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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: du3zuKa BU3yalIn3aluy H300paXeHUH B MEIUIIMHE
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Menununckas puszuka u OnonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadeapa QUMK KUBBIX CHCTEM

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.C. Cenos, kaHj1. OHOJI. HAyK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl Gu3uku xuBbix cucrem 04.05.2020



AHHOTANMA

Lenpto naHHON OUCHMIUIMHBI SIBJSIETCS MOJIYYCHHUE NMPEACTABICHUS O (U3UUECKUX MPUHLIUIAX MOTYUYCHHUS
n300pakeHN BHYTPEHHUX OpPraHOB 4YEJNOBEKAa, a TaKkke O MareMaTHMYeCKHX MeToJax aHalu3a W
PEKOHCTPYKIIMK H300pakeHuil. CTyIeHT IOCiie OCBOCHHUSI Kypca OydeT MOHMMaTh (PU3MUECKHE MPUHILIUIIBI
¢dbopMupoBaHus H300paKCHUH TPH HMCHONB30BAHUN «HEBHIMMOTO» M3IY4YEHHUS, MareMaTHUECKHE OCHOBBI
BOCCTaHOBJICHUS H300paXeHUH, CBOIICTBa OMOTKaHE! NPH Pa3INYHBIX PU3NUECKUX BO3ICHCTBUSAX.

1. leau u 3apauu

Meap AUCUMNIMHBI

MIOJTyYeHHE TIPEICTABICHUS O (PU3MYESCKHUX MPUHIUIIAX MOTyYeHHS N300pakKeHHI BHYTPEHHHUX OPraHOB
YeJI0BEeKa, a TAKXKE O MAaTeMaTHYECKUX METO/aX aHaJIM3a U PEKOHCTPYKINU U300paKeHui.

3agauu AUCHMIIHHBI
* l3yyeHue CBOWCTB OMOTKaHEH YeOBEKa MPHU Pa3IMYHBIX (PU3MUECKUX BO3JCHCTBUSX.

* OOyuenue pu3nuecKuM OCHOBaM (HOpPMUPOBAHHS U300paKEHHI BHYTPEHHUX OPTaHOB YEIOBEKA
NIPY MCIIOIB30BaHUN «HEBHIMMOTO» U3ITY4YCHHUS.

» JlomydyeHne HaBBIKOB MPUMEHEHUS MAaTEMAaTHUECKUX METOJOB M IMPOTPAMM JUIS PEKOHCTPYKIUHU
M300pakeHUH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH cBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCHOHANBHOM I TENFHOCTH, CIIOCOOCH | AESITENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO()eCCHOHAIBHBIC 3a/ja4H WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW IESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |PC3YIBTAThI

pears 3a1a4y, B ToM uncie paspadareiBath 1 |[IK-1.2  CnocobGeH  BBIOBUTAaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CnocobeH HaxoAWTh, aHAIN3UPOBATH M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBoeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
. ¢usnyeckue NpUHOUNBI (HOPMHUPOBAHUSA H300paKEHUH NPU HCIOJIB30BAHUU «HEBHIUMOTOY
M3ITy4eHus,
* MaTeMaTU4eCKHE OCHOBBI BOCCTAHOBJICHUS H300paXKeHUH,
* CBOMCTBa OMOTKaHEW MPH Pa3IMIHBIX (PU3NICCKUX BO3IACHCTBHIX
YMETh:




. MPUMEHATh (U3MYECKUE TPHUHIUNBI (PopMUpOBaHMST HW300paKeHHU JUIsl Pa3paboOTKH U
COBEPIICHCTBOBAHMUS MEAUIIMHCKON TEXHUKH;
. IPUMEHATh MaTeMaTH4eCKue INPHHLUIBI BOCCTAHOBICHUS H300pakeHUs A pa3paboTKu U
COBEPIICHCTBOBAHUS IPOrPAMMHOTO 00ECIICYCHUS, IPUMEHIEMOTO B METUIIMHCKON TEXHHUKE

BIIAJICTh!
* HaBBIKAaMH pabOTHI ¢ COBPEMEHHBIMHU IPOTPAMMHBIMU CPEACTBAMU U METOJIAMHM, UCTIONIB3YEMBIMH B
MEIUIIMHCKOM TEXHUKE NpPU BU3yaIM3allMd H300paKCHUWH, a TaKKe NPU NPOBEICHUU HayYHBIX
HCCIEIOBaHUM.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
1 Bgenenue B kypc 2 8
) PentrenoBckuit KOMIIBIOTEPHBIN 4 ]
pexoHcTpykTHBHBIN ToMorpad (KT)
MaremaTnyeckue OCHOBBI IPOLIECCOB
3 (dhopmupoBaHuUs u 00paboTKn 4 8
M300paKeHUI
4 YerpoiicTBa PaguOU30TOITHOM 4 5
BHU3yallM3allul
5 dusnueckue OCHOBBI MOy YCHUS 4 ]
n300pakeHHH C TOMOIIBIO H30TOIIOB
6 [MpuHIMTBL TTONyYeHUsSI M300paKeHUH ¢ 4 ]
nomouisro AMP
7 MeTtoast MarHMTHO-PE30HAHCHOMN 4 3
ToMorpaduu
3 OCVHOBLI (YHKIIMOHATEHOU 4 7
HeHpOBU3yaIH3alUN
Hroro yacos 30 60
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BeeneHue B Kypc

