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 JaHHON MUCHMILIMHBI SIBISICTCS MOMyYeHHE MPEACTAaBICHHUS O (PU3MUECKUX MPHUHLMIAX MOTY4YCHUS
n300pakeHN BHYTPEHHUX OpPraHOB 4EJOBEKa, a TaKkKe O MaTeMaTHYeCKMX METOlax aHaumiza Hu
PEKOHCTPYKIMK H300pakeHuil. CTyIeHT IOCiie OCBOCHHUSI Kypca OyaeT MOHUMaTh (U3NYECKHE MPUHIIMIIBI
¢dbopMupoBaHus H300paKCHUH TPU HMCHONB30BAHUU «HEBHIMMOTO» H3IyYEHHUS, MAaTeMaTH4YeCKUEe OCHOBBI
BOCCTaHOBJICHUS H300paXeHUH, CBOIICTBa OMOTKaHE! NPH Pa3INYHBIX PU3NUECKUX BO3ICHCTBUSAX.

1. leau u 3apauu

Meap AUCUMNIMHBI
TIOJTyYEHUE TIPENICTABICHUS O (PU3NYECKUX MPUHITUIAX MTOYYCHUS U300paKEHUI BHYTPEHHUX OPTraHOB
YeNoBeKa, a TAKXKE O MaTeMaTHIeCKHX METO/axX aHalln3a U PEKOHCTPYKIMH N300pasKeHHIH.

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

* (OOyuenne (U3NYECKUM OCHOBaM (OPMHPOBaHUS M300paKCHUH BHYTPCHHHUX OpPraHOB 4YEJIOBEKa
NIPY MCIIOIB30BaHUN «HEBHIMMOTO» U3ITY4YCHHUS.

* TlomyueHrne HABBIKOB NMPHMEHEHUS MaTEMaTHYEeCKUX METOIOB W TPOTpaMM ISl PEKOHCTPYKIHH
M300pakeHUH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
nmpobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B o0mactu  cBoeld  mpodeccroHanbHON
poeCCHOHANBHOM I TENFHOCTH, CIIOCOOCH | AESITENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Brnaneer mnpodeccHOHAIbHON TEpMHHOJIOTHEH,
PO()eCCHOHAIBHBIC 3a/ja4H WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUS PE3YNBTaTOB HAYYHOW IESATENBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |PC3YIBTAThI

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CriocoGeH  BBIIABUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLEHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAYUHbIC PE3yIbTAThI I1K-1.1 CrocobeH HaxoauTh, aHAIM3UPOBATH M 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBoeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
. ¢usnveckue NPUHOUNBI (HOPMHUPOBAHUS M300paKEHUI NPU HCHOJIB30BAHUU «HEBHIUMOIOY
M3ITy4eHus,
* MaTeMaTU4eCKHE OCHOBBI BOCCTAHOBJICHUS H300paXKeHUH,
* CBOMCTBa OMOTKaHEW MPH Pa3IMIHBIX (PU3NICCKUX BO3IACHCTBHIX
YMETh:




. NPUMEHATh (U3MYECKUE MPHHIUIB (OPMHUPOBAaHUS H300pakeHUH st pa3paboTKH |
COBEPIICHCTBOBAHMUS MEAUIIMHCKON TEXHUKH;
. IPUMEHATh MaTeMaTH4eCKue INPHHLUIBI BOCCTAHOBICHUS H300pakeHUs A pa3paboTKu U
COBEPIICHCTBOBAHUS IPOrPAMMHOTO 00ECIICYCHUS, IPUMEHIEMOTO B METUIIMHCKON TEXHHUKE

BIIAJICTh!
* HaBBIKaMH pabOThI C COBPEMEHHBIMU MPOTPAMMHBIMU CPEJCTBAMH M METO/IaMH, UCIOIb3yEMBbIMHU 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 TPUHOUOBL BU3yalIM3alMd MEOUIMHCKUX H300pakeHU. OCHOBBI  (OPMHPOBAHUS
M300pakeHUH B Pa3InIHBIX (PU3NICCKUX TOJISX.

2. PeHTreHOBCKHI KOMIBIOTEPHBIN peKOHCTPYKTHBHBIN ToMorpad (KT)

MexaHn3MBl B3aUMOJEHCTBUS PEHTTEHOBCKOTO M3JIyYEHHSI C BEIECTBOM. M3nyuarenu nu npueMHUKH
X-Ray. ®usnueckue MNPUHIUIBI TOMyYeHUs] W300pakeHHWi 3amaHHOro cedeHusi. (OCHOBHBIC
komnoHeHThl KT ckanepa.




