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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:

enssMu ocBoeHust aucuuIuIiMHbl «Duznueckrue OcHOBBI MPT» B HOBBIX METOJMKAX MAarHUTHO-

pe3OHaHCHOﬁ TOMOFpa(l)I/II/I, Hn HNX M[OPHUMCHCHUA B MCI[PII.[HHCKOﬁ JAUAardOCTHKC,

(byHI[aMCHTaJIBHBIX HCCIICAOBAHUAX HA YCTIOBCKEC U APYTI'UX KUBBIX CUCTEMAX

3agaun:

— TOTOBHOCTBIO K HCIIOJB30BaHHIO OCHOBHBIX (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX, MAaTEMAaTUYCCKUX U HHBIX

CCTCCTBCHHOHAYYHBIX MOHATHH U MCTOHOB IIpH PCIICHHUN HpO(beCCI/IOHaJIBHbIX 3aaad,

— TOTOBHOCTBIO K IMIPHUMCHCHUIO CICHUAIU3UPOBAHHOI'O O60py,HOBaHI/I$I n MCIUIHNHCKHUX

U3JIENHIA, TPElyCMOTPEHHBIX U1 UCIIOJIb30BaHus B IpodecCHOoHaIbHOM cdepe.

2 MecTo UCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuuiuiiHa OTHOCUTCS K 00s3aTeNbHbIM AMCLUUIUIMHAM (MOAYJISAM) BapHaTUBHOM vacTH Osioka [l
«JlucuumivHbl (MOAYIIN)»

[IpepekBU3UTHI
mexHoao02ull

[TocTpeKkBU3UTHI AUCUUILTHHBL: Omcymcemayom

JUCLUILINHEL:

b1.J].b.9 @usuueckue

OCHOBbl

3 TpeGoBanus k pe3yabTaraMm 00y4YeHUs M0 TUCHUILINHE

[Tponecc n3yyeHus QUCUUIUIMHBI HANIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIONINX PE3YJIbTaTOB 00ydeHUs

Ko n HaumMeHnoBanue

Ko 1 HaumenoBanue

[TnarupyemMblie pe3ynbTaThl O0YUCHHS 110

(bopMHUpyEeMbIX HHMKATOpa JTOCTHIKECHUS JTUCIUTUTHHE, XapaKTePHU3YIOIINE ATAITbI
KOMIIETEHII KOMIIETEHIIUU (hopMUPOBaHKS KOMITETEHIINH
[TK*-2 IIK-2 Crnocoben |I1K*-2-B-1 Oco3Haer 3HarTh:
MIPOBOAMTH IO/ HAYYHBIM | OTPAHUYCHHS OCHOBHBIE METO/IbI T€HEPALIUHU, YCUIICHUS U
PYKOBOJCTBOM UCIIONIb3YEMO U3MEpEHUS
BKCHepI/IMeHTI)I C METOOO0JIOIUH, OIIMCHIBACT, I/ISJ'IyLIeHI/ISI B HerepBIBHOM, I/IMHy.]'II)CHO-
MIPUMEHEHHEM AHATM3UPYET U KPUTHYECKH |IEPHOJUIECKOM U IPYTUX PEKUMAaX pabOThI
COBPEMEHHOTO OI[CHHBAET Ja3epa, a TAaKk)Ke OCHOBHBIE TIOIXOIbI CEJICKITHH

o0opynoBaHUs U
IMPOBOAWTL aHAJIU3
HAYYHBIX JTAHHBIX

JKCIEPUMEHTAJIbHBIE
JTaHHbIE, JIeTIaeT
000CHOBaHHbIE BBIBOJIbI
[TIK*-2-B-2 Ymeer
OIPEEIATH BEIXOAHbBIE
napaMeTpsl U QYHKIUH
MEIULUHCKUX TPpUOOpOB
IS 3aJaHHBIX YCIIOBUM U
PEKUMOB DKCIUTyaTalHi,
BbIOHMpATh 3JIEMEHTHYIO U
METOAMYECKYIO 0a3y s
MIPOBECHUS
AKCIEPUMEHTAIbHBIX
HUCCIENOBaHUN U
u3MepeHuii, 00padaThIBaTh
U TIPOBOJIUTH aHAJIN3
pe3ysabTaToB U paboTaTh ¢
HAayYHO-TEXHUYECKOU

