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Pabouas nporpamMa auciuIuinHbl «BBeneHne B GU3NKY JETEKTOPOB HOHU3UPYIOIIUX U3ITyde-
HUl B MeauuHe» / cocraButenu Tekyesa J[.A.— Hanpunk: ®I'BOY KBI'Y, 2022. — 30 c.

Pabouvas nporpaMma JUCHMIUIMHBI IpeAHAa3HAaYeHa JUIsl CTYAEHTOB OYHON (pOopMbI 00yUeHHS 110
HanpasieHuto noaroroBku 03.03.02 dusuka (Ipodune «MenumuHckas ¢pusuka»), 5-ro cemecTpa
3 Kypca.

Pabouas nporpamma coctapiieHa ¢ yuetoM deaepalibHOro rocyJapcTBEHHOI0 00pa3oBaTeIbHOIO
crangapta ®I'OC 3++ Briciiero oopazoBanus 1o Hampasiaeruo 03.03.02 dusuka (ypoBeHb Oaxa-
JaBpuaTa), yTBepKJICHHOTO MpuKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccutickoii denepa-
nuu 7 aBrycra 2020 r. Ne 891, xoropsiit 3apeructpupoBa B Muntocre P® 24 asrycra 2020 r., pe-
rucTpauoHHbIN Ne 59412,
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1. ]_le.l'llfl H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHBbI

Hean Lenpro nuctuminael "BBenenne B QuU3NKy JETEKTOPOB HOHUZHPYIONTUX W3ITYICHHUH B Me-
IUnrHe" SBISIETCS YCBOGHUE CTYIEHTOM OCOOCHHOCTEH SKCHEPUMEHTAIbHBIX METOIOB SICPHOM
¢u3uKH, B IEPBYIO 0OYEPEIb METOJIOB IETEKTUPOBAHUS 3JIEMEHTAPHBIX YACTHIL.

JIaHHBIN KypC SBIISCTCSI BBOAHBIM KYpPCOM IO (DU3MKE JETEKTOPOB, MPEIOIaraioieM 3HaHue
o01eit Gu3uKu B 00bEME MEPBBIX YETHIPEX CEMECTPOB, a TAKKE TEOPETUUECKON MEXaHHUKH.

3agaumn: OcHOBHas 3a7jaua Kypca COCTOMT B BBIPAOOTKE y YYaIMXCsl YCTOHYMBOM mocienoBa-
TEIbHOW CUCTEMBI 3HAHUH O siIepHO-(DU3NUECKHX MPoLIeccax, MIPOUCXOISAIINX B JETEKTOpax dJIeMeH-
TapHBIX YaCTHUI], CIIOCO0aX U METOJaxX JAETEKTUPOBAHUS U3TYUECHUH; MPUHIIUIAX PA0OThI IETEKTOPOB;
B BBIPAa0OTKE HABBIKOB PAOOTHI HA SIEPHO-PU3HUECKIX YCTAaHOBKAX.

Kypc "BBenenue B Gpu3uKy JeTEKTOPOB HOHU3UPYIOMUX U3TYYeHUH B MeAULIMHE " H3ydaeT (pu-
3UYECKHE MPOLECCH, ONMPEACTSIONNEe MPUHIUIBI paObOThl U OCOOCHHOCTH (PYHKIIMOHUPOBAHHUS OC-
HOBHBIX THUIIOB JETEKTOPOB YACTHII, IPUMEHIEMBIX B COBPEMEHHOM S/IEPHO-(PHU3UUECKOM IKCIIEPH-
MmeHTe. /1 peructpanuy HOHM3AMOHHBIX W3JTy4YE€HUN U MPOJYKTOB SIIEPHBIX PEaKIMM, IS Mpery-
3MOHHBIX U3MEPEHHI TapaMeTPOB, OMPEACIISAIONINX COPT U SHEPTHIO YaCTHUI], UX TPACKTOPHBIE U Bpe-
MEHHBIE KOpPEeJALNHU, pa3paboTaHbl U OMMCAaHbl HECKOJIBKO OCHOBHBIX THUIOB 1€TEKTOPOB. CTYIEHTHI
JIOJKHBI TTOJTYYUTh SICHOE MPECTaBIeHHEe 00 OCHOBHBIX CBOMCTBAX 3THX THIIOB JIETEKTOPOB U yCBO-
UTh MaTepHall O UX MPUMEHEHUSX B IJIaBHBIX HAMIPABJICHUSIX pa0OT, BHITOJIHAEMBIX HA COBPEMEHHBIX
saepHO-(U3NIECKUX ycTaHoBKaX. [loyueHHbIe 3HaHUS JOIDKHBI ObITh T0CTaTOYHBIMH IS CAMOCTO-
ATEIHHOTO O3HAKOMJICHUS C OPUTHHAIBHBIMU HAyYHBIMU CTAThSIMH, B TOM YHCJIE CO CBEXKUMHU ITyO-
JMKAIUSAMH, TIOCBSIIIEHHBIMU HOBBIM PE3yJIbTaTaM B 00JIaCTH YCOBEPIICHCTBOBAHUS U CO3/IaHUS HO-
BBIX JI€TEKTOPOB. M3yunB NaHHBIM Kypc, CTYAEHTHI JOJHKHBI OBITH TOTOBBI y4acTBOBaTh B pa3pa-
00TKe, CO3/IaHUM U HAJIAJIKE CI0XKHBIX CUCTEM JETEKTOPOB, YIOBIETBOPSIOIINX TPEOOBAHUSAM HKCIIE-
PUMEHTOB, LIETBI0 KOTOPBIX MOTYT OBITh UCCIIEIOBAaHUS MEXAaHU3MOB SIIEPHBIX PEeaKIHii, CTPYKTypa
snep u ap. [Ipu u3yueHnn JaHHOrO Kypca MpeanosaraeTcs HaTuuue y cTyeHTa 3HaHUH 110 OCHOBaM
SIEPHOM M aTOMHOM (PU3WKH, a TaK)Ke 3HAHHUE PA3CIIOB Kypca obmieit pusuku (MonexysapHas Gu-
3MKa, HJIEKTPUYECTBO U MAarHEeTU3M, (pU3HKa TBEPIOTO TEIa).

W3yuuB matepuan JaHHOTO Kypca, CTYyJEHT JI0JKEH:

1) IlpencTaBiaTh KOJINYECTBEHHBIE XapaKTEPUCTUKU (PU3MUECKUX MPOIIECCOB, UMEIOIINX MECTO MPU
MPOXOKACHUN Yepe3 BEIIECTBO HOHU3UPYIOIIMX YaCTHIL U siep, FraMMa KBaHTOB, HEHTPOHOB U OTpa-
YKEHHE 3TUX MPOLIECCOB B IPUHIIUIAX PAOOTHI pa3IMUHBIX JETEKTOPOB 3apsHKEHHBIX YAaCTHIL, HEUTPO-
HOB, X JIy4€il ¥ TaMMa KBaHTOB;
2) 3HaTh NPUHLUIBI PA0OTHI, YCTPOMCTBO U OCHOBHBIE MTAPAMETPhl COBPEMEHHBIX AETEKTOPOB: Ia30-
BOM MOHHW3AIIMOHHOW KaMepbl, MPOTOPIIMOHATBHOTO CYETUYHNKA, MHOTOIIPOBOJIOYHON U JIpei(hOBBIX
KaMep, CTPUMEPHBIX TPYOOK, TABUHHBIX CYETYMKOB, BPEMS-NIPOCKIIMOHHBIX KaMep, CHUHTHILISIIMOH-
HBIX JIETEKTOPOB, MOJYNPOBOJHUKOBBIX (KPEMHHEBBIX, aJIMa3HBIX, F€PMAHUEBHIX) JETEKTOPOB,
MHUKpPO-KaHAJIbHBIX TUIACTHH, YePEHKOBCKUX JIETEKTOPAX;
3) [lonumaThs NpUHIMIIBI PaOOTHI C YKa3aHHBIMU TUIIAMU JIE€TEKTOPOB, IPEUMYIIECTBA U OrpaHUYe-
HUS BO3MOXKHOCTEM OTAENBHBIX JETEKTOPOB ISl IPELNU3HUOHHBIX U3MEPEHUM SHEPTETUYECKUX CIIEK-
TPOB YaCTUI[ Pa3HBIX COPTOB (3apsHKEHHBIX YAaCTHUIl, rTaMMa KBaHTOB, HEUTPOHOB, TSKEJIBIX JIEP), U3-
MEPEHHS CKOPOCTHU U NOJYYEHUS IPELU3UOHHBIX OTMETOK BPEMEHH NTPOXOKIEHUS YaCTHULl, U3MEpPe-
HUS TPAEKTOPUI YaCTHUII, PETUCTPALIUU MPOIIECCOB MHOKECTBEHHOTO POKICHUS YaCTHII;
4) INony4yuTh TpeACTaBICHUE O BO3MOXHOCTSIX pa3pabOTKH HOBBIX MOTU(HUKAIMNA JETEKTOPOB Ya-
CTHI], OTBEYAIOIIMX KOHKPETHBIM YCJIOBHSIM 3KCIIEPUMEHTOB, BBIMOIHIEMBIX HA MyYKaX YCKOPHUTE-
Jei yacTull U (PU3MKe KOCMUYECKUX JTyYei.

2. Mecro nucuumiauHbl B cTpykrype OOII BITIO

JucuuruinHa " BBenenue B GU3MKY JETEKTOPOB MOHU3UPYIOIUX M3ITYYCHUH B MEIUIIUHE "
BXx01uT B npodeccronanbublii ki @I'OC ans oynoit popmbl 00ydeHHS 110 HANPaBJICHUIO TOTO0-
toBkH 03.04.02 "®uzuka" B 5 cemecTpe u npeamnoiaraet 4 3.e.

K ucxonupiM TpeOoBaHMAM, HEOOXOAUMBIM JJISl U3YUYEHUS TAaHHON TUCHUIUITMHBI OTHOCATCS
3HAHUSA, YMEHUS U BUJIbI ACSITELHOCTH, CPOPMUPOBAHHBIE B TPOLIECCE U3YUECHUS AUCLIUIIINH KypCOB



obmelt pusukn (pusznka aTOMHOTO sApa U ANeMeHTapHbIX yacTull) K ncxonusiM TpeOoBaHUsAM, He-
00XOIUMBIM /TS U3y4EHUS JAaHHOW TUCIUIUIMHBI OTHOCSATCS 3HAHUS, YMEHHUS U BHJIBI ICSITEIBHOCTH,
chopMUpOBaHHBIC B MPOIECCe M3YUCHMs NTUCIMIUIMH KypcoB o0mmier Gusznku (puznka aTOMHOTO
spa U 3JIEMEHTAPHBIX YaCTHUIY)

B npouecce n3yyenne qucuMIuinHbl « BBeneHune B (U3MKY JETEKTOPOB MOHU3UPYIOMIUX U3-

JTy4eHUH B MEIUIIMHE» CTYIEHTHI UMEIOT BO3MOXHOCTh O3HAKOMHUTHCS C YHUKATBHBIM 000pYI0Ba-
HHEM, TAKHM KakK:

1. bakcanckuit moazemusbiid ciuHTWLIAIIMOHHBINA Teneckon (BIICT) o6semom 3000 ky6. M Ha
rryoune 6omee 300 M OT TOBEPXHOCTH.

2. Haropnas yctanoBka AH/IBIPYM 1u1st peructpanny HIMPOKUX aTMOC(HEPHBIX JIMBHEMH, pac-
nonoxennasg Hax BIICT na moomanu 5*104 xB. M.

3. Kommeke HazemHbIx yctaHoBok KOBEP, Bximrogaromuii B ce0s1 bonbioit MIOOHHBIN J1e-
TEKTOP, CUMHTUIUISIUAOHHBIA TEJIECKON, HEUTPOHHBI MOHUTOP U MPEIHA3HAYECHHBIA JJI1 UCCIIE0-
BaHMS )KECTKOM KOMIOHEHTHI KocMuueckux jyuend u LITAJL.

4. ITonzemHuas nabopatopust [ annuii-repmanueBoro HerpuaHoro Teneckona (I'THT) nos ne-
TEKTUPOBAHUS COJTHEYHBIX HEUTPHUHO C MUIIEHbIO U3 60 TOHH METAJUIMYECKOTO rajuius, pacroso-
’KEHHOT'0 Ha PacCTOSHUM 3,5 KM OT BXO/la B TOHHEb.

5. Huzkodonosie maboparopuu Ha riyoune 100, 600 u 4800 mB> (3670 M BriryOb rophI).

3. TpeboBanus K pe3yJbTaTaM OCBOEHHS COMEPKAHUSA TUCIHIIHHBI

B pesynbrare nzydeHus AUCHUILTAHBI 00yJatOUACs JOIKEH:

3HATb KakuM o0Opa3oM, HCIOIb30BaTh JETEKTOPhl HOHU3UPYIOLUX WU3JIyYeHUN AJIsl pelIeHHs
BO3HUKAIOIINUX B MPOGECCHOHATBHON ACSITETFHOCTHU SACPHO-PU3NIESCKUX 3a/1a.

yMeThb (OPMUPOBATH CIEKTPOMETPUUECKHUE TPAKTHI I Pa3IMYHbBIX TUIIOB I€TEKTOPOB U METO-
UK WX WCIIOJIb30BAHUS, B YACTHOCTH JIJIi BDEMEHHOTO aHAIM3a IaHHBIX [0 CXEMaM COBIIAJICHUHN U
AHTHUCONAACHUH.

BJIaJieTh (OBITh B COCTOSTHUU MIPOJEMOHCTPHPOBATH) 3HAHUAMY OA30BBIX KOHIICTIIIHHA QYHKIIHO-
HUPOBAHUS OCHOBHBIX THIIOB JIETEKTOPOB, & UMEHHO CIMHTUJUIALMOHHBIX, MOTYIPOBOTHUKOBBIX,
Ta30HAMOIHEHHBIX U TPEKOBBIX.

Hasbikamu TPUOOPETEHUS U UCIIONb30BAHMS HOBBIX 3HAHUH M0 SAEPHO-PU3NYECKUM METO/IaM B
CBOCH MpodeccuoOHAIBHON 1eATeTHhHOCTH.

O0mast Tpy10eMKOCTb JUCUMILIIHHbI.

CryneHT, OCBOMBIINI TaHHBINA MPEAMET JOHKEH OBITh MOATOTOBJICH K PEIICHUIO POQECCH-
OHAJIBHBIX 3aJ]a4 B COOTBETCTBHM C YKa3aHHOW MpPO(ecCHOHATBbHOM NeATeNbHOCTH, TAKUMHU KakK
HAYYHO-UCCIIeIOBATENbCKAs JIEATEIBHOCTh (IIPOBEICHUE HAYYHBIX HCCIIEIOBAHUM MMOCTaBICHHBIX
npo6iieM; GopMyIHUPOBKAa HOBBIX 33/1a4, BOZHUKAIOIINUX B XOJI€ HAyYHBIX HCCIIEI0BaHuUM; paboTa ¢
HAYYHOMU JINTEPATYpOH C MCIIOJIB30BAHHEM HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHH); HAyYHO-UHHO-
BallMOHHAs! I€ATEIbHOCTh (IPUMEHEHHE Pe3yIbTaTOB HAYYHBIX HCCIIEOBAaHUN B MHHOBAIIMOHHOM
JESATETLHOCTH).

Tunossle 3amanus, obecrneuynBatonie GopmupoBanue kommereHiuu [TKC-2.2 mpencras-
JIeHbI B Tabmure 1:

I[MKC-2.2 CnocobGeH mpoBoAUTh (PU3UKO-TEXHUYECKOe obecreueHrne TyueBoi (paauaioH-
HOM) IMarHOCTUKH U Tepanuu, SAepPHON METUIIUHBI, T03UMETPUUECKUN KOHTPOJIb U PaIMalluOHHYIO
0€30MMacHOCTh

Takum oOpa3oM, BBITIOTHEHUE TUTIOBBIX 3aJ]aHUH, TPEICTABIICHHBIX B pazjaeie 5 «OreHoYHbIe
MaTepuaibl IS TEKYIIEero U PyOeKHOTO KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIII
MO3BOJIUT KPUTHUYHO, OLEHUTH CIIOCOOHOCTH MCTIONIb30BaTh 0a30Bble TeOpeTHUYeCKue 3HaHus QyHaa-
MEHTAJIBHBIX Pa3/IeIOB O0ILEelH U TEOPETUYECKON (PU3UKH [Tl peIeHHs TPO(pECCUOHATBHBIX 3a/1a4.