OOumme UPUHOUIBI BHU3yaJIM3alMd MEAMLMHCKUX HM300paxeHud. OCHOBBI  (popMUpPOBaHUS
M300pakeHUH B Pa3InIHBIX (PU3NICCKUX TOJISX.

2. PeHTreHOBCKHI KOMIBIOTEPHBIN peKOHCTPYKTHBHBIN ToMorpad (KT)

MexaHn3MBI B3aUMOJEHCTBUS PEHTTEHOBCKOIO U3JIyYEHHs C BEHIECTBOM. M3mydarenu U NpueMHUKA
X-Ray. ®usnyeckue NPUHIUNBI TOMYYCHHS H300paKeHUH 3ajgaHHOTO cedeHus. (OCHOBHEBIC
komnoHeHThl KT ckanepa.




3. Maremaruieckrie OCHOBBI IpoIieccoB (hopMupoBaHus 1 00pabOTKH N300paKeHUH

Nudopmanus, comepkaimascss B MpoeKusXx. TeopemMa O IEHTPaTbHOM CEYEHWHU. PeKoHCTpyKIws
METOIOM JByMepHOro npeoOpazoBaHusi dypre. MeTon cBepTKH M 0OpaTHOrO MPOCLUPOBAHUS C
ucnonp3oBanueM Dypre-npeoOpazoBanms. [Ipaktuueckas peanuzanust merona. VTeparmoHHBIC
METOJbI PEKOHCTPYKIIHH.

4. YerpoiicTBa paguoU30TOIHON BU3yallU3alluu

CUMHTWUIALIMOHHBIE U KCEHOHOBBIE AETEKTOPHI. 110aynpoBOAHUKOBEIE N€TEKTOPHI. Pannonykmusl,
mpuUMeHsieMble Ui Busyaimsanuu. CrnocoObl TONy4YeHHs] PaTUOHYKIUAOB. PalnoHYKIATHBINA
reHeparop.

5. ®uznueckre 0OCHOBBI TOTYYCHUST N300PaKEHHI C TIOMOIIBIO H30TOIIOB

Crarnueckass W JMHAMHYeCKas IutaHapHas cuuHTUrpadus. [amma-kamepa. OpHodoroHHAS
smuccuonHass kommnbiorepHas Tomorpadus (ODIKT). [To3uTpoHHO-IMUCCHOHHAS KOMIIBIOTEpHASI
tomorpadus (I19T). Knuanueckue npuitoskeHns: METOI0B PaIiON30TOITHON BU3yaTH3alny.

6. [TpuHIMIBEI TOTY4YeHUs N300pakeHuii ¢ moMoripo SIMP

dusnueckre OCHOBHI SAEPHOTO MarHuTHOro pezonanca (IMP). IlocnenoBaTensHOCTH UMITYJIBCOB,
ucnonbzyemple B AAMP-Busyanuzanuu. Ilpoueccel penakcanmu ¥ ux usMepeHue. [IpuHnun
pasmenenus wmarkuid TkaHeir B MPT. Peructpaumss um pexoncrpykuus AMP-uzo0paxkeHuil.
K-nmpocTtpanctso.

7. MeTojipl MarHUTHO-PE30HAHCHOW TOMOTpadun

Mertonst MPT. CrinH-3X0, MYJIBTHCIIMH-3X0 ToMorpadusi. Tomorpadusi HHBepCHSI-BOCCTaHOBIICHUE.
Tomorpadus rpaguenTHOE 3X0. MP-anruorpadmusi.

8. OcHOBBI ()YHKIIMOHATFHOW HEHPOBH3yaIN3aIlluu

[puanuner ¢pyakumonansHok MPT. BOLD-curnan. CratucThueckue mapameTpUuecKue KapThl
(SPM) u3o0pakeHni aKTUBHBIX 30H MO3Ta MpH (YHKIMOHAIBHBIX BO3CHCTBUSX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMa), pa3HOOOPa3HbIM JeMOHCTPALIMOHHBIA MaTepual.

