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Pabouas nporpamma mucnuiuidHsl « @Pu3n4vecKuil mpakTHKYM (MOJIEKYJISIpHAS)» IS
oOyyaromuxcs 1o HanpasineHuro noarorosku 03.03.03 Paguodusuxa (Ilpopuns: Paguodusuka),
cocraBjieHa Ha OCHOBaHMH (DelepalbHOIO rocyJapCTBEHHOrO 00pa3oBaTEIbHOIO CTaHIapTa
BhICIIIEr0 00Opa3oBaHus — OakanaBpuar 1o HampasieHuto noarotoku 03.03.03 Pamumodusuka,
YTBEPXKICHHOIO IpHKa3oM MEUHHCTEpCTBA HayKd M BbIcIIero oOpasoBaHus Poccuiickoii
Deneparuu ot 7 aBrycta 2020 r. Ne 912 (c usm. u gom.). [lopsizika opranu3amnuy ¥ oCyIeCTBICHHS
00pa3oBaTeNbHOM HEeATeNBHOCTH N0 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa3OBAHUS —
nporpamMam OakajaBpHara, IIporpaMMaM —CHEIMaIWTeTa, IporpaMMaM —MarkcTpaTyphl,
YIBEPXKACHHOIO IIpHKa3oM MuHucTepcTBa HayKM M BbIcIEro oOpaszoBanus Poccuiickoit
®enepanuu ot 06 anpensg 2021 r. Ne 245 (¢ u3M. # JI011.), B COOTBETCTBHU C y4eOHBIM IUIAHOM,
yrBepxaeHHbIM ¥Y4eHbM coBeToM OI'BOY BO «lonI'¥» ans vabopa 2024 roza.

PazpaboTuuk:
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o0pazoBaTebHON IPOrpaMMbI
J-p TeX. HayK, pod.
26.03.2024 r.

.B. Jlaaunos



1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBI

1.1.  TpeboBaHus K MpeaBapUTEILHON MOATOTOBKE 00YYAIONTUXCS, MPEIIIECCTBYIONINE
U COMYTCTBYIOIIME TMCUUILTMHBI, HA KOTOPBIX OCHOBBIBAECTCS M3yUYECHHUE TAHHOM:

0a30Bas MOATOTOBKA MO (U3UKE B 00BEME MPOrPaMMBbI CPETHEH IIKOJIBI;

JTUCIUILTMHBI TPOrpaMMBbI OakanaBpuaTa: Pycckuii sSi3bIK M KyJIbTYpa peuu, DIIeMeHTapHas
MaTeMaTuka, OJjeMeHTapHas (u3uka, AHaIWTHYECKass TEOMETpUs U JIMHEWHas anreopa.
Marematnueckuii ananus, Mexanuka, MonekyinspHas ¢pusuka, Puzndeckuil IpakTUKYM.

1.2.  JlucumrmuidHbl, KypcoBble pabOThI M MPAKTUKH, JUII KOTOPBIX OCBOCHHME JTaHHOMN
TUCITUIUIMHBL HEOOXOIMMO Kak mpefmecTBytoniee: Duiznueckuil mpaktukym, Komnebanus u
BOJIHBI, ONITHKA, Teopernueckas MexaHuka, KBantoBas mexanuka, Teopus konebanuii, dusnka
CIUIONIHBIX Cpel. Yd4eOHas WpaKTHKA: O3HAKOMHUTENIbHas, YdeOHas TMpaKkTUKA: HaydHO-
uccienoBarenbckas pabora (MOJydyeHUE NEPBUYHBIX HABBIKOB HAyYHO-HCCIIEIOBATENbCKON
paboter), [Ipous3BoACTBEHHAs MpaKTHUKA: HAYyYHO-MCCIIENOBaTeNbckas pabora, [loaroroBka k
IpoLeAype 3alIUThI U 3al[UTa BHITYCKHOM KBATH(DUKAITMOHHOMN pabOTHI.

2. OINIMCAHHUE JUCHHUIIVINHBI

2.1.  OOmas XapakTepucTUKa

HanmMeHoBaHMe nmokazaresns 3HaueHMe MoKa3aTess
HasBanue oO0pazoBaTebHOM MPOTPAMMBI 03.03.03 Pagnodusuka (IIporpamma
OakanaBpuata Pagnodusuka)
[Iudp 1 Ha3BaHKE B COOTBETCTBUU C b1.5.M1.17 ®u3znueckuii NpakTUKYM
y4eOHBIM IIJIAHOM
Yacts 00pa3oBaTeaIbHON MPOrpaMMBbl ba3oBas yacTp
KondaecTBo 3a4eTHBIX eIMHHUIL / BCETO YacOB 2/72

2.2.  PacmpeneneHue 4acoB IO MepruojaM 00yueHust

OO011ee KOJIMYECTBO YaCOB
© = CaMoCTOf-
dopma 2 | 9 N
> | & | neknu- | 1adopa- | NpaKkTH- TeJAbLHOM ®opma
o0yueHust 2| = BCEro
Y | OHHBIX | TOPHBIX | YeCKHX paboTthI + KOHTPOJIA
KOHTAKTHAA
Ounas 2 30 37 67 3aueT
3auer 2 5 5
Ounas
’ 1 1 30 42 72 3auer

BCETO

3. HEJIN INCHUTIJIMHBI

HayunTh cTyneHTOB MeTonam (M3UUECKOTO HKCIIEPHMEHTa U OCHOBAM TEOPHH OICHKU
OLIMOOK; HAYYUTh CTYJCHTOB aKTMBHO MPUMEHSITh TEOPETUYECKHE OCHOBBI (DM3UKU B KayeCcTBE
pabodero ammapara, TIO3BOJISIONIETO TPOBOJUTH OKCIIEPUMEHTAIBHBIC HCCICAOBAHUA U
o0pabaTbIBaTh WX PE3yJbTAaTbl, HAYYUTHh CTYJIEHTOB CAMOCTOSITEILHO PadOTaTh U KPUTUYECKH
OLICHUBATH MTOJyYEHHBIC PE3YIIbTATHI.

Ycrpanuts ¢GopMmanu3M B 3HAHHSX; HAYYUTh NMPUMEHATH TEOPETHUECKUN MaTepuall K
aHaJIM3y KOHKPETHBIX (U3WYECKUX CHUTYallMi; OKCIIEPUMEHTAIBHO M3YYUTh OCHOBHBIC
3aKOHOMEpPHOCTH, OILIGHUTh TMOPSAIAKH HW3yYaeMbIX BEIMYMH, ONPEACTUTh TOYHOCTH H
JOCTOBEPHOCTh TIOJIyYCHHBIX PpE3YyJIbTaTOB; O3HAKOMHUTh C COBPEMEHHOH HM3MEPHUTEIHHOMN
anmaparypou, NpUHIUNAMU e€ IeMCTBUSA, C OCHOBHBIMU IpHHLIMIAMH cOopa u 00paboTKH
¢du3ryeckoil nHPOPMAIMHU; C OCHOBHBIMH JIEMEHTAMH TEXHUKH O€30MMaCHOCTH NMPU NPOBEACHUH
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SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ; IMPOBCPUTL Ha ONBITC CHPABCIIIMBOCTDH (bI/I?)I/I‘IeCKI/IX
3aKOHOB; NMPUOOPECTH HABBIKK B MPOBEICHHUU HDKCIEPUMEHTAa M 00pabOTKe ero pe3ysabTaroB;
Cq)OpMI/IpOBaTB KPUTHYCCKOC OTHOHMICHUC K PE3yJibTaTraM, IHOJYUYCHHBIM B XOJC SKCIICPUMCHTA,
c(hopMHpOBaTh 3HAHUS W YMEHHS CTYICHTa, HEOOXOAMMBIC W JIOCTATOYHBIC JUII TOHUMAaHHS
SIBJICHUU U MponccCoB, MPOUCXOAAINX B IPUPOAC U TCXHUKE.

4. KOMIIETEHIHIUU OBYYAIOHIETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMHS KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX
NHIANKATOPBI U IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA
Komnerennnu HNnapnkaropsl PesysbTaThl 00y4eHus!

OIIK-2. Cniocoten nposouts | OIIK-2.1. CnocoGeH npoBoauTh Baocur BKJIAJ MOCPENCTBOM
9KCIIEPUMEHTAJIbHbIE U | 9KCIIEpUMEHTAIIbHBIE OPHUTMHAJIBHBIX HCCIENOBaHMMH, KOTOpBIE
TEOpeTHYECKHE Hay4YHbIE | UCCJIEOBAaHMs OOBEKTOB, CHCTEM U | PaCIUUPSIOT TPaHUIbl 3HAHWH, MPOBOJS
HCCIIEJOBAHMS 00BEKTOB, | TIPOIECCOB, 00padATHIBATH, 3HAYNTENIbHBII 00BeM paboTHI,

CHUCTEM u MPOIIECCOB, | aHAITU3UPOBATH, WHHOBAILIMN UJIH JEUCTBUH
00OpabaTsIBaTh U | CHCTEMaTH3MPOBATh U KPUTUUECKH | MPUKJIAJHOTO IJIaHa
MIPEACTABIST OLIEHUBATH PE3YJILTATHI [Ipennaraer, pa3paOaTbIBaeT U pean3yeT

OKCIIEPUMEHTAJIBHBIC TaHHBIC.

IKCIIEPHUMEHTAIbHBIX
HCCIIEI0OBaHUM.

OIIK-2.2. CnocoGeH npoBOIUTh
TEOpEeTHYECKHE HAyYHbIe
nccie0BaHusl OOBEKTOB, CUCTEM U
IIPOLIECCOB

LENIOCTHYIO MPOTpaMMy HCCIIEJOBaHUS
BeicTymaer coaBTOpOM JIOKJIaJ0B Ha
CeMUHApax U KOHPEPEHIHSIX.

Mozxer ObITH HaCTaBHUKOM
UCCIIEI0BATEIIE IIEPBOY CTYIICHHU.
Omnpenensier COOTBETCTBYOIUE
METOI0JIOTUH u IOAXO0bL K
UCCIIETOBaHMSAM.

S.

IMPOI'PAMMA JUCHUIIJINHBI

Ha3BaHue TemMbl |

KpaTkoe conep:kanue TeMbl (BOIPOCHI TEMbI)

Pa3nes 1. BoinosiHeHne 1a0opaTopHBIX padoT.

1. BBoaHoe 3ausaTue.

1.1. IlpaBuia BeIONHEHUS Ta00paTOPHOI pabOTHI.
1.2. Texnuka 0€30MacHOCTH MPH BBIOJHEHUH JIAOOPATOPHBIX padoT.

2. Pa6ora Nel.

2.1 Onpenenenue nokas3aTens aauadatsl sl BO3AyXa.

3. PaGora Ne2. 3.1. 3ydyeHue CBOMCTB UEaIbHOIO rasa.

4. Pabora Ne3. 4.1.  OmnpexneneHue U3MEHEHUS SHTPONUHU TIpH (Ha30BOM Mepexoie
NIEPBOTO poJia Ha IpUMEpE TUIABJICHUS 0JI0Ba.

5. 3amwura pabor. 5.1. 3akpemnienue u 06001IEHNE U3YUYEHHOTO MaTepHaa.

6. Pabota Ne4. 6.1.  Ompenenenue yaeabHON TEIIOTH TApOOOPA30BaHHUS.

7. Pabota NoS. 7.1.  OmnpeneneHue BIaXHOCTH BO3AyXa.

8. Pabora Neb. 8.1. Onpenenenue yaenbHON TEINIOEMKOCTH METAJIIOB METOJIOM

OXJIAXKJICHHUA.

9. 3ammTa pabor. 9.1

. 3akperuieHne U 0000IIeHNE U3YYCHHOTO MaTepHaa.

10. PaGora Ne7.

10.1. Onpenenenne k03¢ HUIMEHTA TOBEPXHOCTHOTO HATSKCHHS

KHUIKOCTHU METOJOM I'OPU30OHTAJIBHOI'O KalluJLIdpa.

11. PaGora NeS§.

11.1. 3y4yenue TeMnepaTypHOil 3aBUCIMOCTH KO3 PHLIHEHTA

MOBCPXHOCTHOI'O HATSKCHUS ) KUAKOCTH.

12. PaGora Ne9.

12.1. Onpenenenne sHEPrUN AKTUBALIMH BSI3KOCTH.

13. 3ammra pabor.

13.1. 3akperienue 1 006001IeHNE U3YYSCHHOTO MaTepraa.

14. 3a4yetHOE 3aHsATHE.

14.1.3akperienrue u 0000IICHIE N3YICHHOTO MaTepuara.




6.

6.1. ®opma oOydenus — ouHas, Kypc — 1 , cemectp — 2
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CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

HaumMeHoBaHuUs pa3iejioB H TeM Koamtecrso tacos
Jleku. | Jladop. | [Ipakrt. | CPC | Bcero
Paznen 1. BeinosineHue 1a00paTopHbIX padoT. 12 18 30
3auet 18 19 37
NTOI'O 3A CEMECTP 5 5
NTOT'O ITO KOMITIOHEHTY OIIOIT 30 42 72

7. OHNEHOYHBIE MATEPHUAJIBI (CPEACTBA) AJI51 TEKYIIEI'O KOHTPOJISL
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIUU

7.1. KoHTpoOJIbLHBIEC BONPOCHI

7.2. Temsl noxnagos (pegeparon)

7.3. TeMbl NUCbMEHHBIX PA0OT (THIBI 3a124)

7.4. OOpa3en coaepxkaHus IK3AaMEHAIIMOHHOT0 OnJieTa (MPY HAJTUYUM IK3aMeHa Mo

JUCHUIIJINHE)

8. PACHIPEJAEJEHUE BAJIVIOB, KOTOPBIE TIOJYYAIOT OBYYAIOIIUECSA

OO6mrasi olleHKa 3HAHWKM OOYYaIOIIUXCS MO JAUCHHUIUIMHE TpoBoautcs mo 100-6amipHOM
[IKAJIE€ HCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxke. OpraHu3anuoHHO-ydeOHast
paboTa B ayJMTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHEB KaK IOCEIIAEMOCTh 3aHATHH,
CBOGBpeMeHHOG U KAUYCCTBCHHOC BBIIIOJIHCHUC JOMAIIIHUX 3aI[aHHﬁ, AKTUBHOCTHh BO BpeMH
MPOBEJICHUS JICKIIMOHHBIX W TMPAKTUYCCKUX 3aHATHH (ydacTue B OOCYXKIECHUH TEKYIIEro W
MPONJICHHOTO MaTepuaa, peleHue 3a1ad u T.1L. ).

8.1. ®dopma oO0yuenus — ounas, Cemectp 2

MakcumajibHoe
Homepa pasnesnos Bunawbi pador KOJIUY€eCTBO
0aJ110B
Opranu3anioHHO-y4eOHast paboTa B Ay TMTOPUH 30
CamocrosTenbHas padora 30
1 KoHTposibHBIE pabOTHI O TPAKTUKE
KonTponbHas paboTa no TeopeTuiecKkomy
MaTepuany
UTOI'O 60
3auer 40
OOt UTOT 33 CEMECTP 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

OneHka nmo nATHOAIILHON IIKAJIE
KoaundecTBo 0aj1710B "
w3 100 ECTS | Dx3amen, 1udpepeHunpoBaHHbII 3auer
3aver
90-100 A OTJINYHO 3a4TEeHO
80-89 B <ODOLLO 3a4TEHO
75-79 C P 3a4TeHO
70-74 D YIOBJIETBOPUTEIILHO 3a4TEHO




60-69 E 3aYTEHO
35-59 FX eV IOBICTEODHTENLHO HE 3aUTEHO
0-34 F HCYLOBJICTBOPUTCIEH HE 3aUTEHO

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOIECCA JJIA JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA U UHBAJIN/10OB

B xozxe peanuzanuu JUCHUIUIMHBI UCHIOJIB3YIOTCS CIEIYIONINE JOMOJIHUTEIbHBIE METOIbI
00y4YeHHsI, TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui O0ydYaroNuXcs B
3aBHCUMOCTH OT UX WHIAUBHAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CIIETIBIX U CIIA00BUISIINX

— JeKUrU 0(popMIIAIOTCS B BUIE AJIEKTPOHHOTO IOKYMEHTA, TOCTYITHOTO C TOMOIIIbIO
KOMIIBIOTEPA CO CIIECIUATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

— JUIS  BBIMOJHEHWS  3aJaHus TOpU  HEOOXOAMMOCTH  MPEAOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAK)KE UCTIOJIB30BaHNE COOCTBEHHBIX yBEIMYUBAIOIITUX
YCTPOWCTB;

— MUCbMEHHBIE 3a/IaHusl OPOPMIIAIOTCS YBEIMYEHHBIM HIpU(TOM.

2) JUTSL TITYXHUX ¥ CTA0OCITBITIIAIIIX

— JIeKUHUU OQOPMIISIIOTCS B BUJIE JIEKTPOHHOIO JOKYMEHTA;

— MMMCEMEHHBIC 3a/IaHUs BHITOTHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH (opMe;

— 9K3aMEH TPOBOJUTCA B TNHUCHbMEHHOM (opMe Ha KOMIBIOTEPE; BO3MOKHO
npoBeJieHNe B popMe TeCTUPOBAHUS.

3) TUISL JIUL] C HapYUIEHUSIMH OIIOPHO-JIBUTATEIHLHOTO allapara:

— TEeKIUU O(hOPMITSIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA, TIOCTYITHOTO C TTIOMOIIIBIO
KOMIIBIOTEPA CO CTIELUAIN3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUeHUEM;

— MMCHEMEHHBIC 33JIaHUS BHITOHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMEeH U 3au4€T MPOBOJATCS B YCTHOM (hopMe UM BBIMOJHAIOTCS B MHUCbMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Ipu HEe0OXO0IMMOCTH TpelyCMaTPUBAETCS YBETUUECHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

[Ipouenypa  mpoBeAeHHS  MPOMEKYTOYHOW  arTecTaliuu s OOydarouuxcs
YCTaHABIMBAETCS € YYETOM UX UHAUBUAYAIbHBIX TCUXO(PU3NYECKUX OCOOCHHOCTEH.
[TpomMexyTouHast aTTeCTaIHsI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypbl OLEHMBAHHUS pPE3yJbTaTOB OOy4YeHMs] JIOMyCKaeTcs C
WCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcss A0CTYN K HH(OOPMAITMOHHBIM U OMOIHOTpaPUIECKUM pecypcaM B CETH
WNureprer nmnst kaxaoro oOydaromierocss B (opMax, aJalTHPOBAHHBIX K OTPAaHUYCHHSIM WX
3JI0POBBS U BOCTIPUATHS HHPOPMAIIH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

— B IeYaTHOM (opMe YBEITUUEHHBIM MIPU(TOM;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA;

2) JUTS TITYXUX U CITa0O0CITBIIIAIINX

— B IICYaTHOU opme;

— B (hopMe ANIEKTPOHHOTO JOKYMEHTA.

3) TS OOYYArOIIHUXCS C HAPYIIEHUSIMU OIOPHO-/IBUTATEIILHOTO ariapara:

— B IeUaTHOM dopme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.
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10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
IMPOLOECCA

VYueOHble 3aHATHA MPOBOIATCS B 4-M yueOHOM Kopryce (1. JloHeuk, np. TeaTpanbHblid,
a. 13). Jlis mpoBeeHus JTEKIIMOHHBIX 3aHATHI TpeOyeTcs ayIuTOpHsi, 000py0BaHHAS METOBOM
WIA MapKepHOH MOCKOH, MyJIbTUMEIUIHBIN MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOM
MeOenu Uil CTyIeHTOB, paboyee MECTO MpenoaaBatelis, BbIXo B IHTepHET — MPOBOIHON MM €
ucnonb3oBanuemM Wi-Fi.

Jlnst  BeIMOJIHEHHWS — JabopaTopHbIX — paboT  TpeOyercs  Jy1abopatopuu €O
CHEeLUATU3UPOBAHHBIM  000pY/Z0BaHHEM, KOTOPOE OTBEYAET COBPEMEHHBIM TpPEOOBAHUIM
U(pPOBOro 00pa30BaHUA: UMEET B HATMUUU OOJIBLIOE KOJIMYECTBO PA3IMUHBIX THIIOB JATYMKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKy (IJIaHIIeTy) W IO3BOJSIOT OCYIIECTBIATH cOOp
JKCHEPUMEHTAJbHBIX JAaHHBIX, Tpa(UUECKUil aHaAIU3 JaHHBIX, PEIIEHWE MaTeMaTHYECKUX
ypaBHEHHI, 00padOTKY SKCIIEPUMEHTAIBHBIX JAHHBIX.

Jis caMOCTOSITEIbHOM pabOThl MCIOJIB3YIOTCSI TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
HayuHoli OMOIMOTEKM YHUBEPCUTETa M JPYTHX HJIEKTPOHHBIX OMOTMOTEUHBIX 0a3 IaHHBIX,
y4eOHO-MeTOoIMUecKoe oOecreueHre, MPEeCTaBIeHHOE B Y4YeOHO-METOJAMYECKOM KaOWHeTe
kaeapsl oOmiel Gu3nMKu U TUAAKTUKA (pusuku (aya. 220).

OOyuaromuecss HMEIOT BO3MOXHOCTb HCIIOJIB30BaTh y4yeOHble MaTepUalibl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miaardgopme Moodle LlenTpa AucTaHIMOHHOTO O0pa3OBaHHA
OI'BOY BO «loHI'Y». Ilpu m3ydeHUn TUCHUIIIMHBI TPUMEHSIOTCS JICKTPOHHOE O0y4YeHHUe U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH.

C  ucnonp30BaHMEM — pecypcoB  IIaTGOpMbl  JAUCTAHIMOHHOTO  00pa3oBaHUs
OCYILIECTBIISICTCSI TEKYIIMH KOHTPOJIb 3HAHMKA OOyYaroIMXcs Ha OCHOBE TECTHPOBAHUS H
IPOBEPKH PE3YIbTATOB CAMOCTOATEIBHOM pabOThI.

11. PEKOMEHIYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Mamok H.I'. MonekynspHas ¢pusuka u repmoanaamuka. Kypce nekmuit. JlonHY,
2019. - 144 c.

2. Mamok H.I'. Teopus u npakTuka oOpabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX B
¢duznueckom skcriepumente. Meroandeckoe nocobdue. JonHY, 2020. — 90 c.

3. Mamok H.T'. JlaGopaTtopHsIif MpakTHKyM IO MOJIEKYJISpHON (pr3uke. MeTognieckue
ykazanus. lonHY, 2020. - 120 c.

11.2. donosHUTENIbHAS JIUTEPATYpa

4. 3aitnens A.H. Omumbku usmepennii puszndyeckux Benuuud. — JI. : Hayka, JIeHuHrp.
otn-aue, 1974. — 108 c.

5. ®wusnyeckuil NpakTUKyM. MexaHuka u MoJekyJssipHas ¢usuka / [lox pen.

B.N. Useponosoii. — M.: Hayka, 1967. — 353 c.
(http://rutracker.org/forum/viewtopic.php?t=2257203)

6. JlaGoparopusbie 3ausTus 1o ¢puszuke: Yued. mocoodue / JIJL.T onpaun, @.D . MrommuH,
C.M.Kozen u ap.; ITox pen. JIJL.I'onpauna. — M.: Hayka, 1973. — 688 c.
(http://www .twirpx.com/file/1458050/)

7. Ckgaiipc Jx. [Ipaktuueckas pusuxa. — M.: Mup, 1971. — 248 c.

8. 8. MartseeB A. H. Monekymsipaast pusuka / A. H, Marsees. - M.: Bricmas miko:na,
1987.- 360 c.

