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HACIIOPT PABOYEM TPOT'PAMMBI

1.1. Ileam u 3aga4m OCBOEHHSI JHCHHUILIMHBI

1.1.1. Uensmu ocBoeHus aucuMIUiMHbl «lIporpamMMbl HCKYCCTBEHHOIO MHTEUIEKTa B
MeIUIUHEe» Ans  o0ydalmuxcs 1o HampaieHuto mnonarotoBku 32.04.01 obmiectBeHHOE
3[paBOOXPAaHEHHE  SBJSIFOTCS ~ MOJArOTOBKA  MAarucTpoB,  CIOCOOHBIX — YCHEIIHO  pellarh
npogeccuoHaIbHbIE 33/]a4l ¢ IPUMEHEHHEM HHPOPMALIMOHHBIX CUCTEM M TEXHOJIOTHH (B TOM UuCIie
MPOrPAaMMHBIX CPEICTB C HCKYCCTBEHHBIM MHTEIJICKTOM) B JIMarHOCTUYECKOH, Jie4eOHOH,
peabUIUTAIIMOHHOM, NPO(PHUIAKTUYECKOW ¥ OPTraHU3AIMOHHO-YIPABIEHYCCKOW NeATeIbHOCTH,
(GbopMHpOBaHHE COBPEMEHHOTO IPEACTABICHUS O POIM U BO3MOXKHOCTAX HCKYCCTBEHHOIO
MHTEJUIEKTa B MEJUIIMHE, 0O0ecrieueHu HH(OPMAIIMOHHON 0€30I1aCHOCTHU U 3aLUThl HH(OpMALUU B
MEIULIMHE.

1.1.2. 3agaym JUCHMIUIMHBI: HW3Yy4E€HHE OCHOBHBIX MOHATHUH c(hepbl HCKYCCTBEHHOTO
MHTEJUIEKTa, METO/I0B PeaN3allii HHTEUIEKTYaIbHOCTH KOMIIBIOTEPHBIX IPOrpaMM JJIsl aHAlIu3a U
BU3yaJIM3allUl MEAMLMHCKOW WHGpOpMalUU, TeIeMEAMLUHbl U JUCTAHUMOHHOTO MOHHUTOPHHIA
COCTOSIHUSI 3]I0POBbSI, BOITPOCOB HH()OPMAIIMOHHON 0€30MMaCHOCTH M 3aIIUTHI TIEPCOHATBHBIX JAHHBIX
B MEAMIMHCKUX IPUJIOKEHUSIX HMCKYCCTBEHHOI'O MHTEIIEKTAa, Pa3BUTHE HABBIKOB HCIIOJIb30BAaHUS
MHTEJUIEKTYaJIbHOI'O IPOrPaMMHOI0 00ecreueHusi, B TOM YUCIIE JIsl CTaTUCTHYECKOW 00paboTKu n

aHaJIn3a MCOMIIMHCKUX OJaHHBIX.

1.2. Mecro nucuuminnel B cTpykrype OITIOIT BO

1.2.1. JIMcuuIuiiHa OTHOCHUTCS K SJICKTUBHOM.

1.2.2. ]JIns n3ydeHus: JUCUUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKH, (JOPMHUpYEMBbIE
MPEIIECTBYIOUIMMHA UCIUTUTMHAMHE/TIPAKTHKAMH OPTaHU3aIHs 3[paBOOXPAHEHHS U 00IIIECTBEHHOE
3JI0POBbE.

1.2.3. H3yyeHue QUCUUIUIMHBI HEOOXOAUMO ISl MOJyYEHUs] 3HAaHUH, YMEHUH U HaBBIKOB,
(bopMHpyEeMBIX TOCIEAYIOUMMH JUCHUIUIMHAMU/TIPAKTUKAMH: aJJMUHUCTPATUBHO-YIIPABICHUECKas
MPaKTHKa; HAYYHO-HCCIIeI0BATENbCKas padoTa

1.2.4. B ocHOBe TmpemnojaBaHWs JaHHOW JUCHUIUTMHBI JIEKAT CJICIYIOIUE THIIBI
npoeCCHOHATIBLHOM 1eATeNbHOCTH:

1. Opranu3annoOHHO-YIIPaBIEHYECKHIA;

2. HayuHo-uccnegoBaTeIbCKu .



1.3. Komnerenuun, popmupyembie B pe3yJibTaTe 0CBOEHUS U CHUNIIHHBI
1.3.1. O6menpodeccuoHaJIbHbIE KOMIIETEHINH

Hanmenosa-
HUE KaTero-
No puu oo1Ie- Kon xom-
ConeprkaHre KOMIETEHITUN MHukaTopel yHUBEPCAIBHBIX KOMIIETCHIIMH TexHomorus hopMUPOBaHUS
n/n | mpodeccuo- MIETCHITNH
HaJIbHBIX
KOMIIETCHIIUN
1 Hayunas u OIIK-1. Crmoco0HOCTB K WJI-1 OIIK-1 OcymecTBiseT BBIOOp ONTHUMAIBHO Jlexmn
OpraHu3zaluo IIOATOTOBKE U IIPUMEHEHHIO | COOTBETCTBYIOMINX 3a1aHHBIM HeHﬂMuHaY‘IHHX IIpakTrueckue 3aHATUA
HHas HaquOI‘/’I, HUCTOYHUKOB 1 HOPMATUBHO-TIPABOBON JOKYMCHTAIIUN CaMOCTOﬂTeHBHaﬂ pa60Ta
JEATENBHOCTh Hay4HO- HJI-2 OIIK-1 I1nanvpyet, OpraHu3OBLIBACT H IPOBOTHT PaGota B IpOrpaMMHBIX Cpeaax
HpOI/I3B0[I(jTB€HHOI71, gg;:::;;cneﬂ%ame’ AHATM3MPYCT M HPCACTABILICT €TO | \ 1crosoftOffice, LibreOffice, a
TIPOCKTHOM, NJ-3 OIIK-1 Mcnons3yer nHGOPMALMOHHBIE TEXHOJIOTUH TAaKoKe B MPAUTOKCHUAX 1 OHH%HH_
OpraHU3aLOHHO- B MPOhECCHOHATBHOI AESTETHOCTH /T MOHCKA CepBHCax ISl CTATUCTUIECKON 00pa-
YNIPABJICHYECKOH 1 uHpOpPMAIIUH, 111 aHATIHU3a HOPMATUBHO- OOTKH JaHHBIX.
HOPMAaTHBHOM 3aKOHOJATEIbHOM 0a3bl B 00JIACTH PO ECCHOHATBHOM
JIOKYMEHTAIlUU B CUCTEME JESTEbHOCTH
34paBOOXpaHEHUSA WJ1-4 OIIK-1. Ucnons3yer HHGOpPMaIUOHHBIE
TEXHOJIOIUHU IJIs1 TOATOTOBKH Haquoﬁ, Hay4HO-
IIPOU3BOJCTBEHHOM, IPOEKTHOM, OpraHU3allIOHHO-
YIPaBJIEHYECKOW U HOPMAaTUBHON JOKYMEHTALUU B
CHUCTEME 3/IPABOOXPAaHCHU
Nudopmarmo OIIK-2. CriocoOHOCTE N-1 OITK-2 Cobnronaet KOHPHUASHIIUAIBHOCTD pu | JIekiuu
2 HHas UCII0JIb30BaTh pabore ¢ IIpakTuueckue 3aHATUS
0e30macHOCTh UHQOPMaIOHHEIE WHPOPMALMOHHBIMH 0a3aMu IaHHBIX, C CamocrosiTensHas padoTta
TEXHOJIOTHH B MepCOHABHBIMU JAHHBIMU T'PaX1aH PaGota B mporpaMMHBIX cpeax Mmpu-
npodeccuoHaNnbHON NA-2 OIIK-2 Cobmrogaer B paboTe NPUHLIUIIBI JIOKEHUSAX U OHJIaH-CepBHUCaX, IPO-
JesITeIbHOCTH, cOOMmoaaTh | HHPOPMAMOHHOM Oe30MacHOCTH rpaMmax TejleMeIULINHbI U BU-
OCHOBHBIE TPEOOBaHNUS JeoKoH(pepeHIHii, ¢ HeHpoceTsIMU 1
WH(POPMAITMOHHOM 00JJaYHBIMH TEXHOJIOTHUSIMHU.
0e3omacHoOCTH




1.4. O0bem yuyeOHOM AUCHMILINHBI M BUABI Y4eOHOIl padoThl

TpynoeMKocTh, Bcero
CemecTpbl
Bt viae6HOM DaGOTLL B 3aYETHBIX | B aKaJeMH- 3
otk P eMHMIAX | deckux | TPYIOEMKOCTB MO
(3E) gacax (4) cemecTpam (1)

AyauTopHasi padora, B TOM YUCIIE:
Jexuun (JT) 0,3 10 10
JIaGoparopubie npakTukymsl (JIIT)
[Ipaktrueckue 3ausatus (I113) 0,6 22 22
Knununueckue npaktuueckue 3ansatus (KI13)
Cemunapsl (C)
CamocrosiTesibHas pabora cryaenta (CPC),B | 1 1 40 40
toM unciie HUPC
IMpome:xkyTounasi arrectanusi: | 3a4eT (3)

UTOrO | 2 72 72

2. CTpyKTypa U coaep:kaHue TUCHUIINHBI
O011as Tpy10EMKOCTh MOJTYJIsI JUCLUILIMHBI COCTABIISIET 2 3a4€THbIE €AUHULIBL, 72 4.

2.1. CTpyKTrypa AMCUUILINHBI

Bunsl yueOHol paboThI
N @ AyIUTOpHBIE Yachl
n/gn HaumenoBanue pa3zenoB u TeM e c;§ CPC
3 o | JI | JIT | II3 |KII3 | C
= | G
(] Q
@) 28]
1 Pa3nen 1 (BBeneHue B HCKYCCTBEH- 3 38 |6 12 20
HBIM UHTEJIEKT)
2 Pa3nen 2 (IlpuMeHeHre HCKYCCTBEH- | 3 34 |4 10 20
HOT'O MHTEJUICKTA B MEJTUIIUHE)
3auér
Hroro 72 |10 22 40




2.2. TemMaTH4ecKHH IJIAH JeKIHOHHDLIX 3AHATHI

PesynbTar
Ne H Kon-Bo £ oOyueHusi B BUJE
aMMEHOBaHHUE pa3jiena, TeMa MPAKTUYECKOr0 3aHATHS Q
n/n 4acoB 2 | bopmupyemsix
& | xomnerentmii
Pa3znes 1. BBegeHue B HCKYCCTBEHHbIN HHTEJLIEKT OIIK 1
NJ-1 OIIK-1
NA-2 OIIK-1
NJ-3 OIIK-1
-4 OIIK-1
OIIK 2
NJ-1 OIIK-2
NJ-2 OIIK-2
1 Tema 1.1. Teoperuueckre OCHOBBI UCKYCCTBEHHOI'O WH- | 2 3
TEJUIEKTa
2 Tema 1.2. MeTopl HCKYCCTBEHHOTO UHTEIIEKTA 2 3
3 Tema 1.3. HopMaTuBHO-TIpaBOBOE PETyJIUPOBAHUE UCKYC- | 2 3
CTBEHHOI'O MHTEJJIEKTA B MEIULIMHE
Pasnen 2. [IpuMeHeHne HCKYCCTBEHHOT0 HHTE/LIEKTA B Me- OIIK 1
AUIHHE NJA-1 OIIK-1
NA-2 OIIK-1
NJ-3 OIIK-1
-4 OIIK-1
OIIK 2
-1 OIIK-2
NJI-2 OIIK-2
4 Tema 2.1. VIcKycCTBEHHBII MHTEUIEKT B TUArHOCTUKE 2 3
S Tema 2.2. HelipoHHble ceTu Ui CUCTEM NPUHATUS Bpa- | 2 3
4eOHBIX peleHui
Hroro: | 10
2.3. TemaTHYeCKHUii MJIAH MPAKTHYECKUX 3aHATHH
Bun 3a- PesynpTar 00yde-
Ne HaunmenoBanue pasnena, TemMa HATI Kox-po wacos HUS B BUJIE (hopMu-
’ (I13, C, CemecTtp
/T | 3aHATUS KIT3, PYeMBIX  KOMIIe-
JII) Aynutop. | CPC TCHLMH
OIIK 1
NJ-1 OIIK-1
NJ-2 OINK-1
Pasznen 1. BBegeHune B HCKYCCTBEH- NJ-3 OIIK-1
HbII MHTEJJIEKT N/1-4 OIIK-1
OIIK 2
NJI-1 OIIK-2




WJ1-2 OTIK-2

Tema 1.1. Teoperuueckue oc- | I13

1 HOBBI UCKYCCTBEHHOT'O WHTEJI- 4 8 3
JICKTA.
5 Tema 1.2. Metonbl wuckyc- | I13 4 8 3

CTBCHHOI'O MHTCJIJICKTa

Tema 1.3. HopmatuBHo-nipa- | [13

3 BOBOE PETYJMPOBAHUE HCKYC- 4 4 3
CTBEHHOT'O MHTEJUIEKTa B Me€-
JTUIIHE.
OIIK 1
NJ-1 OIIK-1
Na-2 OIIK-1
Paznen 2. IlpuMeHeHHe HCKYyc- NJ-3 OIIK-1
CTBEHHOI'0 MHTEUIEKTa B MeaH- Na-4 OIIK-1
HH1He
OIIK 2
NJ-1 OIIK-2
NJ-2 OIIK-2
4 Tema 2.1. MHckyccrBennsii | [13 4 6 3

HUHTCJICKT B JMAarHOCTHUKE

Tema 2.2. Heiiponnsie cetu | [13
5 JUTSL CHCTEM TIPUHSATHS Bpaueo- 4 6 3
HBIX PEIICHUN.

Tema 2.3 UckyccTBeHHsbld un- | 13
TEJUIEKT B TEJIEMEJUIINHE

6

Hroro: 22 40

2.3.Conepxanue TUCHHNIHHBI

PA3JIEJI 1. BBEJIEHUE B UCKYCCTBEHHBIN UHTEJUJIEKT
Tema 1.1. TeopeTnyeckne 0CHOBbI HCKYCCTBEHHOI0 HHTEJLJIEKTA

COO@H.?!CGHH@ memblt.

Hcropus pasBUTHS NIOHATHS «UCKYCCTBEHHBIM MHTEIIICKTY.

OcCHOBHBIE IIKOJIbI U HANPABJICHUS Pa3BUTHSI HCKYCCTBEHHOT'O MHTEIIEKTa

CoBpeMeHHOE TOHMMaHUE UCKYCCTBEHHOTO MHTEJUIEKTA.

OOmMii NCKYCCTBEHHBIN MHTEIIICKT.

OrpaHu4eHHbII HCKYCCTBEHHBIN HHTEIIEKT.

CyniecTByronme noaxoas! K MOAESIMPOBAHNIO HCKYCCTBEHHOTO MHTEIUIEKTA.

[{enu Hay4HBIX U TEXHOJIOTUYECKUX pa3pabOTOK B 00JIACTH UCKYCCTBEHHOTI'O MHTEIJIEKTA.

OcHOBHBIC 00J1aCTH MMPUMCHCHUA CUCTEM NCKYCCTBCHHOI'O MHTCIIJICKTA.

© © N o g bk~ 0w DN

KoMmnekchbl BEIYUCIUTEILHBIX CpCACTB CUCTCM NUCKYCCTBCHHOI'O MHTCJJICKTA, UX CTPYKTYpa.
(I)opMa KOHTPOJIA U OTYETHOCTH YCBOCHMA MaTepHaJja: OHOpHBIﬁ KOHCIICKT, KOHTPOJIbHBIC

BOIPOCHI, TECTHI, 0(hOpMIIEHHE OTUETA IO PEIICHUIO CUTYallMOHHBIX 3a/1a4.



