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1. IEJIM 1 3AJIAYU OCBOEHU A AU CHUITJIMHBI

Lenp n3yyeHuss IMCHUIINHBIL:

[IOJIyU€HUE 3HAHUH 00 OCHOBHBIX MHHOBALIMOHHBIX TEXHOJIOTMSIX AJEPHOM MEAULMHBI U UX
MPUMEHEHUH B JIy4€BOM TUATHOCTHKE U Tepanuu, PU3N4ecKruxX OCHOBAX MHHOBAIMOHHBIX TEXHOJOTHUIl
AIEPHOM MEIULMHBI, CIIEHUAIN3UPOBAHHBIX LIEHTpPaX JIyueBOM TUArHOCTHUKU M TEpallud B MUPE U B
Poccun, nepcnexktuBax pa3BUTHS MHHOBALIMOHHBIX TEXHOJOTUN AEPHON MEIULIUHBI.

®opmupyemble  JUCUMIUIMHOW 3HAaHMS W yMEHUS TOTOBSAT  BBIIYCKHUKA  JaHHOU
00pa3oBaTeNbHOI MPOrpaMMbl K BHITOJIHEHHIO CIEAYIOIUX 0000IIEHHBIX TPYAOBbIX (QYHKIUH.

3agaum u3yyeHusi TUCHUTIMHBI:

— TIIOJIY4YCHHC 3HAHUU 06 OCHOBHbBIX HMHHOBAIIMOHHBIX TCXHOJOTUAX SII[CpHOfI MCOUIIUMHBI U UX
MNPpUMCHCHUU B Hy‘leBOfI JAUArHoCTUKC U TCpaIlinu, (1)I/ISI/II-I€CKI/IX OCHOBAaxX HWHHOBAIIMOHHBIX
TEXHOJIOTUH SJICPHOW METUIIMHBI, CIICHUAIU3UPOBAHHBIX IEHTPAX JIy4E€BOH JIHMArHOCTHKU WU
Tepanuu B Mupe U B Poccuu, nepcnekTuBax pa3BUTUS MHHOBALMOHHBIX TEXHOJOTUN SIEPHOU
MEIUIIUHBL;

— OBJIQJICHUE HABBIKOM SKCIICPUMEHTAIBLHOIO OIPENICICHUsI MapaMeTpOB Iydyka U JI030BOTO
pacripeiesieHus JUTsl IPOTOHOB Pa3IMYHBIX SHEPTHIA;

— OBJaJIeHUE HaBBIKOM ()OPMHUPOBAHHUS IJIAHOB IPOTOHHOM JTy4€BOM Tepanuy;

— OBJIAJICHUE HABBIKOM IPUMEHSTH (yHIaMEHTAIbHbIC 3HAHKS B 00JaCTH (DU3HMKH JJISl PEIICHUS
HAYYHO-HMCCIICIOBATEIbCKUX 33/1a4, a TAaK)KE BJIAJICTh OCHOBAMH IEJArOTUKU, HEOOXOTUMBIMH
JUTSL OCYILIECTBIICHHSI TIPETIOIaBATEIIbCKOM eI TETbHOCTH;

— OBIIAQJICHUE HABBIKOM OIPENENATh Cepy BHEAPCHHS PE3y/IbTaTOB HAYYHBIX HCCICIOBAHHUN B
obJyactu cBoel MpoecCuOHAIBHON JIEATETbHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOM TPOT'PAMMBI (1a71ee
— OIl) MATUCTPATYPbI

JucnurnnuHa peann3yercs B paMKax 00s3aTelIbHOM YacTH OJioKa «/{MCIUIUIMHBDY MPOTPaMMBbI
MarucTpaTypbl ¥ OTHOCHTCS K OOIIEHAyYHOMY MOMYIIO.

J171st oCBOEHMSI TUCHUIUIMHBI HEOOXOUMBbI KOMIIETEHIIMH, C()OPMUPOBAHHBIE B PaMKaXxX

W3YYEHHUS CIEAYIOIMX TUCIUIUINH!

— HWHocTpanHblii A3bIK B cepe npodheccunoHaTbHOM KOMMYHUKAIIUU

— MHcropus n meTononaorus HaykKu ¥ Npou3BOACTBA

— Kimnanueckast 103UMeTpUs ¥ pajiMaliioHHast 0€30MacCHOCTh B MEIUIIMHCKON paHoJIOT Ui

— Menuko-puznueckne 0OCHOBBI KOMITBIOTEPHOM ToMoOTrpaduu

— Menuko-pusndeckre OCHOBBI PaAHMOHYKJIUIHON JUArHOCTUKU

— IIpou3BoxacTBEHHAs PAKTUKA: HAYyYHO-UCCIIE0BATENbCKas paboTa

— PanmanuonHas naTosorus yenoBeka

— SlnepHo-¢uznyeckue TexHoaoruu u POIT

JIMCUUIIITUHBI ¥ TIPAKTHUKH, I KOTOPBIX OCBOSHUE JAHHOW AUCITUIUTMHBI HEOOXOIUMO Kak
MpEAIIEeCTBYIOIIEE:
— HoBble TeXHOJIOTHH B SIIEPHON MEAUIIHE
— Ounxkonorus
— TlpousBojacTBeHHAs TPAKTUKA: MPEIAUTUIOMHAS ITPAKTHKA
— PammanmnoHHas rurueHa

Jucnunnuaa uzyvaercs Ha | kypce B [ u Il cemecTpax.



3. IEPEYEHb IIJIAHUPYEMbIX PE3YJIBbTATOB OBYYEHHSA 11O AUCHUIIJIMHE,

COOTHECEHHBIX C

OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIVTAHUPYEMbIMH

PE3YJIbTATAMU OCBOEHUA

B pesynbrate ocBoenuss OIl marucTparypbl 00y4arOmIHiics JOHKCH OBJIAJCTH CIICHYIOIIMMHU
pe3yibTaTaMi 00y4YeHUs MO JUCIUILTUHE:

Koanbt HaumenoBanue Ko u HauMeHOBaHUe HHAUKATOPA T0CTHKEHUSI
KOMIIeTeHI U KOMIIETEeHIIUH KOMIIETEeHIIUH
OIIK-1 Cnioco6eH MpUMEHSITh 3-OIIK-1 — 3narb: pyHAaMeHTaIbHbIE 3aKOHBI U
(dbyHIIaMeHTaIbHEBIC 3HAHHUS B MPUHIIMITEI (PU3UKH; OCHOBHI IICHXOJIOTUU U
o0nactu (GU3UKYU AJIS pEeUIeHUs] | MeJaroruku.
Hay4HO-UCCIIEA0BATEIbCKUX V-OIIK-1 — YMeTh: IpUMEHSTH OTY4EHHbIE
3a/1a4, a TaKXKe BIAJICTh 3HAHUA JJI PEeLICHUS] HAy9HO-HCCIIE0BATEIbCKUX
OCHOBaMHU II€/1arOTUKH, 3a7a4 B CBOEH nMpodecCHOHAIBbHON AeITebHOCTH;
HEOOXOAUMBIMU JIJIS MIPEJICTABIISTh 3aKOHBI ¥ PUHITUTIBI (DU3WKU B
OCYILIECTBICHHS BU/JIC MAaTEMaTUYECKUX YpaBHEHUH, HopMy,
IIpenoaBaTesIbCKON rpauKoOB, KAYECTBEHHOT'O OTIMCAHUS, IPUMCHSTH
JEeSITeNIbHOCTH OCHOBBI IICUXOJIOTUH, METOANKY MPEIOIaBaHUS B
NeAarorn4eckon AesTeIbHOCTH.
B-OIIK-1 — BrniageTs: HaBbIKAaMH PEIICHUS
HAy4YHO-UCCIIEI0BATENbCKUX 33]a4 B 00J1aCTH
HKCIIEPUMEHTAJILHON U TEOPETUYECKOHN PU3UKH;
MearOrH4eCKUMHU TEXHOJIOTUSIMH,
HEOOXOTUMBIMHU JJIs1 BEICHUS MTPETOoAaBaTebCKOM
JESTEIIBHOCTH.
OIIK-4 Crnoco6en onpenensts cpepy | 3-OINK-4 — 3HaTh: OCHOBHBIE ATAIbl BHEAPEHUS
BHEJPEHUS PE3YIHTATOB PE3yNbTaTOB HAYYHBIX UCCIIEIOBAaHUN B 00IacTH
Hay4YHBIX UCCIIEIOBAHUN B cBOEM npodeccrnoHalbHOMN 1eATEeIbHOCTH.
o0acTH cBoei V-OIIK-4 — YMeTb: MpOBOAUTH aHAIN3
npodeccnoHanbHOMN MOTEHLIMAJIBHBIX cep BHEAPEHUS pe3yIbTaToOB
JeSITeNbHOCTH HAYYHBIX MCCIIEZIOBAaHU B 00JIaCTH CBOEH
npodeccuoHaNbHON e TEIbHOCTH.
B-OIIK-4 — Bnanets: HaBbIKaMu anpoOaiuu
pe3yJIbTaTOB HAYYHBIX UCCIIEIOBAaHUM.

4. BOCIIMTATEJBbHBIN MOTEHIIUAJ IUCHUTIJIAHBI
He tpebyeTtcs

5. OFbEM JUCHHUIIVIMHBI B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJIEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCS C MPENOJABATEJEM (II0 BHIAM 3AHSATHHA) W HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Konn4yecTBo yacoB Ha BujA padoTHhI 10 ceMecTpaM
Bua padorsl
I \ I \ Bceero
KonTakTHasi padora 00y4aomuxcs ¢
npenojaaBarejaeM
AyIUTOpHBIE 3aHATHS (6Ce20) 32 32 64
B Tom uuce:
JneKyuu 16 16 32




npakmuiecKkue 3aHamus 16 16 32
IIpoMeskyTOUHasI aTTeCTALUSA + 36 36
B ToMm uucie:
3a4em ¢ OYeHKoU + - +

9K3aMEH - 36 36

CamocrosiTesibHast padoTa 00y4arommxcst
CamocrosiTe/ibHasi padoTa 00y4arommMxcst 112 148 260
Bcero (uachr): 144 216 360
Bcero (3aueTHble eIMHUIIBI): 4 6 10

6. COAEP’KAHUE JANCHUIIVINHBI, CTPYKTYPUPOBAHHOE o TEMAM
(PA3JEJIAM) C VYKA3AHMEM OTBEJEHHOI'O HA HHUX KOJHUYECTBA
AKAJEMUYECKHUX YACOB U BUJIOB YYEBHbBIX 3AHATUU

6.1. Pa3nennl JUCHMILUIMHBI U TPYA0EMKOCTH IO BHAAM Y4eOHBIX 3aHATHH (B aKkageMHYeCKHX
gacax)

Buabl yueOHoii padoThI
Henenss| HaumeHoBaHue pa3jesia /TeMbl JUCHUANIIAHBI

Jlek | IIp | Jla6 {Bueayn| CPO

1-10 |1. IIporonHasi Tepanus 8 8 56

1-2 |1.1. AnpoHHas Tepamnus KaKk METOJI JICUCHHUS paKa. 5 4 14
Hcropuyeckas cipaBka

3-5 |1.2. ®usuyeckrue OCHOBHI IPOTOHHON Teparuu. 5 14

IIpeumyiecTBa 1 HETOCTATKHU IPOTOHHOM TEPAITNH

6-8 |1.3. LleHTpBI IPOTOHHOH TEepanuu B MUPE U B

Poccuun. Komnanuu-npon3BoauTen KOMIIJIEKCOB 2 4 14
NPOTOHHOHU Tepanuu
9-10 (1.4. COBpevMeHHOC COCTOSIHUE W TIEPCTICKTHBBI 2 14
IPOTOHHOM Tepanuu
11-18 |2. Nounas (yriepoaHasi) Tepanus 8 8 56
11-13 |2.1. ®usnueckre OCHOBBI HMOHHOH TEpamuy.
[IpenmymiecTBa yriiepoaHO# Teparuu, mo 4 4 20

CPaBHEHUIO C MPOTOHHOM Tepanuein

14-16 |2.2. LleHTpHI yriIepoJHON Teparnuy B MUPE U B

2 4 18
Poccun
17-18 |2.3. COBpel\:IeHHOG COCTOSTHUE U MEPCTIEKTUBBI 2 18
YTIJIEPOJHOMN Tepanun
Hroro 3a | cemectp: 16 16 112
1-10 |3. HeiiTpoHHasi Tepanus 8 8 124
1-3 |3.1. HeiiTpoHHast Tepanus Kak METO/[] JICYUEHHUS pakKa. 4 40
Hcropuueckas cipaBka
4-6 |3.2. JlyueBas Tepanusi Ha ObICTPBIX HEHTPOHAX 2 4 42
7-10 |[3.3. JlyueBas Tepamnus Ha SIHUTEIUIOBBIX/TETIIIOBBIX 2 4 42
HelTpoHax. HelTpoH-3axBaTHas Tepanus
11-20 |4. IHo3uTpoHHO-3MHUccHOHHast ToMorpadus (IIIT) 8 8 124
11-13 (4.1. OcHoBsl [IDT 4 40
14-16 |4.2. [IDT/KT 2 4 42
17-20 |4.3. [I9T-MPT 2 4 42
Hroro 3a |l cemecTp: 16 16 148




|Beero: | 32 | 32 | | | 260 |

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue s3amamus | cemunapwi, Jlab — nabopamopuvie 3ansmus, Bneayo —
sneayoumopras paboma, CPO — camocmosmenvhas paboma 00yuaouuxcsi

6.2. Coaep:kanue TMCHUILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3jeiaM (TeMaMm)

Jlexyuonmnwiii Kypc

HaumeHoBaHue pa3jaesia /TeMbl

Henensn Conep:xkanue
JAUCHHIITAHBI
| cemecTp
1-10 |1. IIporonHas Tepanusi
1-2 |1.1. AnpoHHas Tepanusi KaKk METOJl Drarbl pa3BUTHS AJAPOHHOH JIyUE€BOH Teparuu:
JeueHus paka. Micropuueckas cripaBka |-  MCIIOJIb30BaHUE UCCIIEA0BATENbCKUX MTyYKOB,

IIOMCK OIITUMAJIbHBIX BUIOB, BHCpFI/Iﬁ N3JIYUCHUA,
- IICpeXoJ K HCIIOJIb30BAHUIO
CHICHHUAIIM3UPOBAHHBIX MCAUIIMHCKHUX UCTOYHHUKOB,
OIIPCACIICHUC HOKB.?»B.HPIFI;

- CO3aaHuC ClICHUAIM3UPOBAHHBIX ICHTPOB,
YHI/I(bI/IKaLII/IH napaMeTpoB UCTOYHUKOB U3JTYyYCHU,
CTaHgapTu3anusgd METOJUK.

[IporonHas Tepanus nokasana He mesee 20% ot
BceX OOJIbHBIX, HYXIAIOIIUXCS B Ty4€BOM JICUCHUHU:
- OIIyXOIH, PACIIOJIOKEHHBIE BOJIM3H KPUTUIECKUX
C TOUKH 3pEHUS PAIUOYYBCTBUTEIBHOCTH CTPYKTYP
(mpexacrarenbHast, MOAKETYAOUHAs JKee3a U T.1.);

- OIlyXOJH Yy ACTEM;

- OIYyXOJH, TpeOyIoIIKe ICKaIalli CyMMapHOU
04YaroBoM J03bl (XOPAOMBI, XOHAPOCAPKOMBI);

- TIOBTOPHOE OOJIydeHUE OIyXOJIeH;

- HeonepabeabHbIe WM PELUAUBUPYIOLIHE TIOCIEe
ONEepaTUBHBIX BMEIIATEILCTB OIYXOJIH.

HekoTopsie (akThl 0 IPOTOHHOM Tepanuu:

- Oomee 60 MeT KIMHHUYECKOTO MUCTIOIB30BAHUS (C
1954 r. B bepxumn, CIIIA);

- okoJio 60 meHCTBYIOMUX IIEHTPOB;

- 40 ueHTpoB B MPOLECCE CTPOUTEIHCTBA UITH
MOJTOTOBKU K BBOJY B KCILTyaTaIlHIo;

- O6omee 150000 6oBpHBIX 00TyUEHBI IPOTOHAMU;
- MaKCHUMaJIbHBIA KIIMHUYECKUU onbIT — Jloma-
Jlunga (CILIA) — oxono 20000 601bHBIX;

- peasibHas MPOITyCKHAs CIIOCOOHOCTH
CIEIHAIM3UPOBAHHBIX MPOTOHHBIX IEHTPOB — 300-
1000 uenoBek B roj.

3-5 |1.2. ®usnveckure 0CHOBBI MPOTOHHOM |/l030BOE pacmpe/ie/ieHrne MPOTOHOB Pa3IUIHBIX
tepanuu. [ Ipeumymiectsa u SHEPIrUu.

HEJOCTaTKU MPOTOHHOM Tepanuu
IIpeumyinecTBa NpOTOHHON TE€pAIUU:

- HU3KHUH WM OTCYTCTBYIOIIUN YPOBEHb
00JTy4eHus TKaHEeH, OKPY>KaIOLINX OIyXOJIb;

- Oosee HU3Kas MHTETpalibHAas 103a O0Iy4YeHuUs 3a




KypC JICUEeHUS; BO3SMOKHOCTb CHU3UTh PUCK
MoO0YHBIX (D PEKTOB;

- BO3MOXXHOCTbH YJIYUIICHUS KQUeCTBA KU3HH
MAIMEHTOB BO BpPEeMs U MOCTIE JICUCHHUS;

- camas BbICOKasi MPEUU3UOHHOCTh (TOYHOCTB);

- BO3MOXHOCTb YBEJIMYECHHS] CYMMapHOI 04aroBoii
JIO3BI;

- MPUMEHSETCS JIsl IOBTOPHOTO O0JIyUeHUs;

- BO3MOXHOCTH OOJTy4EeHHUS OITyXOJIeH,
PacMoI0KEHHBIX BOJIU3U KPUTUYECKUX CTPYKTYP;

- 0e30051e3HEHHOE YAaJICHUE OMyXOJIH.