9. CuyxuH JI. B. O6mmii kypc ¢puszuku. T. I1.- TepmoguHaMuka 1 MoJIeKyJIsipHast
¢uszuka / JI. B. CuByxun. — M. : Hayka, 1990. - 591 c.

10. CagenneB U.B. Kypc obmeit husuku. T. 1. — Mexanunka. MonekymnspHas pusuka. —
M.: Hayka, 1987. - 511 c.
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12. HHP®OPMALMNOHHBIE PECYPCBHI

1. Hauunonanbhast 3JIEKTPOHHAaA OoudbaIHMoTEKA (HOb): dbenepanbHas
rocynapcTBeHHas HHpopmanmonHas cucremMa / MunuctepctBo Kynbsryper P®; Poccuiickas
rocynapcTBeHHas Ombnmoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mara obpamienus:

01.09.2023). — Pexxum noctyna: cBoOOIHBIN, oAnucka. Heobxoauma ycTaHOBKa IPOTPaMMHOTO
obecrieueHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snektponHas 6ubianoreka: caidtT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata o6pamenus: 01.09.2023). — Pexxum moctyma: 1jisi aBTOPU3OB.
IIOJIb30BaTENe. —TEeKCT: DJIEKTPOHHBIN.

3. Hayunas snexrponnass Oubnmoreka «KubepJlenunka»: caiit / Accoumanms
«OtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryma:
CBOOOJTHBIN. — TEKCT: SJIEKTPOHHBIMN.

4. DNeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanb»: [caiiT]. — URL:
https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum goctymna: s aBTOPU3OB.
[IOJIb30BaTeIEeH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiit: snekTpoHHas OMOIMOTEYHass cucTema: caT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata o6pamenus: 01.09.2023). — Pesxum qoctyna: At aBTOPU30B.
nojb3oBaTenen. — TeKCT: JIeKTPOHHBIH.
6. DiekTpoHHO-0nbuoTeunasi cucrema Jloul'y: caiit / ®I'BOY BO «lonl'Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 371€KTPOHHBIM.
7. DyiekTpOoHHBIN KaTajor Hayunoit OuGmmoreku [onl'Y: pasgen caiita / Hb

Houl'Y. — Tekct: anexrponusiii / DbC loul'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 01.09.2023). — Pexxum noctyna: mouck CBOOOIHBIN, SIIEKTPOHHBIE TOKYMEHTHI
— 1y monw3oBareneit Jonl'y.

8. DuextpoHHblii apxuB JlouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: aneKTpOHHBIH
// OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIN.

13. TMPOI'PAMMHOE OBECIIEYHEHHE

1. Windows 7 PRO (xopniopatuBHas sunensus JJoal'Y Ne 46484614)

2. Microsoft Office (kopnoparusHas smneH3us JJorl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark ams Beicimx yueOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszun GPL, Apache,
BSD ni1st cB0OGOAHOTO MPOTPaMMHOTO 0OECTICUCHHMS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

MuUHUCTEPCTBO HAYKH U BBICIIEr0 00pa30BaHUs
Poccuiickoit Qenepanuu

denepallbHOE rOCYJApPCTBEHHOE OI0/DKETHOE
o0pa3oBaTenbHOE YUpeXJeHHEe BRICIIEr0 00pa3oBaHMs
«JloHEUKHi1 rocy NapCTBEHHBIN YHUBEPCUTET»

Ou3nNKO-TEeXHUIECKHUH (PaKyIbTET
Kadenpa panuodusnku 1 "HGOKOMMYHUKALMOHHBIX TEXHOJIOTUN

YTBEPXKIAIO
. TIPOPEKTOP

LL II.A. Mamapos

‘ «29 Mﬁga 2024 r.
MIT ¢ -4

PABOYASI IIPOTPAMMA JUCIIATLIAHDBI
«PMB3MUECKNIA MPAKTUKYM(OIITAKA)»

YkpylnHeHHas Ipynra HalpaBlIeHUH 03.00.00 ®usuka u aCTPOHOMHSI
IIOJITOTOBKHU

[Tporpamma BhICHIETO 00pa30BaHUs [Iporpamma GakanaBpuaTta
Hanpasnenue moarotoBku 03.03.03 Pagnoduzuka
IIpo¢nine moAroTOBKU Pamuodusuka

Kpanmudukamus Bakanasp

®opma o0yueHust OYHas

Pabouas nporpamma ajantupoBaHa AJIs UL
C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 340POBbS ¥ HHBAIUIOB

Honenx 2024



PaGouas mnporpamma guctmmuimeel  «PU3HYecKHii NPAKTHKYM(ONITHKA))» IS
00y4arolmxcs 10 HampaBleHHI0 moarotoBku 03.03.03 Pamumodusuka, cocraBieHa Ha
ocHOBaHMHM ~(DelepanbHOro  roCyJapCTBEHHOrO  00pasOBAaTENBHOTO —CTAHAAPTA  BBICIIENO
oOpaszoBaHus — OakajaBpHaT II0 HampaBieHHI0 mnoaroroBku 03.03.03 Pamuodusuxa,
YTBEPKJICHHBIH NpUKasoM Muunuctepersa o0pa3oBaHus M Hayku Poccuiickoit ®enepanuu ot 7
aprycra 2020r. Ne 912 (c wm3m. m gom.), Ilopsinka OpraHM3anuM U OCYIIECTBICHHS
00pa3oBaTeNbHOM JESATEIBLHOCTH 110 06Pa30BaTE/bHBIM [IPOTPAMMaM BBICIIETO 00pa3sOBaHMS —
mporpaMMaM  OakajiaBpuara, IIPOrpaMMaM —CHELHANHTeTa, HPOrPaMMaM  MAarHCTPATypEI,
YTBEPXKICHHOrO NpPHKa3soM MHHHCTEPCTBA HAyKM M BBICHIEr0 00pa3oBaHHA Poccuiickoii
Oenepauu ot 06 ampens 2021 1. Ne 245 (¢ u3M. ¥ 10IL), B COOTBETCTBUY C YIEOHBIM IUTAHOM,
yTBepXKIeHHbIM Y4ueHbIM coBeToM PI'BOY BO «lonI'Y» s HaGopa 2024 roga.

PazpaboTumk:
JOLEHT Kadenpsr obmmelt Gpuznku
U TUNAKTUKA QU3HKH,

KaHz. (pu3.-MaT. HayK {}{% A.B. Besyc

PaGouast nporpamMma ono6pena Ha 3aceanuu Kadeaps! o61mel GU3nKE MUIAKTHKE QU3HKH
ITporokoin ot 26.03.2024 r. Ne 16

3aBepyromuii kKadeapoit

COI''TACOBAHO:

JlexaH GpU3NKO-TEXHUUECKOTO (paKyIbTeTa : 7 C.A. ®omenxo
28.03.2024 r.

Y4ebHO-MeToAuYECKast KOMUCCHS (PU3MKO-TEXHMYECKOTO (baKyan/eTa v
I[TIporokoi ot 27.03.2024 1. Ne 2. /
[Ipencenarens V B. H. Korenxko

PyxoBoautesrs ocHOBHOM npodeccHoHanbHOM
00pa3oBaTeIbHON IPOrPaMMEL,

ITpod., . T. H., Ipod.

26.03.2024 r.
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1. MECTO JJUCLIMITIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1. TpeGoBaHus K IMpeaBAPUTEIBHON MOATOTOBKE O0YUAIOIIMXCS, MPEIIIECTBYIONINE
Y COIyTCTBYIOLME AUCHHUIUIMHBI, HA KOTOPhIX OCHOBBIBAETCSI U3yUEHUE JTAHHOM:

6a30Basi MOArOTOBKA 10 MaTeMaTHKE B 00BEME MTPOrpaMMbl CPEIHEH IIKOJIBI;

JUCIUIUIMHBI TPOrpaMMbl OakajaBpuara:

Marematnueckuii  aHanu3;  AHanuThyeckas —reoMmerpusi; JluneiliHas — anre0Gpa;
Huddepenunansuble ypaBHeHus; Mexanuka, MonekynspHas ¢usnka; OJIEKTpUYECTBO U
MarHeTusM; Teoperudeckas MexaHuka; Paguorexnnueckue nenu u curnansl; Kypcosas pabora
no aucuumiuHe "PaauorexHuyeckue uenu M curHanel'; dusmueckuil nmpakTukym; Teopus
(GYHKIMH KOMIUIEKCHBIX I€pEeMEHHBIX; BeKTOpHbBIM W TeH30pHBIH aHanu3; HHTerpaabHble
ypaBHEHU. BapuanronHnoe ncumcieHue.

1.2.  JlucuumiauHbl, KypcoBble paOOThl U NMPAKTHUKH, Ul KOTOPHIX OCBOCHHE IaHHOM
JUCIUIUIMHBI HEOOXO0IMMO KaK IPEeIIeCTBYIOLIEE!

ATtomMHas u  sangepHas  ¢usuka;  OnekTpoauHaMuka;  KBaHTOBas — MeXaHUKa;
TepmoauHamuka U craTucTuyeckas Qusuka; dusmueckuil npaktukym; Teopus koneOaHuUi;
Pagnosnextponnka;, ®Pusuka crulomHblx cpel; KpantoBas panmodusuka; CraTucTHdecKas
paguopusuka; IlomynpoBogHukoBas U (u3uyeckas dJEKTpOHMKa; PacmpoctpaHeHue
JJICKTPOMATrHUTHBIX  BOJIH; KypcoBast pabGora mno aucuumianHe "PaguosnexkTpoHuka';
OyHKIMOHANbHAS ANEKTpoHHKa; OnTosnekTpoHuka; Panuorexnuueckue wusmepenus; JluHuum
nepenaun 1 texHuka CBY; Onextpoaunamuka CBY; Marepuanbl 37I€KTPOHHOM TEXHMKWU;
KypcoBast pab6ora nmo mucturumae "Omntosnekrponuka'; KypcoBas pabota mo IucHUIIIHHE
"Jlunun nepenaun u texHuka CBY"; AHTeHHbl; AHTeHHBIE cucTeMbl; JnekTpoHuka CBUY;
Onekrponnbsle npubopsl CBY; IloaroroBka k mpoueaype 3allUThl W 3allliTa BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHnoBaHue mokasarest 3HaueHue moKa3aTels
Hazpanue obpa3oBarenbHOI TporpaMmbl 03.03.03 Pagnodusuka (ITporpamma
OakanaBpuata Pagnodusuka)
Iudp 1 Ha3BaHHE B COOTBETCTBHHU C b1.5.M1.17 ®usnueckuii npakTUKyM
y4eOHBIM TIJITAHOM
Yactp 00pazoBaTeNbHON IPOTPaMMBI bazoBas yacTp
KonunuectBo 3a4eTHBIX €qUHUL / BCETO YacOB 3,5/126

2.2. Pacnpenenenue gacoB 1o ¢popmMam U mepuogam o0ydeHHs

OO0111€€ KOINYECTBO YaCOB
o e CaMoOCTOS-
®opma & | 2 N
> | & | nexum- nabopa- | MpaKkTU- | TEIBHOM dopma
o0y4JeHHUs & 2 BCEro
8 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
OvyHag 2 4 — 60 — 66 126 3a4yeT

3. [EJU JUCHUTUIAHGI

Hayuutb cTyseHTOB MeToiaM (PU3MUECKOro SKCIEPUMEHTAa U OCHOBAM TEOPUH OLIEHKU
OLIMOOK; HAYYUTh CTYACHTOB AKTUBHO NPUMEHATh TEOPETUYECKHUE OCHOBBI (PM3UKU B KAaueCTBE
paGouero ammapara, IO3BOJSIONIETO TPOBOAUTH SKCIEPUMEHTAJIbHBIC HCCICIOBAaHUA H
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00pabaTeiBaTh UX pE3yJbTaThl, HAYYUTh CTYJCHTOB CAMOCTOSITEIHLHO padOTaTh M KPUTHUYECKHU
OILICHUBATH MOJIYYEHHBIE PE3YNIbTATHI.

YcTpanuTs GopManu3M B 3HAHUSAX; HAYYHTh NMPUMCHATH TCOPCTHUSCKUW MaTepuail K
aHANMM3y KOHKPETHBIX (U3MYECKUX CHUTyalUil; JKCHEPUMEHTAIbHO W3YYHTh OCHOBHBIE
3aKOHOMEPHOCTH, OIICHUTHh TMOPSJAKA HW3YyYa€MbIX BEJIIMYWH, OMNPEICIUTh TOYHOCTh U
JIOCTOBEPHOCTh IMOJYYEHHBIX pEe3YyJbTaTOB; O3HAKOMUTb C COBPEMEHHOW H3MEPUTEIbHOU
anmapaTypoi, NMpUHIUIAMU €€ JeHCTBHs, C OCHOBHBIMHU TPUHIMIIAMH cOopa M 00pabOTKH
dbuznyeckoil HHPOpPMAIMK; C OCHOBHBIMU JIEMEHTAMH TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUN
AKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUM; TPOBEPUTHh HA OIbBITE CHPABEIJIMBOCTDh (PU3NUECKUX
3aKOHOB; MPUOOPECTH HABBIKU B MPOBEICHHH IKCIEPUMEHTAa U OOpabOTKE €ro pe3yibTaToB;
chopMupOBaTh KPUTUYECKOE OTHOIICHHE K PE3yJIbTaTaM, MOJYYCHHBIM B XO0JI€ DKCIIEPUMEHTA;
chopMUpOBaTh 3HAHUS M yYMEHHs CTYyJIeHTa, HEOOXOJUMbIE M JOCTATOYHBIC AJIsI TOHUMAHUS

SIBIICHUI U IIPOLECCOB, MMPOUCXOAAIIUX B IPUPOAC U TEXHUKE.

4. KOMITETEHIN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMBI, UX NHIMKATOPEBI
N INTAHUPYEMBIE PE3VIJIbTATBI OBYUYEHU A

4.1. KomnereHuuu
Komnerenuun WNHaukatopsl Pe3ynbTarsl 00yueHus

OIIK-2. Cnocoben OIlIK-2.1. OIIK-2.1.1. Hmeet OIIBIT MIPOBEICHUS

IIPOBOJIUTH Crnocoben HAOJIOJICHUN W U3MEpPEHHUH, COCTaBIEHUS HX

AKCIEPUMEHTAJIbHBIE | IPOBOAUTH ONUCaHUH U GOPMYITHPOBKH BHIBOJIOB.

1 TEOPETUUYECKHUE skcniepumeHTanbabie | OIIK-2.1.2. 3HaeT OCHOBHBIE 3aKOHBI U TEOPUHU

Hay4HbIe UCCIIeIOBAHUS (bU3uKH, METOAOJIOTHIO U METOJIbl CCIIeIOBAaHUH.

MCCJIETOBAHUS 00BEKTOB, CUCTEM U | 3HAaeT TEXHUKY O€30MacHOCTH IpPU IMPOBEIECHUU

00BEKTOB, CHCTEM U | MIPOLIECCOB, HKCIEPUMEHTOB. YmMmeer 00pabaThIBaTh,

MIPOLIECCOB, o0OpabaTbIBaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh, MPOBOJIUTH

o0pabaTbIBaTh U aHaJN3UPOBATh, pacueTbl M KPUTHYECKU OLEHHMBATH PE3YJIbTaThl

MPEJICTaBISTh CUCTEMAaTU3UPOBaTh | SKCHEPHUMEHTAIbHBIX UCCIIEI0BAHUIN

JKCIIEPUMEHTAIIBHBIE | U KPUTHUYECKHU OIIK-2.2.1. Bnanmeer HaBblkamMM palOTBI ¢

JTaHHBIE. OLICHUBATh nabopaTopHbIM 000pYyAOBaHHEM M NPUOOpPaMHU.
pe3yIbTaThI HNmeer mpeacTaBieHHs O  METOAMKAX U
SKCIIEPUMEHTAJIBHBIX | TEXHOJNIOTUSIX  (DU3MUECKUX  HCCIEJOBAaHUM C
HCCIIEI0OBaHUM. MOMOIIIBIO  COBPEMEHHOI0  O0OpYZOBaHUS, a

TaK)K€ 3HAET TEOPHI0 M METOAbl (PU3NYECKUX

OIIK-2.2. UCCIIEIOBAaHUI B IPOPUIbHON 001aCTH (PU3HKH.
Crnocoben OIIK-2.2.2. 3HaeT OCHOBHBIE MPUHIMIBI cOOpa U
MIPOBOJUTH o0paboTku (¢usndyeckol wuHpopmanuu. 3HaET
TEOPETUUECKHE METOJIbl ~ OpraHu3alMd ¥ IUIAHUPOBAHUS
Hay4YHbIE ¢u3nueckux  UCCleAOBaHMM M crmocoOeH
HCCIIeI0BaHUS dbopMUpOBaTH  HCCIENOBAaHUS  HAa  OCHOBE
00BEKTOB, CHCTEM U | COBPEMEHHBIX 3JIEKTPOHHBIX CPENICTB, IPOBOJIUTH
IIPOLIECCOB. HaOJII0/IEHUS], U3MEPEHHUS U PacUEThl.

5. I[TPOI'PAMMA JJTUCHUTIJIMHBI

Ha3sBanune TeMbl

Kpatkoe cogep:kaHnue TeMbl (BONPOCHI TEMbI)

JI/P 1. T'eomeTpuueckas Omnpenenenue  (OKYCHBIX  pPAcCTOSHMM  JIMH3,  CJIOXHOH
ONTHKA ONTUYECKOM CHCTEMBI W  MOJEIMPOBAaHUE  ONTHYECKHUX
pruOOpPOB

JI/P 2. luctiepcust

W3yueHue gucnepcuu:
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HasBanune TeMbl

Kparkoe coaepxkanue TeMbl (BOPOCHI TEMbI)

Yacte A. M3ydyeHue [ucnepcuud CTEKJIa C  IOMOILBIO
TOHHOMETpA.
UYacts b. Pedpakromerp Ilynsdhpuxa.

JI/P 3. UnTepdepeHimonnbie
CXEMbI

N3ydenue sBieHUs MHTEPYEPEHLUU C MOMOIIBI OUIIPU3MBI
Ppenens

JI/P 4. IIpocTpaHcTBEHHAs
KOIE€PEHTHOCTh

KOFepeHTHOCTI) CBCTa

JI/P 5. U3yuenue
UHTEpEepEHIINN CBETA

N3yuenne naTeppepeHIy cBeTa:

Uactb A. Onpenenenne paanyca KpUBU3HbI JIMH3BI 10 KOJIbLAM
Herotona.

Yacte b Ompenenenune  kodpdunmeHta  MperoMIIeHUs
CTEKJISHHOW IUIaCTHUHBI METO/0M HMHTEP()EPEHLNOHHBIX I0J0C
PaBHOIO HAKJIOHA.

JI/P 6. ludpakuus ceera

N3zyuenne nudpakuuu @payHrodepa:

Yacts A. udpaknuu Opaynrodepa Ha mienm.

Yacte b. udpaxnuu OPpaynrodepa Ha JUPpaKLUOHHON
peIIeTKe.

JI/P 7. 3y4yenue
HOJIIPU30BaHHOTO CBETA

I/I3yquI/Ie MMOJISIPU30BAHHOI'O CBCTA

JI/P 8. KpuctamnoonTtuka

I/I3yquI/Ie KpHUCTAJTNIOONITHICCKUX SIBJICHUI npu 1oMouu
MOJIAPU3ATHMOHHOT'O MUKPOCKOIIA

JI/P 9. Bpaienue mIOCKOCTH

noJjripu3anuu CBETa

BpaieHue niocKkoCTH NoJspu3alyy CBETa!

Yacte A. U3yuyeHuwe sBiE€HHS  BpalICHUS  IUIOCKOCTH
MOJIAPU3ALIUU CBETA €CTECTBEHHO-aKTUBHBIMU BEIIECTBAMH.
Yacte b. HM3ydenuwe sBieHHS  BpalleHHs  IUIOCKOCTH
TOJISIpU3aIliy CBeTa B MarHUTHOM T10J1e (3 dekT 3eemana).

JI/P 10. ®oTtosdpdext

DKCIepUMEHTalIbHAs TMPOBEPKAa YpaBHEHUs] ODWHINTEWHA ISt
dotorddekra u onpeaeneHue noctossHao Inanka

JI/P 11. Ootnyeckas

I/IBMCpeHI/Ie BBICOKHUX TCMIICpATYp C IIOMOIIBIO OIITHYCCKOI'O

MTUPOMETPHSI MUPOMETPA C UCUE3AIIICH HUTHIO
6. CTPYKTYPA U COAEPXAHUE JUCHUITIJIMHBI
6.1. ®dopwma oOyueHus — ouHas, Kypc — 2, cemecTtp — 4

HaumeHnoBaHusi pa3iejioB 1 TeM Koauuecrso acon
Jleku. | Jla6op. | lIpakr. | CPC | Beero

JI/P 1. 'eomeTprueckasi ONTHKA 5 4 9
JI/P 2. luctiepcust 6 6 12
JI/P 3. aTepdepeHIIMOHHBIE CXEMBI 6 6 12
JI/P 4. TTpocTpaHCTBEHHAsI KOT€PEHTHOCTh 5 6 11
JI/P 5. I3yuenue naTepdEepeHIINM CBETA 5 6 11
JI/P 6. ludpakius cBera 6 6 12
JI/P 7. VI3y4eHue noaspu30BaHHOTO CBETa 5 6 11
JI/P 8. KpucrammoonTuka 6 6 12
JI/P 9. Bparienue miocKOCTH TOISIPU3AIIH 5 5 11
CBETa

JI/P 10. ®oTord ekt 6 6 12
JI/P 11. Ontuyeckas TUpOMETpUs 5 6 11
3auer 2 2
NTOI'O 3A CEMECTP 60 66 126
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13.
14.
15.
16.

17.
18.

19.

20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.
31.
32.

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHBIE BOIIPOCHI
Knaccuueckas Teopust aucnepcuu. YpaBHEHHE KOJICOAHUHM SIIEKTpOHA MOJ JeicTBUEM
AJIEKTPOMArHUTHOW BOJIHBI. AMILTUTY/IA U (pa3a koseOaHuil. AHANINU3 pereHus.
Teopus nucnepcuu. 3aBUCUMOCTb IOKA3aTeNsl MPEJOMIIEHUS OT YacTOTHI BJIAIM OT JIMHHUU
HOTJIOUICHHUS.
Teopus nucnepcun. KoMIuieKCHBbIN NIOKa3aTeNb IPEIIOMIIEHHUS, €70 3aBUCUMOCTb OT YaCTOTHI.
OObsicHEeHNE aHOMAJIbHOW JUCIIEPCUH.
[Tornomenue cera. Koadoumnuent nornomenus. 3akon byrepa. M3mydyeHue BTOPUYHBIX
BoJIH. lHTeHCHBHOCTD InHKU nornomienus. [lupuna nuaun. Bpems nznyuenus.
Okxpacka Tes. OObsICHEHHE OKpPacKH TeJ Ha MPOITyCKaHHUEe U OTPaKEHUeE.
OO6bsicHeHre oTauuus (pa3oBOil CKOPOCTH B BEILIECTBE OT CKOPOCTH CBeTa B BakyyMme. Ciyyaii
(ha30BOI CKOPOCTH OOJIbILIE U MEHBILIE CKOPOCTH CBETA.
®da3oBag u rpynmnosas ckopoctu. @opmyiia Panes.
TeruoBoe n3itydyeHne. XapakTepUCTUKH TEIJIOBOIO U3JTyUYEHUS.
3axonbl Kupxroda.