CTyneHT, yCHemHo OCBOMBILINI TaHHBIA Kypc AOKEH 007aaTh CIEeIyIOIIMMH KOMITETEH-
USMU:



Tabnuya 1. Pe3ynomamoi 0c80enUs y4eOHOU OUCYUNTUHBL, NOONeXCaljue NPosepKe

PesynbTaTsl 00yyeHus
(KoMIeTeHI[HH)

OcHOBHBIE TOKA3aTeJIU OLEHKHU
pe3yJbTaToB 00y4YeHust

Bua oneHo4YHOro MarepuaJia

ITKC-2.2 Cniocoben npo-
BOAUTHh (PU3UKO-TEXHU-
4yeckoe obecreyeHue Jy-
4eBOW (paauariuOHHOMN)
JTUArHOCTUKY W TEparuH,
SIIEPHOM MEAULMHBI, J10-

3UMETPUYECKUI KOH-
TPOJIb Y paJHallMOHHYIO
0€301acHOCTh

3HaTh: TEOPETHYECKHE OCHOBBI,
OCHOBHBIC TOHATHS OO0IIeH ¢u-
3WKU, HEOOXOJUMBIC JUIs TTOHHMa-
HUS pabOTHI U KOHCTPYKIIUU JIETEK-
TOPOB DJIEMEHTAPHBIX YACTHIL: 3a-
KOHBI M MOJICITH MEXaHUKH, MOJIe-
KYJSIpHOW (DU3UKH, JIEKTPUYECTBA
¥ MarHeTu3Ma, ONTHKH Ha YPOBHE,
JAOCTaTOYHOM  JUIi  TIOHMMaHHUsI
aTOMHBIX SIBJICHUH; TEOPETUICCKHE
OCHOBBI, OCHOBHBIE TOHATHS, 3a-
KOHBI U MOJIEJIA TEOPETUIECKOHN Me-
XaHUKH, TEOpUU KonebaHuil u
BOJIH, METOJOB TEOPETHYECKHX W
IKCIIEPUMEHTAIBHBIX ~ MCCIIEA0Ba-
HUH, HEOOXOAMMBIX Il PEUICHUS
npodecCHOHAIBHBIX 3a1a4 1o dJie-
MEHTapHOH (HU3UKE JETEKTOPOB.
OTH 3HaHUS CHOPMHUPYIOT MEPBO-
HaydalbHbIC TPEICTABICHUS O (U-
3MKe JIETEKTOPOB Ha ypoBHE, o0ec-
MIEYMBAIONIEM CITOCOOHOCTB MPOBO-
IUTh (DU3MKO-TEXHHUECKOoe obec-
TeYeHue JTydeBor (paaruariuoOHHON)
JMarHOCTUKU M TEPAIUH, SACPHOM
MEIUIIUHBI, TO3UMETPUIECKHUN
KOHTPOJIb M paJualloHHYyI0 0e3-
OITACHOCTb

TUmnoBbIe OLIEHOYHBIC MAaTEPH-
aJbl JUIsl YCTHOTO ompoca (pas-
nen 5.1.1.); TUTIOBBIE TECTOBBIC
3amanus (pasnen 5.2.3.); Tumo-
BbIC OIICHOYHBIC MaTepUabl K
sK3aMeny (pasmenst 5.3.1.-
5.3.3)

YMeeT: — NMoHMMATh, U3jJararb Hu
KPUTHYECKH aHAJM3UpOBaTh 0a30-
Byl0 oOmedusnueckyro uHpopma-
U0 10 (U3MKE JIETEKTOPOB dYa-
CTHII; — TOJI30BaThCS TEOpPETHYE-
CKMMHU OCHOBAaMH, OCHOBHBIMH TO-
HATUSMHU, 3aKOHAMHU U MOJACISMHU
oOmelt pu3nku, ymMeeT MPUMEHSITh
e€ 3aKOHBI K (PU3UKE JETEKTOPOB

TUnoBbIE OLIEHOYHBIC MAaTEPH-
aJbl JUIsl YCTHOTO ompoca (pas-
nen 5.1.1.); TurioBbIe 3a7a4M Ha
pewtunr (pazzaen 5.2.2.); Turo-
BbIE OIICHOYHBIC MaTepUabl K
KOHTPOJIbHOH paboTte (pazaen
5.2.1)

Bnaneer: — pusndyeckumu U marte-
MATHYECKUMH METOJIaMHU MOJTyde-
HUs, 00pabOTKH M aHaIM3a HHPOP-
MaIuu B 00J1aCTU (PU3UKH JETEKTO-
POB, YTO ITO3BOJIMT IPOBOJUTH (H-
3UKO-TEXHHUYECKOe  olecreueHue
JTydeBod (paaualiiOHHOM) THUarHo-

TumnoBkie OLICHOYHBIE MATEPH-
aJbl JUIsl YCTHOTO ompoca (pas-
nen 5.1.1.); THOBBIE TECTOBBIE
3ananus (pazmen 5.2.3.); TUMO-
BBI€ OIICHOYHBIC MaTepUaJIbl K
sK3ameny (pasnenst 5.3.1.-
5.3.3)




CTHKH W TEpaIuy, SACPHONH MeIH-
IINHBI, ,Z[OBI/IMeTpI/I‘-IGCKI/II\/'I KOH-
TPOJIb W paJMallMOHHYIO Oe3orac-
HOCTb

4. ConepskaHue M CTPYKTYpPa TUCUUIIMHBI (MOXYJIs1)
4.1. CrpykTypa IMCHHIIIHHBI

OO6m1ast TPyI0EMKOCTh TUCIUIIIIMHBI COCTaBseT 4 3aueTHble enuuuIbl (144 gaca), Hk3a-
MEH.

Taobnuya 2. Oowan mpyooemkocms OUCUUNTUHBL cCOCmagsiaem 4 3auemnble eOUHU bl
(144 uaca)

Br paGoTbr TpynoemkocTh, yac.
S cemecTp Bcero

O01asi TPY10€eMKOCTH B 3a4. e]l. (4ac.) 144 144

KonrakTHas pa6ora (B yacax): 68 68
Jlexrum (JI) 34 34
[Ipaktuueckue 3austus (113) 34 34
JlabopaTtopusie padots (JIP)
Cemunapckue 3aasaTus (C3) — —
CamocrosTenbHas paboTa (B yacax), B TOM YHCIE
KOHTaKTHas pabora:
CaMOoCTOSTEIbHOE N3YUYEHUE PA3/IEIIOB 49 49
[ToaroToBka v MPOXOKIAECHUE MPOMEKYTOUHOMN 27 27
ATTecTanumn
Bun npomexxyTouHol arTecTanuu
Bun xoHeuHOIT aTTecTau 3K3aMeH 3K3aMeH

4.2. ConepxaHue 3aHATUSA
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duznyeckne MPoUECChI, JCKAIUEC B OCHOBE T€TCKTOPOB
JIEMECHTAPHBIX YaCTHII

[IpoGeru wactuil u ToNmuHA padoyero ciaos nerekropa. Mame-
pEHUE PHEPruu U YHENbHBIX IOTEph dHepruu vactull. IIpsmoe
M3MEpPEHUE NOHU3ALMOHHBIX MI0TEPh; U3MEPEHUE BPEMEHU IIPO-
nera. KammOpoBka mikamsl sHepruu. Pazpemaromas crnoco0-
HOCTb IIPH U3MEPEHHH JHEpruu. J[pyrue MeTonbl M3MEpPEeHUs
sHepruu yactull. OCOOEHHOCTH METO/I0B PETUCTPAIlH HEUTPO-
HOB U raMma KBaHTOB. DOH AETEKTOPOB. DKCIIEPUMEHTHI Ha ITy4-
Kax yCKOpUTeNel yacTull 1 saep. Peructpanus penkux coObITuit
PaAMOaKTHBHOIO pacnaza, B3auMOJCHCTBUM COJIHEYHBIX U KOC-
MUYECKUX HEUTPUHO. [IprMephl TpUMEHEHN AETEKTOPOB HOHU-
3allMOHHBIX W3JIyYCHHH B TE€OJOTMHM, MEIUIUHE, apXEOJIOTHH.
[IpuMepsl TEXHUYECKUX TPUMEHEHUM.

5-8

IIpouecchl HOHU3ALUM B 1€TEKTOPAX C FA30BbIM HAIOJIHE-
HHEM

DHeprusi, 3aTpauynBaeMas Ha oOpa3oBaHHE OJIHOW Maphl dJIEK-
TpoH-UOH. [TonHbIi GanaHC SHEPTHH, BBIAEIECHHON P MPOX0XK-
JICHUM 3apsOKEHHOM YacTHIla 4Yepe3 ra3oBYIO0 Cpeay. DHEprus
BO30Y)KJICHHSI U MOHU3ALIMU aTOMAPHBIX U MOJIEKYJISIPHBIX T'a30B.
KonuyecTBO NEpBUYHBIX Map U MOJIHOE KOJIMYECTBO Map dJIEK-
TPOH-UOH, 00pa30BaHHBIX HA | CM IyTH MUHUMAaJILHO HOHU3HPY-
IOIEH YacTUIleH. Y paBHEHHUs, ONMHUCHIBAIOIINE Apeid 3IeKTpo-
HOB M NOHOB I10J1 JEHCTBUEM 3JIEKTPUUECKOT0 oS B raze. Cko-
pocth nperda snexTpoHoB W MOHOB. [lomaBmkHOCTE. Bpems
npeiida. nuHa cBoGogHOrO Mpodera, cpenHss SHEPrusl dJIeK-
TPOHOB M MOHOB, Aperdyromux B raze. JAuddy3us 3apsaaoB mpu
npeide. PexkoMOuHaLMsA. DIEKTPOOTpULIATETIBHBIE aTOMBI U MO-
nekynpl. OOpa3oBaHHME OTPULIATENBHO 3apsSHKEHHBIX HOHOB.
Cpennee BpeMsi )KU3HU CBOOOIHBIX AIEKTPOHOB. DddekT Pam3za-
yapa. YBenuueHrue CKOpoCTH japerda 3JeKTpOHOB 3a CUET ONTH-
MH3ALHHU COCTaBa ra30BbIX CMECEH.

9-10

HNonusannoHHbIe KaMepbl

[Tpuntun paboThl MOHU3AMOHHON KaMephl. Benmnunna u hopma
AJIEKTPUYECKOr0 CUTHaNA. JlonmycTUMas CKOpPOCTh CUETA U LITyMBbI
3JIEKTPOHUKHU TMPH YCIOBUH MOJHOTO COOMpaHus 3a-psiia B Ka-
mepe. DopmupoBanue curnanos. Cerka @puma. Pazpemaromas
CIIOCOOHOCTH 10 PHEPTUU U MaKCHMallbHas CKOPOCTh CYeTa Ka-
MEpBI C CETKOU. Y CII0BUS PETUCTPALUU JIETKUX 3apsLKCHHBIX Ya-
CTHL, TSDKEJIBIX HOHOB M OCKOJIKOB JICJIEHUS] HOHU3AlMOHHOM Ka-
Mepoii. MloHn3aonHas KaMepa ¢ IWIMHAPUIecKoi (cdepuue-
CKOM) TeOMETpHEH 31eKTpoa0B. BropuyHas noHM3aIs, 3aBUCH-
MOCTbB €€ CEUEHHMsI OT SHEPTUH DIIEKTPOHOB.
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11-12

B3anmopneiicTBHe 371eKTPOHOB U MIOOHOB 0O0JILIIMX JHEPTrHii
¢ BeleCTBOM

Oco0eHHOCTH, CBSI3aHHBIE C POXOMKACHUEM IIEKTPOHOB (M MIO-
OHOB BBICOKOW JHEpPrHH) UYepe3 Cpeay. DKCTPanoJMpOBaHHAS
JuinHa Tpo0era 3yeKTpoHOB. PaauanmonHas aimuHA. DIEKTpo-
MarHUTHBIC JIUBHU.

13-14

I'azopa3psiiHbie CHETYMKHI

Cuerunk ['efirepa. CriocoOb! ramenust paspsaa. 'acsmue npu-
MecH rasza B cuetunkax ['eiirepa. Jlaunubiii cueTuuk. CTpumep-
Hble TpyOKu. HapykHblii cbeM curnanoB. Camoracsmiascs MoJa
paboThl cTpUMEpHOH TpyOKH. TOHKOCTEHHBIE LIMIMHIPUYECKHE
ra3oBble IPONOPLHUOHATIBLHBIE KaMephl (straw tubes - "cosomeH-
HbIe TpYOKH").

15-16

IIponopuuoHaibHbIC CHETYNKH

["a30Boe ycuieHue, BeIMuuHa U OpMa CUTHaJIa B MPOMOPIUO-
HaTbHOM cueTdnke. O0macTh mponopiruoHansHocTH. Onpenerne-
HUE KOOpAMHAT 4YacTHULl IO BpEeMeHH Jpelda 3IEKTPOHOB.
Bpewms-nipoekiimonHas kamepa. Pabora kamepbl, MOMENeHHOH B
MarHuTHOe noje cojeHonpga. OmnpeneneHue copra YacTHII.
HonnzannonHas kamepa Kak aKTHBHAas MHILICHb, paboOTaromas
Ha Iy4Ke YacTull. MHOronenessle JeTeKTOPHbIE KOMIUIEKCHI.

17-18

IIponopuuoHaibHBbIE KAMEPbI

[TpuHtMTIBI pabOTHl MHOTOMPOBOJOYHON MPOTOPIIHOHATHHOM
KaMepbl, IPUBOJAIIME K CYIIIECTBEHHOMY YJIyYIIEHHIO B OILIpEie-
JICHUHM BPEMEHU MPOXOXKACHUS U YBEIMUYEHHUIO CKOPOCTH CyueTa
yactull. TpeGoBaHUs K TOYHOCTH U3TOTOBJICHUS 3JEKTPOJIOB Ka-
Mepbl. D PEeKTUBHOCTH perucTpanuu dactuil. Pabora mMHOTO-
IIPOBOJIOYHOM MPONOPLUUOHAIBHON KaMeEPBI B CUCTEMAaX JUArHo-
CTHKU BTOPUYHBIX MTyYKOB YacTUIl. [[pUHIINIT KaTOTHOTO CUUTHI-
Banus. [lpetidoBas kamepa. [Ipobrema mpaBo-1eBoil HEOTHO-
3HAYHOCTH.

19-20

I'azopa3psiiHbie CHETYMKHU

Cueruuk ['elirepa. CiocoOsI ramenus paspsaa. [acsmue npu-
MecH rasa B cuetuukax l'eiirepa. JlaBunnslii cuerunk. Ctpu-
MepHbIe TpyOku. HapyxHbIil cbem curnaigoB. Camoracsimascst
MoJa paboThI CTpUMEPHOH TpyOKU. TOHKOCTEHHbBIE HUIMHIPU-
YECKHE ra30BbIe ITPOMOPIIMOHAIbHBIC KaMephlI (straw tubes -
"cosoMeHHbIe TPYOKH").

