemenuto kadenpsl OLEHKA 3HAHUA HAaBBHIKOB M YMEHHM M OMNbITa JESTEIBHOCTH MOXKET
OCYIIECTBIIATHCS B XO/I€ TEKYLIETO KOHTPOJIS, BO BpPeMsl CEMMHAPOB, MPAKTUYECKUX 3aHATHUH, THOO0 110
pe3ynbTaraM CaMOCTOSITENIbHOW pabOThl CTYIEHTOB C HCIOJIb30BaHHMEM (POHJOB OLIEHOUYHBIX CPE/CTB,
i depeHIMPOBaHHBIX IO IOKa3aTrensM oOydyeHus mo auciuminHe. Ilpum mpoBeneHMn sK3aMeHa
oOyuaromemycsi mpegocrasisiercs 30 MUHYT Ha moAroroBky. Ompoc oOydaromierocst mo OuieTy He
JIOJKEH TPEBBIATh OHOTO aCTPOHOMHUYECKOTO Yaca.

[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTO 3adeTa o0ydaromemycs npegocrasisercsa 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmupoBaHHOM 3aveTe He
JOJKEH MPEBBIIIATH OAHOTO ACTPOHOMHYECKOTO Yaca.



