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1. IEJI1 U 3AJTAYHU OCBOEHMUSA JUCIIUIIVIMHBI

Hean u3yyeHusi AUCHUILUINHBI:

MOJIy4eHUE 3HAHUM 00 OCHOBHBIX HOBBIX TEXHOJIOTHSX B SICPHONU MEIUIIMHE U UX PUMEHEHUU
B JIy4eBOM Tepamuu, (U3MYECKMX OCHOBAaX HOBBIX TEXHOJOTHH B SASPHOM MEIUIIMHE,
CIIELUATM3UPOBAHHBIX IEHTPAX Jy4eBOM Tepanuu B MUpe U B Poccuu, nepcneKkTuBax pa3BUTHUSI HOBBIX
TEXHOJIOTHI B AJIEPHON MEJIUIIMHE.

®dopMmupyemMble  TUCUMIUIMHOM 3HAHUST M YMEHHS TOTOBSAT  BBIIYCKHUKA JaHHOU
00pa3zoBaTebHON MTPOTPaMMBbI K BBITIOJTHEHUIO CJICYIONTUX 0000IIEHHBIX TPYIOBbIX (PYHKITUH.

3agauu u3ydyeHUus QUCHUILIHHBI:

— TIOJIy4CeHHUE 3HaHUN 00 OCHOBHBIX HOBBIX TEXHOJIOTHUSX B SJACPHON MEIUIIMHE U UX TPUMEHEHUN
B JIy4eBOW Tepamuu, (PU3MYECKHX OCHOBAaX HOBBIX TEXHOJOTHHA B SICPHON MEIHIINHE,
CIIELMAJIM3UPOBAHHBIX IIEHTPAX Jy4E€BOM Tepanmuu B MUpe U B Poccuu, nepcrekTuBax pa3BUTHS
HOBBIX TEXHOJIOTUU B SIAEPHON MEIULIUHE;

— TNPUMEHATh (PYHIAMCHTAIBHBIC 3HAHWS B 00NacTH (U3UKKA IS PEIICHUS HAyIHO-
HCCIIENOBAaTEIbCKUX 3a7a4, a Tak)Ke BJIaJeThb OCHOBAMM NEIarorMKy, HEOOXOIMMBIMH IJIs
OCYILIECTBJICHUS IPENOAABATEIBbCKON AEATEIBHOCTH;

— OBJIAJICHUE HABBIKOM OINpPEAETATh cepy BHEAPEHUS Pe3yNbTaTOB HAYYHBIX HMCCIEIOBAHUN B
obyactu cBoel mpodecCHOHATbHOMN ACATEIBHOCTH.

2. MECTO JAUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEI (nasee
— OIl) MATUCTPATYPBI

JlucuumiuHa peajau3yercs B paMKax 4acTd, (OpMHpYyeMOH ydacTHHKaMU 00pa30oBaTeNIbHBIX
OTHOIIEHHH, 0J0Ka «/{MCUUIUIMHBDY MPOrpaMMbl MarucTpaTypbl U OTHOCUTCS K MPOQECCHOHATBHOMY
MOJyJII0, pa3zaen «/uCIUIUINHBI 10 BEIOOpY».

Jliss ocBOEHHMSI JUCHUIUIMHBI HEOOXOIUMBI KOMIETEHLUH, CPOPMHUPOBAHHBIE B pPaMKax

M3YYEHHUS CIEeNYIOMMNX AUCIUILINH:

— MHHocTpaHHbIH S3bIK B cepe npodeccnOHaTbHON KOMMYHHUKALIUU

— MHcropus u MmeTon010rus HAyKU M IPOU3BOACTBA

— Kunnnueckas 1o3uMeTpust U paguanoHHas 0€301acHOCTh B MEIULIMHCKOMN pajiioJIOTUU

— Menuko-pusnyeckre OCHOBbI KOMIIBIOTEpHON TOMorpadun

— Menuko-pusndeckre OCHOBbI paIMOHYKIUIHON TUarHOCTUKH

— IlepcnexTuBHBIE i7€pHbIE TEXHOJIOTMH (MHHOBALMOHHbBIE TEXHOJIOTUH SIEPHON METUIIMHBI)

— IIpousBojacTBeHHAs MPAKTUKA: HAyYHO-HCCIeI0BaTeIbCcKas paboTa

— PanmanuonHas naTosorus yenoBeka

— Slnepuo-¢puznyeckue TexHonoruu u POII

JIMCIUIIIMHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHHE NAHHOW AMCIMILTMHBI HEOOXOIUMO Kak
MPEAIIECTBYIOIIEE:
— IIpousBoACTBEHHAs IPAKTUKA: PEIIAILUIOMHAS [PAKTUKA
— PammanuonHas rurueHa

Hucuunnuna usyqaercs Ha |l kypce B |11 cemectpe.

3. HEPEYEHb IIVTAHUPYEMBIX PE3VJIbTATOB OBYYEHUSA 1O JUCIUIIJIMHE,
COOTHECEHHBIX  C INVIAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMAA
OBPA3OBATEJIbHOU ITPOI'PAMMBI



B pesynbrare ocBoeHust OIl maructpaTypbl 00ydYarOIIMIICS TOJDKEH OBJIANETh CICAYIOIUMHU
pe3yibTaTaMi 00y4YeHUs MO AUCLUILIUHE:

Konn1 HaunmenoBanue Koa n HaumeHOBaHMe HHAUKATOPA JOCTHKEHUS
KOMIIeTeH Ml KOMIIeTEHIM U KOMIIEeTEeHI[UN
OIIK-1 CniocoOeH MpUMEHSITh 3-OIIK-1 - 3uaTh: pyHIaMEeHTaIbHbIE 3aKOHBI U
(dyHIaMeHTAIbHEIC 3HAHUS B MPUHIMITEI (PU3UKH; OCHOBHI IICHXOJIOTUU U
o0nacTu GU3MKU AJIS pellIeHUs] | MeJaroruKu.
Hay4HO-HUCCIIEI0BATEIbCKUX V-OIIK-1 — YMeTb: IpUMEHSTH OIY4EHHbIE
3a/1ay, a TaKXKe BIAJCTh 3HAHUSA JUIS PeLICHUS] HAyYHO-HCCIIEeI0BATEIbCKUX
OCHOBaMHU II€/1arOTUKH, 3aj71a4u B CBOEH NMpo(ecCHOHANBbHOM AeITebHOCTH;
HEOOXOTUMBIMHU IS MIPEJICTaBIATh 3aKOHBI U MPUHIUIIBI (DU3UKU B
OCYILIECTBIICHUS BUJIC MATEMaTHYECKUX YPaBHEHHA, GOPMYIL,
MIPEeTo1aBaTeNbCKOM rpauKoB, KAYECTBEHHOT'O OMUCAHUS; IPUMEHSITh
JeSITETbHOCTH OCHOBBI IICUXOJIOTUH, METOAUKY MPEIO/IaBAHUS B
MeAarorn4eckou NesiTebHOCTH.
B-OIIK-1 — Bnaznerb: HaBbIKaMU pELICHUS
HAyYHO-HCCIIeI0OBATENIbCKHUX 3a/1a4 B 00JIaCTH
AKCIIEPUMEHTAIBHON U TEOPETUIECKON (DU3HKH;
MeAarorndyecCKUuMU TEXHOJIOTUAMU,
HEO0OXOIUMBIMH JIJIS1 BEACHUS IIPETI0AaBaTEIbCKOM
JIESITETIbHOCTH.
OIIK-4 Crioco6en onpeensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIC 3TaIlbl BHEAPCHUS
BHEJPEHUS PE3YIbTATOB pe3yNbTaTOB HAYYHBIX MCCIIEI0BAaHUN B 001acTU
Hay4YHBIX UCCIIEIOBAHUN B CBOEH npodeccruoHalIbHON 1eATENbHOCTH.
o0acTH cBoei V-OIIK-4 — YMeTb: MpOBOAUTH aHAIN3
npogeccuoHaTbHON MOTEHLMAIBHBIX c(ep BHEAPEHUS PE3YIbTATOB
NEeSATENIbHOCTH Hay4HBIX UCCIIEIOBAaHUI B 00J1aCTH CBOEH
PO ECCUOHAIBHON JESTEHHOCTH.
B-OIIK-4 — Brniagets: HaBbIKaMu anpoOauu
PE3yJIbTaTOB HAYYHBIX UCCIIEIOBAaHUM.

4. BOCHUTATEJBbHBIN MOTEHIUAJ IUCHUATIIUHBI

He tpebyercs

5. OFBbEM JUCHHUIIVIMHBI B 3BAYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCS C TMPENOJABATEJEM (II0 BHJIAM 3AHATHI) M HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

KoauuecTBo yacoB

Buja padotnl
ap Ha BUJ padoThI

KonTakTHas padora o0y4aromuxcs ¢ npemnoaasareiemM

AyAUTOpPHBIE 3aHATHA (6Ce20) 42

B ToMm uncne:

_ Jekyuu 12
(nexyuu 6 UHMepaKmusHot gopme)

NPAKMUYECKUE 3AHAMU 30
(npakmuueckue 3aHamus 8 UHMepaKmueHou ghopme)

IIpomeskyTOoUHAs aTTECTALMS +

B ToMm uncne:




3ayem +
CamocrosiTesbHast padoTa 00y4aromuxcsi

CamocTosiTe1bHasi padoTa 00y4yaroluxcs (ecezo) 66
B Tom uncane:
Ilpopabomka yuebrnoeo (meopemuuecxkoeo) mamepuania 22
Iloozomoeka Ko 6cem 6uOamM KOHMPOIbHBIX UCNLIMAHUL NEKYUe20 KOHMPOJIA 29
ycnesaemocmu (6 meueHue cemecmpa)
Tloozomogka Ko 6cem 6uUOaM KOHMPOLbHBIX UCHLIMAHUL NPOMENCYMOUHOU 29
ammecmayuu (N0 OKOHYAHUU ceMecmpa)
Bcero (uacel): 108
Bcero (3aueTHble eIMHULIBI): 3

6. COAEP’KAHUE JUCIUIIVINHBI, CTPYKTYPUPOBAHHOE
(PABAEJIAM) C VYKA3ZAHUEM OTBEJIEHHOI'O HA HHUX

AKAJIEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHATHIA

1100 TEMAM

KOJIMYECTBA

6.1. Pa3zngennl AUCHMILIMHBI U TPYAOEMKOCTDb IO BHAaAM y‘leﬁHbIX 3aHATHH (B AKAACMHUICCKHUX

gacax)
Buabl yueOHoit padoThl
Henenss| HaumeHnoBaHme pa3aesia /TeMbl JMCHUIIMHBI
Jlek | IlIp | Jlab [Bueayn| CPO
1-6 |1. JlyueBasi Tepanusi Nu-Me30HAMH 4 10 22
1-3 |1.1. I/IC”‘l:OpI/I‘leCKaH cnpaBka. PU3MYECKHE OCHOBBI 2 4 10
Jy4E€BOU TEpaNnuy NU-MEe30HaMH
4-6 |1.2. LleHTpbl Ty4eBOH Teparnuy MH-Me30HaAMHU B MUPE 2 5 12
u B Poccuu. IlepcriekTuBel
7-12 |2. JlyueBasi Tepanusi HOHAMM IeJIUsl U KHCJI0POaa 4 10 22
7-9 |2.1. I/Iczopnqecxaﬂ cnpaBka. Pu3nyecKre OCHOBBI 2 4 10
Jy4eBOM Tepanuu HOHAMHU T'elius U KUCIopoJa
10-12 (2.2. LleHTpbl Ty4eBON Teparmuyu HOHAMHE TeITUs 1 2 6 12
Kuciopoaa B Mupe u B Poccun. IlepcnekTuBbl
13-18 (3. JIyueBasi Tepanusi aHTHIPOTOHAMM 4 10 22
13-15 (3.1. I/Iczopnqecxaﬂ cnpaBka. PuU3nyecKre OCHOBBI 2 4 10
Jy4€BOM TEparuy aHTUIIPOTOHAMU
16-18 |(3.2. [IlpumeHeHnEe aHTUIIPOTOHOB /IS JTy9IEBOM 2 5 12
Tepanuu B Mupe U B Poccun. IlepcnekTuBsl
Bceero: 12 30 66
Hpum.: Jlex — nexyuu, Ilp — npaxmuueckue sanwamus | cemunapo, Jlab — nabopamopnvle 3amsmus, Bueayo —
sneayoumopnasn paboma, CPO — camocmosamenvhas paboma 00y4arouuxcs
6.2. Coaep:xaHue TUCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 pa3jieaaM (TeMaMm)
Jlexyuonnwiu Kypc
Henenst HaumenoBanme pasneJia /TeMbl Conepanne
AUCHUIIIMHBI
1-6 |1. JlyuyeBasi Tepanusi Mu-Me30HAMH
1-3 |1.1. Mcropuueckas cripaBka. Hcropuyeckas cripaBka 00 OTKPBITUN U TIPUMEHEHUU
®Pu3nyecKue OCHOBBI JIy4eBOU IIA-ME30HOB B JIy4€BOU TE€paIUU.
Tepanuu Nu-Me30HaMu DTanbl pa3BUTHS aIPOHHON Jy4E€BOU TepaIvu:
- HCIOJIb30BAaHUE UCCIIEI0BATEIbCKHUX ITyYKOB,
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MOMCK ONTUMANIBHBIX BUJIOB, SHEPTUI U3ITyUCHHUSI;
- TMepexo K UCIOJIb30BAHUIO
CHEIUATU3UPOBAHHBIX MEAUITUHCKUX UCTOYHUKOB,
orpeziesieHUe MOKa3aHuii;

- CO3/JaHMe CHEIUATN3UPOBAHHBIX IIEHTPOB,
yHU(UKAIUS TapaMeTPOB UCTOYHUKOB U3ITy4EHUS,
CTaHJapTU3aLUs METOIMK.

