Mporpamma gucumnnuHel "MarHMTHO-pe3oHaHcHas Tomorpadmsa”; 011800.62 Paguodumauka; 3asenytowmin kagpeapon, o.H. (npodeccop)
Cknppa B.[.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppOBOVI noganncero

I'Iporpamma ANCUUMNINHDbI
MarHutHo-pe3oHaHcHas ToMmorpadus 63.11B.4

Hanpasnenune nogrotoeku: 011800.62 - Pannoduamnka
Mpodonnb NOAroToBKN: PuU3anka MarHUTHLIX ABNEHWUIA
KBanudomkaums BbinyckHuka: 6akanasp

dopma 0by4eHUs: o4HOE

SA3bIk 00y4eHNs: pyccKuia

ABTOp(bl):

Ckupna B.11.

PeueH3eHT(bl):

Tarnpos M.C.

COIMACOBAHO:

3asenyowunii(as) kagpenpoin: Ckupga B. 1.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToan4eckas kommcems NHeTmuTyTa o|ov|3vn<|/|

MpoTtokon 3acepnaHnsa YMK No or" 201_r

PeructpaumoHHbii No 6102817
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep 6102817 BEE YH H

ARl | AL O



Mporpamma gucumnnuHel "MarHMTHO-pe3oHaHcHas Tomorpadmsa”; 011800.62 Paguodumauka; 3asenytowmin kagpeapon, o.H. (npodeccop)
Cknppa B.[.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 6102817 5AE
CtpaHnua 2 ns 14. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma gucumnnuHel "MarHMTHO-pe3oHaHcHas Tomorpadmsa”; 011800.62 Paguodumauka; 3asenytowmin kagpeapon, o.H. (npodeccop)
Cknppa B.[.

MporpamMmy ovcumnavnHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, A.H. (npodeccop) Ckupaa B. .
Kadbenpa gomankum monekynspHoix cuctem OtaenerHne puamkm , Vliadimir.Skirda@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHust aucumnnuHbl "MarHuTHo- pe3oHaHcHas ToMorpadus” sBnsitoTca npuobpeteHne
KaX[bIM CTYAEHTOM riyboKMx 3HaHWUIA MO OCHOBaM TEOPUM U 3KCNEPUMEHTaNIbHON TEXHUK METO0B
MarHUTHO- pe30HaHCcHas ToMorpagoun 1 Nx NPakTU4eCKOMy NPUMEHEHUIO B (pyHOAMEHTalIbHbIX U
NPVKNaaHbIX NCCNenoBaHUsX, B TOM YMCNE U Ha XXKMBOTHbIX N HA YeNoBeKe U Ha He
Meauko-bruonornyecknx obpasuax.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.1B.4 NpodeccrnoHanbHbIin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OvcumnnnHa siBnsieTcs BapuaTtuUBHOW YacTbio NpodbeccuoHanbHoro uukna (6nok b6.3. [1B8)
OMCLMNAUH NO BbIGOPY NOArOTOBKM CTYAEHTOB NO HanpaeneHuio noarotosku 011800.62
"Paonodomsuka.”.

Lnsi ocBOEHMS 3TOWN ANCUMNNNNHBI HEOOXOANMbI 3HAHWUS MO TEOPUM SAEPHOr0 MArHUTHOMO
pe3oHaHca, umnynbcHoro AMP 1 nprHUKMNOB paboTbl U YyCTPOCTBA, COBPEMEHHbIX SIMP
CNEeKTPOMETPOB.

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

PacwmcpoBka

LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-1 2 6 6 o
(OBLIGKYNIbTYpHbIE CMOCOBHOCTbIO K NMPaBU/IbHOMY NCMONb30BaHNIO O6LEHaYYHON U
KOMNETEHLIN) crneunanbHoOM TEPMUHONOTN
OK-6 cnocobHOCTbIO paboTaTb CAMOCTOATENIbHO M B KONNEKTUBE
(0BuwiekynbTypHEIe KOBOOUTb J'IPOEbMI/I N NOAYMHSATLCS ’
KOMreTeHuunn) 24
OK-8 CMOCOBHOCTBIO K OBNafeHunto 6a3oBbiMM 3HAHNSIMK B obnacTu
(0BLWeKyNnbTypHbIE MaTemMaTuKn N eCTECTBEHHbIX HayK, X NCMONb30BaHMIO B
KOMMeTeHLMN) NPOECCMOHANBHOW OEeATENbHOCTY
MnK-1 CNocoBHOCTLIO MCMOMIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHSA
(npodbeccuoHanbHble (B TOM Yucre No OUCUMNANHAM NPOOUIN3aLNn) ONs PeLeHus
KOMMeTEeHLMN) NpodoeccroHanbHbiX 3aaad
MK-2 CMOCOOHOCTbIO NPUMEHSITb Ha NpakTnke 6a3oBble
(MpodpeccmonantHbie n OcpeCCI/IOHa}'IbEbIe HaBbIKW '
KOMMeTeHuunn) P
K-8
(npodbeccuoHanbHble CNOCOBHOCTBLIO BHEAPSTb FOTOBbIE HAay4YHble pa3paboTku
KOMMeTeHuun)

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXEH 3HaThb:

[ TepmuHonorvio 1 ocHOBHbIE OU3NUECKME NPUHLMMbI NEXaLUMe B OCHOBE MArHUTHO-PE30HAHCHOM
TOMOrpadonm U ee 0OCHOBHbIX NPUMEHEHWIA
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[ Oco6eHHOCTV NpOBEAEHNS NCCNENOBaHUIA HA XMBbIX 06bEKTAX U HA HEOPTaHUYECKOrO
npoucxoxaeHus obpasuax

D OcCHOBHbIE aKCrnepunMeHTasbHble METOOUNKWN, NCMOJIb3YyEMbIE B MTP unccnepnoBaHusx, nx
BO3MOXHOCTW 1N OrpaHN4YeHuns.

