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1. lenu 1 3212491 0CBOEHUS IV CUMILIMHBI

[lenpto OUCUMIUIMHBL SIBJISIETCS PAa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAadyeCTB, a TaKXKe
dbopMupoBaHHEe OOIIEKYIBTYPHBIX U MPO(PECCHOHANTBHBIX KOMIIETEHIIUN B 00JACTH HCCIie-
JOBaHUs, pa3pabOTKU, BHEIPEHUS W COMPOBOXKACHHUS MHGOPMAIMOHHBIX TEXHOJIOTHH U
cucteM B coorBerctBUM ¢ TpeboBanusmu OI'OC BO no nganHHOMYy HalpaBiIeHUIO
MOJArOTOBKUA. B 94acTHOCTH JaHHas NUCUMIUIMHA CTaBUT CBOEW IIeNbi0 (POPMUPOBAHUE Y
CTYJICHTOB T€OPETHUYECKUX MPEICTABICHUA M MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX IS

MMPUMCHCHUA MCIAWIHMHCKHX YCKOPHTeJIeﬁ U MCIUIMHCKUX ITYYKOB HCfITpOHOB.

1.1 Heaun AucUMIIMHBI

— YJIOBJIETBOPEHHE TOTPEOHOCTH JIMYHOCTH B MpodeccnoHabHOM  00pa3oBaHUM,
MHTEIJICKTYyaTbHOM, HPABCTBEHHOM U KYJBTYPHOM Pa3BUTHUU;

— TIONlyYe€HUE HOBBIX 3HAHMM B 00JaCTH WHGOPMAIMOHHBIX CHCTEM M TEXHOJIOTHUN
IOCPEACTBOM pa3BUTUS (PyHAAMEHTAIBHBIX U MPUKIAIHBIX HAYYHBIX UCCIIEIOBAaHUI, B TOM
4ucIie, o npodiemMaM 00pa3zoBaHus;

— COXpaHEHHE W TPUYMHOXKEHHE CBOETO TOTEHI[Malla Ha OCHOBE HWHTETpaluu
00pa30BaTeNbHOM NEATEIHHOCTH C HAYYHBIMH UCCIICIOBAHUSMU;

— obecrieueHHEe WHHOBAIIMOHHOTO XapakTepa CBOEW 00pa3oBaTeNbHOW, HAYYHOU U
COLIMOKYJIbTYPHOH J1€ATEIbHOCTH;

— CO3/1aHHE€ YCIIOBUHM JJIsi CUCTEMATUYECKOTO OOHOBJICHHUSI COJEp)KaHus O0Opa3oBaHUS B
JyXe HOBATOPCTBA, CO3UIATEIbHOCTH U MPO(PECCUOHAIN3MA,

— obecrneueHne KOHKYPEHTOCIIOCOOHOCTH Ha MHUPOBBIX PBIHKaX HAyYHBIX pa3pabOTOK U
00pa3oBaTeNbHbBIX YCIYT;

— CO3/aHHE YCIOBUH [UIsi MaKCMMaJbHO TMIOJHOM peanu3aluu JHUYHOCTHOTO U
poecCHOHATEHOTO MOTEHITNAIA KaXKI0TO PaOOTHHUKA;

— BOCHHTAaHUE JIMYHOCTEH, CIOCOOHBIX K CaMOOpraHU3allMi, CAMOCOBEPIIEHCTBOBAHUIO U
COTPYIHUYECTBY, YMEIONIMX BECTH KOHCTPYKTUBHBIM JHANIOT, WCKaTh W HaXOIUTh
collepKaTelbHbIE  KOMIIPOMHUCCHI, PYKOBOJCTBYIOIIMXCS B  CBOCH  JIEATEIHHOCTH
po(hecCHOHATBHO-3THYECKUMH HOPMaMU;

— obecrieueHHe  KaapaMyd  TNOTPEOHOCTEM  SKOHOMHMKM M COLMAIbHOM  cdepbl
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1.2 3agauu TMCHUILIHHBI:

- U3yYCeHHE TEXHHUECKOTO 00ecIiedeHHs JIeYeOHO-TMarHOCTUIECKOTO MPOIIecca;

- M3ydeHue Ki1acCu(puKauyu mpruOOpoB, almapaToB, U CHCTEM;

- W3yYCHHE OpTaHU3aIusl JUArHOCTHYCCKUX MCCIICAOBAHMIA;

- M3y4YeHUE MPUHITUTIOB PA0OTHI TUATHOCTUYECKHUX MPUOOPOB U CHCTEM;

- W3YyYCHHUE WCITOJIb30BAHHMS MEAWIIMHCKUX YCKOPHTEICH W MEIHUIMHCKHX ITyYKOB

HCfITpOHOB B YCJIOBHAX MGI[I/IKO-6I/IOJ'IOFI/I‘IGCKI/IX opraHmauHﬁ.

1.3 MecTO0 AMCHMIUIMHBI B CTPYKType OCHOBHOW 00pa3oBaTejIbHOW NpoOrpamMMbl
BbICILIEr0 MPO(eCCHOHAIBHOI0 00pa30BaHMS

Jucnnmmmaa «Pu3uka MEIUIMHCKUX YCKOPUTENEH M MEIUIMHCKUX ITyYKOB HEUTPOHOBY
OTHOCHTCS K JUCLUIUIMHAM, BKJIIOYCHHBIM B BAPUATUBHYIO 4aCTh 00pa30BaTEIbHOIO LIUKIIA

OCHOBHOWM  00pa3oBaTelIbHOM  MpOrpamMmbl  MPOPECCUOHAIBHOIO  00pa30BaHusA IO

cnenuanbHocTH 03.04.02 duszuka (MenunuHckas Gu3nka).

1.4 TlepevyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS M0 TUCHUILIHHE (MOTYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM
MPOrpaMMblI

B pesynbrare ocBoeHUS JUCITUTUTHHBI CTYIEHT JOJDKEH 00J1a1aTh:

- CHOCOOHOCTBIO HCIIOJIb30BAHMS 3HAHUM COBPEMEHHBIX MpoOJeM U HOBEHIINX
JOCTIKEHUH (PHU3KMKK B HAy4HO-HUCCIea0BaTeabckoi pabore (OITK-6);

- CIIOCOOHOCTBIO CaMOCTOSITENIBHO CTaBUTh KOHKPETHBIE 33J]aul HAyYHBIX HCCIEAOBAHUN B
obmacth GU3MKKM M pemarb HMX C T[OMOUIBI0 COBPEMEHHOM ammapaTypbl H
UHPOPMAIIMOHHBIX ~ TEXHOJIOTUHA C HCIIOJIb30BAHMEM HOBEUIIETO POCCHUHCKOTO U
3apyoexxHoro ombita (ITK-1);

N3yuenne naHHOM yuyeOHOM MUCIUIUIMHBI HAMIPaBIEHO Ha (OPMUPOBAHKE Y 00YUAIOIINXCS

KOMIIETEHIIMIM:

Ne | Uanexce | Coneprxanue B pesynbrare n3yueHus yaeOHOM AUCIUTITHHBI

ILII | KOMIIET | KOMIIETeHIIUH (WIIn o0yyJaromuecst JOHKHBI

. €HIIUU | €€ YacTH) 3HATh yMeThb BJIAJETh

1. OIIK-6 | cmocoOHOCTH rapameTpsl M | JEMOHCTPHUPOB | pacyera
HCITIOJIb30BATh (yHKIMOHATIbHBIE aThb IapaMeTpoB,
3HAHUSA BO3MOKHOCTHU yriiyOJeHHbIE | XapaKTepusy
COBPEMEHHBIX COBPEMEHHBIX  YCTaHOBOK | 3HaHUS B | FOIIUX
npobaem u JUTSL SIIEPHOM MEULIUHBI, obnactu B3aMMOJIENCT
HOBEHIINX 3HaAHUSAMHU 00 | smepHoi BUE
JOCTUXKEHUH GU3UKH | MOHU3UPYIOIIEM HM3JIYyYE€HUU | MEIULIUHBL; U3JIy4ECHUS C
B Hay4HO- U OCHOBax J03UMETPUH, 00 BEIIECTBOM,
HCCIIEIOBATEIIbCKON | MICTOYHMKAX MIPOBOJUTH U peIIeHUN




