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Pacnpez[e.ueﬂne YacoB JMCHUILIMHBI IO CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 1(.1) 2(1.2) 320
Ha Kypce>) Hroro
Henens 16 16 16
Bun 3anstuit VI PIl VIl PII VIl PIl VIl PII
Jlexrun 32 32 32 32 32 32 96 96
JlaGoparopHsble 16 16 32 32 16 16 64 64
ITpaxkTtuueckue 16 16 32 32 16 16 64 64
HHas KoHTaKTHAS 0,35 (0,35 ]0,35 0,35 (0,35 (0,35 |1,05 1,05
pabora
KoncynbrupoBanue |2 2 2 2 2 2 6 6
nepes] 9K3aMeHOM U
IIPaKTUKON
Hroro ayn. 66,35 | 66,35 | 98,35 | 98,35 66,35 66,35 | 231,05 (231,05
KonraktHas pabora |66,35 | 66,35 (98,35 (98,35 (66,35 |66,35 231,05 231,05
Cam. pabota 69 69 82 82 96 96 247 247
Yacrsl Ha KOHTPOIb 44,65 | 44,65 | 35,65 35,65 53,65 [53,65 | 133,95 [ 133,95
HUroro 180 |180 |216 |216 |[216 (216 |612 612

r. Psa3ann




IIporpammy coctaBun(u):

K.m.H., 00y., Bypobun Muxaun Anamonvesuu

Pabouas mporpamma AUCITUTUTAHBI
Pduszuka

paspaborana B coorBercTBru ¢ ®PI'OC BO:

OI'OC BO - crienanureT 1o crneuuanbHocTd 12.05.01 DneKTpoHHbIE U ONTUKO-3JIEKTPOHHBIE TPUOOPHI U CUCTEMBI CTIELHATBLHOTO
HasHaueHus (puka3z MunoopHayku Poccuu ot 09.02.2018 1. Ne 93)

COCTaBJICHAa Ha OCHOBaHHMHU y4eOHOTO IITaHa:
CrenpranbHocTh 12.05.01 DaeKTpOHHbBIE U ONTHKO-3JICKTPOHHBIE TPUOOPHI X CHCTEMBI CIICIIMAIbHOTO Ha3HAYCHHUS
YTBEPKIIEHHOTO YYE€HBIM coBeTOM By3a oT 28.01.2022 npotokoin Ne 6.

Pa6ouast mporpamMma ogoOpeHa Ha 3acelaHuH Kadenpsl
O0wmas u IKcnepuMeHTalbHasA pusuka

[Iporokomn ot 02.03.2022 1. Ne 6
Cpox petictus nporpammsl: 2022-2026 y4.r.
3aB. xatenpoii JlyokoB Muxaun Bukroposuu



Buzuposanue PI1/] nJ1s1 Mcio/iHEHUsI B 04epeHOM y4eOHOM roxy

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
Of1mas ¥ IKcepUMEHTAJIbHA PU3NKA

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Buzuposanue PI1/] nJ1s1 ucniojiHeHUsI B 0UepeHOM y4eOHOM roxy

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 000peHa JUIs
ucnonaeHus B 2024-2025 yaebHOM roxy Ha 3acefaHuu Kadeapsl
O0wmasn u IKcnepuMeHTalbHAA pu3uKka

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nJ1s1 ucniojiHeHUsI B 0UepeHOM y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
Oo0mas ¥ SKcepuMeHTaIbHast (PU3UKa

[Iporokonm oT 20251. Ne

3aB. kadeapoit

Busuposanue PI1/] nJis1 McojiHeHUsI B 0YEPETHOM y4eOHOM roxy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

OO0wmas u IKcnepuMeHTalbHAA Ppu3uKa

[Iporokom or 2026 T. Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1 | Llenpro OCBOCHNUS TUCIUILIMHBI SBISICTCS MOJTydeHHE (PyHAaMEHTAIBHOTO €CTECTBCHHO-HAYIHOTO 00PAa30BaHMS,
CIOCOOCTBYIOIIETO JAIbHEHIIEMY Pa3BUTHIO IMUHOCTH.

1.2 | 3agaun OCBOCHUS JUCHUILIIMHBL: H3yIUTh (PU3MUECKUE OCHOBBI MEXaHHUKHU: ITOHSITHE COCTOSHUSA B KJIACCHUCCKON MEXaHHKE,
YpaBHEHUS IBM)KEHUS, 3aKOHbBI COXpaHEHUs!, HHEpLHUaIbHbIE U HEMHEPLUAIbHbIE CHCTEMbI 0TCUETa; KHHEMATUKY U
JMHAMHPKY TBEPAOTO Tella, )KUAKOCTEH W Ta30B; OCHOBBI PEISITHBUCTCKON MEXaHUKH; U3y9IUTh MOJICKYJSIPHYIO (DH3HKY H
TePMOAMHAMHUKY: TPH Hadajla TEPMOIMHAMHKHI, TEPMOIMHAMHUYIECCKHE (DYHKIUH COCTOSHHUS, KJIACCHUECKask M KBAaHTOBAS
CTaTUCTUKHU, KHHETHYECKHE SIBICHUS, TOPSIIOK U OECTIOPSAAOK B IPUPOAE; U3YUUTh JNEKTPUUECTBO: IJIEKTPOCTATUKY B
BaKyyMe U BEIIECTBE, HIIEKTPUUECKHI TOK, ypaBHEHUE HENPEPHIBHOCTH; U3YUYUTh MarHETU3M: MarHUTOCTAaTHKY B BaKyyMe
1 BEIIECTBE, AEKTPOMATHUTHYIO HHIYKIIHIO; H3YUHUTh (PU3HKY KOJICOaHHH 1 BOJIH: TApPMOHMYECKUI N aHTapMOHHYIECCKUH
OCIIUIIISATOP, CBOOOIHBIC U BBIHYKACHHbIE KOIeOaHNs; H3yIHTh YPaBHEHUS MaKcBea, 3MeKTPOMAarHUTHOE T107Ie,
JIEKTPOMArHUTHBIE BOJIHBI; U3YYUTDh ONTHUKY: OTPAaXXEHUE U NPEIOMJICHHE CBETa, ONTHUECKOEe H300paXKeHNe, BOIIHOBYIO
OIITHKY, KBAHTOBYIO OITHKY, TEIJIOBOE M3ITydeHHe, (POTOHBI; H3yINTh aTOMHYIO U SICPHYIO (QH3HKY: KOPITYCKYISIpPHO-
BOJTHOBOH JTyaJIi3M B MUKPOMHpE, IPHUHIIUI HEONIPEICTICHHOCTH, KBAHTOBBIC YPAaBHEHHUS JBIDKCHUS, CTPOCHIE aToMa,
MarHeTH3M MUKPOUYACTHUL], MOJIEKYJISIPHBIE CIIEKTPBI, JJIEKTPOHBI B KPUCTAJIIAX, aTOMHOE SIIPO, PATHOAKTUBHOCTbD,
3JIEMEHTapHbIE YaCTHLIBI.

2. MECTO JMCHUITIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI
Iuxn (pazmen) OIT: | b1.0
2.1 | TpeboBaHusl K NpeIBapUTEeIbHON MOATOTOBKE 00y4al0LIerocs:
2.1.1 | AucuuruinHa 6a3upyercst Ha Kypce (pU3MKH, H3ydeHHOM B PaMKaX CpeAHEro 00IIero o0pa3oBaHusL.
2.2 | AucuMnjauHbI (MOAYJIHM) U MPAKTHKHU, VI KOTOPHIX 0CBOECHHE JaAHHOM IMCUMIJIMHBI (MO1YJIs1) HEO0OX0IUMO KaK
npeulecTByIoniee:

2.2.1 [ Metpororus, cTaHAapTH3anUs U CepTUPHUKAIHS

2.2.2 | DneKTpOTeXHUKA U AIEKTPOHUKA

2.2.3 | OcHoBHI M(POBOIT 00PAOOTKH CUTHAIIOB

2.2.4 | YucneHHbIe METO/IBI

2.2.5 | IIpousBoncTBEHHAs IPAKTUKA

2.2.6 | Teopust aBTOMaTHYECKOTO YIIPABICHUS

2.2.7 | IlpoekTupoBaHHE CUCTEM YIIPABICHHUS

2.2.8 | CoBpeMEeHHBIE TEXHOJIOTUU B ONTHKO-3JIEKTPOHHON TEXHUKE

2.2.9 | OCHOBBI MEXaTPOHUKHU U POOOTOTEXHUKU
2.2.10 | UnerTnduKanms 1 THarHOCTHKA CHCTEM YIPABICHHS
2.2.11 | BeImomHeHHe ¥ 3aIUTa BHITYCKHOW KBaTH()UKAITHOHHOW PabOThI
2.2.12 | Hayuno-nccnenoBartensckas padbora
2.2.13 | [IpenaumiioMHas mpaKTUKa
2.2.14 | IIpou3BoaCTBEHHAS IPAKTHKA

