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ITporpamma quciuIuIuHb "SnepHas MarHUTHO-pe3oHaHCHas MukpoTomorpacdus”; 03.04.02 "dusuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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ITporpamma quciuIuIuHb "SnepHas MarHUTHO-pe3oHaHCHas MukpoTomorpacdus”; 03.04.02 "dusuka".

Iporpammy muctmIuiMHbl paspadorai(a)(u): npodeccop, a.H. (noneHt) WnbsicoB K.A. (kadenpa MequmMHCKON (QU3HKH,
Ortaenenuve ¢pusuku), Kamil.llyasov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH IPUHUMATD YYacTHe B pa3padOTKe HOBBIX METOIOB M METOJMUYECKUX MOJX0/I0B B

HAyYHO-MHHOBAITMOHHBIX UCCIIENOBAHUAX U I/IH)KCHCpHO-TCXHOHOFI/ILICCKOI;'I OCATCIIBHOCTU.

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- OcHoBbl siBIeHUA IMP

- OcHOBHbIE UMITyJIbcHBIE MeToIUKH SIMP ToMorpaduu

- O6nactu npumeHenus SIMP-tomorpaduu n Mukporomorpadun

- OcoGeHHOCTH MUK POTOMOTpauu B IOPUCTHIX (HEOAHOPOIHBIX) Cpesiax U JUist UCCIIeJOBAHUS JKMBOTHBIX

JloKeH yMeTh:

[TpyMeHATh NMOTy4YeHHbIe 3HAaHUS AJ1s1 HOATOTOBKM OOBEKTOB MCCIIEIOBAHMS ¥ IPOBEAEHNU S SKCIIEPUMEHTOB 110
SAMP-tomorpaduu

JloyKeH BiaeTh:

Mertonos0orueit METOJJOB MArHUTHOTO PE30HAHCA B TIPUMEHEHUH K 3a/1a4aM BU3YyaJIU3aliu

JIOIDKGH AE€MOHCTPUPOBATb CIIOCOOHOCTh Y TOTOBHOCTb:

[TpuMeHATh noJTyYeHHbIE 3HAHUS Ha TIPaKTHKE.

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOAyJb) BKMoveHa B pasaen "B1.B.JIB.06.02 Jucturumas (MOmysm)" OCHOBHOM MPOodecCHOHATFHON
obpazosarenbHoi nporpammsbl 03.04.02 "®usuka (MeauuuHckast pu3nka)" U OTHOCUTCS K AUCLHUILIMHAM 10 BHIOOPY YacTu
OIIOII BO, opmupyemMoit yuacTHUKaMu 0Opa30BaTeIbHbIX OTHOIICHH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0peM gucHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4amuuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO011ast TPyIOEMKOCTh JUCIMILUINHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast padota - 27 yaca(oB), B TOM 4mcIie JeKiuu - 14 yaca(oB), mpakTudyeckue 3aHstust - 12 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - 1 yaca(oB).

CamocrosrenbHast padota - 81 yaca(os).
Kontpons (3auér / 3x3amen) - 36 daca(oB).
dopma MpoMeKyTOUHOT'O KOHTPOJIsI AUCLMIUTMHBL: K3aMeH B 3 ceMecTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Beeaenue. OO1iue NpUHIMITHL U LIETH
1. |Busyanu3zanmu uzoopaxeHudt "in vivo". 3 2 0 0 0 0 0 8

Tema 2. Meton (popMupoBaHust N300 paKeHHS O
o [maHMAM. [TocKOCTHBIE 1 MHOTOIJIOCKOCTHBIE

3 2 0 2 0 0 0 8
METO/Ibl MIHTPOCKOIIHH.
3 Tema 3. Ba3zoBoie HOCJIGILOBaTeiIbHOCTI/I it 3 2 0 2 0 0 0 12
nostydenuss MPT u3o0paxeHuii.
Tema 4. KoHnTpacTnpoBaHue n300paxeHUi 110
4. [Bpemenam penakcanyy. OnrTUMu3anus napaMeTpos | 3 2 0 2 0 0 0 8
M3MEPEHUH.
Tema 5. YUyBCTBUTEILHOCTD U OBICTPOICHCTBIE
5. |pazmmunbix MeTomoB SIMP-Tomorpadum. 3 1 0 0 0 0 0 6
6. Tema 6. AMP-tomorpacdusa notoko. Metoast 3 1 0 2 0 0 0 ]

HU3MEPEHHA CKOPOCTU ITOTOKOB.

