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: buorexnonorus
Nnpo¢uJIb NOATOTOBKH: buotexnonorus u OnomeanumHCKast HHGOpMAaTHKA

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

HGJ'ILIO ,Z[aHHOﬁ JAUCHUIIIIMHBL ABJIACTCA MOJYUYCHUC TIPCACTABIICHUA O (I)I/I3I/II'ICCKI/IX OpUHOHUIIAX MMOJTYYCHUA

n300pakeHN BHYTPEHHUX OpPraHOB 4eJIOBEKa,

a TaxKkKEC O MarcMaTH4C€CKHUX MCETOJaxX aHajlnu3a H

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

MOJTy4eHHE TPE/ICTABICHUS O (PU3NUSCKUX PUHINTIAX TTOyYSHUSI H300paKeHNH BHYTPEHHUX OPTaHOB
YeJI0BEeKa, a TAKXKE O MAaTeMaTHYECKUX METO/aX aHaJIM3a U PEKOHCTPYKINU U300paKeHui.

3agauu AU CHUILIHHBI

* l3yyeHue CBOWCTB OMOTKaHEH YeOBEKa MPHU Pa3IMYHBIX (PU3MUECKUX BO3JCHCTBUSX.

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

° HonyquI/Ie HAaBBIKOB IMPUMCHCHUA MATCMATHYCCKUX MCTOAOB U IIpOrpaMm i1 PpCKOHCTPYKIHUN

M300pakeHUH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-2 Cnocoben ynpaBisiTh
MCCIIeJOBATEIbCKUM IPOSKTOM Ha BCEX dTamax
ero peajan3anun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 IlpencrapnseTr myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMECHTAIBHBIX Pa3esioB MaTeMaTUKH, (DU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIsI TOCTAaHOBKM W  pEIICHHS
HayYHO-HMCCIIEI0BATEICKIX 3ajaq B obnactu
OMOMHXXEHEPUHU B OMOUH(POPMATHKU




WCCIIEZIOBATh MAaTeMaTHYECKUE MOJICITH [MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CHCTEMHO  |MH(OPMANNIO 00 aKTyaJbHBIX Pe3ylbTaTaX HCCIICIOBAHUN B
aHAJIN3UPOBATh HAy4YHbIE IPOOJIEMBI, IOJIy4aTh |paMKaxX TEeMaTHUeCKOW 001acTu cBoed NpodecCHOHaTbHON
HOBBIC HAYYHBIC PE3yJIbTaThI JEATEIIEHOCTH

[IK-1.5 CnocobeH co3naBaTh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnonH(pOpMaTHKe

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATh:
. ¢dusnuecKkne NPUHIUIB (POPMUPOBAHUS HM300paKeHWH NPH HCIIOIB30BAHUU «HEBUANMOIO»
U3ITYYCHHUS,
* MaTeMaTH4eCcKHue OCHOBBI BOCCTAHOBICHUS N300pakeHUH,
* CBOHCTBa OMOTKaHEH MpH Pa3IMYHBIX (PU3NIECKUX BO3ACHCTBHIX
YMETB:
. OPUMEHATh (U3MYECKUE MPUHUUIBL (QOPMUPOBAHUS HW300pakeHUH sl pa3paboTKu H
COBEpILEHCTBOBAaHHS MEAULIMHCKON TEXHUKY;
. MPUMEHATh MaTeMaTH4eCKUE NPUHLUIBI BOCCTAHOBICHUS H300paskeHHs Uil pa3pabOTKu H

