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1. lesun 1 3a72a4M 0CBOEHMS JMCUMILINHBI

[lenapr0 NUCUMIUIMHBI SIBJISETCS PA3BUTHE Y CTYJEHTOB JMYHOCTHBIX KayeCTB, a TAKXKE
dbopmupoBaHue OOLIEKYJIbTYPHBIX U MPOGECCUOHATBHBIX KOMIETEHIIMM B 00JacTH HCClie-
JIOBaHUs, pa3pabOTKH, BHEAPEHUS U CONPOBOXKACHUS WH(OPMAIIMOHHBIX TEXHOJOTHMU M
cucteM B coorBerctBUM ¢ TpeboBanusmMu PI'OC BO no pgaHHOMY HarpaBiEHUIO
NOATrOTOBKM. B yacTHOCTH AaHHas IUCUMIIMHA CTaBUT CBOEH LIENbl0 (POpMUPOBAHHUE Yy
CTYJIEHTOB T€OPETHUECKUX MPEICTABICHUNA M MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS

INPUMCHCHUA MCAUITMHCKHX YCKOpHTGHCfI U MCAWMIMNHCKUX ITYYKOB HefITpOHOB.

1.1 Hean aucuMnJINHbI

— YJOBJETBOPEHHE TMOTPEOHOCTHM JIMYHOCTH B NPO(PEecCHOHAIBHOM  00pa3oBaHUM,
MHTEIJICKTYaJIbHOM, HPDAaBCTBEHHOM M KYJIbTYPHOM Pa3BUTHUH;

— TONyYeHUE HOBBIX 3HAHMW B 00JMacCTH WHGOPMAIMOHHBIX CHCTEM M TEXHOJIOTUU
MIOCPEACTBOM pa3BUTHs (PYHIAMEHTAIBHBIX U MPHUKJIAJIHBIX HAYYHBIX HCCIEAOBAHUN, B TOM
qucJie, no npoodiemamM 00pa3oBaHMUs;

— COXpaHEHHE U TPUYMHOXKEHHE CBOETO TMOTEHIMalla Ha OCHOBE HHTETPAIUU
00pa30BaTeNbHON JEATEILHOCTH C HAYYHBIMH HCCIIECIOBAHHUSIMHU;

— obOecrneuyeHre WHHOBAIIMOHHOIO XapakTepa CBoel o00pa3oBaTelbHOM, HAy4yHOU U
COLIMOKYJIbTYPHOU JIEATENBHOCTH;

— CO3/IaHHE€ YCIOBHH ISl CHCTEMaTHYEeCKOro OOHOBJICHHS COAEpKaHHS OOpa3oBaHUS B
JAyXe HOBaTOPCTBA, CO3UIATEIBHOCTH U TPO(HECCHOHATTU3MA;

— o0ecrnedyeHrne KOHKYPEHTOCIIOCOOHOCTH HAa MHUPOBBIX PBIHKAaX HAy4YHBIX pa3pabOTOK U
00pa3oBaTENbHBIX YCIYT;

— CO3/IaHM€ YCIOBUH JUIsi MaKCHMalbHO IIOJIHOM peanu3aluu JHUYHOCTHOTO U
po(eCCHOHATBFHOTO MOTEHIINANA KaXKI0TO pabOTHUKA;

— BOCTIHTaHUE JUYHOCTEH, COCOOHBIX K CAMOOPTaHHU3aI[H, CAMOCOBEPIICHCTBOBAHHUIO U
COTPYJIHUYECTBY, YMEIONIMX BECTH KOHCTPYKTHUBHBIM JHAOT, HMCKaTh W HAaXOIUTh
COJIep)KaTeNbHbIE  KOMIIPOMHUCCHI, PYKOBOJICTBYIOIIMXCS B CBOCH  JIEATEIHHOCTH
po¢eCCUOHATTbHO-ITUYECKUMU HOPMaMU;

— obecrneueHHe  KaapaMud  NOTPEOHOCTE  SKOHOMHUKM M COUMAJIbHOM  cdepbl

Kpacnonmapckoro kpas u FOra Poccun.



1.2 3agaumn JTUCUMIJIMHBI:

- U3yYEHHE TEXHUYECKOT0o 0OecreyeHus JIeueOHO-IMarHoCTUYECKOro Mpoliecca;

- U3y4YeHHE KJIacCHU(PUKaLHUH NPUOOPOB, aNMapaToB, U CUCTEM;

- U3y4YEHHE OpraHu3alus TUArHOCTUYECKUX UCCIEI0OBaHMI;

- U3y4YEHHE NPUHUUIIOB pabOThl AUATHOCTUUECKUX MPUOOPOB U CUCTEM;

- WU3yYEHHME HCIOJIb30BAaHUSI MEAMIMHCKUX YCKOPHUTENEeH M MEIUUUHCKUX IIyYKOB

HEHUTPOHOB B YCIOBUSIX MEIUKO-OMOJOTUUECKUX OpraHu3aIHil.

1.3 Mecro AUCUMIUIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTeibHON NPOrpaMMbl
BbICLIEr0 NMPO(eCCHOHAIBHOI0 00pa3oBaHUs

JucuunnuHa «PU3UKa MEIUIMHCKAX YCKOPUTENIEH U MEAULMHCKUX ITYYKOB HEUTPOHOBY
OTHOCUTCS K JUCUUIUIMHAM, BKJIIFOUEHHBIM B BApUATUBHYIO YAaCTh 00pa30BaTEIbHOIO LMK

OCHOBHOM  00pa3oBaTelbHOM MNporpaMmbl  MPOPECCUOHANIBHOIO  00pa3oBaHUs IO

crnennanbHocT 03.04.02 Ousuka (MenuuuHckas Guzmnka).

1.4 IlepeyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS 10 AMCHHUILIMHE (MOAYJII0),
COOTHECEHHBIX C INIAHMPYEMBIMH pe3y/JbTaTAMU OCBOCHUA 00pa30BaTe/JIbHOM
NporpamMMmbl

B pe3ynbTaTe 0cBOEHUS JUCHUIUIMHBI CTYAEHT JOJIKEH 001a1aTh:

- CHOCOOHOCTBIO MCHOJb30BaHUS 3HAHUM COBPEMEHHBIX NpOOJEM U  HOBEHIIMX
JNOCTHKEHUI (PU3UKH B Hay4dHO-UccaeaoBarenbekoit padore (OIIK-6);

- CIIOCOOHOCTBIO CaMOCTOSITENIBHO CTaBUTh KOHKPETHBIE 33J]a4ll HAYYHBIX MCCIIEIOBAaHUN B
obnactd (pU3MKM W pemlaTh HUX C TOMOLIBIO COBPEMEHHOW  ammapaTypbl H
UH(OPMAIIMOHHBIX TEXHOJOTMM C HCIOJb30BAHUEM HOBEHIIEro POCCHIICKOTO H
3apy06exHnoro onbita (I1K-1);

N3yuenue nanHoN yueOHOM NTUCUUILIMHBI HAlIPaBjieHO Ha (JOPMHUPOBAHHE Y OOYyHAOIINXCS

KOMIIETEHIIU:

Ne | Uunekc | Conepxanue B pesynbraTe n3ydeHus y4eOHOM TUCIIUTLTAHBI

LI | KOMIET | KOMIETEHIUH (Wi | O0ydJarommecs JOJLKHBI

. EHIMU | €€ YacTH) 3HATh yMeTb BJIaJIeTh

1. | OIIK-6 | cnocoGHOCTH napaMeTpbl U | IEMOHCTPUPOB | pacueTa
HCII0JIb30BaTh (GyHKIIMOHATHHBIS aTh napameTpoB,
3HAHUS BO3MO>KHOCTH yIIyOJIGHHBIE | XapaKTepHU3y
COBPEMEHHBIX COBPEMEHHBIX  YCTAHOBOK | 3HAHHUS B | IOIIUX
npo0ueM u JUISL IIEPHOM MEIULMHBIL; o0actu B3aUMOJIEHCT
HOBEHUIINX 3HAHUSIMH 00 | saepHoOU BUE
JTOCTIOKEHHH (PU3UKK | HOHU3UPYIOLIEM H3JIyY€HUH | MEIUIIMHBI, U3ITyYEHUS C
B HAyYHO- U OCHOBAaX JO3UMETPHUH, 00 BEILIECTBOM,
HCCIIEA0BATEIIbCKON | MCTOUHHMKAX IIPOBOJIUTH IPH pEIICHUH