[TpenmymiecTBa NPOCTPAHCTBEHHOT'O PACTIPEACTICHHS
J103bl TIPU aIPOHHOM Teparuu:

- KOHTPOJHMPYEMBIH MpoOer MPOTOHOB B BEIIECTBE,
JKECTKO 3aBUCSILUI OT SHEPTHH ITyYKa U IIIOTHOCTH
TKaHEH;

- MHUHMMAaJbHOE 00JIy4eHHE HOPMAJIbHBIX TKaHEH
1103311 MHIIICHU;

- PEe3Kuil rpaiueHT J103bl 10 KParo MOJIs;

- yBEIMUYEHHE MOHM3ALMU B KOHIIE IIpodera myyka
(nux bpoarra).

PannoOuonornyeckue npeuMyIiecTa
MJIOTHOMOHU3UPYIOIIUX U3TyIEHUN:

- cnabas 3aBUCUMOCTH JIEHCTBUS OT HACBIIIECHUS
KJIETOK KHCJIOPOJIOM;

- Majas 3aBUCUMOCTb JEHCTBUS OT (ha3bl
KJIETOYHOTO 1IMKJIA;

- HHU3Kas BEPOATHOCThH pernapainu cyosieTaabHbIX
IOBPEKICHUM;

- crabasi pa3HHUIIa B PaJHOYyBCTBUTEILHOCTH
Pa3IMYHBIX KJIETOYHBIX IITAMMOB;

- BO3MOXKHOCTb «IIKEHU KOCTHOM TKaHHU,
Ouooruueckasi palfioHaIbHOCTb.

IIpenmy1iecTBa CKaHUPYIOLIETO ITyYKa:

- OTCyTCTBHE 00JIIOCa;

- OTCYTCTBHUE KOJUIMMATOpa;

- NPUMEHEHUE TEXHOJIOTUU MOAYISALNN
MHTEHCUBHOCTH MpoToHHOTO M3nyyenus (MMIIT);
- MHMHUMAaJbHas 103a OT BTOPUYHBIX YACTHIL;

- Bbicokuil KIIJl ncnonp3oBanus 3HEPIUM MyUKa;
- BBIUTPBILI JJIS CJIOKHBIX IO (pOpMe MUTIIEHEIH;

- HM3Kasd JIydeBas Harpyska Ha KOxY;

- BO3MOXHOCTb OJJHOBPEMEHHOTr'0 OycTa.

Henocrarku npoTOHHOM Tepanuu:

- CTOUMOCTb;

- OTCYTCTBHE PaHJIOMHU3UPOBAHHBIX UCCIIEIOBAHU,
OOJIBIIIMX METAaaHAIU30B;

- 1715 TaCCUBHO PACCESHHBIX ITYYKOB — HAJIMYUE
BTOPUYHBIX HEUTPOHOB;
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- HEoO0XOJUMOCTh y4eTa HEerOMOT'€HHOCTH
MHUILIEHH;

- HE0OXOIUMOCTh «IepEeKPAITUBAHMS JUIS
HOJBM)KHBIX MUILIEHEN U CKAHUPYIOLIUX ITy4KOB.

Cucrema MOIySIIUU TpoOera MPOTOHOB: TTACCHUBHBIN
¥ aKTHBHBIH c11oco0 (GopMUpPOBaHUS JO30BOTO MO
MPOTOHHOTO ITyYKa.

CriocoObl IMMOOMIIM3ALIUY TIPH IPOBEICHUN
NPOTOHHOMW TEepPaIMU: TAHTPH, CTOJI U KPECIIO
HaIMeHTa.

1.3. LleHTpBI IPOTOHHOM TEpaANUU B
mupe u B Poccun. Komnanuu-
MIPOU3BOJUTENHN KOMIUIEKCOB
IIPOTOHHOM TEPANHUU

IIpoTOHHBIE LIEHTPBI:

- HCTOYHUK IPOTOHOB (LIMKJIOTPOH, CHHXPOTPOH);
- TaHTpH (WX €ro 3aMEHHUTEIIN);

- cTpoeHus1, uHPPACTPYKTypa (pa3Mep UCTOYHHKA,
YHUCIIO KaOWH);

- DKCIUTyaTal[MOHHBIC 3aTPATHhI;

- aJbTepHATUBHBIC 00TydYaTENH.

LlenTpsl MpoTOHHOM Tepanuu B Mupe — 80 LIEHTPOB,
190000 OonBHBIX:

- Loma Linda University Proton Center (Jloma-
Junpa, CIIIA);

- Rinecker Proton Therapy Center (MrouxeH,
[epmanus).

IIpoTtonHbIe IeHTpH! B Poccuu.

HccnenoBaTenbckue My4dKH:

- OUN, AyOHa;

- UTOD, Mockaa;

- TIHUAD, Cankt-IlerepOypr.
Crienmanu3upoBaHHBIE LICHTPBI:

- MPHII («IIpometeycy), OOGHUHCK;

- PHIIPP, Mockaa;

- HMMI] onkonoruu um. H.H. broxuna, Mocksa;
- HMMUI] nenpoxupypruu um. ak. H.H. bypnenxo,
Mockga;

-  MMUBC («VARIANY, 2 kabunsl), CaHKT-
[TetepOypr;

- PHIPXT, Cankr-IlerepOypr;

- ®OHKI[PuO ®MFBA («IBA», 4 xabunbl),
Jumutposrpa.

[Tpou3BOIUTENN MPOTOHHBIX TEPANIEBTHUECKUX
KOMILJIEKCOB B MUPE M HX JIOJISl HA PHIHKE:

- IBA Proton Therapy (benbrus) — nuaep pslHKa
(ucnonp3yercs B JlumMutpoBrpane);

- Mitsubishi (SImonus);

- Hitachi (SInonwust);

- Varian Medical Systems (CILA), (ucmonb3yercs
B Cankrt-IlerepOypre);

- Sumitomo Heavy Industries (SInouus);

- Siemens (I'epmanus);
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- Optivus Proton Therapy (CIIA);

- Mevion Medical Systems (CIIIA);

- Compact Particle Acceleration Corporation
(CLIA);

- ProNova Solutions, LLC (CIIIA);

- Protom International (CIIIA) — 3A0 «[TIPOTOM»
(Poccus), (ucnonb3yercs B [IporBuHo, OOGHHMHCKE).

9-10

1.4. CoBpeMEHHOE COCTOSHUE U
MEePCIEKTUBBI TPOTOHHOM Tepanuu

Texaudeckue acIeKThl:

- CO3JIaHME CIEIUAIU3UPOBAHHBIX CEPUIHBIX
MEJIUIIMHCKUX UCTOYHUKOB aJpOHOB;

- COBEpUICHCTBOBAHHE IMAPAMETPOB MYUYKOB;

- YMEHBIIIEHUE Pa3MepPOB, CTOUMOCTH KOMILIEKCOB,
AKCIUTYyaTallMOHHBIX 3aTparT;

- HaJIWYUe KPYMHBIX KOHKYPUPYIOLUIUX KOMIAHUM.

MenuuuHCKIE acTeKThI:

- runopakiurOHUPOBAHUE;

- paHIOMHU3HPOBAHHBIE HCCIIEJOBAHNUS;

- CpaBHEHME JYYIlIUX Pe3yIbTaTOB IPOTOHHOU U
(GOTOHHOI Ty4eBOI Tepanuu;

- CpaBHEHME IIJIaHOB IPOTOHHOM U Pa3IMUHBIX
BapHaHTOB (DOTOHHOI Ty4eBOl Tepanuu;

- JIOTIOJHUTEJbHAS ClIeHUaIn3aus paaualliOHHbIX
OHKOJIOTOB.

CoBpeMEHHOE COCTOSIHUE TPOTOHHOM Tepanuu B
MUpe:

- 71 neitctByromuit ieHTp, 45 crpoutcs (CLIA —
27/12), ewe 25 mmaHupyercs;

- 6onee 150000 60s1bHBIX 00yYeHBI TPOTOHAMU
(u3 Hux 6omnee 18000 3a 2016 ron);

- MaKCUMAJIbHBIM KJIIMHUYECKUU OmbIT — JIoma-
Jlunga (CILIA) — oxono 20000 6071bHBIX;

- pealibHas IPOMYyCKHAas CIIOCOOHOCTh MPOTOHHBIX
reaTpoB — 300-1000 genoBek B roj;

- 27 nporonHbIxX 1eHTpoB B CIIIA, n3 Hux 12
oTkpbuUTHCh B 2015-2017 ronax (13 — B Anonum (3 3a
TpH T0Ja));

- Scripps Proton Therapy Center , San Diego, USA
00aHKPOTHIICS Yepe3 TPU T'oJia MOCIe OTKPHITHS;

- NOPOTOHHAs Tepanus B 2-3 pa3a J0pOKe
coBpeMeHHOI poronHol Tepanuu (Medicare 2012 —
B 2,2 paza, 941$/421$ 3a dpaxiuio);

- B CHIA ctpaxoBble KOMITAHUH OTKAa3bIBAIOT B
orutate mMpoToHHOU Tepanuu 10 30% MpUroTHBIX
MAIUEHTOB;

- Death Star (Amitabh Chandra, Harvard
University), o Bortfield Th. and Loeffler S.(2017)
CUMTAIOT, YTO CTOUMOCTH IPOTOHHOU TEpaIruu
cpaBHsieTcs ¢ GOTOHHOI B Ommkaiime 5-10 net.

[TepcriekTHBBI MPOTOHHOW TEPANMU B MUPE:
- eme okosio 40 eHTpoB OyAyT BBEJACHBI B
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HKCIUTyaTalIo0 B OJIMKalIIe HECKOIBKO JIET;

- BKJIIOYEHHE B CTaHJAPTHI JICYCHUS CTPaH, TIe
IIOCTPOEHBI COBPEMEHHBIE IIPOTOHHBIE LIEHTPHI;

- TPEHJ Ha CHWKEHHUE CTOMMOCTH, ITOBBILLICHUE
JIOCTYITHOCTH;

- COOTBETCTBHE JyYIIUM 00pa3uaM GOTOHHOM
TEpaIuH 110 JICUCOHBIM OIILIUSAM;

- HE3HAYUTENIbHBIN BKJIaJ B 00BEMbI COBPEMEHHOMN
MHUPOBOM JIy4eBOU TE€paIuU.

Hanpasnenus cHHKeHUsE CTOUMOCTH ITPOTOHHOM
Teparnuu:

- HCIOJIb30BaHUE CYHIECTBYIOIIEH MEIUIIMHCKON
UH(PACTPYKTYPHI;

- COKpaIlleHHE YuCIIa KaOWH;

- MoauduKaus crioco00B MOABEACHUS MTyUKa;

- COKpAIllEHHE 3KCIUTyaTallHOHHBIX 3aTparT;

- yBelMuYeHue 00bEMOB MPOU3BOCTBA.

Haubonee nepcnekTUBHO HUCIIOJIb30BaHKE
CKaHUPYIOLLEro y4YKa U JICYEHHUE 110 KOHTPOJIEM
00pazoB:

- OIIyXOIH, PACIIOJIOKEHHBIE BOJIN3H KPUTUIECKUX
C TOYKH 3PEHHUSI PAIUOTYBCTBUTEIBHOCTH CTPYKTYD;
- OIlyXOJH y JETeM;

- OIyXOIH, TPeOYIOLIHe ICKAIAIMK CyMMapHOM
04aroBOM J103bI;

- TIOBTOpPHOE OOJIy4eHHE OIyXOJeil.

HeobOxonuMeie Onumkaiimue maru B Poccun:

- CO3/IaHM€ CETU MPOTOHHBIX LIEHTPOB (HE MEHEE
6);

- cO3JaHHe MPOTOKOJIOB KIIMHUYECKOH arpoOari;
- KOOpAMHALHS UCCIEA0BATENBCKON NE€SITENbHOCTH
MEXIy IPOTOHHBIMU LIEHTPAMH;

- CO3JIaHHME CTaHJAPTOB MPOTOHHOW TEpANUU;

- BKJIIOUYEHHE MPOTOHHOM TEPANHUH B CUCTEMY
BBEICOKOTEXHOJIOTHMYHOU MEIUITMHCKON ITOMOIIIH.

11-18 |2. Mounas (yrjiepoaHas) Tepanus
11-13 |2.1. ®usndeckne OCHOBBI HOHHOM Jlo30Boe pacrpeiesieHue HOHOB yTiiepoja
Tepanuu. [IpenmyiiecTBa yriepoHoi | pa3nuyHbx 3Hepruii. OcodeHHocTy nuka bparra npu
Teparuu, 0 CPABHEHHIO C TPOTOHHOM |MOHHOM Tepanuu. [IpenmyiiecTsa yriepoaHon
Tepanuen tepanuu. [IpenmymiecTBa npocTpaHCTBEHHOTO
pacripeneneHus 103bl. PagnoOuonornaeckue
IpeuMyIIecTBa HOHHOTO U3lTyueHHs. buonoruueckas
panroHaIbHOCTh. HemocTaTku yriaepotHoi Tepanum.
14-16 |2.2. LlenTps! yrnepoauoii tepanuu B |LIeHTpBI HOHHOM Tepanmuu B MUpeE:

mupe u B Poccun

- 13 uentpoB Tepanuu noHamu yriepozaa — 28000
OOJIBHBIX.

LleHTpBI yriiepoaHOM TEpaniii B MUPE:
- HIMAC (Heavy lon Medical Accelerator), Chiba
Japan;
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- Heavy lon Therapy Center, Gunma Japan;

- Ilenrp agponnoii reparmuu MedAustron,
ABcTpus;

- lleHTp 10 U3y4EHHIO TAKENBIX HOHOB UMEHU
I'ensMmronbua, Japmmranr, I'epmanus.

IleHTpBI HOHHOM JIy4eBOM Tepanuu B Poccun:

- comecTHbIi npoekt MPHII (O0HuHCK) 1 UDBD
(ITpoTBUHO);

- MEIUKO-TeXHMYECKHH KOMIUIEKC J1abopaTopuu
sanepHbIx npodsiem OMSAN s anpoHHOM Tepanuu

(HybHa).

17-18

2.3. CoBpeMEeHHOE COCTOSIHUE U
NEPCICKTUBBI YIIIEPOIHOM Tepaiu

[TepcnieKTHBBI TEpANUK HOHAMH YTJIEPOa B MUpE:
- UCCIEIOBATEIbCKUI METO/T;

- [IPEUMYILECTBA IIPOCTPAHCTBEHHOI'O
pacrpeiesieHus 1035l + pagruoOHOIOTHISCKHE
MIPCUMYIIIECTBA;

- «CTaTYCHBIN» METOJI, MapKep YPOBHsI pa3BUTHS
CTpaHBI;

- TIOHSATEH MOTEHIMAJ UCIIOJIb30BaHHMS
(ormocpenoBaHHO);

- B Poccum — coznanue EHTPOB Teparvi HOHAMU
yriaepoza.

Il cemecTp

1-10

3. HeliTpoHHasi Tepanust

1-3

3.1. HeliTpoHHas Tepanus Kak METOJ
nedeHus paka. Mctopuueckas cripaBka

Hcropuueckast cipaBka:

- 1932 r. — OTKpBITHE HEUTPOHA;

- 1938-1943 rr. — nepBoe KIMHUYECKOE
pUMeHeHHne HelTpoHOoB B bepkiu, nposieueno 226
NaIMEHTOB;

- B 1966 r. — HauaTo JeUYEeHNE NAI[IEHTOB B
XaMMepCMHUTCKOM rocnuTaine, Beankoopuranus.

Bcero B Mupe — 25 11eHTpOB HEUTPOHHOH Tepanuu:
- Espoma - 10;

- CHIA u Kanaga — 7;

- Poccus — 3 (1o 2004 r.): Tomck, Yensounck-70;
- Sloonus — 2;

- IOxnas Kopes — 1;

- CaynoBckas ApaBus — 1,

-  Adpuka-—1.

I{enTpH! HEWTPOHHOU Tepanuu B Poccuu:

- ®BU, HUOXU, MPHII (O6HUHCK);

-  HUMU AD, HUU onkonoruu (Tomck);

-  BHUUT®, Yenaounckuit OO]] (CHEKHHCK);

- MEIUKO-TEXHMYECKHH KOMILIEKC J1abopaTopuu
sanepHbIX npodsiem OMSUN i anpoHHOM Tepanuu

(HybHa).

Jlo30Boe pacrpeeneHne HEMTPOHOB PAa3TUYHBIX
JHEPIUM.
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[IpeumyiiecTBa HEUTPOHHOW TEPAITUH:

- paanoOHOJIOrMYECKHE MPEUMYILECTBA;

- pa3HOOOpPAa3HbIN KIMHUYECKUH OIIBIT;

- noka3aHHas 3¢GEeKTUBHOCTD IS psia OMyXOJeil;
- BO3MOXHOCTbh COYETaHUS C KOHPOPMHOU JTydeBOH
Tepanuei;

- CTOMMOCTB COIIOCTaBMMa CO CTOUMOCTbBIO
(hOTOHHOM Tepanuwu.