Jlo30BO€ pacnpeeneHne Nu-Me30H0B.

Ha Gosnpmieit yactu cBoero nmpobera nu-Me30Hbl
MPOU3BOAAT HOHU3AIHIO, TOJJOOHO OBICTPHIM
IpoTOHaM. B KOHIle yTH MOHU3aLIMOHHBIE TOTEPU
IIMOHOB Bo3pacTaroT (nuk bparra), a 3arem oHu
octra”aBiuBaroTcs 1 co 100% BeposATHOCTBIO
3aXBaTHIBAIOTCS] AaTOMaMU (KHCIOPOJOM M a30TOM
TKaHeit), 00pa3yst M1-Me30HHbIe aTOMBI. Jlanee myTém
KaCKaJHbBIX IIEPEXO0/I0B ITHOHBI JTIOCTUTAIOT OJIU3KHUX K
SA1py OpOUT U 3aXBaThIBatOTCA AApoM. B sapo
BHOcHUTCs SHeprusi 140 M»sB, B pe3ynbpTare 4ero oHo
CHJIBHO BO30YKJIaeTCs ¥ pa3pyllIaeTcs ¢
UCITyCKaHHEM OOJIBIIIOrO YHcia JETKUX (pparMeHToB
THIIA P, N, He, T 1 a-yacTuL (oOpa3oBaHue 3BE3/IbI).
[IpoucxonuT cuabHAsE MOHU3AIUS BEIIECTBA U
pa3pylLIeHHE 37I0KaYEeCTBEHHON KIIETKH.
OTtHocuTenbHas 6uosornuyeckas 3PPeKTUBHOCTD
(dbparmenToB cocraiset 3,6. [lockonbky
IPOHMKAIOIAs CTIOCOOHOCTH BBICOKOIHEPTeTUYHBIX
MMHOHOB BEJMKA, BO3MOKHO 00JTyueHHE TIIyOOKO
pacIoyio’KeHHbIX onyxoJeil. B HacTosee BpeMs Ha
0a3e KpyIHBIX YCKOPUTEIBHBIX IEHTPOB (ME30HHBIX
(abpuK) co3AaHbI Ty4eBbIE TEPAIEBTUUECKUE
KOMIIJICKCEI.

MenuuHCKUA My4OK MU-ME30HOB MOJTy4aroT
B3aUMOJICMICTBUEM ITPOTOHHOTO ITydKa C SJHEPrUei
500 M5B c nérkoit MumeHsro. IMynbcHbIN
CIIEKTPOMETD OT/ACIISIET OTPUIIATEIIHHO 3apsKEHHBIE
MIUOHBI OT BTOPUYHBIX YaCTHII, 00pa30BaBIINXCS B
MUIIEHHU. 3aTeM ME30HBI KOJUTUMHPYIOTCS JIJIs
(hopMHUpPOBaHNS MOHOPHEPIETUYECKOTO MTH-ITy4Ka,
WCTIOIB3yEeMOT0 ISl paAHallMOHHON TEPaTIHH.
Armnaparypa obecrieunBact 1axe B 00bMe 1 am°
MoIHOCTh 10361 0,5 I'p/Mun. [Togbopom sHeprumn
MTUOHOB PETYIUPYIOT JUIMHY UX Mpobera, BHEAPSS
TOYHO B OITyX0Jib. [Iy4OK CKaHUPYET OITyXOJIb IO/
yIIpaBJIeHUEM KOMIIBIOTEPHON TOMOTpaduu.
[TuonHas paguoTepanus UCIOIb3YeTCs 11 O0pbOBI ¢
OIyXOJISIMH MO3I'a U Ta3a.

Cy0aToMHBIE YaCTHIIbI, HA3bIBAEMbIE MTU-ME30HAMH,
00ecneunBaroT SACPHYIO CHITY CBSI3H MEXIY SIPAMH.
OTH yacTulbl 00pa3yroTcs, koraa npoToHsl (600+
M>5B) BozneiicTByIOT Ha MuIieHb. OOpa3yroTcs Tpu
THUIIAa ME30HOB: HeUTpanbHast hopMa, ITOIOXKUTEIIbHAS
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¢dopma u orpunarensHas popma. s myueBoi
Tepanuu UCTOIb3yeTCs OTpHUIlaTeabHas popma nu-
Me30HOB. Korja orpunarenbHelil NM-Me30H
3aMeJIsIeTCsl, OH 3aXBAaThIBACTCS AJIPOM, 3aCTaBIISAS
€r0 «B3PBIBATHLCS», TOIOOHO TpoIIeccaM,
POUCXOSIIUM BHYTPH 3BE3/1bl, IPOU3BOIS
HEUTPOHBI U 3apSKEHHBIE STCPHBIE OCKOJIKH,
o0Janaronye CBOMCTBAMU BHICOKOU MIIOTHOCTH.
OTtpunatenbHbie MU-ME30HbI (THOHBI) OBLITH
WCITOJIB30BAHBbI JJIs1 JIEUeHHS 228 MalueHTOB B
Hentpe ¢usuxu me3oH0B B Jloc-Anamoce ¢ 1974 mo
1981 roa. 129 nanmeHToB NOay4aid TOIbKO
MAOHOTEPAINHUIO. Y BCEX MAIUEHTOB OBLJIO JTOKAIBLHOE
3a0o0JieBaHKe, U OBLIO MPOJICYEHO HECKOIBKO
Pa3IUYHBIX Yy4aCTKOB. MeCTHBIA KOHTPOJIb OBLI
JOCTUTHYT y 86% MalMeHToOB C pakoM
PEeICTAaTeLHOM JKene3bl, y 26% - ¢ pakoM roJIOBbI U
IeU, ¥ HU Y OJHOTO U3 HUX HE OBLJIO paka
IOJDKEITYIOYHOM skene3bl. HaOmropancst pe3kuii poct
4acTOTHI OCTIOXKHEHUH 1ociie ypoBHs 1036l 3750 kI'p.
[Tu-Me30HBI OOJIBIIIE HE UCTIOIB30BAIKCH B
KIIMHUYECKOW MPAKTHKE.

46

1.2. LleHTpHI JTy4eBOI TEpaAITHHU ITH-
Me30HamMH B Mupe 1 B Poccun.
[TepcniekTrBBI

HHTEHCUBHBIE TyYKHU MTM-ME30HOB CPEHUX IHEPTUH,
HoJy4aeMble Ha ME30HHBIX (paOpuKax, HAUMHAIOT
MIPUMEHATH B PUKJIAIHBIX LIEJIAX, B YACTHOCTH, B
JIy4€BOU Teparuu 3J10Ka4YECTBEHHBIX OIIyXOJIEH.

Me3zonnas ¢abpuka, yCKOPUTEIh TPOTOHOB H/HIIH
OTpHUIATENLHBIX HOHOB BOJIOPO/IA, IPEAHA3HAUCHHBII
AJId IIOJTYYCHUA ITYYKOB MMN-ME30HOB U MIOOHOB,
BO3HUKAIOIIUX MMPU B3aUMOICHCTBUU MTOTOKA
NEPBHUYHBIX YaCTHUI C MUIICHBIO.

[Tu-me30HHAsT Tepanusi OCHOBaHA Ha MCIIOJIb30BaHUH
OTPHILIATENIbHBIX MMU-ME30HOB — SIEPHBIX YaCTHII,
TeHEePHPYEMBIX Ha CIEIHATBHBIX ycTaHOBKax. [1u-
ME30HbI 00J13/1a10T OJIaroNpUATHBIM JJO30BbIM
pacmpezneneHneM, a Takke 0ojee BHICOKOM
6uosornyeckoit 3¢ HeKTUBHOCTHIO HA €AMHUILY JTO3BI.
Knuanueckoe mpuMeHeHne Mi-Me30HOB
ocymectisercs B CIIHA u IBelinapun.

Kpynneiinme Mme30HHbIE (habpuKu:

- nuHenHbIi yekopurens LAME (Jloc-Anamoc,
CILIA);

- m3oxpouHbIi ukI0TpoH SIN (Lropux,
[IBetiapus);

- n3oxpoHHbM nukioTpoH TRIUMF (Bankysep,
Kanana);

- Mockogsckas me3onHas ¢padbpuka (MMO) (AU
PAH, Tpowurk);

- MEAMKO-TEeXHMYECKHI KOMIUIEKC 1JaO0paTOpHH
snepHbIX ipoosiem OUAN nnst anpoHHOM Tepamuu
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(UyobHa).

7-12

2. JlyuyeBasi Tepanusi HOHAMU TeJIust
U KHCJI0poja

2.1. Mcropuueckas cupaBka.
®Du3nyecKrue OCHOBBI JIyYEBOU
Tepanuy HOHAMH T'eJIUsI U KUCIOpOaa

HcTopuueckast cripaBka 00 OTKPBITUN U IPUMEHEHUH
MOHOB TeJInsl ¥ KMCIIOPO/a B JIy4€BOi Tepamnuu.

PagnoTepanust TSHKEIBIMU HOHAMU 3apouiiach B 70-
x rogax XX Beka. YueHsIM Bekcnepy u
MakMuIUIaHy yAaanoch MOJTYYUTh IyYKH IPOTOHOB U
aTOMOB T€JIHUS C dSHEepruen, HeoOXOAUMOM st
JICYCHHS OITYXOJICH 3aJIETaloIIUX IITyOOKO B TKaHSIX.
Jliig nedenus TSHKENBIMU HOHAMU ObLIT CO3/1aH
CIIELMAaJIbHbII NTHHOBAIUOHHBIA CUHXPOTPOH
(pe30HaHCHBIN HUKINYECKUI YCKOPUTEND),
CIOCOOHBIN MPOU3BOAUTH UMITYIBCHI BHICOKOU
4aCTOTHI U UHTEHCUBHOCTU. BHavane nis
IIPOBE/ICHUS TEPANUU UCIIOIb30BAIIN UOHBI TEJIUS U
aproHa, Mo3Xe Ha4yajau IPUMEHATh YIIEpO.

K nyueBoii Tepanuu TSKEIbIMA HOHAMU TTPOSIBUIIN
0O0JIBIIION UHTEPEC UCCIIEIOBATENH 110 BceMy MUpy. B
1994 rony rino6aibHas UCClIeI0BATEIbCKAS
nporpamma ctaptoBaia B Slnonuu B HanmonaibHOM
MHCTUTYT PaguOJIOTHYECKUX UCCIENOBAaHUM, T1I€ C
TOT'O BPEMEHU MPOLLIU KypC OKOJIO 7 ThICAY
MalMeHTOB. Takke MHOIOYMCIIEHHBIE HCCIEA0BAHUS
IIPOBOAMINCH B THCTUTYTE TSXKENBIX HOHOB T.
Hapmmranr B ['epManuy, r1ie B HACTOSIIEE BPEMS
€XKET0JTHO NMPOXOAAT TEPANHUIO MMALIUEHTHI CO BCETO
MHUpa.

MonudunnpoBansble KpuBble bparra s myukoB
MOHOB Tenus, yriepoaa v HeoHa ¢ yuetoM OBbO B
3aBUCHUMOCTH OT TJTyOUHBI B BOJIE.

WccnenoBanus, npoBeiCHHBIE 3a MOCIEIHEE BPEMSI B
o0JjacTu Tepanuu JeTKUMUA HOHAMH, TTOKa3aJH, YTO
Cpey MOHOB OT sJIEp Teus J10 Kejie3a COOTHOILIEHUE
JI03bI B ITUKE K J103€ Ha BXOJI€ B CPE/LY ABIISIETCS
HaWIYYIIUM IS SIAep yIiepoaa.

10-12

2.2. IleHTpsl Ty4eBOU TEpANIUU
MOHAMH TeJIUS U KUCIOPOJa B MUPE U
B Poccuu. IlepcriekTuBEI

LenTtp ny4yeBoit Tepanuu TSHKEIBIMU HOHAMH B
['eiinenbOepre — B HACTOSIIEE BPEMsI 3TO
€IMHCTBEHHBIN BO BCEM MUPE MEIUIIMHCKUI LIEHTP C
00opyI0oBaHNEM, B KOTOPOM HUCTIOIB3YIOTCS U
MIPOTOHBHI (SIpa AaTOMOB BOJIOPO/IA), U TSKEIIbIE HOHBI
(mpesxe Bcero, spa yriepoja, a TakKe renus U
KHCIIOpO/Ia).