Ne | Unnekc | Conepxkanue B pesynbraTe nzydeHus: yaeOHON TUCIUIIITMHBI
LI | KOMIET | KOMIeTeHIuu (iin | 00ydaroIuecs J0/KHBI
EHIMU | €€ YaCTH) 3HaTh yMeTb BJIaJ1eTh
pabote MOHU3UPYIOLIETO CBOIO KOHKPETHBIX
CIIOCOOHOCTHIO U3ITY4YCHUS u | mpodeccuoHan | 3agad
CaMOCTOSITEJILHO B3aMMOJEHCTBUSA BHYIO PaAMOHYKIINT
IK-1 CTaBUTb KOHKPETHBIE | HOHU3UPYIOLIETO NEeSATEIbHOCTh | HOM
3aJ1a4M Hay4HbIX U3JIyYEHUS C BEILECTBOM; C y4eToM JMarHOCTUKHU
HCCIIEI0OBaHU B [IOHUMATh MEXaHU3MBbI | 3TUYECKUX
obnactu GU3NKU U BO3JICUCTBUS aCIeKTOB
pelarh ux ¢ MOHU3UPYIOLIETO
MIOMOUIbIO U3ITy4EHUs Ha
COBPEMEHHOM Ouonornueckue 0OBEKTHI,
anmnapaTtypsl U o0nazath  3HAHUSAMHU 110
MH(POPMALIMOHHBIX IIPUMEHEHUIO
TEXHOJIOTHH C HOHU3UPYIOLIETO
HCII0JIb30BaHNUEM U3ITy4EHUs JUIst
HOBeHIero MEIUIUHCKUX [eaeH,
pOCCUICKOro U BKJIIOUast MEIULMHCKHE
3apy0eKHOTO OTbITa | NPUOOPHI W amIaparsl,
VCIIOJIb3YIOLINE UCTOYHUKH
MOHU3UPYIOLIETO
U3ITyYEHUS;
3HATh PaJnOONOIOTHUECKUE
OCHOBBI JIE4eOHOTO
IIPUMEHEHUS
VMOHM3UPYIOUINX U3JIyYeHUN

2. CTpyKTypa M coAep:KaHUe AUCHUIVIMHBbI «DHU3MKAa MEeIUIMHCKUX YCKOpUTeJdel U
MEeJULIMHCKUX MIYYKOB HEUTPOHOB)

2.1 Pacnpepe/ienne TPy10€eMKOCTH M CHUILVIMHBI 10 BUIaM padoT

OO6m1ast Tpy10€MKOCTh JUCHUIUIUHBI COCTABIISIET 6 3a4eTHbIC €AUHUIBI, (216

aKaJIeMUYECKHUX 4acoB, U3 HUX 48 ayAUTOPHBIX).

Bun yueOHOM paboThl Bcero CemecTtpbl
4acoB (dacnr)

5
KonTakTHas pa6oTa, B TOM 4mcie:
AyauTOpHBbIE 3aHATHA (BCEro): 48 48
3aHATHS JIEKIIMOHHOI'O THUIIA 16 16 - - -
JlaGopaTopHbI€ 3aHATHS 32 32 - - -
3aHATHSA CEMUHAPCKOI0 THNA (CEMUHApHI, i i i i i
IPAKTUYECKHUE 3aHATHUSA)
HNuas konTakTHas padora:
Kontponb camocrositensHoit padotsl (KCP) - -
IIpomexyrounas atrecrauus (VMIKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHcJIe:
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTeprana 60 60 - - -
BolnosnHeHue HHAMBUAYAIbHBIX 3a/1aHUH (ITOATOTOBKA 60 60 - - -




COOOILIEHUH, TPE3EHTALIHI)
IToaroroBka K TeKymeMy KOHTPOJIIO 12 12 - - -
KountpoJs:
[ToaroroBka k 3K3aMeHy 35,7 26,7
OO0uas Tpy10eMKOCTh yac. 216 216 - - -
B TOM 4MCJIe KOHTAKTHasI 483 | 483
padora
3a4. el 6 6

2.2 CTpyKTypa AUCHHUILINHBI
Pacnpenenennie BuioB yueOHOM pabOThl M UX TPYAOEMKOCTH I10 pa3zesiaM JUCIUIUIHHABIL.

Pa3znennbl JUCHUILIMHBI

No HaunmenoBanue pasnenos KosmyecTBo yacos
pasnena Bcero | AymutopHas padora | CamocTosTenbHas
J I13 JIP pabota

1 2 3 4 5 6 7

1 Knaccupuranus 34 2 4 28
METOOB JIy4EBOU
Tepanuu

2 Vckopurenu u 34 2 4 28
HEUTPOHHBIE
TE€HEepaTOophl B JIy4YEBOU
TEepanuu

3 CpaBHHTETbHAS 34 2 4 28
XapaKTEePUCTUKA
YCKOPUTENEN U
HEUTPOHHBIX
T€HEPATOPOB

4 JInHeHHbIH 34 2 4 28
YCKOPHUTEIb

5 buonornueckoe 40 4 8 28

JNEUCTBUE U3JIyYECHUIN
BBICOKUX YHEPIUH.
ITonsitue 10361
V3JIy4YEHUS

6 Pacnipeenenue 103bl 40 4 8 28
IIPUA BO3JAEHUCTBUU
W3JIYYEHUN BBICOKUX
SHEPIHUi.
QOyHKIMOHAIBHBIE U
MOp¢oIOrnYecKue
U3MEHEHUA B KIIETKAX,
BO3HUKAIOIIUE B
pe3yJipTare




BO3/ICHCTBUS
V3JIy4YEHU N

Bcero

216 16 32

132

2.3 Conep:kanue pa3iejioB 1M CHUIIUHbI:

2.3.1 3aHgaTHd JeKIMOHHOT0 THIIA

JIEQH HaumenoBanue pasiena Copep:xanue paznesa | @Dopma TeKyuiero KOHTpoJIs

1 Krnaccuduxkarus MeTonoB KonrponbHas pabora,
JTy4eBoii Tepanuu Hucraniuonsusie, TEXHUYECKHUN OTYET 110

KOHTAKTHBIC, 1a00paTOPHBIM paboTaM
COYETaHHBIC
2 | YckopuTenu U HEHTPOHHBIE berarpon, KonTtponbHas padoTa,
TE€HEPATOPHI B JIyYEBOM TEpANIUU | CHHXPOTPOH, TEXHUECKHH OTYET 110
MHEeHHEL nabopaToOpHBIM paboTaM
YCKOPHUTCIIb,
BIIEKTPOCTATUYECKU I
reacparop,
PE€30HAHCHBIN
Tpancdopmarop,
HEUTPOHHBIE
IrCHCPATOPhI

3 | CpaBHHTENBHAsIXapAaKTEPUCTHKA | [ eHepupyembie KouTposbHas padora,
ycxopiercineitponn | ST e o
reHepaTopos enomsonains m

4 JIuHelHbINA yCKOPUTETH [Mpuniun KonTponpHas padora,

TEHEPUPOBAHUS TEXHUYECKUU OTYET I10
M3TYYECHUN BBICOKHX 1abopaTopHBIM paboTam
SHEPTUi. Y CTpOMCTBO

JIMHEHHOTO YCKOPUTEIIS.

5 Buonoruueckoe nericteue Bxomnas mosa, KonTponpHas padora,
M3ITyYeHHil BBICOKUXIHEPTHIl. MOBEPXHOCTHas, TEXHUYECKUN OTUET 110
TToHsITHE 103bIM3TY EHNUS rilyOMHHas1, 04aronas, 1abopaTopHbIM paboTam

OTHOCHUTEIIbHAs
o4aroBas,
MPOCTPaHCTBEHHAs,
OTHOCHUTEIIbHAs
ri1yOuHHas
6 PaCHpeﬂeﬂeHHe JO3BITIPH duznueckue, HU3NKo- KonTponpHas padora,

BO3JCHUCTBUU HU3IIy4YCHUU
BBICOKUX DHEPIUH.
QOyYHKIUOHAJIBHBIE U
MOP(OIOTHYECKUE U3MEHEHUS
B KJIETKaX, BOZHUKAIOIIHUE B

XMUMUYECKHE U
XUMUYECKHe dPPEeKTHI
U3JIy4CHUH.
OyHKIIMOHAIBHBIE U
MOp(OJIOTHUECKUE
M3MEHEHHS B KJIETKAX.
OTtHocuTeNnbHAs

TEXHUYCCKHH OTUET 10
nabopaToOpHBIM paboTaM




pesyabrare
BO3JCHUCTBUAN3IIYYCHU N

Oounonorudeckast -
(EKTUBHOCTD.
VrHeTeHue aelIeHus,
THUITBI XPOMOCOMHBIX
abeppanuii u
pa3MYHbIC JTETALHBIC

3 PEKTHI.

[MuTocratnueckuit

¢ dexr.

