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1. Heau u 3a1a4u 0CBOEHUS TUCUMILIUHBI

Ilenpro MUCHMIUIMHBI SBISETCS Pa3BUTHE Y CTYACHTOB JMYHOCTHBIX KadeCTB, a TakkKe (OPMHpPOBAHHE
OOIIEKYIBTYPHBIX M MPOPECCHOHATBHBIX KOMIIETCHIIUN B 00JIACTH MCCIIE0BaHUS, Pa3padOTKK, BHEIPECHUS
U CONPOBOXICHUS MH(DOPMAIIMOHHBIX TEXHOJIOTUH U CHCTEM B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO
[0 JaHHOMY HANPABJIEHUIO MOJArOTOBKH. B YacTHOCTM MaHHAsg [OUCHUIUIMHA  CTABUT CBOEH IIEJIBIO
03HAKOMHTH CTYJICHTOB C OCHOBAMH PCHTTCHOBCKOW W CHHXPOTPOHHOW TUATHOCTHKH OMOOOBEKTOB IS

HCCIIEA0BaHUS BHYTPEHHEU CTPYKTYpPbI OpraHu3Ma.

1.1 Ieau qUCHUIINHBI

— YIIOBJIETBOPEHHE MOTPEOHOCTH JTMYHOCTH B TPO(PECCHOHATHHOM 00pa30BaHNN, HHTEIUIEKTYAIbHOM,
HPABCTBEHHOM U KYJbTYPHOM Pa3BUTHH;

— MOJydeHHEe HOBBIX 3HAaHWH B 007acTH MH(POPMAIMOHHBIX CHCTEM M TEXHOJOTHHA IOCPEICTBOM
pa3BuTHS (PYHIAMEHTAIBHBIX M TPUKIATHBIX HAyIHBIX HCCIEJIOBAHHWM, B TOM 4HCIE, MO TMpobdiemMam
o0Opa3oBaHUs; — COXpaHCHHWE W TPUYMHOKEHHE CBOETr0 TOTEHIMajda Ha OCHOBE WHTETPAlUU
00pa3oBaTeNbHON AEATEIBHOCTH C HAyYHBIMH HCCIICIOBAHUSIMH;

- ofecrieueHre THHOBALIMOHHOTO XapakTepa cBoei o0Opa3oBaTeNbHOM, HAYYHON M COIIMOKYJIBTYPHOI
NesITeNIbHOCTH;

— CO3JaHHME YCIOBHM JJIsi CHCTEMaTHYEeCKOrOo OOHOBIIEHUS coOAepKaHHs O0Opa3oBaHUS B IyXe
HOBATOPCTBA, CO3UAATEILHOCTH U PO(ECCHOHATU3MA;

— obOecrieueHne KOHKYPEHTOCIIOCOOHOCTM Ha MHPOBBIX pBIHKaX HAy4YHBIX pa3paboOTOK |
00pa3oBaTeNIbHBIX YCIYT;

— CO37JaHME YCJOBHUI IJIs1 MaKCUMAaJbHO TOJHOW peanu3alyy JUYHOCTHOTO U MPO(ecCHOHATBHOTO
MOTEeHIIMAJA KaXI0TO pabOTHHKA;

— BOCIIUTaHHE JIMYHOCTEH, CHOCOOHBIX K CaMOOpraHM3aliHd, CaMOCOBEPIICHCTBOBAHUIO H
COTPYJHHYECTBY, YMEIOIIUX BECTH KOHCTPYKTHBHBIM AMAlOr, MCKaTh U HAXOIHUTh COJepXKaTellbHbIe
KOMITPOMHUCCHI, PYKOBOJICTBYIOIIMXCSI B CBOEH JIEATEIHHOCTH NMPOPECCUOHAIBHO-ITHYECKUMH HOPMaMH; —
obecrnieueHrne KaapaMu MOTpeOHOCTEH PKOHOMUKU U couuanbHOi cdepbl Kpacnomapckoro kpas u FOra
Poccun.

1.2 3apaun AMCOUILIHNHBL:

HU3YUCHHUC UCIIOJIb30BAHUA TCXHUYCCKUX CPCACTB B YCIIOBUAX MeI[I/IKO'6I/IOJ'IOI‘I/I‘leCKI/IX OpFaHHSaHHﬁ;
- HU3YUCHUC TCXHUYCCKOT'O obOecrieueHus He‘le6HO'I[I/IaFHOCTI/I‘ICCKOl"O Iponecca,

- HU3YUCHUC KJIaCCI/I(bI/IKaI_II/II/I MCIUIIUHCKUX SJICKTPOHHBIX HpI/I60p0B, arrmaparoB, U CUCTCM;

- HU3YUCHHUC OpraHu3anusd JUarHoCTUHYCCKUX HCCHCHOB&HHﬁ;

- HU3YUCHUC MPUHIHIIOB pa6OTI>I JUArHOCTHYCCKUX l'IpI/I60pOB " CUCTEM,



- W3YYCHHE TPUOOPOB M CHUCTEM JUISl PETUCTPAIMU M aHAIHM3a MEIUKO-OHOJIOTHUECKUX MOKa3aTeae u
(DU3HOJIOTMYECKHUX MPOIIECCOB, XapaKTEPU3YIOIIUX PA3TUIHBIE MPOSIBICHNUS,

- W3Yy4eHHE TPUOOPOB U CHCTEM ISl OIICHKU CBOWCTB OMOJIOTHYECKUX OOBEKTOB;

- W3YyYECHUE JUArHOCTUYECKUX KOMIUIEKCOB U CHUCTEM;

- n3ydeHue MpruOOpPOB PEHTICHOBCKOW U CHHXPOTPOHHOM JIMAarHOCTUKH.

1.3 MecTo 1UCHMILUIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl BbICIIETr 0
npohecCHOHAIBLHOr0 00pa30BaHUs

Jucnunnuua «®usnyeckne MeETOAbl U CPEACTBA PEHTTEHOBCKOM M CHUHXPOTPOHHOM JHMATHOCTHKH»
OTHOCHUTCS K JUCIUIUIMHAM,

BKJIIOUCHHBIM B BapUATHBHYIO YacCThb, o0s13aTelIbHbIE JAUCHUITIIMHBI

00pazoBaTeIbHOTO

OUKJIa

OCHOBHOU

npodeccHoHaNbHON

00pazoBaTenbHON

npodeccroHanbHOro 0opazoBanus o crenuanbHocTH 03.04.02 dusuka (MeauunHckas pusuka).

1.4 IlepevyeHb MUIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHUS MO0 JUCUUILUIUHE (MOIYJII0), COOTHECEHHBIX C

IUVIAHUPYEMbIMHU Pe3yJIbTAaTAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMmbl

N3yuenne nanHO#M y4eOHOM MUCIUILIMHBI HAMPaBJIeHO HAa (JOPMHUPOBAHUE Y OOYyUAIOIIUXCS KOMIIETSHITHI:

HNupex B pesynbrare uzydeHus yaeOHOM AUCITUTIIMHBI 00 yJarOIIHECs

Ne | ¢ Conepixanne NOJDKHBI
KOMITIETEHIUHI

M. | KoMIie N

I | TeHLH (mm | smams YMETb BJIA/IETh

" 4acTu)

1 | OK-3 TOTOBHOCTBIO | HANpaBIICHUsI Pa3BUTHS | BHIOMPATH TOTOBHOCTBIO
K COBPEMEHHOM (DM3UKH | aKTyalbHbIE K
caMOpa3BUTH | U MHGOPMALMOHHBIX | HAIpPaBIICHUS CaMOpa3BUTH
10, TEXHOJIOT Uil CaMOpa3BUTHUS U | IO,
camopeanusaig camopeanu3aiiu camopeanu3aig
uu, uu,
UCIOJIb30BaHU MCIIOJIb30BaH
10 UI0
TBOPUYECKOTO TBOPUYECKOTO
NOTeHIIaa MOTEeHIIMANA