3. KOMIIETEHIIUX OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIUITJINHBI

(MOJYJIST)

OIIK-1: Cnoco0eH BbISIBJISITh €CTECTBEHHOHAYYHYI0 CYIIHOCTh IIP00J/IeM ¥ IPUMEHATh MeTO/Ibl MAaTeMATHYECKOr0 AHAIN3A
U MO/IeJIMPOBAHUS B HH/KEHEPHOIi 1esITeJIbHOCTH, CBAI3AHHOM ¢ MPOEKTHPOBAHMEM, KOHCTPYHPOBAHUEM U CONPOBOXKACHHEM

NMPOU3BOACTBA ONTHYECKHX H ONTHKO-)JIEKTPOHHBIX MPHGOPOB M KOMILIEKCOB, IKCIIIyaTalMell i opraHn3amuei

(bymcunonnposamm 3JIEKTPOHHBIX ¥ ONNTUKO-3JICKTPOHHBIX CUCTEM CHICIIHATIBHOI0 HA3HAYCHUHA

OIIK-1.1. BpisiBJIsIeT eCTECTBEHHOHAYYHYIO CYIIIHOCTH NMP00JeM, BOSHUKAIIIUX B HH/KEHEPHOM /1eATeJTbHOCTH, CBSI3aHHOM ¢
NMPOEKTHPOBAHUEM, KOHCTPYHPOBAHNEM U CONMPOBOKIEHHEM MPOU3BOACTBA ONTHYECKHUX M ONTHKO-JIEKTPOHHBIX MPUOOPOB
M KOMILJIEKCOB, IKCIIyaTalueil U opranusanmeii QyHKUHOHMPOBAHHS 3JIEKTPOHHBIX H ONTHKO-3JIEKTPOHHBIX CHCTEM
CIEeNAJbHOT0 Ha3HAYEHUS

3HaTh

METOJIbl MAaTEMAaTHUECKOr0 aHajlu3a U MOJAEIUPOBAHUS B MH)KEHEPHOH IEATEIbHOCTH, CBSI3aHHOW C NPOEKTHPOBAHUEM,
KOHCTPYHPOBAaHHEM W COIPOBOXKACHHEM IIPOM3BOACTBA ONTHYECKUX M ONTHKO-3IEKTPOHHBIX IPHOOPOB M KOMIUICKCOB,
SKCIUTyaTalell U opraHu3aiueil (pyHKIMOHUPOBAHUS 3JIEKTPOHHBIX U ONTUKO-JIEKTPOHHBIX CHUCTEM CHELHUAIbHOIO Ha3HAUCHUS.

YMmeTh

BBIABJIATE €CTCCTBEHHOHAYYHYIO CYHIHOCTH Hp06IIeM, BO3HHUKAONIUX B HHX(eHepHOﬁ JCATCIBHOCTH, CBSI3aHHOU C IIPOCKTUPOBAHUEM,
KOHCTPYUPOBAHUEM U COIPOBOKICHUEM ITPOU3BOACTBA ONTHUYCCKUX U ONTUKO-IJICKTPOHHBIX HpI/I60pOB U KOMILICKCOB,
SKCHHyaTaHI/Ieﬁ u opraﬁnsauneﬁ d)yHKI_II/IOHI/IpOBaHI/Iﬂ OJICKTPOHHBIX M OINTHKO-3JICKTPOHHBIX CHUCTEM CIICHHUAJIBHOI'O Ha3HA4YCHUA.

Baanern

HaBbIKaMU HUCCJICNOBAaHUS ONTUYCCKUX MU ONTHUKO-3JICKTPOHHBIX HpI/I60pOB 1 KOMIIJICKCOB M HUCIIOJIb30BAHNEM HWHCTPYMEHTAJIbHBIX
CpE€ACTB €CTCCTBCHHO-HAYYHBIX AUCHUIINH.




B pe3yabTarte ocBOeHMS AMCHUILUIMHBI (MOAYJIs1) 00y4alOIIMIiCcs T0KEH

3.1 |3narh:

3.1.1 | dpynmameHTaNBHBIE 3aKOHBI IPUPOJIBLI M OCHOBHBIE (PU3MIECKHE 3aKOHBI

3.2 | YmeTn:

3.2.1 IPUMEHSATH (I)I/ISI/I‘{GCKI/IG 3aKOHBI JJId PCHICHHUS 3aaa4 TEOPETUICCKOIO U MIPUKIIAAHOT'O XapaKTepa

3.3 | Baagers:

3.3.1 | cnocobaMu TpOBEIEHNS IKCIIEPIMEHTATFHBIX H3MEPeHHH (PU3NIeCKUX BEIMYHH, 00paOOTKI 1 IIPECTaBICHAS

MOJIYYEHHBIX JaHHBIX U OLICHKU IIOTPEUIHOCTH PE3YIIbTATOB U3MEPEHUIL

4. CTPYKTYPA 1 COJEPKAHUE JUCIUILINHBI (MOIY.IsI)

Kon HaunmeHnoBaHue pa3aenos u TeM /Buj 3ansitusi/ | Cemectp | Yacos | Komneren- | Jlutepatypa ®opma
3aHATUSA / Kype 1070 KOHTPOJIsSA
Pazgen 1. @uznyeckne 0OCHOBbI MEXaHMKH
1.1 Beenenne /Tema/ 1 0 OK3aMeH
1.2 /Jex/ 1 2 OIIK-1.1-3 JI1.2
JI1.5J12.1
J12.3
1.3 /J1ab/ 1 2 OIIK-1.1-B J13.22
1.4 /Cp/ 1 3 OIIK-1.1-3
1.5 Kunemartuka noctynarenbHOro ¥ BpalaTenbHOro 1 0 OK3aMeH
nexenns /Tema/
1.6 /Jex/ 1 2 OIIK-1.1-3 J1.2
JI1.5J12.1
J12.3
1.7 Mp/ 1 2 OIIK-1.1-Y J1.1
JI1.6J12.2
1.8 /J1ab/ 1 2 OIIK-1.1-B J3.5
1.9 /Cp/ 1 6 OIIK-1.1-3
1.10 JlMHaMuKa OCTYNaTEIbHOIO U BPAIATEIbHOIO 1 0 OK3aMeH
nuxenns /Tema/
1.11 /JTex/ 1 6 OIIK-1.1-3 JI1.2
JI1.5J12.1
J12.3
1.12 Mp/ 1 4 OIIK-1.1-Y J1.1
JI1.6J12.2
1.13 /J1ab/ 1 2 OIIK-1.1-B JI3.20
1.14 /Cp/ 1 8 OIIK-1.1-3
1.15 3axoHsI coxpaHeHus /Tema/ 1 0 Ok3amMeH
1.16 /JTex/ 1 4 OIIK-1.1-3 JI1.2
JI1.5J12.1
J12.3
1.17 Mp/ 1 2 OIIK-1.1-Y J1.1
JI1.6J12.2
1.18 /J1ab/ 1 2 OIIK-1.1-B JI3.24
1.19 /Cp/ 1 12 OIIK-1.1-3
1.20 OCHOBEHI crieUaIbHON TEOPUHU 1 0 DK3aMeH
oTHOcHUTeNpHOCTH /Tema/
1.21 /JTex/ 1 4 OIIK-1.1-3 J1.2
JI1.5J12.1
JI2.3
1.22 /Cp/ 1 10 OIIK-1.1-3