COBEPIIIEHCTBOBAHMUSI IPOTPAMMHOT0 00ecIeYeHusl, MPUMEHSIEMOTO B METUITHCKOM TEXHUKE

BIIaJICTh:
* HaBBIKAMH PabOTHI C COBPEMEHHBIMH MTPOTPAMMHBIMU CPEJACTBAMHA M METOJIaMH, UCIIOIL3yEMbIMU B
MEIUIIMHCKON TEXHUKE MpH BU3yaldW3allMd H300paKCHUH, a TakKe MpH TPOBEICHUM HAyYHBIX
HCCJICIOBAaHHIA.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Bsenenue B kypc 2 8
2 PenTrenosckuii KOMITBFOTEPHBIHI 4 3
pexoHcTpykTHBHEIN ToMorpad (KT)
MaremaTudeckie OCHOBBI  IIPOIIECCOB
3 (hopMupoBaHus u 00paboTku 4 8
M300pakeHUH
4 YerporicTBa Paavon30TOITHON 4 5
BU3yaJIN3aIlH
5 duznyeckue OCHOBBI HOJTy4eHHS 4 3
n300pakeHNH ¢ TOMOLIBIO H30TOIOB
6 [IpuHUMOBL TOMy4YeHUs] M300paKEHUU ¢ 4 ]
nomouipro SAMP
7 Mertoubl MAarHUTHO-PE30HAHCHOMN 4 ]
ToMOTpaduu
] OcHOBBI (yHKUIMOHATBHON 4 7
HeHpoBU3yann3auu
Nroro gacos 30 60
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Beenenue B Kypc

OOmue [npUHIMIBI BH3yaJH3alUU MEIUIHMHCKUX n300paxeHui. OCHOBBI  (OpPMHUPOBAHUS
M300pakeHUH B pa3InYHBIX (PU3NIECKUX MOTISX.

2. PeHTreHOBCKHI KOMIBIOTEPHBIN peKOHCTPYKTHBHBIN ToMorpad (KT)

MexaHN3Mbl B3aUMOJICHCTBUS PEHTTEHOBCKOTO M3JIy4eHHs C BellecTBOM. M3nmyuarenu n npueMHUKN
X-Ray. @wusnueckre MNPUHLUIBI TOJyYEeHUS HW300pakeHH 3amaHHOro ceuyeHus. (OCHOBHBIC
kommoHeHThl KT ckanepa.

3. Maremaruieckrie OCHOBBI IPoIieccoB (hopMupoBaHus U 00pabOTKH N300paKeHUN

Nudopmanus, comepkamascs B MPOSKIUAX. TeopemMa 0 HEHTPAIBHOM CEUEHHH. PEeKOHCTpYKIUs
METOIOM JByMepHOro mnpeoOpasoBanusi dypre. MeTon CBepTKM M 0OpaTHOTO MPOECLMPOBAHUS C
ucnonp3oBanueM Dypre-npeoOpazoBanms. [IpakTuueckas peanuzanust merona. VTepanmoHHBIC
METOJIbI PEKOHCTPYKIIHH.

4. YerpoiicTBa paguoU30TONHON BU3Yyallu3alluu

CUMHTWUIALIMOHHBIE U KCEHOHOBBIE JAETEKTOPHI. 110IynpoBOAHUKOBEIE N€TEKTOPHI. PannoHykmuisl,
npuUMeHsieMble Ui Busyaimsaruu. CrnocoObl TMONyYeHHsS PaguOHYKIUAOB. PalroHYKIHTHBIH
reHeparop.

5. ®uznueckre 0OCHOBBI NOJTYYCHUST U300PaKEHHI C TIOMOIIBIO H30TOIIOB

Crarnyeckass W JUHaMUYecKkas IulaHapHas cuuHturpagusa. [amma-kamepa. OpnodoToHHAs
smuccuonHas komnbiorepHas Tomorpadus (ODIKT). [To3uTpoHHO-IMUCCHOHHAST KOMITBLIOTEpHAS
tomorpadus (I19T). Knnandeckue npuioxkeHns METOIOB PaAUOU30TOITHON BU3yaIU3allHH.

6. [TpuHIMIBEI TOTYUYeHUs N300pakeHuii ¢ moMoripo SIMP

dusnueckre OCHOBBI SAEPHOTO MarHUTHOTO pezonanca (IMP). IlocnenoBaTensHOCTH UMITYIBCOB,
ucnonbzyemele B AMP-Busyanusanuu. Ilpoueccel penakcanum W ux u3MepeHue. [IpuHumn
pasmenenus Msarkuii TkaHedt B MPT. Peructpamms u pexonctpykuus SMP-uzo0paxenuil.
K-nmpocTtpanctso.