Henocrarku HEUTPOHHOM TepaIuu:

- PHUCK BTOPUYHBIX OHKOJIOTUYECKUX 3a00JICBaHUI;
- OTCYTCTBHUE KOHCEHCYCa 110 «ONTHUMAaJIbHBIM
My4Kam;

- HETaTHUBHBINA ONBIT PsiJa IICHTPOB;

- OTCYTCTBHE HOBBIX IpENapaToB JJisi HEUTPOH-
3aXBaTHOW TEpaIuu.

3.2. JIyueBas Tepanus Ha OBICTPBIX
HEUTpOHAX

[Tokazanus 1uig Tepanuu Ha OBICTPBIX HEUTPOHAX:
- OIYXOJH CIFOHHBIX XKele3;

- pa3JIMYHBIE CAPKOMBI;

- pak mpeacTaTeIbHOM KeNe3bl;

- MeTacTas3bl B JIMM(OY3JIbI 1IIeH;

- OIYXOJIH T'OJIOBBI U IIEH;

- pak MOJIOYHOM KEJE3bl;

- MeJaHOMa;

- PEOUANBHBIC OITYXOJIH,

- paK BEpXYILKH JIETKOTO.

LleHTpHI TEpanuu Ha OBICTPHIX HEUTPOHAX B MUPE —
5-6 menTpoB, 601ee 30000 GONBHBIX.

OcobeHHocTH Tepanuu Ha OBICTPBIX HEUTPOHAX:

- COOTBETCTBYIOT TP€OOBaHUAM JI0Ka3aTeIbHON
MEIUIIMHBI;

- HU3Kas KOHPOPMHOCTb;

- BBICOKHII pacueTHbII PUCK paJHalliOHHO-
MHIYLIUPOBAHHBIX OMYXOJIEH;

- HCIOJB30BAaHHME B CAMOCTOSTEIFHOM BapHaHTE
BBICOKOHEPTeTUYECKHX ITYUKOB;

- OTCYTCTBHE CepHﬁHBIX YCTAaHOBOK AJId TEpalnu
Ha OBICTPBIX HEUTpPOHAX.

7-10

3.3. JIyueBas Tepamnus Ha
AMUTEIUIOBBIX/TETIIOBBIX HEUTPOHAX.
Helitpon-3axBaTHas Tepanus

IToxazanus uIst HEUTPOH-3aXBAaTHOM TEPAIINH.

LleHTpBI Tepanmuu Ha SMUTETIOBBIX/TEMIOBBIX
HelTpoHax B Mupe — 7 LeHTpoB, 6omee 1000
OOJIBHBIX

- Helsinki University Hospital (Neutron
Therapeutics) u ap.

Oco0OeHHOCTH Tepanuy Ha SMUTEIIIOBBIX HEUTPOHAX:
- IIHI/ITGHLHblﬁ OIIBIT UCITIOJIB30BAaHUS C
OTJIeIbHBIMU BIEUATIISIIOIIMMHU Pe3yIbTaTaMH;

- Iporpecc, JOCTUTHYTHIN B CO3JaHUU UCTOYHUKOB
AIUTEIIOBBIX HEUTPOHOB JIJIsI MEIUIIUHCKUX IIeJIeH;
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- MaJIeHbKas UCCIIEIOBATEIbCKAs «HUIIAY,
MOSIBJICHUE aIbTePHATHB;

- OTCYTCTBHE COBPEMEHHBIX IIpenapaToB IJis
HEUTPOH-3aXBAaTHOW TEpaITHH.

11-20

4. I103UTPOHHO-IMHCCHOHHAS
Tomorpapus (IIIT)

11-13

4.1. OcuoBsl [19T

HcTopuueckas cripaBka 0 BO3HUKHOBeHUU [19T
(TO3UTPOHHO-IMUCCUOHHOU TOMOTpadun).
AHHUTWIALKA T03UTpoHa B cucteme 110T.
DHepreTudeckuii cektp ¢GoToHoB. Cxema
cosnazeHuil B [I9T-kamepe. Cuctema peructpauuu
¢botonoB. Pannonyknuasl 1 paguodapmmopenaparst
s TIOT.

Kinanueckoe npumenenue [19T nnst quarHoctuku
3a001eBaHUI, U3MEPEHUS KPOBOTOKA 10 apTEPHUSIM,
BBISIBJICHUS (DYHKIIMOHAJIBHBIX U3MEHEHUN TOJIOBHOTO
mo3sra. JlocrouncrBa u Hemoctatku [19T.

14-16

4.2. TI9T/KT

[I93T/KT (mo3uTpOHHO-IMHCCHOHHAs TOMOTpadus —
KOMIIbIOTEPHAs TOMOTpadust) — 3TO METO
JMarHOCTUKY 3a00JIeBaHHA, TP KOTOPOM
COBMEIIAETCS UCCIIEeI0OBAHUE CTPYKTYPhI U
(GYHKIMOHATIBHBIX 0COOCHHOCTEH TKaHEH.

Hcropuueckas cipaBka 0 BOSHUKHOBEHHH METO/A
IIOT/KT.

HaubGonee BocTpeboBaHa 3Ta TEXHOJIOTHS B
OHKOJIOTUU JJIsl AMATHOCTUKU U OTIpEeeTICHUs
CTENEHH PacIpOCTPAHEHUS 37I0Ka4e€CTBEHHBIX
HOBOOOpa30BaHMII.

Coneprxanue:

- omucanue texnojiorun [I9T/KT;

- npeumyniectsa u HepocTaTku [10T;

- BMJBI IpenapaToB Jyist nposeneHus [10T;
- Kxorja noka3zaHo nposeaenue [19T/KT;

- nportuBonokazanus k [19T/KT;

- moaroroBka k [19T;

- mpoxoxaenue quarnoctuku [I19T/KT;

- ocioxHeHus u nodounsie 3pdextor [IDT/KT;
- Iy4eBas Harpyska Ha nauuvenra npu [19T-
CKaHHPOBAHUHU.

Ocunosuble noctaBmuku [I9T/KT ycraHoBOK —
Siemens (I'epmanust), GE Healthcare (bputanus) u
Philips (Hunepnanmpr).

17-20

4.3. IIDT-MPT

B Hacrosiiee BpemMsi akTHBHO BeIyTCsl pa3pabOTKH U
MOSIBUJIMCH TIEpBbIe 00pa3Iibl yCTAHOBOK
cosmentaromux [19T ¢ MPT (mo3utponHo-
AMHCCHUOHHAs TOMOrpagusi — MarHUTHO-PE30HAHCHAs
Tomorpadusi).

s psana cnygaeB npumenenre MPT Gyzner G6onee
WH(POPMATHUBHO, Y€M HCIOJIH30BaHHE KOMITBIOTEPHOM
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ToMorpaduu. MarHUTHO-pe30HaHCHAsE TOMOTrpadus
MO3BOJISIET MOJIYYUTh TOYHOE N300paXeHHs BCeX
TKaHEH, ¥ OHO HE 3aCJIOHSIETCS KOCTHBIMU
CTpyKTypaMu, Kak B ciydae ¢ KT. JlomomHutenbHbIM
IUTFOCOM B ucnoib3oBann MPT coBmenieHHOM ¢
MO3UTPOHHO-IMUCCHOHHOM ToMorpadueit Oyner
CHIIKEHHUE JTy4eBOM Harpy3Ku Ha OpraHu3M
namueHTa, Tak kak B orauyue ot KT npu MP-
TOMOTpa(uu HE UCIIOIB3YETCS] HOHU3UPYIOIEe
uznydenue. [lepsoie o6pasisl [I9T-MPT ycranoBok
nosisuwivchk B M3pawme u CIIA. B Poccun, k
CO’KaJICHHIO, B TAHHBI MOMEHT TaKOTO
000py/I0BaHUs MTOKA €IIIe HET.

Hcropuueckas cpaBka O BOSHUKHOBEHHH METO/a
I[I9T-MPT.

Conepxanue:

- omucanue Texuojoruu [I9T-MPT;

- npeumyuiectBa u Hegocratku [10T;

- BUJbI Ipenaparos i npoBeaeHus [19T;
- Korja nokazano nposenenue [I19T-MPT;

- nporuBonokaszanus k [I9T-MPT;

- mnoxaroroBka k [19T;

- npoxoxaeHue auarnoctuku [19T-MPT;

- ocioxHeHus u nodounsie 3¢ dexrsr [IDT-MPT;
- JIydeBas Harpyska Ha maruenTa npu [19T-
CKaHUPOBAHUH;

- cpaBuenue ¢ [19T-KT.

[MocraBmuku [TIT-MPT ycranosok — Philips
(Hunmepnaunsr), Siemens (I'epmanust), GE (CIIIA).

HpaKWZLFtQCKue 3AaHAMUA

Heneasn

HanmenoBanmue pa3sjaesa /TeMmbl
JUCHUIIJINHBI

Conep:xkanue

| cemecTp

1-10

1. lIporonHnasi Tepanus

1-2

1.1. AnponHas Tepanus Kak METOJ
nedyeHus paka. Mcropudeckas crpaBka

IIpOTOHHBIN TEPANIEBTUYECKUN KOMILIEKC
«[Ipomereycy (MPHII, O6HUHCK).

B MPHI] um. A.®. Ip16a — pumman «<HMUIL]
paauonorun» M3 PO, B r. OOHUHCKE CO37aH U
BBEJICH B DKCIUTyaTaIMIO KOMITJIEKC IS
BBICOKOTOUYHOM paInOTEPANNHI OHKOJIOTUUECKHUX
OOJBEHBIX TOHKUM CKaHUPYIOIIUM ITYYKOM IMPOTOHOB

Ha 0a3e poccuiickoil ycraHoBkH «IIpomereycy
(pa3pabotka 3A0 «[TPOTOMp, r. IIpoTBHHO).

23 Hos0ps 2015 roga cocTosIoCh J€USHUE IEPBOTO
nalueHTa Ha IPOTOHHOM KoMIutekce «IIpomereycy,
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3anyiieHHoM B [IpoTBHHO.

29 mapta 2016 roma cocTosuics PU3HMIESCKUI TTyCK
aHAJIOTUYHOW ycTaHOBKH B OOHMHCKE, 10 MOMEHTA
kotoporo Bpadamu MPHII um. A.®. [{p16a
npoJsedeHo 6osee 60 ManueHToB (MPOBEACHO OKOJIO
2000 ceaHcoB 00JTy4EeHHS OITYXOJIE€H TOJIOBBI U IIICH )
Ha KOMILIEKCE, PACIIOIOKEHHOM B [IpoTBUHO.

B Hacrosmuit MOMEHT Ha KoMIuiekce nposedeno 320
MAIMEHTOB.

Kommekc no3BossieT npoBOAUTh NPOTOHHYIO
Tepanuio OOJIBHBIX C OMYyXOJISIMHU Pa3IMYHbIX
JIOKaJIU3alMi, BKJIF0Yas OIyXOJIM I'OJIOBHOI'O MO3Ta,
CapKOMBbI OCHOBaHHUs Yyepena 1 MPUMbBIKAIOLIUX K
HIEMHOMY OT/I€TTy CIMHHOT'O MO3ra o0Jacrel,
OITyXOJIU T'OJIOBBI U LLIE€U, TPOCTATHI, JIETKUX,
MOJIOYHOM KEJIE3bI U Ap.

Tepanust mpOTOHAMH MO3BOJISIET CHOKYCUPOBATH
IIy4OK Ha OIyXOJIM, HAXOJAIIEICs B II1yOrHe
3JI0pPOBOM TKaHU, IPU STOM PUCK OOTYUECHUS
3J0POBBIX TKaHeH MI/IHHM&HBHHﬁ, YTO BBIUTPBINIHO
OTJIMYAET 3TY TEXHOJIOTHIO OT TPAAULIMOHHBIX
METO/0B JIy4€BOU TE€paIuu.

Bungl 1euenus:

- JIeYEHHE OITyXOJIEH TOJIOBBI U IIEU
(KOHBEHIIMOHAJIBHOE 00JTy4eHHe, CTepeOTaKCHYecKast
panuoTepanus, paguoXupyprus;

- HeomnepabOenbHbIe WK PELUANBUPYIOIINE TTOCTIe
OIEpPAaTUBHBIX BMEIIATEILCTB OITYXOJIH,
pacroaoXkeHHbIe BOJIU3U KPUTUYECKUX C TOUKU
3peHMs PaIMOYyBCTBUTENILHOCTH CTPYKTYp (XHa3Ma,
3pUTENbHBIE HEPBBI, CTBOJI MO3T'a, CHMHHON MO3T);

- OIlyXOJH, TpeOYyIoIIHe 3cKalalui CyMMapHOn
04YaroBoO# J103bI (XOPAOMBI, XOHIPOCAPKOMBI);

- TIOBTOpHOE O0JIyuyeHHE OIyXoJiei (He MeHee yeM
yepes roJi mocje MpeAlecTBYIOMEro o0IydeH s, pu
OTCYTCTBUHM METAcTa30B B IPYIHX 00JIACTSX).

B Onmwxkaiiimux ruiaHax:
- HaAYaJIo JICUCHMS MAIlMCHTOB B IIOJIOKCHHH JIC)Ka,
- pacIIMpeHUE CIIEKTpa JOKATU3aIUH.

6-8

1.3. LleHTpBI MPOTOHHOM TEpPANUU B
mupe u B Poccun. Komnanuu-
MIPOU3BOUTEN KOMIUIEKCOB
MIPOTOHHOM TEpANUU

CepaiieM IpOTOHHOT'O TEPANEeBTUYECKOT0 KOMILIEKCa
«ITpometeycy siBisteTcst MamorabapuTHBIN
CHHXPOTPOH (auametp 5 M, macca 20 T), KOTOPBIN HE
MMEEeT aHaJIOTOB B MHpeE.

TexHuuecKne XapakKTepUCTUKHU:

- KOMIIaKTHBI! CUHXPOTPOH: BEC OKOJIO

20 TOHH, IMaMETp KOJbIIa 5 METPOB, AUATNIA30H
suepruii ot 30 10 330 M»B;

- mwiomans noMernennii ~ 100 xB.M;

- (UKCUPOBAHHBIA CKAHUPYIOLIHH MTy4OK
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npotonoB: IMPT (intensity modulated proton
therapy), pasmep mons 40x10 cwm;

- jauamerp mydka 4-6 mwm;

- Bpamaromeecs kpecio naruenTa (360°);
- konycHbi KT.

Cucrema pukcanuy nalyeHTa.

Kpecno nanuenra:

IIpY NIPOBEJIEHUU CeaHca 00IyUeHUs
TOPU30HTAJILHBIM CKaHUPYIOLIUM IIPOTOHHBIM
MyYKOM MAIEeHT pacrojaraercs B
CHELMATU3UPOBAHHOM Kpecie, KOTOPOEe MOKET
MEPEMEILATHCA BOKPYT CBOEH OCH.

OcCHOBHbIE IPEUMYILECTBA:

KPECIIO TIO3BOJISIET MPUMEHHUTh YHUKAIBHBIH TOXO0.T
— o0ydyeHue omyxoiu 3a ceanc ¢ 1 1o 36
HaIpaBJIEHUH B 3aBUCUMOCTH OT IJIaHA O0JIy4EHUS.
AJbTepHATUBA FAaHTPU:

HCI0JIb30BaHUE KPeCia BMECTO MHOTOTOHHOM
CUCTEMBI T'aHTPU 3HAYUTENIBHO Y/IELIEBUIIO
CTOMMOCTH TE€PAIHU M YIIPOCTUIIO MOHTAX
YCTQHOBKH.

OO6nactu npuMeHeHUs:

37I0KaueCTBEHHBIE HOBOOOpPA30oBaHMs B 007IacTH
TOJIOBBI U 1IIeH, MeJIaHOMa IJ1a3a, OIYXOJIU TOJIOBHOTO
MO3ra, OIyXOJIHM B 00JIaCTH OCHOBaHUS Yeperna,
OIYXOJIH runodusa.

Crannaptsl (pUKCauy NalMeHTa.

Jns puxcanyuy nanyeHTa nNpu HEMmoCpeICTBEHHON
nporerype 00ay4eHns UCTIONb3YIOTCS T.H.
TEPMOIUIACTUYHBIE MAaCKH, OCHOBA JIJIsI KOTOPBIX
pasorpeBaeTcs Ha BOASHOM OaHe, a 3aTeM HaJieBaeTcs
HEIOCPEICTBEHHO HA MALMEHTA C LEJbI0 IPUIaHUs
MacKe WHAUBHUYAJIbHBIX (HOPM U pa3MEPOM.

Macku XpaHsATCS Ha IPOTSKEHUH BCETO Kypca
JICYECHUS, U I€JaI0TCA JTUIIb OJUH Pa3 — BO BpeMs
IIEPBOTO IJIAHOBOTO CEAHCA.

KoMmakTHBI CHHXPOTpPOH.

Y ckopuTens NpOTOHOB:

CocTaBHOM U OCHOBHOM YacThbIO KOMILIEKCA
poToHHOM Tepanuu «IIpomereyce» sBnsercs
YCKOPHTENb MPOTOHOB. DTO OTHOCUTEIHHO
KOMITAKTHOE YCTPOHCTBO THAMETPOM 5 METPOB,
BECOM 25 TOHH.