2. DONTXEH yMeTb:

[ Boimenuts KOHKpPETHOEe (hr3nyeckoe cooepxaHme B NprknanHbix 3anadax byayuen nesarenbHoCTu
1N doopMynmpoBaTtb 3anadn.

1 Bbibupatb METOAUKY MCCNEOOBAHNS afeKBATHYO LIENN NCCNEe0BaAHUS;

[ Monb3oeatbes Hay4HOW nUTepaTypon No AaHHOW AUCUUNINHE.

3. ONXEH BnaneThb:
I:l CTaH,EI,apTHbIMVI noaxonamun ans aHanusa gaHHbiXx MPT 1 oueHKu nx kadyecTBa.

D HaBblkamn ncnonb3oBaHNS TeopeTn4eCKkmnx n aKcnepmMeHTanbHbIX 3HaHWUn B 06NacT MarHUTHOro
pe3oHaHca ong peleHnsa npogpeccrnoHanbHbiX 3a0ad

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

paboTatb CaMOCTOATENbHO U B KONNEKTMBE, PYKOBOAWTL NIIOABMY U MOAYMHSATLCS ; OBNafeBathb
6a30BbIMM 3HAHUSIMK B 06N1ACTN MATEMATUKN U ECTECTBEHHBIX HAYK MU MCMONb30BaTh MX B
npodheccroHanbHOM AESTENbHOCTA; NPABUIbHO UCMOMNb30BaTh OOLWEHaYYHYO U CneunanbHyo
TEPMUHOMNOIMIO; NCMONb30BaTb 6a30Bble TEOPETUYECKME 3HAHMS (B TOM YMCe N0 AUCUMUNIMHAM
npochnnnsauunn) ons peweHns NpodeccrMoHanbHbIX 3a4ay; NPUMEHSTb Ha NpakTnke 6a3oBble
npodpeccroHanbHble HaBbIKW; BHEAPSATb FOTOBbIE Hay4YHble pa3paboTku

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOCTb AMCLUMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMNANHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYecTBO Ans AoMnycka K 3adeTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayAuTOpHOM paboThbl,
Henens WX TPy A0EMKOCTb Tekywue opmbl
NI Buewanmuun/ - (CeMeCTPoyecrpa (8 vacax) KoHTpons
Nex ImI'Ipal(wu-lecl(meJ1aGopaTop|-u:|e
L 3aHATUSA pabotbi

Tema 1. Obwue

NOHATUSA, PU3nkKa
1. CrvHa, 8 1 2 0 0

AMP-cnekTpockonus.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 2. OcHOBHblE
TMNbl curHanos AMP,
OCHOBHbIE
nocnenoBaTenbHOCTH

2-3

Hunckyccusa

Tema 3. OcHOBbI
npeobpasoBaHuUs
®dypbe B TOMOrpagoumu.

Hunckyccusa

Tema 4. Annapartypa;
OCHOBHbIE NPUHLMMbI
NOCTPOEHMUA
n3obpaxeHus.

5-6

KoHTponbHas
paboTta

Tema 5. AptedpakTbl
n3obpaxeHus

Huckyccusa

Tema 6. KoHTpacT
n3obpaxeHus.

YCTHbIN onpoc

Tema 7. Lpyrne metoapl
NoCTPOEHUs
N306paxeHus.

YCTHbIN onpoc

Tema 8. Metonbl
nonyyeHuns
n3obpaxeHus B
netansix.

10

YCTHbIN onpoc

Tema 9. boicTpble
MeTOLbl CKaHNPOBaHUA
B OeTansix.

11-12

KoHTponbHas
paboTta

10.

Tema 10. . MPT xuBbIx
00bEKTOB.
OcobeHHoCTU 1
Hanbonee
pacnpocTpaHeHHble
MPUNOXEHUSI.

13

MpeseHTaums

11.

Tema 11. MPT Ha
XUBOTHbIX: OCHOBHbIE
NPVMEHEHWS.

14

[MpeseHTaums

12.

Tema 12. MPT Ha
MeLNKO-BMONornyeckmx
obbekTax in vitro.

15

YCTHbIN onpoc

13.

Tema 13.
AMP-Tomorpadgoms
NMOTOKOB.

16-17

YCTHbIN onpoc

14.

Tema 14. OcobeHHOCTH
AMP Tomorpacouu B
MOPUCTbIX CUCTEMAX.

18

Pedpbepar

Tema . NItorosas
doopma KOHTpons

3avert

NTtoro

36

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. O6Lw e NoHATUA, cou3unka cnuHa, AMP-cnekTpockonus.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CnuH. CBoiicTBa crnvHa fapa, uMmetowwmne HeHyneBom CnH. QHepreTuyeckne yposHu. MNepexonbl
HOwnarpammbl aHepreTnydeckmx yposHen. CtaumoHapHbii MP meTtoq

Tema 2. OcHoBHbIe TUNbI curHanos AMP, ocHOBHble nocnenoBaTesibHOCTU
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

T1-npouecchl. Npeueccus. T2-npouecchl Bpawarowascs cuctema otcyera ViMnynbCcHble MarHUTHbIE
nons CnuHosas penakcauus YpasHeHus bnoxa AMP cnektpockonus BpemeHHoW nHtepsan
AMP-curnana 90-FID nocnenosatenbHocTb CnunH-axo nocnegoBatenbHOCTb [ocnenoBaTenbHOCTb
NHBEpPCNA-BOCCTaHOBNIEHME

Tema 3. OcHoBbI Npeobpa3oBaHusa dypbe B TOMOrpacpum.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MpuHuMnbl 0TObpaxeHns BeeaeHne ["paaneHT MarHutTHoro nons YactotHoe kogmposaHue Meton
obpaTHoro npoeuunpoBaHms Beibop cpesa HecenekTnBHbie MMNynbcbl. YacTocenekTneHbIe
nmnynbcbl OcHOBbI NpeobpasoBaHns Pypbe B ToMorpacgoun, Tomorpagous ¢ NPUMEHEHNEM
npeobpaszoBaHns Pypbe. MpaaneHT oa3oBoro koanposaHus. Mpeobpa3oBaHne curHana.
PaspelueHne nzobpaxeHus.

