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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).
1.1 Ileab ocBOEHUN TUCHUIIUHBI.
VYueOnas aucuurimHa «O0muid GU3nIecKuidl IPaKTHKYyM» CTaBUT CBOCH IIEIIBIO
c(hopMHUPOBATH Y CTYJICHTOB 0a30BbIE€ TEOPETUUYECKHE 3HAHUS 00 OCHOBHBIX SBJICHUSX,
MOHATHSIX, MOJIENISIX, 3aKOHAX U METOJ]aX MOJICKYJISIPHON (DM3UKH, a TAK)KE JaTh HABBIKH
pelIeHHs 3a/1a4.

1.2 3agaun AUCHMUILINHEL,

— U3YYCHHE TECOPETHUYECKUX OCHOB, MOHSTHIA, 3aKOHOB U METOJIOB UCCIICJIOBAaHHIA MOJIE-
KYJISIpHOU (PU3UKH;
— 03HAKOMJICHHE C TPaHUIIAMH IPUMEHUMOCTH (U3NYECKUX MOJIEICH U TCOPHM, HCIIONb-
3YEeMBIX JJIsl OITU "CaHHsI CBOMCTB BEIIECTB HAa MOJICKYJISIPHOM YPOBHE;
— OBJIaJICHUE HABBIKAMH M METOJaMH PEUICHHS 3a]ad [0 OCHOBHBIM pa3jiejiaM MOJIEKY-
JSIPHOM (PU3HKH;
— npuoOpeTeHHe yYMEHHUs HWCIOJb30BaTh 3aKOHBI (DM3HUKH ISl PEIICHUS €CTeCTBEHHO-
HAYYHBIX U TEXHHYECKHX 33134,
— MpUOOPETCHUE HABBIKOB IMOWCKA JIOTOJHUTEIHLHOW WH(GOPMAIUU 1O MOJCKYJISIPHOM
(du3uKe, CBSI3aHHOM ¢ €€ UCTOPHEH U COBPEMEHHBIMH JIOCTHIKCHUSMH.

1.3 MecTo AucHUNIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
Huctmumaa «O0muii Gru3nyecKuii MpakTUKyM» OTHOCHTCS K 0a30Boil yactu bioka 1
Moy «O0mas ¢pusnka» y4eOHOro IIIaHa.

1.4 TlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHMs MO AWCHMUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI.
N3yueHue naHHOM yueOHOH TUCIMITIIMHBI HAlIPaBJIeHO Ha (OPMUPOBAHUE Y O0yUaroIUXCs
npogeccuonanvuvix komnereHuui (/1/K):

Wnnex

B pesynbrare uzydeHust yueOHON AUCIUTUTMHBI

Coneprxanue
Ne c 00yyJaroImuecs ToJHKHBI
KOMITETCHIIUH
I.I1. | KOMITET .
(nmm e€ vacTh) 3HATh yMeThb BJa/1eTh
CHIIUH
1 |IIK-1 | cnocobHOCTH HNPUHIUIBI paObOTHI M | IPUMEHSTh Ha MPAKTHKE | CTIOCOOHOCT
TOHUMATh METOIbI NPUHIUATB pa0OTHI U BIO
TIPHHIIAIIBI OKCILTyaTaliu METOJIbI OKCILTYaTallid | [[oHIMATh
paGoTHI 1 MeTozsl | COBPEMEHHOM COBpPEMEHHOM NPUHLHMIIBL
SKCTUTyaTAIHH PaIMO3IEKTPOHHON U | PalMO3JIEKTPOHHON U paGOTHI 1
COBPEMEHHOI ONTUYECKOH ONTUYECKOH METOMbL
anmaparypsl 1 anmapaTypsl 1
Pazuo3JIEKTPOHHO IKCILTyaTaly
. . 000pyI0BaHUS 000pyI0BaHUS
i ¥ onITHYeCKOi 1717
anmaparypsl 1 COBpPEMEHH
o0opymoBaHus ol
pPaznOdIIeKT
POHHOM U
ONITUYECKO
i
anmaparyp
Bl U
obopymoBa

HUA




Nupex Conepanie B pesynbrare nuzydeHust yueOHON AUCIUTUTMHBI
Ne c 00yYaromuecst T0JKHbI
. |kommer | KON CTEHIIH
J— (umm e€ vacTh) 3HATh yMeTh BJa/1eTh
[1IK-2 | cnocoOHOCTBIO OCHOBHBIE METO/IbI IPUMEHSATh Ha MPAKTUKE | CHOCOOHOCT
UCTIOJIb30BaTh panuoduznuecKux OCHOBHBIE METO/IBI BIO
OCHOBHBIE METOJIBI | H3MEPEHUI pagropU3NIECKIX HCIIOTB30BA
panuodu3nuecKux U3MepeHUil T
H3MepeHuii OCHOBHBIE
METO/IbI
paauoduszmn
YECKHUX
U3MEPEHUU
OIIK-1 | cnocoGHOCTH K MaTeMaTUuKy u MPUMEHSITh Ha TIPAKTHKE | CTIOCOOHOCT
OBJIA/ICHUIO €CTECTBEHHbIC HAYKH, | 0a30BbIC 3HAHUS B BIO K
6a30BbIMHU UX WCTOJB30BAaHUIO B | 00IaCTH MAaTEMATUKH U | OBJIAJCHUIO
SHAHVSIMA B npodecCHOHANBHON | €CTECTBEHHBIX HAYK, UX | 0a30BBIMH
061aCTH JeSITeTbHOCTH HCTIONB30BAHUIO B 3HAHUSIMH B
MATEMATHKH 1 po¢eCCHOHATBHON obsactu
S JeSITeTbHOCTH MaTEeMaTHK
U
Hayk, ux €CTECTBEHH
WCTIOJIb30BaHUIO B BIX HAYK,
poQeCCHOHAIIbH X
Ol IeATETPHOCTU HCIIONL30BA
HUIO B
npodeccuo
HaJIbHOM
JesITeNbHOC
TH
OIIK-2 | cnocoOHOCTB COBpPEMEHHbBIE IPUMEHSTH Ha MPAKTUKE | CHOCOOHOCT
CaMOCTOSITENIFHO | 00pa3oBaTeNbHBIE U | HOBBIC 3HAHMA, BIO
npuobperaTh UH(pOPMalMOHHbIE UCHONb3Ys CaMOoCTOSITE
HOBEIE 3HAHUS, TEXHOJIOTUHT COBpPEMEHHBIE JTHHO
UCTIONb3Ys oOpa3oBaTesbHbIE U npuoOperat
COBpPEMEHHBIE WH(POPMAIMOHHEIE b HOBBIC
oOpa3oBaTesibHbIE TEXHOJIOTUU 3HaHUA,
u UCTIONB3YS
UH(POPMAaLMOHHbIE COBpPEMEHH
TEXHOJIOTUH 1318
oOpa3oBate
JHHBIE U
uHpOopMar
WMOHHBIC
TEXHOJIOTH
u
2. CTpyKTYypa M coep:KaHue TUCHUILIMHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
OOmast TpymOo€MKOCTh JWUCHUIUTMHBI cocTaBiuser 3 3ad.en. (108 wacom), wmx

pacnpeaciicHue o Buaam pa60T MMpEaACTaBJIICHO B Ta6J'II/IL[e




Bunx yuebnoi paboThl Bcero CemecTtphbl
4acoB (dacol)
2

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 68,2 68,2
3aHsTHS JTEKIIMOHHOTO THITA - -
JlaGopaTopHble 3aHITHS 64 64
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IIPAKTUYECKHE 3aHSTHSI) ] )
HNuas koHTaKTHas padora:
Kontpoisb camocTositennbHOM padoThl (KCP) 4 4
ITpomexyrounas arrectauus (MKP) 0.2 0.2
CamocroniTejibHasi paboTa, B TOM YHcJIe:
[TonroroBka K 3amuTe JIAOOPATOPHBIX padboT 39,8 | 39,8
KoHnTtpoJb:
IToaroroBka K 3K3aMeHy - -
O0mas Tpya0eMKOCTh qac. 108 108

B TOM 4YHCJI€ KOHTAKTHAsA 682 | 682

padora

3a4. ef 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenencaue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Pa3ensl qUCHMIUTUHBL, N3ydaeMbie B 2 ceMecTpe (ounas hopma)

KommuectBo yacos
Bueayn
Ne HanmenoBanue pa3nenos AyRuTOpHaz mopH};m
Bcero pabota
pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
1 |MpeanbHbli ras 16 0 0 16 9,9
2 |SIBnenus mepeHoca 16 | 0 0 16 9.9
B rasax
3 |Tepmomunamuka 16 0 0 16 10
4  |PeanbHble ra3bl, )KUJKOCTH U TBEPJbIE Tea 16 0 0 16 10
Hmoeo no oucyuniune:
64 | O 0 64 39,8

[Tpumeuanue: JI — nexuuu, [13 — nmpaxtuueckue 3anHatus / cemuHapsl,JIP — maGopaTopHble
saasaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3auaTuda JeKIINOHHOT0 THIIA.

3aHATUA JEKIMOHHOTO TUIIA - HE NMPEyCMOTPEHBI

2.3.2 3aHATHSA CEMMHAPCKOIO THIIA.
3aHATHSI CEMUHAPCKOrO TUIA - HE IPEyCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.



No Hamvenosanue HaumenoBanne nabopatopHbIX padboT Popwma Texymero
paznena KOHTPOJIS
1 2 3 4
1 I'azoBbie 3akonbI (JIKT-10).
Onpenenenre yHUBEPCAIbHON ra30BOM Orer o N
. 9 1abopaTopHOit
nocrostHHOM. [IpoBepka 3akona boins-Mapuorra. 6
Onpenenenre HEM3BECTHOTO 00bEMa Cocya. paboTe
2 W neanbHblid HN3mepenue armochepHOro naBjieHHs. Oruer 1o
ra3 Omnpenenenue aTMoc(hepHOTo aBICHUS, UCIIONB3YS [1a00paTOpPHOI
3akoH boins-Mapuotrta u U-00pa3Hyro TpyOKy. pabote
3 OnpenesieHne BJIAKHOCTH BO3/1yXa. Otuer no
Onpenenenne BIaXXKHOCTH BO3/1yXa B KOMHATE, 1abopaTopHOii
n3Mepsis JaBJIeHHEe HACBIIIEHHOTO Mapa. pabore
4 CsoiictBa razos (JIKT-2. 3aganue 16). Otuer no
Omnpenenenue TEIIONPOBOAHOCTH BO31yXa. nabopaTtopHoi
pabore
) Onpenesienne K03 GUUUEHTA BHYTPEHHET 0
TPeHHUsl, CPpeHel JIMHbI CBOOOIHOT0 Npodera u
SBnenus 3(peKTHBHOTO IMaMeTPa MOJIEKYJI BO31yXa. Oruer o
nepeHoca (Onpenenenue nmapameTpoB MOJIEKYII, BXOJSIIUX B |71a00paTOpHO
B razax COCTaB BO3yXa, Ucnonb3ys popmyny [lyazeiins pabote
JUIS TIpoliecca MPOXO0XKAECHUS BO3yXa Yepe3 TOHKUM
KaImuJuLsp.
6 IIpoueccs! B razax (JIKT-5. 3aganue 15). Otuer no
Onpenenenue BA3KOCTH BO3/lyXa 110 €ro TEUEHHUIO B |1a00paTOpHOI
KanuJuisipe. pabote
1 2 3 4
7 SIBneHus IIpoueccnl B razax (JIKT-S. 3aganne 15.1). OTHeT 110
nepeHoca N3ydyeHne naMMHApHOTO U TypOYJIEHTHOIO TEUEHUS naGopaTopHoii
B razax rasa. paGoTe
8 Onpenenenue OTHOIIEHHS yAeTLHBIX Oruer 1o
TeNJI0eMKOCTei. .
nabopaTopHOi
Omnpenenenue nmokaszaTes aanadaTbl METOIOM 6
Knemana-/lezopma. paboTe
9 CaoiictBa razos (JIKT-2. 3aganue 8). Otuer no
Omnpenenenue nokasarens aauadarsl 0 CKOPOCTU | 1a6OpaTOPHOI
Tepmonnnamuka 3BYyKa IIPH Pa3HBIX TEMIICpATypax. paboTe
10 Tepmoaunamuka (JIKT-9). Ortuer 1o
Omnpenenenue TeMiepaTypHoro koddduirenra 71a00paTopHOi
fasiieHns. HaxoxieHne MOLHOCTH, TeIUI0EMKOCTH |paGoTe
u KII/] narpeBaresns. OnpeneneHue TEmI0eMKOCTH
BOJIBI.
11 Onpenesienne k03¢ GuuMeHTa BHYTPEHHET 0 Otuer no
TpeHHs KUAKOCTH 1o MeToay Crokca. 1a00paTopHOit
PeabHbie rash, Berunciienne ko3 duireHTa BHyTpeHHET0 TPEHHUS  |paGoTe
KVUTKOCTH 1 TTIMIepUHA, U3MEPSAs CKOPOCTh MaJICHHs B HEM
CBUHIIOBOTO IIapHKa.
TBEp/bIE Tea
12 N3mepenne ¢pu3nyecKux XapakTepucTuk Boabl |OT4eT 1o
JIKT-7. 3ananue 13). nabopaTopHOI

HaxoxpaeHue YHCHBHOﬁ TCIJIOTHI UCTTAPCHUSA BOJBI.




pabore

JUDJICKTPHUKOB.

13 HN3mepenue pu3dnUeCKUX XapaKTEPUCTUK BOAbI  |OTYET MO
(JIKT-7. 3ananus 19 u 20). nabopaTtopHoi
HccnenoBanue noBepXHOCTHOTO HATSKEHUSI U pabore
BSI3KOCTH BOJIbI B IMAMA30HE TEMIEPATYD.

14 Onpenenenue kod3pPpuiueHTa MOBEPXHOCTHOr0 (OTYET 1O
HATSIZKEHUSI BO/bI. 1abopaTopHOii
Onpenenenue ko3¢ uueHTa MOBEPXHOCTHOTO paGore
HaTsKCHUA BOAbI MCTOJaMHU OTPbIBA KaIlJId U
MIPOBOJIOYHON METJIH.

15 OmnpenesieHnne paanyca Kanwuisipa. Otuer o
OnpeneneHHe paanyca Kanuisapa ¢ na6opaTopHof/'1
ucnoib3oBanueM Gopmyisl [lyazeitns mis pabote
MIPOTEKAHUS KUJKOCTU MO KaUIUISPY.

16 Omnpenesienne TeMneparypHoro kodppuuuenrta |OTyer o
JIMHEHHOT 0 paclIMpeHus1 MeTaJla. nabopaTtopHoi
Onpenenenne kodhduIMeHTa TNHESHHOTO pabote
paciupeHus amfOMUHUEBOTO, METHOTO U
YKEJIE3HOTO CTEP>KHEH B auamna3zoHe Temmneparyp 20—

100 °C.

17 Onpenesienne K03 puuueHTa Otuer no
TeIUIONPOBOAHOCTH TBEPABIX TeJl. nabopaTtopHoi
Onpenenenne KO3pPULHEHTA TEIIONPOBOIHOCTH  |paGoTe
OpPraHUYECKOTO CTEKJIa METOJIOM CPaBHEHUS C
ATAJIOHHBIM 00pa31OM U3 YOOHHTA.

18 CroiictBa TBepaoro tejaa (JIKT-8. 3aganus 11 u |OTuer o
14). 1aboPaTOPHOIA
OmnpezenieHre TEMIOEMKOCTH U TEIUIOTHI IUIABICHHS | paGoTe
MeTaJla.

1 2 3 4
19 Onpenenenne TenJI0eMKOCTH MeTaJlIa. Otuer no
Onpenenenue yaeabHOR TEMIOEMKOCTH aTIOMUHUS |1a60paTOpHON
Peanbbie raspr, |1 K163 KATOPUMETPHIECKHM METOLOM. paGore
20 |KHAKOCTH H CaoiicTBa TBepaoro Teja (JIKT-8. 3aganus 21 u (Otuer no
TBEp/Ible Tena 22). 1a6opaToOpHON
Ornpenenenne TEIonpOBOAHOCTA METAJIIOB U paGore

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotel (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),

kosuokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboTbl He IPEIYyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusi AJIsi CAMOCTOATEIbHON padoThI

00y4YAIIUXCS M0 JUCHHUILIMHE (MOYJII0)

No HanmenoBanue [Tepeuens yueOHO-METOANMYECKOTO 00ECIeYeHNS JUCITUILTNHBI
B paznena 110 BHIMOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3




1. Kyxa M.A. Monekynsprast ¢usuka: Tekctsl gekiuid / M.A. XKyxka. —
Kpacnonap: Kybanckuii roc. yu-T, 2011.

2. Kyxa M.A. MonekymnsapHas ¢usuka: 1adopaTopHbIe pabOThI /

M.A. Kyxa, E.H. Xyxa, I'.Il. Unpuenko. — Kpacnonap: Kybanckuit
roc. yH-T, 2014.

3. 1. Cagenbes, U.B. Kypc ¢uzuku (B 3 11.). Tom 1. Mexanuka.
MounekynsapHas pusuka [DIeKTpOHHBIN pecypc] : yued. mocodbue —
OnekrpoH. gan. — Cankr-IlerepOypr : Jlanp, 2017. — 356 ¢c. —
Pexxum nmoctyma: https://e.lanbook.com/book/95163.

4. 1. Ceitun, B.I'. MonekynspHast ¢pu3nKa B )KU3HU, TEXHUKE U
npupoie [ DAEKTPOHHBIN pecypc] : yueb. mocodre — DIEeKTPOH. JIaH.
Bcee — Cankr-IlerepOypr : Jlanp, 2016. — 624 c¢. — Pexxum gocryna:
pasiesbl https://e.lanbook.com/book/75531.
S. 3. Muponosa, I'.A. MonekynsapHas (pu3nuka u TepMOJMHAMUKA B

BOIIPOCAX M 3aj1adax [ DIEeKTpOHHBIN pecypc] : yueb. mocodue / I'.A.
Muponosa, H.H. bpanar, A.M. Caneuxuii. — DIEeKTpOH. JaH. —
Cankr-IlerepOypr : Jlanb, 2012. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/3718.

6. 4, Cagennes, 1.B. Kypc o6meii pusuku. B 5-u 11. Tom 3.
MonekynspHas pu3nka U TepMOAMHAMUKA [ DJIEKTPOHHBIH pecypc] :
yue0. mocodue — InekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2011.
— 224 c. — Pexum noctyna: https://e.lanbook.com/book/706.

7. Y4eOHbIe MaTepUalbl B AJIEKTPOHHOM BU/IE (JIEKLIMU U TECT) HA calTe
Moodle Ky6I'VY: http://moodle.kubsu.ru.

Y4eOHO-MEeTOAUYECKUE MaTepuaibl ISl CaMOCTOSITENIbHOM pPadOThl 0OyYaroImIUXCS U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 310poBbsi (OB3) npenocTaBnstorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS M BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

—B MeYaTHOM (popMe yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha si3bike bpaiins.

JInst i1l ¢ HapyIeHUsIMH CllyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyleHUssMH ONTIOPHO-JBUTaTEIbHOTO anmnapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayaunodaiina.

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

[Tpu peanuzanuu y4yeOHONM pabOTHI MO OCBOCHUIO AUCHUIUIMHBI «OOmmii duznueckuii
IPAaKTUKYM» HCIIOJIb3YIOTCSI COBpPEMEHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTUU:

— UH()OPMAITMOHHO-KOMMYHHMKAIIMOHHbIE TEXHOJIOTHH;

— npobieMHoe 00ydeHue.

JlabopaTopHble 3aHATHA TMPOBOJMATCA B  CIEUUAIM3UPOBAHHOW jabopaTopuu
MOJIEKYJIsIpHON (hr3Kku Ha nabopaTopHbIX ycraHoBkax JIKT rpynnamu CTyA€HTOB U3 2 YellOBeK.

D¢ heKTUBHOCT, y4eOHON JEeATETBPHOCTH CTYJICHTOB OIICHHBAETCS 10 O0aJlJIbHO-
PEeTHHIOBOM cHcTEMe.


http://moodle.kubsu.ru/

B yuebHOM mporecce UCTIONB3YIOTCS CIEAYIOIINE AKTUBHbIE H HHTePaKTHBHBbIE (op-
MBI MIPOBEACHUS 3aHATUI: JUCKYCCHs, TMOUCKOBas Oecena, TBOpUeckue HMHCTpyMeHTHl TPU3,
pa300p KOHKPETHBIX CUTYalMi, paboTa B MaJbIX IPYyIIax.

JUnst v ¢ OrpaHU4EeHHBIMA BO3MOXKHOCTSIMHU 370pPOBBbS IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMH C MCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHo4YHbIE CPeCTBA AJISA TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTaliu.

4.1PoHI OLIEHOYHBIX CPEACTB /IJIsl NPOBEeHUs TEKYIero KOHTPOJIS.

Paszoen 1. Hoeanvnvlii 2as.

OnuimmuTe TPOCTEHIIYI0 MOJENb BEIIECTBA — UACAIbHbIN Ia3.

Kakue ynporienust einanich mpy BeIBOJE OapoMeTpriecKoi GopMyIibi?

Kak M0xHO MpUOIM3UTENHHO OIEHUTH BBICOTY aTMOC(hephI?

OObsicHuTe U3HUYECKUN CMBICH pacipenenenus boapimana.

KakoB usndeckuii cMbICT PYHKITUN pacpeieIeHUs MOJIEKYJI IO CKOPOCTSM?

Pa3zoen 2. Henenus nepenoca 6 zazax.

[TpuBenuTe nprMepbl UCIIOIB30BaHUS BaKyyMa B TEXHUUYECKHX YCTPOMCTBaX.

B uém cymuocTs aBneHuii nepeHoca? KakoBbl OHM U IPU KaKUX YCJIOBHUSAX BO3SHUKAIOT?

[Touemy nuddy3us xugKOCTEH NMPOUCXOAUT 3HAUYUTENIBHO MeJIeHHee, yeM aupdys3us
ra3os?

UYro HazpiBatoT Kodddunmentom nupdysun (BI3KOCTH, TEIUIONPOBOIHOCTH)? OT Kakux
[IapaMeTpPOB OH 3aBUCHUT JJIs Ta30B7

Kak BS3KOCTb Ia30B 3aBUCHUT OT TEMIIEPATYPHI?

Pa3zoen 3. Tepmoounamuxa.

[Touemy Tennoémkocts Cp Oombe Temmoémkoctu Cy?

UTro mPOMCXOMUT C TEMIIEPaTypoil Tasza, €CIM OH paCIIUpPSETCs MPH TOCTOSHHOM
naBiIeHUU?

UYTo nMpoucXoaUT C TEMIIEpaTypoil ra3a, €Ciii OH pacHIupsieTcs aauadaTuyecku?

B nuzenbHOM nBUTaTene BO3AYX MOABEPraercsi OUYeHb CUIBHOMY U OBICTPOMY CXKATHIO.
st uero sto nenaercs?

Kakne KOHCTPYKIIMHM «BEYHBIX J[BUTATENEH» «CO3/aHBI» IO 3aKOHAM MOJIEKYJSPHOM
¢buzuku?

Pa3zoen 4. Peanvnuie 2azwl, Hcudxkocmu u meepovie meia.

OObscHUTE pPA3NIUYUE SKCIEPUMEHTAIBHBIX H30TEPM U H30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 Ban-nep-Baanbca.

Kakyro *uaxocTb MOKHO HAJIUTh B CTaKaH BBILIE €r0 Kpaép?

IloueMy y BceX BEIIECTB IMOBEPXHOCTHOE HATSHKECHHE YMEHBIIAETCA C YBEIMYECHUEM
TEeMIEPATyphI?

XKunkue nekapcTBa 4acTO OTMEPSIOT KAIUIAMU. SIBISETCS JIM 3TO JOCTaTOYHO TOYHOMU
Mepou?

UYro Takoe «OMMeTa» U I/1€ OH pUMEHsIeTCs?

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIsl MPOBeICHNs MPOMEKYTOYHOH ATTECTALMH.

OneHouHblE CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbS MTPENOCTABIIAETCS AOMOJIHUTENBHOE BPEMsI JUIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— P MPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB O0YyUEHUsI UHBAJINUOB U JIUIL C
OTrpaHMUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbsl MPEAYCMATPUBAETCS MCIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;



— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLEHUBAHUS PE3yJIbTAaTOB OOydYeHMs] IO JUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs pe3yJabTaTOB OOY4YEHHs WHBAJIUAOB M JIMIl C OrpaHHMYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPaHMYCHMSM HX 370pOBbS U BOCHPHUATUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEJIHOTO amapara:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW W [ONOJHHMTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOM

JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIsA).

5.1 OcHoBHas JuTepaTypa:

1. Cagenbes, U.B. Kypc ¢usuku (B 3 11.). Tom 1. Mexanuka. Monekynsipaas ¢puznka
[DnexTpoHHBIH pecypc] : yuebd. mocodue — InexTpoH. naH. — Cankr-IlerepOypr : Jlans,
2017. — 356 c. — Pexum pocryma: https://e.lanbook.com/book/95163.

2. Cepitun, B.I'. MonekynspHas ¢pu3uka B )KU3HU, TEXHUKE U PUPOJIE [ DIEKTPOHHBIHN pecypc] :
yue0. mocobue — DnekTpoH. nan. — Cankr-IlerepOypr : Jlanp, 2016. — 624 ¢. — Pexum
nocrymna: https://e.lanbook.com/book/75531.

3. Muponosa, I'.A. MonekynspHas pu3nka 1 TepMOJUHAMUKA B BOTIPOCAX U 3a7a4dax
[DnexTpoHHBIH pecypc] : yuebd. mocobue / I'.A. Muponosa, H.H. bpaunr, A.M. Caneuxwuii.
— OnekrtpoH. naH. — Cankr-IletepOypr : Jlans, 2012. — 480 c¢. — Pexum gocryna:
https://e.lanbook.com/book/3718.

4. Casennes, 1.B. Kypc o6meit ¢puzuxu. B 5-u t1. Tom 3. MonekynsapHas ¢pusuka u
TEepMOJIMHAMMKa [ DJIEKTPOHHBIN pecypc] : yuel. mocobue — DnekTpoH. AaH. — CaHKT-
[TeTepOypr : Jlanb, 2011. — 224 c. — Pexum noctyna: https://e.lanbook.com/book/706.

5. Tenecuun, B.P. MonekynsipHas ¢pusuka [ DneKTpoHHBIH pecypc] : yueb. mocodbue —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanb, 2009. — 368 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/391.

6. @pumr, C.O. Kypc obmieit pusukn. B 3-x T1. T.1. ®u3ndeckre 0CHOBBI MEXaHUKH.
MosmnexynspHas pusuka. Konebanus u BoaHsl [DnekTpoHHbIH pecypc] : yueb. / C.O. dpu,
A.B. TumopeBa. — Dnektpon. aad. — Cankt-IlerepOypr : Jlanb, 2008. — 480 c. — Pexum
nocrtyna: https://e.lanbook.com/book/416.

7. Kuxown, A.K. Monekymnspraas ¢usuka [DnekTpoHHBIN pecypce] : yuebd. mocodue / A.K.
Kuxoun, N.K. Kukonn. — Dnekrpon. gan. — Cankt-IletepOypr : Jlans, 2008. — 480 c. —
Pexwum noctyna: https://e.lanbook.com/book/185.

8. 3ucman, ['.A. Kypc obuieit pusuku. B 3-x 1. T.1. Mexanuka. MonekynspHas (puzuka.
Kone6anus u BoHBI [ DNeKTpOHHBIN pecypce] : yuebd. mocodue / I'.A. 3ucman, O.M. Toxec.
— DnektpoH. naH. — CankTt-IlerepOypr : Jlans, 2007. — 352 c. — Pexum poctymna:
https://e.lanbook.com/book/505.



JU1g OCBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B UIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 JlonosiHuTeIbHAS JIATEPaTypa:

1. Kypc ¢usuku: yueb. mocobue mist ctyneHtoB By30B / A.A. [letnad, b.M. SIBopckuii. — M.:
Bricmiasg mkomna, 2005.

2. Pemmszor A.H. Kypc o¢usuku: ydyeOHMK s cTyneHToB By3oB / A.H. Pemmuzos,
A4l Tloranenko. — M.: JIpoda, 2004.

3. ®pum C.O. Kypc obmeii ¢usuku: yueobnuk: [B 3 1.] / C.O. ®pum, A.B. Tumodeena. T.1.
dusnueckue 0CHOBBI MexaHukH. MosekymnspHas ¢usuka. Konebanus u Bonnsl. — CII0.: [u
np.]: Jlans, 2007.

4. Tpodumona T.N. CO0pHUK 32124 110 KypCy (PU3UKHU C pelIeHUsIMU: yued. mocodue sl By30B
/ T.N. Tpodumona, 3.I". [laBmoBa. — M.: Beicmas miko:a, 2008.

5. KomnbitoB I'.®. MonekynsipHast ¢usuka: Jlaboparopusiii npaktukym / I'.®. Komnbrros, M.I'.
bapeimes, M.A. XKyxa, I'.I1. Unbuenko. — Kpacnonap: Kybauckoii roc. yH-1, 2004.

6. XKyxa M.A. MonekynsapHas ¢usuka: tekctel jgekuuid / M.A. XKyxka. — KpacHonap:
Kyb6anckuii roc. yu-t, 2011.

5.3. [lepuoauveckue M3IaHusA:
B oubmuoreke KyOoI'Y umMeroTCs ciemyroniue MepuoauvecKue H3JaHus 10 TPOGUITIO
JUCIUTIAHBL:

buodwusuka.

B mupe Hayku.

Bectauk MI'Y. Cepus: @uzuka. ACTpoHOMUSL.
KypHan npukinaaHON MEXaHUKU U TEXHUYECKOW (DU3HKH.
XKypHan TexHUUeCKOH (HUHKH.

N3Bectust BY308B. Cepus: ®usuka.
WNuxenepHas Gpusuka.

Menuuunckas pusuka.

[TpuGopsI M TEXHUKA HKCIIEPUMEHTA.

VYcenexu pusnueckux Hayk.

®dusuka. PepeparuBnsiii xxypnan. BUHUTU.

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJCKOMMYHHKANMOHHON  ceTH
«AHTEpHET», HEOOXOAMMBIX /IJIs1 OCBOECHHSI TUCIMILIUHBI (MOLYJIs).

1. http://window.edu.ru/ (EauHoe okHO J0cTymna K 00pa30BaTelibHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHblii  00pa30BaTEIbHBIN
opTan).

3. http:/imwww.scintific.narod.ru/literature.htm (Karanor Hay4HbIX pecypcoB).

4. http://www.sci-lib.com/ (bonbias HaydHas OuOIMOTEKA).

5. http://www.en.edu.ru/catalogue/312 (Pasmen «MounekynasipHas (u3MKa U TEpMO-
IHaMKKa» EcTecTBeHHO-HaydyHOTro 00pa30BaTeIbHOTO MOPTaa).

6. http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm (Pasgen mo wo-
JEKYISIPHOW (HU3MKE M TEPMOIUHAMHUKE y4eOHO-00pa3oBaTeNbHON (DU3UKO-MAaTEMAaTHIECKON
oubmmoteku caiita EqWorld).

7. http://physics-lectures.ru/ (JIexiuu o ¢usuke s BY30B).

8. http://www.ph4s.ru/book_ph_ob_termo.html (Pasgen «TepmoauHamuka W CTat-
¢usuka» odbpazosarenbHoro npoekta A.H. Bapruna «®usnka, XuMmus, MAaTEMaTHKa CTYACHTAM U


http://window.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/312
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm
http://physics-lectures.ru/
http://www.ph4s.ru/book_ph_ob_termo.html

HIKOJIbHUKAM).

9. http://www.formules.ru/showcat.php?id=6&page=1 (PopMyibl MO MOJEKYIIPHOM
¢du3uKe 1 TEPMOIUHAMHUKE).

10. http://moodle.kubsu.ru. (Caiit KyoI'Y cpeasl MOAYIbHOTO JUHAMHYECKOTO O0YUCHHMS
Moodle).

7. MeToauyeckue yKa3aHusi JJs OOyYalOUIUXCH IO OCBOEHMI) IMCUMILIUHBI
(MomyJisi).

Jis  ycrenmHoro OCBOCHHMS IUCHMIUIMHBI «OOmui (U3NYECKHid MPaKTHKYM» TPpH
CaMOCTOSITENIbHON paboTe CTYIEHT OJKEH UMETh!

1) KOHCHIEKT JIKIHiA B OyMa)KHOM HJTU 3JIEKTPOHHOM BH/JIC;

2) y4eOHOe MocoOre B COOTBETCTBUH CO CITMCKOM JIMTEPATYPHI;

3) terpamu s JabopaTOpHBIX paboT (TpeOOBaHMS MO BHIMOJHEHHUIO U O(DOPMIICHHIO
Ja00paTOPHBIX pabOT UMEIOTCS B 1aOOPaATOPUH MOJICKYJIIPHON (DU3UKH).

CryneHTy HEOOXOOUMO CHCTEMaTH4YeCKH padoTaTh MO M3YYEHHIO TEOPETHYECKOIrO
MaTepuaia, OCBOCHUIO TUIIOBBIX IPUEMOB peUIeHH 3a1a4 10 (PU3HKE U IPUOOPETEHUIO HABBIKOB
AKCIIEPUMEHTAIbHON PadOTHI.

CamocTtosaTenbHas paboTa COAEPKHUT CIEAYIOUIME BHUABl Y4eOHOW JesATENbHOCTH
CTYJICHTOB:

— TEOPETUYECKYIO CaMOTOJITOTOBKY K YY€OHBIM 3aHATHUSIM U K SK3aMEHY 10 KOHCIIEKTaM
U y4eOHOM IuTepaType;

— opopmileHrEe OTYETOB MO pe3yJbTaTaM J1adopaTOPHBIX padoT;

— MOUCK UH(OpMAILIMHU 110 331aHHOM TeMe B ceTu MHTepHeT.

®I'OC BIIO TpeOyer MNOArOTOBKM OakaliaBpOB K HAyYHO-UCCIIEOBATEIbCKONH U
WHHOBAIIMOHHOW BUIaM MPOPECCHOHATBHON JEATSILHOCTH, a (PH3HKa SBJISCTCS OJHOU M3 OCHOB
Hay4YHO-TEXHUYECKOro Tmporpecca. [losromy s pa3BUTHS TBOPYECKOTO MBIIUICHUS U B
KaueCTBE METOJUKH MPAKTUYECKOTO MPUMEHEHHMsI TIOJYYCHHBIX Ha JICKIUAX 3HAHUM CTyJeHTaM
PEKOMEHIyeTCsl M3Y4YeHHE M MPUMEHEHHE TEOpHH pelleHus nzobperarenbckux 3amgau (TPU3).
Jnsa Bemonnenus TPU3-3aganuii ctyaenTaM HeOOXOAMMO MMETh HavalnbHbIe 3HaHUS 0 TPU3.
st 3TOrO PEeKOMEHAYETCSl CaMOCTOATENbHO: 1) U3yUUTh 3JEKTPOHHYIO KHUTY «BBeneHue B
TPU3. OcnoBubie moHsTUA U mnonaxonb» (http://www.altshuller.ru/e-books/); 2) wuzyuutsb
matepuainsl Bukuneauu (http://ru.wikipedia.org/wiki/), Haunnas co ciosa «TPU3»; 3) npouectsb
kauryu o TPU3 u3 6ubnuorexku KyoI'Y; 4) mocetuts coorBercTByomue TPU3-caldTh.

YCnenHocTh 0OCBOEHUS CTYJCHTOM yU4eOHOU JUCIHUILIMHBI OTPAXKAETCS B €T0 pelmuHee —
cymmMme 0amioB, kotopas (OpMHUpYeTCs B TEUEHHE CeMecTpa IO pe3ysbTaTaM BBIOIHEHUS
JOMAITHUX pabOT W TBOPYECKUX 3aJlaHUM, TECTUPOBAHMS, KOHTPOJBHBIX pabOT, YCTHBIX
OTPOCOB, BHYTPHUCEMECTPOBOM aTTeCTalluM, 3aIMUT JIa0OPAaTOPHBIX padOT W aKTUBHOCTU Ha
CEMUHAPCKUX 3aHATHUSX.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Npolecca Mo JUCHHUILINHE (MO1YII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

1. KoHCynbTHpPOBaHUE MTOCPEACTBOM JIEKTPOHHOW TOYTHI.

2. Vcnionb30BaHue JIEKTPOHHON Ipe3eHTaluu Ha caiite Moodle KyoI'Y.

8.2 IlepeyeHb HEOOXOAMMOTI0 TPOTPAMMHOIO O0eCTIeYeHHS.
1. Cpena MoaynbHOTO AMHAMHUYECKOTO 00y4ueHus: Moodle.

8.3Ilepedyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Inrocx» (http://www.consultant.ru)

2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. DeKTpOHHBIN KaTanor HayuHoi oubmnoTexn KyolyY
(http://212.192.134.46/MegaPro/Web).



http://www.formules.ru/showcat.php?id=6&page=1
http://moodle.kubsu.ru/
http://www.consultant.ru/
http://www.elibrary.ru)/

4. DnexTpoHHas 6ubimoTeyHas cucrema «YHuBepcurerckas oudnuoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DnexTpoHHas oubnaroTewHas cuctema u3narenscTa «Jlanby (https://e.lanbook.com/).
6. DiekrponHas oudauoreunas cucrema «fOpaiit» (https://www.biblio-online.ru/).

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOrONMPOLECCa MO TUCHUIIUHE (MOIYJII0)

MarepuajibHO-TEXHHUYECKOE 00eCcTieYeHNEe TUCITUTITNHBI

Ne Bug pa6or
(MOTyJIs1) ¥ OCHAIIEHHOCTh
1 JlabopaTopubie CIEUAIU3UPOBAHHAS JIabOpaTopusi MOJIEKYJIIPHOU
saHATHA ¢u3ukn  (227c), ocHamieHHas ~ J1TabOpaTOPHBIMU
komiuiekcamu JIKT u HeoOXOoauMBbIM J1abOopaTOPHBIM
000pyI0BaHUEM.
2. CamocrogdTenpHas Aymutopusa 120c, ocHalleHHasi KOMIBIOTEPHOM TEXHUKOM C
pabota MOJKIIIOYEHUEM K ceTn VHTepHeT.




1 Hesn n 3axa4M N3y4YeHUs JMCOIMIIMHBI ONTHKA.
1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.
VYuebnas aucuurumHa «O0mmit pusnyeckuii MpakTUKyM» pasJell ONTHKA CTaBUT CBOCH
110 C(OPMHUPOBATH Y CTYACHTOB 0a30BblE TEOPETUUECKHE 3HAHUSI 00 OCHOBHBIX
SIBIICHUSX, IOHATHAX, MOJIEIIAX, 3aKOHAX U METOJAaX ONTHUKH, a TAK)KE JaTh HABBIKU
pelieHus 3a1a4.

1.2 3agaun AUCHUILINHBI.

— U3Y4YCHHUE TEOPETUYECKUX OCHOB, IIOHATUMN, 3aKOHOB ¥ METOJI0B UCCIICIOBAHUN OIITHKY;
— O3HAKOMJICHUE C I'PAaHUIIAMU TPUMEHUMOCTH (PU3NYECKUX MOJENel U TEOpUi, UCTIONb-
3yEeMBIX JUUIs OIIMCAaHUsl CBOMCTB CBETA,
— OBJIAJICHAE HAaBbIKAMU U METOJAaMHU PELICHUS 3a[1a4 110 OCHOBHBIM pa3/iellaM OITUKH,

— MPHOOpPETeHHE YMEHHUsS HCIIOJIb30BaTh 3aKOHBI (DM3UKHU JUIS PELICHUS €CTECTBEHHO-
Hay4HBIX U TEXHUYECKUX 3a/1a4;
— IPUOOPETEHNE HABBIKOB MIOMCKA JIOTIOHUTENILHONW HH(POPMALIUU TI0 KBAHTOBOM OITHKE,
CBSI3aHHOM C €€ UCTOPUEN U COBPEMEHHBIMH JIOCTHKEHUSIMU.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.
Huctmmumza «O0muii Gu3nyecKuii MpakTUKyM» OTHOCHTCS K 0a30Boil wactu bioka 1
Moy «O0mmas ¢pusnka» ydeOHOro IIaHa.