21-24

CUMHTHIAIMOHHBbIE 1eTeKTOPbI H 1eTeKTOPbl BTOPUYHBIX
3JIEeKTPOHOB

®dotoanekrponHble yMHOXKUTENSA (PDY) n npuHIMIBI paboTHI.
CrnekTtpanbHbie XapakTepucTuku porokarogos IV, padota B
00J1acTH BUIMMOTO CBETa U ynbTpaduonera. [lenutenu, cbém
curHanoB ¢ ®OY. Kosadpdunuent ymuoxxenus. beictpeie @3V
JUISL IOJTYYEeHUSI BPEMEHHBIX OTMETOK IMPOXOXKACHUS YACTHIL.
Heoprannueckue CMHTHUISTOPBI, UX OCHOBHBIE (pU3nUecKue
XapaKTEPUCTHKH (BBIXOBI M CIIEKTPHI JUTMH BOJIHBI CBETOBBIX
KBAHTOB, BpeMsI BHICBEUHBAHUS, aTOMHBI HOMEp BEIIECTBA).
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TemnepaTypHas 3aBUCHUMOCTb BbIX0J1a CBETa CUUHTUILISITOPOB.
TexHuueckre XapakTEePUCTUKHU: TUTPOCKOMUYHOCTh, PaJaral-
OHHAas CTOMKOCTh, MEXaHUUECKHE CBOMCTBA. Y CJIOBHS OIITUMU-
3auu coopa cBeta Ha GotokaTtoie. CIIeKTpOMETpHs TPOTOHOB
U JIETKHX siiep (aedTpoHOB, TpuToHOB, 3He, 4He u ap.) Ha oc-
HoBe ciuHTUWILIATOpOB Csl, BGO, GSO. 3aBucuMocTs CIMH-
TUJUIAIUOHHON Y(P(HEKTUBHOCTH OT BEIMYUHBI yIeTHHOU HOHH-
3allMu YacTull. JleTeKTopsl MPOTOHOB ¢ 3Hepruei 10 200 M»B
Ha OCHOBE CUMHTIILIATOPOB Csl. 'amma-criekTpockomnus Ha oc-
HoBe clMHTWLIATOPOB Nal u Csl. Oprannueckue CUMHTHILIS-
Topsl. [IpeoOpazoBanue yapTpaduoaeToBoe N3IydeHNUE B BUIU-
MbIH CBET. MeToa KaJopuMeTpa B MPUMEHEHHUH ISl U3BMEPEHUS
SHEpruM yacTuil B uHTepBasie ~1 ['3B u Boie. [Ipumenenue
MUKPOKAHAIBHBIX TUTACTUH U KPEMHHEBBIX (DOTOIMOIOB /IS pe-
TUCTPAIIMU CBETA B CHUHTUJUISIIIMOHHBIX I€TEKTOpaXx.

25-28

YepeHKOBCKHE 1eTEKTOPBI

N3nyyenue Yepenkosa. BeiBoasl Teopun Tamma-®Ppanka, cyuie-
CTBEHHBIE JUIsI pabOThl YEPEHKOBCKOIo Aerekropa. IIpuHimnu-
ajbHas cxeMa JieTeKTopa. Tuiel 1eTeKTopoB u3nydeHus YepeH-
koBa. CBOWCTBAa paguaTopoOB, NMPUMEHSEMBIX B YEPEHKOBCKHX
Jnerekropax. TOYHOCTH ompezeneHus CKopocT dactun. Pasne-
JICHME YacTull, pa3Indaronmxcs 1no Macce. Ilpumepsr: nerexrop
konbieBoro m3obpaxkenus (RICH), ycranoBku HEUTpUHHON 00-
cepBatopun B Sudbury m xocmuueckoi jgabopatopun Kamuo-
KaH[JIE.

29-30

ITosynpoBoIHUKOBbBIE 1eTEKTOPbI

DIIEKTPUYECKUI TOK B MOJIYIIPOBOJHUKE, HOCUTENH 3JIEKTpUYE-
ctBa. Pemerka repmanus u kpemuaus. JloHops! 1 akuenTopsl. O0-
pa3oBaHKME U CBOWCTBa p-n mepexonaa. OCHOBHBIE XapaKTepH-
CTHKH TMOJYIPOBOJAHHUKOBBIX MaTepUaioB (KPEMHUH, T€pPMaHUH,
anmas). DHeprusi 00pa3oBaHUs Maphl JIEKTPOH-AbIpKa. Hamps-
’KEHHOCTh IIOJISL B CJI0€, CBOOOAHOM OT HocuTele Toka. [lo-
JBUKHOCTB 3JIEKTPOHOB U ABIPOK. [loBEpXHOCTHO-OaphepHbIE U
u1aHapHele AetekTopel. Kpemuuessiit ¢poronuon. [pumenenus
IUTAHAPHBIX KPEMHHUEBBIX JETEKTOPOB M (POTOIMOMIOB ISl CHIEK-
TPOMETPHH 3apSKEHHBIX YacTULl. Perucrpaiys oCKOJIKOB feie-
HUS, MEPTBBIA CJIOM, TpuUMeHeHue GoToanoa0B. PaguanmonHoe
HNOBPEXACHHUE MOIYIPOBOJHUKOBBIX JETEKTOPOB U IIPEEIbHbIE
MOTOKU 3apsDKEHHBIX 4acTUL. KoOpIMHATHO-4yBCTBUTEIBHBIE
KPEMHHUEBBIE JETEKTOPbI: PE3UCTUBHBIA CIIOM W/MIM (MHUKPO)
CTPHUIIOBBIE CTPYKTYpHI. [petid auTus, p-i-n KpeMHUEBBIE U Tep-
MaHHUEBBIE NETEKTOphl. CBOWCTBA, AJOCTUTHYTBIE IAapaMeTpsl U
IIPUMEHEHHUS aJIMa3HBIX JIETEKTOPOB.
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Ne K
0J1-BO
3aunsn- Tema
4acoB
THSA
IIpuMeHeHMe 1€TEKTOPOB B MeIHIIMHE
Cuunturpadus. XapakTepuCTUKUA PEHTTEHOBCKOTO U3JIyUEHHUS.
CaoiicTBa nyueil. PaguoykinuaHas quarnoctuka. Microunuku
PEHTT€HOBCKOTO U3y4eHHs U pEHTTeHOBCKask TpyOKka (cxema u
HOPUHIUI paboThI).
31-32 4
IIpuMeHeHMe 1eTEKTOPOB B MeIHIIMHE
Kom6unuposanusiii [IDT/KT ckanep. [19T. JlyueBast ruarto-
ctuka. O®OKT. Busibl CUTHAIOB U CIEKTPOB. XapaKTEPUCTUKA
curHaiosB u crektpoB. Kommumatp. ['amma kamepa.
33-34 4
4.3. CamocTofITeIbHOE U3yYeHHe Pa3/1eioB AUCIUNIMHBI
Ne
Bormpocsl, BBIHOCHMBIE Ha CaMOCTOSITEIbHOE U3YUECHUE
Paznena
1 YpaBHEHHUsI, OMUCHIBAIONINE APEiQ IEKTPOHOB U HOHOB MO/ ACHCTBUEM
AJIEKTPUYECKOTO MOJIS B rase.
2 MHorokpatHoe paccesiHue ObICTPBIX 3apsHKEHHBIX YaCcTHIL B BELIECTBE.
Teopuun bopa u Monsepa.
1 Teopust HOHM3AaLMOHHBIX NTOTEPh dHEeprun bére-biioxa. YpaBuenue
Jlanmay nnst GyHKIIUM pacnipeIeieHUs SHEPTeTUIECKUX MOTEPh.
2 [Tpunnun paboThl HOHU3AITMOHHOW KaMephl. Benmnuuna u ¢hopma smek-
Tpuyeckoro curHana. Cerka @puiia.
3 HonuzanuonHas kaMepa Kak akTUBHasi MUILIEHb, paboTaromiasi Ha My4ykKe
YacTHIL
[TpuHnKIBI PaOOTHI MHOTOIIPOBOJIOYHON MPOMOPIIMOHATIEHON KaMephl,
4 MPUBOSIINE K CYILIECTBEHHOMY YJIYUIIEHHUIO B ONIPE/ICIICHUU BPEMEHU
MIPOXOXKJACHHS Y YBEIIMYEHUIO CKOPOCTH CUETA YaCTHIL.
5 TpeGoBaHMs K TOYHOCTH U3TOTOBJICHUS 3JEKTPOIOB KAMEPHI.
6 Teopus yepenkoBckoro uznydeHusi Tamma-Opanka. PakTopsl, Cyllie-
CTBEHHBIC JJIs1 paOOTH YEPEHKOBCKOTO JIETEKTOPA.
7 [IpuHIMNIUanbHas CXeMa U THIbI YEPEHKOBCKUX JAETEKTOpOB. CBOMCTBA

paguaTopoB, IPUMEHSAEMBIX B UEPEHKOBCKUX JIETEKTOpax.
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3 PaccesHue u 3ameieHre ObICTPhIX HEUTPOHOB. CIIOCOOBI perucTparuu
OBICTPBIX W TEIUIOBBIX HEHTpOoHOB HeliTponnsiii MoHnTOp HM-64.
Cucrema peructpanuu HeUTpoHOB Ha nuke Tepckoi. CekTpoMeTpsl Bpe-

9 MEHU TpoJieTa OBICTPHIX HEUTPOHOB.

10 [TonynpoBOIHUKOBBIE PEHTTEHOBCKHUE U FraMMa JeTeKTOpbI. [loBepx-
HOCTHO-0apbepHbIE MOTYITPOBOAHUKOBBIE IETEKTOPHI allb(a YaCTHII.

11 CBoiicTBa, TOCTUTHYTHIE MTapaMETPbl U MPUMEHEHHSI alIMa3HbIX JETEKTO-
pOB.

5. O6pa3oBaTesibHbIEC TEXHOJIOTHH

OCHOBHBIM HHTEPAKTUBHBIM CPEACTBOM IPU YTCHHH JAHHOTO Kypa SIBJISIETCS] UCTIOJIb30BaHUE
Ha MPAaKTUYECKUX 3aHATHIX WHAUBUYaTbHOTO SKCIPECC-TECTUPOBAHUS CTYJICHTOB 00yYaroIlero xa-
pakrepa. {15 mpoBeaeHUs TAKOTO TECTUPOBAHUS UCIOJIB3YETCsl IporpaMMa, UCIosb3ytomias *.ast -
dopmar TECTOBBIX 3aJaHUi, MOATOTOBJIECHHBIX MpernojaBareneM. Mcrnonb3yloTcss KOMIbIOTEPHbIE
npeseHTauuu. [llupoko ncnonb3yercs UHTEpAKTUBHAS 10CKA, a TAKXKE OPUTMHAIbHbBIE IPE3CHTALIUN
BEYIIHUX YYEHBIX HA OCHOBE JICKLUH, IPOYUTAHHBIX MU Ha €KEroJHON bakcaHCKON MOJIOAEKHOU
IIKOJIE DKCIIEPUMEHTAIbHON W Teopernueckor ¢usuku i cryaeHtoB KBI'Y, MI'Y, MUOU,
MO®TU u FODY B pamkax mporpaMmbl akaJIeMHUECKOM MOOMIIBHOCTH U 0OMeHa 00pa30BaTeIbHBIMU
nporpamMmmamu. B yueGHOM mporiecce UCTIONb3YIOTCS CIeyIoIIe 00pa3oBaTeNbHbIE TEXHOIOTUHU: TI0
OpPTaHU3AIMOHHBIM (QopMaM: JEeKIUHU, MPAKTUYECKUE 3aHATHUS, WHAWBHUIAyaJbHBIC 3aHSATHS, KOH-
TPOJIbHBIE Pa0OTHI; TIO MPEoOIATAIONUM METO/IaM W TpUeMaM O0y4YeHHUS: O0OBSICHUTEIHHO-UIIITIO-
CTpaTuBHEIE (00BSICHEHHE, TIOKA3- JEMOHCTpAIHs y4eOHOro MaTeprana u Jip.) ¥ MpoOJIeMHEIE, TIOHC-
KOBBIC (aHAJIM3 KOHKpETHBIX cutyaruid ("casestudy"), pemenne yuyeOHBIX 3a7ad U JAp.); aKTHBHBIC
(ananu3 yueOHOM U HAyYHOM JTUTEPATypHl, COCTABICHUE CXEM U JIp.) K MHTEPAKTHUBHBIC, B TOM YHCIIC
Y TPYIIIOBEIE (JI€I0BBIC UTPHI, B3aMHOE 00y4YeHHe B (hOpMe TTOATOTOBKU M OOCYXKIACHUS TOKIAI0B
 JIp.); “H(QOpMAIIMOHHBIE, KOMIIBIOTEPHBIE, MYJIbTUMEIMIHBIE (pa0oTa C NICTOYHUKAMHU CAlTOB aKa-
JNEMHUYECKHX CTPYKTYp, HAy4HO-HCCIEA0BATEIbCKUX OPraHU3alli, 3JIeKTPOHHBIX OMOINOTEK U Jp.,
pa3paboTka npe3eHTanuii COOOEHNH U JOKIIaa, paboTa ¢ AMEKTPOHHBIMU O0YUYaIOIIMMHU IIPOrpaM-
Mamu ¥ T.11.).IIpu 06yueHun nucuuruivbe «/leTeKTophl 371eMEHTapHBIX YaCTHUID) UCTIOIb3YEeTCsI KOM-
NETEHTHOCTHBIC U MHHOBAIIMOHHBIE T€arorH4ecKre TEXHOIOTUH U METO/IbI 00yUYeHH S, CTIOCOOCTBY-
fomye GOPMHUPOBAHUIO Y CTYJIEHTOB CIIOCOOHOCTEW K MHHOBAITMOHHOM Te0()H3NUIECKON IeATeTbHO-
CTH, BO B3aUMOCBS3H C MPUHIUIIAMH (YHAAMEHTAIbHOCTH, MPO(ECCHOHANTBHOM HAMIPABICHHOCTH U
UHTETpalui 00pa3oBaHusl.

KoMneTeHTHOCTHBIN MOAX0/1 MO3BOJISIET CTPYKTYPUPOBATH CIIOCOOHOCTH U BBIIENATH HEOOXO-
JMMBIE 3JIEMEHTHI (KOMIIETEHIMH), XapaKTepU3yIOUe X KaK MHTErpalibHyI0 CIOCOOHOCThH CTY-
JIeHTa pemath npodeccuoHanbHbIe 3a/1a4K B €ro Oyayiiell MHHOBALIMOHHOW JAESITeTbHOCTH.

D PexkTUBHOCTD MOATOTOBKH CTYJEHTOB B Ipoliecce 00yueHus 00eCreunBaeTCs TaKKe CHCTe-
MOM TUAAKTHYECKUX MPUHIUIIOB (CHEUANbHBIX U 001uX). K crenuanbHbIM NpUHIIMIAM OTHOCATCS
MIPUHIIAIT HHTETPALlMU U PUHITUN €AMHCTBA PYHIAMEHTALHOCTH ¥ IPO(ECCUOHATLHOM HAMIPABJICH-
HOCTHU, peajiu3yemMble B MeTojax o0yueHuss. OOIUMU NPUHIUIIAMH SIBJISIFOTCS TPUHIIUIIBI €IMHCTBA
HAYK{ U 00YUYeHHUS; TOJIUTEXHU3MA U TPO(eCCHOHAIbHOM HANPaBIEHHOCTH; CHCTEMaTUYHOCTH U TO-
CJIEIOBATEIbHOCTH; MEXIPEIMETHBIX CBA3EH; HAIISIIHOCTH O0y4YeHHs; JOCTYIHOCTH; UHAWBUya-
au3amy ¥ qudQepeHmaniui; CO3HaTeIbHOCTH M aKTUBHOCTH; CO3aHUS TTOJIOKUTEIIEHOTO OTHOIIIE-
HUS K YYEHUIO U MOTHBALIUU MTOJTHOTO YCBOCHHS.

B npenonaBanuu AUCHUILTUHBI «/[€TEKTOPHI 3IEMEHTAPHBIX YaCTUI» IIEJIEBOM aKIEHT Jema-
€TCsl Ha MPUHLUI «HAYYUTh YUUTHCS», YTO BICUET HEOOXOIUMOCTD IIUPOKOTO MPUBIICUEHHS KpOME
TPaJUIIMOHHBIX TEXHOJIOTHI 00y4YeHUs M MHHOBAIIMOHHBIX Mojenel. B wacTHOCTH, OyayT mpume-
HATHCSI WH(OpPMAIMOHHO-KOMMYHUKaIMOHHbIe TexHojorun (UKT), mpunatomume ydeGHOMY Mpo-
neccy 0onee 3¢ (heKTUBHBIN, TPUBJIEKATEIBHBIN U CTUMYIUPYIOIIUI XapaKkTep.
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Baxxnoe 3HaueHue 11 npenoaaBaHus AaHHoro kypca umeet gorosop KbI'Y u UM PAH. cry-
JIEHTHI MOT'YT YIUIyOUTh CBOU 3HaHMSI C TIOMOIIBIO caiita UHCcTUTYTA siiepHBIX uccienoBanuii PAH
http://www.inr.ru/ .