Tema 4. Annaparypa; OCHOBHble NPUHLMIMbI MOCTPOEHUS N300paXXeHUs.

JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

MHorocnonHas Tomorpadgoums CnvH-axo Tomorpadus Tomorpagoms MHBEPCUSA-BOCCTAHOBIEHME
Tomorpadust rpagueHTHoe axo KoHTpacTHOCTb n3obpaxeHns Annapatypa O63op annapatypsl
MPT ckaHepbl onst KnMHu4eckmx obcnenosaHmin naumeHToB. MarumT MpaaneHTHble katywku PY
KaTywku das3o4yBCTBMTENbHbIM AeTekTop besonacHocTb PaHTOMbI

Tema 5. AptedhakTbl U306paxeHNs
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

ApTedbakTbl n3obpaxeHus PY kBagpatypHblil aptedpakT ApTedpakTbl HEroMoreHHocTy nons Bo
ApTedrakTbl rpagmeHToB AptedakTbl PH HeromoreHHoCTn ApTedbakTbl ABUXEeHUS ApTedpakTbl
noToka ApTedakTbl XMMMYecKoro casura AptedpakTbl YacTU4HOro o6bema ApTedoakTbl 3aBopoTa
"3BoH" [M66Ca

Tema 6. KoHTpacT nsobpaxeHusi.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KoHTpacT nsobpaxenuii no T1, T2 n NpoToH- B3BELWEHHbIE N306paxeHuns MNonyyeHne xenaemoro
KOHTpacTa MeTon MHBEpPCUS- BOCCTAHOBNIEHME W €70 MCMONb30BaHME ONs MaAHUMYNAUUM C
KOHTpacToM [NonasneHune curHanos xupa u soabl Ha MP n3obpaxeHusix METOA0M NHBEPCUSI-
BOCCTaHOBNEHNEe XUMUYECKME KOHTpacTUpyowme areHTol. MexaHnam OeicTBusl U NpUMEeHeHNe B
MeOVLMHCKOW OMarHOCTUKE.

Tema 7. [ pyrne Mmetonbl NOCTPOEHUSI N300paXeHus.
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

Ob6beMHoe nocTpoeHne (TpexmepHoe nocTpoeHne) OTobpaxeHune Toka (MP aHrnorpagous)
OnddoysnoHHas Tomorpadpus Tomorpadoust Typbo crnmH-axo OTobpaxeHne XMMn4eckoro casura
(nooaBneHne XnUpoBo TKaHn) Oxo-nnaHapHas Tomorpadus. CBA3b MeEXAY OTHOWEHNEM
CUrHan-wym, NpoCTPaHCTBEHHbIM U BPEMEHHbIM pa3peLleHneM

Tema 8. MeToobl nonyyeHusi n3obpaxeHus B getansix.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

"CTaH,EI,apTHbIe" MEeTO bl NMOJIyHeHUA I/I306pa)KeHVI9| B oetansx [locnenoBaTtenbHOCTb CNUH-3X0
[MocnepnoBaTenbHOCTb rpaaneHTHoOro axo

Tema 9. BbicTpble MeTOAbI CKAHUPOBaHUS B AeTansXx.
JNIeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
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BbicTpble MeToObl CkaHNpoBaHUS B aetansax BpemernHas adpdpektnsHocTe MP
nocneposaTtenbHOCTEN. BapraHTbl NCNONb30BaHNS NOCNe0BaTENbHOCTU
Kapp-appcenn-Meinbuym-I'unna ¢ uenbio NOBbIWEHUS 3PPEKTUBHOCTU nameperns MPT
n3obpaxeHuin NocnenosatensHocte RARE /TSE - ycnosust nonyyeHuns naobpaxeHuin cBO60AHbIX
oT apTedpakToB. CTpareruy 3anofHeHns K-npocTpaHcTBa U MaHUNYNALMS C KOHTPACcTOM B
nocnenosartensHocT RARE /TSE MeTton ¢ba30BbIx guarpamMm 1 ero NnpyMeHeHne ons aHanmsa
MHOrOMMNYbCHbIX NocnenoearenbHocTel. MNocnenosarenbHocTb RARE ¢ Toukn 3peHuns gpasosoi
omarpammebl. 9xo-nnaHapHas nocnenoatenbHocTb. OcobeHHOCTM peanuaaummn. TpeboBaHUs K
annapartype. [lonoca 4acToT B C4MTbIBAIOILEM N B 0A304aCTOTHOM HanpasneHun. AptedakThbl 3a
CYeT aCMMMETPUM +/- rpaaneHToB. ickaxeHns axo-nnaHapHbix n3obpaxeHunin. Metonbl KoppekLmm
apTedakToB 1 uckaxeHuin. OCHoBHble 0bnacTn NnpMMeHeHus nocnepoeatenbHocT EPI.
CnupanbHble nocnenosatenbHocTy. Oblee 1 pasnuyne ¢ 4pyruMm NocnenoBaTenbHOCTAMU.
JlocTonHcTBa 1 HEJoOCTaTKM NOCNenoBaTenbHOCTH.