13-18

3. JIyuyeBasi Tepanusi
AHTHNPOTOHAMU

13-15

3.1. Ucropuyeckas crpaBka.
DuU3NYECKUE OCHOBBI JIy4EBOM
TEpanuy aHTUIIPOTOHAMU

Hctopuueckast cripaBka 00 OTKPBITUU U
BO3MO>XHOCTHY IIPUMEHEHHNS] aHTUIIPOTOHOB B
JIy4EBOU TEpaIruH.

Hcnonp30BaHne My4KOB aHTUIIPOTOHOB — 3TO JEJI0
Oymymiero.
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AHHUTHIIALNS aHTUIIPOTOHA B TEJIE YEJIOBEKA.
Jlo30BO€ pacnpesieneHue aHTUIIPOTOHOB.
O0pa3yroTcs MMOHBI, TaMMa-KBAaHTHI U SiZICpHBIC
(bparMeHTEHI.

VY aHTUNPOTOHOB YZAEIBHBIE IOTEPU IHEPTUU U
pannoOuOoIOrMuecKoe 1eHCTBUE NPAKTUYECKU TaKue
K€ KaK U y IpOTOHOB. Paznuuns HaunHaroTcs B
obnactu nuka bparra. 1o cpaBHeHHIO ¢ TPOTOHAMHU
AQHTUIPOTOHBI UCIIBITHIBAIOT aHHUTWIIALMIO, ~ 95%
KOTOPOH MPOUCXOAUT MPH UX OCTAHOBKE, IPU ITOM
BbIAENsAETCS 3HEeprus okouo 2 I'3B. bonbias yactsb
BBIJICJISAOLIEHCA SHEPTUN TOTY4atoT 4-5
BBICOKOAHEPreTUYHBIX ITMOHA.

HeiitpanpHbie mu-Me30HbBI OBICTPO pacnagaroTCs Ha
raMMa-KBaHTBhI ¢ 3HeprusiMu okoJio 70-300 M»B.
BoicokoaHEpreTH4HbIE 3apSKEHHBIE THOHBI YXOAST
13 00JIaCTH aHHUTWIISLINYI, HE HAHOCS 3aMETHBIX
paaMalMOHHBIX MOBPEXKIEHUN OKPYKAIOILUM
TKaHsAM. OJJHaKO 3apsyKEHHbIE TMOHBI MOTYT TaKXe
BBI3BIBATh B si/IpaX BHYTPUSAJEPHbIE KaCKabl, B
pe3ysbTaTe KOTOPBIX s/ipa (parMeHTUPYIOTCSL.
[Ipober 3apsKEHHBIX SAEPHBIX (PArMEHTOB MaJl U
OHM OCTaBJISIIOT CBOIO YHEPTHUIO B HENIOCPEICTBEHHON
OJIM30CTH K TOUKE aHHUTWISAIMY. B pe3ynbrate
AQHTUIIPOTOHBI 110 CPABHEHUIO C IPOTOHAMU B
oOnactu nuka bparra ocTaBisOT 3aMETHO OOJIBIITYIO
sHepruto. bonee Toro, pparMeHTsI Aaep UMEIOT
MOBBIIIEHHOE PaAMO0NOIOrHUYECKOr0 IEHCTBUE U3-3a
60b110T0 K03 (hUIMEeHTa KauecTBa.

16-18

3.2. TlpuMeHeHne aHTUIIPOTOHOB JIISI
JIy4eBOM Tepanuu B Mupe u B Poccun.
[TepcniekTrBBI

JIns aHTUIIPOTOHOB MOKET HAUTUCh MEAUIIUHCKOE
npumenenue. Ceituac B Tom xe LIEPHe ¢ 2003 rona
npoBoauTcs skcriepumMeHT ACE, KOTOpBIi n3ydaer
BO3JICCTBUE aHTUIIPOTOHHOTO IY4YKa HA KUBbIE
KJIETKH. Ero nenp — n3y4uTh NepCcrneKTUBbI
WCIIOIb30BaHUS AHTUIIPOTOHOB JIJISl TEPATTHU
PAKOBBIX OITYXOJIEH.

AHTHUNIPOTOHBI, IONA/1ast B BEIIECTBO, HE IPOCTO
OTAAI0T CBOK) KUHETUYECKYIO SHEPTHUI0, HO €IIIE U
AHHUTWIAPYIOT I10CJI€ OCTAHOBKU — U 3TO YCUIIMBAET
SHEProBBIACICHUE B HECKOJIBKO pa3. [ e ocenaer 3to
JIOTIOJTHUTEIBHOE DHEPIOBBIICIIEHUE — CIIOKHBIN
BOIIPOC, U €ro TpeOyeTcss BHUMATEIHHO U3yUHUTh,
MPEXkK/E YEM 3aNyCKATh KIIMHUYECKUE UCTIBITAHUS.
Nmenno stum u 3anumaetcs skcnepuMenT ACE. B
XOJ€ HErO UCCIIEIOBATENH IIPOIYCKAKOT My4OK
AHTUIPOTOHOB Uepe3 KIOBETKY ¢ OakTepuaibHOU
KYJIbTYpOH U U3MEPSAIOT UX BBDKUBAEMOCTD B
3aBUCUMOCTH OT MECTA, OT MapaMeTPOB My4YKa, U OT
(U3HUECKUX XaPAKTEPUCTUK OKPYKAIOIICH CPEIBI.
Takoit METOAMYHBIN COOpP TEXHMUECKUX JTaHHBIX —
BaYKHBINM HAYaJIbHBIN ATAI JTF000H HOBOM TEXHOJIOTHH.
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B Gnmmokaiimnee Bpems yuactHuku npoekta ACE
COBMECTHO ¢ KoJuleraMu u3 Hemerkoro O0miecTsa 1o
nzyudeHuto Tsokénbix noHoB (Gesellschaft flir
Schwerionenforschung) mranupyroT cpaBHUTH

3¢ (EKTUBHOCTH AHTUIPOTOHHBIX IYYKOB C ITyYKaMH
MOHOB yriiepoJia (KOTOpbIe TaKXKe UCIOIb3YIOTCS B
oHkojiorun). Cyzs 1no Bcemy, JajbHENIINE
UCIIBITAHUS TIOATBEPAST Y3PPEKTUBHOCTD
aHTUIIPOTOHOB. OHAKO aXKe €CIIU ITO OKAKETCS
TakK, IPUMEHATh X B KIMHUYECKOH MpaKTHUKE, 110
OLIEHKaM CIIEUAIMCTOB, MOKHO OyJIET HE paHee YeM
gyepe3 IECSTh JIET.

Hpakmuqecmte 3aHAMuUA

HaumeHoBaHue pa3jeiia /TeMbl

Heneuns Conep:xanue
JUCHHUILTNHBI
1-6 |1. JlyyeBasi Tepanusi Nu-Me30HAMH
1-3 |1.1. Ucropuyeckas crpaBka. Jlo30Boe pacnpeeneHue Nu-Me30HO0B.

Pu3nyeCcKue OCHOBBI JIYYEBOU
Tepanuu Nu-Me30HaMHU

Ha Gonbiueit yactu cBoero npodera nu-Me30HbI
IPOM3BOJIAT MOHU3ALINIO, TIOJJOOHO OBICTPBIM
npoToHaM. B KOHIIE TyTH HOHH3AIIMOHHEIE TOTEPH
IIMOHOB Bo3pacTatoT (UK bparra), a 3arem oHu
octaHaBiuBatoTcs u co 100% BeposSTHOCTHIO
3aXBaTBIBAIOTCS aTOMaMU (KHCIOPOJOM M a30TOM
TKaHei ), 00pa3yst Mu-Me30HHbIE aTOMBI. Jlanee myTém
KaCKaJHbIX IIePEX0/10B MMOHBI IOCTUTAIOT OJIU3KUX K
S,Ipy OpOMT U 3axXBaThIBAtOTCS siipoM. B sinpo
BHOcHTcs dHeprus 140 MaB, B pe3ynbpTaTe 4ero oHo
CHJIBHO BO30YX/1aeTCsl M pa3pyIlIaeTcs C
UCITyCKaHHeM OOJIBIIIOro YKcia JErkuxX (pparMeHToB
THUIIA P, N, He, T 1 a-vacTuI (oOpazoBaHue 3BE3/IbI).
IIpoucxonuT cuiabHas HOHU3AIMS BELIECTBA U
pa3pylLICHHE 3T0KAY€CTBEHHOU KJIETKH.
OTtHocuTenbHas 6uosnornyeckas 3PPeKTUBHOCTD
(dbparmenToB cocrapiset 3,6. [Tlockonbky
MIPOHUKAIOIIAsl CIIOCOOHOCTH BHICOKOAHEPTeTHUHBIX
MMHOHOB BEJNKA, BO3MOXKHO 00JTydeHHE TITyOOKO
pacroyiokeHHBIX ormyxoiieil. B HacTodiiee Bpems Ha
0a3e KpYIHBIX YCKOPUTEIBHBIX IEHTPOB (ME30HHBIX
(abpuK) co3aaHbI TydeBbIE TEPAIEBTHUECKUE
KOMILIEKCHI.

MenuuHCKUA My4OK MU-ME30HOB MOTy4aroT
B3aUMOJICIICTBUEM ITPOTOHHOTO ITy4Ka C SHEPrUei
500 M5B c nérkoit Mumensro. mmnyabcHbIN
CIIEKTPOMETP OTAEISET OTPULIATEIBHO 3apsKEHHBIE
MUOHBI OT BTOPUYHBIX YaCTHLI, 00pa30BaBIINXCS B
MHUILIEHH. 3aT€M ME30HbI KOJTTMMHUPYIOTCS JUIsI
(hopMHUpPOBaHNS MOHOIHEPTETUYECKOTO MTH-ITy4Ka,
UCIOJIb3yEeMOr0 AJIs paAUALlMOHHON TepanuH.
Amnmaparypa obecrieunBaeTt qaxe B 00béme 1 ,Z[M3
MotrHocTh 10361 0,5 I'p/MuH. [Togbopom sHepruun
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MIUOHOB PETYIHUPYIOT JUIMHY UX MpoOera, BHEAPsI
TOYHO B ONyX0Jib. [[y4OK CKaHHMpYET OIyXOJb MO
yIpaBJIeHUEM KOMIIBIOTEPHON TOMOTrpaduu.
[TuonHast pagroTepanus UCMob3yeTcs 17151 60pHOBI €
OITYXOJISIMM MO3ra M Tasa.

Cyb6aromHble 4acTHUIIbl, Ha3bIBAEMBIE MTU-ME30HAMH,
00ecneunBaroT SIIEPHYIO CUITY CBSA3H MEXKIY SAPaMU.
DT yactuukl 00pazyroTcs, Kkorjaa npotoHsl (600+
M>»B) Bo3aeiicTByIOT Ha MulieHb. OOpasyroTcs Tpu
TUTIA ME30HOB: HEHTpanmbHas (popma, MOTOKUTEIbHAS
(dbopma u orpunarensHas ¢popma. s myueBoit
TEpaNuy UCIONB3YETCs OTPHUIIATEIbHAS opMa MH-
Me30HOB. Korna orpuniatensHblil mu-Me30H
3aMeJUISIeTCsl, OH 3aXBaThIBACTCS SIIPOM, 3aCTaBIIAsA
€ro «B3pPBIBATHCA», MOJI0OHO MpoIleccaM,
MPOUCXOISIINM BHYTPH 3BE3]IbI, IPOU3BOIS
HEUTPOHBI U 3apsKEHHBIE S/IEPHBIE OCKOJIKH,
oOJjazarolye CBOMCTBAMU BHICOKOMN IIIOTHOCTH.
OTtpunatenbHbIe MU-ME30HbI (THOHBI) OBLITH
VCIIOJI30BAHbI 17151 JIeUeHHs 228 MalueHTOB B
Hentpe ¢pusuku mezonos B Jloc-Anamoce ¢ 1974 no
1981 roa. 129 nanueHTOB NOJIy4aiu TOJIBKO
NUOHOTEPAIUIO. Y BCEX MAIIMEHTOB OBLIO JIOKAIEHOE
3a0o0sieBaHKe, M OBLIO MPOJIECYEHO HECKOIBKO
Pa3IUYHBIX Y4aCTKOB. MEeCTHBIA KOHTPOJIb OBLI
JOCTUTHYT y 86% MaIMeHTOB C pakKoM
TIpeICTaTeIIbHOM JKene3nl, y 26% - ¢ pakoM TOJIOBHI U
IIeU, ¥ HU Y OJHOTO U3 HUX HE OBLJIO paka
MODKENTyI0YHOM xene3bl. Habmrogancs pe3kuii poct
4acTOThI OCIOXKHEHUH 1ocie ypoBHs 10361 3750 kI'p.
[Tu-Me30HBI OOJTBIIIE HE UCTIOIB30BAIHCH B
KIMHUYECKON MPaKTHKE.

