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PaGouas mporpamma nucuuiuinHbl «BBeneHne B GU3MKY I€TEKTOPOB MOHU3UPYIOMINX U3Tyde-
Hul B Menununey / cocraButenu Tekyera J[.A.— Hanpunk: ®I'bOY KBI'Y, 2021. —30 c.

Paboyas nporpaMma AUCUMIUIMHBI IpeAHAa3HAaYEHA Ul CTYIAEHTOB OYHOH (hOpMBI 00YUEHHUs 110
Hanpasienuto noarotroBku 03.03.02 duszuka ([Ipodumis «MenuumHckas Gu3uKa »), 5-ro cemecTpa
3 Kypca.

Pabouas nporpamma coctaBiena ¢ yuetoMm deepaibHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO
cragmapta ®I'OC 3++ Briciiero oopazoBanus o Hanpasieauro 03.03.02 du-3uka (ypoBeHb Oaka-
JaBpuara), yTBEep>KIECHHOro MprKa3oM MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @exnepa-
nuu 7 aBrycra 2020 r. Ne 891, koropslii 3apeructpupoBad B Muntocre P® 24 asrycra 2020 r., pe-
rucTpauoHHbI Ne 59412,
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1. He.]II/I H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHbI

Hean Llenpro nucnuriuael "BBenenne B U3NKY AETEKTOPOB HOHU3HPYIOITUX U3JIYICHHH B Me-
aunyHe" SBISIETCS YCBOCHUE CTYIEHTOM OCOOCHHOCTEW IKCIEPUMEHTANBbHBIX METOJOB SIEPHON
¢bu3uKy, B IEPBYIO OYepeb METOJIOB JETEKTHPOBAHUS 3JI€MEHTAPHBIX YacTHUII.

JlaHHBII KypC SBISETCS BBOAHBIM KypCOM IO (DM3HMKE AETEKTOPOB, MPEANOIAraloneM 3HaHNE
o0mieit Gpu3uku B 00bEME MEPBBIX YETHIPEX CEMECTPOB, & TAKKE TEOPETUUECKON MEXAHUKHU.

3agauu: OcHOBHAs 3a7a4a Kypca COCTOUT B BBIPAOOTKE y yYaIUXCsl YCTOMYMBOU TOCIEI0BA-
TEJIbHOW CUCTEMbI 3HAHUH O sIepHO-(DU3NUECKUX MPOLIeCcCaX, IPOUCXOASIINX B AETEKTOPAX dJIEMEH-
TapHBIX YaCTHI], CIIOCO0AaX U METOJaxX JETEKTUPOBAHUS U3TYYCHUH; TPUHIIUIIAX PAOOTHI IETEKTOPOB;
B BbIpaOOTKE HaBBHIKOB Pa0OTHI Ha sIEPHO-(HU3HUUECKUX YCTAHOBKAX.

Kypc "BBenenue B Gpu3uKy JeTEKTOPOB HOHU3UPYIOIIUX U3Ty4eHUH B MeAuLIMHE " U3ydaeT Qu-
3UYECKUE MPOLECCH, ONMPEACISIONINEe MPUHIUIBI PaObOTHl U OCOOCHHOCTH (PYHKIIMOHUPOBAHUS OC-
HOBHBIX THIIOB JIETEKTOPOB YACTHII, IPUMEHSIEMBIX B COBPEMEHHOM SIJIEPHO-(PH3UIECKOM IKCIIEPH-
MeHTe. 1 perucTpauuy HOHU3aUOHHBIX U3JIYYEHUI U POAYKTOB SIIEPHBIX PEAKIU, 1JIs IpeLu-
3UOHHBIX U3MEPEHUN TApaMETPOB, ONPEEIIAIOIINX COPT U SHEPTUIO YACTHL], UX TPAEKTOPHBIE U Bpe-
MEHHBIE KOPPEISALUHU, pa3paboTaHbl U OMUCaHbl HECKOJILKO OCHOBHBIX THIIOB IETEKTOPOB. CTYACHTHI
JIOJIKHBI TIOJTYYUTh SICHOE MPE/ICTAaBIEHHE 00 OCHOBHBIX CBOMCTBAX 3TUX THUIIOB JETEKTOPOB U YCBO-
UTh MaTepHall O UX MPUMEHEHUIX B I1aBHBIX HAIMIPABJICHUAX PAOOT, BHIIOTHAEMBIX Ha COBPEMEHHBIX
A1epHO-PU3NYECKUX ycTaHOBKax. [oyueHHbIe 3HaHUS TOKHBI OBITH TOCTATOUHBIMHU IS CAMOCTO-
ATEJIHLHOTO O3HAKOMIICHUS C OPUTHHAIBHBIMU HAYYHBIMU CTAThSIMHU, B TOM YHCJIE CO CBEKUMHU Iy0-
JMKaLUSAMU, OCBAIIEHHBIMUA HOBBIM PE3yJIbTaTaM B 00JIACTH YCOBEPIIEHCTBOBAHUS U CO3/1aHUS HO-
BBIX JIETEKTOPOB. M3y4nB NaHHBIA Kypc, CTYIEHTHI JOJDKHBI OBITH TOTOBBI Y4acTBOBaTh B pa3pa-
00TKe, CO3/1aHUU U HAJIaJIKE CJI0KHBIX CUCTEM JIETEKTOPOB, YJOBJIETBOPSAIOIINX TPEOOBAHUSAM JKCIIE-
PUMEHTOB, LIEJIbI0 KOTOPBIX MOTYT OBITh UCCIIEOBAHUS MEXaHU3MOB SJIEPHBIX PEaKIUid, CTPYKTypa
anep u 1p. [lpu n3ydennu qaHHOTrO Kypca npearnosaraeTcsl HaTu4ue y CTyeHTa 3HaHU I0 OCHOBaM
SJIEpHON U aTOMHOM (PM3UKH, a TAK)KE 3HAHUE Pa3/ieoB Kypca oOuiel Gpusnku (MonekynsapHas Qpu-
3HKa, 3JIEKTPUUECTBO U MarHeTusM, (hpu3mnKa TBEpJ0ro Teia).

W3y4yuB Matepuasl JaHHOTO Kypca, CTYAEHT JTOJIKEH:

1) IIpencTaBisiTh KOJTUYECTBEHHBIE XapaKTEPUCTUKU (PU3NYECKUX MPOLIECCOB, UMEIOIINX MECTO NPHU
IIPOXOKACHUN YEpE3 BEIIECTBO MOHNU3UPYIOIINX YaCTHIL U SIIEp, FaMMa KBaHTOB, HEUTPOHOB U OTpa-
YKEHHE ITUX MPOILIECCOB B IPUHIINUIIAX PAaOOTHI pa3IMUHBIX I€TEKTOPOB 3apsyKEHHBIX YaCTHILI, HEUTPO-
HOB, X JIy4ell ¥ TaMMa KBAHTOB;
2) 3HaTh NPUHLIMIIBI paObOThI, YCTPOWCTBO U OCHOBHBIE MTApaMETPbl COBPEMEHHBIX JIETEKTOPOB: T'a30-
BOM MOHM3AallMOHHOM Kamephbl, IPONOPLHUOHATIBHOTO CUETUYHNKA, MHOTOIPOBOJIOYHON U pei(oBbIX
KaMep, CTPUMEPHBIX TPYOOK, JIJABUHHBIX CUETYUKOB, BPEMS-IIPOECKIIMOHHBIX KaMep, CUUHTUIUIALUOH-
HBIX JIETEKTOPOB, MOJTYMPOBOJHUKOBBIX (KPEMHHUEBBIX, aJIMa3HBIX, T€PMAHUEBBIX) JETEKTOPOB,
MUKpO-KaHAJIbHBIX TUIACTUH, YEPEHKOBCKUX JETEKTOpax;
3) [lorumaTh MPUHIUIEI PAOOTHI ¢ YKa3aHHBIMU THUIIAMH JIETEKTOPOB, TPEUMYIIIECTBA H OTpaHUYe-
HUSL BOBMOXKHOCTEH OTAENbHBIX JETEKTOPOB ISl MPELUN3UOHHBIX U3MEPEHHUI SHEPreTHYECKUX CIEK-
TPOB YACTUIl Pa3HBIX COPTOB (3apsKEHHBIX YACTHULl, TaMMa KBAaHTOB, HEUTPOHOB, TSXKEJBIX sIAEP), U3-
MEpPEHHUs CKOPOCTHU U TOJTYyUYEHUS MPELU3UOHHBIX OTMETOK BPEMEHHU MPOXOKICHUS YacTHL], U3Mepe-
HUS TPA€KTOPUH YaCTHUIL, PETUCTPALIMHU IPOLIECCOB MHOKECTBEHHOI'O POKIECHUS YaCTHL;
4) [lony4uTh mpencTaBICHUE O BO3MOXKHOCTSAX Pa3paOOTKH HOBBIX MOAUGUKALNN JAETEKTOPOB Ya-
CTHIl, OTBEYAIOIINX KOHKPETHBIM YCIOBUSAM SKCHEPUMEHTOB, BBIITOJHIEMBIX HA MyYKaX YCKOPHUTE-
Jeit yacTui U Gu3NKe KOCMUYECKUX JTydeH.

2. Mecto nucuuminnsl B ctpykrype OOII BIIO

JucrunuHa " BBenenue B GU3HKY JETEKTOPOB MOHU3UPYIOIMIMX U3JTYYCHHH B MeIUIIUHE "
BXoAuT B npodeccuoHanbHbId UK PI'OC mist ouHo# HopmMbl 00yUeHHUs TI0 HANPABJICHUIO TTOATO-
toBKkH 03.04.02 "®duszuka" B 5 cemectpe u npeanonaraet 4 3.e.

K ucxomgnsiM TpeOoBaHUAM, HEOOXOAUMBIM JIJISl U3YUEHHS TaHHOW JUCIMILTUHBI OTHOCSTCS
3HAHUS, yMEHUS U BUBI eI TEIbHOCTH, C(HOPMUPOBAHHBIE B ITPOLIECCE U3YUECHUS TUCIUIUIMH KypCOB



obmielt pusuku (pusrka aTOMHOTO siApa M dNeMeHTapHbIX YacTull) K ncxonneiM TpeboBaHUsAM, He-
00XOAMMBIM JIJISl U3YYCHUS TAHHON MUCIUTUITMHBI OTHOCSTCS 3HAHUS, yMEHUS U BUJIBI JICATEIBHOCTH,
chopMupOBaHHBIC B IMPOIECCe M3YUYCHUs TUCHUILIMH KypcoB 00Imed (pusuku (puznka aTOMHOTO
Spa ¥ AJIEMEHTAPHBIX YaCTHIL)

B mporuiecce n3yyenne TuCHMIUIMHBI « BBenenue B pU3MKy JeTEKTOPOB MOHU3UPYIOMIUX H3-

JTy4eHUH B MEIUIIMHEY» CTYIEHTHI UMEIOT BO3MOXHOCTh O3HAKOMHUTHLCS C YHHKAIHHBIM 000pYI0Ba-
HUEM, TAaKUM KakK:

1. bakcanckuit mogzemMubii ciiuHTHLIIMOHHBIN Teseckon (BIICT) oopemom 3000 ky6. M Ha
riyoune 6omee 300 M OT TOBEPXHOCTH.

2. Haropnas ycranoBka AH/IBIPYW s peructpanuy MUPOKUX aTMOC(EPHBIX JIUBHEH, pac-
nonoxkenHas Haa BIICT va mnomaau 5*104 kB. M.

3. Kommneke Hazemubix ycranoBok KOBEP, Bkitouatonuii B ce6s1 bosbIioit MIOOHHBIH Jie-
TEKTOP, CHUHTUIUISIIIMOHHBIA TEIECKON, HEUTPOHHBI MOHUTOP U MPEAHA3HAUCHHBIN I UCCIIEN0-
BaHMSI )KECTKOM KOMIIOHEHTBI KocMUueckux jyuei u [ITAJL

4. Ilonzemuas nadboparopust ['amumii-repmanueBoro HeiTpunHoro teneckona (I'THT) ms ne-
TEKTUPOBAHMSI COJTHEYHBIX HEUTPUHO ¢ MUIIEHBIO U3 60 TOHH METAJUTMYECKOTO TajulHsl, Pacioio-
YKEHHOTO Ha PACCTOSIHUM 3,5 KM OT BXO/1a B TOHHETIb.

5. Huszkodonorsie maboparopuu Ha riryouse 100, 600 u 4800 mB3 (3670 M BriryOb rophI).

3. TpeGoBaHusi K pe3yJibTATAM OCBOEHHS CO/IEPKAHUS TUCHHUIIMHBI

B pe3ynbrare nzydeHus JUCHHUILTAHBI 00 YJaIOIIUHACS JOIKCH:

3HATh KaKuM O0pa3oM, HCIIOJIb30BAaTh JETEKTOPHl HOHU3UPYIOMIMX U3TYYSHHUH ISl pelieHus
BO3HHUKAIOIINUX B MTPOPECCHOHAILHON JEATEIHHOCTH SIIEPHO-PU3HUECKUX 3a/1a4.

yMeThb (OPMUPOBATH CIEKTPOMETPUUECKUE TPAKTHI AJIsl PA3IMUHBIX THIIOB IETEKTOPOB U METO-
JIUK UX UCIOJIb30BAHUs, B YACTHOCTH JIJII BPEMEHHOTO aHalin3a JaHHBIX [0 CXE€MaM COBIIAJICHUM U
AHTHUCONAJCHUMN.

BJIa/IeTh (OBITh B COCTOSTHUU MPOJAEMOHCTPUPOBATH) 3HAHUAMU 0A30BBIX KOHIETIIUHA (YHKIIHO-
HUPOBAHUSI OCHOBHBIX THIIOB JCTEKTOPOB, 3 UMEHHO CIUHTUJUISIIMOHHBIX, MOTYIPOBOIHUKOBBIX,
ra30HAIOJIHEHHBIX M TPEKOBBIX.

Hasbikamu TTPUOOPETEHUS U UCTIOIB30BAHMS HOBBIX 3HAHUH MO SAEpHO-PU3NIECKUM METO/IaM B
cBOel MpoecCHOHATbHON AeSITEHHOCTH.

OO0masi Tpy10eMKOCTb IMCUMILINHBI.

CryneHT, OCBOMBIINM JTAaHHBIN TIPEIMET JTOJDKEH OBITh MOJTOTOBJIEH K PEIICHUIO MPOdeccu-
OHANILHBIX 337]a4 B COOTBETCTBHH C YKa3aHHOW MpPO(EeCCHOHATBHOW NEATENHHOCTH, TAKUMH KaK
Hay4HO-UCCIIEIOBATENbCKAs JCSITEIPHOCTD (ITPOBEICHNE HAYYHBIX MCCIIEIOBAHHMI MOCTABICHHBIX
npobsieM; GopMyIHPOBKa HOBBIX 3a/1a4, BOZHUKAIOIIUX B XOJ€ HAYYHBIX HCCIEIOBaHUM; paboTa ¢
Hay4YHOM JINTEPATypOU C MCIOJb30BaHUEM HOBBIX WH(POPMAITMOHHBIX TEXHOJIOTHH); HAYIHO-UHHO-
Bal[MOHHASI IEATEIbHOCTh (MPUMEHEHHE Pe3yIbTaTOB HAYYHBIX UCCIICOBAHUI B MHHOBAIMOHHOMN
JIEATEeITLHOCTH ).

Tunossle 3amanusi, obecneunBaromue GopmupoBanue kommereHuu [IKC-2.2 npencras-
neHsl B Tabmuie 1:

[IKC-2.2 CnocoOeH mpoBOANTH (HU3UKO-TEXHHUYECKOE OOecredeHne TyueBoi (paauaruon-
HOI) TMarHOCTUKYU U T€pauu, IACPHON MEAUIMHBL, JO3UMETPUUYECKUN KOHTPOIb U PaAUALIMOHHYIO
0€30MacHOCTb

Takum 006pa3om, BEITIOJIHEHNE TUTIOBBIX 33JaHUH, PEACTABICHHBIX B pa3fene 5 «O1eHoYHbIe
MaTepuaibl JUIsl TEKYIIEro U pyOeKHOTO KOHTPOJISI yCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTallum»
MO3BOJIUT KPUTHUYHO, OIEHUTHh CIIOCOOHOCTH MCIIOJIb30BaTh 0a30BbIe TEOPETUUECKUE 3HAHUS (yH Ia-
MEHTAJIbHBIX pa3zesioB O0IIel U TeoOpeTUUecKoil PU3UKU Ui pelieHus: NpodhecCHOHAIbHBIX 3aau.