YIHETEHHUE KIJIETOYHOTO
NEeJICHNS

2.3.2 3aHATHA CEMHMHAPCKOI'0 THIIA

n/n

HaumenoBaHmue pasaesna

Conep:xanue pasaea

®opmMma
TEKYILEro
KOHTPOJIA

Knaccudukanus metonos
JIy4€BOU Teparuu

JlucTaHIIMOHHBIE,
KOHTaKTHbIE, COUYCTAHHBIE

IIpoBepounas
KOHTPOJIbHAS
pabora,
IIPOBEpKa
JIOMAILIHETO
3aJ1aHus,
TEXHUYECKHUI
OTYET MO
1a00paTOPHBIM
paboram

Y CcKOpUTEIN U HEUTPOHHBIE
TE€HEPATOPHI B Ty4EBOU T€paIUU

berarpon, CHHXpPOTpOH,
IIMHEWHBINA YCKOPUTEIIb,
AIEKTPOCTATHYECKUIM
TEHEPaTop, PE30HAHCHBIN
TpaHcopmarop,
HEUTPOHHBIETCHEPATOPHI

IIpoBepounas
KOHTPOJIbHAS
pabora,
IIPOBEpKa
JIOMAILIHETO
3aJ1aHus,
TEXHUYECKHUI
OTYET MO
1a00paTOPHBIM
paboram

CpaBHHUTENIbHASAXAPAKTEPUCTHUKA
YCKOPUTENEN U HEUTPOHHBIX
TE€HEPAaTOpPOB

I'enepupyemble yacTULIbL,
METOJ] YCKOPEHUS 1 00J1acTh
HCIIOJIb30BaHUs

IIpoBepounas
KOHTPOJIbHAS
pabora,
MpoBEpKa
JIOMAIITHETO
3a/1aHusl,
TEXHUYECKHUI
OTYET MO
1a00paTOPHBIM
pabotam

JIMHENHBIN YCKOPUTEID

[IpuHuun renepupoBaHus

U3JIy4eHUHN BBICOKUX DHEPIrUil.

Y CTpoiCTBO JIMHEMHOTO
YCKOPUTEJI.

IIpoBepounas
KOHTPOJIbHAS
pabora,
IIPOBEpKa




JIOMAIITHET O
3aJJaHuA,
TEXHUYECKHUI
OTYET MO
1a00paTOPHBIM
paboram
5 | buonornyeckoe aencTeue Bxoxuast 103a, IIposepounas
M3y 9eHHIT BBICOKHXIHEPTHIA. MOBEPXHOCTHAs, [TyOUHHAs, KOHTPOJIbHASI
TToHATHE JIO3BIHTYHeHHS o4aroBasi, OTHOCUTEIIbHAs pabora,
ouaroBas, IPOCTPAHCTBEHHAs, | MPOBEpPKA
OTHOCHUTEIIbHAS TITyOUHHAsI JIOMAIITHETO
3aJjaHuA,
TEXHUYECKHUI
OTYET MO
1a00paTOpPHBIM
paboram
6 | Pacmpenenenue T03bIIPH dusuueckue, GU3NKo- [IpoBepounas
BO3JCHCTBUM H3ITy4CHMUI XMUMUHECKHE 1 XHMHHECKHE KOHTPOJIbHAS
BBICOKHX SHEPTHil. 3¢ dEeKTH U3ITyUYECHUI. pabora,
OyHKIIMOHAIBHBIE U IpoBEpKa
QDyHKIMOHATBHBIE MOP(OJIOTHUECKUE U3MEHEHUS | JOMAIIIHETO
MOP(OJIOTUYECKUE UBMEHEHUS |  keTKax. 3ananus,
B KJIETKaX, BO3HUKAIOIIME B OTtHOCHTEIbHAS TEXHUYCCKHIA
pe3yibraTe ounonorudeckast 3¢- OTYET 1Mo
BO3/ICHCTBUSH3ITY YCHHIT (EKTUBHOCTD. n1abopaTopHBIM
YTHETeHUE ICeTICHUS, TUTIBI pabotam
XPOMOCOMHBIX abeppauuii u
pa3IMYHbIC TETATbHBIC
3P PEKTHI.
[MutocTatnueckuii 3P QexT.
YTHETEHUE KIIETOYHOTO
JICTICHUS

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecHevYeHHUs HJIA CaMOCTOSTEJbHON PadoThI
00y4arIuXxcs N0 JUCUUILINHE (MOIYJIIO)

. HaunmenoBanue
“|pa3gena

[Tepedenp y4eOHO-METOIUYECKOTO OOCCIICUCHUS JTUCIIUTLIMHBI
10 BBITMOJIHEHUIO CAMOCTOSITEILHOM PabOThI

2

3

1. |[Knaccudukarus MeTo10B
JIy4€BOU Tepamuu

-|YckopuTenu U HEUTPOHHBIE
TE€HEPATOPHI B IyYEBOU TEpAIUU

- |CpaBHUTENBHASIXAPAKTEPUCTUKA
YCKOPUTENEN U HEUTPOHHBIX
T€HEPATOPOB

- |[JINHEeNHBIA YCKOPUTEIH

- | buonornyeckoe nencreue
U3JIy4YE€HUH BBICOKUXIHEPIUH.
[TonsiTue 103bIM3ITyYCHUS

MyxuH, K.H. DxciepumenTanbHas siaepHas gusuka. B 3-x TT.
T. 1. ®u3uka atoMHOrO sipa [ DIEKTPOHHBIN pecypc] : yueo.
— DnektpoH. nan. — CankTt-IlerepOypr : Jlans, 2009. — 384
¢. — Pexwum nocryma: https://e.lanbook.com/book/277
MyxuH, K.H. DxciepumenTanbHas siaepHas gusuka. B 3-x TT.
T. 2. ®usuka saaepHbIX peakiuil [DIeKTPOHHBINA pecypc] :
yueb. — DnekTpoH. gaH. — Cankt-IletepOypr : Jlans, 2009.
— 326 ¢. — Pexum nmocryna: https://e.lanbook.com/book/279
Myxun, K.H. OxcniepumenTanbnas siaepHas gusuka. B 3-x TT.
T. 3. ®usuka 31eMEeHTapHBIX YaCTHULl [ DIEKTPOHHBIN pecypc] :
yueb. — DnekTpoH. gaH. — CankTt-IletepOypr : Jlans, 2008.
— 432 ¢. — Pexum nmocryna: https://e.lanbook.com/book/280
HaseimoB, A.B. Uccnenoanus 1o ¢usuke ramma-iydei
[D1eKkTpoHHEIH pecypc] : yued. mocodre — DIeKTPOH. JaH.




6. |Pactipenenenue q03bInpu — Mocksa : @usmariur, 2013. — 200 c. — Pexxum goctymna:
BO3/ICHCTBIN M3y dCHHIT https://e.lanbook.com/book/59669 }

> HdemenkoB, B.I'. Hauana s1eKTpOHHBIX METOAOB SAepHON (DH3HKH
BBICOKHMX 3HCPTUH. [OnexTponnbIii pecypc] : yueb. mocodue / B.I. Jemenkos, I1.B.
QOyHKIUOHAJIBHBIE U HemenkoB. — Onektpod. naH. — Cankt-IletepOypr : Jlanp, 2016. —
MOP(OTOTHUECKUE U3MEHEHHS 384 c. — Pexum poctymna: https://e.lanbook.com/book/71708