46

1.2. LleHTpHI Ty4eBOI TEpaITHH ITH-
Me30HaMu B mupe U B Poccun.
[TepcniekTrBBI

[Tu-me30HHAs Tepanusi OCHOBaHA Ha MCIIOJIb30BaHUH
OTPHILIATENIbHBIX MMU-ME30HOB — SIEPHBIX YaCTHII,
TeHEePHPYEMBIX Ha CIHEIHATBHBIX ycTaHOBKax. [1u-
ME30HbI 00J1/1at0T OJIArONPHUSATHBIM JT030BbIM
pacmpezneneHueM, a Takke 0ojee BHICOKOM
6uosornyeckoit 3(HeKTUBHOCTHIO HA €AMHUILY JTO3BI.
Knuanueckoe mpuMeHeHne Mi-Me30HOB
ocymectisercs B CIIA u IBelinapun.

Kpynneiinme Mme30HHbIE (habpuKu:

- nuHeinsii yexkoputens LAME (Jloc-Anamoc,
CIIA);

- u3oxpouHbii mukiIoTpoH SIN (Lopux,
[Beiinapus);

- u3oxpouHHsbIi mukioTpon TRIUMF (Bankysep,
Kanana);

- MockogBckas Mme3onHas pabpuka (MMD) (MU
PAH, Tpowunk);

- MEAMKO-TEXHMUYECKHI KOMIUIEKC J1Jab0paTOpuu
sanepHbIx npodsem OUAN s anpoHHOHN Tepanuu

10




(UyobHa).

7-12

2. JlyyeBasi Tepanusi HOHAMU reJiust
U KHCJI0poja

2.1. Mcropuueckas cupaBka.
®Du3nyecKrue OCHOBBI JIyYEBOU
Tepanuy HOHAMH T'eJIUsI U KUCIOpOaa

PagunoTepanust TSHOKEIBIMU HOHAMU 3apouiiach B 70-
x rogax XX Beka. YueHsIM Bekcnepy u
Makmuiuiany yaanoch IOJIy4YUTh ITy4YKU IIPOTOHOB U
aTOMOB T€JIUS C dSHEepruen, HeoOXOAUMOMN st
JICYCHHS OITYXOJICH 3aJIETaloIIuX IITyOOKO B TKAHSIX.
Jli1g nedenus TSKEIbIMU HOHAMU ObLIT CO3/1aH
CIIeLMAaJIbHBII NTHHOBALUOHHBIA CHHXPOTPOH
(pe3oHaHCHBINA MUKINYECKUI YCKOPUTEND),
CTIOCOOHBIN MPOU3BOJUTH UMITYIIbCHI BEICOKOM
YaCTOTHl U UHTEHCUBHOCTU. BHauane nms
IIPOBE/ICHMS TEPAITMH UCIIOIb30BAIIN NOHBI I'EJINS U
aproHa, o3e Havyajy IPUMEHSATh YIIEpO/I.

K nyueBoii Tepanuu TSKEIbIMA HOHAMU TTPOSIBUIIN
00JIBIIION UHTEPEC UCCIIEIOBATENH 110 BceMy MUpy. B
1994 rony rinob6aibHas UCCiieI0BaTEIbCKAS
nporpamma ctaptoBaia B Slnonuu B HanmonaibHOM
MHCTUTYT PaguOJIOTHYECKUX UCCIIENOBaHUM, T1I€ C
TOT'O BPEMEHU MPOLLIU KypC OKOJIO 7 ThICAY
NALMEHTOB. Takke MHOIOYMCIICHHBIEC NCCIIEA0BAHUS
NPOBOAUIUCH B IHCTUTYTE TSKEJBIX HOHOB T.
Hapmmranr B I'epmanuu, rae B HaCTOSAIIEE BpeEMs
€XKETOJHO NMPOXOJAT TEPANMIO MALUEHTHI CO BCETO
MHpa.

MonudunnpoBansble KpuBble bparra s myukoB
MOHOB relus, yriepoja 1 HeoHa ¢ yuerom ObBD B
3aBHCUMOCTH OT ITyOUHBI B BOJIE.

WccnenoBanus, npoBeieHHbIE 3a OCIEIHEE BPEMS B
o0JjacTu Tepanuu JeTKUMUA HOHAMM, TTOKa3aH, YTO
CpeIy MOHOB OT sJIep I'eius /10 JKeJie3a COOTHOIIEHNE
J103bI B IIUKE K J103€ Ha BXOJI€ B CPE/Y ABIISIETCS
HaWIY4IIUM JJIs Si7iep yriepoa.

10-12

2.2. IleHTpsl Ty4eBOU TEpANIUU
MOHAMH TeJIUS U KUCIOPOJa B MUPE U
B Poccuu. [lepciekTuBel

LenTtp ny4yeBoil Tepanuu TSHKEIBIMU HOHAMH B
['eiinenbOepre — B HACTOSIIEE BPEMsI 3TO
€MHCTBEHHBIN BO BCEM MUPE MEIUIIMHCKUI LIEHTP C
00opyI0oBaHNEM, B KOTOPOM HUCTIOIB3YIOTCS U
MIPOTOHHI (s1]Ipa aTOMOB BOJIOPO/IA), U TSHKEIIbIE HOHBI
(mpesx e Bcero, siipa yraepo/a, a TAakKe Telus U
KHCIIOPOAA).

13-18

3. JlyueBasi Tepanusi
AHTHIPOTOHAMH

13-15

3.1. Ucropuyeckas crnpaBka.
DuU3NYECKUE OCHOBBI JIy4EBOM
Tepanuy aHTUIPOTOHAMU

Y aHTUIIPOTOHOB yJI€JbHBIE OTEPU IHEPTUU U
PammuoOnOIOTHYECKOE IEHCTBHE MPAKTHUYESCKH TaKHE
K€ KaK M y pOTOHOB. Paznnuus HaunHaoTCs B
obnactu iuka bparra. [1o cpaBHEHHIO ¢ MPOTOHAMHA
AQHTHUIIPOTOHBI UCBITHIBAIOT AHHUTUJISILIUIO, ~ 95%
KOTOpPOM MPOUCXOUT MPH UX OCTAHOBKE, MPU 3TOM
BbIIEISIETCS HEprus okoo 2 ['3B. bonbmas yacts
BBIJCIJISIFOLIEHCS SHEPTUU NTOTyqatoT 4-5
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BBICOKOSHEPIreTUYHBIX MTHOHA.

HeiitpansHbie TH-ME30HBI OBICTPO pacnagaroTCs Ha
raMma-KBaHTBI ¢ 3HeprusaMu okosio 70-300 MaB.
BricokosHepreTuuHbIE 3apsSKEHHbIC THOHBI YXOAST
u3 obyractu AHHUTHUJIALMKW, HC HAHOCA 3aMCTHBIX
paAMalMOHHBIX MOBPEXKIEHUIN OKPYKAIOIIUM
TKaHsIM. OI[HaKO 3apPsAKCHHBIC ITMOHBI MOT'YT TAaKKC
BBI3BIBATH B sI/IpaX BHYTPUSAIEPHbIC KaCKabl, B
pe3yabTaTe KOTOPHIX siipa (pparMeHTUPYIOTCS.
[IpoGer 3apsKeHHBIX SIIEPHBIX PParMEeHTOB MaJl U
OHH OCTAaBIISIFOT CBOIO SHEPTHIO B HETIOCPEICTBEHHOM
OJIM30CTH K TOUKE aHHUTWISIMK. B pe3ynbrare
AHTHUIIPOTOHEI 110 CPABHCHUTIO C IPOTOHAMU B
oOractu nuka bparra ocTaBisSOT 3aMETHO OOJIBIITYIO
sHepruto. bonee Toro, hparMeHTHI Aaep UMEIOT
MOBBIIICHHOE PAAMOOHOIOTHUECKOr0 IEHCTBUE U3-3a
0op1Ioro ko3 duIreHTa KayecTra.

16-18

3.2. [IpumeHeHre aHTUIIPOTOHOB ISt
Jly4€BOM Tepanuu B MUpe U B Poccuu.
[TepcniexTrBEI

JI71s1 aHTUIIPOTOHOB MOKET HAUTUCh MEULIUHCKOE
npumenenune. Ceituac B Tom xe LIEPHe ¢ 2003 rona
nposoautcs skcriepuMenT ACE, KoTopblii n3ydaer
BO3/ICIICTBHE aHTUIIPOTOHHOT'O IIy4YKa Ha JKUBbIE
KJIETKH. Ero 1enp — u3y4uTh NepCrieKTUBbI
UCIIOJIb30BaHUsI aHTUIIPOTOHOB ISl TEPAUU
PaKOBBIX OIyXOJIEH.

AHTUIIPOTOHBI, 11011a/1as1 B BELIECTBO, HE MPOCTO
OTJAIOT CBOK KHHETHUYECKYIO DHEPTHIO, HO €IIE U
AHHUTUJIIMPYIOT MOCJE€ OCTAHOBKH — U 3TO YCUJIMBAET
9HEPrOBBIJEIICHUE B HECKOIBKO pa3. [ e ocenaer aTo
JIOTIOJTHUTEIBHOE YHEPTOBBIACIIEHUE — CIIOKHBIN
BOIIPOC, U €ro TpedyeTcss BHUMATEIbHO U3YUUTh,
MPEK/IE YeM 3aIllyCKaTh KIMHUUYECKHUE UCTIBITAaHUSI.
WmenHo atuM 1 3anumaercs sxcriepumenT ACE. B
XOJI€ HEr0 UCCIIEN0BATENH IIPOIYCKAIOT ITy40K
aHTUIIPOTOHOB Yepe3 KIOBETKY ¢ OaKTepHabHON
KYJIbTYPOH U U3MEPSIIOT UX BBIKHBAEMOCTD B
3aBUCHUMOCTH OT MECTa, OT [TapaMeTPOB Iy4Ka, U OT
(U3MUECKUX XapaKTEPUCTUK OKPYKAIOIIEH CPE/IbI.
Taxoit MeTOAUYHBINH COOP TEXHUYECKHUX JAHHBIX —
BaYKHBINM HavaJ IbHBIN 3Tall JIF000 HOBON TEXHOJIOTUH.
B Gnmmokaiimee Bpems yuactHuku npoekta ACE
COBMECTHO ¢ KoJIJIeraMu u3 Hemenkoro O61iecTsa o
n3ydeHuro TsokEnpix noHoB (Gesellschaft fiir
Schwerionenforschung) miaHupyoT CpaBHUTH

3¢ (EKTUBHOCTh AHTUIPOTOHHBIX MYYKOB C IMyYKaMH
HOHOB yriepoa (KOTOpble TaKkKe UCIIOJIb3YIOTCS B
oHkosiorun). Cyzs 1no Bcemy, JajJbHEUIINE
WCTIBITAaHUS TTOATBEPAAT () PEKTUBHOCTD
aHTUNPOTOHOB. OJTHAKO 1aXKe €CIIU 3TO OKaXKETCs
TaK, IPUMEHSTh UX B KIIMHUYECKOU MPAKTHUKE, 11O
OLIEHKaM CIIEUAIMCTOB, MOXKHO OyZIeT HE paHee yeM
4yepes 1eCATh JIET.
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7. IEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHMAA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

1. Meroauueckne peKOMEHAIMUA IO OCBOCHUIO AUCHUIUIMHBI «HOBBIE TEXHOJIOTHUU B sIACPHOM
MEIWIIMHE» YTBEPKICHHBIC Ha 3acelaHUU OTACNICHUs OMOTeXHOJIOTHH, MPoTokod Ne 11 ot
«07» urons 2021 r.;

2. Meroaudeckue peKOMEHIAIMK M0 MPEMOAABAHUIO TUCHHUIUIMHBI «HOBBIE TexHONOTHH B
SIEPHON MEIUIIMHE» YTBEPKICHHBIC HAa 3aCEIaHUH OTACIICHUS OMOTEXHOJIOTHH, TIPOTOKOT No
11 ot «07» urons 2021 r.;

3. Meroauveckue yka3aHUs K CaMOCTOSITEIbHON paboTe cTyaeHTa 1o oopMieHuto pedeparon
no pucuuiuinae «HoBble TEXHOJOTHM B SJIEPHOM MEIMIIMHE» YTBEP)KICHHBIC HA 3acelaHUU
oTaeneHus ouorexHoiorui, nporokon Ne 11 ot «07» uronst 2021 r.;

4. Metoauueckue pexkomeHnauuu «CioBapb TEpMHMHOB IO yueOHOM aucuuiuimHe «HoBble
TEXHOJIOTHH B SACPHON MEIUIIMHEY YTBEPKACHHbBIC Ha 3aCelaHuU OT/AEJICHHsS] OMOTEXHOJIOTUH,
npotokod Ne 11 ot «07» urons 2021 r.