CTyneHT, yCHEenHO OCBOUBIINI JaHHBIA KypC AODKEH 00JaaTh CIEAYIOIIUMHA KOMIETCH-
USMU:



Tabnuya 1. Pe3ynomamsi 0c6oenus y4eOHol OUCYUNIUHbL, NOONeNcauyue NPosepKe

PesyabTaThl 00yueHus
(koMIIeTeHI[HH)

OcHOBHBIE OKA3aTeJIU OLEHKH
pe3yJbTaToB 00y4YeHust

Buja onenouHoro MarTrepuaJjia

ITKC-2.2 Cniocoben npo-
BOAWTHh (PU3UKO-TCXHU-
Yyeckoe oOecredeHue Jy-
4yeBoll  (paaualoOHHON)
JTUArHOCTUKHU U TEparuu,
SIIEPHOM MEIUUMHBI, J10-

3UMETPUYCCKHIA KOH-
TPOIb W PAIUANHMOHHYIO
0€30I1aCHOCTh

3HaTh: TEOPETHUYECKHE OCHOBBI,
OCHOBHBIC TMOHATHS OOIIeH ¢u-
3MKH, HEOOXOIUMBIE Ui TOHUMa-
HUS pabOThl U KOHCTPYKLIUU JI€TEK-
TOPOB 3JIEMEHTAPHBIX YACTHIL: 3a-
KOHBI U MOJIEJIM MEXaHUKH, MOJie-
KYJISIpHOH (DM3UKH, DIIEKTPHYECTBA
U MarHeTu3Ma, ONTUKH Ha YpOBHE,
JOCTAaTOYHOM  JUISI ~ TIOHUMAaHUs
aTOMHBIX SIBJIEHUH; TEOPETUUYECKUE
OCHOBBI, OCHOBHBIC TOHATHS, 3a-
KOHBI U MOJIEJIM TEOPETUYECKOH Me-
XaHUKH, TEOpUH KoJeOaHWi u
BOJIH, METOJOB TEOPETHYECKUX U
HKCHEPUMEHTAIBHBIX  HCCIEI0BA-
HUM, HEOOXOAUMBIX JIsl PELICHUs
npoeCCHOHATBHBIX 3a]ad 10 dJie-
MEHTapHOM (U3UKE JETEKTOPOB.
Otu 3HaHUSA CHOPMHUPYIOT NEPBO-
HayvajbHbIE MPEACTaBICHUS O (U-
3MKe JETEKTOPOB Ha YpOBHE, 00ec-
MIEYMBAIOIEM CITIOCOOHOCTh MTPOBO-
TUTh (U3UKO-TEXHUUYECKoe obec-
NeYeHue JIyuyeBor (paguaoHHOI)
JMAarHOCTUKU U TEepaIuH, sAepHON
ME/IULIUHBI, JO3UMETPUYECKUN
KOHTPOJIb U paJMallMOHHYIO0 0e3-
OIAaCHOCTb

TunoBble OLIEHOYHBIC MATEPH-
aJlbl JIJIs1 YCTHOTO ompoca (pas-
nen 5.1.1.); TUTIOBBIE TECTOBBIC
3amanwms (pasznen 5.2.3.); Tumo-
BBIC OIICHOYHBIC MaTepUabl K
sK3aMeny (pazzaenst 5.3.1.-
5.3.3)

YMeeT: — moHMMAaTh, M3jlaraTh U
KPUTHYECKH aHAJIU3UpOBaTh 0a3o-
ByI0 00mIehu3nIecKyr0 nH(popMa-
U0 10 (U3UKE JETEeKTOPOB 4Ya-
CTHII; — IOJIb30BAThCA TEOpEeTHYE-
CKUMH OCHOBaMH, OCHOBHBIMHU TO-
HATHSIMH, 3aKOHAMH W MOJIEISIMU
oOmieit (pu3MKH, yMeeT NMPUMEHATh
e€ 3aKOHBI K (PU3MKE JETEKTOPOB

Tunosble OLIEHOYHbIE MaTEPH-
aJIbl JUIsl yCTHOTO orpoca (pas-
nen 5.1.1.); TumoBwIE 3a/1aUn Ha
peitunr (paznen 5.2.2.); Tumo-
BbIE€ OIICHOYHBIC MaTEPHAIIBI K
KOHTPOJILHOM paboTe (pazien
5.2.1.)

Bnapneer: — ¢usndyeckumu U mare-
MaTUYECKUMH METOJaMHU TIoJTyde-
HUs1, 00paboTKy U aHanu3a uHGOP-
Malli¥ B 00J1acTH (PU3UKH IETEKTO-
POB, YTO MO3BOJHUT MPOBOAUTH (PU-
3UKO-TEXHUYECKOEe  OOecIieueHue
Ty4eBoi (paJualiOHHON) TUarHo-

Tunoble OLIEHOYHBIE MAaTEPH-
aJIBl JJIs1 YCTHOTO orpoca (pas-
nen 5.1.1.); TUIOBBIE TECTOBBIC
3amanwms (pasznen 5.2.3.); TUIo-
BbIC OIIEHOYHBIC MaTepUabl K
sK3amMeny (pasmenst 5.3.1.-
5.3.3)




CTUKU M TEpaluu, siIEpHOU Meau-
LUUHBI, JIO3UMETPUYECKUN  KOH-
TPOJb M pagualoOHHYyI0 Oe3omac-
HOCTh

4. Conep:kaHue M CTPYKTYpa TUCUMIIIIMHBI (MOTYJIS)
4.1. CTpyKTypa TUCHUIINHBI

OO6miast TpyI0€MKOCTh JUCIUILIMHBI COCTaBisieT 4 3adeTHble enuHMIbl (144 yaca), sk3a-
MEH.

Taobnuya 2. Oowan mpyooemkocms OUCUUNIUHBL cOCmagisaem 4 3auemnvle eOUHULbL
(144 uaca)

Bua pa6oTh1 TpynoemkocTs, 4ac.
S cemecTp Bcero

OO0masi Tpy10eMKOCTH B 3a4. e/. (4ac.) 144 144

KonTakTtHas padora (B yacax): 68 68
Jlexumnm (JI) 34 34
[IpakTuueckue 3ansatus (113) 34 34
JlaGopaTopHbie paboTsr (JIP)
Cemunapckue 3austus (C3) — —
CamocrosiTensHas padbora (B 4acax), B TOM YUCIIE
KOHTaKTHas paboTa:
CamocTosiTeIbHOC U3YUCHHE Pa3/IeTIOB 49 49
IToaroroBka U MPOX0XKACHUE IIPOMEKYTOYHOU 27 27
ATtTecTanun
Bun npomexyTo4HON aTTecTaluu
Bun xoHeuHo# arrecTanun JK3aMEH JK3aMeH

4.2. ConepxaHue 3aHATHSA
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duznyeckne Mpouecceonl, Jekaluue B 0OCHOBE 1€TCKTOPOB
JIEMECHTAPHBIX YaCTHUI

[TpobGeru yactun u ToimmHa padouero cios aerekropa. Mzme-
pEeHue dHEPruu U YACNIbHBIX NOTEPb dHepruu dactull. IIpsmoe
M3MEpPEHUE NOHU3ALMOHHBIX I10TEPh; U3MEPEHUE BPEMEHU IIPO-
nera. KammOpoBka mikansl sHeprum. Paszpemaromast croco0-
HOCTb IIPH M3MEPEHHH JHEpPruu. Jpyrue MeTonbl M3MEpEHHs
sHeprun yactuil. OCOOEHHOCTH METO/IOB PErUCTPAIlUU HEUTPO-
HOB U raMma KBaHTOB. POH JETEKTOPOB. DKCIIEPUMEHTHI Ha ITy4-
Kax yCKOpUTeseH yacTull u sijep. Perucrpanus pe1kux coobITU
paZoaKTUBHOIO pacnazaa, B3auMOACUCTBUN COJIHEYHBIX U KOC-
MUYECKUX HEUTPHUHO. [IprMepbl IpUMEHEHNI AETEKTOPOB HOHU-
3allUOHHBIX W3JIy4EHHH B TE€OJIOTMH, MEIULMHE, apXEOJIOTHH.
IIpuMepsl TEXHUYECKUX TPUMEHEHUH.

5-8

IIpouecchl HOHU3AHMM B IETEKTOPAX C FA30BbIM HAIIOJIHE-
HUEM

DHeprus, 3arpaunBaeMas Ha 0Opa3OBaHUE OJIHOM Maphl dJEK-
TpoH-UOH. [TonHbIN GanaHc 3HEPTUHU, BBIIEICHHON MPU IPOXO0XK-
JEHUM 3apsDKECHHOM 4YacTHIa 4epe3 Ta30BYI0 Cpefy. DHEprus
BO30YKIEHHS 1 MOHU3ALMU AaTOMAapHBIX U MOJIEKYJISIPHBIX Ta30B.
KonuyecTBO mepBUYHBIX Map W MOJHOE KOJIMYECTBO Map 3JEK-
TPOH-MOH, 00pa30BaHHBIX HAa | CM MyTH MUHUMAJILHO HOHU3UPY-
Iolel yacTuied. YpaBHEHHs], ONMUCHIBAIONINE Apei( 3IeKTpo-
HOB M MOHOB I10/1 ICHICTBUEM 3JIEKTPUUYECKOro MoJs B raze. Cko-
pocTh apeiida 31meKTpoHOB U MOHOB. [logBukHOCTH. Bpems
npeitda. JlnmuHa cBoOOIHOTO TpoOera, CpemHsisi PHEPrUsl JIeK-
TPOHOB U MOHOB, Apetdyronux B raze. quddysus 3apsanos npu
npetide. PexomOnHanus. DneKTpoOTpULIaTEIbHBIE aTOMBI U MO-
nexynbl. OOpa3oBaHHE OTPUIIATEIHHO 3apSHKCHHBIX HOHOB.
Cpennee BpeMs )KM3HH CBOOOIHBIX AMEKTPOHOB. Dd ekt Pamza-
yapa. YBeJIn4eHne CKOpOCTH Jipeiia 3J1eKTpOHOB 3a CUYET ONTH-
MH3aIMU COCTABA Ia30BbIX CMECEH.

9-10

HNonuzanmoHHbIe KamMepbl

[Tpuniun paboThl MOHM3AMOHHON Kamepsl. Bennunna u ¢popma
JJIEKTPUYECKOT0 curHaina. Jlomyctumasi CKOpOCTh cUeTa U IIyMbl
AJIEKTPOHUKHU TPU YCIOBUU MOJHOTO COOMpaHUs 3a-psja B Ka-
Mepe. DopmupoBanue curiainoB. Cerka @puma. Pazpemaromas
CIOCOOHOCTH 10 PHEPTUU M MaKCHUMaJbHas CKOPOCTh CueTa Ka-
MEpBI C CETKOW. Y CIIOBUS PETUCTPALMU JETKUX 3apsHKEHHBIX da-
CTHLI, TSXKEJIBIX HOHOB M OCKOJIKOB JIEJIEHHs] MOHU3ALIMOHHOM Ka-
Mepoii. MoHu3anronHas kamepa ¢ uIuHaprudeckoi (chepuye-
CKOI1) FeOMEeTpUEN 2IIEKTpo10B. BropryuHas noHMU3a1Msl, 3aBUCH-
MOCTB €€ CEUEHUs OT JHEPIUU DIEKTPOHOB.
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11-12

B3aunmojeiicTBHE 2J1€KTPOHOB U MIOOHOB 0OJILIIKX IHEPTHIA
¢ BeIecTBOM

Oco0eHHOCTH, CBSI3aHHBIE C MTPOXO0XKICHUEM JIEKTPOHOB (1 MIO-
OHOB BBICOKOW JHEPruH) 4epe3 cpeay. DKCTparoIupoBaHHAs
JuinHA Tpo0era 3NeKTpoHOB. PaamanmonHas anuHa. DJIEKTpO-
MarHUTHbIE JTUBHHU.

13-14

I'azopa3psiinbie cCHeTUYMKHI

Cuertunk ['efirepa. CriocoOs! ramenust paspsaa. ['acsmue npu-
MecH rasza B cuetunkax ['eiirepa. Jlapunubiii cueTuuk. CTpumep-
Hble TpyOKku. HapyxHblii cbeM curnanoB. Camoracsuiasicst Moja
paboThl cTpuMepHON TpyOkH. TOHKOCTEHHBIE UIMHIPUYECKUE
ra3oBbIC MPOTIOPIIMOHATBHBIC KaMephI (straw tubes - "coomeH-
HBIE TPYOKH").

15-16

IIponopuuoHa/JbHbIE CHETYUKH

["a3oBoe ycuienue, BenuunHa U (popma CUTHANA B MPOMOPIIHO-
HaTBHOM cueTunke. O0macTh mponopimoransHocT. Onpenerne-
HUE KOOpAMHAT YacTUI[ MO BpeMeHU japeiida 3IEeKTPOHOB.
Bpewmsi-npoeknronnas kamepa. Pabora kamepsl, MOMEIIEHHOHN B
MarHuTHoe Tosie cojeHouaa. OmpeleneHue copTra YacTHll.
WNonuzanmonnas kamepa Kak aKTHBHAs MUIIEHb, padoTaromias
Ha My4YKe yacTull. MHOroueneBble 1€TEeKTOPHbBIE KOMIUIEKCHI.

17-18

IIponopuuoHa/ibHbIEe KaMepPhI

[TpuHIMIBl pabOThl MHOTOINPOBOJIOYHOM MPONOPLUUOHATBHOM
KaMephbl, IPUBOASAIINE K CYIIECTBEHHOMY YJIYYIIEHUIO B OIIpEIe-
JICHUU BPEMEHHU NPOXOXKACHUSA U YBEIUYECHHUIO CKOPOCTH CUETa
yacTull. TpeGoBaHMs K TOUHOCTU U3TOTOBJIEHUS 3JIEKTPOAOB Ka-
Mepbl. DPPEeKTUBHOCTh perucTpanuu yactuu. Pabora mHOro-
IIPOBOJIOYHOM MPONOPLIMOHAIBHON KaMepPBbI B CHCTEMAaxX JUarHo-
CTHKU BTOPUYHBIX ITy4KOB YacTUL. [[puHIMI KATOJHOTO CUUTHI-
BaHus. [pelipoBas xamepa. IIpoOrema mpaBo-j1eBOi HEOJHO-
3HA4YHOCTHU.

19-20

I'azopa3psiaHbie cUeTYMKH

Cuertunk ['efirepa. CriocoOsbI ramenus paspsana. ['acsamue npu-
MecH ra3a B cuetunkax I'eirepa. JlaBuansiii cuetunk. Ctpu-
MepHble TpyOku. HapyxHblit cbeM curnanoB. Camoracsiasicst
MoJ1a pabOTHI CTpUMEPHOM TpyOKH. TOHKOCTEHHBIE IUIHHIPH-
YyeCKHe Ta30BbIe MPONOPLHUOHATIBHBIE KaMephl (straw tubes -
""cosioMeHHbIe TPYOKH").

