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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

b u3yyeHust TUCHUNIMHBI:

MOJIy4YEHUE 3HAHUN 00 OCHOBHBIX HOBBIX TEXHOJIOTHSIX B SIACPHON MEIUIIMHE U UX TPUMEHEHUHU
B JIy4yeBOM TepamuH, (U3MYECKHMX OCHOBAaX HOBBIX TEXHOJOTHH B SIACPHOM MEIUIIMHE,
CIIELUATTM3UPOBAHHBIX IEHTPAX JIY4eBOM Tepanuu B Mupe u B Poccuu, nepcrekTuBax pa3BUTHSI HOBBIX
TEXHOJIOTHH B AJIEPHON MEJIUIIMHE.

dopMupyemble  TUCHUIUIMHONM 3HAHMS M YMEHHUS TOTOBSIT  BBINYCKHUKA  JIaHHOMU
00pa3zoBaTebHON MTPOTrPaMMBbI K BBITIOTHEHUIO CICTYIOITUX 0000IIEHHBIX TPYIOBBIX (YHKITUH.

3agaumn u3ydeHus AUCHUNIHHBI:

— TIOJly4E€HHE 3HAHWUK 00 OCHOBHBIX HOBBIX TEXHOJIOTHSX B SACPHOU MEIUIIMHE U UX TPUMEHEHUN
B JIy4eBOW Tepamuu, (PU3MYECKHMX OCHOBAaX HOBBIX TEXHOJOTHHA B SICPHOW MEAWIIMHE,
CIIELMAJIM3UPOBAHHBIX LIEHTPAX JIy4eBOM Tepanuu B Mupe u B Poccuu, nepcnexkTuBax pa3BUTHUs
HOBBIX TEXHOJIOTUU B SIAEPHON MEIULIUHE;

— TMNpUMEHATh (yHIAMEHTaIbHBIE 3HAHWA B o0OjacTh (U3MKK AN pEUIeHHs Hay4dHO-
HCCIIEN0BAaTENbCKUX 3a4a4, a TakKe BJIAJeTh OCHOBAMHU IIEJArOrdKd, HEOOXOAMMBIMH IS
OCYILIECTBJIEHUS IPENOAABATEIbCKON AEATEIIBHOCTH;

— OBJaJICHWE HABBIKOM OMNpPEAEIATh chepy BHEAPEHUS pe3ylbTaTOB HAyYHBIX HMCCIEIOBAHUU B
obsactu cBoel mpodecCHOHAIBHON NeATEIbHOCTH.

2. MECTO JJUCHOUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI (nasee
— OII) MATUCTPATYPBI

JucuumunHa peanusyercs B paMKax 4acTH, (OpMUpPYyeMOH y4yaCTHHKaMHU 0Opa3oBaTeIbHBIX
OTHOLIEHUH, OJI0Ka «/{MCHUIIIMHBDY POrpPaMMbl MarucTpaTypbl U OTHOCUTCS K MpodeccnoHalIbHOMY
MOJYJII0, pa3aen «/{UCIUIINHBI IO BEIOOPY».

JUis OCBOEHHUS JUCHMIUIMHBI HEOOXOAMMBI KOMIIETEHIMH, C()OpPMHUPOBAaHHBIE B pPaMKax

M3YYEHHUS CIEeNYIOMMX AUCIUIIINH:

— MHocTtpaHHBIH A3BIK B cepe nNpodeccnoHaIbHON KOMMYHUKALUU

— Hcropus n meTogonorus Hayku U IpOU3BOJCTBA

— Kimnanueckast 1o3uMeTpys U pagualioHHas 0€30MacHOCTh B MEUIIMHCKOM painoIoruu

— Menuko-(u3nueckue 0OCHOBbI KOMIIBIOTEPHON TOMOTrpaduu

— Menuko-puznueckue OCHOBBI PaJUOHYKINIHON THAarHOCTUKU

— IlepcnexTuBHBIE I€pHBIE TEXHOJOTUN (MHHOBAIMOHHBIE TEXHOJIOTUY SIAEPHON MEIUIIMHDI)

— IIpou3BojacTBEeHHAs MPAaKTUKA: HAYYHO-UCCIIEOBATENbCKas paboTa

— Panuanuonnas natosorus 4eaoBeka

— SnepHo-dusnueckue Texnonoruu u POII

JIMCUMIUTMHBL U TPAKTUKH, A KOTOPHIX OCBOCHHME JAaHHOW JMCHUIUIMHBI HEOOXOIUMO Kak
MIPEAMIECTBYIOMIEE:
— [IpousBoacTBeHHAs MPAKTHKA: TPEIAUILIOMHAS TPAKTUKA
— PammanuonHas rurueHa

Hucuuruinna uzydaercs Ha |l kypce B Ill cemectpe.
3. IEPEYEHb IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 1O AUCHUIIJIMHE,

COOTHECEHHBIX C IVNIAHUPYEMbIMHM PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOI ITIPOT'PAMMBI



B pesynbsrate ocBoenms OIl maructparypsl 00y4arouuics JOJKEH OBJIAJIETh CIETYIOIIUMHU
pe3ysibTaTaMu 00yueHUs 10 TUCIMITIHHE:

Konwi HanmenoBanmue Koa n HauMeHOBaHUe MHAUKATOPA 10CTUKEHUS
KOMIIeTeHI U KOMIIETEeHIIUH KOMIIETEeHIIUH
OIIK-1 Crnioco0OeH npuMeHsTh 3-OI1K-1 — 3nate: pyHIaMEHTAIbHBIE 3aKOHBI U
(GbyHIIaMeHTalIbHbBIE 3HAHUS B MPUHLIMITBI (PU3UKH; OCHOBBI IICUXOJIOTUU U
obnacTi (pU3MKH IS PEUICHUs] | TeJaroruKu.
HAaY4YHO-UCCIIEI0BATEIbCKUX VY-OIIK-1 — YMeTh: npuMEHSTh MOTYyYCHHBIC
3aj]1a4, a TaKXKe BJIAJIETh 3HAHUSA JUIsl PELICHUs] HAyYHO-UCCIIE0BATEIbCKUX
OCHOBaMHU I€/1arOTUKH, 3aJ1a4 B cBOeH Mpo¢eCcCHOHAIbHON eI TeNIbHOCTH;
HEOOXOTUMBIMH JIJISI MPEJICTABIIATH 3aKOHBI U TIPUHIUTIBI (PU3UKU B
OCYILIECTBIICHHS BU/JIC MAaTEMaTUYECKUX YpaBHEHHH, Hopmy,
IIpenoaBaTesIbCKON rpauKoOB, KAUECTBEHHOT'O OMUCAHMS; IPUMEHSTh
JeSITeIbHOCTH OCHOBBI IICUXOJIOTUH, METOANKHU MPETOaBaHUsI B
MEIarOrM4eCKOn JIEITETbHOCTH.
B-OIIK-1 — BriayieTs: HaBbIKaMH PEIICHUS
HAYYHO-HCCIIEIOBATEIbCKUX 33/1a4 B 0071aCTH
AKCIIEPUMEHTAILHON U TEOPETUUECKON (PU3UKH;
MeJarOoru4YeCKUMH TEXHOJIOTHSIMHU,
HEOOXOIUMBIMHU JUISI BEJICHUS IIPETIOAaBATENbCKOM
JIeSITEJIbHOCTH.
OIIK-4 Cnoco6en omnpenensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIE ATANbl BHEAPEHUS
BHEJPEHHUS PE3YJIbTAaTOB pe3yJIbTaTOB HAYYHBIX UCCIIEI0BaHUM B 00nacTu
HAyYHBIX UCCIIEJIOBAHUI B CBOEi npodeccuoHaNbHON 1eATeIbHOCTH.
o0ractu cBoei V-OIIK-4 — YMeTb: NpOoBOIUTH aHATIU3
npodeccuoHaTbHON MOTEHIIUAJIBHBIX cep BHEAPEHUS PE3yTbTaTOB
NEeATEIbHOCTH HAy4YHBIX UCCIIEJJOBAaHUN B 00JIaCTH CBOEH
npodeCcCHOHATLHOMN 1EATEIbHOCTH.
B-OIIK-4 — BrnianeTs: HaBbIKaMu anpoOaIuu
pEe3yIbTAaTOB HAYYHBIX UCCIEAOBaHUM.

4. BOCHUTATEJBbHBIN MOTEHIHUAJ JUCIUIIIUHBI

He tpebyercs

5. OFBbEM JUCHHUIIVIMHBI B 3BAYETHBIX EJJMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCS C TMPENOJABATEJEM (II0 BHJIAM 3AHSATHN) W HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

KoanuyecTBO 4acoB

Bua pa6otnbl
A pabo Ha BUJ padoThI

KonTakTHas padoTa 00y4alImmxcs ¢ npemnojgasareyiemM

AyauTOpHBIE 3aHATHS (6ce20) 42

B ToMm uucie:

JleKyuu 12
(nexyuu 8 UHMepaxmusHol opme)
npakmudeckue 3aHamusl 30
(npakmuueckue 3aHAMUS 8 URMEePAKMUHoU ghopme)
IIpomexyTOUHASI ATTEeCTAUSA +

B ToMm uucie:




3ayem +
CamocrosiTesbHast padoTa 00y4alOLINXCH

CamocTrosiTejibHas padoTa 00y4yaiuxcsi (6cezo) 66
B ToMm unce:
Ilpopabomka yuebrnoco (meopemuueckozo) mamepuana 22
Iloozomoska ko 6cem 6u0aAM KOHMPOJLHBIX UCHBIMAHUL MEKYUe20 KOHMPOs 29
ycneeaemocmu (6 meuenue cemecmpa)
Iloozomoska ko 6cem uOaAM KOHMPOJILHBIX UCHLIMAHULL NPOMENHCYMOYHOU 29
ammecmayuu (no OKOHYAHUU cemecmpa)
Bcero (uachr): 108
Bcero (3aueTHble eTUHUIIBI): 3

6. COAEP’KAHUE AN CHUIIVINHBI, CTPYKTYPUPOBAHHOE o TEMAM
(PA3JEJIAM) C VYKA3AHUEM OTBEJIEHHOI'O HA HHX KOJJIMYECTBA
AKAJEMUYECKHUX YACOB U BUJOB YYEBHbBIX 3AHATUU

6.1. Pa3nenpbl AUCHMILUIMHBI U TPYAOEMKOCTH IO BHAAM Y4eOHBIX 3aHATHH (B aKkajeMHYeCKHX
gacax)

Buabi yueoHoii padoTnl
Henenss| HaumeHoBaHMe pa3jieia /TeMbl IUCHHIIJIMHBI
Jlek | IIp | Jla6 |Bueayn| CPO
1-6 |1. JIyyeBas Tepanusi NU-Me30HAMH 4 10 22
1-3 |1.1. Ucropuueckas cipaBka. Ou3nyeckie OCHOBBI 5 4 10
Jy4eBOM Tepanuu Nu-Me30HaMU
4-6 |1.2. LlenTpsl 1y4eBoil Teparnuu Nu-Me30HaMU B MUpPE 5 6 12
n B Poccun. IlepcnexkTussl
7-12 |2. JlyueBasi Tepanusi HOHAMH IeJIUsl H KHCJIOPOaa 4 10 22
7-9 |2.1. Ucropuyeckas cupaBka. OU3NUECKHE OCHOBBI 5 4 10
Jy4eBOM Teparnuy HOHAMU T'eliusl M KHCIopoJa
10-12 |2.2. LleHTpHI JTy4eBOI TEpaITUy HOHAMH TEJIHS U 5 6 12
Kkuciaoposaa B mupe u B Poccun. IlepcriekTuBel
13-18 |[3. JlyuyeBasi Tepanusi aHTHIPOTOHAMH 4 10 22
13-15 |3.1. UcTtopuueckas cripaBka. Pu3nveckre 0OCHOBHI 5 4 10
Jy4eBOM Tepanuu aHTUIIPOTOHAMHU
16-18 |3.2. [IpuMeHeHre aHTUIIPOTOHOB ISl Ty9IEeBOM 5 6 12
Tepanuu B Mupe u B Poccun. IlepcriekTuBsl
Bceero: 12 30 66

Ilpum.: Jlex — nexyuu, Ilp — npaxmuueckue 3amsmusi / cemunapei, Jlab6 — nabopamophvie 3ansmus, Bheayo —
sneayoumopnasn paboma, CPO — camocmosmenvhas paboma 00y4arouuxcs

6.2. Coaep:xkaHue TMCUUILUINHBI, CTPYKTYPHPOBAaHHOE 0 pa3iesaM (TeMam)

Jlexyuonnwiu Kypc

HaunmenoBanme pasgesia /TeMbl
Henens Conep:xanue
JUCHHUNJINHBI

1-6 |1. JIyyeBasi Tepanusi Nu-Me30HAMH
1-3 |1.1. UcTtopuueckas cripaBka. HcTopuueckas cripaBka 00 OTKPBITUU U IPUMEHEHUH

®u3nYeCcKrue OCHOBBI JTy4EBOM MU-ME30HOB B JIY4YEBOM TEpaIv.

TEpanuy Mu-Me30HaMH Ortarbl pa3BUTHS aJPOHHON JTy4EBOU TEPAIIUNU:

- HMCHOJIb30BaHUE MCCIIEI0BATEIbCKHUX MTYYKOB,
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MTOMCK ONTUMAJIbHBIX BUJIOB, JHEPTUI U3ITy4YCHHUS;
- TepexoJ K UCIOJIb30BaHUIO
CIIELUATIM3UPOBAHHBIX MEIUIIMHCKUX UCTOYHUKOB,
ONpEAEIIEHUE TOKA3aHUM;

- CO3/IaHME CNEIUAIU3UPOBAHHBIX LIEHTPOB,
yHU(UKALKS TapaMeTPOB UCTOYHUKOB U3TY4EHUS,
CTaHJapTU3aLUs METOAMK.