5.1. MuTepakTuBHbBIE 00pa3oBaTebHbIE TEXHOJIOTHH, HCIIOJIb3yeMble B Ay IUTOPHBIX
3aHATUAX

[Ipu mpoBeneHUM JIEKIMOHHBIX U MPAKTUYECKHUX 3AHATUI IMIMPOKO UCIOJIB3YETCS MYJbTHME-
JUHHBIA HHCTPYMEHTApUi, TOBBIIAIOMINN 3((HEKTUBHOCTh y4eOHOTO MpoLecca U IPKOCTh BOCIIPH-
atug uH@opMaluy. Jlekuuu-MyapTUMena MO3BOJSIOT CO3/1aBaTh 3pUTENbHBIE 00pa3bl, Jierde U
ObICTpee 3alTOMUHAIONIMECS, BBI3BIBAIOIINE CIIYXOBBIE aCCOLMAIMH, YTO B CBOIO OYEpeIb MOMOTaeT
BOCCTAHABJIMBATh B MaMATH NPONIEHHBIA MaTepuall. Mimeercs yke HaKOIJICHHBIN ONBIT TPUMEHEHUS
KOMITBIOTEPHBIX TEXHOJIOTHH Ha 3aHATHUAX B CIICIHATIHLHO 00OPYAOBAaHHBIX KIJIACCAX.

MyneTumMenuitHas gopma mogauu martepuana Mmo3BOJSIET MPEACTaBUTh OOJIBIIOE KOJIUYECTBO
PHUCYHKOB, (hoTorpaduii, IpuMepoB.

[IpenonaBaTesb NOCTOSSHHO HAXOUTCS JINLIOM K ayAUTOPUH, HE TEPSISI SMOLMOHAIBHOTO KOH-
TaKTa C HEN Ha MPOTSHKEHNU Beel 1eKuu. OH HMeeT BO3MOXHOCTh UyBCTBOBAaTh ayIUTOPHUIO, Y HETO
HET HE0OXOAMMOCTH MEPEHOCUTh CBO€ BHUMAHUE OT CIylaTesnel K JoCcKe U 00paTHO. DOMOLIMOHAIb-
Hasi B3aMMOCBSA3b MKy MTPETIOAaBaTENIEM U ayTUTOPHEN UTPAET BECbMa CYIIECTBEHHYIO POJIb B 00Y-
YeHUH, PoOYKaasl y cllyliaTreie HHTepec U JTI000Bb K MPEAMETY.

ConeprkaHue CIaiJoB JIETKO MOXET MEHATHCS 110 JKEJIaHUIO MPETIo1aBaTelis, OOHOBIATHCS B
COOTBETCTBUU C COBPEMEHHBIMU HAYYHBIMU JOCTH>KEHUSIMU, C HOBBIMU MaTE€pPUAIAMM, JIJIs1 YETO aK-
TUBHO NPHUBJIEKAIOTCS pecypehl cetu Internet. CTyieHTHI TOTOBBI aKTUBHO O0CYXKJIaTh PELICHHUS 3a-
Ja4 ¥ BBIBOABI popMyi. MynbTUMEIUITHBIE 3JIEKTPOHHBIE W3/IaHUSI OKA3bIBAIOT KOMILJIEKCHOE TICH-
xo(uznyeckoe BO3ACUCTBUE HA 3PUTENBHYIO, CIYXOBYIO, aHATUTHUECKYIO MaMATh CTYJeHTOB. Mx
IMPUMEHEHHUE YIIydlIaeT KadyecTBO 00yUeHHUsI, He HapyIasi OOLIMX MPUHIUIIOB IUJAKTUKH: HAYYHOCTh
U CBS3b TEOPUH C MIPAKTUKON, HATTIAHOCTD B 00Y4E€HUH, IPOSIBIIEHUE aKTUBHOCTH U CO3HATEIBHOCTH
YYAIIKUXCS, CACTEMAaTUYHOCTh U IOCTYITHOCTh B M3JI0’KEHNHA. MHOTHE acleKThl JaHHOTO Kypca OTpa-
KEHbI B 0030pHBIX CTaThsX XKypHana Y ®H, koTtopsiii umeercss B cBOOOIHOM fnocTyrie B HTepHeTe:
www.ufn.ru

Yacte MynabTUMeINA JIEKIHA (6 4acoB) M3JaraeTcs Kak JIEKIUU MPOOIEMHOTO COJCpKAHUSI.
31eck akTUBHOE CoZiep KaHKue obecrieuynBaeTcs 6yiaroapsi MOCTaHOBKE MPOOJIEMbI B Hayale JIEKIHUN
U PAacKpBITUIO €€ pemieHus B xoje Jekuuu. [locraHoBka mpoOieMbl MOOYXIaeT 00ydyaromuxcs K
MBIIJIEHUIO, TOMBITKE CAMOCTOSITEIBHO OTBETUTH HA ITOCTABJIEHHBIN BONPOC, CO3/1AET NHTEPEC K U3-
JaraéMomy MaTepuaiy.

Ha mpakTuyeckux 3aHATHSAX UCTIOIb3YETCA JIEKTPOHHBIE OaHKU 3a]1a4, 0OPMIICHHBIX B BUIE
JEAYKTUBHOM LIETIH 10KA3aTEIbCTB 110 BBIBEICHUIO PELIEHHUM U TPYIIIOBBIE JUCKYCCUU T10 OIIpeeIe-
HUIO TTOCJIEA0BATEIbHOCTH MPUHUMAEMBIX JIEUCTBUM.

Pacnpenenenue ayaAuTOPHBIX 3aHATHHA, IPOBOAMMBIX C HCIIOJIb30BAHHEM HHTEPAKTUBHBIX 00-
pa3oBaTENbHBIX TEXHOJIOT U, MIPUBEACHO B TaOIHIIE.

©opma 3a- Koan4ecTBo
Cemectp HSITHS Hcnosab3yemble HHTEPAKTHBHbIE
o0pa3oBaTejibHbIE TEXHOJIOTUHN
4acoB
(JI, ITP)
1 MynpTUMeNa-JIEKLINH,
JIEKIMH MPOOJIEMHOTO COCPIKAHUS 34

Hcnonb30BaHue JIEKTPOHHBIX OaH-
I1P KOB 3a/1a4 B 3aHSITHUSAX B MYJIbTUME- 34
IHra-Kiaccax

UTOIO: 68
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6. OueHOYHBbIE CPeCTBA JJIsl TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH U IPOMEKYTOYHOI
arrecTaunu
6.1. Opranu3anus TeKymero KOHTPOJisi yCIeBaeMOCTH CTYI€HTOB

KoHnTpo:b Tekymien ycneBaemocTy npoBoautes no aeicteyrouieit B KbI'Y peiitunrosoii cu-
CTEME B COOTBETCTBUHU C YTBEPKIAEHHBIMU MOJIOKEHUSIMHA U HOPMAaTUBHBIMU akTaMu. [Ipomexy-
TOYHBIE aTTECTALMU MPOBOJATCS 3 pa3a B CEMECTpe IO KaJleHIapHbIM rpadukaM aekanara. B 3a-
BHCHUMOCTH OT YCIICITHOCTU 00YYEeHHsI CTYACHTY KaXKIbli pa3 Ha3HAual0TCs KOJU4YecTBa 0asios,
MaKCHMaJbHbIE 3HAYEHUS KOTOPBIX CIEAYIOLIHE:

1 peitunr — 23; 2 pedtuHr — 23; 3 pedTuHr — 24.
[Tpu moacuére OaNIOB YYUTHIBAIOTCS: MOCEIIAEMOCTh 3aHATUH, PE3YIbTAaThl KOMIIBIOTEPHOTO
TECTUPOBAHUS U BBIMIOJIHEHUS! KOHTPOJIBHBIX padoT.
Pacnipenenenne KOHTPOJIBHBIX MEPONPHUITHI 110 PEUTUHIOBOM CUCTEME OLEHKH YCIICIIHOCTH
00y4eHUs TPUBEJICHO B TaOIHUIIE.

Pacnpeneienue
M0 KOHTPOJIbHBIM
TOYKAM
1-as Touka:
1 ITocemenne 3auaTHi 10 2-as TOYKa:
3-asg TOUKa:
1-as Touka:
2 TectupoBanue 18 2-as TO4YKa:
3-ag ToYKa:
1-as Touka:
3 Konnoksuym 24 2-ast TOUKa:
3-asg TOUKa:
1-as Touka:
4 Wubie hopmbl 18 2-ast TOUKa:
3-ag ToYKa:
1-as Touka:
HUTOI'O: 70 2-asi TOUKa:
3-ag ToYKa:

Ne KonTposabHbie MakcuMaabHbIH
n/n Meponpusitus 0aJ

AN AN QN0 0 XN QN W W

NN
W W

N
~

[TucbMeHHbIe KOHTPOJIBHBIE pabOTHI MPOBOATCA 3 pa3a B ceMecTpe (Iepe]] KaIbIM MOo/Be ie-
HHEM HUTOTOB 10 PEUTHHTOBOM CHUCTEME).

JInist TeKyIero KOHTPOJISl YCIEUTHOCTH 00yYeHHS HCIIONIBb3YIOTC pa3paboTaHHbIe HA Kadeape
aTTECTAI[OHHBIC M1EIarOTUYECKUE N3MEPUTEIbHBIC MaTEPUAIIBI U1 KOMITBIOTEPHOTO TECTHPOBAHUS
(TecToBBIC 3a7aHuA) IO AucHUIUTUHE. Coep)kaHue TECTOB OXBATHIBAET BCE pa3eiibl AUCIUIUINHBL

6.2. Bonnpocs! kK KOJUIOKBHYMaM U TeCTHPOBAaHHUIO (2 cemecTp)

Bonpocs 1i1s 1 ko/L10KBHYMa

Bunsr pannoaktuBHOTO pacmana. Kamudukaus 3MeMeHTapHBIX YacTHIl. BUIbI HOHU3UPY-
romux m3nydenui(MN). Bzaumoneiicteue MU ¢ BemectBoM. Bubl AeTEKTOPOB, TO3BOJISIONINE 3a-
peructpupoBatb M. Metoast o6Hapyxenne M. BonbT-AMnepHas xapakTepucTHka razopaspsii-
HBIX J1IeTeKTOpoB. [Iponopiuonanbubiii c4éTUMK. Cuétunk ['eiirepa. CHUMHTUISALIMOHHBIN JETEKTOP.
Honunzanumonnsie KaMepbl U IPOMOPLIMOHATBHBIE CYETYUKH U KaMEPbl, MHOTOLIEJTIEBbIE I€TEKTOPHBIE
KoMIUTeKChl. [IpuHIIMIT pabOThl HOHU3AIIMOHHON Kamepbl. Benmnunna u gpopma 31eKTpuIecKoro Cur-
Hana. Bpems-npoekimonHas kamepa. [Ipuniunsr paboTbl MHOTOITPOBOJIOYHON MPOMOPIIMOHATBHON
KaMephbl, MIPUBOISIINE K CYIIECTBEHHOMY YJIYYIIEHUIO B ONPEICICHUN BPEMEHU MPOXOXKICHUS U
YBEJIUYEHUIO CKOPOCTH CU€Ta YaCTHII.
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Bonpocsl 1111 2 KOJLIOKBHYMa
OO6pa3oBanre HOCUTENEH B MOTYNPOBOJHUKOBBIX MaTepHalIax MO IeHCTBHEM HOHU3HPYIO-
IIETO U3Iy4eHHe. AHaNU3aTopsl U yeunutenu curianos, AL 3amuTHele MaTepualibl, HCIIONb3Ye-
MBbI€ JUIsl JETEKTOPOB M YEJIOBEKAa OT MOHU3ALMOHHOIO U3irydeHusi. OCHOBHBIE XapaKTEPUCTUKH Je-
TEKTOPOB.
Kamepa Bunibcona. TpekoBbie mpuOOpHI. My3bIphKOBast Kamepa, MOTYITPOBOTHHUKOBBIC IETEK-
TOpBI, pexycuinTenb. Juddy3nonHas kamepa, yCUIUTEIb. UCKPOBask KaMepa, 3alliTa JIeTeKTopa.
METO/I TOJCTOCIONHON AMYJIBCUU, CHUHTHWILIATOPBL, DDY. simepHbIe SMYJIbLCUU, OCHOBHBIE XapaKTe-
puctuku nerekropoB, AL CuuntumisinuonHsie AeTeKTOpbl. CUUHTUIUIATOPHI. CIHUHTUIUIALIMOH-
HbIE JIETEKTOPBI U JAETEKTOPbl BTOPUYHBIX IEKTPOHOB. M3nydyenne Uepenkosa. [IpuHununuansHas
cxema feTekTopa. Tumsl 1eTekTopoB n3nyueHus: Yepenkosa. CBOWCTBA paauaToOpOB, IPUMEHSIEMbIX
B YEPEHKOBCKHX JieTekTopax. [IpuHium padboTsl ¢potornekTpoHHoro ymMHOxuTeNs (PIY). Koaddu-
IIMEHT YMHO)XeHUs. Heoprannueckue CUUHTHIUIATOPBI, UX OCHOBHBIE (PU3MUECKUE XapaKTEPUCTUKU
(BBIXOJIBI M CTIEKTPBI JUTMH BOJIHBI CBETOBBIX KBAHTOB, BpEMs BRICBEUHMBAHUS, aTOMHBIM HOMEp Bellle-
CTBA).
Bonpocsl 1i1s 3 KOJIOKBHYMA

CuunTHrpadus. XapakTepuCcTUKUA pEHTTEHOBCKOT0 n3nydenus. CBoicTBa tydeil. Pagronykmua-
Hasl AMarHocTuka. VICTOUHUKN PEeHTIeHOBCKOTO M3ITy4eHUsl U PEHTTeHOBCKas TpyOKa (cxema U mpHu-
1bin pabotel). KomOouauposanusiit IIDT/KT ckanep. UepenkoBckue cuérunku. [19T. JlyueBas nua-
rHoctuka. O®OKT. Buasl curHajioB U CIEKTPOB. XapaKTEPUCTUKA CUTHAJIOB U CrieKTpoB. Kosu-
Mmatp. ['amma kamepa.

JleTeKTOpHhl ANEpHBIX U3JIyYeHUNH B HU3KO(POHOBOM (PU3UUYECKOM SKCIIEPHUMEHTE. JKCIepUMEH-
tanbHble KoMIuiekcsl BHO AW PAH pns perucrpanuy COMHEYHOTO HEMTPUHO, KOCMUYECKUX JIy-
4yel U U3MEPEHUS YIIbTPAHU3KUX aKTUBHOCTE.

6.3. UTtoroBas arrecranus (3k3aMeH) S cemecTp
. Buzpl pagnoakTHBHOTO pacmnaja.
. KBanuuxanus s3nemeHTapHbIX 4acTHUL.
. Bugsl nonumsupyromux n3nyuennii(M). Bzaumoneiicteue MU ¢ BemecTBOM.
. Buapl netekTopos, Mo3BoISIONIME 3apeructpupoBars M.
. Meroab! obHapyxenue 1.
. BonbT-AMIiepHast XxapakTepuCTHKa ra30pa3psAaHbIX 1€TEKTOPOB.
. [IportoprioHaNBbHEIN CYETYHK (CXeMa U IPUHIIHI PabOTHI).
. Cueruuk [eitrepa (cxema u npuHIUN padoTsl). CriocoObI rameHus paspsaga. [acsamue npumecn
rasza B cueTyukax ['eiirepa
9. CIMHTUUISIIIMOHHBIN JETEKTOP (CXeMa ¥ MPHUHITUI pabOThI).
10. MoHun3annoHHble KaMePhI U IPONOPLUOHAIBHBIE CUETYMKU U KaMEPBI, MHOT'OLIETIEBBIE 1ETEKTOP-
HbIE KOMIIJIEKCHI.
11. TIpuHUIMI paboThl HOHU3AMOHHONW KaMephI.
12. BennuuHa u hopma 3J€KTPUUECKOTO CUTHAJIA.
13. Bpemsi-ipoeKIIMOHHas: KaMepa.
14. ITpuHIUIIEI paGOTHI MHOTOITPOBOJIOYHON MPOTIOPIIMOHATIBHOU KaMEPHI.
15. O6pa3zoBanue HOCUTEINEH B MOIYIPOBOAHUKOBBIX MaTepHajax Mo/ IeiiCTBUEM HOHU3UPYIOIErO
U3ITy4eHue.
16. Ananu3aropsl 1 ycuuiutenu cursanos, ALIL.
17. 3amuTHBIE MaTepHalIbl, UCIIOIb3yeMbIE JUIsl IETEKTOPOB M YEJIOBEKa OT MOHU3AIMOHHOTO U3ITY-
YEHMUSL.
18. OcHOBHBIE XapaKTEPUCTUKH I€TEKTOPOB.
19. Kamepa Buinbcona.
20. TpexoBbie MpUOOPHI.
21. Ily3bIpbKOBast Kamepa.
22. IlonmynpOoBOAHUKOBBIE AETEKTOPHI.