21-24

CUMHTWUISIIMOHHBIE IeTEKTOPHI U 1eTeKTOPbI BTOPUYHBIX
3JIEKTPOHOB

®oTo351eKTpoHHbIe YMHOXKUTENS (PDY) U NpUHIMIIBI pabOTHI.
CriekTpaibHble XapakTepucTUKH GoTokaronoB PV, paboTa B
00J1aCTH BUJIMMOTO CBETA U ynbTpaduosera. Jlenurenu, cbEM
curHanoB ¢ ®OY. Koapdurmment ymaoxenus. beictpeie @OV
JUIs IOJTy4EeHUs] BPEMEHHBIX OTMETOK IPOXOXKIECHUS YaCTHIL.
Heopranndeckue CUUHTHIUISATOPBI, UX OCHOBHBIE (pU3HUecKue
XapaKTEPUCTUKH (BBIXOJIbI U CIIEKTPHI IJIMH BOJIHBI CBETOBBIX
KBAaHTOB, BpeMsl BEICBEUHBAHNS, aTOMHBII HOMEp BEIECTBA).
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TemnepaTypHas 3aBUCUMOCTb BbIX0J1a CBETA CHIUHTUIUISITOPOB.
TexHuueckre XxapakTepUCTUKU: TUTPOCKONMUYHOCTh, pajgualy-
OHHAas CTOMKOCTh, MEXaHUUECKHE CBOMCTBA. Y CIIOBHS ONITHMHU-
3auu coopa cBeta Ha Gorokaroe. CrieKTpoMeTpHsi TPOTOHOB
W JIETKUX siziep (aeiTpoHoB, TputoHoB, 3He, 4He u ap.) Ha oc-
HoBe ciuHTUWILIATOpOB Csl, BGO, GSO. 3aBucuMocTh ClMH-
TUJUIAIUOHHON AP (EKTUBHOCTH OT BEIMYUHBI yICTHHOU HOHH-
3alluu 4acTull. JleTeKkTopsl MpoTOHOB ¢ sHepruei 10 200 M>B
Ha OCHOBE CUMHTUILIATOPOB Csl. 'aMMa-ciekTpockonus Ha oc-
HoBe clMHTUWILIATOPOB Nal u Csl. Oprannyeckue CUUHTHILISA-
topkl. [IpeoOpazoBanue yabTpadroIeTOBOS HIITYICHHUE B BUTH-
MBI CBET. MeTo/ KajJopuMeTpa B MPUMEHEHHUH I U3MEPECHUS
SHEepruu yacTtuil B uutepsaiie ~1 ['3B u Boime. [Ipumenenue
MHUKPOKAHAJIBHBIX TUTACTUH U KPEMHHEBBIX (DOTOIMOIOB IS pe-
TUCTPAIIMHU CBETA B CHUHTUJUIIIIMOHHBIX JIETEKTOPaX.

25-28

YepeHKOBCKHE 1eTEKTOPBI

N3nyuenune Yepenkosa. BeiBoasl Teopun Tamma-Ppanka, cyiue-
CTBEHHbIE JUIsl pabOThl YEPEHKOBCKOIoO eTekropa. IIpuHimnu-
ajbHas cxeMa JieTeKropa. Tunel 1eTeKTopoB u3nyyeHus Yepen-
koBa. CBOMCTBAa paguaTopoB, NPUMEHSAEMBIX B YEPEHKOBCKHUX
JeTekTopax. TOYHOCTh OIpeAeseHnsl CKOpocTH Jactull. Pasne-
JIEHWE YacTUll, pa3Inyaroniuxcs 1no Macce. Ilpumepsl: nerexkrop
kosbleBoro uzoopaxkenus (RICH), ycranoBku HEUTpUHHOMN 00-
ceparopun B Sudbury m xocmuueckoil nmadopatopuu Kammo-
KaHJIe.

29-30

[ToynpoBoaHNKOBbIE 1€TEKTOPHI

DNEKTPUYECKUH TOK B MOJYNPOBOJHUKE, HOCUTENIN IEKTpUYE-
cTtBa. Pemerka repmanus u kpeMHus. JloHops! 1 akuentopsl. O0-
pa3oBaHME U CBOMCTBa p-n nepexona. OCHOBHBIE XapaKTepH-
CTHKH TIOJYIPOBOJHUKOBBIX MaTepuasoB (KpeMHUM, FrepMaHui,
anMa3). DHeprus oOpa30BaHUs Hapbl ANEKTPOH-AbIpKa. Hamps-
’KEHHOCTh MOJISI B CJI0€, CBOOOAHOM OT Hocuteneid Toka. Ilo-
JIBIDKHOCTB 3JIEKTPOHOB U JIBIpOK. [ToBepxXHOCTHO-O0aphepHbIe U
r1aHapHble AeTekTopbl. Kpemuuessiit potoanon. [lpumenenus
IUTAaHAPHBIX KPEMHHUEBBIX JIETEKTOPOB U (POTOIMOOB IS CIIEK-
TPOMETPHUH 3apsKEHHBIX YacTUll. Peructpanus ocKoiIKoB Jerne-
HUSI, MEPTBBIN CJIOH, MpUMeHeHHe GoToIMo10B. PagunanonHoe
MOBPEXACHNUE MOTYIPOBOAHUKOBBIX AETEKTOPOB M MPEICIbHbBIE
NIOTOKH 3apsKEeHHBIX vacTull. KoopamHaTHO-4yBCTBUTEIbHBIE
KPEMHUEBBIE JIETEKTOPBI: PE3UCTUBHBIA CIOW W/MUIU (MHKpPO)
CTPUIIOBBIE CTPYKTYpHI. [peiid nutus, p-i-n KpeMHUEBBIE U Tep-
MaHHUEBBbIE NETEKTOpBL. CBOWCTBA, NOCTUTHYTBIE IIApaMeETpbl U
IPUMEHEHHUS aJIMa3HBIX 1€TEKTOPOB.
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Ne K
0J1-BO
3ans- Tema
4acoB
THS
IIpyMeHeHne 1eTEKTOPOB B MeIMLIMHE
CuunTurpadus. XapakTepuCTUKH PEHTT€HOBCKOTO U3Ty4YEeHHUS.
CaoiicTBa snyueil. Pagnoyknuanas guarnoctuka. Mcrounuku
PEHTI'€HOBCKOT'O U3JIy4eHHUs U PEHTTeHOBCKas TpyOKa (cxema u
OPUHIUI paboThI).
31-32 4
IIpumeHeHHne 1eTEKTOPOB B MeIHIIUHE
Komounuposannsiii [I9T/KT ckanep. [19T. JlyyeBas auarso-
ctuka. OOOKT. Busbl cUTHAJIOB U CIEKTPOB. XapaKTepUCTUKA
curHayos u crektpos. Kommmmatp. ['amma kamepa.
33-34 4
4.3. CamocTosiTeJIbHOE H3yYeHHe Pa31e/10B JMCHUTIHHbI
Ne
Bormpocsl, BBIHOCHMBIE Ha CAMOCTOSITENIBHOE U3yYEHUE
Paznena
1 YpaBHeHUs, ONUCHIBaOLIUE qpeii( 3IEKTPOHOB M MOHOB O IeHCTBHEM
AJIEKTPUYECKOTO NOJIA B rase.
2 MHorokpaTHoe paccessHue ObICTPBIX 3apsDKEHHBIX YaCTHI] B BELIECTBE.
Teopun bopa u Moasepa.
1 Teopus HOHU3ALMOHHBIX OTEph dHEPrun bére-bnoxa. Ypasuenue
Jlannay st QyHKIMM pacrpeiesieHus: SHEPreTUUECKUX MOTEPb.
2 [Tpuniun paboThl HFOHU3ALMOHHOM Kamepbl. BennunHa u popma 3iek-
tpudeckoro curHaja. Cerka ®pwuina.
3 HoHu3anmoHHas Kamepa Kak akTHBHAas MUIIEHb, padoTarolias Ha ITy4Ke
YacTHIL.
[TpuHIUIBI paOOTH MHOTOIPOBOJIOYHOM MPOMOPIUOHAIBHON KaMephl,
4 MPUBOAIINE K CYIIECTBEHHOMY YJIYYILIEHHIO B ONPEJCICHUN BPEMEHU
IIPOXOXKACHNS U YBEIMYCHUIO CKOPOCTH CUETa YACTULL.
5 TpeboBaHMs K TOUHOCTH U3TOTOBJICHUS IEKTPOIOB KaMEpHI.
6 Teopus uepeHkoBckoro usnydenus Tamma-Opanka. PakTopel, Cylle-
CTBEHHBIE JJIs1 pabOThl YEPEHKOBCKOT'O IETEKTOPA.
7 [IpyHuMNUanpHas cXeMa U TUIIBl YEPEHKOBCKUX ETEKTOpoB. CBOMCTBA

paanaTopoB, MPUMEHSEMbIX B YePEHKOBCKHX JETEKTOPaX.
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3 Paccesinue u 3amennenue ObICTPBIX HEUTPOHOB. CIIOCOOBI PETUCTpaLIUN
OBICTPBIX W TEIUIOBBIX HEHTpoHOB HeliTponusiii MoHUTOp HM-64.
Cucrema peructpanuu HeHTpoHOB Ha nuke Tepckoa. CeKTpoOMETphI Bpe-

9 MEHHU TpoJieTa OBICTPHIX HEHTPOHOB.

10 [TonynpoBoIHUKOBBIE PEHTIEHOBCKHE U raMMa JAeTeKTopbl. [loBepx-
HOCTHO-0apbhepHbIE MOTYITPOBOAHUKOBBIE IETEKTOPHI alib(a YacTHII.

1 CBoiicTBa, TOCTUTHYTHIE MAPAMETPHI U IPUMEHEHHUSI aJIMa3HBIX JETEKTO-
pOB.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

OCHOBHBIM MHTEPAKTUBHBIM CPEICTBOM IIPU YTEHUH AAHHOIO Kypa SIBJISETCS UCIIOJIb30BaHUE
Ha [IPaKTUYECKUX 3aHATHIX UHIUBUIYaIbHOIO 3KCIPECC-TECTUPOBAHMSI CTYIEHTOB 00y4aroIero xa-
pakTepa. [ npoBeneHHs TaKOro TECTUPOBAHUS HCIIONIb3YETCs TporpaMma, UCIoJb3yomas *.ast -
(dopMaT TECTOBBIX 33JaHUM, MOATOTOBIEHHBIX MpernojaaBareiaeM. Vcrnonb3yroTcs: KOMIbIOTEPHbBIE
npeseHTanuy. [lnpoko ncnonp3yeTcss MHTEpaKTUBHASA TOCKA, a TAK)KE OPUTMHAJIBHBIEC IPE3EHTALUN
BEJYIIIUX YYEHBIX HA OCHOBE JICKLIUM, IPOYUTAHHBIX MU Ha €XEroJHoN bakcaHCKol MOJIOAEKHON
IIKOJIE AKCIIEPUMEHTaJbHOW U Teoperudeckor ¢usuku g crynentoB KbI'Y, MI'Y, MUDU,
MOTU u OOV B paMkax nporpammsl akaeMHUUECKON MOOMIIBHOCTH U 0OMEHa 00pa30BaTeIbHbIMU
nporpamMMamu. B yueGHOM Iporiecce UCIob3y0TCs ClieaAyIolIre 00pa3oBaTeIbHbIe TEXHOJIOIMHU: 110
OpraHM3alMOHHBIM (opMaM: JIEKIIMH, NPAKTUUYECKUE 3aHSTHUS, WHIAUBUAYaJIbHbIE 3aHSATHUS, KOH-
TpOJIbHBIE pabOTHI; MO MpeolaaJalouM METoaM U MpHeMaM OoOydeHUs: 00bsSCHUTEIbHO-HILIIO-
CTpaTuBHbIE (00BSICHEHHE, TIOKa3- JEMOHCTpalMsl yueOHOro MaTepuaa u Jip.) U poOJIeMHbIe, TTOUC-
KOBBIE (aHaJIM3 KOHKpPETHBIX cuTyaruil ("casestudy"), pemeHne yuyeOHBIX 3ajad U Jp.); aKTUBHBIE
(aHanmM3 yuyeOHOM M Hay4yHOU JTUTEpaTyphl, COCTABICHUE CXEM U JIp.) U UHTEPAKTUBHBIE, B TOM YHCIIE
U TPYIIIOBBIE (JIeNIOBBIE UIPhI, B3aMHOE 00y4deHHEe B (popMe MOATOTOBKH M OOCYXKJIEHHS J0KIa10B
U J1p.); HUH()OPMALIMOHHBIE, KOMITbIOTEPHBIE, MyJIbTUMEAMIHBIE (paboTa ¢ UICTOYHUKAMU CalTOB aKa-
JNEMUYECKHX CTPYKTYp, HayYHO-UCCIIEI0BATENbCKUX OpraHu3aluii, S1eKTPOHHbBIX OMOIMOTEK U Jp.,
pa3paboTka npe3eHTanuil coo0IeHni U T0KIal, padoTa ¢ AJIEKTPOHHBIMU 00Y4aIOIIUMU NPOrpam-
MamH U T.11.).IIpu oOyueHun qucuumuinHe «JeTeKTopbl 3IeMEHTAPHbBIX YaCTHID) UCIIONB3YEeTCs KOM-
NETEHTHOCTHBIEC U MHHOBALIMOHHBIE IEJarornyeckre TeXHOJIOTMH U METO/Ibl 00y4YeHusl, CIOCOOCTBY-
o111e (OPMUPOBAHUIO Y CTYJIEHTOB CIIOCOOHOCTEN K MHHOBAIIMOHHOM TeopHU3MUecKoi e TebHO-
CTH, BO B3aUMOCBSI3U C NMPUHIMIAMH (YHIaMEHTAJIbHOCTH, MPOPECCUOHAIBHON HANPaBIEHHOCTU U
UHTETpaIu 00pa3oBaHus.

KoMneTeHTHOCTHBIH 1M0IX0/] MO3BOJISIET CTPYKTYPUPOBATh CIIOCOOHOCTH U BBIJIENATH HE00XO-
JTUMBIE 3JIEMEHTHI (KOMIETEHIINN), XapaKTepU3yIoUIie UX KaK MHTETpalbHYI0 CIIOCOOHOCTH CTY-
JICHTa pelIaTh NpoQecCuoHaIbHbIC 3a/1a41 B €ro Oy yliei MHHOBAIIMOHHON J1eATeIbHOCTH.

D¢ PexTUBHOCTH MOATOTOBKU CTYJEHTOB B IIpoliecce 00yueHus: 00eCreunBaeTcsl TaKkKe CUcTe-
MO TUJAKTHYECKUX MPUHIUIOB (CHEIMAIbHBIX U 001HX). K criennanbHbIM IPUHIUIIAM OTHOCSATCS
MPUHIINAI MHTETPAlliU U IPUHIUI €IMHCTBA PYHIaMEHTATbHOCTH U PO eCCHOHaTbHON HallpaBJIeH-
HOCTH, peajiuzyeMble B MeToax o0ydeHus. OOIMMI NPUHIMIIAME SBISIOTCS IPUHLUIIBI €JMHCTBA
HAyKH U 00y4YeHHUsI; TOJIUTEXHU3MA U MPOPEeCCHOHAIBHOMN HallPaBI€HHOCTH; CUCTEMAaTUYHOCTH U T0-
CJIEZIOBATENIbHOCTH; MEKIIPEMETHBIX CBSI3€H; HAIJIATHOCTH O0Y4eHUs; JOCTYIMHOCTH; UHIUBHya-
au3anuu U audepeHnnanuu; CO3HaTeIbHOCTU U aKTUBHOCTH;, CO3aHMsI MTOJIOKUTEIHLHOTO OTHOIIIE-
HUS K YUYEHUIO U MOTUBALIUU IIOJIHOTO YCBOCHHS.

B npenonaBanuy AUCHUIIIMHBI «/]€TEKTOPBI 2JIEMEHTAPHBIX YaCTULD» LIEJIEBOM aKLEHT Jea-
€TCs Ha IPUHIUI «HAYYUTh YUYUTHCS», YTO BICUET HEOOXOIUMOCTH IIMPOKOTO MPUBIICYEHUSI KPOME
TPaJULIMOHHBIX TEXHOJOTHM 00y4eHHUs 1 MHHOBALIMOHHBIX Mojeneil. B wactHocTH, OynyT npume-
HATHCSI MH(OPMAIIMOHHO-KOMMYHHKaMoHHble TexHonoruu (MKT), npuparonue yaeOHOMY Tmpo-
neccy 6onee 3pPeKTUBHBIN, MPUBIIEKATEIBHBIA U CTUMYJIUPYIOIINI XapaKTep.
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Baxxnoe 3HaueHue ais npenojgaBanus JaHHOTO Kypca umeeT gorosop KbI'Y u UM PAH. cty-
JIEHTHI MOT'YT YTIUIYOUTh CBOU 3HAHHUSI C IIOMOIIIBIO caiiTa IHCTUTYTA simepHBIX uccinenoBanuii PAH
http://www.inr.ru/ .

5.1. MaTepakTUBHbBIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH, UCIIOJIb3yeMble B Ay IMTOPHBIX
3aHATHUAX

IIpu mpoBeseHUH JEKIUOHHBIX U NPAKTUYECKUX 3aHATUH IIUPOKO HUCIOJb3YETCS MYyJIbTUME-
JUHBIA MHCTPYMEHTApUi, TOBBIIAIOIMINN 3(PPEKTUBHOCTh y4eOHOTO MpoLecca U SPKOCTh BOCIIPH-
ATusl MHQopMauuu. JIeKunu-MylibTUMeMa MO3BOJISIOT CO3[aBaTh 3pUTENIbHBIE 00pa3bl, Jerdye u
ObIcTpee 3alIOMUHAIOLINECS, BBI3BIBAIOIINE CIIYXOBBIC aCCOLMAIIMU, YTO B CBOIO OYEpEIb IOMOTaeT
BOCCTaHaBJIMBATh B NaMATH IPOiieHHbIN MaTepuall. Fimeercs yke HAKOIUIEHHBIH ONBIT IPUMEHEHHUS
KOMITBIOTEPHBIX TEXHOJOTHH Ha 3aHATUSAX B CHEIMATBHO 000PYIOBAaHHBIX KIIaccax.

MynbsTuMeauiiHas Gopma mojadyu Marepuaia Mmo3BoJiseT MPeICTaBUTh OOJIbIIOE KOJINYECTBO
PUCYHKOB, (hoToTpaduii, IpUMEpPOB.

IIpenoaBaTens MOCTOSIHHO HAXOAUTCS JIMLIOM K ayAUTOPHH, HE TE€PsIsl SMOLIMOHAIBHOTO KOH-
TaKTa C Hel Ha MPOTSHKEHUH Beel Jekiuu. OH UMeeT BO3MOKHOCTh YyBCTBOBATH ayIUTOPHIO, y HETO
HET HE00XO0AMMOCTH NEPEHOCUTh CBOE BHUMAHUE OT CIIyIlaTesell K JocKe U 00paTHO. DMOIMOHAIIb-
Hasi B3aMMOCBS3b MEXKIY IPETIOIaBaATEIIEM U Ay TUTOPHEN UTPAET BECbMa CYIIECTBEHHYIO POJIb B 00Y-
YEeHUH, MPo0yKJas y ciylarenaei nHTepec U J1000Bb K MpeIMETY.

ConeprkaHue CIaliIoB JIETKO MOXET MEHSTHCS I10 JKEIaHUIO MPETo1aBaTelsi, OOHOBIATHCS B
COOTBETCTBUU C COBPEMEHHBIMH HayYHBIMHU JOCTHKCHUSIMU, C HOBBIMU MaTepHajiaMu, JUIsl Yero ak-
TUBHO NPHUBJIEKAIOTCS pecypchl cetu Internet. CTyIeHTHI TOTOBBI aKTUBHO OOCYKIaTh PEIICHUS 3a-
Jlad U BeIBOABI (hopMyi. MyibTUMEIUIHbIE 3JIEKTPOHHbBIE N3JaHUS OKA3bIBAIOT KOMIUIEKCHOE IICH-
xo(u3nyeckoe BO3ACUCTBUE HA 3PUTEIBHYIO, CIYXOBYIO, aHATMTHYECKYIO MaMATh CTYAEHTOB. Mx
IpUMEHEHHE yIy4lllaeT KauecTBO 00y4eHus1, He HapyIas OOLIMX MPUHIUIIOB JUIaKTUKN: HAyYHOCTb
Y CBSI3b TEOPUH C TIPAKTHUKOW, HATIISTHOCTD B 00YUEHUH, POSIBIICHIE aKTHBHOCTH M CO3HATEIIbHOCTH
yYalluxcsl, CACTEMaTUYHOCTh M JJOCTYITHOCTh B M3JI0’K€HUH. MHOTHe acrieKThl JaHHOTO Kypca OTpa-
JKEHBI B 0030pHBIX cTaThsX KypHana Y ®H, koTopslil umMeercs B cBOOOJHOM Joctyne B MHTepHere:
www.ufn.ru

Yactp MynabTUMenHa KM (6 yacoB) u3iaraeTcsl Kak JEKIUU MPOOJIEMHOIO COAepKaHUs.
31ech aKTUBHOE COZiep KaHue oOecrieunBaeTcs 6yiarofgapsi HOCTaHOBKE MPOOJieMbl B Havajie JIEKLIUU
U PacKpbITUIO €€ pelleHus B Xojae Jiekuuu. [loctaHoBKa MmpoGieMbl MoOyk1aeT 00y4aroImuxcst K
MBILIIEHHIO, MTOTIBITKE CAMOCTOATEIBHO OTBETUTh Ha ITOCTABJIECHHBINH BONPOC, CO3aéT MHTEPEC K U3-
JaraeMoMy MaTepuaiy.

Ha npakTrudeckux 3aHATHIX UCIOIB3YETCs AJIEKTPOHHBIE OaHKH 33124, O)OPMIIEHHBIX B BUJIE
JIeTyKTHBHOH [IENH JOKa3aTENbCTB 110 BHIBEICHUIO PEIICHUH U TPYIIIIOBBIE TUCKYCCHH TI0 OTIpe/Iieie-
HUIO MOCJIE0BATENbHOCTH IPUHUMAEMBIX ICHCTBU.

Pacnipenenenne ayiuTOPHBIX 3aHSATHIA, IPOBOJANMBIX C HCIIOJIb30BAHMEM HHTEPAKTUBHBIX 00-
pa30BaTENIbHBIX TEXHOJIOTUH, IPUBEIEHO B TaOIHIIE.

®opma 3a- KoaunuecTBo
Cemecrp HITHS Hcnonb3yemble HHTEPAKTHUBHbIE
o0pa3oBaTejibHbIe TEXHOJIOTUH
4acoB
(JI, ITP)
7 MynbsTUMeAna-JIEeKIHH,
JIEKIIUU TIPOOIEMHOTO CO/IePIKAHUS 34

Hcnons3oBanne 3eKTPOHHBIX OaH-
I1P KOB 3a/1a4 B 3aHATHUSX B MYJIbTUMeE- 34
Ha-Kjaccax

UTOr O: 68
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6. OueHoYHbIE CPeCTBA /ISl TEKYIIEro KOHTPOJIS YCIIeBA€MOCTH U IIPOMEKYTOYHOI
arTecTaluu
6.1. Opranu3anus TeKymero KOHTPOJisi yCIeBaeMOCTH CTY/J1€HTOB

KonTpoJib Tekyieit ycrneBaeMocTy npoBoauTcs 1o aAeicteyromieil B KbI'Y peiitunrosoi cu-
CTEME B COOTBETCTBUHU C YTBEPKIAEHHBIMU IOJIOKEHUSIMU 1 HOPMATUBHBIMM akTamu. [Ipomexy-
TOYHBIC aTTECTAIMH IMPOBOJIATCS 3 pa3a B CEMECTpPE MO KaJICHIapHBIM Tpadukam JekaHarta. B 3a-
BHCHUMOCTHU OT YCIIEITHOCTH 00YYEeHUS CTYACHTY KaXKIbI pa3 Ha3HAualoTCsA KOJM4YecTBa 0asios,
MaKCHUMaJIbHbIE 3HAUCHHS] KOTOPBIX CIEAYIOIINE:

| peiitunr — 23; 2 pedtunr —23; 3 pedtuHr — 24.
[Tpu moacuére OamIOB YYUTHIBAIOTCS: MOCEIIAEMOCTh 3aHATUH, PE3YIbTAaThl KOMIIBIOTEPHOTO
TECTUPOBAHUS U BBIMIOJIHEHUS KOHTPOJIBHBIX paboT.
Pacnipenenenne KOHTPOJIBHBIX MEPOINPUATHA IO PEUTHHIOBOM CHCTEME OLICHKU YCIEUIHOCTH
00y4eHus MPUBEACHO B TAOIHIIE.

Pacnpenesienue
M0 KOHTPOJIbHBIM
TOYKAM
1-as Touka:
1 Ilocemenue 3aHATHI 10 2-as TOYKa:
3-as TOYKa:
1-as Touka:
2 TectupoBanue 18 2-as TOUKa:
3-as TOYKa:
1-asg Touka:
3 KomnnokBuym 24 2-as TOUKa:
3-as TOYKa:
1-asg Touka:
4 Wuble popmbl 18 2-as TOYKa:
3-as TOYKa:
1-asg Touka:
HUTOI'O: 70 2-as TOYKa:
3-as TOYKa:

Ne KounTtpoabHbie MakcuMasbHbIH
n/n Meponpusitus oas

AN QN0 0 XN QN W W

NS 2N\
w W

[\
I

[TuceMeHHBIE KOHTPOJIbHBIE pa0OTHI MPOBOJATCS 3 pa3a B ceMecTpe (Mepes KaxkIbIM MoABeIe-
HUEM UTOTOB MO0 PEUTUHIOBOM CUCTEME).

JIy1st TeKyIero KOHTPOJIsl YCIEITHOCTH 00yUeHUsI UCTIONB3YIOTCS pa3paboTaHHbIE Ha Kadeape
aTTeCTallMOHHBIE NIEAATOTNYECKUE N3MEPUTEIBHBIE MaTEPUAIIBI ISl KOMIIBIOTEPHOTIO TECTUPOBAHUS
(TecToBble 3agaHus) 1o aucuuIuinHe. CopepKaHUe TECTOB OXBATHIBAET BCE pa3/ieibl JUCIUILINHBL.

6.2. Boripochl K KOJLJIOKBHYMaM U TECTHPOBAHUIO (2 ceMecTp)

Bonpocs qis 1 KoJL10KBHYMa

Bunel pannoaktuBHoro pacnaga. Kanudukanus saneMeHTapHBIX yacTHll. Buasl noHusupy-
romux u3nydenuii(M). Bzaumopeiicteue MU ¢ BemectBoM. Buibl AeTEKTOPOB, MO3BOJISIONINE 3a-
peructpupoBath M. Metonsl obHapyxxenue M. BonbT-AMnepHas XxapakTepucTUKa razopaspsi-
HBIX J1eTeKTOpoB. [Iponopunonanbhblil cuérunk. Cuérunk ['eiirepa. CUMHTUIISIIMOHHBIN AETEKTOP.
HMonn3anoHHBIE KaMephl X TPONOPLIUOHAIBHBIE CYETYUKN U KAMEPBI, MHOTOLIENIEBBIE IETEKTOPHBIE
KoMIuieKChl. [IpuHImn paboThl HOHU3AMOHHON KaMephl. BennunHa 1 popmMa 3JIeKTpHUECKOro CUT-
Haja. Bpems-npoeknnonnas kamepa. [IpuHImmsr paboThl MHOTOTIPOBOJIOYHOMN MPOTOPIIMOHATBHON
KaMephbl, MIPUBOIAIINE K CYIIECTBEHHOMY YJIYYIICHHIO B OIPEIEICHUU BPEMEHH IMPOXOXKIACHUS U
YBEJIMUYEHHUIO CKOPOCTH CYETA YACTHII.
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Bonpocs! 1141 2 KOJJIOKBHYMA
OO0pa3oBaHue HocUTENIEH B MOITYIPOBOJHUKOBBIX MaTepuaiax moJ AelCTBUEM HOHU3UPYIO-
IETO U3JIy4eHHEe. AHanu3aTopsl U yeunutenu curaanos, ALl 3amuTHble MaTepualibl, UCIIONb3Ye-
MbI€ JUIs IETEKTOPOB U YeJIOBEKa OT MOHU3ALMOHHOIO n3ny4eHus. OCHOBHbIE XapaKTEPUCTUKU Jie-
TEKTOPOB.
Kamepa Bunbcona. TpekoBble puOOpBI. My3bIpbKOBasi KaMepa, MOITYIPOBOJHUKOBBIE JETEK-
TOpBI, pexycuinTenb. Juddy3nonHas kamepa, yCUIUTEIb. UCKPOBas KaMepa, 3aluTa JAETEeKTOpa.
METOJ TOJICTOCIONHON AMYJIbCUU, CUUHTHILIATOPBL, DDV, snepHble 3MyJIbCUH, OCHOBHBIE XapaKTe-
puctuku nerexkropos, ALIIL. CuunTrmnsauuonssle neTekTopbl. CuuHTUILIATOPEl. CHMHTUIUIALNOH-
HbI€ JIETEKTOPBl U JIETEKTOPbl BTOPUUHBIX 3JIEKTPOHOB. M3nyuenne Yepenkona. [Ipunnunuansaas
cxema JieTekTopa. THrbl 1eTeKTopoB u3nydeHus: Yepenkona. CBOHCTBa paanaTOPOB, MPUMEHSIEMbIX
B YEPEHKOBCKHX JieTekTopax. [IpuHium padboTsl poTornekTpoHHoro ymHoxurtelns (PIY). Koaddu-
[IUEHT YMHOXeHUs. Heoprannueckne CUMHTHIUIATOPBI, UX OCHOBHBIEC (PU3MUYECKHE XapaKTEPUCTUKU
(BBIXO/IBI U CIIEKTPBI JUIMH BOJIHBI CBETOBBIX KBAHTOB, BPEMs BbICBEUHBAHMUS, aTOMHBII HOMEp Bellle-
CTBa).
Bonpocsl 115 3 KOJLIOKBHYMa

CuunTHrpadus. XapakTepuCTUKN PEHTTCHOBCKOT0 n3iydeHus. CBoHcTBa tydeid. Paguonykmua-
Hasl TUarHocTuKa. MICTOUHUKN pEHTI€HOBCKOTO U3Iy4YeHUsl M PEHTI€HOBCKas TpyOKa (cxema u Mpu-
pi padoter). Komouauposanusiii [IDT/KT ckanep. UepenkoBckue cuérunku. [19T. JlydeBast nua-
rHoctuka. OOOKT. Busabl curHanoB u COeKTpoB. XapaKTEpPUCTHKA CUTHAJIOB M crekTpoB. Komm-
Mmatp. ['amma kamepa.

JleTeKkTophl AepHBIX U3JIy4YeHHH B HU3KO(MOHOBOM (PU3NYECKOM 3KCIIEPUMEHTE. DKCIEepUMEH-
tanbHble KoMIuiekcsl BHO AW PAH nns peructpauny colHEYHOr0 HEUTPUHO, KOCMUYECKHX JIy-
yell ¥ U3MEPEHUsI YIbTPAHU3KUX aKTHUBHOCTEH.

6.3. UtoroBas arrecranus (3k3aMeH) 5 cemecTp
. Buasl paninoakTMBHOTO pacnaja.
. KBanuduxanus sneMeHTapHbIX YaCTHII.
. Bunel nonmsupyromux nznyuenunit(M). Bzaumoneiictesue MU ¢ BemecTBoM.
. Buniel netextopos, no3Bosstonine 3aperucrpuposars M.
. Metonel ooHapyxxenue M.
. BonbT-AMIIepHast XapaKTepUCTHKA Ia30pa3psAaHbIX 1ETEKTOPOB.
. [IporopiioHabHbIN CYETUMK (CXeMa U IPUHLIMIT PabOThI).
. Cueryuk [eiirepa (cxema u npuHIMN padoTel). CriocoOs! rameHus paspana. ['acsmue npumecu
rasza B cuetTyukax l'eirepa
9. CUMHTWIISAUOHHBIN IETEKTOpP (CXeMa U MPUHLUI paboThI).
10. MloHn3annoHHble KaMepbl U TPOMOPLUOHATIEHBIE CUETYMKU M KaMEPhl, MHOTOLIEIEBBIE IE€TEKTOP-
HbIE KOMIIJIEKCBI.
11. Ilpunuun paboThl HOHU3ALIMOHHONW KaMepBhl.
12. BenuunHa 1 hopMa 37EKTPUIECKOTO CUTHATIA.
13. BpeMs-npoeKkiMOHHas Kamepa.
14. [IpuHUIMIIBI PAOOTH MHOTOIIPOBOJIOYHON MPOMOPLMOHATBHON KaMephl.
15. Obpa3zoBanue HOCUTENEH B MOJYIPOBOIHUKOBBIX MaTepHalax rnoja JeHCTBUEM HOHU3HUPYIOIIErO
U3ITyYEHHUE.
16. Ananu3atopsl U ycwintenu curHanos, ALIL.
17. 3amuTHBIE MaTEepHalIbl, UCIIOIb3YEMBIE JUISl IETEKTOPOB M YEJIOBEKA OT MOHM3ALMOHHOTO U3JTy-
YECHMSL.
18. OcHOBHBIE XapaKTEPUCTUKU AETEKTOPOB.
19. Kamepa BunbcoHa.
20. TpexoBbie TPUOOPHI.
21. Ily3sIpbKOBas kKamepa.
22. I1onynpoBOJHUKOBBIE JETEKTOPBHI.