Tema 10. . MPT xuBbix 06 bekTOB. OCO6EHHOCTU M Hanbonee pacnpocTpaHeHHbIe
NPUNOXEHUA.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

S hekTbl ABUXEHNS CNNHOB 1 KpoBoToka HAa MPT n3obpaxeHns. Metoabl nogasneHns v
KoMneHcauuun aptedaktos. PU3nonornyeckme curHanbl 1 UICNONb30BaHNe UX NS CUHXPOHU3aLnn
npw nony4yeHnmn n3obpaxeHuns. AHrnorpadoms n conoymetpus. Metoabl U3MepeHns KkapT andgyanm
B MPT. CepxBblcokasi 4YyBCTBUTENbHOCTb ANDY3MOHHO- B3BELWEHHbIX MOCNef0BaTENbHOCTEN K
nob0oro pona ABUXEHNIO, KPOBOTOKY U T.M. U METOAbI MONyYeHUs n3obpaxeHnii CBOOOLAHbIX OT
aptedpakToB. PyHkunoHanbHas MPT tomorpadous (P-MPT). CeA3b hrnanonornyecknx npoLeccos u
napameTpoB namepsieMbix B ®-MPT. OcobeHHOCTU An3aitHa napagurMbl CTUMYASILMK, NPOBELEHNS
N3MEPEHNIA N METOLbI CTATUCTMYECKOro aHannaa gaHHbix ®-MPT

Tema 11. MPT Ha XUBOTHbIX: OCHOBHble MPUMEHEHUS.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MPT Ha XMBOTHbIX - OCHOBHblE NpuMeHeHus. OcobeHHOCTN 1 Hanbonee pacnpPoOCTPaHEHHbIE
npunoxeHns. Cnocobbl domkcaumm. Cuctema MoHnTopuHra. OcobeHHOCTHU.

Tema 12. MPT Ha mepguKo-6uonoruyeckmx oébvekrax in vitro.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MPT Ha Meauko-buonorundeckmnx obbekTax in vitro. Obnactv npuMeHeHus. Lienn n Bnabl
nosyyaemoin nHgpopmaumm

Tema 13. AMP-Ttomorpadous NOTOKOB.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

BnunsHue n MeToabl UCKNIOYEHNS NOTOKOB HA 9|MP-|/|306pa>KeHV|e. OcHoBHble NOCNenoBaTeNbLHOCTH,
NnPUMeHsaMbIe ONg NCKNIYEHUS adpdpekTa NOTOKOB. MMHyﬂbCHble nocnenosatenbHOCTH,
npuMeHsiemble onga n3aMepeHms CKOpoCTh noToka.

Tema 14. Ocob6eHHocTn AMP TOMOrpachum B NnOpUCTbIX CUCTEMAX.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

BnnsHne camoandodoyaum Ha Tomorpacpmnyeckoe n3obpaxeHune. BnusiHne BHyTpEHHUX rpaaneHTOoB U
cnocobbl ux komneHcauun. AptedpakTol B AMP ToMorpacoun, CBSI3aHHbIE C HAIMYNEM BHYTPEHHMX
rpafneHToB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabi
N Pasnen Cemect Hegnens | camocTositenbHou [Tpyoo0eMKoCTb ;‘:‘%'2:'0';?:;':32;
AducumnnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY.eHTOB P
Tema 2. OcHOBHbIE
TUnbl curHanos AMP MOAroToBKa K
2. ’ 2-
OCHOBHble 8 8 Anckyccumn 4 Anckycens
rnocnegoBaTenbHOCTU
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Paspen Hepens caMOCTB:sﬂt:anoﬁ TpynoeMKOCTb DopMI KOHTPONSA
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gfb':bHo"'
CTYyAOEeHTOB P
Tema 3. OcHOBbI
3. |npeobpasoBaHuns 8 4 Eﬁﬂ;olgaﬁa K 4 AncKyccus
dypbe B TOMOrpaduun. y
Tema 4. Annapartypa;
4 OCHOBHbIE NPUHLUMNGI 8 5.6 Egﬂogﬁ:';%; 5 KOHTPONbHas
" [nocTpoeHus 26 OE o paboTa
N306paxeHus. P
Tema 5. AptegpakTbl NOAroToBKa K
5. n3o0bpaxeHuns 8 / OUCKYCCUM 2 Avckycens
Tema 6. KoHTpacT nogroToBska K o
6. n306paxeHus. 8 8 YCTHOMY Onpocy 2 yCTHBIN Onpoc
Tema 7. Opyrve metoapl
7. [nocTpoeHus 8 g |loAroToBka K 2 YCTHbI ONpocC
N306paxeHus. ycTHOMy onpocy
Tema 8. MeToabl
nony4eHns noAroToBkKa K o
8. n306paxeHus B 8 10 YCTHOMY Onpocy 2 yCTHEI Onipoc
neransx.
Tema 9. boicTpble NoAroToBKa K
9. [MeTOAObI CKaHMpPOBaHMUA 8 11-12 [KOHTpONbHOWA 4 Kc;ggr;ganaﬂ
B geTansx. paboTte P
Tema 10. . MPT XwuBbIx
00 bEeKTOB.
OcobeHHOCTN 1 NoAroToBka K
10 ansonee 8 13 |npesenraum 4 fpe3eHTalns
pacnpocTpaHeHHbIe
NPUNOXEHNS.
Tema 11. MPT Ha
11.KMBOTHbIX: OCHOBHbIE 8 14  |HoAroToBKka K 4 npeseHTauns
NPUMEHEHMS. fpeseHTalin
Tema 12. MPT Ha
12.|Meanko-bmonornyeckmnx 8 15 nngrg;OBoKl_? 'é ° 2 YCTHbI ONpocC
obbekTax in vitro. y y onpocy
Tema 13.
13.[4MP-Ttomorpacums 8 16-17 |OAroTOBKA K 2 YCTHbI ONpocC
NOTOKOB. YCTHOMY Onpocy
Tema 14. OcobeHHOCTH
14.|9IMP Tomorpadoun B 8 18 nggngfKa K 2 pedhepar
NMOPUCTbIX CUCTEMAX. P party
WNtoro 36