1.23 Mexannueckue KojaeOaHus 0 DK3aMeH
/Tema/
1.24 /J1ex/ 4 OIIK-1.1-3 JI1.2
JI1.5712.1
J2.3
1.25 Mp/ 2 OIIK-1.1-Y JI1.1
JI1.6J12.2
1.26 /Cp/ 10 OIIK-1.1-3
Paznen 2. OcHOBBI MOJICKYIAPHOH (pu3uKH 1
TePMOAMHAMUKH
2.1 OCHOBBI MONEKYISIpHO# (u3uku /Tema/ 0 DK3aMeH
2.2 /JTex/ 4 OIIK-1.1-3 JI1.2
JI1.5012.1
J12.3
2.3 Mp/ 2 OIIK-1.1-Y JI1.1
JI1.6J12.2
24 /J1a6/ 2 OIIK-1.1-B JI3.26
2.5 /Cp/ 10 OIIK-1.1-3
2.6 OcHoBbl TepMonuHamMuku /Tema/ 0 DK3aMeH
2.7 /JTex/ 6 OIIK-1.1-3 J1.2
JI1.5J12.1
J12.3
2.8 Mp/ 4 OIlK-1.1-VY JI1.1
JI1.6J12.2
2.9 /J1a6/ 6 OIlK-1.1-B | JI3.9 JI3.27
JI3.28
2.10 /Cp/ 10 OIIK-1.1-3
Pa3zpea 3.
3.1 /Tema/ 0
32 /UKP/ 0,35 | OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
33 /Kue/ 2 OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
34 /Dx3amMen/ 44,65 | OIIK-1.1-3 [ToxroroBka
OIIK-1.1-Y 9K3aMEHY
OIIK-1.1-B
Paznen 4. JieKTpuyecTBO 1 MArHETHU3M
4.1 OnekrpocraTuka /Tema/ 0 DK3aMeH
4.2 /JTex/ 8 OIIK-1.1-3 JI1.3J12.1
J12.3
4.3 Mp/ 8 OIlK-1.1-Y JI1.1
JI1.6J12.2
4.4 /J1a6/ 4 OIIK-1.1-B JI3.10
4.5 /Cp/ 14 OIIK-1.1-3
4.6 IIpoBOAHUKH U AUANEKTPUKHU B DJIEKTPUIECKOM 0 DK3aMeH
none /Tema/
4.7 /JTex/ 4 OIIK-1.1-3 JI1.3J12.1
J12.3
4.8 Mp/ 4 OIlK-1.1-Y JI1.1
JI1.6J12.2
4.9 /J1a6/ 4 OIIK-1.1-B JI3.13




4.10 /Cp/ 10 OIIK-1.1-3
4.11 IocTosHHBIH dnekTpudeckuii Tok /Tema/ 0 DK3aMeH
4.12 /JTex/ 4 OIIK-1.1-3 JI1.3J12.1
2.3
4.13 Mp/ 4 OIIK-1.1-Y J1.1
JI1.6J12.2
4.14 /J1a6/ 6 OIIK-1.1-B | JI3.3 JI3.12
J13.21
4.15 /Cp/ 10 OIIK-1.1-3
4.16 MarunuTHOe Tonie B Bakyyme /Tema/ 0 DK3aMeH
4.17 /JTex/ 6 OIIK-1.1-3 JI1.3J12.1
2.3
4.18 /Mp/ 4 OIIK-1.1-Y 1.1
JI1.6J12.2
4.19 /J1a6/ 8 OIIK-1.1-B JI3.4 J13.7
JI3.16
4.20 /Cp/ 14 OIIK-1.1-3
4.21 MaruuTHOe Tosie B BemecTse /Tema/ 0 DK3aMeH
4.22 /JTex/ 4 OIIK-1.1-3 JI1.3J12.1
2.3
4.23 /Mp/ 4 OIIK-1.1-Y 1.1
JI1.6J12.2
4.24 /Cp/ 10 OIIK-1.1-3
4.25 OnexTpomMarauTHas HHIyKnus /Tema/ 0 OK3aMeH
4.26 /JTex/ 2 OIIK-1.1-3 JI1.3J12.1
J12.3
4.27 Mp/ 2 OIlK-1.1-Y JI1.1
JI1.6J12.2
4.28 /J1a6/ 2 OIIK-1.1-B JI3.19
4.29 /Cp/ 8 OIIK-1.1-3
4.30 OnexTpoMarHuTHBIE Konebanus /Tema/ 0 OK3aMeH
4.31 /JTex/ 2 OIIK-1.1-3 JI1.3J12.1
J12.3
4.32 Mp/ 4 OIlK-1.1-Y JI1.1
JI1.6J12.2
4.33 /J1a6/ 8 OIlK-1.1-B | JI3.2 JI3.17
JI3.18
4.34 /Cp/ 8 OIIK-1.1-3
4.35 Ypaeuenust Makcsemna /Tema/ 0 DK3aMeH
4.36 /JTex/ 2 OIIK-1.1-3 JI1.3J12.1
J12.3
4.37 Mp/ 2 OIlK-1.1-VY JI1.1
JI1.6J12.2
4.38 /Cp/ 8 OIIK-1.1-3
Pazpnen S.
5.1 /Tema/ 0
52 /UKP/ 0,35 | OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B




5.3 /Kuc/ 2 OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
54 /Ox3amen/ 35,65 | OIIK-1.1-3 [ToxroroBka
OIIK-1.1-Y 9K3aMEHY
OIIK-1.1-B
Pa3znen 6. Boanbl n onTuka
6.1 Bomusr /Tema/ 0 DK3aMeH
6.2 /JTex/ 4 OIIK-1.1-3 JI1.3J12.1
J2.3
6.3 Mp/ 2 OIIK-1.1-Y JI1.1
JI1.6J12.2
6.4 /Cp/ 14 OIIK-1.1-3
6.5 Onruka /Tema/ 0 DK3aMeH
6.6 /J1ex/ 8 OIIK-1.1-3 JI1.3J12.1
J2.3
6.7 /Mp/ 4 OIIK-1.1-Y JI1.1
JI1.6J12.2
6.8 /J1a6/ 6 OIIK-1.1-B | JI3.8 JI3.14
JI3.25
6.9 /Cp/ 16 OIIK-1.1-3
Paznen 7. KBanroBas gusuka
7.1 KBanroBas ontuka /Tema/ 0 DK3aMeH
7.2 /JTex/ 4 OIIK-1.1-3 J11.4J12.1
J2.3
7.3 Mp/ 2 OIIK-1.1-Y JI1.1
JI1.6J12.2
7.4 /J1a6/ 2 OIIK-1.1-B J3.1
7.5 /Cp/ 14 OIIK-1.1-3
7.6 KsanroBas mexanuka /Tema/ 0 DK3aMeH
7.7 /JIex/ 6 OIIK-1.1-3 JI1.4J12.1
J12.3
7.8 Mp/ 2 OIIK-1.1-Y JI1.1
JI1.6J12.2
7.9 /J1a6/ 2 OIIK-1.1-B J13.6
7.10 /Cp/ 16 OIIK-1.1-3
Pa3nes 8. ATtomHast u sinepHas puzuka
8.1 ®dusuka atoma /Tema/ 0 DK3aMeH
8.2 /JTex/ 4 OIIK-1.1-3 JI1.4J12.1
J2.3
8.3 Mp/ 2 OIIK-1.1-Y J1.1
JI1.6J12.2
8.4 /J1a6/ 2 OIIK-1.1-B JI3.15
8.5 /Cp/ 12 OIIK-1.1-3
8.6 OnemeHTsI (hu3UKH TBepaoro Tena /Tema/ 0 Ok3aMeH
8.7 /JTex/ 2 OIIK-1.1-3 J11.4J12.1
J2.3
8.8 Mp/ 2 OIIK-1.1-Y JI1.1

JI1.6J12.2




8.9 /J1a6/ 3 2 OIIK-1.1-B JI3.11
8.10 /Cp/ 3 12 OIIK-1.1-3
8.11 Snepuas ¢pusuka /Tema/ 3 0 DK3aMeH
8.12 /JTex/ 3 4 OIIK-1.1-3 JI1.4J12.1
J12.3
8.13 Mp/ 3 2 OIlK-1.1-Y JI1.1
JI1.6J12.2
8.14 /J1a6/ 3 2 OIIK-1.1-B J13.23
8.15 /Cp/ 3 12 OIIK-1.1-3
Paznen 9.
9.1 /Tema/ 3 0
9.2 /UKP/ 3 0,35 | OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
9.3 /Kuc/ 3 2 OIIK-1.1-3
OIlK-1.1-Y
OIIK-1.1-B
9.4 /Dx3amen/ 3 53,65 | OIIK-1.1-3 [ToaroroBka K
OIIK-1.1-Y 9K3aMEHY
OIIK-1.1-B

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIUIIJIMHE (MOAYJIIO)

OreHOYHBIC MaTepHaIbl IPUBEACHBI B MIPIIIOKEHIH K pabodeil mporpaMMe JUCIUIUIAHEI (CM. TOKyMEHT "OIeHOYHbBIE MaTepPHAIbI
o pucuurinHe dOusuka')

6. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas JUTepaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuecto/
rox Ha3BaHUE
3BC
JI1.1 | CaBenneB U. B. COOpHHUK BOIIPOCOB U 3a/1a4 Mo o0mie# pusnke CaHKT- 978-5-8114-
[TetepOypr: 0638-8,
Jlansb, 2018, https://e.lanbo
292 c. ok.com/book/
103195
JI1.2 | CaBenneB U. B. Mexanuka. MonekymsipHas GpusHka : yaeOHoe mocoone CaHkT- 978-5-8114-
[eTepOypr: 3988-1,
Jlans, 2019, https://e.lanbo
436 c. ok.com/book/
113944
JI1.3 | CaBenbeB U. B. OnexTprdecTBO ¥ MarHeTH3M. Bonasl. Ontrka : yaeOHOE CaHkr- 978-5-8114-
nocodue [etepOypr: 3989-8,
Jlans, 2019, https://e.lanbo
500 c. ok.com/book/
113945
JI1.4 |Casenses U. B. KsanToBas onrtuka. AtromHas ¢usuka. @usuka TBepAOro Tema. CaHkr- 978-5-8114-
®duzrka aTOMHOIO SIpa ¥ SJIEMEHTAPHBIX YaCTHI] [TerepOypr: 4598-1,
Jlans, 2019, https://e.lanbo
320 c. ok.com/book/
123463
JI1.5 |CaBenner U. B. Mexanuka. MonekynapHas ¢pusuka : yaeOHoe nocodue 1t BIIO | Cankr- 978-5-8114-
[eTepOypr: 5539-3,
Jlans, 2020, https://e.lanbo
436 c. ok.com/book/

142380




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3BC
JI1.6 |Yepros A.T'., 3amavHuK Mo Gu3KKe : yued. mocobue i By30B Mockaa: 978-5-91872-
Bopobnes A.A. Anpsiac, 2019, | 130-8, 1
640c.; mpm.
6.1.2. lonoaHuTEIbHAS JUTEPATYpa
No ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | KommuectBo/
rox Ha3BaHUE
3BC
JI2.1 | detnad AA., Kypc dusmkn : yued. mocobue M.: Akagemus, |978-5-7695-
SABopckuii 5.M. 2009, 720c. 6478-9, 1
JI2.2 | Tpodumosa T.H. COopHuK 33134 10 Kypcy Gu3uku : yueO. mocodue i By30B M.: Abpuc, 978-5-4372-
2013, 405¢.; 0088-9, 1
TIPHIL.
JI2.3 | Tpodmumosa T.H. Kypc ¢usnku : yaed. mocobue Mocksa: 978-5-4468-
Axanemus, 5146-1, 1
2017, 558c.
6.1.3. MeTtonuueckue pa3padoTku
No ABTOpBI, COCTaBUTENHU 3arnaBue WznarensctBo, | KommuectBo/
roj Ha3BaHUe
3BC
JI3.1 |Mamotusa A.E., Onpenenenne moctossiHHON Credana-bonbiMaHa ¢ TOMOIIBIO Ps3anb: PUL] s

Coxonos A.Il. nupomMeTpa : MeTonuueckue yka3aHus PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1637

JI3.2 | VBanukos A.C., U3yuenune 31eKTpoCcTaTHUECKOro MOJIsl 3JEKTPOI0OB CIOKHON Pszans: PULL ,

Uepkacora 10.B., KoH(uUrypauuu : Metonuieckue yKa3aHus PIPTY, 2018, |https://elib.rsr

Wnsixos B.B. eu.ru/ebs/dow
nload/1861

JI3.3 | Kuprommn JI.B., HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS TIOTYITPOBOAHUKA Pszans: PULL s

Yepxacora 10.B. OT TeMIIepaTypsl : MeToaudeckue yka3aHus PI'PTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1863

JI3.4 | WBanuxoB A.C., Wzyyenue pacnpeneneHus: TEpMOIIEKTPOHOB MO CKOPOCTIM U Pszanb: PULL ,

Yepxkacosa 10.B., OIpeieNiCHIE UX TeMIIepaTypsl : MeTonnieckue yKa3aHus PIPTY, 2019, |https://elib.rsr

Wnsixos B.B. eu.ru/ebs/dow
nload/1963

JI3.5 |HWBanukos A.C., N3ydyeHune 2eKTpUYECKUX CBOMCTB CETHETOANIEKTPUKOB : Pasanb: PULL ,

Yepkacora 10.B. Metoanveckue yKa3aHust PIPTY, 2019, |https://elib.rsr
eu.ru/ebs/dow
nload/1964

JI3.6 | bo6pos b.C., CokonoB | zydenwe siiieHusI HHTEPPEPEHIIUU C TTIOMOIIIBIO Pszans: PULL ,

AIL, Yinurenko AW. | unTepdepomerpa Maiikenscona : MeTogudeckue yKa3aHUs PI'PTY, 2019, |https://elib.rsr
eu.ru/ebs/dow
nload/1975

JI3.7 | Mamorun A.E. N3ydyenue xapakTepuCcTUK U3JIy4E€HHUS Ta30BOr0 JIa3epa : Pszans: PULL s
MeTtonnieckue yka3zaHus PIPTY, 2019, |https://elib.rsr

eu.ru/ebs/dow
nload/1977




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3BC
JI3.8 | Kuprommn JI.B. N3ydenne MarHUTHOTO TOJISL COJIEHOMIA C TIOMOIIBIO JaTYHKA Pszanb: PUL] s

Xoimna : Metoandeckue yKa3zaHus PIPTY, 2019, |https://elib.rsr
eu.ru/ebs/dow
nload/1986

JI3.9 | Ay6kxoB M.B., Wzy4yeHre BBIHYKJICHHBIX JIEKTPOMAarHUTHBIX KOneOaHuH : Pszanb: PULL ,

Huxkomnaes A.B. MeTtomuuecKue yka3aHus PIPTY, 2019, |https://elib.rsr
eu.ru/ebs/dow
nload/2091

JI3.10 | MBanukoB A.C., HccnenoBanue pe3oHaHca B LIENH IEPEMEHHOTO TOKA : Pszann: PULL R

Braacos A.H., MeTtonnueckue ykazaHus PIPTYVY, 2019, |https://elib.rsr

Huxonaes A.B. eu.ru/ebs/dow
nload/2092

JI3.11 |Mamotun A.E., V3ydeHne 3meKTpon3MepUTEIbHEIX TPHOOPOB : MeToaudeckue Psazanb: PULL ,

Bypobusa M.A. yKa3aHUs PI'PTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2372

JI3.12 | Xapnanos U.A. W3ydyeHune 3aTyXaromux MeKTPOMArHUTHBIX KOJeOaHuH : Pszans: PULL s

MeTtomuueckue yka3zaHus PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1667

JI3.13 | Bypobun M.A. OnpezneneHre MOMEHTOB HHEPLUH TeJ C IIOMOIIbIO MasTHUKA Pszanb: PULL ,

MakcBesia : MeTonnieckue yKka3aHus PIPTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2373

JI3.14 | Bypobun M.A., OrnpenesneHue yaeabHOro COpOTUBICHUS TPOBOJHUKOB Pszans: PULL ,

Jybkos M.B., METOJIOM MOCTHKA YUTCTOHA : MeTonuuecKkue yka3aHus PIPTYVY, 2020, |https://elib.rsr

Manrotun AE. eu.ru/ebs/dow
nload/2374

JI3.15 | Ay6xo M.B., W3ydenne m3MepuTenbHBIX TpHOOpoB. OIeHKa MOrpenTHoCTe Psasanb: PULL ,

Bypobur M.A., U3MepeHuil QU3MUeCKUX BeIHYHNH | MeToandeckne yKa3aHus PI'PTY, 2020, |https://elib.rsr

Mantotun AE. eu.ru/ebs/dow
nload/2393

JI3.16 | Mamotun AE., B3auMopeiicTBue OeTa-M3TyICHHUS C BEIIECTBOM : Ps3anp: PULL s

Coxomnos ATl MeTtomuueckue yka3aHus PIPTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2397

JI3.17 | Ay6xoB M.B., BanoB | 3yueHue ympyroro u Heympyroro yaapos IIapoB : Pszans: PULL ,

B.B. MeTtomuuecKue yka3aHus PIPTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2404

JI3.18 | Bo6pos b.C., Cokonos | M3yueHue sBneHUS HHTEPQEPEHIINN CBETA C TOMOIIBIO KOJIEI] Pasanb: PULL ,

AlIl., Huxomnaes A.B. Hetotona : Metoauueckue ykazaHHsI PIPTYVY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2408