00O JO\ W A WN —
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23. Ilpenycunurens.

24. ubdysnonnas kamepa,

YCUJIUTEIb.

25. UckpoBas kamepa.

26. 3amura 1eTeKTopa.

27. MeTo1 TOJACTOCIOMHOMN 3MYJIbCUH.

28. CUMHTHILISATOPHI

29. ®otosnexTpoHHble yMHOXHTENS (DPDY) u npunnunsl padboTsl. Jlenurenu, cbéM CUTHAIOB C
OOY.

30. SAnepHbie SMyIbCUI

31. OcHOBHBIE XapaKTEPUCTUKU AETEKTOPOB.

32. ALIL

33. CUMHTWUISILIUOHHBIE JETEKTOPHI.

34. CUUHTWUISIIMOHHBIE JETEKTOPBI U AETEKTOPBI BTOPUYHBIX JEKTPOHOB.

35. U3nyuenue Yepenkona. UepeHKOBCKHE CUETUMKY (IPUHLIMITAATIbHAS CXEMA JIETEKTOPA).
36. CBoiicTBa paiaToOpoB, MPUMEHSEMBIX B YUEPEHKOBCKUX JIE€TEKTOPaX.

37. Ilpunnun padots! GpoTornekrponHoro yMHOxuTens (PIY). Koadduument ymHOKEeHUSI.
38. CrunTHUrpadus.

39. XapakTepuCTUKHU PEHTI€HOBCKOTO U3IydeHus. CBOMCTBA JTyUeH.

40. PapuoyknuaHas IMarHOCTUKA.

41. UcTOYHMKH PEHTI€HOBCKOTO U3JIYYCHHS M PEHTTEHOBCKas TpyOKa (CXeMa U MPUHIIMI padoThI).
42. Kombunuposannbiii [IDT/KT ckanep. [19T.

43. JlyueBas nuarnoctuka. O®IKT.

44. Buapl CUTHAJIOB M CIIEKTPOB. XapaKTEPUCTUKA CUTHAIIOB U CIIEKTPOB.

45. Kommumatp. ['amma kamepa.

6.4 Tembl KypcoBbIX padoT

MexaHu3MBbl IOTEPD SHEPTUH 3aPSKEHHBIX YACTHI] B BEILIECTBE.

PanuanymonHoe TopMOKEHHE ANEKTPOHOB (PEISATUBUCTCKUX YacTHIl). Paguanonnas ninuHa.
[Torepu sHEprun raMma KBaHTOB, OCOOCHHOCTH METOJIOB PErUCTPAllUi FaMMa KBaHTOB.
JlenbTa-31eKTpoHbl. BTOpHUYHBIE 371€KTPOHBI, X UCIIOJIB30BAHUE JJI PETUCTPALIUN YACTHULL.
[TpoxoxxeHreM HeMTpOHOB B BeriecTBe. [IpMHIMIIBI M1 OCHOBHBIE CIIOCOOBI PETHCTPALIUU
HEHUTPOHOB.

6. Jpeiid MOHOB B 3neKTpudecKoM mnoie. [1oABUKHOCTh U CKOPOCTH Apeiida (3eKTPOHBHI,
nonbl). Ponb muddysnn n pekomOMHAIIMK TPU TETEKTUPOBAaHUH YacTUll. CrocoObl BIMSHUS Ha MO-
JBUKHOCTB JIEKTPOHOB B rase.

7. WNonuszanumonnas kamepa. CUrHa KaMepbl, BbI3BaHHbBIN Apeiihom 31eKTpoHOB. CUTHaIbI
HanpspkeHus U Toka. Cerka @puina.

8. @daxTopsl, BAUSIOUINE HA aMIUIUTYy CUTHaJIa U Ha aMIUTUTYIHOE pa3pelleHrne HOHU3alluOoH-
HOW Kamepbl. BpemMeHHbIe XapakTepUCTUKN CUTHAJIa MOHU3ALlMOHHONW Kamepbl. MepTBoe BpeMs.

0. Hunuaapudeckast HOHU3aMOHHAs Kamepa. [IponopioHaibHbINA CUETUHK.

10. MexaHu3Mbl ra3oBoro ycuieHusa. @opma curHana B MpornopLHOHAIBHOM CUETUHKE.

11. OGnactu NponopuHOHATILHOCTH U OTPAaHUYEHHOW MPOMOPLUOHATIBHOCTH B ra30pa3psIHOM
cuetdrke. Poib pOTOHOB ynbTpadroneToBOro CrekTpa.

12. Cueryuk I'eiirepa-Mrosmiepa. CiocoObl ramieHust paspsiia B CHETUUKE.

13. [IponopruonansHas kamepa. [lpuniun paboTsl ¥ npeumyiecTsa. M3MepeHre KoopaAnHaT Tpa-
€KTOPHUH YaCTHULBI C TOMOLIBIO IPONOPLIUOHATIBHON KaAMEPBI.

14. [peiidoBas kamepa. [IpuHimn paboTel 1 BO3MOXKHbIE pean3aluy. Paznuure Mexy mpomnop-
[IMOHAIBHOU U IpeiidoBOI KaMepaMu, CpaBHEHHE MTPEUMYIIECTB  HEIOCTATKOB.

15. IlpuHnMnuanbHOE YCTPOHCTBO BPEMA-IIPOEKIIMOHHON KaMephl. YTO MOXKHO y3HATh O YACTHILIE C
MTOMONIBIO TAKOW KaMephI?

Al
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16. ITonynpoBoaHuKoBbIE AeTeKTOPHL. [IpuHnnn nelictBusa nerexropa. [lonynpoBoaHuKu n U p
THUIIA.

17. EMKOCTb IIOJIyTIPOBOJTHUKOBOT'O IETEKTOPA.

18. IToaynrpoBOAHMKOBBIE MAaTEPUANIBbI, U3 KOTOPBIX AEIAK0T IETEKTOPHI.

19. Si-Li u Ge-Li nerexTopsl. B uem npenmyiecTBa qeTeKTOPOB, U3TOTOBICHHBIX U3 YIbTPAUU-
CTOr0 KPEMHUS WM FepMaHus?

20. KpemHHEBBIE JETEKTOPHI 3apsKEHHBIX yacThll. O01acTH UX MPUMEHEHUSI.

21. [TomockoBbIe (CTPUIIOBBIC) KPEMHHUEBBIE ACTEKTOPHI. [[prMepsl pruMeHEHUH.

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

23. KoakcuasibHble T€pMaHUEBbIE AETEKTOPBI OOIBIIOr0 00bEMA.

24. I'aMMa CHEKTPOCKONUS C IPUMEHEHUEM I€PMaHUEBbIX JETEKTOPOB.

25. IlpuHuun paboThl CHUHTIIIISIIMOHHOTO 1eTeKTopa. CHUHTUILIATOPBI U IPHOOPHL, PETUCTPUPY-
IOLIUE CBETOBBIE KBAHTHI.

26. YcrpoiictBo @Y. Kosddunuent ycunenns OIY.

27. Tunbl cUMHTUILIIATOPOB. OCHOBHBIE NTAPaMETPBI, ONPEAEIIAIOINE 007IacTh IPUMEHEHUSI pa3Iny-
HBIX CLIMHTHJUITOPOB.

28. IlpuHuun paboThl KaJTOPUMETPOB YACTHII.

29. )Kuzkue 1 1macTMaccoBble CHUHTHILISATOPBI.

30. Peructpauus HelTpoHOB. CHIEKTPOCKONHS HEUTPOHOB IO BpEMEHH IpoJieTa. JJuckpumMuHanus
(pa3aeneHue) HEUTPOHOB M raMMa KBaHTOB 110 (popMe curHana.

31. MukpokaHaibHasl IJIACTUHA - IE€TEKTOP 3apsyKEHHBIX YaCTHULL.

32. IIpuHIMIBI PETUCTPALIUN 3aPSHKEHHBIX YaCTULL IO BTOPUYHBIM JIEKTPOHAM.

7. Y4eOHO-MeTOoAMYeCKOE 00ecevyeHrue JUCIUILIMHBI (MOLYJIs1)
7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKThI

[Tpuka3 Muno6puayku Poccuiickoit ®eneparuu 7 aBrycra 2020 r. Ne 891, 3apeructpupoBaH B
Muntoctre P® 24 aBrycra 2020 r., peructpanuonnbiii Ne 59412. Crynentam KBI'Y noctymnHbl
(OH/IBI HIEKTPOHHBIX Y4EOHUKOB M HAYYHOH JTUTEpaTyphl:

OBC "Jlaus" www http://e.Janbook.com

OBbC "Knuragonn" www.knigafund.ru

7.2. OcHOBHas1 JIUTEpaTypa

1. Kanutono .M. BBenenue B ¢pusnky sipa u yactuil: yueOnuk. M3ngarenscro: DUSMATIINT,
2010T.
2. Tropun F0.1. YepnoB WN.I1. KproukoB FO.1O. ®usuka. SnepHast ¢pusuka. Gusnka 37eMEeHTapHBIX
yactull. Actpodusuka : yueOHuk. TIIY (Tomckuii [Tonurexnuueckuii YHuBepcurer), 2009
3. MuxaiinoB M.A. SnepHas ¢usnka u ¢pusnka 3neMeHTapHbIx yactuil: B 2-x 4. Y. 1: YyeGHoe no-
coomue. MzmarensctBo: MIIT'Y, 2011 1.

7.3. lonoiHUTEBHAS JTUTEPATypPa

1. Myxun K.H. OkcniepumenrtansHas sinepHas pusuka. B 3-x T1. T. 3. @u3uka sneMeHTapHbIX 4a-
crun. "Jlans", 2009

2. EmenpanoB B.M., Tumomenko C.JI., CrpuxanoB M.H. BBeneHnne B peasiTUBUCTCKYIO SIEPHYIO
¢uzuky. U3narenscreo: DUSMATIIUT, 2011 .

3. SI3eB C.A. Jlexkmum o CoymHeunoi cucteme. "Jlans", 2011

4. JIekuuu 1Mo akTyaJlbHBIM Ipo0JeMaM 3KCIIepUMEHTaIbHON U TeopeTuyecko ¢pusuku. [lon pexak-
nuet A.A.Ilerpyxuna, M.X.XokonoBa. [Jonymeno YMO no Ki1acCH4eCKOMY YHHUBEPCUTETCKOMY
oOpa3oBanuto P® B kauecTBe yueOHOTO TOCOOUS ISl CTYIEHTOB BBICIINX YUEOHBIX 3aBe/IeHUi, 00y-
yarommxcs 1o crneuranbHocTu 010701-dusuka, Hanbuuk, 2007 1., 118 c1p.

5. HeyckopurenbHast pusmnka BbICOKUX 3HEpruil. Tpyasl mepBoii 0akCaHCKOM MOJOAEKHON IIKOJIBI
AKCTIEPUMEHTAIBHON U TeopeTudeckoi pusuku. [Ipuansopycee, 17-21 anpens, 2000, o penaxiueit
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A.A.Ilerpyxuna u M.X.Xokonosa, Hanpunk 2000 r., 224 c. PekomMeH10BaHO B KayecTBE y4eOHOTO
nocobus YMO ynuepcutetroB Poccun.

6. Tpyab!l BTOpoii 6akcaHCKO MOJIOIEKHOM MIKOJIBI SKCIIEPUMEHTAIBLHON U TEOPETHUECKOHN (DU3HKH.
[Tpuanebpyche, 18-24 anpens, 2001, nmox pemakiuenn A.A.Ilerpyxuna u M.X.XokonoBa, Hanpumk
2001 r., 192 c.

7. I'M.BepemkoB. CTpykTypa, (pU3UIECKOE COAEepKaHUE U MPOOJIEeMbl cTaHIapTHOU Moaenu. Kypc
nexuui noxa penakuuent A.A.Ilerpyxuna u M. X.Xokonosa, KbI'Y, Hanpuux 2002, 79 c. Pexomen-
JIOBaHO B KauecTBe yueOHoro nocooust YMO yHuBepcutetroB Poccun.

8. ®u3MKa 3JIeMEHTapHbIX YacTull U KocMuueckux aydeil. Tom.1, Tpynsl Tperbelt bakcanckoit Mo-
JOIEKHOM IIKOJIBI AKCTIEPUMEHTAIILHON 1 TeopeTndeckor ¢usuku. [Ipuansopyche, 28 okTsa0ps - 1
HOs10ps 2002 1., mox penakuueit A.A.Ilerpyxuna u M.X.Xokonosa., Hanpuuk 2003 r., 165 c.

9. Tpynsl 4-oi1 bakcaHckoi MOJIOAEKHONW MIKOJIBI AKCIIEPUMEHTAILHON M TEOPETUUCCKON (UK.
[Tpuaneopycbe, 21-26 anpens, 2003 r., nox penakuueit A.A.Ilerpyxuna u M. X.Xokonosa, Hanpuuk
2004 r., 168 c.

10. Tpyast 3-o0if bakcanckoi MOJIOAEKHON IKOJIBI SKCIIEPUMEHTAIBHON U TEOPETHIECKON (PU3UKH.
T.2. Ilpusnnbpycke, 28 okTs0ps - 1 HoAOps1, 2002 ., mox penakuuein A.A.Ilerpyxuna u M.X.Xoko-
HoBa, Hasbumk 2004 ., 178 ¢. PekomeH10BaHO B KadyecTBe y4eOHOT0 mocoduss YMO yHUBEPCHUTETOB
Poccun.

11. Tpyast 5-oif bakcanckoi MOJIOAEKHON MIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETHIECKON (PH3UKH.
[Tpuans6pycnbe, 18 - 22 ampens, 2004 r., T.2. nox penakuueit A.A.Ilerpyxuna u M.X.X0KkoHOBa,
Hanpumk 2005 1., 161 ¢. PekomennoBaHo B kadecTBe yueOHOro mocooust YMO yHuBepcuteToB Poc-
cuu.

12. Tpyast 5-oif bakcanckoi MOJIOAEKHON IKOJIBI SKCIIEPUMEHTAIBLHON U TEOPETHIECKON (PH3UKH.
[Tpusns6pycnbe, 18 - 22 ampens, 2004 r., T.1. nox penakuueit A.A.Ilerpyxuna u M.X.X0oKkoHOBa,
Hanpuuk 2005 r., 138 c.

13. Tpyas! 6-0if bakcaHckoit MOJIOAEKHON IIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETHUECKON (PU3UKH.
[Tpuansbpycee, 18 - 23 anpens, 2005 r., T.2. CoctaButenu H.C.bap6ammna, M.A . Kpasen, A.A.Ilet-
pyxuH, M.X.Xokonos, B.B.Illecrakos, Hanpuuk 2006 r., 145 c.

14. Tpyns! 6-0i1 bakcanckoil MOTOAEKHON HIKOJIbI SKCIEPUMEHTAIbHON U TEOPETUUECKON (PU3UKH.
[Tpusns6pycse, 18 - 23 ampens, 2005 r., T.1. nox pemakumeit A.A.Ilerpyxuna, M.X.X0okoHOBa,
Mocksa 2006 T., 76 c.

15. Tpyast 7-oif bakcanckoit MOJIOAEKHON HIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETUUECKON (PU3UKH.
[Tpuansbpycobe, 22 - 27 oktsa0ps, 2006 r., T.1. nox pemakuueit A.A.Ilerpyxuna, M.X.XokoHOBa,
Mocksa 2007 r., 118 c.

16. Tpyns! 7-oi1 bakcanckoi MOJTOAEXHOMN HIKOJIBI 3KCIIEPUMEHTAIBHON U TEOPETUUECKON (DU3UKH.
[Tpusnebpycbe, 22 - 27 oktabpa, 2006 r., T.2. mox penakuueir A.A.Ilerpyxuna, M.X.XokoHoBa,
Mocksa 2007 r., 258 c.

