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PaGoyas mporpamma gucuMIUIMHEI «®Puzuka(MexaHuka)» s 00ydarOmMXCsl IO
Hanpasjenuio moarotoku 10.03.01 Mudpopmarmonnas 6ezonacHocTs (IIpoduns: bezonacHocTs
AaBTOMATH3MPOBAHHBIX CHCTEM), COCTaBJeHAa Ha OCHOBaHMHM DejepalbHOro rocyaapcTBEHHOIO
00pa3oBaTeIpbHOrO CTaHmapra BhIcliero o0Opa3oBaHMs — OakalaBpuaT II0 HAIPAaBJICHUIO
mogroroBkd  10.03.01  HMudpopmanuonHas 0€30IaCHOCTb, YTBEPXKACHHOIO  IIPUKA30M
MuH#CTEpCTBa HAyKH | BBICIIEro oOpaszoBanus Poccuiickoit @enepanuu ot 17 Hos0ps 2020 r.
No 1427 (¢ wsm. um gom.). Ilopsoka opraHu3alMd M OCYILECTBIECHHMA 00pa30BaTENbHON
JEATENBHOCTH 10 00pa30oBaTeIbHBIM IPOrpaMMaM BBICIIETO 00pa3oBaHUA — IPOrpaMMaM
OakajaBpyaTa, [pOrpaMMaM CIENHANUTETa, IPOrpaMMaM MAarucTpaTryphbl, YTBEPKIECHHOIO
nprka3zoM MEHUCTEPCTBA HAYKHU | BEIcIero obpazosanus Poccuiickoit @enepanuu ot 06 ampers
2021 r. Ne 245 (¢ u3M. 4 JIOTL.), B COOTBETCTBHHM C YYEOHBIM IUIAHOM, YTBEPKICHHBIM Y YE€HBIM
cosetoM ®I'BOY BO «Jlorl'Y» mis Habopa 2024 rona
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1. MECTO JUCHUIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHON
ITPOI'PAMMMbI

1.1. TpeboBaHus K npenBapuUTENbHON MOATOTOBKE O0yYaOUIMXCs, IPEAIIECTBYIOLINE
Y COITYTCTBYIOIUE IUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHE JaHHOM:

6a30Basi MOATOTOBKA MO (pU3UKE B 00bEME MPOrPaMMBbI CPETHEH IIKOJIBI,

JMCLUIUIMHBI IPOrpaMMbl OakanaBpuata: Pycckuil s13bIK U KynbTypa peuu, DiieMeHTapHas
MaTeMaTHKa, OJeMeHTapHas ¢u3uKa, AHaJIUTHYECKas TEeOMETpHs W JIMHEiHas anrelpa.
MaremaTudeckui aHanmu3, MexaHuka.

1.2. JlucuuiuimHbl, KypcoBble pabOThI W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JUCLUIUIMHBL HEOOXOOUMO Kak IpenmecTByromee: MonekyisapHas ¢usuka, duznueckuii
npaktukyM, KoneOGanust u BonHbI, onTuka, Teopernyeckas mexaHuka, KBaHTOBas MexaHHKa,
Teopus konebanuii, u3nKa CIUIOMIHBIX Cpell. YUeOHas MpaKTUKa: O3HAKOMUTEIbHAs, YdeOHas
IIPAKTHKA: HAy4HO-UCCIIE0BATENbCKas padoTa (MOIy4eHHE IEPBUYHBIX HABBIKOB Hay4yHO-
uccienoBaTeabcko  pabotel), [Ipom3BoacTBEeHHas MpPaKTHKA: Hay4YHO-HCCIEJOBATENIbCKas
paborta, [TogroroBka K mporeype 3aliiThl U 3alIUTa BBITYCKHON KBAIN()UKAITUOHHOW PaOOTHI.

2. OIIMCAHMUE JUCHHUITVIMHBI

2.1.  OOmas XxapaKTepPUCTHKA
HanmenoBanue nokaszarens 3HaYeHNE TIOKA3aTesI
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl 10.03.01. UndpopmanmonHas 6€30MacHOCTb
(ITpodunb: bezonmacHocTh
ABTOMATH3UPOBAHHBIX CHCTEM)

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.5.M2.4 ®usuka (MexaHuKa,
Y4eOHBIM IIJIAHOM AJIEKTPUYECTBO U MarHeTU3M, ONTHKA)
YacTth 00pa3zoBaTeabHON NPOrpaMMbl baszosas yacTp

KonnyecTBo 3aueTHBIX eAMHUIT / BCETO 4acoB 2172

2.2. Pacnpenenenue 4acoB 1o nepuoaaM o0ydeHus

O01Iee KOJIHIECTBO YACOB
3} = CaMoOCTOS-
dopma S| 9 .
> | & | Jekuu- | 1adopa- | NpaKkTH- TeJLHOMI dopma
o0y4eHus 2| = BCero
Y | OHHBIX | TOPHBIX | YECKHX paGoTsI + KOHTPOJIA
KOHTAKTHASA
OuHas 1 1 30 37 67 3auer
3auer 1 1 5 5
OuHas
’ 1 1 30 42 72 3auer

BCEro

3. HEJU JAUCHOUTTJIMHBI

HayuuTs cTyneHToB mMeToaaM (U3HUECKOTO SKCIEPUMEHTa U OCHOBAM TEOPUHU OIEHKU
OHII/I6OK; HAay4YHUTb CTYACHTOB aKTUBHO IMPUMCHATHE TCOPETUYCCKUE OCHOBBI (1)I/ISI/IKI/I B Ka4YECTBEC
pabodero ammapaTta, IMO3BOJISIFONIETO TPOBOAUTH OJKCIEPUMEHTAIBHBIE WCCICIOBaHUS U
06pa6aTBIBaTB HUX PpE3YIbTaTbl, HAYYUTb CTYACHTOB CaMOCTOATCIBHO pa6OTaTB U KPUTHYCCKU
OIICHUBATH MOJIYYEHHBIE PE3YIIbTATHI.

Yerpanuth ¢Gopmalv3M B 3HAHMSIX; HAy4YUTh MPUMEHATH TEOPETUUECKH MaTtepuan K
aHANMM3y KOHKPETHBIX (PU3UYECKUX CHUTYallUi; OSKCIEPUMEHTAIbHO W3yYUTh OCHOBHBIC
3aKOHOMEPHOCTH, OHLCHHUTHL MOPAAKHA H3y4aCMbIX BCIWYHMH, OnpeaAcinTb TOYHOCTb U
JOCTOBCPHOCTb IMOJMYYCHHBIX PCE3YJIbTATOB; O3HAKOMHUTL C COBpeMCHHOﬁ H3MepI/ITeHLHOI>'I
anmaparypo, NpUHIHMIAMH €€ IEUCTBUS, ¢ OCHOBHBIMH IPHHIUIIAMH cOopa W 00pabOTKH
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¢buznueckoil UHPOPMALIMK; C OCHOBHBIMHU 3JIEMEHTAMHU TEXHHUKH 0€30MacCHOCTHU MPHU MPOBEICHUH
OKCIIEPUMEHTAIBHBIX HCCIICOBAHMI; IPOBEPUTH HA OIBITE CIPAaBEUIMBOCTh (HU3UUYECKUX
3aKOHOB; MPHOOPECTH HABBIKUM B IPOBEIECHUU JKCIIEPUMEHTa U 00pabOTKe €ro pe3yibTaros;
c(hopMHPOBaTh KPUTHUYECKOE OTHOIICHUE K Pe3yJabTaTaM, MOJIyY€HHBIM B XOJ€ HKCIIEPHUMEHTA;
chopMupoBaTh 3HAHUS M YMEHHS CTYIACHTa, HEOOXOJUMbIE U JOCTAaTOYHbIE ISl MOHUMaHUS
SBJIEHUI U IIPOLIECCOB, IPOUCXOASIINX B IPUPOJE U TEXHUKE.

4. KOMIIETEHIIUA OBYYAIOHIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS KOMIIOHEHTA OBPA3OBATEJBHOM ITPOT'PAMMBI, UX
NHIANKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

Komnerenuuu MNuaukaropsl Pe3yabTaThl 00yYeHUst
OIIK-2. Crocoben nposoauth | OINK-2.1. CnocoOeH MpoBOIUTH Bnocut BKJIaJ MOCPECTBOM
9KCIIEPUMEHTAIbHbIE U | 9KCIEPUMEHTAIbHBIC OpPHUTHHAIBHBIX HCCIEIOBAHUN, KOTOPbIE
TEOPETUYECKUE Hay4HbIC | UCCIICZIOBAaHHUS OOBEKTOB, CHCTEM U | PACIIMPSIOT I'paHWUIBl 3HAHUH, MPOBOISL
HCCIIE0BAHUS 00BEKTOB, | MPOLIECCOB, 00PadATHIBATS, 3HAYMTENILHBIN 00BeEM paboTHI,
cucTeM " MPOIIECCOB, | AHAIU3UPOBATH, WHHOBAIMI WITH IeUCTBUN
00pabaThBaTh U | CHCTEMAaTU3UPOBATh U KPUTUUECKH | MPUKJIATHOTO [IaHa
MPE/ICTABISITh OLICHUBATh PE3yIbTAThI [pennaraer, pa3pabaTbiBacT U peaan3yer
IKCIIEPUMEHTAIbHBIC JaHHBIC. | KCIIEPUMEHTATBHBIX LEJIOCTHYIO POrPaMMy HUCCIIeJOBAHHS
HCCIICIOBAHUH. BeicTynaer coaBTOpOM JOKJIQJ0B Ha
OIIK-2.2. Cnoco6eH NpoBOAUTE CceMUHapax U KOHPEPEeHIHIX.
TCOPCTUICCKUC HAYUIHBIC MoxeT 6bITb HAaCTaBHUKOM
HCCIICI0OBaHMs 00BEKTOB, CHCTEM U | HCCJIEIOBATeIICH IePBOU CTYIICHU.
MIPOLIECCOB Omnpenensier COOTBETCTBYIOIIHE
METOOO0JIOTHUU )44 1oaxXoabl K
HUCCIICAOBAHUSAM.

5.

IMPOI'PAMMA JUCHUIIJINHBI

Ha3zBanune TeMbI

\ Kpatkoe cogepskanue TeMbl (BOIPOCHI T€MbI)

Pa3nea 1. U3mepuTe/ibHBII NPAKTHKYM

1. BBogHoe 3ansaTHE.

1.1. [TpaBusia BeINOIHEHUS TaOOPATOPHON PabOTHI.
1.2. Texnuka 6€30MaCHOCTH ITPH BHIMIOJTHCHUH JIAOOPATOPHBIX PadoT.

U3MEPECHUM.

2. Meto/ipl 00pabOTKH MIPAMBIX (2 1 dpspueckas BeINUHHA.

2.2. Ilpsaimble u3mepenus ¢pusnueckux BenuuuH. [lorpemnoctu
n3Mmepenuil. CitydaiiHble U CUCTEMATHYECKUE TIOTPEITHOCTH.

2.3. IlorpentHocty npsAMbIX U3MepeHuil. I'uctorpamma. Pesynprar
U3MEPEHMUS.

2.4. JloBepHTENbHBIN UHTEPBAI U JOBEPUTEIIbHASI BEPOATHOCTD.
2.5. Koapunments! CTpioieHTa. 3anKch pe3yJbTaTOB OMBITA.

w

. Pabora Nel.

3.1. Ilpsamble u3MepeHust PU3NUIECKUX BETHUHUH.

4. Metoibl 06paboTKH

KOCBCHHBIX I/I3MepCHI/II>'I.

4.1. KocBeHHbIE U3MEpEHUS PUZNYECKUX BETUYUH U CIIOCOOBI
OLIEHKH TOTrpelIHocTel ux onpenenenus. Crocoo,
OCHOBaHHBIN Ha TeopuH omuOoK. O1eHKa MOrPEeNIHOCTH
HEBOCIPOM3BOANMBIX KOCBEHHBIX U3MEpPEHMM. MeTo rpaHuil.

4.2. I'papuaeckoe m300paxeHne pe3yIbTaToB H3MepeHuil. MeTon
HAaUMEHBIINX KBAIPATOB.

ol

. Pabora Ne2.