Jlo30Boe pacripeneneHne Mu-Me30HOB.

Ha Gonp1ieii yactu cBoero mpobdera nu-Me30HbI
MIPOU3BOJIAT HOHU3ALINIO, TOJI0OHO OBICTPHIM
npoToHaM. B KOHIIe MyTH HOHU3AIIMOHHBIE TOTEPH
MMOHOB Bo3pacTaroT (rmuk bparra), a 3atem oHu
octaHaBnuBatoTcs U co 100% BeposSTHOCTBIO
3aXBaTHIBAIOTCS aTOMaMU (KHUCJIOPOAOM U a30TOM
TKaHel), 00pa3ysi MU-Me30HHbIE aTOMEI. Jlanee myTém
KaCKa/IHbIX MIEPEXO0/I0B MHOHBI IOCTUTAIOT OJIU3KHX K
APy OpOHT U 3aXBaTHIBAIOTCA SAPOM. B simpo
BHOcuTcA 3Heprus 140 MaB, B pe3ynbrare yero oHo
CUJIBHO BO30YX/1a€TCsl ¥ pa3pyllaeTcs C
UCITyCKaHHEM OOJIBIIOrO YKcia JIETKUX PparMeHTOB
tuma p, N, *He, T u a-gacTu1 (06pa3oBaHME 3BE3/IBI).
[TpoucxoauT cunbHas HOHU3ALKS BEUIeCTBA U
pa3pylICHHE 3JI0KaYE€CTBEHHON KIIETKH.
OTtHocuTenbHas Ouonorudeckas 3pPeKTUBHOCTD
¢dbparmenToB coctasisiet 3,6. [TockonbKy
MIPOHUKAIOIIAsl CIOCOOHOCTh BBICOKOAHEPT€TUYHBIX
ITUOHOB BEJIMKA, BO3MOKHO 00Ty4eHHUE IITyO0KO
pacIogoKEHHbIX OMmyxoJieil. B HacTosiee BpeMs Ha
0a3ze KpyImHBIX YCKOPUTEIbHBIX IIEHTPOB (ME30HHBIX
($habpuK) co3aHbI TyuYeBbIC TEPATICBTUUECKHE
KOMILIEKCBHI.

MenuIuHCKuM My40K MU-ME30HOB MOJY4ar0T
B3aMMO/ICHICTBHEM IPOTOHHOTI'O ITyYKa C SHEPrueu
500 M5B c nérkoit mumieHsro. UMnynbcHbIN
CIEKTPOMETP OTAETSET OTPHUIIATEIHHO 3apsSKEHHbBIE
MTUOHBI OT BTOPUIHBIX YACTHII, 00Pa30BABIINXCS B
MUIICHH. 3aTeM ME30HBI KOJNTUMHUPYIOTCS IS
(bopMHPOBaHUS MOHOYHEPTETUIECKOTO MTH-ITy4Ka,
MCIIOJIE3YEMOTO ISl paAHAIIMOHHON TEPAIUU.
Anmaparypa obecreunBaeT gaxe B 00béMme 1 am°
MoiHocTh 10361 0,5 ['p/MuH. [Tonbopom sHepruu
MTUOHOB PETYIUPYIOT JUIMHY UX Mpodera, BHEAPSSI
TOYHO B OIyX0Jib. [Iy4oKk CKaHMpYeT OIyX0Jb M0/
yIpaBieHHEM KOMITbIOTEPHOI TOMOrpaduH.
[TuonHast paaArOTEpaIUs UCTIONB3YETCs 1Sl O0PHOBI ¢
OITYXOJISIMH MO3Ta U Ta3a.

Cy0aTroMHbI€ YaCTHUIIbl, HA3bIBAEMbIE TU-ME30HAMH,
00eCTIeYnBaOT AJCPHYIO CHILY CBS3H MEXKIY SAIpaMHu.
DTH YacTUIbl 00pa3yroTcs, Koraa mpoToHsl (600+
Mb5B) Bo3zaelicTByt0oT Ha MutieHb. OOpa3yroTcs Tpu
THIIa ME30HOB: HEHTpalibHas popMa, MOTOKHUTEIbHAS
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dbopma u otpunatenbHas popma. st mydeBoit
TepaIruy UCIOIb3YETCsS OTpHUIaTeNbHas opMa TH-
Me30HOB. Koria oTpuniatenbHblil mu-Me30H
3aMeIIeTCs, OH 3aXBaTHIBACTCA SJIPOM, 3aCTaBIISAS
€ro «B3pPbIBATHCA», OI0OHO IpoIEccaM,
MIPOUCXOASIINM BHYTPHU 3BE€3/1bI, IPOU3BOIS
HEUTPOHBI U 3apsHKEHHBIE SJIEPHBIE OCKOJIKH,
00ma1aro1me CBOMCTBAMH BBICOKOW TIOTHOCTH.
OTtpuraTenbHbIe TH-ME30HBI (ITMOHBI) OBLITH
MCIIO0JIH30BAHBI /IS JIeUeHUs 228 naiiueHToB B
Lentpe dpuszuku me30H0B B JIoc-Amamoce ¢ 1974 no
1981 roa. 129 nanueHToOB MOJIyYalld TOJIBKO
MUOHOTEPAINI0. Y BCEX MAMEHTOB OBLIO JOKAIBLHOE
3a0oseBaHne, U OBUIO MPOJIEYCHO HECKOIBKO
pa3IMYHBIX yY4aCTKOB. MeCTHBIM KOHTPOJIb ObLI
JTOCTUTHYT y 86% TaIMeHTOB C PaKOM
MpeICTaTeNbHOI jKene3bl, y 26% - ¢ pakoM T'OJIOBHI U
IIEH, ¥ HA Y OJTHOTO U3 HUX HE OBLJIO paka
MOJKENYI0YHOM kerne3bl. Habmromancs pe3kuit poct
Y4aCTOTHI OCIIOKHEHUH mociie ypoBHs 10361 3750 kI'p.
[Tu-me30HbBI 60JIbIIE HE UCTIONH30BANIUCH B
KIIMHUYECKOM MPAKTHUKE.

4-6

1.2. lleHTphI Ty4eBOI Tepanuu Mmu-
Me30HaMu B mupe U B Poccun.
[TepcriekTuBBI

VHTEeHCUBHBIE IYYKH [TU-ME30HOB CPEITHUX SHEPIUH,
MoJTy4aeMble Ha ME30HHBIX (padprKax, HAUMHAIOT
INPUMEHSATH B IPUKJIAJHBIX 1I€JISX, B YACTHOCTH, B
Jy4eBOM Tepanuu 3710Ka4eCTBEHHBIX OITYXOJIEH.

Me3onHas pabpuka, yCKOPUTEIh TPOTOHOB W/WIIH
OTPHUIATENILHBIX HOHOB BOJIOPO/IA, MIPeIHA3HAUYECHHBIN
JJI TIOJTYYCHH A ITYYKOB IMM-ME30HOB U MIOOHOB,
BO3HHUKAIOIIUX MPU B3aUMOICHCTBUU MTOTOKA
MNEPBHUYHBIX YaCTUL C MUIIICHBIO.

[Tu-mMe30HHAs Tepanmusi OCHOBaHA Ha MCIIOJIb30BaHUH
OTPHIIATENIbHBIX MU-ME30HOB — SA€PHBIX YaCTHII,
TeHEepPHUPYEMBIX Ha CHCIHANBHBIX ycTaHOBKax. [1u-
ME30HbI 00J1a/1a10T OJIaroNPHUATHBIM J030BbIM
pacmpezieneHneM, a Takke 00jee BHICOKOH
Ouosornuyeckoit 3(h(h)eKTHBHOCTHIO Ha €AMHHUILY JO3bI.
Knmanyeckoe mpuMeHeHne Mi-Me30HOB
ocymectsisiercs B CLIA u [lIBelinapun.

Kpynneiimme me3oHHbIe (haOpuKu:

- nuHeiHsId yckoputens LAME (JIoc-Anamoc,
CILIA);,

- u3oxpoHHbIH nukiIoTpoH SIN (Iropux,
[Betinapus);

- u3oxpoHHbIH nukinorpoH TRIUMF (Baukysep,
Kanana);

- MockoBckas me3oHHas gadbpuka (MMD) (UAN
PAH, Tpowurk);

- MEIUKO-TeXHHYECKHH KOMIUIEKC 1JabopaTopuu
snepHbIX pobsem OUAU nis anpoHHOM Tepanuu
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([ybHa).

7-12

2. JlyuyeBasi Tepanusi HOHAMU reJIusl
U KHCJI0poJa

7-9

2.1. Ucropuyeckas crpaBka.
®Du3nyecKrue OCHOBBI JTy4EBOM
Tepanuy MOHAMU Teus U KUCIIOpoa

HcTtopuueckas cripaBka 00 OTKPBITUU U IPUMEHEHUH
MOHOB I'eJIis ¥ KMCII0opo/a B JIy4eBOH Tepamnuu.

Pannorepanus TsoxkenbIMU HOHAMU 3apouiiach B 70-
x rogax XX Beka. YueHsIM Bekcnepy u
MakMuIIIaHy yaaJI0Ch MOJYYUTh MYYKH MPOTOHOB U
aTOMOB TeJIHUS C dSHEPruei, HeOOXOAMMOM JIJIst
JICYCHUS OITYXOJIeH 3aJIeralolnX TIyO00KO B TKaHSIX.
Jlnst nedenus TsHKENbIMU HOHAMU ObLT CO3/1aH
ClieliMaIbHbI MHHOBAIIMOHHBIA CHHXPOTPOH
(pe30oHaHCHBIN MUKINYECKUNH YCKOPUTED),
CIIOCOOHBIN MPOU3BOAUTH UMITYJIECHI BBICOKOM
YacTOThI M HHTCHCHUBHOCTU. BHavase jis
MPOBEJICHUS TEpPANlMU UCIOJIb30BAJIA UOHBI T'eJIUS U
aproHa, mo3xe Hauaju IPUMEHSTh yriaepol.

K nmydeBoii Tepanuu TAXKeNbIMA HOHAMU MPOSIBUIIU
OOJBIIION UHTEPEC UCCIIEI0BATEINH IO BceMy Mupy. B
1994 rony rnobanbpHas Uccae10BaTENbCKas
nporpamMma craproBajia B Anonun B HauronaibHOM
MHCTUTYT PAaJUOJIOTMUYECKUX UCCIIEJOBAaHUM, T1IE C
TOTO BPEMEHHU MPOIILIN KypC OKOJIO 7 THICSIY
MmanMeHToB. Takke MHOTOUMCIICHHBIE MCCIICIOBAHUS
MPOBOAUIUCH B IHCTUTYTE TSKENBIX HOHOB T.
Hapmmranr B ['epmanuu, rae B HacTosIIIee BpeMst
€XETOHO MPOXOAT TEPANUIO TAIUEHTHI CO BCETO
Mupa.

MoauduunupoBanHbie KpuBble bparra /i my4xkos
MOHOB Iefus, yriiepoja 1 HeoHa ¢ yuerom ObD B
3aBHCUMOCTH OT IIyOUHBI B BOJIE.

HccnenoBanus, IPpOBEIECHHBIE 3a ITOCIETHEE BPEMS B
o0nacTu Tepanuu JerKMMHU HOHAMHU, ITOKa3aju, YTO
Cpelli MOHOB OT SIJEP IeNus A0 XKeJle3a COOTHOILIEHUE
JI03BI B [TUKE K J103€ Ha BXOJI€ B CPENY SABIISETCS
HAWTYYIIAM JJIS SJIEp yriiepoJa.

10-12

2.2. lleHTpBI Ty4eBOW Tepaiu
MOHAMHU Tellusl U KUCIOPOAa B MUpE U
B Poccun. IlepcnexTuBsl

[{eHTp My4eBOM TE€paANUM TSHKEITBIMU HOHAMHU B
['efinensOepre — B HacTOSIIEE BPEMSI 3TO
€MHCTBEHHBI BO BCEM MUPE MEIUIIUHCKUI LIEHTp C
000opysoBaHHEM, B KOTOPOM HCIONB3YIOTCS U
MIPOTOHHI (SIpa aTOMOB BOJIOPO/IA), U TSHKEITBIE HOHBI
(mpexxne Bcero, siapa yriepoja, a TakKe Feust 1
KHCJIOPOJIA).

13-18

3. JIyueBasi Tepanus
AHTHUIIPOTOHAMH

13-15

3.1. Uctopuueckas cripaBka.
®u3nYeCcKrue OCHOBBI JTy4EBOM
Tepanuy aHTUIPOTOHAMU

Hcropuyeckast cripaBka 00 OTKPBITHU U
BO3MO>KHOCTH IIPUMEHEHNS AHTHIIPOTOHOB B
JIy4EBOU Teparuu.

Hcnonp30BaHnEe IyYKOB aHTUIIPOTOHOB — 3TO JEIIO
Oymy1iero.

7




AHHUTHIIALNS aHTUIPOTOHA B TEJIE YeJIOBEKa.
Jlo30BoO€ pacmpe/iesieHue aHTHIIPOTOHOB.
OO0pa3yroTcsi TUOHBI, FTaMMa-KBaHTBI U SITCPHBIC
(dbparMeHThl.