. 3akoH Buna. Cnencteus n3 3akoHa Buna.
. 3axkoH Panes-/xunca. “YnprpadguoneroBas karactpoda”.
. ®opmyna Ilnanka. KBantel cBera. BeiBog ¢dopmyn Buna u Penes-Jlxunca u3z ¢gopmysbl

IInanka.

3akon Credana-bonpnmana.

®oroaddexr. 3akonsr CtoneroBa. YpaBHeHHUE DHHIITEHHA.

Omnbit bore. /lyanusm cBera.

[Tonapuzanus 3IIEKTPOMATHUTHBIX BOJIH. Buaet MOJIAPU3ALH. Paznoxenue
MOJIIPU30BaHHBIX BOJH HA JTUHEHHO MOJISPU30BAHHbIE U MOJSIPU30BAHHBIE 110 KPYTY.

3aKOHBI OTPAKECHUS U MPETIOMIICHHS Ha TPaHUIIE pa3fiena IByX IUAJIEKTPUKOB. BBIBO/I.
BriBoa dhopmyn @penens i kod3hHUIMEHTOB oTpakeHus (N>1). AHaIM3 3aBUCUMOCTH OT
yriia najeHusl.

BreiBon popmyn @penens ans kodpdunueHToB npomnyckanus (N>1). AHanu3 3aBUCHUMOCTH
OT yIJIa MaJICHUs.

HMHTEeHCUBHOCTD CBETA MPU OTPAXKEHUU U MPEIOMIICHIH. 3aBUCUMOCTD OT yTJjia MaJIeHusl.
[Tonsipu3zanus cBeTa mpu OTPAKEHUH U TPEIOMJICHUH OT ONTUYECKH 0oJiee TUIOTHON CpeIbl.
3aBUCUMOCTD OT yrJia najaeHus. fAriaenue bprocrepa.

[TonHoe BHYTpeHHEe OTpakeHHe. AHAIU3 UHTEHCUBHOCTH MPEJIOMIICHHON BOJIHBI.

[TonHOE BHyTpeHHEE OTpakeHHe. AHAIIN3 UHTEHCUBHOCTH OTPAKEHHON BOJIHBL. Mupaxu.
[TonHOE BHYTpeHHEE OTpaXkeHre. AHAIU3 MOJISIPU3AIUN OTPAXKEHHOMN BOJIHBI.

[Tonrnoe  BHyTpeHHee orTpaxkenue. Ilapamnenenunen  ®penens. Pacuer  yrios
napajulesienuinea, XapakTep noJisspu3aliy NaJaollero U NpoIe/Iero cBeTa.
JusnekTpudeckre CBONCTBA KPUCTAJLIOB.

SIBnenue AByydenperoMiIeHus. JKCIepUMEHTAIbHbIE JaHHbIE. XapaKTePUCTUKH JTydeH.
[Inockast »MeKTpOMarHUTHas BOJIHA B KPHUCTAUIE M €€ XapaKTepPUCTUKH, HalpaBieHHE
pactpocTpaHeHus TPYMITOBOH 1 (Ha30BOi CKOPOCTEH.

3axon Mamroca. BeiBon. AHanus.

IIpuzma dyko.

ITpu3ma Huxomns.

WuTepdepeHyst moaspu30BaHHBIX JTydeid. [lmacTuHKa ¢ TONIIMHON KpaTHOHN JUTMHE BOJIHBI.
HHTEeHCUBHOCTH CBETA 32 MJIACTUHKOM U €ro MoJspu3aIusl.
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Wuatepdepentyst nonaspru3oBaHHBIX Jiyded. [lmacTHHKa ¢ TONIIMHOM KpaTHOW MOJOBHUHE
JUTMHE BOJIHBI. IHTEHCMBHOCTB CBETA 3a IJIACTUHKOW U €ro MOIspU3aLUs.

WutepdepeHtyst monspu30BaHHBIX Jydeil. [lmacTuHKa C TONIMHOW KpaTHOH YETBEPTH
JUTMHE BOJIHBI. IHTEHCUBHOCTB CBETA 3a INIACTUHKOW U €ro MOIspU3aLus.

OnTHueckasi cuctemMa W3 ABYX MapajlyieNbHbIX HUKOJIEH M KBapLEBOM IJIACTUHKU MEXIY
HUMU. AHaJIU3 UHTEHCUBHOCTH CBETA 3a BTOPHIM HUKOJIEM.

[InacTvHKa 4yBCTBUTEIBHOIO OTTEHKA. AHAIU3 OKPACKU MPU CKPEIICHHBIX U MapaiebHbIX
HUKOJISIX.

OnTHueckas cucTeMa U3 JIByX CKpELIEHHBIX HUKOJIEH U KBAPLEBOM IJIACTUHKU MEXIYy HUMH.
AHaa13 THTEHCUBHOCTH CBETA 3a BTOPHIM HUKOJIEM.

Bpamienue miockocTu moyispu3allid B MarHuTHOM moiie. OnbITHbIE AaHHble. OObsICHEHUE
SBJICHUS.

WUntepdepenus n1ByX MoOHOXpoMaThyeckux koseOanuil. OOmmuit cimyuait. Cioyuail 1ByX
KOJIeOaHUH, MOJIIPU30BAHHBIX B MEPIEHAUKYIISIPHBIX HAIIPABICHUSIX.

WUntepdepeniuss AByX MoOHOXpomaTHueckux BoyH. PasHocte xoma. Illupuna nunun
UHTEPEPEHIIHH.

BpeMeHHast KOrepeHTHOCTb.

ITpocTpaHcTBEHHAsE KOT€PEHTHOCTb.

3Be3HbI MHTEp(EPOMETP KaK MpPUMEP UCIIOJIb30BAHUS MIPOCTPAHCTBEHHON KOTE€PEHTHOCTH
JIy4eH.

OnTuyeckre cXeMmbl, NOCTPOEHHBIE 0 METOIY JeJIeHHs BOJHOBOro ¢poHTa. [Ipumunna
HEOOXOMMOCTH HCMONb30BaHus Takux cxeMm. Cxema IOura. Xapakrepuctuku. Yuer
IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH B CXEME.

Cxema ¢ wucnojb3oBaHue Ournpusmbl DpeHens. XapakTEpUCTHKH. YYEeT BpPEMEHHOU
KOI'€pEHTHOCTHU B CXEME.

CxeMa ¢ ucrnonb3oBanue ouszepkaia Openens. XapakTepUCTUKU. AHAIH3.

Jluauu paBHOrO HakyoHa. TeopeTHueckoe paccMOTpeHHE. AHalIW3 YCJIOBUN HaONIOAECHUS
uHTEphEpEHITNN.

Jlunuu paBHOM TOMMIMHBL. AHAIU3 YCIOBHM HAOMI0IeHU UHTEP(EPEHIIUU.

Komnbua Heiorona. BeiBox ¢opmynsl paamyca konen. PesynpTatel HaONOACHHUS B
MOHOXpPOMaTHYECKOM U O€JI0M CBETE.

[Tpunmun I'olirenca-dpenens.

3oHbl Openensi.

Hudpaxus Openens. Audpakiius Ha KpyrioM OTBEPCTHH.

Hudpaxius Openens. Audpaxius Ha KpyriioM dKpaHe.

Hudpakmus Openens. dudpakiuus Ha OCTPOM MPSAMOITMHEHHOM Kpae.

Hudpaxmus Opayrrodepa.

HudpaxkuonHas pemeTka.

Haknonnoe najieHue ry4eit Ha TUPPAKIHOHHYIO PEIIETKY.

[Tpunnumne! ronorpadudeckoro u3odpaxkeHus. ['omorpamma miockoro o0beKTa.

[Tpuniuns! ronorpaduyeckoro n3o0paxeHus. I'omorpaMma TO4€YHOTO 0OBEKTA.
CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHHE.

Bo3sneiicTBre cBETOBOTO MOTOKA HA 3aCENEHHOCTh YPOBHEN. /IByXypOBHEBAs cCUCTEMA.
WNHuBepcHas 3acen€éHHoCTh. TpEXypoBHEBas cCUCTEMA.

YCTpOoUCTBO U THIIBI JIa3epOB. TBEpAOTENIBHBIN Ja3ep.

VYcerpoiicTBO U TUIIBI J1a3epoB. 1'a30BbIN J1a3ep.

OcHOBHbIE CBOMCTBA JA3€PHOT0 U3TYUYEHUS.

Henuneitnas onruka.



8

8. PACIIPEJJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMUECA

OO0mas omeHka 3HaHWM 00yYaromMXCs MO AUCHUILIHNHE mpoBoauTcs mo 100-6annpHOi
[IKaje WCXOJs M3 MaKCMMyMa, MPUBEIECHHOTO B Tabnuie Hiwke. OpraHu3alMOHHO-ydeOHas
paboTa B ayAMTOpPUM OIICHMBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHSITHI,
CBOEBPEMEHHOE W KAaue€CTBCHHOE BBINOJTHEHUE JAOMAIHUX 3aJlaHWN, AKTUBHOCTH BO BpeMs
MPOBEJCHUS JEKIMOHHBIX U MPAKTUYECKUX 3aHATUH (ydacTue B OOCYKIEHUU TEKYIIEro U
MIPOMJICHHOTO MaTepuaa, perieHue 3aaad u T.11.).

8.1. Cewmectp 4

MakcumainbHoOe
Homepa pa3nenos Buael pador KOJINYeCTBO
0aJI10B
JlaGopatopHas Opraan3annoHHO-y4eOHas padoTa B ay IUTOPHH 40
pabora (Tema 1-11) | CamocrositenpHas pabora 60
HUTOI'O (3auer) 100

CooTBeTCTBUE OAJIOB OLIEHKE

O1ieHKa 110 IATHOAJUILHOM IIKaJie
KomnnyectBo Oamios "
s 100 ECTS | Dxkzamen, nuddepeHunpoBaHHbIN 3auer
3a4ueT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOPpOTHO 3a4YTEHO
70-74 D 3a4TEHO
60-69 E YJAOBJIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJIETBOPUTEIHHO e 3A9TeHO

9. OBECIIEYEHME OBPA30OBATEJIbHOI'O ITPOLIECCA UL JIALL C
OI'PAHMYEHHBIMHU BO3MOXHOCTAMMU 310POBbA 1 UTHBAJINZIOB

B xone peanuzanuu AUCITUTUTMHBI HCTIONB3YIOTCS CIASAYIOIINE JOTOTHUTEIIBHBIC METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O0YUArONINXCS B
3aBUCUMOCTH OT WX MHIUBUIYAITBHBIX OCOOCHHOCTEH:

1) JUISL CICTIBIX M CIIA00BHISIIUX

- JEeKIUK  O(QOPMIISIFOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MTOMOIIHI0 KOMITBIOTEPA CO CIIEUATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHUEM;

- JUISL  BBIMIOJTHEHWS ~ 3aJaHUsl  TPH  HEOOXOJWMOCTH  TPEIOCTaBIIACTCS
YBEIMUYUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaKXKE UCTIOJIb30BAaHUE COOCTBEHHBIX YBEIMIMBAIOIIIX
YCTPOMCTB;

- MUChMEHHBIC 3aJIaHusT OPOPMIIAIOTCS YBEITMUEHHBIM MIPU(TOM.

2) JUTS TITYXUX U CJIA00CITBITIAIINX

- JIEKIUU 0POPMIISIFOTCSI B BHJIE DJICKTPOHHOTO JOKYMEHTA;

- MMMCbMEHHBIC 33/TaHUS BBITIONHSAIOTCS HAa KOMITBIOTEPE B MUCHbMEHHOM (opMme;

- 9K3aMEH TIPOBOJIUTCS B THCHBMEHHOH (hOopMe HAa KOMITBIOTEPE; BO3MOXKHO
npoBeqeHNe B popMe TeCTUPOBAHUSI.

3) TUTSL JIUT] ¢ HAPYIICHUSIME OTIOPHO-IBUTATEIILHOTO arapara;

- JIeKUMu O(OPMISIOTCS B BHIE DSJICKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MTOMOII[HIO0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHUEM;

- MMUCHbMEHHBIC 33JIJaHUS BHIMOIHIIOTCS HA KOMITBIOTEPE;
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- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITH BBIMIOJHSIOTCS B IIUCHMEHHON
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TpPEIYyCMATPUBACTCS YBEIMYEHHE BPEMEHH [UIS TOJATOTOBKU
OTBETA.

[lponenypa  mpoBedeHHS  TPOMEXKYTOYHOW  arTecTallidl Ui OOYyYaromIuxcs
YCTaHABIMBAETCS C Y4YETOM MX HUHIMBUAYAIbHBIX HCHUXO(U3MYECKHUX OCOOEHHOCTEH.
[TpomesxyTodHas aTTECTAlUsI MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueaypbl OLEHUBAHHUA pPE3YyJbTaTOB OOyYeHHUs JIOMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIHOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcst AOCTYI K HH(GOPMAIMOHHBIM U OnOIHOrpauueckuM pecypcam B CETH
WuTepHer s Kaxaoro oOywaromierocss B ¢GopMmax, aJalnTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCIIPUATUS UHPOPMALIUU:

1) JUTSL CJICTIBIX U CJTA0O0BUISIINX

— B IIEYaTHOM (pOopMe yBETUUEHHBIM IIPUPTOM;

— B (hopMe FIEKTPOHHOIO JOKYMEHTA;

2) JUIS TIIYXHUX ¥ CTa00CbIIIAIIIX:

— B Ie4aTHOM dopme;

— B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

3) IUIsE 00YYaroIUXCs ¢ HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO aIapara:

— B IIEYaTHOM Qopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

YuebHbie 3ansaTus npoponsarcs B kopmyce Ned Jlonl'V (r. Howenk, np. TeaTpasibHBINU,
13). Jlns mnpoBeneHHsS JICKIMOHHBIX W MPAKTHYCCKUX 3aHATHH TpeOyeTcs ayauTopus,
000py/IOBaHHAsE MEJIOBOW WJIM MapKEPHOW JIOCKOW, MYJIbTUMEIUHHBIA TPOSKTOpP W DSKpaH,
HOYTOYK, KOMIUIEKT Y4eOHON MeOenu U CTYACHTOB, pabodyee MECTO MPEToIaBaTelis, BBIXO B
WHTepHET — MPOBOIHON MITH C UCIOIb30BaHneM Wi-Fi.

Jns  BeimonHeHUst  jgaboparopHeIX — paboT  TpeOyercs — maboparopuu €O
CHEIUAIM3UPOBAaHHBIM ~ 000PYJIOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSM
UQpPOBOro 00pa3oBaHUs: UMEET B HATMUUHU OOJIBIIOE KOJIWYECTBO PA3THMUHBIX THIIOB JaTYHKOB,
KOTOpbIE TOJKIIOYAIOTCS K HOYTOyKy (TUIaHIIETY) M TO3BOJISIOT OCYIIECTBISATH cOOp
OKCIIEPUMEHTAIBHBIX JAHHBIX, TpadUYecKWii aHajdu3 [JaHHBIX, PEIICHHEe MaTeMaTHYeCKHX
ypaBHEHUH, 00pabOTKY SKCIIEPUMEHTAIBHBIX JTaHHBIX.

Jlig caMOCTOSTENIbHOM paboOThl HCIOJIB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECYPCHI
Hayunoil O6MOAMOTEKH YHUBEpPCHTETAa U JPYTUX DIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToIM4ecKoe OOecredeHrne, NpPEeACTaBICHHOE B Y4eOHO-METOJMUECKOM KaOuHeTe
I'maBHOTO KOpITyCa (aym.405).

OOyuyatomuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh Y4eOHblE MaTepuaibl 110
TUCIUIUIMHE, pa3MelleHHble Ha tuiatgopme Moodle LlenTpa auctaHunoHHOTO 00pazoOBaHUs
OI'bOY BO «/lonl'Y». IIpn u3ydeHUr AUCHMIUIMHBI IPUMEHSIOTCS SJIEKTPOHHOE O0y4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  MIaTGOpMBI  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIIIETCS TEKYIIMH KOHTPOJb 3HAHUK OOydyalolUXcs Ha OCHOBE TECTUPOBAHUA U
NPOBEPKH PE3YIHTATOB CAMOCTOATEIBHON PabOTHI.

11. PEKOMEHAYEMASA JINTEPATYPA

11.1. OcHoBHas auTEpaTypa
1. CasenwseB, U. B. Kypc obmeii ¢usuku: B 5 xu. Ku.4: Bomuer; Ontuka / U. B.
Casenbes. - M. : Actpens : ACT, 2002. - 256 c. — TekcT: HenocpeACTBEHHBIN.
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2. CusyxuH, /[. B. O6mmii kypc ¢usukn: YdeO. mocodue st Gu3. CrernuaabHOCTEH
By30B: B 51.: /1. B. CuByxun. T.4: Ontuka. - U3a. 3-e. - M. : ®usmatiut : U3n-s0 MOTH,
2002. - 575. — TekcT: HEMMOCPEICTBEHHBIH.

3. T'omxaes, H. M. Onrtuka: Yue0. nmocobue mis ¢us. cneunanbHocTeit By3oB / H. M.
['omxaes. - M. : Beicut. mik., 1977. - 432 c. — Tekct: HenmocpeCTBEHHBIH.

4. C., I'openuk B.C. DnexTpoMarHuTHbIe BOJIHBI M oNTHKA: Yuel. mocobue. - M.: 13z Bo
MI'TY M. H.D. baymana, 2006. - 450 c. - URL:
http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik (maTa
obpamienus: 01.01.2023) — Pesxxum goctymna: B CBOOOIHOM AOCTyIIE. — TEKCT: 3JCKTPOHHBIH.

5. Yumues, I1.51. OcuoBel ¢usuueckoit Teopuu / I1.5. Youmues - M.: Jlaboparopus
suanuii, 2020, - 353 c¢. — URL: http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-
difraktsii-p-ya-ufimtsev (mara oOpamenus: 01.01.2023) — Pexxum noctyma: B CBOOOTHOM
noctyrne. — TeKCT: 2IeKTpOHHBIN.

6. Uponos, U. E. 3agauu no ob1eit gpusnke: Yued. mocodbue i cTyeHToB By30B / U. E.
Uponos. - 4-e m3n. - M. : Hayka ; CII6. : Hesckuii mmamekt, 2001. - 431 c. — Tekcr:
HEIOCPEICTBCHHBIN.

11.2. JlomonHuTeNbHAs TUTEpaTypa
7. JlJanncoepr I'.C. O6mwmii kypc ¢pusuku. Onruka.- M.: Hayka, 1976. - 928 c. — Tekcr:

HEIOCPEICTBCHHBIN.
8. A., CamaprieB B.B. OcHoBbI emTOCeKkyHaHON ontukh. -. M.: ®UIMATIIUT, 2009. -
292 c¢. - URL: http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-

vladimirovich-samartsev (mara oOpamenus: 01.01.2023) — Pexxum jgoctyma: B CBOOOIHOM
noctyne. — TekcT: 2JIeKTpOHHBIH.

9. beikoB B.II. JlazepHas 37eKTpOAMHAMUKA. DJIEMEHTAPHBIE U KOTEPEHTHBIE TPOIECCHI
MIPY B3aUMOJICCTBUHM JIA3€PHOTO U3JIYUYEHHS C BEIIECTBOM. U3/1-BO: PuzmatiuT, ropoa: M., 2006
- 384 ¢. — URL: http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
(mara o6pamenus: 01.01.2023) — PexuM gocTyma: B CBOOOAHOM JOCTyme. — TEKCT:
AIEKTPOHHBIN.

10. TameikoBa-bymkeBnu WN.M. ®dusmka. Yacte 2: Ontuka. KanToBas ¢usuka.
Crpoenne u ¢usnueckue cBoiicTBa BemectBa Mwunck: BI'YUP, 2008. — 182 c. — URL:
http://bookash.pro/ru/book/149172/fizika-chast-2-optika-kvantovaya-fizika-stroenie-i-
fizicheskie-svoistva-veschestva-iya-tashlykova-bu (mata o6pamienus: 01.01.2023) — Pexum
JOCTyTa: B CBOOOTHOM JTocTyIme. — TeKCT: 3JeKTPOHHBIH.

12. HMH®OPMAIIMOHHBLIE PECYPCBI

1. Hauuonanbuasi 3JIEKTPOHHAsI OudbaMoTeKa (HOB): denepanbHas
rocynapcTBeHHas wHdopmaimoHHas cuctema / MunuctepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas Oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
01.09.2023). — Peskum moctyma: cBOOOHBIN, moAMKcKa. HeoOxoauma ycTaHOBKa IPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEKTPOHHBIM.

2. eLIBRARY.RU: Hay4Has amekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum moctyna: s aBTOPU30B.
M0JIb30BaTeNe. —TeKCT: EKTPOHHBIMN.

3. Hayunas snextponnas Oubnmoreka «KuOepJleHuHkay»: caiit / Accommanus
«OT1kpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrtyma:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTpOHHO-OMOIMOTeYHAs cucreMa «JIaHb»: [caiiT]. — URL.:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: Jisi aBTOPH30B.
nosib3oBaTesnei. — TeKeT: JIeKTPOHHBIM.
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https://cyberleninka.ru/
https://e.lanbook.com/
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5. IBC KOpaiit: amekTpoHHass OubIMoTeyHast cucrema: caiT. — Mocksa, 2013, —
URL.: https://biblio-online.ru (mara obpamenus: 01.09.2023). — Pesxum qocTyna: 1uisi aBTOPU30B.
IIOJIB30BaTENe. — TEKCT: 2JIEKTPOHHBIMN.

6. DJIeKTPOHHO-0nbanoTeunas cucrema J{oul'Y: caiitr / ®T'BOY BO «loH['Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mata oopamenus: 01.09.2023). — Pexum
JIOCTYyTIA: CBOOOHBIN. — TEKCT: 3JeKTPOHHBIMH.

7. JIeKTpOHHBI KaTtajgor Hayunoil 6ubnunorexku Jonl'V: pasnen caiita / Hb
Joul'Y. — Tekcr: snexrponnsiii / DBC Houl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata o6pamenus: 01.09.2023). — Pexum gocTyna: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTHI — 7151 onb3oBateneid JJoul'y.

8. Juexktponnblii apxuB [oul'yY: pazmen caiitta / HBb Joul'Y. — Tekcr:
anektponHbii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOparieHus:
01.09.2023). — Pesxum mocTymna: CBOOOIHBIH.

13. I[TPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopniopatusnas muuen3ust JJoul'Y Ne 46484614)

2. Microsoft Office (kopropatuBnas yuueH3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (iuniensust nporpammsl Dream Spark amst Beicimx yueOHBIX
3aBeICHUN)

4. Awnrtusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuensuun GPL, Apache,
BSD s ¢cB0OOOAHOTO MPOTPAMMHOTO OOSCTICUCHHS).


https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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PaGouast mporpamma mucnuiumHbel «®H3HYeCKH NPAKTHKYM (3JE€KTPHYECTBO U
MartHetusm)» s oOydaromuxcst 1o HampasieHuto noarotoBkd 03.03.03 Pamuopusmka,
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aprycra 2020r. Ne 912 (c w3m. u jom.), Ilopsaka opraHuWzanmMu U OCYLIECTBIICHUS
00pa3oBaTeNbHOM AEITEIBHOCTH IO 00pa30BaTeIbHEIM IIpOrpaMMaM BBEICHIEro 00pa3OBaHUS —
nporpaMMaMm OakanaBpuara, IporpaMMaM CIEIUaIMTEeTa, IporpaMmaM MarucTparypsl,
YTBEPXKICHHOTO TMpHKa3oM MUHHCTepcTBA HAayKWM M BbICIIero obOpasoBaHus Poccuiickoit
Depeparmm ot 06 anmperns 2021 1. Ne 245 (¢ u3M. u [1011.), B COOTBETCTBHH € y4E€OHBIM IIIAHOM,
yTBepkIeHHbIM YueHBIM coBeToM PI'BOY BO «[lorl 'V» nns nabopa 2024 rona.