HNunekc | Conepxkanue B pe3ynbrare nzydeHus yaeOHON TUCIIUILIMHBI
KOMIIET | KOMIIETEHINH (WIH 00y4aromuecs J0DKHbI
EHITMU | €€ YacTH) 3HATh yMeTb BJIA/IETh
pabote HMOHU3UPYIOILIETO CBOIO KOHKPETHBIX
CIIOCOOHOCTEIO W3ITy4eHUs u | mpodeccroHan | 3aaad
CaMOCTOSTEIIEHO B3aMMOJICHCTBUS BHYIO PaAMOHYKIIHT
T1IK-1 CTaBUTh KOHKPETHBIE | HOHU3UPYIOIIETO ICITEIBLHOCTD HOH
3a/1a4d Hay4YHbBIX W3JIY4EHHS C BEIIECTBOM; C YUETOM JHArHOCTHKU
HUCCIICA0BAaHUN B IIOHUMATh MEXaHU3MbI | STHYECKHX
obnactu GU3MKU U BO3JIEICTBUSA acCIIEKTOB
pelaTth ux ¢ HMOHHU3UPYIOILETO
IIOMOIIBIO W3ITy4eHUs Ha
COBPEMEHHOM OMOJIOrMYeCcKHe 0OOBEKTHI,
anmnaparypsl 1 o0namarh  3HAHUSAMU IO
MH()OPMAITMOHHBIX MPUMEHEHHIO
TEXHOJIOTUH C HMOHU3UPYIOILETO
HCITOJIB30BaHUEM W3JTy4YEHUs JUIS
HOBEHIIIETO MEIUIUTHCKUX IeneH,
POCCHICKOTO U BKJIIOYast MEIUIIMHCKHE
3apyOeXHOI0 OIbITa | MPUOOPEl W alMapartsl,
WCIIONb3YIOLIME UCTOUHUKHU
HMOHU3UPYIOIIETO
W3IIyYEHUS;
3HATh PAAMOOMOJIOTHYECKUE
OCHOBBI JIEYEOHOTO
MIPUMEHEHHUS
WOHU3UPYIOLUX U3Ty4YEeHUN

2. CTpyKTypa H cojep:KaHue JUCHMILUIUHbI «PU3MKA MEeIUIUHCKUX YCKOpHUTedeH H
MeIUIUHCKUX MYYKOB HEHTPOHOBY

2.1 PacnipeesieHre TPYA0eMKOCTH TUCIMILJIMHBI 10 BUIaM padoT

OOmas TpyI0eMKOCTh AUCIMILINHBI COCTABISACT 6 3aueTHbIe eAMHMLIEI, (216

aKaJeMHYECKHMX YacOB, U3 HUX 48 ayJIUTOPHBIX).

Bun yaeOHoi paboThl Bcero CemecTpbl
4acoB (gacsl)
5
KonrTakTHas pabdora, B TOM 4ncie:
AyIUTOpHBIE 3aHATHS (BCEro): 48 48
3aHaTus JIEKIIMOHHOTO THUIIA 16 16 - - -
JlaboparopHble 3aHATHSA 32 32 - - -

3aHsaTus CCMHUHApPCKOI'0 TUITA (CCMI/IHapBI,
MMPAKTUYICCKUC 3aHHTI/I}I)

HNnas koHTakTHasA padora:

KonTpons camocrostenshoit padotsl (KCP) - -

ITpomesxyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM 4ucjIe:
[TpopaboTka yueOHOTO (TEOPETHUECKOr0) MaTepraa 60 60 - - -

BrinmonHeHne MHANBUAYAIBHBIX 3aJaHUH (TIOArOTOBKA 60 60 - - -




COOOIICHUH, TPE3EHTALI)
IloaroroBka K TEKyIEMY KOHTPOJIO 12 12 - - -
Kontpoas:
[ToaroroBka k sK3amMeHy 35,7 26,7
O0mas Tpy10eMKOCTh yac. 216 216 - - -
B TOM 4YHCJIe KOHTAKTHas 483 | 483
pabora
3a4. e 6 6

2.2 CTpyKTypa A CUMILIMHBI
Pacnipenenenvie BumoB yaeOHOM pabOTHI ¥ UX TPYAOEMKOCTH I10 pa3/iejaM JUCITUTUIAHEI.

Pa3znenanl AMCHUIINHEI

Ne HaumeHnoBanue pasacioB KonmuecTtBo yacos
pazznena Bcero | Aynurtopnas pabota CamocTrosTenbHast
J 113 JIP pabota

1 2 3 4 5) 6 7

1 Knaccudukanus 34 2 4 28
METOJIOB JIyY€BOH
TEepanuu

2 VYcekopurenu u 34 2 4 28
HEUTPOHHBIE
TE€HEpaTOPHI B TyYEBOU
Tepanuu

3 CpaBHHTENIbHAS 34 2 4 28
XapaKTEePUCTHKA
YCKOPUTEIEH U
HEUTPOHHBIX
T€HEPATOPOB

4 JIMHEHHBIT 34 2 4 28
YCKOPHTEIb

5 Buonoruueckoe 40 4 8 28

JNEUCTBUE U3ITYUYCHUN
BBICOKUX DHEPIUU.
[TonsiTe 10361
W3JTYYEHHUS]

6 Pacnpeenenue 1035l 40 4 8 28
MPHU BO3JAECUCTBUU
W3JIy4YE€HUN BBICOKHUX
SHEPIruM.
OYHKIUOHAIBHBIE U
MOp(dooruIecKue
M3MEHEHUS B KJIETKAX,
BO3HUKAIOIIIKE B
pe3yJibTare




BO3JICHCTBUS
W3JIyYEHUN

Bcero

216 16 32

132

2.3 Conep:kaHue pa3iejaoB JTUCHUIIMHBI:

2.3.1 3auaTHa JeKIIHOHHOI0 THIIA

Ne HaumenoBanue pasiena Conep:xanue pa3aena ®opMa TeKylIero KOHTPOJIst

n/n

1 | Kimaccudukarus METOI0B Kourponsnas padora,
JTy4eBOl TeparHu JlucTaHIHOHHBbIE, TEXHUYECKUM OTUET IO

KOHTAKTHBIE, 71a00paTopHBIM paboTam
COUYCTAaHHBIC
2 | YCKOpHTEH U HEUTPOHHBIE Berarpom, Konrposbhas pabora,
TEHEPATOPHI B Ty4EBOM TEPANIUUA | CUHXPOTPOH, Te’gHquCKHH OT‘I‘%T 1o
9) 9 TOPHBIM TaM
MIMHEUHBIN /1ad0opatop pabota
YCKOPUTED,
AIEKTPOCTATUYECKUI
rEeHepaTop,
PE30HAHCHBIN
TpaHchopmaTop,
HEUTPOHHBIE
TEHEPATOPBI

3 | CpaBHHTENbHASXAPAKTEPUCTHKA | [ eHeprupyembIe KonrpossHas pabora,

YCKOPHTeﬂeﬁ " HCﬁTpOHHBIX YaCTUIIbI, MGTOGI[ Te)éHI/I‘IeCKI/II/I OT‘I%T 10

CKOPCHHUS U 00JIaCThb TOPHBIM TaM

reHepaTopoB YERop H1ADOPATOPHBIM pabota

HUCITIOJIBb30BaHUs
4 JIMHEHHBIN YCKOPUTETTH ITpuntun KonTponbHast pabora,

T€HEpUPOBAHUA TEXHUYECKUU OTYET 110
U3JIy4EHHUI BBICOKUX 71a00paTOpHBIM paboTam
SHEPTUH. Y CTPOUCTBO
JIMHEWHOTO YCKOPHUTEJIS.