Y aHTUNIPOTOHOB Y/AEIbHBIE TOTEPU YHEPTUH U
PaaoOMOIOTUYECKOE ICUCTBUE MPAKTHYCCKH TAKUE
e KaK ¥ y IpOTOHOB. Paznuunsi HayMHatoTCs B
oOnactu nuka bpoarra. 1o cpaBHEHHIO ¢ TIPOTOHAMHU
AHTUIIPOTOHBI UCMBITHIBAIOT AaHHUTUIISALUIO, ~ 95%
KOTOPOM MPOUCXOAUT MPHU UX OCTAHOBKE, IPU ITOM
BbIEIISIETCS HEprust okouo 2 ['3B. bonpmas yacts
BBIICJISIFONICICS] SHEPTUHU TTOTyqaroT 4-5
BBICOKOOHEPTETHYHBIX THOHA.

HetitpanbHbie mu-Me30HBI OBICTPO pacnagaloTcs Ha
raMMa-KBaHThI ¢ 3HeprusiMu okojio 70-300 M»aB.
BricokosHepreTuyHbIe 3apsHKEHHBIC MUOHBI YXOIAT
13 00JIaCTH aHHUTHIISALIMY, HE HAHOCS 3aMETHBIX
paauaIMOHHBIX TTOBPEKICHUN OKPYKAIOIIUM
TKaHsM. OJJHaKO 3apsHKEHHbIE TUOHBI MOTYT TaKkKe
BBI3BIBATH B SIpAaxX BHYTPHUSIIEPHBIC KACKAJIbl, B
pe3ynbTaTe KOTOPBIX siipa PparMeHTUPYIOTCSL.
[Tpober 3apsKEHHBIX SIIEPHBIX (ParMEHTOB Mall U
OHH OCTaBJISIFOT CBOIO SHEPTHUIO B HEMOCPEACTBEHHOM
OJIM30CTH K TOYKE aHHUTUJISIIIMU. B pesynpTaTe
AHTUTIPOTOHBI 10 CPABHEHHUIO C MPOTOHAMH B
obnactu nuka bparra ocTaBisSIOT 3aMETHO OOJIBIITYIO
sHepruto. boinee Toro, GpparMeHTs! AAEp UMEIOT
MOBBIIIEHHOE PATNOONOIOTUYECKOTO IEHCTBUE U3-32
60mp1110r0 K03 (HUIMEHTA KaueCTBa.

16-18

3.2. [IpumeHeHre aHTHIIPOTOHOB IS
JIy4eBOM Tepanuu B Mupe u B Poccun.
[TepcriekTUBBI

[ aHTUIIPOTOHOB MOKET HAWTHUCh MEIUIIMHCKOE
npumeHnenue. Ceityac B Tom e LIEPHe ¢ 2003 rona
npoBoautcs skcriepumMeHT ACE, KOoTOpBIii n3ydaer
BO3/ICIICTBUE AaHTUITPOTOHHOI'O ITyYKa Ha JKUBbIE
KJIeTKU. Ero neiab — u3y4nuTh NepcrneKTUBbI
MCII0JIb30BaHUsl aHTUIIPOTOHOB JIJISl TEpANIuU
PAKOBBIX OITYXOJIEH.

AHTUIIPOTOHBI, IONIAAAsl B BELLECTBO, HE TIPOCTO
OT/IAIOT CBOK) KMHETHYECKYIO SHEPTHUIO, HO €IlIE U
AHHUTUJIMPYIOT I1OCJIE OCTAHOBKH — U 3TO YCHUJIMBAET
SHEPTOBBIICIICHHE B HECKOJIBKO pa3. [ e ocemaer 3To
JIOTIOJIHUTEIILHOE DHEPrOBBIIEICHUE — CIIOKHBIN
BOIIPOC, U €ro TpedyeTcs BHUMATEIbHO U3yUHTh,
MIPEXK/IEC YEM 3aITYCKATh KIMHUYECKNE UCITBITAaHUS.
HNmenno stum u 3anumaercs sxkcriepumentT ACE. B
X0J1€ HETO MCCIIEOBATENH MPOIYCKAOT ITy40K
aHTUIIPOTOHOB Yepe3 KIOBETKY ¢ OaKTepraTIbHON
KYJIBTYPOH U U3MEPSIOT UX BBDKUBAEMOCTD B
3aBHCHUMOCTH OT MECTa, OT IapaMeTPOB IyYKa, U OT
(GU3NYECKUX XapaKTEPUCTHK OKPYXKAIOIIEH cpeibl.
Takoit MeTOAMYHBIH COOpP TEXHUYECKHUX JAHHBIX —
BA)KHBII Ha4YaJIbHBIN dTan JH000H HOBOW TEXHOJIOTHH.
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B 6mmkaitiiee Bpemst yaactHukH nmpoekta ACE
COBMECTHO C KOJUIeraMu u3 Hemerkoro O01ecTsa mo
n3ydeHuto Tsokénbix noHoB (Gesellschaft fiir
Schwerionenforschung) nuanupyoT CpaBHUTH

3P PEKTUBHOCTh AHTUIIPOTOHHBIX MTYYKOB C ITyYKaMH
MOHOB yTJepo/ia (KOTOPBIE TaK)Ke MCIIONB3YIOTCS B
onkosiorun). Cyzs 1o BceMy, AaabHEeHIe
UCTIBITAHUS TOATBEPIAT 3PPEKTUBHOCTD
AHTUNIPOTOHOB. OHAKO J1aXKe €CJIN ITO OKAXKETCS
TaK, MPUMEHATh UX B KIIMHUYECKOH MPaKTHKE, MO
OIIEHKaM CIICIIUAIMCTOB, MOXHO OyJIET HE paHee yeM
qyepes JIECSTh JIeT.

Hpakmuuecmte SAHAMUA

HaumenoBaHue pa3jie/ia /TeMbl

Henensn Conep:xanue
JIUCIUIIJIHHBI
1-6 |1. JlyueBasi Tepanusi Nu-Me30HAMHU
1-3 |1.1. McTopudeckas cripaBKa. Jlo30Bo€ pacnpenesieHue Nu-Me30HO0B.

Pur3nyecKue OCHOBBI JIy4EBOU
Teparuyu Nu-Me30HaMu

Ha Gomnbiieit yactu cBoero mnpodera nu-Me30Hbl
IIPOU3BOJIAT MOHU3ALINIO, TOJI00HO OBICTPHIM
npoToHaM. B KOHIIe MyTH MOHU3ALMOHHBIE TOTEPH
MMOHOB Bo3pacTatoT (muk bparra), a 3arem onu
octaHaBiauBaroTcs U co 100% BeposATHOCTHIO
3aXBaThIBAIOTCS aTOMaMU (KUCJIOPOAOM U a30TOM
TKaHeil), 00pa3ys Mu-Me30HHbIe aTOMBI. Jlanee myTém
KAaCKa/IHbIX NIEPEX0/I0B MUOHBI IOCTUTAIOT OJIM3KUX K
Apy OpOMT U 3aXBaThIBAIOTCA AAPOM. B sipo
BHOcHTCs dHeprus 140 MaB, B pe3ynpraTe uero oHo
CHJIBHO BO30YX/1aeTCsl M pa3pyllaeTcs C
UCIyCKaHHeM O0JIbIIOro yucia JErKux pparMeHToB
tuma p, N, *He, T u a-gacTu1r (06pa3oBaHME 3BE3/IBI).
ITponcxoauT cuinpHas MOHU3ALKS BELECTBA U
pa3pylICHHE 3710KaYE€CTBEHHON KIIETKH.
OtHocuTenbHas 6uosnorndeckas 3pPeKTUBHOCTD
¢dbparmenToB coctasisiet 3,6. [TockonbKy
MIPOHMKAIOINAs CTIOCOOHOCTh BHICOKOIHEPTEeTHUHBIX
MMOHOB BEJIMKA, BO3MOYKHO 00JTydeHHe TIIyOOKO
pacnojIoXKeHHBIX OIyxoJiel. B HacTosiee Bpems Ha
0a3e KpyImHBIX YCKOPUTEIbHBIX IIEHTPOB (ME30HHBIX
($abpHK) co3aaHbI Ty4eBbIe TEPAIEBTHUECKUE
KOMILIEKCBI.

MeauuuHCKUM My40K MU-ME30HOB MOJIy4aroT
B3aUMO/ICVICTBUEM ITPOTOHHOTO ITyYKa C SHEPrUei
500 M5B c nérkoit mumieHsro. IMnynbcHbIN
CHEKTPOMETP OTAENSAET OTPULIATEIBHO 3apsyKEHHbIE
MUOHBI OT BTOPUYHBIX YACTHII, 00pa30BaBIINXCS B
MUIIEHH. 3aTeM ME30HBI KOJUIUMUPYIOTCS JUIS
(bopMHpPOBaHUS MOHOIHEPTETUYECKOTO MU-TyYKa,
MCIIOJIb3YEMOTO JUIsl paAMallMOHHON TEPaIUu.
Amnmaparypa obecriednBaeT naxe B 00béme 1 M
MomIHOCTh 110361 0,5 I'p/Mun. [Togbopom sHeprumn
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IHOHOB PEryJIHPYIOT JUIMHY HX Ipo0era, BHEAPSs
TOYHO B OITyX0JIb. [Iy40K CKaHUpPYET OIMyXO0JIb O]
yIIPaBJICHHEM KOMIIBIOTEPHOI ToMOrpadum.
[TnonHas paaroTepanus UCIONIb3YyeTCst Ut OOPHOBI ¢
OIyXOJISIMU MO3Ta U Ta3a.

Cy0aTroMHbI€ YaCTHUIIbI, HA3bIBAEMbIEC TU-ME30HAMH,
00eCTIeYNBAIOT AJCPHYIO CHITY CBSI3H MEXKY SAIpaMHu.
DTH 4acTHUIBI 00Pa3yrOTCs, Koraa mpoToHsl (600+
Mb5B) Bo3zaelicTByt0oT Ha MumieHb. OOpa3yroTcs Tpu
TUIIa ME30HOB: HEHTpanbHas popMa, MOTOKUTEIbHAS
dbopMma u orpunarensHas popma. st myueBoit
Tepanuu UCIOJIb3yeTCs OTpHUIlaTeNbHas ¢popMma Mu-
Me30HOB. Koria oTpunaTenbHblil nu-Me30H
3aMeIIsAeTCs, OH 3aXBaThIBAETCA AJIPOM, 3aCTaBIIsA
€ro «B3pPbIBAaTHCSA», 10JI00HO IPOIECCAM,
MIPOUCXOASAIINM BHYTPHU 3BE€3/1bl, IPOU3BOIA
HEUTPOHBI U 3aPSHKEHHBIC SIZICPHBIE OCKOJIKH,
o0maiaronire CBOMCTBAMU BHICOKOW TIIOTHOCTH.
OtpunarenbHbIe MTU-ME30HBI (ITMOHBI) OBLITH
MCII0JIb30BAaHbI 15 JIe4eHUs 228 naliueHToB B
Llentpe ¢pusuku me30H0B B Jloc-Anamoce ¢ 1974 mo
1981 roa. 129 nanueHToOB NOIyYalid TOJIBKO
IIMOHOTEPAINI0. Y BCEX NAMEHTOB OBLIO JOKAJIBbHOE
3a0oneBaHue, U OBLIO MPOJICUEHO HECKOIBKO
Pa3IMYHBIX y4aCTKOB. MECTHBINM KOHTPOJIb ObLI
JOCTUTHYT y 86% TaIMEeHTOB C PaKOM
IIPEICTATENBHOM Kene3pl, y 26% - ¢ pakoM T'OJIOBBI U
IIeU, U HU Y OJJHOTO U3 HUX HE OBLJIO paka
MOJKENYI0YHOM kene3bl. Habmromancs pe3kuit pocT
Y4acTOTHI OCIIOKHEHHH mociie ypoBHs 10361 3750 kI'p.
[Tu-me30HbBI 60JIbIIE HE HCTIOTH30BAINCH B
KIIMHUYECKOW MPAKTHUKE.

46

1.2. IleHTpbl Ty4eBOW Teparuu mu-
Me30HaMu B mupe U B Poccun.
[TepcniekTUBBI

[Tu-mMe30HHAs Tepanmusi OCHOBaHA Ha MCIIOJIb30BaHUH
OTPHIIATENIbHBIX MU-ME30HOB — SA€PHBIX YaCTHII,
TeHEepPHUPYEMBIX Ha CTIIEUANBHBIX yCTaHOBKaxX. [Tu-
ME30HbI 00J1a/1a10T OJaroNpPUATHBIM JJ030BbIM
pacmpezieneHneM, a Takke 00jee BHICOKOH
Ouosornuyeckoit 3(h(h)eKTHBHOCTHIO Ha €AMHHUILY JO3bI.
Knmanyeckoe mpuMeHeHne Mi-Me30HOB
ocymectsisiercs B CLIA u [lIBelinapun.

Kpynneiimme me3oHHbIe (haOpuKu:

- nuHelHsId yeckoputens LAME (JIoc-Anamoc,
CILIA);,

- u3oxpoHHbIH nukIoTpoH SIN (Iropux,
[Betinapus);

- u3oxpoHHbIH nukinorpoH TRIUMF (Baukysep,
Kanana);

- MockoBckas me3oHHas gadbpuka (MMD) (UAN
PAH, Tpowurk);

- MEIUKO-TeXHHYECKHH KOMIUIEKC 1JabopaTopuu
snepHbIX podiaem OUAN nnis anpoHHON Tepanuu
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([ybHa).