1.4 Ilepeyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBblI.
N3yueHue 1aHHOM yueOHOM TUCIMITIIMHBI HAlIPaBJIeHO Ha (OPMUPOBAHUE Y O0yUarOIUXCs

npogeccuonanvuvix komnereHuui (/1/K):

Nunex Coepsarue B pesynbrare nzyuenus: yueOHON AMCLUIIIMHBI
Ne c P o0yyJaroIuecs 10JHKHBI
KOMIIETEHIINH
IL.I. | KOMIET N
JU— (unu e€ yacTH) 3HaTh yMeTb BJIa/IeTh
1 |IIK-1 | cmocobHOCTB HNPUHIUIBI paObOTHl M | IPUMEHSTH Ha MPAKTHKE | CTIOCOOHOCT
IOHUMATh METO/IbI MPUHLIMIIBI padOTHI U BIO
TIPHHITAIIBI DKCIUTyaTaluu METO/Ibl IKCITyaTallu! | [OHUMATb
paboTEI 1 MeTozsl | COBPEMEHHOM COBPEMEHHOI NPHHLAIIBL
SKCILTYaTAIHH PazHOdIEKTPOHHOH 1 | PajI0dIEKTPOHHOH 1 pPaBOTH 1
COBDEMEHHOI ONTHYECKOMN ONTHYECKOMN METOJIbI
anmnaparypsl 1 anmnapaTtypsl U
PaAMOAIEKTPOHHO JKCILTyaTal|
. . 000pyI0BaHUS 000pyI0BaHUS
1 ¥ ONTHYECKON uu
anmnaparypsl 1 COBPEMEHH
o0opymoBaHus ot
PaAMOANIEKT
POHHOM U
ONTUYECKO
174
anmnaparyp
Bl U
obopymoBa

HUs




Nupex Conepanie B pesynbrare nuzydeHust yueOHON AUCIUTUTMHBI
Ne c 00yYaromuecst T0JKHbI
. |kommer | KON CTEHIIH
J— (umm e€ vacTh) 3HATh yMeTh BJa/1eTh
[1IK-2 | cnocoOHOCTBIO OCHOBHBIE METO/IbI IPUMEHSATh Ha MPAKTUKE | CHOCOOHOCT
UCTIOJIb30BaTh panuoduznuecKux OCHOBHBIE METO/IBI BIO
OCHOBHBIE METOJIBI | H3MEPEHUI pagropU3NIECKIX HCIIOTB30BA
panuodu3nuecKux U3MepeHUil T
H3MepeHuii OCHOBHBIE
METO/IbI
paauoduszmn
YECKHUX
U3MEPEHUU
OIIK-1 | cnocoGHOCTH K MaTeMaTUuKy u MPUMEHSITh Ha TIPAKTHKE | CTIOCOOHOCT
OBJIA/ICHUIO €CTECTBEHHbIC HAYKH, | 0a30BbIC 3HAHUS B BIO K
6a30BbIMHU UX WCTOJB30BAaHUIO B | 00IaCTH MAaTEMATUKH U | OBJIAJCHUIO
SHAHVSIMA B npodecCHOHANBHON | €CTECTBEHHBIX HAYK, UX | 0a30BBIMH
061aCTH JeSITeTbHOCTH HCTIONB30BAHUIO B 3HAHUSIMH B
MATEMATHKH 1 po¢eCCHOHATBHON obsactu
S JeSITeTbHOCTH MaTEeMaTHK
U
Hayk, ux €CTECTBEHH
WCTIOJIb30BaHUIO B BIX HAYK,
poQeCCHOHAIIbH X
Ol IeATETPHOCTU HCIIONL30BA
HUIO B
npodeccuo
HaJIbHOM
JesITeNbHOC
TH
OIIK-2 | cnocoOHOCTB COBpPEMEHHbBIE IPUMEHSTH Ha MPAKTUKE | CHOCOOHOCT
CaMOCTOSITENIFHO | 00pa3oBaTeNbHBIE U | HOBBIC 3HAHMA, BIO
npuobperaTh UH(pOPMalMOHHbIE UCHONb3Ys CaMOoCTOSITE
HOBEIE 3HAHUS, TEXHOJIOTUHT COBpPEMEHHBIE JTHHO
UCTIONb3Ys oOpa3oBaTesbHbIE U npuoOperat
COBpPEMEHHBIE WH(POPMAIMOHHEIE b HOBBIC
oOpa3oBaTesibHbIE TEXHOJIOTUU 3HaHUA,
u UCTIONB3YS
UH(POPMAaLMOHHbIE COBpPEMEHH
TEXHOJIOTUH 1318
oOpa3oBate
JHHBIE U
uHpOopMar
WMOHHBIC
TEXHOJIOTH
u
2. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.
OOmast TpymOo€MKOCTh JWUCHUIUTMHBI cocTaBiuser 3 3ad.en. (108 wacom), wmx

pacnpeaciicHue o Buaam pa60T MMpEaACTaBJIICHO B Ta6J'II/IL[e




Bunx yuebnoi paboThl Bcero CemecTtphbl
4acoB (dacol)
2

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOpPHBIE 3aHATHS (BCEro): 68,2 68,2
3aHsTHS JTEKIIMOHHOTO THITA - -
JlaGopaTopHble 3aHITHS 64 64
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
IIPAKTUYECKHE 3aHSTHSI) ] )
HNuas koHTaKTHas padora:
Kontpoisb camocTositennbHOM padoThl (KCP) 4 4
ITpomexyrounas arrectauus (MKP) 0.2 0.2
CamocroniTejibHasi paboTa, B TOM YHcJIe:
[TonroroBka K 3amuTe JIAOOPATOPHBIX padboT 39,8 | 39,8
KoHnTtpoJb:
IToaroroBka K 3K3aMeHy - -
O0mas Tpya0eMKOCTh qac. 108 108

B TOM 4YHCJI€ KOHTAKTHAsA 682 | 682

padora

3a4. ef 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenrie BUoB yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jeiam
JACHUTIIAHBI.

Paznensl nuctUIuIMHbL, U3ydaeMbie B 4 cemecTpe (ouras gpopma)

KommuecTBo yacoB
AynuropHas Bricayn
HanmenoBanmue pasnenon PTOpHAS
Bcero pabota
pabota
J | I3 | JIP | CPC
1 2 3 4 5 6 7
1 |IIpeamer u 3anaun HU3MUECKON ONTUKU 2 0 0 2 1,9
2 | Ilonspusanus cBera 8 0 0 8 3,9
3 |UuTepdepenius ceera 12 | 0 0 12 8
4 | dudpakuus ceta 10 | O 0 10 10
5 |[eomerpudeckas ONTHKA 16 | O 0 16 10
6 |[ducnepcus csera 4 0 0 4 2
7 |KBaHTOBas ONTHKA 12 | 0O 0 12 4
Hmoeco no oucyuniune: 64 | O 0 64 39,8

[Tpumeuanue: JI — nexumm, [13 — mpakTudeckue 3ansTus / cemuHapslJIP — mabopatopHbie
sanstusi, CPC — camocTosiTenpHast paboTa CTyieHTa

2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:
2.3.1 3aHATHA JIEKUMOHHOT'0 THIIA.
3aHATHS JIEKIMOHHOIO TUIA - HE NPEAYCMOTPEHBI



2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.

3aHATUSA CEMUHAPCKOTO TUIA - HE IPEIYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHSTHS.

3.3 JIaGopaTopHble 3aHATHSI.

Ne Hamvenosanue HaumenoBanue 1abopatopHbIX padoT Popwa Texymero
pazneina KOHTPOJIS
1 2 3 4
1 JlaboparopHast pabota Ne 3 Oruer o
[IpoBepka 3akoHa Maioca. M3ydeHnue BpaiieHuss — |1abopaTopHO
TUIOCKOCTH TOJIIPH3AIHN pabote
2 JlaGopaTopHas padora Ne 5 Otyer mo
[Tonsipuzanus o
cBeTa Omnpenenenne KOHIEHTPAIIMH PacTBOpa 1abopaTopHOii
MOJIAPUMETPOM pabote
3 JlaboparopHuas pabora Ne 9 Otuer o
IIpoBepka 3akoHa bprocrepa nabopaTopHOI
pabore
4 JlaboparopHast pabora Ne 11 Onpenenenue Otyet no
MIPEIOMIIAIONIETO yriia Ounpusmbl Openens nabopaTtopHoi
Wutepdepenmms pabote
5 cBeTa JlaboparopHas padota Ne 14 Onpenenenue paguyca|OTyeT 1no
KPUBU3HBI JIMH3BI ¢ TOMOUIBIO KoJel HproToHa nabopaTopHOI
pabore
6 KBanrtoBas JlaboparopHas pabora Ne 10 Otuer o
OTITHKA N3ydeHne 3aKOHOB TETIOBOTO U3ITY4YECHUS nabopaTtopHoOi
pabore
7 KBanToBas JlaboparopHas padora Ne 2 Otuer no
ONTHKA Nzydenue 3akoHOB (hoTodhdHekTa nabopaTopHOI
pabore
8 KBanToBas JlabopaTtopHas pabota Ne 16 Otyet no
OTITHKA N3meHeHne CKOpOCTH CBETa nabopaTtopHoOi
pabore
9 JIaGopatopHas pabota Ne 6 Otuer no
Nzyuenue siBnenus nudpaxiuu nabopaTopHOI
Hudpakuus pabore
10 cBeTa JlabopaTtopHas pabota Ne 15 CpaBHeHue Otuer no
TUGPAKIIMOHHOTO U TUCTIEPCHOHHOTO CIIEKTPOB n1abopaTopHOii
pabote
11 JlabopaTtopHnas pabota Ne 1 Otuer no
Omnpenenenye nokasaTens NpeJoOMIEHHUs TBEPIBIX U |1a60paTOpHOii
KUJIKUX ONTHUECKUX CPE. paGore
12 JIaGoparopHas pabota Ne 4 Oruer o
N3yuenune 3putensHO TPyOBl 1 MUKPOCKOIIA 71ab0paTOPHOIMA
I'eomeTpuueckas pabore
OTITHKA
13 JlaGoparopHas pabota Ne 7 Otuer no
HccnenoBanue oNTHYECKUX CUCTEM nabopaTtopHoi
pabore
14 JlaGoparopnas pabora Ne 12 Oruer o

HccnenoBanue morpenrHOCTe ONTHYECKUX CUCTEM

nabopaTopHOit




pabore
15 JIaGoparopnas padota Ne 15 CpaBnHenue Otuer o
TUPPAKIUOHHOTO U IUCTIEPCHOHHOTO CIIEKTPOB 1a00paTOpHOI
pabote
Hucniepcus
16 |cBera JlaGopaTtopHas padota Ne 8 Otuer no
Cnexrpoporomerp ®PM-56. OnTuueckue 71a00paTopHOi
XapaKTEPUCTHKH CTEKOIT pabote
17 JlaGoparopnas padora Ne 17 Otuer o
[IpoBepka 3akona JlambOepTa nabopaTtopHoi
pabote

3amuta nadoparopHoi padotsl (JIP), Bermonnenue kypcosoro npoekrta (KIT), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboThl HE IPETyCMOTPEHBI

2.4 IlepeyeHb yueOHO-MeETOAUYECKOI0 o0ecneyeHHs I CAMOCTOSATEebHOIl padoThl
00y4YAIIUXCH 10 JUCHHUILIMHE (MOYJII0)
No HaumenoBanue [TepeueHs yueOHO-METOAMYECKOTO 00ECIICUeHUS JUCIUILTAHBI
) paszaena 10 BBIIIOJHEHUIO CAMOCTOSITENIbHON pabOThI
1 2 3
1. 1.0ntuka : nmaboparopubrii mpaktukym. Y. 1 / JloGpo, Jlrommuna
®denopona, H. M. boraros, O. E. Muruna ; JI. ®. Jlo6po, H. M.
boratoB, O. E. Mwuruna ; M-Bo oOpa3oBanuss u Hayku Poc.
®enepanun, KybOanckuit roc. yH-T. - Kpacnomap : [KybGanckuit
rocynapcTBeHHbIH yHuBepcutet], 2012. - 94 c. : wi. - bubmmorp.: c. 93

2. 2.Wponos, U. E. BonHoBast ontuka. OCHOBHBIE 3aKOHHI : y4eOHOE
nocobue it pusnueckux cneunanbHoctelt By3oB / Uponos, U. E. . —
7-e 31 . — M. : BUHOM. Jlaboparopust 3Hanwuii, 2010

3. 3. Tpopumona T.U. Kypc ¢puzuku: yued. mocobue [ans By3oB] / T.1.
Bce Tpodumona. — M.: Akanemus, 2010.

paziesbl

4. Uponos, U. E. 3agaun no obmeit pusuke : : yaebHoe nmocodue / / U.
E. Uponos ; U. E. Uponos. - U3zna. 8-e, ctep. - CIIO. [u ap.] : Jlansb ,
2004. - 416 c.

3. 3.06mwit kypc ¢usuku: B 4 1./ JI.B. Cuyxun. M.,2006. T. 4.

6. 4.Cagenbes, U.B. Kypc obmeit puzuku. B 5-u t1. Tom 4. Boinnbl,
Ontuka [ DneKTpoHHBIN pecypc] : yuel. mocodre — DIEKTPOH. JIaH.
— Cankr-IlerepOypr : Jlanp, 2011. — 224 ¢. — Pexxum gocrymna:
https://e.lanbook.com/book/706.

7. Y4eOHble MaTepHalbl B 3JIEKTPOHHOM BH/IE (JIEKLIMU U TECT) HA calTe
Moodle Ky6I'VY: http://moodle.kubsu.ru.



http://moodle.kubsu.ru/

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHOM pPabOThl OOYdYaIOIIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMU BO3MOXKHOCTAMU 370poBbs (OB3) npenocrasistorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

—B MEeYaTHOH (popMe yBeTHMUeHHBIM MpUdTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaits.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET OBbITh KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcs.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

[Tpu peanmzanmu y4eOHOW pabOTHI MO OCBOCHUIO AUCHUIUIMHBI «OOmmii pusmueckuii
NPaKTUKYM» HCIIOJIb3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH:

— HH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH;

— npobieMHOe 00yUeHue.

JlaGopaTopHble 3aHATHA NOPOBOJATCS B  CHEHMAIM3UPOBAHHOM  J1abopaTropuu
MOJIEKYJIsIpHOM (hr3ukH Ha TabopaTopHbIX ycraHoBkax JIKT rpynmamu CTyA€HTOB U3 2 YEIIOBEK.

O¢pdexkTuBHOCTE y4eOHOM JEATEIBHOCTH CTYJICHTOB OLIEHUBAeTCd M0 OaJlIbHO-
PeiTUHIOBOM cUCTEME.

B ydeGHOM mpoliecce HCIONIB3YIOTCS CIEAYIOIUE AKTUBHbIE 1 HHTEPAKTHBHbIE (op-
MBI TIPOBEJICHUS 3aHATHH: JUCKYCCHs, MOUCKOBas Oecena, TBOpueckue MHCTpymeHTh TPU3,
pa300p KOHKPETHBIX CUTYaIui, paboTa B MaJbIX FpyMHIax.

Jng nui ¢ OrpaHMYEeHHBIMU BO3MOYKHOCTSIMU 3JI0POBBbS IIPEAYCMOTPEHA OpraHU3aLUs
KOHCYJIbTALIMI C UCIIOJIBb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.
4.1PDoHI OLIEHOYHBIX CPEACTB AJIs POBEACHUS TEKYIIero KOHTPOJIS.

KoHTposbHbIe BONPOCHI 110 Y4e0HOM MporpamMmme
1. B dgem 3akirovaeTcst 3aKOH IPETOMIICHUS cBeTa?
2. OT 4ero 3aBHCHUT BEJIMYMHA KaXYIIErocs MOJIHATHS MpeAMeTa, pacCMaTpUBAeMOro 4epes
CTEKJ0?
3. Uro Ha3bIBaeTCs MpeAeTIbHBIM YIJIOM MOJTHOIO BHYTPEHHETO OTPaKEHUS?
4. Kak 3aBUCHT TIOKa3aTeNb MPEJIOMIICHHUS paCTBOPA OT KOHIICHTPAIHU?
5. Kak ycrpoena 3putensHas Tpy6a?
6. Urto Ha3bIBacTCS yBEIHMUCHUEM ONTHICCKOU TPYOBI?
7. UYro Ha3bIBaeTCs MOJIEM 3pEHUS TPYObI?
8. Uewm omimyaercs 3putenbHas Tpyoa Kemepa ot TpyOs! [anmmes?
9. Yro Takoe anepTypHas auadparma?
10. Yro Takoe guciioBas arneprypa?
11. B geM 3akirodaeTcs ycIoBHE CHHYCOB?
12. Yem oTnmuaeTcs amoxpomar ot axpomara?
13. KakoBo ycTpOHCTBO OKYJISIPHOIO MUKpoMeTpa?
14. B uem cocTouTt siBNeHUE HHTEPPEPEHIIUN CBETa?



15. [aiite onpenenenrue nHTEpHEPEHITHH.

16. Kakue BosHBI Ha3bIBalOTCA KorepeHTHbIMU? Kak GopMynupyroTcst yCiaoBUsI KOT€PEHTHOCTH
JIBYX BOJIH.

17. Kak BbluMcnsieTcsi cyMMapHasi MHTEHCUBHOCTb IPU HAJIOKEHUHU JIBYX MOHOXPOMATHYECKUX
BOJIH OJJMHAKOBOW YaCTOTHI, OJSPU30BAHHBIX B OHOH IJIOCKOCTH?

18. [Ipu kakux yCIOBUSX BO3HUKAIOT M KaK PACCUMTHIBAIOTCS Min U max MHTEHCHUBHOCTHU IPH
UHTEpPEPEHINH IBYX BOJIH?

19. TIloctpoiiTe xox nydeir B cxeme IOHra, paccuuTaTh pPa3HOCTh XOfa JIy4eH W IIUPUHY
UHTEPPEPEHIIMOHHOHN TTOJIOCHI.

20. TTocTpoiite xon mydeir B Ounpusme dpenens, BbiBeaute (HOPMYIbI IJIs pacdeTa HIUPUHBI
UHTEPPEPEHIIMOHHOH IMOJIOCH 1 MAaKCUMAIIBHOTO YHCIIa HHTEP(HEPEHIIMOHHBIX MOJIOC.

21. TlpuBeauTe ONTUYECKyIO cxemy uHTepdepomerpa MaiikeabCOH, OOBSICHUTE MPHUHIIMII €ro
JICUCTBUA.

22. JIna 4ero ucrosb3yrTcs HHTepdepomMeTphl?

23. B yem 3akmiovaercst npuHLuI [ rolirenca - @penens?

24. Yem otnnuaercs nudpakuuu Openens ot nudpakuuu Opaynrodepa?

25. Kak ¢opmynupyercsi ycaoBre BOZHUKHOBEHHS MAaKCHMYMOB U MUHUMYMOB TIpU TU(PPAKINU
cBeTa Ha 1ienu?

26. Kak Brusier mmpHrHa meau Ha AuQpaKuoHHYI0 KapTuHy?

27. Kak mocTpouTh BEKTOPHYIO AHarpamMmy JAjisi ONMpeeeHU aMIUIUTY bl KojeOaHuil B ciaydae
TUQPaKIUU OT enu?

28. Uto mpencramisier coboi nudpakuvoHHas pelieTka, AaTh ONpeAesieHUuEe MapaMeTpoB,
XapakTepU3yIIuX AU(PaKIHOHHYIO0 pemeTKy? (IMOCTOSHHAs, TEepHOJ, pa3peraromnas
CIIOCOOHOCTB, YITIOBas ¥ IMHEHHAs TUCTIEPCHs).

29. Kak BBIMIAIUT quQpakuoHHas KapTHHA MPH Judpakuud Ha pemeTke? J[aTh kKadecTBEHHOE
Y KOJINYECTBEHHOE OIMCAHUE.

30. Kakast cBs3b CymIeCTBYET MEXKY TU(pakuueii u nHTepepeHIren?

31. Kakoii cBeT Ha3bIBa€TCS IIOCKOMOSPU3OBAHHBIM?

32. B 4éM COCTOUT SIBJICHUE JBOWHOTO JIYICTIPEIIOMIICHHUS?

33. Uto Takoe onTuyeckas och?

34. Kakue miocKoCTH B KPUCTAJUIE HAa3bIBAIOT TJIABHBIMU?

35. [ToueMy HHTEHCUBHOCTh CBETA MPONOPLUOHATIbHA KBaJpaTy aMILIUTYAbI BekTopa E ?

36. Kak dopmymnupyercs 3akon bprocrepa?

37. Kakue cyniecTByroT criocoObl MOJIy4eHHsI MII0CKOMOIIPU30BAaHHOTO cBeTa?

38. Kakwue BemniecTBa Ha3bpIBAIOTCS ONTHUECKH AKTUBHBIMHU?

39. UeM oTnHMyaeTcs 3JUITMIITHYECKU TOISPU30BaHHbIM CBET OT JIMHEWHO MOJIIPU30BAaHHOI0?
40. Kak m3roraBnuBaercst mpu3Ma HUKOJISI 1 B 4eM 3aKiIF09aeTcs MPUHITUI €€ paboThI?

41. Kakue MaTepuabl IPUMEHSIOTCS JUIsl H3TOTOBIICHUS MOJIIPOUI0B?

42. Kakue KpUCTaIbl HA3bIBAIOTCS TIOJIOKHUTEIBHBIMH, a KAKHE — OTPULATEITLHBIMH?

43. YeM oTiMyaeTcs CIEeKTpasibHAsi CBETUMOCTD Tejla OT HHTErpajJbHON?

44. Yto HazbIBaeTCs KO3(PPUIIMEHTOM MOIJIOMIEeHUs Tena?

45. Kakoe Teno Ha3bIBaeTCsi a0COIIOTHO YEPHBIM U KaKoe cepbiM?

46. B uem cyTth 3akoHa Kupxroga?

47. 3noxxuTe nepBblil 1 BTOpoit 3aKkoHBI BuHa.

48. Kak popmymupyercs 3akoH Ctedana—bonbiiMana st aOCOIIOTHO YEPHOTO U CEPOTO TEIN?
49. Tlpusenute hopmyny [Tnanka, OMUCHIBAIOIIYIO H3Ty4€HUE a0COIIOTHO YEPHOTO Tea.

50. Kakue 3aK0HBI MOTYT OBITH ITOJIOKEHBI B OCHOBY O€CKOHTAKTHOTO U3MEPEHUS TEMIIEPaTyphI
Ten?

51. YUro Takoe sapkocTh Tena? Kak cBs3aHbl SPKOCTb U CBETUMOCTH?

52. Kakue Tena Ha3piBatoTcst JamOeproBckumu? Kak 3Byunt 3akoH JlamGepra?

53. B uém 3axmrouaercs siBneHue BHyTpeHHETO (oTtodddexrta? B kakux (oTonpreMHHKaX OHO
UCIIOJIb3YETCSL.



54. B ueM 3akitouaeTcs sIBIICHHE BEHTUIBHOTO (oTodddexra?

55. KakoBa cyTb 3ak0HOB doTodPdekra?

56. Kak popmynupyercs ypaBHenue DitHiuTeHa a1 potospdexra?

57. Yrto Ha3bpIBaeTcst pabOTON BBIXOJIA AJIEKTPOHA M3 MeTailia?

58. U3 Kkakux y4acTKOB COCTOHMT BOJIbTAMIIEpHAst XapaKTEPUCTHKA BaKyyMHOTO (hoTodIeMenTa?
59. Uto moHUMArOT 101 KpacHOH rpanuien Gpororddexra?

60. UTo moHUMAIOT MTO/I TEPMHUHOM 3aJICPXKUBAIOIIEE HAMIPSIKCHIE?

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUuM.

OueHouHble CpencTBa Uil MHBAJIUAOB M JMI[ C OTPAHUYECHHBIMH BO3MO>KHOCTSIMH
3I0POBbSI BEHIOMPAIOTCS C YIETOM MX WHIUBUIYAITBHBIX TICUXO()H3NIECKUX OCOOECHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBS IPEIOCTABIISACTCS JOMOTHUTEILHOE BpEMsI JIJIsl TOATOTOBKH OTBETA HA IK3aMEHE;

— MPU MPOBEICHUU MPOIETYPhI OLICHUBAHUS PE3yJIbTATOB 00YUEHUS HHBAIUOB U JIUII C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbsI MPEIyCMaTPUBACTCS HCIOIb30BAaHNE TEXHUYECKHX
CPEICTB, HEOOXOUMBIX UM B CBSI3HM C UX UHIUBUIYATbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYAIOIIUXCS C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI
U UWHBAJIWIOB IIPOLEypa OICHUBAHUSA pE3YJIbTaTOB OOyYeHHUS M0 JAUCIHUILIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa olieHMBaHUSI PE3YJIHTATOB OOYYEHUS MHBAIHMIOB U JIUI[ C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSI MO JUCHUILTUHE (MOAYNIO) MpeaycMaTpuBaeT MpPeIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAaHUYCHHUSIM WX 3JI0POBbS W BOCIPHUATHS
uHpopMmanuu:

Jlyist i1n ¢ HapyIeHUsIMH 3pEHUSL:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList v1n ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B I1e4aTHoOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHHS IMCUMILIUHBI (MOLYJIfA).
5.1 OcHoBHast 1uTeparTypa:

1. Cagenbes, U.B. Kypc o6mmeit puzuku. B 5-u 1. Tom 4. Bonnsl. OnTuka [DneKTpoHHbIH
pecypc] : yae6. mocobue — DnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2011. — 224
c. — Pexxum poctyna: https://e.lanbook.com/book/706.

2. O®pum, C.3. Kypc obmieit pusukn. B 3-x TT. T.1. ®uszndeckne 0CHOBBI MEXaHHUKH.
MonekynsipHas ¢pusnka. Konedanus u BoHbI [ DNEKTPOHHBIH pecypc] : yueb. / C.0.
O®pum, A.B. TumopeBa. — DnekTpoH. n1aH. — Cankr-Ilerepoypr : Jlans, 2008. — 480 c.
— Pexxum gocryna: https://e.lanbook.com/book/416.

3. Ornruka : mabopatopuslii mpaktukym. Y. 1/ Jlo6po, Jlroqmuna dexoposna, H. M.
Boraros, O. E. Muruna ; JI. ®@. [1o6po, H. M. boraros, O. E. Mutuna ; M-Bo
obpazoBanus u Hayku Poc. deneparuu, Kybanckuii roc. yH-T. - KpacHomap :
[KyOaHnckuii rocynapctBenHblit yauBepcuter]|, 2012. - 94 c. : wi. - bubnuorp.: c. 93
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Hponos, U. E. BonHoBas ontrka. OCHOBHBIEC 3aKOHEHI : Y4eOHOE TOCOOue st
busnueckux crnenuanbHocTel By30B / Uponos, U. E. . —7-e u3n . — M. : BUHOM.
JlabGopaTtopust 3nanuii, 2010

O6mwmit kype pusuku: B 4 1./ J1.B. CuByxun. M.,2006. T. 4.

Tpodumona T.U. Kypc ¢puzuku: yued. mocobue [ans By3oB] / T.M. Tpopumosa. — M.
Axamemus, 2010.

Uponos, U. E. 3anaun no obmieit pusmke : : yaednoe mocodue / / U. E. Uponos ; U. E.
Uponos. - U3x. 8-¢, crep. - CIIG. [u np.] : Jlans , 2007. - 416 c.

HJ’I?I OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMHU U JIMOAMH C OIr'PaHUYCHHBIMH BO3MOXKHOCTAMUA

3I0POBbSl MMEIOTCSI M3JaHHSI B AJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«Jlaab» u «tOpaity.

5.2 JlonotHUTE/ILHASI JINTEpaTypa:

1. CasenbeB U.B. Kypc o0uieii ¢puzuku. B 5-tu kaurax. Ku. 4. Ontuka. M.:AcTtpens.:
2002.- 256 c.

2. Tpodumosa T.U. CO0opHHK 3a1a4 1O Kypcy GU3MKH C PEUICHUAMHU: y4eO. ocoOue st
By30B / T.U. Tpodumosa, 3.I". [TaBnoBa. — M.: Beicmias mkona, 2004.

3. Jlaancoep I'. C. OnTHKa : yueOHOe mOcoOue U CTYJEeHTOB (PU3NUIECKHUX CIICI. BY30B /
Jlannc6epr, I'puropuit CamywmnoBuy ; I'. C. Jlannc6epr. - Usap. 6-e, crep. - M. :
OU3SMATIIUT , 2006. - 848 c.

4. CasenveB U.B. Kypc o6meii ¢usuku. B 5-tu kuurax. Ku.4. Ontuka.M.:Anpens. :
2002.

5. PemuzoB A.H. Menuuunckas u Ouonoruyeckas ¢usmka : y4eOHUK 1o (us3uke i
CTyACHTOB Mea. By30B / / Pemu3oB, Anekcanap HwuxonmaeBwu., A. I'. Makcuna, A. S1.
[Toranenko ; A. H. Pemu3os, A. I'. Makcuna, A. {. Iloranenko. - U3n. 4-e, nepepad. u
nor. - M. : JIpoda , 2003. - 559 c.

6. KamureeBckuii, H. 1. BonHnoBas onTuka : ydeOHOe mocoOue i CTYACHTOB BY30B / /
Kanureesckuii, Hukonait Usanosuu. ; H. U. Kanurteesckuii. - U3n. 5-e, crep. - CIIO. [u
ap.] : Jlans , 2008. - 466 c.

7. Uponos, U. E. BonHoBeie mpotiecchl. OCHOBHBIE 3aKOHBI : [yuyeOHOe ocodue /i By30B|
/' / Uponos, Urops EBrenseBuu. ; U. E. Uponos. - U3a. 2-e, non. - M. : JlabopaTopus
Basosbix 3uanuii : OHUMEJMACTAWMIT , 2002. - 263 c. : : uu.

5.3. Illepuoauyeckue u3IaHusl:

B Oubnuorexke Ky6I'Y umerorcs cienyrolye NepuoJMYecKUe H3aHUS MO HPOPHIIIO
JVICTIATUTHHBL:

bruoduzuxka.

B mupe Hayku.

Bectauk MI'Y. Cepusi: @usuka. ACTpoHOMHUS.

XKypHan npukiagHol MEXaHUKH U TEXHUUECKOH (PUBHKH.
KypHuan texHuueckoi GU3NKH.

N3sectusa BY3os. Cepusi: ®usnka.

WnxenepHas pusuka.

MenuuuHckas pusnka.

[TprOopb! ¥ TEXHHUKA SKCIIEPUMEHTA.

VYcenexu Gpu3nueckux Hayk.

O®usuka. Pedeparusnsiii xxypuan. BUHUTU.

6. Ilepeyenbp pecypcoB  HHPOPMAUMOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH

«I/IHTepHeT», HCOGXO/]I/IMLIX AJIA 0CBOCHUA NUCHHUITJIMHbI (MO)Iy.]'[ﬂ).



1. http://window.edu.ru/ (EquHoe okHO q0cTyIa K 00pa3oBaTeIbHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHblii  06pa30BaTEILHBIM
noprain).

3. http:/imwww .scintific.narod.ru/literature.htm (Karanor Hay4HbIx pecypcos).

4. http://www.sci-lib.com/ (bosbias HaydHas OuOIMOTEKA).

5. http://www.en.edu.ru/catalogue/312 (Pasmen «MosekymisipHast (U3MKa H TEPMO-
IuHaMuKa» EcTecTBeHHO-HaydHOT0 00pa30BaTEIbHOTO MOPTAJIA).

6. http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm (Pasgen mo wo-
JeKyIsApHOW (U3MKE U TEPMOJMHAMHUKE ydeOHO-00pa3oBaTeNbHON (PHU3UKO-MAaTeMaTHIECKOU
oubmoteku caiita EqWorld).

7. http://physics-lectures.ru/ (JIekiuu o ¢usuke aus BY30B).

8. http://www.ph4s.ru/book_ph_ob_termo.html (Pasgen «TepmoauHamMuka W CTat-
¢dusuka» obpazoBarensHoro npoekta A.H. Bapruna «®u3uka, Xumusi, MaTeMaTHKa CTYICHTaM U
IIKOJIbHUKAM)).

9. http://www.formules.ru/showcat.php?id=6&page=1 (Dopmyabl MO0 MOJNEKYIIPHON
(bU3MKe U TEPMOJIUHAMHUKE ).

10. http://moodle.kubsu.ru. (Caiit KyoI'Y cpeasl MOAyIbHOTO TUHAMUYCCKOTO O0yUCHHMSI
Moodle).

7. Meroauyeckue YyKa3aHusi Jsi O0y4alOIIUXCA 110 OCBOCHHMIO MCHUILIMHBI
(Mmonpy.st).

JUis  ycremHoro oOcCBOGHMS JUCHMIUIMHBI «OOmui (u3nYeckuil MpakTUKyM» IpH
CaMOCTOSTENIbHON paboTe CTYIEHT JI0JKEH UMETh!

1) KOHCIIEKT JieKIuil B 0yMaKHOM UJIM 3JIEKTPOHHOM BUJIE;

2) y4eOHOe MocoOue B COOTBETCTBUU CO CITMCKOM JIMTEPATYPHL;

3) Terpamu IS Ta0OpaTOPHBIX PabOT (TpeOOBaHUS IO BBHIMOTHCHHIO U O(POPMIICHUIO
71a00paTOpHBIX PabOT UMEIOTCS B Ta0OPATOPHH MOJICKYIISIPHON (U3UKH).

CryneHTy HEOOXOJUMO CHCTEMAaTH4YEeCKH pPadoTaTh MO M3YYEHHIO TEOPETUYECKOIO
MaTepuala, OCBOSHHIO TUITOBBIX TPUEMOB PEIICHHs 3a/1a4 10 (PU3KUKE U PHOOPETEHHUIO HABBIKOB
HKCIIEPUMEHTAIBHOM paboThI.

CamocrosTenbHass paboTa COAEPXKUT CIEAYIOLIME BUAbl Y4eOHOW JEeSTENIbHOCTH
CTYACHTOB:

— TEOPETUYECKYIO0 CAMONOATOTOBKY K Y4eOHBIM 3aHATHSAM U K SK3aMEHY IO KOHCHEKTaM
U y4eOHOH TuTepaType;

— oopMIIeHHE OTYETOB T10 pe3yJbTaTaM JabopaTOPHBIX PadoOT;

— IOUCK MH(OpMAaIIMH 110 33/1aHHON TeMe B ceTu MIHTepHeT.

®I'OC BIIO TpeOyer NOArOoTOBKM OakalnaBpoB K HAy4YHO-HCCIIEOBATEIbCKON U
MHHOBAIIMOHHON BHUJIaM NMPOo(heCcCHOHAIbHON NesTETbHOCTH, a (pU3MKa SIBIISIETCS OJJHON U3 OCHOB
Hay4YHO-TEXHHYecKoro mnporpecca. [loaTomy ans pa3BUTUS TBOPUECKOTO MBILIUIEHUS U B
Ka4eCcTBE METOJMKH MPAKTHYECKOTO MPUMEHEHHS MOJTYYCHHBIX Ha JICKIUSIX 3HAHWHA CTyJICHTaM
pPEKOMEHAYETCsl U3yYeHHE U NMPUMEHEHHE TEOpUH pelleHus u3zooperartenbckux 3agad (TPU3).
Hns Bemonaerus: TPU3-3amannii cTymeHTaM HEOOX0AMMO MMETh HadanbHbIe 3HaHust o TPU3.
JUis 3TOro peKoMEeHAYEeTCsl CaMOCTOATENbHO: 1) U3Y4UTh JJEKTPOHHYIO KHHUry «BBenenue B
TPU3. OcuHoBuble moHsATHS u mnoaxoasd» (http://www.altshuller.ru/e-books/); 2) wuzyuutb
matepuansl Bukunenuu (http://ru.wikipedia.org/wiki/), Haunnas co cioa «TPU3»; 3) npouectsb
kauru no TPU3 u3 6ubnuorexku KyoI'Y; 4) noceruts coorBercTBytomue TPU3-calfTh.

VYcnenHocTh OCBOEHUS CTYJACHTOM y4eOHOU JUCIUILIMHBI OTPAaXKaeTcs B €T0 peumuHee —
cymMmMme OayioB, kotopas (opMHpYeTCS B TEUYEHHME CEeMecTpa IO pe3yJibTaTaM BBIOJIHEHUS
JOMAIIHUX paboT M TBOPYECKUX 3aJaHUI, TECTUPOBAHHUS, KOHTPOJIBHBIX pPa0OT, YCTHBIX
OINPOCOB, BHYTPUCEMECTPOBOM aTTeCTallMd, 3alIUT JAOOpaTOPHBIX PabOT W aKTUBHOCTU Ha
CEeMHHAPCKUX 3aHITHSIX.


http://window.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/312
http://eqworld.ipmnet.ru/ru/library/physics/thermodynamics.htm
http://physics-lectures.ru/
http://www.ph4s.ru/book_ph_ob_termo.html
http://www.formules.ru/showcat.php?id=6&page=1
http://moodle.kubsu.ru/

8. llepeyeHbr MHGOPMALMOHHBIX TEXHOJIOTHIl, HCNOJIb3YEeMbIX NPH OCYLIECTBJICHHHU
00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILIHHE (MOIYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoHCynbTHpOBaHUE TOCPEICTBOM IIEKTPOHHON MOUTHI.

2. Ucnonp3oBaHue 3JIEKTPOHHOM mpe3eHTanuu Ha caiitte Moodle KyoIl'y.

8.2 IlepeyeHb HEOOXOAMMOI0 NIPOrPAMMHOIO O0ecreYeHusl.
1. Cpena MOAyIBHOTO AMHAMHYECKOTO 00y4ueHuss Moodle.

8.3IlepeueHb MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

1. CripaBouno-nipaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru)

2. Dnexktponnas oubdmuoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

3. DNeKTpOHHBIN KaTanor HayuHoi oubnunotexu KyolyY
(http://212.192.134.46/MegaPro/Web).

4. DnexTpoHHas 6ubimoTevHas cucrema «YHuBepcurerckas oudnuoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DnexrpoHHas oubaroTewHas cuctema m3narenscTBa «Jlarby (https://e.lanbook.com/).

6. DnekTponHast oubimoreunas cucrema «tOpaiit» (https://www.biblio-online.ru/).

9. MarepuanbHo-TexHUYecKass 0a3a, HeoOXoauMasi [JI1  OCYLIECTBJIEHUSA
00pa3oBaTe/IbHOIONpPOLEcca MO JUCHUILIHHE (MOAYJII0)

No BI/IZ[ pa60T MaTepI/IaHBHO'TCXHI/I‘ICCKOC oOecrieuenue AU CHOUITIIIMNHBI
(MOmyJIsl) M OCHAIIEHHOCTD
3. Jlaboparoprsre crieruanu3upoBanHas jadoparopuss OnTuku (HU3UKU
SaHATHA (312 c¢), ocHameHHast J1aOOPaTOPHBIMUA KOMILICKCAMHU
JIKO u HEO0OXO0TUMbBIM 71ab0paTOPHBIM
000pyI0BaHUEM.
4, CamocTosiTenpHas Aynutopus 314c, ocHamieHHass KOMIBIOTEPHON TEXHUKOU C
pa60Ta NOAKIOYCHUEM K CCTHU I/IHTepHeT.



http://www.consultant.ru/
http://www.elibrary.ru)/

1. Henau u 321244 M3y4YeHUs] TUCHUILIMHBI (MOTYJIs1)
1.1. Heab ocBOEHUS TUCHUILIHHBI

VYuebnas gucuurumHa «OOmmit usnuecknii mpaktukym (Pu3uKa aTOMHOTO sjpa U
YacTUI[)» BXOIUT B OJOK €CTECTBEHHO-HAYYHbIX JUCUMUIUIMH, IPEAHA3HAYEHHBIX JUIS
(bopMHpOBaHHUS Yy y4aIIUXCS €CTECTBEHHO-HAyYHOTO MHUPOBO3PEHHUS O MpOIeccax M SIBICHUSX,
CBSI3aHHBIX C (PU3UYECKMMHU CBOWCTBAMM MUKPOMHUpPA U KBAaHTOBBIMU SIBJICHUSMH HAa YPOBHAX
aTOMapHOW W Cy0aTOMapHOH CTPYKTYphl BEIIECTBA, a TAKXKE DJIEMEHTAapHBIX YaCTHII.
AKTyanbHOCTh AMCUUILUIMHBI «Dr3KMKa aTOMHOrO Apa U 4acTUL» O0YCIIOBJIE€HA PUMEHEHHEM
3HaHWW, YMEHUN U HaBBIKOB, ITOJYYEHHBIX B IIPOLIECCE €€ U3YUEHUs, ISl U3yUEHUS IUCLUIUINH
U3 APYrux OJOKOB U YCIELIHOI'O OCBOEHHUS CIELUAIBHOCTH B IIEJIOM.

VYuebnas aucuurumHa «OOmmit ¢usnuecknii mpaktukym (Pu3uka aTOMHOTO sjpa U
YacTHUI[)» CTaBUT CBOEH IEJbI0 HM3ydeHHE (PU3MUECKUX CBOWCTB MUKPOMHUPA M KBAHTOBBIX
SBJICHUI Ha YPOBHSX CyOaTOMapHOM CTPYKTYphl BELECTBA U 3JIEMEHTAPHBIX YaCTHLI.

1.2. 3agauyu TUCIHMILINHBI

OcHOBHBIE 33J]Ja4l OCBOCHHUSI TUCLUTLIINHBIL:

— HM3YYCHHE DKCIEPUMCHTAIBHBIX U TEOPETUYCCKUX OCHOB (PM3UKHM aTOMHOTO SiApa H
9JIEMEHTApPHBIX YaCTHI[ U PACCMOTPEHHE IKCIEPUMEHTAIbHBIX MPUHIUIMIOB (PU3UKHU BBICOKHX
DHEPIHUH;

— YCBOGHHME OCHOBHBIX MOHATHI (DU3MKU aTOMHOTO SApa U DJIEMEHTAPHBIX YacCTHII,
byHIaMEHTAIBHBIX  B3aUMOACHCTBUUA MEXIYy YacTHUIAMH MHKPOMHpA, KiIacCUpUKAIIUN
AJIEMEHTAPHBIX YACTHI] B paMKaxX MPUHSATHIX B SAEPHOU (PU3HKE MOJENEH.

Bocriurarenbnast  3amaya 3akioudaerca B (DOPMHPOBAHMM Yy CTY/ACHTOB
MpOPECCHOHAIBHOTO OTHOIIEHUS K MPOBEACHHUIO HAYYHO-HCCIIENOBATEIBCKUX U TPUKIIATHBIX
paboT, B pa3BUTUU TBOPUYECKOM MHUIIUATUBBI U CAMOCTOSITEIbHOCTH MBIIIJICHHS.

B pacmmpenHslii ciucok 00IMMX 3a/1a4 AUCITUTUTHHBI BXOIST CIICIYIONTUE 3aa4H:

— 0000WUMb U CUCEMAMU3UPOBAMb 3HAHUSL NO:

— COBPEMEHHBIM TMPEACTABICHUSIM 00 aTOMHOM M Cy0aTOMHOM CTPOCHHH
BEIL[ECTBA, O CBOMCTBAX U CTPYKTYpPE aTOMHBIX AJI€P U JIEMEHTAPHBIX YaCTHII;

— OCHOBHBIM 3aKOHaM, HJESIM M TMPUHIUNAM (PU3UKH aTOMHOTO sjpa H
AJIEeMEHTapHBIX YaCTHILL;

— Hay4umo:

— DKCIIEPUMEHTAJIbHBIM U TEOPETUUYECKHUM OCHOBaM (DPU3UKH aTOMHOTO Sipa U
AJIEMEHTAPHBIX YaCTUIl, SKCIEPUMEHTAIBHBIM TMPUHIUIAM (PU3UKH BBICOKHX
DHEPIUH;

— OCHOBHBIM TIOHSTHUSAM U TNpPUHIUNAM (U3UKA aTOMHOTO sJpa W
AIIEMEHTApHBIX YacTHll, (DYHJAaMEHTAIbHBIX B3aUMOJEHCTBUN MEXIy YacCTHIIAMH
MHUKPOMHUPA, KJIACCU(UKAIIUN FIIEMEHTAPHBIX YaCTUIl B pAMKaX MPUHSITHIX B SIEPHOU
dusnke Mozenei;

— C Hay4YHOM TOYKH 3PEHHUSI OCMBICIIMBATh W WHTEPIPETHPOBATH OCHOBHEIE
MOJIOKEHUSI CyOATOMHBIX SIBIICHUI;

— TPUMEHATHh TOJyYEHHBIE 3HAHWS IS TPABWIBHOW WHTEPIpETaIiu
OCHOBHBIX SIBICHUH (PU3UKHU Spa U DIIEMEHTAPHBIX YaCTHIL;

— HaJUIeKAIUM 00pa30M OIEHUBATh MOPSAIKUA (PU3NIECKUX BEITUIHH;

— HWCIONB30BaTh MOJIYUEHHBIE 3HAHUS B PA3NMUYHBIX 00JacTIX (HU3HUECKOM
HayK{ U TEXHUKH;

— cihopmuposams.