Huskoe snepronotpebienue:

Jlyist ycTaHOBKH HE TpeOyeTcs CrieIuaibHOE
OXJIXKCHHUE W CBOS MOACTaHIus, motpedsier 50 kBt
AIIEKTPOIHEPTUH.

be3omnacHoCTh U MPOCTOTA HKCILTYaTaIMH:
Panuanus BOKpyr yCTaHOBKH HaXOJUTCSI HA YPOBHE
pupoHOTO hOHA, OOCTYKUBATh €€ MOKET OJUH
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YeNIOBEK B CMEHY, HE CUUTAsI MEIUIIUHCKOTO
nepcoHaia.

Y 100CcTBO pa3MenieHus:

Jnist pa3MenieHust UCIob3yI0TCS TOMEIEHUS
THUIIOBBIX JIEYCOHBIX YUPEIKICHHH, BECh KOMILICKC
yMmelaercs B 3ajie 7 Ha 10 MeTpoB.

IIpumepsl mpouecca ae4eHusl.

B peanbHbIX yclIoBUSAX BpeMs 00IydeHus HE
NPEeBhIIAIO 15 MUHYT, a CpeiHee BPEeMsl COCTABIISIIO
5 munyT 52 cexyHasl ans 3587 ciaydaes, uto Oosee
YeM COOTBETCTBYET MPUHSATHIM CTaHIapPTaM.
Cpennee Bpems mpeObIBaHUS MAllMEHTA B
npoueaypHoi komHate coctapisiio 10 munyT 12
CEKYHJ1 JUIs NIEPBBIX 82 MalUEeHTOB.

dakTrYecKOe KOJIMYECTBO YACTHII, JTIOCTABIISICMbIX B
OITYXOJIb JIJISl KQKJIOTO MAIIMEHTa B CPETHEM -
9.1x10%,

Crarucrtuka: 3a 2017-2020 rr. nmposedero 320
MAIMCHTOB.

DKCIepUMEHTAIBHOE OIIpEeeIeHHE TapaMeTpOB
Iy4Ka M JO30BOTO PACIPEICICHHS ISl SHEPTHUii
npotoHoB 50-70 M»B u 100-200 M»B.

Jlo30Bo€ pacnpeneneHne u MUKpOCTPYKTypa
BBIITyCKa MMPOTOHHOTO yyka 1pu sHeprun 120 u 100
MbB.

IIpouecc neyenus nanueHTa.
IIpuMepsl 1aHOB MPOTOHHOM JIy4€BOU TEPAIUH.

Pacmmpenue skcminyaTaliMoOHHbIX BO3MOKHOCTEN
pOTOHHOTO KomIuiekca «IIpomereycy:

- JIeYEHHE B MOJOKECHHUHU JIeKa;

- yBEJIMYEHHE pa3MepoB MoJiel 00IydYeHus;

- COBEpUICHCTBOBAHUE TEPANIEBTUYECKOIO CTOJIA;
- 00JydeHHEe MOJIBIKHBIX MHUIIICHEH.

11-18 |2. Mounas (yrjiepoaHas) Tepanus
11-13 |2.1. ®usndeckne OCHOBBI HOHHOM Jlo30Boe pacripeielicHie HOHOB yTiiepoa
Tepanuu. [IpenmyiiecTBa yriepoHoi | pa3nuyHbx 3Hepruii. OcodeHHocTy nuka bparra npu
Teparuu, 0 CPABHEHHIO C TPOTOHHOM |MOHHOM Tepanuu. [IpenmyiiecTsa yriepoaHon
Tepanuen tepanuu. [IpenmymiecTBa npocTpaHCTBEHHOTO
pacripeneneHus 103bl. PagnoOuonornaeckue
IpeuMyIIecTBa HOHHOTO U3lTyueHHs. buonoruueckas
panroHaIbHOCTh. HemocTaTku yriaepoiHoi Tepanmy.
14-16 |2.2. LlenTpsl yrieponHou Tepanuu B |LleHTp HOHHOM J1ydeBoi Tepanuu B Poccun:

mupe u B Poccun

- coBmecTHbIH ipoekT MPHII (O6HHMHCK) 1 UDBD
(ITpoTBuHO).

Hcropus co3nanust. XapaKTepUCTUK YCTaHOBKH.
[Ipouecc neuenus nanueHTa.

IIpuMepsl I1aHOB IIPOTOHHOM JIy4€BOU TEPAIIUH.

Il cemecTp
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1-10

3. HeiiTponHas Tepanust

3.2. JIyueBas Tepamnust Ha OBICTPBIX
HEHUTPOHAX

IleHTpBl HEUTPOHHOU Tepanuu B Poccuu:

-  HUU AD, HUU onkonoruu (Tomck);

-  BHUUT®, Yenaobunckuit OOl (CHEXHHCK);

- MEIUKO-TEXHUYECKHH KOMILIEKC JadopaTopuu
snepHbIX pobaem OUAN nnis anpoHHOM Tepanuu

(dybHa).

7-10

3.3. JIyueBas Tepanus Ha

Helitpon-3axBarHas Tepanus

SMUTEIUIOBEIX/TEIMIOBEIX HCﬁTpOHaX.

IlenTpB!l HEUTPOHHOU Tepanuu B Poccuu:
- ©BU, HU®XU, MPHI] (O6HMHCK).

11-20

4. TIo3UTPOHHO-IMHUCCHOHHAS
Tomorpadus (IIIT)

14-16

4.2. TIDT/KT

Coneprxanue:

- onucanue TexHojgoruu [I1DT/KT;
npeumyiecTsa u Hepoctatku [19T;
BH/JIBI MperapaToB i nposeaenus [10T;
Korja rmoka3ano nposeaenue [I19T/KT;
nporuBonoka3anus kK [I19T/KT;
noaroroska k 119T;
npoxoxacaue auarnoctuku [I19T/KT;
ocioxHeHus 1 nodounsie 3¢ dextsr [IDT/KT;
JydeBasi Harpy3ka Ha nauuenra npu [19T-

CKaHHUPOBAHUH.

Ocnoublie noctaBuyky [I9T/KT ycranoBoK —
Siemens (I'epmanust), GE Healthcare (bpuranus) u
Philips (Hugepnanmsr).

17-20

4.3. II9T-MPT

Conepxanue:

- omucanue Texnojoruu [I3T-MPT;
npeumyiiecTBa u Hepoctatku [19T;
BH/IbI ITpernapaToB A nposenenus [10T;
Korja rnokazano nposeaenue [19T-MPT;
nporuBonoka3anus K [[19T-MPT;
noaroroska k I[10T;
npoxoxaenue nuarnoctuku [19T-MPT;
oclokHeHus u nodouynsle 3¢ dextol [IT-MPT;
JydeBas Harpyska Ha nanuenta npu [19T-

CKaHHUPOBAHWM;
cpasBHenue ¢ [I9T-KT.

[MocraBumku [I9T-MPT ycranosok — Philips
(Hunepnaunsr), Siemens (I'epmanus), GE (CILIA).

7. IEPEYEHb

YYEBHO-METOAUYECKOI'O OBECIIEYEHMUA JJI

CAMOCTOSITEJBHOMN PABOTHI OBYYAIOIIMUXCSI IO JUCIUILINHE

1. MeTOI[quCKHe PEKOMCHIAAIUU 110 OCBOCHHUIO IUCHUIIJIMHBI «HepCHeKTI/IBHBIC AACPHBIC

2.

TEXHOJIOTHH (MHHOBAITMOHHBIC TEXHOJOTHH SIACPHOM MEIMIIMHBI)»

3aceaHuM OTAeNeHus: OnoTexHonoruid, mpoTokoa Ne 11 ot «07» urons 2021 r.;
Meroandeckue peKOMEHIAIMU MO MPErnoJaBaHuI0 AUCHUIUIMHBL «llepcrieKTUBHBIE sIepHBIC

TEXHOJIOTHH (MHHOBAITMOHHBIC TEXHOJIOTHH SIACPHOM MEIMIIMHBI))»

3aceaHuM OTAeNIeHus: OnoTexHoMoruid, mpoTokoa Ne 11 ot «07» urons 2021 r.;
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3. Meroauyeckre yka3aHUs K CaMOCTOSITEIIBHOM paboTe CTyneHTa 1mo odopmiieHHno pedepaToB
no aucuuruinHe «llepcriekTUBHBIE sAIEpHbIE TEXHOJOIMH (MHHOBAI[MOHHBIE TEXHOJOTUHU
SJICPHON MEIUIIMHBI)» YTBEPXKJICHHBIC HA 3aCelaHUU OTICIICHUS OMOTEXHOJIOTHH, TIPOTOKOI
Ne 11 ot «07» urons 2021 r.;

4.

8. ®OHJI OLEHOYHBIX

Mertonnueckue

PEKOMEHJALUH

«CnoBapb  TEPMHUHOB  I10

yueOHOU

JUCHUIIIIMHE

«IlepcriekTuBHBIE A/I€pHBIE TEXHOIOTUN (MHHOBAIIMOHHBIE TEXHOJIOTHH SIAEPHOI MEIULIUHBI)»
YTBEPXKACHHbIE HA 3acEeaHUM OTAENIeHUs OMoTexHosorui, nporokosn Ne 11 or «07» urons

2021 r.

CPEACTB [Jisd HNPOBEJIEHUA

TEKYIIEM W

MMPOMEXYTOYHOM ATTECTAIIAU OBYYAIOIIMXCSA IO JUCIUILIANHE

8.1. CBsi3b Me:kay (POpMUPYEMBIMHU KOMIIETEHIHSAMHU U OPMaMU KOHTPOJISI HX OCBOEHUSI

HaumMmeHnoBaHue
e Konrtposaupyembie OIIEHOYHOI'0
w/n pasaeJibl Nuaukarop 10CTHKEeHUS] KOMIIETEeHIIUU cpeacrBa TeKyIl[ei::I "
JUCIUIIHHBI MPOMEKYTOYHOM
aTTrecTanuu
Tekymas arrecrauus, | cemectp
1. |Paznen 1. IIpotonnas |OIK-1 - CriocobeH mpuMeHsITh pyHAaMEeHTaIbHbIE| - JUCKYCCUS;

Tepanus

3HaHUS B 00JacT! (DU3UKHU 7S pEIICHUS] HaydHO-
HCCIIEIOBATENIbCKUX 3a/a4, a TAK)KE BIIaIETh
OCHOBaMHU I€/1aroruKy, HEOOXOJUMBIMHU IS
OCYILIECTBIIEHUS MPEINO01aBATEIbCKOU
NESITeIbHOCTH:

3-OIIK-1 — 3HaTh: pyHAaMEHTATbHBIE 3aKOHbI U
MPUHLMITBI (PU3UKU; OCHOBBI IICUXOJIOTUU U
NEAroruKH.

V-OIIK-1 — YMeTb: NIpUMEHSTh OTY4EeHHbIE
3HAHUA JUIsl PELICHUS] HAyYHO-UCCIIEI0BATENbCKUX
3aJa4 B CBOEH NPO(eCCUOHANBHOM JeATEIbHOCTH;
MPEJCTABIATH 3aKOHBI U PUHIMITEI (PU3UKH B
BU/JIE MaTEMaTUYECKUX YpaBHEHUH, GopMy,
rpadMKOB, KAYECTBEHHOTO ONUCAHUS; TPUMEHSATh
OCHOBBI IICHXOJIOTUHU, METOIUKH MPEINOoJIaBaHus B
MeJarornyeckom esTeNnbHOCTH.

B-OIIK-1 — Brnagets: HaBbIKaMu pelieHus
HAy4YHO-MCCIIEI0BATENbCKUX 3a/1a4 B 001aCTH
SKCIIEPUMEHTAILHON U TEOPETUYECKON (PU3UKH;
[eJarornyeCKMMHU TEXHOJIOTUAMH,
HE0OXOIMMBIMHU TSI BEJIEHUS IPETIOAaBaTEeIbCKOM
NESATEIBHOCTH.

OIIK-4 - CriocobeH onpenensts chepy
BHEJPEHUS PE3yIbTATOB HAYUHBIX UCCIICTOBAHHIA
B 00J1acTu cBOeH MpodecCHoOHATBHOM
NeSITeIbHOCTH

3-OI1IK-4 — 3HaTb: OCHOBHBIEC ATalbl BHEIPEHUS
PE3yNIbTaTOB HAYYHBIX MCCIICIOBAHUN B 001aCcTH
cBoel mpoeccCHoHaTbHON AeATEIHhHOCTH
Y-OIIK-4 YMeTh: NpoBOAUTH  aHAIU3
MOTEHIIUATIBHBIX cep BHEAPEHUS Pe3yIbTaTOB

- IOMaIllHee 33aJaHKe;
- 3aj1a4a;

- KOHTPOJIbHAS
pabora;

- TOKJIaJI;

- IPE3EHTALUS;

- peepar
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HAyYHBIX UCCIICIOBAaHM B 00J1aCTH CBOECH
po¢eCCUOHATILHON AEATEIbHOCTU
B-OIIK-4 — BnaneTs: HaBbIKaMH anpoOanuu
pe3yabTaTOB HAyYHBIX MCCIIEOBAHUIN

Pasgen 2. Uounas

(yriepoaHasi)
Tepanus

OIIK-1 - CriocoOeH mpuMeHsTh (pyHIaMeHTaIbHbIC
3HaHUsA B 001acTU (PU3MKH [Tl PELIEHHUs HAy4YHO-
HCCIIEIOBATENbCKUX 3a/1a4, a TAK)KE BIa/IETh
OCHOBAMH I€IarOT'MKH, HEOOXOIUMBIMU IS
OCYILIECTBIIEHUS MPEI0/1aBaATEIbCKOU
NesITeIbHOCTH:

3-OI1K-1 — 3nate: ¢pyHAaMEeHTAIbHBIC 3aKOHBI 1
NPUHLUIBI (PU3UKU; OCHOBBI IICUXOJIOTUHU U
Me/IarOTUKH.

V-OIIK-1 — YMeTb: NIpUMEHSTH [10JTY4EHHbIE
3HAHUS U peIICHHs] HAYYHO-HCCIIeI0BATEIbCKIX
3aJa4 B cBOeH NpodecCHoHaNbHON eI TeNbHOCTH;
MPECTABIATH 3aKOHBI U IPUHIIMITEI (PU3UKH B
BUJIE MATEMAaTUYECKUX YpaBHEHUH, hopmyil,
rpadMKOB, KAYECTBEHHOTO OIMCAHUS; IPUMEHSTh
OCHOBBI IICUXOJIOTMH, METOJIMKU IPENoJaBaHus B
MeIarOrMYeCKON A TEeITbHOCTH.

B-OIIK-1 — Bnaners: HaBbIKaMH peleHHs
Hay4YHO-HCCIIEeI0BAaTEIbCKUX 3a/1a4 B 00J1aCTH
9KCHEPUMEHTAIbHOM U TeOpeTHUeCKO (PpU3mKH;
MeIarOTMYECKUMH TEXHOJIOTHSIMH,
HEOO0XOAUMBIMU JUIsI BEAICHNUS MPENoaBaTelbCKOM
JEeSITeITbHOCTH.

OIIK-4 - CniocobeH onpenensts chepy
BHEPEHMSI Pe3y/IbTaTOB HAYYHBIX UCCIIEIOBAHUM
B 00J1acTu cBOEH MpodecCHoHaATBHOU
NesITeIbHOCTH:

3-OIIK-4 — 3HaTh: OCHOBHBIE 3Talbl BHEAPEHUS
pe3yabTaTOB HAyYHBIX MCCIIEOBAHUH B 00JacTH
cBoel mpoeccHoHaNbHON ACITEHPHOCTH
V-OIIK-4 — YMeTh: IpOBOANUTH aHATIN3
MOTEHIHATBHBIX c(ep BHEIPEHUS Pe3yIbTaTOB
Hay4YHBIX UCCIIEIOBAaHM B 001aCTH CBOEH
po¢eCCUOHAIBHON JIEATETLHOCTH

B-OI1K-4 — Bnasetb: HaBbIKaMU anpoOariu
pe3yJIbTaTOB HAYYHBIX MCCIICIOBAaHUN

- IMCKYCCHSI,

- IOMaIllHee 3aJaHKe;
- 3aj1a4a;

- KOHTPOJIbHAS
pabora;

- JIOKJIaJI;

- Ipe3eHTAIIHS;

- pedepar

IIpomeskyTouHast arrecTanus, | cemectp
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3ayeT ¢ OLICHKOU

OIIK-1 - CriocoOeH mpuMeHsTh pyHIaMeHTaIbHbIC
3HaHUS B 007aCTH HU3HUKH ISl pEIICHUST HAyJHO-
HCCIIEI0BATENbCKUX 3a/1a4, a TAK)KE BIIa/IETh
OCHOBaMHU T€/1arOTUKU, HEOOXOAUMBIMU AJIs1
OCYILIECTBIIEHUS MPEIO0/1aBaATEIbCKOU
NeSITeIbHOCTH

3-OI1K-1 — 3nate: pyHAaMEHTATBHBIC 3aKOHBI 1
MPUHLMITBI (PU3UKH; OCHOBBI IICUXOJIOTUU U
Me/IarOTUKH.

V-OIIK-1 — YMeTh: npuMeHSTh MOJTYYCHHBIC
3HAHUS JUISl peIICHHs] HAYYHO-HCCIIeI0BATEIbCKIX
3a/1a4 B cBOeH NpodeCcCHOHAIbHON ACSITENbHOCTH;
MPECTABIATH 3aKOHBI U PUHIMITEI (PU3UKH B
BU/JIC MATEMaTUYECKUX YpaBHEHUH, HopMy,
rpaduKOB, KAYECTBEHHOTO OIMCAHUS; IPUMEHSTh
OCHOBBI IICUXOJIOTUHU, METOAUKH MPENO0/IaBaHuUs B
MeIarOrMYECKON AEATEIbHOCTH.