2 | OIIK-5 | cocoOHOCTD METO/bI MPUMEHSATH npodeccuona
10 KOMITBIOTEPHOTO KOMIIBIOTEPHbBIC JBHO-
UCIIOJIb30BaTh | MOJICTHPOBAHUS TEXHOJOTUU Ui | HIpoduiInpoBa
cBOOOHOE OMOTEXHUYECKUX UCCIIEIOBaHUS HHBIMH
BJIa/ICHUE CUCTEM OMOTEXHUYECKUX 3HAaHUSAMH B
npogeccuona MIPOIIECCOB u | obnactu
JBHO- CUCTEM KOMITBIOTEPH
npodunupona BIX
HHBIMU TEXHOJIOT U
3HAHUSIMH B JUISL pelIeHus
obnactu 3a1a4
KOMIIBIOTEPHBI npogeccuoHa
X TEXHOJIOTUHI JIbHOU
JUI  pEeIICHUS JIESITENIbHOCTH

IIPOrpaMMBbl




MEIUIMHCKUX  IEJIEH,
BKJIFOYAst MEAUIIMHCKHE
npuOOpsl U allapaThl,
UCTIOJIBb3YIOIINE
MCTOYHUKHU
WOHU3UPYIOIIETO
U3JTY4CHUS;

3HATh
PamTuoONOIOTHUECKHE
OCHOBBI JIE4€0HOTO
IPUMEHCHHSI
WOHU3HUPYIOIINX

HNupex B pesynbrare u3ydeHus: yaeOHOU AUCIUILTUHBI 00yJYaroIIHecs
Ne | ¢ Conepxanne JTOJIKHBI
0 | xomme | KoMueTeHIMA
I | TEHUH (i | spams yMETh BJIAJIETh
u YacTH)
3a1a4 , B TOM 4uCIIe
npodeccrona HAXOISIIIAXCSI
JIBHOM 3a mpeaenamu
NESITETLHOCTH, HaIpaBJIECHHO
B TOM YHCIIE CTH
HAXOISALIUXCS MEIUIIMHCKAs
3a IpeaesiaMu ¢usuka
HaIpaBJIECHHOC
T (TIpodus)
MOJITOTOBKH
3 | OIIK-6 | cmocoOHOCTh | mMapaMeTpbl W | IEMOHCTPHPOBATH | METOJaMHU
10 GyHKIIMOHATBHBIE yTIyOJIeHHBIE pacuera
WCIIOJb30BaTh | BO3MOKHOCTH 3HaHUsI B OOJACTH | MapaMeTpoB,
3HAHUS COBPEMEHHBIX sIepHOI XapaKTePHU3y
COBPEMEHHBIX | YCTaHOBOK JUTSL | MEIUIIVHBI, 1701117 0.4
npooeM U | AIepHOU MEIUIUHBIL; B3alMOJCUCTB
HOBEHIIINX 3HAHUSMHU 00 W€ W3JIy4eHUs
JTOCTYKCHHI HOHU3HUPYIOIIEM C BEIECTBOM,
(1076370431 B | M3JIYyYCHHH U OCHOBaxX MpU  peleHUur
Hay4HO- JIO3UMETPHH, 00 KOHKPETHBIX
WccheaoBaTeNl | UCTOYHUKAX 3a/1a4
bCKOU paboTe | MOHU3UPYIOIIETO PEHTI€HOBCKO
W3JTYyYEHUS u 51 u
B3aUMOJCHCTBUSA CUHXPOTPOHH
MOHU3UPYIOIIETO ou
U3IIy4ECHHS c JUAarHOCTHKU
BEILECTBOM;
MIOHUMATh MEXaHU3MbI
BO3JICUCTBUA
MOHU3HPYIOIIETO
U3JIy4ECHHS Ha
OMOJIOTHYECKHE
OOBEKTHI;
0071a/1aTh 3HAHUSMU 110
MIPUMEHEHHUIO
MOHU3HUPYIOIIETO
U3JIy4ECHHS JUTSt




MU  y4eOHO-

HNupex B pesynbrare u3ydeHus: yaeOHOU AUCIUILTUHBI 00yJYaroIIHecs

Ne | ¢ Coneparnue JTOJIKHBI

0 | xomme | KoMueTeHIMA

I | TCHIH (s | spams yMETh BJIAJIETh

u YacTH)
W3JIYYEHUIN

4 | IIK-1 CIIOCOOHOCTh 3HaTh METOJIMKY | pelarhb 3a7la4¥ | COBPEMEHHOMU
10 BBITIOJITHEHHUSI HAYYHBIX | HAYYHBIX anmnaparypou
CaMoOCTOSITENb | MCCIEA0BaHUM B | UCCIEIOBAaHUA B | U
HO  CTaBHTh | oOmacTu PU3HKU obnactu (u3MKU ¢ | HHGOpPMAIHO
KOHKDPETHBIE MTOMOIIIBIO HHBIMH
3a7a4u COBPEMEHHOM TEXHOJIOTUAM
HAyIHBIX anmapaTypsl u|u JUTSt
HcCIea0BaHuN MH(OPMALIMOHHBIX | pELICHUS
B obnactu TEXHOJIOT Ui c | 3amau
buzukn " WCIIOJIH30BaHUEM Hay4HBIX
pemarb UX C HOBEHUIIIEro UCCIIEIOBAaHU
MMOMOIIBIO POCCHIICKOTO u | B obnactu
COBPEMEHHO 3apy0exHOro bu3uKu c
anmapaTypsl U OTIBITA WCIIOJIb30BaH
nHpopMaluoH ueM
HBIX HOBEHNIIEro
TEXHOJOTHI C POCCHIICKOTO
WCIIOJIb30BaHU "
€M HOBEWIIIero 3apyOeKHOTO
POCCHIICKOTO OIIbITa
u
3apyOeKHOTO
OTIbITa

5 T1IK-6 CIIOCOOHOCTH 0a30BbIe MOHATHI 00 | METOIUYECKHU METOIUKOMI
10 00beKTax  M3Yy4YEeHHMs], | TPAMOTHO CTPOMUTH | TOCTPOCHUS
METOJUYECKH | METOJIBI TUJTaHbI MJIAHOB
rPaMOTHO UCCJIEIOBaHUS, JICKIIUOHHBIX U | JIEKIIMOHHBIX
CTpOUTH COBPEMEHHBIE MPAKTUYECKUX u
TUTaHbI KOHIEMIINH, 3aHATUN 10 | IPaKTHYECKU
JEKIIUOHHBIX JOCTHKEHUS U | paszznenam X 3aHATUH 10
U OTpaHUYCHUS yueOHBIX paznenam
NPAKTHYECKUX | €CTECTBEHHBIX HAyK JTUCIUILIAH U | y4eOHBIX
3aHATHH  TIO nyOIMYHO JUCIUILINH,
pazaenam u3Narathb U3JI0KEHUS
y4eOHBIX TEOPETUYECKHE U | TEOPETHUECKU
JTUCHUIUINH | MPaKTHYECKUe X u
nyOJIUYHO pa3zensl y4eOHBIX | MPaKTUYECKU
u3Narathb JUCIUTLIAH B | X  pa3aenoB
TEOPETUYECKU COOTBETCTBUU  C | y4eOHBIX
e U YTBEP>KI€HHBIMU TUCIUIUIH B
MPaKTUYECKUE yueOHo- COOTBETCTBUU
pazziensl METOJUYECKUMHU c
y4eOHBIX MOCOOMSIMU  TIPU | YTBEP>KICHHBI
TUCIUIUINH B peanu3anuu MU  y4eOHO-
COOTBETCTBUU nporpamm METOIUYECKU
c OakanaBpuaTa B | MH
YTBEPKIC€HHBI obnactu pusuku nocoousIMu

npu




Nanex B pesynbrare u3ydeHus: yaeOHOU AUCIUILTUHBI 00yJYaroIIHecs
Conepxxanue
Ne | ¢ JOJDKHBI
KOMIIETEHIIN U
. | KoMIe ..
O | TEHIHA (s ce 3HATh METhH BJIAJIETHh
YacTH) y
u
METOIUYECKHU peanu3anuu
MU nporpamm
nocoousMu OakanaBpuaTa
npu B obnactu
peanu3anuu bu3uku
nporpamm
OaxanaBpuaTa
B o0acTu
buzuku

2. CprKTypa U COACPKAHUEC TUCHHUIIINHBI «Du3nyecKue MeToabl 1 cpeacrea peHTFeHOBCKOﬁ H

CI/IHXpOTpOHHOﬁ AUATHOCTHKHN»