7-12

2. JlyuyeBasi Tepanusi HOHAMH reJIUsl
U KHCJI0poJa

7-9

2.1. Ucropuyeckas crpaBka.
®Du3nyecKrue OCHOBBI JTy4EBOM
Tepanuy MOHAMU Teus U KUCIIOpoa

Panuorepanus TsykensIMu MOHaMU 3apouiachk B 70-
x rojiax XX Beka. YueHsIM Bekcnepy u
MakmuiiaHy yaanaoch IOJIYy4YUTh ITy4KH IPOTOHOB U
aTOMOB T€JIUS C SHEpruei, HeoOXOAUMOM st
JICUCHHSI OITYXOJICH 3aJIEraloIIUX IITyOOKO B TKAHSX.
Jnist nedenus TSKeIbIMU HOHAMU ObLIT CO37aH
CIIELMAJIbHBI MHHOBALMOHHBIM CHHXPOTPOH
(pe3oHaHCHBIN UKIMYECKUN YCKOPUTED),
CHOCOOHBIN POU3BOIUTH UMITYIIbCHI BRICOKOH
4acTOThl U MHTEHCUBHOCTU. BHauane nis
IIPOBEACHUS TEPANMH MCIIOIb30BAIA HOHBI TEIUS U
aprosHa, o3:xe Hauajau IPUMEHSTh yIIepos.

K syueBoii Tepanuu TSKEIbIMA HOHAMH TTPOSIBUIIN
00JIbI1I0N UHTEpEC UCccieIoBaTeNn o BceMy Mupy. B
1994 rony rmobanbHast KCClIeIOBATEIbCKAS
nporpamma craproBaia B SAnonuu B HanmonainbHoOM
MHCTUTYT PaJUOJIOTMYECKUX UCCIIEJOBAHUN, T1IE C
TOTr0 BPEMEHHU MPOILIN KypC OKOJIO 7 ThICSY
ITaUEHTOB. TaKkKxe MHOIOYMCIICHHBIE HCCIIEA0BaHUS
MPOBOAUIUCH B IHCTUTYTE TSAKENBIX MOHOB T.
HapMmiuranr B 'epManuu, rie B HaCTOSIEE BpEMS
€XKEroAHO MPOXOIAT TEPANHIO AUEHTHI CO BCETO
MHpa.

MonudunrpoBanHble KpuBble bparra uist my4kos
MOHOB renus, yriiepoja 1 HeoHa ¢ yuerom ObO B
3aBHCHMOCTH OT TJIyOMHBI B BOJIE.

HccnenoBanusi, MpoBeIeHHBIE 3a ITOCIIETHEE BPEMS B
o0nacTu Tepanuu JerKUMHU HOHAMH, TTOKa3alH, YToO
Cpellu MOHOB OT SJEp I'eins J0 *KeJle3a COOTHOILIEHUE
JI03bI B TTMKE K J103€ HAa BXOJE B CPEy SIBISIETCS
HAWIYYIIUM JJIs SiAep yriepoa.

10-12

2.2. LleHTpBI y4eBOW Tepanuu
MOHAMHU TelUs ¥ KHCIIOPOAa B MUPE U
B Poccuu. [lepcriekTuBbl

I{enTp ny4eBOM TEepanuu TAKEIBIMU HOHAMU B
['eiinennOepre — B HacTOsIIIEE BPEMSI 3TO
€IMHCTBEHHBII BO BCEM MUPE MEAUIIMHCKUI LIEHTP ¢
000pyI0BaHUEM, B KOTOPOM HCIIOJIB3YIOTCS U
IIPOTOHBI (s1Ipa aTOMOB BOZOPOJIA), U TSKEJIbIE HOHBI
(mpesxze Bcero, aapa yriepoja, a TakKe resus u
KHCJIOPOAA).

13-18

3. JlyueBasi Tepanust
AHTHNPOTOHAMHU

13-15

3.1. UcTtopuueckast cripaBKa.
Pur3nyecKue OCHOBBI JTyUEBOU
Tepanuy aHTUIIPOTOHAMHU

VY aHTUTIPOTOHOB yIeTBHBIE TIOTEPU YHEPTUU U
pPaanoOMOIOTHYECKOe ICUCTBUE MPAKTHUECKU TaKUe
e KaK M y TPOTOHOB. Paznuuuns HaunHAIOTCS B
oOnactu nuka bparra. 1o cpaBHEHHIO ¢ IPOTOHAMHU
AHTUMPOTOHBI UCTIBITHIBAIOT AaHHUTWIIALINIO, ~ 95%
KOTOPOW MPOUCXOAUT MPHU UX OCTAHOBKE, IPU FTOM
BbIIIETIsIETCS SHEPTHS 0KO0J10 2 ['9B. bosbiias yacts
BBIJICJISIFONIEICS] SHEPTUHU MTOTyYatoT 4-5
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BBICOKOHEPIreTUYHBIX [THOHA.

HeiirpanbHble TH-Me30HBI OBICTPO pacnagaloTcs Ha
raMMa-KBaHThI ¢ 3Heprusimu okoJio 70-300 M»aB.
Bbicoko3HepreTuyHbIe 3apsKEHHBIE TUOHBI YXOIIT
13 00J1aCTH AaHHUTWISILIMY, HE HAHOCS 3aMETHBIX
panuanoOHHBIX MTOBPEXKICHUH OKPYKAIOLIM
TKaHsAM. OJJHaKO 3apspKEHHbIE TMOHBI MOTYT TaKXkKe
BBI3BIBATH B SI/IPAaX BHYTPUSICPHBIC KACKa/Ibl, B
pe3yibTaTe KOTOPBIX siipa (PparMeHTUPYIOTCS.
[Tpober 3apsKEHHBIX SIIEPHBIX (PArMEHTOB Mal U
OHHU OCTaBJISIOT CBOIO SHEPIHIO B HEIIOCPEACTBEHHOM
OIM30CTH K TOUKE aHHUTWIIALUU. B pe3ynbrare
AHTUIIPOTOHBI [IO CPABHEHUIO C IIPOTOHAMHU B
oOnactu nuka bparra ocTaBisOT 3aMETHO OOJIBIIYIO
sHepruto. boiuee Toro, GpparMeHTsl Aaep UMEIOT
MOBBIIIEHHOE PAAHMOONOIIOTHIECKOTO JICHCTBHE U3-3a
00JB1110r0 KO3 (HUIIMEHTA KaueCTBa.

16-18

3.2. [IpuMeHeHne aHTUIIPOTOHOB IS
Jly4eBOM Tepanuu B Mupe u B Poccuu.
[TepcniekTUBBI

Jlnst aHTUIIPOTOHOB MOKET HAUTUCh MEAULIMHCKOE
npumenenue. Ceituac B ToM ke [IEPHe ¢ 2003 roga
npoBoautcs skcriepumeHT ACE, KOTOpBIi n3ydaer
BO3JIEUCTBUE AaHTUIPOTOHHOT'O MyYKa HA KUBbIE
KJIETKH. Ero 11emnb — u3y4uTh NepCrieKTUBbI
MCII0JIb30BAaHUS AaHTUIIPOTOHOB JJIs1 TEPAIIUU
PAKOBBIX OITYXOJIEH.

AHTHUNPOTOHBI, IONA/1asl B BEIIECTBO, HE IIPOCTO
OT/IAIOT CBOIO KMHETHYECKYIO DHEPTHUI0, HO €IIE U
AHHUTWJIMPYIOT NIOCJI€ OCTAHOBKU — U 3TO YCUJIUBAET
SHEPTOBBIICIICHUE B HECKOJIBKO pa3. e ocenaeT 3To
JIOTIOJIHUTEIIbHOE SHEPTOBBIICICHUE — CIIOKHBIN
BOIIPOC, U €ro TpeOyeTcss BHUMATEIHHO U3yYHUTh,
MPEX/IE YEM 3aMTYCKATh KIMHUYECKUE UCTIBITAHUSI.
Nmenno stum u 3anumaercs sxcnepumentT ACE. B
XO0/J1€ HErO UCCIEA0BATENN MPOMYCKAIOT My4OK
AHTUTIPOTOHOB Yepe3 KIOBETKY C OaKTepHaTbHON
KYJIbTYpOH U U3MEPSAIOT UX BBIXKUBAEMOCTH B
3aBUCUMOCTH OT MECTa, OT IMapaMeTPOB My4yKa, U OT
(U3HYECKUX XapaKTEPUCTUK OKPYKAIOIIEH CPEIIbI.
Takoi METOAMYHBINA COOpP TEXHUYECKUX TAHHBIX —
BaXHBIN HAYAJBHBIN dTal 000 HOBOM TEXHOIOTHH.
B 6mmkaiiiiee Bpemst yuactHuku npoekta ACE
COBMECTHO C KoJuleramu u3 Hemerkoro OOmiecTBa mno
n3ydeHuIo Tskénbix noHoB (Gesellschaft fiir
Schwerionenforschung) niuaHupyoT CpaBHUTD

3¢ (HEeKTUBHOCTH aHTUIIPOTOHHBIX MMYYKOB C MMy4YKaMHU
HMOHOB yryiepoja (KOTOPbIE TAK)KE UCTIOIB3YIOTCS B
oHkonorun). Cyns 1no Bcemy, AajibHeHIIme
UCIBITaHUS TOATBEPAAT 3G (HEKTUBHOCTH
aHTUIIPOTOHOB. OAHAKO 1a)K€ €CIIU 3TO OKAXKETCS
TaK, IPUMEHTh UX B KJIMHUYECKOMN MPAKTUKE, IO
OIICHKAaM CIICIIMATUCTOB, MOKHO Oy/IeT HE paHee ueM
4yepes AECsTh JIET.
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7. IEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIUXCHA 11O JUCHUIIJINHE

1. Meroanueckue peKOMEHIAUU MO OCBOCHUIO AUCHUIUIMHBI «HOBBIE TEXHOIOTUU B SIACPHOU
MEIUIIMHE» YTBEP)KJICHHBIE Ha 3aCeJaHUM OTHAEJEHUs OMOTEeXHOJOTHM, mpoTokos Ne 11 ot
«07» nrons 2021 r.;

2. Meroanveckue PEKOMEHIAIMHM IO TMPENoJaBaHUI0 AUCHUIUIMHBI «HOBBIE TEXHOJIOTHHM B
SJIEPHON MEIUIIMHEY» YTBEPXKICHHBIC HA 3aCEaHUU OTICIICHUs OMOTEXHOJIOTUN, TIPOTOKOT No
11 ot «07» urong 2021 r.;

3. Meroauyeckre yKazaHHs K CAaMOCTOSTEIIbHOW paboTe cTyaeHTa 1mo odopmieHuio pedeparon
no jnucuuiuinHe «HoBble TEXHOJOTUM B SEPHOM MEIUIIMHE» YTBEPXKICHHBIC HA 3acellaHUU
oTaeNeHus OnoTexHoaorui, mporokona Ne 11 ot «07» utons 2021 r.;

4. Metoauueckue pexkomeHaauuu «CioBapb TEPMHHOB IO yueOHOH aucuuniauHe «Hosble
TEXHOJIOTHH B SJICPHONU MEUIIMHE) YTBEPKICHHBIC HA 3aCEIaHUH OTICICHHUS OMOTEXHOJIOTHH,
npotokod Ne 11 ot «07» urons 2021 r.

8. ®OHJ  OHEHOYHBLIX CPEACTB JUIsI IIPOBEJEHMSI TEKYIIEA #
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCHA 11O JTUCIHUIIJIMHE

8.1. CBs3b Mexkay (pOopMHPYyEeMBbIMH KOMIIETEHUMAMHA U (P)OPMAMM KOHTPOJISI MX OCBOCHHS

HaumenoBanue
e Kounrposmpyemsie OLIEHOYHOI'0
w/n pasaeJibl Nuaukarop 10CTHKEHUSI KOMITEeTEHIMH cpeacTsa TeKymep:I "
JUCIHUIIHHBI MPOMEKYTOYHOM
aTTrecTanuu

Texkyumas arrecrauus

1. |Pa3znen 1. JlyueBas OIIK-1 - CnocoOeH NpUMEeHATh (PyHIaMEHTaIbHbIE |- TUCKYCCHS;

Tepanus Mnu- 3HAaHUA B 00J1aCTH (PU3UKHU AJIS PEIICHUS] HAyYHO- |- IOMalllHee 3aJaHHe;
ME30HaMHU HCCIIEI0BATCILCKUX 3a/1a4, a TAK)KE BJIaJIETh - 3a/1a4a,
OCHOBAMH II€JarOrUKH, HEOOXOIMMBIMH IS - KOHTpPOJIbHAs
OCYIIECTBJICHUS MTPETO01aBaTEIbCKOM pabora;
JeSITEIbHOCTH. - JOKJIamd,
3-OIIK-1 — 3naTh: pyHIaMeHTaIbHbIC 3aKOHBI M |- TIPE3CHTAIINS,
MPUHIMITBI (PU3UKH; OCHOBBI IICUXOJIOTUU U - pedepar
MearorukH.

V-OIIK-1 — YMeTh: NpUMEHATh NOJTy4YeHHBIE
3HAHUA JUISl PEIIeHUs] HayYHO-UCCIIEeI0BATENbCKUX
3aJa4 B CBOeH npodeccHoHaNbHOM IesITeIbHOCTH;
MIPE/ICTaBIATh 3aKOHBI U MPUHIUIIBI (GU3UKHU B
BUJIe MATEeMAaTHYECKUX YpaBHEHHH, hopMyII,
rpaduKoB, KAUECTBEHHOTO OMUCAHMS; IPUMEHSTh
OCHOBBI IICHXOJIOTUH, METOIUKH MIPENOIaBaHuUs B
MeJaroruyeckou nesTeNbHOCTH.

B-OIIK-1 — Bnaners: HaBbIKaMH peIeHUs
Hay4YHO-HMCCIIE0BATENIbCKUX 3a/1a4 B 001aCTH
HKCHEPUMEHTAIBHOM U TEOPETHUECKOM (DU3HKH;
MeJarornyeCKUuMHU TEXHOJIOTUSAMH,
HEOOXOAUMBIMU JIJIS1 BEJICHHSI ITPETI01aBaTeNIbCKOM
NESITebHOCTH.