B-OIIK-1 — Bnanets: HaBbIKaMu peLIeHUS
HAyYHO-HMCCIIEIOBATEIBCKHX 3a/1a4 B 0071aCTH
AKCIIEPUMEHTATILHON U TEOPETUUYECKON (PU3UKU;
MeIarOrMYECKUMH TEXHOJIOTHSIMH,
He0OXOIMMBIMHU JJIs BEACHHUSI IIPENOJaBaTEeIbCKON
JESITEIbHOCTH.

OIIK-4 - Criocob6eH onpenensts chepy
BHEJPEHUS PE3yIbTATOB HAYUHBIX UCCIIECTOBAHUMA
B 00J1acTu cBOEH MpodecCcHoHaATBHOU
JeSITeIbHOCTH

3-OI1K-4 — 3HaTb: OCHOBHBIEC ATAlbl BHEIPEHUS
PE3yNbTaTOB HAYYHBIX HCCIIEIOBAHUN B 001acTH
cBoel mpoeccoHanbHOMN ACSITENHHOCTH
V-OIIK-4 — YMeTh: NpOBOANUTH aHATIN3
MOTCHIIMATBHBIX Cep BHEAPEHUS PE3yIbTaTOB
Hay4YHBIX UCCIIEJIOBAaHUI B 00JIACTH CBOEH
po¢eCCUOHAIBHON JIEeATETLHOCTH

B-OIIK-4 — Bnasets: HaBbIKaMU anipoOaruu
pe3yJIbTaTOB HAYYHBIX MCCIICIOBAaHUI

- 3a4eTHas paboTa;
- KOHTPOJIb 110
UTOTaMm;

- TECTUPOBaHUE

Texymas arrecranus, |l cemectp

Paznen 3.
Helitponnas repanus

OIIK-1 - CriocoOeH NpuMeHsTh pyHIaMEeHTaJIbHbIE
3HaHUS B 001aCTH (PU3UKH [T PEeLIeHNUs HAYyYHO-
HCCIIEIOBATEeNbCKUX 3aJ1ay, a TAK)Ke BIIa/IETh
OCHOBAMH T€IarOT'MKH, HEOOXOIUMBIMU JIJIs
OCYILIECTBIIEHUS MPEMNO0/1aBaTEIbCKOM
JESATEIbHOCTH:

3-OIIK-1 — 3nartb: pyHAaMeHTaIbHbIE 3aKOHBI U
NPUHIUIBI (PU3UKU; OCHOBBI IICUXOJIOTUHU U
MIEJArOTUKH.

V-OIIK-1 — YMeTb: IpUMEHSTH N10TYy4EHHbIE
3HAHMA JUIs PEIICHUS HayYHO-UCCIIEI0BATEIbCKUX
3a/1a4 B CBOEH Mpo(eCCUOHATBLHON ACSITebHOCTH,
MIPEJCTABIATH 3aKOHBI U IPUHLUIBI (PU3UKU B
BUJIE MATEeMaTUYECKUX YpaBHEHH, HOpMyII,
rpadMKOB, KaYECTBEHHOI'O OITUCAHNUS; IPUMEHSTh

- IACKYCCHS,;
- IOMaIllHee 3aJJaHne;
- 3aj1a4a;

- KOHTPOJIbHAS
pabora;

- IOKJIaJ;

- IPE3EHTALNA;

- pepepar
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OCHOBBI [ICUXOJIOTUH, METOAUKH MPENOIaBaHUs B
NeJArorn4ecKom NesTeNbHOCTH.

B-OIIK-1 — Bnanets: HaBbIKaMu pelLieHuUs
Hay4YHO-HMCCIIE0BATENIBCKUX 3a/1a4 B 001aCTH
HKCHEPUMEHTAIBHON U TEOPETUUECKOH (pr3HKH;
[eJarornyeCKUMHU TEXHOJIOTUSAMH,
HEOOXOAUMBIMU ISl BEAICHUS MPEMOaBaTENbCKOM
JESTEIIBHOCTH.

OIIK-4 - Criocob6eH omnpenensts chepy
BHEJPEHHUS PE3YJIbTATOB HAYUHBIX UCCIIEJOBAHUM
B 00J1acTH cBOEH MpodeCcCHOHATBHOM
NESITEIbHOCTHU

3-OIIK-4 — 3HaTh: OCHOBHBIC 3TAIbl BHEAPCHUS
pe3yIbTaTOB HAYYHBIX MCCIIEOBAHUI B 00JIacTh
CBOEH MpodeccruoHalIbHON 1eATeIbHOCTH
V-OIIK-4 — YMeTb: NpOBOAUTH aHATIU3
MOTEHIIUATIBHBIX cep BHEAPEHUS Pe3yIbTaTOB
Hay4YHBIX UCCIIEJIOBAHUN B 00JIaCTH CBOEH
npodeccnoHaNbHOM e TENbHOCTH

B-OIIK-4 — Bnanets: HaBbIKaMu anpodanuu
PE3yNIbTaTOB HAYYHBIX HCCIIEI0BaHUN

Paznen 4.
[To3utponHoO-
AMHUCCHOHHAas
tomorpadus (I19T)

OIIK-1 - CriocoOeH NpUMeHsTh PyHIaMEHTaIbHbIC
3HaHUS B 001acTH (PU3UKH JUIS PELIEHHUs HAy4YHO-
HCCIIEA0BATENbCKUX 3a/1a4, a TAK)KE BIAJECTh
OCHOBAMH T€IarOTMKH, HEOOXOTUMBIMH IS
OCYULIECTBJIEHUS IIPENO1aBATENbCKON
JESATEIbHOCTH:

3-OIIK-1 — 3narb: pyHAaMEHTaIbHBIE 3aKOHBI U
NPUHLUIBI (PU3UKU; OCHOBBI IICUXOJIOTUHU U
MearorukH.

V-OIIK-1 — YMeTh: NpUMEHATh NOJTy4YEeHHbIE
3HaHUA U pEUICHUS] HAyYHO-UCCIIEI0BATEIbCKUX
3aJa4d B cBOeH npodeccHoHaNbHOM NesITebHOCTH;
MIPE/ICTaBIATh 3aKOHBI U MPUHIUIIBI (PU3UKHU B
BUJIE MATEeMAaTUYECKUX YpaBHEHHH, HopMyII,
rpaduKoB, KAUECTBEHHOTO OMUCAHMS; IPUMEHSATh
OCHOBBI [ICHXOJIOTUH, METOIUKH IIPENOIaBaHuUs B
MIE€JarOTUYECKOMN JAECSATENBHOCTH.

B-OIIK-1 — Brnagets: HaBbIKaMu pelieHus
Hay4YHO-HCCIIEeI0BAaTENIbCKUX 3a/1ad B 00J1acTH
HKCHEPUMEHTAIBHOM U TEOpPEeTUUECKOM pr3uKH;
MeJarornyeCKUuMHU TEXHOJIOTUSAMU,
HEOO0XOAMMBIMU JUIS BEJICHUS MPENOaBaTeNbCKOM
NEeATETbHOCTH.

OIIK-4 - Criocoben ompenensitsh chepy
BHEJPEHUS PE3yJIbTAaTOB HAYUHBIX UCCIIETOBAHUM
B 00JIaCTH CBOEH MpohecCHOHAIbHON
NeSITeIbHOCTH

3-OIIK-4 — 3HaTb: OCHOBHBIE 3Tallbl BHEIPEHUS
Pe3yNIbTaTOB HAYYHBIX MCCIEI0BaHUM B 001acTu
CBOCH MpodeccuoHAIBHON IeITeTbHOCTH

- IMCKYCCHSI,
- IOMaIllHee 33JaHKe;
- 3aj1a4a;

- KOHTPOJIbHAS
pabora;

- TOKJIaJI;

- IIpe3eHTalu A,

- peepar
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V-OIIK-4 — YMeTb: IpOBOAUTH aHATIU3
NOTEHIMATIBHBIX ¢(ep BHEAPEHUS PE3YIbTaTOB
HAyYHBIX UCCIICIOBAaHM B 00J1aCTH CBOECH
po¢ecCUOHAILHON AEATeIbHOCTU

B-OIIK-4 — BnaneTs: HaBbIKaMH anpoOanuu
Pe3yabTaTOB HAYYHBIX MCCIIEOBAHUIN

IIpomexyTounas arrecranus, || cemectp

DK3aMeH OIIK-1 - CiocoOeH NMpUMEHSITh (PyHIaMEHTaIbHBIC |- 3a/IaHUE;
3HaHUS B 00J1aCTH (PU3UKH IS PEIICHUS HAYYHO- |- KOHTPOJIIb 110
WCCIIEIOBATENLCKUX 33/1a4, a TAK)KE BIAJETh UTOTaM;
OCHOBAaMH TIEIarOTUKH, HEOOXOTUMBIMU TSI - TECTUPOBaHUE
OCYIIECTBIICHHS ITPETIOIaBaATENIbCKOM
JeSITeIIbHOCTH

3-OI1K-1 — 3nate: pyHAaMEHTATEHBIC 3aKOHBI H
NPUHLUIBI (PU3UKU; OCHOBBI IICUXOJIOTUU U
MearorukHu.

V-OIIK-1 — YMeTh: NpUMEHATh NOJTy4YE€HHbIE
3HAHUA JUISl PEIIEHUs] HayYHO-UCCIIEI0BATENbCKUX
3aJa4d B cBOeH npodeccHoHaNbHON esITebHOCTH;
MIPE/ICTaBIATh 3aKOHBI U MPUHIUIIBI (PU3UKHU B
BUJIE MATEMaTUYECKUX YpaBHEHUMH, HopMyIl,
rpaduKoB, KAUECTBEHHOTO OIUCAHUS; IPUMEHSTh
OCHOBBI IICHXOJIOTUH, METOIMKH NIPENOIaBaHuUs B
MeJarornyeckou esTenbHOCTH.

B-OIIK-1 — Bnaners: HaBbIKaMH peleHHs
Hay4YHO-HMCCIIEJ0BATENIBCKUX 3a/1a4 B 001aCTH
HKCHEPUMEHTAIBHON U TEOPETUUECKOH (Ppr3HKHY;
MeJarornyeCKuMHU TEXHOJIOTUIMH,
HEOO0XOAUMBIMU JUIsI BEJICHUS MPENoaBaTelbCKOM
NESITeIbHOCTH.

OIIK-4 - Criocob6eH onpenensts chepy
BHEIPEHMSI Pe3y/IbTaTOB HAYYHBIX UCCIIEIOBAHUM
B 00J1acTu cBOEH MpodecCHOHATHHOU
NesITeIbHOCTH:

3-OIIK-4 — 3HaTh: OCHOBHBIE 3Talbl BHEAPEHUS
pe3yabTaTOB HAyYHBIX MCCIIEOBaHUHN B 00JacTH
cBoel mpoeccHoHaNbHON ACITEHPHOCTH
V-OIIK-4 — YMeTh: IpOBOANUTH aHATIN3
MOTEHIATBFHBIX c(ep BHEIPEHUS Pe3yIbTaTOB
HAyYHBIX UCCIIEIOBAaHM B 00J1aCTH CBOECH
po¢eCCUOHATILHON AEATEIbHOCTU

B-OIIK-4 — Bnasetb: HaBbIKaMU anpoOamuu
pe3yabTATOB HAYYHBIX MCCIIEOBAHUI

8.2. Tunosbie KOHTPOJIbHbIC 3aJaHUA WJIHM HHBIC MaTepuaJbl, HQOﬁXO}:[I/IMbIe AJd OICHKH
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3HAHUM, YMEHU M HABBIKOB, XapaKTePU3YIOLIUX ITaNbl (POPMUPOBAHUS KOMIIETEHIIHI

@DOH/T OLIEHOYHBIX CPEJCTB IO JUCIUIUIMHE 00ECIIeUnBaET MPOBEPKY OCBOCHHSI IJIAHUPYEMBIX
pe3ynbTaToB 00yueHHs] (KOMIETEHIIMH U MX MHIWKATOPOB) MOCPEICTBOM MEPOIPUSATHI TEKyllel u
MIPOMEKYTOUHOM aTTECTallMU MO TUCIUILINHE.

OueHounsle cpencTBa npuseeHsl B [Ipunoxennn «PoH OLEHOYHBIX CPEICTBY.

8.3. Meroanueckue MaTepHaJibl, ONpeaesiolue MpoueIypbl ONeHUBAHUN 3HAHWI, YMeHHId,
HABBIKOB M (WJM) ONBbITA [IeATEJbHOCTH, XapaKTepH3YWIIUX IJTanbl (OPpMUPOBAHUS
KOMIIeTeHI Uit

— MHroroBas arrtecranus No AMCUUIUIMHE SIBISETCS HWHTErpajbHBIM IOKa3aTeleM KauecTBa
TEOPETUUYECKUX U MPAKTUYECKUX 3HAHUNW U HABBIKOB OOYYAIOLIUXCS IO TUCIUILUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, IMOIYYEHHBIX B X0/I€ TEKYIIEH U IPOMEKYTOUHOM aTTEeCTAlUH.

— Texkymas arrecTanuss B CEMECTpPe MPOBOJIUTCS C LETbI0 OOECIeueHUs CBOEBPEMEHHOM
oOpaTHOM CBSI3M, AN KOPPEKIMH OOYYEeHHs, AKTHBU3AIMU CAMOCTOSTENILHON pPabOThI
o0yyJarouuxcs.

— IlpomexyrouHas arrecrauus IpelHa3HadeHa JUIsi OOBEKTUBHOI'O IOJATBEPXKICHHUS M
OLICHMBAHMSI JOCTUTHYTBIX pE3Yy/lIbTaTOB OOYy4YEeHHs] TIOCJE 3aBEpIICHUS H3YUYCHHS
JUCIUTLIAHBI.

— Texymas arrecranus OCyIIeCTBISETCS JIBa pa3a B CEMECT:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcst B 3JIEKTPOHHYIO BEIOMOCTb HE
no3aHee 8§ Hemenu ydeOHOro cemectpa. BrirouaeT B ceOsl OLEHKY MEpONpUSATUI
TEKYIIET0 KOHTPOJISI ayTUTOPHOM U CaMOCTOSITENIbHON paboThl 00ydarolerocs mo
paznenaM/TeMaM yaeOHOW quCIUIUIMHEL ¢ 1 1o 8 Henmenro yaeOHoro cemectpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsl B 2JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Henenu yuyeOHOro cemectpa. Bkiouaer B ceOsi OLIEHKY MEpONpUsATUI
TEKYILEro KOHTPOJIS ayJIUTOPHOM M CaMOCTOATENbHON paboThl 00ydaromerocs mo
paszenaM/TemMaM y4eOHON AucHUILTUHBI ¢ 9 1o 16 Henento yueOHOro cemectpa.

— Pesynbrarel Tekyuied M NMPOMEXYTOYHOH aTTecTallMd IMOABOAATCS IO IIKane OajuIbHO-
PEUTHUHTOBOM CUCTEMBI.

JTan peiiTHHIOBOW CHCTEMBI / Henenst baja
Oueno4Hoe cpeacTBo Muaumym* Maxkcumym**
| cemecTp

Texymas arrecTanus 1-16 36 - 60% ot 60

MaKCHMyMa
KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KOHMPOIbHAsL paboma 6 (60% ot 10) 10
3adaua 6 (60% ot 10) 10
mecmupoeaHue 6 (60% ot 10) 10
KonTtpouabHas Touka Ne 2 15-16 18 (60% ot 30) 30
KOHMPObHAsL paboma 9 (60% ot 15) 15
pepepam 9 (60% ot 15) 15

24 - 60% ot
IIpomexyTouyHas aTTeCTALMA - 40

MaKCHMyMa
3aver ¢ oleHKOit - 24 (60% ot 40) 40
3auemHuas paboma - 9 (60% ot 15) 15
KOHMPOb NO UMo2am - 9 (60% ot 15) 15
mecmuposaHue - 6 (60% ot 10) 10
HUTOI'O no gucuuiinae 60 100

Il cemecTp
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Texymas arTecTanus 1-16 36 - 60% ox 60
MaKCHMyMa
KonTtpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KOHMPObHAsL paboma 6 (60% ot 10) 10
3adaua 6 (60% ot 10) 10
mecmupogarue 6 (60% ot 10) 10
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KOHMPObHAsL paboma 9 (60% ot 15) 15
pepepam 9 (60% ot 15) 15
24 - 60% ot
IIpome:xkyTouHasi aTTecTAUS - 40
MaKCMMyMa
JK3aMeH - 24 (60% ot 40) 40
3a0anue - 9 (60% ot 15) 15
KOHMPOJIb NO UMO2aM - 9 (60% ot 15) 15
mecmupoganue - 6 (60% ot 10) 10
HUTOI'O no gucuuninHe 60 100

* - MUHMMAaJIbHOE KOJIMYECTBO OAJIJIOB 3a OLEHOYHOE CPEACTBO — 3TO KOJIMUYECTBO OayioB, HAOpaHHOE
o0y4aromuMcsi, NpU KOTOPOM OLEHOYHOE CpPEACTBO 3aCUUTBIBAETCS, B IPOTUBHOM Cllydae
o0yyaroImuics: T0JKEH JIMKBUIUPOBATh MOSBUBIIYIOCSA aKaJeMUYECKYIO 3a/I0JDKEHHOCTb 0 TeKyIIei
WIA TIPOMEKYTOYHOU aTTecTanud. MUHUMAIbHOE KOJWYECTBO OAJIOB 3a TEKYIIYIO aTTECTAIHIO, B
T.4. OT/I€JIbHOE OLIEHOYHOE CPEICTBO B €€ COCTaBE, M MPOMEKYTOUHYIO aTTecTaluio coctasiser 60%
OT COOTBETCTBYIOIIMX MAaKCUMaJIbHBIX OAJIIOB.