5.1. KocBennsle u3mepeHus (pU3NYeCKUX BEINYUH

6. Pabora Ne3.

6.1. Ompenenenue yaeIpbHOTO COMPOTUBIICHHUS PE3UCTUBHOTO
IIPOBOAA.

7. PaGora Ne4.

7.1. Onpenenenue yCKOpEHUs CBOOOHOTO MA/ICHUSI C TIOMOIIIBIO
MATEMATHYCCKOI'O MAasdTHHUKA HepeMeHHOﬁ JJIUHBI.
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Ha3Banue Tembl \ Kparkoe conepxxanue TeMbl (BOPOCHI TEMbI)
Pa3nea 2. Mexanuka

8. PaGora Nes. 8.1. 3yueHue 3aKOHOB KUHEMATHKU U JUHAMUKH
MOCTYNATEILHOTO JIBIKEHUS HA MaluHe ATBY/A.

9. Pabota Ne6. 9.1. M3mepeHue CKOPOCTH IMOJIETA MYJIH MIPH TOMOIIN
0AJUIMCTHYECKOTO MAsTHUKA.

10. PabGota Ne7. 10.1.MccrnenoBanue CTOJKHOBEHUH IIAPOB.

11. Pa6ora Ne8. 11.1. OnpeneneHne CKOPOCTH TeJla C TOMOIIBIO KPYTHIIBHO-
0aJUIMCTHYCCKOrO MassTHHKA.

12. Pabora Ne9. 12.1.0npenenenrie yCKOpEHUs: CBOOOIHOTO MAICHUS 10 METOTY
beccens.

13. Pabora Nel0. 13.1.M3yueHune 3aKOHOB BPAIIATEILHOTO JBMYKEHUS Ha
KpectoobpazHom MasiTHHKE OOepOeka.

6. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

6.1. dopma obyyenus — ouHas, kypc —_1 , cemectp— 1

HaumeHOBaHUS pa3ieioB U TeM Koawecrso acon
Jlekn. | Jla6op. | lIpakr. | CPC | Bcero
Paznen 1. VI3ameputenbHblll MPaKTHKYM 12 18 30
Paznen 2. Mexanuka 18 19 37
3auer 5 5
NTOI'O 3A CEMECTP 30 42 72
NTOI'O 11O KOMITOHEHTY OIIOIT 30 42 72

1. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JIAA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUU

7.1. KoHTpoJibHbIE BONPOCHI
Pasznen 1
Paznen 2

7.2. Temsl 10kJa10B (pedepaToB)
1.

7.3. TeMbl NMCbMEHHBIX Pa0OT (THIBI 32/124)

7.4. OOpa3en cogepKaHUA IK3AMEHALMOHHOI0 OM1eTa (IIPH HATUYHMH IK3aMeHa 110
AMCIMIIJIMHE)

8. PACHIPEJAEJEHME BAJIJIOB, KOTOPBIE IMTOJIYYAIOT OB YYAIOIIUECSA

OOmiast olleHKa 3HaHUKM O0y4arOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJe HUCXOJs W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3aloHHO-y4deOHas
paboTa B ayIWTOPHH OLIEHUBACTCA HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEHIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIlHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKIEHMHM TEKYILEro M
IPOIIEHHOr0 MaTepuaia, peleHne 3a1ad 1 T.11.).

8.1. ®opwma oOydenwus — ounas, Cemectp 1



MaxkcumasnbHoe
Homepa paznenon Buabi pador KOJINYECTBO
0aJU10B
OpranuzannoHHO-y4eOHas paboTa B Ay AUTOPHH 30
CamocrosiTenpHas padbora 30
1-2 KoHTponbHbIe paboThI MO MPAKTHKE
KonTtpospHast paboTa 1o TeOpeTHIeCKOMY
MaTepuany
NTOT'O 60
3aver 40
OOmuit UTOT 32 CEMeCTp 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

KouL1ecTBo Ga/L10B OneHka o nATHOAILHOH IIKaJIe
w3 100 ECTS | Ok3amen, nuddepeHunpoBanHbIi 3auer
3a4yer

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJICTBOPUTEIILHO B—
35-59 FX HE 3a4TEeHO
0-34 = HEYIOBJICTBOPUTEIHHO P,

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MNPOLECCA AJIA JINL C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 3JOPOBbSA 1 UHBAJINIOB

B xoze peanu3zanuyu QUCHUILTAHBI UCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4eHusl, TEKYIIEro KOHTPOJsl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTallii 00YyJaroIuXcs B
3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUTSL CIIEBIX U CIIA00BUISIINX

- JIEKIIUU 0(hOPMITSIOTCS B BUJIC DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIEeNUaTIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE UCTIOJIb30BAaHUE COOCTBEHHBIX YBEIMYUBAIOLINX
YCTPOMCTB;

- MMCbMEHHBIE 33JJaHusl OPOPMIISIOTCS YBEIUYEHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JIaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

— 9K3aMEeH TPOBOJUTCS B THChbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

3) JUTSL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATENILHOTO arapara:

- JIEKIIUU 0(hOPMITSIOTCS B BUJIC DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CTEIUATN3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUeHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEeH U 3a4€T MPOBOAATCS B YCTHOW (pOpMe WM BHIMOTHSIOTCS B MUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.

[Tpu HE0OXOAUMOCTH TIPeTyCMATPUBACTCS YBETUUCHUE BPEMEHH ISl TIOATOTOBKH OTBETA.
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[lpouexypa mpoBeneHHMS  NPOMEXKYTOUYHOW  aTTecTalud A OOydaromumxcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexxyTouHast aTTECTalUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHMBAHUS PE3YJIbTAaTOB OOYUYCHHs JIOMYCKAeTCs C
UCTIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
WuTteprer s kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHWYCHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUYATHOM (OpME yBETUUYEHHBIM MIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO arapaTa:

— B [IEYAaTHOH (opme;

— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbLHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VY4eOHble 3aHATHS IPOBOAATCA B 4-M yueObHOM kopmyce (r. Jouenk, mp. TeaTpanbHbIid,
a. 13). JInst npoBeeHus JEKUMOHHBIX 3aHATUI TpeOyeTcs ayauTopusi, 000pya0BaHHAs MEJIOBOU
VI MapKepHOW JOCKOM, MyIbTUMEIUIHBIA MPOEKTOP M SKpaH, HOYTOYK, KOMILIEKT y4eOHOI
MeOenu I CTyIEHTOB, pabodyee MECTO MPeroaaBaTelis, BbIxo B IHTepHEeT — MPOBOIHON WIIH C
ucnons3oBanuem Wi-Fi.

Jlnst  BeIOJIHEHHWST  JabopaTOpHBIX  paboOT  Tpebyercs  y1abopaTtopuul €O
CHEeLMaTU3UPOBAHHBIM 000pYy/IOBaHHEM, KOTOpPOE€ OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
UpPOBOro 00pa30BaHUs: UMEET B HAJTMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX THIIOB JATYHKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHLIETY) M MO3BOJSIOT OCYIIECTBIATH cOOp
OKCIIEPUMEHTAIBHBIX JIAaHHBIX, TpaUYecKuid aHalIu3 IaHHBIX, PEIICHHE MaTeMaTHYeCKUX
ypaBHEHM, 00pabOTKY SKCIEPUMEHTAIbHBIX JAHHBIX.

Jlnist caMOCTOSITETTbHOM pabOTHl HMCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekn yHMBEpCUTETa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeToIuuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
kadenps! obmel Gpusuku u auaaktuku pusmuku (aya. 220).

OOyuaronmecss HWMEIOT BO3MOXHOCTh  HCIIONB30BaTh  Y4eOHBIE MaTepHajbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LleHTpa AucTaHIMOHHOTO 00pa3OBaHUS
OI'BOY BO «loul'Y». Ilpu m3ydeHun AUCIUTUIMHBI MPUMEHSIIOTCS JJIEKTPOHHOE OO0y4YeHUE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMN OOYYaIOLIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEparypa
1. Mamoxk H.I'. Mexanuka. Kypc nexuuii. JJonHY, 2020. — 140 c.
2. Mamok H.I'. Teopus u npaktuka 06pab0TKH SKCIIEPUMEHTAIbHBIX JAHHBIX B
¢dbuzmveckom skcriepumente. Metonuueckoe nocodue. JlonHY, 2020. — 90 c.
3. Mamok H.I'. JlaboparopHbIif IpakTUKyM IO MeXaHuKe. MeToauueckoe mocooue.
HouHY, 2020. — 80 c.
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11.2. JonomHuTENBHAS JTUTEPATYPA

4. 3aiinens A.H. Ommbku u3mepennii puszndeckux BennunH. — JI. : Hayka, JIeHunrp. ota-
Hue, 1974. — 108 c.

5. ®usudeckwuii mpakTUKyM. Mexanuka v Mosiekyisipaas pusuka / [lox pen. B.1.
HeeponoBoii. — M.: Hayka, 1967. — 353 c.
(http://rutracker.org/forum/viewtopic.php?t=2257203)

6. JlaGoparopubie 3ausTus 110 ¢pusuke: Yued. mocodue / JI.JL.I onpaun, @.0.UrommuH,

C.M.Kozen u np.; [Tox pen. JILJL.T onpauna. — M.: Hayka, 1973. — 688 c.

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

Cksaiipc [Ix. Ilpaktuueckas ¢pusuka. — M.: Mup, 1971. — 248 c.

8. MatseeB A. H. Mexanuka u Teopusi OTHOCUTEIbHOCTH. — M.: Bpicmi. mik., 1986. — 320
c.

9. CusyxuH [I. B. O6mmuii kypc ¢uzuku. Mexanuka. — T. 1. — M.: Hayka, 1989. — 576 c.

~

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMarmonHas cucrema /| MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexuM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snektponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPHU3OB.
noJIb30BaTeNel. —eKCT: AIEKTPOHHBIN.

3. Hayunas snextponnass OubOmmoreka «KubepJlenmHkay: cait / Accoruanms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4, DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisl aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTeYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JEKTPOHHBIMN.

6. DyieKkTpoHHO-0nb1uoTeunas: cucrema J{oul'V: caiitr / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JI0CTyMa: CBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. yIeKTpOHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 01.09.2023). — Pexum gocTyna: mOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Duextponnblii apxus JouI'Y: pa3aen caiita/ Hb Jloal'Y. — TekcT: 2neKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOTHBIH.

13. INPOT'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopnopatusHas auuensus oY Ne 46484614)

2. Microsoft Office (koproparusHas nutier3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuun GPL, Apache,
BSD ni1st ¢cBOGOHOTO MPOTPaMMHOTO 00ECTICUCHHMS).


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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Kadenpa obmeit bmsnku v qunakTuky GU3HKT

T, YTBEPXKJIAIO
HPOPEKTOp
“!M&ML\\B I1.A. Mammapos
<<2’Q§> Mapta 2024 r.

B4
OV

" 5
2 o555

PABOYAS ITIPOI'PAMMA TUCHHUAIIJINHBI
«@PU3UKA QJIEKTPUIECTBO U MATHETH3M)»
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HaIIPaBJICHUH MOJTOTOBKHU
IIporpamma Beiciiero o6pasoBanust  IIporpamma 6akanaspuar

Hanpasnenue noarorosku 10.03.01 Madopmarmonnas 6e300acHOCTE

IIpoduns noaroToBKH besonacHOCTh aBTOMAaTH3UPOBAaHHEIX
CUCTEM

KBanudukanus bakanasp
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Pa6ouas nporpamma aganTupoBaHa st JTULL
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Pabouass nporpamma mucrumimEsl «@H3HKA (JIEKTPUYECTBO M MATHETH3M)» i
00y4aromMxcs 10 HampaBleHHIo moarotoskd 10.03.01 MHpopMannoHHas 6e30MacHOCTD
(IIpodune: besomacHOCTE  aBTOMATHU3MPOBAHHBIX CHCTEM), COCTABJI€HA HAa OCHOBAHMH
DeslepabHOrO  IOCY/IAPCTBEHHOIO  06PA30BATENBHOIO CTAH/APTA BBICIIET0 OOPA30BAHHS —
OakanaBpuar 1o HampapieHHio noarotoskd 10.03.01 MHpopMammoHHAs Ge30MacHOCTD,
YTBEPXKICHHOTO MPHKa3oM MHHHCTEpCTBA HAayKd M BBICLIEr0 0oOpasoBaHms Poccmifckoit
Qezepanuu o7 17 HostGpst 2020 r. Ne 1427 (¢ wsm. u gom.). Ilopsjka opraHusanuu u
OCYILECTBIICHHS] 00Pa30BaTEILHOR NEATENPHOCTH 110 06pa3oBaTeNbHBIM IPOrpaMMaM BBICLIETO
00pasoBaHHs —  mporpamMmaM 0OakalaBpHaTa, LpPOTPAMMaM CHENUATHTETa, [POrpaMMam
MarucTpaTyphl, YTBEpXICHHOIO NPUKa3soM MHHMCTEpPCTBA HayKH M BBICIIEr0 0Opa3oBaHHS
Poccumiickoit ®enepanuu ot 06 ampemst 2021 r. Ne 245 (¢ ©3M. H JI01.), B COOTBETCTBHH ¢ y4€OHBIM
IIJIAHOM, YTBEPXKICHHBIM YueHbM coBeToM PTBOY BO «JlonI'Y» miis naGopa 2024 rona

PazpaboTuuk:
JOLEHT Kadenps! obmeit hpusuku
U TUAAKTUKHA QUBHKH,

KaH/. pu3.-MaT. HAyK A.B. bezyc

Paboyast iporpamma os1006pena Ha 3acefanuu kadeapsl oOutell GU3nKy TuIaKTHKH QH3NKK
ITporokoi ot 26.03.2024 r. Ne 16

3aBenyrouuii Kadeapoi f%% A.B. Besyc

COI''TACOBAHO: /
A

Hexan Qu3HKO-TEXHHYECKOTrO (haKyIbTeTa V/ V4 C.A. DoMeHKo

28.03.2024 r. CZ7/

Y4ebHO-MeTOnuYECKast KOMUCCHS (PU3MKO-TEXHIIECKOTO (bavxfr/;z’fa
IIpotokomn ot 27.03.2024 r. Ne 2. 7
IIpencenarens , / B. H. Korenko

PykoBoauTels OCHOBHOIM MPOodeccuoHansHoM U
00pa3oBaTeNLHON POrPaMMEL,
[Ipoo., a. T. H., TPOD.
26.03.2024 r.