2.1 PacnpeaesieHue TPyA0€MKOCTH AUCHHUILIMHBI 110 BUJAM padoT

Buj yuebHoii paboTh Bcero CemecTpsbl
4acoB (gacer)
9 | __

KonTakTHasi paboTa, B TOM 4YHCJIe:
AyauTopHbIe 3aHATHS (BCET0): 56 56
3aHATHS JIEKIIMOHHOTO THITA 28 28 - -
JlabopaTopHbIie 3aHATHS 28 28 - -
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPBI, TPAKTUICCKIE
3aHATHUA) i i i i
HNuas konTakTHas padora:
KonTtpons camoctostenpaoM padotsl (KCP) - -
IMpomexyrounas attecranus (UKP) 0,2 0,2
CamocTrosiTeJbHasi padoTa, B TOM YHcJIe:
[Ipopabomka yuebnoeo (meopemuueckozo) mamepuaia 10 10 - -
IMoaroroBka Kk TeKymieMy KOHTPOIIO 5,8 5,8 - -
KonTpoin:
IToaroroBka k 3K3aMeHy - -
O0u1asi TPyA0eMKOCTh yac. 72 72 - -

;;6001\: :nc.ne KOHTAKTHAasl 56.2 56.2

3a4. e/l 2 2

2.2 CTpyKTYypa AMCHHUILIMHbBI

PacnpeneneHI/Ie BUJ0B y‘Ie6H0fI pa6OTbI " UX TPYAOCMKOCTH 110 pa3aciiaM JUCIHUIIIINHBI.

Pa3znenn! AMCHUNINHDBI

Ne HaumenoBanue pas3acion

KomnuectBo gacoB




pasznena Bcero AynuTtopHas paboTa CamocrosTenbHas
I 113 JIP pabora

2 3 4 5 6 7

CriocoObl IOMy4YeHHs U 11 4 4 3

00paboTKH n300paKeHN

CoBpeMeHHbIE 10 4 4 2

MO3UTPOHHOYYBCTBUTEIBHBIC

PEHTI'CHOBCKHE JIETEKTOPBI

OCHOBHBIC XapaKTEPUCTUKH 11 4 4 3

CHHXPOTPOHHOTO M3ITyYEeHUS

XapakTepuCTUKH 10 4 4 2

napamMeTpuIecKoro

PEHTI'€HOBCKOTO U3Ty4EHHSI

JlazepHO-CHHXPOTPOHHBIEC 15 6 6 3

UCTOYHUKH M3JTyUCHHUSI

MeTonabl JOCTHKEHUS 14,8 6 6 2,8

CyOMIITIMETPOBOTO

paszperieHust

Bcero 28 28 15,8

2.3 Conepxanue pa3iejioB TUCUMIIMHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Ne | HammeHnoBaHue Coaep:xanue paznena ®opMa TeKylero

n/m | pasgenaa KOHTPOJIs

1 Crioco0bI TOTy4YeHUS 1 Croco0pl  momydeHuss u  obpabotku | KonTponmsHas pabora,
00paboTKH M300paKEHUIMA n300pakKeHnH C  TMOMOMIBI0  IMYyYKOB | TEXHUYECKHH OTUET

PEHTT€HOBCKOTO W3ITy4YeHus. | 10 TabopaTOpHBIM
Pentrenorpadusi. CoBpemeHHBIC | paboTaM
OeccepeOpsTHHBIC TTEHKH. Br16op

BpeMeHH  HKkcno3unuu.  CUHTHIBaHHE
(hunpmorpadudeckoit HHPOpMAITHH.

2 CoBpeMeHHBIE CoBpeMeHHBIE no3utponHo|{ KoHTponsHas pabora,
MTO3UTPOHHOUYBCTBUTEIHHBIC | YYBCTBUTEIBHBIC PEHTTEHOBCKHE | TEXHHMYECKUH OTUET
PEHTTEHOBCKHE AETEKTOPHl | ETEKTOPHI. [TomynpoBomHUKOBBIE | TI0 JTAOOPATOPHBIM

JIETEKTOPHI. CCD-kamepsl. | paboram
GaAsaereKkTophl. ITopor
YYBCTBUTEIbHOCTH. BreicTponeiictBue.
I'amma-kamepsi. IIpuHnumne chéMa
uH(popmaru. OOpaboTka H300paKEHHIA.
O11eHKAa ITOTJIOIEHHON J1036I.
3 OcHoBHBIE XapakTepucTuku | OCHOBHBIC xapakrepuctuku | KoHTponsHas pabora,

CHUHXPOTPOHHOI'O U3JIYYCHUA

CHUHXPOTPOHHOT0 M3Jy4deHus. McTouHuKH
2, 3, 4 nokonenuil. OCHOBHbBIE MMAPAMETPHI
MCTOYHHUKOB YETBEPTOrO MOKOJICHUSI.

Wndpactpykrypa HCTOUYHUKOB.

TEXHUYECKHIA OTIET
10 J1Ta0OpaTOPHBIM
paboram




4 XapaKkTepUCTHKH XapaKkTepuCTHKU napamerpuueckoro | KonTponbHas padora,
napaMeTpruyecKoro PEHTTEHOBCKOTO M3ITyYeHUsI. | TEXHUYECKHUI OTUET
PEHTTEHOBCKOTO U3Iy4eHUs: | BO3MOXKHOCTH TOMydeHHs] HM300pa)KeHHi | Mo 1a00paTOPHBIM

Ha mydykax. [lapamerpsl cymiecTByrommx | paboram
YCTaHOBOK.

5 Jla3epHOCHHXPOTPOHHBIC JlazepHO-CHHXPOTPOHHBIC ucrounnku | KoHTponbHas padora,

HUCTOYHUKHU U3TTYUCHUA H3JIy4YCHUS. OcHOBHBIE XapaKTCPUCTUKH TEXHUYECKHUIN OTYET
UCTIONIb3YEMBIX Ja3epoB. [pomecc | mo nabopaTopHbIM
KOMIITOHOBCKOTO ~ paccesHusl Jla3epHbIX | paboTam
(OTOHOB ~ HAa  Ty4Ke  3JIEKTPOHOB.
[lapameTpbl  Iy4yKOB  PEHTTEHOBCKOIO
U3ITydCHHUSI Ja3epPHOCHHXPOTPOHHOTO
HCTOYHHKA.

6 Metoasl TOCTHKEHUS Metonsl noctwkenust | KortponsHast pabora,

CYyOMUILITUMETPOBOTO
paspereHust

cyOMuIuIMmMeTpoBoro paspetnenus. Paso-
KOHTpacHBIH Meron. Merojasl 00paboTku
M300pakeHUH, TOIMYYeHHBIX Ha ITy4Kax
MOHOXPOMAaTHYECKOTO  H3Iy4eHHs  C
U3MeHsIeMOH JUIMHON BonHBL. L{udposas
aHruorpadus.

TEXHUUYECKUIN OTYET
1o 1a60paTOPHBIM
paboram

2.3.2 3aHATHA CEMUHAPCKOI0 THUIIA

No ®dopma TeKyuiero
n/n | HaumeHnoBanue pa3nena Coaep:xanue pasnea KOHTPOJIS
1 Crioco0bI IOTy4YeHUS 1 Or11eHKa MOTIOMIEHHON 035 IIpoBepounHas KOHTPOJIbHASL
00paboTKH M300paKCHUIA TIpU peHTreHorpaduu pabora, IpoBepKa JOMAITHEro
Pa3IMYHBIX OPraHOB 3aJIaHUsl, TEXHUYECKUM OTUET
TIaIlAeHTA. 110 JTaOOpaTOPHEIM paboTaM
2 | CoBpeMeHHBIC Ornenka Bpemenn kcrio3uiinil | [IpoBepodHast KOHTpoIpHAS
NO3UTPOHHOYYBCTBUTEIBHEBIE | TTPH ITOTYICHUH n300paXKeHus pabora, IpoBepKa JOMAITHEro
PEHTTEeHOBCKHE AeTeKTOphl | € 3a/IaHusl, TEXHHYECKUHA OTUET 110
TIOMOIIIBIO 71a00paTopHBIM paboram
MTOTTYTIPOBOTHUKOBBIX
JIETEKTOPOB 1
MOHM3AIMOHHBIX JIETEKTOPOB.
Hudposas anrrorpadus xa
MTy4Ke MOHOXPOMAaTHIECKOT O
W3ITYYSHHUS TIPH CIIBUTE
muHuH n3nydenus. OreHKa
TIOTJIOIIEHHON JI03bI.
3 | OcHoBHbIe xapakTepucTuk | Pacuér xapakrepuctuk nydka | [IpoBepodHast KOHTpoIbHAS