8.4. llIkana omeHKH 00pPa30BATENbHBIX JIOCTHKEHUI

Wrorosast arrecranus mo JUCHUIIINHE orleHuBaeTcs 1no 100-0amipHOoM 1mIkane u mpeacTaBisieT
cyMMmy OamnoB, 3apabOTaHHBIX OOYUYAIONIUMCS TMPHU BBHIMOTHEHUH 3aJaHUil B paMKax TEKyIled u

IIPOMEKYTOUYHOM aTTECTAlUH.

Cymma
0aJ1JI0B

Ounenka mo 4-x 0aAJIbHON IIKAJIE

Onenka
ECTS

TpeGoBanus K ypOBHIO 0CBOEHUS
yueOHO TUCUMIIJIMHBI

90-100

5 - «OTIIMYHOY/«3aUTEHO»

OreHKa «OTIMYHOY BBICTABIISAETCS
oOyyJaromiemMycsi, €clid OH TITyO0KO
Y TIPOYHO YCBOMII TPOTPAMMHBIH
MaTepHra, UCYSPIBIBAOIIIE,
MOCTIEI0BATENHHO, YETKO U
JIOTHYECKH CTPOUHO €T0 U3JIaraer,
YMEET TECHO YBSI3bIBATH TEOPHIO C
MPAKTUKOM, UCTIONB3YET B OTBETE
MaTepuag MOHOTpadUIeCKOM
JUTEPaTyPHI

85-89

75-84

70-74

4 - «XOpOILI0Y»/«3aUTECHO»

65-69

3 - «YIOBJIETBOPUTEITHLHO»/

OLieHKa «XO0pOII0» BBHICTABIISAETCSA
o0yyaromemycs, eciii OH TBEPJIO
3HAeT MaTepuall, rPPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, He
JIOTyCKas CyIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC

OreHKa «yI0BIETBOPUTEIHHOY
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«3a4TEHO» BBICTABIISICTCSl 00yUaIOIEMYCS,
€CJI OH UMEET 3HaHUS TOJIBKO
OCHOBHOTI'O MaTepuaia, HoO He
YCBOMJI €T0 JIeTaJIel, JOMyCKaeT

60-64 E HETOYHOCTH, HEJIOCTATOYHO

paBWIbHbIE (POPMYITHPOBKH,
HapyIlIEeHUs JOTHYECKON
MOCJIEIOBATEIbHOCTH B U3JI0KEHUHU
IIPOrPaMMHOI0 MaTepraia

0-59

OlieHKa «HEYIOBJIETBOPUTEIHLHOY
BBICTABIISICTCSl 00yUaIOMIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIHLHON
4acTH MPOTrPAMMHOTO MaTepuaa,
JIOTIYCKaeT CYIIECTBEHHbIE

F omn6Oku. Kak npasuio, ouieHka
«HEYIOBIETBOPUTEIILHO» CTABUTCS
oOyuaromumcsi, KOTOpble HE MOTYT
MPOJOKUTH 00ydeHue 6e3
JIOIIOJTHUTEILHBIX 3aHATHI 110
COOTBETCTBYIOIIEH AUCIUILTUHE

2 - «HEYJOBIIETBOPUTEIHLHOY/
«HE 3a4TEHO»

9. IEPEYEHb QCHOBHOﬁ U JONOJIHUTEJBbHOMU YYEBHOW JIMTEPATYPBHI,
HEOBXOJIUMOMU J1JIsA OCBOEHUA JUCHUITVIMHBI

@) OCHO6HAA yueOHas Tumepamypa:

1.

bexman W.H. Sfnepnas memunuHa: (Qu3nyeckue M XUMHUYECKHE OCHOBBI | YUYEOHUK A
OaxanaBpuata u maructparypsl / .H. bexkman. — 2-e u3a., ucnp. u gon. — M.: M3aarenscTBo
FOpaiit, 2016. — 400 c.

3yokoB HO.H. Jlekuun mo MeAWIMHCKO#H (usuke : ydeOHOe mocobue mmst By3oB / FO. H.
3y0koB. — YnbsHoBCK: Yal'Y, 2011. — 285 c.

KnmumanoB B.A. PaguoGuonornyeckoe u J03MMETpUYECKOE TNIAHUPOBAHUE JTy4€BOH U
paguoHYKIHIHON Tepanuu [ DnekTponnsiid pecypc] / B. A. Kioumanos. - Mocksa: HUSY
MU®U. Y.1: Pagunobuonornyeckue OCHOBHI Jy4eBOM Tepanuu. Paguobuonorndyeckoe u
JO3UMETPUYECKOE MJIAHUPOBAHUE TUCTAHIIMOHHOW Jy4eBOM Tepamuu My4KaMd TOPMO3HOIO U
raMMa-u3JIydeHUsl U 3JeKTpoHaMu: ydueOHoe mocobue juist By3oB. - [b. m.], 2011. - 500 c. -
TexkcrT: DIIEKTPOHHBIN I URL:
http://library.mephi.ru/pdftunnel.php?Z2 IFAMILY=UATO+HUAY+MUDU&Z21ID=IATEM
EPHI&PATH=book-
mephi%2FKIlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov. Ch.1_2011.pdf
KnumanoB B.A. Paguo6uonornyeckoe u J03UMETPUUECKOE TNIAHUPOBAHUE JTyYEBOH U
paguoOHYKINAHON Teparnuu [DnekrponHbiii pecype] / B. A. Knumanos. - Mocksa: HUSY
MU®U. Y.2: JlyueBas Tepanus My4KaMu NPOTOHOB, HOHOB, HEUTPOHOB M IyYKaMH C
MOJ1yJINPOBAHHON MHTEHCUBHOCTBIO, CTEPEOTAKCHUC, OpaxuTepanus, paJuoHyKIHIHAs Teparus,
ONTUMU3AIMS, TapaHTHs KadyecTBa: ydeOHoe mocobue /g By30B. - [b. m.], 2011. — 604 c. -
TexkcrT: DIIEKTPOHHBIN I URL:
http://library.mephi.ru/pdftunnel.php?Z2 I FAMILY=UATO+HUAY+MUDPU&Z21ID=IATEM
EPHI&PATH=book-
mephi%2FKIlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf
KnumanoB B.A. ®u3uka saepHON MeIUIMHBI [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue s
By30B / B.A. Kiiumanos. - MockBa: HUAAY MU®U. Y.1: Ousndeckuil GpyHIaMEHT sIEpHOI
MEIMIMHBI, YCTPOMCTBO M OCHOBHBIC XapaKTEPUCTHKH TramMMma-KamMep U KOJUIMMAaTOpPOB-
U3JTy4eHUs, OTHO(POTOHHASI YMUCCUOHHAs TOMOTpadusi, peKOHCTPYKLUS U pacipeaeIeHu
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http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov._Ch.1_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov._Ch.1_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirov._Ch.1_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Radiobiologicheskoe_i_dozimetricheskoe_planirovanie_2011.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

AKTUBHOCTH PaJUOHYKIIMJIOB B OPraHM3MeE 4YeJIOBEKa, MOJYyYCHHE PaJuOHYKIHIOB. - [b. M.],
2012. - 308 c. - Tekcr: AIIEKTPOHHBIN I URL:
http://library.mephi.ru/pdftunnel.php?Z2 1 FAMILY=UATO+HUAY+MU DU &Z21ID=IATEM
EPHI&PATH=book-mephi%2FKlimanov_Fizika_yadernoj mediciny Ch.1_2012.pdf
Kommiiekc mporonnoro m3mydernuss MPHIL um. A.®. [pi6a — dummama ®I'bBY «HMUI]
pamuonorun» Munsapasa Poccun [Odunuanbhsiii caiir]. — URL.: https://protonbeam.ru/
Kocteutes B.A., HapkeBuu b.Sl. Memunmnckas ¢uszuka — M.: OAO «M3patenbcTBO
«Menmununay, 2008. — 464 c.

Kypc nexuuii mo aaponHoit sydeBoil Tepanuu: npeseHtanuu / K.b. Topnon, U.A. I'ynmunos,
MPHII um. A.®. LIp16a. — 2017-2020.

Jlemenko B.I'. Meaunuuckas u 6nonorndeckas ¢usuka: yue6. mocobue / B.I'. Jlemenko, I'.K.
Wneuy. — Munck: Hosoe 3nanue; M.: MTHOPA-M, 2012. — 552 c.

Mapycuna M.A., KaznaueeBa A.O. CoBpeMmeHHbIE BHBI TOMOrpaduu. YuebHoe mocodue. —
CII6: CIIeI'Y U'TMO, 2006. — 132 c.

Hapkesuu, b.51. ®usndeckre ocHOBBI siiepHoi Memuiubl [Tekct]: yuebnoe mocobue / B.41.
Hapkesuu, B.A. Kocteies. - MockBa: AM®-IIpecc, 2001. - 59 c.

PemuzoB A.H. Meaununckas u O6uonorndeckas ¢usuka: Yueb. maus By3oB / A.H. Pemusos,
A.I'. Makcuna, A. 4. [Totanenko. — 4-e u3n., nepepad. u gomosH. — M.: JIpoda, 2003. — 560 c.
CBobOomuast SHIUKJIIONEIUS Buxunenus [DneKTpOHHbIN pecypcl]. — URL:
https://ru.wikipedia.org/wiki/3arnaBHas_crpaHuna

Vaun C.E., MuxaiinoB B.H., Hukutaes B.I'. u np. ®uszuyeckue METOabl MEAUIIUHCKON
UHTpPOCKONNH | yuebHoe mocoodue. — M.: MUDU, 2009. — 308 c.

YuuBepcurerckas  kinHuka — [eimensbepra  [Odwunmansubii  caiit]. —  URL:
https://www.heidelberg-university-hospital.com/ru/zabolevanija-i-metody-
lechenija/nacionalnyi-centr-lechenija-opukholevykh-zabolevanii/luchevaja-terapija-protonami-
I-tjazhelymi-ionami

V366 C., Hanc M., Oanc C. ®usuka BU3yanusaluu u300paxeHuil B meaunune: B 2-x Tomax.
T. 1: Iep. c aarn./Tlox pexn. C. Ya66a. — M.: Mup, 1991. — 408 c.

LlenTp my4yeBoii Tepanuu TsXKeNbIMU HOoHaMU B [elinensOepre [DnekTpoHHBIN pecype]. —
URL: https://oncogermany.de/Radiotherapy-center-heavy-ions/

Gesellschaft ~ fiir ~ Schwerionenforschung [Obunmaneubii  cait]. —  URL:
https://www.gsi.de/en/start/news

0) Oononnumenvnan yuedonan r1umepamypa:

1.

2.

bamb6ep k., Tpuctam M., Jlnu M. ®usnka BU3yanu3anuy u300paxeHni B MeaunuHe: B 2-x
tomax. T. 2: Ilep. ¢ aurn./ITox pen. C. Ya66a. — M.: Mup, 1991. — 408 c.

bensies B.H. ®usuka saaepHoii MeaunuHbl [ DIeKTpOHHBIN pecypc]: yueOHoe mocodue s
By30B / B.H. bBenses, B.A. Kinumanos. - Mocksa: HUAAY MU®U. Y.2: [To3urponHo-
SMHUCCHOHHBIE CKaHEpPbl, PEKOHCTPYKLHS H300pa)keHUH B MO3UTPOHHO-DMHCCHOHHON
tomorpadpun, komOuHUpoBaHHbie cucteMbl [IDT/KT u O®IKT/IIDT, xuHeruka
panrodapmnpenaparoB, paJuOHYKIUAHAS Tepanus, BHyTPEHHsS JO3UMETPUs, paJualliOHHas
6esomacHoctb. - [b. wm.], 2012. - 248 <c¢. - Tekcr: onektponubii //  URL:
http://library.mephi.ru/pdftunnel.php?Z2 IFAMILY=UATO+HUAY+MUDPU&Z2 1 ID=IATEM
EPHI&PATH=book-

mephi%2FBelyaev_Fizika_yadernoj_mediciny Ch.2_Uchebnoe posobie_2012.pdf

Beocrep k. I'., Kampimko W.B., Kanamaunk [[.A. Menuuunckue npubopsr [Tekcr]:
Pa3zpaboTka u npumenenue. - M.: Menununckas kaura, 2004. - 704 c.

Kanantapos K.J., Kanamnunkos C.JI., KocteuieB B.A. Anmaparypa ¥ METOOUKH
PAaMOHYKINIHON TuarHocTuku B Menuimne. — M.: 3A0 « BHUUMII-BUTA», 2002. — 122 c.
KnumanoB B.A. Paguanmonnas mo3umerpus [DJeKTpOHHBIN pecypc]: Monorpadus / B.A.
Knumanos, E. A. Kpamep-Arees, B.B. Cmupnos; pen. B.A. KnumanoB. - Mocksa: HUAY
MU®DU, 2014. — 648 c. - Tekcr: anexrponnslii // URL:
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http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Fizika_yadernoj_mediciny_Ch.1_2012.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FKlimanov_Fizika_yadernoj_mediciny_Ch.1_2012.pdf
https://protonbeam.ru/
https://ru.wikipedia.org/wiki/Заглавная_страница
https://www.heidelberg-university-hospital.com/ru/zabolevanija-i-metody-lechenija/nacionalnyi-centr-lechenija-opukholevykh-zabolevanii/luchevaja-terapija-protonami-i-tjazhelymi-ionami
https://www.heidelberg-university-hospital.com/ru/zabolevanija-i-metody-lechenija/nacionalnyi-centr-lechenija-opukholevykh-zabolevanii/luchevaja-terapija-protonami-i-tjazhelymi-ionami
https://www.heidelberg-university-hospital.com/ru/zabolevanija-i-metody-lechenija/nacionalnyi-centr-lechenija-opukholevykh-zabolevanii/luchevaja-terapija-protonami-i-tjazhelymi-ionami
https://oncogermany.de/Radiotherapy-center-heavy-ions/
https://www.gsi.de/en/start/news
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FBelyaev_Fizika_yadernoj_mediciny_Ch.2_Uchebnoe_posobie_2012.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FBelyaev_Fizika_yadernoj_mediciny_Ch.2_Uchebnoe_posobie_2012.pdf
http://library.mephi.ru/pdftunnel.php?Z21FAMILY=ИАТЭ%2BНИЯУ%2BМИФИ&Z21ID=IATEMEPHI&PATH=book-mephi%2FBelyaev_Fizika_yadernoj_mediciny_Ch.2_Uchebnoe_posobie_2012.pdf
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10. IEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON
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«~MHTEPHET» (JAJIEE - CETb «WHTEPHET»), HEOBXOIMUMBIX JIJA

OCBOEHMUSA JUCHUIIVINHBI

1.

2.
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~

MeauuuHckass (Qusuka - 2JEeKTpoHHbIM kypHan [Od¢unmansueii  caifit]. — URL:
http://medphys.amphr.ru/

BioMed Central (BMC) - wnayuynoe wusmatensctBo [Odwunmaneueii caiir]. — URL:
https://www.biomedcentral.com/

eLibrary.Ru - poccuiickas Hay4Has 9JeKTpOHHas OWOJIMOTEKa, WHTETPHUPOBAaHHAS C
Poccuiickum unznekcom HaywyHoro uutupoBanus (PUHL]) [Oduumaneueni cait]. — URL:
https://www.elibrary.ru/defaultx.asp

Elsevier Science - wayunoe w3marenbctBo [Odummanbubii  cait]. —  URL:

https://www.elsevier.com/, https://elsevierscience.ru/

Frontiers - nayunoe u3garenbctBo [Odunumansaeiii caiit]. — URL: https://www.frontiersin.org/
Health Physics - sxypuan [Odunmanshbrii caiit]. — URL: https://journals.lww.com/health-
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10. PubMed - anrnos3piuHas TekcTOBas 0Oa3a JaHHBIX MEAUIUHCKUX U OHOJOTMYCCKUX
nyonukaiuii [Odunuansaeiii cait]. — URL: https://pubmed.ncbi.nlm.nih.gov/

11. ScienceDirect - 6aza mHayunbix nyomukanuii  [Odunmaneaeiii  caiir]. —  URL:

https://www.sciencedirect.com/

12. Scopus - kpymHeuIas MexIyHapoaHas eauHas 0aza JaHHbBIX, COIepKalias aHHOTAIluU 1
UH(POPMALIUIO O IUTHPYEMOCTH PEIeH3UPyEeMOi HaydHOU nuTepatypsl [OdunuansHblii caiT].
— URL.: https://www.scopus.com/

13. Springer - wMexayHapoaHoe Hay4dHoe wu3AarenbctBo [Oduimansueiii caiir]. — URL:
https://www.springer.com/gp, https://link.springer.com/

14. Web of Science — ogna u3 Beaynmx MeKIyHAPOJHBIX 0a3 JaHHBIX, COAEPIKAIas aHHOTAI[MH U
UHPOPMALIHIO O IUTHPYEMOCTH PEICH3UPYyEeMON HaydHOU JuTepaTypsl [OdumanbHbIil caiT].
— URL.: https://clarivate.com/webofsciencegroup/solutions/web-of-science/

15. World Nuclear Association - Bcemupnas siaepras accormanus [Odunuansabiii caiir]. — URL:
https://www.world-nuclear.org/

11. METOJJMYECKUE VYKA3AHMSI JJIS1 OBYYAIOLIUXCS MO OCBOEHHUIO
JUCHUTIIMHBI

Mertoanyeckue ykazaHus JUid OOYYarOLIMXCS IO OCBOCHUIO JUCIMIUIMHBI — KOMILIEKC
PEKOMEHAANNN U Pa3bsICHEHUH, TO3BOJISIOMUI 00yJarOMMMCsl ONTUMAIBHBIM 00pa3oM OpraHM30BaTh
IIPOLECC M3YYEHMsI KaK TEOPETUUYECKOro yuyeOHOro marepuana AUCUMIUIMHBL, TaK U MOJATOTOBKH K
IIPAKTUYECKUM 3aHATHUSAM, B TOM YUCIIE IPOBOJUMBIM C MCIIOJIB30BAHUEM AKTUBHBIX U MHTEPAKTHBHBIX
TEXHOJIOTHI 00y4YeHUS.