.B. Jlaamios



1. MECTO JUCLMITJINHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIINUXCS, MPEAIICCTBYIOIIHE
Y COMYTCTBYIOIINE JUCIUILINHBI, HA KOTOPBHIX OCHOBBIBAETCS U3yYEHUE JAHHOM:

6a3o0Basi MOATOTOBKA 110 MaTeMaTHKe B 00bEME TPOrPaMMbl CPEHEN LIKOJIHI,

JTUCIUIUTMHBI IPOTPAMMEBI OaKaiaBprara:

Maremarnueckuii aHanu3; AHaauTudeckas reomerpus; JIuneitHas anreOpa; MexaHuKa;
MounekymnsipHas (pu3uKa; DIESKTPUUECTBO M MarHeTU3M; PalnOTeXHUYECKHE [EeNU W CUTHAIIBL
Teopuss (QyHKIIUH KOMIUIEKCHBIX TIEPEMCHHBIX; BEKTOpHBIH W TCH30pHBIM  aHAJIU3;
WHTrerpanbHble ypaBHEHMs. BapualiuoOHHOE HCUUCIICHUE.

1.2. JlucuuruiMHbl, KypcoBble paOOThI M MPAKTUKH, Ui KOTOPHIX OCBOCHHE JAHHOMN
JTUCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIONIee:

Konebanus u BonHbI, onTuka; AToMHas U sifepHas (usuka; TeopeTHueckas MEXaHUKa;
OnekrpoauHamuka; KBaHTOoBas MexaHuka; TepMonMHaMuKa W CTaTUCTHYECKas (DU3HKa;
Ouznyeckuil nOpakTukyM; PanuoTexHudeckue 1emd W CUTHAIBL, Teopus KojeOaHUid;
Pagnosnextponnka; ®usmka croiomHbx cpen; KBantoBas pammodmusmka; CraTtuctuyeckas
pamuodusuka; IlomympoBogHukoBass u  (Qu3uyeckas dJeKTpoHuKa; Pacmpocrpanenue
ANeKTpoMarHuTHEIX BoOJIH; KypcoBas pabora mo aucuuiuinde "PaguoTexHudeckue Ienu u
CHTHAJIBI"; KypcoBas pabora mo aucuuminuHe "Pagmosnextponuka'; @OyHKIHOHATbHAS
anekTponnka; ONnTolnekTpoHuka; Pagnorexunueckue uaMepenus; JIMHuu nepegayn U TEXHUKA
CBY; DOnexrpomunamuka CBY; Marepuansl snektponHoil Texuuku; KypcoBas pabora mo
mucuuruinae "OnrosnekTponuka”; KypcoBas pabora mo mucuuruinae "JluHum mepenaun u
texunka CBY"; AHTeHHbI; AHTEeHHbIE cucTeMbl; DnekTpoHuka CBY; DnexTpoHHbIE TpUOOPHI
CBUY; [ToaroroBka K mporeaype 3aliyThl U 3aIIUTa BBEITYCKHOW KBaTHM(UKAIIMOHHON paboTHI.

2. OIMMCAHUE JMCHUITJIMHBI

2.1.  OO0mas xapakTepucTuKa

HanmeHnoBaHue moxka3aTemus 3HadeHNE MoKa3aTes

Ha3zBanue oOpa3oBaTesbHOM MPOrpaMMbl 10.03.01. UndpopmanmoHHas 6€30MacHOCTb
(ITpoduns: bezonacHocTsb
aBTOMAaTU3MPOBAHHBIX CHCTEM)

[udp n Ha3BaHUE B COOTBETCTBUHU C b1.b.M2.4 ®u3uka (MexaHHKa,
y4eOHBIM TIJIAHOM AIIEKTPUYECTBO U MAarHEeTU3M, ONTHKA)
YacTs 00pa3zoBaTeabrHON MPOrpPaMMBbl bazoBas yactp

KonnuecTBo 3a4eTHBIX eqUHHULL / BCEr0 4acoB 3,5/126

2.2.  Pacnpeznenenue yacoB 1o popmam u nepuoaaM o0ydeHus

OO0111€€ KOJINYECTBO YaCOB
o
E CaMOCTOS-
dopma g1 8 6 . ®
> | 2 JeKIU- | Jabopa- | MpakTU- | TEIbHOMN opma
00y4enus 203 BCETO
5 OHHBIX | TOPHBIX | YecKuX | paboThHI + KOHTPOJIS
KOHTPOJTh
QOunas 1 1 — 68 — 58 126 3a4yeT

3. HEJIN ACHATTIIMHBI

Hayunth cTyneHTOB MeToAaM (PU3MUECKOrO 3KCIEPHUMEHTa U OCHOBAM TEOPHH OLIEHKU
OLIMOOK; HAYYUTh CTYAECHTOB AKTUBHO NPUMEHATh TEOPETUYECKHUE OCHOBBI (PM3UKU B Ka4eCTBE



pabouero ammapara, IO3BOJISIONIETO TPOBOANUTH OSKCIEPUMEHTAJIbHBIC WCCICIOBAHUS H
o0OpabareiBaTh MX PE3yJIbTaThl; HAYYUTh CTYACHTOB CaMOCTOSTEIILHO pa0OTaTh M KPUTUYECKU
OILICHUBATh MOJTyYCHHBIC PE3YIbTATHI.

YcTpanuTe GopManiu3M B 3HAHUSAX; HAYYUTh NPUMEHATH TEOPETHUECKUN MaTepuasl K
aHAM3y KOHKPETHBIX (PU3UYECKUX CHUTYAIMi; SKCIEPUMEHTAIbHO W3YyYHTh OCHOBHBIE
3aKOHOMEPHOCTH, OIICHHTh TIOPSIAKKA W3y4aeMbIX BEIWYHMH, ONPEACTUTh TOYHOCTh U
JIOCTOBEPHOCTh TIOJIYYCHHBIX PE3yJIbTaTOB, O3HAKOMHTH C COBPEMEHHOW W3MEPUTEIILHOU
anmaparypou, HMpUHIUNAMH e€ NeHCTBHUSA, C OCHOBHBIMH MpHHIMIIAMHA cOopa W 0O0pabOTKU
¢du3nveckoit mHGOpMaIK; ¢ OCHOBHBIMHU JJIEMEHTAMHU TEXHUKHU 0€30IIACHOCTH TIPU MTPOBEACHUHT
OKCIIEPUMEHTAJBHBIX HCCIICIOBAaHUI; IMPOBEPUTh HA OMbBITE CIPABEMIUBOCTh (DU3MUICCKHUX
3aKOHOB; TPUOOPECTH HABBIKM B INPOBEJICHHU JKCIIEPUMEHTa M 00pabOTKE ero pe3ysbTaToB,;
c(OpMHUPOBATh KPUTHUYECKOE OTHOIICHUE K pe3yibTaTaM, MOJYYCHHBIM B XOJE IKCICPUMEHTA;
chopMHpOBaTh 3HAHHUS M YMEHHs CTYACHTa, HEOOXOIMUMBIC M JIOCTATOYHBIC IS MOHHMMAaHUS
SIBIICHUH ¥ MPOIIECCOB, MPOUCXOSIINX B MPUPOC U TEXHUKE.

4. KOMIIETEHIIMY OBYYAIOINET'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IMKATOPDLI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

4.1. KomnereHuuu
Komnerenmu WuaukaTopsl PesynpraThl 00y4eHus

OIIK-2. Cniocoben OI1IK-2.1. OIlK-2.1.1. Hmeet OIIBIT MIPOBEICHHUS

POBOJIUTH Crniocoben HaOMIOACHUH M M3MEpPEHMH, COCTaBJIEHUS MX

OKCIIEpPUMEHTAIbHBIE | IPOBOIUTH OMHCAHWH U (OPMYITUPOBKH BEIBOJIOB.

U TEOpeTHUYECKHUE skcnepumenTaibHble | OINK-2.1.2. 3HaeT OCHOBHBIE 3aKOHBI M TEOPHUHU

HayYHbIE HCCIIEIOBaHUS (GU3HUKHN, METOJOJIOTHIO U METObI UCCIEAOBAHUM.

VICCIIEIOBAHMUS O00BEKTOB, CUCTEM U | 3HACT TEXHUKY O€30MacHOCTH MpH IMPOBEACHUHU

00BEKTOB, CUCTEM U | IIPOLIECCOB, JKCIIEPUMEHTOB. Ymeer o0OpalaThIBaTh,

IIPOLIECCOB, o0pabatbIBath, aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh, MPOBOJIUTH

o0OpabatbIBaTh U aHAJIN3UPOBATh, pacyeTbl W KPUTHYECKH OLEHUBATh PE3yIbTaThI

NPECTaBIATh CHCTEMaTU3HPOBATh | SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUMN

DKCIIEPUMEHTAIIBHBIE | U KPUTHYECKU OIIK-2.2.1. Bmageer HaBBIKAMH pPabOTBI €

JTaHHBIE. OLIEHUBATh 71a00paTOpHBIM 00OPYAOBAaHMEM M TNPHOOpaMHU.
pe3yJIbTaThl HNmeer mpeacTaBieHHss O  METOAMKAX W
HKCHEPUMEHTAIbHBIX | TEXHOJNOTHSAX  (U3UYECKUX HCCIEAOBAHUM ¢
HCCIIETOBaHUM. MIOMOUIbI0  COBPEMEHHOr0 000pyJIOBaHMs, a

TaKXKe 3HaeT TEOpUI0 M METOAbl (PU3MUecKuX

OIlK-2.2. McCIe0BaHui B PO HIIbHON 0071aCcTH (PU3UKH.
Crniocoben OIIK-2.2.2. 3naeT OCHOBHBIE NPUHIIMIIEI cOOpa U
MPOBOJIUTH 00paboTkn (Qusnueckord wHGOpMANHMH. 3HAET
TEOPETUUECKUE METOABl ~ OpraHM3allMd U IUIAHUPOBAHUS
Hay4HbIE bu3nyecKux  HCCIeNOBaHUM M CIIOCOOEH
UCCIIEI0BaHUS dopmHpoBaTh  HCCIEIOBaHMA  HAa  OCHOBE
O0OBEKTOB, CHCTEM U | COBPEMEHHBIX 3JIEKTPOHHBIX CPEJICTB, MMPOBOINUTH
ITPOLIECCOB. HaOJII0IeHNUs], U3MEPEHHUS U pacueThl.