Tema 7. DdexTs camomuppy3uu u
7. [AMP-unTpockomus. AMP MeTons! m3mepenus 3 1 0 2 0 0 0 12
rapameTpoB camoanpy3uu.

8 Tema 8. AMP-uHTpOCKONUSA KUBBIX U HEKUBBIX

3 2 0 2 0 0 0 15

0OBEKTOB.
9 Tema 9. Anmaparypa i IMP mukpoTtomorpacdun 3 1 0 0 0 0 0 4
lToro 14 0 12 0 0 0 81

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Beegenne. O01ue NPpUHIMIBI U eI BU3YaJU3anui n300paskennii "in vivo''.

Knaccndukanms meroos popmupoBanus nzoopaxkenuii. Penrren. Yiprpassyk. KommnsiorepHasi tomorpacgusi. Beenenue B
npuniunsl IMP. Knaccrueckoe npencrasienve. IMP B HeogHOpoqHOM MarHUTHOM Moste. JIokaibHOe Bo30ykIeHre
CIIMHOBO# cucTeMbl. [IoHATHE CENEKTUBHBIX PaioYacTOTHBIX MMITYJIbCOB. [TocenoBarenbHas BRIOOpKa MO TouKaMm. Meton
qyBCTBUTEIBbHON ToukU. SIMP ¢ dokycupyomum nosem u JokanbHsiil IMP.

Tema 2. MeToa chopmMupoBanus n306pakeHus mo JuHusM. [110CcKocTHbIE 1 MHOTOILIO CKOCTHBIE METOIbI
HHTP 0 CKONHH.

Merton popmupoBaHus N300pakeHHsI MO JIMHUSAM. MeTo/1 4yBCTBUTENIBHON JIMHIY (MHOKECTBA UyBCTBUTENIBHBIX TOUYEK)
JluneiiHoe ckaHMpoBaHue. (X0-IMHEHOe CKaHMPOBaHKE) MeTo | BOCCTaHOBJIEHHS 110 TIPoeKIMsIM. [IBymepHOe oOpaTHOe
dypre-nipeodpazopanue. Pypbe-uHTpOcKOMHs. OcHOBH Dypbe-npeoOpasoBaHUi.

Mertoa 4yBCTBUTE/IBHON JIMHUM (MHOKECTBA UyBCTBUTENIBHBIX TOUeK) JIMHeiHOe ckaHupoBaHue. (DX0-IMHEHoe
ckaHupoBaHue) MeToJ BoccTaHOBJIEHHS 10 IpoekuusaM. [IBymepHoe oOpaTHoe Pypbe-npeodpasoBanue. Pypbe-MHTPOCKONHS.

Meron "noarsruBaHus" COMHOB. DXO-IJIaHAPHAS UHTPOCKOMHSL.

Tema 3. Ba3zoBble nocJjegoBateJbHOCTH 11 nouaydenuss MPT nzoo6pakeHnnii.
MPT nocnenoBarenbHOCTb rpagueHTHOro 3x0. MPT nocienoBareabHOCTb CIIMH-3XO.

Kakum 06p2130M IMPON3BOAUTCA BI)IGOp MOJIOKEHUA Cpe3a U KaKUM 06pa30M 3a1a€TCA I0JIE 3pEHNA U TPOCTPAHCTBEHHOI'O
paspenicHus. MOJII/I(l)I/IKaI_II/IH HOCHCHOBaTeHLHOCTGﬁ U1 IOJTyYEHU A 3-MepHI)IX H306pa)l(eHHfI. ITonsarue o K-IPOCTPAHCTBE U
Pas3IMYHbIC CTPATEIrUuu €ro 3al0JIHEHUA.
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Tema 4. KourpacTupoBaHue H300pakeHuil mo BpeMeHaMm pejakcanuu. OnTuMu3anusi napaMeTpoB H3Mep eHHil.
MeToanKy KOHTPACTUPOBAHMUS M300paXEHHUIT TI0 BPEMEHU CIIMH-PEIIETOUHOM pelaKcalyu.
MGTO,HI/IKI/I KOHTPAaCTUPOBAHUA 1/1306pa>1<eH1/1171 IO BpEMEHU CIIUH-CITMHOBOU peaaKkcanunu.