Meroanueckue ykazaHus puBeIeHb! B [I[punoxeHusx:

1. Metoauueckue peKOMEHJAlMM MO OCBOEHHIO JUCHMIUIMHBI «llepcrekTUBHBIE —sIepHbIE
TEXHOJIOTUH (MHHOBAIIMOHHBIE TEXHOJIOTHH SIEPHON MEAUIIUHBI)»;

2. Meroauueckue peKOMEHJIAIMH MO0 MPENoJaBaHUI0 JAUCHUILIUHBI «IlepcrieKTHBHBIE sJIepHBIE
TEXHOJIOTUH (MHHOBAIIMOHHBIE TEXHOJIOTHH SIIEPHON MEAUIIUHBI)»;

3. Meronuyeckue yka3aHHMs K CaMOCTOSITEIbHOM paboTe cTyneHTa 1o odopMieHuIo pedepaTroB
no aucuumiuHe «llepcrieKTuBHBIE sIEpHBIE TEXHOJIOTUH (MHHOBAMOHHBIE TEXHOJIOTHH
SAJICPHON MEIUIIUHBI)»;

4. Meronnueckue pexkomeHaauuu — «CrnoBapb  TEpPMHUHOB IO  y4eOHOW  JTUCUUIUIMHE
«IlepcnieKTUBHBIE AI€PHbIE TEXHOJIOTUHN (MHHOBAIIMOHHBIE TEXHOJIOTUU SAEPHON MEIUITHBI ).

12. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOITU, HCHOJB3YEMBIX TIPH
OCYHIECTBJIEHUMU OBPA3OBATEJIBHOI'O TIIPOIECCA 110 JUCHUIIYIMHE,
BKJIIOYASA NEPEYEHb IPOT'PAMMHOI'O OBECIHHEYHEHUSA U UTH®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM (ITPM HEOBXOJINMOCTHN)

Hcnonp3oBanne HHPOPMAIMOHHBIX TEXHOJOTHI TpPH OCYIIECTBICHUH 00pa3oBaTeNbHOTO
mporiecca Mo JUCIHUIUIMHE OCYIIECTBIISIETCS. B COOTBETCTBHMU C YTBEpKACHHBIM [loyoxeHueM 00
DnexTpoHHOM nH(pOpMaMoHHO-00pazoBaTenbHOl cpeae UATD HUSAY MUODU.

OnekTpoHHass cucrema ympasieHus oOydenuem (LMS) wucmonmbp3yercs s peanuzanuu
00pa30BaTeNbHBIX MPOrpaMM HpPU OYHOM, JUCTAHIIMOHHOM M CMEIIEHHOM peXHMEe OOydeHHUs.
Cucrema peanusyeT cIeayroIne OCHOBHbIE (DYHKITHH:

— CO3JaHME U yNpaBJICHUE KIACCAMU;

— CO3J1aHHUE KypCOB;

— OpraHu3alys 3alyucu yJaluxcs Ha Kypc;

— NIPeJOoCTaBJIEHHE JOCTYNA K y4eOHBIM MaTepuaiaM JAJIsl y4aluxcs;
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— myOnuKanus 3alaHuil ISl Y9eHUKOB;
— OIIEHKA 33JaHMi yJaluxcs, IpoBeJCHNE TECTOB U OTCIICKMBaHUE Mporpecca 00y4eHus;
— OpraHu3anus B3aMMOACHUCTBHUS YYaCTHHUKOB 00pa30BaTEeIbHOTO MPOIIecca.

CucreMa MHTETPUPYETCS C JAOMOIHUTEIBHBIMU CEPBUCAMU, 00CCIICUNBAIOIUMHU BO3MOKHOCTh
UCIIONIb30BaHUsl TakuX (YHKIUN Kak pabouuil KajeHaapb, BHAEO CBS3b, MHOIOIOJIb30BATEIBCKOE
pelakTHpOBaHUE JOKYMEHTOB, CO3MaHHE (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA JJI PUCOBAHUS.
ABTOpH3aIMS MOJIb30BaTENICH B CUCTEME OCYILECTBIISIETCS IMOCPEICTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSI3aHHBIX K JIOMEHY Oiate.ru.

12.1. llepevyeHb uHGPOPMANMOHHBIX TEXHOJIOTHIA:

— UCTOJIB30BaHUE KOMIBIOTEPHOTO TECTUPOBAHHSI IT0 UTOT'aM M3yUYCHHS PA3JICIIOB TUCIUILTHHBI;

— TpoBepKa JIOMAaIHUX 3aJaHUd W  KOHCYJIbTHPOBAHHE IIOCPEICTBOM  DIICKTPOHHON
00pa30BaTEeNLHOW CPEIbI;

— UCITOJIB30BaHUE AIEKTPOHHBIX MPE3CHTAIU MTPH TPOBEICHUH PAKTUYCCKUX 3aHSATHUI;

— UCIMOJIb30BaHUE 00YUYAIONIMX BUICO(PHUIBLMOB;

— HUCMOJIb30BaHUE TEKCTOBOTO penakropa Microsoft Word,;

— UCTOJNb30BaHUE Tabmu4HOro penakropa Microsoft Excel;

— HUCMoib30BaHue TekcToBoro peaakropa NoteBook (biokHor).

12.2. llepevyeHb MpPOrpaMMHOro odecneyeHusi:

— KOMITBIOTEpPHAs KOHTPOJILHO-00yUaroIas TeCTOBas MporpaMmma ¢ OTKPBITON JIniieH3ueH (000s10uka
MyTestX);

—  JIAIEH3UPOBAHHAS KOHTPOJILHO-00YUAOIIIAst TECTOBASI IPOTPAMMa ¢ BO3MOXKHOCTBIO HCTIOTB30BAHHST
on-line «Indigo»;

—  [pPOrpaMMBbl, IEMOHCTPAIIUK Brieo MatepuanoB (pourpsiBarens Windows Media Player);

— TekcToBbIi pegakrop Microsoft Word;

— TtabmuHblit pegakrop Microsoft Excel,

— penaxrop npe3enTaipii Microsoft PowerPoint;

— TtekcroBbii pepaktop NoteBook (brokHor);

— Opayzep — Google Chrome.

12.3. IlepevyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Joctyn K 3JIEeKTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JIEKTPOHHOM OMOIMOTEuHOH cucTteme
(OBC) ocymecTBisieTcs TOCPEICTBOM CIELUANBHBIX pa3AesoB Ha opunuaibHoM caiite UATD HUAY
MU®U. ObecnieueH NOCTyM K 3IEKTPOHHBIM KaTtasioram ouommorekn MATO HUAY MUDU, a Takxke
ANIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (DUOC), chopMHpOBaHHBIM Ha OCHOBAaHUM IPSIMBIX
JIOTOBOPOB C MpaBooOIagaTesIMU y9eOHOH M y4eOHO-METOIUYECKON JUTEPaTyphl, METOIMYECKUX
nocoOuit:

1) undopmarmonnsie  pecypcel  Cetn  Koncynbrantlliroc, http://www.consultant.ru/
(uH(pOpMaIHsT HOPMATHBHO-TIPABOBOTO XapaKTepa HA OCHOBE COBPEMEHHBIX KOMITBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) 31eKTpOHHO-OMOIMoTeuHas cuctema HUSIY MUODU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=BOOK&P21DB
N=BOOK,

3) 21eKTpoHHO-OMONIMoTeuHast cucteMa «AOykey, https://ibooks.ru/;

4) »reKTpOHHO-OMOJIMOTEYHAs CHCTEMa U3aaTebcTBa «Jlanby, hitps://e.lanbook.com/;

5) anekTpoHHO-OMOMHMOTEuHas cuctema «HOpaiiT», hitps://urait.ru/;

6) 0a3pl JNAHHBIX OJEKTPOHHOH  OuONMOTEeYHOWM cucteMbl «KOHCYIBTaHT — CTYHCHTa»,
https://www.studentlibrary.ru/;
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7) snekTpoHHO-OnOMHoTeunas cuctema BOOK.ru, https://book.ru/;
8) 0asoBas BepcHs IIEKTPOHHO-OMOoTeuroi cuctembl IPRboOKS, https://iprbooks.ru/;
9) mayuHnas sekTpoHHas oubmuoreka eLIBRARY, https://www.elibrary.ru/.

13. ONMCAHMUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOBXOIUMOM 1J151
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

OcnaweHue 1eKUUOHHBIX 3AHAMUIL:

kommbioTep Kapuu7-E7500 INTEL PENTIUM E7500 (3 mt.);

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

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

npoekrop ACER P5290 (1 mr.);

BUJCOJICKIIMM ¥ JIGKIIMA B (opMe MYJIbTUMEIUHHBIX MPE3CHTAIlMH 110 JIUCIUILIUHE,
KOMITBIOTEPHBIE TECTUPYIOIINE MPOrpaMMbl JIsi MPOMEKYTOYHOTO M HTOTOBOTO KOHTPOJIS
3HaHUN, yueOHbIE (PUIIbMBI.

Ocnamenue RPAKMUYECKUX 3aHaAmMuUI:

JlaGopaTopusi MEIUIIMHCKOW paadallMOHHON (U3WKH oOTHena pajauallMoOHHOW OHo(HU3UKH

MPHII um. A.®. [pi6a — punmmana ®I'BY «HMMUI paguonorum» Munsnpasa Poccuu:

noMenienne NelO8 (ycraHoBKa Juisi HEHTpOHHOHM Tepanuu Ha 0Oa3e reHepatopa HI-14
(oneparopckas));

nomeneHue Nel09 (kommiekc nportoHHoil Tepanuu «IIpomereyc» (omepaTopckas),
obopynoBanue sl exenHeBHoro KoHTposii IMRT monmeit u  KOHTponsi KaudecTBa
TEpaneBTHUECKOTO MyYKa JIMHEHHBIX YCKOpPHUTEeH);

aynutopust Ne201 (3ain ans npoBefieHUs] KOHQepeHIuil);

aynutopust Ne205 (yueOHbIii Kitacc).

Ha6opaTopH;1 pa3pa60TKH " SKCIUTyaTaluu O6J'Iy‘IaIOIJ_IeI71 TCXHHUKHU OTACIAa paHHaHHOHHOﬁ

6unodpuzuku MPHII um. A.®. I{p16a — punnana ®PI'bY «HMMULL pagunonorun» Munsapasa Poccun:

nomenieHue NelO8 (ycraHoBka sl HEMTpOHHOW Tepanuu Ha Oas3e reHeparopa HI-14
(HEUTPOHHBIN KaHbOH));

nomernieHue Nel(09 (komriekc npotoHHou Tepanuu «[Ipometeyc» (CHHXPOTPOHHBINA 3ai),
KOMIUIEKT JIO3UMETPUIECKOro 00opyaoBanus mpoussozactesa PTW Freiburg, 'epmanus);
nomernieHue Ne311a (yckopurens amekTpoHoB «NOVAC-11» (yckopuTenbHBIHN 3a1));
aynutopust Ne201 (3an ans npoBeneHus: KOHpepeHuil);

ayautopust Ne205 (yueOHBbIN Kiacc).

Otnenenue kaMHUYeCKOH no3umerpun u tonoMerpuu MPHIL um. A.®. Llpi6a — ¢unuana

OI'bY «HMUII panuonorun» Munsnpasa Poccun:

KOH(EepEeHI] 321 PeHTTeHOJIOTHYECKOTO KOPITyca;
3manue Ne4:

O cumysarop Philips SLS,
armapat Juis Opaxureparnu Gamma med +,
yckopureis Elekta Synergy S,
yckopurenb Philips Sl 20,
yckoputenb PhilipsS| 75,
raMma-TepaneBTuuecKkuil anmapar 1erabalt.

O OO OO0

14. UHBIE CBEJEHUA U (MJIN) MATEPHUAJIBI
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14.1.

Ilepeuennb

o0pa3oBaTeIbHbIX
0o0pa3oBaTeIbLHOIO Mpolecca Mo TUCIUNIUHE

TEeXHOJIOTHii,

HCIOJIb3yeMbIX MNpPH

OCYHICCTBJICHHH

Ne
n/n

HauMmenoBanue
pasnena
JTUCIHUIINHBI

Bun 3ansarui
(nexuum,
NpaKTHYeCcKue
"
JadopaTopHbie
3aHATHUSA)

KoanuyectBO
aK. 4.

HaunMeHoBaHHEe aKTUBHBIX U
HHTEPAKTUBHBIX (JopM npoBeaeHus
3aHATHH

Paznen 1.
[IpoTonHas
Tepanus

JIEKIIUHA

- IEMOHCTpAII¥sI Ta0JIHII, CIIal]I0B,
CIEeNHATN3HUPOBAHHBIX
npodecCHOHATBHBIX N300paKeHUI,
HHCTPYMEHTOB H aIlllapaToB;

- MOKa3 y4eOHBIX BUICOMATEPHATIOB

MIPaKTUYECKUE
3aHATUA

- y4acTHe B HAyYHBIX KOH(EepeHIUsX;
- pepeparuBHas paboTa;

- CUTYaIlMOHHBIC 33]1a4H, KCHCHI,
JIeTIOBast UTPa;

- KOMITHIOTEPHBIC CUMYJISIUY;

- TUCKYCCHS 110 TEME 3aHSITHS;

- TPCHUHTOBBIC (DOPMBI TIPOBEICHHUS
MPAKTUYCCKHUX 3aHITUN

Pa3nen 2. Nonnasn

(yriepoaHasi)
Tepanus

JCKIINH

- IEMOHCTpaIHsl Ta0Jull, CIai]I0B,
CHeIUaTU3UPOBAHHBIX
npodeccHoHaNbHBIX U300paKEHUH,
WHCTPYMEHTOB H anmaparos;

- TIOKa3 y4eOHBIX BHI€OMATEPHAIOB

MIPaKTUYECKUE
3aHATUA

- ydacTue B HAyYHBIX KOH(PEPEHIIUSX;
- peeparuBHas padoTa;

- CUTYallHOHHBIE 3a7]a41, KEIChI,
JieJioBas Urpa;

- KOMIIBIOTEPHBIE CUMYIISIIUU;

- TUCKYCCHS TIO TEME 3aHATHUS;

- TPEHUHTOBBIE (DOPMBI TIPOBEACHUS
MPAKTUYECKUX 3aHATHI

Paznen 3.
Helitponnas
Tepanus

JIEKI[ANA

- IEMOHCTpAaIus TabJIHII, CIIaiI0B,
CHEIHATU3UPOBAHHBIX
po¢eCCHOHATBHBIX N300paKEHUH,
WHCTPYMEHTOB U allapaToB;

- MMOKa3 Y4eOHBIX BUICOMATEPHUAIIOB

MPaKTUYICCKHUC
3aHATUA

- yJacTHe B HAyYHBIX KOH(EepEeHIINsX;
- pedepaTuBHas paboTa;

- CUTYaIlOHHBIE 33/1a4H, KEHCHI,
JIeTIOBast UTpa;

- KOMIIBIOTEPHBIEC CUMYJISIIIHH;

- TUCKYCCHS 110 TEME 3aHSITHS;

- TPEHUHTOBbIE€ ()OPMBI IIPOBEICHHUS
IIPAKTUYECKUX 3aHATUN

Paznen 4.
[To3uTponHoO-
SMUCCUOHHAs

TomMorpadust
(I19T)

JIEKIIUHA

- ICMOHCTpaIust TabJIHII, CIIAHI0B,
CIIEIHATM3UPOBAHHBIX
npodeccHOHABHBIX U300paKeHU,
UHCTPYMEHTOB H allapaTos;

- OKa3 y4eOHBIX BHICOMATEPHUAIOB
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MPAKTUYICCKHUC
3aHATUSA

8 - y4acTue B HayYHbIX KOH(PEPECHITUSX;
- peeparuBHas pabdoTa;

- CUTyallMOHHBIE 3a1a4H, KEHCBI,
JIeTIOBast UTPa;

- KOMIIBIOTCPHBIC CUMYJIAIIUU,

- TUCKYCCHS TI0 TEME 3aHSITHS;

- TPEHUHTOBBIE (POPMBI IIPOBEICHHS
NPAaKTUYCCKHUX 3aHITUN

14.2. ®opMbl opraHu3alMU CAMOCTOSITEIbHOH PadoThl o0ydaommxcs (TeMbl, BBIHOCHMbIE J1JIs1
CaMOCTOSITEJILHOTO M3Y4YE€HHUsI; BONPOCHI Jisi CAMOKOHTPOJIS; THUIOBble 3aJaHUA [JIA