JI3.19 |Yepkacosa 10.B., W3ydyenune cui BA3KOro TpeHus : Mertoquueckue ykazaHusl Psazanb: PULL ,
HBanukos A.C. PIPTY, 2020, |https://elib.rsr

eu.ru/ebs/dow
nload/2411




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
rof Ha3BaHUe
3BC

JI3.20 | Kupromun JI.B. W3mepenue oTHOLIEHUS YAETbHBIX TEMI0EMKOCTEH : Psizans: PULL s

MeTtomuueckue yka3zaHus PIPTY, 2020, |https://elib.rsr

eu.ru/ebs/dow

nload/2412

JI3.21 | UBanukos A.C., Omnpenenenne otHomenus Cp/Cv A BO3ayxa METOIOM Ps3anbp: PULL s

Yepxkacona 10.B. Knemana - Jlezopma : MeTtoauueckue yka3aHus PIPTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2413

JI3.22 | dy6xoB M.B. HccnenoBanne KOHTAKTHBIX SIBJCHUM : MeTonnyeckue ykazaHus Pszann: PULL R
PIPTYVY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1766
JI3.23 | Bypobun M.A., OrnpeneseHne yaenbpHOro 3apsaa 3IeKTPOHA METOIOM Pszans: PUL] ,

Yepxacosa 10.B. MarHeTpoHa : Meroguueckue ykazaHus PI'PTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1768

JI3.24 | Bypobun M.A. N3ydyenne nuHaMUKH MOCTYNATEILHOTO IBM)KEHUS Tea © Pszans: PULL s
TIOMOIITBI0 MAaIIMHEI ATBY/1a : MeTondecKre yKa3aHus PI'PTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1769
JI3.25 | bo6pos b.C., CoxonoB | Onpenenenue "kpacHoil rpanunbl” ¢potodddexra u paboTb Pszanb: PULL ,

AL BBIXO/Ia DJICKTPOHOB : MeTOMUYECKUE YKa3aHuUs PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1771

JI3.26 | UBanuxoB A.C., M3yueHne nosst CoNeHOUAa C IIOMOIIBIO OAITHCTHYECKOTO Ps3anb: PUL] S

Uepkacona 10.B. rajbBaHOMeTpa : MeToauyeckue yKa3zaHus PIPTYVY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1842

JI3.27 | Cokonos A.I., Uzydaenne mudppaknun Opayrarodepa ot menu : MeTonudeckue Pszans: PULL ,

Huxonaes A.B. yKa3aHus PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1852

JI3.28 | BanoB B.B., UccnenoBanue TemonpoBOIHOCTH BO34yXa METOIOM HarpeTou Pszanb: PUL] s

OscsauukosB H.IT. HUTH : MeTonnieckue yKa3anus PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1860

6.2. [lepeuenn pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHUKAIMOHHOH ceTH "MHTepHeT"

31 | OdunmaneHsrii uatepHet noptan PIPTY [anexTponHHEI pecypc]

32 | O6pa3zoBarensHsli noptax PIPTY [anexrporHsIil pecypc]. - Pexxum mocTyma: mo napoiro

33 | OnexrponHas 6ubnnorexa PIPTY [anexrponHslif pecypc]. - Pexxum noctyma: goctyn u3 koprnopaTtuBHoit cetu PIPTY -
10 IapoIIo

24 | DnextpoHHO-OMONMHOTEUHas cucteMa IRPbooks [3mekTponHbIif pecype]. - Pexum mocTyna: 10CTyI U3 KOPIOpaTHBHOM
cetd PTPTY - cBOOOIHEIN, TOCTYI U3 CETH HHTEPHET- 110 MAPOITI0

35 | DnexTpoHHO-OMOIHOTEYHas crcTeMa «JIaHb) [3meKTpoHHEIH pecypce]. - Pexxum moctyma: 1ocTyn u3 KOpIOpaTHBHOHN CeTH

PIPTY - cBOOOIHBIMN, TOCTYI U3 CETH HHTEPHET- [0 APOITIO

6.3 Ilepevyenn nporpaMMHoOro odecneveHnsi 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIUIIEH3HOHHOIO U CBOOOHO PACTIPOCTPAHSEMOr0 IPOrPAMMHOI0 obecrevyeHusi, B TOM YucJjie

0TE€YECTBEHHOI'0 NIPOU3BOICTBA

HaumenoBaHue

Onucanne

OmneparronHas cucrema Windows

Kommepueckas nunensus

Adobe Acrobat Reader

Csoboxnoe I10




LibreOffice | CeoGoanoe ITIO

6.3.2 IlepevyeHb MH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 |Cucrema Koncynsrantllmtoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUILIIUHBI (MO YJIS)

350 yueOHO-aAMUHHUCTPATUBHBIN KopIiyc. YueOHas ayauTopus Ul MPOBEAEHUs ydeOHBIX 3aHATHH Crenuaiu3upoBaHHAs
Mebenb (30 MecT Oe3 yueTa MecTa MpernoaBaTes);
Kowmmniexe mabopaTopHBIX paboT 1o Gpu3uke;
bnoku nutanus;
BonbsT™meTpsl;
I'enepatopsl;
Ocummnorpadsr;
Monoxpomaropsl YM-2;
IMepecuernsie mpubops [1C02-2;

| IMepecuernsie npudopsr [1C02-4;
Ycranoska naboparopaast GIIK-07;
Vcranoska PIIK - 12;
VYcranoska OIIK - 05;
VYcranoBka OIIK - 03;
VYcranoska PIIK - 05;
Vcranoska PIIK - 03;
VcranoBka OIIK - 13;
VYerpoiictBo nepecuetnoe YC -6;
Kommneiotepsr Atrend P-166;
AynuTopHas J0cKa
353 y4eOHO-aqMUHICTPATUBHBIA KOpIyc. YdeOHas ayauTOpHs IUIS IPOBENCHMS YIeOHBIX 3aHATHH Crennaan3upoBaHHAS
Mmebens (30 mect 6e3 ydeTa MecTa IpernogaBaTens);
Kommuiekce mabopaTtopHbIX paboT 1Mo (Gpu3HKe;
Kommiektr mabopatopHoro obopynoBanus YKJIO -2B;

> Mastauk ®IIM-4;
VYcranoBka nabopatpHas "Moxayns FOHra u Mmogyns cisura';
VYcranoBka nadoparopHas "Mamuna AtByma"' ®OM-11;
YcranoBka MasTHUK HakiIoOHHBIH DM-16;
YcranoBka naboparpHast "MastHuk Maksemna" ©M12;
AynutopHas JocKa
355 y4eOHO-aIMHHUCTPATUBHBIA KOpIyc. YdeOHas ayauTOpHs Ul HPOBEICHHs YYeOHBIX 3aHATHH Crenuann3supoBaHHAs
Mebens (30 mecT 6e3 ydera MecTa IperogaBaTess);
Kommieke mabopaTopHsIX paboT 1o Gpusuke;
bnoku nuranus;
BoneT™meTpsr;

3 I'enepatopsr;
Ocuuniwtorpadsr;
YacTtoToMepsl;
Monyns " Tok B Bakyyme " ®IID - 06;
Mogyns ®IID -10;
AynutopHas JocKa
364 y4eOHO-aIMUHUCTPATHUBHBIN Kopiyc. YdueOHas ayJquTOpHs IUIsS TPOBEACHUS Y4eOHBIX 3aHATHH Creluain3upoBaHHAS
Mebenb (30 MecT Oe3 yueTa MecTa MperoaBaTes);
Kommeke mabopaTopHsIX paboT 1o Gpusuke;
bnoku nuranus;
BoneT™meTpsr;

4 I'enepatopsr;
Ocuuniwtorpadsr;
Yacroromepsi;

Kommekr maboparopHoro obopymoanust YKJIO 4b
Mognyns "Ucrounuk nuranus" OI13 -UTT

Monyns "Onpenenenue orHomr. 3apsga DI - 03"
AynuTopHas Jocka




368 yueOHO-aIMHUHUCTPATHBHBIA KopItyc. YdeOHas ayIuTopus IUIs NMpOBeACHUs yueOHBIX 3aHATHi CrennanusnpoBaHHas
Mmebens (30 mecT 6e3 ydera MecTa IperogaBaTess);
Kommeke mabopaTopHbIX paboT 1o Gpusuke;
bnoku nuranus;

BoneT™meTpsr;

I'enepatopsr;

Ocuuniwtorpadsr;

ABTOKOJITUMATOPBI AJIsl FOHUOMETPA;
Asrotpancdopmaropsr TIBC 1K(4A);
I'onuomeTpsl;

Jlazep JII'-207;

Jlazep OKT-13;

Mukpockorn Ouonornueckuit "Mukpomen-1";
Monoxpomaropsl YM-2;

[IupomeTpsr;

Ionspumerp I1161M,;

Pedpakromerp NPD-454;

AynuTopHas AocKa

8. METOANYECKHE MATEPUAJIBI I1O JUCIUIIVIMHE (MO YJIIO)

Pabora cTyaeHTa Ha JIEKIUHU JODKHA OBITh HANIpaBiIeHa Ha 3 QeKkTHBHOE BOCHPHUATHE U3JIaraeMoro MaTtepuaia. ITockomsky
BOIIPOCHI, paccMaTprBaeMble Ha JIEKIMH, B OTIPEICIEHHON CTETIEHH CBA3aHBI C MPEABIIYIIMMHI TEMaMU Kypca, HEOOXOAUMBIM
YCIIOBHEM TIOTOTOBKH K JICKIUH SIBIISIETCS CHCTEMaTHIecKast paboTa 1o OCBOSHHIO Kypca.