PaspaboTuuk:

TOIEHT Kadeapsl o01eH Gpu3nku
W TUJAKTUKK QU3UKH,

KaH. ¢pu3.-MaT. HayK

A.B. besyc

PaGouast mporpamma o1o0peHa Ha 3aceianuu Kadenpsr obmielt Gu3nku TUIAKTUKH GU3UKA
ITpotoxon ot 26.03.2024 r. Ne 16

3aBeqyromuii kageapoi A.B. besyc

COT'JIACOBAHO:

C.A. ®omenko

JlekaH (pU3UKO-TEXHUYECKOTrO (haKyIbTeTa
28.03.2024 r.

Y4yeOHO-MeToquIecKass KOMUCCUS (PUBHKO-TEXHUYECKOTo (paKybpeTa.
[Iporokomn ot 27.03.2024 1. Ne 2. Y
[Ipencenarens /_ B.H. Koresxo

PykoBoauTesls OCHOBHOH PO eCCUOHAIBHON
00pa3zoBaTeIbHON IIPOrPAMMBI,

[Tpod., x. 1. H., IpOD.

26.03.2024 r.

/B.B. JlaHuIIoB
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1. MECTO JJUCLIMITIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1. TpeGoBaHus K IMpeaBAPUTEIBHON MOATOTOBKE O0YUAIOIIMXCS, MPEIIIECTBYIONINE
Y COMYTCTBYIOIIME TUCHHUILINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3y4YECHHE TaHHOM:

6a30Basi MOArOTOBKA 10 MaTeMaTHKE B 00BEME MTPOrpaMMbl CPEIHEH IIKOJIBI;

JUCIUIUIMHBI TPOrpaMMbl OakajaBpuara:

MaremaTtnueckuil aHanu3; AHanmuTudeckas reometpus; Jlunelinas anreOpa; MexaHuka;
MonexynsipHas ¢usuka; DJIEKTPUYECTBO U MarHeTusM; PaguoTexHHYecKrue LEeNnu U CUTHAJIbI;
Teopuss (QyHKUMH KOMIUIEKCHBIX II€PEMEHHBIX; BEKTOpHbII W  TEH30pHBIM aHaIU3;
WHTerpanbHble ypaBHEHMs. BapuanmoHHOE HCUUCIIEHUE.

1.2. JlucuumiauHbl, KypcoBble pabOThl U MPAKTHKH, Ul KOTOPHIX OCBOCHHE IaHHOM
JUCIUIUIMHBI HEOOXO0IMMO KaK IPEeIIIeCTBYIOLIEE!

Konebanus u BonHBI, onTHKA; ATOMHas U saepHas ¢usuka; TeopeTnueckas MEXaHUKa;
OnektpoauHamuka; KBaHToBass MexaHuka; TepMonMHaMuKa U CTaTUCTHUYecKas (U3HKa;
Ousnueckuil MpakTHKyM; PaauoTexHuyeckue LeNu W CUrHaiuel; Teopus KoseOaHMIA;
Pannosnextponuka; ®dusuka crmiomHbeix cpen; KBantoBas paanodusuka; Cratuctuyeckas
panuodusuka; IlomympoBomHukoBass u©  (Qu3MuUeckas 3JEKTpOHMKA; Pacmpocrpanenue
AJIEKTpOMarHuTHBIX BOJH; KypcoBas pabora mo nucuuiuinHe "PanuoTexHudeckue LeNu U
curHanel";  KypcoBas pabora no aucuumuimae "Paguosnexktponuka"; @yHKUMOHANbHAs
anekTpoHuka; OnTosnnekTpoHuka; Paguorexuuyeckue uaMepenus; JIuHum nepegauu u TeXHUKa
CBY; DOnexrpopunamuka CBY; Marepuansl snekTpoHHOH TexHuku; KypcoBas pabGora 1o
nucuurmuae "Onrosnexktponnka'; KypcoBas pabora mo mucturuimHe "JluHum nepenayu u
texHuka CBY"; AHTeHHbI, AHTeHHbIe cucTeMbl; DnekrpoHuka CBY; DnekTpoHHbIe NMPUOOPEI
CBUY; IMoaroroBka K MpoLeaype 3alUThl U 3alUTa BhITYCKHON KBATU()HUKAIIMOHHON pabOTHI.

2. OIMMCAHUE JUCHUITIIMHBI

2.1.  OOmas xapakTepHuCTUKa

HaumeHoBaHue nmokaszartest 3HayeHue oKa3aTes
Hazpanue oOpa3oBaTesibHOI porpaMmbl 03.03.03 Pagunodusuka (ITporpamma
OakanaBpuata Pagnodusuka)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.5.M1.17 ®usnveckuil npakTuKyMm
y4eOHBIM IIJIAHOM
YacTth 00pa3oBaTeabHOI porpaMmbl ba3oBas yacThb
KonuuecTBO 3a4eTHBIX €AUHULL / BCETO YacoB 3,5/126

2.2.  Pacmpenenenue dyacoB 1o opMam u nepuoaMm o0ydeHus

OO611ee KOJIMYECTBO YacOB
o e camMocCTos-
dopma 2| @ .
> | & | nmexuu- nabopa- | TpaKTU- | TETbHOUN ®opma
o0yueHus & = BCETO
8 | OHHBIX | TOPHBIX | YEeCKHUX | pabOTHI + KOHTPOJIS
KOHTPOJIh
OuHast 2 3 — 68 — 58 126 3a4eT

3. [EJU JUCHUTUIAHGI

Hayuutb cTyseHTOB MeToiaM (PU3MUECKOro SKCIEPUMEHTAa U OCHOBAM TEOPUH OLIEHKU
OLIMOOK; HAYYUTh CTYACHTOB AKTUBHO NPUMEHATh TEOPETUYECKHUE OCHOBBI (PM3UKU B KAaueCTBE
paGouero ammapara, IO3BOJSIONIETO TPOBOAUTH SKCIEPUMEHTAJIbHBIC HCCICIOBAaHUA H
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00pabaTeiBaTh UX pE3yJbTaThl, HAYYUTh CTYJCHTOB CAMOCTOSITEIHLHO padOTaTh M KPUTHUYECKHU
OILICHUBATH MOJIYYEHHBIE PE3YNIbTATHI.

YcTpanuTs GopManu3M B 3HAHUSAX; HAYYHTh NMPUMCHATH TCOPCTHUSCKUW MaTepuail K
aHANMM3y KOHKPETHBIX (U3MYECKUX CHUTyalUil; JKCHEPUMEHTAIbHO W3YYHTh OCHOBHBIE
3aKOHOMEPHOCTH, OIICHUTHh TMOPSJAKA HW3YyYa€MbIX BEJIIMYWH, OMNPEICIUTh TOYHOCTh U
JIOCTOBEPHOCTh IMOJYYEHHBIX pEe3YyJbTaTOB; O3HAKOMUTb C COBPEMEHHOW H3MEPUTEIbHOU
anmapaTypoi, NMpUHIUIAMU €€ JeHCTBHs, C OCHOBHBIMHU TPUHIMIIAMH cOopa M 00pabOTKH
dbuznyeckoil HHPOpPMAIMK; C OCHOBHBIMU JIEMEHTAMH TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUN
AKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUM; TPOBEPUTHh HA OIbBITE CHPABEIJIMBOCTDh (PU3NUECKUX
3aKOHOB; MPUOOPECTH HABBIKU B MPOBEICHHH IKCIEPUMEHTAa U OOpabOTKE €ro pe3yibTaToB;
chopMupOBaTh KPUTUYECKOE OTHOIICHHE K PE3yJIbTaTaM, MOJYYCHHBIM B XO0JI€ DKCIIEPUMEHTA;
chopMUpOBaTh 3HAHUS M yYMEHHs CTYyJIeHTa, HEOOXOJUMbIE M JOCTATOYHBIC AJIsI TOHUMAHUS

SIBIICHUI U IIPOLECCOB, MMPOUCXOAAIIUX B IPUPOAC U TEXHUKE.

4. KOMITETEHIN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMBI, UX NHIMKATOPEBI
N INTAHUPYEMBIE PE3VIJIbTATBI OBYUYEHU A

4.1. KomnereHuuu
Komnerenuuu WHaukaTopsl Pe3ynbraThl 00y4yeHus

OIIK-2. CnocobeHn OI1K-2.1. OIlK-2.1.1. Hmeer OIIBIT MIPOBEICHHUS

IIPOBOJIUTH Criocoben HaOIIOIEHUI M M3MEpPEeHM, COCTaBJICHUS HX

AKCIIEPUMEHTAJIbHbIE | IPOBOAUTD ONMMCAaHUN U POPMYJIUPOBKH BBIBOJIOB.

U TEOPETUUECKUE skcnepumenTaibbie | OIIK-2.1.2. 3HaeT OCHOBHBIE 3aKOHBI M TEOPUHU

Hay4HbIE HCCIIeI0BaHUS (GU3KKYN, METOJOJIOTHIO U METObl UCCIIE0BAHUM.

WCCIIEIOBAHMSI O00BEKTOB, CUCTEM U | 3HACT TEXHUKY OE€30MacCHOCTH IpPH MPOBEACHUU

00BEKTOB, CUCTEM U | MIPOLIECCOB, SKCIIEPUMEHTOB. Ymeer o0pabatbIBaTh,

IIPOLIECCOB, o0pabaTbIBaTh, AQHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh, IPOBOINUTH

o0OpabatbIBaTh U aHAJIN3HPOBATh, pacueTbl U KPUTUYECKU OLIEHHWBATH PE3YyJIbTAThI

IIPEJICTaBIISITh CUCTEMATU3UPOBaTh | SKCIEPUMEHTAJIbHBIX UCCIIEI0BAHUN

DKCIIEPUMEHTAJIBHBIE | U KPUTUYECKU OIlK-2.2.1. Bnanmeer HaBbikamMu pabOTHI ¢

JTaHHBIE. OLICHUBATH 7a00paTOpHBIM O00OPYAOBAaHHEM U MPHUOOPAMH.
pe3yNbTaThl HNmeer nmpencraBieHus O  METOAMKaX U
9KCHEPUMEHTAIbHBIX | TEXHOJOTHSAX (U3UUYECKUX  HCCIEJOBAaHUN ¢
HCCIIeIOBaHUM. MOMOIIbI0  COBPEMEHHOr0  O00OpyJIOBaHHs, a

TaKXKe 3HAaeT TEOPUI0 M METOAbl (PU3MUECKUX

OIlK-2.2. uccaeaoBaHuil B mporiibHON 0051acTH (GPU3UKH.
Crniocoben OIIK-2.2.2. 3HaeT OCHOBHBIE IPUHIIHIBI cOOpa U
MPOBOJIUTH 00paboTkn (usnueckorr wuHPOpManUH. 3HAET
TEOPETUYECKHE METOJbl ~ OpraHu3allud ¥ IUIAHUPOBaHUsA
Hay4HbIE buznyecKkux  HCCIeNOBaHUM M CIOCOOEH
HCCIIEI0BaHUS dopmHpoBaTh  HCCIEOBaHHMA  Ha  OCHOBE
O00OBEKTOB, CHCTEM U | COBPEMEHHBIX 3JIEKTPOHHBIX CPEJCTB, MPOBOIUTH
IIPOLIECCOB. HaOJII0IeHUS], U3MEPEHHUS U pacueThl.

o. I[TPOTPAMMA JJUCHUTIJIMHBI

Ha3zBanue TeMbl

Kpartkoe conepxkanue TeMbl (BOPOCHI TEMbI)

JI/P 1. T'ucrepesucHbie

SABJICHUA

CHsTHE KpUBOM HAMarHMYEHHOCTH U TETIU THCTEpe3uca MIpH
MIOMOIIX ocIuuIorpada

JI/P 2. Touka Kropu

Omnpenenenne Touku Kropu
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HasBanune TeMbl

Kparkoe coaepxkanue TeMbl (BOPOCHI TEMbI)

(dbeppoMaraeTuka

JI/P 3. CerneToseKTpuKku

M3ydeHue CBOMCTB CETHETORIEKTPUKOB

JI/P 4. BakyyMHbBIH 110/

N3ydeHne BakyyMHOro JMOAA U OIPEACIICHHE YACIBHOIO
3apsia DIEKTpOHa

JI/P 5. DnexTpoH B MATHUTHOM
noJje

W3mepenune  ynenbpHOro
Mar"HeTpoHa

3apsga  JJCKTpOHAa  METOJOM

JI/P 6. DnexTpocTaTHKa

W3ydenue 31eKTpocTaTHYeCKOro MoJist

JI/P 7. InsnexTpuyeckas
POHUIIAEMOCTh AUDJIEKTPHUKA

I/I3MepeHHe ,ZlI/IBHeKTpHHCCKOﬁ IMPOHUIACMOCTH BCLICCTBA U
CMKOCTH KOHACHCATOpa

JI/P 8. DnexTpoHHBIi
ocrutorpad

N3yueHue pa3iuyHbIX METOJUK MCIOJb30BaHUS 3JEKTPOHHOIO
ocuusuiorpada B KauecTBe U3MEPUTENbHOIO pudopa

JI/P 9. TemneparypHas
3aBHCUMOCTb COIIPOTUBIICHUS
MaTepHajIoB

N3yueHue 3aBUCMMOCTH CONPOTUBIEHUS MPOBOJHUKOB U
MOJYTIPOBOIHUKOB OT TEMIEPATYPhI

JI/P 10. IToxynpoBOAHUKOBBII
AUOoN

N3ydenue nosynpoBOJHUKOBOIO JUOAA U €r0 BBHIIPSIMIISIOIINX
CBOWCTB

JI/P 11. Pe3onaHcHEBIE ABIIEHUSA

W3yyeHne pe30HAHCOB TOKOB U HAIIPSKEHUI

JI/P 12. KoMIteHCallHOHHBIE
HU3MEPCHHS

N3ydyenne mnOpuHOUIA JJIEKTPUYECKUX  KOMIIEHCAIIMOHHBIX
HU3MEpPEHUI

6. CTPYKTYPA U COAEPXAHUE JUCHUITJIMHBI

6.1. dopma oOyuyeHus — ouHasi, Kypc — 2, cemecTp — 3
HauMeHoBaHUS pPa31eioB U TEM Koumecrso wacos
Jleku. | Jlaoop. | IIpakr. | CPC | Beero
JI/P 1. 'mcrepe3ucHbIe SIBICHUS 4 4 8
JI/P 2. Touka Kropu dbeppoMarnernka 4 4 8
CBoOoaHOE 3aHsITHE 4 1 5
JI/P 3. CerHeTOANEeKTPUKH 4 4 8
JI/P 4. BakyyMHBIH AHOL 4 4 8
CBo0Oo1HOE 3aHSTHE 4 1 5
JI/P 5. D1exTpoH B MAarHUTHOM I10JIE 4 4 8
JI/P 6. DnekTpocTaThka 4 4 8
CB00OOOHOE 3aHATHE 4 2 6
JI/P 7. AusnexTpuyeckas MpOHUIIAEMOCTh 4 4 8
JIUDIICKTPUKA
JI/P 8. DnexTponHbIi ocimiorpad 4 4 8
CBo0Oo1HOE 3aHSTHE 4 2 6
JI/P 9. TemneparypHasi 3aBUCUMOCTh 4 4 8
COMPOTHBIICHUSI MAaTEPUAJIOB
JI/P 10. ITonynpoBOTHHUKOBBIN THO 4 4 8
CBoOoaHOE 3aHsITHE 4 2 6
JI/P 11. Pe3oHaHCHBIC SIBICHUS 4 4 8
JI/P 12. KomnieHcallmoHHBIC U3MEPEHHUSI 4 4 8
3auer 2 2
HUTOI'O 3A CEMECTP 68 58 126
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7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKYVIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHBIE BOIIPOCHI
3axoH Kynona. ®opmynuposka 3akoHa Kynona. I'panunsl npumenumoctu. Onbitel KysoHa.
3akon Kynona B BekropHo#l ¢opme. [lpunuun cyneprnosunuu. [loneBas TpakToBKa 3aKoHa
Kynona.
Hanpsokennocts anextpuyeckoro monst. [IpoOueiii 3apsn. Enununsl uzMepenus. 3akoH
Kynona. [Ipunnun cynepno3unuu.
HanpsikeHHOCTD 110J11 Ha OCH TOHKOT'O PaBHOMEPHO 3apsSKEHHOTO KOJIbIIA.
Teopema I'aycca ays ToueyHoro 3apsiia B MHTerpaibHoOM (opme. BoiBon, dhopmynupoBka.
Cas3b ¢ 3akoHOM KyroHna.
Teopema I'aycca B nuddepenuumansHoM Buzae. DopmynupoBka. VMCTOUHUKH M CTOKH
ANEKTPUIECKOTO T0Jis1. CHIIOBBIE JIMHHH.
HanpsbxkeHHOCTD 10JIS 11apa, BHYTPU KOTOPOTO paclpeieieH paBHOMEPHO 3apsi/i ¢ 00beMHON
IUIOTHOCTBIO p=ar.

[Tone BHYTpH ceprueckoil MOJOCTH B PaBHOMEPHO 3apspKeHHOM Imape. [lmoTHocTs 3apsna
P, |- paccTosiHEe MeX Ty LICHTpaMU 11apa U IOJIOCTH.

[Tone cdepsl U MIOCKOCTH, PABHOMEPHO 3aPsKEHHBIX 1O MOBEPXHOCTH.

VYcnoBue  NOTEHUUANbHOCTH — 3JIEKTPOCTATMUECKOrO0  MOjis (B MHTETPAIbHONM U
nuddepennmranbaol hopmax).

[ToreHunan (cBeaeHMs MOHATHUS MOTEHIMANA, CBA3b C HANPSHKEHHOCTHIO mosist) IloreHnuman
TOYEYHOTr O 3apsAaa. EAMHUIbI n3mMepeHuil.

IToTeHnman v HaNpPs>KEHHOCTD IT0JISL TUTIOJS.

[ToTeHman 3apsKEHHOrO 1Iapa.

[ToreHnman u HaIPsKEHHOCTH I10JI HA OCU PABHOMEPHO 3apsKEHHOTO JUCKA B 3aBUCUMOCTH
OT pacCTOSIHUSA JI0 €T0 LIEHTpa.

DneKTpuueckoe T1oJie NpU HAJIWYUM  [POBOJHUKOB. OJEKTPUUECKas HWHAYKIHS B
npoBoanuke. [Tone BOIM3U MOBEPXHOCTH MPOBOJHUKA. DIEKTPOCTATUYECKAS 3alUTA.
OnektpoeMkocTb.  Exununet  uw3mepenus.  Konpencaropsl  (I1apoBOHM, — IUIOCKHIA,
HWIMHIPUYECKUN ).

[Tonsspuzanuss ~ OUAJIEKTPUKA  DJIEKTPUYECKMM  IIOJEM (BeKTOp  MOJISIpU3ALINH,
BocpuUMYMBOCTh). Teopema ["aycca nis BekTopa mojspu3anum.

JusnexTpudeckas MPOHUIAEMOCTD BELECTBA. BeKTop anekTpudeckoil nHAyknuu. Teopema
["aycca muist BeKTOpa 3JE€KTPUYECKON MHIYKIUN.

[TonspU30BaHHOCTH OJJHOPOJHOIO AUDJIEKTPUUYECKOrO LIapa, B LEHTPE KOTOPOro HaXOIUTCS
TOYEYHBIN 3apsa. BeauunHa cBsi3aHHOTO 3apsija B mape.

HanpsbkeHHOCTD TOJST U MOJsipU3aliusl BOJIM3M T'paHUIBI paszena JTUIEKTPUK- BaKyyM BO
BHEIIHEM DJJIEKTPUYECKOM TI0JIe, HANpPaBICHHOW IO YIVIOM K TpaHULE paszena.
[ToBepxHOCTHAs IUIOTHOCTD CBA3aHHBIX 3aps10B.

[ToBeneHue Ha rpaHuLe ABYX IUAJIEKTPUKOB BEKTOPOB MOISPU3ALNN HAIPSIKEHHOCTH MOJIS U
AIIEKTPUUYECKON NHAYKIIUH.

OHeprus KoHJeHcaTopa. [InoTHOCTE sHeprun noss. Jlokanusamnus sHepruu.

OHeprus 3apsza B DJIEKTPUYECKOM IoJIe. DHEprus cucrteMsl 3apsaoB. [lomHas sHeprus
B3aMOJICUCTBUSL.

OHeprust 00beMHO 3apsHKEHHOTO 1mapa. ['1e ona cocpeoroueHa?

OHeprus JUNoJisg BO BHEIIHEM I10JI€.

OHeprus 1o B JUAJIEKTPUKE (Ha IPUMEPE KOHAEHCATOPa C TUAIEKTPUKOM).
Cer”eTosJIeKTPUKH.

HenomnspHble TUAIEKTPUKU.

[TonstpHBIE AUDIIEKTPUKHU.
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OHeprus AByX 3apsKEHHBIX 3apsAaMu (1 U (2 LIapOoB U 3HEPIUs ABYX LIApOB, CO3AAIOIINX B
npocTpaHcTBe nons Ei1 u Ea.

Cunpl, efCTBYIOIIKME HA JBWXKYIIMECS 3apsbl B MarHUTHOM mnose. Cuna Jlopenna. 3akoH
aMmriepa.

Pamka ¢ TOokOM B MarHuTHOM 1oJjie. MarHUTHBIA MOMEHT PaMKH.

3akoH buo-Casapa. MaraurHoe mnosje npsiMoro Toxa.

MaruutHoe 1oJie KpPYroBOro BHUTKa € TOKOM. CpaBHEHHE C JJIEKTPUYECKUM IOJIEM
3apsKEHHOTO KOJIbLIA.

Teopema 0 NUPKYJSAIMKA MAaTHUTHOTO TOJS B UHTETpAIbHOU U nuddepeHnuansHon popme.
W cTOYHMKN MarHUTHOTO MOJISL.

Wuaykuust MarHUTHOTO TOJISL IPOBO/Ia KPYyroBoro ceueHus paauyca R.

UYeTblpe HHTETpajbHblE TEOPEMBI JUIsl CTATHYECKOTO 3JIEKTpOMarHuTHoro mois. Mx
busnaeckuit cmeici. [lepexon k nuddepennmansuoi hopme.

Pabora no nepemenieHno 3aMKHYTOI'O TOKa B MArHUTHOM IoJie. MarHUTHBIN MOTOK.

CBsi3p MarHUTHOTO MOTOKa C TOKOM, KOA((UIMEHT camMO- M B3aMMOMHAYKUUU. EnuHUIEI
MOTOKAa U UHAYKTUBHOCTH. HIYKTUBHOCTb COJICHOUIA.

OnpiTel Dapases 1o 37eKTPOMAarHUTHON MHTYKIIMU. 3aKOH UHTyKILUH.

Juddepenumanbabie ypaBHEHHUS dJIEKTPOMArHUTHON MHAYKIUU. [ToHMMaHKe 3TOro SIBICHUS
®dapaneem 1 MakcBeIOM.

DHeprusi MarHuTHOTO MOJIs.

BemecTBO B MAarHUTHOM 110J1€, HAMATHUYEHHOCTh, IPOHUIIAEMOCTh, BEKTOP HAIPSKEHHOCTH
MAarHUTHOTO TOJIA.

Junamaraetusm. DiaeMeHTapHas TEOpHsl TuaMerHeTu3Ma.