Hcnonb3oBaHue 3JIeKTPOHHOT0 00y4YeHHsI M JMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIi:
HET.
Tema 1.2. MeToabl HCKYCCTBEHHOT0 HHTEJLJIEKTA.

COOGDJfCGHue membul.

OO01ue NoHATHSA: JaHHbIC ¥ 3HAHUS

MeTo/b1 IpeicTaBICHUS 3HAHUI: MPOAYKIIMOHHAS, (PpeiiMoBas, ceTeBasi MOJICIIH.
Jlornueckast 1 CHHaNTHYeCKasi MOJICNIU MIPEACTABICHUS 3HAHUM.

[Ipouecc BpIBOJja HOBBIX 3HAHUN B CEMAaHTHUECKOM CETH.

Marmuns! BeiBoga. OyHKIIUU U LUK pabOTHl MAIlIMHBI BHIBOJA.

DKcrnepTHas JIOTHKA.

OO6m1ast XxapakTepuCTHKa, CTPYKTYpa U OCHOBHBIE SJIEMEHTHI SKCIIEPTHBIX CUCTEM.

3BOJ’IIOI_II/IOHH8.${ JIOI'HMKa.

© ©®© N o g B~ L DN

HckyccTBEHHBIE HEUPOHHBIE CETH.

®opmMa KOHTPOJISI M OTYECTHOCTH YCBOCHHUS MATEepPHAJIA: ONOPHBIM KOHCIEKT, KOHTPOJBHBIE BO-
MIPOCHI, TECTHI, 0OPMIICHUE OTUETA IO PEIICHUIO CUTYAI[MOHHBIX 3a]1a4.

Hcnonb3oBanue 3JeKTPOHHOIO 00y4eHHsI M JUCTAHIMOHHBIX 00Pa30BaTEJIbHBIX TEXHOJIOIHI:
HET.

Tema 1.3. HopmaTuBHO-IpaBOBOE peryJiMpoBaHue NPUMeHEeHHs HCKYCCTBEHHOI0 HHTE/JIEKTA
B MeMIMHE

COO@DO!CGHH@ membt.

1.  TIpaBoBoii pexxum ucnonszoBanust UM B mequnmne.

2.  I'paxmaHCKO-TIpaBOBasi OTBETCTBEHHOCTh NPU NMPOBEIACHUN HAyYHBIX dKcniepuMenToB ¢ U B
MEJULIAHE.

WU xak 00bEKT Irpak JaHCKO-TIPAaBOBBIX OTHOIIEHUH B 3/[paBOOXPaHEHHH.

WU xak 00bEKT HHTEJUIEKTYaJIbHOTO TIPaBa.

JloroBopHOE€ peryJnpoBaHue MpaBOOTHOLIEHUI B X0J1e ucnoJib3oBanus MU B meaunuxe.
Pons rocynapcrsa B nponeccax BHeapenus MU B 3apaBooxpaHeHHeE.

[IpaBoBOE peryaMpoBaHue MCIIOIb30BAaHUS MEAULIMHCKUX JaHHBIX B 00ydueHuun mozaeneit M.

Ortudeckue npobnaemsl npumenenus MU B meaumumne.

© © N o g &~ w

HopmaTtuBHOE oOecriedeHne MOATOTOBKH M MPEIOCTABICHUS MEAUIIMHCKHUX JaTa-CeTOB IS
oOyuenust moaenent M.

DopMa KOHTPOJISI U OTYETHOCTH YCBOCHUS MATEPHAJIA: ONOPHBIM KOHCIIEKT, KOHTPOJIbHBIE BO-
MIPOCHI, TECTHI, OhopMIIeHHE OTYETA MO PEIICHUIO CUTYAIIMOHHBIX 3a]1ad.

Hcnonb3oBaHue 3J1eKTPOHHOT0 00y4YeHHUs] U IUCTAHLUMOHHBIX 00pa30BaTe/JIbHbIX TEXHOJIOTHIA:

HECT.



PA3JIEJI 2. IPUMEHEHUE NCKYCCTBEHHOI'O UHTEJIJIEKTA B MEJIUIINHE
Tema 2.1. UcKycCTBEHHBIH HHTEJVIEKT B IMATHOCTHKE

Cooepacarue memol:

1.  IIporHo3upoBaHHe BO3MOXKHBIX 3a00J€BaHHIl Ha OCHOBE aHajiM3a KOMIUJICKCHBIX JaHHBIX
MalKeHTA.

2.  PexoMeHmanuu Bpady 1o BEIOOPY ONTHMAJIBHOTO MPOTOKOJIA JICUECHUS.

3. AHanm3 pe3yabTaToOB HHCTPYMEHTAIBHBIX U Ta0OPAaTOPHBIX UCCIICTIOBAHUN.

4.  Anroput™mbl 00pabOTKU M300paKeHUN U KOMIIBIOTEPHOE 3PEHUE JUIS aHAIM3a MEIULUHCKUX

CHUMKOB.

WU cuctembl ogAepKKU IPUHATHS Bpau€OHBIX PELICHUMH.

Knaccudukanms u 06paboTka MEIUIIMHCKUX 3aITUCEH.

Ob6napy>xenue narojoruueckux uzMenenuit opranos Ha KT, MPT caumkax.

HepCHeKTI/IBHHe HalpaBJICHUA IIPUMCHCHUA KOMIIBIOTCPHOI'O 3pCHUA B MCIUIIUHC.

© © N o O

[Tpumenernne MU B paboTe 00IauHBIX CEPBHCOB JJIS MPEABAPUTEIHHON CaMOIUArHOCTUKU
ITallUEHTOB.

®opMa KOHTPOJISA U OTYECTHOCTH YCBOCHHMS MAaTEPHAJIa: ONOPHBII KOHCIIEKT, KOHTPOJIbHBIE BO-
IIPOCHI, TECTHI, 0OPMIICHUE OTUETA IO PELLICHUIO CUTYAI[MOHHBIX 3a]1a4.

Hcnonb3oBanue 3JJeKTPOHHOIO 00y4eHHs U JUCTAHIMOHHBIX 00pa30BaTeJbHBIX TEXHOJIOTHIA:
HET.

Tema 2.2. HelipoHHble ceTH AJ CHCTeM NPUHATHSA BPa4eOHBIX peleHui.

COO@H.?!CGHH@ membt.

1. OO111e MOHATUS MALIMHHOTO 00yueHus. OObEKThl, IPU3HAKU, BBIOOPKA, aITOPUTM.

2 Mopenb seMeHTapHOM HEUPOHHOM ceTH (TIepCenTPOHa).

3. Pa3HOBHIHOCTH HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

4 Mojenu MalMHHOTO 00y4eHUs KaK HHCTPYMEHTBI aHAJIN3a Pa3HOOOPa3HbIX MEIUIIMHCKUX
JTAHHBIX.

5. Onenka 3¢ (eKTHBHOCTH METO/I0B JICUEHUS C IIOMOIIbIO HEUPOHHBIX CeTeil.

6. MammHaHoe 00y4yeHue Isl ONTUMHU3ALUU MEIULMHCKUX OU3HEC MPOLIECCOB

7. VYnpasieHne MapupyTH3aueil MalUeHTOB KaK MPHJIOKEHNE aITOPUTMOB MAITUHHOTO
o0OyueHusl.

8. [Iporno3upoBanue noTpeGHOCTH B pecypcax U ONTUMU3alLKs paboThl MeANepcoHaa.

9. Cucremsl noanepxku npuHATHs BpaueOHbIX pemeHuit (CIIIIBP) na ocHoBe

HCKYCCTBCHHBIX HCI>'IPOHHLIX CETeH.



®opMa KOHTPOJIS M OTYETHOCTH YCBOECHHMSI MAaTEePHAJIa: OMOPHBII KOHCIEKT, KOHTPOJIbHBIE BO-

MPOCHI, TECTHI, 0(OPMIICHUE OTUETA IO PEILICHUIO CUTYAIIMOHHBIX 33/1a4.

Hcnoan3oBaHue JICEKTPOHHOI'O oﬁyqe}mﬂ H JUCTAHIIMOHHBIX 06pa30B3TeJ’[LHLIX TEeXHOJIOTHIi

HCT.

Tema 2.3. UcKycCTBEHHBI MHTEJVIEKT B TeJleMeIulluHe

Cooepocarue memol:

1.
2.

N o oA~ W

8.
9.

(I)opMa KOHTPOJIA 1 OTYETHOCTH YCBOCHUA MaTepuajga: KOHTPOJIbHBIC BOIIPOCKHI, TCCThI, O(l)OpM-

Bo3moxHocTu TeneMeaununsl ¢ npumeHeHuemM MM (cumntoM-dekepsr).

I/IHCTPYMGHTI)I JJIs1 MOHUTOPHUHTA U YIIPaBJICHUA COCTOAHUEM IMAIIMUCHTA HA OCHOBE

MAallIMHHOI'O 06y‘IeHI/IH.

O06paboTKa eCTeCTBEHHOTO S3bIKa MHTEIICKTYIbHBIMUA CHCTEMaMH.

Pa6ora MCIUIIMHCKHX T'OJIOCOBBIX ITOMOIITHUKOB U 4aT-00TOB.

Pous Internet of Medical Things (IoOMT) B pa3BuTHu TeleMeTUIHHEI.

HetictByromue oopasisl Internet of Medical Things (IloMT) ¢ M.

O6napyxenue ¢ nomoibio MM mogo3putenbHbIX aKTUBHOCTEH TOMBITOK

HCCAHKIMMOHHUPOBAHHOI'O AO0CTYyIIa K MCIUIWMHCKHUM OaHHBIM.

I/ICKYCCTBGHHHﬁ HHTCIJICKT B MCAUIIMHCKOM O6paSOBaHI/II/I

er03LI N HEAOCTATKU IIPUMCHCHHA

U B MmemunmHCKOM 00pa30BaHUH

JICHHE OTUY€Ta 10 PEHICHUIO CUTYAallTUOHHBIX 3a/1a4.

Hcnoab3oBanue IJEKTPOHHOI'O OﬁquHI/Iﬂ U JUCTAHIHUOHHBIX 06pa30BaTeJILHI>IX TEeXHOJIOTHIi:

HCT.

2.5. YueOHO-MeTOIMYeCKOe 0DecnedeHne CaMOCTOSITeIbHOI padoThI

Bun camocTrositenbHOM pabOThI

Koi-

HaunmenoBaHue o =
oOyuaroierocs (ayaAUTOpHON U BO 3
paszena, Tema BHEAYIUTOPHOM) 4acoB z
Q
PA3JIEJI 1. BBEJIEHUE B UCKYCCTBEHHBIA UHTEJNJEKT
Tema 1.1. Teoperndyeckne OCHOBBI | OMOPHBIM KOHCIIEKT JEKIMH, KOHTPOJIbHBIE 8 3
MCKYCCTBEHHOT'O MHTEJIEKTa BOIIPOCHI
Tema 1.2. Meroasl HCKYyCCTBEHHOTO 8 3
WHTEJUIEKTa
Tema 1.3. HopmartuBHO-npaBoBOE
perynupoBaHue HCKYCCTBEHHOI'O 4 3
HWHTEJUIEKTA B MEIUIIUHE
PA3AEJ 2. IPUMEHEHHUE UCKYCCTBEHHOI'O HHTEJIVIEKTA B
MEJIUIIMHE
Tema 2.1. VckyccTBeHHbIH MHTEIEKT B | OIOPHBIN KOHCIIEKT JEKUUH, KOHTPOJIbHBIE 6 3
JUATHOCTUKE BOITPOCHI, IPOEKT, pedepar
Tema 2.2. HelipoHHBIE CETH /ISl CHCTEM 6 3
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By caMocTosTenbHOM paboTh Kon- a,
Haumenosanue - &
oOyuatorerocs (ayAuTOpHON U BO 3
pas/ic/ia, TeMa BHEAYJUTOPHOM) 4acoB z
O
MPUHSATHS BpauyeOHBIX pellICHUH.
Tema 2.3. VIcKycCTBEHHBIM HHTEIIEKT B 8 3
TeJeMeIUInHe
Bcezo: | 40
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
3.1. 3ausaTus, NPOBOAMMbIe B MHTEPAKTUBHOI hopme
Ne | HaumenoBanue pa3nena | Bun  yuebnsix | Kon- ®opMBbI UHTEPAKTUBHOTO Kon-
/I | JUCLIUIUIMHEI 3aHATHH BO 4ac oOyueHus BO
qac
PA3/EJI 1. BBE/I[EHHUE B
HCKYCCTBEHHbBIH HHTEJUIEKT
1 Tema 1.3. Hopma- Ilpaxmuueckoe 4 Paboma 6 manvix epynnax 2
TUBHO-TIPABOBOE PETY- | squsmue
JIUPOBaHUE UCKYC-
CTBEHHOT'O MHTEJUICKTA
B MEIMIIMHE
PA3JIEJI 2. IPUMEHEHHUE
HCKYCCTBEHHOI'O HHTEJIVIEKTA B
ME/THIITHHE
2 Tema 2.1. Ilpaxmuueckoe 4 Juckyccus 2
HckyccTBeHHBIN sanamue
WHTEJUIEKT B
JTMArHOCTHKE
3 Tema 2.2. Helipounsie | [lpakmuueckoe 4 Juckyccus 2
CETH JIJISI CUCTEM sanimue
MPUHSATHS BpauyeOHBIX
peLeHu
Hmoeo: 12 6
4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHMUS TUCIHUITTIMHBI
4.1. KoHTpPOJbHO-IMATHOCTHYECKHE MATEPHAJbI VIS IPOMEKYTOUYHOI aTTeCTAlMU.
3auer mpoBoguTcs B (Qopmare yctHoro ompoca. OOydaromuiics momydaer 1 Owuser,
cofiepkaruii 1 Bompoc 1 2 TeCTOBBIX 3aIaHHUS.
4.2. OueHovHbIe cpecTBa (MIPEICTABICHBI B IPUIIOKEHUH 1)
4.3. Kpurepuu olleHKH 10 JUCHUILIMHE B [€JI0M
XapakTepuCTHKA OTBETA Ouerka | bawrer | Onerka
P P ECTS |BPC HUTOTOBast
JlaH ToNHBIN, pa3BEepHYTHIH OTBET Ha HOCTianeHHLm Bompoc, |, o 100-91 | 5
MOKa3aHa COBOKYIMHOCTb OCO3HAaHHBIX 3HAHMM TO AUCIUIUIMHE,
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NPOSIBIISIIONIASCS. B CBOOOJHOM ONEPUPOBAHUU IOHATHUSAMH,
YMEHMM BBIICIUTh CYIIECTBEHHbIE U HECYUIECTBEHHBIE €T0
MPU3HAKH, PUYHMHHO-CJICICTBCHHbIE CBA3H. 3HaHUA 00 OOBEKTE
JEeMOHCTPHUPYIOTCS Ha (POHE MOHMUMAHHUS €r0 B CUCTEME JaHHOU
HayK{d U MEXIMCLUUIUIMHApHBIX cBs3eil. OTBeT popmynupyercs B
TEPMHUHAX HAyKH, W3JI0KEH JMTEPaTypHBIM SA3BIKOM, JIOTUYCH,
JOKa3aTeJIeH, NEMOHCTPUPYET aBTOPCKYIO IO3UIMI0 CTYJIEHTA.
MoryTt OBbITh JONYLIEHbl HEJOYEThl B ONPEIEICHUM IOHATHUH,
HCIIPABIICHHBIE CTYJEHTOM CAMOCTOSTEIILHO B IIPOLIECCE OTBETA.