OIIK-4 - CriocobeH omnpenensth chepy
BHEJIPEHUs PE3yJIbTAaTOB HAYYHBIX UCCIEIOBAaHUN

13



B 00J1acTH cBOEH MpodecCHOHATHHOU
JeSITeIIbHOCTH

3-OIIK-4 — 3HaTh. OCHOBHBIC JTAITbl BHSPCHUS
PE3yNIbTaTOB HAYYHBIX UCCIICIOBAHUN B 00IaCTH
cBoel mpoeccoHaNbHOMN ACATEIHPHOCTH
V-OIIK-4 — YMmeTh: MpOBOIUTH aHAIIU3
MOTEHITMATBHBIX c(hep BHEIPEHUS PE3YJIHbTATOB
HAyYHBIX UCCIICJIOBAaHMIA B 00JIaCTH CBOCH
podeCCUOHATBHON IEATETLHOCTH

B-OIIK-4 — Brnagets: HaBbIKaMH arpoOaIuu
pe3yIbTAaTOB HAYYHBIX UCCIIEAOBAaHUMN

Paznen 2. JlyueBas
Tepanusi HOHAMHU
TeNusl ¥ KUCIOpoAaa

OIIK-1 - CiocoGeH mpuMeHsTh PyHIaMEHTaIbHbIE
3HaHUs B 00J1aCTU (DU3UKHU AJIS pELIEHUs] HAy4yHO-
UCCIIEI0BATEIbCKUX 3a/a4, a TAKXKE BIAJETh
OCHOBAMH I€IarOT'MKH, HEOOXOIUMBIMU IS
OCYILECTBIICHHS IIPETIO1aBaATENIbCKOI
NesITeIbHOCTH

3-OIIK-1 — 3Hatb: pyHIaMEHTaIbHbIE 3aKOHBI U
HNPUHLUIBI (PU3UKU; OCHOBBI IICUXOJIOTUHU U
MeJarorukHu.

V-OIIK-1 — YMeTh: NpUMEHATh NOJIy4YEeHHBIE
3HAHUA JUISl PEIICHUs] HayYHO-UCCIIEI0BATENbCKUX
3aJa4 B cBOeH NpodeccHoHaNbHON NesITeIbHOCTH;
MPECTABIATH 3aKOHBI U IPUHIIMITEI (PU3UKH B
BUJIE MATEMAaTUYECKUX YpaBHEHUMH, HopMyIl,
rpadMKOB, KAYECTBEHHOTO OIMCAHUS; TPUMEHSTh
OCHOBBI IICUXOJIOTMH, METOJIMKU NPENOIaBaHHs B
MeJarornyeckou esTeNbHOCTH.

B-OIIK-1 — Bnazners: HaBbIKaMU peIeHus
Hay4YHO-HMCCIIEJ0BATENIBCKUX 3a/1a4 B 001aCTH
HKCHEPUMEHTAIBHON U TEOpPETUUECKOM (UMK,
MeIarOrMYECKUMH TEXHOJIOTHSIMH,
HEOOXOAUMBIMU JIJIS1 BeJICHHsI ITPETI0/1aBaTeNIbCKOM
NESITeIbHOCTH.

OIIK-4 - Crioco6eH onpenensitsh chepy
BHEPEHUSI Pe3yIbTaTOB HAYYHBIX MCCIIEJOBAHUIN
B 00y1acTH cBOeH MpodecCHOHATHHOM
NesITeIbHOCTH

3-OIIK-4 — 3HaTh: OCHOBHBIE ATAIbl BHEAPEHUS
pe3yIbTaTOB HAyYHBIX UCCIIEOBAHUHN B 00JaCTH
cBoel mpoeccHoHaNbHON ACITEHPHOCTH
V-OIIK-4 — YMeTh: NpoBOAUTH aHATIN3
MOTEHIMAIIBHBIX c(hep BHEAPEHUS Pe3yIbTaTOB
Hay4YHBIX UCCIIEJOBaHUM B 00J1aCTH CBOEH
poeCCUOHATIBHOM 1EATEIbHOCTH

B-OIIK-4 — BrameTs: HaBbIKaMU anpoOaIuu
pe3yJabTaTOB HAYYHBIX MCCIIEOBAHUIN

- TUCKYCCHS,
- IOMaIllHee 3aJIaHKe;
- 3a71a4a;

- KOHTPOJIbHAS
pabora;

- JIOKJIQJI;

- IPE3CHTAIHS;

- pedepar
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Paznen 3. JlyueBas
Tepanus
AQHTUIIPOTOHAMH

OIIK-1 - CiocobeH mpuMeHsTh (yHIaMEHTAIbHBIC
3HaHUS B 0071acTU (DU3UKHU TS peIIeHUs] HayYyHO-
HCCIIeI0BAaTENbCKUX 3a/1a4, a TAKXKe BIaJeTh
OCHOBAMH TI€IarOTUKH, HEOOXOIUMBIMH JIJIs
OCYILECTBIICHHS ITPETI01aBaTENIbCKOM
JESITEIbHOCTH .

3-OIIK-1 — 3naTh: hyHIaMEHTATBHBIC 3aKOHBI U
MPUHIUIBI (PU3UKU; OCHOBBI IICUXOJIOTUU
[e/1arOrUKH.

V-OIIK-1 — YMeTh: IpUMEHSTH OIY4EHHbIE
3HaHUS JUIsl pellieHHs] HayYHO-HCCIIe10BaTeIbCKUX
3aa4d B CBOEH Mpo(ecCHOHANBHOM NesITeIbHOCTH;
IIPEJCTABIATH 3aKOHBI U IPUHIMIIBI (PU3UKU B
BUJIC MATEMAaTUYECKUX YpaBHEHHH, HOPMYII,
rpadMKOB, KAYECTBEHHOTO ONMUCAHUS; IPUMEHSATh
OCHOBBI [ICHXOJIOTUH, METO/IUKH IIPEN0JIaBaHuUs B
[e1arorMyecKon AesTeNbHOCTH.

B-OIIK-1 — Bnagers: HaBbIKaMy pellieHus
Hay4YHO-MCCIIEI0BATENIbCKUX 3a/1a4 B 001aCTH
SKCIIEPUMEHTAJILHON U TEOPETUUYECKON (PU3UKH;
[e1arOrMYeCKUMH TEXHOJIOTHSMH,
HEOOXOAUMBIMU JIJIS1 BEJICHHSI IIPETI0/1aBaTEIIbCKOM
NesITeIbHOCTH.

OIIK-4 - Crioco6eH ompenensits chepy
BHEJPCHUS PE3YJbTATOB HAYIHBIX UCCIICIOBAHUI
B 00J1acTH cBOEH MpodecCHOHATHHOM
JeSITeIbHOCTH .

3-OI1K-4 — 3HaTh: OCHOBHBIE TAIbl BHEPCHUS
PE3yNbTaTOB HAYYHBIX UCCIIEIOBAaHUN B 00IacTH
cBoel mpodeccoHanbHON ACSTENHHOCTH
V-OIIK-4 — YMeTh: NpoBOAUTH aHATIN3
MOTCHIIMATBHBIX Cep BHEAPEHUS PE3yIbTATOB
Hay4YHBIX UCCIIEJIOBAaHHUM B 00JIaCTH CBOEH
po¢eCCUOHATBHON IeATETbHOCTH

B-OIIK-4 — Brnagets: HaBbIKaMH arpoOaIiuu
pe3yJIbTaTOB HAYYHBIX MCCIICTOBAHUN

- IUCKYCCHSI,
- IOMAIIIHee 3a/IaHKE;
- 3a1a4a;

- KOHTPOJIbHAS
pabora;

- TOKJIaJ;

- IPe3CHTAIIHS,

- pedepar

IIpome:kyTOUHAs aTTeCTANMS

3auer

OIIK-1 - CiocoGeH mpuMeHATh pyHIaMeHTaIbHbIE
3HAHUA B 00J1aCTH (PU3UKHU JJIs PEIIEHUs] HayqHO-
HCCIIEIOBATENbCKUX 3a/1a4, a TAK)KE BIIa/IETh
OCHOBaMHU T€/1arOTUKU, HEOOXOUMBIMU IS
OCYLIECTBJICHUS IIPEINO1aBATEIbCKOU
NEeATEIbHOCTH:

3-OIIK-1 — 3Hate: ¢pyHIaMEHTaIbHBIE 3aKOHBI U
MIPUHLIMITBI (PU3UKH; OCHOBBI IICUXOJIOTUN U
MEAArorukHu.

V-OIIK-1 — YMeTh: NpUMEHSTh MOTy4eHHbIE
3HAHUA JUIsl PELIEHUS] HAyYHO-UCCIIEI0BATENbCKUX
3a/1a4 B CBOEH MPO(PECCHOHAIBHON JEATEHLHOCTH,
MPECTABIATH 3aKOHBI U PUHIMITEI (PU3UKH B
BUJIE MATEMAaTUYECKUX YpaBHEHUH, HopMyII,
rpaMKOB, KAYECTBEHHOTO OMMCAHUS; TPUMEHSATh

- 3ayeTHas paboTa;
- KOHTPOJIb 110
UTOTaM,;

- TECTUPOBaHUE
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OCHOBBI TICUXOJIOTHH, METOJUKH MPENOAaBaHus B
Nearorn4eCcKor 1eATEIbHOCTH.

B-OIIK-1 — Biiamiets: HaBbIKaMH PEIICHUS
Hay4YHO-HCCIIEIOBATEIbCKUX 3a/1a4 B 00JIaCTH
AKCTIICPUMEHTAIBHON U TEOPETUUYECKON (DU3UKH;
Mearori4YeCKUMH TEXHOJIOTUSIMU,
HEOOXOIUMBIMH JIJIS BEICHHSI TIPETI0aBaTeIbCKON
JIESITENILHOCTH.

OIIK-4 - Criocoben ompenensits chepy
BHEJIPECHHUS PE3YJIbTaTOB HAYYHBIX HCCIICIOBAHUI
B 00JacTu cBoel mpodeccuoHaIbHON
JIEATEILHOCTH.

3-OI1K-4 — 3HaTh: OCHOBHBIE 3Talbl BHEIPEHUS
pe3yIbTaTOB HAYYHBIX MCCIICIOBAHUI B 00J1aCTH
CBOCH MpoecCHOHATBHON IeITeTbHOCTH
V-OIIK-4 — YMeTh: IpOBOIUTH aHAIIN3
MMOTCHIIMATBHBIX Cep BHEIPCHUS PE3yIbTATOB
HAyYHBIX UCCIICJIOBAaHMIA B 00JIaCTH CBOCH
npodeccnoHATEHOM TeATeTbHOCTH

B-OIIK-4 — Biamets: HaBbIKaMU anpoOaIiuu
pe3yJIbTaTOB HAYYHBIX MCCIICIOBAHUN

8.2. TumnoBbie KOHTPOJIbHbIE 32JaHUA WJIH HHbIE MATEPHAJIbI, He00OX0AMMBbIE IS OLEHKH
3HAHMIi, YMEHUI1 U HABBIKOB, XapPaKTePU3YIOIIUX 3TANbl GOpMHUPOBAHUA KOMIIECTEHIUH

@®OH/1 OLIEHOYHBIX CPEACTB MO JUCIHILIMHE 00ECIIeYrBAET MPOBEPKY OCBOEHUS MIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs! (KOMIIETEHIMI U MX MHAMKATOPOB) MOCPEACTBOM MEPONPUATUN TEKyLeH U
IIPOMEKYTOUHOM aTTECTAllUU 110 TUCLUIIINHE.

OneHounsle cpeacTBa npuseeHsl B [Ipmnoxennn «®oHA OIEHOYHBIX CPEICTBY.

8.3. MeTonnueckne MaTepuabl, ONpeAesONMe MPOIeIyPbl ONEHUBAHUS 3HAHWW, YMEHHH,
HABBIKOB M (MJHM) ONBITA [JIeATeJbHOCTH, XapaKTepu3ylIMX 3Tanbl (opMupoBaHus
KOMIIeTeHIMH

— MHroroBas arrecranys 1o AMCUMILIIMHE SIBISETCS WHTErpajbHBIM IOKa3aTeleM KauecTBa
TEOPETUYECKUX M TPAKTUYECKUX 3HAHWUH W HABBIKOB OOYYArOIIMXCS IO IUCIUIUIMHE U
CKJIaJIbIBAETCSI U3 OIICHOK, MOJIyYE€HHBIX B XO/1€ TEKYIIeH U MPOMEXYTOYHON aTTeCTalllu.

— Texymas arrectanus B CEMECTpe MPOBOIUTCS C IIeJIbI0 OOECreueHus: CBOEBPEMEHHOMN
00paTHOM CBSI3U, JUISI KOPPEKIMHU OOY4YEHUs, aKTHUBU3AIMH CaMOCTOATEIbHOW padOThHI
o0yJaromuxcsl.

— Ilpomexyrounass arrecranusi NpeqHa3HaueHa il OOBEKTUBHOTO MOATBEPKACHUS U
OLICHMBAHMSI JIOCTUTHYTBIX pE3yJlbTaTOB OOyuYEHHUs IIOClie 3aBepUICHHs] HW3y4eHUs
JUCLIUTUTAHBL.