B KJICTKaX, BOSHUKAIOIIUE B
pesyabrare
BO3JCUCTBUAN3IIYYCHU N

3. O0pa3oBare/ibHbIC TEXHOJIOT U

Bonpmas yacTh JEKUMHA U MPAKTUYECKUE 3aHSATHS MPOBOJATCA C MCIOJb30BAaHUEM
JIOCKHU U CIIPaBOYHBIX MaTepHasioB. JlJis MpoBEAEHUsI MEHbILIEH YAaCTH JIEKIMOHHBIX 3aHATUI
UCIIOJIB3YIOTCS MYJIbTUMEIUUHBIE CPEACTBA BOCIPOU3BEACHHSI aKTUBHOTO COJEPKUMOTIO,
MO3BOJISIOLIEr0  CIYLIATENI0 BOCIPUHUMATh OCOOEHHOCTH H3ydyaeMol mpodeccun,
3a4acTyl0 UIPAOIIME pEellaloulyl0 pojdb B TNOHUMAHUM M BOCHPUITHH, a TaK Ke
dbopmupoBaHun NMpodHecCuOHATBHBIX KOMIIETECHIIHA.
[lo wu3yyaeMOM [HUCUMIUIMHE CTYJIEHTAM HPEIOCTaBISAETCS BO3MOXHOCTh OTKPBITO
NoJIb30BaThCsl (B TOM 4HCIIE KONMPOBAaTh Ha JIMYHBIE HOCUTENM HWH(GOPMALIIH)
NOJTOTOBJIEHHBIMU BEAYIIMM JIaHHYIO JUCLUUIUIMHY JIEKTOPOM MaTepuajaMd B BHUJE
ANIEKTPOHHOI'O KOMILJIEKCA CONPOBOXIEHUS, BKJIOYAIOIIET0 B C€e0s: AJIEKTPOHHBIE
KOHCIIEKTBl JIEKLIMM; 3JIEKTPOHHBIE BapHaHThl Y4YEOHO-METOJAMYECKOTHUX MOCOOMH IS
BBINIOJIHEHUS J1a0OPATOPHBIX 3aJaHUi; CIHMCKUM KOHTPOJIbHBIX BOINPOCOB K KaXJIOH TeMme
U3y4aemMoro Kypca.
[Ipu peanuzanuu yuyeOHOM pabOThl MO OCBOEHUIO Kypca «Du3MKa MEIUIUHCKUX
yCKOpHUTENEed M MEAUIUHCKUX IYYKOB HEUTPOHOB)» HCIOJB3YIOTCS COBpPEeMEHHbIe

oOpa3oBaresibHbIC TEXHOJOTHU:

o UH(}OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;
o IPOEKTHBIE METO/IbI O0yUYEHHS;
o UCCJIeI0BATEIbCKUE METObI B 00YUEHUH;

VYcnemHnoe ocBoeHNE MaTepralia Kypca IpeanoaraeT 00blly0 CaMOCTOSTENBHYI0 paboTy
OakajaaBpOB U PYKOBOJICTBO 3TOM pabOTOM CO CTOPOHBI MPENOAaBaTENCH.
CamocTrosiTenbHast paboTa CTYyAEHTOB SIBJISIETCA HEOTHEMJIEMOM YacThIO IIpolecca

noarotoBku. [lox camocTosiTenbHONM pabOTON MOHMMAETCS YacTh y4eOHOW IIaHUPYeMOil



paboThl, KOTOpAasl BBIOJHSETCS MO 33JaHUI0 M IPU METOJUYECKOM pPYKOBOJACTBE
npenojaBaress, Ho 0€3 ero HenoCPeACTBEHHOI0 y4acTHsl.

CamocrosiTenbHass  paboTa  HampaBlieHa HAa  YCBOGHHME CHCTEMbl HAy4YHBIX U
npo(ecCHOHaNbHbBIX 3HAHUN, (POPMUPOBAHMS YMEHUN M HABBIKOB, MPUOOPETEHUE OIBITA
caMOCTOATENbHON TBopueckod aestenbHocTu. CPC momoraer ¢opMupoBaTh KyJIbTYypy
MBIIUIEHUS CTYyACHTOB, PACIIMPATH NO3HABATENBHYIO AEATEIBHOCTD.

Buasl camocToaTenbHOM paboThI IO KypCy:

a)no yenam: NOAroTOBKA K JIEKIUSAM, K UTOTOBOMY KOHTPOJIIO.

0) no xapakmepy padompl: N3y4CHHUE JIUTEPATYPBI, KOHCIIEKTA JEKIMMI; TOUCK JINTEPATYPHI
B OMONMOTEKE; KOHCIMEKTHPOBAHHWE PEKOMEHJyEMOUW il CaMOCTOSITEIbHOTO HW3Yy4YEHHS
HAy4YHOW JINTEPATypPhl; pEIICHHUE 3a]1a4, TECTOB.

o B teuenue cemecTpa CTyIEHTHI BBIITOJIHAIOT 3aJJaHNsl, YKa3aHHbBIE IIPEIIOJABATEIIEM.
B xoz1€ neKMOHHBIX U 1a00PaTOPHBIX 3aHATHI NPEAIOIaraeTcsi UCIOJIb30BAaHUE
KOMITBIOTEPHBIX TEXHOJIOTHH (IPE3EHTALMH 110 HEKOTOPBIM TEMaM Kypca).

B ydeOHOM mpoliecce UCHOJIb3YIOTCS AKTUBHBIE W MHTEPAKTHUBHBIE (DOPMBI MPOBEICHUS
3aHATHI: METOJI TPOEKTOB, METO/] TOUCKA OBICTPBIX PELIEHUI B IPYIIIE, MO3TOBOU IITYPM.

HHTepaKTI/IBHBIC TCXHOJIOTHMH, UCITIOJIB3YyCMBIC ITPU U3YUYCHUNU AUCHUIIIINHBI

Cemectp Bun 3anstus Hcnons3yeMble HHTEPAKTUBHBIE KomunuectBo
(JI, ITP, JIP) 00pa3oBaTeNbHBIC TEXHOJIOTHH 4acoB
7 JI METO/{ IIPOCKTOB
JIP METO/] TIOUCKA OBICTPBIX PELIEHUH B IpyIIIE,
MO3rOBOM IITYPM
Hmoco: 2

HHTepaKTI/IBHOCTB noaadyun Mmarcpuajia rmpearnojaract HE TOJIbKO BSaHMOI[CfICTBHH BHUOa
«IIpernoaaBaTciib - CTYACHT» U «CTYACHT - IPCIoaaBaTCjib», HO U «CTYACHT - CTY ACHT».

Y4eOHO-MeToANUECKHEe MaTepHalIbl ISl CAMOCTOSITEIbHON pabOThl 00YYarOIUXCS U3
YlyClia WHBAJIMWJAOB M JIMLI C OrPaHUYEHHBIMH BO3MOXKHOCTSAMHU 3710poBbs  (OB3)
NpEeNOoCTaBIAOTCS B (opmax, aJanTHPOBAHHBIX K OrPAaHMYEHUSIM HX 3J0pOBbS U
BOCHPUATHUS UH(OPMAIUH:

JInst mun ¢ HapyIIEHUSIMU 3PEHUSL:

— B IIe4aTHOU (hopMe YBETUYEHHBIM IIPUPTOM,
— B (hOopMe BIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B neyaTHo! popme Ha si3b1ke bpaiiis.

JIist un ¢ HapyIeHUsIMU CITyXa:

— B IeyatHou opme,



— B (popMeE IEKTPOHHOTO TOKYMEHTA.

Jjis nu11 ¢ HapyIIeHUSIMU OTTOPHO-/IBUTATENILHOTO armapara:
— B IIeyaTHou (popme,

— B (hOpMe BIEKTPOHHOTO TOKYMEHTA,

— B (hopMme ayauodaiina.

K MHHOBaIIMOHHBIM TEXHOJIOTUSAM, UCIIOIb3YEMBIM B PENOJAaBAHUN JUCIUIUINHBL,
OTHOCSTCSI CIEAYIOLUE TEXHOJIOTUU:
3.1. {uckyccus

B03MOXHOCTh AUCKYCCUU IPEIIOIAraeT yMEHHUE BbICKA3aTh COOCTBEHHYIO UIIEIO,
PEAJIOKUTh CBOU MyTh PELIECHUS, apTYMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3pEHUS,
CBSI3HO M3j1araTh MbICIH. [Tos1e3HbI crieayromue 3a1aHus: COCTABJICHUE IJIAHA PELICHHUS
3a/1ayu, MOUCK JAPYTOro crnoco0a peleHus!, MpoBEJECHUE BbIKIAJA0K B 0OpaTHOM MOPSAKE,
pPacCMOTpPEHHUE 3a/1a4 C JIMIIHUMHU U HEJOCTAIOIIMMHU TaHHBIMU, peQepaTUBHbIEC WU
TBOPUYECKHUE JIOKJIAbl CTYI€HTOB: (DparMEHT TEOPETUUECKOT0 MaTepHalia, THTEPECHBIN
npuMep, HecTaHAapTHas 3afada. CTyJeHTaM IpeaaraeTcsi CpaBHUTh U MPOaHAIU3UPOBATh
BapUaHThI PELICHUs], 00CYIUTh JOKIA/l, BbICKAa3aTh CBOE MHEHHE, 3a/1aTh BOIIPOCHI.