JlaH TIOJIHBIM, pPa3BEpPHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC,
JI0Ka3aTeIbHO PACKPBITHI OCHOBHBIE TMOJOXEHHUS TEMBI; B OTBETE
MIPOCIICKUBACTCS yeTKas CTPYKTYpa, JIOrU4ecKast
MOCIIE0BATEIBHOCTh, OTpaXkarolias CYIIHOCTh packpbiBaembix | C-D 90-81 4
MOHATHH, Teopuil, sBIeHU. OTBET W3IOXKEH JUTEPATYPHBIM
S3BIKOM B TEPMHMHAX HayKd. B oTBeTe AOMYIIEHbI HETOYETHI,
HCIPaBIIEHHBIE CTYIEHTOM C TOMOIIBIO IIPENOaBaTersl.

JlaH HETOCTaTOYHO IOJIHBIA M HEJOCTATOYHO Pa3BEPHYTHINA OTBET.
Jloruka W IMOCJIEIOBATEILHOCTh M3JIOKCHUS MMEIOT HAPYIICHUS.
JlomymieHsl OMMOKK B PACKPHITHH TOHSATHH, YHOTpPeOJICHUN
TepMUHOB. CTyIEHT HE CIOCOOEH CaMOCTOSITEIbHO BBIICIHUTH
CYLIECCTBEHHBbIE M HECYIIECTBEHHbIE MPU3HAKKM M TNPUYMHHO- | B 80-71 3
ciencTBeHHble CBsi3U. CTyOeHT MOXET KOHKPETU3HPOBATh
0000IICHHBIC 3HAHUA, JOKa3aB Ha IPUMEPaX HX OCHOBHBIC
MOJIOKEHHUS TONBKO C TMOMOIIBI0 TpenoaaBarens. PeueBoe
odopmiieHre TpeOyeT MOMPABOK, KOPPEKITHH.

I[aH HEIIOJIHEIN OTBECT, JJOTHUKA U IIOCIICAOBATCIIBHOCTD U3JI0KCHUA

UMEIOT CYIIECTBEHHbIE HapylieHus. [lonyiiensl rpyObie OmImoKu 2

MIpU OMpPEAENICHUU CYIHOCTH PACKPHIBAEMBIX MOHSTHI, TEOPUH, Tpebyercs
SIBIIGHUH, BCJIEICTBUE HETIOHUMAHHUS CTYJICHTOM MX CYIIIECTBEHHBIX Ex- F <70 nepecaaya/
Y HECYIIECTBEHHBIX MPU3HAKOB U CBs3ei. B 0TBeTe OTCYTCTBYIOT MOBTOPHOE
BBIBOJIBI.  YMEHHE  pPacKphiTh  KOHKpPETHBbIE  TPOSBICHUS U3Yy4eHUE
0000IIIEeHHBIX 3HAaHUN HE TIoKa3aHo. PeyeBoe oopmiienne Tpedyer MaTtepuaia

MIOIIPaBOK, KOPPEKIUH.

5. WH®OPMALIMOHHOE W YYEBHO-METOJWYECKOE OBECHEYEHHME
TUCIUATLTAHBI

5.1 UudopmanuonHoe odecniedeHne M CHMILIAHBI

HaumeHnoBanue u kpaTkas XapaKTepUCTHKA OUOIMOTEUHO-HH(POPMAIIMOHHBIX PECYPCOB U

No | cpenctB oOecniedeHust 00pa3oBaTENLHOTO MPOIlecca, B TOM YHCIIE JIEKTPOHHO-OMOIHMOTEYHBIX
n/m | cucteM (OBC) 1 31eKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB (AMEKTPOHHBIX U3TaHUN U
nH(OPMAIIMOHHBIX 0a3 JAHHBIX)

OBC «Koncynsrant Cryznenray : caiit / OO0 «KOHCVYJIbTAHT CTYJIEHTA». — Mocksa,
1 2013-2025. - URL: https://www.studentlibrary.ru. - Pexum nocryma: mo IP-ampecy
YHUBEPCUTETA, YAJIEHHBIN TOCTYII MO JIOTUHY U MapOJI0. - TEKCT : 3JIEKTPOHHBIM.

CnpaBouyHo-uH(popmanronHas cucremMa «MedBaseGeotary : caiit / OO0 «kKOHCYJIBTAHT
2 CTYJEHTA». — Mocksa, 2024-2025. — URL: https://mbasegeotar.ru - Pexxum nocryma:

no [P-agpecy yHuUBEpCHUTETa, YNAJICHHBIM JOCTYN MO JIOTMHY W mapoir. - Tekcr
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3JIEKTPOHHBIMN.

Dnextnoruas onbmuoreunas cucrema «Memunuackas oubnmorexka «MEDLIB.RUy (DBC

«MEDLIB.RU») : caiit / OO0 «MenunmHckoe WH(POPMAIIMOHHOE areHTCTBO». - MOCKBa,
2016-2025. - URL.: https://www.medlib.ru. - Pexxum mocrymna: o IP-anpecy yHHBEpCUTETA,
YAAJIEHHBIA JOCTYII MO JIOTUHY M NapoJito. - TEKCT : 3JIeKTPOHHBIM.

«InexkTpoHHas ouodimoreunas cucreMa «bykam : caiit / OOO «bykamn». - Tomck, 2012-
2025. - URL.: https://www.books-up.ru. - Pexxum mocryma: o IP-aapecy yuusepcurera,
YAQJICHHBIN JOCTYI 1O JIOTUHY M TapoJIto. - TEKCT : AIeKTPOHHBIH.

«JEKTpOHHBIC M3JaHus» m3marelbcTBa «Jlaboparopus 3uanmii»y / OO0 «JlabopaTopus
3HaHuiY». - Mocksa, 2015-2025. - URL: https://moodle.kemsma.ru. — Pexum mocryma: 1o
JIOTUHY ¥ HapoJr0. - TEKCT : 2JICKTPOHHBIH.

baza pmannpix DOBC «JIAHb» : caiit / OO0 «ObC JIAHb» - CIIo., 2017-2025. -
URL:https://.e.lanbook.com. - Pexum mocryma: mo IP-agpecy yHMBepcuTeTa, yIAICHHBIHN
JIOCTYII 110 JIOTUHY U MapoJIro. - TeKCT : 3JeKTPOHHBIA.

«O0pa3oBarenbHas 1miatgopma FOPAUT» : cair / OOO «OJIEKTPOHHOE
N3JJATEJIbCTBO KOPAUT». - Mocksa, 2013-2025. - URL: https://urait.ru. - Pexum
noctyna: mo IP-aapecy yHUBepcUTETa, YOAJICHHBIN JTOCTYII 1O JOTUHY M Mapojro. — TeKcT :
9JICKTPOHHBIMN.

«JAYPEE DIGITAL» (Muaus) - KOMIUIEKCHAsi MHTErPUPOBaHHas I1aT(GopmMa MEIUITHCKUX

pecypcoB : caur - URL: https://www.jaypeedigital.com/ - Pexum mocryma:
no [P-agpecy yHuBepcuTeTa, yHAJICHHBIM JOCTYN MO JIOTMHY M Mapoir. - TekcT :
AIEKTPOHHBIN.

HNudopmannonno-cnpapounas cucreMa «kKOJIEKCy»: kogq MCC 89781 «MenuiuHa u
3apaBooxpanenuey: cait / OO0 «I'K «Koxekcy. - CII16., 2016 -2025. - URL.:
http://kod.kodeks.ru/docs. - Pexxum noctyma: mo IP-aapecy yHuBepcuTera, yaaaeHHbINR
JIOCTYTI 1O JIOTUHY M NapoJit0. - TEKCT : 3JICKTPOHHBIM.

10

OnekrponHas oubaroreka KeMl MY (CBuIETEIBCTBO O TOCYIaPCTBEHHON PETUCTPALIMU 0a3bI
maHHeix  Ne 2017621006 ot 06.09. 2017 r1.). - Kemeposo, 2017-2025. -
URL.: http://www.moodle.kemsma.ru. - Pesxum mocTyma: 1mo JIOTHHY W Iapoiio. - TEKCT :
AIEKTPOHHBIN.

HNuTepHeT-pecypcenl:

http://www.kremlin.ru/acts/bank/44731

KOMHBIOTeprIe npe3eHTanum:

BHGKTPOHHBIG BE€PCHUU KOHCIIEKTOB JeKIUn:

YueOHble puabMBbI:

5.2. Y4yeOHO-MeTOANYECKOE O0eceyeHe T CIMIINHbI

bubnuorpaduueckoe onucanre peKOMEH1yeMOI0 HCTOUYHUKA JIUTEPATYpPhl

OcHoBHasi iMTEpaTypa

Boponos, M. B. Cuctembl HCKYCCTBEHHOT'O HHTEIUICKTA : YICOHHK U MPAKTHKYM JJIsI BY30B /
M. B. Boponos, B. U. [Tumenos, 1. A. HebaeB. — 2-e u3n., nmepepad. u gom. — Mocksa : M3ma-
tenbeTBO HOpaiit, 2025. — 268 c. — (Briciee ob6pa3zoBanue). // ObpazoBarenbHas miaTdopma
FOpaiit. - URL: https://urait.ru. — Pexxum nocrymna: no [P-aapecy yHuBepcuTera, yaaleHHbIH 10-
CTYI 110 JIOTUHY M NMapot0. — TEKCT : AIEKTPOHHBIN.

3onkuH, A. JI. Peanu3anusi OpUHIMIIOB OpraHU3allid U HUCMHOJBb30BAHUS CPEACTB MAIIMHHOTO
00y4YeHHsI U UCKYCCTBEHHOT'O MHTEJUIEKTa B MeIUIIMHE : yueOHoe nocobue / A. JI. 3onkun, B. /1.
Mynuctep. — Camapa , 2024. — 123 c. // Jlanp : anektpoHHO-OnbroTeunas cuctema. - URL:
http://www.e.lanbook.com. - Pesxum nocryna: no IP-agpecy yHuBepcuTeTa, yialeHHBIH TOCTYI
110 JIOTUHY Y MapOIt0. — TEKCT : AJEeKTPOHHBIN.

JlonmosiHuTEIbHAS JIUTEPATYPA

OCHOBBI HCKYCCTBEHHOT'O MHTEIIJIEKTA : yueOHO-MeToanueckoe nocodue / H. B. Mapkuna, 2. U.
benenxona, I'. A. lunenko [u ap.] ; DI'BOY BO IOYI'MY Munsapasa Poccun. —
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Ne
1/ bubnmnorpaduueckoe onucanue peKOMEHIYEMOTO HCTOYHUKA TUTEPATYPHI

Yensounck : TETA, 2023. - 72 c. // 3BC «bykamn». - URL: http://www.books-up.ru. - Pexxum
nocryna: no IP-agpecy yHuBepcuTeTa, yAaICHHBIN JOCTYII 110 JIOTUHY U Mapodro. - TeKcT :
JJIEKTPOHHBIN.

5.3. MeToanueckue pa3padoTrku kageapbl

1/ bubnuorpaduueckoe onucanme peKOMEH1yeMOr0 HCTOUYHUKA JTUTEPATyPhl

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUITJIMHbI

ITomemenuns:
y‘Ie6HI)I€ KOMHAaTHI, JIGKIII/IOHHBIﬁ 3aJI, KOMHarTa ajisd CaMOCTOﬂTeHLHOfI IIOATOTOBKMU.

Oo6opynoBanmue:
CTOJIBI, CTYJIbsI, y4€OHBIC JJOCKH, SKPaH.

Cpeacrsa o0y4enus:

TexHu4eckue cpeacrsa:

HOYTOYK. IPOEKTOpP, KOMIbIOTEp, cucTeMHbIi 010k KC, ayAMOKOIIOHKH, MOHUTOP IIJIAHILET,
MUKILEP YCUJINTENb 3ByKa, MUKPO(OH, KOMIIbIOTEp C BbIX0J0M B UHTepHET, MDY

JleMOHCTpPAallMOHHBbIE MATEPHAJIbI:
Ha0OpbI MyJIbTUMEIUMHBIX Mpe3eHTALNH.

OueHo4YHbIE CPeICTBA HA IEYATHOH OCHOBE:
TECTOBBIC 3aJaHUS TI0 U3yYaeMbIM T€MaM, CUTYallHOHHBIE 3a]]a4H.

Y4eOHble MaTepUAJIBIL:
y4eOHUKH, ydeOHbIe TOCOOUS, pa3laTOYHbIE TUIAKTHUECKUE MaTePUaIbl

IIporpammHoe o0ecnieyenne:

Microsoft Windows 7 Professional Microsoft Office 10 Standard Microsoft Windows 8.1
ProfessionalMicrosoft Office 13 Standard

Linux munensus GNU GPL LibreOffice nmuniensus GNU LGPLV3AunTuupyc Dr.Web
Security Space

Kaspersky Endpoint Security Russian Edition mmst 6usneca
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JIner n3menennii u fonoauennii PIT

JlononHeHuss W uW3MEHeHUss B pabodedl mporpamMme aucuuIuiMHbl - «IIporpammsl
MCKYCCTBEHHOT'O MHTEJIEKTa B MeAuLnHEe» Ha 2025 - 2026 y4yeOHBIii To.

. . PII akryanu3upoBaHa Ha 3acejaHnnu Kadeapobl:
IlepeyeHb 10MOTHEHUIT U U3MEHEHUIA,

BHECEHHBIX B pado4ylo NnporpaMmmy Jara Homep MPOTOKOJIA 3acelaHus
kadeapbl

B  pabGouyio mporpammy  BHOcsatcs | 27.02.2025 Ne 7
CIICAYIOIINE U3MEHECHUS
- aKTyaJu3upoBaH paszen «Y4deOHo-

METOIUUYECKOE u UH(GOPMAIIHOHHOE
oOecrieueHue UCIUTUINHBI.
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IHpunoowcenue 1
OuneHoYHBIE CPeICTBA

Cnmcok BONIPOCOB /ISl IOJATOTOBKH K 3a4eTy (6 noinom obwveme):

© © N o g &~ DR

W W RN NDNDNMDNRNRNDNDER R P B B P PP R
P o © 0o N o kM WD P O © o N o o bk~ wDdhBE o

[ToHsITHE NCKYCCTBEHHOTO UHTEIIEKTA.

[IpobnemaTturka 3a1a4 UCKyccTBeHHOTO MHTEuekTa (M),

OcHOBHBIE HaNPaBJICHHS MCClIeI0BaHuid B oomactu M.

OcHOBHBIE TOAXO/IBI K KJIacCU(UKALUHN U KJIaCTEPU3ALIUH.

MeTtpuku B 3a/1a4yax OMHapHOU Kinaccupukanmu, kiaccudukatopsl baiieca.
MeTtoas! knaccupuKalum.

3amaua pacrno3HaBaHus o0paszos B UN.

Merto/ibl KJIacTepU3aLHH.

JInnelHble MOJEH, 3aJa4H PETPECCHH.

OcHOBHBIE MOJIETN HEMPOHOB — MOJIETU NIEPCENTPOHA U CUTMOUIAJIbHOTO HEMPOHa.
[ToHsiTHE HEMPOHHOM CETH.

OcHoBHbIE BUIbl HEPOHHBIX CETEN U UX UCNOIb30BaHue B cuctemax NUU.
CBepTOYHBIE CETH.

baiicosckue ceru.