5. I[TPOT'PAMMA JJTUCLIATTJIMHBI

Ha3zBanue TemMbl

Kparkoe conepkanue TeMbl (BOPOCHI TEMbI)

JI/P 1. T'ucrepe3ucHsie

SABJICHUS

CHATHE KpUBOM HaMarHWYEHHOCTH W METIM TUCTEpE3Uca MpHU
TTOMOIIIM OcIyuIorpada
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Ha3zBanue TemMbl

Kparkoe conepkanue TeMbl (BONPOCHI TEMbI)

JI/P 2. Touxka Kropu
deppoMarueTuka

Onpenenenne Touku Kropu

JI/P 3. CerHETORIEKTPUKH

W3ydeHne CBOICTB CETHETOAIEKTPUKOB

JI/P 4. BakyymHBIN AHOJ

W3yuenne BakyyMHOrOo JAHMOJA M OIPEIEICHUE YAEIbHOIO
3apsijia 3JIeKTpoHa

JI/P 5. DnexTpoH B MarHUTHOM
noJsie

N3mepenue  yneinbHOro
Mar"HeTpoHa

3apsga  3JCKTpOHa  METOJI0M

JI/P 6. DnexTpocTaTtuka

M3y4eHne 31eKTpOCTaTHYECKOTO MO

JI/P 7. ludnexkrpudeckas
MPOHUIIAEMOCTD AUAIICKTPHUKA

I/ISMepeHI/Ie HHBHCKTPHHCCKOfI IMPOHUIACMOCTH BEIIECCTBA U
CMKOCTH KOHACHCATOpAa

JI/P 8. DnexTpoHHbBIN
ocrmuiorpad

N3ydeHue pa3auyHbIX METOAMK MCIOJIB30BAHUS AJIEKTPOHHOTO
ociiorpaga B KaueCTBe U3MEPUTEIHHOTO prdopa

JI/P 9. TemnepatypHas
3aBUCHUMOCTH COIPOTUBIICHUS
MaTepHaJioB

N3ydyenue 3aBUCUMOCTH COIPOTUBIICHUSA IIPOBOJHUKOB H
IIOJIYIIPOBOJTHUKOB OT TEMIIEPATyPhI

JI/P 10. ITomynpoBOJHUKOBBIH
AUoa

N3ydeHue nosrynmpoBOAHUKOBOIO AUOAA U €r0 BBITPSAMIISIIOIIAX
CBOMCTB

JI/P 11. Pe3onaHcHEBIE ABIIEHUSA

I/ISY‘ICHI/IC PE30HAHCOB TOKOB U HaHpH)KCHI/Iﬁ

JI/P 12. KoMnencallmoHHbIE
U3MEPEHUs

N3yuenne mnpuHLUIA 3JICKTPUUYECKUX  KOMITEHCAIIMOHHBIX
U3MEpPEHUI

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1.

®dopma o0yyeHus — ouHas, kypc — 1, cemectp — 1

HaumeHoBaHusi pa3iesioB U TeM Koarsecrso 1acos
Jleku. | Jladop. | Ilpakr. | CPC | Bcero

JI/P 1. 'ucrepe3ucHble IBICHUS 4 4 8
JI/P 2. Touka Kropu deppomarneruka 4 4 8
CBob6oHOE 3aHsATHE 4 1 5
JI/P 3. CernerosneKTpuku 4 4 8
JI/P 4. BakyymHBIN AHOJ 4 4 8
CB0OOJIHOE 3aHsATHE 4 1 5)
JI/P 5. DnexTpoH B MarHUTHOM TOJIE 4 4 8
JI/P 6. Dnextpocrarnka 4 4 8
CBoOo1HOE 3aHsTHE 4 2 6
JI/P 7. IndnexTpudeckas IpOHULIAEMOCTb 4 4 8
JIDJICKTPUKA
JI/P 8. DnexTpoHHBIN ociuuiorpad 4 4 8
CBoOo1HOE 3aHsTHE 4 2 6
JI/P 9. TemnepaTypHasi 3aBUCUMOCTb 4 4 8
COITPOTHBIICHUS] MATEPHUAIOB
JI/P 10. TTonynpoBOAHUKOBBIN AHOJ 4 4 8
CBob6oHOE 3aHATHE 4 2 6
JI/P 11. Pe3oHaHCHBIE SIBIEHUS 4 4 8
JI/P 12. KommneHcallMOHHbIE H3MEPEHUs 4 4 8
3auer 2 2
HUTOTI'O 3A CEMECTP 68 58 126
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7. OLEHOYHBIE MATEPHAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOPOCHI
3axoH Kynona. ®opmynuposka 3akoHa Kynona. I'panuisl npumenumoctu. OnbiTel Kynona.
3akon Kynona B BektopHoi ¢opme. [Ipunnun cynepno3unuu. [loneBas TpakToBKa 3aKOHA
Kynona.
HanpsxkeHHOCTh 2siekTpuueckoro modisi. [IpoOHbrit 3apsin. EnxuHunsl m3mepeHus. 3akoH
Kynona. [IpuHnun cynepnosuuuu.
HarnpsixeHHOCTB 110JI1 Ha OCH TOHKOT'O paBHOMEPHO 3apsKEHHOT0 KOJIbIIa.
Teopema ['aycca anst TouedHOTO 3apsiia B MHTErpajibHOU (opme. BriBoa, GpopmynupoBka.
Caa3b ¢ 3akoHoM KyioHa.
Teopema T'aycca B muddepennmansnom Buge. DopmynupoBka. VICTOYHHKH W CTOKH
3JIEKTPUYECKOTO N0JIst. CHUIIOBBIE JIMHUM.
HanpspkeHHOCTH 1018 11apa, BHYTPU KOTOPOTO paclpeziesieH paBHOMEPHO 3apsij ¢ 00beMHOM
IJIOTHOCTBIO p =ar.
[Tone BHYTpH chepruecKkoii OJIOCTH B PAaBHOMEPHO 3apsbKeHHOM Imape. [ImotHocTs 3apsaa
P, |- paccrosiHre MeX Iy IICHTpaMH IIapa U MOJOCTH.
[Tone cdepbl U MIO0CKOCTH, PABHOMEPHO 3apSKEHHBIX 0 TOBEPXHOCTH.
VYcnoBue  NOTEHUMANbHOCTH — 3JEKTPOCTATMUECKOro  Mojis (B MHTErpalbHOM U
nuddepernranbHol hopmax).
[Torenuuan (cBeneHUs MOHATUS MOTEHIMAA, CBA3b C HAIPSHKEHHOCTHIO nosist) [loTeHmuan
TOYEUYHOTO 3apsAna. EAMHUII u3MepeHuil.
[ToreHunan U HaIPSHKEHHOCTD IOJIST TUIIOJIS.
[ToTeHuman 3apsKEHHOrO 1Iapa.
[ToTeHunan 1 HaNPSHKEHHOCTH MOJIsl HA OCH PABHOMEPHO 3apsi’KEHHOT'0 JKMCKa B 3aBUCHMOCTH
OT PaccTOSIHUSA A0 €ro LIEHTpa.
ONeKTpUYecKoe T1oje NpU HAIMYUM [POBOAHUKOB. OJEKTpUYecKas HWHAYKLIHS B
npoBoHuKe. [Tose BOIM3M MOBEPXHOCTH MPOBOJHHUKA. DIEKTPOCTATHUECKAs 3allUTa.
OnektpoeMkocTh.  Eaununbr  u3mepenus.  Kowpencaropsl  (11apoBoi, — IIIOCKHA,
UWIHHIPUYECKUN ).
[Tonspuzanuss  OUAJIEKTPUKA  DJIEKTPUUECKUM  MojeM  (BEKTOp  MOJspU3alUH,
BOCIIPUMMYMBOCTH). Teopema ["aycca 11 BeKTOpa MOISIpU3aIIH.
JvanekTpudeckas MPOHUIIAEMOCTh BEHIECTBA. BEKTOp anekTpuueckol MHAYKIMU. Teopema
["aycca u1st BEKTOpa 3JIEKTPUYECKON HHAYKLIUH.
[Tonsipn30BaHHOCTH OJHOPOJHOTO AMAJIEKTPUUECKOTO IIapa, B LEHTPE KOTOPOTO HAXOAUTCS
TOYEYHBIN 3apsa. BennunHa cBA3aHHOIO 3apsja B IIape.
HanpspkeHHOCTh Mo W HoJisipu3aisl BOJW3M TpaHUIBl pa3fesia AUAJIEKTPUK- BaKyyM BO
BHEIIHEM JJIEKTPUUYECKOM II0JIe, HANpaBICHHOW TOJ YIJIOM K TpaHULE pas3jena.
[ToBepxHOCTHAs IIOTHOCTh CBA3aHHBIX 3apsI0B.
IToBeneHne Ha rpaHuIle JBYX AUDIEKTPUKOB BEKTOPOB MOJISAPU3ALMH HANIPSHKEHHOCTH OIS U
3JIEKTPUYECKON UHIYKIUU.
OHeprus KoHaeHcaropa. IlnotHocTs sHEprun nosns. Jlokanusauus sHepruu.
OHeprus 3apsjia B 3JEKTPUUYECKOM Iojie. DHeprus cucreMbl 3apsiioB. [lonmHas sHeprus
B3aMMOJECHCTBHSIL.
OHeprus 00beMHO 3apsKeHHOTo mapa. I'ie ona cocpenotoueHa?
OHeprus JUMoJjs BO BHEIIHEM I0JIE.
DHeprus noJid B JUAJIEKTpUKE (Ha pUMepe KOHAEHCATOpa C TUAJIEKTPUKOM).
CerHeToaneKTpUKH.
Henonsipable AUIIEKTPUKU.
ITonstpHBIE AUBIIEKTPUKHU.
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OHeprus IByX 3apspKEHHBIX 3apsiiaMu (1 U (2 [IApOB M 3HEPrus BYX LIApOB, CO3AAKOLIUX B
npoctpancTe nois Ex u Eo.

Cuiibl, IEUCTBYIOIIME HA JBIOKYIIMECS 3apsibl B MarHUTHOM moje. Cuna JlopeHna. 3akoH
amnepa.

PamMka ¢ TOKOM B MarHUTHOM 110J1€. MarHuTHbIII MOMEHT PaMKH.

3akoH buo-CaBapa. MarautHoe 1nosje npsiMmoro Toka.

MaruutHoe 10j€ KpYroBoro BHTKa C TOKOM. CpaBHEHHME C 3JIEKTPUUYECKUM IOJEM
3apsKEHHOTO KOJIblIA.

Teopema 0 HUPKYISALMKA MarHUTHOTO TOJISL B UHTErpaibHOU U quddepeHunansHoi popme.
W cToYHNKHM MarHUTHOTO MOJIS.

WNHayknys MarHuTHOTO 1OJISL IPOBOJA KPYrOBOro ceueHus paauyca R.

Uetpipe UHTErpajgbHbIE TEOPEMBI IS CTATHUYECKOTO 3JEKTPOMAarHUTHoro mojs. Ux
busnueckuii cmeici. [lepexon k nuddepennuanbaon hopme.

Pabota o nmepemMenieHn0 3aMKHYTOTO TOKa B MArHUTHOM T10JIe. MarHuTHBIN TTOTOK.

CBsi3pb MarHUTHOTO MOTOKa C TOKOM, KOX(P(UIMEHT caMmo- M B3aUMOMHAYKUWHU. ENUHUIEI
MOTOKA M MHAYKTUBHOCTH. IHIYKTUBHOCTH COJICHOU/IA.

OnbiTel @apazes N0 3AEKTPOMArHUTHOW MHAYKIUU. 3aKOH UHAYKIIUH.

JuddepeHnmanbabie YpaBHCHHS 3JIEKTPOMArHUTHON MHAYKIUA. [[oHMMaHHE 3TOTO SIBICHHUS
®apaneeM u MakcBeIOM.

DHeprusi MarHuTHOTO TOJIS.

BeliectBO B MAarHUTHOM 110J1€, HAMATHUYEHHOCTh, IPOHUIIAEMOCTb, BEKTOP HANPS)KEHHOCTU
MarHUTHOTO TOJIA.

Juamarnetusm. DieMeHTapHas TEOpUS AUAMETHETHU3MA.

[TapamarseTusM. Mojeinp ueaqbHOr0 ra3a MarHUTHBIX CTpEoK. 3akoH Kropu.
®eppomarnetuzm. OOMeHHOE B3auMojelicTBue, onbIThl Jlopdmana, temmeparypa Kropu.
CaoiicTBa heppOMarHeTUKOB.

TeopeMa 0 HUPKYJIALMH PU HATUYUN MarHETUKOB.