5 | buonornueckoe gercTeue BxonHas 1o3a, Konrponsnas pabora,
M3JTy4eH i BEICOKUXIHEPTHil IIOBEPXHOCTHA, TEXHUYECKUU OTYET 110
TToHSITHE TO3BIM3ITYICHHS riyOuMHHasA, 04aroBasd, 71a00paTOpHBIM paboTam

yq OTHOCUTCIIbHAs
o4arona,
IIPOCTPAHCTBEHHA,
OTHOCUTCIIbHAs
rITyOuHHast
3) Pacnpenenenne no3nimpu duznyeckue, GU3NKO- KonTponbHast pabora,

BO3JICVCTBUH W3JIyYEHUN
BBICOKHX SHEPTHUU.
QOYHKIIMOHAIBHBIE U
MOPGhOIOTHYECKUE N3MEHCHHS
B KJIETKaX, BOSHUKAIOIIUE B

XUMHAYECKHE U
XUMHYecKHe 3 HeKThI
M3JTy4EHUN.
OyHKIIMOHAIBHBIE U
Mopdororuaeckue
M3MEHEHHsI B KJIETKaX.
OTtHOCHUTENBHAS

TEXHUYECKUU OTYET 1O
71a00paTOpHBIM paboTam




pe3yabrare Ouonoruueckas 3¢-

BO3JICHCTBUAN3ITYYCHAN (exTBHOCTD.
YruereHue aeeHus,

TUTIBI XPOMOCOMHBIX
abeppanuii u
pa3IMYHbIE JICTATLHBIC

3 PEKThI.
ILuTocTaTnueckuii
3¢ dexr.
YTHETCHHE KJIIETOYHOTO
JICIICHUS
2.3.2 3aHATHS CEMUHAPCKOI0 THNIA
Ne ®dopma
/n | HammeHoBaHue pa3iena Conep:xanue paszjiena TEKYILEro
KOHTPOJIS
1 | Knaccudukanus METO0B IIpoBepounas
Ty4eBoii Tepanuu JIuCTaHIIMOHHBIE, KOHTPOJIbHAS
KOHTaKTHBIE, COUYETAaHHBIC paborta,
MIPOBEpKa
JIOMAIITHETO
3a/1aHus,
TEXHUYECKUM
OTYET MO
1a00paTOPHBIM
paboTtam
2 | YCKOpUTEIN ¥ HEHTPOHHBIE beratpon, CHHXPOTPOH, IIpoepounast
TeHepaTOPHI B JIy4eBOI Teparuu MMMHEWHBIH YCKOPUTEIIb, KOHTPOJIbHAS
ANEKTPOCTATUYECKUN pabora,
reHEepaTop, Pe3OHAHCHBIN poBEpKa
Tpa"cgopmaTop, JIOMAIITHETO
HEHUTPOHHBIETCHEPATOPDI 3aaHus,
TEXHUYCCKHH
OTYET MO
1a00paTOPHBIM
paboTtam
3 CpaBHI/ITe JIbHASIXapPAKTEPUCTHKA ['enepupyembie yacTUIbI, [TpoBepounas
yCKOpHUTeneil 1 HeHTPOHHbIX METO/1 YCKOpEHHUS U 00J1aCTh KOHTPOJIbHAS
TeHepaTOpOB MCIIOJIb30BAHUS pabora,
MIpOBEpKa
JIOMAIITHETO
3aJIaHus,
TEXHUYCCKHUM
OTYET MO
71a00paTOPHBIM
paboram
4 | JIuHelHbIH YCKOPUTEIb [IpuHIMIT TEHEpUPOBAHUS [IpoBepounas
M3ITy4eHUH BEICOKHMX SHEPTUI. | KOHTPOJbHAS
Y CTpoicTBO TIMHEWHOTO pabora,
YCKOPUTEIIS. MpOBEpKa




JIOMAIITHETO
3a/1aHus,
TEXHUYECKUI
OTYET IO
71a00paTOPHBIM
pabotam
S | buomornyeckoe aeiicTeue Bxonnas no3a, ITpoBepounas
M3ITy4eHNH BHICOKUXSHEPI Ui, MMOBEPXHOCTHA, TITyOMHHAs, KOHTPOJIbHAS
TTOHSATHE TO3BIM3TyHeHus o4aroBasi, OTHOCHTEIIbHAs paborta,
ouaroBasi, TPOCTPAHCTBEHHAs, | MPOBEpPKa
OTHOCHTEIbHAS TTTyOuHHAs JIOMAIITHETO
3a/1aHUS,
TEXHUYECCKHUI
OTYET IO
71a00paTOPHBIM
paboram
6 Pacnpez[eneHHe JO3BIIPU duznueckue, PU3UKO- [IpoBepounas
BO3/ICIHCTBUN H3IIydCHHUI XUMHECKHE H XUMUIECKHE KOHTPOJIbHAS
BBICOKHX SHEpTHii. 3¢ PEKTHI U3ITYICHUI. paborta,
OYHKIMOHAIBHBIE U MIPOBEpKa
QPyHKIHOHATBHBIE U MOp(hoTOrHYecKre U3MEHEHHS | JIOMAITHETO
MOP(hOIOTUUECKUE UBMEHEHUS | p keTkax. 3aaHms,
B KJICTKaxX, BOGHUKAIOIIUEC B OrHocurenpHas TEXHUYECKUH
pe3yabTare ounosornueckas 3¢- OTYET MO
BO3ICHCTBHSN3TYYCHUIH (EKTUBHOCTD. 1a00paTOPHBIM
VYrHeTeHue ACICHUs, TUIIBI pabotam
XPOMOCOMHBIX abeppanuii 1
pasIMYHbIC JICTATbHBIC
3 PEKTHI.
[uroctaTuyeckuii 3¢ pexT.
YTHETEHUE KJICTOYHOTO
JICTICHUS

2.4 TlepeyeHb y4eOHO-METOAUYECKOr0 OOecleYeHUs sl CAaMOCTOSATEIbHOIH PadoThI
00y4arIMXCcs M0 JUCHUILIMHE (MOTYJII0)

Ne HanmenoBaHue [lepeueHs y4eOHO-METOAMUECKOTO OOECTICUeHUs! AUCIUTIIHHBI
“| pa3mena IO BBITIOJIHEHUIO CAaMOCTOSITENIbHOM pabOThI

1|2 3

1. KJ]aCCI/I(l)I/IKaI_[I/IH METOI0B Myxwun, K.H. OkciepumenranpHas saepHas pusnka. B 3-x TT.

Jy4€BOU Tepanuu

YCcKOpUTEIN U HEUTPOHHBIE
reHepaTopsI B Iy4E€BOU TEpanuu

CpaBHHTENIbHASIXaPAKTEPUCTUKA
YCKOPHUTENEN U HEUTPOHHBIX
TEeHEPATOPOB

JInHelHbIN YCKOPUTETD

buonornueckoe nencreue
V3JIy4YE€HUN BBICOKUXIHEPT U .
[loHATHE 103BIM3TYUYEHUS

T. 1. ®usnka aToMHOTO sijIpa [DIEKTPOHHEIN pecype] : yueo.
— DnextpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 384
c. — Pexxum nocryna: https://e.lanbook.com/book/277
MyxuH, K.H. DxcnepumenransHast syiepaas puszuka. B 3-x TT.
T. 2. ®usnka sIepHBIX peakIuil [ DIeKTpOHHBIH pecypc] :
yue6. — DnekTpoH. nan. — Cankr-IlerepOypr : Jlans, 2009.
— 326 ¢. — Pexxum mocryma: https://e.lanbook.com/book/279
MyxuH, K.H. OxcnepumenTansHas saepHas ¢pusuka. B 3-x TT.
T. 3. ®usuka 31eMEeHTapHBIX YacTull [ DIIEKTPOHHBIN pecypc] :
yae0. — DnektpoH. naH. — Cankt-Iletepoypr : Jlans, 2008.
— 432 ¢. — Pexxnm mocryma: https://e.lanbook.com/book/280
HaseimoB, A.B. HUccnenoBanus mo ¢usuke ramma-mydeit
[DnexTpoHHBIH pecypc] : yued. mocobne — DIeKTPOoH. aH.