— HAaBBIKM TPUMEHEHHS OCHOBHBIX METOJIOB (PU3MKO-MATEMAaTHIYECKOTO
aHalM3a IS pelIeHHs] KOHKPETHBIX 3a1ad (U3WKH aToma, aTOMHBIX sJep U



9JICMCHTAPHBIX YaCTHIL;

— HaBBIKH (1)I/I3I/IKO'MaTeMaTI/ILIeCKOFO MOACIINPOBAHUSA;

— YMCHHUC C IOMOIIBIKO AaIACKBATHBIX MCTOAOB OLICHUBATH TOYHOCTH H
MOrp€IIHOCTb TCOPETUIYCCKUX PACYCTOB U SKCIICPUMCHTAJIBHBIX H3M€peHHI>i;

— YMCHHUC aHAJIU3UPOBATH (1)I/ISI/II-IGCKI/II\/'I CMBICJI ITIOJTYYCHHBIX PC3YJIbTATOB.

1.3. MecTo AucUMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctmmumaa b1.6.10 «OOmmii pusnueckuii nmpaktukym (Pusmka aToMHOTO siapa U
YacTHIl)» BXOAUT B 0a30Byr0 yacTh b1.b Oioka 1. JIucuummmas! (Mmoaynmu) b1 yaeOHoro miaHa.
OdvcumnanHa nornyeckn u coaeprkaTeslbHO-METOAMYECKM CBA3aHA C AUCLMNANHAMMU

moaynei «MatemaTtuka», «06wana pusmka», «O6Wmn GUsnYecknii NPakTMKym». [ns ocBoeHus

OAHHOM  AUCUMNAMHBI  HeobxoaMmo BnageTb MeToAamMW  MaTeMaTUYECKOro aHasm3a,

aHANUTUYECKON  reomeTpuun,  JIMHEeNHOM  anrebpbl,  peweHnem  anrebpanyeckux,

bYHKUNIT
NepeMeHHOro, TEOPUW BEPOATHOCTEM WU MaATEeMATUYECKOM CTAaTUCTUKKM; 3HATb OCHOBHbIE

anddepeHUManbHbIX M MHTErpasbHbiX YPaBHEHWI; Teopuu KOMMNAEKCHOro

(I)VI3VI‘~I€CKM€ 3aKOHbI; YMeTb NPUMEeHATb MmaTemMaTnuyeCckme metoabl U ¢M3M‘-IECKVIE 3aKOHbI ANA

peweHnAa NPakKTU4eCKMnX 3adau.

B pesynbraTe u3ydeHus HACTOSIIEH AUCIUIUIMHBI CTYACHTHI JOJDKHBI OJTYYUTh 3HAHUS,
UMEIOIINE HE TOJIBKO CAaMOCTOSATENIFHOE 3HAUCHUE, HO U o0ecreunBaromue 0a30By0 MOJrOTOBKY
JUISl YCBOGHHS JMCUUILIMH 0a30BOW M BapHaTHBHOW 4acTel O10ka 1 «/lMCHUIIMHBL (MOTYIIH)»
y4eOHOro IJIaHa.

1.4. IlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHMs MO AUCHHUILUINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTATAMH 0CBOCHHA 00pa30BaTeJbHON NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Yy
obOygaromuxcs cneayronux komrerenuii: OITK-1, OIMK-2, ITK-1, TTK-2.
No WNHunexc Copnepxanue B pe3ynbrate n3ydyeHus: yaeOHON AUCHUTUIMHBI
o/ | KoMmet KOMITIETEHIINH 00yyaromuecs 10JIKHbI
CHINH (umm e€ yacTtu) 3HaTh yMeTh BJIAJETh
1 | OIIK-1 | cnocoOHOCTH K | — COBpPEMEHHBIE | — IPUMEHSTh | —  METoJaMH
OBJIA/ICHUIO 0a30BBIMH | MIPEJICTABICHUS | TTOJIyYEeHHbIE IIPOBEICHUS
3HaHUAMU B 0OJacTH | O CBOMCTBaxX M | 3HaHUSA UTst | pU3NYECKUX
MaTEMaTUKH U | CTPYKTYype IIPaBUJIBHON UCCIIEIOBaHUM
€CTECTBEHHBIX HAyK, | aTOMHBIX SJIep, | HHTepIpeTalun 1 U3MEpEHMI;
UX HCIIOJIb30BAHHIO B | OCHOBHBIE OCHOBHBIX —  HaBbIKAaMH
npodeccuoHanbHOM 3aKOHBI, W€ U | SIBJICHUM (U3HUKH | IPUMEHEHUs
JESATEIIBHOCTH IIPUHIIMIIBI anpa U | OCHOBHBIX
Gbu3MKK A5pa U | dJIE€MEHTapHBIX METOJIOB
AJIEMEHTApHbIX | YaCTHUI u | pu3uKo-
OIIK-2 | ciocoOHOCTE JacTUI[ B HWX | HajjIeKamen MaTeMaTHYeCcK
CaMOCTOSITENIBHO HUCTOPUYECKOM | OLIEHKH IMOPSIKOB | OTO  aHaiIu3a
NpUOOpeTaTh HOBBIE | CTAHOBJICHUU U | (PU3HUECKUX JUIS  pelIeHUs
3HAaHUA,  MCIIONIb3Ys | pa3BUTHU, BEJIMYNH; €CTECTBEHHOH
COBpPEMEHHbIE METO/IbI - MPUMEHSTH | AyYHbIX 3a/1a4;
oOpa3oBatenbHble | | (pU3HKO- COOTBETCTBYIOIIM | —  HaBBIKAMU
nH(pOpMaIMOHHBIE MaTeMaTU4YeCcKo | € MeToAbl | 00paboTKH U
TEXHOJIOTUHI ro IIPOBEJICHUS UHTEPIPETHPO




[K-1

[1K-2

CITOCOOHOCTh
MOHUMATh TPUHITUTIBI
paboTl U  METOJHbI
IKCILTyaTaI[ui
COBPEMEHHOM
PaguOdIEKTPOHHOU H
ONTHUYECKOMN
anmaparypbl u
000opyIoBaHUs

CIIOCOOHOCTHIO
HCI0JIL30BATh
OCHOBHEIC METO/IBI
pagropu3nIECKUX
U3MEPEHUIN

MOJICJINPOBAHUS
u
TEOPETUYECKOT O
UCCIJIEIOBaHMS
SIBIICHUI
bu3uku
aTOMHOIO  sijpa
u
3JIEMEHTapHbIX
YaCTHII,
AKCIIEPUMEHTAN
bHBIE  METO[bI
U3yYCHUS
AJICPHBIX
peakuuid,
HPUHIUIIBL
YCKOpEHUs
AIIEMEHTAPHBIX
YacTUIl U szep,
¢duznueckue
HPUHIUIIBL
paboThI
YCKOpHUTENIEH
AIIEMEHTAPHBIX
YacTULl U UX
KJIACCU(PUKAITUIO
— TMPaKTHYECKHUE
METO/bI
perucTpanuu u
aHaIn3a
3apsDKEHHBIX
YaCcTHLI;

- MPUHIUTIBI
yCTpOMCTBA U
(GyHKIIMOHHPOBaA
HUS
AKCIIEPUMEHTAN
BHBIX NPUOOPOB
KaK TUISt
UCCIIEIOBaHUSA
anep "
AJIEMEHTAPHBIX
4acTuIl, TaK W
JUIst
perucTpanuu "
aHaIn3a
3apsKEHHBIX
YACTHII.

(hU3UIECKUX
UCCIEAOBAHUN U
W3MEPEHHUI;

— MIPUMCHSITh
OCHOBHBIE
METOABl (hU3HKO-
MaTema-
THYECKOTO
aHaim3a
peneHus
€CTECTBEHHOHAYY
HBIX 3a7a4 W
(hU3UIECKOTO
MO/JICIIMPOBAHUS B
MIPOU3BOJICTBEHHO
1 IPaKTHKE;

— MPUMEHSTh
MOJTyYCHHBIC
TEOPETHYECKHE
3HAHUS TUIS
pemeHust
KOHKPETHBIX
TIPUKJIATHBIX
3aaq B
npodeccuoHabH
oii obnacty;

— C TIOMOIIBIO
a/IeKBaTHBIX
METOIOB
OLICHUBATh
TOYHOCTh "
MOTPEUTHOCTb
TEOPETUIECKUX
pacyeToB u
AKCIIEPUMEHTATBH
BIX  HU3MEPECHU,
aHAJM3UPOBATH
buznueckuit
CMBICIT
MOJTYYE€HHBIX
pe3yIbTaTOB.

TS

BaHUSA
pe3yabTaTOB
¢dhusuko-
MaTeMaTHu4ec-
KOT'o
MOJCIIUPOBAH
usl,
TEOPETHYECKO
ro pacuera u
JKCIIEPUMEHTA
JIBHOTO
HCCIICIOBAHUS
;

—  HaBBEIKAMH
MPUMEHEHUS
MOJTYYEHHBIX
TEOPETUYECKHU
X 3HAHUU 1A
perieHus
MPUKIaTHBIX
3ajad.

2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHbI




2.1. Pacnipenesienue TPyA0EMKOCTH TMCHUILIMHBI IO BHAaM padoT

OO6mast TPyaOoEMKOCTh JIUCHUILIMHBI coctaBimsier 1,5 3au. ex. ( 54 wyaca), ux
pacmpezenieHue Mo BuaaM padoT IpeCTaBIeHO B Tabmute (051 cmydenmos ODO).

Bunx yuebnol paboThl Bcero CemecTtphbl
4acoB (dachr)
5
KonTakTHas padoTa, B TOM 4nce:
AyAUTOpPHBIE 3aHATHS (BCEro): 38,1 38,1
3aHsTHS JTEKIIMOHHOTO THIIA — — — — —
JlaGopaTopHble 3aHITHS 36 36 — — —
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKHE
3aHSITHUS) B} B} - - -

HWnas koHTaKkTHasA padora:

KoHnTtpoib camocTositenbHOM padoThl (KCP) 2 2

ITpomexyrounas atrecrauus (MKP) 0,1 0,1

CamocrosiTesibHasi padoTa, B TOM YHCJIe:

Kypcosast pabora - — — _ _

[TpopaboTka y4eOHOro (TEOPETUYECKOro) MaTepuaa 7,9 7,9 — — —

BrimonHenne nHAMBUIYaIbHBIX 3aJaHUH (IIOJrOTOBKA
COO0O0ILIeHUH, Ipe3eHTalUI)

Pecdepar — — _ _ _
[TonroroBka K TeKyIiemy KOHTPOJIIO 8 38 — — -
KoHTpos:
IToaroroBka K 3K3aMeHy
OO0masi Tpy10eMKOCTH yac. 54 54 - — -
B TOM YHCJIe KOHTAKTHAs 38.1 381
pabora
3ad4. eN. 15 15

KonTaktHas pabora mpu NpoBeAeHHUH Y4YeOHBIX 3aHATHH Mo aucuuIuinHe «OO0mmii
¢uznueckuit mpakTukyM (Pu3KKa aTOMHOTO sJIpa M YaCTHII)» BKIOYAET B ceOs: 1abopaTopHbIe
3aHSTHS, TPYNIIOBBIE U UHJIMBUyalbHbIe KOHCYJIbTALMH; IPOMEKYTOUHAs aTTeCTalusl B YCTHOU

dopme.
2.2. CTpyKTYpa IMCUUTIMHBI

Pacrnipesienenne BUI0B y4eOHOIM pabOThI M UX TPYIOEMKOCTH IO pa3jeiaM JUCIHUILUTHHBL.
Pa3zzesbl (TeMbl) TUCHUTUIMHBI, H3y4aeMbie B 5 cemecTpe (ounas ¢popma):

KomnmuectBo yacoB

Bneaynu-
b HaumeHnoBanue pa3nenos (Tem) AymuTOpHas TOpHas
/T pasl Bcero pabora KCP P
pabota
J | 113 | JIP CPC
1 |PagnoakTHBHOCTH 12 8 4




2 |B3aumopeiicTBHE SIEPHOTO U3TYUCHHUS C 12 8 4
BEIIECTBOM

3 :‘)KCHepE/IMeHTBI B (hU3MKE BHICOKHUX 23 16 5 5
SHEpPruit

4 |CoBpemeHHBIE acTPOPU3UICCKUE
npencTaBieHus. OTKPBITbIE BOIIPOCHI 6,9 4 2,9
(bU3UKY s/1pa U YaCTHI
HToro mo qucumminue: 53,9 36 2 15,9

CaMOCTOSITENIbHON PaOOTHI.

[Tpumeuanue: JI — nekuuu, 113 — npaktudeckue 3anstus / cemunapsl, JIP —
nabopatopusbie 3anatus, CPC — camocTostenbHas padota crynenta, KCP — koHTposb

2.3. Conep:xanue pa3iesoB (TeM) TUCHUTLTUHBI

2.3.1. 3ausaTud JeKIMOHHOI0 THIIA

CornacHo y4yeOHOMY IMJIaHy 3aHSATUS JIGKIIMOHHOTO THUMA IO JaHHOM JHUCUUIUIMHE
MPEIyCMOTPEHBI B paMKax ydeOHou mucuuiuinabl b1.5.09 ®@usnka aroMHOTrO sapa W 9acTHIl

(cM. cooTBetcTByrOmLyIO PITJT).

PEeIyCMOTPEHB B pamkax ydeOHoW mucruiumabl b1.B.J[B.08.02 ChenuanbHble BOTPOCHI

2.3.2. 3aHATHS CEMHHAPCKOI0 THUIA

CornacHo y‘le6HOMy IJIaHYy 3aHATUA CCMHUHAPCKOI'0 THIIA II0 JAHHOM JUCUMILIMHE

anepHoi ¢pusuku (cM. coorBeTcTBytony0 PI1JT).

2.3.3. JlaGopaTopHble 3aHATUS

Mexanusm anbda-pacnana. TyHHETbHBIN
¢ dekr.

bera-pacnan sinep. Bunasr 6eta-
pacriaga. JHepreTH4ecKuii cekTp oera-
yactull. HenTpuHO 1 ero cBocTaa.
OKCIIEpUMEHTAIIBHOE J10KA3aTENbCTBO
CyILIECTBOBAHUS HEUTPUHO. DIIEMEHTHI
Teopuu Oera-pacnaja. PaspemieHHbie u
3arnpenieHHble 0eTa-nepexobl.
Hecoxpanenue ueTHOCTH B OeTa-pacnase.

I"'amma-uznydenue Anep.

HaunmenoBanue dopma TEeKyIIEero
No Coneprxanue pasjiena
paszznena KOHTPOJISI
1 PagnoaktuBHOCTH PagnoakTiBHBIE IPEBpAIICHUS SIEP. OTBeThI Ha
EcrecTBeHHas U MCKYCCTBEHHas KOHTPOJIbHBIE
paanoakTUBHOCTh. CTaTUCTUYECKUI BOIPOCHI /
XapakTep paJloaKTUBHOIO pacrajia. 3aKOHBI BBINOJIHEHUE
pannMoaKTUBHOTO pacrnaja. PannoakTuBHbIE MPAKTUIECKUX
cemeicTBa. Buapl parioakTUBHOTO pacnaja. | 3aJaHuil / OTYeT u
Anbda-pacnan saaep. DHepreTuyecKoe 3aIuTa
paccMoTpenue anbpa-pacnana. CekTpsl BBINOJIHEHHOH
anb@a-yacTuil. 3aBUCUMOCTb IEpUOAA nabopaTopHOi
noJrypacraja oT HepIruu ajnb(ha-yacTHIL. paboThI




BepositTHOCT, TaMMa-miepexona W TpaBuiia

orbopa. BuyTtpennss KOHBEpCHs
JJIEKTPOHOB. SAnepnas U30MEPHS.
Pe3onancHOoe  IOIVIOIIEHME — W3JIyYEHHS.
Dddexkr Meccbayspa U €ro NnpakTHUECKOE
IIPUMEHEHNE
BzaumoneiictBue OO0mas XapaKkTepUCTUKA OTBeTHI HA
AIEPHOTO B3aUMOJCUCTBUSA  3apsDKEHHBIX  YacTHL, KOHTPOJIbHbBIE
U3ITy4EHUS C HEHUTPOHOB M I'aMMa-KBaHTOB C BEILECTBOM. BOIPOCHI /
BEILECTBOM HNoHun3anuoHHOe TOPMOXKEHHUE 3apSyKEHHBIX BBITIIOJTHEHUE
yacTul, B Bemectse. IloTepu sHeprum Ha IIPAKTUYECKUX
WOHM3ALMI0O W BO30YXICHHE aTOMOB.| 3aJaHull / OTYET U
CBoOoaHbIM 1poOer, 3aKOH IOIJIOLICHHUS, 3amura
JUIMHA TIOIVIOLIEHUS, paJualdOHHas JIMHA BBIITOJIHCHHOU
paccesHusi, morjouieHHas jgo3a. CBsa3p|  J1aboOpaTOpPHOM
mpobera ¢ odHeprueil. BzammopeiicTBue paboThI
HEHUTPOHOB C  BELIECTBOM. 3aMEIJICHHUE
HEUTPOHOB. [Ipoxoxnenue raMmma-
U3JIy4EHUs 4epe3 BELEeCTBO. buonornyeckoe
JNEUCTBHE  WOHU3HPYIOUIUMX  W3JIY4CHM.
JlodumeTpuss U 3amuTa OT MOHU3HPYIOLIUX
W3JTyYCHH.
OKCIIEpUMEHTHI B OKCIIEpUMEHTAIIBHBIE ~ METOABI B OtBeThI HA
¢u3uke BBICOKMX |pu3mke  BBICOKMX  dHeprud.  OOmme KOHTpPOJIbHBIE
JHEprui TpeOOBaHUS K H3MEPUTENIbHBIM HpUOOpaM. BOIIPOCHI /
MeTtopl perucTpanuu YacTHLI. BBIITOJIHEHUE
Knaccudukanus neTeKTopoB 3J€MEeHTapHbIX IIPAKTUYECKUX
YacTUI] M PATUOAKTUBHBIX W3IyYCHUH.| 3aJaHUM / OTUET U
OKCIIEpUMEHTAJIBHBIE  METOJbl  U3Y4YCHHS 3amuTa
sSepHbIX  peakuuid. OOmMe NPUHIMIBI BBITIOJTHEHHOMN
YCKOpPEHUS 2JIEMEHTApHbIX YaCTHUILl U AJEP U 1abopaTopHOit
¢busnueckue MIPUHIATIBI paboThI paboThI
yckopureneid. Knaccuduxanus yckopurenei
JJeMeHTapHbIXx  4dactull.  [lomatme o
COBPEMEHHBIX METOJaX IOJIyYE€HHUsI ITyYKOB
BBICOKMX OJHepruil. Hakonwmrenum wyactun.
Berpeunsle nyuku. Peaknum ¢ dactunamm.
B3anmopeiicTBrs U pacnabl YaCTHUL.
CoBpemeHHbIE OBomronus U coctaB BeeneHHo. OtBeTHI HA
actpodusnuueckne (PenukToBoe M3nydeHue. Mojens ropsiaeit KOHTPOJIbHBIE
NPENCTABIICHUS. Bcenennoii. Kocmornorunuecuii BOTPOCHI /
OTKpBITHIE HYKJICOCUHTE3 B ropsiueil BeeneHHOM. BBIIIOJIHEHUE
Borpockl puszuku |HykineocuHnres B 3Be3niax. MIPAKTUYECKHUX
A]1pa ¥ YaCTHUIL PacnpocTpaHeHHOCTh XUMHUYECKHUX 3aJlaHul / OTYeT U
aneMeHToB. HeliTpuHHas actpoHOMMUS. 3amuTa
CsepxHoBble. HellTpoHHBIE 3Be3/1b1. UepHBIE BBIITOJIHEHHOU
neipel. Kocmuueckue ayun. Cocras, 1abopaTopHOit
MIPOUCXOXKICHHUE U PACIIPOCTPAHEHNE paboThI

KOCMHUYECKOT0 H3lydeHus. BzaumoeiicTpre

KOCMHYECKHX JIydel ¢ aTMmocdepoi 3eMiu.
bapuonnas acCUMMeTpHus,

(yH1TaMEHTaJIbHOCTh KBapKOB M JIENTOHOB,




9K30THYECKHE sjpa (MccieloBaHue sfep,
paCHONOKEHHBIX  BAATM  OT  JOJHMHBI
CTaOUJIbHOCTH), TIOUCK CBEPXTSIKEIBIX sIIEp,
HCCIIEIOBaHKE HOBBIX TUTIOB
paAMOaKTUBHOIO pacnaaa (MpOoTOHHAas U
KJIaCTepHAasT  PaJUOAKTHBHOCTH),  KBapK-
TJIFOOHHAS TUIa3Ma.

JlabGopaTropHblie padoThI

Ne No pazpnena KonnuectBo
i A R— HaumeHnoBanue 1ab0paTopHBIX paboT 4ACOB
1 1 [TorpeurtHocT npwu siEPHO-PU3HICSCKIX U3MEPCHHUSIX 4
2 3 V3yuenne razopa3psiHOro CUeTYHNKA 4
3 3 M3yuenne COMHTUIUIAIIMOHHOTO AETEKTOpa 4
4 1 OnpeneneHre akTUBHOCTH UCTOYHUKA 4
5) 3 N3yuenre CUMHTUWUISIIMOHHOTO TaMMa-CIIEKTPOMETpa 8
6 2 W3ydyenne pacnpoctpaHeHusi Oera-uznydyeHUs B 4
HEKOTOPBIX MaTepHajax v B BO3AyXe
7 4 N3ydyeHue yrioBoro pacnpeneineHusi KOCMHUYECKHX
JIy4yen
8 2 JlozuMeTprudecKne BEIMYUHBI U UX U3MEPEHUS 4
Uroro: 36

MeToanyeckne yKazaHus K JJadopaTopHbIM padoTamM

IIpoBenenune Bcex 3aHATUH  JaOOPAaTOPHOrO  MpakTHKyMa IMPEAyCMOTPEHO B
CrielMaTu3upoOBaHHON yueOHOU «Jlabopatopuu aToMHON W sfepHOM (GU3HKWY», CHAOKEHHOU
BCEM HEOOXOJUMBIM 00OPYAOBAaHHEM, KOMIBIOTEPAMU U 3KCIIEPUMEHTAIBHBIMU YCTaHOBKAMHU
JU1st 3 (PEKTUBHOTO BBHIIIOJHEHHUS] COOTBETCTBYIOUINX J1a00paTOPHBIX padoT.

ITo naGopaTopHOMY MpakTHUKyMy B paMKax JIUCHMIUIMHBI «OO0muit ¢uznyeckuit
OpakTUKyM. ATomMHas (u3MKa» B KadyeCTBE OCHOBHOIO HMCTOYHHMKA  HCIOJIB3YETCS
MOJrOTOBJIEHHOE MpernojaBaTensiMu kadenpsl ontodnekTpoHuku KyOl'Y ydeGHO-MeToauueckoe
nocobue:

bapkos A.Il., Jopomr B.C., Hukutun B.A., IIpoxopoB B.II., XoTtHsinckas E.b. OcHOBBI
a1epHoi ¢pu3nku: nadbopar. npakTukyM. — Kpacnomap: Kybanckuii roc. yn-t, 2011.

Ilo wuTOraM BBINOJHEHUS KaXIOM Ja0OpaTOpHOM pabOThl CTYIEHT COCTaBIISET
NOJIpOOHBIM MUCHbMEHHBIH OTYET, ONMHUpPAsChb HAa KOTOPBIN JOJKEH B Oecele ¢ MpernojaBaTesieM
IPOJEMOHCTPUPOBATh ~ 3HAHME  TEOPETUYECKOTO M IKCIEPUMEHTAIBHOIO  Marepuala,
oTHocsiierocst k padore. [IpoBepka 3HaHMIl CTyA€HTa OCHOBaHAa Ha KOHTPOJBbHBIX BOIPOCAX,
OPUBEJCHHBIX B  ONUCAaHMM pabOTBl M JIOTIOJIHUTENBHBIX  BOMPOCAX, KaCatoOUIUXCS
COOTBETCTBYIOILIMX PAa3/JeioB OCHOBHOM JUCHUIUIMHBI «OOmmii (usnueckuii MpakTUKYM
(Pu3nka aTOMHOTO S/Ipa U YaCTHIL)».

B pesynbrare BhINONHEHUS J1aOOpaTOPHBIX pabOT W HX 3allUTBl Yy CTYIEHTOB
dopmupytorcss u ouneHuBawtcs Tpedyempie PI'OC u OOIl mo nampasnenuto 03.03.03
Pagnodusuka (mpoduns: Paguodpusnyeckue MeTosipl mo obnactsaM npumMeHeHus (6uoduzuka))
komnerennuu: OIIK-1, OIIK-2, TIK-1, T1K-2.

JlabopaTopnasi paGora Ne 1.
IHorpemHocT npu sAepHO-PpU3NIECKUX U3MEPEHUAX.

[{enb paGOTHI:

— U3YYUTH OCOOCHHOCTH PAaCUYETOB MOTPEIIHOCTEN B SAIEPHON (PUBHKE;




— Ha OCHOBE CEPHUH KCIEPUMEHTAIBHBIX U3MEPEHUN OLICHUTH MapaMeTphl MOJIYYEHHOTO
pacrpeziesieHus: ¥ COMOCTaBUTh 3TU MapaMeTPhl C TEOPETUUECKIUMH BHIBOJAAMY;

— HAYYUTHCSI OLIEHUBATh BEJIMUYMHBI MOTPEIIHOCTEN pE3ysIbTaTOB MU3MEPEHHUN € y4ETOM
JIOBEPUTEIHHON BEPOSATHOCTU U PALIMOHAIIBHO IIAHUPOBATH MPOCTEHININE IKCIEPUMEHTHI.

CopepxaHue oTueTa

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIUMN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIUMBIE TEOPETUYECKUE CBEICHHs, WIUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHBIE  DKCHEPHUMEHTANbHbIE JaHHbIe, OCHOBHBIE pACUETHbIE COOTHOUICHHUS U
paccuMTaHHBIC TMapaMeTpbl, HEOOXOAMMbIE TpapUUECKUEe 3aBUCUMOCTH M TaONMIBI JaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OMIMCAaHUHN PaOOTHI.

KoHTpoabHbIe BONPOCHL:

1. UTo Takoe CTaTUCTUYECKas MOTPEIIHOCTh?

2. Yrto Takoe nucnepcus CaydaiHoON BeTUYUHbI?

3. Kakum 3akoHaM pacrnpe/iesieHus TOTUUHSIOTCS CIIydaiiHbIe COOBITHS?

4. B xakom cnyuae pacrnpenenenus [Iyaccona u ['aycca coBnanarot?

5. TlpuBeaure mpuUMepbl HEOOXOMUMBIX M JIOCTATOYHBIX YCIOBUH [UIS BBITOJHEHHUS
pacnpenenenus llyaccona, ['aycca.

6. Kak cBsi3anpl Mexay co0Oi BeJWYMHA JAUCHEPCHH W BEIMYMHA CPETHETO 3HAYCHUS,
€CJIU BHITIONHSIETCs pacnpenenenue ["aycca?

7. Kak 3aBHCHT TOYHOCTh W3MEpeHHH OT umcia coObThii? OOBSICHUTE Ha3HAUCHUE
kod(urmentoB CThrOJCHTA.

8. Kak panuoHanbHO BbIOpaTh BpeMsi MU3MEPEHUHM B Cllyyae ONpEAESICHUs OTHOLUEHUS
JIBYX Pa3HBIX M0 BEIMYNHE HHTEHCUBHOCTEH?

9. Kak panuoHanpbHO paclpeneauTh BpeMs B Cilydyae ONpPENENICHUsS IBYX pPa3HBIX I10
BEJIMYMHE UHTEHCUBHOCTEN?

10. OueHuTe BEIMYMHY CUCTEMATUYHOM MOTPEIIHOCTH B CIIy4ae U3MEPEHUs aKTUBHOCTH
HUCTOYHHKA (~ 3-10° pacri./c), eciau pa3pelariiee BpeMsl IeTeKTopa PaBHO 3.10 % c.

11. PaccuuTaiite (oueHuTe) BpeMms, HEOOXOAMMOE ISl MU3MEPEHHS CKOPOCTH CYETa C
ToyHOCThIO 1 %, ecniu mpoOHOoe n3Mepenue 3a 1 muH gano 100 uMnysIbCoB.

12. CnenaiiTe aHaOTUYHBIN pacyeT, HO ¢ yueToM (poHa (30 umrm./MuH).

JlabopaTopHasi padora Ne 2.

N3y4enne razopaspsizHOro c4eTYHKA.

[lenb pabOTHI:

— M3ydyeHue (U3MUECKUX NPUHIMIIOB pabOThl ra3opa3psIHBIX JIETEKTOPOB SJIEPHBIX
U3ITy4eHUH, 3HAKOMCTBO C Pa3JIMYHbIMHM TUIIAMHU CUETYHUKOB, SKCIIEPUMEHTAILHOE OIpPEEICHNE
CUETHOM XapaKTepUCTHKH, pa3pelIaomero BpeMeHH M 3()(EKTUBHOCTH TIeHrepoBCKOro
CYETUHKA.

Copepxanue oTuera

[lonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMs, HEOOXOIMMBbIE TEOPETHUECKUE CBEICHMs, WUIIOCTPATUBHBIA Marepual,
MOJIyYEHHBbIE  DKCIEPHUMEHTANbHbIE JaHHble, OCHOBHBIE pAaCU€THbIE COOTHOUICHHUS U
paccuMTaHHBIE MapaMeTpbl, HEOOXOJUMble TpapHUUecCKUe 3aBUCUMOCTH M TaOJMIBl JaHHBIX.
AHanu3 U OOBSICHEHHE MOJyUYEHHBIX pe3yibTaToB. I[IuchMeHHBIE OTBETHI Ha KOHTPOJbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEICHHBIE B ONTMCAHUHU PabOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Kakue cymecTByOT BUbI Fa30pa3psAHbIX CYETUNKOB?

2. llokaxxute U OOBICHUTE BOJBTAMIIEPHYIO XapaKTEPUCTUKY Ta30HAIOIHEHHOIO
CYETUHKA.

3. O0bsicCHUTE IPUHLIMIIBI BKIIOYEHUS U paOOThI TEUTEPOBCKOTO CUETUHKA.

4. KakoB npuHIMI pabOThI IPU TALIEHUN Pa3psiia B CaMOTacsIIeMcs cueTunke?




5. B gem 3akmrogaercs 0COOEHHOCTh TaJIOTEHHOTO CYeTYnKa?
6. Ot yero 3aBUCHUT 3P (HEKTUBHOCTH PAOOTHI TEHTEPOBCKOTO CUETUYNKA?
7. Yo onpenensieT c4eTHas XapaKTepUCTHKA TeUrepOBCKOT0 CUETYNKA?

JlabopaTopHasi paGora Ne 3.

N3y4yenne CUMHTHISIHMOHHOIO 1€TEKTOPA.

[lenb paboThL:

—  HU3yYeHHEe  METO/Ja  pEerucTpauuu  SACPHOr0  M3JIYyYeHHs C  IOMOIIBIO
CUUHTWIISILIUOHHOTO (JIIOMMUHECLEHTHOI0) CYETYMKA, 3HAKOMCTBO C Ppa3JIMYHBIMU TUIIAMU
CIMHTWUISATOPOB,  SKCHEPUMEHTAJIbHOE  ONpE/AEICHHE  CYETHOW  XapakTepUCTUKU U
3¢ (HEKTUBHOCTH CHUHTUJUIAIIMOHHOTO OJIOKA JETEKTHPOBAHUS.

ConepxaHue oTyera

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COJAEPXKAIUMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMs, HEOOXOIMMBbIE TEOPETHUECKUE CBEICHMs, WIIIOCTPAaTUBHBIM MaTepuail,
IIOJIyUEHHBIE  DKCIEPUMEHTAIbHbIE JaHHbIE, OCHOBHBIE pAacCu€THbIE COOTHOLIEHHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOUMble IpapUuUeCKUe 3aBUCUMOCTH M TaOJMIbl JAHHBIX.
AHanu3 U OOBSICHEHHME IOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBE/ICHHBIC B OIMCAHUU PaOOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. OObsicHUTE NPUHLMN PabOThl KPUCTAUIMYECKOI'O CUUHTHWIUIILMOHHOTO CYETYHKA.
KakoBa posnp aktuBaropa?

2. B ueM 3akito4aeTcst 0COOEHHOCTh PabOThl OPraHUYECKUX CLIUHTHILUIATOPOB?

3. Kakue BUbl CUHUHTUUIATOPOB U3BECTHBI?

4. Kak 3aBHCUT CBETOBBIXOJ] CUMHTUIUIATOPA OT COJEpKaHMsl akTuBaTopa?

5. O6bsicaute npuHLUI paboTel PIY.

6. Or kakux (aKTOpoB M KaK 3aBUCUT IPPEKTUBHOCTb PAOOThl CLUUHTHIUIALIMOHHOTO
JeTeKkTopa?

7. Kakumu mnpeumyiniecTBaMu 0ONaJal0T KPUCTALIMYECKUE CLHUHTHIUISILIMOHHbIE
JETEKTOPHI [0 CPAaBHEHUIO co cueTunkamu I 'eiirepa?

8. O0bsicHuTe nonmyuyeHHsle rpaduku 3aBucumoctd N ot U. [louemy HaGmronaercs poct
N c yBenuuenueMm U, uemy paBHO pabouee HalpspKEHUE U1 JaHHBIX YCIOBUN?

9. OObsicHUTE TMOJNyuYeHHOE 3HaueHHe H(PPEKTUBHOCTH pPETUCTPAlMM Y-KBAHTOB Ha
CHUHTHIISILIUOHHOM YCTPOMCTBE.

10. ITepeuncnure OCHOBHbIE XapakTepucTUku OOV,

JlabopaTopHasi paGora Ne 4.

OmnpenesieHne aKTUBHOCTH HCTOYHHUKA.

[lenb paboOTHI:

— U3YYCHME SIBJICHUS PAJMOAKTHBHOIO pacraja sifep aTroMOB M METOJOB OINPEACICHUS
AKTUBHOCTH, U3MEPEHUE AKTUBHOCTU HUCTOYHHMKA C TIOMOIIBIO TOPLIEBOTO CYETUHKA.

CopepxaHue oTueTa

[TonpoOHBII  NUCHMEHHBIH  OTYET, COJAEPXKAIUUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCJIEIOBaHMs, HEOOXOIMMbIE TEOPETUYECKHE CBEACHMS, WJUIIOCTPATUBHBIMN Marepual,
[IOJIy4YCHHBIE  JKCIICPUMEHTAJIBHBIE JaHHBIC, OCHOBHBIE PpACUETHBIE COOTHOILUCHHUS U
paccuuTaHHbIE MapaMeTpbl, HEOOXOAUMble Tpauueckue 3aBUCUMOCTH M TaOJUIbl JAHHBIX.
AHaiu3 U OOBACHEHHME NOJIYYEHHBIX pe3ynbTaToB. [IMCbMEHHbIE OTBETHI Ha KOHTPOJIbHBIE
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B OTUCAHUH PaOOTHI.

KOHTpOoIbHbBIE BONPOCHI:

1. BeiBeuTe 3aK0H paJMOAKTUBHOTO paciaia.

2. IlpuBemute cxeMmy pacmaja HCHOJb30BaBLIErocs B paboTe paJgHOaKTHBHOIO
HMCTOYHMKA. Hanummre ypaBHEeHUE pacnaia.

3. HazoBuTe MeTOABI ONpEAEICHUS AKTUBHOCTH, UX IIPEUMYILIECTBA U HEOCTATKHU.




4. Tlepeuncnaure OCHOBHBIE MONpaBOYHbIE KO3 ¢uIeHTsl. KakuMu mnonpaBodYHbIMU
ko3 purmeHTaMu MOKHO TIpeHEOpeyh?

5. Kak ycTpoeH u kak paboTaer TOPIOBBINA CUSTUHK?

6. Kakyto pons urpaer nuadparma, moMeieHHast nepeji OKOIKOM CUeTYyrKa?

7. lloueMy HCTOYHMK HEOOXOIMMO pacroyiaraTb Ha HEKOTOPOl BBICOTE Haj
MTOBEPXHOCTHIO JIHA 3AIIUTHOTO IOMHUKA?

8. Ui 4ero CTEHKH 3allUTHOIO JOMHKA MOKPBIBAIOT AJIOMMHHMEM U IIJIEKCUIJIA30M.
KakoBa nomxHa ObITh TOJIIIMHA TOKPBITUS?

9. MOXHO M Ha UCHOJB30BABIICHCA B pabOTe M3MEPUTEIHHON yCTAaHOBKE ONPEICITUTh
AKTHUBHOCTb OL- U Y-aKTUBHBIX UCTOUYHHUKOB?

10. Ilpennoxute METObl 3KCIEPUMEHTAIBHOIO ONPEEIICHNUS OCHOBHBIX IOIPaBOYHBIX
KO3 PHUITUEHTOB.

JlaGoparopHnasi padora Ne 5.
HN3yyeHue CHUHTHLUISHMOHHOTO TaMMa-CIeKTPOMeTpa.

[{enb paboTHI:

— W3y4eHHE TMpHUHIHUNA pPadOThl CIUHTHUSIIMOHHOTO OJHOKPHCTAILHOTO Tramma-
CIEKTPOMETpa, TpayupoBKa TaMMa-CIeKTpoMeTpa 1o u3iaydeHuto Cs-137 %%7 Cs),

9KCIEPUMEHTAIbHOE ONPEAEICHUE pa3pellaonield cnocoOOHOCTH raMMa-CleKTpOMETpa.

Copneprkanue oTyera

[TonpoOHBII  NUCBMEHHBIH  OTYET, COJAEpXKAILUMH  CTPYKTYPHUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIN MaTepual,
IOJy4eHHbIE  SKCIIEPUMEHTAJbHBIE JAaHHbIE, OCHOBHBIE pAaCUYETHblE COOTHOLICHUS U
paccuMTaHHBIC IMapaMeTpbl, HEOOXOAUMBIE TpapUUECKUe 3aBUCUMOCTH M TaOJHIBI JTaHHBIX.
AHanu3 U OOBACHEHHME IOJIYYEHHBIX pe3ynabTaToB. [IMcCbMEHHblE OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI U 33/1aHUs, IPUBEICHHBIE B ONIMCAHUU pPabOTHI.

KoHTposibHbIE BOIPOCHI:

1. M3 kakux OCHOBHBIX YacTell (OJIOKOB) COCTOUT CHUMHTWUISLMOHHBIA TaMMma-
creKkTpoMerp?

2. O0bscHUTE (hHU3HUECKUE MPOLIECCHI, MPOUCXOAAIINE B CUUHTUILIATOPE MO/ A€HCTBUEM
ramma-kBaHTOB (Ha npumMepe kpuctaiia NaJ(Tl).

3. Kak paboraer quckpuMuHaTop?

4. B yeM 3akiIt04aeTcsi IPUHIMI pabOThl CXEMbl aHTHCOBIACHUNA?

5. O6wsicaute cxemy pacnana Cs-137.

6. Kak MoxHO y0OeauTbcs, UTO U3IY4YEHHE, PETUCTPUPYEMOE JIETEKTOPOM,
NEHCTBUTENBHO SIBJISIETCS TaMMa-U3ITydeHUEM?

7. B pe3ynbrare Kakux sBICHHM BO3HMKAIOT raMMa-kKBaHTbI? OObBACHUTE IMyTH OTIAaud
M30BITOYHON SHEPTUU BO30YKACHHBIMU SAPAMHU.

8. Uto Takoe MeTacTaOMIIbHbIE YPOBHU?

9. Kakue npoiiecchl BHOCAT BKJIaJ B 00pa30BaHNE TUKA MOJHOTO MOTJIOMEHHS ?

10. OueHuTe >HEpPreTUYEecKoe pasperieHue CIeKTpoMeTpa. Bo3MoxkHO U HaOMIOACHNE
«TOHKOH CTPYKTYpBI» ramMmma-criektpa Cs-137 Ha 1aHHOM crieKTpoMeTpe?

11. KakoBa otHocutenbHass poib ¢orodddekra, Komnron-apdexkra u sddekra
poxneHus map B popmupoBanuu cnektpa Cs-137?

12. Yemy paBHBI 3HAYEHHS E€CTECTBEHHOM IIMPHHBI raMMa-U3JIy4eHHUs SIep U BpeMs
KM3HH si7Iep B BO3OYKICHHBIX COCTOSHUSIX ?

13. Kak usmeHuTcss Gopma CHeKTpa NpH YBEJIUYEHHH M TNPH YMEHBUICHUU >HEPTrUu
raMMa-KBaHTOB?

JlaGoparopHasi padora Ne 6.
HN3yuyenue pacnpocTpaHeHusi OeTa-u3jyd4eHMsl B HEKOTOPBIX MaTepHajax M B
BO3JyXe.



[{enb paGOTHI:

— 9KCIEPUMEHTAIBHO TMPOBEPUTh 3aKOHOMEPHOCTH OCHa0ieHusi OeTa-u3jiyueHHus B
BCIIIECTBE, OMPEACIUTh JHHEHHbIe K03 UIMEHTHI ociabiaeHus Oera-yactuil uzoromna Sr-92 (

2
gg Sr) B aJIIOMHMHHHM M CBHHIIE C IOMOIIBIO TOPLEBOTO CUCTUYHKA.

ConepxaHue oT4yera

[lonpoOHBIM  NHUCBMEHHBIM  OTYET, COAEP)KAIIMM  CTPYKTYPUPOBAHHYIO  CXEMY
UCCJIEIOBaHMsI, HEOOXOIMMbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
MOJIy4YCHHBIE  AKCIICPUMEHTAJIbHbIC JIaHHBbIE, OCHOBHBIE pPACUETHBIE COOTHOILICHUS U
paccuuTaHHbIE MapaMeTpbl, HEOOXOAMMbIe rpauueckue 3aBUCHUMOCTH M TaOJUIbl JAHHBIX.
AHann3 ¥ OOBSICHCHHE TMOJNYUYEHHBIX pe3yiabTaToB. [IuChMEHHBICE OTBETHI HA KOHTPOJBLHBIC
BONPOCHI U 3aJ[aHMsl, IPUBEICHHBIC B OTUCAHUH PAaOOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Yro HazwiBaeTcs Oera-pacnanom? Kak BosHuKaeT B-u3mydenue?