Obecrieuenue caMOCTOSITETLHON paboThI: gocTyn B MHTepHeT, mporpamma MATLAB s pacuera
TOMOTpaIecKuX N300paKeHHIA.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

bazoBas xadeapa uMeeT B HATMYNH JaHHYIO JINTEPATYPy

1.P.Suetens Fundamentals of Medical Imaging. Cambridge university press. 2009

2. . ApcBonba, M. Bepauk Omuccuonnas Tomorpagusi: ocHoBsl [IDT u ODPIKT. Texnocdepa.
Mocksa, 2009

3. B.Kanenaep Mup Ouosnoruu u megununsl. KomnsiorepHas romorpadust. //Texnochepa Mocksa,
2006

4. ®wuzuka BU3yanusanuu uzoopaxennii B mequimae. Tom 1,2. [Tox pen. C. Y366a. Mocksa. Mup.
1991r

JomnonHurensHas aureparypa



bazoBas xadeapa uMeeT B HATMYNH JaHHYIO JINTEPATYpy

1. Texumueckue cpeacTBa MeguuHckon uaTpockonuu. I[lox pen. b.U. Jleonosa. MockBa. Meaununa.
1989r.

2. Kamamnwuk JI.A. u np. Menununackue npubopsl. PazpaboTtka u npuMeneHne. Mockaa,
“CropmoBb-Meaummaa”, 2004,

3. Brown et al. Medical physics and biomedical engineering. Taylor&Francis. New York 1999.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. JIxo3zed I1. Xoprak, OcunoBet MPT http://www.cis.rit.edu/htbooks/mri/inside-r.htm
2. Evert J. Blink Basic MRI Physics http://www.mri-physics.net/
3. Yao Wang Medical Imaging Systems http://eeweb.poly.edu/~yao/EL5823/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

DNEeKTPOHHBIEC PECYPChI, BKITIOUAs JIOCTYI K 0a3aM JaHHBIX, TOCTYT K (poHmaM OUOIUOTEKH.
http://www.ncbi.nlm.nih.gov/pubmed — 6a3a nanubIX crarei

s wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk Marepuaiam Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeaaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYIBTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: MenunuHcKas Gusnka u ononHpopMaTHKa
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadeapa QUMK KUBBIX CHCTEM

Kypc: 1

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

Pa3padorunk: A.C. Cenos, kang. OH0J. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUSA AUCHUILIAHBI «Du3uka BU3yaJIU3alluA I/I306pa)KeHI/II\/’I B MCIUIIMHC» O6y‘IaIOH_II/II\/’IC$I

JIOJKEH:

3HATh:
. ¢u3nueckue NPUHIUNBI (OPMUPOBAHUS HM300paKeHUH NPU HCIIOIB30BAHUU «HEBUANMOIO»
U3ITYYCHHUS,

* MaTeMaTUYeCKHe OCHOBBI BOCCTAHOBICHUS N300pakeHUH,
* CBOHCTBa OMOTKaHEH MPH Pa3INYHBIX (PU3NIECKUX BO3ACHCTBHIX

yMeTh:

° NOPpUMCHATH (1)I/I3I/I‘I€CKI/IC IIPUHIUIIBI

¢dbopMHUpoBaHUs M300pakeHUH Ui pa3pabOTKU |

COBCPLICHCTBOBAHUS MEIULIMHCKOM TCXHUKU,
° NPUMCHATE MATCMATHYCCKUC IIPUHIUIIBI BOCCTAHOBJICHUSA I/I306pa)KeHI/I$I JUI pa3pa60TKH u
COBCPUICHCTBOBAHUSA ITPOTPaMMHOTI'0O o6ecnequI/m, MIPUMECHACEMOIO B MEIUIIMHCKON TEXHUKE

BJIA1€Th:

* HaBbIKaMH PabOTHI C COBPEMEHHBIMU MPOIPAMMHBIMHU CPEICTBAMU U METOJAMHM, UCIIOIb3YEMBbIMU B
MEIUIMHCKOM TEXHUKE NpU BU3YyalIM3allMM H300pakeHHH, a Takke IpPU MPOBEICHUU HayIHbBIX

HUCCIENOBAHUMN.

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

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:

NSV e L=

[Tpunumne! popmMupoBanus N300paKeHU B TOMOTpaduu.

MexaHu3Mbl B3aUMOAEHCTBUS PEHTTCHOBCKOTO M3JIy4YEHHS C BELICCTBOM.

YcTpoicTBO M IPUHIMI PadOTHl KOMITBIOTEPHOTO TOMOrpada.

CUMHIUISIIUOHHBIE M KCEHOHOBBIE JETEKTOPBI.

MerTonsl peKOHCTPYKIMHU M300paxeHuid. Teopema o LEHTpaIbHOM CEUEHUH.
Pagnonyxiuasl. CriocoObl onyyeHus paIuoHyKIHI0B. PaqHoOHYKIMAHBIN reHeparop.
[Ipunumn nomydenus: u3obpaxenuit ¢ nomoipto ['amma kamepsl. ODIKT.