Kakune napamerpsl ummysibcHoit MPT nocieioBaTebHOCTH BIUSIOT Ha (POPMHUPOBAHNE KOHTPACTA IO BPEMEHH CITHUH-CITMHOBON
peJaKkcanyy ¥ WIH M0 BPEMEHHM CITHH-PENIETOYHON peslaKCaliH.

Tema 5. UyBCTBHTEJbHOCTH U ObICTPOAElicTBIE Pa3JndHbIX MeTo10B AIMP-Tomorpadun.

CpaBHUTENBHBIN aHAIM3 1yBCTBUTEILHOCTH U OBICTPOACHCTBHS Pa3IMyHbIX MeTo10B SIMP-ToMorpacun. OCHOBHBIE IIPUHLIMIIBI
1 METOJMKH KOHTPACTUPOBAHMS N300pakeHHH 10 BpeMEHaM CITHH-PEIeTOYHON 1 CIIMH-CIIMHOBOM peslakcanuy. MMy abcHble
TIOCJIe/I0BATEIFHOCTA KOHTPACTUPOBAHKS N300paXeHHs 10 BpeMeHaM CITH-CIIMHOBOM U CIIMH-PELICTOYHOH PelaKCaliH.

Tema 6. AMP-Tomorpadgus notokoB. MeToabl H3MepPEeHUA CKOPOCTH MOTOKOB.

Bimsinue Ha ammMTyny v a3y curHana JBrkeHHust 0ObeKTa. bunossipHble rpaineHTHl U (paza CUrHaia rnpu JIBHKEHUH CIIMHOB.
I'paaueHThl KOMIIEHCMPOBAaHHbIE [IsI TIOTOKA C IOCTOSIHHOM CKOPOCTBIO M TIOTOKA C MOCTOSIHHBIM YcKopeHueM. Metoast MPT
BU3YaJI3alMY IOTOKOB U METO/IbI KOJIMYECTBEHHOI'O U3MEPEHHsI CKOPOCTH MOTOKA. Pacuer rparieHToB j1si ObICTPOro
Dypre-merona nu3mepenus kpoporoka (Fast Fourier Flow).

Tema 7. A dextol camoguc Ppy3uu u AMP-uatpockonns. AMP meTo bl H13MepeHUsI MapaMeTPOB
camoaucg py3un.

SddexTs camonudpy3un Ha pazpeniaolyio criocodHocts AMP-unTpockonu. Metoasl u3MepeHus KoahpuireHToB
camoanddyszun. KonrpacripoBanue nzodpaxeHui o koapduipienram camoauddysun. Mzmepenus appexToB
orpaHuueHHOI auddy3un, MHTEpHpeTanus pe3y/ibTaToB. M3MeHeHre napaMeTpoB aHU30TPOIHOM g dy3un, 0cOOEHHOCTH
9KCMEPUMEHTOB 10 U3MepeHuio Ter3opa quddys3un. MPT o nuddysun B nopuctsix cpenax. Ocodennoct MPT uzmepenuii
no i dysun B 06pasuax co BHyTpeHHEH HEOJHOPOAHOCTbIO MarHuTHOTO nosist. MPT o mudgpy3un B MHOrOKOMIOHEHTHBIX
cpenax. MuaTtepnperaims MPT nanHbix o audgy3un B KUBBIX TKaHSX.

Tema 8. IMP-uHTpOCKONUSI KUBBIX H HE2KUBBIX 00'bEKTOB.
[ITpo6aemsl nonyyenus: IMP-ToMorpamm B HEOAHOPOIHBIX (IOPUCTBIX) CUCTEMAX.

Ocob6enHoctr IMP Tomorpacdun B mopucTeix cucremax. Biusiane camonuddysun. BivsiHue BHyTpeHHUX IpaJlieHTOB 1
CrIocoObl MX KOMITEHCAIVH.