0NN kW
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23. Ilpenycunurens.

24. Inddy3nonnas kamepa,

YCUIIUTEID.

25. UckpoBas kamepa.

26. 3amura neTeKkTopa.

27. MeToa1 TOJACTOCIOMHON 3MYJIbCUH.

28. CUMHTHILIATOPHI

29. ®otornekTpoHHble yMHOXUTENA (PDY) u nmpuHIUIBEl padoTel. JlenmuTenu, cCbéM CHTHAJIOB C
OIY.

30. SAnepHbie SMyIbCUU

31. OcHOBHBIE XapaKTEPUCTUKU AETEKTOPOB.

32. ALIL

33. COUMHTWUISLMOHHBIE JETEKTOPHI.

34. CUUHTWUISIIMOHHBIE JETEKTOPHI U AETEKTOPHI BTOPUUHBIX 3JIEKTPOHOB.

35. N3nyuyenue YepenkoBa. UepeHKOBCKHE CUETUMKY (IPUHLIMIIMATIBHAS CXEMA IETEKTOPA).
36. CoiicTBa paguaTopoOB, IPUMEHSIEMBIX B YEPEHKOBCKHX JETEKTOPAX.

37. Ilpunuun paboTs! GpoToznekrponHoro yMHoxutelns (PIY). KoadduuneHT ymHOKEHUS.
38. CuuaTHTpadUs.

39. XapakTepuUCTUKU PEHTI€HOBCKOTO M3iydeHus. CBOMCTBA JTyUeH.

40. PaguoykinuaHas IMarHOCTHKA.

41. IcTOYHUKY PEHTTEHOBCKOTO U3JTyYEHHS U PEHTT€HOBCKast TpyOKa (cXema U IpUHIUN paboThI).
42. Kombunuposannbiii [I1DT/KT ckanep. [19T.

43. JlyueBas nuarnoctuka. O®IKT.

44. Busipl CUTHAJIOB U CIIEKTPOB. XapaKTEPUCTUKA CUTHAJIOB U CIIEKTPOB.

45. Konnumatp. I'aMmMa kamepa.

6.4 Tembl KypcoBBIX padoT

1. MexaHu3Mbl TOTEPh SHEPTUH 3apSHYKEHHBIX YAaCTHI] B BEILIECTBE.

2. PamuanmonHoe TOPMOKEHHE IEKTPOHOB (PENATUBUCTCKUX YacTUIl). Paquanuonnas amvHa.
3. [ToTtepu sHepruu ramma KBaHTOB, OCOO€HHOCTH METOJIOB PETUCTPALIMM raMMa KBaHTOB.

4. JlenbTa-21eKTpoHbl. BTOpUYHBIE 37EKTPOHBI, UX UCIIOJIb30BAHUE IS PETUCTPALUU YaCTHLL.
5. [TpoxoxaeHnemM HERTPOHOB B BemiecTBe. [[pUHIIUIIBI 1 OCHOBHBIE CITOCOOBI PETUCTPAIIT
HEUTPOHOB.

6. Jpeiid noHOB B 3nekTpudeckoM moste. [ToaBHKHOCTE M CKOPOCTH apeiida (3JeKTPOHBI,

noubl). Ponb muddysun u pekoMOuHaImu pyu 1eTeKTUpoBaHUU 9acTull. CrocoObl BIUSHUS HA T10-
JBUKHOCTB AJIEKTPOHOB B rase.

7. Honunzanmonnas kamepa. CUrHaj KaMmepsl, BBI3BaHHbIN qpeiioM 351eKTpoHOB. CUTHAIBI
HanpspkeHus U Toka. Cetka @puia.

8. @DaxTOopHl, BAUAIOUINE Ha aMIUIUTYly CUTHaJIA U HA aMIUIUTYIHOE pa3pellleHne HOHN3allMOH-
HOM KaMepbl. BpeMeHHbIe XapaKTepUCTUKY CUTHAJIa MOHU3ALIMOHHOM KaMepbl. MepTBoe Bpems.

9. [MunuHapudeckas HOHU3aLMOHHAsA Kamepa. [IponopuroHanbHbI CUETUUK.

10. Mexanu3msl razoBoro ycuieHus. @opma curaana B IponopIHHOHAIBHOM CUETUHKE.

11. O6nactu mpoNOPIMOHATLHOCTH U OTPAHUYEHHON MPOMOPLHUOHATIBHOCTH B Ta30pa3psIHOM
cyetunke. Posb poTOHOB ynbTpadronIeTOBOrO CIIEKTpA.

12. Cuetuuk I'eiirepa-Mriomnepa. CriocoObl TaieHus paspsaa B CY€TUHKE.

13. IIponoprmonanbHas kamepa. [I[puamnun padoTsl 1 ipeumyiecTa. M3smMepenne KoopAuHaT Tpa-
€KTOPHUHU YaCTULIbI C TIOMOUIbI0 IPONOPLUOHATILHONW KaMEpBHI.

14. Jipetipoas kamepa. [TpuHIun paboTel 1 BO3MOKHBIE peain3aliuu. Paznmnune Mexay mporop-
IIMOHAIBHOM U peii(oBoii kKaMepaMu, CpaBHEHUE MPEUMYIIECTB U HEJOCTATKOB.

15. [IpuHIMNIHATIBHOE YCTPOMCTBO BPEMS-IIPOEKIIMOHHON KaMepbl. YTO MOKHO y3HATh O YacCTHIIE C
MOMOILIbIO TaKON KaMephl?
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16. ITonynpoBogHuKoBbIe AeTeKTOpHL. [IpuHnun aeiicteus nerexkropa. IloaynpoBogHuky n u p
THUIA.

17. EMKOCTB IIOJIyIPOBOTHUKOBOT'O IETEKTOPA.

18. [TonynmpOBOAHUKOBBIE MaTEPUAIIbI, 3 KOTOPBIX JCJIAIOT JE€TEKTOPHI.

19. Si-Li u Ge-Li nerexropsl. B uem npenmyIiecTBa 1eTeKTOPOB, H3TOTOBJICHHBIX U3 YJIbTpayH-
CTOTO KPEMHUS WK FepMaHus’?

20. KpemHHEBbIE JETEKTOPHI 3apsKEHHBIX YacTil. O01acTH UX MPUMEHEHUS.

21. [TomockoBbIe (CTPUIOBBIC) KPEMHHUEBBIE AETEKTOPHI. [IpuMepsl mpuMeHEHUH.

22. IlnanapHble KpEMHHMEBBIE U T€PMAHUEBBIE IE€TEKTOPBI.

23. KoakcuanbHbIe Te€pMaHUEBBIE IETEKTOPHI O0IBIIOr0 00ObheMa.

24. I'aMmMa CHEKTPOCKONUS C IPUMEHEHUEM I€PMAaHUEBBIX JETEKTOPOB.

25. [lpuHnun paboThl CHUHTHILIAIUOHHOTO AeTeKTOpa. CIHMHTHILIATOPH U IPUOOPHI, PETUCTPUPY-
IOLIUE CBETOBBIE KBAHTHI.

26. YcrpoiictBo ®IY. Kosaddunuent ycmnenns OIY.

27. Tunsl CHUHTWLIATOPOB. OCHOBHBIE MTApaMeTPhl, ONIPeIeNIAIoNne 00JacTh IPUMEHEHUS Pa3Iny-
HBIX CLIMHTHJUIATOPOB.

28. [IpuHuUI paboOTHl KATOPUMETPOB YaCTHUII.

29. XKuakue v miacTMacCoBbI€ CIIMHTUILISATOPBI.

30. Peructpanus HeHTpoHOB. CIEKTPOCKONMS HEUTPOHOB 110 BPEMEHM IpoJieTa. JJucKpuMuHaLMs
(pa3nmeneHre) HEUTPOHOB U TaMMa KBaHTOB 10 (hopMe CUTHAIA.

31. MukpokaHasibHasl IJIaCTHHA - I€TEKTOP 3apsyKEHHBIX YacTHLl.

32. IIpuHIMIBI PETUCTPALNH 3aPSHKEHHBIX YaCTHIL IO BTOPUYHBIM JJIEKTPOHAM.

7. YueOHO-MeTOoAuYeCcKoe ofecnevyeHne JUCHUIITIMHBI (MOXYJIs1)
7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKThI

[Tpuka3z Munob6puayku Poccutickoii @enepanmu 7 aBrycra 2020 r. Ne 891, 3apeructpupoBaH B
Muntocre P® 24 asrycra 2020 r., peructpanuonsbiii Ne 59412, Crynentam KBI'Y noctynHsl
(OHIBI IEKTPOHHBIX Y4EOHUKOB U HAYYHOH JIUTEpaTyphl:

9BbC "Jlaup" www http://e.lanbook.com

ObC "Kuuradonn" www.knigafund.ru

7.2. OcHOBHasI IUTEPATypPa

1. KanmiutonoB .M. Beenenue B ¢pusuky sagapa u yactuil: yueOHuk. M3natenscto: ®USMATIINUT,
2010T.
2. Tropun 10.1. Yepnon W.I1. Kproukos 10.10. ®usuka. Anepuas ¢puszuka. Gusnka 3eMeHTapHBIX
yactull. Actpodusuka : yueouuk. TITY (Tomckuit [Tonutexnuueckuiit Yuausepcuret), 2009
3. MuxaiinoB M. A. SnepHas pusuka u ¢pusnka yeMeHTapHbIX yactuil: B 2-x 4. Y. 1: YuebHoe mo-
cobue. Mzmarenncto: MIIT'Y, 2011 r.

7.3. lonoTHUTEIbHAS JIUTEPATypa

1. Myxun K.H. Dkcniepumenrtanbhas snepHas gusuka. B 3-x t1. T. 3. ®usnka sneMeHTapHbIX 4a-
crun. "Jlans", 2009

2. EmenbsnoB B.M., Tumomenko C.JI., CtpuxanoB M.H. Beaenue B pelsITUBUCTCKYIO SIAEPHYIO
busuky. M3narenscto: PUSMATIINUT, 2011 r.

3. S3eB C.A. Jlekuuu o Conneunoii cucteme. "Jlans", 2011

4. Jlekuu Mo akTyajabHBIM MPOOJIeMaM SKCTIEPUMEHTAIBHOM 1 TeopeTnuecko ¢pusuku. [Tox pegak-
nuerr A.A.Ilerpyxuna, M.X.Xokonona. Jlonymeno YMO 1o KIacCHYECKOMY YHUBEPCUTETCKOMY
obpazoBanuto PO B kauecTBe yueOHOTO MOCOOMS [IJIsl CTYACHTOB BBICIINX YICOHBIX 3aBE/ICHUMN, 00Y-
yatomuxcs no cneruanbHoctd 010701-®uzuka, Hanbuuk, 2007 1., 118 cTp.

5. HeyckopurenbHas pu3nka BBICOKHX dHEpruid. Tpyabl mepBoid OaKCaHCKOW MOJIOIEKHOMN MIKOJIBI
HKCIIEPUMEHTAIBHOM 1 TeopeTrueckoi pusuxu. [Ipuansopycee, 17-21 anpenst, 2000, mox penaxuen
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A.A.Ilerpyxuna u M.X.Xokonosa, Hanpuuk 2000 r., 224 c. PekoMeH10BaHO B KauecTBe y4eOHOTO
nocobuss YMO ynuepcuteroB Poccun.

6. Tpyabl BTopoii 6akcaHCKO MOJIOIEKHOM MIKOJIBI SKCIIEPUMEHTAILHON U TEOPETHUECKON (DU3HKH.
[Tpuanebpyche, 18-24 anpens, 2001, mox penakuuenn A.A.Ilerpyxuna u M.X.XokoHoBa, Hampunk
2001 r., 192 c.

7. I 'M.BepemkoB. CTpykTypa, hu3ndeckoe cofepkanue u mpo0aemMbl cTanaapTHol Moaenn. Kype
nexuuit noxa penakiuent A.A. Ilerpyxuna u M. X. XokonoBa, KbI'Y, Hanpuuk 2002, 79 c. Pexomen-
JIOBaHO B KauecTBe yueOHoro nmocodust YMO ynuBepcuteroB Poccun.

8. ®u3MKa IEMEHTapHbBIX YacTUll U KocMuueckux aydeil. Tom.1, Tpynsl Tpetbeit bakcanckoit Mo-
JOIEKHON IIKOJIBI AKCTIEPUMEHTAIILHON B TeopeTnueckor ¢usuku. [Ipusnsopycee, 28 okTsops - 1
HOos0ps 2002 r., mox penakuuen A.A.Ilerpyxuna u M.X. Xokonosa., Hanpuuk 2003 r., 165 c.

9. Tpynb! 4-oit bakcaHCkOW MOJOAEKHON MIKOJBI SKCIIEPUMEHTAIHPHOW U TEOPETUUECKOU (DU3UKH.
[pusns0pycse, 21-26 anpens, 2003 ., mox pexakuueit A.A.Ilerpyxuna u M.X. Xokonosa, Hanpunk
2004 r., 168 c.

10. Tpyzst 3-o0if bakcanckoit MOIOAEKHOM IKOJIBI SKCIIEPUMEHTATBHON U TEOPETUYECKON (PU3HKH.
T.2. [Ipusnsbpyche, 28 okTa0ps - 1 HOs1Ops, 2002 r., mox pemakiuen A.A.Ilerpyxuna u M. X. Xoxko-
HoBa, Hanmbumk 2004 1., 178 c. PekomennoBaHo B kauecTBe y4eOHOTO mocoduss YMO yHUBEPCUTETOB
Poccun.

11. Tpyzast 5-0if bakcanckoit MOIOAEKHOM IIKOJIBI SKCIIEPUMEHTAILHON U TEOPETUYECKON (DU3UKH.
[Tpuanbbpyche, 18 - 22 anpens, 2004 r., T.2. mox penakiuenr A.A.Ilerpyxuna 1 M.X.X0KkoHOBa,
Hanpuuk 2005 1., 161 ¢. PekomennoBaHo B kauecTBe yueOHOro mocoomst YMO yHuBepcutetoB Poc-
CHUU.

12. Tpyast 5-0if bakcanckoit MOIOAEKHOM IIKOJIBI SKCIIEPUMEHTATBHON U TEOPETUYECKON (DU3UKH.
[Tpuanebpyche, 18 - 22 anpens, 2004 r., T.1. mox pemakiuenr A.A.Ilerpyxura 1 M.X.X0K0oHOBa,
Hanpuuk 2005 r., 138 c.

13. Tpynb! 6-oif bakcanckoit MOOAEKHONM IKOJIBI IKCTIEPUMEHTAIBHONW M TEOPETUIECKON (PU3UKH.
[TpusnsOpycse, 18 - 23 anpens, 2005 r., T.2. CocraButenu H.C.bap6amuna, M. A . Kpasen, A.A Ilet-
pyxuH, M.X.Xokonos, B.B.IllectakoB, Hanpuuk 2006 r., 145 c.

14. Tpyzasl 6-0if bakcanckoit MOIOAEKHOM IIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETUYECKON (DU3HKH.
[Tpuansbpyche, 18 - 23 anpens, 2005 r., T.1. mox penakumeit A.A.Ilerpyxuna, M.X.XokoHOBa,
Mocksa 2006 T., 76 c.

15. Tpyns! 7-o# bakcanckoit MOOAEKHONM IIKOJIBI IKCTICPUMEHTATBHONW M TEOPETUICCKON (DU3UKH.
[pusnsOpycse, 22 - 27 okts0pst, 2006 r., T.1. mox penakuumeii A.A.Ilerpyxuna, M.X.XoKkoHOBa,
Mocksa 2007 ., 118 c.

16. Tpyzasl 7-0if bakcaHnckoit MOOAEKHOM IIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETUYECKON (PU3UKH.
[Tpuanbbpyche, 22 - 27 oxTsa6ps, 2006 1., T.2. mox penakmueir A.A.Ilerpyxuna, M.X.XoKkoHOBa,
Mocksa 2007 ., 258 c.

17. JIekiuu 1o akTyaJbHBIM TTpoOJIeMaM dKCIIEPUMEHTAIBLHON U TeopeTudeckort pusuku. [lox pe-
nakuuenn  A.A.Ilerpyxuna, M.X.XokoHoBa. JlonymeHo YMO 1o Ki1accHYeCKOMY YHUBEPCHUTET-
ckoMy oOpazoBanuio P® B kayecTBe yueOHOT0 TOCOOMS JJIs CTYJICHTOB BBICIIUX YYCOHBIX 3aBee-
HUH, o0yJarommxcs no crernuanbHocTd 010701-dusuka, Hanpunk, 2007 r., 118 cTp.