CaMOINIPOBEPKH
Tema, BbIHOCHMAS
Ne Pasiens st CamocrosiTesibHas pabora Koumaec
n/n | AUCHHUILIMHBI CaMOCTOSITEJILHOTO 00YHAIOUIMXCSI N0 KOHTPOJIEM TBO aK. Y.
npenoaaBaTeJis
H3yYeHHUsl
1. Paznean 1. 1.1. AnponHas tepanusi | - paboTa B OT/€JE PauallHOHHON 14
IIpoTronHas KakK METOJ JICYeHUS onodusznku MPHII um. A.®. [{p10a;
Tepanusi paxa. Uctopuueckas - y4acTHe B HAyYHBIX
CIpaBKa KOH(EPEHIIUAX;
- paboTa ¢ TEXHUYECKON U Hay4yHOU
JOKYMEHTAIUEll;
- pebepaTuBHas pabora
2. 1.2. ®usnueckue - paboTa B OTAeNe paJualluoOHHON 14
OCHOBBI TPOTOHHOM onoduzuku MPHII um. A.®. [{p10a;
TEparuu. - y4acTHe B HayYHBIX
[MpenmymiecTBa n KOH(DEpEeHIIHSIX;
HEJ0CTaTKU MPOTOHHOM | - paboTa ¢ TEXHUYECKON U Hay4dHOI
Teparnuu JNOKYMEHTAMEN;
- peepaTuBHas pabora
3. 1.3. LlenTpsr - paboTa B OT/JeNe paaualuoOHHON 14
npoToHHOU Tepanuu B | 6nopuszuku MPHI[ um. A.®. [{10a;
mupe u B Poccum. - y4acTHe B HAyYHBIX
Kommnanuu- KOH(EPEHIINSAX;
NIPOU3BOAUTEIN - paboTa ¢ TeXHUYECKON U Hay4yHOU
KOMILJIEKCOB JOKyMEHTAIUE;
MIPOTOHHOU Tepanuu - pedeparuBHas paboTa
4. 1.4. CoBpemeHHOE - paboTa B OT/eIIe paTualliOHHON 14
COCTOSIHUE U onoduzuku MPHI um. A.®. [p16a;
MIEPCIICKTHBBI - y4acTHe B HAyYHBIX
MIPOTOHHOM Teparuu KOH(DEpEeHIHSIX;
- paboTa ¢ TeXHUYECKON U Hay4yHOH
JOKyMEHTAIUEH;
- pepeparuBHas paboTa
5. Paznen 2. 2.1. dusznueckue - paboTa B OT/eNe paaualuoHHON 20
HNonnas OCHOBBI HOHHOM onoduzuku MPHI] um. A.®. [p16a;
(yriepognasi) | Tepamnu. - y4acTHe B HAyYHBIX
Tepanus [IpeumymiecTBa KOH(EpEeHIIHSIX;
YTJIEPOAHOM TEeparuH, - paboTa ¢ TeXHUYECKON 1 HAyYHOU
10 CPAaBHEHUIO C JOKYMEHTAIUEH;
MIPOTOHHOM Tepanuein - pedeparuBHas paboTa
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6. 2.2. llenTtpnl - paboTa B oTA€ENe paiualiOHHON 18
yraepoaHoi Tepanuu B | 6nodusuku MPHIL um. A.®D. [{p10a;
mupe u B Poccun - y4acTHe B HAyYHBIX
KOH(epeHIUsIX;
- paboTa c TEXHUYECKOH U HAy4IHOU
JIOKYMEHTAIUEH;
- pedeparuBHas paboTa
7. 2.3. CoBpemeHHOE - paboTa B OT/eNe paaualuoOHHON 18
COCTOSIHHE U onoduzuku MPHI] um. A.®. Ip10a;
MIEePCTIEKTUBBI - y4acTue B HayYHBIX
YIJIEpOIHON Tepanuu KOH(EpEHIIHSIX;
- paboTa ¢ TEXHUYECKON 1 HayYHOU
JIOKYMEHTALUEH;
- pebepaTuBHas pabora
8. Paspgen 3. 3.1. HelitpoHHas - paboTa B OT/JeNe paaualuoOHHON 40
HeiiTponnass | Tepanus Kak METOJ ouoduznku MPHII um. A.®. [{p10a;
Tepanusi JIeYEHUs paka. - y4acTHe B HAyYHBIX
Hcropuyeckas cripaBka | KOHQEpeHIUsX;
- paboTa ¢ TEXHUYECKON U Hay4yHOU
JOKYMEHTAIUEl;
- pedeparuBHas paboTa
9. 3.2. JlyuyeBas Tepanus - paboTa B OT/eNe paaualuoOHHON 42
Ha ObIcTphIX HelTpoHax | Omodpusuku MPHI um. A.®. [pi0a;
- y4acTue B HayYHBIX
KOH(EepeHIMSIX;
- paboTa c TeXHUYECKOI U Hay4HOM
JIOKYMEHTAIUEH;
- pepepaTuBHas paboTa
10. 3.3. JIyuyeBas Tepamnus - paboTa B OT/eNe paaualuoOHHON 42
Ha onopuzuku MPHI um. A.®. [p16a;
AMUTETUIOBBIX/TETUIOBBI | - yYaCTHE B HAYIHBIX
X HelTpoHax. HelTpoH- | KoHpepeHIHsIX;
3aXBaTHAas Tepanus - paboTa ¢ TeXHUYECKOM U Hay4yHOU
JOKYMEHTAIUel;
- pedbepatuBHas pabora
11. Paspnen 4. 4.1. OcuoBsl [1OT - paboTa B OT/eNe pagualluoOHHON 40
IHo3uTponHo- ounoduzuku MPHI um. A.®. 1p16a;
IMHUCCHOHHAS - y4acTHe B HayYHBIX
TomMorpagus KOH(epeHIHSIX;
{197) - paboTa ¢ TEXHHUYECKOM U HAyYHOU
JIOKYMEHTAIEH;
- pedpepaTtuBHas paboTa
12. 4.2. TIDT/KT - paboTa B OT/ele paJualliOHHON 42

onoduzuku MPHI um. A.®. Ip16a;
- y4acTHe B HAyYHBIX
KOH(EepEeHIHSIX;

- paboTa ¢ TeXHUYECKON 1 HAyYHOU
JIOKYMEHTALUEH;

- pedpepaTtuBHas paboTa
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13. 4.3. II9T-MPT - paboTa B OT/eNe pagualiiOHHON 42
onoduznku MPHII um. A.®. [{p10a;
- y4acTHe B HAyYHBIX
KOH(epeHIUsIX;

- paboTa c TEXHUYECKOH U HAy4IHOU
JIOKYMEHTAIUEH;

- pedeparuBHas paboTa

15. OCOBEHHOCTH PEAJIM3ALIMU JUCIIUAIIJIMHBI JJI1 UTHBAJIMAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

B cooTBeTCTBMU C METOAMYECKUMHU peKoMeHAanusIMu MuHoOpHayku PO (yrB. 8 ampens 2014
r. Ne AK-44/05BH) B Kypce Impeanojaraetcs MCIOIb30BaTh COLMUAIBHO-aKTUBHBIC M Pe(IeKCHBHBIE
MeTO/bl O0yUYEHHMsI, TEXHOJIOTUH COLUOKYJIbTYpHOU peabmiurtanuu obydaroumxcs ¢ OB3 ¢ nensio
OKa3aHUs IOMOIIM B YCTAHOBJIEHHUH ITOJIHOLICHHBIX MEKJIMYHOCTHBIX OTHOLICHUH.

OOydeHue Ml C OrPAaHUYECHHBIMH BO3MOXHOCTSIMU 30POBbSl OCYLIECTBIIIETCS C YYETOM
WH/IMBUIYAIBHBIX TMCUXO(PHU3MUECKUX OCOOCHHOCTEH, a JJIsi WHBAIUAOB TAaKXKE B COOTBETCTBHH C
WH/IMBUYaJIbHOW ITPOrpaMMoil peabmiinTauy HHBAIUAA.

Jus AU ¢ HapylmieHHeM CJIyXa BO3MOXKHO TIIPEIOCTaBiICHHE HWH(POPMAIMN BH3YAIbHO
(KpaTKui KOHCHEKT JIeKIMH, OCHOBHAs M JOMNOJHMUTENbHAs JIUTepaTypa), Ha JEKIUOHHBIX U
IPAKTUYECKUX 3aHATHUSX JOIYCKAaeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaK K€, CypAOINEpPEeBOIYMKOB U
TU(IIOCYPIOTIEPEBOAUHKOB.

OneHka 3HaHMNW OO0YyYarOIIMXCS Ha MPAKTUYECKUX 3aHSITUSIX OCYLIECTBIIETCS Ha OCHOBE
IIMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, INCbMEHHO BBINIOJHEHHBIX IPAKTHUUECKUX 3aJaHUM.
Jokian Tak e MOXKET ObITh INpeAcTaBieH B NMUCbMeHHOW ¢opme (B Buae pedepara). Ilpu stom
TpeOOBaHUS K COJEPKAHMUIO OCTAIOTCS TEMHU Ke, a TpeOOBaHMSA K KaueCTBY H3JIOKEHHUS Marepuasa
(MOHATHOCTh, KayecTBO pEYd, B3aUMOJEHUCTBHE C AayAMTOpHMEH W T.1.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MpPEAbABIsSEMble K MUCbMEHHBIM paboTaM (KauecTBO O(opMIIeHHS
TEKCTa M CIUCKA JINTEPATYpbl, TPAMOTHOCTb, HAJIMYUE WJUIIOCTPALlMOHHBIX MaTepuaioB U T.O.). C
Y4ETOM COCTOSIHUSL 37I0POBbS MPOCMOTP KHHO(GHUIbMA € MOCIEAYIOIIUM aHaJIM30M MOXKET OBITh
IPOBEJEH JIOMa (Hampumep, Npyu HEOOXOAUMOCTH JOTOJIHUTEIbHON 3BYKOYCHIIMBAIOIIEH anmnapaTypsl
(HaymHuku)). B Takom ciyyae  oOywaromuiics — OpeAOCTaBIsSeT MUCbMEHHBIH  aHaIM3,
COOTBETCTBYIOIUI MPENbABIIEMBbIM TPEOOBAHUIM.

[IpomexyTouHas aTTecTauus JUisl JUI] C HapyLIEHUSIMM ClyXa MPOBOJUTCS B NMHUCbMEHHOU
dopMe, mpH 3TOM HCHOJB3YIOTCS 0OLIME KpuTepuu oueHuBaHus. I[lpu HEoOXOAMMOCTH, BpeMs
MOJrOTOBKU Ha 3a4eTe/9K3aMEHE MOXKET ObITh YBEIUYEHO.

JUis I ¢ HapylIeHueM 3peHMsl JOMYCKaeTcs ayIuallbHOE IMpeaocTaBieHue MH(opMaIuu
(HampuMmep, ¢ UCIIOJIb30BAHUEM MPOTPaMM-CUHTE3aTOPOB PEUH), a TaK K€ MCIOIb30BAaHUE HA JIEKIMSIX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (IUKTO(GOHOB M T.I.). Jlomyckaercs NpPUCYTCTBHE Ha 3aHATHUAX
accucTeHTa (TTOMOITHUKA), OKa3bIBAIOIIETO 00 YIAOIITUMCS HEOOXOIMMYI0 TEXHUUYECKYIO TIOMOIIIb.
Ornenka 3HaHUM OOy4aroIUXCS HAa MPAKTUUYECKUX 3aHATHSAX OCYIIECTBISIETCS B YCTHOW (opme (Kak
OTBETHI Ha BOIIPOCHI, TaK M MpakTUueckue 3anaHus). [lpu HeoOXoaMMOCTH aHanu3a (QuibMa MOXKET
ObITh 3aMEHEH ONMCAHUEM CHUTYallud MEXITHHUYECKOTrO0 B3aUMOJEHCTBUS (Ha OCHOBE OIbBITa
PECIOHJIEHTa, XYI0XKECTBEHHOM JUTepaTypl W  T.J.), TO3BOJSIONIMM  OILIGHUTh  CTENEHb
cOPMHPOBAHHOCTH  HABBIKOB  BJIAQJICHHWS METOJAMH aHajdu3a W  BBIABICHUS  CHEIU(PUKH
(GYHKIIMOHUPOBAHUSI M PA3BUTUS TICUXHUKH, TO3BOJIIOIIMMHU YYUTHIBATH BIUSHUE ATHUYECKUX
¢dakTopoB. Ilpm mnpoBeneHMM NPOMEKYTOUHOW aTTECTAllMM Ui JIMI C HApyIICHHEM 3pEHHS
TECTUPOBAHUE MOKET ObITh 3aMEHEHO Ha YCTHOE COOECE0BaHUE 110 BOIIPOCAM.

Jluna ¢ HapylleHUsIMH ONOPHO-IBHMIaTeJbLHOI0 amnmapara He HYXJATCS B  0COOBIX
dopmax mnpenocraBieHUs Y4eOHbIX MarepuanoB. OJHAKO, C y4ETOM COCTOSIHHS 310pOBbSl 4acTb
3aHATUI MOXET OBbITh pealn30BaHa AUCTAHIMOHHO (mpu momomu cetu «WuTepHer»). Tak, mpu
HEBO3MOXXHOCTH MOCEIICHHSI JICKIIMOHHOTO 3aHATHs 00yJaroIUICs MOXKET BOCIIOIB30BAaThCS KPATKUM
KOHCIIEKTOM JICKLIUH.
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[lpy HEBO3MOXHOCTM TIOCEHICHHS MNPAKTHYECKOTO 3aHATHS OOydaromuiics JOJDKeH
IPEOCTaBUTh MUCHMEHHBIH KOHCIIEKT OTBETOB HA BOMIPOCHI, TMCHMEHHO BBIITOJHEHHOE MPAKTHYECKOE
3aganue. Jlokiaz Tak jke MOXKeT ObITh IPEOCTaBlieH B MUCHbMEHHOM (opme (B Buze pedepata). [Ipu
9TOM TpeOOBaHHMA K COJCP)KAaHHIO OCTAIOTCA TeMH JK€, a TpeOOBaHMS K KadyeCTBY H3JI0KEHHS
Mmarepuaia (IMOHATHOCTh, Ka4eCTBO PEYH, B3aMMOJCHCTBHE C ayIWTOpPHEH U T.1.) 3aMEHSIOTCS Ha
COOTBETCTBYIOLIME TPEeOOBaHMSA, MPEABABIIEMbIC K MUCHMEHHBIM padoTam (KadecTBO O(GOPMIICHHUS
TEKCTa U CIHUCKA JIUTEPATYPbl, (PAMOTHOCTb, HATMYNE UIUTIOCTPALIMOHHBIX MAaTEPUAIIOB H T.JI.).

[IpomexxyTounasi arrectauusi Uisl JHI C HApyIIEHUSIMH OIOPHO-IABUTaTEILHOIO armapara
NPOBOJIUTCS Ha OOIIMX OCHOBAHHUSAX, NMPH HEOOXOIMMOCTH IMPOLEAypa 3a4eTa/IK3aMeHa MOXKET ObITh
peann3oBaHa TUCTAaHIIMOHHO (HAIIpUMep, MU IOMOIIH TporpamMMel SKype).

JUst 3TOro MO JOTOBOPEHHOCTH C IIPErojaBaTeleM oOydaroluiics B ONPENEeICHHOE BpEMs
BBIXOAWT Ha CBSI3b JUIS MPOBEICHHS IPOLEAYphl 3adeTa/s>K3aMeHa. B Takom ciyuae 3ader/sK3amMeH
ciaetcst B Buje cobeceoBaHMs MO BOMpocaM (CM. (popMbI MPOBEACHUS POMEKYTOUYHON aTTeCTaluu
UL JIMIl C HapylIeHWsMHU 3peHHs). Bompoc W mpakTuueckoe 3aJaHue BBIOMPAIOTCS CaMUM
IpernoaaBaTesIeM.

HpI/IMe‘IaHI/IeZ DoHABI OLICHOYHBIX CpCACTB, BKINOYAIOIIMWE THUIIOBBIC 3aJlaHHWA M MCTOAbI OLICHKH,

KPUTEPUU OIICHUBAHMS, TO3BOJSIONINE OIICHUTHh PE3YJbTaThl OCBOEHUS JAHHOW JAUCITUIUIMHBI
oOyuaromumucs ¢ OB3 Moryt Bxoauts B coctaB PIIJ] Ha nmpaBax OTAENBHOTO TOKYMEHTA.

IIporpammy cocraBuJia:

10.A. benukoBa — Benymuii unxenep Llenrpa OnorexHonorui

Penenzenr:

A.A. KoTispoB — HaUadbHUK OTJEICHUST OMOTEXHOJIOTH, TOKTOP MEIUIIMHCKUX HayK, TTpodeccop
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JIUCT COTJIACOBAHUSA PABOYEN IMPOI'PAMMBI JUCIHUTIIUHBI

[Iporpamma paccMOTpeHa Ha 3aceIaHum
OTJeNIeHHs] OMOTEXHOJIOTHIMA

(mpoTtoxo No OT «___» 20 1)

PykoBoauTens o6pa3zoBaTeIbHOM MPOrpaMMBbl
«lHHOBAITMOHHBIC TEXHOJIOTHH B SACPHON
MeaunuHey HanpasieHus noarorosku 03.04.02
«Pu3uKay

« » 20__ 1. C.H. Kopsikun

HavaneHuk oTnencHus OMOTEXHOIOT MM

« » 20 1. A.A. Kotnspos
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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.)