OCoOEHHOCTH MarHUTHO-PE30HAHCHO! TOMOrpaduu B )HUBHIX 00beKTOB. O00pyI0BaHKeE JUis 00ecrieueH st M KOHTPOJIS
JKU3HEJESITEIbHOCTU KUBbIX 00bekTOoB. MPT McciieoBaHuUsI HA MaJIbIX )KUBOTHBIX (MBIIIH, KPBICHL, ...) B pa3pa00TKe HOBbIX
JIEKApCTBEHHBIX MTPENapaToB U METOJOB TEPAITUH.

Tema 9. Annaparypa aiass AMP mukporomorpacdun

Bnok cxema npubopa st AMP mukporomorpacdum. OCHOBHBIE y3JIbl, MX Ha3HAYEHNE U OCOOCHHOCTH IPMMEHEHHUH B
MUK poToMorpaduu. Tunmunsie napamerpsl it IMP Mukporomorpacui Ha HEXUBBIX 00bEKTaX M AJIS NCCIIEI0BaHUI Ha
MAJIbIX )KUBOTHBIX.

CneumasnbHoe obopynoBanue it AMP mukporomorpadpun. Kpuoparunku. Pasnuunsie moaudukanuu IMP
MHUKPOTOMOTpacoB.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXcsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenbHast paboTa MoipasensieTcss Ha CaMOCTOATENbHYIO0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYaloMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEIIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00YYaIOIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPaBJIEHHBIE Ha 3aKpeTUIeHNne 3HAHWI U OTpabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3ays CaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BATE/IbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuK U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMMam OakajaBpuaTa, IporpaMMaMm CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAKIEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont ®eneparu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHHI "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBoBKCKIIA)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICIIIETO
nipodeccronanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

Bgenenne B MarHUTHO-pe30HaHCHYI0 ToMorpacumio / A.B. Aranos, A.P. IOmemeroB. - Kazans, Kazanckuii henepanbHbiit
YHUBEPCHUTET, MHCTUTYT (pr3uky, 2014 1. - 64 c. - http://kpfu.ru/portal/docs/F_993344670/aganov_A4.pdf

[puHLUITB! TOTyYeHUs1 N300paXeHU B MarHUTHO-pe3oHaHcHOi Tomorpaduu / K.A. Unbsicos. - Kazans: Kazanckwii
(penepasibHBIN YHUBEPCUTET, UHCTUTYT (pusuku. - 2014. - 31 c. -
http://kpfu.ru/portal/docs/F_1277485057/Principy.polucheniya.izobrazhenij.v.MRT.Ilyasov.pdf

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHUIINHE (MOIYJII0)

DOoHJ1 OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA TPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHMBaHKst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKHU IO JUCIUILIMHE (MOYJIIO);

- OMHUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIAEMbIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B Ilpunoxkenun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS TN CITUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTEILHON yueOHOH TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 10oroBopos ¢
npaBoobJIaaaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMH TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 000K TOYKHM MPU BBEJCHUU 00YYAIOIIUMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu Conb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0O U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTypsl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIAIUIMHBI (MOJLYJIs), HAXOUTCS
B [Ipunoxenun 2 k paboueli mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus ¢oHoB Hayunoi 6nomiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Introduction to MRI - http://www.mritutor.org/mritutor/index.html

www.tomography.ru - http://www.tomography.ru

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

Bukunenus - https://ru.wikipedia.org/wiki/fInepHslii_MarHUTHBIA_pe30HAHC

Bukunenus - https://ru.wikipedia.org/wiki/MarautHo-pe3oHaHCHas_TOMOTpadust
DnemeHTH! 60JbINON Hayku. Yto Takoe AMP-tomorpadus - http://elementy.ru/lib/431024

9. MeToandecKne yKa3aHHA VI 00yJaIomMIXCs M0 0CBOEHUIO JUCIUILIAHBI (MOTyJIsT)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Jlekuust siBNIsIETCS TIABHBIM 3BEHOM JUAAKTHUECKOTO MKIIa o0y4eHus. Ee neins - ppopmupoBanne
OPUEHTUPOBOYHOI OCHOBBI /IS TIOC/IEAYIOLIETrO YCBOEHHS y4eOHOro MaTepuaa.