BOHpOCBI, BBIHCCCHHBIC Ha AVCKYCCHIO:

1. CocraBiieHHE TIJIaHA U IOUCK PELICHUS 3aJaUu.

2 Pemienne 3a1a4 pa3nu4HbIMU CIOCOOAMH.

3.  Bzaumnas u caMornpoBepKa 3HaHUM U 00CYKICHHUE MOJYYEHHBIX PE3yJIbTaTOB.
4 CamocToaTenbHOe COCTABICHUE 3a/1a4 110 YKA3aHHOM TEME.

5 OgnasieHrie mpuemMaMu U METOJJaMU CAaMOKOHTPOJIS TPU 00yYEHUHU MAaTEeMaTUKH.

3.2 UaTepakTUBHbIC METOAbI 00y4YECHUA
CylecTBEHHYI0 IOMOIIb  OKa3bIBAlOT  CHELUAJIbHO COCTaBJICHHBIE  3a/laHUS
(MeTonnueckue pa3paboTku, pabouue TeTpaau) MO Kypcy, B KOTOPBIX JAE€TCs KpaTKoe
U3JI0)KEHUE TEOPETUYECKOM YacTH, TMPHUBOAATCA PEIICHUS THUIOBBIX IMPUMEPOB,
OpeajaratoTcs 3aJaHus JUIsl CaMOCTOSITEIbHOM padOThl pPa3HOrO YPOBHS CIOXKHOCTH.
CTyaeHT UMeeT BO3MOKHOCTh O3HAKOMUTBHCS C TEOPETUUYECKUM MATEpUaIoM, pa3oopaTbes
B IPEIJIOKEHHOM DPEIIEHUH TUIIOBOTO MPUMEpA, 3aTEM CaAMOCTOATENIBbHO PELIUTh 3aJauH.

Bce oT0:



- MIO3BOJISIET KAKJIOMY CTYACHTY MEPEUTH OT AEATEIBHOCTH MO pyKOBOJCTBOM
IpenoaBaTess K CaMOCTOSITENIbHOM U Ta€T BO3MOKHOCTD IMTPOBEACHUS CAMOKOHTPOJIS;
- MOBbIIAET 3(PPEKTUBHOCTD U KaYECTBO O0yUEHHUS;

- obecneurBaeT MOTHUBBI K CAMOCTOSITENIbHOM O3HABATEIbHOM 1€ATEIbHOCTH;

- CIOCOOCTBYET yIiyOJEHUIO MEKIIPEAMETHBIX CBA3EH 3a CUET MHTETrpaluu

UH(OPMAIIMOHHON U MPEIMETHON MOArOTOBKH.

4. OneHOYHbIE CPeCTBA VISl TEKYLIero KOHTPOJIsI YCIeBaeMOCTH U NMPOMEKYTOYHOM
aTrecTalu
DopMbI KOHTPOJIA
Texkymui KOHTPOJIb:

— KOHTPOJIbHBIE BOIPOCHI IO pazjieiaM yueOHOU MporpamMmel,
— COCTaBJICHHUE U 3aIUTa TEXHUYECKOIO OTUETA 10 BBINOJIHAEMbBIM J1a00paTOPHBIM paboTam
MPaKTUKyMa,
— IPOBEpKA JOMAIIHKUX 33JJaHUl IO CEMHUHAPCKUM 3aHATHUAM,

— IPAKTUYECKUE 3a/IaHHUS.
ITpoMexyTOUHBIN KOHTPOJIb:

— KOHTpOJbHas paboTa;
HTOroBbIii KOHTPOJIB:
- 3a4eT, ’Kk3ameH (1 cemectp).
VYyeOHast AEATENBHOCTh MPOXOAMT B COOTBETCTBMM C TrpaMKOM Y4eOHOro IMpoliecca.
[Ipouiecc camocToATENBbHON PabOThl KOHTPOJIUPYETCS BO BpEMs AyJUTOPHBIX 3aHATUUA U
WHIMBUIYaJIbHBIX KOHCYJIbTAILIUM.
OueHOYHBIMU CPEACTBAMHU TUCLMIUIMHBI SBJISIOTCS CPEACTBA TEKYLIErO0 KOHTPOJIS (OTBET Y
JIOCKU, TECTUPOBAHUE U MTPOBEPKA IOMAIITHUX 3aIaHUI) U UTOTOBAs aTTeCTalus (IK3aMeH ).
OneHka ycreBaeMOCTH OCYLIECTBIISIETCS MO Pe3yJIbTaTaM YCTHOTO OIpPOCca, OTBETA, B XOJI€
KOTOPOTO BBISBIISIIOTCS] YPOBEHb 3HAHUW U TOHUMAaHUS TEOPETUUECKOTO MaTepHaIa.
BaxxHbIM 371€MEHTOM 00pa30BaTENbHOW TEXHOJIOTHHU SIBISETCS CAMOCTOSITENbHAs padoTta

CTyACHTA, BKJIIOYaroniasi BBIITOJIHECHNUEC NHANBUAY AJIbHBIX SaﬂaHHﬁ.

Kpurepuii oueHMBaHUs YCBOCHHbIX 3HAHUN 00y4al0LIUXCH



OneHka «OTJMYHO» - BBICTaBISIETCA CTYACHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTeMAaTHU3UpPOBaHHbIC, TTyOOKHWEe 3HAHMA Y4eOHOH MpOTpaMMBbl TUCHUIUIMHBI U YMEHHE
YBEPEHHO NMPUMEHSATH UX Ha MPAKTUKE IPU PEIICHUN KOHKPETHBIX 3a71a4;

OreHKa «XOpPOILIO0» - BBHICTABIAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHal, IPaMOTHO
U TI0 CYIIECTBY M3JaraeT €ro, yMeeT MPHUMEHATH MOJYYCHHbIC 3HAHUS HA MPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PEUICHUH 3a/1a4 HEKOTOPHIE HETOYHOCTH;

OrneHka «yA0BJIETBOPUTEIbHO» - BBICTABISICTCS CTYACHTY, NOKa3aBIIEeMY pa3pO3HEHHBIN
XapakTep 3HAaHWH, HEJAOCTATOYHO TMpaBWIbHBIE (OPMYIHPOBKM 0a30BBIX MOHSITHIA,
HapYyIICHUS JOTHYECKON MOCIEA0BATEIHLHOCTH B U3JI0KEHUH MPOTPAMMHOI0 MaTepuana, HO
IPU 3TOM OH BJIaJi€€T OCHOBHBIMH pa3eiaMi Yu4eOHOH MporpaMMbl B HEKOTOPOM 00beMe,
HEOOXOIMMOM JUTsI TajbHEeHIIero o0y4eHuss 1 MOXKET MPUMEHSITh NOTyYeHHBIC 3HAHUS 110
oOpas3ily B CTaHAAPTHOM CUTYallHH;

OrneHKa «HeyA0BJIeTBOPUTEIbHO) - BBICTABISETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJbIIeH
9acTH OCHOBHOTO COJIEpKaHuUsl yueOHON MpOTrpaMMBbl JTUCITUIUIMHBL, JOITyCKAeT rpyObIe
omuOKu B GOPMYINPOBKAX OCHOBHBIX MOHITHIA JUCIUIUIMHBI U HE YMEET HCIIOIb30BaTh

IMOJIYHYCHHBIC 3HAHUS ITPU PCIICHUN THIIOBBIX INPAKTUYCCKUX 3a1a4.

4.1 @DoHJ OLEHOYHBIX CPEACTB ISl IPOBEACHUSA TEKYIIeH aTTecTaluu
O0s3aTenbHBIMU TIPU U3YYEHUU JUCLUIUIMHBI SBIISAIOTCS CIEIYIOLIUE BUBI
CaMOCTOATENbHON paboTHI:

- pa300p TEOPETUUECKOT0 MaTepralla 0 MOCOOUSIM U KOHCIIEKTaM JICKLIAH;

- CAMOCTOSITEIBHOE U3YUEHUE YKAa3aHHBIX TEOPETUYECKUX BOIIPOCOB;

- pCIICHUC 3a1aY 110 TEMaM.