®u3NYEeCKU CMBICI BEKTOPOB MAarHUTHON WHAYKIIUHU, HANPSDKEHHOCTH MarHUTHOTO TOJIA,
HaMarHU4eHHOCTH.

['paHuuHbIe YCIOBUS 1JI BEKTOPOB MATHUTHOW MHAYKITUU U HANIPSHKEHHOCTH.

BekTop minoTHOCTH TOKa. YpaBHEHHE HempepblBHOCTH. 3akoH Oma B AuddepeHnnantpHon
dbopwme.

Mopenb KOJIEKTUBU3UPOBAHHBIX JJEKTPOHOB. Pa3pellleHHble M 3alpelieHHbIE 30HbI
sHeprun. DHeprusi Pepmu. Pacnipenenenne 2IeKTPOHOB M0 IHEPTHUSM.

Pa3neneHne BemecTB Ha METAJIbl, JUAJIEKTPUKH M MOJIYNPOBOJHHMKUA C TOUKH 3pEHUs
MO/JIETIN SHEPTeTUYECKUX 30H.

Tepmoonexrponnas smuccus. Popmyna Puuapacona-/lemmana.

MexaHu3M 3JeKTPOIPOBOAHOCTH METAJIOB, POJb CTOJIKHOBEHHM, BpEMS pejaKcaliu, poJib
CTOJIKHOBEHUU.

[TomympoBomauku. CTpoeHHE HSHEPreTHYECKUX 30H, TEMIIEpaTypHas 3aBUCHMOCTH
aneKTponpoBoHOCTH. COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD.

3aBUCHMOCTH DJIEKTPOIIPOBOTHOCTH OT TeMriepaTyphl. Kinaccudukanms Bemects. Mexanusm
AIIEKTPOTPOBOIHOCTH. AHAIN3 1 0OBSICHEHHE HA OCHOBE 30HHOM MOJIEINH.

VYpaBHeHue kojedaTeabHOro KOHTypa. BeiBoa. AHamus.

[TepexonHble mporiecchl B dnekTpudeckux memsx. RL-nenu ¢ mocrosiuuoit D/[C. RC-uenu ¢
noctrosinaon DJIC.

[Tepexonnsie mponeccel B RLC-1ienu.

[TepemennsIit Tok. 3akon Oma. Mmrenanc. Bekropuas auarpamma RLC-niern. CrnBur ¢as.
3akon OMa A TIEPEeMEHHOTO TOKa B KOMIUIEKCHOW W BemecTBeHHOUW (opme. IIpasuiia
Kupxroda. [IpoBoaumocTs.

PabGora ¥ MOIIHOCTH MEPEMEHHOI0 TOKAa. MTHOBEHHOE M CpeJHHME 3HAYEHHE MOIIHOCTH.
D¢ dexkTrBHBIEC 3HAUEHUS CUIIBI TOKA U HAIIPSDKEHHUS.
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Pe3onanc HanpskeHuid B KOHTypax. BekTopHas auarpamma. YacToTHast XapakTepHUCTHKA.
Pe3oHaHCc TOKOB B KOHTYpE.

Tok cmemenusi. BeipaxkeHre Toka cMeIIeHUs yepe3 deKkTpuueckoe nojue. Ero ¢gusuueckoe
conepskanue. O000IeHNE 3aKOHA TTOJTHOTO TOKA.

Cucrema ypaBHeHHI MakcBemia Ui 3JIEKTPOMArHUTHOTO TMOJIA (CMBICH, COJIEpPXKAHUE).
MarepuanbHble ypaBHEHHS.

3akoHbI coxpaHeHus 3Heprun. Bektop YmoBa-IlolinTHHTA.

MonoxpomaThueckas 3JeKTpOMarHuTHasi BoyiHa. [lonepeyHOoCTh 31eKTPOMarHUTHBIX BOJH —
CJIe/CTBHE ypaBHEeHU MakcBeria.

DJEKTPOMAarHUTHOE T0Je 03 MCTOYHHKOB. 3aBUCHUMOCTH IOJII OT KOOPJMHAT M BPEMEHHU.
CKopocTh JBUKEHUS MOJIS.

Bekrop YmoBa-IlolHTHHra U1 371EKTPOMarHUTHON BOJIHBI.

BonnoBoe ypaBHenue. Perienue BOJTHOBOTO ypaBHEHHS B OOIIEM BHE AJISL OJHOMEPHOTO
ciyyast.

[Inockue »snexkTpoMarHuTHbIE BOJHBL. PemeHue ypaBHeHud MakcBemia il BaKyyMa.
CkopocTh pacmpocTpaHeHus Oerymux BoJiH. KomiiekcHas 3amuch 3JIEKTPOMAarHUTHOW
BOJIHBIL.

Cdepuyeckas BosHA.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYUAIOINECA

OO6mas orneHka 3HaHUM, oOydaroIUXCcs MO AUCHUIIINHE TpoBoauTca no 100-6annbHOM

HIKaJie MCXOJs M3 MakCUMyMa, IMpHBEIECHHOro B Tabnuue Huke. OpraHn3alnoHHO-ydeOHas
paboTa B ayIUTOPUM OLIEHUBACTCA HAa OCHOBE TAKUX KPUTEPUEB KaK IOCEHIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE M Kaue€CTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHUi, aKTUBHOCTb BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAaKTUYECKHUX 3aHATHH (ydacTHe B OOCYXJEHHUHU TEKYILEro Hu
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.11.).

8.1. Cemectp |

MakcumaibHoe
Homepa pa3nenos Buasi pador KOJINYeCTBO
0aJ110B
JlaGopatopHas Opraan3aninoHHO-y4eOHas padoTa B ayIUTOPUH 40
pabota (tema 1-12) | CamocrosTenbHas paboTa 60
NTOI'O (3auer) 100

CooTBeTcTBHE 0AIIIOB OILICHKC

KoIM1ecTEO GaIIOR O1teHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIEHO P
35-59 FX HE 3aU4TE€HO
0-34 F HEYIOBIETBOPUTEIHHO P
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBIMU BO3MOXHOCTAMU 310POBbA 11 UTHBAJIM/IOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX:

- ek o(QOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIIMYMBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE MCIOIH30BAHNE COOCTBEHHBIX YBEITMYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKIMu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOOUMOCTH NPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH MJIsi IOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTecTallk  JUIi  OOYYaroOUIMXCs
YCTAQHABIMBAaeTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TNCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpouedaypbl OLEHMBAHUS PE3YJIbTaTOB OOydeHHs JIONycKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

— B IeYaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebuble 3anaTus nposoasrcs B kopryce Ned Jlonl'V (r. Honeuk, np. TeaTpanbHblid,
13). Jlasi TpoOBEJCHUS JICKIMOHHBIX M TPAKTHYECKUX 3aHATHH TpeOyercs ayauTOpHs,
00opyJIOBaHHAsT MENOBOM WIJIM MapKEepHOH JOCKOW, MYJIbTUMEIUHHBIA TPOEKTOP M HKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu 1 CTYICHTOB, paboyee MECTO MPEMNo1aBaTelis, BBIXOI B
WHTepHeT — MPOBOAHOM WU ¢ Ucob3oBaHeM Wi-Fi.



Jlnst  BeIMOJIHEHHWS — jJabopaTopHBIX — paboT  Tpebyercs  ysabopatropuu €O
CHELMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1u(ppoBOro 00pazoBaHusl: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYUKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKy (IJIaHIIETY) M MO3BOJSIOT OCYIIECTBIATH cOOp
SKCIIEPUMEHTANIBHBIX JaHHBIX, Tpa@UuecKuil aHalW3 JaHHBIX, pPEIICHUE MaTeMaTHYEeCKHX
ypaBHEHUM, 00pabOTKY IKCIIEPUMEHTATBHBIX JTaHHBIX.

Jlis caMocCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayyHoli OMOIMOTEKM YHUBEPCHUTETa U JPYTUX DIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeCTaBICHHOE B Y4EOHO-METOIUYECKOM KaOHHeTe
['maBHOTO KOpIyCa (ayn.405).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4eOHble MaTepuaibl IO
JTUCITUIIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUH AUCIUTLIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOy4YEeHHE U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHHWW, OOYYalOMIMXCS Ha OCHOBE TECTHPOBAHUS H
MIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENLHOM paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Casenbes, U. B. Kypc o6meii ¢dusuku: B 5 ku.: KH.2: DneKkTpruuecTBO U MarHeTU3M /
. B. CasenneB. — M.: Actpens : ACT, 2002. — 336 c. — TekcT: HeOCpeACTBEHHBIM.

2. MartBeeB, A. H. DnextpuuecTBo u MarHetusM: Y4e0. mocobue ans By3oB / A. H.
MartseeB ; Mock. roc. yH-T uM. M. B. JlomoHocoBa. — 2-¢ m3n. — M.: Onukc 21 B.: Mup u
oOpazoBanue, 2005. - 464 c. — TekcT: HEMOCPeICTBEHHBIH.

3. Corypenko, A.Jl. ®wusmka. DICKTPUYSCTBO M MATHETH3M: METOJl. yKa3aHUS K
BbINOJIHEHMIO J1a0. pabot / E.M. Bonkosa, A.Jl. Corypenko. - ITenza : PUO III'CXA, 2013, - 56
c. — URL: http://bookash.pro/ru/book/153092/fizika-elektrichestvo-i-magnetizm-elena-volkova
(mata oopamenus: 01.01.2023) — Pexum jgoctyma: B CBOOOJHOM jocTyme. — TeKcr:
AJIEKTPOHHBIN.

4. C6opHHK 3aja4 1o o0IeMy Kypcy bu3uKy. B 5 T. Tom
I1l. OnextpuuectBo u maruerusm. CuByxun J.B. u ap. 5-e uzn., crep. - M.: ®USMATIIUT;
JIAHB, 2005. - 232 c. — TekcT: HEMOCPEACTBEHHBIH.

5. Uponos, U. E. 3agaun no obmiert pusuke : Yued. mocodbue st CTyeHTOB By30B / 1.
E. Uponos. - 4-e uzn. - M. : Hayka ; CIIO. : HeBckuii muanekt, 2001. - 431 c. — Tekcr:
AJIEKTPOHHBIN.

6. bepkieesckuii kypc ¢usuku: B 51.: Ilep. ¢ anra. T. 2: DaekTpu4ecTBO U MarHeTusM /
3. Mapcenn. - 4-e uzn. - CII6. : Jlanp, 2005. - 415 c. — Tekcr: HemocpeACTBEHHBIH.

11.2. JlononHUTENbHAs JIUTEpaTypa

7. N.E.pomoB. OCHOBHBIE 3aKOHBI JIEKTpOMarHeTu3Ma. Y4eb. mocodue s CTYJACHTOB
BY30B. - 2-€, crepeoTHIl. -M.: Beicmr. mik., 1991. -285 c. — TekcT: Hemocpe1CTBEHHBIH.

8. ®eiinman, P. ®. deitamanoBckue nekmuu mo ¢usmke : Ilep. ¢ anrn. [Bem.] 5:
OnektpuuectBO W MarHetusm / P. @eitaman, P. Jleiiton, M. Conac; Ilon pen. 5. A.
Cwmopomunckoro ; Ilep. ¢ anrn. I'. U. Komputora, }0. A. CumonoBa. - 3-¢ u3n. - M. : YPCC,
2004. - 304 c. — TekcT: HENOCPECTBEHHBIH.

9. KamamamkoB C.I. DnextpudectBo. — M.: Hayka, 1977. — 560 c. — Tekcr:
HEIOCPEICTBEHHBIN.

10. OcHOBBI TeOpwM OJJICKTpHYECTBA. Y4eOHOoe TmocoOue s By30B. M3zmanme 10.
Astop(s1):. Tamm WN.E. U3nanue: Hayka, Mocksa, 1989 1., - 504 c. — TekcT: HenocpeaCTBEHHBIM.
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12. HMH®OPMAIIMOHHLIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocynapcrBeHHas umHdopmarmonHas cuctema / MunucrepctBo Kymbryper P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrPaMMHOTO
obecrnieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
M0JIb30BaTeNeil. —TeKCT: 3JEKTPOHHBIM.

3. Hayunast snextponnass OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OTkpeiTas Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexwum mocryma:
cBOOOHBIN. — TeKCT: ANMEKTPOHHBIH.