Wzyyenne MUCHMIUTHBI HAUYMHAETCS C BBOJHOM JIEKIMH, B KOTOPOW MPENo/iaBaTesib 3HAKOMHT CTYJJEHTOB C LIEJIbIO
U Ha3HauYEeHMEM Kypca, €ro pojiblo U MECTOM B CUCTeMe y4eOHbIX JUCLUILINH. [lanee naerca odmuii 0630p Kypca,
OHpeJeNAeTcs ero 3HaueHue [yl MpaKTU4ecKor Oyayiiell paboThl CTyA€HTOB. 3aTeM MpernojaBaresib 3HAKOMUT
cIymaresield ¢ oomell MeToquKoi paboThl HaJl KypCOM, JaeT XapaKTepUCTUKY YUeOHUKOB U YUeOHBIX ITOCOOUH,
3HAKOMUT CJIyliaTesiell ¢ 00s3aTesbHbIM CIIUCKOM JIMTEPaTypPhl, PACCKa3bIBaeT 00 9K3aMEHAIIMOHHBIX
TpeOOBaHHUSX.

B nponiecce mpociymmBaHus JEKIMM OYeHb BAKHO yMEHHUE CTY/IEHTOB KOHCIIEKTHPOBATh HanboJiee 3HaUMMble
MOMEHTHI TEOPETHUECKOr0 MaTepuasia. KoHcnekT rmoMoraer BHUMAaTeIbHee CIIyIIaTh, JIydllle 3allOMUHATh B
TIpoLiecce 3alrcH, 0OecIieYrBaeT HAIMYUE ONOPHBIX MaTePUAJIOB IIPU MOJATOTOBKE K CEMHHAPY, K3aMEHY.

N3zyyenne MUCIMILUTMHBI TpeOyeT CUCTEMATUYECKOTo M MOCJIeJOBATEILHOTO HAKOIUIEHH ! 3HAHUH, CJIe0BATEIbHO,
TIPOITYCKH OT/IEJIbHBIX TEM He TIO3BOJISIIOT IITyOOKO OCBOMTH IpeaMeT. [loatomy crctemarnueckast paboToi
CTYIEHTOB O/IMH U3 IIaBHBIX (PaKTOPOB YCIEUTHOTO OCBOEHHU s AMCUMIUIMHBL. CTy/ileHTaM HeoOX0IMMO: TIepejt
KaX[0i1 JIeKIell mpocMaTpuBaTh pabodyio IporpaMMy JTUCLMILUIMHBI, YTO TIO3BOJIUT CIKOHOMUTh BpeMs Ha
3aMUChIBaHNE TEMBI JIEKIIH, €€ OCHOBHBIX BOIIPOCOB, PEKOMEHAYEeMOM JINTEPATYPhl; Iepe]] OUePeAHON JIeKIuen
HEOoOXOJUMO TIPOCMOTPETH 110 KOHCTIEKTY MaTepuasl npeIbIIyiel JieKiuu. [1pyu 3aTpyTHEeHUSIX B BOCIIPUSTHA
Marepuaa ciaeayeT 0OpaTuThCs K OCHOBHBIM JIMTEPAaTYpHbIM UCTOYHMKAM. Ecii pa3zoOpaTbcs B MaTeprase orsiTh
HE yIaJioch, TO 00PaTUTECH K JIEKTOPY (IO rpachuKy ero KOHCYJIbTAlMi) WM K MPETNoIaBaTesTio Ha MPaK THYECKUX
3aHsTHsAX. He ocrapisiite "OenbIX msATeH" B OCBOEHNU MaTepuara.