MOJ,
Ymersn:

YMeTh NPUMEHATH MOIY4YECHHBIE 3HAHUS U
HCCIIEIOBaHMs MyTeil BBICOKO3(P(PEKTUBHOM
TeHEepaluyu U YCUJICHUS U3ITyYEHUS U
BO3MOXXHOCTH YIPAaBJIE€HUS OCHOBHBIMU
XapaKTEpUCTUKAMHU JIA3EPHOT0 U3JIy4YEHUs
Baajgers:

Bnagetrs coBpeMEHHBIMH YPOBHEM Hay4YHBIX
WCCIIEIOBaHMM B JTa3epHOU (PU3HKE, C y4ETOM
OTEYECTBEHHOT'O U 3apyOEKHOTO OIIbITA

TCpallii W B

COBPEMEHHDbLX MeduuuHCKux




Kox u HaumenoBanue

Kox u Haumenosanue

[Tnanupyemsble pe3ynbTaThl O0yUEHHUS 110

bopMupyeMbIX MHAMKATOpa TOCTHKEHUS JUCLUILINHE, XapaKTEPU3YIOLIUE dTaIbl
KOMITETEHIIUH KOMIETEHIINH (dbopMUPOBaHNS KOMITETEHITHIH
JIUTEPaTypoOu U
nHpopmarmein

[TK*-3 TIK-3 Cnocoben
MIPOBOAMTD aHAIH3 U
CUHTE3 HAYYHOU
nHpopManuu u

paboThl ¢ HAYYHOH

MIPEJICTaBIISATH €€ B JIOKJIaJIOB

YCTHOM M MUCHbMEHHOM [1K*-3-B-2 Biangeer

dbopme CUCTEMaMH
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS U
IIPOCKTUPOBAHHUS

[1K*-3-B-1 UMeeTr HaBbIKK

TUTEPATypOid, 0POPMIICHUS
JTAHHBIX ¥ ITOJITOTOBKH

3HATh: (U3HKO-XUMHYECKUE CBOICTBa
OCHOBHBIX HEOPraHWYEeCKHMX M OpPraHHMYECKUX
KOMIIOHCHTOB ~ JKHMBBIX  CYIIECTB:  BOJBI,
HEOPraHUYECKUX HOHOB, O€JIKOB, KHPOB,
yIJI€BOJIOB, HYKJIEOTH/IOB;

- OCHOBHBIE THUIIBI CTPOEHUS KJIETOK U
BHYTPHUKIIETOUHBIX OPTaHEILT,;

YMeTb: _ CBOOOJHO  OpUEHTUPOBATHCS B
MacCUBax HAyYHO-TEXHUYECKOW WH(pOpMAIUU
10 COBPEMEHHBIM MpoldiieMaM OHODU3UKUA U
OMOMEXaHWKH TPUMEHUTEIBHO K 3aJadam
Co3laHUs OMOMETUIMHCKUX allapatoB U
CUCTEM.

Bjajerb: OCHOBHON TEPMUHOJOTHEHN IO
JTAaHHOMY KYpCY; METOJIUKOW TPUMEHEHUS
OCHOBHBIX (PU3MUYECKUX U XUMHUYECKHX
3aKOHOMEPHOCTEMN K OIHUCAHUIO
OHMOJIOTMYECKHUX MPOIECCOB.