— Texymas aTTectanus OCyIIeCcTBISETCS ABa pa3a B CEMECTP:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BoicTaBisieTcs B 3J1€KTPOHHYIO BEJJOMOCTh HE
no3nHee § Helenu ydueOHOro cemectpa. BkirodaeT B ceOsl OLIGHKY MEpONpHITHN
TEKYIIEro KOHTPOJISI ayJUTOPHOU M CaMOCTOSITEIbHON paboThl 00y4aromierocs mno
paszenam/TemMaM y4eOHON AUCHUILTUHEI ¢ 1 1o 8 Heneno yuyeOHoro cemecTpa.

o koHTpoibsHas Touka Ne 2 (KT Ne 2) — BeICTaBiIs€TCS B 3JICKTPOHHYIO BEIOMOCTh HE
no3nHee 16 Henmenu yueOHOro cemectpa. Briouaer B ce0si OLIEHKY MEpONpHUITHN
TEKYLEro KOHTPOJIS ayJUTOPHOM M CaMOCTOATEIBHOW pabOThl 00ydaromerocs mo
paszenaM/TemMaM y4eOHOH TUCIMILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemectpa.
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— Pe3ynmprarhl Tekymed M MPOMEKYTOUYHOW aTTECTAIMK TOABOIATCS IO IIKaue OauibHO-

PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHIOBOI cUCTeMBbI / Heneust
OueHovHoe cpeCcTBO Munumym™ Maxkcumym**
Tekymiasi aTTecTanus 1-16 36 - 60% ox 60
MaKCHMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KOHMPOIbHAsL paboma 6 (60% ot 10) 10
3a0aua 6 (60% ot 10) 10
mecmupoeaHue 6 (60% ot 10) 10
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KOHMPOIbHAsL paboma 9 (60% or 15) 15
pepepam 9 (60% or 15) 15
24 - 60% ot
IMpomeskyToUHasI aTTeCTAIUS - 40
MaKCHMyMa
3auer - 24 (60% ot 40) 40
3auemnas paboma - 9 (60% ot 15) 15
KOHMPO.Jlb NO UMO2aM - 9 (60% ot 15) 15
mecmupoeaHue - 6 (60% ot 10) 10
HUTOI'O no aucuuImJInHe 60 100

* - MUHUMAJIBHOE KOJIMYECTBO OAJIJIOB 32 OLIEHOYHOE CPEACTBO — 3TO KOJIMYECTBO 0aioB, HAaOpaHHOE

oOyuaromumcs,

InIpun KOTOPOM OHLCHOYHOC CpPCACTBO 3aCUUTHLIBACTCA,

B IIPOTHBHOM CJIy4dac

06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUIUPOBATH MOABHUBIIYIOCSA aKaACMHUYCCKYIO 3aJO0JPKCHHOCTD 110 TeKymefI
WIM TIPOMEXKYTOUYHON aTrTecTanuud. MUHUMaIbHOE KOJIMYECTBO OAIOB 3a TEKYIIYIO aTTECTaIuio, B
T.4. OTJCJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio cocrapiser 60%
OT COOTBETCTBYIOIINX MaKCUMAIbHBIX OAJIOB.

8.4. IlIkaJyia oueHkH 00pa30BaTeNbHBIX T0CTUKEHUI

HroroBas arTecranus no AUCHUILTHHE olleHHBaeTcs 1o 100-0annpHOM mIKane u mpeacTaBisieT
CymMMy OayioB, 3apa0OTaHHBIX OOYYaIOIIMMCS TPHU BBIMOJHEHUW 3aJaHUl B paMKax TEKyIIeH H

HpOMG)KyTO‘-IHOfI aTTeCTaluu.

Cymma
0a/ioB

Ounenka mo 4-x 0aJVILHON IKAJe

Ounenka
ECTS

TpeOoBaHus K yPOBHIO OCBOCHUS
Y4eOHOH AU CHUIIMHBI

90-100

5 - «OTIUYHOY/«3aUTEHO»

OneHka «OTJIIMYHOY BBICTABIISAETCS
oOydJaroriemMycsi, €clii OH TITyO0KO
Y IPOYHO YCBOWJI TPOTPAMMHBII
MaTepua, UCUepIIbIBAIOLIE,
MIOCJIEJ0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro U3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
MIPAKTUKOM, HCIIOIB3YET B OTBETE
MaTepHuai MOHOrpahuyecKoi
JUTEpaTyphbl

85-89

4 - «XOPOILIO0Y/«3auTCHO»

O11eHKa «XOPOIII0» BHICTABIISIETCSI
oOyuJarolemMycs, eClid OH TBepIO
3HAeT MaTepuall, fPaMOTHO H IO
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CYIIECTBY M3JIaraeT ero, He
75-84 C JOTyCKasi CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC

70-74

65-69 OueHka «y10BJIETBOPUTEIBHOY

BBICTABIIICTCS 00ydJaromeMycs,
€CITM OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO He

3 - «yIOBIECTBOPUTEIHHOY/ YCBOWJI €T0 JIeTaJIeH, JOmycKaeT
60-64 «3a4TEHOY E HETOYHOCTH, HEJOCTATOUHO
npaBUIbHBIE (DOPMYITHUPOBKH,
HApYUIEHUS JIOTUYECKOU
TIOCJIEIOBATEIBHOCTH B U3JI0)KCHUHT
IPOTrpaMMHOT0 MaTepHasa

OreHKa «HEyIOBICTBOPUTEIBHO
BBICTaBJIsIETCsl 00ydJarouemMycs,
KOTOPBIi HE 3HACT 3HAYUTEIIBHOM
94acTH MPOTrPaMMHOT0 MaTepHara,
JIOMYyCKAEeT CYIIECTBCHHBIC

F omn6Oku. Kak npasuio, oneHka
«HEYJIOBIICTBOPUTEIBHO» CTABUTCS
o0Oyuarouumcsi, KOTOpble HE MOTYT
IPOJOKUTH 00ydeHue 6e3
JIOTIOJTHUTEIBHBIX 3aHSATHIA 1O
COOTBETCTBYIOIIECH TUCIUILIIMHE

2 - «HEY/IOBJIETBOPUTEIEHOY/
«HE 3aYTEHO»

0-59

9. IEPEUEHD QCHOBHOFI MU JONOJIHUTEJIBHON YYEBHOH JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCHUILINHBI

@) OCHOGHaA yueOHasa numepamypa:

1. USAN PAH — MockoBckas Me3oHHas (abpuka (MM®) [Odumnmansheiii caiir]. — URL:
https://www.inr.ru/mmf.html

2. KmmmanoB B.A. PagmoOmonormdyeckoe M J03UMETPUYECKOE IUIAHMPOBAHHE JIYy4€BOH U
pPaTMOHYKJIMIHON Tepanuu [DnekTpoHHBI pecypc] / B. A. KnumanoB. - Mocksa: HUAY
MU®U. Y.1: Pagmobuonornyeckue OCHOBBI JyuyeBOW Tepamuu. PamauoOuonornueckoe u
JIO3UMETPUYECKOE TJIAHUPOBAHUE AMCTAHLMOHHOMN JYy4eBOW Te€panuM Iy4KaMH TOPMO3HOTO U
ramMma-u3JIydeHus M 3JeKTpoHaMu: ydeOHoe mocobue st By30B. - [b. m.], 2011. - 500 c. -
Texkcrt: DIIEKTPOHHBIN /l URL:
http://library.mephi.ru/pdftunnel.php?Z2 IFAMILY=UAT3+HUAY+MUDPU&Z21ID=IATEM
EPHI&PATH=book-
mephi%2FKIlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov. Ch.1_2011.pdf

3. KnumanoB B.A. PagmoOuonoruyeckoe M J03UMETPUYECKOE IUIAHUPOBAHHE JIy4e€BOM U
PaIMOHYKIUIHON Tepanuu [DnekTpoHHBIN pecypc] / B. A. Kmumanos. - Mocksa: HUAY
MHUOU. Y.2: JlyueBas Tepanusi INydKamMH IPOTOHOB, MOHOB, HEHTPOHOB M IIy4KaMH C
MOJ1yJINPOBAHHON MHTEHCUBHOCTBIO, CTEPEOTAKCUC, OpaxuTepantsi, paAuOHyKIUIHAS Teparus,
ONTUMU3AIMS, TapaHTHs KadecTBa: yueOHoe mocobue it By3oB. - [b. m.], 2011. — 604 c. -
Tekcr: AJIEKTPOHHBIN /l URL:
http://library.mephi.ru/pdftunnel.php?Z2 1 FAMILY=UATO+HUAY+MU DU &Z21ID=IATEM
EPHI&PATH=book-
mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf

4. Kommnekc mporonHoro wmimydeHuss MPHI[ um. A.®. [Ipiba — ¢unmmanma OI'BY «HMMUAI]
pamuonorun» Munsapasa Poccun [Odunmansubiii caidt]. — URL: https://protonbeam.ru/
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https://www.inr.ru/mmf.html
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ+НИЯУ+МИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov._Ch.1_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ+НИЯУ+МИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov._Ch.1_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ+НИЯУ+МИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov._Ch.1_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ+НИЯУ+МИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ+НИЯУ+МИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ+НИЯУ+МИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf
https://protonbeam.ru/

5. Kypc nekumii mo aapoHHO# iydeBoit Tepamuu. npesentanuu / K.b. T'opmgon, N.A. T'yaumos,
MPHI] um. A.®. [p16a. — 2017-2020.

6. CBoOomnas  SHOMKIoONenus  Buxunemus [DnexTponnsiii  pecypc]. —  URL:
https://ru.wikipedia.org/wiki/3arnaBHas_crpaHuia
7. YHuBepcuterckas  knmHMKa  [eiigensOepra  [Odunmaneueii  caiit]. —  URL:

https://www.heidelberg-university-hospital.com/ru/zabolevanija-i-metody-
lechenija/nacionalnyi-centr-lechenija-opukholevykh-zabolevanii/luchevaja-terapija-protonami-
i-tjazhelymi-ionami

8. llenTp syueBOil Tepamuu TSLKEIBIMH HoHamMHu B [eiimennbepre [DaekTpoHHbIH pecypc]. —
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11. METOJIMYECKHUE VKA3AHMS JJISI OBYYAIOLUIUXCS IO OCBOEHHIO
T CHUTIIMHBI

Mertoauueckue YKazaHug I 06yqa}0umxc;1 IO OCBOCHHIO JUCHMIIIIMHBI — KOMIIJICKC

PEKOMEHIallui U pa3bsICHEHUH, MTO3BOJISIOMINUM 00YJAIOIIMMCST ONITUMAIIBHBIM 00pa3oM OpraHu30BaTh
MPOIIECC M3YYEHUs KaK TEOPETHUECKOro y4eOHOro MmaTepualia JUCHUIUIUHBI, TaK U TOJTOTOBKH K
MPaKTUYECKUM 3aHITHSAM, B TOM YHCII€ IPOBOAUMBIM C UCIIOJIb30BAHUEM AKTUBHBIX M MHTEPAKTUBHBIX
TEXHOJIOTHI 00yUYeHUs.

1.

2.

3.

4.

Meroanueckue ykazanus npuBeaeHsl B [Ipunoxenusx:

Meroandeckue peKOMEHAAIMN TI0 OCBOSHHUIO MUCIUIUINHBI «HOBBIE TEXHOJIOTUM B SIIEPHOM
MEIUILITHEY;

Meroandeckue pEeKOMEHIAIMU TI0 TMPENoJAaBaHUI0 IUCHUIUTMHBI «HoOBBIE TexXHOIOTHH B
SAJIEPHON MEAUITHEY;

Meroandeckue ykazaHusi K CaMOCTOSITEIFHOW paboTe cTyaeHTa o odopmiieHHio pedepaToB
no aucuumuinie «HoBble TEXHONOTUY B IIEPHOU METULIUHEY;

Meroandeckue pexkomeHaanuu «CroBapp TEpMUHOB 10 ydeOHON mucrurinHe «HoBbie
TEXHOJIOTHH B SIICPHON MEIULIUHEY.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHH, WCHOJB3YEMBIX IIPU
OCYHECTBJEHUHU OBPA3OBATEJIBHOI'O IIPOLHECCA NIIO JUCHUMIIJIMHE,
BKJUIIOYASA NEPEYEHDb IPOIT'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHbIX
CITPABOYHbLIX CUCTEM (TP HEOBXOJIMMOCTH)
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Hcnonb3oBaHnne HMHMOPMALMOHHBIX TEXHOJOTHI MpPHU OCYIIECTBICHUH OOpPa30BaTEIbLHOTO
mporecca Mo AWCIUILIMHE OCYIIECTBISIETCS B COOTBETCTBUHM C YTBEpKIEHHBIM [lonoxeHuem 00
DIeKTpoHHOH MHGOpMaIMOHHO-00pa3oBarenbHoi cpene MATO HUAY MUDU.

DnekTpoHHas cucrema ympaBieHuss oOyuenuem (LMS) wucnonb3yercs sl peanuzaluu
00pa30oBaTeNbHBIX MPOTPaMM MPH OYHOM, TUCTAHIIMOHHOM W CMEUICHHOM pEXHUME OOYYCHHS.
Cucrema peanu3yer CieIyrolle OCHOBHbBIE (DYHKIINH:

— CO3JaHME U YNPaBJICHHUE KJlaccaMy,

— CO3JaHHE KYpCOB;

— opraHu3aulus 3allucy y4allluxcsl Ha Kypc;

— TpeIoCTaBlIEHHE JOCTYIA K Y4eOHBIM MaTepHaiaM JJisl yJaruxcs;

— myOnuKanus 3a1aHuil U1 y4€HUKOB;

— OILICHKA 33J]aHUi YJalIuXCs, IPOBEACHNE TECTOB U OTCIEKHBAHUE TIporpecca 00y4ueHus;
— OpraHu3aius B3aMMOJCHCTBUS Y4aCTHUKOB 00pa30BaTeNbHOTO MpoIiecca.