17. Jlekuuu MO akTyaJlbHBIM IpoOjeMaM 3KCIIepUMEHTaIbHOW U TeopeTuyeckoi gusuku. [lox pe-
pakmuenn  A.A.Ilerpyxuna, M.X.XokonoBa. Jlonymeno YMO no KiiaccH4eCKOMY YHUBEPCUTET-
ckomy oOpa3zoBanuio P® B kauecTBe yuyeOHOro MOCOOUS Ul CTYJEHTOB BBICIIUX YUeOHBIX 3aBefie-
HUM, oOydaroruxcs no crenuanbHocTu 010701-duszuka, Hampuuk, 2007 ., 118 c1p.

18. Tpyas! 8-0if bakcanckoit MOJIOAEKHON HIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETHUECKON (PU3UKH.
[Tpuansbpycnbe, 15 - 22 anpens, 2007 ., T.1. nox penakuueit A.A.Ilerpyxuna, M.X.XokoHOBa,
Mocksa 2008 ., 208 c.

19. Tpyns! 8-0i1 bakcanckoil MOTOAEKHON HIKOJIBI SKCIIEPUMEHTAIBHON U TEOPETHUECKON (DU3UKH.
[Tpusnebpycse, 15 - 22 anpens, 2007 r., T.2. nox pemakuueit A.A.Ilerpyxuna, M.X.X0oKkoHOBa,
Mocksa 2008 1., 201 c.

20. Tpyxast 9-oit bakcanckoit MOOIEKHOM IIKOJIBI SKCIIEPUMEHTAILHONW U TEOPETUUECKON (PU3UKH.
[Tpuanebpyche, 19 - 24 oxTsa6ps, 2008 1., T.1. mox penakmuein A.A.Ilerpyxuna, M.X.XokoHOBa,
HUAY "MU®N", Mocksa 2009 T., 138 c.
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21. Tpynst 9-o0if bakcanckoit MOOAEKHOM IIKOJIBI SKCIIEPUMEHTAILHONW U TEOPETUYECKON (PU3UKH.
[Tpuanbbpyche, 19 - 24 oxTa6ps, 2008 1., T.2. mox penakmuein A.A.Ilerpyxuna, M.X.XoKkoHOBa,
HUAY "MU®DN", Mocksa 2009 ., 314 c.

22. Tpyasl Bceepoccuiickoii koHpepennnu "10-as bakcanckas mMojoaékHas IIKojJIa SKCIEPUMEH-
TaJIbHOM U TeopeTndeckoit pusuku", [pusnsdpycse, 18 - 24 oktadps, 2009 r., T.1. mox pegakuuei
A.A.llerpyxuna, M.X.Xokonoa, HUAY "MUDUN", Mocksa 2010 r., 208 c.

23. Tpynsr Beepoccuiickoit kondepeniun "10-as bakcanckas MononéxHas MIKOJIA YKCIEPUMEH-
TaabHOM U TeopeTudeckoit pusuku", [Ipurasopycee, 18 - 24 okTa6ps, 2009 ., T.2. nox penakmuei
A.Allerpyxuna, M.X.Xokonosa, HUAY "MUDUN", Mocksa 2010 r., 287 c.

24. Tpynsl bakcanckoit momoaéxuon mkonsl pusukun BMIID-2012. TTpuaneopycbe, Kabapauno-
bankapus 17 - 21 nexadbpsa 2012 r. [Toa. pen. n-pa ¢pus.-mar. Hayk, npod. M. X. XokoHnosa. Hanpuuk,
Kabapauno-bankapckuii rocygapcTBeHHbIN yHUBepceuTeT uM.X.M.bep6ekosa, 2013 ., 130 c.

25. XokoHoB M.X. N36pannbie Bonpockl ¢pusndeckoii kunetnku (Kunernueckue ypasHenus). Haib-
ynk, u3a. KbI'Y, 2009 r., 87 c. PekomennoBano YMC no ¢puzuke YMO no kiaccuueckomMy YHUBEP-
CHUTETCKOMY 00pa30BaHUIO B KAUECTBE YUEOHOTO MOCOOUS /ISl CTYICHTOB BBICIINX YUEOHBIX 3aBejie-
HUM.

26.A.1.AGpamos, H0.A Kazanckuii, E.C.MaryceBuu OCHOBBI 3KCIIEpUMEHTAJIBHBIX METOJI0B SJEP-
HO# ¢usuku, M., Atommu3zaar, 1977t

27. K. KnaitukHexT, JleTekTopbl KOpIyCcKyIsSpHbIX U3nydeHuid Mocksa, "Mup" 1990.

28. I0.I1. I'anrpckuii, b.H. Mapkos, B.II. Ilepensirun, Perucrpanus u cieKTpoMeTpUsi OCKOJIKOB
nenenusi, MockBa, Dueproaromusaar, 1982.

29. K. I'pynen, /lerexTopsl anemenTapHbix yactul, HoBocubupck, Cubupckuii xponorpad, 1999.
30. }0.K. Akumos, O.B. Urnarses, A.W. Kanunun, B.®. Kymuupyxk, "[1onynpoBoIHUKOBbIE 1€TEK-
TOPBI B 9KCIIEpUMEHTaANIbHOM Qu3uke", MockBa, JHeproaromusaat, 1989.

31. P.J. 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.lponos "COopHUK 3a/1a4 110 aTOMHOM U sigepHoi pusuke",MockBa, ATomusaar 1971.

34. MarseeB A.B. Snepnas mequuuna. Paguonsotonsl u papMiipenapatsl [ DneKTpoHHBIN pe-cypce]:
yaueOHoe mocobue/ MarBeeB A.B.— DnekTpoH. TeKCToBbIe AaHHBIe.— OmMck: OMCkuii rocynap-
cTBeHHBIH yHuBepcureT uM. D.M. Jlocroesckoro, 2016.— 128 c.— Pexum pocryna:
http://www.iprbookshop.ru/59664.html.— 9BC «IPRbooks»

35. Supik I'.B. JluarHoctuka oOCTPYKTHUBHBIX YpONAaTUH y JleTell MeTojaMu SIepHOW METUIMHBI
[OnexTpoHHbIi pecypc]/ Aupik I'.B.— Dnektpon. TekcroBble nanusie.— M.: [leguatpb, 2014.—
100 c.— Pexum noctyna: http://www.iprbookshop.ru/70511.html.— 3BbC «IPRbooks»

36. YacTuuel 1 aTOMHbIE A1Ipa. 3aJjaud C PeLICHUSIMU U KOMMEHTapusMHU [ DIEKTPOHHBIN pecypce] :
yuebHoe mocobue / ['onuaposa H.I'., MmxanoB b.C., Kanutono .M. - M. : DUSMATIJIUT, 2013.
- http://www.studentlibrary.ru/book/ISBN9785922114592.html

7.4. UnTepHeT-pecypchl

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/
obwue ungopmayuonHvle, CNpasouHvle U HOUCKOBbLE:

1. CnpaBounas mpaBoBas cucrema «l apant». URL: http://www.garant.ru.
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http://www.isiknowledge.com/

2. CunpaBounas npaBoBas cucrtema «Koncynsrantllmoc». URL: http://www. consultant.ru

IlepeyeHb aKTyaJIbLHBIX 3JIEKTPOHHBIX HHPOPMALMOHHBIX 023 TaHHBIX, K KOTOPbIM olecie-

yeH aoctyn nojn3oBarenassm KBI'Y (2021-2022 yu.r.)

Nenn | Hammeno- | Kparkas xapakre- Ajpec caiita HaumenoBa- | YciaoBus n0-
/m BaHue PHMCTHKA HHe OpraHu3a- cTyna
3JIeKTPOH- HHUU-BJIA-
HOTIO pe- AeJblAa; peK-
cypca BU3HUTHI 10T0-
BOpa
1, «Webof |Ilonmutemaruueckas | http://www.isik Komnanus Hocryn no
Science» | pedepaTuBHO-OUO- nowledge.com/ Thomson IP-agpecam
(WOS) auorpaduueckas u Reuters KbI'Y
HayKOMETpHUYeCcKast Cyo0unueHnsu-
0a3a JaHHBIX, B KO- OHHBIH 10T0-
TOpPOI HHJIEKCUPY- BOp
roTcs oxono 12,5 Ne WoS/592 ot
TBIC. )KYpPHAJIOB 05.09.2019 r.
AKTHUBEH J10
31.12.2021r.

2/ Sciverse | PedeparuBnas u NznarenscTBO Hoctym o
Scopus u3- | aHanuTuyeckas 6aza | http:/www.sco- «Elsevier. IP-anpecam
JIaTeNbCTBA | TAHHBIX, COAEpKa- pus.com Hayka u TexHo- KBI'Y
«Onp3eBup. | mas JIOTHI

Hayka u 21.000 penensupye- CyouauuneH3u-

TEXHOJIO- | MBIX JKYPHAJOB; OHHBIH 1010~

TUW» 100.000 xuur; 370 BOP

KHIKHBIM cepuii Ne Scopus/592
(mponosKaroImxcs ot 05.09.2019
W3/IaHHN ), I.
6,8 MIIH. TOKIa10B AKTHUBEH 110
U3 TPYJIOB KOH(e- 31.12.2021r.
50002071

3., Hayunas | Dnektp. 6ubnuoteka | http://elibrary.ru | OOO «HOb» TTonHbIHA HO-

JJIeKTPOH- | HAYYHBIX ITyOJIUKa- CTYI
Has 6u0- | 1uii - oxozo 4000
JIMOTeKAa | UHOCTPAaHHBIX U
(H9b 3900 oTeuyecTBeH-
PODN) HBIX HAy4HBIX XKYp-

HaJIOB, pedepaTbl
nyonukanuit 20 ThIC.
JKYpPHAJIOB, a TAKXKe
ormmcanus 1,5 M.
3apyOeKHBIX U POC-
CHICKHX JquccepTa-
uuii; 2800 pocc.
KypHaJIoB Ha 0e3-
BO3ME3JHON OCHOBE
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

pazIUYHBIM 001a-
CTSIM 3HAHUIL.

ba3a nan- | HanmonanbpHasa uH- http://elibrary.ru | OO0 «HDOb» ABTOpHU30-
HBIX Sci- (hopMaIMoOHHO-aHa- JIuneHsroH- BaHHBIN J0-
ence Index | simTnyeckas cu- HBIH TOTOBOP CTYIL.
(PUHII) | cTema, akKyMyJIupy- Science Index [To3Bomsier
roras 6osiee 6 MUI- NeSIO- JIOIIOJIHATE U
JIMOHOB ITyOnMKanui 741/2021 YTOUYHSATH
POCCHUICKHUX aBTO- ot 12.07.2021 CBEIECHUS O
poB, a Takxke uHpOp- r. myOuKa-
Manuio 00 uX HUTH- AKTHBEH 10 | IHSIX yYEHBIX
poBaHuU U3 OoJee 01.08.2022r. KBI'Y, ume-
4500 poccuiickux IOIIHUXCS B
JKYPHAJIOB. PUHI]
| IBC «Kon- | 13800 u3manuii mmo http://www.stud | OOO «Ilomu- IlomHEIN HO-
CYJBTAHT | BCEM 00JIaCTSAM 3Ha- medlib.ru TEXPECYpC» cTyn (peru-
CTyJeHTa» | HUH, BKJItOYaeT 60- http://www.med (r. Mockga) cTpanus 1o
nee yem 12000 collegelib.ru Jorosop IP-anpecam
y4eOHUKOB U y4eO- Ne310CJ1/08- KBI'Y)
HBIX [TOCOOUI JIst 2021
BO u CIIO, 864 OT130.09.2021
HaNMEHOBAHUM XKyp- I.
HayioB 1 917 MoHO- AKTHUBEH 110
rpaduil. 30.09.2022r.

«IJIeK- Komnexnus «Memu- | http://www.stud | OOO «Ilomnu- TTonHEbIHA H0O-
Tponnasi | nuHa (BO) medlib.ru TEXPECype» cTyn (peru-
oudoamo- | [DOTAP-Meaua. (r. Mockga) cTparus 1o

Teka TexHu- | Books in English Horosop IP-agpecam

YeCKOoro (KHUTH Ha aHTJIUN- Ne288CJ1/04- KBI'Y)

By3a» (ABC | cKOM sI3bIKE)» 2021
«KoHncyb- OT120.04.2021
TAHT CTY- T.
JAEHTAa») AKTHUBEH 110
20.04.2022r.
IBbC OnekTpoHHbIe Bep- | https://e.lanbook | OO0 «9bC [TonnsIit 10-

«Jlanb» CHUM KHUT BEAYIIUX .com/ JIAHb» (r. CTym (peru-

W3/1aTeNIbCTB y4eO- Canxrt-Ilerep- | crpamus o
HOHM ¥ HAY4YHOM JIU- Oypr) IP-agpecam
TepaTypsl (B TOM Jorosop KBI'Y)
YHCJIE YHUBEPCUTET- Nel12EIN/223

CKHX W3/1aTeIbCTB), ot 09.02.2021

TaK 1 3JIEKTPOHHBIE r.

BEpPCUU TIEPUOIHYC- AKTHUBEH J10

CKHX W3JIaHHH 1O 28.02.2022r.



http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

8, Hamwuo- OObenuHeHHbIN https://H36.pd OI'BY «Poc- Hoctym ¢
HAJbLHAsl | DJIEKTPOHHBIN KaTa- cuiickas rocy- AJEKTPOH-
3JIeKTPOH- | JIOoT (POHIOB pOCCUi- ApCTBEHHAs | HOT'O YUTAJlb-
Hasg 0u0- | CKMX OMOIHOTEK, CO- OMOINOTEKA HOT'O 3aj1a

JIHOTEKA | JIepKallHil Jorosop OMOIMOTEKH
PI'b 4 331 542 snexTpoH- Nel01/HOB/16 KBI'Y
HBIX IOKYMEHTOB 66-11 OT
00pa3oBaTEIbLHOTO U 10.09.2020r.
HAay4YHOTO XapakTepa Cpokom Ha 5
10 pa3IU4HbIM OT- JeT
pacisiM 3HaHUI
9. IBC 107831 myOnwuka- http://iprbooksh | OOO «A# [u | [loxHsIii no0-
«IPRbooks | uwmii, B T.u.: 19071 — op.ru/ Op Menuay cTym (peru-
» yueOHBIX U3JaHU, (r. Caparos) cTpauus 1o
6746 — Hay4HBIX U3- dorosop IP-agpecam
nanuid, 700 Kosiek- Ne7821/21 KBI'Y)
uui, 343 )xypHaia ot 02.04.2021
BAK, 2085 ayauo- I.
U3IaHUH. AKTHUBEH J10
02.04.2022r.