CHUHXPOTPOHHOI'O U3JIYYCHUA

CHUHXPOTPOHHOI'O U3TYUCHU
JJIsI KICTOYHHUKOB
CHUHXPOTPOHHOI'O U3JTYUCHUA
PA3JINYIHBIX IIOKOJICHUH.

paboTa, MpoBepKa JOMAIIHETO
3aJ]aHus, TEXHUYECKUH OTYET 110
nabopaTopHBIM paboTaMm




4 | XapaKTepUCTUKH
apaMeTpUYECKOro
PEHTT€HOBCKOTO U3Ty4eHUs

Pacuér xapakTepucTuk myuxa
napamMeTpu4ecKoro
PEHTI€HOBCKOTO U3ITY4YCHUS
JUISL DJIEKTPOHHOT'O MyYKa C
sueprueit 100 M»B.
MoHoxpoMaTH3aLHst
PEHTI'€HOBCKOTO U3ITY4YCHUS
OT PEHTTEHOBCKOH TPYOKH M
My4Ka TOPMO3HOTO
U3JTy4eHUsl OT OeTaTpoHa.

[IpoBepouHast KOHTPOIbHAS
paboTa, mpoBepKa JOMAIIHEro
3aJIaHus, TEXHUICCKUH OTYET 1O
nabopaToOpHBIM paboTaM

5 | Jla3zepHOCHHXPOTPOHHBIC
HUCTOYHUKH U3TTYUCHUA

Pacuér xapakrepuctuk
J1a3epHO-CUHXPOTPOHHOI'O
HUCTOYHHKA IJIA OIITUYCCKOI'O
nasepa u Hakonmtess Ha 100
Mb5B. Onenka
YYBCTBHUTEILHOCTH (Paz3o-
KOHTPACTHOTO METO/Ia MPH
HCITOJIb30BAHWHU ITYYKOB
CUHXPOTPOHHOI'O U3JTYUCHUA
U TIapaMeTpUIECKOro
PEHTTEHOBCKOT'O U3TY4EHHSI.

[IpoBepouHasi KOHTPOJIbHAA
pabota, IpoBepKa JOMAIIHETO
3aJIaHNs, TEXHUUECKUI OTUYET 110
n1a0b0opaTOpHBIM padoTaM

6 MeTonapsl TOCTHKEHHS
CyOMUIITIMETPOBOTO
pasperieHus

IToygaenne n3o00pakeHus ¢
MIOMOIIBIO TaMMa-KaMmep.
ITorygaenune nzo0paxeHus ¢
oMoIIbI0 TuHenkn GaAs-
JIETEKTOPOB OT

TIpoBepouHas KOHTpOJIbHAS
pabota, mpoBepKa TOMAITHETO
3aJaHMs, TEXHUYECKUH OTYET I10
nmabopaTOpHBIM paboTam

PEHTTEHOBCKON TPYOKH.
Brinonuenue 3aaanus Ha
MEPCOHATEHOM KOMIIBIOTEpE
«O06paboTka mHGOpPMAITUN C
GaAsnerekropa u
MTOCTPOCHUE H300PaKCHIS.

2.4 CamocTosiTeJIbHOE N3y4YeHHE PA3/1e/10B M CUMILINHBI

PeKOMeHI[yeTCSI CJ'ICIIYIOH_II/Iﬁ rpa(bm( n KaJ'IeHI[apHLIfI IUIAaH CaMOCTOATEIBHOM paGOTLI CTYACHTOB IIO

y‘le6HLIM HEACIIAM

No yu. Tembl y4eOHOM TUCIHUIIITHHBI, PEKOMEHIyeMbIE IS
HEeenu 00513aTENBHOT0 H3yYeHHS
OreHKa KOHTPACTHOCTH M pa3pelieHnsi H300paXKeHUs MTPH NCTIOIh30BAHUH PEabHOTO UCTOYHNKA
1 C 3aJ]aHHBIMH XapaKTEPUCTHKAMHU.
9 OneHKa MOHOXPOMATHYHOCTH PACCESIHHOTO IMy4YKa PEHTTEHOBCKOT0 U3IyYEHUs IIPU
WCIONB30BaHNHM MOHOXpoMaTopoB u3 LiF, Si, muponutrueckoro rpadura.




[TosryyeHre U306pakeHHsl C MOMOIIbI0 6eccepebpsIHHBIX IJIEHOK OT PEHTIeHOBCKOM
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TPYOGKH M U3MepeHUe MOrJIOLEHHON J03bl.

2.5 IlepevyeHb y4eOHO-MeTOAUYECKOT0 00ecneYeHN s VI CAMOCTOSTeIbHOI padoThl 00y4arouuXcs
10 AMCUUIIMHE (MOAYJII0)

Ne HaumenoBanue pasnena IlepeyeHp  y4eOHO-METOMUYECKOrO  OOCCHEYCHUsS]  JIMCIMIUIMHBI 0
B BBITTOJTHEHUIO CAMOCTOSITENILHON paboThI
1 2 3
1. CnocoObl osTy4eHust u 1 H. A. Kopenesckuit, E. I1. [Tomeuutenes, C. I1. Ceperun -
00paboTKH H300paKEHH MenuuuHCKHE TPUOOPHI, anmapaThl, CUCTEMBI U KOMILIEKCH, Kypcek,
2. CoBpemeHHbIE 2009
TOSUTPOHHOTYBCTBUTEIILHBIC D H. A. Kopenesckuii, E. I1. TloneunTenes. BUOTEXHUUECKHE CUCTEMBI
PCHTI'CHOBCKUE ICTCKTOPRL |y CKOr0 HA3HAYEHHS. Crapsrit Ockomn: THT, 2012
3 PaguanOHHBI KOHTPOJL IPU IPOBEACHUHM PEHTIEHOJIOTMYECKUX|
uccnenoBanui : yueonuk / B. Kantokos, B. Makapenko, A. CTpekajioBckas u
3. OcHOBHbIE XapaKTEPUCTHKH |1y MumucrepcTBO oOpasoBanmsi W Hayku Poccmiickoil ®exepaumm,
CUHXPOTPOHHOT'O H3JIYyICHUA | DenepanbHOE TOCYAaPCTBEHHOE OFOJDKETHOE 00pa3oBaTeb-HOE YUPEKICHHE
BBICHICT O
npodeccroHanbHOro  00pazoBanus «OpeHOYprckui  rocyaapcTBEHHBIH
4. XapaKTepucTHKH yHuBepcute. - Openoypr : OI'Y, 2011. - 134 c. - bubnuorp. B kH. ; To xe
[1apaMeTputeCKoro [Dnekrpon-HIit pecypc]. - URL:
PEHTI'CHOBCKOTO M3MYUCHI | htty://piblioclub.ru/index.php?page=book&id=259345
4 Tapyrun, W.I'. PaguanuonHas 3amuTta B JiydeBou Tepamuu / W.I'.
5. Jla3epHO-CHHXPOTPOHHBIE Tapytun, E.B. TutoBuy, I'.B. I'anikeBud. - MuHck : benopycckas
VICTOUHHIKI H3TYHCHHA Hayka, 2015. - 436 c. : cxeM., Ta1. - Bubuorp. B kH. - ISBN 978-985-
6. Meronpt AoCTIDKEHRA 08-1914-7 ; To  xe [DnexTpoHHbBIH pecypce]. - URL
CYOMUILIIMETPOBOrO http://biblioclub.ru/index.php?page=book&id=436567
paspereHus

Y4eOHO-MeTOAMYECKUE MaTepuaibl ISl CaMOCTOSITENIbHOM paboThl OOyYaromMXCs U3 4YHCIa
WHBAJIUAOB M JIMI[ C OIPaHUYCHHBIMH BO3MOXHOCTSAMH 310poBbs (OB3) mpenocraBusitorcs B Qopmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSAM UX 3I0POBbS U BOCHPUATUS HHPOPMAIUH:

J1J1s1 JIUT ¢ HApYIICHUSIMUA 3PCHHS:

— B MeYaTHOM (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B JOpMeE AIICKTPOHHOTO JIOKYMEHTA,

— B (hopMme ayaunodaiina,

JUJ1s1 JIMI] C HAPYIICHUSIMH CITyXa!