4.2 ®oHJ OLCHOYHBIX CPEACTB JIsl IPOBEACHHUS IPOMEKYTOYHOH aTTeCTALUKN

KOHTpOJIl)H])Ie BOIIPOCHI U 3a/IaHUA

1. JlucTaHIIMOHHBIE METO/BI JIYYE€BOU TEpANIUU
2. KoHTakTHBIE METOBI Ty4EBOM TEPATUU

3. CoueraHHBIE METO/BI TyYEBOM TEPATUU

4. berarpon

5. CHuHXpOTPOH



6. JInHelHBIN yCKOPUTED

7.  DIEeKTpOCTaTUYECKU T€HEepaTop

8. Pe3onancHsli TpancpopMaTop

9. HeiitponHsle reHepaTOphl

10. CpaBHHTENIBbHAAXAPAKTEPUCTUKA YCKOPUTEIEH U HEUTPOHHBIX T€HEPATOPOB
11. buonormyeckoe AEHCTBUE U3TYYEHUN BBICOKUXIHEPTUI

12. TloHsTHe NO3BIM3ITYyYECHUS

13. BxopnHnas nosa

14. IloBepxHOCTHas 103a

15. T'nyOunnas nosa

16. Ouarosas no3a

17. OtHocuTenbHAas 04arosas 103a

18. IIpoctpaHcTBeHHas 103a

19. OtHocuTenbHas ri1yOUHHAS 1032

20. PacnpeneneHne 1O3BITPU BO3ACHCTBUU U3JIYUYEHUN BBICOKMX YHEPIUI
21.  ®yHKUMOHAJIBHBIE U MOP(HOIOTMUYECKUE U3MEHEHHSI B KJIETKaX B Pe3yJIbTaTe
BO3JCUCTBUAU3IIYYCHUN

22.  ®usnueckue 3pHEKTh U3TyUSHHUM

23.  (uzuko-xumuyeckue 3pHEKThl U3TyUSHHM

24. xumuueckue 3(PpPeKThl U3TyUeHUn

25. ®yHKUMOHANBHBIE U MOP(POJIOTHUECKHE U3MEHEHHUS B KIIETKaX

26. OtHocurenpHas 6uongorunyeckas 3 PeKTuBHOCTD

27. VYrHereHue neneHus

28. Tumnbsl XpoMOCOMHBIX abeppauuii

29. JleranbHble 3 PEKTHI

30. Ilurocrarnueckuii 3pdexr

31. VYrHereHue KIETOUYHOIO JICIICHUS

4.3 IlepedyeHb BONIPOCOB, BLIHOCMMBIX HA IK3aMeEH
1. JlucTaHIIMOHHBIE METO/BI JIYYE€BOU TEpANIUU

2. KoHTakTHBIE METO/BI Ty4EBOM TEPATTUU



CoueraHHbIE METO/IBI JIyYEBOM TEPAIUU

berarpon

CHuHXpOTPOH

JIMHENHBIN YCKOPUTEID

DIIEKTPOCTATUYECKUN T€HEPATOP

Pe3onancHsll TpancpopMaTop

HeuntponHble reHepaTopsl

CpaBHUTENBHASXAPAKTEPUCTUKA YCKOPUTENIEW N HEUTPOHHBIX TEHEPATOPOB
buonornueckoe neUCTBUE U3TyYECHUN BBICOKUXDHEPTUI

[TonsiTe 1O3BIN3TYyYECHUS

Bxonnas nosa

IToBepxHoCTHas 103a

['myObunHas no3a

Ouarosas nosa

OtHocuTeNbHAs 04arosas 103a

IIpoctpancTBeHHas n03a

OTHocuUTeNnbHAs TTyOMHHAS 1032

Pacrnipenenenue no3pInpyu BO3ACHCTBUN U31yYEHUN BBICOKUX DHEPTUN

CDYHKI_II/IOHaJ'IBHBIe u MOpCI)OJ'IOFI/I‘-ICCKI/Ie HN3MCHCHUA B KJICTKAX B pE3YyJIbTATC

BO3JCUCTBUAN3IIYYCHUN

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Ouznueckue 3QPEeKThl U3ITydeHU I

duznko-xuMuyeckue 3(pPeKThl U3ITyYeHU N

XUMUYeCcKue 3P (HEKTh U3TyUESHHI

OyHKIMOHAIbHBIE U MOP(OIOTrHYECKNE U3BMEHEHUS B KIETKaX
OTtHocuTenbHas Ouosiornyeckas 3pHEeKTUBHOCTD

YrHeTeHue nejeHus

Tunel XpOMOCOMHBIX adeppanuii

JletanbHble 3P (HEKTHI

Huroctatnueckuit 3phext

YTrHeTeHHEe KJICTOYHOI O ACICHUA



S.

IlepeyeHb OCHOBHOM U AONOJHUTEJIbHON Y4eOHOM JIMTEPaTypPbl, HCOOXO0AMMOM

JJISL OCBOCHUS TUCHMILIMHBI (MOAYJIA)

5.1 OcHoBHas TuTEpaTypa:

L.

5.

Myxun, K.H. DxcniepumenTanbhas siaepHas usuka. B 3-x 11. T. 1. ®uzuka aroMmHoro siapa [ DneKTpoHHbIH
pecypc] : yue6. — Dnekrpon. nan. — Cankt-IletepOypr : Jlans, 2009. — 384 ¢. — Pexum nocryna:
https://e.lanbook.com/book/277

MyxuH, K.H. Dxcniepumenranbnas sinepHas puzuka. B 3-x 1. T. 2. ®usuka siiepHbIX peakuuit
[DnexTpoHHBIH pecypc] : yued. — DaektpoH. gaH. — Cankr-IlerepOypr : Jlanb, 2009. — 326 ¢. — Pexum
nocryma: https://e.lanbook.com/book/279

MyxuH, K.H. Dxcniepumenranbnas sinepras ¢pusuka. B 3-x 1. T. 3. ®uznka s3neMeHTapHBIX YaCTHIL
[DnexTpoHHBIH pecypc] : yued. — DnekTpoH. gaH. — Cankr-IlerepOypr : Jlanb, 2008. — 432 ¢. — Pexum
nocryma: https://e.lanbook.com/book/280

Haswinos, A.B. McciaenoBanus mmo gusmke ramma-nyueli [DneKTpoHHBIN pecypc] : ydeb. mocoone —
OnekTpoH. naH. — Mocksa : ®usmatiur, 2013. — 200 c. — Pexxum gocryma:
https://e.lanbook.com/book/59669

Hemenkos, B.I'. Hadana 31eKTpOHHBIX METOOB siJepHOM (hU3UKH [ DICKTPOHHBIN pecypc] : yued. mocobue /

B.I'. lemenkos, [1.B. [lemenkoB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2016. — 384 c¢. — Pexxum
nocryma: https://e.lanbook.com/book/71708

5.2 lonoJiHMTE IbHASA JIUTEPATYpA:

1.

Myxun K.H. DxcnepumenTanbHas saepHas ¢pusnka: yueOHuK B 3 Tomax / CaHKT-
[lerepOypr, Jlans, 2009

H.K. PepkakoBa. “Snepnas ¢pusnka u ee npuioxenus” . Tomck, 2009

. A.A.AGpamos, C.B.Bonkoa//M30T0onHBIE FeHEPATOPHL: TeHepaTop uHAM-113m//M.

N3n-80 MI'Y, 2005, 18c.
Kynpsimos FO.B. Pagnononnas 6uodusuka (moHusupyrouiee usinyyenue) M:
OU3SMATIINT, 2004.-448c.

H.K. PepkakoBa. “SnepHas puznka B TEXHUKE, METMLIUHE, 3K0oI0run”. Tomck, 2004.
Hapkesuu b.41. KocteineB B.A. ®u3ndeckrue OCHOBBI SI€PHON MEIUIIMHEI // yueOHOe
nocooue / M.: «kKAM®-IIpeccy, 2004

baapytnunos O.P. HopMmatuBHO-TIpaBOBOE 0OecniedeHre paaualioHHON
6e3onacHocTH // DKonorudeckuit KoHcanTuHr.- 2001.- Ne2.- C. 5-23.

B.B. Kamkosckuii. Ilpuknaanas skojgorus W paguanuoHHas Oe30MacHOCTb.
Tomck,1998.