1( IBbC DIIeKTPOHHBIE BEP- https://www.bib | OOO «2nek- | IlomHsblit 10-
«lOpaiit» | cuu yuebHOU U lio-online.ru/ TPOHHOE M3/a- | CTYyH (peru-
aasa CIIO | HaydHOU nuTepa- TEJIbCTBO cTpauus 1no

TYpBI U31aTEILCTB FOPAITY (r. IP-agpecam
«tOpaiit» qna CIIO Mockga) KBI'Y)
1 DJIEKTPOHHBIE BEP- Jorosop
CUU NEPUOINYECKUX Nel192/EI1-223
U3JIaHUM 110 pa3Iny- OT129.10.2021
HBIM 00JIacTsIM 3Ha- T.
HUA. AKTHBEH 10
31.10.2022 r.
11 Polpred.co | O630p CMU Poccuu | http://polpred.co 000 Hocryn no
m. HoBo- | u 3apy0exsps. [Ton- m «Tonmpen IP-agpecam
ctu. O030p | HbIE TEKCTHI + aHa- CIIPABOYHUKU» KbI'Y
CMMU. Poc- | nutuka u3 600 n3na- be3Bo3mesniHO
cHsl ¥ 3apy- | Hu# no 53 oTpacisiam (6e3 opunu-
0exbe aJIbHOTO J10T0-
BOpa)
17 Ipe3uaent- | bonee 500 000 anex- | http://www.prlib | ®I'BY «llpe- ABTOpH30-
ckasi OM0- | TPOHHBIX IOKYMEH- .ru 3UJICHTCKAs BaHHBIN J0-
JIMOTeKa | TOB IO UCTOPUU 6ubnuoreka | crynm U3 O6ub-
um. B.H. | OteuecTBa, poccuii- um. b.H. Enb- JIMOTEKU
Eabuuna | cKO# rocyaapCTBEH- nuHa (T. (ayn. Ne214)
HOCTH, PyCCKOMY Cankr-Iletep-
A3BIKY U IIPaBY oypr)
Coryamenue
oT
15.11.2016r.
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http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

Cpokom Ha 5
net (C gajib-
Heimen npo-
JIOHTaIUen )

1. Caiit kadeapsr Teopetnyeckoit pusuku: http:/ffkbsu.ru/department/tf .

2. DnextponHas noura kadenpsl: E-mail: ktf @kbsu.ru.
3. http://www.ufn.ru/
4. http://www.inr.ru/

7.5. MeToanyeckne yKa3aHus K JeKIUAM U NPAKTHYECKUM 3aHATHAM

Jlexiuu - Benymas popma 00y4eHHS, OHA SBIIICTCS METOJAMUYECKON U OpraHU3allMOHHONW OCHO-
BOIl MOCTAaHOBKH MPETOAaBaHus AUCUUILTNHBL Bee apyrue Gpopmsl (IpakTUdeckue 3aHATHS, CaMO-
CTOsITENIbHAsS paboTa CTYAEHTA) KaJICHJAPHO J0KHBI CIIEJI0BATh 32 JICKIUEH, T.€. TOJDKHBI OBITh TIPH-
BSA3aHBI TEMATUYECKU K HUM.

VYueOHast paboTa npemnoaaBares 10JhkKHa 00ecrieunBaTh PaBHOMEPHOCTh Y4€OHON HAarPy3KH CTY-
JIeHTa B Te4eHHe Bcero cemectpa. [loaromy 3amanust Ha Bce BHIBI pabOTHI U CIIUCOK JIUTEPATYPhI
BBIJIAIOTCS B TIEPBOH Heene yueOHoro roga. CopepkaHue MEPBBIX JEKIUN | PYTUX BHJIOB 3aHATHI
JOJIKHBI OBITH TAKUMH, YTOOBI CTYACHT MOT He3aMeJIUTEIbHO MPUCTYNUTD K BHITOJTHEHHIO IOMAIll-
HUX 3a/1aHnii. B Hauase ceMecTpa Ha3HAYAOTCSI KOHCYIBTAIMU U CPOKH KOHTPOJISI CAMOCTOSITEIIbHON
paboThI CTYIEHTOB.

KoHncynpTanuu npeaHasHaueHsl JUIsl OKa3aHUsl METOAMYECKU 1eIecO000pa3HON MOMOIIH CTY/AEH-
TaM B UX CAMOCTOSITENBbHOM paboTe. B To jke Bpems OHM SABISIOTCS CBOEOOpa3HON 00paTHOM CBS3bIO,
C TIOMOIIIO KOTOPO# MperoiaBaTesb BhISICHIET CTENEHb YCBOSHUS CTYICHTAMH MPOrPaMMHOTO Ma-
Tepuana.

B nauvasne kaxmoro cemecTpa CTyJeHTaM MepeaaeTcss Ha OyMakKHBIX U JIEKTPOHHBIX HOCUTEIISIX
uH(pOpMaIIKs O BBHIOTHSAEMBIX JIOMAIIHUX paboTaxX, CpOKax UX CIAa4H U 3alIUTHI, BOIPOCHI K pei-
TUHTOBBIM KOHTPOJGHBIM MEPOIIPUSATHSIM, BOIIPOCHI K 3a4e€TaM U K3aMEHaM.

B xone yueOHBIX 3aHATUN W KOHCYJbTAIMH MperoiaBaTeib MOMOTaeT CTYACHTY MPaBUIBHO U
HauOoJiee 1esecoo0pa3HbIM 00pa3oM paclpeieNIuTh BPEMS JIJIsl CAMOCTOSITEIbHOM pabOThHI B TEUCHHE
BCEro ceMecTpa, oopaias 0co00e BHUMaHUE Ha PETYISPHYI0 CUCTEMAaTHYECKYI0 paboTy Hall y4el-
HBIM MaTepUalioM, YKa3bIBaeT CTYICHTY HanboJee TpyA0EMKHE BOITPOCHI, TPEOYIOITHNE HAMOOIBIITNX
BpeMEHHBIX 3aTpaT. ClieyeT npeaocTepeyb CTYACHTa OT IIMPOKO PACTIPOCTPAHEHHBIX OMIMOOK B ca-
MOCTOSITEIbHOU paboTe, KOT/Ia OH HAKaIIMBAET YPE3MEPHOE KOTMYECTBO HE3AMMUIIEHHBIX JTOMAIII-
HUX 33/IaHU#, IEPEHOCUT BBHIMOTHEHHE U 3alIUTY padOT HA KOHEIl CEeMEeCTpa U T.1.

[Tpu BBITOTHEHNN U 0(OPMIICHHH JIOMAIITHUX 33JaHUH CTYJICHT CTATKUBACTCS C MHOKECTBOM
BOIPOCOB, KOTOPBIC HE M3NIATAIOTCS WM HEAOCTATOYHO MOSICHSIOTCS B TEXHUUYECKOW YacTU TUCITH-
TJTMHBI, Y HETO BO3HHUKAIOT TPYAHOCTH M3JI0KEHUS XOJa PEIICHUsI 3a]]a4H, CIOCOOOB apTyMEHTHPO-
BaHUs IPUHUMAEMBIX PELICHUH, CTPYKTypupoBaHus U opopmiieHus 3anuceit u T. 1. [IpenogaBarens
JTIOJDKEH OKa3aTh COOTBETCTBYIOIIYIO IOMOIIb B TIPEOIOJICHUH TaKUX 3aTPYIHEHUH.

[Tpu BBIMOTHEHUH PAOOT, B KOTOPBIX MIPUMEHSIETCS] BEIYUCITUTENbHAS TEXHUKA, TPEOyeTCsl coCTaB-
JICHUE U OTJaJKa KOMIBIOTEPHOM MPOrpaMMBbl WIIM UCTIOIL30BAHUE TOTOBBIX POrPAMMHBIX IPOYKTOB
JUISL PYYHOTO CYETa, CTYCHTY JOJDKHBI OBITh JAHBI MHCTPYKIMH, KOHKPETHBIE YKA3aHUS U T.1.

He cnenyet cTyneHTy NpOBOAUTDH BBIUMCICHUS C U3JIUIIHE OOJIBIIMM YHCIIOM 3HaYaIuX uudp.
Heo0x01uMo MOsSICHUTE €My, YTO COXpaHEHHUE B 3allMCH Yrcia (pe3yabTaTaX BRIYMCICHU ) YeThIPEX
3Havamux mudp odecneynBaeT HeOOXOAMMYIO TOYHOCTh B pacuérax.
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Crenyer oOpaTuTh BHUMaHHE CTyIEHTa U 0(OPMIICHHH paboT, 4TO B HAaYasIe KaXKJI0H 3a/1aun
JIOJDKHBI OBITh IPUBEAEHBI €€ HOMEp, TEKCT YCIIOBHs, pacu€THasi CXeMa U TalJIMla UCXOAHBIX JaH-
HBIX, a TAK)KE, YTO BCE IMOCIIEAYIOIINE BBIKIAIKN JOJDKHBI IPEACTABIATh cO00M CTpOHHYIO JTIoTHye-
CKYIO I10CJIEI0BAaTEIbHOCTh U CONIPOBOXKIAThCS TAKOHUYHBIM HOSCHUTEIbHBIM TEKCTOM.

Kak mpaBuiio, mpu npoBepke paboT mpenogaBareaeM 00HAPYKUBAIOTCS OUTHOKH, HETOYHOCTH
B pacuéTax, KOTOpbI€ CTYJJEHTY HEOOXO0AUMO UCIIPABIIATh. 3aMEUaHUs IPENOAABATEIS 10JIKHbBI ObITh
JIOCTaTOYHO MOAPOOHBIMH, SICHBIMHU IS CTYZEeHTa. Ecin 3aMeuaHusi MEJIKUEe 1 HEMHOTOYHCIICHHBIE,
TO MOYKHO pa3pelluTh CTYACHTY YCTPAHUTh UX MPSMO Ha MEepPBOHAYAIbHBIX JUCTaX 3anucel. Eciu
K€ OHM MHOTOYHMCIICHHBI WJIM TaKOBBI, YTO BBI3bIBAIOT CYIIECTBEHHbIC M3MEHEHHUS B TIOCIIEIYIOLINX
pacuérax, TO MpeajaraeTcs BBIIOJIHUTh PadoTy 3aHOBO. [Ipy MOBTOPHOM MpeAcTaBlIeHUU PabOThI
CTYACHT 00s13aH NMpHJIarath IepBOHAYAIBHBIC 3AIMCH C 3aMEYaHUSAMH, YTO YCKOPUT €€ IPOBEPKY.

Kaxnas pabora mpuHHUMaeTcs ¢ 3alllUTON U BBICTABJICHUEM OLIEHKU. [Tpu 3TOM yunThIBaroTCs
Ka4eCTBO BBITIOJTHEHUS 33/1aHUs, TEXHUYECKHE 3HAHUS CTYJICHTA [0 TEME, €r0 YMEHHsI U HaBBIKU pe-
IIEHUs] KOHKPETHBIX MpakTHUecKuXx 3anad. [Ipu HeymoBneTBopuTeNbHON 3amuTe paboTa He 3acuu-
THIBA€TCS, CTYACHTY MpeAJiaracTcs HOBTOPHAS 3alllUTa WK BbIIAETCS IPYroe 3aJjaHue i BbIOIHE-
HUS BHOBb.

7.6. IlporpaMmmHoe oOecnieyeHHe COBpeMEHHBIX
HH(GOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT M

[Iporpammuoe obecneuenne UKT cocTouT U3 311€MEHTOB:
1) anekTponHast OubIMOTEKa Y4€OHUKOB U Y4EOHBIX MOCOOHH 1O AUCHUTIIINHE
«J1eTeKTOpBI ATIEMEHTAPHBIX YaCTHUIDY,;
2) sneKTpoHHbBIE y4eOHbIe MocoOus (METOANYECKHUE YKa3aHUs U3/IaHHbIe Kadeapoii);
3) 6aHK TECTOBBIX 3aJaHHI JIsl aBTOMATU3UPOBAHHOTO KOHTPOJIS 3HAHUHN CTYICHTOB;
4) snexTpoHHbIN KoHCeKT nekuuii (DKJI) nmpenonasarens;
5) KOHTPOJIBHBIE BOIIPOCKHI M COJICPIKAHUS JJOMAITHUX 3aJIaHUMH;
8) crHcoK AUTepaTyphl MO TUCIUILINHE;
9) anexTpoHHas 6ubIMOTEKA Kadeapsl TeOpeTHUECKON (PU3HUKH.

8. MarepuabHO-TeXHU4YECKOe O0ecneyeHne I CHUIITUHbI

- Ayaurtopus JUis YTeHUs JeKIUH 1 IpoBeIeHHsI IPAaKTUYECKUX 3aHATHIA, 000py10BaHHAS MYJIb-
TUMEIMHHBIMI TEXHUYECKIMHU CPEICTBAMHU O0YUCHUSI.
- KomnbroTepHslii kitace A1 MpoBEASHHSI BCEX BUI0B KOHTPOJIBHBIX MEPOIPUSATHI € TOMOLIBIO
KOMIIBIOTEPHOT'O TECTUPOBAHUSI.
- OGopynoBaHuE M CTEH/IBI.
8.1. TpeOoBaHusI K MATEPUAIBbHO-TEXHUYECKOMY O0ecne4eHH 0

Jlns peanuszanuu paboueil mporpaMMbl TUCHMITIIMHBI IMEIOTCS CHIeIMaTbHbIe TTOMEIEHUS IS
NIPOBE/ICHUS 3aHSATHH JIKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYNIIOBBIX W WHIAMBHIYaTbHBIX KOH-
CyJbTallUH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOMN aTTeCTAIlluH, @ TAKXKe MOMEIIEHUs JUIsl CaMOCTO-
ATEIbHONW pabOThl ¥ TIOMEIIEHUSI JJIs1 XPAHEHUS U MPOPUIAKTHUECKOTO 00CTyKUBaHUsI 000py10Ba-
Hus. CrenMaibHble TOMEIEHHs YKOMIUIEKTOBAHbI CIIELUAIN3UPOBAHHON MEOETIbIO M TEXHUYECKUMHU
cpencTBa 00y4ueHus, CIyKallUMH JUIs IpeACcTaBlIeHus: HHPopMauu O0NbIION ayIUTOPUH.

[Tpu npoBeneHuN 3aHATUH JTEKIIMOHHOTO/ CEMMHAPCKOT0 THIIA 3aHATHHA UCTIONb3YIOTCS:

JAUUEH3UOHHOE NPOPAMMHOE 0Decneyenue:

- IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);

AnTHuBHupycHoe mporpammuoe obecneuenue Kaspersky Endpoint Security CrannmapTHbIi
Russian Edition;

Brraucnurensnas cpena MathLab: Homep nunensuun 40811750;
€80000HO pacnpocmpansemvie npocpammbl.
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— Academic MarthCAD License - MmaremaTuyeckoe nmporpaMMHoe obecrieueHue, KoTo-
pO€ MO3BOJISIET BHINIOJIHATH, aHATU3UPOBATh BaXKHEHIIINE HHKEHEPHbIE pacyeThl U 00-
MEHUBAThCSI UMU;
—  WinZip nis Windows - mporpaMm JijIst CKaTHs M pacliakoBKH (paitios;
— Adobe Reader qyist Windows — nporpamma juist urenusi PDF ¢aiinos;
— Far Manager - koHCONbHBIH (haliJIOBBIN MEHEIKEP U1 ONEPALlMOHHBIX CUCTEM CeMEii-
ctBa Microsoft Windows.
[Tpu ocymecTBIeHUN 00pa30BaTEIBLHOTO MPOIlecca CTYACHTAMH H MIPETIOAaBaTENIeM HCTIONb-
3yloTCs caeayomue nHpopManuonHo crnpaBodyHbie cucteMbl: DObC «Anlludpoyke», 9bC «Kon-
cynpTaHT cryneHtay, CIIC «KoncynpranT mitoc», CIIC «I"apanT».