2. Tlouemy yMmeHbIIAaeTCs OJHEPrUs [-4acTHIl MPU MPOXOXKICHUH dYepe3 CIou
noriotutelsa? Yem 00yCIIOBICHO TOTJIONICHHUE 3-U3TyICHHS BEIIECTBOM?

3. ChopmynupyiiTe 3aK0H, KOTOPOMY HOTUHHSIETCS MOTIIOMIEHUE [3-H3TyUeHHUS.

4. OnuiuTe NpUHIKUIT JSHCTBUS TOPLEBOTO CYETUHKA.

5. Uto Ha3bIBACTCS «MEPTBBIM BPEMEHEM) CUETUHUKA U YEM OHO OIPEACIIIeTCS?

JlabopaTopHas padora Ne 7.

N3yuenue yrjioBoro pacnpejejeHusi KOCMHYECKHX JIy4eid.

[lenb pabOTHI:

— U3y4YeHHE CBOMCTB, COCTaBa KOCMUYECKHX Jy4yeil, B3aMMOJIEHCTBUS UX C aTMOc(hepoi
3eMiIM M OKCIEPUMEHTAJIbHOE OIPEAEICHUE YIJTIOBOIO PpACHpeNeIeHUs] HWHTEHCUBHOCTU
KOCMUYECKHUX JTy4ei.

CopepxaHue oTuera

[TonpoOHBI  MHUCHMEHHBIM  OTYET, COAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCJIEIOBaHMS, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIM Marepual,
IIOJIyUEHHBIE  DKCIEPUMEHTAJIbHbIE JaHHBIE, OCHOBHBIE pPAaCU€THbIE COOTHOLICHUS U
paccurMTaHHBIE TapaMeTpbl, HeoOXoauMble TpapUUyecKHe 3aBUCHUMOCTH W TaOJMLbI JaHHBIX.
AHann3 U OOBSICHEHHE TMONYUYEHHBIX pe3yiabTaToB. [luchMeHHBIE OTBETHI Ha KOHTPOJbHBIC
BOIPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B ONTUCAHUU PaOOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Ha3zoBure cocTaB KOCMHUYECKMX TMEpPBUYHBIX JIyded U JaldTe UM KpaTKylo
XapaKTePUCTHKY.

2. Kak MeHsieTcss MHTEHCHBHOCTh M COCTaB KOCMHUECKUX JIydeld HpH IMPOXOXKICHUHM Yepe3
armocepy?

3. C deM CBsI3aHO YTJIOBOE pacIpeiesieHne KOCMHUYECKUX YacTull?

4. Kak OOBSICHUTD, UTO >KECTKasi U MsTKask KOMIIOHEHThI UMEIOT MPUMEPHO OJUHAKOBBIMA
3aKOH pacrpeeneHus mo yriam?

5. B dem 3akirodaeTcst IpUHLIMI pabOThl CXEMBbI COBIAICHUI?

6. [TokaxxuTe 1enb B3aUMOJICHCTBUN KOCMHYECKHUX JTydel B aTMocepe.

7. B uem 3akirodaeTcs MMUPOTHBINA Y3PexT?

JlabopaTopHasi paGora Ne 8.

Jo3umeTpryeckne BeJIMUMHBI M UX U3MepPeHU.

[{enb paboOTHI:

— HW3YYEHHE CBOWCTB HMOHU3HMPYIOIIUX H3Iy4YeHUH, AO3MMETPHUYECKHX BEIUYMH M HUX
€IVHMI, 3HAKOMCTBO C METOJaMHM IPOBEACHUA  JO3UMETPUUYECKUX M3MEPEHUH U
JO3UMETPUYECKUMU MPUOOpamHu.

Copepxanue oTuera

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY




UCCIIC/IOBAaHMsI, HEOOXOIMMBbIE TEOPETUUYECKUE CBEICHHs, WUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHBIE  DKCIEPUMEHTAlbHbIE JaHHbIe, OCHOBHBIE pACUETHbIE COOTHOUICHHUS U
paccuMTaHHBIE MapaMeTpbl, HEOOXOAMMbIE TpapuuecKHue 3aBUCUMOCTH M TaOJIHUIBI JTaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIC B OITMCAHUHN PaOOTHI.

KoHTposabHbIe BONPOCHL:

1. YTo Takoe MOHU3UPYIOLIEE U KOCBEHHO NOHU3UPYIOLIEE U3ITY4EeHUS?

2. Kakue Bubl n31ydeHust HauOoJsiee OrnacHbl IPU BHEIIHEM M BHYTPEHHEM O0JTy4eHUU?

3. Kakme mporecchl Jiexar B OCHOBE OHMOJOTHYECKOTO JEHCTBHUS HMOHHM3HPYIOLIETO
W3JTy4eHHUs?

4. Yro Takoe NorjouieHHast 103a, KaKoBa €€ pa3MepHOCTh?

5. Onpenenure NOHATUS «IKBUBAJICHTHAA 7103a», «KOA((UIIMEHT KayecTBay.

6. Uto Takoe kepma?

7. B yem 3akirovaeTcs «3aliuTa BpeMeHEM», «3alluTa pacCTOSHUEM»?

8. Uem ompenensieTcs: BBIOOp MaTepraa 3alluTHBIX SKPaHOB?

9. Kakue marepuaibl UCIOJIB3YIOTCS JUIS 3aIIUTHI OT O, 3- U y-U3ITydeHus?

10. B ueM paznuuue MexXIy «y3KUM» U «ILHPOKUMY» ITyYKOM Y-U3ITy4eHUs ?

11. M3 KakX KOMIIOHEHTOB J0JKHA COCTOSITh HEUTPOHHAS 3aIUTa?

12. B yeM oTiinune JO3UMETPUIECKUX TPUOOPOB OT PATUOMETPUUECCKUX ?

13. HazoBute BakHEilIIME TUIIBI JO3UMETPOB.

2.3.4. IlpuMepHasi TeMATHKA KyPCOBbIX padoT (IPOEKTOB)

CormnacHo y4eOHOMY IUIaHYy KYpCOBBIE padOTHI (IIPOEKTHI) MO JIAHHOW JUCIUIUIMHE HE
PEyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-MeTOAUYECKOI0 0O0ecneyeHUsl /sl CAMOCTOSITeJILHON padoThl
o0y4yaImuxcs Mo AMCHUILIHHE (MOLYJII0)

Ne Bix CPC IlepedyeHb yueOHO-METOMUECKOT0 00eCIeUYeH s JUCIIUIUIHHEI
/1 110 BHITIOJTHEHUIO CAMOCTOSITEITLHON pabOTHI
1 | IlpopaboTka yue6HOro [Meronndyeckue yka3zaHUsl 1O OPraHU3alUU CaMOCTOSTEIbHON
(TEOpEeTUYECKOro) paboThI CTY/IEHTOB, YTBEpXKIECHHBIE Kadeapoil ONTONIEKTPOHHUKH,
MmarepHana); npotokos Ne 6 ot «01» mapta 2017 1.
BBITIOJIHEHHE
VHIUBHTyaJIbHBIX
3aaHUM;
pedepar;

MOATrOTOBKA K TEKYIIEH
U IIPOMEKYTOUHOU
aTTeCTaluu

2 | IloaroroBka k mpakTu- |[MeToauyeckre YyKa3aHUsi MO OpraHM3allid CaMOCTOSTENbHOU
YECKHM 3aHATHUSIM paboTHI CTYIEHTOB, YTBEpXKIECHHBIE Kadeapoil ONTONIEKTPOHHUKH,
npotokos Ne 6 ot «01» mapta 2017 1.

3 [ToaroroBka K BbINOA- |[METOIUYECKHME YKa3aHUS 1O OPraHU3alMu CaMOCTOSITEIbHON
HEHUIO 1a00paTOPHBIX |pabOThl CTYACHTOB, YTBEPKICHHBIE Kadeapoil ONTOIEKTPOHUKH,

pabot ripoTokoi Ne 6 ot «01» mapra 2017 r.
Ne [Tepeuenpb yueOHO-METOAMUECKOTO 0O0ECTIeYeHUS
. /II HaumenoBanue paszzaena (TeMbl) JVICHUTIIIMHBI 110 BBIITOJIHEHHUIO
CaMOCTOSITENIbHOW PabOTHI




1 |PagnoakTMBHOCTH

2 |BzammopeiicTBue SIEPHOTO
U3JTYYCHUS C BEIIECTBOM

3 |DKcrepuMEHTHI B (PU3UKE BHICOKHX
SHEpPrui

4  |CoBpeMeHHbIE acTPOPHU3UIECKUE
npezcraBieHus. OTKpbITbIE
BOIIPOCHI (DU3MKH Apa M YACTHUI]

1. Uponor U. E. KanTtoBas ¢usuka. OCHOBHBIC
3akoHbl. — M.: BUHOM, JlaGoparopus 3nanuii, 2010.
(moca. crep. u3a. M.: BUHOM. JlabopaTtopus 3HaHHH,
2014.)

2. Uponos WN.E. KpantoBas ¢uszuka. OCHOBHBIC
3aKOHBI: y4eOHOe mocobue [DIeKTpOHHBIA pecypce]:
yue0. mocobme — DOnekTpoH. gaH. — Mocksa:
W3narensctBo «JlabopaTopus 3Hanuit», 2017. — 261 c.
— Pexxum gocrtyna:

https://e.lanbook.com/book/94103

3. Myxuan K.H. DOkcnepumeHTalbHas siepHas
¢uzuka: yyeOnuk: [B 3 1.] / T. 1: ®uszuka aTtoMHOTO
sapa. Uzn. 6-e, ucnp. u mon. — CII6. [u mp.]: Jlaws,
2008.

4, Myxun K.H. DOxcnepumeHTanpHas saepHAs
¢usmka: yueOHuk: [B 3 1.] / T.2: ®usuka saepHbIX
peakuuii. U3x. 6-e, ucnp. u gomn. — CII6. [u np.]: Jlanb,
2008.

5. Myxun K.H. OxcnepumeHTanbHas saepHas
¢usuka: yweOnuk: [B 3 1] / T.3: ODusuka
aneMeHTapHbIX yactul. U3n. 6-e, ucnp. u gom. — CII6.
[u np.]: Jlans, 2008.

6. Myxun K.H. DxcnepumeHTanbHas sjaepHas
¢m3uka. B 3-x 11. T. 1. du3uka aTtomMHOro sapa
[OnexTpoHHbIit pecypc]: yued. — DJEKTpPOH. JaH. —
Cankr-IlerepOypr: Jlanb, 2009. — 384 c. — Pexum
JI0CTyTIA:

https://e.lanbook.com/book/277

7. Myxun K.H. OxcnepumeHTanbHas saepHas
¢usuka. B 3-x Tr. T. 2. ®Ou3uka sSAepHBIX peakuuit
[OnexTponHbIii pecypc]: yueb. — DJEKTpPOH. JaH. —
Cankr-IlerepOypr: Jlanp, 2009. — 326 c. — Pexum
JI0CTyTa:

https://e.lanbook.com/book/279

8. Myxun K.H. DxcmepumeHTanpHas saepHas
¢uzuka. B 3-x 1. T. 3. ®U3uka 3eMeHTapHbIX YaCTHIL
[OnexTpoHHbIii pecypc]: yueb. — DJEKTpPOH. JaH. —
Cankr-IlerepOypr: Jlanp, 2008. — 432 c. — Pexum
JI0CTyTa:

https://e.lanbook.com/book/280

Y4eOHO-METOAUYECKNE MaTepHalbl JJIs CaMOCTOSITENBHONH paboThl OOYyYaroIMXCs W3
YHUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTtasmisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUSITHS HH(DOpMAIINHN:

st muu ¢ HapyIIeHUsIMU 3pEHHUS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2JIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!
— B ieyaTHoO! opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO ammnapara:

— B I1e4aTHoM (opme,



https://e.lanbook.com/book/94103
https://e.lanbook.com/book/277
https://e.lanbook.com/book/279
https://e.lanbook.com/book/280

— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouiecce npenonaBanus JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE METOIBL:

— NIPOBEJICHUE JTA0OOPATOPHBIX 3aHITUH;

— JIOMAIIIHUE 3aJIaHus;

— OIpoC;

— UH/IMBU]TyaJbHbIE IPAKTUUECKUE 3a/1aHUS;

— KOHCYJIbTALlMU NpenojaBaTeieH;

— myOJIn4YHas 3ammTa 1a00paToOpHBIX padoT;

— camocrodATeNbHas paboTa CTYIEHTOB (M3ydyeHHE TEOPETUYECKOro MaTepuaa,
MOJATrOTOBKA K JTAOOPAaTOPHBIM 3aHATHSAM, BBIOJHEHHE AOMAIIHUX pabOT M WHAMBUAYAIbHBIX
TUIIOBBIX PAaCy€TOB, HOJArOTOBKA K OIPOCY).

[IpoBenenne Bcex 3aHATUM  Ja0OpPAaTOPHOTO  MPAaKTHUKyMa MPEIyCMOTPEHO B
CHeLMaIu3UpOBaHHON yueOHOH «Jlaboparopuu aToMHON M sJiepHOM (PU3MKM», CHAOKEHHOMN
BCEM HEOOXOJMMBIM 00OPYZOBAaHHEM, KOMITBIOTEPAMU U JKCIIEPUMEHTAILHBIMU yCTAHOBKAMH
U1 3 PEKTUBHOTO BBIIIOJHEHUS COOTBETCTBYIOLIUX J1a00PaTOPHBIX paboT.

[Io wrToram BBHIOJHEHHUS] KaxaAOW JabopaToOpHOl paboOThl CTYAEHT COCTABIISIET
HNOIPOOHBIM MMCbMEHHBIN OTYET, ONUPAsCh HAa KOTOPBIA JIOJKEH B Oecele ¢ IperojaBaTesieM
IPOJEMOHCTPUPOBATh ~ 3HAHHE  TEOPETUYECKOT0 U IKCIEPUMEHTAJIBHOIO  Marepuala,
oTHocswerocs k padore. IIpoBepka 3HaHMI CTyAE€HTa OCHOBaHAa Ha KOHTPOJIBHBIX BOIpOCax,
IPUBEICHHBIX B  ONUCAaHUU pabOThl U  JIONOJHUTENBHBIX  BONPOCAX, KacaroIIUXCS
COOTBETCTBYIOLIMX pa3eiioB OCHOBHOM IMCHMIUIMHBI «PHU3MKa aTOMHOIO siipa M YacTHUID).
[Tocne BbImOIHEHUS 1a00paTOPHOl PabOTHI CTYAEHT IMPENOCTAaBISIET OTKOPPEKTHPOBAHHBIN B
XO/I€ 3alUThI TUCbMEHHBIN OTYET O Hel.

JlononHutenbHast @Qopma KOHTpoiss A(P(GEKTHUBHOCTH YCBOGHMsS MaTepuajla U
nproOpeTeHus] NMPaKTHUECKUX HABBIKOB 3aKJIIOYAeTCsl B OTKPHITOM MHTEPAaKTUBHOW 3aluTe
paboThl Ha YCTHOM BBICTYIUJICHUU TIEpe] ayJuTOpUEH COKYpCHHUKOB. B »TOM ciywae 3ammra
IPOXOJUT B PE&KHUME KPAaTKOT0 JOKJIaAa Ha KOH(pEPEHIUH.

[lo w3ywyaemoll AMCHUMIIIMHE CTYAEHTaM MPEJOCTaBISETCS BO3MOXHOCTb OTKPBITO
Hojb30BaThcss (B TOM  4YHMCI€ KONUPOBaTb Ha JIMYHBIE HOCUTENM  HH(pOpMAIMH)
MOJTOTOBJICHHBIMU BENYIIMM JAaHHYIO JUCHUIUIMHY IpenojiaBaTeleM MaTepuajamMu B BUIE
3J1eKTPOHHOI'0 KOMILIEKCA CONPOBOKIEHMS, BKIIIOYAIOIIETro B ce0sl:

— 3JIEKTPOHHBIE KOHCIIEKTHI JIEKLINH;

— 3JIEKTPOHHBIE TUIaHbl MPAKTUYECKUX (CEMMHAPCKUX) 3aHITUH;

— DIJIEKTPOHHBIE BapHaHTbl Y4YEOHO-METOAMYECKHX MOCOOMIl /il  BBIIOJHEHUS
71a00paTOPHBIX 3aaHUM;

— CIIMCKHU KOHTPOJIbHBIX BOIPOCOB K Ka)KJJ0M TeMe U3y4aeMoro Kypca;

— Ppa3HOOOpa3Hyl0 [JOIOJHUTEIbHYIO JIUTEPaTypy, OTHOCSIIYIOCS K H3y4aeMoi
JUCIUIUIMHE B AJIGKTPOHHOM BHUJAE (B pPa3IMYHBIX TEKCTOBBIX (opMarax U rpapuuecKux
dopmarax, a Taxxke B popmarax *.pdf, *.djvu.

ComnpoBoK/IeHNE CaMOCTOATENBLHOM PadOThI CTYAEHTOB TaK)KE€ OPraHU30BAHO B CIIEAYIOIINX
dopmax:

— YCBOEHHME, JONOJHEHWE U BHUKaHUE B pa3Oupaemble pa3zieibl AUCHUILUIUHBL IPH
IIOMOIIM 3HAaHUM IIOJYyYaeMBIX II0 CpPEACTBAM H3YYEHHUs PEKOMEHAYEMOW JIMTEpaTypbl U
OCYIIIECTBIISIEMOE ITyTEM HalKCcaHus peepaTUBHBIX padoT;

— KOHCYJIbTAIlMM, OPraHU30BaHHBIC Ui Pa3bsICHEHUS NPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEIbHOM HM3Y4YeHHH TeX WJIM MHBIX acHeKTOB pa3fesioB yCBauBaeMoil mHpopmanuu B
JUCLIUILINHE.



OcHoBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHUH, HCIIONIb3yEeMbIE B y4eOHOM IpoIiecce:

— 00CyXJIeHHE CIOXHBIX M JUCKYCCHOHHBIX BOIIPOCOB M MpOOJIEM M pa3pelieHue
npo0Jem;

— KOMIIBIOTEPHBIE 3aHATHS B PEKUMAX B3aMMOJEWUCTBUS (IIpENoOjaBaTellb — CTYICHTY,
«CTYZAEHT — [IPEN0IaBaTeIby, «CTYIEHT — CTYIEHTY;

— TEXHOJIOTMM CMEIIAHHOrO OOy4YeHUs: JUCTAHLMOHHBIE 33/aHHUsA M YIPaKHEHUs,
COCTaBJICHHE TJIOCCAPHEB TEPMHHOB W ONpeleNeHui, TpymmoBble Meronpl Wiki, WHTEpHET-
TECTUPOBAHUE Y AHKETUPOBAHUE.

HuTtepakTuBHBIE 00pa30BaTe/IbHBIC TEXHOJIOTUH, UCIIOJIb3YEMbIC B ayJTUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS PA3BUTUS KPUTUYECKOTO MBIIIJICHHUS;

— UCIIOJIb30BaHUE CPEICTB MYJIBTUMENA;

— M3Yy4YEHHE U 3aKpelUIeHMEe HOBOIrO MaTepuasa (MHTepakTUBHas JeKius, paborta ¢
HAIrJSIIHBIMKA - TIOCOOMSMH, BHUACO- U ayJuoMaTepualaMH, HCIIOJb30BAaHHE BOIIPOCOB,
CoKpaTHuecKuil 11aor);

— oOcCyX/IeHue CI0XHBIX U TUCKYCCHOHHBIX BOIPOCOB U MpodieM («3aiiMu MO3HIINIO
(mIKaya MHEHH )», TPOEKTUBHBIE TEXHUKH, «OMH — BIBOEM — BCE BMECTE», «CMEHH MO3UIUION,
«Jluckyccus B cTUIIE TEIEBU3MOHHOTO TOK-ILIOY», 1€0aThl, CAMIIO3UYM);

— pa3peuienue npobueM («lepeBo pemenuit», «Mo3roBoi MTypM», «AHAIU3 Ka3yCOB»);

— TBOpYECKHE 33 JaHMs;

— paboTa B MasbIX rpymnmnax;

— UCIIOJIb30BaHME CPEACTB MYJIbTUMEHA (KOMIIBIOTEPHBIE KIIACCHI).

HJ’IH Jung € OrpaHUYCHHBIMH BO3MOKHOCTAMH 3J0POBBA MPEAYCMOTPEHA OpPraHU3anusd
KOHCYJH)T&HI/Iﬁ C UCITIOJIb30BAHHEM BHCKTpOHHOfI IIOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTaluu

4.1. ®oH/1 OLIEHOYHBIX CPECTB /1JIsl MPOBEAeHUS TEKYIEro KOHTPOJIs

@DOoHJ OLIEHOYHBIX CPEACTB IS IPOBEICHUS TEKYILIETO KOHTPOJISA COAEPKUT:
— KOHTPOJIbHBIE BOTIPOCHI 1O y4eOHOM porpaMme;
— MpaKTUYECKUe 3aJaHus 10 y4eOHOM mporpamme.

KoHTposbHbIe BONPOCHI 110 Y4e0HOM MporpamMmme

B mnpouecce moaroToBKkM M OTBETaM Ha KOHTPOJBHBIE BONPOCHl (HOPMUPYIOTCS U
ouenuBatorcst Bce Tpedyemble @I'OC u OOIl s wHampasnenuss 03.03.03 Pagmodusuka
(mpoduib: Pagnodusnueckne MeToabl Mo o0jacTsiM npUMeHeHus (0nodusuka) KOMIETEHIUH:
OIIK-1, OIIK-2, I1K-1, T1K-2.

Huxe npuBoasiTcs mpuMepbl KOHTPOJIBHBIX BONPOCOB /ISl paboueii IporpaMMBbl.

[TonmHBIN KOMIIJIEKT KOHTPOJIBHBIX BOIPOCOB JJIsI BCEX pa3JiesioB pabodel MmporpamMmbl
npuBoautcs B @POC muctiummuabl b1.6.10 «O6mumii ¢puznuecknii mpaktukym (dusnka aTOMHOTO
A7pa ¥ YaCTUI)».

1. PaanoaKTHBHOCTD.

1. B yem ¢usmnyueckuii cMbICT MOCTOSHHOM paauoakTUBHOro pacmnaga? Kak MoxHO
OPUNATH K BBIBOJY, YTO PaJUOAKTUBHBIE CBOWCTBA 3JeMEHTa OOYCIOBIEHBI CTPYKTYpOH ero
anpa? MoxHO 1M yka3zaTh, KakMe sijpa M KOrja pacmaayTcsi B paJMOaKTUBHOM oOpasle 3a
paccmaTpuBaemoe Bpems? [louemy?

2. YTo Takoe aKkTUBHOCTh U yJIeIbHAsI aKTHBHOCTH TIperapara’?

3. Kakue xapakTepucTUKU paJloaKTUBHOTO pacmajia ONpeessioT €ro MHTEHCUBHOCTD?



4. Hapucyiite rpaduk 3aBucumoct In A (A — akTHBHOCTBH Tpemapara) OT BPEMEHH.
Kakue nanHbie MOTYT OBITH M3 HETO MOJTYYCHBI?

5. Kak 1 BO CKOJIBKO pa3 U3MEHUTCS YMCIO AJEP PaAMOaKTUBHOIO BELIECTBA 3a BpPEMs,
paBHOE JIBYM IlepHoOJiaM Hoiypacnaaa’?

6. Kak (1o kakomy 3aKOHY) U3MEHSIETCS CO BpEMEHEM aKTUBHOCTh HYKJIUaa?

7. Brolpasute cpeaHee BpeMs JKM3HU PaTUOAKTHUBHOTO sipa uepe3 MOCTOSHHYIO
paZoaKTUBHOIO pacaja.

8. Uto mpojomKkuTenbHee — YeThIpe Nepruoja mojypacnajia Wik TpU CPeIHUX BPEMEHU
YKU3HU PAaIMOAKTUBHOTO s1pa?

9. Kakas nmons HyKIMAa pacrajercss Ha MPOTSHKEHUH ABYX CPEAHHX BPEMEH >KU3HU
PaAMOaKTUBHOIO sijipa?

10. KakoBO COOTHOIIEHHE MEXKIY CPEIHUM BpPEMEHEM XU3HU PaJUOAaKTUBHOIO sijipa U
epUoa0M Iosypacnazaa?

11. Kakas 105151 HAYaJIBHOTO KOJIMYECTBA PaJMOAKTUBHOIO U30TOIA paclaieTcs 3a Bpems,
paBHOE CpeJIHEN IPOAOIKUTEIBHOCTH )KU3HH 3TOr0 U3orona?

12. Kak wu3MEHHTCS DHEpPrus MHCIYCKAEMbIX O-4acTUI[ C VYBEJIWYCHHEM Iepuoja
MoJTypacmajia paauoakTUBHOTO 3eMeHTa? OTBeT 000CHYHTE.

13. Kak 0OBACHUTH OTPOMHOE DPa3IUYUe B MEpHOax Moyypachaga o-pagloaKTHUBHBIX
sanep?

14. HaOmiopmaetcss 1M paguOaKTUBHBIA paciaj CBOOOJHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

15. Kak MOXHO OTJIMYUTH [3-3JEKTPOHBI OT SJIEKTPOHOB KOHBEPCUU?

3. OkcnepuMeHThI B GU3HKe BHICOKUX IHEPTHIA.

UTo 51€KUT B OCHOBE METOJIOB HAOJIIOICHUS M PETUCTPALIMH PATUNOAKTUBHBIX U3ITYYCHH?

KakoB mpuHIMD AeWCTBUS MOJYHNPOBOAHUKOBOrO cyeTunka? B yem npeumymiectBo
MCIIOJIb30BaHUs TBEPI0H Cpe/ibl IO CPABHEHUIO C ra3om?

B ueM cx0J1CTBO U pa3ianyuue JIEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

Kakue BO3MOXHOCTH JJISi HCCIIEIOBaHUS OTKPBIBAIOTCA IPU IOMEIIEHUU KaMepbl
Bunbscona B MarautHoe nose?

[TpuBenuTe, NOSACHUB, OCHOBHBIE XapaKTEPUCTUKH JIETEKTOPOB.

JlaiiTe XapaKTepUCTUKY SBJICHMS, JIEXKAILETO B OCHOBE pabOThl YePEHKOBCKOI0 CYETUHKA.

B uem cx0/cTBO U paznuyue BUIHLCOHOBCKOM U nudy3noHHOM Kamep?

Kak B UepeHKOBCKOM CUETUYHMKE MOXKHO Pa3AeIuTh YaCTHUIIBI IO MaccaM?

Uewm sydire perucTpupoBaTh BEICOKOIHEPTETUYHBIE MUKPOYACTHIIBI: KaMepor Buibscona
WM ITy3bIpbKOBOM Kamepoi? [louemy?

Kakue n3 nmpuBelEeHHBIX CUETYUKOB MOTJIM Obl OBITh OOBEIUHEHBI €IMHBIM Ha3BaHUEM
«ra3opa3psIHbIE CYETUUKU»?

B uem 00GIIHOCTB U pa3zanyune BCeX paCCMOTPEHHBIX TPEKOBBIX 1€TEKTOPOB?

[Touemy mpomopiHoHaJbHAs Kamepa OJHOBPEMEHHO BBINMOJHAET (PYHKIMH TPEKOBOTO
neTeKkTopa?

B kakumx TpEeKOBBIX AETEKTOpax MpU IPOYMX PABHBIX YCIOBHUAX JUIMHA TpEKa camas
kopotkas? [louemy?

MoxHO M ¢ NOMOUIBIO CUETYMKOB ['elirepa—Mromiepa U3MEPATH SHEPTUIO0 YacTHLl?
ITouemy?

IIpakTHyeckue 3agaHusi N0 y4eOHOM Mporpamme

B mporecce MOATOTOBKM W BHIMOJHEHHS TPAKTUYECKUX 3aJaHUl (QOPMHUPYIOTCS W
ouenuBatoTcsi Bce Tpedyempie PI'OC u OOIl mns nanpaienust 03.03.03 Pammodusuka
(mpocuis: Paanodusnueckue MeToabl Mo o6gacTaM npuMeHeHus (Onodusmka) KOMIETEHLUH:
OIIK-1, OIIK-2, I1K-1, TTK-2.



Hwkxe npuBoaaTCS IpUMEphl NPAKTUYECKUX 3a1aHuil U1 paboueil mporpamMmel.

[TonHBI KOMIUIEKT MPAKTUYECKHX 3aJaHUN I BCEX pas/esioB padodeil mporpamMMbl
npuBoautcs B POC aucuumuimasl 51.6.10 «O6muit ¢pusndeckuit nmpaktukym (Pusnka aTOMHOTO
A1pa ¥ YaCTUL)».

2. BzaumoneiicTBUe siI€PHOTO U3JIy4YeHHs C BellleCTBOM.

1. OnpenenuTh, BO CKOJIBKO pa3 YMEHBIIAETCS MHTEHCUBHOCTh Y3KOTO My4yKa TEIIOBBIX
HEHUTPOHOB IMOCJIE MPOXOXKICHHUS IJIACTUH aTIOMUHMS TOJIIMHONW 3 cM. Ha BbIXOJE U3 I1acTuH
PETUCTPUPYETCS MYyYOK NMEPBOHAYATILHON ITMPUHBI.

2. TloTok HEUTPOHOB W3 PEAKTOpa, MMEKIIMX MAaKCBEUIOBCKOE paclpeleiieHrue 10
ckopoctam ¢ temneparypoit T =370K, mpomnyckaercsi yepe3 TOHKUN MOJUKPUCTATUIMYECKUI
(GUIBTp U3 MPECCOBAHHOTO IMOpoinka rpadurta. HailTu, kakas 10oysi HEUTPOHOB MPOXOJIUT Yepe3
Takoi GMIbTp. MaKCHMalbHOE MEXIUIOCKOCTHOE PACCTOSIHHE JUIsl pElIeTKH rpadura paBHO
3,35-10 % m.

3. Haiitu cpenHio JUIMHY CBOOOJHOTO MpoOera y-KBaHTOB B CPEJIE, CION MOJIOBHHHOTO
ociabieHust Kotopoi paseH 4,50 cMm.

4. BBIYHCITUTH SHEPTHUIO Y-KBaHTa, 00Pa30BaBIICTO B IOJIC TTOKOSIIETOCS TSHKEIOTO sapa
napy 3JeKTPOH—TIO3UTPOH, €CJIH U3BECTHO, UTO JUIS KaXk10i yacTuilsl napsl Bp =3,0 K7 c-cm.

5. CKOJIBKO CIIOEB MOJIOBUHHOTO OCIA0IEeHHs B IUIACTUHKE, OCIA0AIomen y3KUi My4oK
MOHOIHEPreTUYECKOI0 PEHTI€HOBCKOro n3nyyenus B 1000 pas?

6. OueHuTh, KaKasi JOJsi MPOTOHOB KOCMHYECKOTO M3JIy4EHHUs JTOMAET M0 MOBEPXHOCTH
3emuin, HE UCIIBITaB SJAEPHOTO B3auMoieicTBUs. [IpOTOHBI yabTpapensiTUBUCTCKHUE.

7. OneHuTbh, HACKOJBKO TOJIA 3EMJIM OCJIA0ISIET MOTOK HEUTPUHO, MPHUXOAAIIMX C
MPOTUBOIIOJIOKHON CTOPOHBI 3€MHOTO Iapa. YCPEAHEHHOE IO JHEPreTUYECKOMY CIEKTPY

CeueHHe IMOTJIOMICHUSI HEUTPHUHO Ha aTOMHBIX sijpax rpyHTa paBHO p =552/ an®. D¢ dexTuBHAS

OTHOCHTENbHAs aToMHast Macca A =50.

8. HallTu KHHETUYECKYIO SHEPTUIO 2JIEKTPOHOB, KOTOPBIE, IIPOXOAS CPEy € MOKa3aTeIeM
npenomienus: N =150 m3myqaror ceet nmox yriaom 0 =30° k HanmpaBIEHHIO CBOETO BMKEHHS.

9. Belunciute paguallMOHHBIE IOTEPH JIEKTPOHA ¢ KHHETHYECKOM sHepruer 20 M»aB Ha
€IMHUILY ITyTH B aJJIOMUHHHU.

10. Bo ckonpko pa3 paauanMOHHBbIE IMOTEPH AJIEKTPOHA B CBHUHIE OOJbIIE, YeM B
AITIOMUHUU?

3. IIpoxoxkaeHue 3apsizKeHHBIX YACTHII Yepe3 BellecTBO.

1. Ouenuts, Kakas 10Ji1 MPOTOHOB KOCMUYECKOIO M3JIYYEHHs JOMAET 10 MOBEPXHOCTU
3emiiu, He UCIIBITaB AJIEPHOT0 B3auMoAecTBUs. [IpOTOHBI yIbTpapensiTUBUCTCKUE.

2. OueHHUTh, HACKOJBKO Toyla 3emMiid OcjaliseT MOTOK HEHTPUHO, MPUXOAALINX C
IIPOTUBOINOJIOKHOW CTOPOHBI 3E€MHOIO IIapa. YCPEOHEHHOE II0 JHEPreTHYECKOMY CIIEKTPY

CeueHHe IMOTJIONICHUSI HEUTPHUHO Ha aTOMHBIX siJpax rpyHTa paBHO p =552/ on®. OddexTuBHas

OTHOCHTEJbHAs aToMHast Macca A =50.

3. HaiiTu KMHETHYECKYIO SHEPTUIO 3JIEKTPOHOB, KOTOPBIE, IPOXOS CPELY € II0KA3aTEIEM
npenomienuss N =150 m3myqaror ceet mox yriaom 0 =30° k HanmpaBIEHHIO CBOETO JIBUKEHHS.

4. BpuncinuTh pagualioHHbIE IOTEPH AIEKTPOHA ¢ KMHEeTH4Yeckoi sHepruer 20 M»B Ha
€MHUILY ITyTH B aJJIOMUHHHU.

5. Bo ckonbko pa3 paaualMOHHBIE TOTEpU DIEKTPOHA B CBMHIE OoOsblle, 4YeM B
ATFOMHAHHH?

Texymuit u pyOeKHBIII KOHTPOJIb OCYHIECTBIISIOTCS MO KOHTPOJBHBIM BOIpOCaM IO
U3y4yaeMOl AMCUUIUIMHE, 110 UTOTaM BBINOJHEHUS J1aOOpaTOpHBIX padOT M HMHAMBHUIYAIbHBIX
MPAKTUYECKUX 3aJaHUM.



4.2. ®oH/ OLIEeHOYHBIX CPEICTB VIS MPOBeeHHs IPOMEKYTOUHOH aTTecTAIUN

4.2.1. Bonpocbl, BLIHOCHMbIe Ha 3a4eT mo aucuuiuinHe «OQo0mmii puznyeckuii
NPaKkTUKYM (ATOMHas (pu3UKa)» 15 HanpasjeHus noarorosku: 03.03.03 Paguodusnka

B nmpouecce moaroToBku u ciavyu 3auera GOpPMUPYIOTCS U OLICHUBAIOTCS BCe TpeOyembie
@I'OC u OOII nnst vanpasnenust 03.03.03 Paguodusuka (nmpodwmis: Paguopusndeckue METOAbI
1o obnactsam npumeHeHus (onodusuka) komnerenuu: OITK-1, OITK-2, ITK-1, TTIK-2.

1. O6Gmue cBoiicTBa aTOMHBIX sifep. [IpoTOH-HEUTPOHHAS MOJIETh SAapa.

2. 3apsan, pasMmepbl, 1 Macchl saep. Metonbl ux ompeneneHus. M3otorbl, u3o0apsl,
n30TOHBI. [ITOTHOCTH siIepHOTO BellecTBa.

3. Dueprus cBs3u sapa. [lomysmmnupudeckas Gopmyna Baiiizekkepa uist SHEPTUN CBS3H
anpa.

4. KanenpHas Mozens siipa. O0sacTh IPUMEHEHUS U HEIOCTATKH KaleJIbHON MOJEIH.

5. PagmoakTuBHBIE MpeBpalleHus sAep. 3aKOHBI PaAJAMOAKTUBHOIO pacrana. Buabl
PaaAMOAKTUBHOIO pacmaja.

6. Anbda-pacnan saep. Mexanusm anbda-pacmnasa.

7. bera-pacnaz siiep. DJ1eMeHThI Teopuu OeTa-pacnaja.

8. HeiitpuHo u ero cBoiictBa. HecoxpaHeHre Y4eTHOCTH MPH CIIa0bIX B3aUMOICHCTBHUSAX.

9. 'amma-u3nydeHue saep U BHyTPEHHSISI KOHBEPCHS SJIEKTPOHOB.

10. Dddext Meccbayspa u ero npakTU4ecKoe MPUMEHEHHUE.

11. SAnepHbie peakyu. 3aKOHbI COXPAHEHUS B SJEPHBIX PEAKIUAX.

12. DHepreTuueckas cxema sifepHoil peakuuu. [lopor 3H109HEPreTHYECKON peaKIuu.

13. mmynbcHBIE AUAarpaMMbl PACCESTHUS TIPU SACPHBIX B3aUMOICHCTBHSX.

14. SAnepusbie peakiyu ¢ 00pa3oBaHUEM KOMITAYH] AIpa.

15. B3aumoneiictBue HEMTPOHOB ¢ siApamu. POTOAAEPHBIE pEaKLUU.

16. SnepHble peakuuu B 3Be3Aax. [IpOTOHHO-NIPOTOHHBIA IUKI. YTIEPOAHO-a30THBIN
UK.

17. B3aumoneicTBIE 3apsKEHHBIX YacCTHIl, HEHTPOHOB M raMMa-KBaHTOB C BEILLECTBOM.
[Totepu sHEepruM Ha HOHU3ALMIO U BO30YKIECHHE aTOMOB.

18. OcHOBHBIE XapaKTEPUCTHKH IpoLEcca MPOXOXKIEHHsS 3apsHKEHHBIX YacTHI] uYepes
BELIECTBO.

19. buonornyeckoe neHCTBHE MOHM3MPYIOUIMX H3IydeHui. Jlo3umerpus W 3ammra ot
MOHU3HUPYIOLUX U3ITy4YEHUN.

20. Metozs! peructpanuu yactui. Kinaccupukaius 1eTeKTOPOB 3JIEMEHTAPHBIX YaCTHIL
U PaJIMOAKTHUBHBIX U3ITYYCHUH.

21. DxcnepuMeHTaIbHbIE METO/IbI U3YUCHHMS SIIEPHBIX PEaKIMi U pEerucTpaliyi YacTHIl B
($u3KKe BHICOKUX SHEPTUH.

22. Kocmuueckue ayuu. CocTaB, MPOUCXOXKJEHHE U PaclpOCTpaHEHHE KOCMHUYECKOTO
U3ITy4EHHUS.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEIOUPAIOTCA C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— Tpu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3710pOBBS IIPEAOCTABIIAECTCS JONOJHUTEIBHOE BPEMS I IOJATOTOBKU OTBETA HA DK3aMEHE;

— IIPU MPOBEJIEHUH MPOLIETYPhl OLIEHUBAHUS PE3YyJIbTAaTOB 00YUYEHUS MHBAIHUJIOB U JIUI C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbS IIPELyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IpU HEOOXOAUMOCTH JJIs1 00yHAIOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBaJWAOB IIpOLlEypa OLIEHUBAHUS pE3YyNbTaTOB OOYyYEHHUs 10 JUCHUILUIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Ipouenypa orneHuBaHUs PE3yTbTATOB OOYYCHHS WHBAIUAOB U JIUIl C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMHA  37I0pPOBbsl TI0 JUCHHUIDIMHE (MOIYJII0) TIPEIyCMaTPUBACT MPEIOCTABICHUC
uHpopMarm B (opmMax, amanTHPOBAHHBIX K OrPAHUYCHHSM WX 3JI0POBbS M BOCHPHUSTHS
uHGOpMAIIIH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 37IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyyJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJbLHOW Yy4eOHOIl JMTepaTypbl, HEOOX0AMMOM
JJIs1 OCBOCHMS TN CHUILIHHBI (MOXYJIA)

5.1. OcHoBHas1 IMTEpaTypAa:

1. bapkos A.Il., Jopom B.C., Hukutun B.A., IIpoxopoB B.II., XoTtHsinckas E.b. OcHOBBI
sepHOl Gu3nku: mabopar. npakTukyMm. — Kpacaomap: Kybauckwii roc. yu-t, 2011.

2. Uponos U. E. KanroBas ¢usuka. OcHoBHble 3aKoHbl. — M.: BUHOM, JlaGopartopus
3Hanu#, 2010. (moci. crep. uza. M.: BUHOM. JlaGoparopus 3uanuii, 2014.)

3. HpomoB W.E. KsantoBas ¢usuka. OCHOBHBIE 3aKOHBI: ydeOHOe mocolue
[DnexTpoHHBI pecypc]: ydeb. mocobue — DOnekTpoH. ngaH. — Mocksa: M3garenbcTBO
«Jlaboparopust 3HaHui», 2017. — 261 c. — Pexxum goctymna:

https://e.lanbook.com/book/94103

4. Myxun K.H. DkcniepumenranbHas siepHas gusuka: yueonuk: [B 3 1.] / T. 1: dusuka
atomHoro siapa. Uza. 6-e, ucnp. u gon. — CII6. [u ap.]: Jlans, 2008.

5. Myxun K.H. DkcnepumenTansHas saepHas ¢usuka: yueOHuk: [B 3 1.] / T. 2: ®usuka
aepHbIX peakuuil. M3a. 6-e, ucnp. u non. — CII6. [u ap.]: Jlans, 2008.

6. Myxun K.H. DkcniepumenTansHas saepHas ¢usuka: yueOHuk: [B 3 T.] / T. 3: ®usuka
aneMeHTapHbIX yactuil. U3a. 6-e, ucrp. u nom. — CII6. [u ap.]: Jlans, 2008.