6. |Pactipenenienue no3binpu — Mockaa : ®usmariur, 2013. — 200 ¢. — Peskum gocryma:

BO3/ICHCTBUY H3ITy4CHHUIA https://e.lanbook.com/book/59669
BEICOKIX 3H€pFHﬁ Hemenkos, B.I'. Hauama 571eKTPOHHBIX METOJOB SIACPHOM (HU3HUKH

[OmexTponnbii pecypc] : yueb. mocobme / B.I'. emenxos, I1.B.
DyHKLIHMOHAIBHBIE U HemenkoB. — DnekTpoH. aaH. — Cankt-IlerepOypr : Jlans, 2016. —

MOP(OJIOTHUECKUE U3MEHEHUST | 384 ¢. — Pexum nocryna: https://e.lanbook.com/book/71708
B KJIICTKaX, BOGHHKAIOIIHC B
pe3yJibTare
BO3JICUCTBUAN3ITYYCHAN

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

bonpiasg 4acTe JEKIUN U NPAKTUYECKUE 3aHATHS MPOBOASATCA C UCIOJIb30BaHUEM
JIOCKHY Y CIIPaBOYHBIX MaTepHANIOB. JlJi MPOBEAEHUSI MEHbIIIEH YAaCTH JIEKIUOHHBIX 3aHATUI
UCIIOJIB3YIOTCS MYJbTUMEIUWHBIE CPEJCTBA BOCHPOU3BEACHUS AKTUBHOIO COJIEPKUMOTIO,
MO3BOJIAIOIIETO  CIYIIATEN0 BOCIPUHUMATh OCOOEHHOCTHM M3ydaeMoil mpodeccun,
3a4acTyl0 WUIPAIONIME pElIAIOIIyI0 pOJb B IMOHUMAHUM U BOCHPHUSATUH, a TaK XKe
¢dbopMupoBaHUU PO(HECCUOHATIBHBIX KOMIIETEHLIUH.
[Io wn3yyaeMON [HCHMIUIMHE CTYJEHTaM MPEJOCTAaBISETCS BO3MOXKHOCTH OTKPBITO
MOJIb30BaThC (B TOM 4YHUCJIE€ KONMPOBATh HA JIMYHBIE HOCUTEIU HUHGOPMALIIH)
NOJATOTOBJICHHBIMU BEIYIIMM JaHHYIO JHUCLUUIUIMHY JIEKTOPOM MarepuajlamMud B BHUJE
AJIGKTPOHHOTO KOMILJIEKCAa COINPOBOXACHUSA, BKIIOYAIONIETO B Ce€Os: 3JIEKTPOHHbBIE
KOHCIIEKTBl JIEKIIMI; 3JIEKTPOHHBIE BapUaHThl YYEOHO-METOAUYECKOTUX MOCOOUN st
BBITMIOJHEHMsI J1a0OpAaTOPHBIX 3aJaHUN; CIHUCKH KOHTPOJIbHBIX BOMPOCOB K KaXI0H Teme
M3y4aeMoro Kypca.
[Ipn peanuzanuu y4yeOHOUM pabOTHI 1O OCBOEHUIO Kypca «Duzuka MEAUITMTHCKUX
YCKOPUTEJIEH M MEIUUMHCKUX IIYYKOB HEUTPOHOB» HCIOJIB3YIOTCSI COBPEMEHHbIE

oOpa3oBaTe/ibHbIE TEXHOJIOTHN:

o UH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;
o MPOEKTHBIE METOIbI O0YUEHUS;
o MCCJIeI0BATENCKIE METO/IbI B 00yUEHUU;

VYcnenHoe 0CBOEHUE MaTeprala Kypca npenoiaraet O0JbIIyI0 CaMOCTOSTENbHYIO paboTy
OakajgaBpOB U PYKOBOJCTBO 3TOM pabOTOM CO CTOPOHBI TIPETIOaBaTeCH.
CamocTtosTenbHast paboTa CTYACHTOB SIBISIETCS HEOTHEMJIEMOM YacThiO  TpoIecca

noarotroBku. [loa camocrosiTensHOM pabOTON MOHUMAETCA YacTh Yy4eOHOM IUTaHUPYEMOit



paboThl, KOTOpas BBINOJHIETCA MO 33aJaHUI0 U IPU METOJUYECKOM PYKOBOJICTBE
IpernoaaBaresi, Ho 6€3 ero HermoCPeACTBEHHOTO yJacTHsl.

CamocrtosiTennbHast paboTa  HampaBlieHAa HAa  yYCBOGHHE CHCTEMbl HAy4dHBIX |
npo(heCCUOHANBHBIX 3HAHUU, (POPMUPOBAHMUS YMEHUN U HaBBIKOB, NMPUOOPETEHHUE OIBITA
CaMOCTOSITENIbHON TBOpueckoi nesrenbHocTd. CPC momoraer ¢GopMupoBaTh KyJIbTypy
MBIILIEHUS CTYIE€HTOB, PACIIUPATH TO3HABATEIIbHYIO JEATEIbHOCTD.

Buapl camocTosTenbHOM pabOTHI IO KYPCY:

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

0) no xapakmepy pabompi: U3y4eHUE JTUTEPATYPHI, KOHCIIEKTA JIEKIUI; TOUCK JIUTEPATYPbI
B OMOIMOTEKE; KOHCIIEKTMPOBAaHHE PEKOMEHAYEMOM JUJIsi CaMOCTOSITEIbHOTO H3y4YeHUs
HAy4HOH JINTEPATyphl; PEIICHHE 3a/1a4, TECTOB.

o B Teuenune ceMecTpa CTyA€HTHI BBIIOJIHSIOT 3a/1aHUSI, YKa3aHHBIE IPETIOJaBaTEIEM.
B xoze neKuMOHHBIX U 1a00PaTOPHBIX 3aHATUI HPEIIOIAraeTcsl UCIOIb30BAHUE
KOMIIBIOTEPHBIX TEXHOJIOTHH (IIpe3eHTALMU [0 HEKOTOPBIM TEMaM Kypca).

B yuebHOM mpoliecce HCMONb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE (POPMbI IPOBEACHUS
3aHSATUNA: METOJI IPOEKTOB, METO/1 ITOMCKA OBICTPHIX PELIEHUH B IPYIIIE, MO3TOBOU LITYPM.

I/IHTepaKTI/IBHBIe TCXHOJOI'H, UCITIOJIb3YCMBbIC IIPHU U3YYCHHUU JUCHUIIJIMHBI

Cemectp Bun 3ansatus Hcnonb3yeMble MHTEpaKTUBHBIE Komuuectso
(JI, TTP, JIP) o0pa3oBaresbHbIE TEXHOJIOTUH 4acoB
7 JI METO/I MPOEKTOB 1
JIP METO/1 IOMCKa OBICTPBIX pelieHuit B rpynmne, | 1
MO3TOBOH IITypM
Hmoeo: 2

NHTEpakTUBHOCTH ITOJJa4X MaTepraia MpeaIoaracT He TOJIbKO B3aUMOJICCTBUS BUIA
«IIpenoaaBaTellb - CTYACHT» U «CTYAEHT - IPEIOAaBaTEINb», HO U «CTYACHT - CTYJCHT.

Y4yeOHo-MeTOANUECKHE MaTepUabl IJisl CAMOCTOATEIIBHOU pabOThl 00yUYarOIIUXCs U3
YuCla WHBAJIWJIOB M JIMII C OTPAaHUYCHHBIMA BO3MOXKHOCTSAMHU 370poBbs (OB3)
MPEIOCTABIAIOTCS B (opMmax, adanTHPOBAHHBIX K OTPAaHWYCHUSM MX 3JI0POBbSI U
BOCIIpUSATHS WH(DOpMAIUK:

J1J1st U1 ¢ HApYIIICHUSIMU 3PSHMUS:

— B IeYaTHOUN (popMe YBETMUECHHBIM MIPUPTOM,
— B (pOopMe€ IIEKTPOHHOTO IOKYMEHTA,

— B dhopme aynuodaiina,

— B ieyaTHOU ¢opme Ha si3bike bpaiis.

Jns nun ¢ HapyLIeHUsAMU ciiyXa:

— B mie4aTHOM dopme,



— B (hopme AIeKTPOHHOTO JJOKYMEHTA.

J1J1st vty ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIHHOTO armapara;
— B IIeyaTHOM ¢opme,

— B (popMe AIIEeKTPOHHOTO TOKYMEHTA,

— B (hopMme ayanodaiina.

K MHHOBAIIMOHHBIM TEXHOJIOTHSM, UCIIOIB3yEMbIM B MPENOJaBaHUU AUCIUTIINHBI,
OTHOCSTCS CJIEAYIOIINE TEXHOJIOTHH:
3.1. Inckyceusi

B03M0OKHOCTB IUCKyCCHUU TIPEAToaraeT yMEHUE BbICKA3aTh COOCTBEHHYIO UJICHO,
IPEJIOKUTH CBOM MyTh PEIICHUs, apTYMEHTUPOBAHO OTCTANBATh CBOIO TOUKY 3PEHHUS,
CBSI3HO U3Jnarath Mblcau. [lone3Hsl cienyromume 3aJaHusi: COCTaBICHHE M1aHa peIIeHUs
3ajlauu, MOKMCK JIPyTroro crocoda pereHus, IpoBeeHNe BbIKIAA0K B 00paTHOM HOPSIIKE,
paccMOTpeHHeE 3a/1a4 C JUIIHUMU U HETOCTAIOIIMMU JaHHBIMH, pedepaTuBHbBIE WITH
TBOPYECKUE JOKIAAbl CTYJAEHTOB: (PparMEeHT TEOPETUUECKOI0 MaTeprasa, MHTEPECHBIH
npuMep, HecTaHAapTHas 3aaa4da. CTyieHTaM Ipe/jiaraeTcsl CpaBHUTh U IPOAHATU3UPOBATH
BapHaHThI pelIeHMs], 00CYAUTh JOKIIAJ, BbICKa3aTh CBOE MHEHHE, 33]1aTh BOIPOCHI.