7. MeTojipl MarHUTHO-PE30HAHCHOW TOMOTpadun

Mertonst MPT. CrinH-3X0, MYJIBTHCIIMH-3X0 ToMorpadust. Tomorpadusi HHBepCHSI-BOCCTaHOBIICHUE.
Tomorpadust rpaguenTHOE 3X0. MP-anruorpadmusi.

8. OcHOBBI ()YHKIIMOHATFHOW HEHPOBH3yaIN3aIlluu

[puanuner  pynkumonansHok MPT. BOLD-curnan. CrarucTuueckne NapaMeTpUYecKHe KapThl
(SPM) u3o0pakeHni aKTUBHBIX 30H MO3Ta MpH (yHKIMOHAJIBHBIX BO3JCHCTBUSX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)




VYuebHas ayquTopusi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMa), pa3HOOOPa3HbIM JeMOHCTPAIMOHHBIA MaTepual.

Obecrieuenue caMOCTOSTETLHON paboThI: gocTyn B MHTepHeT, mporpamma MATLAB s pacuera
TOMOTpapruecKuX N300paKeHHIA.

6.IlepeyeHb 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 Ouosnorun u megununsl. KomnsiorepHas Tomorpadust. //Texnochepa Mocksa,
2006

4. ®wusuka BU3yanu3anuu uzoopaxennii B MequimHe. Tom 1,2. [ox 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
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. JIxo3zed I1. Xopuak, OcnoBet 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
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

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

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHus TUCHUIUIMHBI CTYJACHT JOJDKEH 3HATh OCHOBHBIE ONPENEICHUs TUCIIUILIHHEI,
YMETh IPUMEHSATH MOy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJIeHUS KOHCIICKTA 3aHSITHUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCSI 3a KOHCYJIbTALlUAMU K
IpernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexHonorust u GuoMeUITMHCKAsT HHPOPMATHKA
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

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOMN NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a/1a41

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

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHN B obmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMEHTAIBHBIX Pa3esioB MaTeMaTUKH, (PU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIsI TOCTAaHOBKM W pEIICHHS
HayYHO-HCCIIEI0BATEILCKIX 3ajaq B obnactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.5 CnocobeH co3naBarh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXCHEPHUH W
OnonH(pOpMaTHKe

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare m3ydeHus AUCIUIUIMHBI «DU3nKa BU3yanu3anuyd U300paKCHUH B MEIUIIMHE» O00ydaroluics

JIOJDKEH

3HATh:
. (m3rueckre TPUHIMIBI (OPMUPOBAHUS H300pPKEHUN IPH HKCIOJIB30BAaHUN «HEBUUMOTOY»
M3ITy4eHus,

* MaTeMaTU4eCKHE OCHOBBI BOCCTAHOBJICHUS H300paXXKCHUH,
* CBOHMCTBa OMOTKaHEW MPH Pa3INIHBIX (PU3NICCKUX BO3IACHCTBHIX

yMeThb:




. NPUMEHATh (U3MYECKUE MPHHIUIB (OPMHUPOBAaHUS H300pakeHUH st pa3paboTKH |
COBEPIICHCTBOBAHMUS MEAUIIMHCKON TEXHUKH;
. NPUMEHITh MAaTEMaTH4YeCKUE HPUHLMIBI BOCCTAHOBJICHUS HM300pakeHUs: Uil pa3paboTKH M
COBEPIICHCTBOBAHUS IPOrPAMMHOTO 00ECIICYCHUS, IPUMEHIEMOTO B METUIIMHCKON TEXHHUKE

BJIA/IETh:

* HaBBIKAaMH Pa0OTHI C COBPEMEHHBIMH MPOTPAMMHBIMHU CPEJICTBAMH M METOJIAMH, HCIIOIB3yeMbIMH B
MEIUITMHCKON TEXHUKE TPU BU3yaM3allUd W300paKECHHI, a TakKkKe NpPU TPOBEACHUHM HAYYHBIX
HCCIeIOBaHUM.