OOyuenue HEHPOHHOH ceTH.

Krnaccugukanys koMOeloTepHbIX cpeAcTB pazpadoTku cuctem UU.

Ponb nporpaMmupoBanusi B pa3BUTUH METOJIOB MPEACTABICHUS 3HAaHUH.
Cucrema 3HaHUM.

Monenu npeacTaBieHus 3HaHUI: CEMAHTUYECKUE CETH.

MammHHO€e npeCcTaBlIeHne 3HaHUH.

OkcneptHble cuctembl. Knnaccuduxarus IC no Ha3HAYEHUIO.
WuTennekryansHble HHGOopMarmonHslie JC.

OcHoBHbl€ HanpasiaeHus npunoxenus IC.

Knaccudukamus 3C mo MeToaam mocTpoeHHs.

UcnonszoBanus MU nis paboTel Mmeauka.

Onpenenenne U UICTOPHSI UCKYCCTBEHHOIO MHTEJUIEKTA.

HopmartuBHbIe TpaBOBbIE aKThl B Cpepe UCKYCCTBEHHOTO MHTEIUIEKTA.
MeTo bl HCKYCCTBEHHOTO UHTEIIIEKTA.

DKCNepTHbIE CUCTEMBI TUATHOCTUKH.

CucreMbl MAaIMHHOTO 06yquI/151 AJIrOPUTMOB UCKYCCTBCHHOI'O MHTCJIJICKTA.
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32. KommbproTepHOE 3peHHE B MEIHUIIMHE.

33. Ocobennoctu MuTepuera menuiuHckux Beiei (IoMT).

34. TenemenuuuHckue Texaonoruu u UN.

35. IlepcniekTHBBI pa3BUTHS UCKYCCTBEHHOTO MHTEJIEKTA B cepe 31paBOOXPaHEHUs

36. YmnpaBieHue 3paBOOXPaHEHUEM U UCKYCCTBEHHBIH HHTEIIEKT.

37. CyTb HampaBJICHUs Pa3BUTHUS UCKYCCTBEHHOTO MHTEIICKTa, OCHOBAHHOTO Ha MOMBITKE CO3/aTh
HEUPOHHYIO MOJIEIIb MO3ra.

38. CoBpeMeHHbIe acleKThl MPUMEHEHUS HCKYCCTBEHHBIX HEeHpoceTei.

39. HenmocraTtku u mpeuMyIecTBa HEMPOHHBIX CETEH.

40. 3amaun, KOTOPBIC PEIIAIOTCS C TTIOMOIIBIO HEHPOHHBIX CETEH.

41. MexaHu3M 00y4eHMsI HEHPOHHBIX CETEH.

42. Tunsl npaBuil 00yueHUs: HEHpOCeTe.

43. Tunonorus 3a7a4 MallIMHHOTO O0yYEHHUSI.

44, Mopenu MalllMHHOTO O0YYEeHUSI.

45. OmpeneneHust TOHATUHN: JaHHbIC, 3HAHHUS.

46. OcHoBHOE oTJIMUKE 0a3bl 3HAHUU OT 0a3bl JaHHBIX.

47. CemanTtuueckas cetb. [Iporecc BpIBOa HOBBIX 3HAHUN B CEMAaHTUUYECKOM CETH.

48. ®peiiM. Tpu ypoBHst oOmIHOCTH (PpeiiMOoB.

49. TlpencraBieHne 3HAHUS B TPOAYKIIMOHHOW Moaenu. [Ipumep MpoIyKITMOHHON MOJIEITH.

50. Mamuns! BeiBo1a. DYHKIIMH U UK padOThI MAITMHBI BBIBOIA.

TecToBbIC 3a1aHUA:

Pa3nea 1. BBenenne B HCKYCCTBEHHbBIH HHTEJVICKT

Tema 1.1. TeopeTnueckne OCHOBBI HCKYCCTBEHHOTO MHTEJIEKTA
Hncmpykyus. evibepume 1 sapuanm omeema
[IporpamMMmbl ¥ yCTPOUCTBA, IMUTHPYIOIINE HHTEIUICKTYalIbHbIE (DYHKIINY YeloBeKa (aHaN3 JTaH-
HBIX U IPUHSATHE PEIICHUI ) — 9TO
1) «OombIue TaHHBICY
2) UCKYCCTBEHHBIN MHTEIUICKT
3) GIOKYEHH-TEXHOJIOTHS
4) ceHcopuka
Omeem. 2)

OTInUnTENLHON qepToﬁ HHTCJUICKTYAJIBHBIX CUCTEM ABJIACTCA ...
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1) ucnonp30BaHME CHEMATIBLHOTO SI3bIKA MPOTPAMMHUPOBAHUS
2) o0s13aTeNbHOE HATTMYKE PACIIPEICTICHHON 0a3bl JaHHBIX
3) MOJHBIH 1epedOp BO3MOKHBIX PEIICHUH 3a1aun
4) ucnoyib30BaHKE MOJICITMPOBAHUS 3HAHUI JIJIS pEIICHUS 3a/1a4l U3 KOHKPETHOI nmpoOiaeMHON 00-
JIaCTH
Omeem: 4)
CnaObIit HICKYCCTBEHHBIM UHTEIIEKT — 3TO
1) pelieHue CIOKHBIX 33/1a4 C y4aCTHEM YeIOBeKa
2) pelieHuE MPOCTHIX 33/1a4 HA OCHOBE JaHHBIX 0€3 ydacTus 4eJoBeKa
3) pelieHue NpoCThIX 3a/1a4 C Y4aCTUEM YEJIOBEKa
4) 3ameHa 4esioBeKa MpU PEIICHUH Pa3HbIX, B TOM YKCJIE HOBBIX MJIM TBOPUYECKUX 3a]1a4
Omeem: 2)
CuJIbHBIN UCKYCCTBEHHBIN MHTEJUIEKT — 3TO
1) 3ameHa denoBeKa MpU PEIICHUH Pa3HbIX, B TOM YKCIIE HOBBIX WJIM TBOPUYECKHUX 3a/a4 +
2) rumnore3a B ¢puinocopuun
3) peleHne CI0KHBIX 33724 C y4aCTHEM YeJIOBEKa
4) pelieHue MPOCTHIX 33/1a4 HA OCHOBE JaHHBIX 0€3 ydacTus 4eI0oBeKa
Omeem. 1)
HcKkyccTBEHHBIM HEUPOH — 3TO
1) TouHast MOJieNb TOJIOBHOT'O MO3Ta
2) ympoiieHHasi MOJIeNIb TOJIOBHOTO MO3Ta
3) TouHast MaTeMaTH4YeCKas MOIeNIb padOThl HEHPOHA TOJIOBHOT'O MO3Ta
4) ynpoliieHHas MaTeMaTuyeckas MoJiedb padoThl HEHPOHA TOJIOBHOIO MO3Ta
Omeem: 4)
Tema 1.2. MeTopl HCKYCCTBEHHOTO UHTEIIEKTA
Hucmpykyusa: evibepume 1 eapuanm omeema
K meromam MU He oTHOCHTCS ...
1) reHeTHYECKUE ANTOPUTMBI
2) HEeHpOHHBIE CETU
3) bpeiimbl
4) repMeHEBTUKA
Omeem: 4)
Jlnst npeacTaBiaeHus 3HAHUHM B SKCIIEPTHBIX CUCTEMAaxX MPUMEHSIOTCS:
1) npoAyKIIMOHHBIE MOJIETTU

2) (peitmMoBbBIE CHCTEMBI
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3) ceMaHTHYECKHE CETH
4) cTaTUCTUYECKHE METOIbI
Omeem: 3)
OHUM W3 OCHOBHBIX TOAXO0JIOB K MAITMHHOMY OOYYEHUIO SBIISICTCS:
1) oOyuenue ¢ yunurenem
2) o0y4eHue ¢ Ipyrom
3) oOyueHue ¢ pOAUTEIIMU
4) MMCTaHIIMOHHOE O0yUCHHE
Omeem: 1)
Hncmpykyusa: evlbepume HeCKOIbKO 8apuaHmos omseema

I'my6Gokoe o0y4eHune — 3To crocod HayYUTh KOMIIBIOTEP:
1) pacnio3HaBath JuIa
2) onpenenaTh 00beKThI Ha (poTorpaduu
3) nmucathb cTaThu
4) moJTy4aTh JJaHHBIE, BBISBISTH 3aKOHOMEPHOCTH U AJITOPUTM JIEHCTBUH
Omesem: 1), 2), 3)

Hnempykyus: 6cmasbme nponyujeHHbvle c1o6a

MamnHHoe 00y4YeHHe BKIIOYAET ABa METO/A: VCKYCCTBEHHBIN MHTEJI-

JICKT U HCKYCCTB €HHBIA WHTEJIEKT

Omeem: MHAYKTUBHBIN; 1€ TyKTUBHBIN

Tema 1.3. HopmaTuBHO-IIPaBOBOE PEryIMpPOBAaHUE UCKYCCTBEHHOIO MHTEIUIEKTA B MEIUIIMHE
Hncempyryusa: evioepume 1 sapuanm omsema

KaxoBa nens HanmonanbHOM cTpaTeruu pa3BuTus UCKYCCTBEHHOTO MHTeNsIekTa B Poccun Ha 2030

roj B 001acTu pa3pabOTKH MPOrpaMMHBIX U TEXHOJIOTHYECKUX peIIeHUH?

1) pazpaboTath pelieHus, aHaTOTHYHbIE UM CITIOCOOHBIE IPEBOCXOIUTH YENIOBEUECKUE MTOKA3aTeNn

10 Y3KOMY KpYT'y 3aJa4

2) pa3paloTath pelieHus, aHaIOTUYHbIE WIH CITIOCOOHBIE IPEBOCXOUTH YEIOBEYECKHE MTOKA3aTENN

I10 IIMPOKOMY KpYyTY 3a7au

3) pa3zpaboTaTh perieHusi, MPOrHOCTUYECKHE BO3ZMOKHOCTH KOTOPBIX KapAMHAIBHO OTIMYAIOTCS OT

YeJI0BEYECKUX

4) pa3zpaboTaTh pelieHus, aHaTIOTUYHbIE WJIM CIIOCOOHBIE MPEBOCXOAUTD MMOKA3ATENU CYIEPKOMITb-

I0TEPOB I10 IHUPOKOMY KPYT'y 3aJa4

Omeem: 2)

B kakoM HOpMaTHBHO-IIPAaBOBOM JIOKYMEHTE MPOIUCAHBI L€, CTPATErHsl UICKYCCTBEHHOTO UHTEN-

jexra?
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1) [Tocranosnenue [IpaButensctBa PO Nel140 ot 09.02.2022 «O enunHOM rocyaapcTBeHHOM HH(OP-
MAIMOHHOH cucTeMe B cepe 3apaBOOXPaHCHHSD)
2) Pacniopspxenne [IpaButenserBa Ne2129-p ot 19.08.2020 06 yrBepxaennn «KoHuenuuu perynu-
POBaHUS UCKYCCTBEHHOTO MHTEIUIEKTa M poOOTOTEXHUKH 10 2024 roxa
3) ®enepanbubiii 3ak0H oT 24 anpenst 2020 r. N 123-03
4) Vkas3 [Ipesunenta Poccuiickoit deneparuu ot 10.10.2019 Ne 490 «O pa3BUTHH UCKYCCTBEHHOT'O
nHTeIuIeKTa B Pocculickoit @enepanum»
Omeem: 4)
B kakoit nepuog BpeMeHH YTBEPKI€HBI Bce 4acTH HanmoHanbHOTO cTanaapt PO 'OCT «Cuctembl
HCKYCCTBEHHOI'O MHTEJJIEKTA B KIIMHUYECKON MEIULIUHEN»?
1) 2019-2020
2) 2021-2022
3) 2022-2023
4) 2024-2025
Omeem. 2)
O06s13aTeIbHBIMU HOPMATUBHBIMU TpeboBaHUsIM K BbIOOpY UM -cucTemsl A BHEPEHUS TP OKa3a-
HUU MEJIMLIUHCKOM MOMOIIH SIBJISIETCH. ..
1) nanuuue B peectpe onodbpenHsix MN-cucrem Poc3apaBuanzopa PO
2) MHCTAJISALUS B LIEHTpE 00pabOTKH TaHHBIX Ha Teppuropuu PO
3) HanMuYMe PEerucTPaMOHHOrO yocTOBepeHus Poc3ipaBHai30pa 1 perucTpaliy B peecTpe oreye-
CTBEHHOT'0 ITPOrPaMMHOT0 0OecreueHus
4) nanuuue B peectpe onodbpennbix MN-cucrem Munzapasa PO
Omeem. 3)
Hucmpykyus: ecmagbme nponyujeHHvle clo8a
Cornacno [Ipuka3zy Munsapasa PO Ne , MequuuHckue M -cepBUCH TOMKHBI IPOXOAUTH
perucTpanmio no 3-My, HauBbICIIEMY KJIACCY PUCKA.

Omeem.: 686H

Pa3nea 2. [IpuMeHeHne HCKYCCTBEHHOT0 MHTEJUIEKTa B MeAUIIHE
Tema 2.1. FICKyCCTBEHHBIN MHTEIUIEKT B TUATHOCTUKE

Hnempykyus: evloepume 1 eapuanm omeema
Kakoii BiJ1 HICKYCCTBEHHOT'O WHTEIUIEKTA UCTIONb3YeTCs B MEIUIIMHE?
1) cna0writ
2) CHUIIbHBIN

3) CymepuHTEIEKT
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4) HEUpOHHBIE CETH
Omeem: 1)
Yarmie Bcero pe3ynbTaThl paboThl HCKYCCTBEHHOTO MHTEIIEKTa B 00JIACTH MEAULIMHBI OLICHUBAIOT
10 TPEM MapaMeTpam:
1) 4yBCTBUTEIBLHOCTH, CIICIIM(DUIHOCTH U TUATHOCTUIECKOM TOYHOCTH CEpBUCA
2) 4yBCTBHUTEIILHOCTH, CTOUMOCTH U JIMarHOCTHYECKOM TOYHOCTH CEepBHCa
3) crenuUIHOCTH, TIOJIOKUTEIBHBIM OT3bIBAM M JMAarHOCTHYECKON TOYHOCTH CEpBHCa
Omeem: 1)
HckyccTBEeHHBIN MHTEIIEKT MOXKET MPEACcKa3arh ...
1) kaKoii ’TO IMEHHO OYJET BUPYC
2) NOTEeHLMAIbHYIO0 CKOPOCTh PACIIPOCTPAHEHMSI SITUAEMHUU
3) myTanuu Bupyca
4) pernoH pactupoCTpaHEHUs HIEMUN
Omeem: 2)
Ha xakux sTamnax MOKeT BO3HUKHYTh BEPOSTHOCTh JUArHOCTUYECKOHN OIMOKH ITPH MCIIOIB30BAHUN
anroput™ma MU B meauiuue?
1) BbIOOpA TAKTUKH U CPENICTB JICUCHUS
2) 3aMoJHEeHNs] MEJUIIMHCKONW JOKYMEHTAlu1
3) oOHapyKeHUSI U BOCIIPHUATHUSI CUMIITOMOB
4) npoBeeHNs JIeUeOHbIX MaHUITYJISLMHA U TIPOLIETYyD
Omeem: 3)
Hncempykyua: yemanoeume coomeemcmeue