BOHpOCBI, BBIHCCCHHBIC HAa JIUCKYCCHIO:

1.  CocraBneHue miaHa v MOUCK PELICHUS 3a/1a4u.

2 Pemenue 3a1a4 pa3nuyHbIME CIIOCOOAMH.

3 B3aumnas u camonpoBepka 3HaHUN U 00CYKJCHUE OJTyUYEHHBIX PE3YyIbTATOB.
4.  CamocCTOsITeIbHOE COCTABIICHUE 3a]1a4 110 YKa3aHHOU TeMe.

3) OBnazeHue MpueMaMu U METOIAMH CAMOKOHTPOJIS PU 00YYEHUN MaTEeMAaTHUKH.

3.2 AHTepaKkTUBHBIE METOAbI 00y4eHHs
CyllecTBEHHYI0 TIOMOIIb  OKAa3bIBaIOT  CIIELMAJIbHO COCTABJICEHHBIE 3a/aHus
(MeToguyeckue pa3pabOTKu, pabouue TeTpaau) MO Kypcy, B KOTOPBIX JAETCS KpaTKoe
U3JI0)KEHUE TEOPETUYECKOM YacTH, TPUBOAATCA PEIICHUS THUIOBBIX IPUMEPOB,
OpeUiaraloTcs 3aJaHus 7Sl CaMOCTOSTENbHON padOThl pa3HOrO YPOBHSA CIIOKHOCTH.
CTylneHT uMeeT BO3MOXKHOCTh O3HAKOMUTBCSI C TEOPETUUECKUM MaTepHalioM, pa3o0paThCs
B MPEI0KEHHOM PEIICHUH TUIOBOTO MpUMeEpa, 3aT€M CaMOCTOSITEIbHO PELIUTh 3aJauu.

Bce oT0:



- IO3BOJISIET KAXKJIOMY CTYAEHTY IEPEUTHU OT JAESATEIBHOCTH MO/ PyKOBOJICTBOM
IIPENOIABATENS K CAMOCTOSATEIBHOM U 1a€T BO3MOKHOCTh IPOBEICHUSI CAMOKOHTPOJIS;
- OBBIIIAET A(P(HEKTUBHOCTH U KaUeCTBO O0yUCHMUS,

- 00ecreunBaeT MOTHUBBI K CAMOCTOATEIbHON I03HABATEIBHON IS TEbHOCTH;

- CIIOCOOCTBYET YIUIyOJIEHUIO MEXIIPEAMETHBIX CBSI3€H 3a CUET UHTErPallun

UHGOPMAIITMOHHOHN U MPEAMETHOM MOATOTOBKH.

4. OueHOYHbIE CPEICTBA I TEKYIIero KOHTPOJISl yCIeBaeMOCTH U MIPOMEKYTOYHOM
arrecTauuu
DopMbI KOHTPOJIS
Tekyimui KOHTPOJIb:

— KOHTPOJIbHBIE BOMPOCHI 10 pa3zesiaM yueOHOM porpaMMmsl,
— COCTaBJICHHUE U 3alUTa TEXHUYECKOTO OTYETA MO BHIOIHAEMBIM JIa0OpaTOPHBIM paboTam
IIPAKTUKyMa,
— IIpOBEpKa JOMAIIIHUX 33JaHUI [0 CEMUHAPCKUM 3aHATUSM,

— IPaKTUYECKUE 3a/1aHHUS.
[IpomexyTOUHBIN KOHTPOJIb:

— KOHTpPOJIbHAs padoTa;
N TOroBbIi KOHTPOJIB:
- 3a4eT, 9k3ameH (1 cemectp).
YyeOHast AEATENBHOCTh MPOXOAWT B COOTBETCTBHUM C rpauKoM ydeOHOro Impoliecca.
[Tporiecc camocTosTENbHON PabOTHl KOHTPOJIMPYETCS BO BpeMs ayAMTOPHBIX 3aHATHH U
WHIUBUYAJIbHBIX KOHCYIbTAIUH.
OneHOYHBIMU CPEICTBAMM TUCLUILIMHBI SBJISIOTCS CPEACTBA TEKYIETO KOHTPOJIS (OTBET Y
JIOCKHU, TECTUPOBAHUE U MTPOBEPKA JTOMAITHUX 33JaHMI1) U UTOTOBasl arTecTalus (3K3aMeH ).
OneHka ycreBaeMoCTH OCYLIECTBISIETCS MO pe3yJIbTaTaM YCTHOTO OIPOca, OTBETA, B XO/I€
KOTOPOTO BBISBIIIFOTCS] YPOBEHb 3HAHUN U TIOHUMAHUS TEOPETUYECKOI0 MaTepuaia.
BaxxHpIM 351eMEHTOM 00pa30BaTENbHON TEXHOJIOTUHU SIBIISIETCS CaMOCTOSITeNbHAsT paboTa

CTyACHTA, BKIIIOYAaromias BbIITOJIHCHUC HHANBUAYaJIbHbIX SaHaHHﬁ.

Kpurtepuii oueHUBaHHUS YCBOCHHBIX 3HAHUI 00yUYaKOIIUXCS



OneHka «OTJIMYHO» - BBICTABISICTCA  CTYJIEHTY, IIOKAa3aBIIEMY BCECTOPOHHME,
CHUCTEeMaTU3UPOBaHHbIC, TNIyOOKHE 3HAHMS Y4eOHOH MpOrpaMMbl JTUCHUIUIMHBI U YMEHUE
YBEPEHHO NMPUMEHATh UX Ha MPAKTUKE MPU PEIIEHUN KOHKPETHBIX 3a/1a4;

OneHka «X0pOoIIo» - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MAaTE€pHUal, IPaMOTHO
U II0 CYLIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh IOJYYEHHBIE 3HAHUS HAa MPAKTHKE, HO
JIOIYCKAeT B OTBETE WJIM B PEIICHUU 3aa4 HEKOTOPbIE HETOYHOCTH;

OneHka «yAOBJIETBOPHUTEJIBHO» - BBICTABIACTCS CTYACHTY, ITOKA3aBIIEMY Pa3pO3HEHHBIN
XapakTep 3HAaHUM, HEIOCTATOYHO IPAaBWIbHbIE (OPMYJIUPOBKU 0Oa30BBIX IOHATHUH,
HapyLIEHUs JOTMYECKOM MOCIIEI0BATEIbHOCTH B U3JI0’KEHUH NMPOTPAMMHOI0 MaTepuaa, HO
IIPU 3TOM OH BJIaJI€€T OCHOBHBIMH pa3eiaMyi Y4eOHOM MporpaMMmbl B HEKOTOPOM 00beEME,
HEOOXOIMMOM JIJIsl JaJIbHEUIIEro OOy4YeHHsI U MOKET NMPUMEHATh MOJYyYEHHBIE 3HAHUS 110
oOpa3iy B CTaHAApTHOM CUTYallUU;

O11eHKa «Hey/10BJIeTBOPUTEJIbHO» - BEICTABIISIETCS CTYACHTY, KOTOPBIM HE 3HAET OOJIbIIEH
YaCTH OCHOBHOTI'O COZIEpaHUsl yueOHON NporpaMMbl JUCIUIUIMHBI, JOMYCKAET rpyObIe
olnOKU B GOPMYJIMPOBKAX OCHOBHBIX MOHATUN JUCHMILIUHBI U HE YMEET UCIIOJIb30BaTh

IMNOJIYUYCHHBIC 3HAHUA ITPHU PCIICHUN THUITOBBIX ITPAKTHYCCKHUX 3aaa4.

4,1 @oHI OLEHOYHBIX CPEACTB /IJIsl MPOBeAeHUN TeKYIIel aTTecTAlUN
OO0s13aTeNbHBIMU MPU U3YYEHUU AUCIUIUIMHBI SBISIOTCS CIICTYIOIINE BUIBI
CaMOCTOSITEIIbHON paOOTHI:

- pa300p TEOPETUYECKOTO MaTeprasa 1o MocoOUusiM U KOHCTIEKTaM JICKIIUH;

- CaMOCTOATEIBHOE U3YYCHHUE YKA3aHHBIX TEOPETUUECKUX BOIIPOCOB;

- pCIICHUC 3a1a4 110 TEMaM.