18. Tpynb! 8-oif bakcanckoit MOOAEKHONM IIKOJIBI IKCTICPUMEHTAIBHONW M TEOPETUICCKON (DU3UKH.
[pusnsOpycee, 15 - 22 anpens, 2007 1., T.1. nox penaknueir A.A.Ilerpyxuna, M.X.XokoHOBa,
Mocksa 2008 ., 208 c.

19. Tpyzst 8-0if bakcaHckoit MOOAEKHOM IIKOJIBI SKCIIEPUMEHTAIBHONW U TEOPETUYECKON (DU3HKH.
[Tpuanebpyche, 15 - 22 anpens, 2007 r., T.2. mox penakumeit A.A.Ilerpyxuna, M.X.XokoHOBa,
Mocksa 2008 ., 201 c.

20. Tpynbr 9-oii bakcaHCKo MONTOAEKHOM IITKOJIBI SKCTICPUMEHTAIBHONW M TEOPETUIECKON (PU3UKH.
[pusnsOpycse, 19 - 24 oxtsa0ps, 2008 r., T.1. mox penakuueii A.A.Ilerpyxuna, M.X.X0oKkoHOBa,
HUAY "MUDN", Mocksa 2009 r., 138 c.
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21. Tpynst 9-o0if bakcanckoit MOOIEKHOM IIKOJIBI SKCTIEPUMEHTAILHONW U TEOPETUYECKON (DU3HKH.
[Tpuaneopyche, 19 - 24 oxTsa6ps, 2008 1., T.2. mox penakmueir A.A.Ilerpyxuna, M.X.XoKkoHOBa,
HUAY "MU®UN", Mocksa 2009 ., 314 c.

22. Tpynast Bceepoccutickoii koHdepennuu "10-as bakcanckas mMononéxHas 1IKojga dKCIEPUMEH-
TaJIbHOM U TeopeTnueckoit pusuxu", Ipusnsdpycse, 18 - 24 okTa6ps, 2009 r., T.1. mox pegakuuen
A.A.llerpyxuna, M.X.Xokonosa, HUAY "MUDHN", Mocksa 2010 r., 208 c.

23. Tpynsl Beepoccuiickoii koHpepeniuu "10-as bakcanckass MonoaéxHasi MIKoJa KCIEPUMEH-
TaabHOUN U TeopeTudeckoit puszuku", [Ipurnsopycee, 18 - 24 oxTsa6ps, 2009 ., T.2. nox penakmuei
A.AIlerpyxuna, M.X.Xokonosa, HUAY "MU®UN", Mocksa 2010 r., 287 c.

24. Tpynsl bakcanckoit monoa&xuon mkoasl Gusnkun BMILID-2012. TTpusneopycbe, Kabapauno-
Bankapus 17 - 21 nexkabpst 2012 r. Iloz. pex. n-pa ¢pus.-mat. Hayk, npod. M.X. XokonoBa. Hanbuuk,
Kabapauno-bankapckuii rocygapcTBeHHbIN yHUBepcuTeT uM.X.M.bep6ekosa, 2013 ., 130 c.

25. XokonoB M.X. N36panHbie Bonpockl ¢puzndeckoit kunetnku (Kunernueckue ypaBuenus). Hamb-
yuk, u3a. KbI'Y, 2009 r., 87 c. PekomennoBano YMC no ¢puzuke YMO 110 Ki1accCu4eckoMy YHUBEP-
CHUTETCKOMY 00pa30BaHUIO B KAUECTBE YUEOHOTO MOCOOHS JJIsl CTY/ICHTOB BBICIINX YUE€OHBIX 3aBe/Iie-
HUM.

26.A.N.Abpamos, F0.A Kazanckuii, E.C.MatyceBiuu OCHOBBI 3KCIIEPUMEHTAIBHBIX METOJIOB sIJIEp-
HO# ¢usuku, M., Atommuzaar, 1977t

27. K. KnaiiHkHEXT, JleTeKTopbl KOpIyCKYISpHBIX U3inydeHuid Mocksa, "Mup" 1990.

28. KO.II. I'anrpckuii, b.H. Mapkos, B.II. Ilepensirun, Peructpanus u cneKTpoMeTprsi OCKOIKOB
nenenusi, MockBa, Dueproaromusaar, 1982.

29. K. I'pynen, JlerexTopsl 25ieMeHTapHbIX yacTull, HoBocubupck, Cubupckuit xponorpad, 1999.
30. }O.K. Axumos, O.B. Urnarses, A.1. Kanunun, B.®. Kymnupyxk, "I1onynpoBoIHUKOBBIE 1E€TEK-
TOPBI B OKCTIEpUMEHTANIbHOU (hus3mke', MockBa, DHeproaromusaar, 1989.

31. PJ. Nolan, F.A. Beck, D.B. Fossan, "Large Arrays of Escape Gamma-Ray Detectors", Annu.
Rev. Nucl. Part. Sci. 1994, vol. 45 (1994) pp. 561-607.

32. W. Adam et al., "The development of diamond tracking detectors for the LHC", Nuclear Instru-
ments and Methods in Physics Research A 514 (2003) 79-86.

33. N.E.UponoB "COopHUK 33134 110 aTOMHOM U sipepHOit ¢pusuke",Mocksa, Aromuzaar 1971.

34. MatseeB A.B. SInepnas menunnnaa. Paguounsorons! u papmnpenaparsl [ DIEKTPOHHBIN pe-cypc]:
yuebHoe nocobue/ MarBeeB A.B.— DnekTpoH. TekcToBble AaHHble.— Omck: OMCKuii rocyaap-
cTBeHHbIM yHHBepcuter uM. D.M. JlocroeBckoro, 2016.— 128 c.— Pexum npocryna:
http://www.iprbookshop.ru/59664.html.— 3BC «IPRbooks»

35. Supik I'.B. Jlnarnoctnka OOCTPYKTUBHBIX YPOIIATHH y JETEH METOJaMU SIACPHOU MEIUITUHBI
[OnexTponnslii pecypc]/ SAupik [.B.— Dnextpon. TekctoBble nanusie.— M.: Ilequatpb, 2014.—
100 c.— Pexum nocryna: http://www.iprbookshop.ru/70511.html.— DBbC «IPRbooks»

36. YacTuuel 1 aTOMHBIE A1ipa. 3ajaul C PEIIEHUSIMU U KOMMEHTapUsIMHU [ DJIEKTPOHHBIN pecypc] :
yaeoHnoe nocodue / ['onuaposa H.I'., MUmxanoB b.C., Kaiutonos .M. - M. : ®©USMATIIUT, 2013.
- http://www studentlibrary.ru/book/ISBN9785922114592.html

7.4. UnTEepHeT-pecypcehl

http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/
0bwue uHopmayuonHvle, CNPABoUHbIe U NOUCKOBbLE:

1. CnpaBounas npaBoBas cucrema «lapant». URL: http://www.garant.ru.
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http://www.isiknowledge.com/

2. CnpaBounas npasoBas cuctema «Koncynsrantllmoc». URL: http://www. consultant.ru

IlepedyeHb aKTyaJbHBIX 3JIeKTPOHHBIX HH(POPMALMOHHBIX 023 JAHHBIX,
K KOTOpPBIM obOecnevyeH aoctyn moab3osareasam KbI'Y (2022-2023 yu.r.)

Nen/ | Haumeno- Kparkas xapakrepu- Anpec caiita | HaumenoBa- | YciaoBus
I | BaHHe dJIeK- CTHKA HHe OpraHM3a- | J0cTyna
TPOHHOIO HMHU-BJIa-
pecypca AeabLAa; peK-
BU3HMTHI 10T0-
BOpa
1.| Hayunas | Dnexrp. OubaroTeKa http://elibrary. | OOO «HOb» [Tonnbrit
JJIeKTPOH- | HAYyYHBIX TyOJIMKaLui - ru JOCTYTI
Hast 6ubmo- | 0x0Js10 4000 MHOCTPAaHHBIX
Teka (HIB | 1 3900 oTeuecTBEHHBIX
PODPN) Hay4HBIX JKypPHAJIOB, pe-
dbepatel myonmkanuii 20
TBIC. )KypHAJIOB, a TaKXXe
onucanus 1,5 MIH. 3apy-
OEXHBIX U POCCUHCKUX
nuccepranuii; 2800 pocc.
KYpHaJIOB Ha 0e3BO3ME3/I-
HOM OCHOBE
2.| baszanpan- | HammonanbHas undopma- | http://elibrary. | OOO «H3b» | ABtopuso-
HbIX Science | IMOHHO-aHATUTUYECKAS ru JIuneH3uoH- | BaHHBIH J10-
Index CUCTEeMa, aKKYMYIIUPYIO- HBII I0TOBOP CTYII.
(PUHILY) tast 0osiee 6 MUJIIMOHOB Science Index | Ilo3BomsieT
MyOIMKAIUN POCCHIICKUX NoSIO- JIOTIOJTHSATD
aBTOPOB, a Takke HHpOp- 741/2022 Y YTOYHSTh
MaIuio 00 X HUTHPOBA- ot 19.07.2022 | cBeneHus o
Huu u3 6omnee 4500 poc- T. nmyOauKa-
CHIMCKHX JKypHAJIOB. AKTHBEH 110 USX y4e-
31.07.2023r. | aeix KBI'Y,
UMEI0-
HIUXCS B
PUHI]
3.| OBC «Kon- | 13800 u3manwuii mo BceM http://www.st | OOO «Ilonu- IMomHEIH
CYJBbTAHT | O0JIACTSIM 3HAHUH, BKIIIO- udmedlib.ru Texpecype» | poctyn (pe-
cTyaeHTa» | yaet 6oiee yem 12000 http://www.m | (. Mocksa) TUCTpaLus
Y4eOHUKOB U y4EOHBIX edcollegelib.r Jdorosop o IP-
noco6uii g1 BO u CIIO, u Ne310CJ1/08- agpecaM
864 HanMeHOBaHUH Kyp- 2021 KBI'Y)
HasioB U 917 MmoHoOrpa- Ot 30.09.2021

¢uit.

T.
AKTHBEH TI0
30.09.2022r.
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http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

«duekrpon- | Komreknus «Mennunna http://www.st | OOO «Ilomu- [Tonubii
Has 6ubamno- | (BO) I'DOTAP-Menua. udmedlib.ru Texpecype» | poctyn (pe-
Teka TexHu- | Books in English (kauru (r. Mockga) TUCTpAIs
YEeCKOoro Ha aHTJIUHCKOM SI3BIKE)» Jorosop o IP-
By3a» (QbC Ne701KC/02- azpecam
«KoHncyib- 2022 KBI'Y)
TAHT CTYy- ot 13.04.2022
JAEHTA») T.
AKTHBEH TI0
19.04.2022r.
IbC DJIEKTPOHHBIE BEPCUH https://e.lanbo 000 «39bC [Tonubri
«JIaHb» KHUT BEIYIIUX HU37a- ok.com/ JIAHb» (r. noctyn (pe-
TEIBCTB YYeOHOU U Hay4- Cankr-Ilerep- | ructparus
HOM JTUTEPaTypHl (B TOM Oypr) o IP-
YHCJIe YHUBEPCUTETCKUX JoroBop aapecam
W3/1aTeNIbCTB), TaK U dJIEK- Ne6EIN/223 KBI'Y)
TPOHHBIE BEPCUU TIEPUO- ot 15.02.2022
IUYECKUX U3JaHUH 110 I.
pa3IMYHbIM 00JIaCTIM AKTHBEH 10
3HAHUH. 28.02.2023r.
Hanmo- OObenMHEeHHBIH 3J1eK- https:/u36.pd | PI'BY «Poc- Hoctyn ¢
HaJbHasl | TPOHHBIN KaTanor GOoHI0B CHIACKas TOCY- | DJIEKTPOH-
JJIeKTPOH- | POCCUHCKUX OMOIHOTEK, JapCTBEHHAs HOTO Y-
Hasi OM0JIM0- | COEepIKAIIMI OuoOIIMoTEKAY TaJIbHOTO
Texka PI'B | 4 331 542 351eKTpOHHBIX Horosop 3ayia 6uo-
JTIOKYMEHTOB 00pa3oBa- Nel01/HOB/16 | nmotexu
TEJIBHOTO U HAYYHOTO Xa- 66-11 oT KbI'Y
pakTepa o pa3audHbIM 10.09.2020r.
OTpacisiM 3HaHUU CpokoM Ha 5
JeT
IBbC 107831 myOnukamuii, B http://iprbook | OOO «Aii IIn [Tonnsrii
«IPRbooks» | T.u.: 19071 — yueOHBIX U3- shop.ru/ Op Memuna» | noctym (pe-
naHui, 6746 — HayYHBIX (r. CaparoB) | rucrpamus
n3gannit, 700 KOJIIeKIui, Jorosop o IP-
343 xxypnana BAK, 2085 Ne9200/2211 aapecam
ayIMOU3TaHHIA. ot 08.04.2022 KBI'Y)
r.
AKTHBEH TI0
02.04.2023r.

IBbC DNEeKTPOHHBIE BEPCUU https://www.b | OOO «Dnek- [Tonnprii
«lOpaiiTy | yueOHON U HAyYHOH JIHUTE- iblio- TPOHHOE M3/a- | NOCTYyI (pe-
aast CIIO | paTypsl U30aTENbCTB online.ru/ TEJILCTBO TUCTpaLUs

«}Opaiit» qs CI110 u FOPAWT» (r. o IP-
ANEKTPOHHBIC BEPCHH TIe- Mockga) azpecam
PHUOAMYECKUX U3AaHUH 1O Jorosop KBI'Y)

Pa3IUYHBIM 00JIACTSIM
3HaHUM.

Nel192/EI1-223
0129.10.2021
T.
AKTHBEH II0
31.10.2022 1.
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http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/

9. | Polpred.com | O630p CMU Poccun u 3a- | http://polpred. 000 Hoctyn no
. HoBocTn. | pyOexns. [lonHble TEKCTHI com «ITonmpen [P-anpecam
O0630p + ananurtuka u3 600 uzna- CIIPaBOYHUKN) KBI'Y
CMM. Poc- | Huii o 53 oTpacisiam be3Bo3mMmesaHo
cusl 4 3apy- (6e3 oduru-
0exbe aJIBHOIO JI0TrO-
BOpa)
10|, Mpe3unent- | bonee 500 000 snextpon- | http://www.pr | ®I'BY «lIpe- | ABropuso-
cKasi 0M0- | HbIX JOKYMEHTOB MO MC- lib.ru 3UACHTCKAs BaHHBIN J10-
JuoTeka uM. | Topun OteyecTsa, poc- oubIMoTeKa CTYTI U3
B.H. Eab- | cuiickoil Tocy1apCTBEH- um. b.H. Enb- OonoIIHMO-
HMHAa HOCTH, PYCCKOMY SI3BIKY U nuHa (T. TeKu (ay.
[paBy Cankr-Ilerep- Ne214)
oypr)
Coryamenue
oT
15.11.2016r.
Cpoxkom Ha 5
net (C manb-
Heumen npo-
JIOHTAIKEe)

1. Caiit kadeapsr Teopernyeckoit Gpusuku: http://ffkbsu.ru/department/tf .

2. DnekrponHnas nouta kadenpsl: E-mail: ktf @kbsu.ru.

3. http://www.ufn.ru/

4. http://www.inr.ru/

7.5. MeToanyeckue yKa3aHus K JEKIUAM U MPAKTHYECKUM 3aHATUAM

Jlexuuu - Benymasi opma o0ydeHHsI, OHA SBJISIETCS METOJMUECKOW M OPraHU3aI[IOHHON OCHO-
BOM MOCTAaHOBKHU INPENoOAaBaHus JUCLUIUIMHBL. Bee npyrue gpopmsl (IpakTH4ecKue 3aHATUs, CaMo-
CTOsITeNIbHAS PadoTa CTYACHTA) KAJIEHAAPHO JOJDKHBI CIIEIOBATh 32 JICKIUEH, T.€. JOJDKHBI OBITh TPU-
BsA3aHbl TCMATHYECKU K HUM.