— B Ie4aTHOM dopme,

— B ()OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

Jl7is 11 ¢ HapyIIeHUsMHA OTIOPHO-BUTATENFHOTO anmnapara:
— B mIe4aTHoi popme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B popme ayauodaiina.



3. O0pa3oBaTesibHbIE TEXHOJIOTHH

bonpiiasg yacTe JEKIMH M NPAaKTUYECKUE 3aHATUS IPOBOJATCS C HUCIOJIb30BAaHUEM JOCKH H
CIPaBOYHBIX MarepuayoB. [l mnpoBeneHUs MEHbIIEH YacTU JIEKIUOHHBIX 3aHATUH HCHOJb3YIOTCS
MYJBTUMEUIHBIE CPEACTBA BOCIPOU3BENEHUS AKTHUBHOIO COAEPKMMOIO, IO3BOJISIOLIETO CIYIIATEIIO
BOCIIPUHUMATh OCOOCHHOCTH U3y4aeMOd mpoQeccHy, 3a4acTyl0 HWIpAIONINe pPEIIalonIyl0 poiib B
MMOHMMAaHUH U BOCIIPUSATHH, a TaK ke popMupoBaHuH MPO(HECCHOHATBHBIX KOMIIETECHITHIH.
[lo u3yyaemoli AMCUMIUIMHE CTYAEHTaM MPEJOCTaBIISAETCS BO3MOKHOCTb OTKPBITO I0JIb30BATHCS (B TOM
YHciae KOMUPOBaTh HA JIMYHBIE HOCUTENW HH(OPMAIMK) TOATOTOBICHHBIMH BEAYIIUM JIAHHYIO
JUCLMIUIMHY JEKTOPOM MaTepuaiaMy B BUJIE JIEKTPOHHOIO KOMIUIEKCA COITPOBOXKIEHUS, BKIIIOYAIOIIETO B
ceOs: 2IEKTPOHHbIE KOHCIEKTHI JEKIU; 3JIEKTPOHHbIE BapUaHThl y4€OHO-METOJUUYECKOTHX MOCOOMM 11t
BBITNIOJIHEHUS JTAOOPATOPHBIX 3a/JaHNUN; CHUCKU KOHTPOJIBHBIX BOIIPOCOB K KAXKION TEME U3y4aeMoro Kypca.
[Ipu peanuzanuu yueOHOM pabOTHI 0 OCBOEHUIO Kypca «PU3NUYeCKue METO/Ibl M CPEACTBA PEHTI€HOBCKOM

U CUHXPOTPOHHOM JIMarHOCTUKN» UCIIONIBb3YIOTCS COBpeMeHHbIe 00pa3oBaTe/ibHbIe TEXHOJIOTHH:

. nH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
. MIPOEKTHBIE METO b OOYyUEHHUS;
. HCCIIEIOBATENIbCKUE METO/Ibl B 00YUEHHUU;

VYcnemHoe ocBoeHUE MaTepuana Kypca MpearnoiaraeT 00iblIyl0 caMOCTOSATENbHYI pabOTy MarucTpoB U

PYKOBOJICTBO 3TOM pabOTOM CO CTOPOHBI MPEIO/1aBaTeleH.

CamocTtosarenbHas padoTa CTYIEHTOB SIBISIETCS HEOTHEMJIEMOM dYacTbio mpoliecca MmoarotoBku. llon

CaMOCTOSITEIPHON PabOTOM MOHUMAETCS YacTh YU€OHOHW TUTAHUPYEMOM pabOThI, KOTOPAasl BBHITOJHSIETCS TI0

3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0€3 ero HEmoCPeICTBEHHOIO y4acTHs.

CamocTosaTenbHas paboTa HampaBiieHA Ha YCBOCHHME CHUCTEMbl HAyYHBIX M NMPOPECCHOHATBHBIX 3HAHHM,

(dbopMHUpOBaHUS YMEHHI U HABBIKOB, IPUOOPETEHUE OIBITa CAMOCTOATEIBHOM TBOPUECKOM 1EATEIHHOCTH.

CPC mnomoraer (hopMHpOBaTh KYIBTYPY MBIIIJICHUSI ~ CTYACHTOB,  PacUIUPATh
M03HABATENbHYIO I€ATEIbHOCTbD.

Buner camocTositensHOM paboThI IO KypCy:

a)no yenam: MOArOTOBKA K JIEKIUSAM, K HTOTOBOMY KOHTPOJIIO.

0) no xapaxkmepy padomul: V3yueHUE JIUTEPATYPhl, KOHCIIEKTA JICKIIMIi; TOUCK JIUTEPATyphl B OMOIUOTEKE;

KOHCIIEKTHPOBAHHUE PEKOMEHIyeMOH AJIsi CaMOCTOSTEIbHOTO M3YUEHHUS HAYyYHOU JUTEpaTyphl; pEIICHHE

3aaa4d, TCCTOB.

(] B Teuenue CeMECTpa CTYACHTHI BBITIOJIHAIOT 3alaHUS, YKA3aHHBIC ITPETIOAaBaATCIICM. B
X0A€ JICKIIMOHHBIX 1 J'Ia60paT0pHBIX 3aHATUH IpearnoIaracTcs UCIOJIb30BaAHUC KOMIIBIOTCPHBIX

TEXHOJIOTHI (Hpe3eHTaI_[I/II/I MO0 HCKOTOPBIM TCMaM Kypca).



B ydueGHOM mporiecce MCTONB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIC (DOPMBI IPOBENCHHS 3aHSATHIA: METOJ
IIPOEKTOB, METOJ] TIOUCKA OBICTPBIX PELIEHUI B IpyIiie, MO3roBoM MITypM. MIHTEpakTHBHBIE TEXHOJIOTHH,
HCIIOJIb3YEMBIE IIPU U3YyYEHUU JUCLUILINHBI

Cemectp Bun zaastus (J1, Hcnone3yemble MHTEPaKTUBHBIC KonuuectBo
1P, JIP) 00pazoBaTenbHbIE TEXHOIOTHH 4acoB
7 JI METOJ] POEKTOB 1
JIP METOJI IOUCKA OBICTPBIX PELICHUH B TPYIIIIE, 1
MO3rOBOM IITYPM
Hmoezo: 2

I/IHTepaKTI/IBHOCTb nogadu Marcpuaia nmpeamnojaract He TOJbKO BSaHMOﬂCﬁCTBHﬂ BUJa «IIp€oJaBaTciib -
CTYACHT» U «CTYACHT - NIPCIIOJaBaTcCiib», HO U «CTYACHT - CTYACHT).
K HMHHOBAIMOHHBIM TC€XHOJIOTUAM, UCIIOJB3YEMBIM B IMMPENOAaBAHUN JUCHUIIJIMHBI, OTHOCATCA CICAYIOIIHNEC
TEXHOJIOTHUH:
3.1. Iuckyccus

Bo3MoXHOCTE JUCKYCCHUU MpEAIroJIaract yMCHUC BbICKa3aTh CO6CTB€HHYIO HUIOCI0, MPCATIOKUTD
CBOM IMyThb PCHICHUA, apTYMCHTHUPOBAHO OTCTANBATh CBOIO TOUKY 3pCHUA, CBA3HO M3JIaraTb MBICIIN.
[Tone3Hs! ciemyrone 3aJaHus: COCTABICHHE TUIaHa PEIIeHHs 331a4H, TIOMCK APYroTo crnocoda pereHus,
IMPOBCACHUEC BBIKJIAA0K B 06paTHOM MOpAAKE, paCCMOTPECHHUE 3a/1a4 C JIMITHUMU U HEAOCTAOIIMMU
JTaHHBIMU, peepaTHBHBIC WU TBOPUYECKHE TOKIAAbI CTY/IEHTOB: ()parMeHT TEOPETUUECKOTO MaTepuaa,
MHTEPECHBIH pUMep, HecTaHAapTHas 3a1a4a. CTyieHTaM IpeyiaraeTcs CpaBHUTh M POAHATN3HPOBAThH
BapUaHTHI PEHIeHUs, OOCYIUTh JOKJIa], BEICKa3aTh CBOE MHEHHE, 3a/1aTh BOIIPOCHI.