4 CTpyKTYpa U coliepKaHue TUCUUIINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAMHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMKkocTs,
Bun pabotsl aKaJIeMUYECKHUX YacoB
3 cemecTp BCETO

OO0masi Tpy10éMKOCTh 108 108
KonrakTHasi pabora: 52,25 52,25
Jlexmum (J1) 18 18
[Tpaktuueckue 3ansatus (I113) 34 34
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 55,75 55,75
- camono02omoeKa (npopabomxa u nogmopenue 1eKYuoOHHO20 Mamepuand u
mMamepuana y4eO6HUK08 U y4eOHbIX nocoOull;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- 10020MOBKa K PYOE’CHOMY KOHMPOTIO U M.N.)

Bua uTorosoro KoOHTpoJIA (3auerT, IK3aMeH, 11 GepeHIInPOBAHHBII 3ayer

3a4er)

Paznensr AUCHUIUINHBI, U3y4aCMBbIC B 3 CCMECTPC

KommuecTBo gacoB
Ne ayIUuTOpHAast
HaumMeHnoBaHue pa3ienon BHEay/l.
pasnena BCETO paborta aGara
a [m[up | P
1 dwusnyeckrue OCHOBHI peHTTeHOTpadgun U 18 3 5 10
KOMITBIOTEPHOI TOMOTpa(uH.




KonuyecTBo yacoB
Ne HawnmeHnoBanue pasnenon ayArTopHa BHEay/I.
paszena BCETO pabora
113 | P pabora
2 OCHOBHI SICPHOT'O0 MAarHUTHOTO PE30HAHCa 18 3 6 9
3 MeTozap! TPOCTPaHCTBEHHOM Jokanu3amu B MPT 18 3 6 9
4 [Tpunoxenus MPT k u3ydeHuto TuHAMHUYECKUX 18 3 6 9
MPOIIECCOB U (DYHKIIMOHUPOBAHUS OPTaHU3Ma
YeJioBeKa
5 Anmaparypa qist MPT, KOHTpOJIb KauecTBa 18 3 5 10
M300paxkeHui U obecredeHne 0e30macHOCTH
obcnenoanus. CpaBaenne KT u MPT
6 HToroBas ¢popma KOHTPOJIS 18 3 6 9
Utoro: 108 18 | 34 56
Bcero: 108 18 | 34 56

4.2 Cogepxanme pa3iejioB IHMCHUNINMHBI

Tema 1. ®usnyeckue OCHOBBI PEHTreHOTpaduu M KOMIBIOTEPHOH TOMOTpaduu. JEKIHOHHOE
3aHsATHE: PEHTreHoBCcKMe Jy4M M HUX B3aMMOJEHCTBHE C BellecTBOM. IlmaHapHas peHTreHorpadum.
AKcuanbHas KOMIbloTepHasi Tomorpadus. Meroasl pekoHcTpykuuu n3oopaxennid B KT. Crnupansaas KT,
BU3yalM3alusl C HCIOJb30BaHUE IBYX »Hepruil. IIpoctpancrBenHoe u BpemeHHoe paspemenue KT.
Aprtedaktel m3o0pakenuit. Ludposas anrmorpadus. KT B wu3smepenue KpoBoTOKa, mepdy3uu.
JlaGopatopHoe 3anstue. JlabopatopHusie padoTsl. dDaroopecueHIs JIIOMUHECIEHTHOIO KpaHa BCIIEACTBUE
BO3JICHCTBUSl PEHTIC€HOBCKUX J1ydel, VccnenoBanue ocnabieHus peHTT€HOBCKUX Jy4Yeil B 3aBUCHMOCTH OT
abcopOMpyIOLIEero BellecTBa U OT TOJIIMHBI abcopOupyromiero BemecTa, OnpeneneHne KOpOTKOBOIHOBOM
IPAHMIIBI TOPMO3HOTO M3IIYyYEHUS.