[TapamarneTuszm. Mozeinp U1eaabHOTO Ta3a MarHUTHBIX CTpeJIOK. 3akoH Kropu.
®eppomarnetnzm. OOMeHHOE B3auMojelicTBue, ombIThl Jlopdmana, Temmeparypa Kropw.
CBoiicTBa eppOMarHeTUKOB.

Teopema 0 HUPKYJISALUHN IPU HATUYUHY MarHETUKOB.

@uU3HUECKUN CMBICII BEKTOPOB MAarHUTHOM MHAYKIMH, HAMPS)KEHHOCTH MAarHUTHOTO TOJIs,
HaMarHW4YeHHOCTH.

['pannuHbIe yCI0BUS 1UIsl BEKTOPOB MATHUTHOM MHAYKIUU U HANIPSKEHHOCTH.

Bektop miioTHOCTH TOKa. YpaBHEHHE HENpephIBHOCTH. 3akoH OMa B nuddepeHnantsHOn
dopme.

Mopnenb KOJUIEKTUBU3UPOBAHHBIX 3JIEKTPOHOB. Pa3pelieHHble U 3alpelieHHbIE 30HBI
sHeprun. DHeprus Pepmu. Pacnipenenenne 371€KTPOHOB 110 SHEPTUSM.

Pa3nenenune BeliecTB Ha METauIbl, JUAJIEKTPUKA U TOJIYNPOBOJHUKU C TOYKH 3PEHHUSA
MOJEJIM SHEPTeTHUECKUX 30H.

TepmonnexktponHas smuccus. opmyna Puuapacona-/lemmana.

MexaHu3M 3J€eKTpONPOBOJHOCTH METAJUIOB, POJb CTOJIKHOBEHUM, BpEMs pelakCaluu, poJib
CTOJIKHOBEHUH.

[TonynpoBonuuku. CTpoeHHME SHEPreTUYECKUX 30H, TeMIepaTypHas 3aBUCHMOCTh
ANIEKTPONpoBOgHOCTH. COOCTBEHHAS U IPUMECHASI TIPOBOJUMOCTD.

3aBUCHUMOCTH 3JIEKTPOIPOBOAHOCTH OT TemmepaTypsl. Kinaccudukanus Bemiects. Mexanuszm
AJIEKTPONPOBOIHOCTH. AHAIN3 U 00BSICHEHUE HAa OCHOBE 30HHOM MOJEIN.

VYpaBHeHHe Koie0aTeNbHOTO KOHTYpa. BoiBoa. Ananus.

[lepexoanpie mporecchl B anekTpudeckux nensx. RL-ienu ¢ nocrostaaoi D/1C. RC-1enu ¢
nocrosinaou DJIC.

[Tepexoxnbie mpornecchl B RLC-mienn.

[Tepemennsiii Tok. 3akon OMma. Mimnenanc. Bexkropuas auarpamma RLC-nienn. Crnsur ¢as.
3akon Oma s MEepeMEeHHOro TOKa B KOMIUIEKCHOM W BemecTBeHHOH (opme. [IpaBuia
Kupxroda. [IpoBogumocTs.

Pabora m MomHOCTH mepeMeHHOro ToKa. MIHOBEHHOE U CpEJHHE 3HAUYEHUE MOIIHOCTH.
O dexTuBHBIC 3HAUCHUS CUIIBI TOKA U HATIPSKEHUS.
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Pe3onanc HanpspkeHMi B KOHTYpax. BekropHas auarpamma. HYactoTHas XapakTepUCTHKA.
Pe3oHaHC TOKOB B KOHTYpE.

Tok cMmemenus. BripakeHre Toka CMEIIEHUs depe3 dJekTpudeckoe moie. Ero ¢usnyueckoe
conepxanue. O6001eHNe 3aKOHA TTOJIHOTO TOKa.

Cucrema ypaBHeHMII MakcBemia Ui JIEKTPOMAarHUTHOTO TMOJIs (CMBICH, COJEpPYKAHUE).
MarepuanbHble ypaBHEHUS.

3akoHbI coxpaHeHus 3Hepruu. Bekrop Ymosa-IloiiHTuHra.

MoHnoxpomaTHdecKas 3JIEKTpOMarHuTHas BojHa. [IonepeyHoCcTs 3JIEKTPOMAarHUTHBIX BOJIH —
CIIEJICTBHE YpaBHEHU MakcBea.

DJEeKTPOMAarHUTHOE Toje 0e3 MCTOYHHMKOB. 3aBUCHUMOCTH IOJISI OT KOOPJMHAT M BPEMEHHU.
CKopocThb JBUKEHUSI MTOJIS.

Bekrop YmoBa-IloiHTHHTA U151 37IEKTPOMArHUTHOM BOJIHBI.

BonnoBoe ypaBHeHue. Pemienrne BOJTHOBOTO ypaBHEHHsI B OOIIEM BHUJE JJII OJHOMEPHOTO
CiIyyvas.

[Inockue sneKTpOMAarHWTHBIE BOJHBL. PemeHne ypaBHeHuid MakcBemia sl BakyyMa.
CkopocTb pacnpocTpaHeHusi Oeryummx BoJH. KomIulekcHas 3amuch 3JIEKTPOMarHUTHOM
BOJIHBI.

Cdepuueckas BomHa.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYYAIOIIIUECA

OO61as oueHKa 3HaHUM 00ydYaromMXCcs MO AUCUUILIMHE npoBoauTcs no 100-6amnpHoi

HIKajie MCXOJs U3 MaKCUMyMa, MpHBEIEeHHOro B Tabmuue Huxke. OpraHu3allMOHHO-ydeOHas
paboTa B ayJUTOPHM OLICHMBAETCSI Ha OCHOBE TAKUX KPUTEPUEB KAK MOCEIIAEMOCTb 3aHSITHI,
CBOCBPEMEHHOE M KaueCTBEHHOE BBIIIOJHEHUE JOMAIIHUX 3aJaHWM, aKTHUBHOCTb BO BpeMs
NPOBEICHUS JICKIIMOHHBIX M TPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHHH TEKYIIEro MU
NpOIIeHHOT0 MaTepHaia, peleHne 3a1ad 1 T.11.).

8.1. Cemectp 3

MaxkcumasbHoe
Homepa pasaenon Buasi pador KOJIHY€CTBO
0aJlJI0B
JlaGopatopHas OpranuzanoHHO-yueOHasi paboTa B ayIUTOPUHI 40
pabora (Tema 1-12) | CamocrostenbHas pabora 60
HNTOI'O (3auer) 100

CooTBeTcTBUE 0AJIIOB OIIEHKE

OlLieHKa M0 MATHOAUIBHOM IIIKaJIe
KonnuecTBo 6amios "
s 100 ECTS | Dxksamen, muddepeHupoBaHHbIMH 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TCHO
70-74 D 3a4TEHO
60-69 E yJIOBJICTBOPUTEIHEHO SaTTeHo
35-59 FX HE 3a4TEHO

0-34 F HEYJIOBJICTBOPUTEIBHO e 3a9TeH0
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9. OBECIIEYEHUE OBPA30OBATEJIbHOI'O [TPOLECCA IS JIULL C
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 3/J0POBbA 1 MTHBAJIN10OB

B xone peanuzanyy TUCIHMILIHHBI UCTIOIB3YIOTCS CIEAYIOUINE TOTIOJHUTEEHBIE METOIBI
00y4eHHs, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O00Yy4aronuxcs B
3aBUCHUMOCTH OT UX UHAUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- neKuu  OQOpMIISIFOTCS B BHJE OJCKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C
MOMOILBIO0 KOMITBIOTEPA CO CHEIMAIM3UPOBAHHBIM IIPOrPAMMHBIM 00eCIIeUeHUEM;

- JUIE  BBINIOJHEHHWS  3aJaHWs Tpd  HEOOXOAWMOCTH  IPEIOCTaBIISCTCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BOZMOXKHO TAK)KE€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEINYMBAIOIIUX
YCTPOWCTB;

— MUCbMEHHBIE 3a7JaHUs O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM.

2) IUTSL TIIYXHX | CITa00CIBIIIAIINX

— JeKIMH OOPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JOKYMEHTA;

- MUCHMEHHBIC 3aJ[aHUs BHITTOJIHAIOTCS Ha KOMITBIOTEPE B MUCHMEHHOH (hopMe;

— 9K3aMEH NPOBOJUTCA B IHUCHbMEHHOM (QoOpMe Ha KOMIbIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TECTHPOBAHHSI.

3) JUISL JIAL C HApYIIEHUSIMH OTIIOPHO-/IBUTATENILHOTO amnmapara:

- neKuu  OQOpMIISIFOTCS B BHJE OJCKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C
MOMOILBIO0 KOMITBIOTEPA CO CHEIMAIM3UPOBAHHBIM IIPOrPAMMHBIM 00eCIIeUeHUEM;

- MMUCHMEHHBIC 3aJ[aHUs BHITTOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (JOpPME MIIM BBIMOJIHAIOTCS B MUCbMEHHOMN
dbopme Ha KOMIIBIOTEPE.

[Ipn HeoOXOIMMOCTH MpeaycMaTpUBAETCS YBEJIWYEHHE BPEMEHH [UIsl IMOATOTOBKH
OTBETA.

[Ipouenypa  mnpoBeAeHHs  MPOMEXKYTOYHOM  aTTecTallud A OOydaroluxcs
YCTAaHABIMBAETCS C YYETOM WX HWHIWBUAYAIBHBIX TCHXO()H3MYECKHUX OCOOEHHOCTEH.
[TpoMexyTouHas aTTecTalusd MOXKET MTPOBOJAUTHCS B HECKOJIBKO STAIOB.

[IpoBenenne mpoueaypbl OLEHHBAHUS PE3YJIbTaTOB OOyYEHHUS JIOMyCKaeTcs ¢
MCIIOJIb30BaHUEM JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

ObecneunBaeTcst AOCTYI K WH(GOPMAIIMOHHBIM U OMOIHOrpaduIeckuM pecypcaM B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢dopMax, aJanTUPOBAHHBIX K OTPaHUYEHHUSM HX
3JI0POBbBSI ¥ BOCTIPHATHS HHPOPMALIH:

1) IUTSL CHENBIX U CIIA00BUIALINX

— B IIEYaTHOHN (OopMe yBETUUEHHBIM MIpU(TOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHX M CTa00CIBIIAIINX

— B [I€YaTHOH (opme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) JUIs 00YYaroIIUXCs C HAPYIIEHUSIMU OMOPHO-/IBUTATENILHOTO anmapara:

- B IIEYATHOH (opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUHEHUME YYEBHOI'O ITPOLIECCA

VYuebnsie 3ansatusi npopoasarcs B kopmyce Ned Jlonl'V (1. Howeuk, mp. TeaTpasibHBIHU,
13). Jns mnpoBeneHMs JICKIHOHHBIX M MNPAKTHYECKUX 3aHATHH TpeOyercs ayIuTopws,
0o0opys0BaHHAs MEJIOBOM WJIM MapKEpHOM JIOCKOM, MYyJIbTHUMEIUNHBIA MPOEKTOP M 3KpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu Ui CTYAEHTOB, paboyee MECTO MPEenoiaBaTelis, BBIXO B
WHTepHeT — MPOBOHOM WK ¢ Ucob3oBaHreM Wi-Fi.
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Jis  BeImostHEeHWsT  jaboparopHbIX — paboT  TpeOyercs  maboparopuu €O
CHELMATU3UPOBAHHBIM  000pY/IOBaHMEM, KOTOpPOE OTBEYAaEeT COBPEMEHHBIM TpeOOBAHUAM
GPOBOro 00pa30BaHU: UMEET B HATMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX THIIOB JaTYHKOB,
KOTOpble MOJKJIIOYAIOTCS K HOYTOyKy (MJaHLIeTy) W MO3BOJSIOT OCYIIECTBIATH cOOp
OKCTICPUMEHTAIBHBIX JAHHBIX, TpadUYecKWii aHajdW3 [TaHHBIX, PEIICHHEe MaTeMaTHYeCKHX
ypaBHEHHI, 00pabOTKy SKCIIEPUMEHTAIbHbBIX JAHHBIX.

Jist caMOCTOSITENTbHOM pabOThl HMCITONB3YIOTCS TEKCTOBBIE W 3JIEKTPOHHBIC PECypCHI
HayuHoli OMONIMOTEKM YHUBEpCUTETa U JPYTUX DJICKTPOHHBIX OMOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-METOIMUeCcKoe OoOecleueHrne, MPEICTAaBIeHHOE B Yy4YeOHO-METOJAMYECKOM KaOWHeTe
I'maBHOrO KOpmyca (ayn.405).

OOyuaromnecss HMMEIOT BO3MOXXHOCTh — HCIIOJIb30BAaTh  y4eOHble MaTepuaibl 110
JTUCLHUIUIMHE, pa3MelneHHble Ha riargopme Moodle LlenTpa aucTaHIMOHHOTO 00pa3OBaHMS
OI'BOY BO «lonl'Y». Ilpu nzydeHuH NUCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE OOydeHue U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHH.

C  wucnonp3oBaHUMEM  pecypcoB  MIATGOPMbl  JUCTAHIMOHHOINO  0Opa3oBaHUs
OCYILIECTBJIICTCSI TEKYIIUMI KOHTPOJb 3HAHUN OOYyYaloIIUMXCSi HAa OCHOBE TECTUPOBAHUS U
IIPOBEPKHU PE3YJIbTATOB CAMOCTOSTEIILHON pabOTHI.

11. PEKOMEHIAYEMAA JINTEPATYPA

11.1. OcHoBHas auTEpaTypa

1. CaBenbes, U. B. Kypc obmie#t ¢pusuku: B 5 ku.: KH.2: DnekrpudecTBO U MaraeTusm /
H. B. CasenbeB. — M.: Actpeinsb : ACT, 2002. — 336 c. — TekcT: HENOCPEACTBEHHBIM.

2. MatBeeB, A. H. DnekTpuyecTBO M MarHeTu3M: Y4e0. mocoOwe mis By30oB / A. H.
MartseeB ; Mock. roc. yH-T uM. M. B. JlomonocoBa. — 2-¢ u3a. — M.: Onukc 21 B.: Mup u
oOpa3zoBanue, 2005. - 464 c. — TekcT: HEMOCPEICTBEHHBIN.

3. Corypenko, A.JI. ®dwusuka. DISKTPUYECTBO M MArHETHU3M: METOJ. YyKa3aHUS K
BEITIOTHEHHIO J1a0. padot / E.M. Bonkoga, A.J[. Corypesrko. - [Tensa : PUO III'CXA, 2013, - 56
c. — URL: http://bookash.pro/ru/book/153092/fizika-elektrichestvo-i-magnetizm-elena-volkova
(mara oOpamenus: 01.01.2023) — Pexum jgocTyma: B CBOOOAHOM JoOCTyme. — TeKCT:
SJIEKTPOHHBIN.

4. Coopnuk 3a/1a4 1mo oonemy Kypcy (07371978 B 5 T. Tom
I1l. DnekTpuuectBo u marHeTu3sM. CuByxuH J[.B. u np. 5-¢ u3n., crep. - M.: ®DUIMATIIUT;
JIAHB, 2005. - 232 c. — TekcT: HemoCpeICTBEHHBIH.

5. Uponos, U. E. 3agauun mo obmieit ¢pusuke : Yued. mocobue a1 CTyA€HTOB By30B / .
E. Uponos. - 4-e m3n. - M. : Hayka ; CII6. : HeBckmii nuanekr, 2001. - 431 c. — Tekcrt:
SJIEKTPOHHBIN.

6. bepkneeBckwuii kype gusuku: B 51.: [lep. ¢ anrn. T. 2: DneKTpu4ecTBO U MarHeTU3M /
D. [Mapcemn. - 4-e uzn. - CII6. : Jlanb, 2005. - 415 c. — TekcT: HEMOCPEACTBEHHBIH.

11.2. JlomonHHUTENTBHAS IUTEPATYPA

7. N.E.1ponoB. OCHOBHBIEC 3aKOHBI dJIEKTpOMArHeTn3Ma. y4ued. ocoOue Jis CTy/ICHTOB
BY30B. - 2-¢, cTepeotuil. -M.: Beicm. k., 1991. -285 ¢. — TekcT: HemocpeaCTBEHHBIH.

8. Deciiaman, P. ®. deitnmanoBckue yekiuu 1o ¢usuke : Ilep. ¢ anrm. [Bem.] 5:
OnektpuuectB0 W MarHetusm / P. ®eitaman, P. Jletiton, M. Conuxac; I[lox pen. . A.
Cwmopoaunckoro ; Ilep. ¢ anrn. I'. U. Konsutosa, 0. A. Cumonona. - 3-¢ uza. - M. : YPCC,
2004. - 304 c. — TekcT: HENOCPEICTBEHHBIH.

9. KamammnukoB C.I'. DnextpuuectBo. — M.: Hayka, 1977. — 560 c. — Tekcr:
HEIOCPEICTBEHHBIN.

10. OcHOBBI Teopuu H3yeKTpHuUeCcTBa. YuyeOHoe mocobue s By3oB. Mznmanme 10.
ABtop(bl):. Tamm U.E. U3nanue: Hayka, Mocksa, 1989 r., - 504 c. — TekcT: HenocpeacTBEHHBIN.
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12. NHOOPMAIMOHHBIE PECYPCBI

1. HaunuonanbHast 3JIeKTPOHHAS OndMoTeKka (H9b): benepanbHas
rocynapcTBeHHas HH(popmanuonHas cucremMa / MunucrtepctBo Kymbryper P®; Poccwuiickas
rocyaapcTBeHHas oubanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamienus:
01.09.2023). — Pexum jmoctymna: cBOOOIHBIH, moanucka. HeoOxoquMa ycTaHOBKA IPOrPaMMHOTO
obecnieueHus. — TeKCT: AIeKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextponHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum moctyna: s aBTOPU30B.
II0JIB30BaTENEN. —TeKCT: 2JEKTPOHHBIMN.

3. Hayunas snextponHass Oubnuoreka «KuGepJ/lenmHka»: caiit / Acconuamus
«OtkpeiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyna:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4, DneKTpOHHO-OUOIMOTeUHAS cucreMa «JlaHby: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum jgoctyna: Juisi aBTOPU30B.
IIOJIb30BaTENE. — TEKCT: 2JEKTPOHHBIMN.

S. IBC IOpaiit: >nexTpoHHas 6ubinoreyHas cucrema: caiT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata o6pamenus: 01.09.2023). — Peskum goctyna: st aBTOPU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. Dy1eKTPOHHO-0ubIoTeuHass cucrema Joul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIH.

7. JJieKTpoHHBIH Katajgor Hayunoii 6uGmuorexku [oul'Y: pasmen caiita / Hb
Joul'Y. — Tekcr: anexrponnsiit / DBC Hdoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum jgocTyna: TOHCK CBOOOIHBIN, 3JICKTPOHHBIC
JIOKYMEHTBI — JiJ1s1 Ttosib3oBaTenei JJonl'y.

8. OaexktpoHnblii apxuB [oul'Y: pazmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC [oul'Y: caitr. — URL: http://repo.donnu.ru/ (mara oOGparieHus:
01.09.2023). — Pexxum gocTyma: CBOOOIHBII.

13.  ITPOI'PAMMHOE OBECIIEYHEHUE

1. Windows 7 PRO (kopmoparusnas munier3ust Joal'Y Ne 46484614)

2. Microsoft Office (kopnopatuBHas nutieH3us JJoul'Y Ne 46472919)

3. Microsoft Visual Studio (unensust nmporpammsl Dream Spark amst Beicimx y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuun GPL, Apache,
BSD ni1ist ¢cBOGOHOTO MPOTPAMMHOTO 0OCCTICUCHHS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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' PABOYASI TIPOTPAMMA JUCHUTLIAHBI
«@M3NMYECKUI MPAKTUKYM (ATOMHASI U SIIEPHA ST)»

VYKpynHeHHas Ipylina HalpaBJieHuH 03.00.00 ®uzuka u aCTPOHOMHUSI
HOJrOTOBKHU

IIporpamMMma BeICIIIEro 06pa3oBaHus IIporpamMma GakanaBpuat
Hampasnenue moaroToBKU 03.03.03 Papuoduzuka
[Tpodhuas MOATOTOBKU Pamnodusuka

Kpanudukanms bBakanasp

®opma 00ydeHus OYHas

Pabouas nporpamma agdnTupoBaHa s JIUL
C OrpaHUYE€HHBIMU BO3MOXHOCTSIMU 3/I0POBBs I HHBAJIH]IOB

Honenk 2024



PaGouyas mporpamma JUCITUILITHHBL «Du3NYecKuil MPAKTUKYM (aTOMHast U siiepHas)»
mIs  OOydaroIuxcss 10 HAlpaBJICHMIO TOATOTOBKH 03.03.03 Paguodusuka (IIpoduib:
PamnoduspKa), cocTaBlIeHa Ha OCHOBaHHH DeepaIbHOr0 rocy 1apeTBEHHOTO 06pa3zoBaTeILHOrO
CcTaHjapTa BBICIIETO O00pa3oBaHuMs — OakagaBpuarl IO HAIPABJICHHIO noxrorosku 03.03.03
PajmodusmKa, yTBEPXKICHHOTO TMPHKa3oM MUHUCTEPCTBA HAyKA H BBICIIErO0 00pa3oBaHUsA
Poccmitckoit ®enepanuu ot 7 aprycta 2020 r. Ne 912 (¢ u3M. U JIOIL). Ilopsiaka OpraHu3alid U
OCYIIECTBJICHHs] 00Pa30BATEBHON NEATENBLHOCTH II0 06pa3oBaTeIbHBIM IPOrpaMMaM BBICIIETO
o6pasoBaHmst — IporpaMmaM Oakanaspuara, IPOrpaMMaM CIeLMaInTeTa, IporpaMmmam
MATHCTPATYPbl, YTBEPYKICHHOTO MpukazoM MHHHCTEPCTBA HAyKH U BBICIICTO 06pa3oBaHus
Poccuiickoit ®enepamuu ot 06 amperns 2021 r. Ne 245 (C ¥3M. H JIOII.), B COOTBETCTBUH C y4IeOHBIM
IJTAHOM, YTBEP)KIACHHBIM Y UCHBIM COBETOM ®I'BOY BO «Jlonl'Y» s Habopa 2024 rona.

PaspaboTyuK:

Ct. mpenoaBaTeyb

L)
kadeapsl paraoGU3UKH 5 T.B. benuk
¥ HH(POKOMMYHHKAIOHHBIX TEXHOIOTHH

PaGoyass mporpamMma yTBEpPXKICHa Ha  3aCCHaHUM kadeapsl  pagMOQU3MKH U
HH(pOKOMMYHUKAIIMOHHBIX TEXHOJIOTHH

IIpoToxon ot 26.03.2024 . Ne 16

3aBemyromuii Kadenpon /2 B.B. JlaunjioB

COI'JTACOBAHO:

C.A. ®oMeHKO

1.0. nexaHa QU3UKO-TEXHIIECKOro (haKyIbTeTa
28.03.2024 r.