TexHO0JIOrMM UCKYCCTBEH-

O0J1acTH MX IPUMEHEHUS B MeIMLIMHE
HOI'0 HHTEJ/IEKTA

NepeBO/l JJIMHHBIX ONUcaTeIbHbIX HAOOPOB CHMBOJIOB,
MEAMIMHCKHE BMEIIATelb- HanpuMep, IPU UHTEPIPETALUU 3aIUCEH STEKTPOHHBIX
CTBa MEAMIMHCKUX KapT, U3BJICUEHUE U CTPYKTYPUPOBAHHE

uH(popManun

00paboTka 60IBIINX 00HEMOB METUIIMHCKUX H300pake-
2 1M (ppoBOI TOMOIITHUK b Hwmii n1s BeIsIBIICHUS 32001€BaHUM, THATHOCTHUKH, TTOBHI-
IIEHUs] Ka4eCTBa U MHTEHCUBHOCTH 00pabOTKH
BO3MOKHOCTH 00paObOTKH OOIBIIIOT0 KOJIWYECTBA OMOMeE-
JUUMAHCKUX JTJAHHBIX Pa3HbIX TUIIOB JIJISi yMEHBIIECHUS He-
ONPEENIEHHOCTH MPU MPUHATHH KIMHUYECKUX PellIeHUu
0 JICYEHUU
BBITIOJTHEHHNE HAJUIEXKAIIETO JICUeHUsI B TEeUEHHE YCTaHOB-
JIEHHBIX HOPM BPEMEHHU 3a CUET MOCTOSTHHOTO MOHUTO-
pPHUHTa COCTOSTHUS MAllMEeHTa U OMOBEIIEHNS MEAUIIMHCKIX
pabOTHUKOB

3 riryookoe o0yueHue B

4 o0OpaboTka uzoOpaxkenni I’
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o0ecrieyeHne BBICOKOTO KayecTBa MPO(PHUIAKTHKY, JHa-

06pa60TKa €CTCCTBCHHBIX THOCTUKH, JICUCHUA U MEAUIIMHCKOI'O yXoaa 3a CUCT I10-

> SI3BIKOB A BBILLICHUS JJOCTYITHOCTH, TOYHOCTH U aKKYPAaTHOCTH ME/IH-
IIUHCKUX BMEIIATEIbCTB
00paboTka 6ONBIINX 00BEMOB JAHHBIX U3 MEIUITUHCKUX

5 PACTIO3HABAHNE 3BYKA M POHX MH(OPMAIIMOHHBIX CUCTEM JUIS YIPABICHUS CH-
CTEMOI1 3[paBOOXPAaHEHUs], B LIENISAX YIIPABICHUS 310PO-
BBEM U Ka4eCTBOM >KU3HU HACEITICHUS

7 aHanu3 OOJIBIINX K TOJI0COBOM BBOJ] JAaHHBIX B MEIUIIMHCKYIO JOKYMEHTa-

nanHbiX (Bigdata) 17050

Omeem 1-]1 2-T" 3-B 4-b 5-A 6-)K 7-E
Tema 2.2. HelipoHHbIE CETH 711 CUCTEM MIPUHATHS BpaYCOHBIX PEIICHUN

Hncempyryusa: evibepume 1 sapuanm omeema

[TporpamMMHBIE KOMIUIEKCHI, aKKYMYJIHPYIOIIHE 3HAHUS CIICIIUATUCTOB, a, TAKKE UX IMITUPHUECKHUHI
OIIBIT, /ISl PEILICHHS 33/1a4 IPOTHO3UPOBAHUS, IPUHSATHS PEIICHUH 1 00y4YeHNUs!, HA3bIBAIOTCA ...
1) aHAIMTHYECKUMU MOJICIISIMH
2) onepanroOHHBIMU CUCTEMaMHU
3) cucreMamu yrpaBieHUs1 Oa3aMU JJaHHBIX
4) SKCIIEPTHBIMU CHCTEMAMHU
Omeem: 4)
MenuuuHCcKas moMoulb npu nocpenHudectse cucreM MU B Gonpieii cTeneHn OTHOCUTCS K ...
1) npodunakTrke
2) peaOunuTanuu
3) peaHuManuu
4) Tepanuu
Omeem. 1)
ABTOMaTH3UPOBAHHOE MPUHSTHE PEIICHUI B TPOrPaMMHOM 00€CTIeUeHUH [Tt MAIIMHHOTO 00yd4e-
HUS MIPOU3BOAMTCS Oiaronaps:
1) MammMHHOMY TIEPEBOLY
2) cTaTUCTUYECKO 00paboTKe TaHHBIX
3) KOMIIBIOTEPHOMY 3PEHHUIO
4) MHTEIIEKTyaTbHOMY O0yUCHHIO
Omeem: 2)

Hncempykyus: svloepume HeCKOIbKO 8apUaHmos omseema
OO0nacTv MPUMEHEHUST MHTEIUIEKTYaIBHBIX CHCTEM TOJIEPKKU TPUHATHS BpauyeOHBIX pPEIICHUH ...
1) momouh B JIe4eHUH, BKIFOYAs TOJO0P M KOHTPOIIb TEPAITHH
2) MOMOII[b B MOHUTOPHHTE MAI[IEHTOB, B TOM YHUCIIE B YAICHHOM PEXHME
3) pa3bsCHEHUE MIPUHATOTO PELICHUS

4) aHanmM3 TaHHBIX HOCUMBIX YCTPOUCTB M 000pYAOBaHUS
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Omeem: 1), 2), 4)
Cucrema noIepKK1 MPUHATHS BpaueOHBIX pelieHnH (yHKIIMOHUPYET Ha OCHOBE ...
1) MenmuIMHCKUX HH()OPMAITMOHHBIX CUCTEM MeAUIMHCKUX opranuzamnuii (MUC MO)
2) KIMHUYECKUX UCTIBITAHUHA
3) MeIUIIMHCKOW MH(pOPMAaIIUK B 3JIEKTPOHHOM BHjE, popMupyemoii u oopadateiBaemoii B ETIC3
4) rocyaapCTBeHHBIX HH(POPMAITMOHHBIX CUCTEM B cdepe 3ApaBoOXpaHeHus CyobeKkToB Poccwii-
ckoit ®epepaunn (ITMCC3)
Omeem: 1), 3), 4)
Tema 2.3. VIckycCTBEHHBI UHTEIUICKT B TEJIEMEIUIIMHE

Hncmpykyusa: evlbepume HeCKOIbKO 8apuaHmos omseema
Kakwue cucrembr MU ncnonb3yroTes st pelieHus MPUKIaTHbIX 33a9 Ha OCHOBE OOJBIINX JIaH-
HBIX?
1) koMIBIOTEPHOE 3peHUE
2) ayrMeHTaIus JTaHHbBIX
3) pexoMeHaTeIbHBIE CUCTEMBI M HHTEIUICKTYaJIbHbIE CUCTEMBI TIOAJICPIKKU PUHATHS PEIICHUN
4) 06paboTKa €CTECTBEHHOI'O SI3bIKA
Omeem: 1), 2), 4)
UYro sBisETCS MPEUMYIIIECTBOM MPHUMEHEHUSI HHHOBAIIMOHHBIX MeTO/10B (Ha ocHOBe 1) B Teneme-
nutHe?
1) 6picTpast 06paboTKa BXOAHON HHpOpMALHH
2) cHATHE OTBETCTBEHHOCTH 3a Pe3yabTaT JICUCHUS C Bpayda
3) crtocoOHOCTH 00YYaThCsl HA KaXKIOM JIOMIOJIHUTEITEHOM CITy4ae
4) MMCTaHIIMOHHOE JICUEHNE TTAllMEHTOB
Omeem: 1), 3)
Kommnonents! IHTepHETa METUITMHCKUX BEIIEH - 3TO
1) «ymMHas» KIMHUKA
2) MEAUIIMHCKUE PUOOPHI U JATUYUKU
3) mepenava JaHHBIX
4) UCKYCCTBEHHBIN WHTEIIJIEKT
Omeem: 2), 3), 4)

Hucmpykyua: ecmasvme nponyueHHule cnoga

AOGOpeBuatypa, KOTOpasi 03HaYaeT MpuMeHeHne TeXHoIorui IHTepHeTa Bemieil B cepe MeaUIMHBI
U 37]paBOOXPAHEHUS - ITO
Omeem: IOMT

HHCTpyKIMS: yCTaHOBUTE COOTBETCTBUE:!
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®yukuuu ChatGPT B npouneccax Onucanue pyHKu Ui
NpenoaBaHus U 00y4eHHust
1 | lnanoroBas cucrtema ¢ cokparoBoii | A | UM renepupyeT anbTepHATUBHBIE CIIOCOOBI

JIOTUKOH BBIPAXKEHHUS UJIEU
2 | JIngHbBIN HACTaBHUK b | MU BbicTymaer B poJiv OINIOHEHTA JJISI pa3-
BHUTHS HABBIKOB apryMEHTallUuU
3 | MexaHu3M BO3MOYKHOCTEH B | MU npenocTaBiseT npemnoiaBaTeisiM cpe3
TEeKYIIUX 3HAHUN KaXKJIOTO CTYJICHTa
4 | THCTpYMEHT OLICHKH 3HAaHUM I' | MU BbicTymaet B pojiv HACTaBHHUKA JIJIs

CTyZIeHTa U JaéT HEMEJIEHHYIO0 00paTHYIO
CBSI3b 0 XOZIe 00y4eHUs

Om- 1-b; 2-T'; 3-A; 4-B
eem

CuTyanMoOHHbIE 32/1a4H:

Cumyayuonnan 3a0aua N 1
3aganue 1. ITomoOpaTth nBa HabOpa mapamMeTpoB HEUpPOHA Wi, W,, 0, TIpH KOTOPHIX OH Oyjaer
MoJenupoBaTh (YHKIUIO Jorudeckoro ymHoxkeHus «Wy». IlapameTpbl 3amatoTcss B MOJSX
«[TapameTpsl HelpoHay, OCIE Yero AJs IPOBEPKH HaXKaTh HA KHOMIKY « = ». Eciu B okue «IIpoTokon
BBITIOJIHCHUS» TIOSIBUTHCSI HAJIIUCh «3ajjaya pelieHa BEPHO», COXPAHUTh MOJIYUCHHBIA PE3yJIbTaT B
BHUJIC PUCYHKA: C/IejaTh CHUMOK 3kpaHa (PrtSc), otkpeitTh rpaduueckuii peaaktop (Hampumep Paint),
CKOITUPOBaTh conepxkumoe Oydepa obmena B Buae pucynka (Ctrl+V) u orpemakruposarhb
MOJIy4eHHOEe HM300pakeHUs, OCTaBHB TOJBKO OONACTh OKHa JTabOpaTOpHOIl paboThHI, COXPaHUTh
n3o0paxkenue B popmate .png). Haitftu apyrue mapameTpsl U Bce MOTYyUYEHHBIE PE3YNIbTAThl 3aHECTH
B Ta0IHITy

Tabnuua. [TapameTpsl HelipoHa, MOJEIUPYIOIIETO JOTHYecKre (PyHKIIUU

Ne wq w, 0
«1»
1
2
«JIN»
1
2

3aganue 2. I[lomoOpaTh nBa Habopa mapameTpoB HEMpOHA Wi, W,, 0, TpU KOTOPHIX OH Oyaer
MoAenupoBaTh (PpyHKIUIO Jorudeckoro cioxeHus «UJIWy». JIBa momydeHHBIX HaOOpa 3aHECTH B

TabuIly.
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3ananme 3. [lonpo6oBaTh mogo6path 1Ba Habopa MapamMeTpoB HEHPOHA W, W, 8, TIPU KOTOPBIX OH
OyneT MoaenupoBaTh GyHKIHIO «HCcKItouaromero NJINy.

Teopernueckuii GyHIAMEHT 7S CO3IaHUS HHTEIUICKTYAIBHBIX YCTPONUCTB, MOICTHPYIOIIHX
YEJIIOBEUECKUII MO3r Ha CaMOM HH3LIIEM—CTPYKTYPHOM—YpPOBHE, MPUHATO CYUTATh CTaThIO
Yoppena Max-Kannoka w Banemepa I[lummca «Vnew IOrM4ecKUX BBIYUCICHUM B HEPBHOM
NesITeIbHOCTHY, onyOnuKoBaHHYI0 B 1943 r., rae Obula mpeuiokeHa MaTeMaTH4ecKas MOJelb
HEHpOHa, KOTOpasi Ha3BIBACTCS MAMEMAMUYECKUM UTU MOOETbHLIM HEUPOHOM.

Heiipon npunsaTo M300pakaTs B BUAE B BUJE KPYKOUKA CO CTPEIOUYKAMH, KaK MIOKAa3aHO Ha

Puc.2. Maremarnueckuii HeiipoH Mak-Kamnoka-IIurrca
puc. 2. CTpenku 03HA4arOT BXOJbl M BBIXOJ HeHpoHa. Yepes BXOAbl MaTeMAaTUYECKUN HEWPOH
TPUHUMAET 6XOOHbLE CUSHANbL X1, X3, wuv) Xj, ey Xj U CYMMHDPYET WX, YMHOXas KaXKIbIA BXOJHOM

CUTHAJI Ha HEKOTOPBIN 6eCo601l KOd(hpuyuenm w;:

]
j=1

[Tocne BBINOTHEHUS oONepanuyd CyMMHPOBAHUS MaTeMaTH4YeCKUH HEHpoH (OpMUPYET BBIXOIHOM

1)

CUTHAJI y COIJIaCHO CJICAYIOIIEMY ITPpaBUITY:

1, ecauS =0, (2)
y={
0, ecnuS =0,

rze 6 - mopor 4yBCTBUTEIBHOCTH HEUPOHA.

Takum oOpa3zom, MaTeMaTHYECKUI HEHPOH, KaK U €ro OMOJIOTMYECKUN MPOTOTHUIl - HEUPOH
MO3Ta, MOXET CYIIECTBOBaTh B JBYX COCTOSHUSX - BO30YXJIE€HHOM M HeBo30OyxaeHHoM. Ecnu
B3BEIICHHAs CyMMa BXOJIHBIX CUTHAJIOB S MEHbIIIE MOPOrOBOM BEIUYMHBI 6, TO MaTeMaTHYECKUM
HEHPOH He BO30YK/IEH U €ro BBIXOHOM CUTHAJI paBeH HYJ0. Eci ske BXOTHbIE CUTHAJIBI IOCTaTOYHO
MHTEHCUBHBl M UX CyMMa JOCTHIaeT IOpora 4yBCTBUTEIBHOCTU O, TO HEWPOH NEPEXOIUT B

BO30YXJIEHHOE COCTOSTHHE U Ha ero BbIxojie hopmupyercs curnany = 1.
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Becosblie K03()GUIMEHTHI W; UMEIOT ONPENEIEHHBIA (Qusndeckuii cMbICa. OHU UIMUTHDPYIOT
ANEKTPOIPOBOTHOCTH HEPBHBIX BOJIOKOH, KOTOPBIE B OMOJIOTUU HA3BIBAIOT CUTAMU MEHCHEUPOHHBIX
CUHANMUYeCKUX cea3ell WIN cuHanmuyeckumu eecamu. Yem 3TH cuibl Oojbine, TeM OoJbIIen
BEJIMYMHBI CUTHAJIBI ITOTNIA/IA0T B HEHPOH M TEM BBIIIE BEPOSTHOCTh €r0 Mepexoja B BO30YKICHHOE
COCTOSIHHE.