Tema 2. OCHOBBI SIEPHOTO MAarHUTHOIO PE30HAHCA: SINEepHBIN MarHUTHBIM MOMEHT. Y CJIOBHSA
pezoHaHca. PanumouactorHoe BO30yxneHue. Crnajg curHaiza CBOOOJHOM MHIYKIMM M CIIMH-3XO,
CTUMYJIUpOBaHHOE 5X0. CIIMH-peleToYHas U CIMH-CIMHOBAs penakcauus. Bpemena T1, T2, T2*. SIsnenue
HaceleHus. (S)MP-Cnexkrpockonust.

Tema 3. Mertoasl NPOCTPaHCTBEHHOM Jokanu3auuu B MPT: MeTtoasl mpocTpaHCTBEHHON
nokanuzammu B MPT, rpagumeHT MarHuTHOrO mOJIsI, TOHATHE O ¢daze M aMIUIUTyJe curHaia. YactHoe
konupoBanue. PazoBoe koaupoBaHue. I'pagueHTHOE 5X0. YaCTOTHO-CENEKTUBHBIE PagUOYaCTOTHBIE
nMitynbCsl. Mmynscasie MPT nociienoBaTenbHOCTH TPaMEHTHOTO 3XO0, CIHUH-3XO U CTUMYJIMPOBAHHOTO
sx0. Konrpact MPT wuzoOpaxkeHuii. MaHuUnymsiuus ¢ KOHTPAacTOM, IO/IaBJICHHWE CHUTHAJIOB XHpa WIIH
CIIMHHO-MO3TrOBOH KuakocTu. JIBymepHas wu TtpexmepHas MPT. Ilpexensl npocTpaHCTBEHHOrO H
BPEMEHHOI'0 pa3pelICHUs.

Tema 4. Ilpunoxenus MPT k wu3ydeHMIO JMHAMHYECKHUX THPOIECCOB U (DYHKIHMOHUPOBAHUS
OpraHMsMa 4ejioBeka: Busyanmsanust B pexume ?7KMHO?, BH3yalM3alus cepala U APYTruX ABWKYIIUXCS
o0bekToB, MPT anruorpaguu u KoIM4eCTBEHHOE U3MEPEHNE KPOBOTOKA U MUKPOLMPKYISIMK Kposu, MPT
no auddy3un. BOLD-3¢gdexr. Oynknuonansaas MPT. Kontpactupyromue arentsl B MPT, Hakomnenue
KOHTPAacCTUPYIOUIEro BeniecTsa U nuHamuueckue MPT uccnenoBanus.

Tema 5. Anmnaparypa s MPT, koHTposib kadecTBa M300paxeHUi U obOecrieyeHHe 0e30IacHOCTU
oocnenoBanus. Cpasuenne KT u MPT: OcnoBuble 010k MPT ckanepa. Pa3iuunbie Moenu M BapuaHThI
MPT oGopynoBanusi. Koutpons xauectBa MPT wuzobOpaxenuit. Aptedaxtst MPT  wuzobpakenuil.
buonoruueckue 3¢pdpextst MPT u KT. KT u MPT ¢ xonrpactupoBanuem. Conoctannenue MeronoB KT u
MPT.

4.3 IIpakTuyeckue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3ansaTHa Tema
pasznena JacoB
1,2 1 Du3nuecKrue OCHOBBI PEHTI€HOrpa(uy 1 KOMIBIOTEPHON 5




Ne Kon-Bo
No 3ansTus Tema
paznena 4acoB
ToMoTrpaduu.
3,4 2 OCHOBBI SIIGPHOTO0 MAarHUTHOTO PE30HAHCa 6
5,6 3 MeTo bl TPOCTPaHCTBEHHOM JoKanu3anuu B MPT 6
7 4 [Ipunoxenuss MPT k n3y4eHUI0 IMHAMAYECKUX IIPOLIECCOB U 6
(GYHKIIMOHUPOBAHMS OpraHU3Ma YeJIoBeKa
8 S) Amnmapatypa ainst MPT, koHTpoib KadecTBa H300paKeHUN U )
obecrieuenue 6ezonacHoctu odcnenopanusi. CpaBuenne KT u MPT
9 6 Hrorosast popma KOHTPOJIA 6
Wroro: 34