5. O6pa3oBareibHble TEXHONOMUU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

JNeKUMOHHbIE 1 MHTEPAKTUBHbIE OOPMbl 0Oy4eEHMS B (DOPME ONCKYCCUIA;
Ncnonb3oBaHne KOMNbIOTEPHBIX TEXHONOMMIA ANg NOArOTOBKM MaTepuanos No Npe3eHTaumnsam n nx
LOKNanos.;

LMCKYCCUM MO TeEMaM;
ydyacTve B KOH(PEepEeHLMSAX U Ha Aoknanax NpurnaweHHbIX 1eKTOPOB.
yyacTue B MacTep-knaccax

PernctpaumoHHbin Homep 6102817
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6wwme NOoHATUSA, chbu3mnKa crnmHa, AMP-cnekTpocKonus.
Tema 2. OcHoBHble TUnbl curHanos 4MP, ocHOBHbIe nocnenoBaTeNbHOCTU
ONCKYCCUS , MPUMEPHbIE BONPOCHI:

HassaTb OCHOBHbIe TUnbl curHanos B AMP. Kak ¢ nomoubio Bpalarlwencss CUcTembl KoopanHat
NPOOEMOHCTPUPOBATb AENCTBME PALMOYACTOTHBIX UMMYNbCOB? Kakue NMnynbCHbIe
nocnenoBaTeNnbHOCTM NPUMEHSIIOTCS ANs POPMMPOBaHUS crnaga CBOOOAHON MHAYKUMMW, CUrHana
CMMHOBOro 9x0? Kaknumum Bnaamun penakcaumm onucbisatotca curHansl AMP? B yem coctouTt
NPUHUMNMAaNbHOE OT/IYNE CNUH-CMMHOBOW (NONEpeYHoNn) penakcauum oT CrvH-peeTo4HON
(npononbHOM)? OCHOBHbIE NMMNYIbCHbIE NOCNEA0BATENIbHOCTU, MPUMEHSIEMbIE N1 U3MEPEHMS
BPEeMeH penakcauuu.

Tema 3. OcHoBbI Npeobpa3oBaHus dypbe B TOMOrpacpum.
LVCKYCCMS , MPUMEPHbIE BOMPOCHI:

Kakyto ponb urpaet npeobpasoBaHus Pypbe B Tomorpadoumn? MoxHo 1M nocTponTb
TOMOrpadcpuyeckoe nsobpaxeHue 6e3 npumeHeHust Pypbe npeobpazosanHna? Ecnm na, 1o kKakmmm
MeToamkamn? MoXHO i Nony4YnuTb TOMOrpammy 6e3 NpMMEHeHUs rpaaMeHTa MarHMTHOro nNons?

Tema 4. Annapartypa; OCHOBHble NPUHLMMbI NOCTPOEHUsI N306paxeHus.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

TeMbl KOHTPONbHbIX paboT: 1) O630p annapatypbl MPT. OCHOBHbIE oMPMbI pa3paboT4nKm
annapartypbl, TeHAeHUUN. 2) Tunbl MarHMTOB, rPaANEHTHbIX KaTylwek 1 PY- kaTylwek, NpuMeHsieMble B
MPT. 3) OCHOBHble UMMNyNbCHbIE NOCNEO0BATENbHOCTU, NpUMeHsieMble B MPT

Tema 5. AptedhbakTbl U306paxeHNN
LONCKYCCMS , MPUMEPHble BOMPOCHI:

ApTedakTbl n3obpaxeHusi PY kBanpatypHbii apTedoakT AptedbakTbl HEroMoreHHocTr nonst Bo
ApTtedoakTbl rpaaneHToB Aptedaktbl PH HeromoreHHoCTM ApTedakTbl ABUXEeHUS ApTedoakTbl
noToka ApTedakTbl XMMMYecKoro casura AptedpakTtbl YacTU4HOro obbema ApTedakTbl 3aBopoTa
"3BoH" [M66Ca

Tema 6. KoHTpacT naobpaxeHus.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

KoHTpacT usobpaxeHus KoHtpacT nsobpaxeHuin no T1, T2 1 NpoTOH- B3BElIEHHbIe N300paxeHuns
[MonyyeHne xenaemoro koHTpacTta MeTon nHBepcus- BOCCTaHOBIEHNE U €r0 UCMONb30BaHMe Ans
MaHMNYNSALMN C KOHTpacToM [ogasneHne curHanos Xxupa v Boabl Ha MP n3obpaxeHnsx Metoaom
NHBEPCWS- BOCCTAHOBNEHNE XUMMNYECKME KOHTpACTMpylowme areHTbl. MexaHnam oeicTBns u
NPVYIMEHEHNE B MEOMLIMHCKON ANArHOCTUKE.