Bo Bpems JTeKInH CTyAEHT AODKeH BHUMATEJIBHO CITYIIATh JIEKTOpa U OTHOBPEMEHHO BECTH OCMBICIICHHYIO 3aITICh H3JIaraéMoro
MaTepHuana, COCTaBIsIsL KPaTKUi KOHCIEKT. Y MEHHE COCPEOTOYEHHO CITyIIATh JIEKIIUU, aKTHBHO BOCIIPUHUMATH H3JaraeMble
CBEJICHUS SIBJISICTCS HETPEMEHHBIM YCIIOBUEM X TIIYOOKOIO U MPOYHOr0 YCBOCHHMS, 8 TAKXKE Pa3BUTUS YMCTBCHHBIX CIIOCOOHOCTEH.
KoHcrekT sBIIsIeTCS OIe3HBIM, KOT /1A 3aIlHCaHO caMoe CYIIECTBEHHOE, OCHOBHOE. He Hy)HO CTpeMHTHCS 3aIMcaTh TOCIOBHO BCIO
JIEKIIUIO, ¥ IIPOCUTB JICKTOPA HECKOIBKO pa3 MOBTOPATH OAHY H Ty ke (pasy. JIekuns He SBIsSeTCS ypOKOM-THUKTaHTOM.
KoHcreKkTipyeTcst TOBKO caMoe BayKHOE: (POPMYITHPOBKH OIPEACICHHI 1 3aKOHOB, BBIBOIBI OCHOBHBIX YPaBHECHUIT U (popmyi, U TO,
YTO CTapaeTcs BBIACIUTE JIEKTOP, HA YEM aKLIEHTUPYET BHUMAHUE CTYAECHTOB. 3allUCh JIEKIMH PEKOMEHAYETCS BECTH IO
BO3MOXKHOCTH COOCTBEHHBIMH (hopmynupoBkamMu. [{enecoobpazHo pa3paboraTb COOCTBEHHYIO CUCTEMY COKpAIIIEHH CIIOB, 3HAUKH,
cuMBOJBL. TeTpans Ui KOHCIEKTa JEKIUH Hy>KHO CAeNaTh IPaKTUYHOM U yJ0OHOMH, Tak KaK OHA SBJISETCS OCHOBHBIM
WH()OPMATHBHBIM U HALIPABJISIOIIUM UCTOYHHUKOM IPH MOATOTOBKE K PA3JIMYHBIM 3aHATHSIM, 3a4eTaM U 9K3aMeHaM. B Tetpanu
CITe/TyeT OTIAEIHUTH OIS, TI€ MOYKHO U3JI0KHUTH CBOM MBICIIM M BOIIPOCHI, TIOSIBUBIIIECS B X0O/1€ JIeKIUH. [1oJIe3H0 OHY U3 CTpaHUIl
OCTaBIISITH CBOOOAHON IS 3aHECEHHS JOTOIHUTENBHON MH(POpMAIINHY 110 TAHHOW TeMe, MMOMYIeHHOH 13 APYrux UCTOUYHUKOB. [locie
MPOCITYIIMBaHUS JIEKLMU HE0OX0AUMO MpopadoTaTh nonydeHHbI Martepuai. [Ipu pabore ¢ KOHCIIEKTOM CIIEAyeT OMETHTh
MaTepHabl, BHI3bIBAIOLINE 3aTPyAHEHUS U1 IOHUMAaHUs, U II0CTapaThCsl HATH OTBETHI Ha 3aTPyJHUTENIbHBIE BOIPOCHI, HCIIOIb3YsI
pEeKOMeHTyeMyIo JIuTepaTypy. Ecii camocTosTennsHO He yaaeTcest pa3o0paThes B MaTepuale, Heo0XoanMo chopMymupoBaTh
BOIPOCH! U 0OOPATUTHCS 32 IIOMOIIBIO K MPENoaBaTeio.

[Ipuctynas k U3y4eHUIo TOH MM UHOU TeMBI (pa3zena) MaTepuana, cliefyeT yICHUTh IPeAMET U UCXOAHbIE ON0KEHHS TEMBI, a
TaKoKe ee B3aWMOCBS3b C IPYrUMH TeMaMi. HeoO0XoanMo BEISICHUTE IPOUCXOXKICHUE, ONpeeNieHne, GHM3HISCKUH CMBICT W TPAHHIIBI
HIPUMEHIMOCTH BCeX (DM3MUYECKUX BEIMIHH U MOJENICH, pacCMaTpUBaeMbIX B TeMe. TONbKO TBep0e 3HAHHE JAaHHOTO MaTepHaia
OTKPBIBACT BO3MOXKHOCTh U3y4EHHSI COOTBETCTBYIOLIMX (PH3HMUYCCKUX 3aKOHOB U Teopuil. Heo0XoauMo ySICHUTB, 4TO (prU3nIeCKuid
3aKOH IMeeT MHPOBO33PEHUYECKOE H TIPHKIIATHOE 3HAYCHUE, IMEET ONPEIeIICHHYIO 00JIaCTh MPUMEHUMOCTH U, MOXKET OBITH,
BBIPaXXCH B BUE GopMyn 1 ypaBHeHHH. CIeqyeT yIuTHIBATh, YTO JIF000H (pH3NIecKuii 3aK0H ABIIAETCS 0000IIEHIEM OITBITHBIX
(hakTOB M HE MOXKET OBITH JIOKa3aH" UCKIIOYUTENBHO CPEACTBAMH MAaTEMAaTHKH.

[TnanomepHas U LeneHaIpaBiIeHHas 00paboTKa JEKIMOHHOI0 MaTepraia 00eCeYrBaeT ero HajiexHoe 3akperuieHue. [Tpu pabdore
HaJl M3y4aeMBIM MaTepHaioM B TOH WM MHOW CTETIEHH IIeJIeCO00pa3HO UCIIONb30BaTh PA3THIHBIC BUBI TAMSTH: 3pHTEIBHYIO
(3amoMuHAs 3pUTENBHBIE 00pa3bl, MINTIOCTPALINH, PACIIOIOKCHNE TEKCTA), CIIyXOBYIO (IIEPEUNTHIBAS 3aMIHUCH BCIYX, HepecKa3bIBas
TEKCT) U JBUraTeIbHYIO (/1€1as BBIMUCKH, HAOPOCKH U PUCYHKH).