4.2 ®oHJ OLEHOYHBIX CPEACTB AJs NPOBeeHHUs POMEKYTOUHOM aTTecTalNu
KoHTpoJbHBIE BONIPOCHI U 3aIaHUA:

1. JlucTaHIIMOHHBIE METOBI JTy4YE€BOU TEPAITUU

2 KOHTaKTHBIE METOMBI Iy4EBOM TEpANIUU
3 CoueTraHHbBIE METOIBI IYYEBOM TEpaNun
4. berarpon

5 CHUHXpOTpPOH
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8.

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

JIMHEWHBIA YCKOPUTEND

DIIEKTPOCTATUYECKUI TEHEPATOP

Pe3onancHbIif TpanchopmaTop

HeunTpoHHbIe reHeEpaTOpPhI

CpaBHUTEbHASIXaPAKTEPUCTUKA YCKOPUTEIIEH U HEUTPOHHBIX T'€HEPATOPOB
buonornueckoe AeMCTBUE U3ITYYEHUN BBICOKUXIHEPIUI

[ToHATHE NO3BIM3ITYYEHUS

Bxonnasa nosza

[loBepxHOCTHAs 1032

['myOunnas no3a

OuaroBas no3a

OtHOCHTENbHA] o4arosas J103a

IIpocTpancTBEHHAs 1032

OTtHOocuTENbHAS TITyOUHHAs 7032

Pacnpenenenune no3pinpu BO3ICUCTBUN U3TyUYCHUN BBICOKUX SHEPTUN

(DYHKIIHOHEUIBHBIG )51 MOp(bOJ'IOFI/ILIeCKI/IG N3MCHCHU B KJICTKAX B pC3YJIbTATC

BO3JCHCTBUAN3IYYEHUN

22.
23.
24,
25.
26.
21.
28.
29.
30.
31.

duznueckne 3PGHeKTbl UITyICHUN

¢buzuko-xumMuueckue 3pHEKTh N3Ty4YEeHU N

xuMudeckue 3P eKThl U3TydeHUN

@OyHKIMOHAIBHBIE U MOP(}OIOrHUecKUe U3MEHEHUS B KJIETKaX
OTtHocuTenbHas Ononornyeckas 3¢pHEeKTUBHOCTh

YTrHeTeHue neneHus

Tunel XpoMOCOMHBIX abepparuii

JletanbHbie 2P PEKTHI

[{urocTaTmaeckuii 3pdext

YrHeTeHne KJIeTOUYHOI O ACIJICHUA

IlepeyeHb BONIPOCOB, BLIHOCUMBIX HA IK3aMeEH
JlucTaHIMOHHBIE METOABI JIy4YE€BOM TEPAIITUU

KoHTakTHBIE METO/IBI JTyYEBOM TEPAITUN
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

CoueTraHHbIE METObI TyUYEBOU TEPATUU

berarpon

CHHXpPOTPOH

JIMHEWHBIN YCKOPHUTEIIb

DNEeKTPOCTaTUUECKUN TeHepaTop

Pe3onancHsIif TpanchopmaTop

HeunTpoHHbIe reHeEpaTOpPhI

CpaBHHTENbHASIXaPAKTEPUCTUKA YCKOPUTEIIEH U HEUTPOHHBIX T€HEPATOPOB
buonornyeckoe 1€MCTBUE U3TYYEHUN BEICOKUXIHEPTUI

[ToHsiTHE NO3BIM3TYYECHUS

Bxonanas no3a

[ToBepxHOCTHAs H03a

['myOunHas no3a

Ougarosas 03a

OtHOCHTENbHAA o4yarosas J103a

IIpocTpancTBEHHAs 1032

OTtHOCUTENbHAS TITyOMHHAS /1032

Pacnipenenenue n03pipyu BO3ICUCTBUN U3TyUYCHUN BBICOKUX SHEPTUN

CDYHKI_[HOHEU'IBHI)IC n Mop(bonomqecm/le HN3MCHCHU B KJICTKAX B pC3YJIbTATC

BO3JCHCTBUAN3IYYEHUN

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

duznueckne 3PGHeKTsl UITyISHUN

busuko-xumuueckue 3 HEKTh NU3TydeHU N

XUMUYECKUE 3PPEKThl U3ITyICHUN

®yHKIMOHAIBbHBIE U MOP(}OIOrHUECKUe U3MEHEHUS B KJIETKaX
OTtHocuTenbHas Ononorunyeckas 3¢HEeKTUBHOCTh

YrueteHue aejIeHus

Tunel XpoMOCOMHBIX abeppanuii

Jletanbubie 3P PEKTHI

[HuTtocratnueckuii a3 ekt

YTrHeTeHHue KJIeTOYHOT O JACIJICHUA



5.

IlepeyeHb OCHOBHOM M JONOJTHUTEILHON Y4eOHOM JIUTEPATYPbI, HEO0XOAUMOT

JJISE OCBOCHMS JUCHUILIMHBI (MOXYJIs1)

5.1 OcHoBHas JIUTEpaTypa:

1.

MyxuH, K.H. Dkcriepumentanbhas sinepHas pusnka. B 3-x T1. T. 1. ®usrka aToMHOTO s1pa [DIeKTpOHHbBIT
pecypc] : yue6. — Dnektpon. nan. — Cankr-IlerepOypr : Jlanb, 2009. — 384 ¢. — Pexxum goctymna:
https://e.lanbook.com/book/277

Myxun, K.H. Okciepumenranpras sinepHas ¢usuka. B 3-x 1. T. 2. dusnka saepHbIX peaknui
[DnexTpoHHbIN pecypc] : yued. — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2009. — 326 c. — Pexum
nocryma: https://e.lanbook.com/book/279

Myxun, K.H. Dxcnepumentanbaas sigepaas ¢pusuka. B 3-x 11. T. 3. dusnka s3neMeHTapHBIX YaCTHIL
[DnekTpoHHbIH pecypc] : yued. — DnekTpoH. nan. — Cankr-IlerepOypr : Jlanb, 2008. — 432 c. — Pexxum
nocrtymna: https://e.lanbook.com/book/280

HaseinoB, A.B. UccnenoBanns no ¢pusnke raMMa-rydeii [ DIeKTpOHHBINA pecypc] : yued. mocodue —
OnekTpoH. JaH. — Mocksa : @uzMatiaut, 2013. — 200 ¢. — Pesxxum poctyna:
https://e.lanbook.com/book/59669

5. Hemenkos, B.I'. Hauana 37eKTpOHHBIX METOIOB siZiepHOI (hu3nku [ DIeKTPOHHBIN pecypc] : yuebd. mocobue /

B.I'. lemenkos, I1.B. JlemenkoB. — Onektpon. aan. — Cankr-IlerepOypr : Jlanp, 2016. — 384 ¢. — Pexum
nocryma: https://e.lanbook.com/book/71708

5.2 JlonoJiHUTEIbHAS JIUTEpaTypa:

1.

Myxun K.H. DkcriepuMmenTanbHas sinepHas pusuka: yaeOHuk B 3 Tomax / CaHKT-
[TerepOypr, Jlans, 2009

H.K. PrixakoBa. “Snepnas ¢pusuka u ee npuioxenus” . Tomck, 2009

A.A.A6pamos, C.B.BonkoBa//M30ToMHbBIE reHEepaTOphl: reHepatop nHaus-113m//M.
N3n-so MI'Y, 2005, 18c.

Kynpsimos FO.b. Paarononnas 6uodusuka (MoHU3Upyroliee uznydeHue) M:

OU3SMATIINT, 2004.-448c.

H.K. PerkakoBa. “SnepHas ¢pusuka B TeXHHKE, MeauliHe, 3koorun”. Tomck, 2004.
Hapkesuu b.41. KocteuieB B.A. @u3ndeckue OCHOBHI SIIEPHON MEIUIIMHBI // yueOHOE
nocobue / M.: «KAM®-IIpeccy, 2004

banpyraunos O.P. HopmaTuBHO-TIpaBoBOE 0OecriedeHue paiuaiioOHHOM
6e3onacHoctH // Dxonorndeckuii koncanTuHr.- 2001.- Ne2.- C. 5-23.