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIINHBI
5.1 OcHoBHas 1uTEpaTYypa

1. CepreeB, H. A. OcHOBBI KBaHTOBOW TEOPHH siiepHOTO MarHuTHOrO pe3oHaHca / H. A. Ceprees,
. C. PaOymikun. — MockBa : Jloroc, 2013. — 272 c¢. — Pexum poctyma: 1O TMOJINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=233789 (nara obOpamienus: 04.04.2024). — ISBN 978-
5-98704-754-5. — Tekct : 2eKTPOHHBIH.

2. Kynpsmios, 0. b. Pagunanuonnas 6modu3nka : CBEpXHHU3KOYACTOTHBIC M3Iy4YEHUS : YYCOHHUK /
1O. b. Kyapsimos, A. b. Pyoun. — MockBa : ®usmarnut, 2014. — 217 c. : wui., cxem., Tabn. — Pexum
nocryna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=275552 (naTa oOpamieHus:
04.04.2024). — bubauorp.: c. 196-210. — ISBN 978-5-9221-1565-0. — TekcT : 3eKTPOHHBIH.

5.2 JlonoiHuTE IbHAS JINTEPATypa

l.MenuuuHCcKass TEXHHMKA [JIs JIy4€BOM JUArHOCTUKHU: OOOpPYJOBAaHHME, PACXOIHBIE MaTEpHabI,
HOpMaTuBHBIE T0KyMeHTHI [TekcT] : cnpaBounuk / mox pen. b. . Jleonosa, H. H. biunosa.- 1-e uza. - M. :
HIIL] "MHTEJI®OPYM", 2004. - 328 ¢ - ISBN 5-93701-005-1.

2. Pomwm, f. E. DnekTpoMarseTusm, rpaBUTAIAs ¥ HHEPIUS B TIPEANOI0KEHUN Omu3KkoaercTus / 5.
E. Pomm. — Taranpor : Taranporckuii rocyaapcTBeHHbIN nenarorudeckuit tHCTUTYyT, 2009. — 349 c. : Tabu.,
cxeM. — Pexxum nmoctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=615349
(mata oOpamenusi: 24.04.2023). — bubmumorp.: c. 345-347. — ISBN 978-5-87976-566-3. — Tekcr :
3IIEKTPOHHBIN.

3. AnemkeBny, B. A. Dnekrpomaraetus™ : yueOHUK / B. A. AnemkeBnd. — MockBa : Ou3MaTiuT,
2014. — 404 c. Wl — Pexum JOCTYTIA: o [IOAITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=275299 (nara obpamenus: 24.04.2023). — ISBN 978-5-9221-
1555-1. — TekcT : ANEKTPOHHBIN.

5.3 llepuoauueckue U3IaHUA

1. XypHan sKcrepuMeHTalIbHOW U TeOpeTHUecKo (u3uku : xypHai. - M. : AkageMH3IaTLEHTp
"Hayxa" PAH, 2016.

2. Ycenexu pu3nyeckux Hayk : )kypHal. - M. : ArentctBo "Pocnevars”, 2016.

3. OnTuKa ¥ CeKTPOCKONHS : )KypHaIL - M. : Akanemusnatientp "Hayka" PAH, 2017, 2018.

5.4 UnTepHeT-pecypcesbl
1. www.ph4s.ru - ®usuka cryaeHTam u mkoiabHuKaM. O0pa3oBaTenbHblid npoekT A.H. Bapruna,

MUOU.
2. http://kvant.mccme.ru/ - Hay4no-nionymsipHblil GU3NKO-MaTeMaTH4ecKuii xypHan «KBaHTY.
3. http://www.physbook.ru/ - DnekTpoHHbIe Y4eOHUKH U JKypPHAIBI 10 (QU3UKE.



https://biblioclub.ru/index.php?page=book&id=233789
https://biblioclub.ru/index.php?page=book&id=275552
http://www.ph4s.ru/
http://kvant.mccme.ru/
http://www.physbook.ru/

4. https://openedu.ru/course/ - «OtkpbeiToe oOpa3zoBanue», Katamor kypcoB, MOOK: «KBanTtoBas
buszukay.
5. http://www.jetp.ac.ru/cgi-bin/r/index - XXypHan skcriepuMeHTaIbHON U TECOPETUIECKON (QHUIUKH.