7. Myxun K.H. OkcniepumenTansHas saepHas gusuka. B 3-x t1. T. 1. ®usuka aromHOro
saapa [ DneKTpoHHBIH pecypc]: yaed. — DnektpoH. naH. — Cankr-IlerepOypr: Jlanb, 2009. — 384 c.
— Pexxum nocryna: https://e.lanbook.com/book/277

8. Myxun K.H. DkcniepumenTansHas siaepHast ¢pusuka. B 3-x TT. T. 2. ®usuka smepHbIx
peakuuii [DnekTpoHHBIN pecypc]: yued. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum nocryma: https://e.lanbook.com/book/279

9. Myxun K.H. OxcnepumenranbHas sinepHas ¢usuka. B 3-x tr. T. 3. Ousuxa
AIIEMEHTApHBIX YacTUll [DIEKTPOHHBIN pecypc|: yuel. — DnektpoH. naH. — Cankr-IlerepOypr:
Jlanb, 2008. — 432 c. — Pexxum nocryma: https://e.lanbook.com/book/280

JI1st OCBOCHMS JUCHHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMH
3JI0pPOBbSl MMEIOTCA M3JaHUS B DJIEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».

5.2. lonoHUTeIbHAS JIUTEPaTypa:

1. CasenveB U.B. Kypc ¢usuku: yuebHoe mocobue Juist cTyeHTOB By30B: B 3 T. T. 3.:


https://e.lanbook.com/book/94103
https://e.lanbook.com/book/277
https://e.lanbook.com/book/279
https://e.lanbook.com/book/280

KBantoBas onrtuka. AtomHas ¢usuka. @usumka TBepmoro Tema. Pu3WKa aTOMHOTO siipa U
aJeMeHTapHbIX yactuil. — U3n. 3-e, ctep. — CII0.: Jlans, 2007.

2. Casenbe U.B. Kypc oOmieii ¢pusuku: yaebHoe mocobue aisi BTy30B: B 5 kH. KH. 5:
KBanToBass ontmka. AtomHas ¢(usmka. Pusmka TBepmoro tena. duszmka aroMHOro sjapa U
anemenTapubix yactuil. — M.: ACT: Actpens, 2007. (moci. crep. uzz.: CII16.: Jlans, 2011.)

3. Cuyxun JI. B. OOummii xypc ¢usuku. T. 5: AtomHas u sipepHas dusuka. - M.:
duzmataur, 2006.

4. TpodumoBa T.U. Kypc ¢usuku: ydebHOe Mmocodue g HWHXEHEPHO-TEXHUYECCKUX
crenuanbHOCTel By30B. — M.: Akanemus, 2010 (18-e uzn., crep.). — M.: Akagemus, 2014 (20-¢
U31., CTED.).

5. Tpodumona T.U. OcHOBBI (pU3HKU. ATOM, aTOMHOE PO M DJIEMEHTAPHBIC YACTHUIIBI:
yaeOHoe nocodue. — M.: KHOPVYC, 2011.

5.3. [lepuoauveckue U31aHusA:

B mupe Hayku

XKypnan skcriepuMeHTaIbHONW U TEOPETHIECKOH (PHU3UKH

W3Bectus BbICIINX y4eOHBIX 3aBeICHUN. SIepHas sHepreThKa

N3Bectus poccuiickoit akagemun Hayk. Cepus pusndeckast

NnxenepHo-pu3ndeckuii ;xypHat

IIncema B xxypHan «Pu3KKa IEMEHTaPHBIX YaCTHLL K aTOMHOTO S1pa

[TuceMa B sKypHAJ SKCHEPUMEHTAIBHON U T€OPETUYECKON (PU3UKU

Yenexu (U3NYECKUX HAyK — €KEMECSYHBIH KypHajl. DJIEKTPOHHAs BEpCHs JKypHaua:
aHHOTAIWH, cTaThH B (hopmare pdf

@Pu3KKa JIEMEHTAPHBIX YaCTULl U aTOMHOTIO s1/1pa

SAnepnas pusuka

SAnepHas pu3vKa U UHKHHUPUHT

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  CeTH
«HTEepHEeT», HEOOXOAMMBIX /IJISI OCBOCHUSI JUCHHUILIMHBI (MOYJI51)

1. DnexTponHas 6uémmorexa FOPAWT: www.biblio-online.ru

2. DnekTpoHHo-OubMMoTeyHas cuctema JIAHD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHoe OKHO 10cTyma K 00pa3oBaTeIbHBIM PECypCaM»:
http://window.edu.ru/window

4. bubnuoreka 3JeKTPOHHBIX yYEOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBAHHBIN TeMaTH4YEeCKUN KaTasor IHTepHET pecypcoB 1o GpHU3UKe:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor Hay4HBIX peCypCoOB:

http://www.scintific.narod.ru/literature.htm

8. bonbIas HayyHas 6uOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHbBIN 00pa3oBaTeIbHbII MOpTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKko-MaremMarnyeckas 6ubanoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢usuke a1 BY3o0B:

http://physics-lectures.ru/

13. Texuuueckas OubnuorTexa:



http://www.biblio-online.ru/
https://e.lanbook.com/
http://window.edu.ru/window
http://www.book-ua.org/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://eqworld.ipmnet.ru/ru/library/physics/
http://physics-lectures.ru/

http://techlibrary.ru/
14. «SAnepuas puzuka B UHTEpHETEY:
http://nuclphys.sinp.msu.ru/

7. MeTtoauveckne yKazaHusi AJs OOyYAIOIIMXCH IO OCBOEHMI) IHCHMILIMHBI
(Momy.Jis)

Jlexuust siBisieTcsl OMHOM M3 (hOPM M3Y4EHUS! TEOPETUYECKOIo MaTepuala Mo AUCLHUILIMHE.
B xone neKIMOHHOrO Kypca HpPOBOJUTCS H3JI0)KEHHE COBPEMEHHBIX HAy4YHBIX IOAXOJOB U
Teopuil. B TeTpamu nis KOHCIIEKTUPOBaHMS JIEKLMH HEOOXOAMMO UMETh IOJIA, e MO XOAY
KOHCIIEKTUPOBAHHUS  JETAlOTCI  HEOOXOAWMBbIE  IMMOMETKH.  3amuch  JOJDKHBI  OBITh
n30MpaTeIbHbIMU, IIOJHOCTBIO CIIEAYEeT 3alKChiBaTh TOJBKO oOIpenesneHus. B KoHcnekTe
IPUMEHSIOT COKpPALIEHUE CJIOB, YTO YCKOPSET 3alUCh. Bonpockl, BOZHUKAIOLIME B X0JI€ JIEKLIUHY,
pPEKOMEH/yeTCs 3aluChlBaTh Ha MOMSIX M I0CIHEe OKOHYaHMs JICKIUM OOpaTUThCA 3a
pasbsCHEHHEeM K mpernojaaBaTento. Heo0XxoauMo akTHBHO paboTaTh € KOHCHEKTOM JICKIHH:
1I0CJIE OKOHYaHMs JIEKIUU DPEKOMEHIYETCsl IEPEeYUTaTh CBOM 3allMCH, BHECTU IIONPABKU U
JIOTIOJTHEHUS.

OnHUM M3 OCHOBHBIX BHUJIOB JIEATEIILHOCTH CTYJEHTA SBISETCA CaMOCTOsATENbHas paboTa,
KOTOpask BKJIIOYAET B ce0s M3y4eHHE JICKIIMOHHOTO MaTepHala, y4eOHHKOB U y4eOHBIX TTOCOOHIA,
HOJArOTOBKH K BBIMOJIHEHUIO JTAOOPAaTOPHBIX paboT U O(OPMIIEHUIO TEXHUUYECKUX OTYETOB IO
HUM, a TaK >K€ IOJTOTOBKM K IPAKTUYECKUM 3aHATHSIM H3Y4EHHEM KpaTKOMl Teopuu B
3aJJayHUKaX U PELICHUH JOMAIIHUX 3aJaHuM.

ComnpoBOXKIEHHE CAaMOCTOSTEIILHOW pPabOThl CTYIEHTOB MOXET OBITh OPraHW30BaHO B
CJIeAYIOUMX Gopmax:

— COCTaBJICHUEM WHJMBUYyaJbHBIX ILJJAHOB CAMOCTOSITENIbHOM padOThl KaXKJIOro U3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUOB 3aHATHH, OPM U CPOKOB IIPEJICTABICHHSI PE3YyIbTATOB;

— NIPOBEIACHUEM KOHCYJIbTAalUUN (MHAMBUIYaJbHBIX WJIM TPYNIOBBIX), B TOM 4YHCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUYeHHUs.

Kpurepuii onenkn 3(ppeKTUBHOCTH CaMOCTOSITENHFHON pabOThl CTY/IEHTOB (pOopMUpYyeETCS
B XOJI¢ IPOMEXYTOYHOIO KOHTPOJIS NPOILECCA BBINOJHEHUS 3aJaHUil M OCYLIECTBIIAECTCS Ha
OCHOBE pa3JM4YHbIX CIIOCOOOB B3aMMOJIECHCTBUS B OTKPBHITOH WH(GOPMAIMOHHOM cpelne u
oTpakaercs B TIpolecce (OPMHUPOBAHUS TaK Ha3bIBAEMOTO «AJIEKTPOHHOTO HoOpTdens
CTYJCHTa».

B coorBercTBMM € O3TUM TINpU TPOBEINCHUM OINEPATUBHOTO KOHTPOJS MOTYT
HCIIOJIb30BAaThCS KOHTPOJIBHBIE BOIPOCHI Kak K BBINOJIHSAEMBIM padoTaM J1ab0paToOpHOIO
OPaKTUKyMa, TaKk M K COOTBETCTBYIOIIMM pa3jieldaM OCHOBHOM AMCHUIUIUHBI «OOLuii
¢uznueckuit npakTukyM (Pu3uKa aTOMHOTO S,Ipa ¥ YaCTHIL)».

KoHTpob OCyIIeCTBISETCS MOCPEACTBOM IPOBEPKU OTUETA CTYINEHTOB IO KAKIOW U3
BBIMIOJTHEHHBIX  J1a0OpaTOpHBIX pabdoOT M pe3yjabTaTaMM OTBETOB Ha COOTBETCTBYIOIINE
KOHTPOJIbHBIE BOIIPOCHI.

[To wToram BBHIIONHEHHUS] KaxaoW J1abopaTOpHOl paboOThl CTYAEHT COCTABIISIET
NOAPOOHBIM MMCbMEHHBIN OTYET, ONMUPAsCh HAa KOTOPBIA JTOJKEH B Oecelie ¢ IperojaBaTesieM
MPOJEMOHCTPUPOBATh ~ 3HAHHME  TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOTO  MaTepuana,
oTHocsmerocs k padore. IIpoBepka 3HaHMI CTyAE€HTa OCHOBaHAa Ha KOHTPOJIBHBIX BOIpOCax,
NPUBEICHHBIX B  ONUCAaHUU pabOThl W  JIOMOJHUTENBHBIX  BOMPOCAX, KaCArOIIUXCS
COOTBETCTBYIOIIUX DPAa3AeOB OCHOBHOM AMCHMIUIMHBI «PHU3MKa aTOMHOIO SApa U YacTHII».
[Tocne BbIMOMHEHUS 1a00paTOpHOl PabOTHI CTYNEHT IMPENOCTaBIIET OTKOPPEKTUPOBAHHBIN B
XOJI€ 3alUThl MMCbMEHHBII OTYET O HEH.

JlononuutenbHass @Qopma KOHTpoiisi A(G(EeKTHUBHOCTH YCBOGHHMS Marepuala U
nproOpeTeHus] NMPaKTHYECKUX HABBIKOB 3aKJIOYAETCsl B OTKPHITOM MHTEPAaKTUBHOW 3aluTe
paboTBl Ha YCTHOM BBICTYIUICHUH IIE€pe]] ayJAUTOPUEH COKYPCHUKOB. B aToM cimydae 3amuta
IPOXOJUT B PEKHUME KPATKOT0 JOKJIaAa Ha KOH(EPEHIUH.


http://techlibrary.ru/
http://nuclphys.sinp.msu.ru/

CompoBoXKIeHNE CaMOCTOATENHLHON Pa0OTHI CTYACHTOB TAK)KE OPTraHU30BAHO B CIIEAYIOIINX
dbopmax:

— BBINTOJIHEHHUE CEMECTPOBOM KOHTPOIBHON pabOTHI 10 WHANBUIYAILHBIM BapUaHTaM;

— YCBOEHHME, JONOJHEHHE U BHUKaHUE B pa3Oupaemble paszieibl AUCHUILIUHBL IPH
MOMOIIM 3HAHUM TMOJy4yaeMbIX IO CPEACTBAM H3Y4YEHHUsS PEKOMEHJAYEMON JUTepaTrypsl M
OCYIIIECTBIISIEMOE ITyTeM HalucaHus peepaTUBHBIX padoT;

— KOHCYJIbTaIli¥, OPTaHW30BAHHBIC ISl Pa3bsACHCHHS NPOOJIEMHBIX MOMEHTOB MIPH
CaMOCTOSITENIbHOM HM3Y4YEHHH TeX WJIM MHBIX aCHEeKTOB pa3fesioB yCBauBaeMoil mHbopMmanuu B
JTUCLUTLIINHE.

K cpencrBam oOecnieueHuss OCBOEHUS AUCHMILTUHBI «OO0mMA (U3NYECKUN MPAKTHUKYyM
(AtomHas ¢pu3MKa)» TAK)KE OTHOCUTCS YI4eOHO-METOAMYECKOE TIOCOOUE 10 SIIepHON (hU3HKE:

bapxos A.Il., lopomr B.C., Hukutun B.A., [IpoxopoB B.II., Xorasiuckas E.b. OcHOBBI
saepHoi ¢usukn: mabopar. npakTukym. — Kpacuomap: Kybanckwii roc. yu-t, 2011.

K cpencrBam oOecnieueHust OCBOEHUS AUCHMILTUHBL «OO0mMA (U3NYECKUN MPAKTUKYyM
(duzuka aTOMHOrO sAapa M YACTHI)» TaKXKE OTHOCATCS DJIEKTPOHHBIE BapHUAHTHI
JIOTIOTHUTEIIbHBIX Y4€OHBIX, HAYYHO-TIOMYJISIPHBIX U HAYYHBIX M3JaHUN N0 AepHON (U3HKeE.

Pexomennyercs cinenyromuii rpagyk M KaJleHJApHbIM IJIaH caMOCTOSITEIbHON paboOThI
CTYJICHTOB 110 y4eOHBIM HeZesIM (4 Henenn):

TunoBble 3a7aHus JJIs1 CAMOCTOATEIbHOMH paﬁoTI)I CTYAEHTOB

Cpoxu
Koun- ®dopwma npea- p
No . BBITIOJI-
Tema win 3a1aHue TeKyIeH padoThI BO CTaBJICHHS
TEMBI HEHUS
JacoB pe3yIbTaTOB

(Hemenn)

1 PannoakTuBHOCTH 4 VCTHBIA ~ OTBET. 1
TexcToBBIHM
JOKYMEHT.
OrtBeThI Ha
KOHTPOJIbHBIE
BOITPOCHI.
Brimonnenue
MPAKTUICCKHIX
3aJlaHUMH.

2 | BammopeiicTBHEe  SOEpHOTO  WBIYYCHUS C 4 VYeTHBI  OTBeT. 1
BEILIECTBOM TekcToBbIl
JIOKYMEHT.
OTBeTHI Ha
KOHTPOJIbHBIE
BOIPOCHI.
Bremonnenue
MPaKTUYECKUX
3aJaHUH.

3 | OkciepuMeHTHI B (PM3MKE BBICOKUX YHEPrUid 4 VYCTHBIE  OTBeT. 1
TekcToBbIM
JIOKYMEHT.
OTtBeThI Ha
KOHTPOJIbHBIE
BOIIPOCHI.
Beinonnenue
MPAKTHYECKUX




3aJaHuH.

4 | CoBpeMeHHbIE actrpopusuueckue | 3,9 | YerHbli  OTBer. 1
npezcraBiaeHus. OTKpbITbIE BOIPOCH (PU3MKHU TexcToBbIi

Apa ¥ YaCTHUIL JIOKYMEHT.
OtBersl Ha
KOHTPOJIbHBIE
BOIIPOCHI.
Beinonnenue
PaKTUYECKUX
3a/IaHUM.

Hroro: 15,9 4

B OCBOCHUM MUCHMIUIMHBI MHBAJIHAAMU U JIUIAMH C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU
30pOBbsi OOJBIIOC 3HAYCHHE WMEET WHIMBUAyalbHas ydeOHas pabora (KOHCYIbTAIMH) —
JIOTIOJIHUTEITbHOE Pa3bsICHEHHE y4eOHOr0 MaTepuaa.

WunuBuayanbHbie KOHCYJIbTAlMU O mpeaMmery (B ToM yucie 4depe3 email, Skype wim
viber) sBusifoTCS BaXKHBIM (PAKTOPOM, CIIOCOOCTBYIOIIMM HHIMBUIYATH3alMd OOyYeHUS |
YCTQHOBJICHHIO BOCIUTATEIBHOTO KOHTAKTa MEXAY MperojaBaTelieM U O00yJaroIrMcs
MHBAJIH/IOM HJIH JTMI[OM C OTPAHHYCHHBIMH BO3MOKHOCTSIMHU 3[0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3YeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTeIbHOIO MpoIecca Mo AUCHUILIHHE (MOAYJII0)

8.1. Ilepeuensb HHGOPMAIMOHHBIX TEXHOJIOTHI

WNudopmannonnsie 00pa3oBaTeNbHbIE TEXHOJOTUH BO3HUKAIOT TPU HCIIOJIE30BAaHHEM
CpeACTB HMH()OPMAIIMOHHO-BBIUUCIUTENbHOW TeXHUKHU. OOpazoBaTelbHYIO cpeny, B KOTOPOH
OCYIIECTBIISIIOTCS. 00pa3oBaTebHbIe HHPOPMAITMOHHBIE TEXHOJIOTUH, ONPENENIIOT paboTaroImue
C Hell KOMITOHEHTBI:

— TeXHHYecKast (BU/I UCTIOIh3yEeMBIX KOMITBIOTEPHOW TEXHUKHU M CPEJICTB CBS3H);

— MpOorpaMMHO-TEXHHMYecKas (MporpaMMHBIE CpeJICTBa MOJACPKKH peaaru3yeMoi
TEXHOJIOTHH 00Y4YEeHHUS);

— OpraHu3allMOHHO-METOAMYECKass (MHCTPYKIHMM YYalluMcs M IpenojaBaTessM,
opranusaius yaeOHOro npoiiecca).

ITon oOpa3oBaTenbHBIMM TEXHOJOTMSIMM B BBICIIEH IIKOJE TOHMMAETCs CHCTEMa
HAYYHBIX ¥ WHXCHEPHBIX 3HAHH, a TaK)Ke METOIOB M CPEICTB, KOTOPHIE HCIOIB3YIOTCS IS
co3zaHus, cOopa, mepeaayd, XpaHeHHss W oOpaboTkM MHpOpMalUMU B HpeAMETHOW o0aacTu
BhICIICH MIKOJBI. POpMHpYETCsl TpsiMasi 3aBUCUMOCTh MEXAY d(PPEKTHBHOCTHIO BBITOIHEHHUS
y4eOHBIX MPOTrpaMM U CTENEHbIO WHTETPalliM B HHUX COOTBETCTBYIOIIMX HH(POPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.

WNudopmannonHas obOpa3oBarenbHas cpela MNpeAcTaBiseT coboil MHPOPMALUOHHYIO
CUCTEMY, OOBEIMHSIONIYIO MOCPEICTBOM CETEBBIX TEXHOJIOTHH, MPOrPAMMHBIC U TEXHUYECKHE
CpeACTBa,  OpraHU3alMOHHOE,  METOJMYeCKOe W MaTreMaTHueckoe  oOecreueHwue,
NpeIHa3HAYCHHOE U TIOBBIMEHHUS A(PQGEKTUBHOCTH U JIOCTYITHOCTH O0pa3oBaTeIbHOTO
npoiiecca MoAroTOBKU CIIEUAINCTOB.

XapakTepHOil 4epToil 00pa3oBaTENbHONW CpEIbl SIBISETCS BO3MOXKHOCTH CTYACHTOB H
npernojiaBareneil oOpamarbcs K CTPYKTYPUPOBAaHHBIM yueOHO-METOIMYECKHM MaTepHajam,
00yJaromuM MYJIbTHMEINHHBIM KOMIUIEKCaM BCETO YHHBEPCUTETA B JIIO00E BpeMs U B JHOOOH
TOYKE MpocTpaHcTBa. [ToMHMO NIOCTYymHOCTH yuyeOHOTro Marepuaia, HeOOXOIUMO 00ecHeuuTh
00y4aeMOMYy BO3MOXKHOCTB CBSI3H C MPETOAaBaTeNeM, OJTyIeHNEe KOHCYIBTAI[NA B OH-JIAH WJIH
opd-naiftH pexuMax, a TakkKe BO3MOXKHOCTh IOJyYEHHMsS HWHAWBUIAYAIBHOM «HABUTALUU» B
OCBOCHHH TOTO WJIM HMHOTo mpeamera. CTYAGHTBI OYyAyT CTPEMHUTHCS K THOKOMY pEKUMY




00y4YeHHsI, MOAYJIbHBIM MPOTrpaMMaM C MHOTOYHMCICHHBIMH MOCTYIUICHUSMH U OTUUCIICHUSIMH,
KOTOPBIE IT03BOJIAT HAKAIJIMBATh 3aYETHBIE €MHULbI, CBOOOHO NEPEBOIUTHCS U3 OJHOTO By3a B
JpPYrol € y4eTOM MpPEIbIAYLIErO OINbITa, 3HAHUMM M HaBBIKOB. [lo-mipeskHEMY BaKHOM I
CTYACHTOB OCTaHETCSd BO3MOXHOCTb JIMYHOTO Pa3BUTHUA M IPO(PECCHOHAIBHOIO pOCTa;
OpOTpaMMbl  TMOJIyYEHHs] CTENEHH W KOPOTKHE KYypPChl, BO3MOXKHO, OYIyT IIOJIb30BaThCS
OJIMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT MOTPeOHOCTh B IporpamMmax Ipo¢ecCHOHAILHOIO
00y4eHHUs U aCIMPAHTCKUX MpOrpamMmmax.

WNHbopMalOHHbIE TEXHOJOTMH MOTYT OBITh HCIIOJIb30BaHbl MPU OOYYEHUH CTYICHTOB
HECKOJILKUMH criocobamu. B camMoMm mpocToM ciiydae peaiibHBIN y4eOHBIH MpoIecce HJIET IO
OOBIYHBIM ~TEXHOJOTUAM, a HHGPOPMALMOHHbIE TEXHOJOTUM IPUMEHSIOTCS JIUIIb IS
IIPOMEXYTOUHOTO KOHTPOJI 3HAHUM CTYJEHTOB B BHJE TECTHUPOBAaHUSA. IJTOT MOAXOA K
OpraHu3aly 00pazoBaTEeIbHOIO MpoLecca MPEACTABISACTCA OUEHb EPCIEKTUBHBIM BBUY TOTO,
YTO IPU €ro JOCTATOYHO HIMPOKOM HCIIOJIb30BAHUM YHUBEPCUTET MOXKET MOIYYUTh CEPHE3HYIO
9KOHOMHIO CPEJICTB M3-3a 00jiee HU3KOH CTOMMOCTH MPOBEIEHHS CETEBOI'O KOMIIBIOTEPHOTO
TECTUPOBAHUS 110 CPABHEHMIO C ayIUTOPHBIM.

IIpumenenune o6pazoBaTeabHBIX HHPOPMALIMOHHBIX PECYPCOB B KaUECTBE JAONOJHEHHUS K
TPaJUIIMOHHOMY Y4eOHOMY MpoIlecCy MMEeT OoJbIIoe 3HAa4eHHWEe B TeX CllydasxX, Korjga Ha
KayeCTBEHHOE YCBOEHHE o0beMa yuyeOHoro matepuana, npeaycMmorpeHHoro I'OC, He xBataer
ayJIUTOPHBIX 3aHATHIA 1O yyeOHOMY miaHy. Kpome Toro, Takas ¢opma opraHuzanu yaeOHOTO
npoliecca OYeHb BaKHA IPU HEOAMHAKOBOW HayaIbHOM MMOJrOTOBKE 00YUYaIOIIUXCS.

Cnenyer 0cOOEHHO MOAYEPKHYTh, UTO IPU TAKOM MOJXOJI€ KpaiiHEe BaKHO 00ECHEeYUTh
VMHTCHCUBHBI KOHTPOJb CTENEHU YCBOEHUs Marepuasna. Kak mnpaBuio, mo KaxIou Teme
IPEIYCMOTPEHO OOJIBIIOE 10 00BEMY KOHTPOJIBHOE 3a/IJaHHE WIH KOHTPOJIBHOE TECTHPOBAHNUE.

Takum  00pa3oM, HAaKOIUIGHHBIH  ONBIT  HPUMEHEHHS  HMHOOPMAIMOHHBIX U
JUCTAHLIMOHHBIX TEXHOJIOTUH B Y4eOHOM IIpoLeccCe B PA3JIMYHBIX BapHaHTax IO3BOJISET
TOBOPUTh 00 ONpEAETICHHBIX MPEUMYIIECTBaX MOAOOHBIX (OPM OpraHMU3aluu y4eOHOro
nporecca:

— CTaHOBHUTCA BO3MOXXHOM INPUHLUIMAIBHO HOBAas OPraHU3alMs CaMOCTOSITEIbHOU
paboTHI CTYIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOT0 Mpolecca;

— Y CTYZIEHTOB HOSBIISIETCSI JOMOJHUTEIbHAS MOTUBALUS K TI03HABATEIbHOM 1€ TENIbHOCTH;

— JIOCTYITHOCTb y4eOHBIX MaTe€pHUaIoOB B JIF000€ BpeMS;

— BO3MOKHOCTb CaMOKOHTpPOJISi CTENEHHM YCBOEHHUS MaTepualia IO KaXIOH Teme
HEOTPaHUUYEHHOE KOJIMUYECTBO pa3s.

8.2. IlepeyeHb HEOOXOAMMOI0 MPOIPAMMHOI0 o0ecrevYeHunst

1. Onepanmonnas cucrema MS Windows (© Microsoft Corporation).

2. Uurerpuposannoe opucHoe npuinoxkenne MS Office (© Microsoft Corporation).

3. IlporpammHOe obOecriedeHue sk OpraHU3aluy YIIPABIIEMOro U 0€30MacHOro A0CTyIa
B MHTEpHET.

Ne norosopa [lepeueHp NHMIIEH3MOHHOTO MPOTrPAMMHOT0 00eCTIeYeHUs
Konrpakt Ne104-AD®/2016 ot | [Ipoanienune noxnucku Ha 2016-2017 yyeOHbIi Toa Ha
20.07.2016 nporpaMMHoe obecrieyeHue kommnanuu Microsoft mo

nporpamme «Academic and School Agreement asst
KOMITBIOTEPOB U cepBepoB KybaHCcKoOro rocyjapcTBeHHOTO
YHHUBEPCHUTETA U €ro (huanaios:

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-®3/2017 | Iloanucka Ha 2017-2018 y4eOHbIi roJ1 Ha IPOrpaMMHOE
ot 03.11.2017 obecrieueHne B paMKax MmporpaMMbl Kommanuu Microsoft
“Enrollment for Education Solutions” 1511 KOMIOBIOTEPOB U




cepBepoB Ky0aHCKOTO roCcyIapcTBEHHOTO YHUBEPCHUTETA U €TI0
¢bmmanos:

DsktpEdu ALNG LicSAPKk MVL

4. IlporpamMmMHOe obOecrieueHue sl 0e30macHON pabOThl Ha KOMITbIOTEpEe — (hailIOBBIi
AQHTUBUPYC, MOYTOBBIA aHTHBUPYC, BEO-aHTUBUPYC M CETEBOM IKPaH.

Ne moroBopa

[lepeueHp NTMIIEH3MOHHOrO IPOrpaMMHOI0 00eCIEYEHHUS

Kontpakt Ne69-AD®D/223-D3
or 11.09.2017

KOMITIEKT aHTUBHPYCHOTO TIPOTPAMMHOTO 00ECTICUCHUS
(IpojyIeHNEe MpaB MOJb30BAHMS):

AnTHBHpYCHAs 3aUTa (PU3MYECKUX PadOUNX CTAHIMNA U
CEPBEPOB:

Kaspersky Endpoint Security ans 6usneca — CtanmapTHbIN
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAsI 3alllUTa BUPTyaabHbBIX cepBepoB: Kaspersky
Security ans BUpTYyaibHBIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuTa moYTOBOIrO ceppepa ot criama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBUpYCHAsI 3alllUTa BUPTYyaIbHbBIX pabouux cranmuii (VDI):
Kaspersky Security aius BuptyanbHbix cpea, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational
Renewal License

5. Cucrema xommnbiorepHoit matemaTuku MATHCAD ¢ HeoOXOAMMBIMU IMaKeTaMu
pacumpenwuii (© Parametric Technology Corporation).

6. Cucrema kommbproTepHoit mMarematnku MATLAB + SIMULINK ¢ HEoOX0oauMbIMU
tynookcamu (© The MathWorks).

Ne noroBopa

Hepequb JIMOECH3WOHHOI'O TPOTPAMMHOTI'O obecreueHust

KonTpakt Nel115-OAD®/2013
ot 05.08.2013

[Tpoasienre nporpaMMHOM MOAIEPKKH U TPUOOPETEHUE MPaB
N0JIb30BaHUsl IPUKJIAIHBIM IPOrPAMMHBIM O00€CTIeYeHHEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot
29.07.2014

HpeI[OCTaBJ'IeHI/Ie 6CCCpO‘lHBIX IIpaB I1OJIb30BAHUA
MMporpaMMHbBIM 06GCH6‘~I€HI/ICM, BO3MOXHOCTD 3arpy3Ku
JIMIEH3UOHHOI'O IMTPOTrpaMMHOTO obecneueHUs qcpes I/IHTepHCTZ

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox




Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. Ilepeuenb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM

1. Dnexkrponnas 6ubimoreynas cuctema eLIBRARY.RU:
http://www.elibrary.ru

2. Nudopmanmonnas cuctema «EanHoe okHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window

3. PyOpukon — kpynHeiimuii sHIuKI0Neandeckuit pecypc Mutepuera:
http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TeMaTU4YeCKUi KaTanor HTepHeT pecypcoB o (pusuke:
http://www.college.ru/

5. Karanor Hay4HbBIX pecypcoB:

http://www.scintific.narod.ru/literature.htm

6. EcrecTBeHHO-HAaY4HBIN 00pa30BaTEIbHBIN MOPTAI:
http://www.en.edu.ru/catalogue/

7. ®usnyeckas SHIMKIIONEIUS .

http://www.femto.com.ua/articles/

8. Akanemuk — CoBapH 1 SHIUKIIONEIUN Ha AKaJIEMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

http://dic.academic.ru/dic.nsf/enc physics/150/AtomHas dusuka/

9. Bukurnenus — cBOOOIHAS SHIIUKIIONEIHS.

http://ru.wikipedia.org/wiki/

10. ®usnueckast SHIUKIONECIUS

http://www.femto.com.ua/articles/

11. Anepnas gusuka B unrepHere. CrnipaBounas uHpopmanus. [Ipoekt kadenpsl oOieit

sanepHoi ¢pu3uku pusndeckoro pakynprera MI'Y, ocymecTBiseMslil npu noaaepxxke HUNSAD

MI'Y

www.nuclphys.sinp.msu.ru/

12. ®usuka aromHoro aapa | Anepnas pusuka B Untepuere | HUUAD MI'Y
WWW.Sinp.msu.ru/ru/project/8343

WWW.sinp.msu.ru/en/node/8343

(OnexTpoHHBIE BepcUHM Y4eOHMKOB, crareil. CnpaBouHas uHpopMmanusa. YueOHbIe

MaTc€pHalibl Kypca «Pu3uKa aTOMHOTO AApa v 3JIEMCHTAPHBIX '—IaCTI/IH)))

13. SAnepnas ¢usuka B Unrtepuere | Equnoe okno nocryna | Kadenpa obuieii spepHoit

¢buzuku gusndeckoro paxynprera MI'Y u HUMAD MI'Y

www.window.edu.ru/resource/621/34621

14. SAnepnas ¢pusuka — Bukuneaus
www.ru.wikipedia.org/wiki/SInepnas_dQusuka
15. Slnepuas pusuka — Narod.ru
www.profbeckman.narod.ru/YadFiz.htm

16. ®usuka HeTpuno — Bugeoreka
www.elementy.ru/video?pubid=432031
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17. Uuctutyt Anepuoit @usuku um. I'.1.bynkepa CO PAH

WWW.inp.nsk.su/

18. DMOZ - World: Russian: Hayka: ®wusuka: Snepnas ¢usuka: CrpaBouHas
nHpopMmanus

www.dmoz.org/

9. MarepuanbHo-TexHUYeckass ©0a3a, HeoOXoauMasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOIO NpoIecca Mo AUCHUIInHe (MOILYJII0)

VYcnemHas peanu3anus NpenojaBaHus AUCHUILTHHBL «OO0muil Gusndeckuili mpakTUKyM
(AtomHas Qu3uKa)» MpeanoyiaracT HAIMYNE MHHHMAIbHO HEOOXOIMMOTO JUIS pealiu3alud
OakanaBpCKOI MpOrpaMMBbI MEPEUHsl MaTepUATbHO-TEXHUYECKOTO 00eCTIeUYeHUS:

— JUCINICHHBIM KJacC C MEPCOHAIBHBIMH  KOMIBIOTEpAMH JJIsi  [POBEACHUS
71a00paTOPHBIX IPYMIOBLIX 3aHITUH;

— MPOrpaMMbl MOJICTUPOBAHHS (PU3MUYECKHUX MPOLIECCOB B aTOMHOHN (PU3HUKE;

— MpOrpaMMbl OHJIAHOBOTO KOHTPOJS 3HAHUM CTYAEHTOB (B TOM YHCIE IPOrpaMMHOE
o0ecrieyeHne AUCTAaHIIMOHHOTO O0YIEHUS).

JlaGoparopus aTOMHOU U A1epHON (DU3UKU OCHAIIEHA CIIEAYIOIIUM SKCIIEPUMEHTATbHBIM
UHCTPYMEHTAPHEM:

— ycranoBka OKIJI-6 ¢ ocimmnorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camormmciem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IPUHTEPOM;

— nnabopatopusie komiuiekcsl JIKK-4 u JIKK-5;

— crnektporpadsl JIPC-8 u kBapuessiii MCII-28;

— (hotornexrponnsie kaccera MOPC-6 (MHOTOKaHaJIbHAS ONTHYECKAs! PETUCTPUPYIOIIAs
cuctema) A crnekrporpada JDPC-8;

— (hotornexrponnsie kaccera MOPC-6 (MHOTOKaHaJIbHAS ONTHYECKAs! PETUCTPUPYIOIIAs
cuctema) ans cnekrporpada UCII-28;

— uckpoBoi reneparop NBC-29;

— cektpometp COIIP-2;

— no3umetp JIPI'3-02 u nozumerp-paanomerp MKC-05;

— CUTHAJIM3ATOP 3arpsi3HEHHOCTH;

— mabopaTopHas yCTaHOBKA IO U3MEPEHHUIO NIEPHO/Ia TOTypacIiaa;

— pPaAnOMETPBI C OCUUILIOrpadoM U mepecuyeTHbIM IpUdOpoOM;

— maboparopHas ycranoBka YJIII-1;

— CHMHTWJUISAIIMOHHBIE IPUOOPHI Pa3INYHbIX THIIOB;

— MEPCOHATBHBIE KOMITBIOTEPHI C YCTAHOBJIEHHBIM MPOTPAMMHBIM KOMIUIeKcoM «Du3nka
mMukpomupa (MI'Y)».

[Ipy wcmonb30BaHMM OSJEKTPOHHBIX W3JAaHUKA BY3 JIOJDKEH OOECHEYHTh KaKIOTO
00yyYaroIerocsi BO BpeMsi CaMOCTOATENbHOM MOJrOTOBKM pabOYMM MECTOM B KOMIIBIOTEPHOM
KJIacce C BBIX0/I0M B VIHTEpHET B COOTBETCTBUH C 00BEMOM M3YYaeMBIX TUCIUILIIH.

No Bux pabot MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLTHHBI
n/m P (MOIlyINsT) ¥ OCHAIIEHHOCTH
1 JleknmonHsble 3anaTUA | JIeKIMOHHAs ayAUTOpHs, OCHAIIEHHAs MPE3eHTAlMOHHON

TEXHUKOH (IPOEKTOp, DSKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM mporpamMmHbeiM oOecrieuenuem (I10), a
TaK)K€ IOCTATOYHBIM KOJIMYECTBOM IIOCAI0YHBIX MECT:

Ne 209¢ (npoexrop EPSON EB-1776W).

2 [TpakTuueckue AyauTopusi OCHAIllEHHAas TPeMsI MEJIOBBIMHU WJIM MapKepHBbIMU
3aHATUSA JIOCKaMM, TPE3EHTAllMOHHONW TEXHUKOW (IIPOEKTOp, DKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IPOTPaMMHBIM



http://www.inp.nsk.su/
http://www.dmoz.org/

obecneuenuem (I10), a Takke IOCTATOYHBIM KOJIHYECTBOM
MOCaJI0YHBIX MECT:
Ne 209¢ (mpoexkrop EPSON EB-1776W),
Ne 205¢ (npoexkrop SANYO PLC-SW20A).

JlabopaTopHbie JlabopaTopusi, YKOMILUIEKTOBaHHAs  CIELHUAIU3UPOBAHHOMN

3aHATHS MeOeNbl0 U TEXHUYECKUMHU CPEICTBAMHU OOy4YeHHUS U paboTHI:
MPE3EHTAMOHHOMN TEXHUKOU (mpoextop, JKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecneuenuem (I10), a Takke IOCTATOYHBIM KOJIHMYECTBOM
MOCAJI0YHBIX MECT:
Ne 205¢ (mpoexrop SANYO PLC-SW20A).

Kypcosoe KomHaTh!I AJ1s1 BBINOJIHEHHUS KYPCOBBIX paboT:

MIPOCKTUPOBAHKE 202¢ UTuCC 6ak.; 137c UTuCC wmar.; 311 (PT, OuH, P®);
132¢ (D)

['pynnoBbie Aynuropuu:

(MHIUBUIYATHHBIC) 209c, 207c, 205¢

KOHCYJIbTAIIUH

Tekymuii KOHTPOJIb, Aynautopuu:

MPOMEXKYTOUHAS 209c, 205¢

aTTecTanus

CamocrosiTenbHas Kabuner nns camocToATenbHOW pabOThI, OCHAIICHHBII

pabota KOMIBIOTEPHON TEXHHUKOM C BO3MOXHOCTBIO TMOJKIIFOYEHHUS K
cetn «HTepHET», MpPOrpaMMoOil SKPAHHOTO YBEIMYEHUS U
00ECTIEYeHHBI JJOCTYIIOM B AJIEKTPOHHYIO WH(POPMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA:
207c¢c, 205¢

«Y4eOHasi 1a00PATOPHUS ATOMHOM U AePHOH PU3UKW», ayd. 225¢

JlabopaTopHbie padoThl
M0 JUCHUNIHHAM:
«ATOMHas pU3HKaY,
«®Du3HKa aTOMHOTO S/Ipa
U DJIEMEHTAPHBIX YaCTHID)

O6opynoBaHue U TPOrpaMMHO-

TEXHUYECKOE OCHAIIleHHE y4eOHOH Kou-
n1abopaToOpHUH, OTHOCSIINECS TOJIBKO K BO
JAHHBIM JUCIHUILTHHAM:

VYcranoska ®KIJI-6 ¢ ocmmmorpagom CQ- 1
5010A

VYcranoska JIKK-2 ¢ camonncuem H307/1 1
Ne-He nazep JIT'H-203 ¢ BonbTMETpOM, 1
KOMIIBIOTEPOM M IIPUHTEPOM

Jlabopatopusie komrekcsl JIKK-4 n JIKK- 5
5

Cnekrporpadsr JIOC-8 u kBapressiii MCIT-28 2
dotoanekTpoHHbie kaccera MOPC-6
(MHOTOKaHAJIBHAS OTITUYECKAsT 2
PETUCTPUPYIOLIAs CUCTEMA) IS

cnekrporpada 1dC-8

dotoanexkrponHbIe Kaccetra MOPC-6
(MHOTOKaHaNbHAs ONITUYECKas 2
PETUCTPUPYIOLIAs CUCTEMA) IS

cnektporpada NCII-28

Hoszumerp JAPI'3-02 u no3umerp-pagromMerp 2
MKC-05




Cur"anuzarop 3arpss3HeHHOCTH

JlaGopaTopHasi yCTaHOBKA IO U3MEPEHUIO
nepuoJia rnojypacnaja

Pagnomerpsl ¢ ocumsuiorpadom u
HePECYCTHBIM ITPUOOPOM

JlabopaTtopnas ycrtanoska YJII1-1

CUMHTHIUIAMOHHBIEC TIPUOOPHI pa3IMYHBIX
TUIIOB

IlepconanbHBIE KOMITBIOTEPEHI C
YCTaHOBJIEHHBIM ITPOIPAMMHBIM KOMIUIEKCOM
«Pusnka mukpomupa (MI'Y)»

HaGopHbIe KOMIUIEKTBI JUIs1 IPOBEICHUSI
Ta00paTOPHBIX paboT (COCTUHUTEITHHBIE
MOJTYJIH, ITHYPBI, KaOEJIH, IIepexX0Ibl U JIp. )




1. Heau u 321244 M3YyYEeHHUST TUCHUIIMHBI (MOTYJIs1)
1.1. lleanb ocBOEHHS TUCHHUILIHHBI

Hucnummuna «b1.5.10 O6mmii ¢usndeckuii mpakTukyMm (AToMHas (U3HMKa)» BXOJHUT B
OJIOK €CTEeCTBEHHO-HAYYHBIX AMCUUIUINH, MPEeJHA3HAYCHHBIX M (OPMHUPOBAHUS Y YUALIHXCS
€CTECTBEHHO-HAYy4YHOTO MHPOBO33pEHHMS U TBEpAbIX 3HAHUH O TMpoLeccax U SBJICHUSX,
CBSI3aHHBIX C (PU3MYECKHMMH CBOMCTBAMH MHKPOMHpA M KBAaHTOBBIMHU SIBICHUSIMH HAa aTOMHO-
MOJIEKYJSIPHOM YPOBHE, HEOOXOJUMBIX JUIsl MOHMMAaHUS M MCIIOJIb30BaHUs B HH)KEHEPHO-
TEXHUYECKUX pa3paboTKax. AKTYaJbHOCTh AMCHUIUIMHBI «OOmui (u3ndeckuid MpakTUKyM
(AtomHas (u3uka)» 00yciOBIEHA MPUMEHEHHEM 3HAHUM, YMEHUHM M HABBIKOB, IOJIYYEHHBIX B
npolecce ee M3y4eHus, Uil U3Y4eHUs AMCLUUIUIMH U3 JPYrux OJOKOB M YCHEIIHOTO OCBOEHHS
CIHELHATbHOCTHU B IIEJIOM.