B.B. Kamkosckuii. Ilpukmamnas 5KojJoruss W paguarioHHas 0e30MacHOCTb.
Tomck,1998.

["a0ynus P.U., Konecuukos E.K. KomnbeioTepnast Tomorpadus B KITIMHUYECKON

nuarfoctuke. — M.: Meaunmna, 1995. — 352 c.

10. N3oTomml. CBoiicTBa, mosyueHue, npumenenue.//Iloa pegakuueit

B.YO.bapanosa//M., U31AT, 2000, 704c.



11.N3oTomsl: cBOMCTBa, modydyeHue, npumenenue. [lox pea. B.1O. bapanosa. M., U3x.
AT,2000.

12. ViccnenoBanust 1o  TpaHcmyTtammu B OSC ¢ yckopuTeneM — 4acTUI[ B
uccuenoBaresnbckoM HeHTpe Kapicpys. «AtomHuas TexHuka 3a pyoexxom» 2001, Ne3.
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6. IlepeueHb pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKAIIMOHHOM ceTn « UHTEepHETY,
HEO0XOAMMBIX /IJIs1 OCBOCHHUS M CHUININHBI

1. http://www.kubsu.ru/node/1145 - HWudpopmalimoHHO-00pa30BaTEIbHBIA KOMILJIEKC
(moptan) Ky6I'VY.

2. http://e.lanbook.com - DnekTpoHHO-OMOIMOTEUHAS CHCTEMa M3JaTeNIbcTBA «JIaHbY.

Hoctyt: cBoOoHbIHN (13 okanbHOM ceTn KyOI'Y); aBTopr3oBaHHbIN (M3 BHEIIIHEH CETH).

3. http://elibrary.ru/defaultx.asp - Hayunas snekrponnas ouommnoreka eLIBRARY.RU.

JocTyn: aBTOpU30BaHHBIN (CBOOOIHASI OHJIAH PErUCTpaIus).

4.  http://biblioclub.ru - 3OnekTpoHHO-OMOMMOTEYHAsT cUCTeMa «YHUBEPCUTETCKAs

oubnuoTeka oHnain». Jloctyn: cBOOOHBIN (13 NoKkanbHOM ceTu KyOl'Y); aBTOpr30BaHHBIN
(U3 BHEIIHEHN CETH).

5. http://www.netbook.perm.ru/soj.html  -oOpa3oBarenbHBI  KypHAl Ha  caiiTe

WWW.iSSep.Issi.ru;


http://www.kubsu.ru/node/1145
http://e.lanbook.com/
http://elibrary.ru/defaultx.asp
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http://www.netbook.perm.ru/soj.html

7. MeToanuyeckue yKa3aHusi JAJ151 00y4ar0IIMXCs M0 0CBOEHU IO TUCUMILTHHBI (MOYJIs1)
CtyneHTy He0OX0IMMO 03HAKOMUTHCS C TEOPETUYECKUM MaTeprajIoM, pa3o0paTbes ¢
MPEIJIOKEHHBIM PEIIEHUEM TUIIOBBIX MPUMEPOB, 3aTEM CAMOCTOSITENIbHO PEIIUTh
npuBeAEHHBIC 3a/1a4n. EClIU CTy/IEHT HE CMOT MOHATDH NMPUBEICHHBIN B YKa3aHHbIX
3aJJagHUKaX Pa300p TUMOBBIX IPUMEPOB B TOM CTENEHHU, YTOOBI CAMOCTOSITEIIEHO
WCII0JIb30BATh MIPEIJIOKEHHBIN aTOPUTM JIJIsl PEILICHUS 3a/IaHUsI, TO OH MOXKET MOJTYYUTh

KOHCYJIbTAIWIO ITPCTIO1aBaTCIIA.

MeToan4yecKkue yKa3aHUs K CAaMOCTOATEIbHOM MOATOTOBKeE
CTYACHTOB K JOKJIAXy

Kaxxapli CTyZE€HT JOJIPKEH MOJATOTOBUTH JOKJIA/ MO OJHOM U3 TeM, MPeIHa3HAYCHHBIX IS
CaMOCTOSITENIbHOTO U3y4eHusl. J{Jis1 MOArOTOBKHU JOKIIa/ia HEOOXOAMMO KPOME OCHOBHBIX
HMCTOYHUKOB JINTEPATYPHI UCTIOIB30BATh UCTOYHUKH U3 JOTOJHUTEIBHOIO CIIUCKA, & TAKXKE
uctoyHuk u3 Murepuer-pecypca. O moAroToBKe A0KJIaAa MO TEMaM CTYJICHT MOXKET
OTUUTATHCS Ha KOHCYJIbTAIIMU WIIH MIPEACTABUTH OTUET B MUCbMEHHOU hopme. Jlokmaz mo
OJIHOM U TOM K€ TeMe rOTOBAT He 00Jjiee ABYX CTYJAEHTOB OAHOM rpynmbl. OdopmieHue
MUCBMEHHOTO 0TYETA IO JIOKJIATYy TOJDKHO YIOBJIETBOPATH TPEOOBAHUSIM: @) TEKCT
Habupaetrcsa 14 mpudrtom Ha 6ymare ¢popmata A4; 6) Ha TUTYJIBHOM JIMCTE KPOME TEMBI
TaKke yKazbiBaeTcs (pakyiabTeT, HanpaBlieHue (0akanaBpuar), Kypc, rpynmna, @O
CTYJICHTa; B) COJIEpKaHUE MaTepHalia 1o 00beMy COCTaBIsieT 3-4 CTPaHUIIBL; T') CIICOK
JUTEPaTypbl COACPKUT HE MEHEE JIBYX UCTOUHHKOB (BO3MOXKHO U3 CIIMCKA JTUTEPATYPHI).

ConpoBoXk/I€HHE CAMOCTOSATENBHOM pabOThl CTYAEHTOB OpPraHU30BaHO B CIEAYIOIIUX
dhopmax:

- BBINOJHEHUE JIOMOJHUTENBHBIX 33JaHuil B JabOpaTopHBIX padboTax (MO HUTOTram
BBITIOJIHEHUST KaXXJ0W J1abopaTOpHOW padOThl CTYIEHT COCTABISET MOAPOOHBIA OTYET,
ONHUpasiCh HA KOTOPBIA JOJKEH B Oecene ¢ MpenojaBaTesieM MpoJeMOHCTPUPOBATh 3HAHHUE
TEOPETUYECKOT0 U 3KCIEPUMEHTAIIbHOTO MaTepuana, oTHocserocs k padore. IIpoBepka
3HAaHUU CTYyJIEHTa OCHOBaHA Ha KOHTPOJBHBIX BOMPOCAX, MPUBEICHHBIX B OMUCAHUH PaOOTHI
Y JOTIOTHUTENIbHBIX BOMPOCAaX, KACAIOUIMXCSI COOTBETCTBYIOLIUX Pa3/IeOB AUCIIUILIUHEI),

- BBITIOJTHEHUE JOMAITHHUX 33/IaHUH 110 IPAKTHYECKUM 3aHITHSIM.

- YCBOGHHE M JIONOJIHEHHWE B pa3OupaemMble pa3fenbl JUCHUIUIMHBI MPU MOMOILU

3HAHMUM MOJTy4aeMbIX MO CPEACTBAM U3YyUECHUS PEKOMEHIYEeMOM JIUTEPATYPHI.



- KOHCYJIbTalluK, OPraHHU30BAHHBLIC I PAa3bACHCHHA HpO6JI€MHBIX MOMCHTOB IIpH
CaMOCTOATCIIbBHOM U3Y4YCHUU TCX HUJIM MHBIX ACIICKTOB Pa3aciOB YCBaHBaeMOﬁ I/IH(I)OpMaLII/II/I
B JUCIIUIIJIMHE.

8. IlepeuyeHb HH(OPMAITMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX MPHU OCYIIECTBIEHUN
00pa30BaTeJIbHOI0 MPOLECcCca MO JUCHUILINHE (MOAYJ110) (MIPH HEOOXOTUMOCTH)
8.1 IlepeyeHnb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTeYeHus!

He Tpebyercs.