8. ®OHJl OLEHOYHBIX CPEJACTB JUIA TPOBEJEHHMS TEKYIIEA W
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIMXCS MO JUCLHUATIIMHE

8.1. CBs13b Meskay (popMHPYEMBIMH KOMIETEHIMAMHU U (POPMAMHU KOHTPOJIS HX OCBOEHUS

HaumeHnoBanue
e Konrtposaupyemsie OIIEHOYHOI'0
w/n pasaenbl Nuaukarop 10cTHKEeHUsS] KOMIIeTEeHIIUT cpeacrsa TelcylueIZl "
JUCIUTITTHHBI NMPOMEKYTOYHOH
aTTecTanum

Texkyumas arrecraums

1. |Pa3gen 1. JIyueas OIIK-1 - CnocoGeH nNpuMeHsTh (GyHAaMEHTaJIbHBIE |- JUCKYCCHUS;

Tepanus Mnu- 3HAHUA B 00J1aCTH (PU3UKU JJIs PELIEHUS] HAyYHO- |- JIOMAIlIHEE 3a/IaHuE;
ME30HaMU HCCIIEIOBATENbCKUX 3a/]a4, a TAK)KE BIIAaJIETh - 3a]a4a;
OCHOBaMHU I€/1aroTuKH, HEOOXOUMBIMU IS - KOHTPOJIbHAs
OCYILIECTBIIEHUS MPEINO01aBATEIbCKOM pabora;
JEeATEIbHOCTH: - IOKJIaJ;
3-OIIK-1 - 3Hatb: pyHAaMEHTAIbHBIE 3aKOHBI M |- IPE3EHTaLHS,
MPUHLIMITBI (PU3UKH; OCHOBBI IICUXOJIOTUU U - peepat
ME1arOruKH.

V-OIIK-1 — YMeTb: NIpUMEHSTh OJTYy4eHHbIE
3HAHUS 715 PEILICHUS Hay4YHO-HCCIIEI0BATENBCKUX
3a/1a4 B CBOeH Mpo(hecCHOHANBHOM JAesITeNbHOCTH;
MPEJCTABIATH 3aKOHBI U MPUHIMITEI (PU3UKH B
BH/JIE MAaTEMaTUYECKUX YpaBHEHUH, HopMy,
rpaduKOB, KAYECTBEHHOTO ONMUCAHUS; TPUMEHATh
OCHOBBI IICHXOJIOTMH, METOJUKH IIPENOJAaBaHUs B
MIE€JarOTUYECKOH JACATEIBHOCTH.

B-OIIK-1 — Bnasets: HaBbIKaMu peLICHUS
HAy4YHO-MCCIIEI0BATENbCKUX 3a/1a4 B 001aCTH
AKCTICPUMEHTAIBHON U TEOPETUUYECKON (DU3UKH;
NeJarornyeCKUuMHU TEXHOJIOTUAMH,
HEOOXOANMBIMU JUIs BEICHUS IPENOAABATEIbCKOM
JEATEIIBHOCTH.

OIIK-4 - CriocobeHn onpenensith chepy
BHEJIPEHHUSI PE3YJIbTATOB HAyYHBIX CCIICIOBAaHUN
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B 001acTH cBoeil npodeccuoHanbHOM
JIEeATENbHOCTH:

3-OIIK-4 — 3HaTb: OCHOBHBIEC ATallbl BHEIPEHUS
pe3yIbTaTOB HAyYHBIX MCCIICOBAHUN B 00JIaCTH
cBOCH MpodeccroHaBHOM NeATeTbHOCTH
V-OIIK-4 — YMeTh: TpOBOIUTh aHAIN3
MOTCHIIUATBHBIX c(hep BHEAPEHUS PE3yIbTAaTOB
Hay4HBIX UCCJICIOBAHUMA B 00JIACTH CBOCH
npodeccnoHaABHOM e TEeIBHOCTH

B-OIIK-4 — Bnanerb: HaBbIKaMH arpoOarmm
pE3yJIbTaTOB HAYYHBIX UCCIICIOBAHUN

Paznen 2. JlyueBas
Tepanusi IOHaMU
TeNHs U KUCIIOpoia

OIIK-1 - CocobeH mpuMeHATh (hyHAaMEHTaIbHBIC
3HaHUS B 00J1aCTU (DU3UKU TS pEIICHUS] HAyYHO-
HCCIIEIOBATENbCKUX 3a/]a4, a TAK)KE BIIaETh
OCHOBAMH TI€IarOTUKH, HEOOXOTUMBIMU TSI
OCYILIECTBIICHUS MPENO01aBATEIbCKOU
JESITENbHOCTH:

3-OIIK-1 — 3Hatb: pyHAaMEHTAIbHBIE 3aKOHBI U
MPUHIUIBI (PU3UKU; OCHOBBI IICUXOJIOTUHU H
IIEarOrUKH.

V-OIIK-1 — YMeTb: IpUMEHSTH [10JTYy4EHHbIE
3HAHHUSA JIS PEILIEHUS HayYHO-HCCIIEI0BATEIbCKUX
3aJa4 B CBOEH MpOo(eCcCHOHANBHOM AEATEIbHOCTH;
IIPEJCTABIATH 3aKOHBI U PUHIMIIBI (PU3UKU B
BU/JIE MAaTEMaTUYECKUX YpaBHEHUH, GopMy,
rpadMKOB, KAYECTBEHHOTO ONMMUCAHUS; TPUMEHSATh
OCHOBBI [ICHXOJIOTUH, METOIUKH MPEINO0JIaBaHus B
MeJArornyecKom NesATENbHOCTH.

B-OIIK-1 — Bnasets: HaBbIKaMu peLICHUS
Hay4YHO-MCCIIEI0BATENIbCKUX 3a/1a4 B 001aCTH
AKCIIEPUMEHTAILHON U TEOPETUYECKON (PU3UKH;
NeJarornyeCKUMH TEXHOJIOTUAMH,
HE0OXO0IMMBIMH JIJIS1 BEZICHUSI IIPETI01aBaTEIbCKOM
JESITENBHOCTH.

OIIK-4 - Criocoben ompenensits chepy
BHEJPEHUS PE3yIbTaTOB HAYUYHBIX HCCIETOBaHUN
B 00J1acTH cBOeH MpodhecCHOHATHHOU
JeSITeTbHOCTH:

3-OI1K-4 — 3HaTh: OCHOBHBIE dTalbl BHEAPEHUS
PE3yNbTaTOB HAYYHBIX HCCIEIOBAHUN B 00IaCTH
cBoel mpoecCHOHATbHOMN e TEIHPHOCTH
V-OIIK-4 — YMeTb: IpOBOAUTH aHAIH3
MOTCHIIMATBHBIX c(hep BHEAPEHUS PE3yIbTATOB
Hay4YHBIX UCCIIEJIOBAaHUI B 00JIACTH CBOEH
npo¢eCCHOHATBHON IEATETLHOCTH

B-OI1K-4 — Brianets: HaBBIKaMu arpoOarum
pe3yJIbTaTOB HAYYHBIX HCCIIETOBAaHUN

- TUCKYCCHS;
- IOMaIllHee 3a1aHue;
- 3aj1a4a;

- KOHTPOJIbHAS
pabora;

- JIOKJIaJL;

- IPE3CHTAITHS;

- pedepar
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Paznen 3. JIyueBas
Teparus
AQHTUTPOTOHAMH

OIIK-1 - CnocoGeH npuMeHsTh pyHAaMEeHTaIbHbIC
3HaHUS B 00J1acTH (DU3UKH 711 PEIICHUS] HAYIHO-
HCCIIEIOBATENbCKUX 3a/1a4, a TAK)KE BIa/IETh
OCHOBaMHU T€/IarOTUKU, HEOOXOAUMBIMU AJIs1
OCYILIECTBIIEHUS MPEI0/1aBATEIbCKOU
JeSITeTIbHOCTH:

3-OI1K-1 —3Hatb: (pyHIaMEHTAIbHBIEC 3aKOHBI U
MPUHLMITBI (PU3UKH; OCHOBBI IICUXOJIOTUU U
MI€1arOrUKH.

V-OIIK-1 — YMeTh: npuUMEHSTh MOJTYYCHHBIC
3HAHUS 1715 PELLICHUS Hay4YHO-HCCIIE10BATENbCKIX
3a/1a4 B CBOEH Mpo(hecCHOHANBLHOM AesITeNIbHOCTH;
MIPEJICTABIATh 3aKOHBI U IPUHITUTIBI (DU3UKHU B
BU/JIC MATEMaTUYECKUX YpaBHEHUH, HopMy,
rpadMKOB, KAUECTBEHHOT'O OMUCAHHUS; IPUMEHSTh
OCHOBBI IICUXOJIOTUHU, METOIUKH MPENOJIaBaHus B
MeJarornyeckou NesTeNbHOCTH.

B-OIIK-1 — BrnageTs: HaBbIKaMH PEIICHUS
HAyYHO-HMCCIIEIOBATEIBCKHX 3a/1a4 B 001aCTH
AKCIIEPUMEHTAILHON U TEOPETUYECKON (PU3UKU;
MeJarorn4eCKUMHU TEXHOJIOTUSIMH,
HE0OXOIMMBIMH JIJIS1 BEJICHHS IIPETI0aBaTeIbCKOM
JESITENbHOCTH.

OIIK-4 - Crioco6eH onpenensts chepy
BHEJPEHUS pe3yJIbTaTOB HAYUHBIX HCCIIEI0BaHUN
B 00J1aCTH cBOEH MpoeccuoHaTbHON
NeSITETbHOCTH:

3-OI1K-4 — 3HaTh: OCHOBHBIE dTambl BHEAPEHUS
Pe3yJIbTaTOB HAYYHBIX MCCIIEI0BaHUN B 00JaCTH
cBoel MpodecCuoHaNbHOM AesTeTbHOCTH
V-OIIK-4 — YMeTb: NpOBOAUTH aHAIHU3
MOTEHIHATIbHBIX Cpep BHEAPEHUS pE3yIbTaTOB
Hay4YHBIX UCCIIEJIOBAHUN B 00JIaCTH CBOEH
poeCcCHOHATBLHOM 1eATEIbHOCTH

B-OIIK-4 — Bnanets: HaBbIKaMu anpoOarum
pE3yJIbTaTOB HAYYHBIX UCCIIEOBAHUN

- IACKYCCHS;
- IOMaIllHee 3aaHue;
- 3aj1a4a;

- KOHTPOJIbHAS
pabora;

- IOKJIa/;

- Ipe3CHTAIHS;

- pedepar

HpOMe)KyTO‘-IHaSI aTTecranusa

3auer

OIIK-1 - CiocoOeH npuMeHsTh (pyHAaMeHTaIbHbIE
3HaHUS B 00J1aCTU (DU3UKU TS pEIIeHUs] HayYHO-
HCCIIEIOBATEeNbCKUX 3aJ1ay, a TAK)Ke BIIa/IETh
OCHOBAMH T€IarOT'MKH, HEOOXOIUMBIMU JIJIs
OCYILIECTBIIEHUS MPEMNO0/1aBaTEIbCKOM
JESITENbHOCTH:

3-OIIK-1 — 3nats: pyHnaMeHTaIbHbIE 3aKOHBI U
NPUHIUIB! (PU3UKU; OCHOBBI IICUXOJIOTUU U
MIEarOrUKH.

V-OIIK-1 — YMeTb: IpUMEHSTH N10ITYy4EHHbIE
3HAHMA IJIS PEIICHUS HAyYHO-HCCIIEI0BATENbCKUX
3a/1a4 B CBOEH po(heCCHOHATLHOM JAesITeNLHOCTH;
MPEJCTABIATH 3aKOHBI U IPUHIMIIBI (PU3UKH B
BUJIE MATEeMaTUYECKUX YpaBHEHHH, HopMyII,
rpaMKOB, KAUECTBEHHOT'O ONUCAHMs; IPUMEHSTh

- 3ayeTHas palora;
- KOHTPOJIb IO
UTOTaM;

- TECTUPOBaHUE
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OCHOBBI IICUXOJIOTMH, METOAMKH IIPENOJaBaHUS B
MeJarorn4ecKom NesATENbHOCTH.

B-OIIK-1 — Bnaners: HaBbIKaMu pELICHUS
Hay4YHO-MCCIIE0BATENIbCKUX 3a/1a4 B 001aCTH
HKCHEPUMEHTAIBHON U TEOPETUUECKON (pr3HKH;
[eJarornyeCKUMHU TEXHOJIOTUSAMH,
HEOOXOAUMBIMU IS BEJICHHSI TIPENOAaBaTeIbCKOM
JESTENbHOCTH.