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

Bo BpeMs TeKyIero KOHTPOJIst CTYJCHT IOJDKEH YMETh OTBETUTH Ha CIIEIYIOLINE BOIPOCHI:
[MpuHIMTIBL hOpMHUPOBaHUS N300pAKEHHUN B TOMOTpaduu.

MexaHU3MbI B3aUMOACHCTBHS PEHTTEHOBCKOTO M3IIyYECHUS C BEIICCTBOM.

YcTpolicTBO W PUHIMIT Pa0OThl KOMITBIOTEPHOTO TOMOTpada.

CUMHIWIAIIMOHHbBIE U KCEHOHOBBIE JETEKTOPHI.

MerTobl peKOHCTPYKIIUK M300paxeHuid. Teopema o 1eHTpaIbHOM CEYCHUH.
Papnonyxiuabsl. CriocoObl ONMyYeHHs paAMOHYKINAOB. PaaMoHyKINAHBINA TeHepaTop.
[MpuHnMn momydenus n3o0paxenuit ¢ momoinkto ['amma kamepsl. ODIKT.
[Mo3urponno-smuccuonnas tomorpadus (I19T).

e AN O M

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

12. Tlpunummner otrobpaxkenuss 8 MPT. Meron obparHoro npoerupoBanus. [Ipeodpazoanne ®ypobe 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. ToMorpadus rpalueHTHOE 3XO.

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

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 337aHueM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KAa4ECTBE CaMOCTOSITEIBHON
3a1auy. 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 IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[MpuHIIMTIBL hOpMHUPOBaHNUS N300pAKEHUN B TOMOTpaduu.

MexaHU3MbI B3aUMOACHCTBHS PEHTTEHOBCKOTO M3ITyUECHUS C BEILICCTBOM.

YcTpolcTBO 1 PUHITMIT Pa0OThl KOMITBIOTEPHOTO TOMOTpada.

CUMHIWIAIIMOHHbBIE U KCEHOHOBBIE AETEKTOPHI.

MerTo/bl peKOHCTPYKIIUK M300paxeHuid. Teopema o IeHTpaIbHOM CEYCHUH.
Papnonyxiuabsl. CriocoObl OMyYeHHs paAMOHYKINAOB. PaaMoHyKINAHBINA TeHeparTop.
[MpuHnMn momydenus n3o0paxenuit ¢ momoinkto ['amma kamepsl. ODIKT.
[Mo3urponno-smuccuonnas tomorpadus (I19T).

e AN O M

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

12. Tlpunummner otrobpakenuss 8 MPT. Meron obparHoro npoerupoBanus. [Ipeodpazoanne dypobe B
MPT.

13. Perucrpauus u pekonctpykuus AMP-n3o6paxenuii. K-nmpoctpancTso.



14. Ilpunnun pa3aeneHust MATKuit Tkaneit B MPT.

15. OcnoBnbie Bunsl SIMP Tomorpaduu. Tomorpadusi cnmH-3%0 U TypOo cruH-3X0. Tomorpadwus
WHBEpCUs-BOccTaHOBIeHHE. ToMorpadus rpalueHTHOE 3XO.

16. OroGpaxenue cocynoB (MP anruorpadus).

17. Oxo-nnanapuas rTomorpagus (GMPT).

18. TlomyueHune cTaTUCTUUECKUM NapaMeTpuieckux kapt (SPM).

Kpurepuu onieHuBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpamMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE NPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHo (9 0amioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Onenka omm4HO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh 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
[0 CYIIECTBY M3J1araeT €ro, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHMS Ha MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPAMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJyYCHHBbIC 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuall,
IrpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTH MOJyuYeHHbIE 3HAHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs AalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM I1O0CIEeI0BAaTEIbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero ooy4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEy10BIETBOPHUTENBHO (2 Oana) - BEICTABISETCS CTYCHTY, KOTOPBIil He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.
Onenka HeynosieTBopuTesbHO (1 Oamn) - BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKu B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenenun auddepenpoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noaroroBky. Ompoc oOyuatomierocs mo Ownery Ha audd@epeHIHpOBaHHOM 3aueTe HE JOJDKEH
IIPEBBIIIATH OTHOTO ACTPOHOMUYECKOI'0 yaca