VYueOHast paboTa npemnoaaBarens 10 KHa 00ecreurnBaTh PABHOMEPHOCTh y4eOHOM Harpy3KH CTY-
JIeHTa B Te4eHHe Bcero cemecrpa. [loaroMy 3amaHus Ha Bce BUBI pabOTHI U CHHMCOK JIMTEPATYpPhl
BBIJIAIOTCS B IIEpBOii Henene yueOHoro roja. Coaeprkanue MepBbIX JEKIUN U APYTHX BHIOB 3aHATUI
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http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/
http://geofiz.kbsu.ru/
mailto:ktf@kbsu.ru
http://www.ufn.ru/
http://www.izmiran.ru/

JIOJKHBI OBITH TAKUMH, YTOOBI CTYZICHT MOT' He3aMeITUTEIbHO MPUCTYIHUTD K BBIITOJHEHHUIO JIOMAIII-
HUX 3a7aHui. B Havane cemecTpa Ha3HAYAIOTCS KOHCYIBTAIIMH U CPOKH KOHTPOJISI CAMOCTOSATEIIEHON
paboTHI CTYIEHTOB.

Koncynpranum npesHazHadeHbl 115 OKA3aHUS METOIUYECKH LEJIECO00pa3HON IOMOIIH CTY/CH-
TaM B HX CaMOCTOSITEIbHOI padoTte. B TO jxe Bpems OHM SBIISIOTCA CBOCOOPA3HOIM 00paTHOM CBS3bIO,
C ITOMOIIBIO KOTOPOH MPenoaBaTelb BELICHAET CTENIEHb YCBOCHUS CTYJACHTaMH IPOTrPaMMHOTO Ma-
Tepuaa.

B Hauane ka)kaoro cemecTpa CTy/ICHTaM IepenaeTcss Ha OyMaskHBIX U AJICKTPOHHBIX HOCHUTEIISX
uH(OpMaLKs O BBIOJIHAEMBIX AOMAIIHUX padoTaxX, CpOKax MX CHAYd M 3aLIUTHI, BOIPOCHI K peii-
THUHTOBBIM KOHTPOJIHBIM MEPOIIPHUATHSM, BOIIPOCHI K 3a4eTaM U SK3aMEHaM.

B xone y4eOHBIX 3aHATHH W KOHCYJBTAIMH IMPerojaBaTellb MOMOTAeT CTYACHTY MPaBUIBHO U
HauOoJree mesecooOpa3HbpIM 00pPa30M pacipeIeIuTh BpeMs JIJIsl CAMOCTOSTEILHOM pabOThI B TCUCHHE
BCEro cemecTpa, obpamas 0coboe BHUMaHNUE Ha PETYSPHYIO CUCTEMaTHYECKYIO0 paboTy HaJ yueo-
HBIM MaTE€pHaJIoOM, YKa3bIBaeT CTYJCHTY Hanboee Tpy10EMKHE BOIPOCHI, TPEOYIOIINE HanOOIBIINX
BpeMEHHBIX 3aTpar. CleayeT mpeaocTepedb CTYJAeHTa OT IUPOKO PACIPOCTPAHEHHBIX OMIMOOK B ca-
MOCTOSITEIBHOM paboTe, KOrja OH HAKaIUIMBAeT YPE3MEPHOE KOTMYECTBO HE3AIUIIEHHBIX JOMAIIl-
HUX 33J[aHUH, IEPEHOCUT BBIITOJHEHHE U 3aIUTy paOdOT HAa KOHEIl CEMECTpa U T.]I.

[Tpu BeIMOTHEHNH U 0)OPMIICHHN AOMAIIHUX 3aJaHUH CTYJCHT CTAJIKHBACTCS C MHOXECTBOM
BOIIPOCOB, KOTOPBIE HE M3JIAralOTCs WM HEIOCTATOYHO MOSICHSIOTCA B TEXHUYECKOW YaCTH JUCIH-
IUTMHBI; Y HETO BO3HUKAIOT TPYAHOCTH U3JIOKEHHS XO/a PELICHUs 3a/1a4H, CII0OCO00B apryMEeHTHPO-
BaHUS IPUHUMAEMBIX PELICHUH, CTPYKTYpUpOBaHUs U oopMmiieHus 3anuceit u T. 1. [IpenonaBatens
JIOJDKEH OKa3aTh COOTBETCTBYIOIIYIO TOMOIIb B IPEOIOTICHIH TaKHX 3aTPYAHCHHH.

[Tpu BbIoTHEHUN padOT, B KOTOPBIX MIPUMEHSETCS BEIYUCIUTENbHAS TEXHUKA, TPEOYETCsl COCTaB-
JIeHHE 1 OTJIaJIKa KOMITBIOTEPHOH MPOTrpaMMBbI MJIH UCIIOJIB30BaHUE TOTOBBIX POrPAMMHBIX ITPOTYKTOB
JUISL pYYHOT'O CU€Ta, CTYJICHTY JIOJKHBI OBITh 1aHbl MHCTPYKLUH, KOHKPETHBIC YKa3aHHS U T.].

He cnenyer cTyaeHTy MPOBOJUTH BHIYMCICHHS C H3JIUIIHE OOJIBIINM YHCIIOM 3HAYAIUX IUQD.
Heo6xoauMo MosiCHUTE €My, YTO COXpaHEHHE B 3aITUCH 4yKcia (pe3yIbTaTaX BHIUMCICHUH) YeThIPEX
3Havamux mudp odecrneynBaeT HEOOXOAMMYIO TOYHOCTh B pacuérax.

Crenyer oOpaTuTh BHUMaHHE CTyI€HTA IIPU 0OPMIICHHH pabOT, 4TO B HaYase KaKJ01 3a/1aun
JIOJDKHBI OBITH TIPUBEJICHBI €€ HOMEp, TEKCT yCIOBHS, pacuéTHas cXeMa M TalJnIa CXOAHbIX TaH-
HBIX, a TAK)KE, YTO BCE MOCIEAYIONINE BBHIKIAIKU JTOJKHBI IPEACTABIATh CO00M CTPOHHYIO JIoTHde-
CKYIO TIOCJIC/IOBATEIEHOCTh U COMPOBOXKIATHCS JJAKOHHYHBIM MTOSCHUTEIEHBIM TEKCTOM.

Kak npasuiio, mpu npoBepke padoT mpernogaBaTesieM 00HAPYKUBAIOTCS OIINOKH, HETOYHOCTH
B pacdérax, KOTOpbIE CTYJCHTY HEOOXOIMMO HCIIPaBIIATh. 3aMEeYaHus IPENoAaBaTeNsl JOJDKHbI ObITh
JOCTaTOYHO MOAPOOHBIMH, SICHBIMU JUIs CTyJeHTa. Ecu 3aMeuaHust MeJIKUEe 1 HEMHOTOYHCIICHHBIE,
TO MOXKHO Pa3pelIuTh CTYACHTY YCTPaHUTh MX NPSIMO Ha MEPBOHAYAIBHBIX JHCTax 3anmuceid. Eciu
K€ OHM MHOTOYHCIICHHBI WJIM TaKOBBI, YTO BBI3BIBAIOT CYIIECTBECHHbIC U3MEHEHHUS B TIOCIIETYIOLTIX
pacdérax, TO IpeIaraeTcs BBIMOJHUTE PaboTy 3aHOBO. IIpy MOBTOpHOM IpeacTaBIeHUN PabOTHI
CTYACHT 00s13aH NpHIarath NepBOHAYAIbHBIC 3aIMCH C 3aMEYaHUSAMH, YTO YCKOPHUT €€ IPOBEPKY.

Kaxnas pabora mpuHUMaeTcs ¢ 3alIMTON U BHICTABICHUEM OICHKHU. [Ipu 3TOM yduThIBatoTCS
Ka4eCTBO BBITIOJIHEHUS 331aHUs, TEXHUUECKHIE 3HAHUS CTYIEHTa [0 TeME, €ro YMEHHsI U HaBBIKU pe-
IIEHUs] KOHKPETHBIX MPaKTHYECKHUX 3amad. [Ipu HeymoBIeTBOpUTENbHO 3amuTe paboTa HE 3acUH-
TBIBAETCSI, CTY/ICHTY MpeJiaraeTcs HOBTOPHAs 3aIUTA MU BBIAETCS APYTOe 3a/1aHUE IS BHITIOJTHE-
HHSI BHOBb.

7.6. IlporpaMmMHoe oOecnieueHHe COBpPEeMEHHBIX
HH(OPMANMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTH A

[Tporpammuoe obecneuenue KT cocTouT U3 371€MEHTOB:
1) anexTponHas 6MOIMOTEKA yUeOHUKOB M YICOHBIX TTOCOOUH IO TUCIIUTIIINHE
«J1eTeKTOpBI PTIEMEHTAPHBIX YaCTHUID;
2) 3IEKTPOHHBIEC YUeOHbIE TOCOOUs (METOIMUECKHE YKa3aHUs U3JaHHbIe Kadeapon);
3) 6aHK TECTOBBIX 3aJaHHI JJIsl aBTOMATHU3UPOBAHHOTO KOHTPOJISI 3HAHUHN CTYICHTOB;
4) snexkTpoHHBIN KOHCTEKT Jekuuid (DKJI) mpenomasarens;
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5) KOHTPOJIbHBIE BOIIPOCHI U COAEP>KAHUS TOMAILIHUX 3a/laHui;
8) CIIUCOK JIUTEpATyphl O JUCLHUILINHE;
9) snexTpoHHas 6uONMHOTEKA Kaheaphl TCOPETUIECKON (PU3UKH.

8. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHMIIIIMHBI

- AynuTtopus 1Sl YTEHUs JIEKIMHA ¥ TPOBEJCHUS TPAKTUUECKUX 3aHATHIA, 000pYyJOBaHHAS MYJIb-
TUMEIUIHHBIMU TEXHUYECKUMU CPEICTBAMH O0YICHHUSI.
- KommbroTepHslii Ki1acc 1l MPOBEIEHUs BCEX BUOB KOHTPOJIbHBIX MEPOTIPUSATHI C TOMOUIbIO
KOMITBIOTEPHOT'O TECTUPOBAHMUS.
- O6opyoBaHUE U CTEH/IBI.
8.1. TpeGoBaHusl K MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHHI0
Jnia peanuzanuu paboyeii mporpaMMbl IUCHUTIIIMHBI UMEIOTCS ClIeHUaTbHbIE TOMEIEHUS IS
MPOBEJICHUS 3aHITHIA JICKIIMOHHOTO U CEMHUHAPCKOTO THUIIA, TPYMIIOBBIX W WHAMBUAYAIbHBIX KOH-
CYJIbTAIN, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalliu, a TAKXKe MOMEILIEHHUs Il CAMOCTO-
ATEIBHON pabOTHl M MTOMEIICHUS Ul XpaHEHHsI M MPOPUIAKTHUECKOTo 00CTyKHUBaHU 000pyI0oBa-
Husl. CriennaabHble TOMEIIEHNS YKOMIUIEKTOBAHbI CHISIHAIN3UPOBAHHON MEOENbIO U TEXHUUECKUMU
CpeacTBa OOyUYeHUs, CITYKAITUMHU JIJIsl TIPEICTaBICHUs HH(GOPMAIIUU OOJIBIION Ay AUTOPHH.
[Ipu mpoBeneHny 3aHATUN JEKIIMOHHOTO/ CEMUHAPCKOTO THTIA 3aHATUN UCIIONB3YIOTCS:
JAUUEH3UOHHOE RPOcPAMMHOe 0fecneuenue:
- IIponyxTter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);
AHTHBUpYCHOE mporpammHoe obOecrneueHne Kaspersky Endpoint Security CrangapTHbIi
Russian Edition;
Brerancnurensnas cpena MathLab: nomep munensun 40811750,
€80000H0 pacnpocmpansemvle NPOSPAMMbL:
— Academic MarthCAD License - MmaTemaTH4eckoe mporpaMmmMHoe o0ecredeHne, KOTo-
pO€ MO3BOJISIET BHITIOJIHSATH, aHAJTU3UPOBATh BaKHEHIIINE HHXEHEPHBIE pacyeThl U 00-
MEHUBATKLCS UMU;
—  WinZip myist Windows - mporpaMm Jij1st CKaTHs M pacliakoBKH (paityios;
— Adobe Reader nns Windows — nporpamma juis urenust PDF daiinos;
— Far Manager - KOHCOJIBbHBIH (aiiIoBBIil MEHEDKEp AJIS OTIEPAlMOHHBIX CHUCTEM CeMeN-
ctBa Microsoft Windows.
[Ipu ocymiecTBiIeHNH 00pa30BaTENBHOIO MpoIlecca CTYAEHTaMH U MPEIo/iaBaTeeM HCIOb-
3YIOTCS ClleAyromue HHPOpMAIMOHHO cripaBouHble cucTeMbl: DBC «AnlludDpoykcey, 9bC «Kon-
cynbTaHT crygenTay, CIIC «KoncynbtanT mmocy, CIIC «"apanTy.

8.2 Ocol0eHHOCTH peau3auMy AUCHMIIMHBI 1JIs1 HHBAJIHMAOB M JIHI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 30POBbSI

JlJis CTyIEHTOB C OTpaHMYEHHBIMU BO3MOYKHOCTSMU 310POBbsSI CO3/IaHbI ClielhaIbHbIE YCIIO-
BUS 7S TosTydeHus oopaszoBanusd (aya. 145 I'K). B mensx 1ocTynHoCTH NOMy4eHUs BhICIIEro o0pa-
30BaHUs 110 00pa30BaTEIbHBIM POTPaMMaM MHBAIMIAMH U JIMLIAMU C OTPAHUYEHHBIMH BO3MOYKHO-
CTSIMH 3JI0POBbsI YHUBEPCUTETOM 00ECIIEYMBACTCS:

1. AnbTepHaTHBHAs BepcHs OPHUITHATBHOTO caiiTa B ceTH «VIHTepHeT» s Cl1ab0BUIAIINX

2. JIns MHBAJMIOB C HAPYIICHUSIMU 3peHUS (CITa00BUASIINE, CIICTIBIC)

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00 yJarOIIEMYCsi HEOOXOIUMYFO TTIOMOIITh, TyOITH-
pOBaHME BCIYX CIPABOYHON MH(POPMAIMH O PACIIMCAHUY YUCOHBIX 3aHSITUI; HATUYHE CPEICTB IS
YCHJICHHSI OCTATOYHOTO 3pPEHUS, OpailIeBCKON KOMITbIOTEPHOW TEXHUKHU, BUICOYBEITUIUTEINICH, ITPO-
rpaMM HEBH3YyaJbHOTO JIOCTyNa K MH(POPMAIINH, IPOTPAMM-CHHTE3aTOPOB PEUYU U APYTUX TEXHUYE-
CKHUX CpEJACTB IMpHeMa-lieperadn yueOHoM MHGOpMaluu B JOCTYMHBIX GopMmax Ui CTYyJEHTOB C
HapYIIEHUSIMH 3PEHUSL;
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- 3aJIaHUS JUTS BBITIOJTHEHUS Ha SK3aMEHE 3a4UTHIBAIOTCSI ACCHCTEHTOM;

- MIChbMEHHBIC 3a/IaHUS BBITIOJIHIIOTCS Ha Oymare, HaJIMKTOBBIBAIOTCSI ACCUCTEHTY 00ydaro-
HIAMCS

3.J171s1 MHBAJIMIIOB U JIUI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3[TOPOBBS TI0 CITYXY (c1ab0cbI-
miaiue, rryxue):

- Ha 3a4eTe/IK3aMEHE MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIHNH CTYIEHTY HEOOXOJIMMYIO TEX-
HUYECKYIO TIOMOIIIb C y4E€TOM HHINBUIyaTbHBIX 0COOEHHOCTEH (OH TOMOTAET 3aHITh pabouee MeCTO,
NIepeABUTAThCS, IPOYNTATH U ODOPMUTH 3aJaHKE, B TOM YHCIIE 3AITMCHIBAsI 11O/ AUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOIUTCS B MUCHbMEHHOU (opMe;

4. JInst M'HBAJMIOB | JIWII C OTPAaHHYCHHBIMHI BO3MOKHOCTSIMH 37I0POBBSI, UMEIOIINX HAPYIIIe-
HUS OMOPHO-/IBUTATEIILHOTO ammapara, Co3aHbl MAaTepUATBHO-TEXHUYECKUE YCIIOBUSI 00eCcTieunBa-
IOIIIE BO3MOKHOCTh OCCIIPETSATCTBEHHOTO IOCTYyMa 00YJaroNuXCs B yueOHBIE TOMEIICHUS, 00BEKTY
MUTaHMS, TyaJeTHBIE U JIPYTUe MOMEIIEHUSI YHUBEPCUTETA, & TAK)KE MPEObIBAHUS B YKa3aHHBIX T10-
METIEHHX (HaJHYue paCIIUPEHHBIX TBEPHBIX MIPOEMOB, TOPYYHEH U APYTHX MPUCTIOCOOIICHUH ).