VYuebnas aucuumnaa «OO0muit pusnueckuii npakTukym (ATOMHast (PH3MKa)» CTAaBUT CBOCH
LEIbl0 H3ydyeHHe (PU3MYECKUX CBOWCTB MHUKPOMHpPAa M KBAHTOBBIX SBJIEHMA Ha AaTOMHO-
MOJIEKYJISIPHOM YPOBHE.

1.2. 3agauyu TUCIHUILINHDBI

OCHOBHBIE 33141 OCBOCHUS TUCIIUTLIHHBI:

— M3YYHTh KCIIEPUMEHTAIbHBIC METO/IbI HCCIICIOBAHUS BHYTPEHHETO CTPOCHHSI AaTOMOB;

— paccMmoTpeTh (usnueckue 3PQeKThl U SBICHUSA, OOYCIOBICHHBIE, B OCHOBHOM,
3JIEKTPOHHBIMHU 000JIOUKAMH aTOMOB U MOJICKYIT;

— YCBOUTH OCHOBHBIC TIOHSTHS BOJHOBOH MEXaHHKH M OCOOCHHOCTH MOIX0/Aa K
U3YUYCHHIO U OTIMCAHWIO aTOMHBIX SIBJICHUH.

BocrnuratenpHast — 3agava 3akigo4aercsi B (OPMHPOBAaHHHM Yy CTYACHTOB
po(eCcCHOHAIBHOTO OTHOIICHHUS K TPOBEACHUIO HAYYHO-UCCICIOBATEIbCKUX U MPUKIAIHBIX
paboT, B pa3BUTHH TBOPUYCCKON MHUIIHATHBBI M CAMOCTOSTEIIbHOCTH MBIIILJICHHS.

B pacimpeHHbI# ClTUCOK OOIIMX 3a/1a4 TUCIUILTHHBI BXOJAT CIEAYIOIINE 3a/1a4H:

— 0006WUMb U CUCTIEMAMUZUPOBATb 3HAHUSL NO:

— COBPEMEHHBIM TIPEACTaBICHUSAM OO0 aTOMHO-MOJIEKYISIPHOM CTPOCHUU
BEIIECTBA, OSKCIEPUMEHTAILHBIM W TEOPETHYCCKHMM METOJaM  HCCIIeIOBaHMS
BHYTPEHHETO CTPOCHHSI aTOMOB M MOJIEKYT;

— OCHOBHBIM 3aKOHAM, HUESIM W TPUHIMIIAM aTOMHON (DU3UKHU; (PU3HUECCKUM
s peKTam U SBICHUSAM, 00YCIOBICHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JI0YKAMHU
aTOMOB M MOJICKYJI;

— HAy4Umo.:

— C HAyYHOW TOYKH 3PCHUS OCMBICIUBATh M HHTEPIPETHPOBATH OCHOBHBIC
TIOJIOXKCHHSI AaTOMHBIX U MOJICKYJISIDHBIX SIBIICHUIA,

— TMPUMEHATh TOJyYEHHBbIC 3HAHUSA JJIS T[PaBWILHOW HHTEPIPETAI[HH
OCHOBHBIX SIBJICHUI aTOMHOU (PH3HKH;

— HaJyIeXaIuM 00pa3oM OIIEHUBATh MOPAIKH (PU3HUECKUX BEITHUYHH,

— WCIIOJIb30BaTh TOJYUYCHHBIC 3HAHUS B Pa3jIMUHBIX 00JACTAX (PU3UUCCKOM
HAYKU U TEXHHUKH;

— HacTpauMBaTh M OKCIUTyaTHPOBATh JKCIEPUMEHTAIBHBIC MPUOOPHI s
UCCIICIOBaHMsI BHYTPEHHETO CTPOCHUS aTOMOB;

— TPUMEHATh HMMCIOIIUECS TEOPETHUYCCKUE 3HAHHS JUISI TPOBEICHHS |
HCTOJIKOBAHUS SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKA MPHUMEHEHHS OCHOBHBIX METOM0B (U3NKO-MATEMATHIECKOTO
aHaJn3a JIJIs peIieHUs] KOHKPETHBIX 3a/1a4 (PU3HKH aTOMOB M MOJIEKYJT;



— HaBBIKU (PU3UKO-MATEMATHYECKOTO MO/ICTTMPOBAHNUS;
— yYMEHHE C IIOMOILIBIO aJECKBaTHbIX METOJOB OLEHMBATH TOYHOCTh U
HOTPELIHOCTh TEOPETUUECKUX PACUETOB U IKCIIEPUMEHTAIbHBIX U3MEPEHHUI;

— HaBBIKM MPAaBUIIBHOM 3KCILTyaTallud OCHOBHBIX IPUOOPOB M 000PYAOBaHUS
COBpPEMEHHOM (hru3nyeckoit 1abopaTopuu;
— HaBBIKM 00pabOTKU ¥ MHTEPIPETUPOBAHUS PE3YJIbTATOB IKCIIEPUMEHTA,;
— YMEHHE aHAJTU3UPOBATh (PU3MUECKHUI CMBICI MTOTYYSHHBIX PE3YJIbTAaTOB.

1.3. MecTo AMCUMIIUHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

Huctumumna b1.6.10 «O0umwmii ¢pusnueckuii npaktukym (AToMHas (U3MKa)» BXOAUT B
6a3oByto yacth b1.b 6moka 1. ducrumuasl (Moaynu) b1 yuebHoro miaHa.
AvcumnanHa Normyeckn U copeprkaTesibHO-MEeTOAMYECKM CBA3aHa C AWUCLMNIMHAMM

moaynei «MatemaTtuka», «0O6wana pusmka», «O6WMn GUsnYecknin NPakTUKym». s ocBoeHus

AAHHOW  AMCUMNAMHBI  HEeobXoAMMO BAadeTb MEeTO4aMM  MaTeMaTMYEeCKoro  aHanusa,

aHANUTUYECKON  reomeTpuun,  JIMHEeNHoM  anrebpbl,  peweHnem  anrebpanyeckux,

bYHKUNIT
NepeMeHHOro, TEOPWUW BEPOATHOCTEM W MATEMATUYECKOM CTAaTUCTUKM; 3HATb OCHOBHbIE

anddepeHUManbHbIX UM MHTErpasbHbiX YPaBHEHWW; Teopuu KOMMNIEKCHOro

(I)VI3VI‘~I€CKM€ 3aKOHbI; YMeTb NPUMEeHATb MmaTemaTnuyeckme metoabl n ¢M3M‘-IECKVIE 3aKOHbI ANA

peweHnAa NPakKTU4eCKMNX 3adau.

B pesynbpraTe u3ydeHus: HACTOSIIEH AUCHHUIUIMHBI CTYACHTHI TOJDKHBI TOMYYUTh 3HAHHS,
MMEIOIINE HE TOJIBKO CAMOCTOSATENIFHOE 3HAUCHUE, HO U 00eCIIeUnBaoNe 0a30ByI0 OJTOTOBKY
JUISl YCBOGHHS JMCUUILIMH 0a30BOW M BapHaTHBHOW 4acTel O10ka 1 «/lMCHUIIMHBL (MOTYIIH)»
y4eOHOro IJIaHa.

1.4. IlepeyeHb NIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHsl 1O AUCHUILINHE (MOAYJIO0),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
obOygaromuxcs crneayronux komrmerenmuii: OITK-1, OINK-2, TTK-1, TTK-2.
Ne Nunexe Conepxanue B pesynbpTaTe nuzydeHus: yueOHON AUCIUTUIUHBI
o/ | oMmeT KOMITIETEHIINH 00yyaromuecs 10JIKHbI
CHINH (umm e€ yacTth) 3HaTh yMeTh BJIAJETh
1 | OIIK-1 | cnocoOHOCTH K | — COBpPEMEHHBIE | — C  Hay4YHOW | — MeTOoJaMu
OBJI4/ICHUIO 0a30BBIMM | IIPEJCTABICHUS | TOUKU 3peHus | IPOBEICHUS
3HaHUAMU B oOjacTu | 00 aTOMHOM | OCMBICJIUBAaTh U | (PU3HUECKUX
MaTEMaTUKH U | CTPOEHUU UHTEPIIPETUPOBAT | UCCIIETOBAHUM
€CTECTBEHHBIX HAYK, | BELIECTBa, b OCHOBHbBIE | M1 U3MEPEHUI;
UX HCIIOJIb30BAHHIO B | OCHOBHBIE I0JIOKEHHUS —  HaBbIKaMH
npodeccuoHanbHOM 3aKOHBI, UJIEU U | aTOMHBIX MIPUMEHEHUS
JESATEIIBHOCTH IIPUHIIMIIBI SBJICHUH, OCHOBHBIX
aTOMHOM OLICHUBATh METOJIOB
bu3uKwy, UX | IOpSAKU ¢buzuko-
OIIK-2 | crtocoOHOCTH CTaHOBJIEHUE U | PUBNYECKUX MaTeMaTHYECK
CaMOCTOSITENIBHO pa3BUTHE B | BEJINYMH, Oro  aHamusa
puoOpeTaTh  HOBBIE | HCTOPUYECKON HCIOJIb30BATh JUIS  pelIeHUs
3HAaHUA,  MCIOJIb3Yd | IOCJIENOBATENbH | ITOJyYEHHBIE €CTECTBEHHOH
COBpPEMEHHbIE OCTH, uX | 3HAHUS B | ay4HBIX 3a]1ay;
o0Opa3oBaTelbHBIE M | MATEMAaTUYECKO | pa3IMYHbIX —  HaBBIKAMH




ITK-1

[1K-2

nH(pOpMaIMOHHBIE
TEXHOJIOTUHU

CITOCOOHOCTh
MOHUMATh TPUHITUTIBI
paboThl U  METOJHbI
IKCILTyaTaI[uu
COBPEMEHHOM
PaguOdIEKTPOHHOU H
ONTHUYECKOMN
anmaparypbl u
00opyIoBaHUs

CITOCOOHOCTBIO
UCIIOJIb30BaTh
OCHOBHEBIC METO/IbI
pannoU3HIECKUX
A3MEPEHUMN

e OIHCaHue,
TEOPETHUECKOE
UCCIIEIOBAaHUE U
MIPaKTUYECKOe
UCIIOJIb30BaHUE;
— COBpPEMEHHBIE
METOJTbI (PU3UKO-
MaTeMaTH4eCKOr
0
MOJIETTUPOBAHUS
u
TEOPETUUECKOTO
UCCIIEIOBAaHUS
SIBJICHU I
¢bu3uKu  aTroma,
METO/TBI
HaOJIFONEHUS
aTOMHBIX
SIBIICHHH, 1504
AKCIIEPUMEHTAN
bHOE
UCCIIEIOBAaHHE U
MIPaKTUYECKOe
UCIIOJIb30BaHUE;
— TIPUHIIATIBI
yCTpOMCTBA U
(GyHKIIMOHHPOBA
HUS
AKCIIEPUMEHTAI
BHBIX NpPUOOPOB
JUISE
HCCIIE0BAHUS
BHYTPEHHETO
CTPOEHUS
aTOMOB.

o0nactax
¢buznueckoi
HAyKH U TeXHUKHU;
— B IIPAKTUYECKON
NesITeIbHOCTH
MPUMCHSITh
3HAHUS 0
buzHYecKuX
CBOMCTBax
00BEKTOB u
SIBJIEHUU I
CO3/1aHUS TUIIOTE3
U TEOPETHYECKHUX
MOJICIICH,
MIPOBOAUTD
aHaJIu3 TPaHUILL UX
MPUMEHUMOCTH;
— MIPUMCHSITD
COOTBETCTBYIOILU
e METO/IBI
IIPOBEICHUS
(hU3UIECKUX
HCCIEAOBAHUN U
HU3MEpEHHUI;

— MIPUMCHSITH
OCHOBHBIE
METOAB! (hU3HKO-
MaTEeMaTHYECKOTO
aHaym3a JUISt
peleHus
€CTECTBEHHOHAYY
HBIX 3a7ad |
¢du3nyeckoro
MOJIEJIMPOBaHUS B
IIPOU3BOJICTBEHHO
U IIpaKTHKE;

— MIPUMCHSITh
HUMEIOIIUECS
TEOPETUYECKHE
3HAHUS TUIS
MIPOBEJICHUS "
UCTOJIKOBaHUS
AKCIIEPUMEHTOB;
— HacTpauBaThb H
AKCILTyaTUPOBATh
IKCIIEPUMEHTAIbH
ple MPUOOPHI s
UCCIIEIOBaHMS
BHYTPEHHET O
CTPOEHMSI AaTOMOB;
— MIPUMECHSTh
UMEIOILINECS

00paboTKu W
UHTEPIPETHPO
BaHUs
pe3yIbTaToB
¢dhusuko-
MaTEeMaTHYECK
oro
MO/JICIIUPOBAH
us,
TEOPETUYECKO
ro pacyera u
IKCIIEPUMEHTA
JIBHOTO
UCCIICIOBAaHUSA
;

—  HaBBIKAMH
MPABUIHLHON
IKCILTyaTaIuu
OCHOBHBIX
nmpuooOpoB |
obopymoBaHus
COBPEMEHHOM
buznveckoi
nabopaTopuu;
—  HaBBIKAMH
00paboTKu W
HUHTEPIIPETHPO
BaHUs
pe3yIbTaToB
JKCIIEPUMEHTA
;

—  HaBBIKAMH
MIPUMCHCHHUS
MOJTY4YE€HHBIX
TEOPETUICCKU
X 3HAHMU I
pelreHus
MPUKIAIHBIX
3azad.




TEOPETHUYECKHE
3HAHHUS VISt
MPOBEICHUS u
UCTOJIKOBAHUS
IKCIIEPUMEHTOB;
— € TIOMOIIBIO
aJIeKBaTHBIX
METOJIOB
OLICHUBATh
TOYHOCTb u
MOTPEITHOCTb
TEOPETHYECKUX
pacyeToB U
U3MEPEHHU,
aHAJTM3UPOBATh
buznueckuit
CMBICIT
MOJTY4EHHBIX
pe3yJIbTATOB.

2. CTpyKTypa u coaepkaHue TUCHUIIMHBI
2.1. PacnpenesieHue TPYA0EMKOCTH JMCIHUIIJIMHBI 110 BUaM padoT

OO6mass Tpyoo€MKOCTh ITUCHUIUIMHBI cocTaBimsier 1,5 3au. en. ( 54 waca), ux
pacripeziesieHue 1o BujaaM paboT mpecTaBiieHo B Tabuuile (0 cmyodenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (uacer)
5
KonTakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHSI (BCEr0): 38,1 38,1
3aHsATHUS JIEKIIMOHHOTO THIIA — — — — —
JlaGopaTopHble 3aHATHS 36 36 — — —
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKUE
3aHATHUSA) - - B B B

HNnas koHTaKkTHasA padora:

KonTpons camocrositensHoi pabotsl (KCP) 2 2

ITpomesxyrounas arrecranus (MKP) 0,1 0,1

CamocrosiTeibHas paboTa, B TOM YucJe:

Kypcogas pabora - - — — _

ITpopaboTka yueOHOro (TEOpeTHUECKOro) MaTepuaa 7,9 7,9 — — —

BrimontHeHNE HHAMBUAYATBHBIX 3a1aHAH (TTOATOTOBKA
COOOIICHUH, Tpe3eHTaIHil)

Pegepar - - — - -

[ToaroToBka K TEKynieMy KOHTPOJIFO 8 8 — — —

KonTpoas:

IToaroroBka K 3K3 AMCHY

O01as TPy10eMKOCTh \ yac. %4 54 — - -




B TOM YHCJIe KOHTAKTHAA 38.1 38,1
pabora
3a4. ejl. 15 Lo

KoHntakTHass pabota mpu NPOBEACHUU YYEOHBIX 3aHATUH 1O aucruiuinHe «OOmmii
¢busnueckuii mpakTukyM (AToMHas (Qu3MKa)» BKIIOYAET B ceOs: J1abopaTOpHBIC 3aHATHA,
TPYIIOBBIC ¥ WHAUBHYaIbHBIC KOHCYJIBTAIIMH; TIPOMEKYTOYHAS aTTECTAIIHS B YCTHOU (hopMe.

2.2. CTpyKTYpa QU CHUILITHHBI

Pacripesienienre BUIOB y4eOHOM pabOThI M MX TPYIOEMKOCTH IO Pa3jeiaM IUCIHILUTHHBL.
Pasnenbl (TeMbl) AMCHUIUIMHBL, H3y4aeMbie B 5 cemecrpe (ounas ghopma):

KonnyecTBo yacos
b HaumenoBanwue pasnenos (Tem) AYIHLOpHesT Bfoe a}}l’;lf -
n/m pasl Bcero pabora KCP P
pabora
J | 113 | JIP CPC
1 |BBenenue B aroMHYIO0 QU3UKY 7 4 3
2 |[Inaneraphast MOAENb aTOMa
11 8 3
Peszepdopna—bopa
3 |YpaBuenus lllpeaunrepa u kBaHTOBas 17.9 12 2 3.9
TEOPHsI aTOMa BOJIOPOJIA
4 |MHOr03JIeKTPOHHBIC ATOMBI 11 8 3
5 |OnTHyueckue KBaHTOBBIE T€HEPATOPHI 7 4 3
Hroro mo nucuuminue: 53,9 36 2 15,9

[Tpumeuanue: JI — nexkuuu, 113 — npaktuyeckue 3austus / cemunapsl, JIP —
naboparopusble 3aHsaTHs, CPC — camocTosTenbHas pabora cryaenta, KCP — koHTpob
CaMOCTOSITENIbHON PaOOTHI.

2.3. Copep:xaHue pa3/iesioB (TeM) AUCHUITIUHBI

2.3.1. 3aHATHUA JEKIMOHHOI0 THIIA

CormacHo yueOHOMY IUIaHy 3aHATHSA JIEKIIMOHHOTO THUMA TO JAaHHOW JHUCIMIUINHE
NpeycCMOTPEeHBl B pamkax ydeOHoW mucturuimael  b1.6.08 Atomuas ¢usmka (cm.
cootBeTcTBYMOIIYIO0 PIIJI).

2.3.2. 3aHATHS CEMHUHAPCKOT0 THMA
CormacHo y4eOHOMY TIJIaHY 3aHSTHS CEMHUHAPCKOTO THMAa MO JAaHHOW JUCIHMILUINHE
MpeIycMOTpEeHbl B pamkax ydeOHod muctumumabl b1.B.JIB.08.01 ChernuanbHbie BOMPOCHI

aToMHOM Qu3uku (cM. cooTBeTcTBYIONTYIO PIT/T).

2.3.3. JIaGopaTopHbIe 3aHATUS

HaumenoBanue dopma TEKYIIEro
Ne Coneprxanue paszaena
pasziena KOHTPOJISI
1 Bgenenue B [TpenmMer u 3a1auu aTOMHON (PU3UKH. OTtBeThl Ha
aToMHyI0 pu3uky  |Mukpomup. Macmita0sl. KOHTPOJIbHBIE
DKCNEPUMEHTAIbHBIE JIAHHBIE O CTPOCHUU BOTIPOCHI /




atomMa. CepuanbHble 3aKOHOMEPHOCTH B
aTOMHBIX  CIEKTpaX, KOMOWHAITMOHHBIH
npuHiun Purtna, Tepmbl.  Kiaccuueckas
Mozienb,  aroma  ToMcoHa.  DJIEMEHTHI
KJIACCUYECKONH TEOPHH 3JIEKTPOMArHUTHOTO
W3ITy4CeHHUS.

OJIEMEHTBl ~ KBAaHTOBOM  ONTHKHU.
KBantet cBera  (doronsl).  TermmoBoe
W3NIydyeHue: KIACCHUYEeCKHMM M KBAaHTOBO-
Mexanndeckuid moaxon. dortoaddext: ero
BUABI M 3akoHbl. Dopmyna OUHIITEHHA.
JlaBiienue W3JIyYEHUS. [Tornomenue
U3JTy4YCHHUS. Hznyuenue BaBunosa—
Yepenkosa. D dext Komnrona.

BBIIIOJTHEHHE
MPAKTUIECKHIX
3aJaHui / OTYET U
3aIuTa
BBIITOJITHCHHOM
1abopaTopHOii
paboThI

[Inanerapuas
MoJieJIb aToMa
Pezepdopna—bopa

Omneitel  Pesepdopna. Snepnas
MOJIETTb aToMa. BriBon bopmyIbr
Pesepdopna s paccesHMsT  Q-4acTHIL.
CnenctBust w3  ombiToB  Pesepdopna.
DKcrepuMeHTallbHasl TPOBEPKA  (POPMYJIbI
Pezepdopna. [lnanerapHas Moxaens aroma
Pesepdopna. CronkHOBEHHE YaCTHII.
CeueHue paccesiHus.

CrnekrpanbHble cepuu aToma
BOJOpOAA. DneMeHTapHas O60opoBcKkas
Teopus aroma Boaopoxa. [locrymarel bopa.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE
JUCKPETHOM  CTPYKTYPbl 3HEPreTUYECKUX
ypoBHEN aTtoMoB, onbIThl Ppanka u I'epua.
BbopoBckast monens aromMa  BOAOpPOJA.
CrniexTpajbHble CEpHUH BOJIOPOJIONOAO00HBIX
cucrem. Hegocratku Teopun bopa.

OTtBeThI HA
KOHTPOJIbHBIE
BOIIPOCHI /
BBIIIOJIHCHUE
MPaKTUYECKHUX
3aJIaHHH / OTYET U
3aIImuTa
BBIIIOJIHCHHOM
nabopaTopHOI
paboThI

YpaBHeHus
[IIpenunrepa n
KBAaHTOBAsl TEOPHS
aToma BOJOpOJa

Bpemennoe u CTalMOHApHOE
ypaBHeHusa Illpenunrepa. KBanTtoBaHme.
VYpaBuenus Illpenunrepa B omneparopHOU
dbopwme. Omnepatop lNamunbTOHA.
OmnpeneneHne 3HEPreTUYECKOrO  CHEKTPa
CUCTEMBbl KaK 3aJadya Ha COOCTBEHHBIE
3Ha4eHus oneparopa ['amunbToHA.

KBaHTOBO-MEXaHHUYECKOE OIMCAaHUE
atoma Bojxopoja. YpasHeHue lllpenunrepa
Uil atomMa Boaopoja. PU3HMYECKUH CMBICI
KBaHTOBBIX YHCElL Pasnenenue
IIEPEMEHHBIX. YTJIOBOE W  pagualbHOE
pacupenesneHue JJIEKTPOHHOM IUIOTHOCTH.
OHEpPreTU4ecKui  CIIEKTP. OmnepaTopsbl
MOMEHTa MMIIYJbCa U IPOCKLUHUU MOMEHTA
UMITyJIbCAa U HMX COOCTBEHHBIE 3HAYEHUS.
[IpaBuna orGopa. HopmanbHoe cocTosiHUE
aToma. BonHoBEbIE byHKIIUN u
pacupenesneHue IUIOTHOCTH — BEPOSITHOCTH.
1s-cocTosiHuE 31EKTPOHA B aTOME BOJIOPOJIa.

OTBeTHI Ha
KOHTPOJIbHBIE
BOIIPOCHI /
BBITTOJTHEHHE
MPAKTUIECKIX
3aJaHull / OTYET U
3a1uTa
BBITIOTHEHHOM
1abopaTopHOii
paboThl

MHOTOBJ’ICKTpOHHHC

KBaHTOBaHWe  BOJOPOIOMOJOOHBIX

OTBeTHI HA




aTOMBI aTOMOB. KpatHocts BBIPOKACHUS KOHTPOJIbHBIE
JHepreTuuyeckux  ypoBHed.  CuMBoOJIMKa BOTIPOCHI /
COCTOSIHUI 3JIEKTPOHA B aTome. BBINOJIHEHUE
Pacnipenenenne MIOTHOCTH BEPOSTHOCTH.|  MPAKTHUYECKUX
VYpPOBHM M CHEKTpBl LIETOYHBIX METAJUIOB.| 3aJaHuil / OTYeT U
[IpaBuna oTOopa M CHEKTpaJbHBIE CEPHH. 3aluTa
ToHkass cTpyKTypa CHEKTPaJIbHBIX JIMHUH|  BBIIOJHEHHOM
BOJIOPOJIOTIOAOOHBIX aTOMOB. 1abopaTopHOii

OpOuTasibHBIC MarHUTHBINA u paboThI

MexaHudyeckuid ~ MomeHThl. ComH H
COOCTBEHHBIN MarHUTHBIN MOMEHT
JJIEKTPOHA. DKCIepUMEHTAIBHOE
JI0Ka3aTeNbCTBO  CYLIECTBOBAHMS  CIHMHA,
onsIThl [lITepra—I'epnaxa. I1onHbIE MOMEHT
umnynbca. OnucaHue COCTOSHUM 3JIEKTpOHA
B aTOME C IOMOIIBI0O HAa0OPOB KBAHTOBBIX
qucen. CrniuH-opOuTanbHOe
B3aUMOJCICTBUE.

5 Onrtuueckue BeiHyxaeHHoe  (MHAYLMPOBAHHOE) OtBeThl Ha
KBaHTOBEIC U3ITyYCHHUE. Onrtuyeckue KBaHTOBBIE KOHTPOJIbHBIE
reHepaTopsl reseparopsl (y1azepsl). BaxkHeiimme Tumsl BOIIPOCHI /

nazepoB. OCHOBHBIE KOMITOHEHTHI JIa3epa. BBITTOJIHEHHE
CBoiicTBa 1a3epHOro U3ITy4EHUs. MPAKTUYECKUX
3aJjaHui / OTYET
3aluTa
BBITIOJIHEHHOMN
nabopaTopHOI
paboThI
JlaGopaTopHbie padoThI
Ne Ne Kon-Bo
i paszziena HaumenoBaHue 1a60paTopHBIX paboT 4ACOB
JIVICITATUTHHEI
1 1,2 OmnpeneneHne OTHOLIEHUS 3apsia DJJIEKTPOHA K €ro macce 4
METOIOM MarHeTpoHa

2 1,2 Atomusle mogenu JIxx. Tomcona u O. Pesepdopna 4

3 2 OneiT @panka u ['epua 4

4 2,3 N3ydyeHue cepuaabHBIX 3aKOHOMEPHOCTEH B CIIEKTpE aroma 8

BOJIOpO/Ia

5 2,3 Crektp aToMa Bojiopoa. Atom bopa 4

6 4 W3ydeHne cnekTpa aroma HaTpust 8

7 5 W3ydyeHne HEOH-TeINEBOTrO J1a3epa 4

Hroro: 36

MeTtoanyeckue yKka3aHusi K JJaGopaTopHbIM padoTam
[IpoBenenne Bcex 3aHATHH  7a0OpAaTOPHOTO  MPAaKTHKyMa MPEIyCMOTPEHO B

CHelHaIU3UpOBaHHON yueOHo# «Jlaboparopuu aToMHON M sJepHOM (PU3MKH», CHAOKEHHON
BCEM HEOOXOIUMBIM O0OPYJOBaHHEM, KOMIIBIOTEPAMH M 3KCIEPUMEHTAIbHBIMH YCTaHOBKaMH
JUIs1 3 PEKTUBHOTO BHIIOIHEHUSI COOTBETCTBYIOLINX JIAOOPATOPHBIX paboT.

[To naGopaTopHOMY TIPaKTHKyMy B paMKaxX JUCITUTUTHHBI

«O0muit  pusnyeckuit




OpakTUKyM. ATomMHas (u3MKa» B Ka4yeCTBE OCHOBHOTO HCTOYHHKA HCIOJB3YyeTCs
MOJFOTOBJICHHOE MpenoaBaTensiMu Kadeapsl onToiekTpoHuku Kyol'Y yuebHo-meToauueckoe
nocooue:

bapxos A.Il., Hopow B.C., JIsicenko B.E., Hukutun B.A., IIpoxopos B.II., XoTHaHCKast
E.b. Atomuas ¢usuka: yueOHO-MeTonudeckoe nocodue.— Kpacnonap: Kybanckwmii roc. yH-T,
2016.

[Io wWroraM BBIMOJHEHUS KAXKAOW J1aOOpaTOpHOW pabOTHl CTYIEHT COCTABIISICT
NOJIPOOHBIM MUCHbMEHHBIH OTYET, OMUPAsCh HA KOTOPBIN JOJKEH B Oecele ¢ IpernoaaBareieM
IPOJEMOHCTPUPOBATh ~ 3HAHUE  TEOPETUYECKOTO U AKCIEPUMEHTAIBHOIO  Marepuaa,
oTHOcsiierocst k padore. [IpoBepka 3HaHUMII CTyJAeHTa OCHOBaHAa Ha KOHTPOJBHBIX BOIMPOCAX,
NPUBEJECHHBIX B  ONWCAaHUU PabOTBl U  JIONMOJHHUTENBHBIX  BOMPOCAX, KacarolUXcCs
COOTBETCTBYIOIIMX Pa3/ieJIOB OCHOBHOM NUCUUIUIMHBI «ATOMHAs (PU3UKay.

B pesynbTare BBINONHEHHS JIA0OPATOPHBIX pPabOT W WX 3alUTBI Y CTYACHTOB
dbopmupytorcs u ouenuBarorcs Tpedyempie PI'OC u OOIl mo nHampasnenuio 03.03.03
Pagnodusuka (mpoduis: Pagnodusndyeckne MeToasl Mo o0macTsM npuMeHeHus (0nopu3uka))
komnerennuu: OIIK-1, OIIK-2, TIK-1, T1K-2.

JlaGoparopHuasi padora Ne 1.

OnpenesieHne OTHOLIEHUS 3aPsi/Ia YJIEKTPOHA K €ro Macce MeTOJI0M MarHeTpoHa.

[{enb paboTHIL:

— U3YYUThb JBWIKEHUE DJIEKTPOHA MPU CYMEPHO3UIMH TMOCTOSHHBIX 3JIEKTPUUYECKOTO M
MarHuTHOTO TOJIEH;

— H3MEpPUTh 3aBUCUMOCTh AHOJHOTO TOKa OT HMHAYKIIMM MArHUTHOTO TIOJIA TIPU
Pa3IMYHBIX aHOJHBIX HANPSLKEHUSX U PACCUUTATh YACIbHBIA 3apsij 3JIEKTPOHA;

— OLICHUTH MOTPEIIHOCTH U3MEPEHUM.

ConepxkaHue oT4yera

[lonpoOHBIM  NHUCHMEHHBIM  OTYET, COJAEpXKAIIMM  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOIMMBbIE TEOPETUYECKUE CBEACHMS, WJUIIOCTPATUBHBIA Marepual,
MOJIYYCHHBIE  OKCIICPUMEHTAJIbHBIE JIaHHBIC, OCHOBHBIE pPACUETHBIE COOTHOIICHHUS U
paccuuTaHHBIE MapaMeTpbl, HEOOXOAMMbIe Tpaduueckue 3aBUCUMOCTH M TaONUIBl JAHHBIX.
AHanmu3 W OOBSCHEHHE TONTYYEHHBIX pe3yibTaToB. [IMChMEHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOMPOCHI U 3aJ[aHMsl, IPUBEICHHBIE B OTUCAHUH PAaOOTHI.

KoHTpOJIbHBIE BOIPOCHL:

1. Kak ycTpoeH MarHeTpoH €O CILUIOIIHBIM aHOJOM?

2. BeiBeauTe pacripesiesieHre MOTEHIIUala B TPOCTPAHCTBE MEXKIY KaTOJIOM U aHOJIOM.

3. Ha yemM OCHOBaH MPHHITKIT ONpeecHUs €/M METOIOM MarHeTpoHa?

4. Kak 3anuceiBaetcst (hopmyna, onpenenstomnias cuiny Jlopenma?

5. BeBeaute popmyity Asis MArHUTHOTO TIOJISt HA OCH COJICHOUA.

6. HaueptuTe cXeMy YCTaHOBKH Il OINpeaesIeHUs] €/M 3JIeKTPOHA C HCIOJIb30BaAHUEM
MarHeTpoHa.

7. BoiBenure opMyny aias omnpeneieHus €/M 3JIeKTpOHA MPUMEHUTEIBHO K BalleMy
OTIBITY.

JlabopaTopnasi padora Ne 2.

OmnbiT @panka u I'epua.

[{enb paGOTHI:

— U3y4YUTh Ipoliecc BO30YKIECHUS aTOMOB MHEPTHOTO ra3a 3JIeKTPOHAMU;

— M3MEpUTH IePBbIe MOTEHUIUAIBI BO30YX/IeHHs (PE30HAHCHbIE MOTEHINAIbl) HHEPTHBIX
ra3oB M OIPEJICIUTh UCCIIETyeMble HHEPTHBIE T'a3bl;

— OLIEHUTH NOTPELIHOCTU U3MEPEHUH.

CopepxaHue oTyeTa

[TonpoOHBI  NUCHMEHHBIH  OTYET, COJAEpXKAIIUMH  CTPYKTYPHPOBAHHYIO  CXEMY




UCCIICIOBAHMSI, HEOOXOIMMBIE TEOPETUYECKUE CBEACHHS, WJUIFOCTPATUBHBIA MaTepual,
MOJIyYEHHBIE  DKCIEPUMEHTAlbHbIE JaHHbIe, OCHOBHBIE pACUETHbIE COOTHOUICHHUS U
paccuMTaHHBIE TMapaMeTpbl, HEOOXOAMMbIE TpapHuuecKHue 3aBUCUMOCTH M TAaOJIHUIBI JTaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIC B OITMCAHUHN PaOOTHI.

KoHTposabHbIe BONPOCHL:

1. Uro noarBepxkaaercs onbitoM Opanka u ['epua?

2. KakoBblI ycloBHS YIIPYroro v HEYMpyroro cOyJapeHus 3JeKTpoHa ¢ aToMoM?

3. BoiBectn (OpMYNBI OTHOCHTENIBHON YOBUIM HEPTrUU SIIEKTPOHA HPU YIPYTOM H
HEYIIPYTrOM COYJapEHHUH €ro C aTOMOM.

4. ChopmynupoBats noctynatel bopa.

5. UTo Ha3bIBACTCS XapaKTEPUCTUKOU 3aJ€PKKH JIAMITbI?

6. O0bsicaute (HOpMy aHOTHOW XapaKTEPUCTHKH, H300pakeHHOW Ha puc. 9 ydeOHO-
METOJIUYECKOTO MOCOOUSI.

7. YcnoBue Age << E; — E; < Ej.aBnsercs ycloBHEM HEYHPYroro CTOJKHOBEHUS
9JIEKTPOHA C aTOMOM Cpa3y IO JOCTH)KEHUU SHEPTUU BO30YKJEHUs Pe30HAHCHOTO ypoBHs. [1o
BCEMY JI 00BbEMY JIaMITBI TIPOUCXOAT TAKHE HEYIPYrHe CTOJIKHOBEHUsI U, eciii HeT, TO B KaKuX
MMEHHO 00JIaCTSIX JIaMIIbI ¥ TOYeMY?

JlaGoparopHuasi padora Ne 3.

N3yuyenue HeoH-Te/INeBOrO0 Ja3epa.

[{enb paGOTHI:

— M3YYHTh IPUHIAI PaOOTHl U MEXaHU3M IeHepaIli HEOH-TEIHEBOTO JIa3epa;

— U3MEPUTH OCHOBHBIE XaPAKTEPUCTUKHU J1a3€PHOTO U3ITyUCHMUS;

— OLIEHUTH MOTPELIHOCTU U3MEPEHUH.

Cozepxanue oTuera

[lonpoOHBIM  NHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBaHMsI, HEOOXOIUMBbIE TEOPETUUYECKUE CBEJEHMs, WUIIOCTPATHUBHBIA Marepua,
MOJIyUEHHBIE  DKCIEPUMEHTaJbHbIE JIaHHBIE, OCHOBHBIE pAcCUeTHbIE COOTHOILIEHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapHUuUeCKUe 3aBUCUMOCTH M TaOJMIbI JAaHHBIX.
AHanu3 M OOBSICHEHHME MOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OITMCAaHUHN paOOTBHI.

KoHTpoJIbHBIE BOIPOCHL:

1. YeM npuHIMNNAIBHO OTINYAETCS U3ITyUEHHE JIa3epa OT U3IyUYEHMsI ra30BOro paspsaaa?

2. KakoB mexaHu3M o0pa3zoBaHus HHBEpcUHU HaceneHHocTH B Ne-He cmecu?

3. OObscHUTE TEPMUH «OTpHIATENbHAas aOCOJIIOTHAs TeMIlepaTypa», HpPUMEHSIEMBbIH
MHOT/Ia TIPU ONMCAaHUU UHBEPCUU.

4. KakoB CIIEKTp U3Iy4eHHs ra30BOTo Jiasepa?

5. YUto Takoe cOOCTBEHHBIN TUIT KoJieOaHUM pe3oHaTopa?

6. KakoBa poib ypoBHs 1S HeoHa?

7. Yto Takoe AUAIEKTPUUECKOEe 3epKaJio, €ro JOCTOMHCTBA?

8. Kak 3aBucHT ycuieHue B akTUBHOM cpejie OT JIaBJeHHUs ra30BOM cMecu B TpyOKke U ee
nuametpa?

9. Ilokaxwure, siBisgercs a1 uccnenyemsiii Ne-He nazep o1HOUaCTOTHBIM?

JlabopaTopnasi padora Ne 4.

H3yuyeHue cepuaibHBIX 3aKOHOMEPHOCTEH B CIIEKTPe aTOMa BOA0POJA.

[{enb paboOTHI:

— U3y4YUTh CepUalIbHbIE 3aKOHOMEPHOCTH B BUJUMON 00JIaCTH CIIEKTpa aToMa BOJIOPOAa;

— WM3MEPUTH JUIMHBI BOJH OCHOBHBIX JIMHUM CIIEKTpa BOJAOpoJa B cepuu banbmepa u
paccuuTaTh BeIMYMHY OCTOsIHHOM Prunbepra;

— OLICHUTBH IOTPEIIHOCTH U3MEPEHUMN.



Copepxanue oTuera

[TogpoOHBII  MUCBMEHHBI  OTYET, COACPIKAIMN  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMsI, HEOOXOIMMBIE TEOPETUYECKUE CBEICHHs, WUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHbIE  JKCIEPUMEHTAJIbHBIE JIAHHBbIE, OCHOBHBIE pACUETHBIE COOTHOLIECHUS U
paccuMTaHHBIC TMapaMeTpbl, HEOOXOAMMbIE TpapUUECKUe 3aBUCUMOCTH M TaONMIBI JaHHBIX.
AHanu3 U OObBSICHEHHE MOJYyYEHHBIX pe3yibTaToB. [IluchMeHHBIE OTBETHI Ha KOHTPOJIbHBIC
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIC B OMTMCAHUHN PaOOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. KakuMu KBaHTOBBIMHM 4YMCIIAMHU XapaKTEPU3YeTCs OTAEIbHBIM 3JEKTPOH B arome?
Kaxkue 3Hauenust onu npuHuMaroT? KakoB ux ¢puzndeckuii cMbicit?

2. Kakoii BuA aHWIUTUYECKUX COOTHOLIEHUM MJii CEpUHHOM CTPYKTYyphl aTOMOB
BOJIOpOIa?

3. BeiBegute hopMyIbl sl BBIYMCICHUS TOCTOSTHHOM Punbepra.

4. Kakue BubI cepuii HaOJIIOMAIOTCS B CIIEKTPE OJHOIJICKTPOHHBIX aTOMOB?

5. B kakoM aumanaszoHe JJIMH BOJH JiekaT KOHKpeTHble cepuu (Jlaiimana, bambmepa,
[Tamena, bpoakera, [1pyHaa) u kakoBbI UX cepuanbHbIE 3aKOHOMEPHOCTH?

5. YTo Takoe CEeKTPaJIbHbIE TEPMbI, KAKOB X (PU3UUECKUN CMBICT?

6. Kakue ciektpanbHble CEpUU JOCTYITHBI AJI1 U3yUYEHUs HA JAHHOW 3KCIEPUMEHTAIbHOU
yCTaHOBKE?

7. UYro Takoe »HHEpPrus HOHU3ALMM aToMa M Kak OLEHUTh €€ BEIUYUHY JId
BOJIOPOJONIOA00HBIX aTOMOB?

8. Kak Bimuser yder KOHEYHOW BEJIMYMHBI MAacChl sipa Ha 3HAYEHHE IOCTOSHHOU
Pun6epra?

9. Mosxert 1 mozienb bopa 0ObsICHUTH TUHEIYAThI MOJIEKYIISIPHBIIN CIIEKTp Bogopoaa?

JlaGoparopHasi padora Ne 5.

CunekTp aroma Boaopojaa. Atom bopa.

[{enb paGOTHI:

— MOJEJIMPOBAHUE HKCIEPUMEHTAIbHOW OOpaOOTKM CIEKTpa TMOIVIOMIEHHUsS aToMa
BOZIOPOJA,;

— ONpEeCJICHUE YPOBHEN SHEPIUH;

— noctpoenue Gpopmyinsl bansmepa,

— BU3yaJlW3alysl MOIYKJIaCCUYECKUX MOJIeJIel aToMa BOIOpO/a.

[TpuGops! ¥ MPUHAIEKHOCTH:

— KOMITIBIOTED € Iporpammon «Pu3nka MUKPOMHPA».

Copepxanue oTuera

[lonpoOHBIM  MHUCBMEHHBIM  OTYET, COAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMsI, HEOOXOIMMBbIE TEOPETUUYECKUE CBEJEHHs, WUIIOCTPATUBHBIA MaTrepua,
MOJIyUEHHBIE  DKCIEPUMEHTAlbHbIE JaHHbIE, OCHOBHBIE pacueTHbl€ COOTHOLICHUS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapHUuUeCKUe 3aBUCUMOCTH M TaOJMIbl JaHHBIX.
AHanu3 M OOBSICHEHHME MOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEJICHHBIE B OMIMCAHUHN PaOOTHI.

KoHTpoJIbHBIE BOIPOCHL:
. Kak npencrasnsiercs ctpoenue aroma no mojenu Pesepdopaa?
. B uem 3akmrouaercs coaepkanue nocrynaroB bopa?
. Korza atom nsnyuaere cser?
. Kak onpenensaercs yactoTa cBeTa, HCITyCKAaEMOr0o aTOMOM?
. Kakoli mporecc Ha3pIBaeTcss HOHU3aLMeEH aroma?
. Kakas cepust nuHuil nomyunia Ha3BaHue cepuu Jlaiimana?
. UeMy paBHa 3Heprusi KBaHTa cBeTa?