Bormpockl, BEIHECEHHBIE Ha TUCKYCCHUIO:

1. CocrapiieHre IIaHa U TIOUCK peIleHUs 3aJauu.

2. Pemenue 3a1a4 pa3nuyHbIMU CIOCOOAMHU.

3. B3aumnas u camonpoBepKa 3HaHUHN U 00CYKJICHUE TOTYYCHHBIX PE3YJIbTAaTOB.
4. CamocTosaTenpHOE COCTaBICHHE 33/1a4 110 YKa3aHHOU TeMe.

5. OBnazneHue npueMaMy U METOJaMH CaMOKOHTPOJIS TpU 00yuUE€HUU MaTeMaTUKH.

3.2 UHTEepaKTHUBHBbIEC METOABI 00y4eHH s

CyliecTBeHHYIO TOMOIIb OKa3bIBAIOT CIIEIUAIBHO COCTaBICHHBIE 3a1aHUs (METOIUUYECKHE
pa3paboTku, pabouue TeTpaan) Mo Kypey, B KOTOPBIX Jae€TCs KPATKOE M3JI0KEHHE TEOPETUIECKON YacTH,
MIPUBOJIATCS PEIICHUS THIIOBBIX IPUMEPOB, MPEATIAraloTCs 3aJaHus A CAaMOCTOSITENIbHOM paboThl pa3HOTO
YPOBHS CIIOKHOCTH. CTYJEHT UMEET BO3MOKHOCTh O3HAKOMHUTHCS C TEOPETHUECKUM MaTEPHAIIOM,
pa3o0paThCs B MPEIOKEHHOM PEIICHUH TUIIOBOTO MPUMEPA, 3aTEM CAMOCTOSTETIFHO PEIINUTh 3a1auu. Bee
9TO:
- IO3BOJISIET KaXXJIOMY CTYAEHTY MEpeHTH OT JEeATEIbHOCTH TOJ PYKOBOACTBOM NpenojaBaTels K

CaMOCTOSTEIbHON U JAaeT BO3MOKHOCTh IMPOBCACHUA CAMOKOHTPOJIA;



- oBhbIIAET 3(p(HEKTUBHOCTD U KAUYECTBO OOYUEHUS;
- obecrieunBaeT MOTHUBBI K CAMOCTOSITEIILHOM 1M03HABATEIBHOM 1S TELHOCTH;
- cocoOCTBYeT YIiyOJIIEHUIO MEXIPEIMETHBIX CBs3€i 3a c4YeT HHTerpauud WHGOPMAIMOHHON H

MPEIMETHON NOATOTOBKH.

4. OneHo4Hnble CpeacTBa AJisi TEKyIIEro KOHTPOJIsA yCII€EBA€EMOCTH U HpOMe)KyTO‘lHOﬁ aTreCTalluu
(I)OprI KOHTPOJIsA

Texymuil KOHTPOJIb:
— KOHTPOJIbHBIE BOIIPOCHI 10 pa3jienaM yueOHOM nmporpaMmmsl,
— COCTaBJICHHUE U 3alllUTa TEXHUUYECKOIO OTYETA M0 BHIIOJHAEMBIM JJAOOPATOPHBIM padOTaM MPAKTHUKYMa,

— IIPOBEpKa JIOMAIIHUX 33JaHUH 110 CEMUHAPCKUM 3aHATHSAM, — IPAKTHYECKUE 3aJJaHUs.
[IpomexyTO4HBIA KOHTPOJIb:
— KOHTpOJIbHasA paboTa; MITOroBblil KOHTPOJIb:
- 3auet (1 cemectp).
VYyeOHast JeATENbHOCTh MPOXOJUT B COOTBETCTBUM C TrpadukoM yudeOHOro mpoinecca. Ilponecc
CaMOCTOSITENIbHOM pabOThl KOHTPOJMPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH M WHIUBUAYaJbHBIX
KOHCYJIbTAILNH.
OLEHOYHBIMH CPEICTBAMM JUCLMILIMHBI SIBJISIOTCA CPEACTBA TEKYIIEro KOHTpoJs (OTBET Yy JOCKH,
TECTUPOBAHUE U MTPOBEPKA JTOMAITHUX 3aJJaHNU) U UTOTOBAas aTTECTAIUs (PK3aMeH ).
OrneHka ycleBaeMOCTH OCYHIECTBISIETCA IO pe3yiabTaTaM YCTHOTO OIpOca, OTBETa, B XOJE€ KOTOPOro
BBISBIISIFOTCS YPOBEHb 3HAHUI U MOHUMaHUS TEOPETUYECKOIO MaTepuara.
BaxHbIM 371€eMEHTOM 00pa3oBaTeIbHONM TEXHOJOIMM SIBJISETCS CAMOCTOSATENIbHAs paboTa CTy/AEHTa,

BKIIFOYaromias BBIMIOJTHCHUEC WHANBUAYaJIbHBIX 3a,[[aHI/II\/'L

Kpurepuii oueHuBaHusI YCBOCHHBIX 3HAHUI 00y4YAKOIIUXCS

OneHKa «OTJIMYHO» - BBICTABISETCA CTYAEHTY, MOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
riryOoKHe 3HaHus yueOHON MporpaMMbl TUCHMITIMHBI M YMEHUE YBEPEHHO NMPUMEHATh UX Ha MIPAKTUKE IIPU
peleHNH KOHKPETHBIX 3a/1a4;

OneHka «X0pomo» - BEICTABIISIETCS CTYIEHTY, €CJIU OH TBEPJO 3HAET MaTepual, FPaMOTHO U 10 CYLIECTBY
U3JIaraeT €ro, yMeeT INPUMEHATh IOJIyYEHHBbIE 3HAHUS Ha IPAKTUKE, HO JOIYCKaeT B OTBETE WJIHU B
pELIEHNH 3a]]a4 HEKOTOPblE HETOUYHOCTH;

OneHka «yI0BJIETBOPHTEJIBLHO» - BBICTABISETCS CTYINEHTY, IIOKa3aBLIEMY pPa3pO3HEHHBIN XapakTep
3HaHUM, HEJOCTaTOYHO TpaBWIbHbIE (OPMYIMPOBKU 0a30BbIX MOHATHH, HapyIIEHUs JIOTHYECKOMH

MoCJICaAOBATCIIbHOCTH B H3JIOKCHUH MNPOIrpaMMHOI0 MarepHajia, HO IpHU 3TOM OH BJIAACCT OCHOBHBIMU



pasnenaMu y4eOHOW TporpaMMbl B HEKOTOPOM OO0BEMe, HEOOXOJUMOM [UIsl AajbHEHIIero oOy4eHHs U
MOJKET MPUMEHATH MOyYeHHbIE 3HAaHUS 10 00pa3ily B CTaHAAPTHOM CUTYaIlUH;

OreHKa «HEYT0BJIETBOPUTEIbHO) - BBICTABIISETCS CTYICHTY, KOTOPBIM HE 3HAET OOJIbIIeH YacTh
OCHOBHOTO COJICpaHUs y4eOHOM MporpaMMbl JUCHIUILIINHBI, TOTYCKaeT TpyObie ONIMOKH B
(bOpMy.]II/IpOBKaX OCHOBHBIX NOHITHH JUCHUIUIMHBI 1 HE YMCCT MCII0JIb30BATh MMOJTYUCHHBIC 3HAHUA ITPU

PCIICHHUU TUIIOBBIX MPAKTUYCCKUX 3aaa4.