OIIK-4 - Criocoben ompenensits chepy
BHEJPECHUS PE3YJIbTATOB HAYYHBIX HCCIIETOBAHUI
B 00J1acTH CBOEH MPOQheCCHOHATBHOU
JeSITeTbHOCTH:

3-OIIK-4 — 3HaTb: OCHOBHBIC ATaIbl BHEIPEHUS
Pe3yIbTaTOB HAYUHBIX MCCIICOBAHUN B 00JIACTH
cBOCH MpodecCroHABHOMN eATeTbHOCTH
V-OIIK-4 — YMeTh: TpOBOIUTh aHATIU3
MOTCHIIMATBHBIX c(hep BHEAPEHUS PE3yIbTATOB
HAYYHBIX UCCIICJIOBAHMI B 00J1aCTH CBOCH
npodeccCHoHABHOM IeATEIIBHOCTH

B-OIIK-4 — Bnanerb: HaBbIKaMH arpoOarmm
pe3yJIbTaTOB HAYYHBIX HCCIIEIOBAHUIM

8.2. TunoBble KOHTPOJIbHBbIC 33JaHUSl MJIM HHbIe MaTepHAJbl, HEOOXOAMMBbIE [JIsl OLEHKH
3HAHHUI, YMEHUI ¥ HABBIKOB, XapaKTepHU3YIOIIUX 3Tanbl GoOpMUPOBAHUS KOMIIETeH M

@DOH/ OLIEHOYHBIX CPEJCTB IO AUCLUUIUIMHE 00ECIeurnBaeT MPOBEPKY OCBOCHHUS TIAHUPYEMBIX
pe3yibTaToB 00yueHHs (KOMIETEHIMH M UX HMHAWKATOPOB) MOCPEACTBOM MEPONPUATHI TEKylled u
IPOMEKYTOUHOM aTTeCTallMH 110 TUCHUIUINHE.

Onenounsle cpencTsa npuseaeHs! B [Ipunoxennn «DoHA OLIEHOYHBIX CPENCTBY.

8.3. MeTonnueckne MaTepuabl, ONpedesONe NMPOIeAyPhbl ONEeHUBAHHUS 3HAHWW, YMEHWI,
HABLIKOB M (WIH) ONbITa [JAeTeJbHOCTH, XaPaKTePpU3yKIUX IJTanbl (OPMHPOBAHUA
KOMIIETEHIINI

— MHWroroBas arrectanus MO JUCHMIUIMHE SIBJISETCS MHTETPAIbHBIM IOKa3aTeleM KauecTBa
TCOPCTUUCCKHUX W MPAKTUUYCCKUX 3HaHUH W HaBBLIKOB 06yqa}onmxcs1 10 JUCHUIUIMHE U
CKJIaJIbIBAETCSI U3 OIICHOK, MOJIyYE€HHBIX B XO/I€ TEKYIIeH U MPOMEXYTOYHON aTTeCTalllu.

— Tekymas aTrrectanus B CEMECTpe MPOBOJIUTCS C LENbI0 OOECleYeHUs CBOEBPEMEHHOM
o0paTHOW CBSA3M, I KOPPEKIMHM OOy4YeHMs, AaKTUBU3ALMH CaMOCTOSTEIbHON paboThI
oOyJaromuxcsi.

- HpOMe)KyTOqHaH arrecTanud nOpeaHazHauCHa JIA 00BEKTUBHOTO NOATBCPKIACHUA U
OLCHUBAHUA JOCTUTHYTBIX PE3YJIbTAaTOB 06y‘—IeHI/I$I MMOCJIC 3aBCPIICHUA HU3YUYCHUIA
JUCIUTLTHHEL.

— Texkymas arrectanus OCyIIeCTBISETCA ABa pa3a B CEMECTp:

o xkouTponbHas Touka Ne 1 (KT Ne 1) — BbICTaBIsIETCS B QJIEKTPOHHYIO BEIOMOCTh HE
no3iHee § Henenu y4eOHOro cemecTpa. BiirodaeT B ce0si OLEHKY MEpONpHUSTHH
TEKYIIEr0 KOHTPOJISI ayJUTOPHOM M CaMOCTOSITENbHON paboThl oOydaroierocs 1mo
paszenaM/TemMaM y4eOHOH MUCIUIUIMHEI ¢ | 1o § Hemenmo y4eGHOro cemecTpa.

o xkoHTpoabHas Touka Ne 2 (KT Ne 2) — BeicTaBiseTcs B 3JIEKTPOHHYIO BEIOMOCTh HE
no3nHee 16 Henmenu yueOHOro cemectpa. Brioyaer B ce0si OLIEHKY MEpONpHUATHI
TEKYLEr0 KOHTPOJS ayIUTOPHON M CaMOCTOATENbHOM paboThl 00yYaromerocs mo
paznenam/TeMaM y4eOHON JUCIUTUIMHEL ¢ 9 mo 16 Henmemo yaeOHOTO ceMecTpa.
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— Pesynbrarhel TeKkymed M MPOMEXYTOUHOM aTTECTAllMM MOJBOIATCS MO IKajie OauibHO-

PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHIOBO#i cucTeMBbI / Henenst bann
OueHo4HoOe cpeacTBO Munumym* Maxkcumym**
Tekymasi arrecranus 1-16 36 - 60% or 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
mecmuposanue 6 (60% ot 10) 10
KonTpoabHast Touka Ne 2 15-16 18 (60% ot 30) 30
KOHmMpOIbHAas paboma 9 (60% ot 15) 15
peghepam 9 (60% ot 15) 15
24 - 60% ot
IIpomexyTouHas aTTecTauus - 40
MaKCHMYMa
3auer - 24 (60% ot 40) 40
3auemnas paboma - 9 (60% ot 15) 15
KOHMPOIIb NO UMO2AM - 9 (60% ot 15) 15
mecmuposanue - 6 (60% ot 10) 10
HUTOI'O no aucuuIinge 60 100

* - MUHUMAJIBHOE KOJIMYECTBO OAJIJIOB 33 OLIGHOYHOE CPEJCTBO — ITO KOJMUYESCTBO OAJIOB, HAOpaHHOE

oOyuaromumcs,

Inpun KOTOPOM OHOCHOYHOC CpPCACTBO 3aCUUTHLIBACTCA,

B IIPOTHBHOM ClIy4ac

06yqa101111/11‘/'1csl AOJDKCH JIMKBUIUPOBATDH MOSABHUBIIYIOCA aKaJJCMHUYCCKYIO 3a10JDKCHHOCTD I10 TeKyuIefI
WIM TPOMEXYTOYHOM aTTecTaliud. MHUHUMaIbHOE KOJIMYECTBO OalsioB 3a TEKYIIYI aTTEeCTaluio, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBE, M MPOMEXKYTOUHYIO aTTecTannio coctasiser 60%
OT COOTBETCTBYIOIIUX MaKCUMAIbHBIX OaIIOB.

8.4. IlIkaja oueHKH 00pa3oBaTeJbLHBIX J0CTHKEHUI

HtoroBas aTrrecrainus 1mno TUCIUILUIMHE olleHHBaeTcs o 100-0amipHON mIKane U MpeicTaBiseT
cymMmMy OayioB, 3apaOOTaHHBIX OOYYaIOIIMMCS TPU BBIMOJHEHWW 3aJaHUN B paMKax TEKyIled Hu
MIPOMEKYTOUHOM aTTeCTaIHH.

Cymma
0as10B

Orenka o 4-x 0a/JILHOM LIKaJIe

Onenka
ECTS

TpeGoBanusi K yPOBHIO OCBOEHUSA
y4eOHO TUCUUIIMHBI

90-100

5 - «OoTIMYHOY/ «3aUTEHO)

OneHka «OTIIMYHOY BBICTABIISIETCA
oOydJaroremMycsi, €CJIu OH IITy00KO
Y TIPOYHO YCBOMJI IPOIPAMMHBIH
MaTepual, UCUEePIIbIBAIOLIE,
IIOCIIE0BATENBHO, YETKO U
JIOTUYECKH CTPONHO €r0 U3JIaraer,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C
MIPAKTUKOM, HCIIOIB3YET B OTBETE
MarepHail MOHOTrpapuIecKoit
JUTEPATYPHI

85-89

4 - «XOpPOIIO»/ «3aUTEHOY

O11eHKA «XOPOIII0» BBICTABIISICTCS
oOyuJaroiemMycs, eCiii OH TBepO
3HAET MaTepual, IPaMOTHO U 110
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CYIIECTBY M3JIaraeT ero, He
75-84 C JIOTTyCKas CYIIeCTBEHHBIX
HETOYHOCTEN B OTBETE HA BOMPOC

70-74

65-69 OreHKa «yI0BJICTBOPUTEIIBHOY

BBICTABIISICTCS] 00yUaIOIEMYCS,
€CJIM OH UMEET 3HaHUS TOJIbKO
OCHOBHOTO MaTepualia, Ho He

3 - «yZIOBJIETBOPUTEIILHOY/ YCBOMJI €T0 JIeTaJIeH, I0IyCKaeT
60-64 «3a4TCHOY E HETOYHOCTH, HEJIOCTATOYHO
paBUIbHbIE (POPMYITHPOBKH,
HapyIlIEeHUs JOTHYECKON
MOCIIEI0BATEIbHOCTH B U3JI0KEHUN
IPOrpaMMHOT0 MaTepuaa

OrneHka «HeY0BIETBOPUTEITHHOY»
BBICTaBJISIETCS 00yYaromeMycs,
KOTOPBIN HE 3HACT 3HAYUTEIHLHON
YaCTH MIPOTPaMMHOTO MaTepuara,
JIOTIYCKaeT CYIIECTBEHHbIE

F omn6Oku. Kak nmpasuio, oneHka
«HEYIOBIETBOPUTEIILHO» CTABUTCS
o0Oyuarouumcs, KOTOpbIE HE MOT'YT
MPOJOKUTH 00ydeHue 6e3
JIOIIOJTHUTEILHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIUILTUHE

2 - «HEYIIOBIIETBOPUTEIHHOY/
«HE 32UTCHO»

0-59

9. IEPEYEHbD QCHOBHOFI MU JONOJIHUTEJBHON YYEBHOM JIMTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCHUAILINHBI

@) OCHO6HAA yueOHas Tumepamypa:

1. AN PAH - MockoBckas me3oHHas (abpuka (MM®) [Odunmanssiii caift]. — URL:
https://www.inr.ru/mmf.html

2. KimmanoB B.A. PammoOuonormueckoe W JO3UMETPHUYECKOE IUIAHUPOBAHHE JIyYEBOW H
paaMOHYKIMIHOW Tepanuu [DnekTponHsiil pecypc] / B. A. Knumanos. - Mocksa: HUSY
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Tekcr: SIICKTPOHHBIN I URL.:
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Meroanueckue yka3zaHus IpuBeAeHbI B [ [prioxkeHusx:

Mertoanueckue peKOMEHAAMU M0 OCBOEHUIO JNUCHUILIMHBI «HOBBIE TEXHOJIOTMU B AIEPHOM
MEIUIIMHE)),;
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Meronuyeckue pexomeHaanuu «CroBapb TEpPMUHOB MO y4eOHOUW muctumimHe «Hoble
TEXHOJIOTHH B AJIEPHON MEIUIITHE).

12. MEPEYEHb HH®OPMAIIMOHHLIX TEXHOJIOTHWH, WCHOJB3YEMBIX IIPH
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O TIIPOIECCA 10O JUCHUIIVIMHE,
BKJUIIOYASA NEPEYEHD I[TPOIT'PAMMHOI'O OBECIIEYHEHUA 1 THPOPMALIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)
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Hcnonp3oBanne WHPOPMAITMOHHBIX TEXHOJOTHHA TPH OCYHIECTBICHHHA O00pPa30BaTEIBHOTO
nporecca Mo JUCHHUIUIMHE OCYIIECTBISIETCS B COOTBETCTBHH C YTBEPXKICHHBIM [lonokeHuem o0
DnexTpoHHOU HH(pOpMaMOHHO-00pa3zoBaTenbHol cpene MATD HUSY MUODU.

DOnekTpoHHas cucreMa ynpapieHuss oOydenwem (LMS) wucmonp3yercs ans peanu3aiiu
00pa30BaTeNbHBIX MPOTPaMM IPU OYHOM, TUCTAHIIMOHHOM W CMCUICHHOM pEXHME OOyUYCHHUS.
Cucrema peanu3yer CIeIyIOIIHe OCHOBHBIE ()YHKITHH:

— CO3JIaHHE U YIpPaBJICHUE KJIACCaMU,

— CO3J1aHHUE KypCOB;

— OpraHu3anys 3aliCy yYallnXcs Ha Kypc,

— MPEeAOCTaBJIICHHE JOCTYIA K YIeOHBIM MaTepuaiaM Il YIaIuxcs;

—  myOnuKanus 3aJaHuil sl Y9eHUKOB,;

— OILICHKA 33/IaHUH yJalluxcsi, IPOBEICHHE TECTOB U OTCIICKHUBAHUE porpecca 00ydeHus;
— OpraHu3aiys B3aMMOJICHCTBHS yYaCTHUKOB 00pa30BaTEIBHOTO MPOIIECCa.