8. IMosutponuno-smuccronHas romorpadus (I19T).

9. CxoxcTBa M OTIIMYMSA METOAOB AepHON MeauiuHbl 1 KT.

10. SInepHbrit MarHuTHBIN pe3oHaHc. [Ipolieccsl penakcanuy 1 U3 U3MEPEHHUS.
11. YerpoticTBo u npunImi padotst MPT.

12. Tpunnumsr orodpaxkenus B MPT. Meton obparHoro npoenupoBanus. [IpeoOpazoBanne Oypbe B
MPT.

13. Perucrpanus u pekonctpykuus AMP-n3o06paxenuii. K-nmpoctpancTso.
14. Ilpunuun paszneneHus Markui Tkaneit B MPT.

15. OcHoBuble Bunel SAMP Tomorpaduu. Tomorpadus cnuu-3x0 u TypOo crnuH-3x0. Tomorpadus
MHBEPCHSA-BOCCTaHOBICHKE. ToMorpadust rpalueHTHOE 3XO.

16. OroGpaxenue cocynoB (MP anrnorpadus).
17. Dxo-tunanapuas romorpadus (GMPT).
18. TTomyueHune cTaTUCTUYECKUM MTapaMeTpuiIecKux kapt (SPM).

Bo Bpemst 3aHATHII MOT'YT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To Oy[eT SBIAThHCS
JOMallHUM 337aHveM. BO3MOXXKHO BBINOIHEHHME MATEHTHOTO TOHCKA B KA4ECTBE CaMOCTOSTENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHHM 10 Kypcy U BBIIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEUMYIIECTBO Ha MU depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[MpuHIMTIEL hOpMHUPOBaHUS N300pAKEHHUN B TOMOTpaduu.

MexaHU3MbI B3aUMOACHCTBHS PEHTTEHOBCKOTO M3ITyUECHUS C BEILICCTBOM.

YcTpolicTBO M PUHITMIT Pa0OThl KOMITBIOTEPHOTO TOMOTpada.

CUMHIWIAIIMOHHbBIE U KCEHOHOBBIE JETEKTOPHI.

MerTobl peKOHCTPYKIIUK H300paxeHuid. Teopema o 1eHTPaTbHOM CEYCHUH.
Papnonyxiuapsl. CriocoObl ONyueHHs paAMOHYKINAOB. PaaMoHyKINAHBINA TeHepaTop.
[MpuHnMn momydenus n3o0paxenuit ¢ momoinkto ['amma kamepsl. ODIKT.
[Mo3urponno-3muccuonnas tomorpadus (I19T).

9. CxoxcTBa ¥ OTIIMYMSA METOAOB A/epHON MeauiuHbl 1 KT.
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10. SInepHbrit MarHuTHBIN pe3oHaHc. [Ipolieccsl penakcanuy 1 U3 U3MEPEHHUS.
11. YerpoticTBo u npunImil padotst MPT.

12. Tpunnumsr orobpaxkenus B MPT. Meton obparHoro npoenupoBanus. [IpeoOpazoBanne Oypbe B
MPT.

13. Perucrpanus u pekonctpykuus AMP-n3o06paxenuii. K-nmpoctpancTso.

14. ITpuHnnn pasaeneHus MATKUM TkaHeil B MPT.

15. OcHoBuble Bunel SAMP Tomorpaduu. Tomorpadus cnuH-3x0 u TypOo crnuH-3x0. Tomorpadus
MHBEPCHSA-BOCCTaHOBICHNE. ToMorpadust rpalueHTHOE 3XO.

16. OroGpaxenue cocynoB (MP anrnorpadus).

17. Oxo-tnanapuas romorpadus (GMPT).

18. TTomyueHune cTaTUCTUYECKUM MTapaMeTpuiIecKux kapt (SPM).

Kpurepun onennBanus

Onenka ommuao (10 OamwioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO

MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka xopoio (7 6amoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMsS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISIETCS CTYACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OueHka ymoBIETBOPUTENIbHO (4 Oayna) - BBICTABIAETCS CTYAEHTY, MOKa3aBIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasna, HO P 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Ouenka ynoBineTBOpUTENIbHO (3 Oayma) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIleMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWMU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TadbHEUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

OueHka HEyJOBIETBOPUTENIBHO (2 6aita) - BBICTABISIETCS CTY/ICHTY, KOTOPBI HE 3HAaeT OOJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOTO 3ayeTa olyuaromemycs: mpenocrasinsercd 30 MUHYT Ha
noaroroBky. Ompoc oOyuatomerocs mo Owiery Ha auddepeHUIHpOBaHHOM 3aueTe HE JOJDKEH
IIPEBBIIIATH OTHOTO ACTPOHOMHUYECKOI'0 yaca