IMPaKTUYIECKUE
3aHATHA

B xone npakTH4YeCcKMX 3aHATUIA CTYIEHTHI O pYyKOBOJCTBOM IIPENoJaBaTelisl BBITOIHSIOT 3aJaHHSI ¥ PEIIaloT
3a/1a4M HallpaBJIEHHOM Ha OoJiee MOTHOe 1 TITyOOKOe IMOHMMAaHKe U3JI0KEHHOTO B JIEKIUAX WM IPOpadOTaHHOTO
TI0 33JaHHUIO MIPENOAABATENSI CAMOCTOSITENBHO. B X0/1e BHITOJIHEHN S TAKMX 33/1aHUi JOITyCKAETCs UCTIONIb30BaHHE
KaJIbKYJISITOpa ¥ CIIPABOYHOM JIUTEpaTyphl. BO3MOKHO HCIIONB30BaHHE KOMIBIOTEPOB M MOJEIUPOBAHHE C
HCIIOJIb30BaHHUEM MPOrpaMMax MOJyJIel IpeaIokeHHbIX IperoiaBaTesieM WM pa3pabOTaHHBIM CAMOCTOSITEIBHO.
Jns 6oree 3¢pdheKTHBHOI pabOTH BO BpeMst IPAKTHYECKOrO 3aHATUSI pEKOMEHAYeTCs pa300paTh TEOpeTHYECKHe
MatepHabl IPEALIeCTBYIOEN JeKIY W/ PeKOMEHIOBAaHHBIX ITperogaBareseM y4eOHbIX ITOCOOUIA M
HAYYHBIX CTaTel.

€aMoCTOsI-
TeJibHas paboTa

OpPMHUpPOBaHKE U YCBOEHHE COJIEpKaHMsI KOHCIIEKTA JIEKIMI Ha 0a3e peKOMEeHJOBaHHOH NperojaBaTeieM yqyeOHon
JIMTEpaTypsl, BKITI0Uas TH(GOPMAIMOHHBIE 00pa30BaTEIbHbIE PECYPCHI (JIEKTPOHHBIE YUYEOHUKH, JIEKTPOHHbIE
OUOIMOTEKH U /1p.); IOArOTOBKA K YCTHBIM OIPOCaM Y JUCKYCCHUSIM; TIOJITOTOBKA K KOHTPOJIbHBIM padoTam;
OCHOBHBIMH BU/IAMH CaMOCTOSITETIbHON paboTHI ¢ yuacTHeM NperoaBaTeseil sBISI0TCS: TEKYIe KOHCYIbTaliT;
YCTHBIH ONPOC Kak (popMa KOHTPOJISI OCBOEHHSI TEOPETHUECKOTO COAEPKaHUS AUCLUITINH: (B Yachl KOHCYJIbTALINH,
MPe/lyCMOTPEHHBIX YUEOHBIM IIIAHOM);

BBITIOJIHEHVE KOHTPOJIBHBIX paboT M 00CykKJEHHE X Pe3yJIbTaTOB U JIp.

JlumuT BpemeHH JUTst IPOBE/IEHNsT CAMOCTOSITENIbHON paboThl ayAMTOPHO OTBOAMTCS TIPETIOaBaTeNIeM
HETOCPe/ICTBEHHO Ha YPOKe, [UIsl KaKJIOro Bujia paboTh ONpeieieHHbI. BpeMst Ha BHeay JUTOpHYIO
CaMOCTOSITENIbHYI0 paboTy GepeTcsi B COOTBETCTBUY C YUEOHBIM LJIAHOM.

dopmamu KOHTPOJISI 32 CAMOCTOSITENILHON padOTOM CTy/IeHTa SIBJISIOTCS PAKTHUECKUE 3aHATHSI, YCTHBIE OITPOCHI
Y BHITIOJTHEHUE TBOPYECKUX 331aHMH . KpuTepusamu orieHKH pe3yIbTaToB BHEAYIUTOPHON CaMOCTOSITEIbHOM
PpaboTHI CTYIEHTA SIBJISIIOTCSI:

YPOBEHb OCBOEHHSI Y4eOHOT0 MaTepHara;

YMEHHE UCTIOIB30BaTh TEOPETUYECKIEe 3HAHHS TIPU pElIeHNH 3a/1aY;

000CHOBAHHOCTb U YETKOCTh M3JIOXKEHHUSI OTBETA;

oopmiieHre MaTepuasa B COOTBETCTBIH C TPEOOBAHUSIMU.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH M3yueHne TeMbl 3aBepInaeTcsi 9K3aMeHOM (B COOTBETCTBUH € YUeOHBIM IIAHOM 0Opa30BaTEIbHON POrPaMMBI).
DK3aMeH Kak UToropas (popMa KOHTPOJIS U OpraHU3aIry 00yUeHUs CITYKUT MTPUEMOM MPOBEPKY CTEIICHU
YCBOEHUS YIeOHOrO MaTepualia U JISKITMOHHBIX 3aHATHI, KAYeCTBA YCBOCHU ST O0YYAIOIIMMUCS OTIETbHBIX
paszienioB yueOHO! MporpaMMsl, CHOPMUPOBAHHBIX YMEHUI U HABBIKOB.