8.2 IlepeyeHb HEOOXOAMMBIX MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercs.

9. MaTepuajibHO-TeXHHYecKas 0a3a, He00OXoAUMasi /sl OCYLIeCTBIEHUA
00pa3oBaTeJbHOrONpoOLEecca M0 JUCHUILIMHE

Jlnst mpoBeAeHHS 3aHATUH HMMeEeTcs HeoOXoaumasi MaTepualbHO-TEXHHMUYecKas 0asa,
COOTBETCTBYIOIIAsl JACHCTBYIOIIMM CAHUTAPHBIM U NPOTUBOMOXKAPHBIM TMpaBWIAM H
HOpMaM:

— JEKIIMOHHAsl ~ ayAUTOpHUs, OCHAIIEHHAas  MYJIbTUMEIUMHBIMU  IPOEKTOpaMu  C
BO3MOKHOCTBIO MOAKIIoueHuss Kk Wi-Fi, JoKyMeHT-KkaMepoil, MapKepHBIMU JOCKaMHU JIJIs
JEMOHCTpALMK y4eOHOro MaTepuana;

— CIEMAIM3UPOBAHHBIC KOMITBIOTEPHBIE KJIACChI C MOJKIIOYEHHBIM K HUM NepudpepuitHbIM
YCTPOMCTBOM U 000pYZAOBaHUEM;

— nuTeparypa B OMOJIMOTEKE YHUBEPCUTETA, ONTUCAHUE 3a/IaHHI JTA0OPAaTOPHBIX PadoT;

— anmnapaTypHOo€ W MpOorpaMMHOE oOecnedeHue (M COOTBETCTBYIOUIME METOJUYECKUE

MaTepHabl) Jisl TPOBEICHUSI CAMOCTOSITEIbHOM PA0O0ThI MO JUCITUTUIHHE.



Peuensus

Ha padouyro yueOHYyI0 MporpaMmMy 1o Kypcy «DU3UKa MeIUIUHCKUX YCKOpUTeel u
MEeIUIMHCKUX IMyYKOB HEMTPOHOBY UIA CTYJCHTOB HanpasieHus noarotosku 03.04.02
®dusznka (MenuiuHckas GU3HNKa)

Pabouass mnporpamMma JucUMIUIMHBL «®U3MKa MEIUIUHCKUX YCKOpUTeded u
MEIUIMHCKUX NMYYKOB HEHTPOHOB)» BKIIIOUAET B c€0sl CTPYKTYpHBIEC YaCTH, HEOOXOIUMBIE
JUTSL JIOKYMEHTAIIMM TaKoTO pojia. YueOHasi mporpaMma npeaycMaTpuBaeT GOpMUpPOBaHUE Y
oOyyJarouuxcsi anrapara, BKIIOYAIOIIEero B ce0sl 3HaHUs, YMEHUS U HaBBIKM HEOOXOIUMBIE
JUIsL JanbHen el mpodecCuOHATbHON JeITeIbHOCTH.

[Iporpamma oOTBeYaeT COBPEMEHHBIM TpeOOBaHUAM K OOYYEHUI0O U OTpakaer
COBPEMEHHBIE TEHACHIMK B OOYYEHHHM W BOCIHUTAHUM JHYHOCTH. CoaepkaHue pabodeit
IPOrpaMMbl OXBAThIBAET BECh MaTepHall, HEOOXOIUMBIN 1Jisi OOyYEHHsI CTYJIEHTOB BBICILIUX
y4eOHBIX 3aBe/ieHuH 1o HanpaiieHnto Ousuka (MenunuHckas Gu3nka).

Pabouass mporpamma naer I€JIOCTHOE NpejcTaBieHue o aucuumiimHe. CTpykTypa |
coJlepKaHUE Kypca B3aWMHO JONOJIHAKOT ApYyr Apyra. Takke B NmporpaMMe IPHUBEACHBI
OpUMEpPbl 33aJaHUl Ui CAMOCTOSITENBHOM padOThl, BOMPOCHI K 3K3aMEHY, MEepEeyYeHb
OCHOBHOU U JOTIOJIHUTENBHON JTUTEPATYPBI, JOCTYITHOM JJIs1 00y4YarOIIMXCA.

B nenom, paboyvast nporpamMma no Jucuuiuinie «Pu3nka MeIMIMHCKUX YCKOpHUTeIel
U MeJIMUMHCKUX NYYKOB HEHTPOHOB)» COCTaBJ€Ha B COOTBETCTBHUHM C TPEOOBAHUSIMHU
®I'OC BO u oTBeyaeT COBPEMEHHBIM TPEOOBAHUSAM K KaUECTBEHHOMY 00pa30BaTEeIbHOMY
npoueccy. JlanHass pabouasi mporpaMMa MOXKET OBITH HCIIOJIB30BaHA JUIsl OOecredeHus
OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl 10 HampasiieHHuto moarotoBku 03.04.02 duzuka
(Menununckas ¢usuka) mo aucuuiuiiHe «®U3MKa MeIUIUHCKUX YCKOpUTe/eil u
MeIMIMHCKUX MYYKOB HEHTPOHOBY.

Penenzent:

Hupextop OOO HII® "Me3on", k. ¢.-M. H. JI.P. TI'puropesin



Peuensus

Ha pabodyro yueOHYIO MPOrpaMMy 10 Kypcy «PH3uKa MeTHIIHHCKHUX YCKOpHUTeJIei u
MeIMIMHCKUX MyYKOB HEHTPOHOBY, MPEIHA3HAUYCHHYIO JJIS CTYICHTOB HAIIPaBJICHUS
MOITOTOBKH
03.04.02 ®usuka (MenunuHCKas GU3nKa)

Pabouas mporpamma 1mo kypcy «®@u3dnka MeIHIHUHCKUX YCKOpHTedeid W MeIUIMHCKUX
NMY4YKOB  HEHTPOHOB»  TpemycMaTpuBaeT  (HOpMHUpOBaHWE Y  OOYYaIOIIUXCS
MaTeMaTHYECKOro arrmapara, BKIIOYAIONIEro B ce0sd MaTeMaTHYeCKUE 3HAHUS, YMEHUS U
HABBIKM HEOOXOAMMBIE JIJIs TalibHEeHIel TpodecCHOHaIbHOM 1eITeTbHOCTH.

[Iporpamma oOTBeYaeT COBpPEMEHHBIM TpeOOBaHMSIM K OOYYCHHIO H  OTpa)kaeT
COBPEMEHHBIC TEHJEHIMM B OOyYE€HUM W BOCHUTaHUM JUYHOCTH. ConepxaHue padoueit
MpOrpaMMbl OXBATHIBAET BECh MAaTepUall, HEOOXOAUMBIN Il 00yUEHHS CTYJEHTOB BBICIIMX
y4eOHbIX 3aBefieHul 1o HanpasiieHuto 03.04.02 duszuka (MequnuHckas Gu3nka).

PaGouast mporpaMmma gaeT 1esI0CTHOE NMpeACcTaBiIeHue o guciuiuinie. CTpykTypa u

COJIEp’KaHHME Kypca B3aMMHO JOIOJHAIOT Apyr apyra. Takxke B mporpaMMe IMpPUBEICHBI

MpUMEPHI 33JIaHUM 171 MPOMEKYTOUYHOM aTTeCTalluu, IepeYeHb BOIIPOCOB BHIHOCUMBIX Ha

AK3aMEH, IEPEeYeHb OCHOBHOW U JJOMOJHUTEIIBLHOU JIUTEPATYPHhI, JOCTYIMHOU 00yJarouMCH.

B nenom, pabouas nporpamMma mno JUCHUILIMHE «DU3MKA MeIUIUHCKUX YCKOpUTeJIei
U MeIUIMHCKUX IYYKOB HEWTPOHOB)» COCTaBJI€HAa B COOTBETCTBUHU C TpeOOBaHUSIMHU
®I'OC BO u oTrBevaeT COBpEeMEHHBIM TPeOOBAaHUSM K KaUeCTBEHHOMY 00pa30BaTEIbHOMY
nporeccy. JlanHas pabouas mporpamMmMa MOXKET OBITh HCIIOJNIB30BaHa Il OOCCIICUSHHUS
OCHOBHOW 00pa30BaTEeIbHONM MPOrpaMMbl 10 HarpaBieHuto noarotoBku 03.04.02 dusuka
(Memuuunckass (usuka) no AucCHUIUIMHE «PH3MKAa MeIMUMHCKHX YCKOpHUTeJded u
MEINIUHCKUX MMYYKOB HEHTPOHOBY.
Penenzent:

J.M.H., npodeccop kadenpsl
HopMabHOU puznonorun ®I'BOY

BO «KI'MVY» AOymkeBuy B.I'.