4.1  @oHJI OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs TeKYIel aTTecTalun
O0s3aTeNbHBIMU TIPU U3YUCHUU TUCHUTUIAHBI SBIISTIOTCS CIIECIYIONINE BUBI CAMOCTOSTEILHON paboOTHI:
- pa3bop TEOPETUYECKOTO MaTepHuaa 1Mo MocoOUsIM U KOHCIIEKTaM JICKIU;
- CAaMOCTOATENFHOE U3YUEHNE YKa3aHHBIX TEOPETHUYECKUX BOMIPOCOB;
- pelieHue 3a1a4 mo TeMam.
[Mposepsitores kommereruu OK-3; OINK-5; OITK-6; T1K-1; [TK-6

4.2  TlepeyeHb BONPOCOB, BLIHOCHMBIX Ha 3a4eT

1.  CmocoOsl nonyueHus: 1 00pabOTKU N300pakeHUM C TIOMOIIBIO TyYKOB PEHTT€HOBCKOTO M3JIy4EHUS.
Pentrenorpadus.
2.  CoBpeMeHHbIe OeccepeOpsiHHBIC TUIEHKU. Bb100p BpeMeHu 3kcno3uniui. CYnThIBaHKE

dbunpMorpadudeckoit HHGOPMAITHIH.

CoBpeMeHHbIE MO3UTPOHHO-UYBCTBUTEIbHBIE PEHTT€HOBCKHUE JAETEKTOPHI.
[TonynpoBoanukoBsie neTekTopbl. CCD-kamepsl.

GaAs-nerektopsl. [lopor yyBcTBUTENBHOCTH. bBICTpOICHiCTBHE.
I'amma-kamepsl. O1ieHKa NOTJIOIIEHHOM JA03BI.

OCHOBHBIE XapAKTEPUCTUKN CUHXPOTPOHHOTO MU3JITYyYECHHS.

HcTouHnkr CUHXPOTPOHHOTO U3IydeHus 2, 3, 4 MOKOJICHUH.

© © N o g &~ w

OCHOBHBIE TTapaMeTPbl HCTOYHUKOB CUHXPOTPOHHOTO M3JIyYEHHsI YeTBEPTOTO TIOKOJICHUSI.
10. HHudpacTpyKTypa HCTOUHUKOB CHHXPOTPOHHOTO H3JIYUCHHUSI.

11. XapakTepHCTUKU NapaMEeTPHUUECKOTO PEHTICHOBCKOTO U3TY4YCHUSI.

12. Bo03MOXHOCTH MMOJyYEHHUS W300paKEHUI Ha MyJYKax.

13. Jla3epHO-CHHXPOTPOHHBIE HUCTOUYHUKH U3ITyICHUSI.

14. OcHOBHBIE XapaKTEPUCTHKH HCIIOJIb3YEMBIX JIA3E€POB.

15. TIporecc KOMITOHOBCKOTO PaCCESIHUS J1a3epHBIX (DOTOHOB HA ITyYKE AJICKTPOHOB.

16. IlapameTpbl My4KOB PEHTTE€HOBCKOTO M3JIy4EHHS JTa3€PHO-CUHXPOTPOHHOTO HCTOYHHUKA.

17. Metoasl AOCTHXKEHHUS CyOMIJUTMMETPOBOTO pa3pelIeHusl.



18. ®a30-KOHTpPACHBIN METOI.
19. Meroasl 06paboTKH N300pAKECHHIA, TOTYICHHBIX HA MMy4KaX MOHOXPOMATHYECKOTO M3ITYUCHHUS C
U3MEHSIeMOH JINHOM BOJIHEL.

20. Iudposas anruorpadusi.

S. Ilepeyenb 0CHOBHOII 1 10NIOJIHUTEJILHOM y4eOHOI JTUTEPATypPbl, HE0OX0AUMOIi IJI1 0OCBOCHUSI

AMCUUIJIMHBI (MOYJIs1)

5.1 OcHoBHas JinTeparypa:

1. JlaBwioB, A.B. UccnenoBanus o ¢pusuke raMma-iydeid [ DIeKTpOHHBIN pecypc] : yued. mocooune —
OnekTpoH. gaH. — Mocksa : @uzmartiut, 2013. — 200 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/59669

2. TlaBmuuckwid, ['.B. OcHOBBI (PH3WKU PEHTI€HOBCKOTO U3IYUYCHHSI [ DIIEKTPOHHBIN pecypc] : yueo.
nocobue — DnekTpoH. gaH. — Mocksa : ®usmariut, 2007. — 240 c. — Pexum nocrymna:
https://e.lanbook.com/book/59459

3. Bepemako, I'.I". PagnoOunoorus: TepMUHBI U TIOHATHUS : SHIIMKJIOTICINYSCKUHN CIIPABOYHHK /

I'.I'". Bepemaxko, A.M. XonacoBckas ; HanmonanbHas akagemus Hayk benapycu, UHCTHTYT
paguobmosoruu. - Munck : benapyckast HaByka, 2016. - 341 c. - buGmmorp.: c. 332-336. - ISBN 978-
985-08-2017-4 ; To xe [DnekTpoHHbIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=443956

4. PaananvoHHBIA KOHTPOJIb P MPOBEAECHUN PEHTIC€HOJIOTMYECKUX UCCIEA0BAHNUMN ;| yIeOHUK /

B. Kantokos, B. Makapenko, A. CtpekaioBckas u Jip. ; MHHUCTEPCTBO 00pa30BaHUs U HAYKH
Poccuiickoit deneparnuun, OeaepaabHOE roCyIapCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPESKICHUE
BBICIIETO MpodeccnoHanbHOro 00pazoBanus «OpeHOYprcKuil rocy1lapCcTBEHHbI YHUBEPCUTETY. -
Openoypr : OI'Y, 2011. - 134 c. - bubnuorp. B kH. ; To xe [DnexkrpoHHsIid pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259345

5. Tapyrun, N.I'. Pannannonnas 3amura B mydeBoid Tepanuu / U.I'. Tapyrun, E.B. TuroBuy,

I'.B. I'anikeBuu. - MuHCk : benopycckas Hayka, 2015. - 436 c. : cxem., Ta6. - bubnuorp. B kH. - ISBN
978-985-08-1914-7 ; To xe [DnekTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=436567

6. buoTexHMYEeCKHE CUCTEMbI MEAUITMHCKOTO Ha3HadYeHMs [ TekcT] : yudeOHMK /U1 cTyAeHTOB By30B / H. A.

Kopenesckuii, E. I1. [Tonteuutenes. - Ctapsiii Ockon : THT, 2012. - 685 c. : uin. - (ToHKue HayKOeMKHe
TEXHOJIOTHH). - bubmuorp.: c. 670-673. - ISBN 9785941783526 : 927.00.

5.2 lonotHuTEIbHAS JIUTEPATypa:

1. JlereKTOpbl MOHU3UPYIOIIMX YACTHIL U u3inydeHuil [TekcT] : mpuHIUIBI U IpUMEHEHHs : [yuyeOHoe
noco6ue] / A. N. bono3zapias, M. M. O6onoBckuil. - Jlonronpyaustit : Matennext, 2012. - 204 c. : un.
- bubnumorp.: c. 202-204. - ISBN 9785915591058 : 1270.50.

2.  buomMeauuuHckas aHanuTHuecKkas TexHuka [Tekcr] : yueOHOe mocobue aist cTyaeHToB By30B / JI. B.
Wnscos. - Cankr-IlerepOypr : [lonurexnuka, 2012. - 349 c. : ni. - (YuebHoe nocodue /i By30B). -
bubnuorp.: c. 347-349. - ISBN 9785732510126 : 369.36.

3. Mapycuna M.A., Ka3naueeBa A.O. CoBpemeHHbIe BUIbI ToMorpaduu. YueOHoe nocobue. — CIIO:
CIIoI'Y U'TMO, 2006. — 132 c.


https://e.lanbook.com/book/59669
https://e.lanbook.com/book/59459
http://biblioclub.ru/index.php?page=book_red&id=443956
http://biblioclub.ru/index.php?page=book&id=259345
http://biblioclub.ru/index.php?page=book_red&id=436567

4. H.A. KopeneBckuii, MenunHckue mpuOOpsl, CHCTEMBI M KOMILIEKCHI: yueOHoe nocodue st BY3o0B /
H.A. Kopenesckuii, E.Il. I[loneuutenes, C.I1. Ceperun . — Kypck: Kypckuii roc.tex.yH-T,
2009.986¢.