[Tpu n3ydeHnH TeOpeTHIECKON YacTH Kypca HU3HKH PEKOMEHAYETCs TOOJIHATE COOCTBCHHBIN KOHCIICKT JICKIUH, MaTepHAIaMH U3
y4eOHMKa, IOTy9eHHBIMH Ha KOHCYIIBTAIMAX. [Ipy 3TOM clteyeT npuaep KUBaThCS IUTaHa IS OIMCEIBAEMOM 9acTH Kypca COrJIaCHO
KOHCTIEKTY JIeKIUi nian yaeOHuKy. CocTaBICHHE TAKOTO KOHCIIEKTa yIUT paboTe ¢ pa3HOOOpa3HBIMH HUCTOYHUKAMH, Pa3BUBAET
CIOCOOHOCTH BbIpa)kKaTh CBOU MBICJIU CJIOBAMH U IIEPEHOCUTH UX Ha Oymary (4 MHbIE HOCUTENN), TO3BOJISET Jydllle 3alIOMUHATh U
MOHUMATh MaTepHaJl ¥ CYIIECTBCHHO YIIPOIIIaeT IOATOTOBKY K 3a4eTy ¥ SK3aMeHy. B 1ro0oM cirydae 1moje3Ho CoCTaBIeHUE
JIOTHYECKHX CXeM M3ydaeMoro Marepuana. JJaHHBIH METOJ] CHOCOOCTBYET IETaTbHOMY OCMBICTICHHUIO U 0000IIEHUIO MaTepHaa.
Heo0xoaumo peryispHo OTBOAUTE BpeMs ISl TOBTOPEHUS MPOIIEHHOr0 MaTepuaa, IpoBepsis CBOM 3HAHUS, YMEHUS U HABBIKH 110
KOHTPOJIBbHBIM BompocaM. TakuM o0pa3oM, yMEHHE CIIyLIaTh JEKLIHIO U IPaBUIBHO €€ KOHCIIEKTUPOBATh, CUCTEMAaTHYECKH,
J0OPOCOBECTHO M OCO3HAHHO PadOTaTh HAJ KOHCIIEKTOM C MIPUBJICYCHHEM JOIOTHUTEIBHBIX ICTOYHIKOB — 3aJI0T YCIIEITHOTO
yCBOCHHUS yueOHOro MaTepraia. J{1st OCMBICIEHHOTO BOCTIPUATHS TEOPETUIECKOr0 MaTepHaIa peKOMEHAyeTCs 3apaHee
03HAaKOMUTBCS C BOIPOCAMH, PACCMATPUBAEMbIMHU Ha JIEKLIUHU.

BeInonHeHne cTyAeHTaMi NPaKTHYECKHUX 3a/IaHui 110 AuciuIuinHe « PU3nKa» HaIpaBlIeHo Ha:

- 00001IeHNe, CHCTEeMaTN3aLHIO, YIITyOJIeH!e, 3aKpeIlIeHHE MTOJTyYeHHBIX TEOPETHUECKUX 3HAHUI 10 BCEM TeMaM pasjera
JVCLIUTIIMHBI;

- (hopMHUpOBaHKE YMEHHH TPUMEHATH IOJydeHHBIC 3HAHNS Ha MPAKTHKE, PeaN3aiio eMHCTBA HHTEIIEKTYaIbHOH 1
NPaKTHYECKOH eI TeTBHOCTH.




Ienp mpakTHYECKUX 3aHATHH - CIOCOOCTBOBATH 3aKPEINICHUIO TCOPETUUECKUX 3HAHUI, TPHOOPETEHHUIO U Pa3BUTHIO
HNpaKTUYECKHX YMEHUI! peliaTh 3a1a4u, yMEHUH U IPAKTHYECKUX HABBIKOB IIPHMEHSTH OOIHE 3aKOHOMEPHOCTU K KOHKPETHBIM
CITyqasiM.

IIpaxkTudeckue 3aHATHS: CTUMYIMPYIOT PETYIIPHOE U3y4EHUE PEKOMEHI0OBAHHOM IUTEPaTyphl, a TAKKe BHUMATEIILHOE
OTHOIIEHHE K JICKIIMOHHOMY KypCY, 3aKpEIUIAIOT 3HaHUs, IOTydeHHbIE B IIPOIIecce JIEKIIMOHHOTo 00y4eHHs i CaMOCTOSTeTbHON
paboThI HaJl IUTEPATYPOH, pacIUPSIIOT 00beM NPO(ECCHOHABHO 3HAUNMBIX 3HAaHHH, YMEHUI, HaBBIKOB, I103BOJISIIOT IPOBEPHTh
IIPaBUIBHOCTb PaHEE IOJIyIEHHBIX 3HAHUM, IPUBUBAIOT HABBIKU CAMOCTOSTEILHOIO MBIIIJIEHUS, YCTHOI'O BBICTYILIEHMS],
CIOCOOCTBYIOT CBOOOHOMY ONEPHPOBAHUIO TEPMHHOIOTHEH, IPEAOCTABIAIOT IPEMNOAABATEI0 BO3MOXKHOCTh CHCTEMAaTUIECKI
KOHTPOJIUPOBATH YPOBEHb CAMOCTOSITEIIBHOM PaOOThI CTY/ICHTOB.

Ha mpakTrdeckux 3aHATHAX 10 (H3UKE pacCMaTPUBAIOTCS:

a) 3a1a4n-yIpakHeHNs; 0) 3a1a4n JUT AEMOHCTPAUH PAKTHIECKOr0 MPIMEHEHUS TEX WIIM WHBIX 3aKOHOB; B) 33a4X JUIS
3aKpEIVIEHUs U KOHTPOJISI 3HAaHUM.

3agaun-ynpaxHeHHs U 3a7ja4y AJ1s1 KOHTPOJIS 3HAHUH pacCUMTAaHBl HAa MCHONb30BaHUE FOTOBBIX 3HAHUM, MONYyYEHHBIX U3 KHHUT U
nexnuif. OHH TOMOTalOT CTyACHTaM IIPHOOPECTH HABBIKM pacyéTa M BEIYUCICHUH. [ pemenns 3aqad pac4éTHOrO XapaKTepa
JIOCTaTOYHO HCIIONB30BaTh COOTBETCTBYIONIYIO ()OPMYITY MIIM COCTABUTH CUCTEMY YPaBHEHUIL, IPOM3BECTH HEOOXOAUMBIE
Maremarndeckue JencTBus. Hekoropble 3aaun TpeOyIOT ISl pELIEHHs! TEOMETPUUECKIX OCTPOSHUH M MCIIOIb30BaHNUS I'PA(UKOB.

Pemrenne 3amad MOXXHO TIPOBOAUTE TI0 CIIEAYIOIIEMY O0IIeMy IIIaHy:

1. IIpouecTs BHUMATEIBHO YCIOBHE 3aJa9H U ONPEIEIUTh, BCE JIN MOHATHO (B IIPOTUBHOM CITydae CJIeAyeT 0OOpaTHThCS K
y4eOHUKY, IPOCMOTPETh PEIIeHHs PeIbIAYIINX 3a/1a4, IOCOBETOBATHCS C MPENOAaBaTENeM).

2. 3anucaTh B COKpaIllEHHOM BHJE YCIOBHE 3a/1a4H.

3. Caenatpb 4epTéx, €CIIN 3TO HEOOXOIUMO.

4. IlponsBecTH aHANN3 33144, yCTAHOBUTb, Kakue (pU3NUECKHEe 3aKOHBI U COOTHOLIEHHS MOTYT OBITh HCIIOIB30BaHbI P €€
pELIeHHH.

5. CocTaBHUTh ypaBHEHNUS, CBA3BIBAIONIE (DH3HIECKUE BEIMUNHEL, KOTOPBIE XapaKTePHU3YIOT PACCMaTPHBAEMBIC SBICHHS.

6. Pemmts 3TH ypaBHEHNS OTHOCHTETHHO HEM3BECTHBIX BEIMYHH, OMyIUTh OTBET B 00mmeM Buze. [Ipexe yeM nepexoauts K
YHCIICHHBIM 3HAYEHUSIM, N10JI€3HO MPOBECTH aHAIN3 3TOT0 PEIICHUS: OH TIOMOXET BCKPBITh TaKHe CBOWCTBA pacCMaTpPUBAEMOT0
SIBJICHUS, KOTOPBIE HE BUIHBI B YHCIIEHHOM OTBETE.

7. IlepeBecTu KOINYECTBEHHbIE BEIMUUHEI B cucTeMy eauHul CU, HaliTy YUCICHHBIN pe3yapTaT. TOYHOCTh pacueTa OIpeAcInTh
YHCJIOM 3HAYAIMUX MU UCXOTHBIX TaHHBIX.

8. [IpoaHanu3upoBaTh MONYyYEHHBIH OTBET.

[IpuBen€HHas mocie10BaTeNbHOCTh ISHCTBHI YCBAaHBACTCS CTYICHTAMHU B XOJI€ 3aHATHH, KOTJa OHH Ha IPAKTHUKE yOEXKIAr0TCs B
e€ 1enecoo0pa3HOCTH.