8.2 Ocol0eHHOCTH peaiM3auMu JUCHMILIMHBI /151 HHBAJIWIO0B M JIHI[ ¢ OTPAHUYEHHBIMH
BO3MO’KHOCTSAIMHM 310POBbS

JIJ1sl CTyIEHTOB € OIPAaHUYEHHBIMU BO3MOKHOCTSMH 310POBbsI CO3aHbl CIIELIMAIIBHBIE YCIIO-
BUSA JUIs TTorydeHus oopazoBanus (aya. 145 I'K). B nensix 1ocTynmHOCTH MOMy4YeHHsI BBICIIET0 00pa-
30BaHUs 110 00pa30BaTEIbHBIM MIPOTPaMMaM MHBAIUIAMH U JIMIIAMU C OTPAHUYEHHBIMUA BO3MOKHO-
CTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECIIEUNBACTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUAIBHOTO caiiTa B ceTH «MHTepHeT» Il cTaO0BUISIINX;

2. J11s HBAMUAOB C HAPYIIEHUSAMU 3peHUs (cIaboBUISAIINE, CIICTIBIC)

- IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO 00yUJaoIeMycst HEOOXOAUMYIO TOMOIIb, TyOJTHu-
pOBaHME BCIIYX CIPABOYHON MH(OpPMALMK O paCHUCAaHUM YYeOHBIX 3aHSATUHN; HAJTUYWE CPEACTB IS
YCHUJICHHSI OCTaTOYHOTO 3peHusl, OpaiiyIeBCKOW KOMIIBIOTEPHON TEXHUKH, BUACOYBEITHMYUTEIICH, ITPO-
rpaMM HEBHU3YyaJbHOTO JIOCTyNa K UH(OpMAIMH, TPOrPaMM-CHUHTE3aTOPOB PEUU U APYTUX TEXHUYE-
CKHUX CpEJACTB IpHeMa-leperayl yueOHoM HMHpOpMaluu B JOCTYNHBIX (opMax Ui CTYyJEHTOB C
HapyILIECHUSAMU 3PEHHUS;

- 3aJJaHUs JUISl BBITIOJIHEHUS HA DK3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3aJ]aHMs BBITIONHAIOTCS HA Oymare, HaTUKTOBBIBAIOTCS aCCUCTEHTY 00ydaro-
IIMCS;

3.J171s1 *HBAIHU/IOB | JIMII C OTPAaHUYCHHBIMU BO3MOXXHOCTSMU 3[IOPOBBS 1O CIYXY (CI1ab0CIbI-
miaiue, rIyxue):

- Ha 3a4eTe/7K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINI CTYACHTY HEOOXOITUMYIO TeX-
HUYECKYIO IIOMOILIb C YYETOM MHIMBUyaIbHBIX 0COOEHHOCTEH (OH MOMOTAET 3aHATh pabouee MecTo,
NePeIBUTATHCS, TPOYUTATh U OPOPMUTH 33/I1aHKE, B TOM YHCIIE 3aITUCHIBAs MO/ TUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MUCbMEHHOHN opMe;

4. JIns MHBANMOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3JJ0POBbSI, UMEIOIINX HapyIle-
HUS OIOPHO-JIBUTaTENIbHOTO ammapara, Co3JaHbl MaTepUalIbHO-TEXHUYECKUE YCIIOBUS 00ecreunBa-
IOIIHME BO3MOXKHOCTb OECTIPENSITCTBEHHOTO IOCTYTa 00YyJaIOIMXCs B yueOHbIE TOMEIICHHUs, 00BEKTY
MATaHUS, TyaJeTHBIC U JIPyTrrue MOMEIICHUs] YHUBEPCUTETA, & TAKXKE MPEOBIBAaHUS B YKa3aHHBIX T1O-
MENICHUSX (HaMYKe PacIIMPEHHBIX TBEPHBIX MPOEMOB, TOPYYHEH U IPYTUX MPUCIIOCOOICHUN).

- MUCbMEHHBIE 3aJ]aHHs BBIOJIHAKOTCS HA KOMIBIOTEPE CO CIENUATIU3UPOBAHHBIM IPOrPaMM-
HBIM 00€CTIeYeHHEM WJTH HaTUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/IEHTa YK3aMEH MTPOBOJUTCS B YCTHOM (opMme.

OOyyaromuecs W3 4YUCla JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI 00€CTICUCHBI
AIIEKTPOHHBIMU 00pa30BaTEIBHBIMHU pecypcamMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUYEHHUSIM X
310POBBSI.
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ITpunoxenue I
(oGs3aTenpHOE)

®opma 10N0JHEHNI 1 U3MEeHeHUl B padoueii mporpamMme JU CUUIIMHBI

JonosiHeHNs ¥ U3MEeHEeHUs1 B padoyeil mporpaMmme
AMCUMILUIMHBI HA 20 /20 yu.r.

YTBEPXAIO
IIpopexrop o YP

«_» 20

B pabouyto nmporpaMMy BHOCSTCS CEIYIOIINE U3MEHEHUS:

D) ;
D)

nin ACjIacTCsa OTMETKA O HCI.[GJICCOO6pa3HOCTI/I BHECEHUS KaKHUX-IN00 M3MEHEHHI Ha ,Z[aHHLIﬁ yqe6—

HBII TOJ

Pabouas mporpamMmMa nepecMoTpeHa Ha 3acelaHiH Kadeapol

(maTa, HOMep MPOTOKOJIA 3aceNaHus KadeIphl, MOIMUCH 3aB. Kaheapoii).

OJIOBPEHA Ha 3acenanuu METOIU4YECKOH KOMUCCHH, TPOTOKOJT Ne or" " 20 r."
HpeHCGHaTCJ'IL METOANYECKON KOMHCCHH 10 HaIpaBJICHUIO ITOATOTOBKH
wugp HaumeHosauue JIUYHASL NOONUCH pacuugposra noonucu dama
COT'JIACOBAHO:
(v} VRS
3aBeayromuii kadenpoit
HaumeHogaHue Kageopul JUYHASL ROONUCH pacuugposka noonucu dama
o L
3aBeayromuii kadenpoit
HaumeHo8aHue Kageopul JUYHASL ROONUCH pacuiugposka noonucu dama
~ o skek
3aBe;[y10mI/m OTACIIOM KOMIUICKTOBAaHHA HAYYHOU OMOINOTEKH
JIUYHASL NOONUCH pacuiughposka noonucu dama
Hexan ([upexrop)
HaumeHoBaHue axyibmema (UHCMUMyma) JIUYHAS NOONUCH pacuugposxa noonucu dama

JlononHeHus 1 N3MEHEHUs] BHECEHBI B 0a3y JaHHBIX pab0YHX MPOrpaMM JUCHIUTLIIHH
Havaneauk YMY

JIUYHASL ROONUCH pacuiugposka noonucu dama

" - pM BHECEHMH M3MEHEHMIi B pasaens! 1-4 paGodeii mporpamMmmbl
- IIpU BHECEHMH U3MEHEHUH B 11.7.1-7.4 paboueii mporpamMMsl
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MpunoxeHne B

IIpunoxenune B (06s13aTe1bHOE)
B1 ®opma sucra corsiacopanusi pado4eii nporpaMMbl JUCUMILIHHBI
OOII BITO noaroroBkm 6akaaaBpa U CHEUATHCTA

K npukasy Ne

JIMCT
COrJIACOBAHUSA padoyei MporpaMmbl
HanpaBnenue noaroToBKu:

KOOI 1 HAUMCHOBAHUEC

CrenuanbHOCTh:

KO U HAHUMCHOBAaHHEC

Crieruanu3ansi: |

HanMMCHOBaHHUEC

JlucuuiinHa:

dopma o0yueHHS:

(ounas, ouno-3a04Has, 3a04Has1)

Yy4eOHsblil roj

PEKOMEHJIOBAHA 3acenanuem kadeapbl

HaMMeHOBaHHe Kadeapbl

npotokos N or" " 20 T

OTBETCTBEHHBIN UCTIOTHUTEND, 3aBEIYIONTNHN Kadeapoit

HaNMCHOBaHHUC Kaq)enpm TIOAITUCH pacmncbpom(a TIoAITMCH aara
Hcnomuurenn:
TOIKHOCTh TOJMNUCH pacumpoBKa MOIMUCH narta
JOKHOCTh TIOJIINCH pacumpoBKa MOIMHCH narta
T.]I.
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B paboyeil mporpamMMe JAUCHUILTUHBI « S 1epHO-(pru3nuecKkue MeTo b M MPHOOPHI B METUITTHEY

JINCT UBMEHEHU (JIONOJTHEHU)

IIpuiaoxenne Nel

o HanpasyieHuto noarotoBku 03.03.02 dusuka (I[Ipoduns: «MenuinnHckas GU3HKa)
Ha 2021 — 2022 yueOHbIN TO

Ne
n/n

JuemeHT (myHKT) PII{

IlepeyeHb BHOCMMbIX U3MEHEHH I
(10mOJTHEeHUI)

Mpumeyanue

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceaHuU Kadeapbl TCOPETUUECKON U SKCIIEPUMEHTAIBHON (Pu-

3UKHU

[Tporoxomn Ne oT «___ »

3aBenyronmii kKageapoit

202 .
/M. X. X0oKk0oHOB/

noonucs

pacuugposka noonucu

odama
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IIpunoxenne Ne 2
Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIs

Cymma 6annos

Nen/n Buo konmponsa Oowan 3-a
1-21 mouxka | 2-a mouka
cymma mouka
1- | Hocewenue 3anamuil 00 10 6an- 00 3 0. 00 30. 00 4o.
7108
2- | Texywquii KonmpoJib: 0o 30 oan- 00 10 o. 00 10 o. 00 10 o.
7108
Omeem na 5 6onpocos om000l56.  om00056.| om0Ooo5 | om0oado5
0. 0.
[ToHBIN TPaBUIBHBIN OTBET 1o 15 oan- 50. 50. 50.
JIOB
HernounHblil npaBusibHBINA OTBET or3 10156.| orlno56.| orlmoS5| orl o5
0. 0.
OtBet, conepaluii HETOYHOCTH, 06. 06. 06. 006.
OIIMOKHU
Buinonnenue camocmoamenvmvix
3a0anuil (pewtenue 3a0au, Hanuca-
Hue peghepamos, 0oxknao ) om000l56. |om00056. | om00do5 |om0oadol
0 0
1. | Pybesicnulit KOHMpPo.ib 00 30 oan- 00 10 6. 00 10 6. 00 10 6.
7108
TECTUPOBAHUE or 0- 1o 126. | ot 0- mo 46. ot 0- o ot 0- o
46. 46.
KOJJIOKBUYM o1 010 180. | oT01066.| or0m06| or0 06
0. 0.
Hmozo cymma mekywiezo u py-
0eI)cH020 KOHmMPOA 0o 706annos 00 230. 00 236 00 246
IlepBbiii 3Tan  (0a30Bblii)ypo-
B€Hb) — OIIEHKAa «YyI0BJIETBOPH- HEe MeHee | He MeHee 12 |  He MeHee | He MeHee
TeJbHO» 360. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 0.
ThIH)ypOBeHb) — OLEHKAa «XO0- (51-696.) | menee 236 | wmeHnee 23 MeHee
poLIO» 0 246
Tpernii 3Tan (BbICOKH YPOBEHB)
- OLIEHKA «OTJIUYHO» He MeHee 70 | He meHee 23 |  He MEHee | He MeHee
0. 0. 230 246
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TEKYIIWI U PYBEKHBIM KOHTPOJIb

IIpunoxenne Ne 3

Ce- [Ixana oreHUBaHUS
MECTp
0-35 6amnoB 36-50 6amnoB 51-60 6ammoB 56-70 6ammoB
5 YactuuHoe nocewte- | IlonHoe wnn yacTuy- ITonnoe vy ya- [Tonnoe nocemenue
HUE ayIUTOPHBIX 3a- | HOE IOCELICHUE ay/Ii- | CTHYHOE [TOCEIICHHUE | ayIUTOPHBIX 3aHS-
HaTui. HeynoBineTBo- | TOpHBIX 3aHsATHM. Ya- | ayauTOpHBIX 3aHs- THH.
PUTENBHOE BBIMIOJIHE- | CTUYHOE BBIIIOJIHEHUE THH. ITonHoeE BBITIOJIHEHUE
HUE MPAKTUIECKUX | MpakTU4eckux padboT. | [lomHOoe BBITONMHE- | W 3auTa MpaKTH4e-
pa6or. [Inoxas non- BrimonHenue KoH- HUE NPaKTUIECKUX CKHX 3aHATUN. BbI-
TOTOBKA K OaJUIbHO- | TPOJBHBIX padoT, Te- pabor. MOJIHEHHE KOHTPOJIb-
PEUTHHTOBBIM MEpPO- | CTOBBIX 33/IaHUH, OT- | BBIMONHEHNE KOH- | HBIX padOT, TECTOBBIX
npustuaM. CTyaeHT BETHI HA KOJIIIOKBH- TPOJBHBIX paboT, 3aJJaHUii, OTBETHI Ha
He JIOMyCKaeTcs K yMe Ha OLIEHKH «yZIO- | TECTOBBIX 3aJaHHM, KOJJIOKBUYME Ha
MPOMEKYTOYHOM atT- BJICTBOPUTEIILHOY. OTBETHI Ha KOJJIO- OLICHKH «OTJIHYHO.
TecTaluu KBUYME HAa OLEHKH
«XOpOLIO».
HPOMEXYTOYHAA ATTECTAIIUA
Cemectp ITxana oueHUBaHUS
HeynosnerBopu- Y 10BIETBOPUTENBHO Xopouo OTnuuHO
TEIHHO (61-80 6amoB) (81-90 6ammoB) (91-100 6anmoB)
(36-60 GamnoB)
5 Crynent umeet 36-60 | Ctynent umeet 36-50 Crynent umeet 51-60 CryneHT umeet

0aJIJIOB 110 UTOr'aM Te-
KYyIIETo ¥ PyOeKHOTO
KOHTPOJIS, Ha DK3a-
MEHE He JaJl [TOJIHOI'O
OTBETA HYU HA OIUH
BOITPOC.

CryzneHT umeer
36-45 GayoB 1O UTO-
ram TeKyIIeTo U pPy-
OEKHOTO KOHTPOJISA,
Ha HK3aMEHe J1aj MoJ-
HBIH OTBET TOJILKO Ha
onuH Borpoc. [Ipu
penieHnu 3a1a4 o0y-
YaIOUIUICS A0IyC-
KaeT rpyOnie
OmMOKH, TaeT HEBEP-
HYIO OLICHKY CUTYaIll{
u pereHo MeHee 50 %
3a/1a4.

0aJlsIOB IO UTOTaM Te-
KYIIIETO U PyOeKHOTO
KOHTpOJIS, Ha 9K3a-
MeHe J1aJl MOJTHBIN OT-
BET Ha OJIH BOIIPOC H
YaCTHUYHO (TIOJTHO-
CTBIO) OTBETHJI Ha
BTOPOH.
Crynent nmeet 46-60
0aJlsIOB IO UTOTaM Te-
KYIIIETO U PyOEIKHOTIO
KOHTpOJISL, Ha JK3a-
MeHe J1aJ1 OJTHBIN OT-
BET Ha OJIUH BOIIPOC
WJIH YaCTUYIHO OTBE-
THJI Ha 00a BoIpoca.
CTyneHT uMeeT 1Mo
HUTOoraM TEKyuiero u
PyOEXKHOTO KOHTPOIS
61-70 6amoB Ha K-
3aMeHe He 1aj MoJ-
HOTO OTBETa HH HA
onuH Bonpoc. O0yua-
FOIIMIACS 3aTpyIHS-
€TCsI C TPaBUITLHON
OLIEHKOH TpeJI0KEH-
HOM 3a71a4H, JacT He-
MOJIHBIN OTBET, pe-
meHo 55% 3aaay.

0aJUIOB MO UTOTAM TEKY-
Iero u pyoeKHOro KOH-
TPOJISL, Ha IK3aMEHE JIal
MOJHBINA OTBET HA OJUH
BOTIPOC M YACTUIHO
(TIOJTHOCTBIO) OTBETHII HA

BTOPOH.

Crynent umeer 61 — 65
0aJJIOB TI0 UTOTaM TEKY-
Iero U pyOeKHOr0 KOH-
TPOJIsi, Ha IK3aMEHE Jlal
MOJIHBIA OTBET HA OJMH
BOIPOC U YaCTUYHO OT-
BeTWI Ha BTOopoi. Cry-
IeHT uMeeT 66-70 Oan-
JIOB II0 UTOTaM TEKYIIETO
U pyOeKHOTO KOHTPOJIIS,
Ha 3K3aMeHe Jiajl HOJHbIN
OTBET TOJILKO Ha OJIUH
Bonpoc. ITpu pemennn
3a/1a49 00yJArOIIHIACS 110~
Ka3bIBaeT TBEPbIC 3HA-
HUS MaTepuana, rpa-
MOTHO €TO W3JIaraeT, HO
JTOTTYCKAeT He3HAYUTEITh-
HbIC HETOYHOCTH B TIPO-
I[ecce pelIeHus 3a1ad,
pemeno 70% 3amaq

61-70 6anoB o
WUTOTaM TEKY-
Iero U pyoex-
HOTO KOHTPOJIS,
Ha DK3aMeHe Jal
TOJHBIN OTBET
Ha OJIUH BOIIPOC
Y 9aCTHUYHO
(TTOJTHOCTBIO) OT-
BETHUJI HA BTO-
poii. Ilpu peme-
HUY 33134 TOKa-
3BIBACT IITy0O0-
KH€ 3HaHUS Ma-
Tepuasa, CBo-
00 THO UCTIOJNb-
3yeT He0OXO0/IH-
MbI€ (HOPMYJIBI
MIPY PEIICHUN
3aJ1a4, PEIIeHO
100% 3anmaua
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