CucreMa UHTETPUPYETCS C AOMOJIHUTEIBHBIMU CEPBUCAMHU, 00ECIIEUNBAIOIIMMU BO3MOKHOCTD
UCIIOJIb30BaHUsI TakKWX (YHKIMH Kak pabo4uMii KajeHIapb, BHJIEO CBS3b, MHOTOIIOJIE30BATEIBCKOEC
pellaKTUPOBaHKUE JTIOKYMEHTOB, CO3laHue (DOPM ONMPOCHUKOB, MHTEPAKTHBHAS JIOCKA JIJISI PHCOBAHHMSI.
ABTOpH3AITUS TOJIH30BATENICH B CUCTEME OCYIIECTBIISCTCS IMOCPEICTBOM KOPITOPATUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Mepeyensb nHGOPMANMOHHBIX TEXHOJIOTHIi:

— HCIIOJIb30BAHHUE KOMITBIOTEPHOTO TECTUPOBAHHUS 10 UTOTAM M3yYCHUS Pa3/IeIIOB JUCITUTUINHBL,

— TMpoBEepKa JOMAallHUX 33aJlaHUil W  KOHCYJIBTUPOBAHHE  TIOCPEIACTBOM  DJICKTPOHHOMN
00pa3oBaTesIbHOI cpefbl;

— HCIIOJIb30BAHHE DJIEKTPOHHBIX MTPE3CHTAIMNA TTPH POBEIACHUH MTPAKTUYCCKUX 3aHITHH;

— HCIIOJIb30BaHKE 00YYaIOIUX BUICO(DUITBMOB;

— HCIOJb30BaHKe TEKCTOBOTO peaakropa Microsoft Word,

— HCIOJb30BaHKe TabauuHoro peaakropa Microsoft Excel;

— HUCronb30BaHue TeKcToBOro peaaktopa NoteBook (biokHOT).

12.2. Ilepeyensb NpPOrpaMMHOIo odecreyeHus :

— KOMITBIOTEpPHAS KOHTPOJIHHO-00yYaroIas TECTOBAasl MporpaMmma ¢ OTKPBITOM JiniieH31el (00oouka
MyTestX);

—  JIMIIEH3UPOBAHHAs! KOHTPOJILHO-00YJarOII[ast TECTOBAs POrpaMMa ¢ BO3MOYKHOCTBIO HCIIOJIb30BAHHUS
on-line «Indigo»;

— TPOrpaMMBbl, IGMOHCTpAIMH BHIe0 MaTepraioB (pourpsiBaresns Windows Media Player);

— TekcToBbIH pepakTop Microsoft Word,;

— TabmuHbIii penakrop Microsoft Excel,

— penaxrop npe3enTarmii Microsoft PowerPoint;

— TtekcroBbiid penaktop NoteBook (brokHor);

— Opayzep — Google Chrome.

12.3. Mlepeuensb nHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

JlocTyml K DJIGKTPOHHBIM OMOJIMOTEYHBIM pecypcaM M AJIEKTPOHHOW OMOIMOTEYHOW CUCTEME
(OBC) ocymecTBsieTCst TOCPEACTBOM CIELUANBHBIX pa3AesoB Ha opunmaibHoM caiite UATD HUAY
MU®U. ObecrieueH T0CTyM K 3JIEKTPOHHBIM KaTtasioram ouoimorekn MATD HUAY MUDU, a Takxke
AIIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (DUMOC), chopMUpOBaHHBIM Ha OCHOBAHHM MPSIMBIX
JIOTOBOPOB € IPaBOOOIaAATENIMU YUeOHOM U yuyeOHO-METOIMUECKON JIUTEepaTypbl, METOAUYECKUX
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(nHOpMaIHsT HOPMATHBHO-TIPABOBOTO XapaKTepa Ha OCHOBE COBPEMEHHBIX KOMITBIOTEPHBIX U
TEJIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA);

3JIEKTpOHHO-0MOmMoTeyHas cuctema HUAY MUODU,
http://libcatalog.mephi.ru/cqgi/irbisé4r/cgiirbis_64.exe?C21COM=F&I21DBN=BOOK&P21DB
N=BOOK;

9JIEKTPOHHO-OMOIMOTEeYHas cucTeMa «AOykey, https://ibooks.ru/;

9JIEKTPOHHO-OMOIMOTEYHAs: CHCTEMa u3aTenbeTBa «Jlanby, https://e.lanbook.com/;
ANIEKTPOHHO-OMOIMoTeYHas cucrema «tOpaiity, https://urait.ru/;

0a3bl  JaHHBIX  DJICKTPOHHOM  OmOmHoOTeuHON  cucTeMbl  «KOHCYIBTaHT — CTyAEHTa»,
https://www.studentlibrary.ru/;

aseKTpoHHO-0MboTeunas cuctema BOOK.ru, https://book.ru/;

0a3oBast BepcHsi AIeKTPOHHO-0nbmoTeuHoi cuctembl IPRbooks, https://iprbooks.ru/;

Hay4JHas 3JeKTpoHHas oubimoreka eLIBRARY, https://www.elibrary.ru/.

13. OIMMCAHME MATEPHAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM I
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA IO JUCHUIIJIMHE

Ocnamenue JAEeKUUOHHbBIX 3auHAmMuI:

kommnbroTep Kapun7-E7500 INTEL PENTIUM E7500 (3 mit.);

tenesu3op LED: LCD Samsung LE46D550K1W 46" (116 cm) (1 mir.);

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

npoekrop ACER P5290 (1 mir.);

BUJCOJIEKIIMM M JIEKIMH B (opMe MyJIbTUMEIUNHBIX NPE3eHTallMd IO JUCLMILIMHE,
KOMITbIOTEPHBIE TECTUPYIOIIME MPOrpaMMbl JJisi MPOMEXYTOUHOTO M HTOrOBOTO KOHTPOJIS
3HaHWUMH, yueOHbIE (PUIIbMBI.

OCHameHue RPpAKMUYECKUX 3auamuii:

JlaGopaTtopuss MEIMIMHCKON paJHalMOHHOW (HU3UKU OTAeNa paJuallMOHHON Ouodu3uku

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

nomMerienue NelO8 (ycraHoBKa Ui HEHTpoHHOW Tepanuu Ha Oa3e reneparopa HI'-14
(omepatopckas));

nomenienue Nel09 (komruiekc mnpoToHHoM Tepanuu «IIpomereycy» (omepaTopckas),
obopymoBanue i exemaHeBHOTO KoHTposis IMRT moneit u  KOHTponsh KadecTBa
TEpaneBTHYECKOTO MyYKa JIMHEHHBIX yCKOpUTEINeh);

aynutopust Ne201 (3an ans npoBeneHus: KoHhepeHuui);

aynutopust Ne205 (yueOHbIi Ki1ace).

Ha6opaTome pa3pa60TKI/I " SKCILTyaTallun O6J'Iy‘-IaIOIJ_ICI71 TCXHUKU OTACIa paﬂHaHHOHHOﬁ

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

nomemnieHue NelO8 (ycraHoBka ansi HEWTpOHHOM Tepanmuu Ha Oasze reHeparopa HI-14
(HEeUTPOHHBIN KaHbOH));

nomenienne Nel09 (xomruiekc mpoToHHOHM Teparnuu «lIpomereyc» (CHHXPOTPOHHBIA 3ai),
KOMIUIEKT JI03UMETpruUecKoro ooopymnoBanus npousojctea PTW Freiburg, ['epmanus);
nomenieHue Ne311a (yckopurens 35eKTpoHOB «NOVAC-11» (yCKOpUTENBHBIN 3a1));
aynutopus Ne201 (3an s npoBeaeHUsT KOHGEPEHITH );

aynutopus Ne205 (yueOHbIH Kimace).
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Otnenenne KIMHUYECKOW nosumerpuu W Tomomerpuu MPHIL um. A.®. Ilpi6a — dunmana

OI'bY «<HMUILI pagunonoruny» Munsnpasa Poccuu:

— KoOH(epeHII 3aJ1 PEHTTeHOJIOTHIECKOr0 KOpITyca,

— 31anue Ned:

O cumysrop Philips SLS,

ammapar a1 opaxutepanuun Gamma med +,
yckopureis Elekta Synergy S,
yckoputenb Philips Sl 20,
yckoputenb PhilipsS| 75,
raMma-TepaneBTHUecKuii anmapar 1erabalt.

O O OO

14. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenbr oOpa3oBaTeJbHbIX TEXHOJIOTHH, MCHOJb3YyeMbIX MNPH OCYHIECTBJICHUH

06pa3OBaTean0r0 npouecca mo 1MCHUIIJInNHE

Ne HaumenoBanue Buj zanarni KoamnuecrBo HauMeHoBanue aKTHBHBIX U
n/n pasiena (1ekuum, aK. 4. HHTEPAKTUBHBIX ()OPM NMPOBeIeHUA
JMCIHILTAHDBI NMpaKTHYECKHe 3aHATHH
71
JadopaTopHble
3aHATHSH)
1. Pazgen 1. JIEKLIUHU 4 - IEMOHCTpaIus TabJIull, ClIaiIoB,
JlyueBas Tepanus CHCIMATU3UPOBAHHBIX

I1U-ME€30HaMU

po¢eCCUOHAIBHBIX U300PAKEHUH,
WHCTPYMEHTOB U almnapaTosB;
- IOKa3 y4eOHBIX BHICOMATEPUAIIOB

MIPAKTUYECKHE 10
3aHATHS

- y4acTHe B HayYHBIX KOHPEPEHIUX;
- pepepaTtuBHas pabora;

- CUTYaIlMOHHBIE 3a]1a9H, KEHCHI,
JIeTI0Bast UTpa;

- KOMITBIOTEPHBIE CUMYIISIIUH;

- IMCKYCCHSI [TO TEME 3aHATHS;

- TPEHUHTOBBIE ()OPMBI TPOBEACHUS
MPAKTUYECKUX 3aHITUI

2. Paznen 2. JIEKIIAN 4
JlyueBas Tepanus
MOHAMM TeIIUs U
KHCIIOpO/ia

- IEMOHCTpaIHsI TaOJIUII, CIIaiIOB,
CHEIUATM3UPOBAHHBIX
npodeccHoHANBHBIX U300paXKEHHH,
WHCTPYMEHTOB H aIlllapaToB;

- MOKa3 y4eOHBIX BUJICOMATEPHATIOB

MIPAKTUYECKHE 10
3aHATHS

- ydyacTue B Hay4YHbIX KOHPEPEHIHSIX;
- pedepaTuBHas paboTa;

- CUTyallMOHHBIC 3a/1a4H, KEHCHI,
JieNioBas Urpa;

- KOMITBIOTEPHBIEC CUMYJISLINN;

- TUCKYCCHS IO TeME 3aHATHS;

- TPEHUHTOBBIE ()OPMBI TPOBEACHUS
MPAKTUYECKUX 3aHITUI
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Pasznen 3.

JlydeBas Tepanus

AHTUIIPOTOHAMU

JICKIIUU

- IEMOHCTpAIHsI Ta0JINII, CIIalIOB,
CIICIMATU3UPOBAHHBIX
podecCHOHATLHBIX U300paXKEHUH,
HHCTPYMEHTOB M aIllapaTos;

- IOKa3 y4eOHbIX BHICOMATEPHUAIIOB

IIPAKTHYCCKUEC
3aHATHUA

10 - y4acTHe B HAyYHBIX KOH(PEPEHIUSX;

- pecdepaTuBHas paboTa;

ACJIOBasd HUIpa,

IMPAKTUYCCKUX 3aHATUH

- CUTYallMOHHBIE 3a7]a4H, KEWCBI,

- KOMIIBIOTEPHBIE CUMYJIALINH;
- IUCKYCCHS 10 TEME 3aHATUS;
- TPEHUHTOBBIE ()OPMBI TPOBEACHUS

14.2. ®opMbl OpraHu3aliu caMoOCTOATE]IbLHONH PadoThl 00y4yaoImUXcs: (TeMbl, BBIHOCHMBIE LIS