- MUChMEHHBIC 33JJaHMsI BBITIOTHSIOTCS HAa KOMIIBIOTEPE CO CIICIMATU3UPOBAHHBIM IPOTPaAMM-
HBIM 00€CIIeYCHNEM HITH HaJMKTOBBIBAIOTCS ACCHCTEHTY;

- 110 JKEJIAaHWIO CTYACHTA YK3aMEH MPOBOJUTCS B YCTHOU (hopme.

OOyuaromuecss U3 YMCIa JIMI C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 37I0OPOBbSI 00ECTICYCHBI
DIIEKTPOHHBIMU 00pa30BaTENILHBIMHU pecypcaMu B GopMax, aJanTHPOBAHHBIX K OTPaHUYCHHSIM X
3JIOPOBBSI.
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[Ipunoxenue I
(obs13aTenbHOR)

®opma 10N0JHEHNI U U3MEeHEeHU#l B pado4eii mporpaMmme JUCUUIIIMHBI

JlonotHeHNsl ¥ U3MEHEeHUs1 B padoyeil mporpamme
AMCHUIJIMHBI HA 20 /20 yu.r.

YTBEPXIAIO
IIpopexrop o YP

«_» 20 r.

B paGouyto mporpaMmy BHOCATCS CIEIYIOIIUE U3MEHEHUS:

D) ;

)
WJIU JIeTIAeTCsl OTMETKA O HEelleJIeCOO0Pa3HOCTH BHECEHUS KaKUX-JIMO0 N3MEHEHU Ha JTaHHBIN y4ueo-
HBIA o1

Pabouas nmporpamMma repecMOTpeHa Ha 3aceIlaHuu Kadepbl

(mata, HOMep MPOTOKOJIA 3aceAanus Kadepbl, MOANKCH 3aB. Kapeapoii).

OZIOBPEHA na 3acenanuu METOJUYECKON KOMUCCUHU, TPOTOKOI Ne OT 20 r.

[Ipencenarens METOAMYECKOW KOMHCCHH TI0 HAMPABICHHUIO IMOJATOTOBKH

wugp Haumenosawue JUYHASA NOONUCD pacuughposka noonucu dama

COI'JTACOBAHO:
3aBenyronmii kagenpoit
HaumeHoganue Kageopvl JIUYHAST ROONUCD pacuugposka noonucu oama
o o*
3aBenyrounii kadenpoit
HaumeHoganue Kageopvl JIUYHAST ROONUCD pacuugposka noonucu oama

3aBeyIOMN OTACIOM KOMIJIEKTOBAHHSI HAYYHOM OUOTHOTEKH

JUYHASL ROONUCD pacuiughposra noonucu dama

Hexan (JupexTop)

HaumeHoganue Gaxynbmema (UHCMUmMyma) JAUYHASI NOONUCD pacuugposka noonucu oama

JlomonmHeHUs 1 U3MEHEHUST BHECEHBI B 0a3y JaHHBIX Pab0YHMX MPOTrpaMM JUCITUTIINH
Hauvanrauk YMY

JIUYHASL NOONUCD pacuiughposka noonucu dama

" - IIpM BHECEHHMH M3MEHEHHH B pa3iensl 1-4 paboueii mporpamMmel
" - pu BHECEHUU M3MEHEHUH B 11.7.1-7.4 paboueit mporpamMmel
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MpunoxeHne B

IIpunoxenue B (06s13aTe1bHOE)
B1 ®opma jucra corsiacoBanusi padbo4yeil NporpaMmbl IUCUUIIJIMHBI
OOII BITO noaroroBku 0akajaaBpa u CenuaJIncTa

K npukasy Ne

JIMCT
COrJIacoBaHus padoyei MporpaMmbl
HamnpasneHnue noaroroBku:

KOO U HANMCHOBAaHUEC

CrenuanbHOCTh:

KO U HANMCHOBAaHHUEC

Crenuanu3ams:

HaAaNMCHOBAaHUC

JucnuniuHa:

dopma o0yueHHS:

(0uHas, OUHO-3A0YHAS, 3004HAS)

VY4eOHBbIii roj

PEKOMEHIOBAHA 3acenanuem kadeaps

HanMCHOBAaHUEC Ka(bez[pm

npoTokoa N or" " 20 T

OTBeTCTBEHHBIN UCTIONHUTEIb, 3aBeAYIOMNI Kadeapoit

HAaMMCHOBAHHUC Ka(l]e,[[pbl IIOOITUCH paCIHI/I(I)pOBKa IIoAIIMCHU Jarta
HUcnonuurenu:
JOJDKHOCTb IOAIINCH pacu.m(prBKa IOoAITUCH Jarta
JOJDKHOCTh IOAITNCH pacu.m(bposl(a IoAIMUCHU Jarta
T.]I.
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B paboyell mporpaMMe AUCHUILTUHBI « Sl 1epHo-hru3nueckiue MeTo sl U MPHOOPHI B METUITTHE»

JINCT UNBMEHEHMU (IONTOJTHEHU)

IIpuniaoxenne Nel

no HanpasieHuto moaAroToBku 03.03.02 dusuka (Ilpoduns: «Menuuuackas Gusnukay)
Ha 2022 — 2023 y4eOHblil o1

Ne
n/n

JuaemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX U3MEHEHUI
(10MmOTHEeHUI)

IIpumeuanue

OO0cyxeHa 1 peKOMEHJ0BaHa Ha 3aceJaHu Kadeapbl TCOPETUUECKON U IKCIIEPUMEHTATLHON (u-

3UKHU

[TpoTokomn Ne OT «__ »

3aBenyromnuii kageapoit

202 T
/M.X. X0koHOB/

noonuce

pacwugposka noonucu

dama
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IIpuiaoxenne Ne 2
Pacnpenesienne 6a/1J10B TeKy1ero U pyoe;KHoro KOHTPOJIst

Cymma 6annoe

Nen/n Buo konmpona Oowan 3-2
1-a mouxka | 2-a mouka
cymma mouka
1- | Ilocewernue 3anamuii 00 10 6an- 00 3 0. 00 30. 00 46.
7108
2- | Texywquit KonmpoJib: 0o 30 oan- 0o 10 o. 0o 10 o. 0o 10 o.
7108
Omeem na 5 eonpocoe om0 00l56. | om00056.| om0O0oo5| om0oo5
0. 0.
[ToHBIN TPaBUITEHBIN OTBET o 15 oan- 50. 50. 50.
JIOB
Henomnxelil npaBUIIbHBINA OTBET or3 g0l56.| orln056.| orlmoS5| orlpos
0. 0.
OTBer, coaepXamuii HEeTOUYHOCTH, 006. 06. 06. 0 6.
OIIMOKHU
Boinonnenue camocmosmenvuuix
3a0anuil (pewienue 3a0ay, Hanuca-
Hue pegpepamos, 00K1ao ) om0 00l56. |om00056. | om0do5 |om0oadol
0 0
1. | Pybesicnulit KOHmMpo.ib 00 30 oan- 00 10 o. 00 10 6. 00 10 6.
7108
TECTUPOBAHUE ot 0- 1o 126. | ot 0- 10 406. or 0-to | ot 0- 10
40. 40.
KOJIJIOKBHYM or0101806. | or01066.| or0Omo6| or0mo06
0. 0.
Hmozo cymma mexywiezo u py-
0eXHCHO020 KOHMPOJIA 0o 700annoe 00 230. 00 230 00 240
IlepBbiii JTanm  (0a30BbI)ypo-
BeHb) — OIlEHKA «Y/O0BJIETBOPH- HEe MeHee | He MeHee 12 |  He MeHee | He MeHee
TeJbHO» 360. 0. 126 126
Bropoii Tan (mpoaBuny- | Mmenee 70 0.
ThIil)ypOBeHb) — OIlEHKA «XO- (51-696.) | menee 236 | wMenee 23 MeHee
poLIo» 0 246
Tpertuii 3Tan (BbICOKHH YPOBEHb)
- OLIEHKA «OTJIMYHO» He MeHee 70 | He MeHee 23 | He MeHee | HeE MEHee
0. 0. 236 246

29




TEKYIINUU U PYBEKHBIN KOHTPOJIb

IIpuaoxenne Ne 3

Ce- [Ikana oreHUBaHU
MecTp
0-35 6amnoB 36-50 6ammoB 51-60 6ammoB 56-70 6anmoB
5 YactuuHoe nocewe- | IlonHoe min yacTuy- [Tonnoe nnu ya- ITonHoe nocerienue
HUE ayJAUTOPHBIX 3a- | HOE MOCEIIEHHNE ayIi- | CTHYHOE TIOCEIICHNE | ayIUTOPHBIX 3aHs-
HATHI. HeynoBneTBo- | TOpHBIX 3aHATHH. Ya- | ayaUTOpPHBIX 3aHs- THH.
PUTENBHOE BHITIONHE- | CTHYHOE BBHIMOJHEHUE THH. [TomHoe BRIMONTHEHME
HUE MPAKTUYECKUX | MpakTH4eckux paboT. | IlomHoe BBIMIONHE- | W 3aIMTa IpaKTHYe-
pabor. Ilnoxas moa- Brimonnenue KoH- HHUE MPAKTUIECKUX CKUX 3aHsATHH. BoI-
rOTOBKa K OaJUIbHO- | TPOJBHBIX padoT, Te- pabor. MOJTHEHUE KOHTPOJIb-
PEUTHHTOBBIM MEpPO- | CTOBBIX 33/IaHWH, OT- | BBIMONHEHNE KOH- | HBIX pa0OT, TECTOBBIX
npusatusiM. CTyaeHT BETHI Ha KOJUIOKBH- TPOJIBHBIX PadoT, 3aJaHUH{, OTBETHI HA
HE JIOITyCKaeTcs K yMe Ha OLIEHKU «yJ0- | TECTOBBIX 3a/JaHHMH, KOJIJIOKBUYME Ha
POMEXYTOYHOH at- BJICTBOPUTEIIHLHOY. OTBETHI Ha KOJIJIO- OIIEHKH «OTIHYHOY.
TeCTalluK KBHYME Ha OIICHKHU
«XOPOLIOY.
INPOMEXYTOYHASA ATTECTALMSA
Cemectp [lIxana oreHUBaHUS
HeynosnerBopu- Y 10BIE€TBOPUTEILHO Xoporio OTinaHO
TEIHHO (61-80 6amoB) (81-90 6amnoB) (91-100 6amtoB)
(36-60 GanoB)
5 Crynent umeet 36-60 | Ctynent umeet 36-50 Crynent umeer 51-60

0aJIJIOB IO UTOTAM Te-
KYIIETO U PyOSIKHOTO
KOHTPOJISA, Ha DK3a-
MEHE HE J]aJl TIOJTHOTO
OTBETa HU Ha OJIH
BOIIPOC.

CryneHTt umeer
36-45 OanoB 10 UTO-
raM TeKyIIero u py-
0eXHOTr0 KOHTPOJIS,
Ha dK3aMeHe Jajl MoJjl-
HBIH OTBET TOJIBKO Ha
onuH Bompoc. [lpu
pelieHny 3a1a4 00y-
Yaruumica Jomyc-
KaeT rpyOsie
OITMOKY, JTACT HEBEP-
HYIO OIICHKY CUTYaIliH
u pemieHo MeHee 50 %
3a1ad.

0aJIJIOB IO UTOTAM Te-
KYIIETO U PyOSIKHOTO
KOHTPOJIS, Ha JK3a-
MEHE JIaJT MTOJIHBIA OT-
BET Ha OJMH BOTIPOC U
JaCTUIHO (TIOJTHO-
CTBIO) OTBETHII Ha
BTOPOH.
Crynent umeet 46-60
0aJIJIOB IO UTOTaM Te-
KYIIETO U PyOeKHOTO
KOHTPOJIA, Ha 9K3a-
MEHE JIaJT MTOJIHBIH OT-
BET Ha OJIMH BOTIPOC
WJIM YaCTUYHO OTBE-
THJ Ha 00a Bompoca.
CTyneHT UMeeT 1o
UTOTaM TEKYIIETO U
pyOEKHOTO KOHTPOJISA
61-70 GannoB Ha K-
3aMeHe He JlaJ MoJl-
HOTO OTBETa HU Ha
oauH Borpoc. O0y4Ja-
FOLIUICS 3aTpyIHA-
€TCsl C MpaBUIILHON
OIIEHKOM MpeAJIOKEH-
HOU 3a/1a4u, JaeT He-
TIOJIHBIA OTBET, pe-
meno 55% 3amau.

0aJJIOB IO UTOTaM TEKY-
ETO U pyOEKHOTO KOH-
TPOJIS, Ha IK3aMEHE JIal
MIOJTHBINA OTBET Ha OJIMH
BOIPOC ¥ YaCTHIHO
(TIOJTHOCTHIO) OTBETHI HA

BTOPOIA.

Crynent umeet 61 — 65
0aJJTOB TIO UTOTAaM TEKY-
Iero U pyOeKHOTO KOH-
TPOJIs, Ha IK3aMEHE JIal
IIOJIHBIM OTBET HA OAMH
BONPOC M YACTHUYHO OT-
BETWJI Ha BTOpoi. CTy-
JIeHT uMeeT 66-70 Gai-
JIOB 110 MTOTaM TEKYIIETO
1 pyOEKHOTO KOHTPOIIA,
Ha 3K3aMeHE JIaJT MOTHBIN
OTBET TOJILKO Ha OJIUH
Bonpoc. [Ipu pemenun
3a/1a4 00yJaronuiics mo-
Ka3bIBaeT TBEP/IbIC 3HA-
HUS MaTepuaa, rpa-
MOTHO €T0 H3JIaraet, HO
JIOTTYCKAeT He3HAYUTEIIb-
HbIC HETOYHOCTH B MPO-
I[ecce pelIeHus 3a1ad,
petero 70% 3anau

CryzneHt umeer
61-70 6amoB 1Mo
UTOTaM TeKy-
IIETO U PyOeK-
HOT'O KOHTPOJIA,
Ha 3K3aMeHe Jlal
MOJIHBIN OTBET
Ha OJTUH BOITPOC
M 4aCTUYHO
(TIOTHOCTBIO) OT-
BETWJI HA BTO-
poii. Ipu peme-
HUY 3a/1a4 MOKa-
3BIBAET IIIy00-
KW 3HaHUS Ma-
Tepuaja, CBo-
00THO UCTIONB-
3yeT HeoOXoIu-
MbIe (popMyITBI
MIPH PEIICHUU
3a/1a4, perieHo
100% 3amau

30




31



	Федеральное государственное бюджетное образовательное учреждение
	высшего образования «Кабардино-Балкарский государственный университет
	им. Х.М. Бербекова» (КБГУ)
	Кафедра теоретической и экспериментальной физики

	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ (МОДУЛЯ)
	«Введение в физику детекторов ионизирующих излучений в медицине»
	Дисциплина " Введение в физику детекторов ионизирующих излучений в медицине " входит в профессиональный цикл ФГОС для очной формы обучения по направлению подготовки 03.04.02 "Физика" в 5 семестре и предполагает 4 з.е.
	ОДОБРЕНА на заседании методической комиссии, протокол № ___ от "___" _______ 20__ г."

	Председатель  методической комиссии по направлению подготовки
	СОГЛАСОВАНО:
	Заведующий кафедрой*___________________________________________________
	наименование кафедры                     личная подпись          расшифровка подписи                       дата
	Заведующий кафедрой*___________________________________________________
	наименование кафедры                     личная подпись          расшифровка подписи                      дата
	...................................................................................................................................................................................................................................................

	Заведующий отделом комплектования научной библиотеки**
	Декан (Директор) ______________________________________________________________________
	Начальник УМУ________________________________________________________
	личная подпись          расшифровка подписи                            дата
	* - при внесении изменений в разделы 1-4 рабочей программы
	** - при внесении изменений в п.7.1-7.4 рабочей программы
	согласования рабочей программы
	Направление подготовки: _______________________________________________________________________________
	код и наименование
	Специальность:0F  _______________________________________________________________________________
	код и наименование



	Специализация:1F1 _______________________________________________________________________________
	наименование
	Дисциплина: _______________________________________________________________________________