4. DNeKTPOHHO-O0MOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
noJib30Barenei. — TeKcT: AIeKTPOHHBIN.

S. IBC IOpaiit: >nmexTpoHHas 6ubnmuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum q0CTyma: i aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

6. y1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. DJekTpoHHbll Katajsor Haywnoit o6uGmmoreku [lonl'Y: pasmen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiii // DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenusi: 01.09.2023). — Pexum gocTyma: MOHMCK CBOOOIHBIN, 3JIEKTPOHHbBIC
JIOKYMEHTBI — JU1s Itosb3oBarene JJonl'y.

8. Juextponnbiii apxuB [oul'yY: pazgen caiitta / Hb Houl'Y. — Tekcr:
anekTpouubii / DBC Ioul'V: caiit. — URL: http://repo.donnu.ru/ (mara obpamienus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIIA.

13. [TPOT'PAMMHOE OBECITIEUEHUE

1. Windows 7 PRO (xopnopatuBHas auuen3us oY Ne 46484614)

2. Microsoft Office (koproparusHas nutier3ust Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHNN )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD niist ¢cBOGOIHOTO MPOTPAMMHOTO 0OECTICUCHHMS).
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1. MECTO JUCLMITJINHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIINUXCS, MPEAIICCTBYIOIIHE
Y COMYTCTBYIOIIME JUCIHUILIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3yYEHUE JAHHOM:

6a3o0Basi MOATOTOBKA 110 MaTeMaTHKe B 00bEME TPOrPaMMbl CPEHEN LIKOJIHI,

JTUCIUIUTMHBI IPOTPAMMEBI OaKaiaBprara:

Marematuuecknii  aHanu3; AHaiIMTHYecKas reomeTpus; JIuHeliHas — anreOpa;
Huddepenumansupie ypaBHeHHs; Mexanuka;, MornekynsipHas ¢u3nKa; OJIEKTPHUYECTBO H
Maruetusm; Teoperuueckas MexaHuKa; PaguorexHuueckue 1enu u curHainbl; Kypcosas pabora
no aucuumiuHe "PaauorexHuueckue nenu v curHanel'; dusmueckuil npaktukyMm; Teopus
GYHKIMA KOMIUIEKCHBIX T€PEeMEHHBIX; BEeKTOpHBIM M TEH30pHBIM aHanu3; HHTerpaabHbie
ypaBHeHUs1. BapuannonHnoe ucuucieHue.

1.2. JlucuuruiMHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOCHHUE JAaHHOU
JTUCITUTIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIOMICe:

AtomHass W sAepHas  (¢u3uka; DOlekTpoauHamuka; KBaHTOBas — MeEXaHUKa;
TepmoauHaMuka W craTHcTHYecKas (usnka; Pusmueckuil npaktukym; Teopus KosieOaHWMIA;
Pannosnextponuka; @usuka cruomHbX cpen; KBantoBas paanodusuka; CraTucTHyecKas
pammodusuka; [lomympoBogHukoBass u  ¢HU3MYECKas dJICKTPOHMKA; PacmpocrpaneHue
3JIEKTPOMArHUTHBIX  BOJIH; KypcoBass pabGora mno nucuuruimHe "Pammosnexktponuka';
OyHKIHUOHATBHAS JJIeKTpoHUKa; OnTosnekTpoHuka; PamnorexHuveckue uaMmepenus; Jlunum
nepenaun U texHuka CBY; Onexkrpoamnamuka CBY; Marepuanbl 3JI€KTPOHHON TEXHUKU;
KypcoBas pabora mo mucuuruimae "Omntosnexktponuka'; KypcoBas pabora mo IUCIHMILIHHE
"Jlunum nepenaun u TexHuka CBY"; AHTeHHBI; AHTEHHbIE cUCTeMbl, JnekTpoHuka CBY;
OnexktponHble npubopel CBY; IloaroroBka k mnpoueAaype 3aliMThl U 3allldTa BBIITYCKHOMN
KBATM(UKAIIMOHHON PabOTHI.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTUKa

HanmeHoBaHue mmoxka3areis 3HaueHUe NoKa3aTes

HasBanue ob6pazoBaTenbHON IpOrpaMMBbl 10.03.01. UndpopmanmoHHas 6€30MacHOCTb
(ITpouns: besomnacHoCTh
ABTOMATH3MPOBAHHBIX CHCTEM)

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.5.M2.4 ®u3suka (MexaHuKa,
y4€OHBIM IJIAHOM AJIEKTPUYECTBO U MarHeTU3M, ONTHKA)
YacTth 00pa3oBaTenbHOI MPOrpaMMbl ba3oBas yacTp

KonunuectBo 3a4eTHBIX equHULL / BCETO 4acoB 3,5/126

2.2.  Pacnpenenenue yacoB 1o ¢popMam u repuogaM o0yIeHuUs

O0111e€e KOJIMYECTBO YaCOB
@ o e CaMoOCTOS-
opma g1 3 ] Sopa- ] . o
= JIEKIA nmabopa- | TpaKTH TENBHOU opma
00y4eHUsI 2 2 BCETO
o OHHBIX | TOPHBIX | YecKux | paboThI + KOHTPOJIS
KOHTPOJTh
Ounas 1 2 — 60 — 66 126 3a4yer

3. HEJIN ACHATTIIMHBI

Hayunth cTyneHTOB MeToAaM (PU3MUECKOrO 3KCIEPHUMEHTa U OCHOBAM TEOPHH OLIEHKU
OLIMOOK; HAYYUTh CTYAECHTOB AKTUBHO NPUMEHATh TEOPETUYECKHUE OCHOBBI (PM3UKU B Ka4eCTBE



pabouero ammapara, IO3BOJISIONIETO TPOBOANUTH OSKCIEPUMEHTAJIbHBIC WCCICIOBAHUS H
o0OpabareiBaTh MX PE3yJIbTaThl; HAYYUTh CTYACHTOB CaMOCTOSTEIILHO pa0OTaTh M KPUTUYECKU
OILICHUBATh MOJTyYCHHBIC PE3YIbTATHI.

YcTpanuTe GopManiu3M B 3HAHUSAX; HAYYUTh NPUMEHATH TEOPETHUECKUN MaTepuasl K
aHAM3y KOHKPETHBIX (PU3UYECKUX CHUTYAIMi; SKCIEPUMEHTAIbHO W3YyYHTh OCHOBHBIE
3aKOHOMEPHOCTH, OIICHUTH TIOPSAKKA HM3y4aeMbIX BEIUYHMH, OINPEACIUTh TOYHOCTh U
JIOCTOBEPHOCTh TIOJIYYCHHBIX PE3yJIbTaTOB, O3HAKOMHTH C COBPEMEHHOW W3MEPUTEIILHOU
anmaparypou, HMpUHIUNAMH e€ NeHCTBHUSA, C OCHOBHBIMH MpHHIMIIAMHA cOopa W 0O0pabOTKU
dusnveckoit mHGOpMaIK; ¢ OCHOBHBIMU 3JIEMEHTAMHU TEXHUKU 0€30IIACHOCTHU TIPH MPOBEACHUU
OKCIIEPUMEHTAJBHBIX HCCIICIOBAaHUI; IMPOBEPUTh HA OMbBITE CIPABEMIUBOCTh (DU3MUICCKHUX
3aKOHOB; TPUOOPECTH HABBIKM B INPOBEJICHHU JKCIIEPUMEHTa M 00pabOTKE ero pe3ysbTaToB,;
c(hOpMHUPOBATh KPUTHUYECKOE OTHOIICHUE K Pe3yJbTaTaM, IMOTYYCHHBIM B XOJ€ IKCIEPUMEHTA;
chopMHpOBaTh 3HAHHUS M YMEHHs CTYACHTa, HEOOXOIMUMBIC M JIOCTATOYHBIC IS MOHHMMAaHUS
SIBIICHUH ¥ MPOIIECCOB, MPOUCXOSIINX B MPUPOC U TEXHUKE.

4. KOMITETEHIIMY OBYYAIOINET'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IMKATOPDLI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

4.1. KomnereHuuu
Komnerennun WMHukatopsl PesynbraTel 00y4eHus

OIIK-2. Cnocoben OI1IK-2.1. OIIK-2.1.1. Hmeet OITBIT MIPOBEICHUS

IIPOBOAUTH Crniocoben HAOJIOJICHU W HW3MEPEHHH, COCTaBIEHUS HX

9KCHEPUMEHTAJIbHbIE | IPOBOJAUTH ONUCaHUH U GOPMYIHPOBKH BBIBOJIOB.

Y TEOPETUYECKUE skcniepuMmenTanbubie | OIIK-2.1.2. 3HaeT OCHOBHBIE 3aKOHBI U TEOPUU

Hay4HbIe HCCIIEI0BaHUS (bu3uKH, METOAOJIOTHUIO U METO/Ibl MCCIIeIOBaHUH.

VCCIIEJIOBAHMUS 00OBEKTOB, CUCTEM M | 3HAaeT TEXHUKY O€30MacCHOCTH MpPHU IMPOBEIECHUU

00BEKTOB, CHCTEM U | IIPOLIECCOB, AKCIIEPUMEHTOB. Ymeer o0pabaTbIBaTh,

IPOLIECCOB, o0OpabaTbIBaTh, aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBaTh, MPOBOJIUTH

o0OpabatbIBaTh U aHaJIM3UPOBATh, pacyeTbl M KPUTHYECKH OLIEHUBATh Pe3yJIbTaThl

MPEJICTaBISITh CUCTEMATHU3UPOBaTh | SKCIEPUMEHTAIbHBIX UCCIIEI0BAaHUI

JKCIIEPUMEHTAIIBHBIE | U KPUTHUYECKHU OIIK-2.2.1. Bmageer HaBblKaMH pPabOTBl €

JTaHHBIE. OLICHUBATh 1abopaTopHbIM 000pY/AOBaHUEM U TNPUOOpPaMHU.
pe3yIbTaThI HNmeer mpeacraBieHHs O  METOAMKAX U
SKCIIEPUMEHTAJIBHBIX | TEXHONOTUSIX  (PU3MUECKUX  HCCIEAOBAaHUU €
HCCIIEJOBaHUM. MOMOILIBIO  COBPEMEHHOI'0  00OpyAOBaHUS, a

TAaK)K€ 3HAET TEOPUI0 M METOJAbl (PU3NYECKUX

OIIK-2.2. UCCIIEIOBaHUN B IPOPHILHON 001aCTH (PU3HUKH.
Crnocoben OIIK-2.2.2. 3HaeT OCHOBHBIE MPHUHIIMIIBI cOopa U
IIPOBOJUTH o0paboTku (¢uznyeckor uHPOpManuu. 3HaET
TEOpETUUECKHE METOABl ~ OpraHM3allid W  TUIAHUPOBAHUS
Hay4HbIe ¢u3nyeckux  HUCClIeloBaHMM M cmocoOeH
UCCIIEIOBaHUS dbopMupoBaTh  HCCIENOBAaHUS  HA  OCHOBE
O00BEKTOB, CUCTEM U | COBPEMEHHBIX 3JIEKTPOHHBIX CPEJICTB, MIPOBOAUTH
IIPOLIECCOB. HaOJI0/IEHUs, U3MEPEHHUS U PaCUEThI.

o. [TPOI'PAMMA JJUCHUITJINHBI

Ha3Banune TeMbI

Kparkoe conep:kanue TeMbl (BONPOCHI TEMbI)

JI/P 1. T'eomeTpuueckas

OIITHKA

ONTHYECKOU
puOOPOB

Onpenenenue

CII0KHOH
OIITHYCCKHUX

(hOKYCHBIX
CHUCTEMBl U

pacCTOSAHUN  JIMH3,
MOZICIINPOBAHUC
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Ha3zBanue TemMbl

Kparkoe conep:kanue TemMbl (BOPOCHI TEMbI)

JI/P 2. ucniepcus

N3yuyenue nucnepcuu:
Yacte A. MW3yueHue
TOHHUOMETpA.

Yacts b. Peppakromerp Ilynbdpuxa.

AUucrepCun CTEKjIa C  IIOMOINBRO

JI/P 3. UnTepdepeHonHbIe
CXEMBI

Nzyuenne siBreHus MHTEP(EPEHLIUU C TOMOIIBIO OUIIPU3MBI
Openens

JI/P 4. TlpocTpaHcTBEHHAs
KOTE€PEHTHOCTh

KOFepeHTHOCTb CBCTa

JI/P 5. V3yuenue
UHTEepEPEHIINN CBETA

N3yuenue naTeppepeHIm cBeTa:

Yacte A. Onpeznenenue paanyca KpUBU3HBI JIMH3bI 110 KOJIbLIAM
Herotona.