CAMOCTOSITEJILHOI0 HM3YYeHHsI; BONPOCHI [JIA CAMOKOHTPOJISA; THUIOBBIE 3aJaHus s
CaMoONpoBePKHU
Tema, BbIHOCUMAas
Ne Pasiensr st CamocrosiTesibHas padoTa Komaec
n/n | JHCUMIUIHHBI CaMOCTOSATEIbHOTO 00YHAIOUUXCH 10X KOHTPOIEM TBO aK. 4.
npemnojaBarteJis
H3y4YeHHs
1. Paznean 1. 1.1. UcTopuueckas - paboTa B OTJeNe pagualioOHHON 10
JlyueBasi cupaBka. ®usnueckue | 6modusuku MPHI] um. A.®. 11pi6a;
Tepanus nu- OCHOBBI JTy4eBOU - y4aCTHE B HAYYHBIX
Me30HAMH Tepanuy MM-ME30HaMU | KOH(EePEeHLUX;
- paboTa ¢ TEXHUYECKON 1 HAy4HOH
JIOKYMEHTaLUEH;
- pepeparuBHas pabora
2. 1.2. LleHTps! J1yueBOi - paboTa B OT/€Je paJualiOHHON 12
Tepanuu nu-me3oHamu | ouopusuku MPHIL um. A.®. 1{p16a;
B Mupe 1 B Poccun. - ydacTue B Hay4YHbIX
[epcriekTBBI KOH(EpEHIIHSX;
- paboTa ¢ TeXHUYECKOM U HayYHOH
JIOKYMEHTaIUEH;
- pecdepaTuBHas paboTa
3. Pazgen 2. 2.1. Ucropuueckas - paboTa B OT/€JIe pauallMOHHON 10
JlyuyeBasi crpaBka. Ouznueckue | ouopmzuku MPHII um. A.@. [{p10a;
Tepanus OCHOBBI JTy4eBOH - ydacTue B HAy49HbIX
HOHAMMU TeJIusl | TepaIuy NOHAMU TeTHsl | KOH(pEpeHIINsX;
U KHCJIOpOoAa U KUCIIOpoJia - paboTa ¢ TeXHUYECKOM U HayYHOH
JIOKYMEHTaIUEH;
- pedepatuBHas pabota
4. 2.2. lleHTpBI TydeBOM - paboTa B OT/elIe paTuaIlliOHHON 12
Tepanuu noHamu renust | omodusuku MPHI] um. A.®. [1p10a;
Y KUCIIOPOJIa B MHPE U | - Y9acTHE B HAYIHBIX
B Poccun. KOH(EpeHIHSIX;
[TepcriekTrBBI - paboTa C TeXHUYECKON 1 HAy4YHOI
JIOKYMEHTaLUEH;
- pecdepaTuBHas paboTa
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5. Pazgen 3. 3.1. Ucropuueckas - paboTa B OT/EJe paualliOHHON 10
JlyueBasi cinpaBka. usnueckue onoduzuku MPHII um. A.®. [{p10a;
Tepanus OCHOBBI JTy4€BOMH - y4acTue B HAyIHBIX
AHTHNPOTOHAM | TEpaluu KOH(pEpEHIIHSIX;
U AQHTUIIPOTOHAMHU - paboTa ¢ TeXHUYECKOH U HAyYHOH
JIOKYMEHTaIUEeH;
- pecdepaTuBHas paboTa
6. 3.2. [Ilpumenenue - paboTa B OTJeNe pagualioOHHON 12
AQHTHUIIPOTOHOB ISt onoduzuku MPHII M. A.®D. 1{p16a;
JTy4eBOil Teparuu B - y4acTue B HAy4HbIX
Mmupe u B Poccun. KOH(EpEeHIHSX;
[TepcriekTHBBI - paboTa C TeXHUYECKON 1 HAy4YHOMH
JOKyMEHTalue!;
- pedepaTuBHas padbota

15. OCOBEHHOCTHU PEAJIM3ALUU JUCHUIIJIMHBI 1JIs1 UHBAJIMAO0B U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

B cooTBeTcTBHE C METOAMYECKMMH peKoMeHIanusiMu MunoOpraayku PO (yrB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpeamnoiaraercsi UCIOJIb30BaTh COLMATbHO-aKTUBHBIE U pedIieKCUBHBIC
METOABI OOyUYEHHsI, TEXHOJIOTUH COLUOKYIbTYpHOU peabmmuranmu odydaronmxcsi ¢ OB3 ¢ menbio
OKa3aHMsI IOMOILY B YCTAHOBJIEHUH MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH.

OOydeHue Ml C OTPaHUYEHHBIMM BO3MOKHOCTSIMH 3/I0pPOBbSl OCYILECTBISIETCSI C YYETOM
UH/IUBUYAJIbHBIX NCUXO(U3MUECKUX OCOOCHHOCTEH, a Uil MHBAJIMJOB TAK)KE B COOTBETCTBUU C
WMHAMBUAYaJIbHON NporpaMMoin peabuinTaluy HHBAIU/IA.

Jnst aMui ¢ HapyumieHMeM cJIyXa BO3MOXKHO TIpeJoCTaBlieHne WH(OpMAIMd BHU3YaJIbHO
(KpaTKui KOHCHEKT JIeKIMH, OCHOBHAas W JIONOJIHUTENbHAs JHUTeparypa), Ha JIEKIMOHHBIX MU
MPAKTUYECKUX 3aHATHUSIX JOMYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaK K€, CypAONEepeBOTYMKOB U
TU(IIOCYPAOTIEPEBOTIUKOB.

OneHka 3HaHUH OOYYaIOIIMXCS HA NPAKTHUUYECKUX 3aHATUSAX OCYIIECTBISETCS Ha OCHOBE
IIMCBbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOINPOCHI, IMCBMEHHO BBINOJIHEHHBIX NMPAKTUYECKUX 3aJaHHUM.
Joxian Tak ke MoKeT ObIThb IpeJCTaBieH B NMHUCbMEHHOH (opme (B Buue pedepata). Ilpu stom
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KadeCTBY M3JIOKEHHsI MaTepuana
(MOHATHOCTb, KauecTBO peYM, B3aUMOACWCTBUE C ayIUTOpHeH M T.A.) 3aMEHSIOTCS Ha
COOTBETCTBYIOILIME TPEOOBaHUA, NMPEAbSBISIEMblE K MUCbMEHHBIM padoTaM (KauecTBO OQOpMIICHUS
TEKCTa M CIHUCKA JIMTEPATypbl, TPAaMOTHOCTb, HAJIWYUE WJUIIOCTPALIMOHHBIX MarepuayioB U T.1.). C
YU4E€TOM COCTOSIHMSI 370pPOBbsSI MPOCMOTP KHHO(UIBMA C TMOCIEIYIOIIMM aHaJIu30M MOXET ObITh
IpOBE/IEH oMa (Hampumep, Mpu HEOOXOTUMOCTH JONOJHUTEIBHON 3BYKOYCHIIMBAIOIIEH anmapaTypsl
(naymHukun)). B Takom ciaydae — oOydarommMiics — MpeNOCTaBlI€T NUCHbMEHHBIM  aHAU3,
COOTBETCTBYIOLIHH MPEIbIBIIEMBbIM TPEOOBAHUSIM.

IIpomexyrouHas aTtectauus IJi JIMI C HAPYLIIEHUSMHU ClyXa MPOBOJUTCA B NMHCbMEHHOMN
dopMe, TpU 3TOM HCHOIB3YIOTCS OOIIME KpUTepuu oleHuBaHusd. [Ipm HeoOxomumocTH, Bpems
MOJrOTOBKU Ha 3aueTe/9K3aMeHEe MOXKET ObITh YBEIMYEHO.

JUis M ¢ HapylieHHeM 3peHMsl JONyCKaeTcsl aydualibHOEe MpeocTaBiIeHHe HH(POpMaIiu
(HampuMep, ¢ UCHOIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), a TaK K€ MCIIOJIb30BaHUE Ha JIEKIHUIX
3BYKO3AIHUCHIBAIOIINX YCTPOUCTB (AMKTO(GOHOB M T.a.). JlomyckaeTcsi NMPUCYTCTBHE Ha 3aHATHIX
accHUCTEeHTA (TIOMOIIIHUKA), OKA3bIBAIOIIEr0 00YJYarOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIITb.
OneHka 3HaHUM OOyJaroIMXCs HAa MPAKTUYECKUX 3aHATHSAX OCYLIECTBISIETCS B YCTHOW (opme (Kak
OTBETHI HA BOIPOCHI, TaK M MpakTudeckue 3ananus). [Ipm HeoOXomumocTH aHanmu3a (GuibMa MOXET
ObITb 3aMEHEH ONHMCAHUEM CHUTYallud MEXITHUUYECKOrO B3aMMOACHUCTBUS (Ha OCHOBE OIbITA
PECIIOHIEHTA, XYI0KECTBEHHOM JUTEpaTyppl M T.JA.), MO3BOJIIOIIMM OLEHUTh CTEIEHb
COPMHPOBAHHOCTH  HABBIKOB  BJIQZICHUA METOJAaMHM  aHajlu3a W BBIABICHUSA  CHEHU(PUKH
(YHKIMOHUPOBAHUS M PAa3BUTHS TCUXUKH, IO3BOJIIONIMMH YYUTHIBATh BIUSHUE STHUYECKUX
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¢dakTopoB. Ilpm mnpoBeneHMHM NPOMEXKYTOUHOW aTrTeCTallMU JUIsl JIMIL C HapyIIEeHUEM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOECEJ0BAHUE 110 BOIIPOCAM.

Jluna ¢ HapymIeHMSIMM ONIOPHO-IBHMIAaTeJbHOI0 Aanmapara He HYXAATCA B 0COOBIX
dopmax mnpenocraBieHUs Yy4eOHbIX MarepuanoB. OJHAKO, ¢ Y4ETOM COCTOSHHUS 3]I0pOBbsSI 4acCTh
3aHATUI MOXET OBbITh peann30oBaHa AWCTAaHUMOHHO (mpu momou cetu «MuHTepuer»). Tak, mpu
HEBO3MOXKHOCTH MOCELIEHMSI JIEKLIMOHHOTO 3aHATHs 00yJaroIUICs MOKET BOCIIOJIb30BaTbCS KPATKUM
KOHCIIEKTOM JICKIIHH.

IIpy HEBO3MOKHOCTM IIOCEIIEHUS MNPAKTUYECKOrO 3aHATHS  OOyYarolUics JI0JKEH
NPEOCTaBUTh MUCHMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, MTUCHbMEHHO BBITIOJTHEHHOE MPAKTHYECKOE
3amanue. Jlokmaa Tak ke MOXKET OBbITh NMPEJOCTABIICH B MUChbMEHHOU GopMme (B Buae pedepara). [Ipu
3TOM TpeOOBaHUS K COJACPKAHHIO OCTAIOTCS TEMU K€, a TpeOOBaHMA K KadeCTBY H3JIOKEHUS
Mmarepuaia (IOHATHOCTb, KayeCTBO PEUYH, B3aUMOJEHCTBHE C ayIUTOpHEH U T.1.) 3aMEHSAIOTCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MpPEAbsBIsEMble K MUCbMEHHBIM paboTaM (KauecTBO O(OpMIICHHUS
TEKCTa U CIMCKA JIUTEPATYPhl, [PAMOTHOCTb, HAJIMYNE WJUTFOCTPALIMOHHBIX MaTEpPHUajoOB U T.1.).

[IpomexxyTouHasi arrectanusi Ui JIML C HApyIMIEHUSMU ONOPHO-IABUTaTEIBLHOTO armapara
IPOBOJIUTCS Ha OOLIMX OCHOBAHUSAX, IPH HEOOXOAMMOCTH IpOLEAypa 3adeTa/sK3aMeHa MOXKET ObITh
peann30BaHa JUCTAHLIIMOHHO (HampuMep, IpH oMol nporpammsel Skype).

Jlis 3TOro Mo JIOrOBOPEHHOCTH C IpernojaBareieM O0YYaroluiics B ONpeIesICeHHOE BpeMs
BBIXOJIUT HA CBS3b JUISI TMPOBEJCHMS IPOIEAYpHI 3aueTa/sK3aMeHa. B TakoMm ciydae 3ayer/sK3aMeH
ciaetcs B BUje coOeceoBaHMs 0 BompocaM (CM. (OpMbI MPOBEACHUS IPOMEKYTOUHON aTTecTaluu
JUIA JIAL C HApyIICHWsSMH 3peHus). Bompoc W mpakTHUECKoe 3aJaHue BBIOMPAIOTCS CaMHM
IpernoaBaTeseM.

HpI/IMe‘IaHI/IeZ ®DoHIbI OLEHOYHBIX CpC€aACTB, BKIIOYANOINMUC THUIIOBBLIC 3aJdaHUA W MCTOJAbI OLCHKH,

KPUTEPUU OLIEHWBAHUS, IIO3BOJISIIOIINE OLIEHUTh PE3YNIbTAaThl OCBOEHUS JaHHOW AMCIUIUIMHBI
obyuarontumucs ¢ OB3 moryTt Bxoauts B cocta PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

IIporpammy cocraBuiia:

10.A. benukosa — Benymuit uaxkeHep Llentpa 6uorexnonmorui

Penenzenr:

A.A. KoTiisipoB — HauaIbHUK OTACJICHUS] OMOTEXHOJIOTHH, JOKTOP MEIUIIMHCKUX HaYK, mpodeccop
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JUCT COTJIACOBAHUA PABOYEM ITPOT'PAMMBI TACIUTLIAHBI

[Iporpamma paccMOTpeHa Ha 3acelaHuU
OTJeNIeHHs] OMOTEXHOJIOTHIMA

(mpotokoin Ne oT «__ » 20

1)

PykoBoauTens 00pa3oBaTeIbHOM IPOrPaMMBbI
«lHHOBAITMOHHBIC TEXHOJIOTHH B SACPHON
MeaunuHe» HanpasieHus moarorosku 03.04.02
«Du3nKa

«_» 20 T C.H. Kopsikun

HavaneHuk oTneneHuss OMOTEXHOIOTUI

«_» 20 1. A.A. Kotisipos
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JHUCT COTJTACOBAHUS PABOYEN ITPOI'PAMMBI U CIUILIAHBI

PaccMoTpena Ha 3acelaHUH OTIEICHMs
ouorexnomoruit UATD HUAY MUDU u

PEKOMEHI0OBaHa K NEPECYTBEPKIACHUIO

(mpoTtoxoi Ne / ZOT «0{» O 6 ZOz,Zr.)