Cucrema UHTETPUPYETCS C JTOMOJHUTEIBHBIME CEPBUCAMH, 00€CIIEUNBAIOIIIMHI BO3MOKHOCTh
UCIIOJIb30BaHUsl TakuX (QYHKIUN Kak pabouuil KaneHaapb, BHJEO CBS3b, MHOI'OIOJB30BATEIIbCKOE
pelakTUpOBaHUE JOKYMEHTOB, CO3/1aHHe (POPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA JJISi PUCOBAHMSL.
ABTOpHU3aIMs MOJIb30BATENEH B CUCTEME OCYILIECTBIISIETCS ITOCPEICTBOM KOPHOPATUBHBIX aKKaAYHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepevyenb MHPOPMALTMOHHBIX TEXHOJIOTHIA:

— UCIMOJIb30BaHUE KOMITBIOTEPHOTO TECTUPOBAHUS 110 HTOTAaM M3Y4YCHUS Pa3JICIIOB TUCIIUILIHHEI;

— TpOBEpKa JOMAIlHUX 3aJaHUd HM  KOHCYJIBTUPOBAHHE TOCPEICTBOM  3JICKTPOHHOM
o0pa3oBaTeNbHON cpebl;

— HCIIOJIB30BAHUC JJICKTPOHHBIX Hpe3eHTaHI/II\/JI IIpU MPOBEACHUH IMPAKTUICCKUX 3aH$[TI/II71;

— HCHOJIb30BaHUE O0YYAIOIINX BHICO(DUIEMOB;

— HCHOJIb30BaHUE TEKCTOBOTO penakTopa Microsoft Word,

— HCHoJib30BaHUE TabmuyHOTO penaktopa Microsoft Excel;

— HCIOJIb30BaHUE TeKCTOBOrO penakropa NoteBook (brokHOT).

12.2. [lepeyeHb NPOrpaMMHOro odecrevyeHms :

— KOMITBIOTEpPHAs KOHTPOJIbHO-00YyYaroIasi TECTOBasi MporpaMMa ¢ OTKPBITOM JIMIIeH3uel (00010uKka
MyTestX);

— JIMIEH3UPOBaHHAsi KOHTPOJILHO-00YYaroIasi TECTOBAs MPOrpaMma ¢ BO3MOKHOCTBEO UCIIOIb30BAHHUS
on-line «Indigo»;,

— IIpOrpamMMBbl, IEMOHCTpALIMK BHJIe0 MaTtepualioB (mpourpbiBatenb Windows Media Player);

— TekcToBbIl penakrop Microsoft Word;

— Ttabmmunbii pegakrop Microsoft Excel;

— penakrop npe3eHTanmii Microsoft PowerPoint;

— TekcToBbIi penakTop NoteBook (bnoknor);

— ©Opaysep — Google Chrome.

12.3. llepevens HHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

JlocTyn K 3J€KTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JEeKTPOHHON OMOIMOTEYHOH cucTeMme
(OBC) ocymecTBisieTcst MOCPEIACTBOM CIIELUANBHBIX pa3/ieioB Ha opuuuansHoM caiite UATO HUAY
MU®U. ObecrieueH TOCTyI K 3EKTPOHHBIM Katajoram oubnuoteku MATD HUAY MUDU, a takxe
ANIEKTPOHHBIM 00OpazoBarenbHbIM pecypcam (DMOC), chopMupoBaHHBIM Ha OCHOBAHHUU TMPSAMBIX
JIOTOBOPOB € MPaBO00JIaaTeIIMi y4eOHOW U y4eOHO-METOIMYECKOH JUTepaTypbl, METOAMYECKUX
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IIOCOOUH:

1)

2)

3)
4)
5)
6)

7)
8)
9

uHpopmarmonnele  pecypcel  Cetm  Konucymerantllmroc,  http://www.consultant.ru/
(nHpOpMAIHST HOPMATHBHO-TIPABOBOTO XapaKTepa Ha OCHOBE COBPEMEHHBIX KOMITBIOTEPHBIX H
TEJIEKOMMYHHKAIIHOHHBIX TEXHOJIOTHI);

AIEKTPOHHO-0MOmMoTeyHas cuctema HUAY MUDU,
http://libcatalog.mephi.ru/cqi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=BOOK&P21DB
N=BOOK;

ANIEKTPOHHO-OMOIMOTEeYHAs cucTeMa «Aioykey, https://ibooks.ruf/;

AJIEKTPOHHO-OMOIMOTEeYHAs cCcTeMa u3aaTelibeTBa «Jlanby, https://e.lanbook.com/;
AJIEKTPOHHO-OMOIMoTeyHas cucrema «kOpaiity», https://urait.ru/;

0a3pl  JAaHHBIX  DJEKTPOHHOH  OubOmuoreunoil cuctembl «KOHCYNBTAaHT  CTyIEHTay,
https://www.studentlibrary.ruf/;

JIEKTPOHHO-O0uOmoTeynas cucrema BOOK .ru, https://book.ru/;

0a3oBas Bepcus 3JIEKTPOHHO-0nbaroTeunoi cucremsl IPRbooks, https://iprbooks.ru/;

Hay4Has syiekTpoHHast oubaroreka eLIBRARY, https://www.elibrary.ru/.

13. OIIMCAHUE MATEPHAJIbHO-TEXHUYECKOW BA3bl, HEOBXOJIUMOM ]
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

OcnaweHue 1eKUUOHHbBIX 3AHAMUIL:

kommbtotep Kapun7-E7500 INTEL PENTIUM E7500 (3 wit.);

tenesuzop LED: LCD Samsung LE46D550K1W 46" (116 cm) (1 mT.);

HOyTOYK Asus F3Q00Jr T2130 15.4" WXGA (1 wir.);

npoektop ACER P5290 (1 mr.);

BUJICOJICKIINK H JIGKIUW B (opMe MYyIbTUMEIUHHBIX TPE3CHTAlMKd 110 TUCIHUIUIMHE,
KOMITBIOTEPHBIE TECTUPYIOIINE MPOTPaMMBI IS MPOMEKYTOUHOTO M HMTOTOBOTO KOHTPOJIS
3HaHUH, yueOHbIe (PUITbMBI.

OCHameHue npakmuu4eckKkux 3aHAmMUIL:

JIaGoparopusi MEIMIIMHCKON — paJiMallMOHHON (U3MKU  OTJeNa paJUalluOHHON OHopu3uKN

MPHI] um. A.®. [{p16a — pummana ®PI'BY «HMMUL] pagunonorun» Munszapasa Poccun:

nomenienne NelO8 (ycraHoBKa Juid HEHTpoHHOW Tepamuu Ha Oa3e reHeparopa HI-14
(omeparopckas));

nomemnieHue Nel09 (kommuiekc mnpotoHHoM Tepanuu  «IIpomereyc» (omeparopckas),
obopynmoBanue Juisi  exemHeBHoro KoHTpodis IMRT momeit w KOHTpois KadecTBa
TEpaneBTHUECKOTO MyYKa JIMHEHHBIX yCKOpUTEIei);

aymutopus Ne201 (3an g mpoBeieHUs! KOHPEpEeHUIUH);

ayautopus Ne205 (yueOHBIi Kiace).

JlabGopaTopust pa3pabOTKH M SKCIUTyaTalliu OOJIyJaroliell TEeXHUKH OTHeNa paaualldOHHON

ouodpuzuku MPHII um. A.®. Lp16a — punuana ®PI'BY «HMUL] pagnonorun» Munznapasa Poccuu:

nomemnieHue NelO8 (ycraHoBka /uis HEWTpOHHOM Tepanuu Ha Oaze reHeparopa HI-14
(HEeUTPOHHBIN KaHbOH));

nomenienne Nel09 (kommiekc nporoHHoi Tepamuu «IIpomereyc» (CHMHXpOTPOHHBIN 3ain),
KOMILIEKT JIO3UMETpHUECKOro odopynoBanus npousBojactea PTW Freiburg, I'epmanus);
nomernieHue Ne3 11a (yckopurtens 3nekTpoHoB «NOVAC-11» (yckopuTenbHBIN 3a1));
aynutopus Ne201 (3an 1t mpoBeaeHUs KOH(PEPEHIIHiA);

aynutopus Ne205 (yaeOHBIN Ki1acc).
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Otnenenne KIMHUYECKOW mo3uMerpuu u tonomerpun MPHIL nm. A.®. [pi6a — ¢unmana

OI'BY «HMMUL] pannonorun» Munsapasa Poccuu:

— KoOH(epeHI] 3aJ1 peHTTeHOJIOTUYECKOT0 KOpIyca;

— 3pgadue Ned:

O cumynstop Philips SLS,

anmapar s Opaxurepanuu Gamma med +,
yckopurenb Elekta Synergy S,
yckopuTtenb Philips Sl 20,
yckopureib PhilipsS| 75,
raMma-TepaneBTuueckuii anmnapat Terabalt.

O O O OO0

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1. Ilepeyenr oOpa3oBaTeJbHBIX TEXHOJOTHIA,
00pa30BaTeIbHOTO MPOIecca Mo THCIUTLINHE

HCIIOJB3YEMBIX IMPH OCYIIECTBJICHUU

Ne
n/n

HaumenoBanue
pa3aena
JTUCIHHUIIINHBI

Bupj 3ansaruit
(J1exuuu,
NPaKTHYEeCKHUE
"
J1abopaTopHbIe
3aHATHA)

KognuecTBo
aK. 4.

HaunumeHnoBanue akTUBHBIX U
HHTEPAKTHUBHBIX ()OPM NpOBeIeHUs
3aHATHH

Paznen 1.
Jly4eBas Tepanus
IIN-MC30HaAMHU

JICKIIUMHU

- ICMOHCTpAIIMs TaOJIHII, CIIAII0B,
CIIEIUATH3UPOBAHHBIX
po(heCCUOHATTLHBIX N300paKEHUH,
WHCTPYMEHTOB U aIllapaTos.;

- I10Ka3 y‘Ie6HBIX BUJICOMATCPHAIOB

MMPAKTUYCCKUC
3aHATHUA

10

- ydacTue B HayYHBIX KOH(PEPEHIIHUSX;
- pedepatuBHas paboTa,

- CUTYallUOHHBIE 33]]a4M, KEHCHI,
JIeJIoBasi UTpa;

- KOMIIBIOTEPHBIE CUMYJIALINHY;

- TUCKYCCHSI TIO TEME 3aHSTHS,

- TPEHUHTOBBIE (DOPMBI IPOBEACHHUS
MPAKTUYECKUX 3aHITUI

Paznen 2.
JlyueBas tepanus
MOHAMHU TeNus U
KHCJIOPOAa

JICKIINH

- IEMOHCTpAIs TaOJHII, CIIaiiI0B,
CreIMaTu3UPOBAHHBIX
npodeccrnoHaTbHBIX U300paKEHHUI,
WHCTPYMEHTOB M anmaparos;

- OKa3 Y4eOHBIX BUICOMATEPHUATIOB

MIPaKTUYECKHE
3aHATUSA

10

- y4acTHe B HAYYHBIX KOH(QEPEHIIHSIX;
- pedpepaTtuBHas paboTa,

- CUTYaIlMOHHBIE 3a/1a4H, KEHCHI,
JIeNIoBas Urpa;

- KOMIIBIOTEPHBIC CUMYJISIINH;

- TUCKYCCHSI 110 TeME 3aHATHS;

- TPEHUHTOBBIE ()OPMBI TIPOBEICHUS
MPAKTUYECKHUX 3aHATHH
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3. Pasnen 3.

AHTUIIPOTOHAMUA

JIyueBas Tepanus

JIEKIIUHA

4 - IEMOHCTpaIus TabJINII, CIaiI0B,

CIICIUAJIN3UPOBAHHBIX

npodeCCHOHATbHBIX H300paKEHUH,
WHCTPYMEHTOB U allapaTos;
- MOKa3 y4eOHBIX BHJICOMATEPUAIIOB

MMPAKTUYCCKUC
3aHATHA

10 - y4acTHe B HAYYHbIX KOH(PEPEHIIHSIX;

- pebepaTuBHas paboTa;

ACJI0Bas vUrpa,

IMPAKTUYCCKUX 3aHATHH

- CUTyallMOHHBIE 3a/1a4H, KEUCBI,

- KOMIIBIOTEPHBIE CUMYJIALINY;
- IUCKYCCHS 110 TEME 3aHATHUS;
- TPEHUHTOBBIE (POPMBI IPOBEICHUS

14.2. ®opMBbI OpPraHu3aluu CaAMOCTOATEIbHONH PadoThl 00y4arOMXCcs (TeMbl, BHIHOCUMBbIE J1JIs1

CaMOCTOSITEJIbHOTO M3YyYeHHs; BONPOCHI [JIsi CAMOKOHTPOJISI; THINOBbIE 3aJaHusl [JIs
CaMONpPOBEPKH
Tema, BbIHOCHMAaA
CamocrosiTesibHas paboTa
Ne Paspnennt I Koumuec
n/n | AUCHUILIMHBI CaMOCTOSITE/ILHOTO 00YHAIOUIMXC3L 110]| KOHTPOJIEM TBO aK. 4.
npenojaaBarteJs
U3y4eHusl
1. Paznen 1. 1.1. Uctopuueckas - paboTa B OTJeNe paaualioOHHON 10
JlyueBasi cnpaBka. @usnueckue | omodmsuku MPHIL um. A.®. [{p10a;
Tepanusi M- OCHOBBI JTy4€BOi - ydacTue B Hay4HBIX
Me30HAMU TEpaIuy MU-ME30HaMH | KOH(epeHIHsIX;
- paboTa c TeXHUYECKON 1 HayYHOMH
JIOKyMEHTaLEH;
- pepepaTtuBHas paboTa
2. 1.2. LlenTpsl TyueBOM - paboTa B OTJeNe paaualioOHHON 12
Tepanuu nu-me3oHamu | omoduzuku MPHI] um. A.®. [p10a;
B Mupe u B Poccun. - ydacTue B HAyIHBIX
[TepcriekTHBBI KOH(epeHIIMSIX;
- paboTa ¢ TeXHUYECKON U Hay4yHOU
JIOKyMEHTaI1eH;
- pecdbepaTuBHas pabora
3. Paznea 2. 2.1. Ucropuueckas - paboTa B OT/I€JIe paualliOHHON 10
JlyueBasi cipaBka. Ousnueckue | omodpuzuku MPHI] um. A.®D. [{p16a;
Tepanusi OCHOBBI JTy4€BOI - ydacTue B HAyYHBIX
HOHAMMU TeJIUsl | Teparuy UOHAMHU Telusl | KOH(epeHIusIX;
U KHCJI0PoJa U KUCIIOpoJia - paboTa ¢ TEXHHYECKON 1 Hay4YHOU
JIOKyMEHTAUEN;
- pepepaTtuBHas paboTa
4, 2.2. llenTpsl 1y4eBOH - paboTa B OTJeNe paaualioOHHON 12