Bripakenue (2) sBIseTCS 102uteckol gyHKkyuel M Ha3bIBACTCS aAKMUBAYUOHHOU pyHKYuUell
Hetipona. Ee Tpadudeckoe m300pakeHHe, MpEACTaBIEHHOE Ha puc.3, mo (opmMe HANOMHHAET

CTYIIEHBKY, [I03TOMY €€ Ha3bIBAIOT (YHKYUEU-CMYNEHbKOU.

yi

|
|
|
ol o Ky

Puc.3. [ToporoBas aktuBanmoHHas GpyHKIMs HEHpOHA

Takum o0Opa3om, MaTeMaTHYCCKUNW HEUPOH MPEACTABIsAET COOOH IMOPOTOBBIM JJEMEHT C
HECKOJIBKUMHU BXOJaMU M OJHUM BbIXOAOM. Kaxkaplii MareMaTHYEeCKUI HEUPOH HMEET CBOE
oTpeieIeHHOE 3HAYEHHUE TOPOra YyBCTBUTEIHLHOCTH 6.

C moMompl0 MaTEMaTHYECKOTO HEHPOHA MOXKHO MOJCIMPOBATH PA3IUYHBIC JIOTHYECKUE
byHKIIUHM, HampuMep QYHKIIHIO JJornueckoro ymMmHoxeHus «M» (ee Taxke o6o3HauaroT «ANDy nmmn
N), dynkuuto noruyeckoro cinoxxenus «JIN» («OR» nan V) n QyHKIHIO TOTHYECKOT0 OTPULIAHUS
«HET» («NOT»). TaOaumpl UCTUHHOCTU STHUX JOTHYECKUX (YHKIMH NpuBeAeHBl B Tabm.l, B

KOTOPBIX 3HAUCHHUC JIOTHUCCKHUX (I)YHKI_II/II\/’I «UCTHUHHO» 3aKOAUPOBAHO CI[I/IHI/II_ICI\/'I, a 3Ha4YCHHC

WIOKHO»—HYJIEM.
Tabmauma 1.
X1 X2 Yy =X AX Yy =x1VX; Yy =% y =X
0 0 0 0 1 1
0 1 0 1 1 0
1 0 0 1 0 1
1 1 1 1 0 0

KpoMe OCHOBHBIX JOTMYECKHMX JACHCTBUH, CYIIECTBYET €II€ OJWH THIl, KOTOPBIA Ha3bIBACTCA

noruyeckoi pyHkuuu «uckiroyvaroiee MJIN», tadn.2.

Tabauua 2.
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X1 X2

y
0
1
1

0 0
0 1
1 0
1 1

0

[lenpro paGoOTHI SBISIETCS MOACIUPOBAHUE OCHOBHBIX JIOTUYECKUX IEHCTBHH C MOMOIIBIO
MaTEeMaTHYeCKOro HeipoHa, KOTOPBIM COAEPKUT BA BXOJAa U OJUH BBIXOJ.
[Tocne 3aBepiieHus paboTHI.

HOIIFOTOBI/ITB OTYCT, B KOTOPOM JOJI?KHBIL OBITH MpEaACTaBJICHDBI:

1. KOHCIIEKT TEOPETHYECKOM YacTh
2. pE3yNbTaThl BBIIOTHEHUS MPAKTUYECKOM paboThl (PUCYHKH, TAOJIUIIbI)
3. BBIBOJIBI 110 paboTe

Cumyauuonnas 3aoaua Ne 2

3aganmne 1. Cnenys ykasanusMm B OkHe «IIpOTOKON BBHIMONHEHUS», CHOPMUPOBATH MHOMKECTBO
oOyuarolux NPUMEpPOB: HApPHCOBaTh MBIIIBIO B OKHE «Bxoa mepcentpoHa» mMociIea0BaTEIbHO
uudpsl oT 0 10 9 ¥ COXpaHUTh UX, HAKKMMAsi Ha KHOIIKY «t» C COOTBETCTBYIOIIUM TUIIOM «U» -
yeTHOE niu «H» HeueTHoe
[Tocne co3maHusi MHOXKECTBAa MPUMEPOB, OOYUYHTHh NEPCENETPOH, HakaB KHOMKY «OOyuuth». B
nporecce 00y4deHus cienaTh CHUMOK KpaHa U Jajiee T0’KAaThCs 3aBEpLISHHs ITpoliecca 00ydeHusI.

ITpoBepka. Haxatp Ha mo0yto nuu¢py n3 Habopa, oaB ee Ha BXO/ MepCEeNnTPOHa, MOCIIE Yero
Ha)XaTh Ha KHOMKY « = » U MPOBEPUTH, YTO U(pa pacro3HaeTcs MpaBmIbHO. [I0BTOpUTE IPOBEPKY
utst Beex mudp Habopa. 3anucath pe3yibTaThl IPOBEPKHU B CTPOKy «IIpoBepka 1» Tabnuiibl.
3ananme 2. [ToBTOpUTH Mpoliecc 00ydeHUs: U MPOBEPKHU MEPCENTPOHA JUIsl ciryyasi 60siee BBICOKOTO
paspelnieHns: okHa BBoja yrcen. CoXpaHUTh OKHO mporecca o0ydeHus. CpaBHUTb YHCIIO UTeparui
B TIEPBOM U BTOPOM clTydae. BEITIOTHUTE POBEPKY W 3aNI0THHUTH CTPOKY «IIpoBepka 2 TaOnuIib.

Tabmuna. Knaccupukauus undp Ha YeTHbIE U HEUETHbBIE

Mudpa 0 1 2 3 4 5 6 7 8 9
YerHOCTh 49 H 4q H 4 H q H q H
[Iposepka 1
IIposepka 2

MareMaTtnueckuii HEMPOH MOXET BEChMa MPABAONOA00HO MOJEIUPOBATh CTPYKTYPY U CBOMCTBA
CBOETO MPOTOTHIA - OMOJIOTHYECKOTO HEMpOHA MO3ra. DTO MO3BOJMJIO BBIIBUHYTH THUIIOTE3Y, YTO
€ClIi MaTeMaTH4eCKHe HEHpOHBI CBsI3aTh MEXAYy COOOW MPOBOJAHUKAMH, KOTOPHIE UMHUTHPYIOT

HCPBHBLIC BOJIOKHA, pI/IC.l, U TPpONMyCKaTb IO 3THUM MNPOBOAHHUKAM JJICKTPUYCCKUC CUTHAJIA,
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AQHAJIOTUYHO TOMY, KaK 3TO MPOUCXOJUT B MO3re, TO Takas CHCTeMa OyaeT CIOoCOOHOW pemiaTh
MHTEJUIEKTYallbHBIC 33Ja4i, TOJ00HO ECTECTBEHHOMY YEIIOBEYECKOMY MO3ry. JTa wujes Obuia
BbickazaHa Y.Mak-Kamiokom u B.IluTtTcoM u BmociiencTBuu Jierja B OCHOBY COBPEMEHHOMU
HEUPOMH(POPMATHKHU.

[Toznmuee upmes Y. Mak-Kamioka u B. Ilutrca Opima moarepkaeHa @. PozeHOnaTToM,
KOTOPBIN CO3/1aJT KOMITBIOTEPHYIO ITPOrPaMMYy, MOJEITHPYIOIIYIO paboTy MaTeMaTHIeCKUX HEUPOHOB,
YTO CTaJI0 UCTOPUUECKHU MIEPBBIM IPUMEPOM HelpOHHOU cemu WU COKPAILleHHOU Heupocemu. Takas

4YeTh HA3bIBACTCS TAK)KE Kak MepcenTpoH (0T aHrj. perception - ocosnanue). ITocie storo @.

X|_

L

Puc.2. [lepcentpoH, k1acCUPUIUPYIOMINX YETHbIE U HEUETHBIE YUCIIA.

Po3eH0maTT mocTpout 3JEeKTPOHHOE YCTPOHCTBO, B KOTOPOM (DYHKIIMU MaTeMaTHUYEeCKUX HEHPOHOB
BBITIOJTHSUTA 3JIEKTPOHHBIE YCTPONCTBA M CXEMBI, paboTarolre Ha AIEKTPOHHBIX JaMIlaX U KOTOPOe
CTaJO0 TIEPBBIM HEHPOKOMIBIOTEPOM, CIOCOOHBIM  YCIICIIHO pelIaTb OYEeHb  CIOXKHYIO
MHTEJUIEKTYabHYIO 3a7]a4y pacro3HaBaHusl OYKB JIJATUHCKOTO andaBuTa, N300paKeHHsI KOTOPHIX Ha
KapTOYKax MOJHOCWJIM K YCTPOMCTBY BBOJA IaHHBIX - SJIEKTPOHHOMY TJ1a3y.

Pa3zbepem nmpuHIMI 1EHCTBUS MEPCENITPOHA HA PUMEPE HECKOJIBKO 0OoJiee MpOoCTOl 3a/1auH,
4yeM 3aja4a pacro3HaBanus OykB. Ha puc.2 mpuBeaeH ouH U3 TPOCTEHIITNX BAPUAHTOB UCITOJTHEHHUS
MepcenTpoHa, MpeIHa3HAYSHHOTO /I Ki1acCu(UKAIIMK YUCENl Ha YeTHhIE U HeueTHbIe. [IpencTaBum
cebe Matpuily u3 12 GoT0d31EMEHTOB, PACTIONOKEHHBIX B BUJE YETHIPEX TOPU30HTAIBHBIX PSAOB 11O
Tpu (oTodNeMeHTa B KaxaoM psiay. Ha matpuiy (oTod1eMEeHTOB HaKJIaAbIBaeTCs Kap- TOYKa C
n3o0pakeHrueM MUPeL, Hampumep «4», Kak n300paxkeHO Ha pHUCyHKe. Ecnm Ha Kakou-1mbo
¢doTorneMeHT momnagaer (pparMeHT HUQPPHI, TO ATOT (OTOIIEMEHT BBIPaOATHIBAET CUTHAT B BUIE
€IMHUIIBI, B POTUBHOM CiTydae — HOJIb. Ha prucyHke mepBbiid (hOTOIEMEHT BhIIaeT cCurHai x; = 0,

BTOpO# (poTodnemeHT — x, = 1 u 1.1. Cornmacuo hpopmynam
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(1)

]
j=1

1, ecauS =6, 2)
y={
0, ecauS =96,

MaTeMaTHYECKUA HEUPOH BBINOJHAET CYMMUPOBAHUE BXOJHBIX CUTHAIIOB X; , IOMHOXEHHBIX Ha
CHHAIITUYECKUE BECA W), PE3YNIbTAT CyMMHUPOBAHHS S CPABHUBAETCS C IOPOTOM YyBCTBUTEILHOCTH
6 u BbIpabaTHIBAETCS BBIXOIHOM CUTHAII .

IlepBoHayabHbIE 3HAYEHHUS CUHANITUYECKUX BECOB W; M IIOPOra YyBCTBUTEILHOCTH 6 HEu3-
BECTHBI U X MOKHO 33/1aTh, Hapumep, kKak 31o genan @. Po3eHOIATT, AATYNKOM CITydailHBIX YMCEN
Y TOTJIa Ha BBIXOJIE TIEpCenTpoHa OyIeT Ciry4aiiHbIM 00pa3oM BbIpabaThiBaThCs curHait: 1nbo 0, 1udo
1.

3amava KiacCU(pUKAINN YMCENT HA YETHBIC M HEYCTHBIC (DOPMYIIUPYETCs CICTYIOIUM 00pa-
30M: mpefyemcs no0oOPaAmMb 3HA4EHUs CUHANMUYECKUX 6eCO8 W} MAKUMU, 4mO00bl 6bIX00HOU CUZHA
Y npuHUMAan 3HaveHue eOUHUYd, eci Ha Kapmouke OblLI0 U300PaAdICeHO YemHOoe YUCILO, U HOIb, eClu
YUCIo ObIIO HeYemHbIM.

Ota 3a/a4ya penaercs ¢ MOMOUIbI0 00yueHuss HEUPOHHON CETH: HaKJIaJbIBaHHE KapTOYEK C
YMCJIaMU Ha YCTPOMCTBO BBOJA M KOPPEKTUPOBKE CHHANTHYECKUX BeCOB Wj. Hampumep, eciu Ha
BXO/I ITEPCENTPOHA MPEABIBIIIACH KAPTOUKA C IUPPOH «4» U BBIXOJHOM CUTHAJ Y CITy4ailHO OKa3bl-
BaJICSI PaBHBIM €IMHUIIE, O3HAYAIOIIEH YETHOCTh, TO KOPPEKTHUPOBATh CUHANTUYECKHUE Beca OBLIO HE
HY)KHO, TaK KaK peaklus NepCenTpoHa MpPaBHIIbHA. A €CIU BBIXOJHOW CUTHAJI OKa3aJiCs pPaBHBIM
HYIII0, YTO HETPABUIHHO, TO CJIEOBANIO YBEIUYUTH (TIOOIIPUTH) BECa TE€X aKTUBHBIX BXOAOB, KOTO-
pBIe CrIOcOOCTBOBATHN BO30YKIEHUIO HEHpoHa. B 1aHHOM ciiyyae YBETUUYECHUIO MOJIEKAIN Wy , Wqq
U Jp., puc.2.

B o0miem ciyuae 3Ta 3aa4a peniaeTcsi ¢ MOMOIIBI0 UTEPAIIMOHHOTO aJiTOPUTMa O0YUYESHUS
MepcenTpoHa:

Hlar 1. JlaTuukoMm cioydalHBIX YMCEI BCEM CHHANTHYECKUM BECaM wj(j =1,..,12) u mopory
YyBCTBUTEIHLHOCTH HEHpOHA 6 MPUCBOUTH HEKOTOPBIC MAJIbIC CIyJIaiiHbIC 3HAUCHHUS.

Hlar 2. [IlpenwssButh mnepcenTpoHy Kakyw-nub6o mudpy. Cucremoit (HoTO’7TEeMEHTOB
BBIpPa0aTHIBAETCSl BXOTHOM BEKTOP Xj G=1,..12).

lar 3. HeiipoH BINOJIHSAET B3BEIIEHHOE CYMMHUPOBAHUE BXOHBIX CUTHAJIOB

12
j=1

(3)
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1 BbIpabaThIBaeT BBIXOIHOM CUTHAI 10 hopmyrie (2).

Iar 4, a. Eciiu BBIXOIHOM cUTHAJI ITpaBWIbHBIM, TO IEpENTH Ha wiae 2.

Ilar 4, 6. Eciiu BBIXOAHOW CUT'HANl HEMPABUJIBHBIA U PABEH HYIIO, TO YBEJIUYUTh BECA aKTHUBHBIX
BXOJIOB: Hampumep, I00aBUTh KaXKIOMY j-My CHHANTHYECKOMY BECY BEIMYHHY [-TO BXOJHOTO
CUTHaja

Torma, eciv BX0a OBLT HEAKTUBEH, T. €. xXj = 0, TO j-if cCHHANITUYECKHIA BeC HE u3MeHHUTCs. Eciu ke
BX0Jl ObLI aKTHBEH, T. €. X; = 1, TO j-ii cMHaNTHYeCKUi Bec Oy/eT yBeaudyeH Ha eaunuly (3aech u
najee t 03Ha4aeT HOMEpP MTEpallH, KOTOPbIE B UCKYCCTBEHHOM HMHTEJUIEKTE Ha3bIBalOT 910XAMU;
w;j(t +1) - HOBOe 3HaueHHE HA HOBOH 3MOXE j-ro cMHaNTHYeckoro Beca; w;(t) - ero crapoe
3HAYEHHUE HA MPEAbIAYILEH TI0XE).

Ilar 4, B. Eciii BBIX0AHOM cHUTHAJI HENPABUJIbHBINA U PABEH €AMHUIIE, TO YMEHBIINTh BECa aKTUBHBIX
BXOJIOB, HAIPHUMEP, C TIOMOIIBIO aHATIOTHYHON (hOPMYIIBL:

Ilar 5. IlepeiiTi Ha wae 2 UK 3aBEPIIUTH IPOLECC OOYUESHHUS.