5. M. IIpokomn, M. Tamancku, CriupaibHass U MHOTOCIOWHAs KOMITbIOTepHAass ToMorpadus, ydebHoe
nmocobme B nByx tomax (toml10) / Tlom pen. A.B.3ybapema, LIIIIoTremopa.— Mocksa,
«ME qnpeccundopm», 2009.-416 c.

6. B.D. AatonoBbrno¢wusuka / B.®.AntoHOB, A.M. UepHsbim u 1p. noj penakiueir AHToHoa B.®d. M:
Bnanoc. 2000.-288c.

7. AH. PemuzoB Menuuunckas u omonornyeckas ¢usuka: yueOHuk s BY3os/ A.H.Pemuzos, A.T.
Makcuna. 6 uzganue. M: [Ipoda, 2005.-558c.

8. JL. A. Jlungen6Opaten, U. I1. Kopomok MeauuuHckass paguoiorust (OCHOBBI JIy4eBOW TUArHOCTUKU
U JIy4eBOM Tepanuu). YueOHas Jureparypa Ui CTyI€HTOB MEIUIIMHCKUX By30B. M:Menununa 2000.
367c.

9. . Coiipep B.A. KommerorepHas o0Opabotka m3o0paxkenuit, U.1// CopoBckuii 00pa3oBaTeIbHBIN
xypHai, Ne 2, 1996, c. 118-124.

10. Coiidep B.A. KommerorepHas 00padotka n3oopaxenuit U.2 /CopoBckuii 00pa3oBaTeIbHbIN )KypHa,
Ne 3,1996, c. 110-121.

11. Iparr V. Hudposas o6padotka uzoodpaxkenuit. M.: Mup, 1.1,2. 1982.

6. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET), HE0OXOAUMbIX
JJIs1 OCBOEHMS IV CIIUTIJIMHBI

1. http://www.kubsu.ru/node/1145 - UudopmanroHHo-o0pa3zoBareabHbIi komiuteke (mopran) Kyol'V.

2. http://e.lanbook.com - DnekTpoHHO-OMOIMOTEYHAs cucTeMa u3aaTeNibeTBa «Jlanby. JJoctym:

cBOOOIHBIH (U3 NokabHOU cetn KyOl'Y); aBTOpr30BaHHbIN (M3 BHEIIHEH CETH).

3. http://elibrary.ru/defaultx.asp - Hayunas smextponnas Oubamoreka ¢LIBRARY.RU. Jlocrym:

aBTOPH30BAaHHBIN (CBOOOHAS OHJIAMH PETHCTPAIINS).

4. http://biblioclub.ru - DaexTpoHHO-OHMOAKOTEYHAS CHCTEMa «YHHUBEPCHTETCKass OHOIHOTEKA

onmaitay. Jloctym: cBoOOIHBIN (13 TokabHOU ceTr Kyol'Y); aBTopr3oBaHHbIN (M3 BHEIIHEH CETH).

5. http://www.netbook.perm.ru/soj.html -o6pa3oBarenbHbIii JKypHAIl Ha caliTe WWW.iSsep.Issi.ru;

7. MeToauvecKkue yKa3aHus J1Jsi 00y4al0IUXCs 10 OCBOCHUIO JUCHHMILUIUHBI (MO1YJIA)

CryneHTy HE0OXOIMMO O3HAKOMUTBHCS C TEOPETUUECKUM MaTepuaioM, pa3o0paTbes ¢ MPeiioKEHHBIM
pelIeHreM THIOBBIX IPUMEPOB, 3aTEM CAMOCTOATENBHO PEIIUTh MpUBEAEHHBIC 3a0aun. Ecliu CTyIeHT He
CMOT TIOHATH MIPUBEACHHBIN B YKa3aHHBIX 33JJAYHUKAX Pa300p TUIIOBBIX TPUMEPOB B TOM CTENEHHU, YTOObI
CaMOCTOSITENILHO HCIOIb30BAaTh MPEAT0KEHHBIN alrOPUTM JJIsl PEIICHUS 3aJJaHHsl, TO OH MOXET MOIy4YUTh

KOHCYJIbTAlTUIO ITPEIIoAaBaTeIIs .

8. Ilepeyenb  UHGpOPMAIMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NPH  OCYLIEeCTBJICHUH
o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUILVINHE (MOAYJ/110) (TPH HE0OX0AMMOCTH)


http://www.netbook.perm.ru/soj.html
http://www.netbook.perm.ru/soj.html

8.Hepe'{em> H606XOL[I/IMLIX I/IH(l)OpMaIII/IOHHBIX CIIPaBOYHBIX CUCTEM

1. DOnexrtponnas  OuOnIMOTEUHAs cucrema "VHuBepcUTETCKass  OMOIMOTEKa
ONLINE"
[DnexTpoHHBI pecypc] — Pexxum moctymna: http://biblioclub.ru/

2. DnexkTpoHHas 6bubnmoTeyHas cucreMa msnarenbcrBa "Jlanp" [DnekTpoHHBIN pecype] — Pexxum
nocryma: http://e.lanbook.com/
3. DnekrponHas oubmmoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

9. MaTepuanbHO-TexHH4YecKas 6a3a, HeoOXoAuMasi VIl OCyLIeCTBJICHUSI 00pa3oBaTe/IbHOIONpoLecca

10 JMCHHILJIMHE

JUia mpoBeneHusl 3aHATUNH UMeeTCsl HeoO0XoauMas MaTepHalibHO-TEXHHYecKas 0a3za, COOTBETCTBYIOLIAsS

NEMCTBYIOUIUM CAaHUTAPHBIM U IPOTUBOTIOKAPHBIM ITPaBUIIaM U HOpMaM:

— JIGKIIMOHHAsl ~ ayAUTOPHs, OCHALIEHHAas MYJIbTUMEIUMHBIMU TPOEKTOPaMH €  BO3MOKHOCTHIO
noakmoueHuss Kk Wi-Fi, TokyMeHT-kamepoil, MapKepHBIMU JOCKaMH JUIsl JIEMOHCTpaluu Y4eOHOTo
MaTepuana;

— CHelMaTU3UPOBaHHbIE KOMIIBIOTEPHBIE KJIACCHI C MOAKIIOUYEHHBIM K HUM MepUpepruiiHbIM YCTPONCTBOM U
000pyI0BaHUEM;

— IUTepaTypa B OMOIMOTEKE YHUBEPCHUTETA, ONTMCAHNUE 3aJaHH JTA0OPAaTOPHBIX padoT;

— anmapaTypHOe€ M MporpaMMHOEe oOecrieueHue (M COOTBETCTBYIOIIME METOIMYECKHE MaTepuaibl) s

MPOBEICHUS CAMOCTOSITEIIbHON PabOTHI 1O JUCITUTUIMHE.

MarepuanbHO-TEXHUUECKOE 00eCTIeYeHUE U CIIUTUTUHBI

Ne Bug pador
(MOmynsl) M OCHAIIEHHOCTH

1. Jlex1noHHbBIC 3aHATUS | YdeOHass ayTuTOpHs I MPOBEICHUS 3aHATHHA JICKIIMOHHOTO
turma aya 315C, 209C, ochHamieHHas Mpe3eHTAIIMOHHOM
TEXHUKOH (IIPOEKTOP, IKpaH, HOYTOYK) M COOTBETCTBYIOIIUM
nporpaMMHbIM oOecrieuerreM (I10).

2. [IpakTuyeckue VYyeOHast ayauTopus I TPOBEACHHS JIa0OPATOPHBIX padoOT

3aHATUA ayn. 315C, 314C, ochHameHHoe Ja0OpaTOpPHBIM |
JIEMOHCTPAIIMOHHBIM 000PYI0BAaHUEM.

3. I'pynnossie Aynutopus Ne 209C
(MHIMBUAYATbHBIC)
KOHCYJIbTAINH

4, Texymmii  xkoHTpOdb, | Aynuropus Ne 209C
MIPOMEXKYTOYHAs
aTTecTalus

5. CaMocTogTenpHas Kabuner mns camocrosarensHoit paboter 208C, 204C, 205C
pabota OCHAII[EHHBI KOMITBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO

NOJAKIIOUEHUs! K ceTh «VHTepHeT», MporpaMMoil SKpaHHOIO
YBEIIMYEHUS] M O00ECNEeYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.