3. Maremaruieckrie OCHOBBI IpoIieccoB (hopMupoBaHus 1 00pabOTKH N300paKeHUH

Nudopmanus, comepkamascss B MPOSKIUAX. TeopemMa 0 IEHTPAIBHOM CEUEHHH. PEeKOHCTpYKIUs
METOIOM JByMepHOro mpeoOpasoBanusi dypre. MeTon CBEpTKM M 0OpPaTHOTO MPOECLMPOBAHUS C
ucnonp3oBanueM Dypre-npeoOpazoBanms. [Ipaktuueckas peanuzanust merona. VTeparmoHHBIC
METOJbI PEKOHCTPYKIIHH.

4. YerpoiicTBa paguoU30TOIHON BU3yallU3alluu

CUMHTWUIALIMOHHBIE U KCEHOHOBBIE AETEKTOPHI. 110aynpoBOAHUKOBEIE N€TEKTOPHI. Pannonykmusl,
nmpuUMeHsieMble Ui Busyanmsaruu. CrnocoObl TMONyYeHHsS PaTuOHYKIUIOB. PalroHYKIHTHBIH
reHeparop.

5. ®uznueckre 0OCHOBBI TOTYYCHUST N300PaKEHHI C TIOMOIIBIO H30TOIIOB

Crarnyeckass W JUHaMUYecKkas IulaHapHasi cuuHturpagusa. [amma-kamepa. OpnodoToHHAs
smuccuonHas komnbiorepHas Tomorpadus (ODIKT). [To3uTpoHHO-IMUCCHOHHAsT KOMITBIOTEpHAS
tomorpadus (I19T). Knnandeckue npuioxkeHns METOIOB PaAUOU30TOITHON BU3yaIH3allHH.

6. [TpuHIMIBEI TOTY4YeHUs N300pakeHuii ¢ moMoripo SIMP

dusnueckre OCHOBBI SAEPHOTO MarHUTHOTO pezonanca (IMP). IlocnenoBaTensHOCTH MMITYJIBCOB,
ucnonbzyemele B AMP-Busyanusanuu. Ilpoueccel penakcanuuum M ux usMepeHue. [IpuHumn
pasmenenus Msirkuii TkaHedt B MPT. Peructpamms u pexonctpykuus SMP-uzo0paxenuil.
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 ¢pynkumonansHok MPT. BOLD-curnan. CrarucTuueckne mapaMeTpUYecKHe 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 JIuTEparypa
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, M3y4yalOM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
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 MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeaaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

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

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOIPOCOB, CIEAYET OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: MenunuHcKas Gusnka u ononHpopMaTHKa
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadeapa QUMK KUBBIX CHCTEM

Kypc: 1

KBaJU(PUKAHA: 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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

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

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUSA AUCHUILIAHBI «Du3uka BHU3yaJIn3allun H306pa)KeHHﬁ B MCIOUIIMHC O6y‘IaIOH_II/II\/’IC$I

JIOJKEH:

3HATh:
. ¢dusnueckne NPHUHIUNB (POPMUPOBAHUS HM300pa’KeHUH NPH HCIIOIB30BAHUU «HEBUANMOIO»
U3ITYYCHHUS,

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

yMeTh:

° IMPUMCHSATH (1)I/I3I/ILIGCKI/IC MMPUHIIUIIBI

¢dopmupoBaHusi H300pakeHU i1 pa3paboTku U

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 COBPEMEHHBIMH MPOTPAMMHBIMU CPEJICTBAMH M METOJAMH, HCIIOIb3yEMbIMH 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. Tlpunummner otrobpaxkenuss 8 MPT. Meron obparHoro npoerupoBanus. [Ipeodpazoanne ®yprbe B
MPT.

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

15. OcnoBnbie Bunel SIMP Tomorpaduu. Tomorpadus cnmH-3x0 u TypOo cnuH-3X0. Tomorpadmus
MHBEPCHSA-BOCCTaHOBICHKE. ToMorpadust rpalueHTHOE 3XO.

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

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOWCKA B KA4ECTBE CaMOCTOSITENBHOMN
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE 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. Tlpunummner otrobpaxkenuss 8 MPT. Merton obparHoro npoerupoBanus. [Ipeodpazoanne ®ypobe B
MPT.

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

15. OcnoBnble Bunel SIMP Tomorpaduu. Tomorpadus cnmu-3x0 u TypOo cmuH-3%0. Tomorpadmus
MHBEPCHSA-BOCCTaHOBICHNE. ToMorpadust rpalueHTHOE 3XO.

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

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO

MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Onenka omm4HO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
MO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHSITH MOMYYCHHBIC 3HAHHUS Ha MPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHITH IOJyYeHHbIC 3HAHMS Ha IpPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABIISETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMUOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn uddepenupoBaHHOro 3adera oOydaromiemycs npenocrasisercss 30 MHUHYT Ha
noaroroBky. Ompoc oOyuatomierocs o Ownery Ha audd@epeHIHpOBaHHOM 3aueTe HE JOJDKEH
IIPEBBIIIATH OTHOTO ACTPOHOMHUYECKOI'0 yaca