B npuBeneHHOM anroputMme wiae 4,6 Ha3bIBAIOT nepsvim npasuiom Xeooa, a wae 4,6 — emo-
pbim npaguiom Xeb6ba B 4ecTh KaHaACKoro yueHoro ¢usuonora /[.O.Xe66a, npeasioxKUBILIEro 3TOT
anroput™ B 1949r. IpaBmia Xe60a yaUBUTEIHLHBIM 00pPa30M HAITOMHHAIOT MPOIIECC OOYICHHS pe-
OEHKa WM IIKOJIbHUKA METO/IOM «IIOOIIpEeHHs — Haka3zaHus». Kak u B ciydasx ¢ pebeHkoM, oOyda-
€MOM 3TUM METOJOM, aJITOPUTM O0yUYEHHS MTEPCENTPOHA 32 KOHEYHOE YUCIIO MOMBITOK (MX HA3bIBAIOT
umepayusamMyu WA 910XamMu) MOXKET TIPUBECTH K IIeNIM — MEPCENTPOH B KOHIE KOHI[OB YCBOUT HE00-
XOJIUMbIE 3HAHUSI, 3aKOAUPYET X B BUJI€ KOHKPETHBIX 3HAYCHUIN MATPUIIbl CUJI CHHAITHYECKUX CBSI-

3eH W] ", TAaKUM 06pa30M, HAY4YHUTCA pa3jindyaTb YCTHBIC 1 HCUCTHBIC YUCJIA.

EcTtecTBEHHO BO3HHMKAET BOIIPOC, BCETAa JIM aJrOpUTM OOydeHHUs NEepCenTpoHa MPUBOAUT K
KelaeMoMy pe3ynbTaTy. OTBET Ha 3TOT BOIIPOC JIAET meopema cXxo0umMocmu nepcenmpona’. eciu Cy-
wecmeyem MHOINCECB0 3HAUEHUL 8eCO8, KOMOpble 00ecneuusarm KOHKpemHoe pasiuienue oopa-
308, MO 8 KOHEYHOM UMO2e ACOPUMM 00YUeHUs NepcenmpoHa npueooum aubo K 3momy MHOd4Ce-

cmay, OO0 K IKBUBATIEHMHOMY eMy MHOMCeCmay, Makomy, Ymo OaHHoe paziudenue oopazos byoem

0oCmuzHymo.
[Tocne 3aBepuieHUs: pabOTHI.
[TonroTOBUTH OTYET, B KOTOPOM JIOJDKHBI OBITh MTPECTABIICHBI:
1. KOHCIIEKT TEOPETUIECKOM JacTu;
2. pe3yJbTaThl BHIMOJIHEHUS Ja00paTOPHOH paboThl (PUCYHKH, TAOIHUIIBI)
3. BBIBOJIBI 110 paboTe
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Cumyauuonnas 3aoaua Ne 3

3ananue Nel. Ananu3 HOPMATUBHOTO aKTa
[Ipoananuzupyiite enepaibHbiii 3ak0H «O BHECEHUU U3MEHEHUN B OTJICJIbHBIC 3aKOHOJATEIbHbIC
akThl Poccuiickoit @enepaliuy B 4aCTH COBEPILIEHCTBOBAHUS 3aKOHOATENILCTBA B chepe 1udpoBoit
SKOHOMHUKHMY. BEISIBUTE MOJIOKEHHUS, KACAIOIINECS HCKYCCTBEHHOTO MHTEIUICKTA, OMUIIINTE OCHOBHBIE
[[eTM BHECEHHUsS MOMPABOK W TMPUBEIUTE KOHKPETHBIC HOPMBI 3aKOHA, BIUSIONINE HA Pa3BUTHUE
texHonorui UN.

Bonpoc: Kakue mepbl mpeaycMOTpeHbl 3aKOHOM JJisi 3aIIMTHI MEPCOHAIBHBIX JIaHHBIX
MoJIb30BaTesel mpu 00padoTke HHPOPMAITUN UCKYCCTBEHHBIM HHTEIIEKTOM?
3ananue Ne2. [IpaBoBas sKcriepTH3a I10roBopa
Komnanus pazpaboTana HHTEIUIEKTYaIbHYIO CUCTEMY TUArHOCTHKHU 3a00JeBaHUi, OCHOBAHHYIO Ha
aHallM3e MEIUIMHCKUX un300pakeHuid. CocTaBbTE€ IOTOBOP MEXAY pPa3pabOTUYUKOM CHUCTEMBI U
MEIUIUHCKUM yUpEeXKICHUEM Ha HCIIOJIb30BAaHUE TAHHON TEXHOJIOTHH. Y KaKUTE KITFOUEBBIC aCTIEKTHI
COTJIAIIEHUS, BKIOYas OTBETCTBEHHOCTh CTOPOH, TMOPSIOK OOpaOOTKM M XpaHEHUS JaHHBIX
MAUEHTOB, KOH(MUICHIIMATLHOCTD PE3yIbTAaTOB UCCIIEIOBAHUM.

Bonpoc: Kakoili Tum OTBETCTBEHHOCTH MPEIYyCMOTPEH AOTOBOPOM B Cliydyae HapylICHUs
KOH(UICHIMATLHOCTH JIMYHBIX JTAHHBIX MAIueHTa?
3aganue Ne3. Ouenka puckoB BHeApeHus NN -Texnonoruit
KoMmnanus ninaHupyeT BHEAPUTH TEXHOJOTHIO PACIO3HABAHMS JIUIl HA TEPPUTOPHH CBOEH (adbpuku
JUIS TIOBBIIIEHUS] 0€30MacHOCTH COTPYAHUKOB. [IpoBeauTe OpUAMYECKH aHAIM3 BO3MOXKHBIX
PHICKOB, CBSI3aHHBIX C HCIIOJB30BAaHHEM OHOMETPUYECKOH HWACHTU(GUKAMH PaOOTHHKOB.
[TpennoxuTe peKOMEHIANMH 1T0 MUHIMH3AINH FOPUIUICCKUX TTOCIEACTBHIA TAKOTO BHEAPEHUSI.

Bomnpoc: Kakue TpeOoBaHus mpedbsBiseT 3akoHomarenbcTBO P®D k  obOpaboTke
OMOMETPUYECKUX JTAHHBIX?
3aganue Ne4. OTBETCTBEHHOCTH pazpadborunkos MU
[IpencraBpre  crienyromyro  curyanuioo: KommaHus-pa3pabOTUYMK — BBITYCTHIIA  MPOTPAMMY
MEIUIIMHCKOTO Ha3HAYeHWs, MPEIHA3HAYCHHYIO ISl TOCTAHOBKU MpPEIBAPUTENbHBIX IUArHO30B
MaryeHTaM Ha OCHOBaHMM CUMIITOMOB. [lanmeHT oOpaTuics B KIMHUKY C jkamo0aMu, mporpamma
MOCTaBWJIa HEBEPHBIN TNArHO3, BCIICACTBHE YETO MAMEHT IOTEePST BO3MOXKHOCTh CBOEBPEMEHHOTO
nedeHust 3aboneBaHus. Koro cyWtaTth OTBETCTBEHHBIM 3a ONIMOOYHBIA JHArHO3: KOMITAHHIO-
pa3paboTurka MporpaMMbl WIIM Bpada KIMHUKHU, UCTIOIH30BABIIETO €€ BHIBOIBI?

3anmava: OnumuTe BO3MOXKHBIE CIICHAPUU PACIIpEeTCHHs IOPUANYECKON OTBETCTBEHHOCTH
MeXay cropoHamu KoHGIHKTAa. OOOCHYHTE CBOIO MO3HIIMIO CCHUIKOW Ha JEHCTBYIONIUE TTPABOBBIC

HOPMBI.
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3apanue NeS. CyneOHas mpaKkTHKa I10 JieJiaM, CBS3aHHBIM ¢ mpuMeHeHuem NN
N3yunte peanbHble Cye0HBIE [IE1a POCCUMCKUX CY10B 110 Bonpocam npumeHnenus M. Hampumep,
UCKH, CBSI3aHHBIE C HENPABOMEPHBIM HCIIOJIb30BAHUEM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH,
HapyILIeHUEeM aBTOPCKHX IPaB, 3J0YNOTPEOICHUSIMH TTEPCOHATbHBIMU JaHHBIMU U Ap. [lonbGepure
OJIHO-/IBA CJIy4asi U IPOAHAJIU3UPYUTE BBIHECEHHBIE CYI0M PEIICHMUS.

3anaua: [Ipoananusupyiite 006cToATENbCTBA 1T U CHOPMYTUPYIHTE BHIBOABI OTHOCHTEIHHO
TEKYIIETO COCTOSIHUS CyIeOHOM MPAKTUKX B OTHOIIICHUH CIIy4aeB HCIob3oBanms 1IN

Cumyayuonnasn 3aoaua Ne 4

3aganue Nel: OcBouTh NPUHLHUIIEI PAOOTHl AMATHOCTUYECKOTO ajIropUTMa Ha OCHOBE MAIIMHHOIO
00y4eHHs U IPUMEHUTD UX JUISI BBISIBICHUS ITaTOJIOTHH.
Onucanue 3agaHus:
Hcnonb3ys HaOOp JaHHBIX, COJIEPKALINI METUIIMHCKUE TMOKa3aTelld M aHaMHe3 MaIleHTOB, BaM
MIPEJICTOUT CO3/1aTh MOJIEJb KJIacCU(PHUKAIIUH [T IPEICKa3aHUsI HATUYUS KOHKPETHOTO 3a00IeBaHuUs
(mampumep, auadeta). [locne co3maHus MOJEIN OLIGHUTE TOYHOCTh €€ PabOTHl M IPUMEHHMOCTh B
KJIMHUYECKOM MPAKTHUKE.

[[Tary BBIMOJIHEHUS 3aJaHUS:
1. Coop u noaroroBka naHHbIX: CkayaiiTe JaHHBIE U3 OTKPBITHIX MCTOYHUKOB WITU HCIONB3YHTE
rOTOBBIC HAOOPHI JaHHBIX, Takue kKak Pima Indians Diabetes Dataset (uctounuk). JlaHHBIE BKJIFOYAIOT
pa3iauyYHble NMPU3HAKU 370pOBbSl NAllMEHTa, TaKHMe KakK BO3pacT, MHJEKC Macchl Tejla, YPOBEHb
TJIFOKO3bI KPOBH U ApYyrHe (haKTOPhl PHCKA.
2. IlpenBaputenbHas o00paboTka MAaHHBIX: M3yuute CTpyKkTypy Habopa [aHHBIX, BBISIBUTE
MPOIYILEHHbIE 3HAYEHUs, HOPMaJIU3yHTe IEpEMEHHBIE, Pa3AeIUTe BHIOOPKY HA TPEHUPOBOUHYIO U
TECTOBYIO.
3. Bri6op MeTona MosienupoBanusi: Beibepute oMH U3 METOAOB KiIacCUPUKAIMK (JIOTUCTHYECKAs
perpeccusi, ciay4aiHblii Jec, TpaJlueHTHbIN OyCTHHT), OCHOBAaHHBII Ha BallleM YpOBHE MOJATOTOBKH U
JOCTYITHOCTH BBIYMCIIUTENbHBIX PECYPCOB.
4. Obyuenue mozaenu: [Ipumenute BbIOpaHHBIH METOJ K JaHHBIM TPEHUPOBKU M ONTUMU3UPYHTE
TUIeprnapaMeTpsl MOJEIH.
5. Ouenka touyHoctH: [TpoTectupyiite Mosienb Ha TECTOBOM HaOOpE JaHHBIX U paCCUUTANTE METPUKHU
KayecTBa (TOYHOCTh, YyBCTBUTEIbHOCTb, CHEIIU(PUIHOCTD).
6. Nnrepnperanus pesynbrara: Chenaite BbIBOJ O MPUTOAHOCTH IPEUIOKEHHOM MOJEIH IJIA
NPAaKTUYECKOrO0 TPUMEHEHHS B MEIAMIMHCKOM yupexaeHuu. OOcyaure oOrpaHuyeHds U
BO3MO>KHOCTH YJIYYILIEHUS MOJIEIH.
7. doxkymentupoBanue npouecca: OpopmMuTe 0TUET, BKIIOYAIOMIMNA OMKMCAHUE 111aroB BHITOJHEHUS

3aaHuA, KOO peain3alnuu MO}IGJ’IGf/i, Fpa(l)I/IKI/I, Ta6J'II/II_[I)I 1 BBIBOJIBI 110 pE3YyJIbTaTaM UCCIICIOBAHUSA.
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[Ipumep cuieHapust UCHOJIHEHUSA:
import pandas as pd
from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.linear_model import LogisticRegression

from sklearn.metrics import accuracy_score, classification_report

# 3arpy3ka JaHHBIX

data = pd.read_csv('diabetes.csv')

X = data.drop(columns=['Outcome'])
y = data['Outcome']

# Paznenenue naHHbBIX HA TPCHUPOBOYHLIC U TCCTOBBIC

X_train, X_test, y train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

# Hopmanuzaius pu3HaKoB

scaler = StandardScaler()

X_train_scaled = scaler.fit_transform(X_train)
X_test_scaled = scaler.transform(X_test)

# IlocTpoeHue NTOTUCTUYECKON Perpeccuun
model = LogisticRegression(max_iter=1000)
model.fit(X_train_scaled, y_train)

# HpOFHOSI/IpOBaHI/Ie 1 OIICHKA TOYHOCTHU
predictions = model.predict(X_test_scaled)
print("Accuracy:", accuracy_score(y_test, predictions))

print(classification_report(y_test, predictions))

KoHTponbHBIE BOITPOCHL:

1. Kakue normoHATEIbHBIE METOJBl MANTMHHOTO OOyYeHHS MOTJIM OBl MOBBICHTH Ka4eCTBO
IUAarHOCTUKH?

2. KakoBa ponb 3TUKH 1 IPUBATHOCTHU B MpuMeHeHnn M -nmuarnoctuku?

3. Bo3MoxHO 1 MacITabupoBaTh JAaHHYIO MOJIEh IS IPYTUX BUAOB 3a00JI€BaHUIA?
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Cumyayuonnasn 3aoaua No 5
3aganue Nel. M3yunuts npouecc MOCTpOEHUsI HEUPOHHOM CETH JUIsl TIOMOIIM BpadyaM B IPUHATUU
pelLIeHH Ha TPUMepPe KOHKPETHOH MEIUIIMHCKON MPpoOIeMbl (HarpuMep, IMarHOCTUKA CepIIeYHbIX
3a00J€BaHUN WJIN BBIABJICHME OHKOJOIMUYECKMX NaTtosnoruil). B pamkax 3ajgaHus mnpenanaraercs
HOCTPOUTH MPOCTYIO HEHPOHHYIO CETh, CIIOCOOHYIO aHAIM3UPOBATh MEAULIMHCKYIO HH(OpMAIUIO U
JaBaTh PEKOMEHIALUHU Ul BPAdeH.
Bsenenue:
CoBpeMEeHHbIE CUCTEMBI 3/IPABOOXPAHEHMs BCE Yallle UCHOJb3YIOT aHAUTUKY OOJIBIIMX JaHHBIX U
METObI IITyOOKOr0o 00y4eHus JUIsl yay4lleHus: AUarHOCTUKY U 3 dexTuBHOCTH JleueHuss. OTHUM U3
IIEPCIEKTUBHBIX HAIIPABICHUMN SBIAETCA NPUMEHEHHE HEUPOHHBIX CETEH JII aBTOMATHYECKOIO
aHaIM3a MEJUIMHCKUX 3allMCEN M PEKOMEHIALMN Bpady 110 TAKTUKE BEJICHUS MTallHCHTA.
Hlar 1: IToctanoBka 3amauu

Bri6epete oHy U3 ciaeayroumx npooiem:

o JlnarHocTuka uieMu4eckoil 00JIe3HU cepua,
o PanHee oOHapyXeHHE paka MOJIOYHOM JKEJIE3bl,
o [TporHo3upoBaHue OCI0KHEHUN caXxapHOro nuabdera.