Yacte b  Ompenenenue  kodpdunmeHta  MpeaoMICHUs
CTEKJISHHOW IUIaCTHMHBI METOJIOM HMHTEP(EPEHLMOHHBIX MOJI0C
PaBHOT'O HAKJIOHA.

JI/P 6. ludpakius cera

Uzyuenue audpakauu Opaynrodepa:

Yacts A. Jludpakuuu @payHrodepa Ha mIeiH.

Yacte b. Judpaxkuuu OPpaynrodepa Ha AUPPaKIHOHHOM
pelIeTKe.

JI/P 7. U3yuenue
HOJISIPH30BAaHHOTO CBETA

I/ISY‘ICHI/IG IMOJIAPU30BAHHOI'O CBCTA

JI/P 8. Kpucrammoontuka

I/ISY‘IGHI/IG KpUCTAJLUIOOIITUYICCKHUX SIBIICHHUI npun I1IOMOIIH
MOJIAPU3aIHMOHHOT'O MUKPOCKOIIAa

JI/P 9. BpaieHue II0CKOCTH

noJjrsipu3anuu CBETa

BpameHHe INIOCKOCTH MNOJISIpU3aliU CBETA.

Yacte A. U3yuyenuwe sBiE€HHUS  BpALICHUS  IUIOCKOCTH
MIOJISIPU3ALUU CBETA ECTECTBEHHO-aKTUBHBIMU BEIIECTBAMU.
Yacte b. HM3ydeHuwe sBIEHMS  BpalleHHUs  IIOCKOCTH

TIOJIIPU3aIlMU CBETa B MarHUTHOM monie (9 dexr 3eemana).

JI/P 10. ®oToaddext

DKcrnepuMeHTallbHasl TMPOBEpKAa YypaBHEHHS OWHIITEHHA s
dotorddexra u onpenenenue nocrossHaou [lnanka

JI/P 11. Onrrdeckas

I/I3MepeHHe BBICOKUX TEMIICpaTyp € IMOMOLOIBIO OITHYECKOIO

UPOMETPHS MTUPOMETPA € McUe3aronIel HUTHIO
6. CTPYKTYPA U COAEPXXAHUME JUCHUITJINHBI
6.1. ®dopma oOyueHus — ouHas, Kypc — 1, cemectp — 2
HaumeHoBaHusi pa3iesioB U TeM Koumecrso wacos
Jlekn. | Jla6op. | llpakr. | CPC | Bcero
JI/P 1. 'eomeTpuueckasi ONTHKa 5 4 9
JI/P 2. luctiepcus 6 6 12
JI/P 3. nTephepeHIMOHHBIE CXEMBI 6 6 12
JI/P 4. TIpocTpaHCTBEHHAs! KOTEPEHTHOCTb 5 6 11
JI/P 5. Izyuenne naTepPEepeHIINN CBETA 5 6 11
JI/P 6. ludpakuus ceera 6 6 12
JI/P 7. VI3ydenne moasipu30BaHHOTO CBETA 5 6 11
JI/P 8. KpuctamioonTtuka 6 6 12
JI/P 9. Bpaienue miocKkoCTH MOIspU3aiu 5 5 11
CBETa
JI/P 10. ®oTtorpdext 6 6 12
JI/P 11. Onrtrueckast mupoMeTpust 5 6 11
3auer 2 2
HUTOI'O 3A CEMECTP 60 66 126
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7. OLEHOYHBIE MATEPHAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOPOCHI
Knaccuueckass teopusi aucrnepcuu. YpaBHEHHE KOJICOAHUH JIIEKTpOHA MOJ JeHCTBUEM
3JICKTPOMArHUTHOW BOJIHBL. AMIUTUTYAA U (pa3a KojaeOaHuil. AHAINM3 pelIeHuUs.
Teopus nucnepcuu. 3aBUCMMOCTb IOKA3aTeNsl MIPEJOMIIEHUS OT YacTOThl BJAIM OT JIMHUU
MOTJIOIICHMUS.
Teopus nucnepcuu. KOMILIIEKCHBIN [TOKA3aTeIlb IPEJIOMIICHHUS, €0 3aBUCUMOCTb OT YaCTOTHI.
OO0BsicHeHHE aHOMATBHOM JTUCIICPCHUH.
[Tornomenne cera. Koadoumment nornomenus. 3akoH byrepa. M3imydeHue BTOPHUHBIX
BOJIH. IHTEHCUBHOCTH JInHMM nornouieHus. [lupuna nuaun. Bpems uznydenus.
Oxpacka Ten. OOBsICHEHHE OKPacKH TeJ Ha MPOITyCKAHUE B OTPaKEHUE.
OO6bsicuenue otnuuust pa3oBoil CKOPOCTH B BEIIECTBE OT CKOPOCTH cBeTa B Bakyyme. Ciydaid
($a30BoIi CKOPOCTH OO0JIBIIIE U MEHBIIIE CKOPOCTH CBETA.
®da3oBas u rpynnosas ckopoctu. Popmyia Pases.
TermoBoe n3nydenne. XapakTepUCTUKH TEMIIOBOTO U3JITyYEHHUS.
3akonbl Kupxroda.

. 3akoH Buna. CnencrBus u3 3akona Buna.
. 3akoH Panes-/[xunca. “Ynerpaduoneropas karactpoda’.
. ®opmyna Ilmanka. Kanter cBera. BeiBoxg ¢opmyn Buna m Penes-JlxunHca u3 Gopmyiisl

Ilnanka.

3akon Credana-bonpivmana.

®oroaddext. 3akonsl CtoneroBa. YpaBHeHHE DUHIITEHHA.

Omnsit bote. /lyanusm cBera.

[Tonsspuzanuss  DJIEKTPOMArHUTHBIX ~ BOJH.  Buasl  nomsgpusanuu.  Pasnoxenue
MOJIIPU30BAaHHBIX BOJH HA JIMHEWHO MOJISPU30BAHHBIE U MOJIIPU30BAaHHBIE TIO KPYTY.

3aKOHBI OTPAKEHUS U MPEIOMIICHHSI Ha TPAHULIE pa3Jiena IBYX AUDIEKTPUKOB. BeiBo.
BoiBoa hopmyn @penens mia koapduureHToB oTpaxkeHus (N>1). AHanu3 3aBUCUMOCTH OT
yria IajaeHusl.

BoiBon dpopmyn ®@penens s kodpduumeHToB nponyckanus (N>1). AHaiu3 3aBUCUMOCTH
OT yrJja NajeHusl.

MHTEeHCUBHOCTD CBETA MPU OTPAXKEHUHU U MPETOMICHUH. 3aBUCUMOCTD OT yTJja MaJeHusl.
[Tonsipuzanus cBera MpHU OTPAKEHUU M MPETOMIIEHUHU OT ONTHYECKH 0oJiee TUIOTHOM Cpeibl.
3aBUCHUMOCTH OT yriia najieHus. SIsnenue bprocrepa.

[TostHOE BHYTpEHHEE OTpakeHHEe. AHAIN3 HHTEHCUBHOCTHU IIPEJIOMIIEHHON BOJIHBI.

[TontHOE BHYTpeHHEe OTpakeHHe. AHAJIN3 UHTEHCUBHOCTH OTPaXEHHOM BOJIHBL. Mupaxu.
ITostHOE BHYTpEHHEE OTpakeHHE. AHAIIN3 MOJISIPU3allui OTPaKEHHOMN BOJIHBI.

Ilomnoe  BHyTpeHHee  oTpaxkeHue. Ilapamtenenunen  @penena. Pacuer  yrios
napajuleJenue1a, XapakTep MoJIIpu3alliy Malalolero U MPOIEIIIEro CBETa.
JusnexkTpudeckre CBONCTBA KPUCTAILIOB.

SIBieHME NBYIyYENPENOMIIEHUS. DKCIIEPUMEHTANIbHBIE JaHHBIE. XapaKTEPUCTUKH JIydeH.
[Inockas >neKTpOMarHUTHas BOJIHA B KpHUCTAUIE U €€ XapaKTEepUCTUKH, HaIlpaBiIeHUE
pacrpocTpaHeHHs IpynnoBoi U (pa30Boil ckopocTei.

3akoH Mairoca. BeiBon. AHanus.

ITpusma dyxo.

ITpuzma Huxkomns.

WutepdepeHiiys moaspu3oBaHHbIX Jdydeld. [ImacTuHKa ¢ TONIIMHON KpaTHOM JIMHE BOJHBI.
VMHTeHCHBHOCTH CBETA 3a IUTACTUHKOMN U €0 NOJIIPU3ALIHSL.

WutepdepeHiys noaspu3oBaHHbIX Jiydeil. IlnacTuHKa ¢ TOMIMIMHOM KpaTHOW TMOJOBUHE
JUIMHE BOJIHBI. IHTEHCUBHOCTB CBETa 3a IJIACTUHKOW U €T0 MOJISPU3ALHS.
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WNHuTtepdepeniius moaspu30BaHHBIX Jydeil. IlnacTmHKa ¢ TOJMIMIMHOW KpaTHOW YETBEPTH
JUIMHE BOJIHBI. IHTEHCUBHOCTH CBETA 32 IUIACTUHKOMN U €T0 MOJISIpU3aLus.

OnTnueckas cucrema U3 JBYX IMApPAJUICNIBbHBIX HUKOJIEH M KBapLEBOM IJIACTHHKH MEXAY
HUMU. AHAJIN3 UHTEHCUBHOCTH CBETA 3a BTOPHIM HUKOJIEM.

[InacTrHKa 4yBCTBUTEIBHOIO OTTEHKA. AHAIIN3 OKPACKHU ITPU CKPEILEHHBIX U MapalIeIbHbIX
HUKOJISIX.

OnTHueckasi cucTeMa U3 IByX CKPELICHHBIX HUKOJIEH M KBapLEBOU IIJIACTUHKHU MEKy HUMHU.
AHa13 THTEHCUBHOCTH CBETA 32 BTOPHIM HUKOJIEM.

Bpaienue miockocTu mossipu3alid B MarHUTHOM 1osie. OnblITHbIe AaHHble. OObsICHEHHE
ABJICHUS.

HNHuTepdepeniius AByX MOHOXpPOMATHYECKHX KoseOanwii. OOmmii cioydai. Cioydaid aByx
KOJICOAHUH, MOJIIPU30BAHHBIX B MEPIIECHANKYISAPHBIX HAIPABICHUSAX.

Wutepdepennyst IByX MOHOXpoMaTHyeckux BosH. PasHocts xona. Illupuna nunHum
UHTEp(EpEeHIINH.

BpemeHnHast KOrepeHTHOCTb.

[TpocTpaHcTBEHHAsE KOT€PEHTHOCTb.

3Be3/1HbIH UHTEPPEpOMETp KaK MPUMEP UCIIOJIb30BAaHUS MTPOCTPAHCTBEHHOW KOT€PEHTHOCTH
JTy4dei.

OnTuyeckre CXeMbl, MOCTPOCHHbIE IO METOJY JAeJeHUs BoJHOBOro ¢ponrta. Ilpuumna
HEOOXOJUMOCTH HCIONb30BaHusl Takux cxeMm. Cxema FOura. XapakrtepucTuku. Yder
IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH B CXEME.

Cxema c¢ wucnonb3oBaHue OunpusMmbl DpeHens. XapakTEpUCTUKU. YYeT BpPEMEHHOMU
KOT'€pEHTHOCTH B CXEME.

Cxema c ucnosib3oBanue ousepkana @penens. XapakTepuUCTUKU. AHAIN3.

JluHMK paBHOrO HakjoHa. TeopeTHyeckoe paccMOTpeHHE. AHaIN3 YCIOBUI HaOIHOAEHUS
UHTEp(]EpeHITIH.

JIuHMYM paBHOW TOJIMHBI. AHAINU3 YCIOBUIA HAOII0ACHUS HHTEPPEPEHIINH.

Koneuia Herotona. BreiBog ¢opmynsl paamyca koser. Pesynbratsl HaOMOACHUS B
MOHOXPOMaTHYECKOM U OEJIOM CBeTe.

ITpunnumn I'roiirenca-dpenens.

3oHbl Openens.

HMudpaxus Openend. udpakiys Ha KpyrioM OTBEPCTHH.

Hudpakuus Openens. Audpakius Ha KPyriioM SKpaHe.

Hudpaxnus Openens. Audpakiyst Ha OCTPOM NMPSMOJIUHEHHOM Kpae.

Hudpakuus OpayHrodepa.