V4eOGHO-METOIAUecKas KOMUCCHS QH3UKO-TEXHIIECKOT0 (baxyaneTV'
IIpotokon ot 27.03.2024 r. Ne 2 Al
[Ipencenarens //~ _ B.H.Kotenko

PyKOBOJHTENs OCHOBHOM IpodeccroHanbHol /

06pa3oBaTeNbHOM IPOrpPaMMBbI W M
I-p TeX. HayK, Ipod. 1Y, B.B. Jlanunos
26.03.2024 . oY
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1. MECTO JJUCLIUIUIVHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMGBI

1.1. TpeGoBanus K MpeABAPUTEIHHOM MOATOTOBKE OO0YYAIOIIMXCS, TMPEAIIESCTBYIOMNE U
CONNYTCTBYIOIIUC AOUCHUIUIMHBI, Ha KOTOPBIX OCHOBBLIBACTCA H3YUYCHUC ,Z[aHHOI\/'I JUCHUITIINHBI:

MareMmaTudecKnii  aHaJIH3;

Huddepennmranbapie  ypaBHECHHUS;

Teopusi BepoSTHOCTEW U

MaTeMaTH4YecKas CTaTUCTUKA; MexaHuKa; DJIeKTpuIecTBO U MarHeTu3M; KonebGaHus u BOIHBI,
ontuka; «®dusnueckuii MpakTHUKyM (MEXaHHKa, JJIEKTPUYECTBO M MAarHeTusM, KosiebaHus u
BOJIHBI, ONITHKA, )»; ATOMHAs U sifiepHas (pU3HKa.

1.2. IucuuniauHbl, KypcoBble pabOThl M TPAKTUKH, JJII KOTOPHIX OCBOCHHE JaHHOMN
JTUCITUTIMHBI HEOOXOIMMO KaK MPeIIeCTBYIOIIEE:

OnTos3eKTPOHUKA;

KBauToBas

pamuodusnkKa;

OyHKIHMOHANbHASL ~ AJIEKTPOHHKA;

[onmynpoBoaHuKOBas U (pu3ndecKas MEKTPOHUKA; [[pon3BOACTBEHHAS TPAKTHKA.

2. OIIMCAHUE JUCLHUITJIMHBI

2.1. O0mras XapakTepUCTHKA

HanmenoBanue nokasarens

3HayeHNE MOKa3aTes

HazBanue obpa3zoBat

€JIbHON MPOrPaMMBbI

03.03.03. Pagnodusuka (IIpodus:
Pagnoguzuka)

[udp u Ha3BaHuE B
y4eOHBIM IIJIAHOM

COOTBETCTBHH C

b1.5.M1.17 ®u3znueckuii NpakTUKYM
(aromHas ¥ saepHas GU3NKA)

Yacths 00pa3oBaTeIbHON MPOrpaMMBbl

ba3oBas gacTtb

KomnnyecTBo 3a4eTHBIX €AUHULL / BCETO YacOB

3/108

2.2. Pactipenenenue 4acoB 1Mo nepuoiaM 00ydeHus

OO0111e€ KOJIIMYECTBO YaCOB
BopMa o | £ CaMOCTOSI-
OpM o, 5 6 o
> | 2 JeKIM- | jJabopa- | MpakTU- | TEIbHOMN dopma
00y4eHus 3 BCETO
59 OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 3 5 0 68 0 40 108 3a4eT

3. [IEJIA IUCITUTIAHEI

N3yunTh MeTOABI (PU3UUECKOTO IKCIIEPUMEHTA 110 aTOMHOM U sifiepHOi ¢usuke. Hayunts

CTYACHTOB IIPUMCHATHL TCOPCTHYCCKUC

UCCIIEIOBaHUN U 00pabOTKe pe3yIbTaToB.

S3HaHUA TIIpU TOPOBCACHHUU OKCIICPHUMCEHTAJIbHBIX

4. KOMIIETEHIINM OBYYAIOINEI'OCA, ®@OPMUPYEMBIE B PE3VJIPTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHUW A

Komnerenimuu Nuaukatopel Pe3ynbrarhl 00ydeHust

OIIK-2. Ciocoben OIIK-2.1. Cnocoben | OIIK-2.1.1. 3HaeT OCHOBHBIE 3aKOHBI U TEOPUU
MIPOBONTH MIPOBOJIUTH aTOMHOH U siIepHON (U3UKH, METOJOJOTHIO U
AKCIIEPUMEHTAJIbHBIE | SKCIIEPUMEHTANIbHBIE | METOJbl MCCIEAOBAHUN, MPHUHIMIBI cOopa H
Y TEOPETUUECKHUE UCCJIEI0BAHUS 00paboTKu hu3NIECKON HHPOPMAITHH.
Hay4yHbIE o6bekToB, cucteM u | OINK-2.1.2. Bnameer HaBblkamMu pabOTHI ¢
UCCIIEIOBaHUS IIPOLIECCOB, n1a0opaTOpPHBIM 000pyIOBaHUEM M TPHOOPAMH.
00BEKTOB, CUCTEM U | 00pabaThIBaTh, OIIK-2.1.3. YMeeT caMOCTOSITEABLHO, 0€30IaCHO
IIPOLIECCOB, aHAJIN3UPOBATH, 1 3((hEeKTUBHO MPOBOJHUTH SKCIIEPHUMEHTAILHBIC
oOpabaThIBaTh U CHCTEMAaTHU3UPOBATh | UCCIICIOBAHMS
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MPEACTABIATh u kputnueckn | OIIK-2.1.4. VYmeer o0OpaOaTeiBaTh, aHaIH-

IKCIICPUMEHTAJIbHBIC | OIICHUBATh 3MpPOBaTh, CHUCTEMATH3HPOBATh W KPUTHUYCCKU

JTaHHBIE. pe3ynbTaThI OIICHUBATh PE3yJbTaThl JKCHEPUMEHTATHHBIX
IKCIEPUMEHTATIBHBIX | UCCIICAOBAHHM, IMPEICTABIATh UX B YIOOHOM
WCCJICTOBAHMIA. JUTSL BOCTIPUSITHSI BUJIC.

5. TIPOTPAMMA IUCLUITIJIMHBI

Ha3Banue TeMbl | Kpartkoe coneprxkanne TeMbl (BOIPOCHI TEMBI)
Paznen 1. Aromuas dusuka
BBoaHoe 3ansiThe. [TpaBwiia BEITOTHEHHS TAOOPATOPHBIX PaboT.

TexHuka  O€30MACHOCTH  TPH  BBITOJHCHHUU
1a00paTOPHBIX PadoT.
3HAKOMCTBO ¢ 000PyI0BaHUEM JTA0OPATOPUH.

I'pamynpoBka MOHOXpOMAaTOpa YerpoicTBo MOHOXpOMAaTopa. ITopsimox
BBITIOJTHEHUS! U3MEPEHUH C €T0 IIOMOIIBIO.
[TocTpoenue rpagynpoBOYHOTO rpaduka,
HaXO0XJICHHE NONpPaBKu K HeMy. KocBeHHBIE
IIOIPELIHOCTH.

OnbiT @panka u ['epiia. Ompenenenne SHEPTHH MIEPBOTO BO30YKICHHOTO
YPOBHA aTOMa PTYTHU U €0 SHCPIrUHU NOHU3AIUHU.
DKcrepuMeHTaIbHOE MOATBEPKACHHE
noctyJiaroB bopa.

N3ydeHue criekTpa u3rydeHus aToma Mopens aroma Boaopoma bopa-Pesepdopna.
BOJOpOAA Pagunycsl opOuUT 37€KTpOHA, ero CKOpocTh. CHEeKTp
U3ITy4EHUS.

OHpeHGHeHHG IO SKCIICPUMCHTAJIbHBIM JJaHHBIM
nocTostHHOM Punbepra, sHepruii ypoBHe#,
OHCPIYH MOHU3AIIUH.

N3ydeHue criekTpa u3IydeHus aToma CtpoeHue 1 CBOMCTBA BOAOPOAONIOA00OHBIX aTOMOB
HaTpHUs Ha IIpUMEpPe aToMa HaTpHsL.

Omnpenenenre no SKCIePUMEHTATbHBIM JaHHBIM
SHEPTUU YPOBHEH U ()OTOHOB, KBAHTOBBIX
nedeKToB, 3apsija OCTOBA.

I/I3yquI/Ie CHGKTpa TIOI'JIOIIICHU A CH@KTpBI I/I3J1y‘IeHI/I$I U TIOTJIOIICHUSA MOJIGKy.H.
MOJIEKYJIBI Hoaa Bunpl nBrkeHuil B MOJIEKyJaxX, YHEPTEeTHYECKHUE
nuarpammbsl. KpuBble NOTEHIMAIBbHOM 3HEprun
MOJICKYJI. DHEPTHUs TUCCOIHAITUH.

OHpeHGHeHHG 110 3KCH€pI/IM€HTa.HBHBIM JaHHBIM
SHEPTHUM TPaHMI] TI0JIOCATOTO M CIUIOITHOTO
CIEKTPOB, NOCTOSHHOW aHTaPMOHHUYHOCTH.

Ontudeckuii KBAaHTOBBIM T€HEpPATOp Ha CrnoHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE, YCIOBHE
CMCCH I'CJIUid U HCOHA YCUJICHUSA  U3JIYUCHUA. OcHOBHEBIE DJIEMCHTHI
nazepoB. He-Ne nmaszep, mnpuHmun paboThI,
KOHCTPYKLHUS, CXEMa NIEPEXO0B.

H3mepeHne OCHOBHBIX XapaKTEPUCTHUK,
CpaBHCHUC C TACIOPTHBIMHA JAHHBIMH.

I/IBMepeHHG BCJINYHNHBI MAaraHuTHOI'O MarauTHbIlE MOMEHTBI QJICKTPOHOB MU AaTOMOB,
MOMCEHTA MOHA CIICKTPAJIBHBIC TCPMBI.

OHpe;[eneHHe IO S3KCIICPUMCHTAJIbHBIM JJaHHBIM
BCJINYHWHBI MArHUTHOIO MOMCHTA MOHA,




BBIUTHUCJICHUC KOJIMYCCTBA HCCKOMIICHCUPOBAHHBIX
AJIGKTPOHOB Ha €ro BHEIIHEH 000I0YKe

3aKII0OYATENBHOE 3aHITHE

3amuTa pabot. 3akperuieHne u 00001eHne
M3YUYCHHOT0 MaTepuaa.

Pasznen 2. SnepHas dusnka

BBoHoe 3ansTue.

[IpaBuia BbIMONIHEHUS TaOOPAaTOPHBIX PadoT.
TexHuka  0€30MACHOCTH  TPH  BBITOJHCHHUU
1a00paTOPHBIX PadoOT.

3HAKOMCTBO ¢ 000PyI0BaHUEM JTa0OPATOPUH.

N3yuenue cueryuka I eiirepa-Mrosiepa

Meroasl  perucTpauMu  SACPHBIX  YaCTHILI.
l"azopaspsansie, CUMHTUJUISILIUOHHBIE,
MMOJIYITPOBOAHUKOBBIC NCTCKTOPHI.

Omnpenenenue padboueit Toukun cuerunka [ eiirepa-
Miromnepa.

Maremarnueckast o6paboTka
pe3yJIbTaTOB U3MEPEHUI

O3HAaKOMHUTBCS CO CTATUCTHYECKUM XaPaKTEPOM
SBJICHUI, paCCMaTPUBAEMBIX B SIEPHOM (pr3uKe;
U3YYUTh 3aKOHBI, KOTOPBIM IOJYHHSAETCS
pacpenesieHue Ci1y4aliHbIX BEJIMUNH;
KJIaCCU(IMKALIMIO CITyYalHBIX U CUCTEMAaTUYECKUX
oKMOO0K; KOHKPETHOE MPHIIOKEHHS U3YYEHHBIX
3aKOHOMEPHOCTEH JJIs1 OLIEHKH OIINOOK
U3MEPEHUSL.

OmnpeneneHne akKTUBHOCTH NCTOYHHKOB
B-u3nydenus

N3ydenne METOZOB OIpeNeNeHusl aKTUBHOCTH [3-
npenaparoB. B3aumopeiictBue (- u3MydeHus ¢
BellecTBOM. EauMHuUIBI u3MepeHus 103 00aydeHus
Y aKTUBHOCTHU MCTOYHUKA AIEPHOTO U3IIy4YCHHUS.
OmnpeneneHue akTUBHOCTH [3- HCTOYHHKOB.

Onpenenenue nepuoja rnojxypacraia
JOJTOKH-BYIIET0 H30TONA

SABnenue paauoaKTUBHOCTH, 3aKOHBI
paZMoaKTUBHOIO pacnaja, o-pacmaj, B-pacnan, y-
u3NydeHue saep. XapakTepucTuka o-, Y-, -
W3JTy4YECHUH.

DKCNepUMEHTAIBHOE OIpeIesIeHHE Mepruoia
noJiypacmaja J0JroKUBYIIEro H30TOMA.

Omnpenenenre HEPTUM 0-4aCTULL IO
npoOery B BO3yXe

Anbda-pacnan. BzaumozaenicTBue o - U3Iy4YeHUS C
BELIECTBOM.

Omnpenenenne HEPTUU 0-9aCTHIL IO TpaduKy
HKCIIEPUMEHTAIILHO CHATOW 3aBUCUMOCTH YHCIIa O
— YacTUl, NPOIIEIINX CJIOHN BEIECTBA, OT
TOJIIIUHBI ATOTO CJIOSL.

Omnpenenenue sHEPTUM Y-Tydell METOIOM
HOTJIOIEHUS

Y- H3Iy4deHHE  sfep.
W3ITYYCHHUS C BEIIECTBOM.
Omnpenenenre YHEPTUH MOHOXPOMATHIECKOTO
My4Ka Y-U3aydeHus 1Mo KodhpuiueHTy
MOTJIONIEHUS B PAa3IMYHBIX BEIIECTBAX.
[TocTpoeHne KPUBBIX U3MEHEHHSI HHTCHCUBHOCTH
My4YKa Y-U3ITyYEHUs OT TOJIIUHBI MOTJIOTUTETIS.

Bzaumopeiicteue -

3aKII0OYNTENbHOE 3aHITHE

3ammTa padbot. 3akperieHue U 00001IeHne
M3YYEHHOI0 MaTepHaa.
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6. CTPYKTYPA U COAEP’)KAHUE AUCLUITIIMHbI

6.1. ®opma 00yueHus — ouHas, Kypc — 3, ceMecTp — 5

HanmMenoBanwus paszienos u TeM Komriectso sacos
Jlexn. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 1. Aromnas ¢usuka 36 22 58
BBoaHoe 3ansiThe. 4 2 6
['pagynpoBka MOHOXpOMaTOpa 4 2 6
OmnsiT @panka u ['epua. 4 2 6
W3ydenue criekTpa U3IydeHUs aToMa 4 4 3
BOAOpOJA
M3ydeHue crekTpa u3IydyeHusi aToma HaTpus 4 2 6
Iv/I3yquHe CIIEKTpa MOTJIOMEHUS MOJIEKYJIbI 4 ) 6
fona
Ontudecknili KBaHTOBBIM T€HEPATOpP HA CMECH 4 ) 6
refivs ¥ HeoHa
W3mepenue BenYMHBI MArHUTHOI'O MOMEHTA 4 ) 6
MOHA
3aKIIIOYUTEIBHOE 3aHATHE 4 4 8
Paznen 2. SlnepHast pusuka 32 18 50
BBoaHoe 3aHgTHE. 4 2 6
N3yuenune cuerunka I eiirepa-Mrosuiepa 4 2 6
Maremarnueckast 00paboTka pe3yJbTaToB 4 ) 6
U3MepeHuit
Onpenenenre akTHUBHOCTH UCTOYHUKOB [3- 4 ) 6
U3ITyYeHUs
Omnpenenenue nepuoaa noyypacnana 4 ) 6
JOJITOKHU-BYIIET0 U30TOMNA
Omnpenenenre YHEPTUH 0-9ACTHUIL TIO IPOOETyY 4 ) 6
B BO3JIyXe
Omnpenenenue SHEPTUH Y-Tydeld METOI0M 4 ) 6
MOTJIOLICHUS
3aKIII0YUTEIbHOE 3aHSTHE 4 4 8
HNTOI'O I10 KOMIIOHEHTY OIIOIT 68 40 108

7. OUEHOYHBIE MATEPHAJIBI (CPELICTBA) U1 TEKVIIET'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINMU

7.1. KoHTpOJIbHBIE BOITPOCHI

Pasnen 1
1. B uém 3akirouaercs mpoTUBOpeunBOCTh Mojienn bopa-Pesepdopaa aroma Bomopoaa?
2. Tlo 3xkcnepUMEeHTaIbHOMY 3HAUYEHUIO SHEPTUU MOHU3aluK aToMa Bojopoaa Ex = 13,6 5B
HaWauTe 3HaueHne nocTosHHo [ itanka h.
3. Haiite onpenenenue paauyca bopa.
4. HaitauTe rpaHuubl JJIMH BOJIH cepuu banbmepa.
5. [MokaxuTte, 9TO IPHU OYECHb OOIBIIIOM 3HAYCHHUH N (N—>00) YACTOTA U3ITYUCHHS On+1,n OYACT
paBHa YIJIOBOI 4aCcTOTE BpallleHHUs JIEKTPOHA BOKPYT SAPA Wgp.
6. Kak MOHO 00BSICHUTH TOT (haKT, UYTO IHEPTHsI HOHU3AIUU MHOTOSJIEKTPOHHBIX aTOMOB
MEHbIIIE, YeM SHEPrusi HOHU3AIMK aToMa BoJopoa’?
7. Kakue sxcniepuMeHTaIbHbIe (aKThl Janu ocHOBaHUE Pesepdopry cuuTaTh aToM «IyCTHIMY, a
BCS Macca aToMa COCPeIOTOYEHA B OYCHb MaJIOM 00bEMeE (sipe)?
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8. Kakue 3akoHbI 1e3kaT B ocHOBe Mozenu bopa-Pesepdopna?

9. BriBenuTe GpopMyiTy JUIsl SHEPTUHU AJIEKTPOHA B aTOME BOAOPOIA.

10. Bo ckonbKo pa3 yBenuuuTCsi 00bEM aToMa BOJIOPO/IA, €CIIH AJIEKTPOH MEePeHaeT u3
cocTosHMs n =1 B cocTostHUE ¢ n = 37?7

11. Kakyro sHepruo HeoOX0AUMO COOOIIUTH aTOMY BOAOPOAA B OCHOBHOM COCTOSTHUH, YTOOBI
OH U3Ty4ny (OTOH, COOTBETCTBYIOIINI TpeThel nHun banbmepa?

12. MoseT i1 Kakoi - 6o u3 18yx GoToHOB ¢ A1 = 70HM U A2 = 120 HM HOHH3UPOBATH ATOM
BOJI0pOIa?

13. M3105KNTh 3aKOHOMEPHOCTH ATOMHBIX CIIEKTPOB.

14. ITpu KakuX yCIOBUAX BOZHUKAIOT CIIEKTPHI UCITYCKAHUS M CLIEKTPHI MTOTJIOMIECHHS ?

15. OnmuHaKoBOE U YUCIIO TUHUN HAOMIONAaeTCs B CIIEKTPaX UCITYCKAHUS U MOTJIOIIEHHS OTHOTO
Y TOTO K€ raza?

16. KakoBa cBs3b noctynaToB bopa ¢ kBaHTOBOM Teopueil cBera?

17. IlosicHUTH NPUHIHUIIBI TIOCTPOEHUS TUArpaMMbl YPOBHEUW SHEPTUM aTOMa.

18. M310KUTh CYITHOCTh MPOIECCOB BO30YKACHUS M HOHU3AIUU aTOMa.

19. YpoBHU 3HEpPruu U CHEKTP aToMa BOAOPO/IA.

20. O0BsICHUTD (PU3UYECKHI CMBICT TIOCTOSTHHOU Prnbepra.

21. Yto Takoe U30TOMNYECKUI CIABUL?

22. KakoBa CTpyKTypa aTOMOB LIEJIOYHBIX METAJIJIOB?

23. CpaBHUTH aTOM IIEJIOYHOTO METAJIJIa C aTOMOM BOJIOPOJA.

24. IlepeunciuTh KBAaHTOBBIE YUCIIa aTOMa BOAOPO/A U IIEIOYHOI0 METAJIJIa U PACKPBITh UX
(bU3UYECKUN CMBICIL.

25. OOBSCHUTB XapaKTep 3aBUCUMOCTU 3(PPEKTUBHOTO 3apsia OT KBAHTOBBIX YHCEI.

26. KakoBa (pusnueckasi mpuunHa Ay0JETHOW CTPYKTYpPhl YPOBHEH SHEPTHH.

27. Ot 4ero 3aBUCUT TyOJeTHOE paciieruieHue?

28. O0BbsICHUTD ITpaBHIIa 0TOOpa MO OPOUTAILHOMY KBAHTOBOMY YHCITy U KBAHTOBOMY YHUCITY
IIOJIHOTO MOMEHTA UMITYJIbCa.

29. Kakue cepuyn HaOMIOAIOTCS B CIIEKTPE UCITYCKaHUSI aToMa HaTpHsi?

30. OOBSICHUTH X0/ TOTEHIIMATBHON KPUBOM MOJIEKYJIBI.

31. latp ¢usnueckoe 000CHOBAHUE BBIJECICHUS PA3IMYHBIX BUIOB BHYTPUMOJIEKYJISIPHOTO
JBUKECHMUSL.

32. KakoB mopsiIok BEIMYMHBI 3JIEKTPOHHOM, KOJIEOATETFHOW U BpaIlllaTeIbHOW SHEPT U
MOJIEKYJIbI?

33. Jlath onricaHue KoieOaHUi B MOJIEKYJIE C TIOMOIIBIO MOJIEJICH TAPMOHHYECKOTO 1
AQHTapPMOHHUYECKOTO OCLUIIATOPOB.

34. Yto Takoe nepBbie pa3HOCTH SHEPTUU U KAKOBBI 3aKOHOMEPHOCTH UX U3MEHEHUS?

35. JlaTh ompezeneHue YHEPTUH TUCCOIUAIIMU MOJIeKyIbl. KakoBa ee cBs3b ¢ KonebareabHbIMU
napaMeTpamMu MOJIEKYJIbI?

36. OOBsICHUTE IPOUCXOXKJCHHUE CIIEKTpa MOTJIOLUICHUST MOJIEKYJIbI HoAa.

37. KakoBa 3aKOHOMEPHOCTh PACMOJIOAKEHHUS TOJIOC B CIIEKTPE MOTJIOIIEHUS MOJIEKYJIbI Hoaa?
38. Kakum 06pa3oM MOKHO HAMTH TOYHOE MOJIOKEHUE IPAHMII [TOJI0CATOrO CIEeKTpa?

39. Kak u3 criekTpa morjioneHus OnpeaeuTh YJHEPTUIO TUCCOITUAINN, YACTOTY KOJIeOaHu 1
MOCTOSIHHYIO AaHTaPMOHUYHOCTH MOJIEKYJIbI?

40. laTe onpeieNieHuEe U 0XapaKTepHU30BaTh CIOHTAHHOE U BBIHYKJICHHOE U3ITy4YECHUE.

41. Yto ompenenstoT SHHINTEHHOBCKUE KOI()(UIIMEHTHI MOTJIOMICHUS, UHIYLIUPOBAHHOTO H
CIIOHTAHHOTO U3JIy4YE€HHUs U KaKOBA CBSI3b MEKy HUMU?

42. Yro Ha3bpIBalOT MHBEPCHOM 3aCEIEHHOCTHIO U KAKOBO YCJIOBUE YCHIICHUS U3ITyUeHUs?

43. KakoBbl TPUYMHBI YHIMPEHUS CHEKTPaIbHbIX JUHUK? Yem omnpenenseTcss €CTeCTBEHHAs
HIMPHUHA CTIEKTPAIIbHOU JTMHUU?

44. Ha3oBUTE OCHOBHBIE AJIEMEHTBHI, BXOJISAIINE B COCTAB JII00OT0 Ja3zepa. Kak KOHCTPYKTUBHO OHH
peanuszoBanbl B He-Ne-nazepe?