NN R W

JlabopaTopnasi padora Ne 6.



ATtomubie moaeau [:xx. Tomcona u J. Pezepdopaa.

[lenb paboOTHI:

—  MOJENMPOBAaHUE  HKCHEPUMEHTOB [0  30HAMPOBAHHMIO  aib(da-yacTUIIAMU
TUIMOTETUYECKUX MUIICHEH C 1IeNbI0 OMPEIeIICHUs] MOJIEIH aTOMa, aIeKBaTHON pealbHOM.

[TpuGops! ¥ MPUHAICKHOCTH:

— KOMIIBIOTEP ¢ porpammoii «du3uka MUKpOMHPAY.

Copepxanue oTueTa

[TogpoOHBI  MUCBMEHHBI  OTYET, COACPIKAIUH  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIICIOBAaHMs, HEOOXOIUMBbIE TEOPETUYECKUE CBEICHHs, WUIIOCTPATUBHBIA MaTepua,
MOJIyYEHHBIE  DKCIEPUMEHTANbHbIE JaHHbIE, OCHOBHBIE pACUETHBIE COOTHOUICHHS U
paccuMTaHHBIC TMapaMeTpbl, HEOOXOAMMbIE TpapUUECKUEe 3aBUCUMOCTH M TaONMIBI JaHHBIX.
AHanu3 U OObBSICHEHHE MOJYUYEHHBIX pe3yiabTaToB. I[luchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBEICHHBIE B OTMCAHUU PaOOTHI.

KoHTpoabHbIe BONPOCHL:

1. Yem omiMyarOTCs MOJEIM aroMoB, mnpemioxkennsle Jx. Tomconom u D.
Pezepdopaom?

2. [louemy mopenb aroma /[x. ToMcoHa He MosTy4usia JajdbHEHIIero pa3BuTus?

3. Bo3amoxkHO 11 Bocmpou3BecTd OmbIT J. Pesepdopaa, uCmonb3ysi B KaYeCTBE MHILICHU
HE 30JI0TO, a (OJBIy U3 JPYroro Marepuaia (HalpuMmep, CBUHIA), @ BMECTO O-4aCTHUI — IIY4OK
3JIEKTPOHOB WITU MPOTOHOB?

4. Yto Takoe MpUIEIbHBIN mapaMeTp?

5. B xakux ciy4dasax yroia paccesHus ® MmakcumaineH? OT 4ero 3To 3aBUCUT?

6. Kak cBsi3an npuLieabHbII TapaMeTp ¢ yIiioM paccesHus?

JlaGopaTopHas padora Ne 7.

N3y4yenne cnekTpa aToMa HaTpHs.

[lenb pabOTHI:

— U3YYUTb CHEKTP M3Iy4CHHs HATPHS U U3MEPHUTH JUTHMHBI BOJH JuHuil 1d u 2d xenroro
nyOnera HaTpus;

— U3Yy4YUTh TOHKYIO CTPYKTYpPY dHEPreTUYECKHX YPOBHEHN aToMa HATpus;

— BBIYUCIIUTD SKCIIEPUMEHTAIBHO MOCTOSTHHYIO TOHKOM CTPYKTYpBHI (L.

Copepxanue oTuera

[lonpoOHBIM  MHUCHMEHHBIM  OTYET, COJAEpXKAIIMA  CTPYKTYPUPOBAHHYIO  CXEMY
UCCIIEIOBaHMs, HEOOXOIMMBbIE TEOPETHUECKHE CBEICHMs, WIIIOCTPATUBHBIA Marepua,
MIOJIy4EHHBIE  JKCIIEPUMEHTAJIBHBIC JIAHHBIE, OCHOBHBIC pACUETHBIE COOTHOLICHHS U
paccuMTaHHbIE MapaMeTpbl, HEOOXOJUMble TpapHUUeCKUe 3aBUCUMOCTH M TaOJMIbI JAaHHBIX.
AHanu3 M OOBSICHEHHE MOJIyYEHHBIX pe3yibTaToB. IIuchMeHHBIE OTBETHI Ha KOHTPOJIbHBIE
BOIIPOCHI U 33/1aHUs, IPUBE/ICHHBIE B OIIMCAHUU pabOTHI.

KoHTpoJIbHBIE BOIPOCHL:

1. Kakue BUBI CBSI3M CYLIECTBYIOT B CIOKHBIX aTOMax? B ueM ux paznuune?

2. Kakum o0Opa3om u 1Jig 4ero BBOJUTCS MOHATHE TepMa atoMa? YTo oHO o3HavaeT?

3. Y HeKoToporo aroma 3Ha4e€HUE Pe3yJIbTHPYIOLIEr0 KBAHTOBOI'O YUCIA S CIIMHOBOTO
MoMeHTa paBHO 2. [Ipu 3ToM 3HaueHue KBaHTOBOIO 4ucia L pe3yabTHpyrouero opouTaibHOro
MoOMeHTa paBHO 3. HanucaTb Bce BO3MOXKHBIE TEPMBI.

4. Y HEKOTOpOro aToMa 3HA4YCHHE PEe3YJbTHPYIOIIETO KBAHTOBOTO YWCIA S CITHHOBOTO
MoOMeHTa paBHO 2. [Ipu 3TOM 3HaueHHE KBAaHTOBOI'O YMcia L pe3ynbTUpyIOIero opOouTalbHOTO
MoMeHTa paBHO 1. HanucaTe Bce BO3MOKHBIE TEPMBI.

5. KakoB ¢usnueckuil cMbIca «mpaBuil 0oT6opa»? Bo3MOXkeH i B MPUHIIMIIE TIEPEXO]T C
AL =27

6. ITo nanapM puc. 29 u 40 BerauciuTe 3HEpruto TepMoB 3 D3 5/2. PaBHBI T B TOUHOCTH
3HAUEHUS DHEPTUH ITUX TEPMOB?

7. Ha xakue cepuM NpPUHATO JNEIUTh CHEKTPbI CIOXKHBIX aroMoB? K kakoil cepun




NPUHAIICSKUT MCCIIeyeMasi B TaHHON paboTe JTHMHMS?

8. Uto Takoe CnuH-0pOUTAIBHOE B3aUMOCHCTBHE?

9. 3anummTe SICKTPOHHYIO KOH(PUTYPALUIO aTOMa HATPUS B OCHOBHOM COCTOSIHUU U
TEPM OCHOBHOT'O COCTOSTHHS aTOMA.

10. Tlepeuucnure cmocoObl BO30OYXkIeHUss aromoB. Kakoil cmoco0 BO3OYXIEHUS
CBEUYCHUS MCIIOJIb3YETCs B JIaHHOW padoTe?

2.3.4. IpuMepHasi TeMAaTHKAa KYPCOBBIX padoT (MPOEKTOB)

CornacHo y4eOHOMY IUIaHy KypCOBBIE paOOTHI (MPOEKTHI) MO AAHHOW JUCUUIUIMHE HE
PEyCMOTPEHBI.

2.4. IlepevyeHb y4eOHO-METOAUYECKOT0 00ecnevyeHus JAJIsl CAMOCTOSITeIbHOH PadoThI
00y4yarIUXCs M0 JUCHUILIMHE (MOIYJII0)

Ne Bix CPC IlepeyeHb yueOHO-METOIUUECKOr0 00eCIeUyeH s JUCIIUILIMHEI
/0 110 BHITIOJIHEHUIO CAMOCTOSITEIILHON pabOTHI
1 | IlpopaboTka yue6HOro [Meronuyeckue yka3aHUs IO OPraHU3alUU CaMOCTOSTEIbHON
(TEOpPEeTUYECKOr0) paboThI CTYIEHTOB, YTBEpXKIECHHBIE Kadeapoil ONTOAIEKTPOHHUKH,
MaTepuaa); npotokoi Ne 6 ot «01» mapra 2017 1.
BBITIOJIHEHHE
WH/IUBUYaJIbHBIX
3aaHUM;
pedepar;
MOArOTOBKA K TEKYLIEH
Y IIPOMEKYTOUHOU
aTTeCTalluu
2 | IloaroroBka k mpakTu- |[MeToaMYecKHe YKa3aHUs MO OpraHM3alllid CaMOCTOSTENbHOU
YECKHM 3aHATHUSIM paboTHI CTY/IEHTOB, YTBEpXKIECHHBIE Kadeapoil ONTONIEKTPOHHUKH,
npoTokos Ne 6 ot «01» mapta 2017 1.
3 | THoaroroBka Kk BbINOA- |MeToaMYecKHE YKa3aHUs MO OpraHM3allid CaMOCTOSTENbHOU
HEHHIO Ta0OpaTOPHBIX |pabOTHl CTYACHTOB, YTBEPXKACHHBIC Kadeapoil ONTOIIEKTPOHUKH,
pabot npoTokos Ne 6 ot «01» mapta 2017 1.
No [Tepeuenp yueOHO-METOIUUYECKOTO 0OeCIIeueHUs
. /IT HaumenoBanue paznena (TeMbl) JUCLUIUIMHBI IO BBITOJIHEHUIO
CaMOCTOSITEJIbHON pabOThI
1 |BBenenue B aTOMHYIO QH3HKY 1. bapko A.Il, Hopomr B.C., JIeicenko B.E.,
2 |[InamerapHast MOJCIH aTOMA Huxutun B.A., IIpoxopoB B.II., Xotusuckas E.b.
Pesepdopna—bopa AtoMHas ¢usuka: y4eOHO-METOJMUYEcKoe Mocodue.—
Ypasuenns Lpeaunrepa u Kpacnonap: Kybanckwuii roc. yu-1, 2016.
35 KBaHTOBas TEOPHS ATOMa BOAOPOJA 2. DOnexktpoHHbld Kypc «®Puszmka  aroma»
4 [MHOrosnekTpoHHbIE ATOMBI (BkiroyaeT B ceOsi: 1) 3eKTpOHHBIA Kypc JeKUui; 2)
5 |ONOTHYeCKIE KBAHTOBLIC KOHTPOJIbHBIE BOIPOCHI 10 pa3jienaM y4eOHOro Kypca;

reHepaTophl

3) mpakTHYeCKHWE 3aJlaHUs IO pazjeiaM y4eOHOTO
Kypca; 4) TecThl TO pazaenamM ydeOHOro Kypca);
PEKHM JIOCTYTIA:

http://moodle.kubsu.ru/

3. Upomor U.E. KpantoBas ¢uszuka. OCHOBHBIC
3aKOHBI: y4eOHOoe mocobue [DIeKTpoHHBIH pecypcel:



http://moodle.kubsu.ru/

yue0. mocobme — OnekTpoH. maH. — Mocksa:
WznarensctBo «JIabopaTopus 3nanmit», 2017. — 261 c.
— Pexxum gocrtyna:

https://e.lanbook.com/book/94103

4, HUpomoB W.E. 3amaum mo oOmeit Qusuke
[DnexkTpoHHEIH pecypc]: y4ed. mocobue — DICKTPOH.
maH. — MockBa: MsmarensctBo  "JlaGopaTopust
3Hanui", 2014. — 431 c. — Pexxum nocryna:

https://e.lanbook.com/book/66335

5. bynkep JI. AtomHas Qu3uka [DIEKTPOHHBIN
pecypce]: yueb. mocobue / . byakep, . Kumbenn, /.
HeMumib. — DnekTpoH. AaH. — MockBa: @uU3Matiur,
2010. — 396 c. — Pexum gocrymna:

https://e.lanbook.com/book/48253

6. Imonsckuit O.B. Atomuas ¢uszuka. Tom 1.
BBenenne B atomMHy0 (u3MKYy [DIeKTpOHHBII
pecypc]: yueb. — DnektpoH. aaH. — Cankr-IletepOypr:
Jlans, 2010. — 560 c. — Pexxum noctyma:

https://e.lanbook.com/book/442

7. Wlnonsckui 3.B. Artomnas ¢usuka. Tom 2.
OCHOBBI  KBaHTOBOM  MEXaHMKH W  CTPOCHHE
ANEKTPOHHOW  OOONIOYKH  aToMa  [DJIEeKTPOHHBIN
pecypc]: yueb. — DnekrpoH. paH. — Cankr-IleTepOypr:
Jlans, 2010. — 448 c. — Pexxum nocryna:

https://e.lanbook.com/book/443

Y4eOHO-METOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUITHS UH(DOpMALINU:

JIyist vt ¢ HapyUIeHUSMH 3PSHHUS:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

J5ia U1 ¢ HapyIIEeHUSIMA OTIOPHO-BUTATEIFHOTO amnmnapara:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AMCHUIUIMHBI UCTIOJIB3YIOTCS CIIETYIONINE METOIBI:

— MPOBEJICHHE JTA0OPATOPHBIX 3aHSITHH,

— JIOMAIIHKE 3aaHuUs;

— OTIpoC;

— UHJUBHIya]bHbIC IPAKTHUECKUE 3a/IaHHS,;

— KOHCYJIbTAIIUU MPEIOIaBaTENICH;

— myOanyHas 3amuTa 1a00paTOpPHBIX PadoT;

— caMmocCTosATeNbHas paboTa CTYICHTOB (M3ydeHHE TEOPETHYECKOTO MaTepuaa,
MOJArOTOBKA K JTAOOPAaTOPHBIM 3aHATHSM, BBINOJHEHHE JOMAIIHUX pabOT M HMHIMBHIYaIbHBIX



https://e.lanbook.com/book/94103
https://e.lanbook.com/book/66335
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/442
https://e.lanbook.com/book/443

TUIIOBBIX PAaCUY€TOB, MOJATOTOBKA K OIPOCY).

IIpoBenenne Bcex 3aHATUH  7a0OPAaTOPHOTO  MPAaKTHKyMa IPEIyCMOTPEHO B
CHeNHATU3UPOBAHHON yueOHO# «Jlaboparopuu aTroMHON M snepHOW (PU3HKH», CHAOKECHHON
BCEM HEOOXOJMMBIM 00O0PYIOBaHHEM, KOMIIBIOTEPAMU U 3KCIEPHUMEHTAIBHBIMU YCTaHOBKAMHU
U1 3 PEKTUBHOTO BHIIIOJHEHUSI COOTBETCTBYIOLINX JIAOOPATOPHBIX padoT.

Ilo wutoraM BBINOJIHEHUS KaxIOH JaOOpaTOpHOM pPabOTBl CTYAEHT COCTaBIISET
NOAPOOHBIM MMCbMEHHBIN OTYET, ONMUPAsACh HAa KOTOPBIA JTOJKEH B Oecelie ¢ IperojaBaTesieM
IPOJEMOHCTPUPOBATh  3HAHHWE  TEOPETHMUYECKOr0 Y  SKCIEPUMEHTAIBHOIO  Marepuana,
oTHocsmerocs k pabore. IIpoBepka 3HaHMI CTyAE€HTa OCHOBaHAa HAa KOHTPOJIBHBIX BOIPOCAX,
IPUBEJECHHBIX B ONUCAaHMM pabOTBl M  JIONOJIHUTEIBHBIX  BONpOCAX, KacaroLUXCs
COOTBETCTBYIOIIMX PA3/IeJIOB OCHOBHOM TUCHMIUIMHBI «ATOMHas (pusuka». [locne BhIIOTHEHUS
1a00paTOpHOl paboOThl CTYJEHT MPENOCTaBIsAET OTKOPPEKTUPOBAHHBIM B XOJ€ 3allUTHI
IIACbMEHHBINA OTYET O HEM.

JononHurenbHas ¢GopMa KOHTpods dS((EKTUBHOCTH YCBOEHHUS MaTepuana M|
nproOpeTeHus] NMPAKTHUYECKUX HABBIKOB 3aKIIOYAETCS B OTKPHITOW HHTEPAKTHBHOHN 3aluTe
paboThl Ha YCTHOM BBICTYIUICHMH I€pe]] ayAuTOpueill COKypCHUKOB. B 3ToM ciyuae 3ammra
IIPOXOJUT B PEXKUME KPATKOTO JOKIJIaAa Ha KOH(EPEHIUH.

[Io wm3yyaemMOll JUCHMIUIMHE CTyAEHTaM HPEIOCTaBIAETCS BO3MOXKHOCTb OTKPBITO
NOJB30BaThess (B TOM  YHCIE KONUPOBAaTh HA JIMYHBIE HOCHTENH  HWH(OpMAIIH)
HOJArOTOBJICHHBIMU BEAYLIUM JaHHYIO IUCLUIUIMHY IpenojaBaTeieM MaTepuajaMu B BHJIE
3J1eKTPOHHOI'0 KOMILJIEKCA COMPOBOKACHHUS, BKIIIOUAIOLIET0 B ce0s:

— 3JIEKTPOHHbIE KOHCIIEKThI JIEKIIUH;

— 3JICKTPOHHBIE TUTAHBI IPAKTUYECKUX (CEMHHAPCKUX ) 3aHSATHIA;

— DJIeKTPOHHBIE BapHaHThl y4eOHO-METOJMYECKUX IOCOOMH sl  BBIIOJHEHHUS
1a00paTOPHBIX 3aaHUM;

— CIIUCKU KOHTPOJIBHBIX BOIIPOCOB K KaXKAOH TeMe U3y4aeMoro Kypca;

— Ppa3HOOOpa3HyI0 JOIMOJHUTEIBHYIO JIUTEPATypy, OTHOCSIIYIOCS K H3y4aeMOu
JUCLUIUIMHE B 3JEKTPOHHOM BuZE (B pPAa3JIMYHBIX TEKCTOBBIX (Qopmarax M TIpapUuecKux
dopmarax, a Takxke B popmarax *.pdf, *.djvu.

CornpoBorkieHHE CaMOCTOSATENBHON PabOThI CTYAEHTOB TaKXKe OPraHU30BAHO B CIEAYIOIUX
dbopmax:

— YCBOEHHE, JONOJHEHHWE M BHUKaHUE B pa3Oupaemble pazfenbl AUCHUIUIMHBL MpU
MIOMOIIIM 3HAaHWHM TIIOJIy4aeMBIX I10 CPEACTBAM H3yYCHHS PEKOMEHAYEMOH JUTEpaTypsl |
OCYILECTBIIIEMOE IIyTEM HallMcaHus pedepaTuBHBIX padoT;

— KOHCYNbTAIlMHM, OPTraHW30BaHHBIC Ui Pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB NpHU
CaMOCTOSITEJIbHOM HM3yYEHMM T€X WM MHBIX aCIEeKTOB pa3/esioB ycBaWBaeMoW MH(pOpMaluu B
JVICIIATUTHHE.

OcHoBHBIE 00pa30BaTeNbHbIE TEXHOJIOTUH, HCIIOJIb3YEMbIE B YI€OHOM ITpoIIecce:

— 00CyXIleHHE CJOXHBIX M JUCKYCCHOHHBIX BOIIPOCOB W MPOOJIEM W pa3peuieHue
npobiuewm;

— KOMIIBIOTEPHBIE 3aHATHS B PEKAMAX B3aMMOJCHCTBUS «IIPENO/aBaTellb — CTYICHTY,
«CTYZIeHT — IIPENOAABATEINIbY, «CTYAEHT — CTYICHTY;

— TEXHOJIOTMM CMEMIAHHOTO OOy4eHWs: JWCTAaHIMOHHBIC 33/aHWs W yIPaKHEHUS,
COCTaBJICHHE TJIOCCAPHEB TEPMHHOB W ONpeJeNieHni, TpymmoBble Meronpl Wiki, MHTEpHET-
TECTHPOBAHUE Y aHKETHPOBAHKE.

HuTtepakTuBHBIE 00pa30BaTelIbHbIE TEXHOJIOTUH, UCTIONIb3yEMbIE B ay/JUTOPHBIX 3aHATHSIX:

— TEXHOJIOTHUS PA3BUTHUSI KPUTUIECKOTO MBIIIIICHHUS;

— UCIIOJIb30BaHUE CPEACTB MYJIbTUMEANA;

— M3YYeHHE W 3aKpeIvieHHWe HOBOTO MaTepuania (MHTepaKTHUBHAs JIEKIHs, paboTa ¢
HarJSIIHBIMKA - TIOCOOMSMH, BHJEO- U ayJuoMaTepuallaMH, HCIIOJIb30BaHHE  BOIPOCOB,
CokpaTuueckuii 1uanor);

— oOcCyX/eHue CI0XHBIX U JTUCKYCCHOHHBIX BONPOCOB M MpobieM («3aiitMi MO3ULIUIO



(mIKana MHEHH )», IPOEKTUBHBIE TEXHUKH, «OJIMH — BABOEM — BCE BMECTE», «CMEHH MO3ULIUION,
«Jluckyccus B CTUIIE TEIEBU3MOHHOTO TOK-ILIOY», 1€0aThl, CAMIIO3UYM);
— paspemenue npodiem («epeBo pemennit», «Mo3roBoil IITypM», «AHAIN3 Ka3yCOBY);
— TBOPYECKHE 3aJaHMs;
— paboTa B MasbIX rpynmnax;
— UCII0JIb30BaHME CPEACTB MYJIbTUMENA (KOMIIBIOTEPHBIE KIIACCHI).

Jns Ui ¢ OrpaHMYEeHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI MPEYyCMOTPEHA OpPraHU3aIus
KOHCYJIbTALIUH C UCIIOJIb30BAHUEM IEKTPOHHOM MOYTHI.

4. OIICHO‘IHLIe CpeacTBa IJisl TEKYIIEro KOHTPOJIA YCII€BAEMOCTH H HpOMe)I(yTO'{HOﬁ
aTreCrTanum

4.1. DoHJ O1LIEHOYHBIX CPEaACTB AJIA NPOBEACHUSA TEKYHICI0 KOHTPOJIA

@DOH/J| OLIEHOUHBIX CPEJCTB JJIsl IPOBEACHUSI TEKYIIIETO KOHTPOJIS COJIEPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI [0 Y4eOHO Mporpamme;
— MPaKTHYECKHUE 3a/IaHMs 10 YIeOHOI mporpamme.

KoHnTpoJsbHbIe BOnpockl 110 y4eOHOM mporpamMmme

B mporecce moAroToBKM W OTBETaM HAa KOHTPOJIBHBIE BOIPOCH (DOPMHPYIOTCS U
ouenuBatorcst Bce Tpedyempie @I'OC m OOIl mns wampaienuss 03.03.03 Pammodusuka
(mpodune: Pagunodusnueckre METOAbI MO 00JacCTAM NMPUMEHEHHS (OMO(PHU3MKa) KOMITCTCHIINH:
OIIK-1, OIIK-2, TIK-1, TTK-2.

Huxe npuBoasTcs npuMepbl KOHTPOJIBHBIX BOMPOCOB ISl paboueii MporpaMMBbl.

[ToJTHBI KOMIUIEKT KOHTPOJBHBIX BOIPOCOB JUIsI BCEX Pa3JIeioB paboyeil mporpaMmsI
npuBogutcs B DOOC mucuurmmasl b1.5.10 «OOmwmit ¢gusuueckuii npakTukym (ATomMHas
buzuka)y.

2. Ilnanerapuas moaeab atroma Peseppopaa—bopa.

1. KakoB ¢u3uueckuit cMbIca uucesl M u N B 0000uieHHoi popmyne banesmepa?

2. KakoBbl [UIMHBI BOJH CaMbIX KOPOTKOBOJIHOBOM M JUIMHHOBOJHOBOW JIMHUH CepUU
[Tamena?

3. KakoBa JyiMHa BOJIHBI, COOTBETCTBYIOIIAsl rpaHulie cepun bansmepa?

4. KakoBa yacToTa roJIOBHOH IuHUM cepuu Jlalimana?

5. ATOMBI BOAOpOJa HAaXoAATCA B COCTOSHHUU ¢ N = 5. CKOJIBKO JIMHUN COAEPKUT €ro
CHEKTP U3ITy4eHUs?

6. B uem cocTout cyTh KOMOMHAIIMOHHOTO TIpUHITUTIA PuTiia?

7. Wcnonb3ys KOMOWMHAIIMOHHBIN NPUHIMII, MOKAXHUTE Ha OAHOM M3 NPUMEPOB, Kak
MO>KHO ITOJYYUTh 4acTOTY JJIsl BTOPOW JUITMHHOBOJIHOBOM JIMHUM cepuH [lameHa.

8. KakoBbl pazinnuus Mexay Mojesbio aroma Pesepdopna u teopueit bopa?

9. Tlouemy wmomens, aroma Pesepdopma HecoBMecTHMa C TPEACTABICHUSIMH
KJIaCCUYECKON QpU3UKu?

10. Pa3wsicaute cmbicn moctynaroB bopa. Kak ¢ nx momomibio 00BSICHUTh JTUHEHYATHINA
CIIEKTp aToma Bojopoja’?

11. Hcxons wu3 teopum bopa, ompenenuTe CKOPOCTb IBUKEHHS DIIEKTPOHA Ha
IIPOU3BOJIBHOM YHEPIETUUECKOM YPOBHE.

12. Omnpenenure MakKCUMAJIBHYIO JUIMHY BOJIHBI CBETa, IPU KOTOPOW BO3MOKHA
WOHM3ALMs aTOMa BOJOPO/1a, HAXOASIIEr0csl B OCHOBHOM COCTOSIHUH.

13. Kakyto suepruto (B 3B) nomxken umers (GOTOH, 4TOOBI IEPEBECTH aTOM BOJOPOJA U3
OCHOBHOT'O COCTOSIHUS B COCTOSIHME € N = 57



14. CpaBHuTE TIepBbIii GOPOBCKHil pasuyc i aToMa Bogoposa u s He'.

15. B yem 3akirodaroTcss IpOTUBOPEYHS M HEJOCTATKU Teopuu atoma bopa?

16. B yem cymnocts onbiToB @panka u ['epua?

17. Kakue 0CHOBHBIE BBIBOJIbI MOXHO CJI€JIaTh HA OCHOBaHUM OINbITOB @panka u ['epua?

18. Ilpm kakoM YCKOpSIONIEM TOTEHIMane OyaeT HaOMIoAaThcss pPE3Koe MaJCHHE
aHOJIHOTO TOKa B onbiTax @panka u ['epua, ecau TpyOKy 3alI0JTHUTH ATOMAPHBIM BOJIOPOAOM?

19. OObsicHUTe, HA KaKUX y4acTKax BOJBTAMIIEPHON XapaKTEPUCTHUKH HMEIOT MECTO
yIpyTHe U Ha KaKuX — HEYIPYTHUe CTOJIKHOBEHUS JIEKTPOHOB C aTOMaMHU.

5. YpaBHenus lllpeaunrepa u KBaHTOBasi TEOpHUsi aTOMA BOJIOPO/IA.

1. B ueM 3akiro4aeTcsi CTaTHCTUYECKasi MHTEPIpETalns BOTHOBON QyHKInmn?

2. Jlns kakux yacTull cripaBeyinBo ypasHeHue [lIpegunrepa?

3. Ilouemy ypaBuenue Llpenunrepa chopMyarpoBaHO KaK BOJTHOBOE ypaBHEHHE?

4. 3anuiuTe BpeMEHHOE M CTalMoHapHoe ypaBHeHus llIpenunrepa u npoaHanu3upynTe
uX.

5. CoBepiuuTe nepexo] 0T BpeMeHHOro ypaBHeHus LlpenuHrepa K cTallioOHaApHOMY.

6. 3anummTe OJAHOMEPHOE BpPEMEHHOE U cTanuoHapHoe ypaBHeHus lllpenunrepa u
pOaHATU3UPYHUTE UX.

7. 3anumMre BpEeMEHHOE M cTalroHapHoe ypaBHeHus lllpenunrepa B omneparopHoOi
dopme 1 poaHaNU3UPYHTE UX.

8. Kaxoil BbIBOJ MOKHO czenaTh, CpaBHMUB cTalMoHapHoe ypaBHeHue lllpeaunrepa c
yYpaBHEHHEM JJIs1 COOCTBEHHBIX 3HAUYCHUN U COOCTBEHHBIX (DYHKIIMNA?

9. Yto MOXHO cKa3ath 00 oniepatopHoit popme ypaBaenus Llpeaunarepa?

10. Kakag yactuua saBisiercss cBOOOIHOI?

11. Ilokaxkute, 4TO SHEPreTUUECKHUM CIIEKTp CBOOOIHO JBMIKYILEHCS YaCTULbI SBIISAETCS
HENPEPbIBHBIM.

12. Halinute coOCTBEHHbIE 3HAYEHU S DHEPIMH YaCTUIbl B OJHOMEPHOU «IIOTEHLIUAIbHON
sMe» ¢ OECKOHEYHO BBICOKUMH «CTEHKaAMHU.

13. KakoBa HauMeHbIIas SHEPrus 4YacTULbl B «IOTEHLIMAJIBHOW sMe» C OECKOHEYHO
BBICOKMMH «CTEHKaMU»?

14. OObscHUTE, TIOYEMY HaWHU3IIEE COCTOSHUE OCHUIUIATOpAa HE MOXET o0janarh
HYJIEBOU DHEPIUEH.

15. Kakumu cBOWCTBaMH MUKPOYACTUIL 00YCTIOBJICH TYHHEIbHBIN 2P heKT?

6. MHOro3/1eKTpOHHBIE aTOMBI.

1. 3anummre cranuoHapHoe ypaBHeHue Llpeannrepa ams Bo10po1010100HOM CHCTEMBI.
[TpuBenuTe npuMepsl BOAOPOJONOAOOHBIX CHCTEM.

2. Tlouemy Hambonee MOAXOMAIIEH KOOPAMHATHOM CHCTEMOW Ul pacCMOTPEHHUs aToma
BOJIOpoJia siBsieTcs cepuueckas? [Ipoanamm3upyiite (ka4eCTBEHHO) X0/ PEIICHUS! CTAIIMOHAPHOTO
ypaBHenus: llpeaunrepa mis aroma BoaopoAa B cCepHUecKHX KoopauHaTax. Kakue BBIBOIBI
CIIE/IYIOT U3 €r0 perieHus?

3. 3anummre cOOCTBEHHBIE 3HAUSHHUS SHEPIMHU JIEKTPOHA B aTOME BOJIOPO/Ia, ONpeierisieMble
pemenneM ypaBHeHus lllpenunrepa, m mnpoaHammsupyite ux. B dyeM ommumMe M CXOICTBO C
pe3yabraramu Teopun bopa?

4. Kakue BeTMUUHBI 17151 3JIEKTPOHA B aTOME ONpEJIENeHbl, €CIM U3BECTHBI KBAHTOBBIE YKCIIA
n, I um?

5. IloueMy kBaHTOBas MEXaHUKa HE MHCIIOJIB3YeT IMpPeACTaBICHUE OO0 3JIEKTPOHHBIX
opourtax? Uto XxapakTepu3yrT KBaHTOBbIC uucia N, | u m;?

6. Kakue BennuyuHBI, XapakTEpHU3YIOLIUME JJIEKTPOH B aTOME BOJOPOJA, KBAHTYIOTCS?
3anummTe COOTBETCTBYIOMINE (POPMYIIBI.

7. TlpencTaBbTe CHMBOJIMYECKYIO 3aIMCh 3JIEKTPOHOB B cocTostHusx ¢: 1) n =3, 1 =0, 1,
2;2)n=4,1=2;3)n=2,1=1.



8. KakoB ¢u3nueckuil CMBICH pacmpeAesieHus] TUIOTHOCTH 3apsia B SIEKTPOHHOM
obmnake?

9. Chopmynupyiite mpaBmia orbopa s OpOUTATHPHOIO M MAarHUTHOTO KBAaHTOBBIX
ymcel. Beerna i onu BoinonHA0TCS? Kak MOXKeT U3MEHSATHCS II1aBHOE KBAHTOBOE YUCIIO?

10. Kakue nepexonbl cooTBeTcTBYIOT cepun [lamena? Mcnosb3yidTe CHMBOJIMYECKYIO
3aMUCh COCTOSTHUM.

11. KakoB KBaHTOBO-MEXaHUYECKHI CMBICI TIEPBOTO OOPOBCKOTO pajauyca?

12. B 4yem oTiuuue BBIBOJIOB KBAHTOBOW MEXaHUKH M Teopuu bopa mis 1S-cocTosiHus
AJIEKTPOHA B aTOME BojopoAa?

13. DnekTpoH B aromMe BOAOpoJa HaxoIuTcs B IS-coctosinuu. Ompenenute Hambosee
BEPOSITHOE PACCTOSTHUE AJIEKTPOHA OT si/pa.

HpaKTuquKne 3aJlaHusA Mo y'{eﬁnoifl nmporpamme

B mporecce MOArOTOBKM M BBIMOJHECHUS TMPAKTUYCCKUX 3aaHuii (QOPMUPYIOTCS H
ouenuBatorcst Bce Tpedyempie @I'OC m OOIl mns wampasnenust 03.03.03 Pammodusuka
(mpoduine: Pagunodusnueckre METOAbI MO 00JacTAM NMpUMEHEHHS (OMO(PHU3MKa) KOMITCTCHIINH:
OIIK-1, OIIK-2, TIK-1, TTK-2.

Huxe npuBoasTcs IpUMephl MPAaKTUYECKUX 3a/1aHui AJist pabodeld mporpaMMBl.

[ToyHBI KOMIUIEKT MPaKTUYECKUX 3aJaHUM JJIs BCEX pasJielioB pabouell Mmporpammbl
npuBogutrcss B POC guctummmasl b1.b.10 «O0mwmii dusnyecknii npakTukyM (ATomHas

fl!I/I?;I/IKa ).

2. Ilnanerapuas moaeab atroma Peseppopaa—bopa.

1. Haiitu a1 BOAOpoaono00HOro HOHA paauyc N-ii OOPOBCKOM OpOMTHI M CKOPOCTh
AJIEKTPOHA Ha HEM. BpIUMCINTD 3TH BETMYMHBI Ui IEPBOIl OOPOBCKOW OpOUTHI aTOMa BOAOPOJA
u nona He".

2. Haiitu st BOgopoaonogo0HOro uoHa paanyc N-ii GOPOBCKOW OpOUTHI M CKOPOCTh
3JIEKTPOHA Ha HEeW. BBIUMCINTE 3TH BETUUMHBI [T BTOPOl OOPOBCKOM OpOMTHI aTOMa BOJIOpOIa
u nona Li™".

3. OnpenenuTs ajis aToMa BOAOPOJA M HoHa He': sHepruio cBA3M SIEKTPOHA B OCHOBHOM
COCTOSTHUU U MTOTEHIIM AT HOHU3ALINH.

4. OnpejenuTh IS aToMa BOAOpOAa M uoHa He': mepBwlii moTeHmuan BO3OYKICHUS
JUIMHY BOJIHBI T'OJIOBHOM JIMHUU cepuu JlalimaHa.

5. OnpenenuTh A aToMa Boopoaa 1 uona Li*": snepruio nonnsanmum.

6. OmpenenuTh s aToMa BojAopoja M HoHa He': ckopocTh dnmexTpoHa Ha BTOPOif
60poBCKOIt opOHTE.

7. OnpenenuTh I aToMa BOAOpoja ¥ MoHa He': KHHeTHdecKyio SHEpTHIO HIeKTPOHA B
OCHOBHOM COCTOSTHHUH.

8. Jlns atoma Bomopoaa u uoHa Li™" ompesenuTh: KHHETHUECKYIO SHEPTHIO HIEKTPOHA B
OCHOBHOM COCTOSTHHUH.

9. HaiiTi sHepruio nonmsanuu 11s noos He' u Li™™.

10. OnpesienuTh paauyc nepsoii GopoBckoit opouTs! 11 nona Li*" .

6. MHOr03/1eKTPOHHBIE aATOMBI.

1. HaiiTu BO3MOXHbIE 3HAUEHHS IMOJHBIX MEXaHMYECKUX MOMEHTOB 3JIEKTPOHHBIX
060JT0YEeK aTOMOB B COCTOSIHHSIX P 11 °D.

2. JlonucaTh HEIOCTAONINE KOMIOHEHTHI MYJIbTUIIJIETOB 2P3/2, 3D1, 4F5/2, SPZ, 5D4, 4P1/2,

3. BO3MOXHBI JIN CIIEYIOIINE COCTOSTHUSA: 281, %S0, *Po, 381/2, 281/2, 3Do, 2Dyy?

4. Kakue u3 CleAylomuX ONTHYECKUX MEePEX0J0B pa3pelIeHBbI: 281/2 — 2D3/2, 2P3/2 - 2D3/2,
1Sy—3py?

5. OnuH W3 3JIEKTPOHOB aToMa Telusi MMEeeT IJIaBHOE KBAHTOBOe uucio 1 apyroi 2.



3anucarth BO3MOXHBIE JJIEKTPOHHBICE KOHPHUTYpallMd M CIEKTPOCKOMUYECKHE O003HAYCHUS
COOTBETCTBYIOIIUX COCTOSTHUM.

6. Kakue cocrosinus Bo3moxHbl y P, D u F TepmoB, orpannyeHHble BEIMYMHON CIIMHA S
ot 0 10 5/2? 3anucath BO3MOXKHBIC CIIEKTPOCKOMTUYECKUE 0003HAYCHHS COCTOSTHHM.

7. Bo BHemHell 000J0YKE aTroMa HAXOIATCS TPH JJIEKTPOHA C OpPOUTAIHHBIMH
KBaHTOBBIMM uMciiamu 1, 2, 3. OnpeaenuTs BO3MOKHBIE COCTOSIHUS aToMa.

8. HaiiTu BO3MOXHBIC COCTOSHHUSI aTOMa yIrJepoja, JJIEKTPOHHAs KOH(UTyparus
koToporo 15° 2s? 2p 3d.

9. Haiitu ¢ nomoumiplo mnpaBuiaa XyHJa IOJHBIM MEXAaHUYECKHMM MOMEHT aroma B
OCHOBHOM COCTOSIHHH, €CITH €r0 HE3aIlOJHEHHAs MT0A000I04Ka COMEPIKUT CeMb (-3JICKTPOHOB.

Texymuit u pyOeKHBII KOHTPOJIb OCYHIECTBIISIOTCS MO KOHTPOJBHBIM BOIpPOCaM IO
M3y4aeMO# MUCIHIUIMHE, TI0 MUTOTaM BBIMOJHECHUS JTA0OPATOPHBIX PadOT W WHAWBHYaTbHBIX
MPAKTUYECKUX 3aJaHUH.

4.2. ®oH/ OLIEHOYHBIX CPE/ICTB /I MPOBEeHHs] IPOMEKYTOUHOH aTTecTAlUN

4.2.1. Bonpochl, BLIHOCHMbIE Ha 3a4eT MO AUCHHIUINHE «OO0mmMi (usnyeckuii
NPAKTUKYM (ATOMHAas pu3nka)» 1 Hanpasiaenus noaroropku: 03.03.03 Paguopusunka

B npornecce moarotoBku U caauu 3auera GOpMUPYIOTCS M OLICHUBAIOTCS BCe TpeOyeMble
®I'OC u OOII ansa nanpasnenus 03.03.03 Paguodusuka (mpoduins: Pagnodusndeckre MeToabt
no obnactsim npumenenus (onogpusnka) kommnerenuuu: OIIK-1, OIIK-2, T1K-1, TTK-2.

1. Muxkpomup. Macmtabsl. OKCHEepUMEHTalIbHbIE JI@HHBIE O CTPOEHHM aTOMa.
CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpaX, KOMOMHAIMOHHBIM NpuHUMO Putna,
tepMbl. Kitaccnueckas mozens aroma ToMmcoHa.

2. Onbitel Pesepdopna. SAnepnas mozpens aroma. BeiBon dopmynsl Pesepdopaa ans
paccessHUsI O.-4acCTHLL.

3. CrnenctBusi u3 onbITOB Pesepdopma. DxcrnepuMeHTambHas TpoBepka (HopMyisl
Pesepdopna. Ilnanerapnas monens atoma Pesepdopma. CronkHoBenue dvactuil. CedeHue
paccestHusl.

4. Mopens atoma Bopopoaa mo H. bopy. Teopus H. bopa nns atoma Bomopona.
IToctynatel bopa.

5. Jloka3aTenbCTBO CYLIECTBOBaHMS JUCKPETHON CTPYKTYphl SHEPreTHYECKUX YpOBHEH
aTOMOB.

6. OnbrTel @panka u I'epua.

7. CnekTpaibHBIE CEpUH BOJOPOIONIONIO0HBIX atoMoB. [IpuHiun cootBercTBusi. HemocraTku
Teopuu bopa.

8. T'mmoreza ne bBpoiins M ee HSKCIEpUMEHTAIBHOE TIOATBEPKICHUE Ha TpPHMEpe
JTU(PPaKLUU 3JIEKTPOHOB, AaTOMOB, HETPOHOB.

9. Onwithl [leBuccona — Jxepmepa u TomcoHa.

10. BonnoBoit nmaker. CTaTUCTHUECKUH XapakTep CBA3M KOPIYCKYJSPHBIX U BOJHOBBIX
CBOMCTB.

11. OcHOBBI KBAHTOBO-MEXAHMUECKOTO MPEACTABICHUS O CTPOCHUU aToMa.

12. VpaBuenue lllpenunrepa mis atoma Bomopona. PU3WYECKHI CMBICT KBAaHTOBBIX
yucen. [IpaBuna or6opa.

13. ATtoMmbl mIenOYHBIX MeTauioB. CIEKTPBI aTOMOB MIETOYHBIX MeTauioB. Cepuu B
CIEKTpax IIETOYHBIX METAJIIOB U UX MPOUCXOKIEHHE. 3aKOH Mo3H.

14. T'unore3a Ynen6eka u ['ayncmurta. CriH 37€KTpOHA.

15. Mpunuun Ilaynu W 3amoiHEHHE ATOMHBIX COCTOSIHUH DSJEKTPOHAMHU. ATOMHBIE
000JI04KH ¥ TOA000JI0UKH. DNIeKTpoHHas KoHpurypauus. O0bsiICHEHHE TEPUOIUIECKIX CBONCTB



U CTPOEHHUsI CUCTEMBI 2IeMEeHTOB [[.MeHnneneesa.

16. TlomHbIi MarHUTHBIA MOMEHT OJHOJJIEKTPOHHOTO aroMa. | MpOMarHWTHOE
OTHONICHHE TSI OPOUTAILHBIX MOMEHTOB. DHEPTHUsl aTOMa B MAarHUTHOM IIOJIC.