JudpaxnuonHas pemeéTka.

HaxnonHoe nageHue gydeit Ha JUPPAKIUOHHYIO PEIIETKY.

[Tpunummne! ronorpaduyeckoro n3odpaxxeHus. ['omorpaMmma miockoro o0beKTa.

[Tpuniune! ronorpaduyeckoro n3oopaxenus. ['ogorpamMmma TouedHOro 0OBEKTA.
CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

Bo3nelicTBue cBETOBOro NOTOKA Ha 3aCEIEHHOCTh YPOBHEH. J[ByXypOBHEBasI cucTema.
NuBepcHas 3acenéHHOCTh. TpEXypoBHEBas cucTEMa.

YCTpOUCTBO U THIIBI J1a3€pOB. TBEpAOTENBHBIN Ja3ep.

YcTpolcTBO M TUIIBI J1a3epoB. ['a30BbIN J1a3ep.

OcHOBHBIE CBOMCTBA J1a3€PHOT0 U3ITyYEHHUS.

Henunelinasa ontuka.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOHIUECA

OOmiast oueHka 3HaHUH, 00yJarOIUXCA MO JUCHUIUTMHE mpoBoauTcs mo 100-0ammpHON
IIKaJIe MCXOIsl W3 MaKCHMyMa, NPHUBEICHHOro B Tabnuue Huke. OpraHu3alHOHHO-ydeOHas
paboTa B ayJMTOPUU OIICHUBAETCS HA OCHOBE TAKUX KPHUTEPUEB KaK IOCEHIAEMOCTb 3aHSITHH,
CBOCBPEMEHHOC W Ka4eCTBEHHOC BBINOJHCHUE JOMAIIHUX 3aJaHUil, aKTUBHOCTh BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHMH TEKYILEro Hu
IPOICHHOI0 MaTepHalia, PeIICHUE 3a1a4 U T.I1.).

8.1. Cemectp 2

MakcumasbHoe
Homepa pa3nesioB Buasbi pador KOJIUYeCTBO
0aJ1110B
JlaGopatopHas OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 40
pabora (Tema 1-11) | CamocTosTenpHas pabora 60
HNTOI'O (3auer) 100

CooTBeTCTBYE OAJLIOB OLIEHKE

KOMecTEo GaLIon OrneHka 110 nATHOAJUILHON IIKaJIe
s 100 ECTS | Dx3amen, nudpdepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIIEHO 3aTCHO
60-69 E 32YTEHO
35-59 FX HEYJIOBJICTBOPUTEIHHO HE 3aUTCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3zanuu QUCHUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4YeHusl, TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallii 00YJaroIIuXcs B
3aBUCHMOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JTeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS  BBITIOJHCHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33aJJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX W CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JIaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

— 9K3aMEeH TIPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B JOpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIIEHUSIMA ONTOPHO-JIBUTATEIILHOTO alapara:

- JeKIud  O(QOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTAa, JOCTYITHOTO C
MOMOII[HI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;

- MMUCbMEHHBIC 3a/IaHHS BBIMOJTHSIIOTCS HA KOMITBIOTEPE;
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— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (pOpMeE MITM BBIMOJIHSIOTCS B MTUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Ipy HEoOXOOMMOCTH NpEAyCMaTPUBAETCS YBEIMYCHHUE BPEMEHU [UI IIOATOTOBKHU
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIL  OOYYaroIuXcs
YCTAQHABJIMBACTCS C Y4Y€TOM WX HMHIUBUAYAIBHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH.
[TpomexyTouHast aTTECTAalUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mpoueAaypbl OIEHHBAHUS PE3YJIbTAaTOB OOYUYEHHs JIOMYCKAeTCs C
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OubIuorpaduyeckum pecypcam B CETH
WurtepHer g kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHWYCHUSIM HX
3JI0pOBbsI U BOCTIPHATHS HHPOPMALIH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHON (OpME yBETUUECHHBIM IIPUPTOM;

— B (pOpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CIa00CTBIIIAIIHX

— B TIe4aTHOU (opMme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 00YYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO arapara:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYueOunbie 3ansaTust npoosaTcs B kopnyce Ned JlonI'Y (r. Honenk, np. TearpanbHblii,
13). Jns mupoBeneHMs JICKIHOHHBIX M MPAKTHYCCKUX 3aHITUH TpeOyercs ayauTopus,
0o0opy/soBaHHAs MEJOBOM WJIM MAapKEepHOW JOCKOW, MYyJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu JUlsl CTYyJeHTOB, pabouee MECTO MpernoAaBaress, BbIX0/ B
WHTepHEeT — MPOBOHOM WK ¢ UCoib3oBaHreM Wi-Fi.

Jns  BBIONHEHMA  J1abopaTopHBIX  pabor  Tpebyercst  nabopaTopuu  CO
CHEeHUAIN3UPOBAaHHBIM  000PYJOBaHMEM, KOTOpPO€ OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSAM
U pPoBOro 0Opa3oBaHUsA: UMEET B HAJTMUUHU OOJIBLIOE KOJIMYECTBO PA3IMUHBIX TUIIOB JaTYUKOB,
KOTOpBbIE MOJKIIOYAIOTCS K HOYTOyKy (IUIaHIIETY) M MO3BOJISIIOT OCYHIECTBISATH COOp
HKCIEPUMEHTANIbHBIX JIaHHBIX, TIpaUYecKuid aHaluu3 JaHHBIX, pPELIeHHEe MaTeMaTUYEeCKUX
ypaBHEHUH, 00pabOTKY IKCIIEPUMEHTAJIbHBIX TAHHBIX.

Jlis caMOCTOSITEIbHOM pabOThl HMCHOJNB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMONMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUecKoe oOecreyeHne, NpPeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (aym.405).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  HCIIONB30BaTh Y4eOHBIE MaTepHajbl IO
JTUCIUTIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUS
OI'bOY BO «loul'Y». IIpn u3ydeHun AMCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHue U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

C  ucmonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIMI KOHTPOJIb 3HAHUN, OOYyYaromMXCS Ha OCHOBE TECTHPOBAaHHUS U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBbHOM pabOoThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTepaTypa
1. CaBenseB, U. B. Kypc oOmeii ¢usuku: B 5 xu. Ku.4: Bomnbl; Ontuka / U. B.
CagenbeB. - M. : Actpens : ACT, 2002. - 256 c. — TeKCT: HEMOCPEICTBEHHBIN.
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2. CuByxuH, JI. B. OOt kypc ¢usuku: Yued. mocodbue mist ¢u3. CHeUaTbHOCTEH
By30B: B 5t1.: JI. B. CuByxun. T.4: Onrtuka. - Uzn. 3-e. - M. : ®mmamiur : U3n-8o MOTH,
2002. - 575. — TekcT: HeroCpeICTBECHHBIMN.

3. T'omxaes, H. M. Onrtuka: Y4eb. mocodue s ¢us. crenuaibHocTedl By30B / H. M.
IN'omxkaes. - M. : Beicu. mik., 1977. - 432 ¢. — TekcT: HEMOCPEICTBEHHBIU.

4. C., T'openuk B.C. DnexTpoMarHuTHbEIE BOJIHBI M ONTHKA: Y4el. mocobue. - M.: 13xa Bo
MITY M. H.D. baymana, 2006. - 450 c. - URL:
http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik (mata
obpamienns: 01.01.2023) — Peskum moctyma: B CBOOOIHOM J0CTYyIIE. — TEKCT: 3J€KTPOHHBIIH.

5. Youmues, I1.5. OcuoBel ¢usnueckoii Teopuu / I1.51. Ypumues - M.: Jlaboparopus
suanmii, 2020, - 353 c. — URL: http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-
difraktsii-p-ya-ufimtsev (mara oOpamenus: 01.01.2023) — Pexum npoctyma: B CBOOOJHOM
noctyne. — TekcT: 3J1IeKTpOHHBIN.

6. Uponos, U. E. 3agaun no obmieit pusnke: Yued. mocodue st cTyaeHToB By3os / U. E.
Uponos. - 4-e m3a. - M. : Hayka ; CII6. : Hesckumii nuanext, 2001. - 431 c. — Teker:
HEIIOCPEICTBEHHBIMN.

11.2. JlomonHUTENbHAS JIATEPATYPA

7. Jlaunco6epr I'.C. OOumwii kypc ¢usuku. Ontuka.- M.: Hayka, 1976. - 928 c. — Tekcr:
HEIIOCPEICTBEHHBIMN.

8. A., CamapuieB B.B. OcHoBbl pemrocexkynanoit ontuku. -. M.: ®USMATIIUT, 2009. -
292 c¢. — URL: http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-
vladimirovich-samartsev (mata o6pamenus: 01.01.2023) — Pexxum goctyma: B CBOOOTHOM
nocryne. — TeKCT: 3JIeKTPOHHBIN.

9. beikoB B.II. JlazepHas sieKTpoAHAMHKA. DJIEMEHTapHbIE U KOT€PEHTHBIE MPOIIECChI
IIPU B3aUMO/JIEHCTBUY JIA3EpHOT0 U3JIy4EHHUs C BEIIECTBOM. U3/1-Bo: PuszMariut, ropoa: M., 2006
- 384 c. — URL: http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
(mata o6pamenus: 01.01.2023) — Pexum gocTyma: B CBOOOJHOM JOCTyme. — TeKCT:
JJIEKTPOHHBIN.

10. TamuteikoBa-bymkeBny W.M. ®wusmka. Yacte 2: Ontmka. KBanToBas Qusuka.
Crtpoenue u ¢usnueckue cpoiicTBa BemectBa Munck: 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 (mara oo6pamenus: 01.01.2023) — Pexum
JocTyna: B cBOOOIHOM J1ocTyne. — TeKCT: 3JeKTPOHHBIH.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbuas 3JIEKTPOHHAas OnbmMoTexa (H3B): dbenepanpHas
rocynapcTBeHHas MHpopmanuonHas cucrtema / MunucrepctBo Kynbryper P®; Poccuiickas
rocyaapcTBeHHas Oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — PexumM jgoctymna: cBOOOIHBIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AJIeKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextpoHHas 6ubnuoreka: caifit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: i aBTOPU30B.
MIOJIb30BaTeNe. —TeKCT: JEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay: caiit / Accoruanms
«OtkpeiTas Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NMEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucreMa «JIaHby: [caiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTeen. — TeKCT: 3JIeKTPOHHBI.



http://bookash.pro/ru/book/159529/elektromagnitnye-volny-i-optika-vladimir-gorelik
http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-difraktsii-p-ya-ufimtsev
http://bookash.pro/ru/book/153238/osnovy-fizicheskoi-teorii-difraktsii-p-ya-ufimtsev
http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-vladimirovich-samartsev
http://bookash.pro/ru/book/29901/osnovy-femtosekundnoi-optiki-vitalii-vladimirovich-samartsev
http://bookash.pro/ru/book/64858/lazernaya-elektrodinamika-vladimir-bykov
http://bookash.pro/ru/book/149172/fizika-chast-2-optika-kvantovaya-fizika-stroenie-i-fizicheskie-svoistva-veschestva-iya-tashlykova-bu
http://bookash.pro/ru/book/149172/fizika-chast-2-optika-kvantovaya-fizika-stroenie-i-fizicheskie-svoistva-veschestva-iya-tashlykova-bu
https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
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5. 9BC KOpaiitT: >nekTpoHHas OMOIMOTEYHas cucTema: cailT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: Juisi aBTOPU30B.
noJsib30Batreseil. — TeKCT: 3JeKTPOHHBIM.

6. DjIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIN.

7. DJyieKTPOHHBIN KaTajgor Hayunoit 6uGmmoreku Jonl'Y: pazmen caiita / Hb
Houl'Y. — Tekct: snektponnsiit / DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — PexuMm gocTyma: TOHWCK CBOOOIHBIN, 3JICKTPOHHBIC
JIOKYMEHTBI — JJ1s1 Ttosb3oBaTenei JJonl'y.

8. OuexktpoHublii apxuB [donl'Y: paspgen caiita / Hb Jlonl'Y. — Tekcrt:
anekTpouusii // OBC Joul'V: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexxum gocTymna: CBOOOHBI.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas aunensus Jorl'Y Ne 46484614)

2. Microsoft Office (kopnopatuBHas nuen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nmporpammsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBEICHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuuen3zuun GPL, Apache,
BSD ny1s1 cBO601HOTO TPOrpaMMHOT0 00ECTIEUeHHS ).


https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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