45. Kakue BemecTBa MOTYT OBbITh MCIOJB30BAaHBI B KaueCTBE aKTUBHOW cpensl j1azepoB? Uro
coboii mpeacTaBisieT akTuBHAs cpena He-Ne-mazepa?
46. Haznauenue cuctemsl Hakauku. Kakas cucrema Hakauku ucnoiassyercs B He-Ne-nazepe u
noyemy?
47. HapucyiiTe BO3MOYKHBIE CXEMBI PaCIIOJIOKEHUS SHEPTETUUYECKUX YPOBHEM aTOMOB, KOTOpBIE
MOTYT UCIOJIB30BaThHCS JIJIsl TeHEepalluy U3JIyUYeHHUs B Ja3epax (¢ ykazaHuem nepexojioB). Kakas u3
HUX [IPEANIOYTUTENBHEE U TTOUEMY?
48. Ha3nauenue pezonatopa. Kakue pe3oHaTOphl HUCMOJB3YIOTCS B Ta30BbIX Jazepax? Kakoe
u3JIydeHue Oy/IeT yCHIIMBAThCA B TAKOM pe3oHaTope?
49. Yto sBNsieTCA UICTOYHUKOM 3JIEKTPOMAarHUTHOTI'O IOJIs, BOSHUKAOIIETO B JIa3epe, B MpoLecce
reHepaluy U3Iy4eHus Jlazepa?
50. bnaronaps kakuM mporeccaM CO3/1aeTCsl MHBEPCHAsl HAaCEJICHHOCTh B akTUBHOM cpene He-Ne-
nasepa?
51. Hapucyiite cxemy nsHepretuyeckux ypoBHed He m Ne W yKaxuTe mNepexoabl MEXIY
HHEPTeTUYECKUMHU YPOBHSIMH, IPOUCXOIAIINE B TIpoliecce paboThl J1a3epa.
52. KakoBbl ontumalibHbIe yciioBus padotsl He-Ne-mazepa?
53. Hanuunte OCHOBHOW CHIEKTPAJIbHBIN TEPM aToMa KUCJIOpOJa, aToMa ¢ JIEKTPOHHON
KoHuTypamuei 3d’.
54. BeiBeaute hopmMyIty aiisi OpOUTATEHOTO MATHUTHOTO MOMEHTA AJIEKTPOHA,
YCTaHABIMBAIOIIYIO CBSI3b €70 MArHUTHOTO MOMEHTA U MEXaHUYECKOI'0 MOMEHTAa KOJIMYECTBA
JIBUKECHMUSL.
55. ¥V kakoro atoma (B OCHOBHOM COCTOSIHHH ), COOCTBEHHBIN ¥ OPOUTAIIbHBIN YTIIOBBIE MOMEHTHI
HE paBHBI HYJIIO, a TIOJIHBIN YIJI0BOM MOMEHT PaBeH HYIIO?
56. Uto Takoe marueToH bopa?
57. JlaiiTe onpeneseHue MarHUTHOTO MOMEHTA YaCTHIIBI.
58. Chopmynupyiite npuniun [aymm.
59. Omnpenenute MakCUMaIbHOE KOJIMYECTBO 3JICKTPOHOB Ha f-II0JJ000T0UKE.
60. Ot 4yero 3aBUCUT BEIMYMHA MATHUTHOIO MOMEHTa aToma?
Pazpgen 2.
1. Cxema yCTaHOBKHM M Ha3Hau€HHE TPHUOOPOB.
2. JlocToMHCTBa ¥ HEAOCTATKU JETEKTOPOB PA3JIMYHOIO THUIIA.
3. KakoBbl OCHOBHBIE XapaKTEPUCTUKN CYETUYMKOB YHUCIIA YACTHIL?
4. B uem otnnune cueTunkoB I'elirepa-Mrosuiepa OT Ipyrux CYETUNKOB
5. UTo Ha3BIBAIOT CYUETHOM XapaKTEPUCTUKOMN cueTynka ['.-M.?
6. KakoBbl MEXaHU3MbI PETUCTPALIUU 3aPSKEHHBIX M HE3aPSKEHHBIX YaCTHUI] CUETYNKAMHU
I'eitirepa-Mromnepa
7. puHImn padoThl CHUHTHIUISIIUOHHOTO CUCTYHKA.
8. [IpuHIMI pabOTH MOTYIPOBOJHUKOBOTO CUCTUHKA.
9. CnyuaiiHple ¥ CUCTEMaTHYECKUE OIMOKU U3MEPEHHIA.
10. CratucTuyeckue u JUHaAMHUYECKUE 3aKOHOMEPHOCTH.
11. Pacnpenenenue Ilyaccona u I'aycca.
12. qucnepcus (CTaHAapTHOE OTKIOHEHHE) CITyYalHON BETMYHHBI.
13. [lonmpaBku Ha MEPTBOE BpEMS CUETUYMKOB U 3JIEKTPOHHOM arapaTyphbl.
14. SBnenue PB- pacnana.
15. BzaumoeiicTBue - 4aCTHUIL C BELIECTBOM.
16. Cxema yCTaHOBKH JIJIsl OTIPEICTICHUSI aKTUBHOCTH [3- TIpernapara U UxX OINpe/e/ICHHE.
17. Onpenenenue MOrperrHOCTeH Mpy onpeAeIeHUN akTUBHOCTH [ - Ipenapara.
18. YcTpoiicTBO U Ha3HaueHue cuetyrka [ eitrepa-Mrosepa.
19. Haznauyenue u npunuun padotst JAI1-100.
20. BriBoxa (hopMyibl AJ1st ONIpeesIeH s IEPHoAa Moypacmaia.
21. Yro moka3bpIBaeT MOCTOSIHHAA pacaaa u3oromna?
22. Hamucatp siiepHYIO peakiuio -pacmnaja.



23. 3aKOHBI paJJMOAKTUBHOIO pacnaja.

24. HapucoBaTb cxeMy 3KCIEpUMEHTAIBHON ycTaHOBKH. OOBSICHUTh HA3HAYEHUE OTICTbHBIX
DJIEMEHTOB CXEMBbI U TIPUHIIMIT UX PAOOTHI.

25. ITpuHUMNO AEHUCTBUS CUUHTHIUISILIAOHHOTO JIETEKTOpA.

26. Uto xapakTepu3yeT MOCTOsTHHAS pacmnana A. Ee cBsi3b ¢ mepruoiom moixypacmaja.

27. JlaTb 0OBSICHEHUE SIBJICHUS 0 - pacnaja.

28. OOBSICHUTD MIPOLIECC B3aUMOJICUCTBHUS 0, - YACTHUII C BEIIECTBOM.

29. Uto Takoe CpeaHMI M SKCTPAIOIUPOBAHHBIN MPOOET 0 - YACTHUI] B BEIIECTBE U KaK UX
ONpPEIETUTH?

30. IToka3zaTp, 4TO OCHOBHAS YaCTh SHEPTUH, BBIICIISIEMOMN TIPH 0 - pacnajie saep, YHOCUTCS o, -
YaCTHULIEH.

31. BIYMCIUTB 3HEPIHUI0, BHIACISIEMYIO MPH 0L pACIiajie U30TOMa B OCHOBHOE MOJIOKEHUE, €CIIU
KMHETHUYeCKasi SHEPTHUs o - YacTULbI paBHa 6.086 M»B.

32. OnpeaenuTs KOJU4YeCTBO Teruia B JIK., BBIIEIEGHHOE | MI YMCTOrO Mpenapara 3a Bpems,
paBHOE CpeIHEMY BPEMEHHM JKU3HU 3TOro n3oTomna. KuHnetudeckast sHEPrus UCIYCKaeMbIX 0O, -
yacTull paBHa 5,3 M»aB.

33. OUEHUTH OTHOIICHHE UMITYJILCOB 0 - YACTHUIIbI U 3JIEKTPOHA, IBUTAIOIINXCS ¢ KHHETUYECKOM
sHepruent 1M»aB.

34. Yto Takoe y-usnydeHue?

35. Buzbl B3aUMOJICUCTBUS Y-U3TyYEHUS C BEILIECTBOM.

36. Uem ompenensieTcst BUA B3aUMOJICHCTBUS Y-KBAaHTOB C BELIECTBOM?

37. Kak onpenensieTcst SJHEPTUsI Y-KBAaHTOB (MOHOXPOMATUUYECKOE U3ITyUCHHE)?

38. Kak onpenensiercs sHEPrusl Y-KBaHTOB CJIOKHOTO ITy4Ka?

8. PACIIPEJEJIEHUE HFAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOIINECA

OOmrast olleHKa 3HAHWKM OOYYaIOIIUXCS MO JAUCHMIUIMHE TpoBoauTcs mo 100-6amipHOM
[IKAJIE€ MCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxke. OpraHu3anuoHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHMBAETCS HA OCHOBE TAKMX KPHUTEPHEB KaK IMOCEIIAEMOCTh 3aHSTHH,
CaMOCTOSITENILHOCTh W BHUMATEILHOCTh IIPH BHINIOJHEHUH pabOT, CBOEBPEMEHHAas Cjaaya
nabopaTopHbiX paboT. JlabopaTopHble pabOThl BKIIOYAIOT B Ce0S ayJAWTOPHYIO H
caMocCTosTeNbHYI0 paboTy. CamocTosATeNnbHAs paboTa COCTOUT U3 O(hOPMIICHHUSI OTYETA COTIIACHO
WHCTPYKITUH K TAOOpaTOPHOM paboTe, MOATOTOBKH K BBHIITOJTHEHHIO M CIa4e JJA0OPaTOPHBIX padoT.
B ayautopun cTyA€HTHI MOIYYarOT AOMYCK K BBITIOJHEHHUIO PAOOTHI, MPOBOSAT IKCIIEPHUMEHTHI,
00pabaThIBaIOT PE3yJIbTAThI, CAIOT JIA0OpAaTOpHBIE pabOThl. OIIEHKA BBICTABISETCS 32 KKIYIO
nabopaTopHyIo paboTy IpHU ee cladye ¢ y4eTOM BCEX BBIMICIEPEUUCICHHBIX TAIOB.

8.1. Cemectp 5

Howmepa paznenos Bunet pabot Maxcumanbroe
pa pasi AbED KOJIMYECTBO 0alsIoB
Opraau3anioHHO-y4eOHast paboTa B Ay JMTOPUH 8
1-2
JlaGopaTopHble pabOoThI 92
UTOI'O 100
OOt UTOT 33 CEMECTP 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

O1eHKa 10 MATUOAIUTEHOM IIKAJIE
KonuuectBo 0ayuios -
s 100 ECTS | DOk3amen, nuddepeHmpoBaHHbIN 3auer
3a4er
90-100 A OTJIMYHO 3a4TEHO
80-89 B <ODOLLIO 3a4TEHO
75-79 C p 3aYTEHO
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70-74 D OBJICTBOPHUTCIBHO 3a1TCHO
60-69 E yA p 32UTCHO
33-39 EX HEYO0BJIETBOPUTEIBHO He SETICHO
0-34 F HE 3a4TEHO

9. MATEPUAJIbHO-TEXHMYECKOE OBECIIEYHEHME YYEBHOI'O ITPOLIECCA

VYuebnsbie 3ansATHS TPOBOATCS B 4-M Koprryce JloHI'Y (r. lonenk, np. Tearpanshsiid, 13).
Jlnist mpoBeneHus JeKIMOHHBIX 3aHATHH TpeOyercst aynuTopus, o00pyI0oBaHHAs MEJIOBOH WM
MapKepHOH JOCKOM, MyJIbTUMEIUNHBIN MPOEKTOP M IKpaH, HOYTOYK, KOMIUIEKT y4eOHOH MeOenn
JUI CTYZIEHTOB, pabouee MEeCTO IpernojaaBarens, BbIXoA B VHTepHET — MPOBOJHON WM C
ucrionb3oBanueM Wi-Fi. [lns mpoBenenus maOopaTopHBIX 3aHATHA TpeOyercs yueOHas
n1abopaTopus, yKOMIUIEKTOBaHHAs HEOOXOIMMBIM 000PYIOBAaHUEM.

Jlis caMOCTOSITENIbHOM paboThl HCIOJIB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYpCHI
HayuHoii 6ubimoTekn yHUBEpPCUTETA U APYTHX DJICKTPOHHBIX OMOINOTEYHBIX 0a3 TaHHBIX.

[Ipy w3ydyeHHWH JUCHUIUIMHBI MOTYT TPUMEHSTCS JJIEKTPOHHOE O0OydYeHue u
JMCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

[Ipu ucnonp30BaHNU JUCTAHIIMOHHOTO 00pa30BaHMs OCYIIECTBIIAETCS TEKYLUH KOHTPOIb
3HaHUH O0ydYaloImuXcs Ha OCHOBE TECTUPOBAHUS M INPOBEPKH PE3YJIbTATOB CaMOCTOSATEIBbHOM
paboTHI.

10. PEKOMEHAYEMAZ JIUTEPATYPA

10.1. OcHoBHas nuTeparypa

1. [Ipaktukym mo aTtomHou ¢u3uke: [Yued. mocodue mis pu3. cHenuatbHOCTIM
By30B / B. b. ABpamenko]: [lox pen. JI. . Kucenesckoro. - Munck: YHuBepcurerckoe, 1989. —
173 c.

2. [IpakTukym 1o suepHoi ¢usuke: Yued. mocoOue Ui CTYACHTOB (us.
crienpanbHoCcTel By30B / M. A. AntonoBa, A. H. bospkuna, H. I'. ['onuapoBa u ap. - 4-e usm. -
M.: U3a-Bo Mock. yH-Ta, 1988. - 199 c.

10.2. lononHUTENBHAS IUTEPATYpA

3. Cusyxun, J1. B. O6mmii kypc pusuku: [Yueb. mocodue amist Gus. CnernuaibHOCTeH
By30B: B 5 1.]. T. 5: ATomnas u sinepHas ¢pusuka, / JI. B. CuByxun. - M.: ®usmarnur, 2020. - 784
c.

4. [monbckuii, D. B. ATomHas ¢pusuka: Yued. mocodbue A CTyIEHTOB By30B: B 2 T.
T. 1: Beenenue B atomayro pusuxy / 3. B. lImonbckuid. - 8. uza. — C.-I1.: U3garensctBo Jlanp,
2021.-560 c.

5. [nonsckuii, D. B. ATomHas ¢pusuka: Yuebd. mocodbue 11 CTyIeHTOB By30B: B 2 T.
T. 2: OCHOBBI KBaHTOBOI MEXaHUKHU U CTPOCHUE IEKTPOHHOM 00omouku / D. B. Illnonsckuil. - 6.
n3a. — C.-I1.: U3garenscTBo Jlans, 2022. - 448 c.

6. [upoxos, 0. M. fnepnas ¢usmka: [YueOd. mocobue nns yn-toB] / FO. M.
[[Iupoxkos, H. I1. FOauH. - M.: Hayka, 1972. - 672 c.

11. THOOPMAILIMOHHBIE PECYPCBI

1. HammonasabHan 3jekTpoHHasi oudauoreka (HOB): denepanpnas rocymapcTBeHHas
uHpopmanronHas cuctema / MunuctepctBo Kynbrypsr P®; Poccuiickas rocynapcTBeHHas
oubmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara o6pamenus: 01.09.2023). —
Pexum nocryna: cBoboaHbIi, noanucka. Heo6xonuma ycTaHOBKA MPOrpaMMHOT0 0OecrieueHus!.
— TeKCT: 3JEeKTPOHHBIMN.
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2. eLIBRARY.RU: nayunas snexktponHast Oubnuoreka: cait. — Mocksa, 2000- . — URL:
https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexum npoctyma: 1jsi aBTOPHU3OB.
IIOJIb30BaTENEe. —TEeKCT: DJIEKTPOHHBIMN.

3. Hayunas onexktponHas OuOmmoreka «KubepJlenunka»: caidt / Accouuamnus
«OtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryma:
CBOOOTHBIN. — TEKCT: SJIEKTPOHHBIMN.

4. DnexkTpoHHO-OnOMMOTeUHast cuctema «Jlanub»: [caiit]. — URL: https://e.lanbook.com
(mara obpamenus: 01.09.2023). — Pexxum goctyna: Ajis aBTOPU30B. TOJIb3oBaTenei. — Tekcr:
AJIEKTPOHHBIN.

5. 9BC KOpaiit: >nekTpoHHas OubnroTeyHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexxum goctymna: Iisi aBTOPH30B.
nojb3oBaTenen. — TeKCT: 3JIeKTPOHHBII.

6. DaexkTpoHHO-0uOIMoTeuHass cuctema [onl'Y: caiit / ®TBOY BO «lonl'Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37€KTPOHHBIN.

7. DaexkTpoHHbIii kaTanor Hayunoit 6ubmmoreku Joul'Y: pa3gen caiita / Hb Joul'Y. —
Texct: anekrponnbii // OBC Jlonl'Y: caiit. — URL: http:/library.donnu.ru/catalog/ (marta
obparmenus: 01.09.2023). — Pexxum 1oCcTyMma: MoMcK CBOOOIHBIN, JIEKTPOHHBIE TOKYMEHTHI — JIJIsI
noyn3oBareneit Jonl'y.

8. DaexTponnslii apxuB Joul'Y: paznen caiita / Hb Jlonl'Y. — Tekct: anmekTpoHHBI# //
OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIN.

12. TIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparuHas nunensus JJoul'y Ne 46484614)

2. Microsoft Office (kopnoparusHas smneH3us JJorl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark ams Beicimx yueOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD nj1s1 cBOGOAHOTO MPOTPAMMHOTO 00ECTICUCHHS ).


https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

MUHHACTEPCTBO HAyKH U BBICILIETO 00pa3oBaHus
Poccuiickoit ®enepanuu

QenepanbHOE TOCY 1apCTBEHHOE OI0IKETHOE
o0pazoBaTesIbHOE YUpEXKICHHE BBICIIET0 00pa3oBaHus
«JIOHeNKU# rocy1apCTBEHHBIN YHUBEPCUTET

@axynbTeT PU3NKO-TEXHUUIECKHH
Kadenpa obuieit puznku 1 TUIAKTHKA QUHUKHA

" TVIBEPXJIAIO
Hpép"eKTop

oL Wl& IT.A. Mamapos

«9» MapTa 2024 r.
MIT /

PABOYAS ITIPOT'PAMMA JNCIUIIJINHBI
«PU3NYECKUM MPAKTUKYM (MEXAHUKA)»

VKpynHeHHas rpynmna HalpaBlIeHUH 03.00.00 ®u3uka 1 aCTPOHOMUSA
HOJrOTOBKHU

IIporpamma BeIcIIET0 00pa3oBaHus ITporpamma GakanaBpuar
Hamnpagnenue noaroToBKu 03.03.03 Papuoduzuka
[Ipounes NoAroTOBKH Pannoguznka

Kpammdukanmst Baxanasp

®opma o0yueHHs O4Has

Pabouas mporpaMma afanTUPOBAHA JJIst JINILL
C OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 30POBbSI U HHBATUIOB

Honernk 2024



PaGouast nporpamma mucnUIUIMHBl «@u3MYecKHii NPAKTHKYM (MeXaHHKA)» Ul
oOyuaroruxcs 0o HampasieHuro moaroToku 03.03.03 Pagnodusuxa (ITpoduns: Paguodpusuxa),
cocTamiieHa Ha OCHOBaHMU ®DelepaibHOr0 TOCYNAapCTBEHHOI0 00pa30BaTENIbHOIO CTaHAApTa
BBICIIETO 0OOpasoBaHus — OakajiaBpuar mo HampasieHuio noarotoBku 03.03.03 Pagmodusuxa,
YTBEPXKIEHHOTO TpHKa3oM MHHHUCTEpPCTBA HAyKH WM BhICIIEro o0pa3oBaHHs Poccuiickon
®enepanuu ot 7 aBrycra 2020 r. Ne 912 (c uzm. u gom.). Ilopsaxa opranusaiiay 4 0CyIIECTBICHUS
00pa30BaTENbLHOMN JeTEIPHOCTH 10 00Pa30BaTENbHBIM MIPOrPaMMaM BBICIIETO 00pa3zoBaHUs —
nporpamMmaMm OakajiaBpdara, IIporpaMMaM —CIIEIMajJdTeTa, IporpaMMaM MarucTparypel,
YTBEPXKICHHOTO IpHKa3oM MMUHHCTEpCTBA HAyKH M BBICIIEro 00pa3oBaHus Pocchifckoit
®enepanuu ot 06 ampest 2021 r. Ne 245 (¢ u3M. U HOIL.), B COOTBETCTBHM € Y4EOHBIM IJIAHOM,
yTBepxKaeHHbIM YdeHbM coBeToM PI'BOY BO «lonI'Y» ms nabopa 2024 roxa.

Pa3zpaboTuuk:

K.()-M.H., JOUEHT A
kadeapsl o0mel GU3UKN U TUIAKTUKA QH3HKH /‘/% H. I'. Mamoxk
P/ 4

PaGouas mporpamMma yTBepskaeHa Ha 3aceiaHum Kadezapbl oOwmiedl QU3MKH H JUIAKTHKHA

1076320878
I[Tpotokoi ot 26.03.2024 r. Ne 12

3aBenyromuii kageapoit

COTI'JTACOBAHO:

H.0. nexkana GU3MKO-TEXHUYECKOTro (GaKybTeTa C.A. ®omerKO

28.03.2024 .

Y4ebHO-MeToAnYECKas KOMUCCHS (HH3UKO-TEXHUIECKOTO (haKyIbTeTa ‘
ITpotokon ot 27.03.2024 1. Ne 2 /
[Ipencenarens / B. H. Kotenko

PykoBoauTEIE OCHOBHON ITPO()ECCHOHANBHON
obpazoBaTeabHON IIPOrpaMMBbL

II-p TeX. HayK, mpod.

26.03.2024 1.

.B. Jlanumnos



1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBI

1.1.  TpeboBaHus K MpeaBapUTEILHON MOATOTOBKE 00YYAIONTUXCS, MPEIIIECCTBYIONINE
Y COIyTCTBYIOIINE AUCLUUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YyUEHHUE TAHHOM:

0a30Bas MOATOTOBKA MO (U3UKE B 00BEME MPOrPaMMBbI CPETHEH IIKOJIBI;

JTUCIUILTMHBI TPOrpaMMBbI OakanaBpuaTa: Pycckuii sSi3bIK M KyJIbTYpa peuu, DJIeMeHTapHas
MaTeMaTuka, OJjeMeHTapHas (u3uka, AHaIUTHYECKass TEOMETpUs U JIMHEWHas anreopa.
MaremMaTudeckui aHaiau3, MexaHuka.

1.2.  JlucumrmuidHbl, KypcoBble pabOThl M MPAKTUKH, JUII KOTOPHIX OCBOCHHME JTaHHOMN
JTUCLHMIUIMHBL HEOOXOIUMO Kak mpenuiecTByomee: MonekymsapHas ¢usuka, duznueckuii
npakTukyMm, Konmebanust 1 BoJHBI, onTHKa, TeopeTuueckas mexaHuka, KBaHTOBas MexaHUKa,
Teopus xonebanuii, @u3nka CIIIOMIHBIX Cped. YueOHas MpakTHKa: 03HAKOMUTENbHAs, YueOHas
MpaKTHKa: HAy4YyHO-HCCIENoBaTeNbCcKas padoTra (MOdydeHHE TIEePBUYHBIX HABBIKOB HAy4YHO-
UCCIeIoBaTeNbCKOoW  paboTel), [Ipom3BoacTBEHHAass MPAKTHKA: HAYYHO-HCCIEIOBATENbCKAs
pabota, [TogroToBka K mpoueaype 3aluThl U 3alUTa BHITYCKHOM KBAIU(DUKAIIMOHHOMN pabOTHI.