Tema 7. Oipyrve metonbl NOCTPOEHUS M3006paxeHus.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Lpyrue metonbl NOCTpoeHUs n3obpaxeHns OO bEMHOE NOCTPOEHME (TPEXMEPHOE NMOCTPOEHNE)
OTtobpaxeHue Toka (MP aHruorpadoms) dudodoysmoHHas Tomorpadpus Tomorpacoust Typbo CrnimH-axo
OT0b6paxeHne XMMUYECKOro casura (noaaseHne XNpoBor TKaHn) 9xo-nnaHapHas Tomorpacums

Tema 8. MeToabl nonyyeHUst N306paxeHns B geTansix.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

"CTaH,EI,apTHbIe" MeToabl Nony4eHus m3o6pa>KeH|/|9| B oetansx [locnenosaTtenbHOCTb CNUH-3X0
lMocnenoBaTenbHOCTb rpaaneHTHoOro axo

Tema 9. BbICprle MeTodbl CKaHUpPpOBaHUA B AeTansx.
KOHTPO/IbHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

TeMbl KOHTPONbHbIX paboT: MocnegoeatenbHOCTb TYPOO CNUH-3x0. MpuHUMN paboTol.
MocnenoBaTenbHOCTb rPaANEHTHOro axo. MpuHuMn paboTol.

Tema 10. . MPT xuBbix 06 bekTOB. OCO6EHHOCTU M Hanbonee pacnpocTpaHeHHbIe
NPUNOXEHUA.
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npe3eHTauuns , npuMepHble BOMPOChHI:

MPT xwBbix 06 bekToB. OCOBEHHOCTM U Hanbonee pacnpoCTPaHEHHbIE NPUNOXEHUS. DEEKTDI
LBVMXXEHUS CMMHOB M KpoBOTOKA HA MPT naobpaxeHus. Metoabl noaaBneHns n KOMneHcaumm
apTecakToB. PM3MONOrnyeckme CUrHanbl U CNob3oBaHUE NX A5 CUHXPOHU3aUUM Npu NonyYyeHnm
n306paxeHuns. AHrnorpadms n onoymeTpus.

Tema 11. MPT Ha XUVBOTHbIX: OCHOBHblE MPUMEHEHUS.
npeseHTauns , NpuMepHble BONPOCHI:

dyHkunoHanbHaa MPT Tomorpadus (P-MPT). Ceasb onanonornyeckmx npoLeccos 1 napamMeTpos
n3mepsembix B ®-MPT. OcobeHHOCTM an3ariHa napaavrmbl CTUMYNALUA, NPOBEAEHUS N3MEPEHUIA 1
MeToLbl CTAaTUCTMYECKOro aHanusa gaHHbix ®-MPT

Tema 12. MPT Ha mepuKo-6uonoruyeckmx oébvekrax in vitro.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MPT Ha XMBOTHbIX - OCHOBHblE NpuMeHeHns. MPT Ha meauko-6uonornyeckmx obbekTax in vitro.
Llenn n Buabl nony4yaemom nHgopmaLumu.

Tema 13. SMP-ToMorpadousi NoToKoB.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

CdhopmynmnpoBaTb OCHOBHbIE MEXAHM3Mbl BIIMSIHUS MOTOKOB Ha TOMOrpagomyeckoe n3obpaxeHue,
npueecTn npuMepbl. OCHOBHbIE UMMYNbCHbIE MNOCNEA0BATENbHOCTU, NPpUMeHsieMble B AIMP, ons
noeHTUgoMKaumm notoka. Ykasarb xapakTepHble Npu3Haky NopwHeBoro, naMmmHapHoro m
TypOyneHTHOro TMnoB noToka. MprBeanTe OCHOBHbIE MMMYbCHbIE NMOCEA0BATENbHOCTMH,
NpUMeHseMble ANS KOMMeHcauumn Nepeor 1 BTOPOW NPON3BOOHON OT CMeLLeHUs aaep B pe3ynbTare
notoka. ImnynbcHble nocneposatenbHocTn B AMP ToMorpadumn, npumeHsiemble ans perucrpauum
NMOTOKOB.

Tema 14. Ocob6eHHocTn AMP TOoMorpachum B NOpUCTbIX CUCTEMAX.
pedbepart , NpUMepHble TEMbI:

BnunsHne camoanddoyaun Ha Tomorpadpmnyeckoe nobpaxeHue. MNpuyinHbl BO3HNKHOBEHUS
BHYTPEHHWX rpaaveHTOB MarHUTHOMO MOMS U UX BANSIHNE HA TOMOrpadomyeckoe nsobpaxeHue.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:
[MpvMepHbIn NepeyeHb BOMpPOCOoB.

1. CnnH. CeoicTtBa cnvHa. dapa, uMerolwmne HeHyneBon CnnH. QHepreTuyeckne yposHu. lNepexoabi.
Ownarpammbl aHepreTnyeckmx yposHein. CtaumoHapHbii MP meTtoa. Bpawarowascs cuctema otcyera

2. CnunHoBas penakcaums. YpasHeHus bnoxa. T1-npoueccol. Mpeueccus. T2-npoueccol. 90-FID
nocnenoBartenbHOCTb. [ocnenoBaTenbHOCTb MHBEPCUS-BOCCTaHOBREHUE. CNnH-9X0
nocnenoBaTefibHOCTb

3. [papuneHT marHutHoro nons. YactoTHoe koaupoBaHue. Meton obpatHOro
npoeunpoBaHusi.Boibop cpe3a HecenekTmBHble UMNynbebl. HactocenekTmeHble UMNynbcbl. OCHOBBI
npeobpasoBaHuns Pypbe B TOMOrpacgoun.

4. ['papguneHT oa3oBOro KOAMPoBaHus. ToMmorpadus ¢ npMeHeHneM npeobpasosaHns Pypoe.
PaspeweHne nsobpaxeHus.