['a0ynus P.U., KonecuukoB E.K. KomnberoTepHast Tomorpadust B KTMHUYECKOM

nuartoctuke. — M.: Meaununa, 1995, — 352 c.

10.130tomnel. CBolicTBa, nosyueHue, npuMmenenue.//Ilon penaknuei

B.}O.bapanosa//M., U3nAT, 2000, 704c.



11.M30Tomsl: cBOMCTBA, noyuenue, npumeHenue. Iloxg pea. B.JO. bapanosa. M., U3x.
AT,2000.

12.AccnenoBanna mno TpaHncmyrtanmu B OSC ¢ yckopuTeneM  4acTHll B
uccnenoBarenbckoMm 1eHTpe Kapicpys. «Atomuas Texnuka 3a pyoesxxom» 2001, No3.

13.Ky3un A.M. Ilpupoanslii pairnoakTUBHBIA (POH U ero 3HaueHue it Ouochepsl
3emnn. M., Hayka 1991, 116 c.

14.Mocxkanes IO.M. OtnaneHHble MOCAEACTBASI MOHU3UPYIOIINX U3ITy4YeHAN. M.
Menununaa,1991. 342 c.
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6. Ilepeyens pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAUNOHHOM ceTu « UHTEpHETY,

HCOGXO}]I/IMBIX AJIHA OCBOCHHUA JUCHUIIINHDBI

1.  http://www.kubsu.ru/node/1145 - WMuHbopMalnoHHO-00pa30BaTEIbHBIA KOMILIEKC
(mopran) KyoI'VY.
2.  http://e.lanbook.com - DnexTpoHHO-OMOMMOTEYHAs CUCTEMa M3JaTeIbCTBa «JIaHb.

Joctyn: cBo6oiHbIN (13 JokanbHOM cetu KyOI'Y); aBTOpu30oBaHHbIH (M3 BHEIIHEH CETH).

3.  http://elibrary.ru/defaultx.asp - Hayunas snexkrponnas oubnunoreka eLIBRARY.RU.

JlocTyn: aBTOpU30BaHHBIN (CBOOOIHAS OHJIAWH PETUCTpAIIus).

4.  http://biblioclub.ru - DnekTpoHHO-OMOIMOTEUHAsA CHUCTEMA «YHUBEPCUTETCKAS

OoubnmoTeka oHnaiH». Jloctyn: cBoOO HBIN (13 okanbHOM ceTu KyOl'Y); aBTOpr30BaHHbII
(13 BHEIIIHEH CEeTH).

5.  http:/www.netbook.perm.ru/soj.html  -oOpasoBaTenbHbIi  XypHaJl Ha  caiite

WWW.1SSep.rssi.ru;



7. MeToanueckue yKazaHus AJ1s1 00y4arIMXCsl 10 OCBOCHUIO M CHUIIUHBI (MOAYJIs1)
CryaeHTy HE0OXOAMMO 03HAKOMHUTBCS C TEOPETUUECKUM MaTepUaioM, pa3oopaThes ¢
MPEIJI0KEHHBIM PEIIEHUEM TUIIOBBIX PUMEPOB, 3aTEM CAMOCTOATEIBHO PEIIUTH
NpUBEAEHHBIC 3a/1a4d. ECIIM CTyIEHT HE CMOT NOHSTh NPUBEICHHBIN B YKa3aHHBIX
3a/IauHUKax pa300p TUMOBBIX MPUMEPOB B TOM CTEMEHU, YTOOBI CAMOCTOSTEILHO
VCTIOJIB30BATh MPEIJIOKEHHBIM AIITOPUTM ISl PEIIEHUS 3a/IaHUs1, TO OH MOYET MOJYYUTh

KOHCYJIbTAIWIO IMPECII0AaBaTCIIs.

MeToauyeckue yKa3aHusi K CAMOCTOATEIbHOI MOATO0TOBKE
CTYAEHTOB K JIOKJIAXy

Kaxaplii cTyIeHT JOJKEH MOJIrOTOBUTH JOKJIA] IO OJTHOM U3 TeM, IPeAHA3HAUYCHHBIX IS
CaMOCTOSITENILHOTO U3y4yeHus. JIJisi MOArOTOBKY 0KJIaia HEOOXOAUMO KPOME OCHOBHBIX
MCTOYHUKOB JINTEPATYPhI UCTIOJIb30BATh UCTOYHUKHU U3 JIOMIOJTHUTEIBHOTO CIIHCKA, a TAKXKE
uctouHuk u3 Murepuer-pecypca. O moAroToBKe JI0KJIa/1a 0 TEMaM CTYJIEHT MOKET
OTUYMUTATHCS Ha KOHCYJIbTAIIMU UM IPEACTaBUTh OTUYET B MUChbMEHHOU popme. [loknas mo
OJIHOM U TOM e TeMe rOTOBST He 0oJiee IBYX CTYAEHTOB OAHOM rpynmnsl. OdopmiieHue
MUCbMEHHOTO OTYETA MO JOKJIAIYy OJKHO YAOBIETBOPSITH TPEOOBAHUSIM: a) TEKCT
Habupaetcs 14 mpudTom Ha Oymare popmara A4; 6) Ha TUTYJILHOM JIUCTE KPOME TEMBI
TaKk)Xe yKa3bIBaeTcs (pakynabTeT, HanpaBieHue (0akanaBpuar), Kypc, rpynmna, @O
CTYJIEHTa; B) COJIEpKaHUE MaTepHraa o o0beMy COCTaBIIAET 3-4 CTPAHUIIBL; I') CIIMCOK
JUTEPaATyPhl COCPKUT HE MEHEE JIBYX UCTOYHUKOB (BO3MOXKHO U3 CIIUCKA JINTEPATYPHI).

ConpoBOXKIEHUE CAMOCTOSTENIBHON pabOThl CTYJIEHTOB OPraHM30BAHO B CIEAYIOLIUX
dbopmax:

- BBINOJIHEHUE JIOTIOJHUTENBHBIX 3aJaHui B JIabopaTopHbIX paboTax (10 UTOram
BBINIOJIHEHUS KaXJ0W J1abopaTOpHOM padOThl CTYIEHT COCTaBIsAET MOAPOOHBIM OTYET,
ONMHMpAasCh Ha KOTOPBIM JOJDKEH B Oecele ¢ mpenoaaBaTeieM MpOoJAEeMOHCTPUPOBATh 3HAHUE
TEOPETUYECKOr0 U HKCIEPUMEHTAJIBLHOIO MaTepuala, oTHocsulerocs k paodore. IIposepka
3HAHMM CTYJIEHTa OCHOBAHA Ha KOHTPOJIbHBIX BONPOCAX, IPUBEACHHBIX B OMUCAHUU PAOOTHI
Y JIONIOJIHUTEIIbHBIX BOIIPOCAX, KaCAIOIIMUXCS COOTBETCTBYIOIIMX PA3EIIOB JUCHUILINHBI),

- BBIIIOJIHEHHUE IOMAIIHUX 3aIaHUM 1O MPAKTUYECKUM 3aHATUSM.

- YCBOEHHE M JIONOJHEHHE B pa3dupaeMble pa3fenbl JUCUUIUIMHBI MPU MOMOIIU

3HAHUM MOJIyYaeMbIX M0 CPEICTBAM U3YUYEHHS PEKOMEHYEMOW JIUTEPATYPHI.



- KOHCYJIbTAllUW, OPTraHU30BAHHBIC JIsI Pa3bACHCHUA HpO6JICMHBIX MOMCHTOB IIpH
CaMOCTOATCIIbBHOM M3YYCHUUN TCX MJIM MHBIX ACIICKTOB Pa3CjIOB YCBaI/IBaeMOI\/’I I/IH(i)OpMaI_II/II/I
B JUCHUIIJIUHC.

8. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3yeMbIX IIPU OCYIIECTBJICHUHU
00pa30BaTeJbHOI0 MPOLECcCca MO0 JUCHUILINHE (MOAYJI0) (TP HEOOXO0AMMOCTH)
8.1 IlepeyeHb HEOOXOAUMOI0 IPOIPAMMHOIO 0O0ecneYeHust

He TpeOyercsi.

8.2 Ilepeyenb He00X0AUMBIX HH(GPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

He TpeOyercsi.