Tepanuu MOHAMHU Teus
Y KHCJIOPOJIa B MUPE U
B Poccun.
[TepcniexkTuBbI

ouopuzuku MPHIL um. A.®. [{p10a;
- y4acTue B HAyIHBIX
KOH(epeHIHSIX;

- paboTa ¢ TeXHHMYECKOIN U Hay4yHO
JIOKYMEHTALUEH;

- pecdepaTuBHas pabota
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5. Pasnea 3. 3.1. Uctopuueckas - paboTa B OTJeNe paaualioOHHON 10
JlyuyeBasi cnpaBka. ®uznyeckue | 6uopusuku MPHL um. A.®. Lp16a;
Tepanus OCHOBBI JTy4eBOH - ydacTue B Hay4HbBIX
AHTUIIPOTOHAM | TEpaluu KOH(epeHIHSIX;
" AHTUIPOTOHAMU - paboTa ¢ TeXHHUYECKOIN U Hay4yHOU
JIOKyMEHTaLUEH;
- pecdepaTuBHas pabora
6. 3.2. [Ipumenenue - paboTa B OT/€JIe paualiOHHON 12
AQHTUIIPOTOHOB JISI onoduzuku MPHII um. A.®. 1[p10a;
JTy4eBOH Tepanuu B - y4yacTHe B Hay4HBIX
mupe u B Poccun. KOH(EpeHIIMSIX;
IIepcniekTuBBI - paboTa C TeXHUYECKON 1 HAyYHOH
JIOKYMEHTALIUCH;
- pecdbepaTuBHas pabora

15. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIIJIMHBI J1s1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

B cooTBeTcTBHM ¢ METOAMYECKUMHU pekoMeHAanusMu Munoopuayku PO (yTB. 8 ampens 2014
r. Ne AK-44/058H) B Kypce MpeArnoiaraeTcsi MCIOIb30BaTh COIUAIBHO-aKTUBHBIC U pediieKCHBHBIE
METOJIbI O0y4YeHUSs, TEXHOJIOTHMH COLMOKYIbTYpHOU peabmiurtanuu obOydatomuxcs ¢ OB3 ¢ uemnbio
OKa3aHUs OMOIIH B YCTAHOBJICHUH MMOJTHOLUEHHBIX MEKIMYHOCTHBIX OTHOLIEHUH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCYLIECTBISIETCSI C Y4ETOM
WHAUBUAYAJIbHBIX NCUXO(PU3NYECKUX OCOOEHHOCTEH, a JUIsi MHBAJIUJOB TaKXEe B COOTBETCTBUU C
WHAUBUAYAIBHOMN MpOorpaMMon peaduiInTaluy HHBAIHU/IA.

Jns auMu ¢ HapyumieHMeM cJyXa BO3MOXKHO TIpeIOCTaBlieHHWe HWH(OpMaluu BHU3YyaIbHO
(KpaTKMil KOHCIEKT JIeKIMi, OCHOBHAas U JIONOJNHUTENbHAs JHUTeparypa), Ha JEKIUOHHBIX U
MPAKTUYECKUX 3aHATHUSIX JOMYCKAaeTCs MPUCYTCTBUE ACCUCTEHTA, a TaK K€, CypAOINEepeBOIYMKOB U
TU(DIOCYPIOTIEPEBOTUUKOB.

Onenka 3HaHMNW OOYy4YarOMMXCS HA MPAKTHUUECKHUX 3aHATUSAX OCYILECTBISETCS Ha OCHOBE
MMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MMCHbMEHHO BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUM.
Jlokian Tak ke MOXKeT OBbIThb IpEJACTaBI€H B NMHUCbMEHHON (opme (B Buae pedepara). Ilpu stom
TpeOOBaHUS K COJIEPKaHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUs K KauyeCTBY HM3JIOKEHHs MaTepuaa
(MOHATHOCTh, Ka4yeCTBO pEYH, B3aUMOJEHCTBUME C ayauTopued M T.J.) 3aMEHSI0TCA Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEAbSBIIEMble K MUCHbMEHHBIM paboTam (kKauecTBO odopmIiieHus
TEKCTa M CIHUCKAa JIMTEPaTypbl, TPAMOTHOCTb, HAJIWYUE WJUIIOCTPAIIMOHHBIX MarepuanoB u T.1.). C
Y4ETOM COCTOSIHUSL 370pOBBS MPOCMOTP KHUHO(MWIbMA C TOCIEAYIOIIMM aHATU30M MOXET OBITh
MPOBEJIEH JoMa (HarpuMmep, NMpu HEOOXOIMMOCTH JOMOJHUTENBHON 3BYKOYCHIIMBAIOIIEH amnmapaTypbl
(maymHukmn)). B Takom ciywae oOydamoomuiics — TpeaoCTaBisieT  MMHUCHMEHHBIM  aHam3,
COOTBETCTBYIOIIUN MPEIbABISIEMBIM TPEOOBAHUSIM.

[IpomexxyTouHast arrectauusi Al JMI] C HAPYIICHUSIMHU CllyXa MPOBOJAMUTCS B MHCbMEHHOMN
dbopMe, TpU 3TOM HCHOJIB3YIOTCS OOIIMEe KpUTepuu oueHuBaHus. [Ipm HeoOXoaumocTu, Bpems
MOJrOTOBKU Ha 3aueTe/9K3aMeHEe MOXKET ObITh YBEJIMYEHO.

Jns M ¢ HapylleHMeM 3peHMs JIONycKaeTcs ayAuajbHOE IMpeaocTaBieHHe HH(opManuu
(Hampumep, ¢ UCIOB30BAHUEM MPOTPAMM-CHHTE3aTOPOB PEUH ), & TaK K€ MCIIOIh30BAHUE HA JICKIIHSIX
3BYKO3AIHUCHIBAIOIINX YCTPOUCTB (AUKTO(GOHOB W T.1.). JlomyckaeTcsi MPUCYTCTBUE Ha 3aHITHUSIX
accHUCTeHTa (TIOMOIIHHKA), OKa3bIBAIOIIEr0 00yJaromuMCs HeOOXOJUMYIO TEXHHUECKYIO TOMOILIb.
Ornenka 3HaHUN 00YYarOIIMXCS HAa MPAKTUYECKUX 3aHSTUSX OCYLIECTBISIETCS B YCTHOW ¢dopMme (Kak
OTBETHI Ha BOIPOCHI, TAK M MpakTHUeckue 3amanus). [Ipu HEeoOXoauMocTn aHanmu3a (GuUiIbMa MOXKET
OBITh 3aMEHEH OIMCAaHUEM CHUTYyallud MEXITHHUYECKOTO B3aUMOJEHCTBUA (HA OCHOBE OIbITa
PECIIOHIEHTA, XYI0KECTBEHHOM JUTEepaTypsl M T.J1.), TO3BOJSIOLIMM  OLIEHUTHb  CTENEHb
c(OPMHUPOBAHHOCTH  HABBIKOB  BIAJCHHUS METOJaMU aHajdu3a M  BbIABICHUS CHEHUPUKU
(GYHKIIMOHUPOBAHUSI W PA3BUTHS TICUXUKH, MO3BOJSIIONIMMU YYUTBHIBATh BIIUSHUE ATHHYECKUX
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dakropoB. Ilpu mnpoBeneHHM MPOMEKYTOUHOM aTTecTalluy s JIMI C HapylIeHHeM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOEeceJ0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapyuleHUSIMH ONOPHO-IBMIaTeJIbHOIO anmapara HE HYXIAlTci B 0COOBIX
dopmax mpenocraBieHuss y4eOHbIX MarepuanoB. OIHAKO, C YYETOM COCTOSIHUSL 3/I0pOBBbSl 4acTh
3aHATUA MOXET ObITh pealin30BaHa IUCTAaHIMOHHO (mpu momomu cetu «HuTepHery»). Tak, mnpu
HEBO3MOXXHOCTH TOCEIICHHS JIKIIMOHHOTO 3aHATHS 00YYaIOIIUIICS MOXKET BOCIOIb30BaThCS KPATKUM
KOHCIIEKTOM JICKIIUH.

[Ipy HEBO3MOXHOCTH TIIOCEIICHHUS] TMPAKTHYECKOTO 3aHATHA OOydYaroUmMics  JOJKEH
MPEIOCTaBUTh MUCbMEHHBIN KOHCIIEKT OTBETOB HA BOIIPOCHI, MMCHbMEHHO BBIIIOJHEHHOE MPAKTUYECKOE
3amanue. Jlokmaa Tak ke MOXKET OBITh MPEIOCTABJICH B MUChbMEHHOH dopMme (B Buae pedepara). [1pu
TOM TpeOOBaHUS K COJEPKAHHIO OCTAIOTCS TEMH e, a TpeOOBaHMA K KadeCTBY H3JIOKEHUS
MaTepuana (MOHATHOCTb, KaueCTBO pEuYd, B3aWMOJEWUCTBUE C ayAUTOpUEH U T.1.) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABSABIsIEMble K MUCBMEHHBIM paboTaM (KauyecTBO OQGOpPMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, IPAMOTHOCTh, HAJIMYKME WJUTFOCTPAIIMOHHBIX MAaTEpUAJIOB U T.1I.).

[TpomexxyTouHasi aTTecTanysl Ui JIMI] C HapYHICHUSMH OIOPHO-IBUTATEIBHOTO arrapara
MIPOBOAMTCS HA OOIIMX OCHOBAHUSX, MPU HEOOXOAMMOCTH MPOLEAYypa 3aueTa/sK3aMeHa MOXKET ObITh
peann30BaHa JUCTAHLIMOHHO (HampuMep, pH MoMolLy nporpammsel Skype).

Jlist 3TOro Mo JOTOBOPEHHOCTH C MpEnojaBaTesieM OOYyYalolIUIiCs B OMpEAeNieHHOE BpeMs
BBIXOJIUT Ha CBSI3b JUIA MPOBEACHHUS MPOIENyphl 3adeTa/sK3aMeHa. B Takom ciydae 3ader/>K3aMeH
chaercs B BUJE cobecenoBaHUs MO BompocaM (CM. OpMBbI IPOBEIEHUS MPOMEKYTOUYHOM aTTECTalluU
JUIA JIAI C HapymeHWsMH 3peHusi). Bompoc u mpakThdeckoe 3anaHHe BBIOMPAIOTCS CaMUM
IpenoaaBaTenemM.

HpI/IMe‘IaHI/IeZ DoHABI OLIEHOYHBIX CpC€aACTB, BKIIOYANOIIKWC THIIOBBLIC 3aJaHUsA W MCTOJAbI OLICHKH,

KpUTEpUU OLICHUBAHMS, [O3BOJISIOLIUE OLIEHUTh pPE3yJbTaTbl OCBOCHMSI JAHHOW JUCIUILIMHBI
oOyyaromumucs ¢ OB3 moryt BxoauTs B coctaB PII/] Ha mpaBax oT/eIbHOTO JOKYMEHTA.

IIporpammy cocraBuia:

10.A. benukoBa — Beayuuii unxkenep LlenTpa 6uorexHomoruit

Penenzenr:

AA. KOTJ’I}IpOB — Ha4YaJIbHUK OTACJICHUA 6HOTCXHOHOFHﬁ, JOKTOp MEANIIMHCKHX HAYK, HpO(I)CCCOp
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JUCT COTJIACOBAHUSA PABOYEN TPOTPAMMBI JJUCITATLIIMHBI

[TporpamMma paccMOTpeHa Ha 3aceIaHun
OTJeNIeHHs] OMOTEXHOJIOTHIMA

(mpoTtokom Ne OT«__ » 20

1)

PykoBomuTenbs 00pa3oBaTebHON TPOTPaMMBI
«IHHOBAIIMOHHBIE TEXHOJIOTUU B SIIEPHOI
MeuIMHe» HanpapyieHus moarotoBku 03.04.02
«Dusznkay

« » 20 T C.H. Kopsikun

HauvanpHuk orneneHns OMOTEXHOJIOTUI

« » 20 T A.A. Kotnsipos
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JHUCT COI'TACOBAHUSA PABOYEM ITIPOT'PAMMBI JJACIIUILINHBI

PaccmoTpena Ha 3acelaHuu OTIEIEHHUS Havanpuuk oTaeneHus 6}%@7&1{03101‘1/1?1 HUATD

6uoTexmonormit MATD HISIY MUOH n | HUSY MUAGU Nor0 b g

(
bkmro vy Ds
Q‘. q\\ ﬂ;,nbt
3

PEKOMEHJIOBaHA K IIepey TBEPXKICHHIO

(mpoTtoxoi Ne ’//ZOT «06» 06 2OZZr.)
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