5. OCHOBHble NPUHLMMBI NOCTPOEHUS n3obpaxeHns. MHorocnoliHas Tomorpadgus. CnvH-axo
TOMorpagous. Tomorpadus HBEPCUSA-BOCCTaHOBNEHME. ToMorpadus rpagueHTHoe 9xo.
KoHTpacTHOCTb n306paxeHus

6. Annapatypa MPT. O63op annapatypbl. MPT ckaHepbl Ans KnuHn4yeckmx obcnenoBaHunia
naumeHToB. MarHut. ['pagneHTHble katywku. PY katywkn. das3oyyBCTBUTENbHBIA OeTEKTOop.

7. ApTtedbakTbl n3obpaxeHus: PY kBagpatypHblii aptedakT; AptedpakTbl HEroOMOreHHoCcTH nons Bo;
ApTedrakTbl rpaameHToB; AptedakTtbl PH HeromoreHHOCTU; ApTedhakTbl ABUXeHUs; ApTedakThbl
notoka. ®aHToMmbl

8. ApTedhakTbl n306paxeHns: ApTedakTbl XMMUYECKOro caBura; AptedpakTbl YaCTUYHOIO 06 bEMA;
ApTedoakTbl 3aBopoTa; "3BoH" MMb6OCa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6102817 5AE
il YHH

Ctpanunua 10 n3 14. — o

o



Mporpamma gucumnnuHel "MarHMTHO-pe3oHaHcHas Tomorpadmsa”; 011800.62 Paguodumauka; 3asenytowmin kagpeapon, o.H. (npodeccop)
Cknppa B.[.

9. KoHTpacTt nsobpaxeHnus : KoHtpacTt naobpaxeHuii no T1, T2 1 NpoTOH- B3BELWEHHbIE
n3obpaxeHus. MonyyeHme xenaemoro KoHTpacTa

10. MeTon NHBEPCKUA- BOCCTAHOBNEHNE N €ro NCnonb3oBaHWe Ons MaHUNynaunm ¢ KOHTPacTOM.
[MopaBneHne curHanos Kunpa 1 soabl Ha MP |/|306pa>KeH|/|9|x METO40M NHBEPCUA- BOCCTAHOB/IEHNE

11. XuMuyeckue KoHTpacTmpyouwme areHtol. MexaHu3m 0encTBus U NpUMeHeHne B MeguLIMHCKOM
AnarHocTuke.

12. O6bemMHoe nocTpoeHune (TpexmepHoe noctpoeHne). OTobpaxeHume Toka (MP aHrnorpadoms)
13. Ondbdy3noHHasa Tomorpadpus. Tomorpacous Typbo crnmH-axo. Axo-nnaHapHas Tomorpaduns

14. "CtaHpapTHble" MeToapbl nonyvyeHms ndobpaxeHns: NocnenosaTenbHOCTb CMIUH-3X0;M
[MocnepnoBaTenbHOCTb rPAANEHTHOrO 9X0

15. BbicTpble MeTOObl CkaHMpoBaHNS: BpeMeHHas agodpekTnBHoCcTb MP nocnenosatenbHOCTEN.
BapwaHTbl ncnonb3osaHmsa nocnenosatensHocTn Kapp-Mappcenn-Meinbuym-I'mnna ¢ uensto
MOBbIWEHNS 3PPEKTUBHOCTY n3MepeHns MPT nzobpaxeHui

16. bbicTpble MeToabI ckaHUpoBaHus: NocnenosarenbHocTb RARE /TSE - ycnosus nonyyeHuns
n306paxeHunin cBoboaHbIX OT apTedpakToB. CTpaTterum 3anonHeHns k-npocTpaHcTBa U MaHUMYNAUNS
C KoHTpacTtom B nocneposatenoHoctn RARE /TSE

17. MeToa ¢hazoBbIX AnarpamMm 1 ero NnpMMeHeHne ons aHanmaa MHOrOMMIMYNbCHbIX
nocneposatenbHocTten. lNocnegosarenbHocTb RARE ¢ Toukn 3peHuns gpasosor gnarpammbl.

18. Oxo-nnaHapHas nocnegosatenbHoCcTb. OcobeHHOCTU peannaaumnn. TpeboBaHMs K annaparype.
[Monoca 4acToT B cHMTbIBAKOWEM 1 B Da304acTOTHOM HanpasneHun. AptedakTbl 3a cyeT
aCUMMETPUU +/- TPAANEHTOB. VIcKaxXeHns ax0-nnaHapHblx n3obpaxeHuii. MeTtoabl koppekLuum
apTedakToB 1 uckaxeHuin. OCHoBHble 0bnacTn NnpMMeHeHns nocnepoeatenoHocT EPI.

19. CBa3b B MPT Mexay OTHOWEHUEM CUTHAN-LWYM, MPOCTPAHCTBEHHBLIM 11 BPEMEHHbIM
paspeLeHnem.

20. MPT xwuBbix 06bekToB. OCobeHHOCTN 1 Hambonee pacnpocTpaHEeHHbIE MPUNOXEHNS. DPeKTbl
LBUXEHNS CMMHOB 1 KpoBOoTOka Ha MPT naobpaxeHus. MeToobl NogaBneHust u KoMneHcaumm
apTedakToB. PM3MONOrMYeckme CUrHanbl U UCNoNb30BAHUE NX AN CUHXPOHU3AUUN NPU NONYyYeHNN
n306paxeHms.

21. MeTonbl namepeHusi kapt andpdpysmm B MPT. CBepxBbicokasi YyBCTBMTENbHOCTb ANAPAY3MOHHO-
B3BELLEHHbIX NOCNenoBaTeNbHOCTEN K Ntoboro poaa OBUXEHWIO, KPOBOTOKY M T.M. 1 METO4bI
nony4yeHmst n3obpaxeHunii CBOBOOHbIX OT apTedaKkToB.