9. MaTepuajIbHO-TeXHHYECKas 0a3a, HeoOXoauMAast 1JIA OCYIIEeCTBJICHUS
00pa30BaTEJIbHOIONPOLECCA MO JUCHUILINHE

JUiss mpoBeneHMs 3aHATUH HMMEETCsl HeoOXoAumash MaTepuajbHO-TEeXHUYecKas Oasa,
COOTBETCTBYIOIIAs JEUCTBYIOIIMM CaHUTAPHBIM W NPOTHBONOKAPHBIM IIPaBUJIAM M
HOpMaM:

— JEKIIMOHHAsl ~ ayJAUTOpHs,  OCHAIEHHAas  MYJIbTUMEIMWHBIMM  IPOEKTOpaMU  C
BO3MOXHOCTbIO MoAKItoueHus: Kk Wi-Fi, 1oKyMeHT-kamepol, MapKepHbIMU JOCKaMU IS
JEMOHCTpalUK y4eOHOTr0 MaTepHaa;

— CHEeUaIN3UPOBAHHBIE KOMITBIOTEPHBIE KJIACCHI C MOJKIIOUYEHHBIM K HUM NepUPepHiHbIM
YCTPOMCTBOM M 000pYIOBAHUEM;

— IUuTepaTypa B OMOIMOTEKe YHUBEPCUTETA, ONUCAHUE 3a/JaHUM Ta00paTOPHBIX PadoT;

— anmaparypHoe W MporpaMMHOE oOecnedeHue (M COOTBETCTBYIOLIME METOJIUYECKUE

MaTCpI/IaJ'IBI) IJI1 IIPOBCACHM A CaMOCTOSTSIILHOMU pa6OTBI IO AU CLHUIIIINHCE.



Penen3zusn

Ha padouyro y4eOHYI0 mporpaMMmy 1o Kypcy «@u3uKka MeAUIIHHCKUX YCKOpHUTeIel 1
MEIMUMHCKHUX IYYKOB HEHTPOHOB) IS CTyACHTOB HarpasyieHus: noaArotoBku 03.04.02
®duzuka (Menuuunckas Qpusnka)

PabGouas mnporpamMmma gucuuIUIMHBL «®U3NKa MeJUIUHCKUX YCKOPHUTeJed u
MeIMUIMHCKHUX IIyYKOB HETPOHOB» BKIIIOYAET B CEOsI CTPYKTYPHBIE YACTH, HEOOXOIUMBbIE
JUISL JIOKYMEHTAILMM TaKOTo poja. YueOHas mporpaMMa npeaycMaTpuBaeT (POpMUPOBAHUE Y
oOyyJaroniuxcsl anmapara, BKJIIOYAIOIIEro B ¢e0sl 3HaHUs, yMEHUSI U HABBIKU HEOOXOJIMMBbIE
JUTsL fasibHEHIel mpoeCCUOHaNbHON NeATeIbHOCTH.

[Iporpamma OTBEYaeT COBPEMEHHBIM TpPEOOBAaHUSAM K OOYYEHHI0O M OTpa)Kaer
COBPEMEHHbIE TEHACHIIMM B OOYYEHMM W BOCHHMTAHMM JUYHOCTU. ConepkaHue padoueit
IPOrpaMMbl OXBAThIBAET BECh MaTepHal, HEOOXOAUMBIH 1J1si OOy4YEeHHs CTYI€HTOB BBICILIUX
y4eOHBIX 3aBeJIeHUN 10 HarnpaBiieHnto Pusnka (MenuuuHckas Gu3mnka).

Pabouas mporpamMma JaeT LENOCTHOE MpeicTaBieHue o aucuumimHe. CTpykTypa u
COZIEp/KaHME Kypca B3aWMHO JONOJIHSIKOT Apyr apyra. Takxke B mporpaMMe INpUBEACHBI
OpUMEpPbl 3aJaHui JUIsI CAMOCTOSITENbHOM padoOThl, BOMPOCHI K 3K3aMEHY, MEpPEYEHb
OCHOBHOU U JIOTIOJHUTEIBLHON JTUTEPATYPbl, JOCTYITHOU JIs1 00yYaIOIINXCS.

B nenom, pabodast nporpamMma no qucuuiuiniHe «@u3uka MeIMIMHCKUX YCKOpHUTeIel
U MeJIMUMHCKHX NYYKOB HEHTPOHOB» COCTaBJ€Ha B COOTBETCTBHHM C TPEOOBAHMSIMU
®I'OC BO u oTBeuaeT COBPEMEHHBIM TPeOOBAHUSIM K Kau€CTBEHHOMY 00pa3oBaTEIbHOMY
npoueccy. Jlannas pabouasi mporpamMma MOXET OBITh HMCHOJB30BAHA I OOECHECUYEHUS
OCHOBHOHM 00pa3oBaTelibHOM MporpaMmMbl Mo HampaieHuto noaroroBku 03.04.02 dusuka
(Menuuunckas ¢usuka) no aucuuiuivHe «®u3MKa MeAUIUHCKMX YCKOpHUTeJdeH u
MeIMUIMHCKUX MYYKOB HEHTPOHOBY.

Peniensenr:

Hupextop OOO HIID "Me3on", k. ¢.-M. H. JI.P. I'puropbsin



Penen3zusn

Ha padouyro y4eOHYI0 mporpaMMmy 1o Kypcy «@u3uKka MeAUIIHHCKUX YCKOpHUTeIel 1
MeIHIMHCKUX MYYKOB HETPOHOBY, NPEHA3HAYEHHYIO ISl CTYJEHTOB HAapPaBJICHUS
HOJITOTOBKHU
03.04.02 ®uzuka (MenuuuHckas pu3MKa)

Pabouast mporpamma mo kypcy «®PH3MKa MeAUIUHCKUX YCKOPHUTeJeil U MeIHuIHHCKUX
NYYKOB  HEHTPOHOB»  mpeaycmatpuBaeT  (GopMHpoBaHHEe y  oOydarouiuxcs
MaTEMaTUYECKOI0 arapaTa, BKIIOYAIOIIEro B ce0s MaTeMaTHYECKUE 3HAaHUS, YMEHHUS U
HaBbIKU HEOOXOAMMBIE JUIsl ajbHelel npodecCuOHaIbHOU NeATeTbHOCTH.

[Iporpamma OTBE€YaeT COBPEMEHHBIM TpEOOBaHMSIM K OOYYEHHI0O M  OTpa)XaeT
COBPEMEHHbBIE TEHACHIMH B OOy4YeHMHM M BOCIUTAaHUU JUYHOCTH. Coznep:kaHue paboueit
IpOrpaMMbl OXBaThIBAET BECh MaTepHall, HEOOXOAUMBIN i1 00yU€HHUs CTYJEHTOB BBICIINX
yueOHbIX 3aBefieHui 1o HanpasieHuto 03.04.02 dusuka (Menuuuackas pusnka).

Pabouas mporpamma aaet 1enoCcTHOE NpeacTaBieHue o aucuuruimae. CTpykTypa u
coJlepKaHUe Kypca B3aUMHO JAOIOJHSIOT JIpyr Jpyra. Takke B Mporpamme NpUBEICHbI
NpUMEPBI 3aJJaHUH JJI1 IPOMEKYTOUYHOM aTTECTAlMM, IEPEYECHb BOIPOCOB BHIHOCUMBIX Ha
9K3aMEH, epEeYeHb OCHOBHOM U TOTIOJHUTEIBHOM JTUTEPATYPBI, AOCTYITHON 00yYarOIUMCS.

B nenom, pabouast mporpamma no Aucuuiuvinie «®uU3uKa MeIUIUHCKUX YCKOpHUTe el
U MeJIMUMHCKHX NYYKOB HEHTPOHOB» COCTaBJ€Ha B COOTBETCTBMM C TPEOOBAHMSIMU
®I'OC BO u oTBeuaeT COBPEMEHHBIM TPeOOBAHUSIM K Kau€CTBEHHOMY 00pa3oBaTEIbLHOMY
npoueccy. JlanHas pabouasi mporpamMma MOXET OBITh HMCHOJBb30BaHa A OOecredeHHs
OCHOBHOHM 00pa3oBaTelibHOM mporpaMmMbl mo HampaiieHuto noaroroBku 03.04.02 ®dusuka
(Menuuunckas (usuka) nmo AMCUMIUIMHE «®U3MKa MeJUIHUHCKHX YCKOpUTeJeildl H
MeIMIMHCKUX MYYKOB HEHTPOHOBY.
Penensenr:

J.m.H., npodeccop kadenps
HopMmanbHOM (uznonoruu PI'bOY

BO «KT'MV)» AOGymkesuy B.I'.