DK3aMeH MPOBOJIUTCS YCTHO WM MMCBMEHHO IO PEIIeHHIO MPeroaBatelis, B 00beMe YIeOHOH IPOrpaMMBbL.
IIpenopaBarens BrpaBe 3aaTh AONOIHUATEILHBIE BOITPOCHI, TOMOTAIONIME BhISICHUTh CTETeHb 3HAHUI
oOyyarorierocs B rpejeiiax yueOHOro MaTepraia, BRIHECEHHOTO Ha 3aJer.

B nieprios1 OATOTOBKY K 9K3aMeHy 00yJaloIHecs: BHOBb OOPAIIAIOTCS K MPOHICHHOMY yU4eOHOMY MaTepralty.
IIpu 3TOM OHM HE TOJILKO 3aKPEIUISIIOT MOJTyYeHHbIe 3HaHUs1, HO U MOJIyYaloT HOBBIE.

IoaroroBka o0y4Jaromerocst K 3k3aMeHy BKITIOYaeT B ceOs1 TPH dTara:

* caMOCTOsITeNIbHAsI padoTa B TEUCHHUE MPoIiecca O0yIeHNS;

* HEenmocpeJCTBEHHAas OATOTOBKA B JIHU, MPEIIECTBYIONIUE 3a4eTy M0 TeMaM Kypca;

* MIOATOTOBKA K OTBETY Ha BOIPOCHI, COfIepKaIIuecs: B Omierax/Tectax (Mpyu MUChbMEHHOH (popMe poBeIeHuUs
JugdepeHIPOBaHHOIO 3a4eTa).

Jluteparypa A5 NOATOTOBKY K 9K3aMEeHY pEKOMEH]IyeTCsl penojaBaresieM.

DK3aMeH B MUCbMEHHOU (popMe TIPOBOIUTCS IO OWIeTaM/TecTaM, OXBaThHIBAIOIIIM BECh TIPOWIEHHBIN 110 TAHHOU
TeMe MaTepuall. [1o OKOHYaHUM OTBETa MperoiaBaTe) b MOKET 33]JaTh 00yJaIIeMyCsl JOTIOTHUTETbHbIE 1
YTOYHSIIOIIKE BOMPOCcH. Ha MOAroToBKY K OTBETY IO BOIIpocaM Omieta/Tecta o0ydJaromemycs gaetcst 30 MUHYT ¢
MOMEHTA TIOJTyYeHUsI UM OuJieTa/TecTa.

PesynbTathl 9K3aMeHa 00BABISIIOTCS 00YJAIOIIeMYCs TIOCIIe IPOBEPKH OTBETOB.

TopsAnok ¥ KpUTEeprK OIIEHKY 3HAHWI OOYYAIOIIUXCS TPH MPOBEJICHUN SK3aMeHa

Pe3ynbraThl ciaun sK3aMeHa OUEHUBAIOTCS OTMETKAMU U MPOCTABJISAIOTCS B 9K3aMEHAIMOHHOW BEJIOMOCTU U B
3a4ETHON KHUKKE.

OO6yuarnmuiics, He CIABIIUI 9K3aMeH, JI0IMYyCKaeTCsl K MOBTOPHOH c1ave Tociie JOMOTHUTETEHON
CaMOCTOSTEIbHOU MOJTOTOBKU B CPOK YCTAHOBJIEHHBIN 7151 IEpeCclaui S9K3aMEHOB B COOTBETCTBUM C
perJiaMeHToOM y4eOHOro mpoliecca .