22. dyHkumoHanbHasa MPT tomorpadus (D-MPT). CeA3b omM3nonornyeckmx npoLeccos u
napameTpoB namepsieMbix B @-MPT. OcobeHHOCTU An3aitHa napagurMbl CTUMYASILMK, NPOBELEHNS
N3MEPEHNIA N METOObl CTATUCTUYECKOro aHannaa gaHHbix d-MPT

23. OCHOBHbIE UMIMYNbCHbIE MOCNEN0BATENBHOCTU, NPUMEHSEMbIE A1 UBMEPEHNS U KOMMEHcauun
apdpekTos notoka B AMP Tomorpadpuw.

24. TpNYNHbI BO3HUKHOBEHMWS BHYTPEHHMX FPaAMEHTOB MAarHUTHOMO NOAS B MOPUCTLIX CPedax u ux
BIUSIHWE HA TOMOrpadunyeckoe n3obpaxeHue.

Bonpochkl 1- 10 opreHTMpOBaHbl Ha NPOBEPKY YCBOEHMS U NPUOBPETEHNS CTYAEHTaMN KOMMETEHLMIA
OK-8 ( cnocobHOCTb K 0BnafeHuto 6a30BbIMM 3HAHUSIMU B 06N1aCT MaTeEMaTUKN U €CTECTBEHHbIX
Hayk, UX NCMONb30BaHMIO B NPOMDECCUOHaNbHON aesitenbHocTn), a Takxe OK-12 ( cnocobHOCTb K
NpaBUNbHOMY MCMONb30BaHMIO 0BWEHAYYHON 1 cneunanbHOR TEPMUHONOTIN).

Bonpocbl 11-24 opneHTMpOoBaHbl HA MPOBEPKY YCBOEHUS U NPUOBPETEHNS CTYAEHTaMU
komneTeHumin MK-1 ( cnocobHOCTb ncnonb3oBaTh 6a30Bble TEOPETUYECKME 3HAHNS (B TOM YMCne NO
AMCLMNANHAM Npocounmnaaummn) ons peweHns npogeccrnoHanbHbix 3agad); MNK-2 ( cnocobHocTb
NPUMMEHATb Ha NpakTuke 6a3oBble NpodeccuoHanbHble Haeblkn) 1 MK-8 (cnocobHOCTb BHEAPSTL
roTOBble Hay4Hble pa3paboTku).

B npouecce 0by4eHns 1 NoAroToBKM OTBETOB Ha BOMPOCHI CTYyAEHTbI MPpUobpeTaloT KOMNETEHLMIO
OK-6 (cnocobHocTb paboTaTb CaMOCTOSITENIbHO U B KONNEKTUBE, PYKOBOANUTL NOABMU U
NOOYNHSATBLCS).

7.1. OcHOBHas nuTeparypa:
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Ceprees, H. A. OcHOBbI KBaHTOBOI TEOPUM AAEPHOrO0 MarHUTHOrO pe3oHaHca: MmoHorpadomsa / H. A.
Ceprees, 1. C. PsabywkuH. - M. : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5

http://znanium.com/catalog.php?bookinfo=469025

KBaHTOBas MexaHuka 1 kBaHToBasi XuMusi : yuebHoe nocobue : anst CTyAeHTOB BbICIINX Y4EeOHbIX
3aBefeHuiA, obyvarowmxcs no cneunanbHocT BMO 020101.65 "Xumns" / A. V. Epmakos .? Mockea :
tOpawt, 2014 .? 555 c.

ATomHas domanka. TeopeTnyeckne OCHOBbI U NabopaTopHbI NpakTukym: Yu. noc. / B.E.['pakos,
C.A.Mackeswud 1 ap.; MNon 06w, pea. A.MN.Knuwerko. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. -
333c.

http://znanium.com/bookread.php?book=218015#none

7.2. lononHutenbHasa nuteparypa:

MeauvumHckas n buonornyeckas guauka: y4ebHmk / Pemunzos A.H. - 4-e nag., ncnp. n nepepad.
2013.-648 c.

http://www.studmedlib.ru/ru/book/ISBN9785970424841 .html
NyyeBas nnarHoctuka: yuebHuk / Mop pen. I.E. TpycpaHosa. 2013. - 496 c.
http://www.studmedlib.ru/ru/book/ISBN9785970425152.html

7.3. UHTepHeT-pecypcChbl:

www.tomography.ru - http://www.tomography.ru/main.php?key=mri
www.tomography.ru - http://www.tomography.ru

Bukunenwns - https://ru.wikipedia.org/wiki/MarHutHo-pe3oHaHcHas_Tomorpadgus
Bukunenus - https://ru.wikipedia.org/wiki/AnepHbln_MarHUTHbIA_pe30HaHC

AnemeHTbl 6onblwol Hayku. Yto Takoe AMP-Tomorpadous - http://elementy.ru/lib/431024

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "MarHnTHO-pe3oHaHcHas Tomorpadouma” npegnonaraet UCNONb30BaHNE
cnenylowWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHpopMauunn, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEOMNAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepPAeliChI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KA4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLUMMW, MPaKTUYeCKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4eOHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aemMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3fgaHns Kak YACTo MeguUUHCKOro npodouns, Tak
N NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnseT By3y Hanbonee nomnHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSMU rOCYLAPCTBEHHbIX
obpasoBaTebHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

CneuvannanpoBaHHblii MUHMTOMOrpad (naé. 202 Nd);
AMP cnektpomeTp AVANCE 400 Ill tm ¢ doyHKUMee MuKpoTOMOrpadgomm 1 ToMorpacoumn Manbix
XMNBOTHbIX (Mblweit) (nab. 207 Nd)

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHnio 011800.62 "Pannoduamka” n npodounto noarotoBkn Pusnka MarHUTHbIX SBNEHNIA .
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