Omnpenenure 1enab Bamleid MOJENM: TOBBIILIEHHME TOYHOCTU JIMArHOCTUKH,  YIy4llIEHUE

IIPOrHO3UPOBAHMS PA3BUTHUA OOJE3HEH WM CHUXKEHHE KOJUYECTBa OIIMOOK NpU Ha3HAYCHHUHU

Teparuu.

Hlar 2: Coop u npenodpaboTKa JTaHHBIX

Cobepure MeIMIMHCKMIA HaOOp JAHHBIX, NOAXOMALIMHA Uis BbIOpaHHOM 3anaun. Mcmonb3yiiTe

noctynHsle pecypcesl, Takue kak UCI Machine Learning Repository, Kaggle Datasets nin Hay4dHbIe

nyonukaruu. O0s13aTeTbHO MPOBEPHTE HATUYHE HEOOXOIUMBIX aTpUOYTOB, TAKUX KaK CUMIITOMBI,

nabopaTOpHBIE aHAN3HI, PE3YJIbTaThl MHCTPYMEHTAIBHBIX 00CIeIOBAaHUN M KIIMHUYECKUE UCXOIBI.
[TpoBepbTe naHHBIE HaA TMOJHOTY, OTCYTCTBUE MponyckoB M aHomanuil. IIpeoOpasyiite

KaTeropuanbHble TPHU3HAKK B YHUCJICHHBIE MPEJCTABICHUS, HOPMAIU3YHTEe HENpepbIBHbIC

NIepEMEHHEIE.

Iar 3: BeiGop apxuTeKTypbl HEHPOHHOI ceTn

Co3pnaiiTe apXUTEKTypy HEMPOHHOW CETH, MOAXO ALY IS BallIero TUIA 3a/laui. DTO MOXET ObITh

MPOCTasi MHOTOCIIOWHAs MepLEeNTPOHHAs ceTh, cCBepTouHas HelpoHHas ceTh (CNN) s 06paboTku

BU3yalbHOU HH(pOpMaluu WM pekyppeHTHas HeipoHHas ceTb (RNN/LSTM) ans BpeMeHHBIX

PSIOB.

Peanuzyiite cetb Ha Python ¢ ucnonszoBanuem 6ubnuorexku TensorFlow/Keras min PyTorch.

IIpuMep npocToil MHOIOCIIONHON HEMPOHHOM ceTH Ha Keras:
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from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense

def create_nn(input_shape):
model = Sequential([
Dense(64, activation="relu’, input_shape=input_shape),
Dense(32, activation="relu"),

Dense(1, activation="sigmoid’) # bunapuas knaccudukamnus

)

return model
Ilar 4: O0yueHue U TeCTUPOBAHUE MOJICIH
Pa3znenute Bamm nanHble Ha 0OYYaIOUIYI0 U IPOBEPOUHYIO BEIOOpKHU. HacTpoiiTe runepnapaMmeTpbl
ceTu (KOJIMYECTBO CIIOEB, KOJMYECTBO HEHPOHOB, CKOPOCTh OOYYEHUS U T.I1.) U IPOBEANUTE O0yUCHHE.
[IpotectupyiiTe Bairy Mojelib Ha KOHTPOJIbHOW BEIOOPKE M U3MEPHTE CICAYIONINE XapaKTEPUCTUKHU:
Tounocts (accuracy), UyBcTBUTENBHOCTS (sensitivity), Cnenuduanocts (specificity), F1-score.
Hlar S: MuTepnperanus pe3yabTaToB
[Ipoanann3upyiTe NOJNYy4YEHHBIE PE3YJbTAaThl M CHCJIAWTE BBIBOABI O IIOJIE3HOCTH MOJEIH IS

peaNbHBIX YCIIOBUM. 3aaiiTe cede BOMPOCHI:

o Hackonbko HagexxHa Baiia MOJENb Ui MPaKTUYECKOro MPUMEHEHUs?
o EcTb 511 pUCKH JI0’KHOIONOKHUTEIBHOTO IMarHo3a U KaKk MUHUMH3UPOBAaTh UX BIUSHUE?
o MO’KHO 1M HMCIIONB30BaTh TaKyk) MOJENIb COBMECTHO C BpadOM JJIs NOJATBEP)KICHUS WU

KOPPEKIMH TEPBOHAYAIBHOTO 3aKIIIOUEHUS?
OnmuoHaabHO MOATOTOBBTE BU3YAIU3ALIMIO 3aBUCUMOCTEH, rpa@UKOB MOTEPh U METPUK KaueCTBa.

KOHTpOJIBHBIC BOIIPOCHI:

° KakoBbl ropuanueckue W O3THUYECKHE TOCIEACTBUS TMPUMEHEHUS HEUPOHHBIX CeTed B
MEIULUHY?
° Bo3MOkHBI T clTydan HEMPaBHIIBHOTO (PYHKITMOHUPOBAHKS MOJIETH M KaK MPEIOTBPaTUTh

MO100HBIE MHITUICHTHI?
° MoxeT 1 Bpay nmojiaratbCs UCKIIOUUTENIBHO Ha PEIICHUE HEUPOHHOM ceTh?
Uroru 3ananus:

Harmummre oT4éT, comepxKamiuii e yroniue 3JIeMeHTHI:

o DopMyIMpOBKa 3a7]aud M MOCTAaHOBKA LIENEeH,
o Mertoponorus coopa 1 00pabOTKH JaHHBIX,
o ApXUTEKTypa HEUPOHHOM CETH U 00OCHOBAHKE BHIOOPA apXUTEKTYPHI,
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o Pe3ynbTaThl TECTUPOBAHMS U MHTEPIIPETAIMS ITOTYICHHBIX 3HAYCHUH,
o 3aKJroueHNe U JajdbHENIINe MIary s yay4IlIeHUs MOIEIH.

Cumyayuonnasn 3aoaua No 6
3apanue Nel. OCBOMTH OCHOBHBIC 3Talbl NMPOCKTUPOBAHUS U pa3paboTKu Al-MHCTpymeHTa It
TEJIEMEIULIMHBI, MTO3BOJISIIOIIETO YIY4IlIaTh KauyeCTBO YAAJIEHHBIX KOHCYJIbTAalUMil M JAMAarHOCTUKU
MAI[MEHTOB.
Onucanue 3a1aHus:
Bameii 3amaueii craHer co3gaHMe MPOTOTHUIA YaT-00Ta WM JIPYroro MHCTPYMEHTa Ha OCHOBE
HCKYCCTBEHHOI'O MHTEJUIEKTa, MOMOTAloIIEero IMalMeHTaM I0JIydyaTh NEPBUYHYIO KOHCYJIbTAIHIO
JIMCTAaHIIMOHHO. BoT toymken coOupars He0OXO0AUMBIE CBEACHUS O CUMIITOMAX, HICTOPUH OOJIE3HU U
BBIIaBaTh PEKOMEHAINK MAIMeHTy J100 MeperaBaTh COOpaHHBIE TaHHbIE Bpauy AJis JajbHeien
KOHCYJIbTAIIHH.
DTarbl BBITIOJHEHUS 3a1aHUS:
Hlar 1: UccnenoBanue npeaMeTHON 00J1acTH
Cobepute wuHpOpManMIO O TEKYIIMX TEXHOJIOTHUAX, HCIOJIb3YEeMBIX B TeJeMeIUlIMHE,
MPEUMYIIECTBAX M OrPAHUYCHUSIX JAUCTAHLIMOHHOTO KOHCYJIbTUpOBaHMs. (3HAKOMBTECh C
CYLIECTBYIOILIMMU CEPBUCAMH TEJIEMETUIIMHBI U 0OCOOEHHOCTSIMH B3aUMOICHCTBYS TAlIUEHTa U Bpaya
OHJIAWH.
lar 2: Onpexnenenue QyHKIMOHAIBHBIX TPeOOBaHUI
dopmanibHO 0003HAUbTE TPEOOBAHUS K BallleMy MPOAYKTY: EpeueHb OCHOBHBIX (DYHKIIMIA YaT-00Ta
(Hanpumep, cOOp CBEIEHUH O CUMOTOMAax, MUCTOpHsI OOJE€3HH, ONPOCHUK IO COMYTCTBYIOLIUM
3a0071€BaHUsAM); HEOOXOIUMOCTh HMHTETPAIlMd C BHENTHUMH HMCTOYHUKAMH JaHHBIX (Harpumep,
ANEKTPOHHAS METUIIMHCKAS KapTa MalleHTa); BO3MOXKHOCTh CBSI3H C BPAUOM-KOHCYJIHTaHTOM.
Iar 3: [IpoekTHpoBaHUE APXUTEKTYPHI
PazpabotaiiTe cxemy paboThl Balllero MPUIIOKEHUS: MOJIH30BATENh BBOJIUT KAJIOOB/CUMITOMBI —>
4aT-00T coOupaer wHGOpMANMIO — Tepenada AaHHBIX Bpady I JATbHEHIIEro OCMOTpa HIIH
HaIpaBJIeHUs Ha 00CIIeIOBaHUE.
Cozpaiite uarpaMmy MOTOKOB JaHHBIX U B3aUMOJIEHCTBHE KOMIIOHEHTOB.
Hlar 4: Peanuzarus nporoTuna
Wcnonb3ys a3biku mporpammupoBanus Python, JavaScript unu npyroii yao0HbIH BaM SI3bIK, CO3/AaiTe
pabouwnii mporoTHN yaT-00TAa:
o [TpocToe mpunioxxenue ¢ uHTEpericoM yara;
° Jloruka 00pabOTKM COOOIIEHU TOJIB30BATENsI U BbIJladya PEKOMEHJAIMA Ha OCHOBE
MIpeIBAPUTENILHO COOPAaHHBIX I1a0JI0HOB;

o Mopnyns nepenauu JaHHBIX Bpady.
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[Tpumepsr API nist o6menus ¢ nonb3oBarensamu: Dialogflow, Rasa, Chatfuel.

[Tpumep mpocTeiiiiel peanu3anuy AUaioroBoro areura Ha Python:

from chatterbot import ChatBot

from chatterbot.trainers import ListTrainer

chatbot = ChatBot(*"Telemedicine Assistant")

trainer = ListTrainer(chatbot)

conversation = [
"[Ipuser! Uto Tebs1 6ecriokout?",
"V MmeHs 6onmT rojona”,
"JlaBHO mosiBMIIACH O6onu? Bpiia TpaBMa royioBs?"
]
trainer.train(conversation)
response = chatbot.get_response(**3apasctByiite!")

print(response)

Ilar 5: TectupoBanue U BepuUpUKaALH

HpOBepBTe pa60Ty CBOEro 4ar-00Ta Ha Pa3JIMYHbIX CLHCHAPUAX O6p8.IlI€HPII>i namucHTa:

o Cumynsanus oOpanieHus nayueHTa ¢ ToJI0BHON 00JIbIO;
o O6pamenue nmanueHTa ¢ cumnromamu OPBU;
o OO0paieHne naueHTa ¢ XpOHUUECKOU MaToJIOTHEH.

ITonrotoBbTe OTYET O paboTe BalIEro MPOJYKTA, 3apUKCHUPOBAB HEJOCTATKH U BO3MOXKHBIE MYTH
I0paboTKH.
Ilar 6: [Ipe3entanus npoekra

OdopmMuTe Npe3eHTalMOHHBIN MaTepual, JeMOHCTPUPYIOIIUIA Balll IPOEKT:

o OcHoBHbI€ (QYHKIIMOHATILHBIE MOJTYJIN;
o [TpuMepbl B3aMMOAEHCTBUS T10OJIB30BATENS C OOTOM;
o [TorennuanbHble TPYAHOCTH U CIIOCOOBI MX MPEOI0TICHHUS.

KoHTponbHBIE BOITPOCHL:
o Kakue cymecTBytoT TexHUYeCKHe Oapbepbl IpU co3qaHuu Al-cepBUCOB IS TeIeMeAULIUHBI?

L4 Kaxk oOecrieunBaeTcs 0€3011aCHOCTh JaHHBIX ITallTMCHTOB B CUCTEMAax TeHeMCI[I/II_II/IHLI?
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L4 Kakoii BKJIaJd MOXCT BHCCTHU I/ICKyCCTBeHHI:II\/'I HMHTCIJICKT B IIOBBIIICHUEC Ka4dyC€CTBaA
O6CJ'Iy>KI/IBaHI/IH IMalnMEHTOB B PpPCruoHax C HHU3KOH AOCTYIIHOCTBIO KBaHH(bHHHpOBaHHOﬁ

MEIUIIMHCKOM ITOMOIIH?

Cnucok TeM pedeparoB:

1. Cuneprus tenemenuiuusl 1 N
2. WU nnst pa3pabOTKH HOBBIX JICKAPCTB HA OCHOBE MMEIOIIMXCSl OMOMEIUIIMHCKIX JaHHBIX.
3. NN monenupoBaHue BO3JACUCTBUSI HOBOTO JIEKAPCTBA HA OPraHW3M MPU HECKOJBKUX ITYTAX

Pa3BUTHS TOW WJIM UHON OOJIC3HH.

4, YMHbBIC PUIIOKEHUS )11 3J0POBbs HA OCHOBE TexHoJioruu [oMT.
5. Anroputmsl 1M B reHeTHUECKOM aHAIU3E.
6. OcnoBHas ponb ChatGPT B mojzmepkke MpOIECCOB aAMUHUCTPATHBHOTO YIPABICHHS

MCOAMIMHCKHX BBICIIIHNX y‘IC6HLIX SaBeHeHHﬁ.

7. Onenka 3¢ (eKTUBHOCTH MEAMIIMHCKOTO 000py10BaHUs U NpenapaToB ¢ npuMeHeHueM M.
8. WHTeuieKkTyanbHbli aHaIu3 NPUYUH 3a00J1€BaHHMH.

9. WHTemiekTyanbHble 4aT-00ThI It 00CITY>)KUBAHHUSI 3aIIPOCOB MAITUCHTOB.

10. IlepBryHas qUarHOCTHKA C IIOMOLIBIO CUMIITOM-4ekepoB ¢ 11

11.  HccnenoBaHue pblHKa MEAUIMHCKUX YCIYyT ¢ NpuMeHeHuem M.

12. OnpeneneHue ONTUMAIBHBIX LIEH JICYEHUS B YCIOBHIX KOHKYPEHIINU.

13.  Apanramms ChatGPT B yupexneHHH BBICIIETO MEAUIIMHCKOTO 00pa3oBaHusl.

14. IIpumenenne N B yxojie 3a manyeHTamu.

15.  ChatGPT B HayuHO-UCCIIeIOBATENbCKOM paboTe 00yJaromuxcs.
16. UMW pewenus npobaemMbl IPUOPUTE3ALNUN U MEAULIMHCKOW COPTUPOBKH MAIIUEHTOB.
17.  Hossle oOpa3zoBaTenbHbIE IPOrPaMMbl, OpPUEHTUPOBAHHBIE HA Hcnoab30BaHue NU.
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