10. Tlepeyenp nH(OPMANMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
1o JUCIHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(Gp OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOIO IPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrPaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCIUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO IMOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JoCcTyma
B 9JIEKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

Vue6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIbio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3/IMYHBIX BUJAaX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTb MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

Crpanyna 8 u3 11.




ITporpamma quciuIuIuHb "SnepHas MarHUTHO-pe3oHaHCHas MukpoTomorpacdus”; 03.04.02 "dusuka".

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘lHOﬁ aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOf/’[ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM rutanoM no Harpasienuio 03.04.02 "dusuka”
Y MarucTepckoi nporpamme "MeauuuHckas ¢pusmka”.
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1. BapaHoBckwuii, B. 1. KBanToBasi MexaHuKa 1 KBaHTOBasi XuMusl : yueOHoe nocodue / B. 1. BapanoBckwuid. - 3-e u3n,., crep. -
Cankr-IletepOypr : Jlanp, 2022. - 428 c. - ISBN 978-5-8114-3961-4. - Tekcrt : anekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/206195 (nata o6pamenus: 11.05.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTesen

2. I'pakos, B. E. AtomHas ¢usuka. TeopeTnueckre OCHOBBI U JJAOOPATOPHBIN MpakTHKyM: yueOHoe nocodue / B.E. I'pakos,
C.A.Mackesu4 u ap.; [Ton o6m. pen. A.Il. Kimimenko. - Mocka: UTHOPA-M; Munck: Hos. 3nanue, 2011. - 333 c. - (Boiciee
00p.). - ISBN 978-5-16-004688-4. - Tekcr: anektpoHnsil. - URL: https://znanium.com/catalog/product/218015 (nara
obpamenus: 11.05.2023). - Pexxum ocTyna: mo noAmmucke.

3. Ceprees, H. A. OcCHOBBI KBaHTOBOH TEOPHH SIIEPHOTO MarHUTHOTO pe3oHaHca : MoHorpacus / H. A. Ceprees, [I. C.
Ps6ymkun. - Mocksa : Jloroc, 2020. - 272 c. - ISBN 978-5-98704-754-5. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.com/catalog/product/1213078 (nara obpamenus:: 11.05.2023). - Pexxum goctyna: no nojanucke.

lonosHATE ILHAS JUTEpPATYpa:

1. Pemuzos, A. H. Menuiunckas u Guonornveckasi pusuka : yueOuuk / A. H. Pemu3os. - 4-e u3j. , ucrnp. u nepepad. - Mocksa
: '0TAP-Menua, 2023. - 656 c. - ISBN 978-5-9704-7498-3. - Tekcr : anekrponssiii // OBC 'KoHcynbpraHT cTyeHTa' : [caiTt].
- URL : https://www.studentlibrary.ru/book/ISBN9785970474983.html (nara o6pamenus: 11.05.2023). - Pexum pocrymna: mo
TIOATINCKE

2. Tpydanos I'.E., JlyueBast nuarnocruka: yueonuk / Tpydanos I".E. u gp. - M.: T'90TAP-Menmua, 2018. - 484 c. - 3-e u3n,,
niepepad. u gor. - ISBN 978-5-9704-4419-1. -Tekcr: snekrponnsiii // DBC 'KoHcyabraHT cryaeHTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970444191.html (mata oopamenust: 11.05.2023). - Pexum goctymna: mno
THIO/ITIKCKE.

3. AraHoB, A.B. BBejieHHe B MATHUTHO-PE30HAHCHYIO TOMOrpaduio: ydeOHoe nocodue ajsi 6akaaaBpoB U MATUCTPaHTOB /A.B.
AranoB - Kazans: U3n-Bo Kazan. ya-Ta, 2014. - 64 c. - Tekcr: anekrponssmii. - URL:
https://kpfu.ru/portal/docs/F_993344670/aganov_A4.pdf (gara obpamenns: 11.05.2023). - Pesxnm gocTyna: OTKPBITHIA.
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ITporpamma quciuIuIuHb "SnepHas MarHUTHO-pe3oHaHCHas MukpoTomorpacdus”; 03.04.02 "dusuka".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.06.02 Adepras mazHumHO-pe30HAHCHAS MUKPOMOMOPAPUS

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocpuits noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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