2. OIMUCAHHUE JUCHUIIVINHBI

2.1.  OOmas XapakTepucTUKa

HanmMeHoBaHMe nmokazaresns 3HaueHMe MoKa3aTess
HasBanue oO0pazoBaTebHOM MPOTPAMMBI 03.03.03 Pagnodusuka (IIporpamma
OakanaBpuata Pagnodusuka)
[Iudp 1 Ha3BaHKE B COOTBETCTBUU C b1.5.M1.17 ®u3znueckuii NpakTUKYM
y4eOHBIM IIJIAHOM
Yacts 00pa3oBaTeaIbHON MPOrpaMMBbl ba3oBas yacTp
KonaecTBo 3a4eTHBIX eIMHHUIL / BCETO YacOB 2/72

2.2.  PacmpeneneHue 4acoB IO MepruojaM 00yueHust

OO011ee KOJIMYECTBO YaCOB
© = CaMoCTOf-
dopma 2 | 9 N
> | & | neknu- | 1adopa- | NpaKkTH- TeJAbLHOM ®opma
o0yueHust 2| = BCEro
Y | OHHBIX | TOPHBIX | YeCKHX paboTthI + KOHTPOJIA
KOHTAKTHAA
Ounas 1 30 37 67 3aueT
3auer 1 1 5 5
Ounas
’ 1 1 30 42 72 3auer

BCETO

3. HEJIN INCHUTIJIMHBI

HayunTh cTyneHTOB MeTonam (pM3MUECKOrO HKCIIEPHMEHTa U OCHOBAM TEOPHH OICHKU
OMOO0K; HAYYUTh CTYJCHTOB aKTHMBHO MPUMEHSITh TEOPETUYECKHE OCHOBBI (DM3UKHU B KauyecTBE
pabodero ammapara, TIO3BOJISIONIETO TPOBOJUTH OKCIIEPUMEHTAIBHBIC HCCICAOBAHUA U
o0pabaTbIBaTh WX PE3yJbTAaTbl, HAYYUTHh CTYJIEHTOB CAMOCTOSITEILHO PadOTaTh U KPUTUYECKH
OLICHUBATH MTOJyYECHHBIC PE3YIIbTATHI.

Yerpanute ¢GopManu3M B 3HAHUSAX; HAyYUTh MPUMEHSATh TEOPETHUYECKUI MaTepHal K
aHaJIM3y KOHKPETHBIX (U3WYECKUX CHUTYallMi; AKCIIEPUMEHTAIBHO M3YYUTh OCHOBHBIC
3aKOHOMEpPHOCTH, OILIGHUTh TMOPSAIAKH HW3yYaeMbIX BEIWYMH, ONPEACTUTh TOYHOCTH H
JOCTOBEPHOCTh TIOJIyYCHHBIX PpE3YJIbTaTOB; O3HAKOMHUTh C COBPEMEHHOH HM3MEPHUTEIHHOM
anmaparypou, NpUHIUNAMU e€ IeMCTBUSA, C OCHOBHBIMU IpHHLIMIAMH cOopa u 00paboTKH
¢du3ryecKkoil nHPOPMAIMU; C OCHOBHBIMH JIEMEHTAMH TEXHUKH O€30MMaCHOCTH NMPU NPOBEACHUH
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SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ; IMPOBCPUTL Ha ONBITC CHPABCIIIMBOCTDH (bI/I?)I/I‘IeCKI/IX
3aKOHOB; NMPUOOPECTH HABBIKK B MPOBEICHHUU HDKCIEPUMEHTAa M 00pabOTKe ero pe3ysabTaroB;
Cq)OpMI/IpOBaTB KPUTHYCCKOC OTHOHMICHUC K PE3yJibTaTraM, IHOJYUYCHHBIM B XOJC SKCIICPUMCHTA,
c(hopMHpOBaTh 3HAHUS W YMEHHS CTYICHTa, HEOOXOAMMBIC W JIOCTATOYHBIC JUII TOHUMAaHHS
SIBJICHUU U MponccCoB, MPOUCXOAAINX B IPUPOAC U TCXHUKE.

4. KOMIIETEHIHIUU OBYYAIOHIETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMHS KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX
NHIANKATOPBI U IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA
Komnerennnu HNnapnkaropsl PesysbTaThl 00yueHus!

OIIK-2. Cniocoten nposouts | OIIK-2.1. CnocoGeH npoBoauTh Baocur BKJIAJ MOCPENCTBOM
9KCIIEPUMEHTAJIbHbIE U | 9KCIIEpUMEHTAIIbHBIE OPHUTMHAJIBHBIX HCCIENOBaHMMH, KOTOpBIE
TEOpeTHYECKHE Hay4YHbIE | UCCJIEOBAaHMs OOBEKTOB, CHCTEM U | PaCIUUPSIOT TPaHUIbl 3HAHWH, MPOBOJS
HCCIIEJOBAHMS 00BEKTOB, | TIPOIECCOB, 00padATHIBATH, 3HAYNTENIbHBII 00BeM paboTHI,

CHUCTEM u MPOIIECCOB, | aHAITU3UPOBATH, WHHOBAILIMN UJIH JEUCTBUH

00OpabaTsIBaTh U | CHCTEMaTH3MPOBATh U KPUTUUECKH | MPUKJIAJHOTO IJIaHa

MIPEACTABIST OLIEHUBATH PE3YJILTATHI [Ipennaraer, pa3paOaTbIBaeT U pean3yeT

9KCTIEPUMEHTAIbHbIEC JaHHbBIE. | 3KCIEPHMEHTAIBHBIX [IEJIOCTHYIO IPOTpaMMy UCCIIEJOBAaHHS
UCCIIEJOBaHHUH. Beictynaer coaBTOpOM JIOKJIaJ0B Ha

OIIK-2.2. CnocoGeH npoBOIUTH
TEOpEeTHYECKHE HAyYHbIe
nccie0BaHusl OOBEKTOB, CUCTEM U
IPOLECCOB

CeMUHApax U KOHPEPEHIHSIX.

Mozxer ObITH HaCTaBHUKOM
UCCIIEI0BATEIIE IIEPBOY CTYIICHHU.
Omnpenensier COOTBETCTBYOIUE
METOI0JIOTUH u IOAXO0bL K
UCCIIETOBaHMSAM.

S.

IMPOI'PAMMA JUCHUIIJINHBI

Ha3zBanue remMbl

\ Kparkoe conepkanue TeMbl (BOPOCHI TEMbI)

Pasnea 1. U3mepuTebHBIA NPAKTHKYM

1. BBogHoe 3aHgTHE.

1.1. IIpaBuia BbIMONTHEHUS 1TaOOPAaTOPHON pabOTHI.
1.2. Texauka 6€300aCHOCTH IPH BBIITOJHEHUHU JJAOOPAaTOPHBIX paboT.

U3MEPECHUM.

2. Metoasl 00pabOTKH MPSMBIX

U3MEPEHUSL.

2.1 ®usnueckas BEIUYMHA.

2.2. llpsimble nu3Mepenus ¢puzndeckux BenuuuH. [lorpemHocti
n3Mepennii. CiydailHble M CUCTEMAaTUYECKUE TTOTPEIIHOCTH.

2.3. IlorpemHocTy NpsAMBIX U3MepeHuil. ['ncrorpamma. Pesynprar

2.4. JloBepuTenbHbIN HHTEPBAI U JOBEPUTENIbHASI BEPOSITHOCTD.

2.5. Koappuuuents CThrofeHTa. 3anuch pe3yibTaToB OIBITA.

[98)

. Pabora Nel.

3.1. Ilpsimbie u3mMepeHust GU3NIECKUX BEITHYHH.

4. Meronbl 06pabOTKH

KOCBEHHBIX U3MEPEHU.

4.1. KocBeHHbIe U3MEpEeHUs (PU3MUECKUX BEIUYHH U CTIOCOOBI
OIICHKH TMOTPEITHOCTEN X onpenenenus. Crocoo,
OCHOBAHHBIN Ha TeopuH omHKO0K. OIeHKa MOTPEUTHOCTH

HEBOCITPOM3BOIMMBIX KOCBEHHBIX U3MEPECHHI. MeTo ] rpaHuil.

4.2. I'padpuueckoe n300pakeHHE pe3yabTaTOB U3MEpEeHU. MeTos
HaMMEHBIINX KBaPaTOB.
5. Pabora Ne2. 5.1. KocBeHHbie u3mepeHust GU3N4IeCKuX BETHUYUH
6. Pabota Ne3. 6.1. Onpenenenne y1enbHOIO CONIPOTUBIIEHUS PE3UCTUBHOIO
IpOBOJIA.
7. Pabora Ne4. 7.1. Onpenenenne yCKOPEHUS CBOOOIHOTO MaIEHUS C TTOMOIIBIO

MAaTEMATHYCCKOIO MassTHUKa nepeMeHHoﬁ JJIMHBI.

Pa3zgen 2. MexaHuka
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Ha3BaHue TeMbl KpaTkoe cogep;kanue TeMbl (BONIPOCHI TeMbI)

8. Pabora Ne5. 8.1. N3yyeHune 3aKOHOB KUHEMATUKU U TUHAMUKHI
MOCTYMATEJIbHOTO JIBU)KEHHUSI HA MallliHEe ATBY/Ia.

9. Pabora Ne6. 9.1. W3mepeHue CKOpOCTH MOJIETA MyJIU MPU TOMOITU
OaJIIMCTUYECKOI0 MasTHHKA.

10. Pabota Ne7. 10.1.MccnenoBaHue CTOJIKHOBEHHH IAPOB.

11. Pabora Ne§. 11.1. Onpenenenne CKOPOCTH Tela C MOMOIIBIO KPYTHIBHO-
0aIIMCTHYECKOI0 MAasITHHKA.

12. PaGora Ne9. 12.1.0npenenenre yCKOPEHUSI CBOOOTHOTO TAJCHUS IO METOTY
beccens.

13. PaGora Nel0. 13.1.M3y4yeHue 3aKOHOB BpalaTeJIbHOIO IBUKEHUS Ha
KpectooOpazHom MasiTHHKE OGepOeka.

6. CTPYKTYPA U COAEPKAHUE JUCIIAIIJIMHBI

6.1. ®dopma oOyuenus — ouHas, kypc — 1 , cemectp — 1

KoanuecTBO 4acoB

HanmeHnoBaHus pa3aesioB 1 TEM

Jleku. | Jla6op. | IIpakr. | CPC | Bcero
Paznen 1. MI3MepuTenbHbIN TPAKTHKYM 12 18 30
Pasnen 2. MexaHuka 18 19 37
3auer 5 5
NTOI'O 3A CEMECTP 30 42 72
HNTOI'O I10 KOMITIOHEHTY OIIOII 30 42 72

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIUA

7.1.  KoHTpoJiLHBbIE BOPOCHI
Pazpen 1

Paznen 2

7.2. Temsl noxnagos (pegeparon)
1.

7.3. TeMbl NMCbMEHHbIX PadoT (THIBI 3a124)

7.4. OoOpa3zen cogepxaHusi IK3AMEHANUOHHOT0 OMJieTa (MPHU HAJTUYHUHU IK3aMEHAa 110

JMCIUTINHE)

8. PACHIPEJAEJEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECA

OOmrasi olleHKa 3HAHWKA OOYYaIOIIUXCS MO JAUCHMIUIMHE TpoBoautcs mo 100-6amipHOM
[IKAJI€ HMCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxke. OpraHu3anuoHHO-ydeOHas
paboTa B ayJWTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHEB KaK IOCEIIAEMOCTh 3aHATHH,
CBOGBpeMeHHOG U KAUYCCTBCHHOC BBIIIOJIHCHUC JOMAIIIHUX 3aI[aHHﬁ, AKTUBHOCTH BO BpeMH
MPOBEJICHUS JICKIIMOHHBIX W TMPAKTUYCCKUX 3aHATUH (ydacTue B OOCYXKIECHUH TEKYIIEro W

IPONJEHHOI0 MaTepuaa, pellieHue 3ajad 1 T.11.).

8.1.  ®opwma obyuenus — ounas, Cemectp 1

Homepa pasaenon Buasbi pador

MaxkcumMajanHoe
KOJHUYECTBO
0aJ1710B
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Opranu3annoHHO-y4eOHas padoTa B ayIUTOPHH 30
CamocrosiTenpHas padbora 30
1-2 KoHTposbHbIe paboThI 10 MPAKTHKE

KonTtponbHast pabota o TeOpeTHIeCKOMY

MaTepuany
UTOI'O 60
3auer 40
OOmuii uTOT 32 CEMeCTp 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

Onenka nmo nATHOAIILHON IIKAJIE
KoauuecTBo 0a,1710B "
w3 100 ECTS | Dx3amen, 1udpepeHunpoBaHHbII 3auer
3ayer

90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C Xopotto 3Q4TEHO
70-74 D 3a4TCHO
60-69 E YAOBJIETBOPUTENBHO SATTeHO
35-59 FX HE 3a4TEHO

034 F HEYJOBJIETBOPUTEIHHO He 3a9TeNo

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLNECCA I JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA U UHBAJIMOB

B xozxe peanuzanuu TUCHUIUIMHBI UCTIOIB3YIOTCS CIEIYIONINE JOMOIHUTEIBHBIE METOIbI
00yYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTeCTAllMKM O0Yy4YaloIUXCs B
3aBUCHUMOCTH OT UX WHIUBUAYATBHBIX OCOOEHHOCTEH:

1) IUTSL CJIETIBIX U CITA00BUIAIINX

— TeKIUU 0(hOPMITSIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C TTIOMOIIIBIO
KOMIThIOTEPA CO CIEIUATU3UPOBAHHBIM ITPOTrPAMMHBIM 00ECIICUCHUEM;

— JUIS ~ BBITIOJHEHWS  3aJlaHus  TOpU  HEOOXOAMMOCTH  MPEAOCTaBISCTCS
YBEITUYHMBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE UCIIOIh30BAaHHE COOCTBEHHBIX YBEITHMUYUBAIONTUX
YCTPOWCTB;

— MMUCbMEHHBIC 3a1aHUs OPOPMIISIOTCS YBETUUECHHBIM MIPU(TOM.

2) JUTSL TITyXHUX ¥ CTAOOCITBITIIAIIIX

— JeKIu 0pOPMIISIOTCS B BUC SJIEKTPOHHOTO JIOKYMEHTA;

— MMMCEMEHHBIC 3a/IaHUs BHIMIOTHIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOH (opMe;

— 9K3aMEH TIPOBOJUTCS B TMHUCBMEHHOW (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHNe B popMe TeCTUPOBAHUS.

3) JUTS1 JIAIT C HAPYIICHUSIMH OTTIOPHO-JBUTATEIHFHOTO armapara:

— TEeKIUU O(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, TOCTYITHOTO C TTIOMOIIIBIO
KOMIThIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECIICUCHUEM;

— MMMCHEMEHHBIC 33JIaHUS BHIOHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH M 3a4€T MPOBOJSTCSA B YCTHOM (pOpME WIIM BBITIOJHSIOTCS B MUCHbMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOAMMOCTH TIPETyCMaTPUBAETCS YBEIUUYCHUE BPEMEHH JJIs MTOATOTOBKH OTBETA.

[Ipouenypa  mpoBeAeHHS  MPOMEKYTOYHOW  arTecTalluud s OOydarouuxcs
YCTAaHABIWBACTCA C YYETOM UX HHAUBUAYATBHBIX TCUXO(PU3MUYECKHUX OCOOECHHOCTEH.
[TpomMexyTouHast aTTeCTAIHsI MOXKET MMPOBOJUTHCS B HECKOJIBKO TAIOB.

[IpoBeneHne mporeaypsl OICHHBAHUS PE3yJbTaTOB OOydYeHHsI JOIYCKAaeTCsl C
HCITOJIb30BAaHUEM JTMCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHH.
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ObecneunBaeTcs A0CTyN K HH(GOPMAIIMOHHBIM U OnbimorpaduyeckuM pecypcam B CETH
WuTepHer Ui Kaxjaoro oOydaromierocs B (opMmax, aAalNTUPOBAaHHBIX K OTPAHUYEHUSIM HX
3JI0pOBbSI U BOCTIPUATHSL HHPOPMALIUH:

1) IUTSL CJIEIIBIX U CITA0O0BUIAIINX

— B IICUYATHOM ()OpME yBETUUEHHBIM MIPHUPTOM;

— B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSL TITYXHUX ¥ CITa0OCITBITIIAIIIX

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) 11 00yYaroIuXcs ¢ HApyLIEHUsIMU OIIOPHO-/IBUTATENbHOTO alapara:

— B IICUaTHOH opme;

— B (hOpMe€ 3IEKTPOHHOIO JJOKYMEHTA.

10. MATEPHAJBLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MPOLIECCA

VYueOHbIC 3aHATHS MPOBOAATCS B 4-M ydueOHOM Koprryce (T. [onenk, np. TeaTpalbHbBIN,
n. 13). [lnst mpoBeieHus JIEKIIMOHHBIX 3aHATUN TpeOyeTcs ayauTopus, 000py0BaHHAsS MEIOBOM
WM MapKepPHOW JTOCKOHN, MYJIbTUMEIUUHBIA TPOEKTOP M KpaH, HOYTOYK, KOMIUICKT Yy4eOHOM
MeOenu Ui CTYACHTOB, pabodee MeCcTo MmpernoiaBares, Bhxo 1 B IHTepHET — mMpoBOIHON WK ¢
ucnonbs3oBanneM Wi-Fi.

Jns  BBIMONHEHMA ~ J1abopaTopHBIX  pabor  Tpebyercs  jmabopaTopuu €O
CHEIMAIM3UPOBAaHHBIM  000PYJIOBaHHEM, KOTOPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSAM
1u(poBOro 00pa3oBaHus: UMEET B HATUYHH OOJIBIIOE KOJTMYSCTBO PA3IUYHBIX TUIIOB JATYUKOB,
KOTOpbIE TOAKIIOYAIOTCA K HOYTOYKY (IJIaHIIETY) W TIO3BOJISIIOT OCYIIECTBISATH COOp
OKCMIEPUMEHTAIBHBIX JIAHHBIX, TpadUuecKUil aHalu3 [JaHHBIX, pPEIICHHE MaTeMaTHYeCKHX
ypaBHEHUH, 00pabOTKy SKCTIEPUMEHTAIbHBIX JTAHHBIX.

Jljiss  caMOCTOSITENIbHON pa0OThl HCIIONB3YIOTCSI TEKCTOBBIE W DJIGKTPOHHBIE PECypCHI
Hayunoli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX SJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 TaHHBIX,
yueOHO-MeToIuuecKoe oOecredeHrne, NpPEeACTaBICHHOe B Yy4eOHO-METOJUYECKOM KaOuHeTe
kadeapsl oomel Gu3ukn U TuaakTUuKu Gusuku (ayma. 220).

OOywaromuecss WMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4ueOHBIE MaTepHUaabl IO
JTUCIUTIINHE, pa3MelieHHble Ha matdopme Moodle IleHTpa auctaHimoHHOTO O0Opa3OBaHMS
OI'bOY BO «/lonl'Y». IIpn u3yuyeHHH TUCHMIUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE OOyueHHe U
JTUCTaHIIMOHHBIE 00pa30oBaTeNIbHbIE TEXHOJIOTUH.

C  wucnonmp3oBaHWEM  pecypcoB  MmIAaTGOPMBI  TUCTAHIIMOHHOTO  O0OpazoBaHUs
OCYIIECTBIISIETCS TEKYIIUMH KOHTPOJIb 3HAHWN OOydyaloUMXcs Ha OCHOBE TECTUPOBAHUA U
MIPOBEPKHU PE3yJIbTATOB CAMOCTOSTEIILHON paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas quTeparypa
Mamoxk H.I'. Mexanuka. Kypc nexuuii. JlonHY, 2020. — 140 c.

2. Mamok H.I'. Teopus u npakTuka oOpabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX B
¢duznueckom skcriepumente. Meroandeckoe nocodue. JonHY, 2020. — 90 c.

3. Mamok H.T'. JlaGopaTtopHsIif MpakTHKyM MO MEXaHUKe. MeToudecKkoe mocooue.
JlouHY, 2020. - 80 c.

11.2. JononHUTENBHAS IUTEPATYpA

4. 3aiinens A.H. Ommbku u3mepennii pusznyeckux Benuuud. — JI. : Hayka, Jlenunrp. ota-

Hue, 1974. - 108 c.

—
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5. ®wusnveckuil NpakTUKyM. MexaHuka u MojekyssipHas ¢usuka / [lox pen. B.M.
NeeponoBoii. — M.: Hayka, 1967. — 353 c.
(http://rutracker.org/forum/viewtopic.php?t=2257203)

6. JlaGoparopusbie 3ausaTus 1o ¢puszuke: Yued. mocooue / JI.JL.I onpaun, @.D.WUrommH,
C.M.Kozen u ap.; ITox pen. JIJL.I'onpauna. — M.: Hayka, 1973. — 688 c.

(http://www .twirpx.com/file/1458050/)

7. Ckgaiipc Jx. [Ipaktuueckas pusuxa. — M.: Mup, 1971. — 248 c.

8. MarseeB A. H. Mexanuka u Teopusi OTHOCUTENIbHOCTH. — M.: Bricmi. mik., 1986. — 320
c.

9. Cuyxun [I. B. O6mmii kypc ¢pusuku. Mexanuka. — T. 1. — M.: Hayka, 1989. — 576 c.

12. HHP®OPMALNHNOHHBIE PECYPCBI

1. HaunonanbHas 3JIEKTPOHHAsA Oondanorexa (HOb): denepanbHas
rocynapctBeHHas uHpopmarmonHas cuctema / MunnctepctBo KynbsTyper P®; Poccuiickas
rocynapcTBeHHas oubiamnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pexxum nocTyma: cBOOOIHBIN, moanucka. Heooxoauma ycTaHOBKa MPOTPaMMHOTO
oOecrieyeHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4Has 35ekTpoHHas Oubnmoreka: cait. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pesxxum goctymna: Jisi aBTOPU30B.
MOJIb30BaTeNeh. —TeKCT: JIEeKTPOHHBIN.

3. Hayunast snextponnas OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrtyma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS crucrema «Jlanb»: [caiiT]. - URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyna: AJis aBTOPH3OB.
nojb3oBaTeen. — TeKCT: 2JIeKTPOHHBI.

5. IBC IOpaiitT: >nexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata obpamenus: 01.09.2023). — Pexxum noctyna: it aBTOPU30B.
[IOJIb30BaTeeH. — TEKCT: DJIEKTPOHHBIN.

6. y1eKTPOHHO-0ubnoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «lonl ' V». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara oGpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: 3JIEKTPOHHBIH.
7. JJekTpoHHbll katajsor Hayunoit 6ubGmmoreku [lonl'Y: pasnen caiira / Hb

Houl'Y. — Texkcr: anextponnsii // DbC JJonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamienwus: 01.09.2023). — Pexxum qocTyna: MOMCK CBOOOIHBIHN, AIEKTPOHHBIE TOKYMEHTHI
— s monb3oBareneit JJoul'VY.

8. JaexTponHblii apxus loul'Y: pa3aen caiira/ Hb JIonl'Y. — TekcT: 37eKTpOHHBIH
/l OBC HonI'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JOCTYyTa: CBOOOIHBI.

13. NPOI'PAMMHOE OBECHHEYEHHUE

1. Windows 7 PRO (xopnioparusHas jaurieH3us JJoul'yY No 46484614)

2. Microsoft Office (kopnopatusHas nunens3ust JJoal'yY Ne 46472919)

3. Microsoft Visual Studio (iuniens3us nporpamMmmbel Dream Spark jyist BeICIIMX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nmmenszun GPL, Apache,
BSD mist cB060JHOTO IPOTpaMMHOTO 00ECTICYCHHUS).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
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