17. Onwrrel HTepHa u ['epiaxa.

18. CrionTaHHOE W BBIHYXACHHOE (MHAYIIMPOBAHHOE) M3lyueHHue. DU3NYECKHUE OCHOBBI
noctpoenus OKI'. Baxueitmme tunsl OKI'. OcHoBHble KOMIOHEHTHI Jiazepa. CBOWCTBA U
XapaKTEPUCTHKU JIA3EPHOTO U3JIyUEHUSI.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUSHHSI MHBAIUIOB U JIUIL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBS TPEAYCMATPUBACTCS UCIIOJIH30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WHBAIWAOB TIPOIEAypa OICHWBAHUS pE3YyNbTAaTOB OOYUYEHHs 110 JAUCHUILUIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[pouienypa oneHWBaHHs PE3yJAbTaTOB OOYYEHHS WHBAIWAOB M JIMI C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMHA  37I0pOBbsl 110 JUCHMIDIMHE (MOIYJIIO) TIPEIyCMaTPUBACT MPEIOCTABICHUC
uHpopmain B ¢popMax, aJanTHPOBAHHBIX K OrPAHUYCHHSM UX 3JI0POBbSI M BOCIIPHATHS
UHGOpPMAIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHUTEepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS IV CHUILTHHBI (MOIYJIA)

5.1. OcHoBHas1 JIUTEpaTypa:

1. bapxoB A.Il, Hopomr B.C., Jlsicenko B.E., Hukutun B.A., IIpoxopos B.IL,
XotusHckas E.b. Atomuas ¢usuka: yuebHo-meToauueckoe nocooue.— Kpacnonap: KyOanckuii
roc. yH-T, 2016.

2. DnexTpoHHBIM Kypc «Pu3mka atomay (BKIOYaeT B cels: 1) 3JIEKTPOHHBIA Kypc
JIEKIHIA; 2) KOHTPOJIbHBIE BOIPOCH MO pasjesiaM yuyeOHOro Kypca; 3) mpakTUYecKHe 3alaHusl 1o
paznenam yueOHOTo Kypca; 4) TECTHI IO pa3jesiaM yIeOHOTo Kypca); peKUM JTOCTYTIA:

http://moodle.kubsu.ru/

3. Hpomor W.E. KsantoBas ¢usuka. OCHOBHBIE 3aKOHBI: YydeOHOe TmocoOue
[OnexTpoHHBIH pecypc]: yueb. mocobue — OnekTpoH. AaH. — MockBa: M3aarenbcTBo
«JIaboparopus 3nanmiiy, 2017. — 261 c. — Pexxum gocrymna:

https://e.lanbook.com/book/94103

4. Uponos U.E. 3agaun mo obmeit ¢pusmke [DIeKTpoHHBIN pecypc]: yuebd. mocobue —
OnexTpoH. AaH. — Mocksa: M3narensctBo "Jlaboparopus 3Hanuit", 2014. — 431 c. — Pexum



http://moodle.kubsu.ru/
https://e.lanbook.com/book/94103

Jocryna:
https://e.lanbook.com/book/66335

Jlj11 OcBOGHMS AUCHMILIMHBI HHBAJIUIAMH U JIUIIAMHA C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«JTanb» u «fOpairy.

5.2. lono/iHUTEIbLHAS JIUTEPATYpPA:

1. Bynkep . AtomHas ¢usuka [DnekTpoHHBINH pecypc]: ydued. mocobue / JI. byakep, /.
Kum6emn, J[. JeMwib. — Dnektpod. naH. — MockBa: ®@usmariur, 2010. — 396 c. — Pexum
JOCTyTa:

https://e.lanbook.com/book/48253

2. Illmonsckuit D.B. Atomuas ¢wusuka. Tom 1. BBeaeHume B aromMHyr (QU3HKY
[DnexTpoHHBIH pecypc]: yued. — DnextpoH. gaH. — Cankr-IletepOypr: Jlans, 2010. — 560 c. —
Pexxum pocryna:

https://e.lanbook.com/book/442

3. lInonsckuit D.B. Atomuas ¢usuka. Tom 2. OCHOBBI KBaHTOBOM MEXaHUKH U
CTPOCHHE 3JICKTPOHHOW 000JOYKM aToma [DIEKTPOHHBIM pecypc]: y4eO. — DJIEeKTpOH. JaH. —
Cankr-IlerepOypr: Jlanp, 2010. — 448 c. — Pexxum nocryna:

https://e.lanbook.com/book/443

5.3. Illepuoauyeckue u3IaHusl:

B mupe Haykn

XKypHan skcriepuMeHTalIbHON U TeOPEeTUYECKON (PU3UKU

W3Bectus poccuiickoii akagemMuu Hayk. Cepusi pusmaeckas

WnxenepHo-pru3nyecKuii xKypHal

[TuceMa B KypHaJ SKCIEPUMEHTAIBHON U TEOPETUUECKON (DU3UKHU

VYenexu (u3NYeCKUX HayK — €KeMECSYHbIH KypHajl. DJIEKTpOHHas BepcHs JKypHaua:
aHHOTaluu, cTatbu B popmate pdf

6. Ilepeyenr pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX [IJISI OCBOCHUS JUCHHILINHBI (MOYJIs1)

1. Dnextponnas 6ubmHorexa FOPAWT: www.biblio-online.ru

2. DnekTpoHHO-OnbOIHoTeyHas cucrema JIAHD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHoe OKHO 10cTyIa K 00pa3oBaTeIbHBIM PECypcaM»:
http://window.edu.ru/window

4. bubnuoreka 3J1eKTPOHHBIX y4eOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBaHHBIN TeMaTHUECKUH KaTajor MHTepHET pecypcoB 1o (pu3mke:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENBHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor Hay4HBIX peCypcoB:

http://www.scintific.narod.ru/literature.htm

8. bonbIas HayyHas 6uOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHBIN 00pa3oBaTeIbHbIN MOpTA:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTemMaTnyeckas 6nbdianoreka caiita EQWorld:



https://e.lanbook.com/book/66335
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/442
https://e.lanbook.com/book/443
http://www.biblio-online.ru/
https://e.lanbook.com/
http://window.edu.ru/window
http://www.book-ua.org/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/

http://eqworld.ipmnet.ru/ru/library/physics/
11. Jlexuu no pusuke s BY30B:
http://physics-lectures.ru/

13. Texauueckas OnOIMOTEKA:
http://techlibrary.ru/

7. MeToauveckne yKazaHusi AJs OOyYAlOIIMXCH IO OCBOEHMI) IHCHMILIMHBI
(Momy.Jis)

Jlexuust siBisieTcsl OMHOM U3 (POPM HM3Y4EHUS! TEOPETUUYECKOI0 MaTepuala 1o AUCLHUILIMHE.
B xone neKIMOHHOroO Kypca MpPOBOJIUTCS H3JI0)KEHHE COBPEMEHHBIX HAy4YHBIX IOAXOJOB U
Teopuil. B TeTpamy nis KOHCIEKTUPOBaHMS JICKLMH HEOOXOAMMO UMETh IOJIA, TJe MO XOAY
KOHCIIEKTUPOBAHMUS  JIETAIOTCS  HEOOXOIWMBbIE  MOMETKH.  3amuch  JOJDKHBI  OBITh
n30MpaTeNbHbIMU, IIOJHOCTBIO CIIEAYEeT 3alKChiBaTh TOJNBKO omnpeneneHus. B KoHcnekTe
IPUMEHSIOT COKpPALIEHUE CJIOB, YTO YCKOPSIET 3alUCh. Bonpockl, BOZHUKAIOLIME B X0JI€ JEKLUHY,
pEKOMEH/yeTCcs 3aluChlBaTh Ha TOMSIX UM I0CIE€ OKOHYaHMs JICKIUM OOpaTHThCA 3a
pa3bsiCHEeHHEM K mpenoaaBarento. HeoOXoaumo akTUBHO paboTaTh ¢ KOHCHEKTOM JICKIHH:
1I0CJIE OKOHYaHMs JIEKLIMM DPEKOMEHIYETCs IepeYuTaTb CBOM 3allMCH, BHECTU IIONPAaBKU U
JIOTIOJTHEHUS.

OnHUM M3 OCHOBHBIX BHUJIOB JI€ATEIILHOCTH CTYJEHTA SBISETCA CaMOCTOsATeNbHas paboTa,
KOTOpas BKJIIOYAET B ce0s M3y4eHHE JICKIIMOHHOTO MaTeprala, Y4eOHUKOB M YI€OHBIX MOCOOHIA,
HOJArOTOBKH K BBIMOJHEHUIO J1JAOOPaTOPHBIX paboT M O(QOPMIICHUIO TEXHUUYECKUX OTYETOB IO
HUM, a TaK >K€ IOJTOTOBKM K IPAKTUYECKUM 3aHATUSAM H3Yy4EHHEM KpaTKOH Teopuu B
3aJayHUKaX U PELICHUH JOMAIIHUX 3aJaHuM.

ComnpoBOXKIIEHHE CaMOCTOSITENILHOW pPabOTBhl CTYJEHTOB MOXXET OBITh OPTaHU30BAHO B
CIIeAyOUMX Gpopmax:

— COCTaBJICHUEM WHJMBUYaJbHBIX ILJJAHOB CaMOCTOSITENILHOM padOThl KaXKJIOro U3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUAOB 3aHATHH, OPM U CPOKOB IIPEJICTABICHHSI PE3YyIbTATOB;

— TIPOBEJACHMEM KOHCYJIbTAalUN (MHIMBUIAYaJIbHBIX WJIM TPYMNIOBBIX), B TOM YHUCIE C
IPUMEHEHHUEM JIMCTaHIIMOHHOM cpeibl 00yUeHHUs.

Kpurepuii onenkn 3(ppeKTUBHOCTH CaMOCTOSITENHFHON pabOThl CTY/IEHTOB (popMUpyeTCs
B XOJI€¢ NPOMEXYTOYHOIO KOHTPOJIS NPOLECCA BBINOJHEHUS 3aJaHUl M OCYLIECTBIIAECTCS Ha
OCHOBE pa3jM4YHbIX CIIOCOOOB B3aUMOAECHCTBHUSI B OTKPBHITOM HHPOPMAIIMOHHOM cpelne u
oTpakaeTcs B TIpolecce (OPMHUPOBAHUS TaK Ha3bIBAEMOTO «AJIEKTPOHHOrO HOpTdens
CTYJCHTa».

B coorBercTBMM € O3TUM TINpU NPOBEICHUM OIEPATUBHOTO KOHTPOJS MOTYT
UCIIOJIb30BAaThCS KOHTPOJIbHBIE BOIPOCH Kak K BBINOJHSAEMBIM paboTaM 1ab0paTOPHOTO
NpakTUKyMa, TaKk M K COOTBETCTBYIOIIMM pa3felaM OCHOBHOM AMCHUIUIMHBI «OO0muii
¢uznueckuit npakTUKyM (ATOMHas (QU3HKA)».

KoHTpob OCylIECTBISETCS MOCPEACTBOM IPOBEPKU OTUETA CTYINEHTOB IO KAKIOW U3
BBIMIOJTHEHHBIX ~ J1a0OpaTOpHBIX pabdoOT M pe3yiabTaTaMM OTBETOB Ha COOTBETCTBYIOILKE
KOHTPOJIbHBIE BOIIPOCHI.

[To wrToram BBHIIOJHEHHS] KaxaoW J1abopaToOpHOl pabOThl CTYAEHT COCTABIISIET
NOAPOOHBIM MMCbMEHHBIN OTYET, ONMUPAsACh HAa KOTOPBIA JIOJKEH B Oecelie ¢ IperojaBaTesieM
IPOJEMOHCTPUPOBATh  3HAHHE  TEOPETUYECKOr0 U AKCIEPUMEHTAJIbHOTO  Marepuaa,
oTHocsmerocs k padore. IIpoBepka 3HaHMI CTyAEHTa OCHOBaHAa Ha KOHTPOJIBHBIX BOIIpPOCax,
NPUBEICHHBIX B  ONUCAaHUU pabOThl U  JIOMOJHUTENBHBIX  BOMPOCAX, KaCAIOIMIUXCS
COOTBETCTBYIOLIMX pa3fesioB OCHOBHOM auciuminHbl «OOmui (u3nyeckuii mpakTUKyM
(Atomuas ¢usuka)». I[locne BBIMOTHEHUST J1A0OPATOPHOW PAOOTHI CTYNEHT MPEAOCTaBISACT
OTKOPPEKTUPOBAHHBIN B XOJI€ 3AILUTHI MIMCbMEHHBIN OTYET O HEH.

HononuutenbHass @Qopma KOHTpoJdisi A(G(EeKTHUBHOCTH YCBOGHHMS MaTepuala U
nproOpeTeHus] NMPaKTHUECKUX HABBIKOB 3aKJIOYAETCsl B OTKPHITOM MHTEPAaKTUBHOW 3aliuTe


http://eqworld.ipmnet.ru/ru/library/physics/
http://physics-lectures.ru/
http://techlibrary.ru/

paboThl Ha YCTHOM BBICTYIJICHHM IEpe] ayauTOpHel COKYpPCHHKOB. B sTOoM ciydae 3amura
MIPOXOJUT B peXKHME KPaTKOro JA0KJIaJa Ha KOH(GEPEeHIINH.

ConpoBoKI€HHE CaMOCTOATENBHON PadOThI CTYAEHTOB TAKKE€ OPraHU30BAHO B CIIEAYIOIIMX
dbopmax:

— BBIIIOJIHEHHUE CEMECTPOBON KOHTPOJIBHOM pabOThI 10 MHMBHIyaIbHBIM BapHAHTaM;

— YCBOEHHE, JONOJHEHWE U BHUKaHUWE B pa3Oupaemble paszieibl AUCHUILIUHBL IPH
IOMOIIM 3HAHUHM TMOJIy4YaeMBIX II0 CPEACTBAM H3Yy4YCHHUS PEKOMEHAYEMOH JUTEpaTypsl |
OCYIIECTBIISIEMOE ITyTeM HalucaHus peepaTUBHBIX padoT;

— KOHCYJIbTAIlMHM, OPTraHU30BaHHBIC I Pa3bsICHEHUS NPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITENIbHOM H3Y4YEHHH TeX WJIM MHBIX aCHEeKTOB pa3fesioB yCBamBaeMoil mHbopManuu B
JTUCLUATUIMHE.

K cpencrBam oGecnieueHuss OCBOEHUS AUCHMILTUHBI «OO0mMA (U3NYECKUN MPAKTHKYyM
(AtomHas GpuU3MKa)» TAKKE OTHOCUTCS Y4eOHO-METOAMYECKOE TOCOOUe 10 aTOMHOU (DU3HKE:

bapxos A.Il., Hopom B.C., JIsicenko B.E., Hukutun B.A., IIpoxopos B.II., XoTHaHCKast
E.b. Atomuas ¢usuka: yuebHO-MeTonuueckoe mocodoue.— Kpacnonmap: Kybanckuii roc. yH-T,
2016.

K cpencrBam oOecnieueHusi OCBOEHUS AUCHMILIMHBL «OOMMNA (U3NYECKUI NPAKTUKYM
(AtomHas ¢u3MKa)» TaKKE OTHOCSITCS SJICKTPOHHBIE BAPUAHTHI JOIMOJHUTEIBHBIX YYEOHBIX,
HAYYHO-TIOMYJISIPHBIX W HAYYHBIX U3aHUHN 10 SACPHOH (PH3HKe.

PexoMenayercst cnenyrommii rpaguK W KaJeHAAPHBIA IJIAH CAMOCTOSTEIBHOU PabOThI
CTYJICHTOB 110 Y4eOHbIM HenemsiM (5 Hellenb):

TunosBble 3a1aHusl AJI CAMOCTOSITEIbHOI PaGoThI CTYIEHTOB

Kon- dopwma npe- Ciparn

o BBITIOJI-
Tema wnu 3aganue TeKyIen padoThl BO CTaBJICHUS
TEMBI HEHUs
4acoB pe3yabTaTOB
(menenn)

1 | BeexneHue B aTOMHYIO (PU3HUKY 3 YeTHBII  OTBET. 1
TexkcToBBIM
JIOKYMEHT.
OtBeTHI Ha
KOHTPOJIbHBIE
BOIPOCHI.
Brimonnenue
MPAKTUYECKUX
3aJlaHUMH.

2 | [Inanerapnas mozens aroma Pezepdopaa—bopa 3 YCTHBIE  OTBeT. 1
TekcToBbIN
JIOKYMEHT.
OTtBeThI Ha
KOHTPOJIbHBIE
BOIIPOCHI.
Beinonnenue
MPAKTHYECKUX
3aJlaHUM.

3 | YpaBuenus lllpenunrepa u kBantoBas teopusi | 3,9 | YcTHBIA  OTBeT. 1
aToma BOJIOpoza TekcToBbI
JTIOKYMEHT.
OT1BeTHI Ha
KOHTPOJIbHBIC




BOIPOCHI.
Brmonaenue
MPAKTUYECKHUX
3aJaHU.

4 | MHOT03JIEKTPOHHBIE aTOMBI 3 YCTHBIE  OTBeT. 1
TekcToBbIi
JOKYMEHT.
OTtBeThI Ha
KOHTPOJIbHBIE
BOIIPOCHI.
Brinonnenue
MPAKTUICCKHIX
3aJaHUH.

5 | OnTuueckre KBaHTOBbIE FEHEPATOPHI 3 YeTHBII  OTBET. 1
TekcToBBIN
JIOKYMEHT.
OtBeThI Ha
KOHTPOJIbHBIE
BOIPOCHI.
Bremonuenue
MPaAKTUYECKUX
3aTaHHH.

Hroro: 15,9 5

B OCBOCHUM MUCHMIUIMHBI MHBAJIHAAMU U JIUIAMH C OrPAHUYCHHBIMH BO3MOXKHOCTSIMU
30pOBbsi OOJBIIOC 3HAYCHHE WMEET WHIMBUAyalbHas ydeOHas pabora (KOHCYIbTAIMH) —
JIOTIOJIHUTEITBHOE Pa3bsiCHEHHE YU4eOHOTO MaTeprala.

WunuBuayanbHbie KOHCYJIbTAlMM MO mpeaMmery (B ToMm ymcie 4depe3 email, Skype wim
viber) sBisIOTCS BaXHBIM (HAaKTOPOM, CIOCOOCTBYIOLIMM WHIMBHAyaTH3alMd OOYYCHUS U
YCTQHOBJICHHIO BOCIUTATEIFHOTO KOHTAKTa MEXAY TMperojgaBaTeieM H  00yJaroIuMcs
WHBAJIUIOM HJIH JIUIIOM C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYIIECTBICHHH
o0pa3oBaTeIbHOIO NpoLecca 10 JMCHUILINHE (MOYJII0)

8.1. [lepeuenb HHPOPMAIMOHHBIX TEXHOJIOT U

WNudopmanronnpie 00pa3oBaTeNbHbIE TEXHOJOTHH BO3HUKAIOT TPH HCIOJIB30BAaHHEM
CpeACTB HMH(OPMAIIMOHHO-BBIUUCIUTENbHOW TeXHUKH. OOpazoBaTelbHYIO cpeny, B KOTOPOH
OCYIIECTBIIIOTCST 00pa3oBaTeNbHbIe HH(POPMAMOHHBIE TEXHOJIOTUH, OMPEACIAIOT padoTaromue
C Hell KOMITOHEHTBI:

— TeXHHYecKast (BUI UCTIOIh3yEMBIX KOMITBIOTEPHOW TEXHUKHU M CPEJICTB CBS3H);

— TMpOrpaMMHO-TEXHHMYecKas (TMporpaMMHBIE CpeICTBa MOJACPKKH peaTn3yeMoin
TEXHOJIOTHH 00Y4YEeHHUS);

— OpraHu3allMOHHO-METOAMYecKass (MHCTPYKIHMHM YYallUMci M TpenoiaBaTessM,
opraHusaiys yaeOHOro mnpoiiecca).

ITon oOpa3oBaTenbHBIMM TEXHOJOTMSIMM B BBICIIEH IIKOJE TOHUMAETCS CHCTEMa
HAYYHBIX ¥ WHXXCHEPHBIX 3HAHMI, a TaK)XK€ METOJOB M CPEICTB, KOTOPHIE MCIOIB3YIOTCS IS
co3zaHus, cOopa, mepeaayd, XpaHeHHss W oOpaboTkM MHOpMalLUMU B HpeAMETHOW o0iacTu
BhICIICH MIKOJBI. POpMHpYeETCsl TpsiMasi 3aBUCHMOCTh MEXAY d(PPEKTHBHOCTHIO BBITOITHEHHUS
y4eOHBIX MPOTPaMM U CTENEHbIO WHTETPAllMM B HHUX COOTBETCTBYIOIIMX HH(POPMALMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.




WNudopmannonnas obOpa3oBarenbHas cpela MpeACTaBisieT coboil MHPOPMALUMOHHYIO
cUCTEMY, OOBEIMHSIONIYIO MOCPEICTBOM CETEBBIX TEXHOJIOIUH, MPOrpaMMHbBIE U TEXHUYECKHE
CpeAcTBa,  OpraHU3alMOHHOE,  METOJMYeCKOe W MareMaThueckoe  oOecrieueHwue,
IpeJHAa3HAYCHHOE JUIl TOBBIEHUS A(PGEKTUBHOCTH U JIOCTYIIHOCTH 00pa30oBaTeIbHOIO
nporecca MoAroTOBKH CIELHAINCTOB.

XapakTepHoil uepToil 00pa30BaTENILHOW cpellbl ABISAETCS BO3MOYKHOCTh CTYIEHTOB U
npernojaBareneil oOpamarbcs K CTPYKTYPUPOBAaHHBIM y4EOHO-METOIMYECKHM MarepHajam,
0o0yyaroImuM MyJIbTUMEIUHHBIM KOMIUIEKCAM BCEro YHHUBEPCUTETa B JIH000€ BpeMs U B JHOO0H
TOYKE MpocTpaHcTBa. [ToMHMO NIOCTYymHOCTH y4yeOHOTO Marepuajia, HEOOXOIUMO 00ecreuuTh
00yyaeMOMy BO3MOKHOCTb CBSA3H C MPENOAABATENEM, IOJIYyUeHNE KOHCYJIbTAlUY B OH-JIAlH WK
odd-naiftH pexuMax, a TaKKe BO3MOXHOCTH IOJYYCHHS WHAWBUIAYAIBHOM «HABUTALUU» B
OCBOCHMM TOro MJIM HMHOro mnpeamera. CTyaeHTbl OyAyT CTPEMHUTbCS K T'MOKOMY pEXUMY
00y4eHHUsl, MOAYJIbHBIM MpOrpaMMaM C MHOTOYMCIEHHBIMHU IOCTYIUIEHUSIMU U OTYHMCIICHUSIMU,
KOTOpBbIE M103BOJIAT HAKAIJIMBATh 3a4ETHbIE €MHHULIbI, CBOOOTHO NEPEBOIUTHCS U3 OJHOIO By3a B
JpPYrol € y4eTOM MpPEIbIAYLIEr0 OINbITAa, 3HAHUN M HaBBIKOB. [lo-mipekHEMY BaKHOM I
CTYACHTOB OCTAaHETCSd BO3MOXHOCTb JIMYHOTO Pa3BUTHUA M INPO(GECCHOHAIBLHOIO pOCTa;
IpPOrpaMMbl TMOJYYEHHs] CTENEHH U KOPOTKHE KYpPChl, BO3MOXHO, OyIyT IO0Jb30BaThCs
OJIMHAKOBBIM CIPOCOM; PE3KO BO3pacTeT MOTPeOHOCTh B IporpamMmax IMpoecCHOHAIbLHOIO
00y4€eHHUs U aCIUPAHTCKUX MpOrpamMmmax.

HNudopmanvoHHbIEe TEXHOJOTMH MOTYT OBITh HCIIOJIb30BaHbl MPU OOYYEHUH CTYICHTOB
HECKOJBKMUMH criocobamu. B camom mpocToMm citydae peanbHBIM ydeOHBIN MPOIECC UIET IO
OOBIYHBIM ~TEXHOJOIUAM, a UHGPOPMALMOHHbIE TEXHOJOTUM IPUMEHSIOTCS JIUIIb IS
IIPOMEXYTOUHOTO KOHTpOJIS 3HAHUM CTYJEHTOB B BHJE TECTHUPOBAHUSA. IJTOT MOAXOA K
OpraHu3aluy 00pazoBaTEIbHOIO MpoLecca MPEICTABIAETCA 0UE€Hb EPCIEKTUBHBIM BBUY TOTO,
YTO IPU €ro JOCTaTOYHO LUIMPOKOM HCIIOIb30BAaHUM YHUBEPCUTET MOXKET MOIYYUTh CEPHE3HYIO
SKOHOMHIO CPEJICTB M3-3a 0o0jiee HU3KOH CTOMMOCTH MPOBEJIEHHS CETEBOI0 KOMIIBIOTEPHOTO
TECTUPOBAHUS 110 CPABHEHMIO C ayIUTOPHBIM.

IIpumenenune o6pazoBaTeabHBIX HHPOPMALIMOHHBIX PECYPCOB B KaUECTBE JAONOJHEHHUS K
TpaJMLIMOHHOMY Yy4eOHOMY TIpolieccy HMMeeT OoJbllloe 3HAYeHHE B TeX Ciydasx, Korja Ha
KayecTBEHHOE YCBOEHHE o0beMa yueOHoro matepuana, npeaycMmorpeHHoro I'OC, He xBataer
ayIUTOPHBIX 3aHATUHN MO yuyeOHOMY miaHy. Kpome Toro, Takas ¢opma opraHnuszanuu yueOHOTo
npoliecca OYeHb BakKHA MPU HEOAMHAKOBOW HayalbHOM MOJrOTOBKE 00YUYaIOIIUXCS.

Cnenyer 0COOEHHO MOAYEPKHYTh, UTO MPU TAKOM MOJXOJI€ KpaiiHE Ba)KHO 00ECHEeYUTh
VMHTCHCUBHBI KOHTPOJb CTENEHU YCBOEHUs Marepuasna. Kak mnpaBuio, mo KaxIou Teme
IPElyCMOTPEHO OO0JbILIOE 110 00BEMY KOHTPOJIBHOE 33JaHUE WM KOHTPOJIbHOE TECTUPOBAHHE.

Takum  00pa3oM, HAKOIUIGHHBIH  ONBIT  NPUMEHEHHS  HMHOOPMAIMOHHBIX U
JUCTAHIIMOHHBIX TEXHOJIOTUH B Yy4eOHOM IIpoIecCeé B PA3JIMYHBIX BapHaHTax IO3BOJISET
TOBOPUTh 00 OMNpEAETICHHBIX MPEUMYIIECTBaX MOAOOHBIX (OPM OpraHHU3aluu Yy4eOHOro
mporuecca:

— CTaHOBHUTCA BO3MOXXHOM TNPUHUIUIHNAIBHO HOBAas OPraHM3alMsl CaMOCTOSITEIBLHOU
paboTHI CTYIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOT0 Mpolecca;

— Y CTYZIEHTOB HOSBIISIETCSI JOMOJTHUTEIbHAS MOTUBAIUS K I03HABATEIbHOM 1€ TEIbHOCTH;

— JIOCTYITHOCTb y4eOHBIX MaTE€pHUaIOB B JIF000€ BPEeMS;

— BO3MOKHOCTb CaMOKOHTPOJISi CTEIEHHW YCBOEHHUS MaTepualia IO KaXIOH Teme
HEOTPAaHUUYEHHOE KOJIMUYECTBO pa3s.

8.2. IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecrevyeHust
1. Onepanunonnas cucrema MS Windows (© Microsoft Corporation).

2. Uurerpuposannoe opucHoe npuinokeane MS Office (© Microsoft Corporation).
3. TIporpammHOe obecriedeHue sl OpraHU3aluy YIPABIIEMOro U 6€30MacHOro I0CTyIa



B lHTEpHET.

Ne moroBopa

[lepeueHb NTMIIEH3MOHHOIO IPOrPaMMHOI0 00€CIEYEHHUS

Kontpakt Nel104-ADD/2016 ot
20.07.2016

[Tponnenne noamucku Ha 2016-2017 yueOHBIIM roa HA
nporpaMMHoe obecrieueHue komnanuu Microsoft mo
nporpamme «Academic and School Agreement mis
KOMITBIOTEPOB U cepBepoB KyOaHCKOTO TOCyIapcTBEHHOTO
YHHBEPCUTETA U €ro (QUITHAJIOB!

DsktpSchool ALNG LicSAPk MVL

Hor. Ne77-AD®/223-D3/2017
or 03.11.2017

[Tonmucka Ha 2017-2018 yueOHbIi TOA HA TPOTPAMMHOE
obecrieueHrne B paMKax IMporpaMMbl Kommanuu Microsoft
“Enrollment for Education Solutions” 111 KOMIOBIOTEPOB U
cepBepoB Ky0aHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA H €TI0
¢brmanos:

DsktpEdu ALNG LicSAPKk MVL

4. TlporpamMmMHOe obOecrieueHue ISl Oe30macHOl paboThl Ha KOMIIbIOTEpEe — (hailIOBBIiA
AHTHBHPYC, IOYTOBBII AaHTUBUPYC, BEO-aHTUBUPYC U CETEBOW IKPaH.

No moroBopa

[lepeueHb NTMIIEH3MOHHOTO MPOrPaMMHOI0 00eCeYEeHUs

KontpakT Ne69-ADD/223-D3
or 11.09.2017

KOMITIEKT aHTUBHPYCHOTO TIPOrPaMMHOTO 00ECIICUCHHUS
(TIpojUIeHKE MPaB MOJIb30BAHUS ):

AnTHBHpYCHAs 3amUTa GU3NMYECKUX PadOYNX CTAHIMNA U
CEPBEPOB:

Kaspersky Endpoint Security ans 6usneca — CtaHaapTHBIN
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBUpYCHAsI 3alllUTa BUPTyaabHbBIX cepBepoB: Kaspersky
Security ans BUpTYyaabHBIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3ammTa moYTOBOIrO cepepa ot criiama: Kaspersky Anti-Spam
mis Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHUBHpYCHAs 3alllUTa BUPTyanbHbIX pabounx cranuumii (VDI):
Kaspersky Security ans BuptyanbHbix cpea, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational
Renewal License

5. Cucrema xommbioTepHoit maTemaTuku MATHCAD ¢ HeoOXOAMMBIMU TMaKeTaMu
pacmmpennii (© Parametric Technology Corporation).

6. Cucrema xomnerotepHoit marematnku MATLAB + SIMULINK ¢ nHeoOxoaumbiMu
tynookcamu (© The MathWorks).

No noroBopa

Hepequb JIMICH3WOHHOI'O MTPOTPAMMHOT'O obecreueHust

KonTpakt Nel115-OAD®/2013
ot 05.08.2013

[Tpoasienre nporpaMMHOM MOAJIEPKKH U TPHUOOPETEHUE MPaB
N0JIb30BaHUs IPUKJIAIHBIM IPOTPAMMHBIM 00€CTIeYeHUEM

MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Konrtpakt Nel127-A2®/2014 ot
29.07.2014

HpeIIOCTaBJICHI/IC 6CCCpO‘-IHBIX IMpaB MMOJIb30BAHUA
porpaMMHBIM 06ecnequHeM, BO3MOXXHOCTB 3arpy3Ku
JIMIIECH3UOHHOI'O IMTPOTrpaMMHOTO obecneueHus qucpes I/IHTepHCT:

Mathworks




MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. Ilepeuenb HH(POPMALTMOHHBIX CIPABOYHBIX CHCTEM

1. Dnextponnas 6ubnuoreunas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru
2. Uudopmanmonnas cuctema «EanHoe OkHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window
3. PyOpukon — kpynHelmmii sHIukIoneanyeckuit pecypc Murepuera:
http://www.rubricon.com/
4. AHHOTHPOBaHHBIN TeMaTU4YECKUi KaTanor HTepHeT pecypcoB o pusuke:
http://www.college.ru/
5. Karanor Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonbmas Hay4yHast OuOIMOTEKA!
http://www.sci-lib.com/
7. EcTecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAa:
http://www.en.edu.ru/catalogue/
8. Texuuyeckas OMOIHOTEKA:
http://techlibrary.ru/
9. dusnueckas SHIUKIIONEINS .
http://www.femto.com.ua/articles/
10. Akagemuk — CrnoBapu U SHIUKIIONEINU Ha AKaJeMUKeE!
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/
11. Bukuneaus — cBoOOIHAs SHITUKIONEINS.
http://ru.wikipedia.org/wiki/
[Topran «AtoMHas GpuznKa»
http://ru.wikipedia.org/wiki/Atomuas_cdusuka/
[Topran «Atom»
http://ru.wikipedia.org/wiki/ATom/
[Topran «2nexkTpoHHasE 000JI0YKaY
http://ru.wikipedia.org/wiki/OnekrpoHHas_o0osiouka/
ITopran «Momekynay»
http://ru.wikipedia.org/wiki/Monekyina/
[Mopran «2nexkTpoHHAasE KOHPUTYPALIHSI»
http://ru.wikipedia.org/wiki/OnekrpoHHas_koHbuUrypamus/
12. ®dusnueckast YHIMKIONE NS
http://www.femto.com.ua/articles/
ATtom — Dusnueckas SHIUKIIONE IS



http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/�������_������/
http://dic.academic.ru/dic.nsf/enc_physics/150/�������_������/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/�������_������/
http://ru.wikipedia.org/wiki/����/
http://ru.wikipedia.org/wiki/�����������_��������/
http://ru.wikipedia.org/wiki/��������/
http://ru.wikipedia.org/wiki/�����������_������������/
http://www.femto.com.ua/articles/

http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @u3zndeckas SJHIUKIONE AU
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas pusuka — OuznyecKas SHIMKIONSIMS
http://www.femto.com.ua/articles/part_1/0222.html
13. Atomnas ¢usuka | DopMysbl U pacueThl OHJIAWH
http://www.fxyz.ru/dopmynbl_no_dusuke/atoMmHas_pusnka/
14. Atomnas ¢usuka — Merasuuuxnoneaus Kupumna u Medoaus
http://megabook.ru/rubric/Hayka/®@usuka/Atomuas_¢husnka/

9. MarepuanbHo-TexHUYecKass ©0a3a, HeoOXoauMasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOIO NpoIecca Mo AUCHUIINHEe (MOILYJII0)

VYcnemHas peanu3anus NpenojaBaHus AUCHUILTHHBL «OO0muil Gusndeckuii mpakTUKyM
(AtomHas Qu3uKa)» TpeanoyiaracT HAIMYUE MHUHUMAJIbHO HEOOXOIMMOIO IS peaan3aliun
OakanaBpCKO MPOrpaMMBbI MIEPEUHsI MaTepUATbHO-TEXHUYECKOTO 00EeCTICUeHUS:

— JUCINICHHBIA KJacC C TEPCOHAIBHBIMH  KOMIBIOTEpAMH ISl [POBEACHUS
71a00paTOPHBIX IPYMIOBHIX 3aHITUH;

— MPOTrpaMMBbl MOJICTUPOBAHUS (PU3HMUECKUX MPOLIECCOB B aTOMHON (DU3HUKE;

— MpOrpaMMbl OHJIAMHOBOTO KOHTPOJS 3HAHUM CTYJIEHTOB (B TOM YHUCIE IMPOrpaMMHOE
o0ecrieyeHne JUCTAaHIIMOHHOTO O0YIEHUS).

JlaGoparopus aTOMHOU U AIepHON (DU3UKU OCHAIIEHA CIIEAYIOIUM SKCIIEPUMEHTATbHBIM
UHCTPYMEHTAPHEM:

— ycranoBka OKIJI-6 ¢ ocimnorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camormciem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IPUHTEPOM;

— nnabopatopusie komiuiekcsl JIKK-4 n JIKK-5;

— crnektporpadsl JIPC-8 u kBapuessiii UCII-28;

— ¢oroanextponnbie kaccera MOPC-6 (MHOrokaHalibHasi ONITUYECKas] pErUCTPUPYIOIIAsT
cuctema) ans cnekrporpada JDC-8;

— ¢oroanextponnbie kacceta MOPC-6 (MHOrokaHajibHasi ONITUYECKasl pErUCTPUPYIOIIAst
cucrema) s cnekrporpada MCII-28;

— uckpoBoit reneparop NBC-29;

— ciektpometp COIIP-2;

— no3umetp JIPI'3-02 u nozumerp-paanomerp MKC-05;

— CUTHAJIM3ATOP 3arpsA3HEHHOCTH;

— mabopaTopHas yCTaHOBKA IO U3MEPEHHUIO NIEPHO/Ia TOTypacIiaa;

— paZinOMETPBI C OCUUIIIOrpadoM U mepecuyeTHbIM NpUdOpoOM;

— maboparopHas ycranoBka YJIII-1;

— CLUMHTWUISLIMOHHBIE TPUOOPHI pa3IMUHBIX TUIIOB;

— MEPCOHAIBHBIE KOMIBIOTEPHI C YCTAHOBJICHHBIM MPOTPAMMHBIM KOMILIEKCOM «DH3uKa
mMukpomupa (MI'Y)».

[Ipy wcrONB30BaHMM SJIEKTPOHHBIX W3JAaHUKA BY3 JIOJDKEH OOECHEYHTh KaKIOTO
00yyYaromerocsi BO BpeMs CaMOCTOSATENBbHOM MOJrOTOBKH pabOYMM MECTOM B KOMIIBIOTEPHOM
KJIacce C BBIXO/IOM B VIHTEpHET B COOTBETCTBUU C 00BEMOM H3y4aeMbIX JUCITUTUINH.

No Bux paGor MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI
n/m P (MOIyINsT) ¥ OCHAIIEHHOCTH
1 JleknmonHeble 3anaTUA | JIeKIMOHHAs ayAUTOpHsI, OCHAIIEHHAs MPE3eHTAalOHHON

TEXHUKOH (IPOEKTOp, DSKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM mporpamMmHbeiM oOecneueHueM (I10), a
TaK)K€ JOCTATOYHBIM KOJUYECTBOM IOCATOYHBIX MECT:



http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/�������_��_������/�������_������/
http://megabook.ru/rubric/�����/������/�������_������/

Ne 209¢ (mpoexkrop EPSON EB-1776W).

[TpakTHueckue AynuTopusi OCHAILlIeHHAs TPEMSI MEJIOBBIMU WJIM MapKepHBIMHU

3aHATHUS JIOCKaMH, TPE3CHTAIMOHHOW TEXHUKOU (IIPOEKTOp, SKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecnieuenuem (I10), a Takke IOCTATOYHBIM KOJIHYECTBOM
MOCAJI0YHBIX MECT:
Ne 209¢ (mpoexrop EPSON EB-1776W),
Ne 205¢ (npoexkrop SANYO PLC-SW20A).

JlabopaTopHbie JlabopaTopusi, YKOMIUIEKTOBaHHas  CHEIHATU3UPOBAHHOU

3aHATHS MeOeNbl0 U TEXHUYECKUMHU CPEICTBAMHU OOy4YeHHUS U paboTHI:
MPE3EHTALMOHHOMN TEXHUKOU (mpoektop, JKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecnieuenuem (I10), a Takke ITOCTATOYHBIM KOJIHMYECTBOM
MOCAJI0YHBIX MECT:
Ne 205¢ (mpoekrop SANYO PLC-SW20A).

Kypcosoe KoMHaTb! 171 BBIITOJIHEHUS] KYPCOBBIX padoT:

MIPOCKTUPOBaHUE 202¢ UTuCC 6ak.; 137c UTuCC wmar.; 311 (PT, DuH, P®);
132¢ (D)

['pynnoBsie Ayautopuu:

(MHIUBUIYaTbHBIC) 209c, 207c, 205c

KOHCYJIbTAIIUH

Tekymuii KOHTPOJIb, Ayautopuu:

MIPOMEXKYTOUHAS 209c, 205¢

aTTecTanus

CamocrosiTenbHas Kabuner nns camocToATenbHOW pabOThI, OCHAIICHHBII

pabota KOMIBIOTEPHON TEXHHUKOH C BO3MOXHOCTBIO TMOJKIFOYEHHUS K
cetn «HTepHET», MpPOrpaMMoOil SKPAHHOTO YBEIMYEHUS U
00ECTIEYeHHBI JOCTYIIOM B AJIEKTPOHHYIO WH(pOPMAIMOHHO-
00pa3oBaTeNbHYIO CpPely YHUBEPCUTETA:
207¢c, 205¢

«Y4eOHasi 1a00PATOPHUs ATOMHOM U AePHOI PU3UKW», ayd. 225¢

JlabopaTropHbie padoThl
M0 JUCHUNIHHAM:
«ATOMHas pU3HKaY,
«®Du3HKa aTOMHOTO s/Ipa
U DJIEMEHTAPHBIX YaCTHUID)

O6opynoBaHue U TPOrpaMMHO-

TEXHUYECKOE OCHAIIIEHHE y4eOHOM Kou-
nmabopaTopuu, OTHOCSIINECS TOJIBKO K BO
JTAHHBIM TUCIUIUTHHAM:

VYcranoska ®KIJI-6 ¢ ocmumorpagom CQ- 1
5010A

VYcranoska JIKK-2 ¢ camonucuem H307/1 1
Ne-He nazep JIT'H-203 ¢ BonbT™METpOM, 1
KOMITBIOTEPOM M IPUHTEPOM

Jlabopatopusie komrekcsl JIKK-4 un JIKK- 5
5

Cnekrporpadsr JIOC-8 u kBapressiii MCIT-28 2
dotoanexkrponHbIe Kaccetra MOPC-6
(MHOTOKaHaJbHAsI ONTHYECKas 5
PETHCTPUPYIOLIAs CUCTEMA) JIJIsI

cnekrporpada IdC-8

dotoanexkrponHbIe Kaccera MOPC-6 2
(MHOTOKaHaJIbHAsI ONTHYECKas!




PETHCTPUPYIOIIAs CUCTEMA) JIJIst
cnektporpada NCII-28

Hozumerp JAPI'3-02 u no3umeTp-paguoMerp
MKC-05

CI/IFHaJ'II/I3aTOp 3arpsi3HECHHOCTH

JlaboparopHas ycTaHOBKa 110 U3MEPEHUIO
nepuoja rnoiypacnaja

Panmomerpsl ¢ ocrimuntorpadom u
NIepeCcUYeTHBIM PUOOPOM

JlabopaTtopnas ycrtanoska YJIIT-1

CUMHTHIUIAUOHHBIE IPUOOPHI Pa3IMYHBIX
THIIOB

[TepcoHaIbHBIE KOMITBIOTEPHI C
YCTaHOBJIEHHBIM ITPOTPAMMHBIM KOMILIEKCOM
«Duzuka mukpomupa (MI'Y)»

HaGopHbIe KOMIUIEKTHI U151 TPOBEICHUS
71a00paTOPHBIX PAdOT (COCTMHUTETHHBIC
MOJIYJIH, IIHYPBI, Kabesu, nepexo/ipl 1 Jp.)