6. https://ufn.ru/ - Ycenexu ¢pusndyeckux HayK : )KypHaJl.

5.5 IIporpammHoe obecmnedyeHue, nMpogeccCHOHAIbHbIC 0a3bl JAHHBIX M HH(QOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI

Ilepeuenv nunyeH3u0HH020 NPOZPAMMHO20 0DecneueHus

1. Onepanuonnas cucrema PEJ OC.

2. IMaket oducHbIX npuinoxenuit «MoitOduc ObpazoBaHmne»

3. Iyt pabothl ¢ pecypcamu MHTEpHET - BeO-Opay3ep Anaekc https://yandex.ru/..

4. TAPAHT Ilnatdopma F1 [DnextpoHHBII pecypc]: cnpaBodHO-TIpaBoBas cuctema. / Pazpaborunk
OOO HIIIT «I"APAHT-Cepaucy», 119992, Mocksa, BopooseBbl ropsr, MI'Y, [1990-2026]. — Pesxum gocTy-
na B cetu OI'Y http://garant.net.osu.ru

5. ABTOMaTHU3MpOBAaHHAs MHTEPAKTHUBHAs cucTeMa ceteBoro tectupoBanus - AMCCT (3apeructpu-
poBana B POCIIATEHT, CBuuerenbcTBO O TIOCYIapCTBEHHOM perucrpauuu nporpammsl s OBM
No2011610456, mpaBooOnanatenb — OpeHOYprckuil roCyJapCTBEHHBIM YHHUBEPCUTET), PEKHM JOCTYIA -
http://aist.osu.ru.

Cneyuanusuposannoe I10, ucnons3yemoe npu peanuzayuu oopazosamensHuix npozpamm Ouzd

1. "O6naxko 3uanuii.lllkona", obnaunsii cepBuc https://school.imumk.ru Jorosop ot 21.12.2021 Ne
CKAH _132/223-4.2.1.2/49 OO0 "®U3UKOH JIAB" 5 net (mo 20.12.2026r)

2. "BupryanbHbBII NMpakTHKyM Mo (u3mke s By30B" oOmaunblii cepsuc https://school.imumk.ru
Horosop Ne281/57 ot 15.12.2021 OOO "®U3UKOH JIAB"S net (o 15.12.2026r)

6 Martepua/jibHO-TeXHHYECKOe o0ecriedeHue JUCHUIINHBI

VYuebHble ayJUTOPUU Ul IPOBEIEHUS 3aHATUH JIEKIMOHHOIO THIIA, CEMHUHAPCKOTO THUMA, IS
MPOBE/ICHUSI TPYNIOBBIX M WHIMBHIYaJIbHBIX KOHCYJBTAIM, TEKYIIET0 KOHTPOJS M IMPOMEXKYTOYHOM
aTTeCTallUu.

AyIuTOpUH OCHAILEHbI KOMIUIEKTaMH YYEHUUYECKON MeOeH, TEXHUUECKUMH CPEeICTBaMH O0yUYeHHUS,
CITy’KaIlMMU JIJTs1 TIPEJICTaBIICHHs yaeOHOH HH(pOpMaIK OOJIBIION ayTUTOPHH.

[Tomemienue 111 caMOCTOSITELHOM pabOThl 00yYarOIMXCs OCHALIEHbI KOMIIBIOTEPHOW TEXHUKOM,
noakiIoueHHo Kk cetu "VHTepHeTr", M obOecrneyeHHWEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarenbsHyt0 cpeny OI'Y.
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