JlaGopaTopHble paboTHI HANIPaBICHBI HA SKCIEPUMEHTAIILHOE MOATBEPKICHUE TEOPETHUECKUX MTON0XKEHUI U (hOpMHUpOBaHHUE
y4eOHBIX U TPO(ECCHOHATBHBIX TPAKTHIECKUX YMEHHUH. BrITonHeHNe cTyJeHTaMH Ta00paTOPHBIX paboT HAaIpaBJICHO Ha
000011eHre, CHCTeMaTH3aIHIO, YITTyOIeH e, 3aKpEIlICHHE TOTYICHHBIX TeOPETUIECKUX 3HAHUN 110 KOHKPETHBIM TeMaM
JUCLUIUIMHBI 1 OPMHUPOBaHHE HEOOXOIMMBIX YMCHUH 1 HABBIKOB — B XOJI€ BBHITIOJIHCHUS 33/IaHUH Y CTyACHTOB (POPMHUPYIOTCS
MPaKTHYECKHE YMEHHS ¥ HaBBIKH 00pamieHuUs ¢ TabopaTOpHBIM 000pYIOBaHHEM, aNapaTypoil a TAK)Ke HCCIIEI0BATEIbCKUE YMEHUS
(mabmroaTh, CpaBHUBATH, AHAIN3UPOBATh, YCTAHABIIMBATH 3aBUCHMOCTH, JAENATh BEIBOIBI K 00OOIICHUS, CAMOCTOSATEIHHO BECTH
UCCIeI0BaHus, 0QOpMIIATE pe3ynbTaThl). JJaHHbIE 3a1auu pelaloTcs B 1a00paTOPHOM MPaKTUKyMe MO (pu3uke.

Meroauueckre yka3aHHs 110 IIPOBEICHUIO 1a00paTOPHBIX padOT BKIIIOYAIOT: 1IEJIb PaObOTHI, TPHOOPHI U IIPHUHAUICKHOCTH,
3IIEMEHTHI TEOPHUH, METOZ SKCIIEPHMEHTA, TIOPSITOK BHIIOTHEHHUS Pa0OTHI, BOIIPOCH! M 3aJJaHUS JUIT CAMOKOHTPOIIS,
6ubmuorpaduueckuii CUCOK.

J171st BBITIOTTHEHUS! 1Ta00PaTOPHOI pabOThI CTYICHTBI AENATCS Ha OpHUrajbl 110 Ba-TpH denoBeka. Kaxkas Opurazia BhINOTHSCT
71ab0paToOpHYIO paboTy COrIacHO rpaMKy BBIOIHEHUS pabOT, IPUBEICHHOMY Ha CTEH/IE B KaX/[0H J1ab0paTopuH.

IIpu pabote B mabopaTopru CTyAeHT 00s3aH BEIITONTHATH IPABHIIA TEXHIKH O€30MacHOCTH, ¢ KOTOPBIMU OH 3HAKOMHTCS HA BBOTHOM
3aHATUH.

ITpy TOATrOTOBKE K BHINOIHEHHIO JIAOOPaTOPHOH paboThl HEOOXOANMO M3YUIHTh ONUCAHNE MPEICTOSIIEH paboThl, 03HAKOMUTHCS 10
y4eOHO! TUTepaType C HOBBIMH NOHATHSAMH U pacCMaTpUBacMBIMH B TaHHOH paboTe 3akoHOMepHOCTAMH. [Ipus Ha 3aHATHE,
CTYICHT JOJDKEH UMETh 3aTOTOBJICHHYIO B COOTBETCTBUH C YCTAHOBJICHHBIM 00pa3ioM (GopMy ordera. OT4eT JOKEH COAEPKATh:
Ha3BaHUe 1abopaToOpHOI paboTEL, LieNb paboThl, UCTIONb3yeMOe 000pYI0BaHKE, CXEMbI YCTAHOBOK, TAOIHIIbI H3MEPEHHH, pacyeTsl U
rpaduKH, pacdeT MOrPeIIHOCTH, BEIBOHI ITO padoTe.

Brmonaerno 1abopaTopHOH paboTH! MPEAIIeCTBYET IPOBEPKA 3HAHUH CTyAEHTOB — X TEOPETHUECKOH TOTOBHOCTH K
BBIMIOJIHEHHUIO 3aJaHUs], TOHUMAHUS BHITNOJTHEHHBIX UMH H3MEPEHHH, TPaBIIIbHON HHTEPIPETaluy MONyIeHHbBIX pe3yabTaToB. Jis
00JIer4eHus OArOTOBKH K C1aue TEOPETHUECKOro MaTepuaa IIojIe3H0 OTBETUTh Ha KOHTPOJIbHBIE BOIPOCH, CHOPMYITUPOBAHHEIC B
OITMCAHHN.

[epen BeImOMTHEHUEM pabOTHI CIEAYeT U3YUUTh YCTAHOBKY M IIPHOOPECTH HABBIKK pabOTh Ha Hell. [Ipu oOHapykeHnn
HEUCIIPaBHOCTH YCTaHOBKH HEOOXOIMMO COOOIIUTH O HEell IperoaBateto. st yCIenHOro BbINOIHEH s JJabopaTopHOH paboTh
CTYICHTY HEOOXOANMO pa3o0paThesl B yCTPOMCTBE YCTAHOBKU MM MakeTa. [IpoBeprB MpHOOPEI YCTAaHOBKH, ITOATOTOBHB HX K
paboTe, CTYACHT IIPUCTYHAeT K HAOIIOACHHIO TeX 3(h(EKTOB HIIH SBICHUH, KOTOPHIM ITOCBSAIICHA faHHAS padoTa. OTCUHET
U3MepSIEMBIX BETMUUH MOJIAaraeTcsi IPOU3BOANUTH C MAKCHMAIbHON TOYHOCTBIO. [103TOMY mepest CHATHEM Pe3ynbTaToOB U3MEpeHU
HE00XOIMMO IIPOBEPSTH HyJEBbIC TOKa3aHUs TPUOOPOB M YCTAHOBUTH LICHBI JACJICHUS Ha IIKajaxX. B oT4eT 3aHOCSTCS pe3yabTaThl
BBITIOTHEHNS KaXJIOT0 IIYHKTA 3a1aHUA (CXEMBI, THarpaMMbl (TpaduK), TaONUIIBI, PacUeThl, OTBETHI Ha BOIPOCH! ITyHKTOB 33/1aHUS,
BBIBOJIBI U T.II.)

O0paboTKa pe3ynbTaToB M3MEPEHUH HE MCHEE BayKHA, YEM IPOBEACHHE SKCIIEpUMEHTa. MHorue Gpu3nyeckie 3aKoHbI,
MIOJTy9YEHHBIE B pe3yIbTaTe SKCIIEPUMEHTAIBHBIX UCCIICIOBAHMM, BRIPAKAIOTCS B BUJIE MATEMAaTHUECKUX (POPMYII, CBA3BIBAIOIIIIX
YHCIIOBBIE 3HAUCHNS (PU3HUECKHUX XapakTepucTuk. [TosToMy HE0OX0ANMO, YTOOBI IPH BEITOTHEHUH H3MEPEHUH OBUIN pa3yMHO
COIJIacOBaHbI APYT C APYTOM TOUHOCTH ONpEeTeHNUs pa3aIu4HbIX BenuuuH. Ecnu B mabopaTtopHoii paboTe uccnenyeTcs




3aBUCHMOCTB OJTHOM BETMUUHEI OT APYTOH, TO 3Ty 3aBUCHMOCTb CIIeIyeT MPeACTaBUTh rpaudecK. BrraucieHne HCKoMOH
BEJIMYHHBI COICPXKUT M PaCyeT NOrPEIIHOCTeH H3MEPEHHS B COOTBETCTBHY C IpaBHIaMu. I1ociie mpoBeaeHUs HEOOXOMUMBIX
I/ISMepeHI/If/‘I W BBIYMCIICHUH CTYACHT NPCACTABIACT OTYCT HAa MOANHNCH MPECIIOAaBaATCIIIO. ITomHOCTEIO O(i)OpMJ'IeHHBII\;I OTYCT 110
BBIIIOJTHCHHOM pa60Te TPEACTABIACTCA HA CICAYIOIIEM 3aHATHUHN.

Kaxmyto BBIMOTHEHHYIO paboTy CTYICHT IOJDKEH 3allUTUTh B YCTAHOBJICHHBIE CPOKHU. [IpH MOATr0oTOBKE K 3a1uTe paboT
HEOOXOIMMO PACCMOTPETh COOTBETCTBYIOILMIA TEOPETHYESCKUI MaTepHal o y4eOHHKY WM KOHCIIEKTY JICKLHUH, a TAkKe BCe
BOIIPOCHI, CBSI3aHHBIE C BHIIOJIHEHHEM paboT — IT0 ONMMCAaHUAM JTabopaTopHBIX padort. [1pu 3amuTe mabopaTopHOif paboOTHI CTyAEHT
JIOJKEH ITOKa3aTh 3HAHUE TEOPUU U METOI0B H3MEPEHHs, UCIONB3yeMbIX B paboTe, yMeTh aHAIN3UPOBATh TOIYUYCHHBIE PE3yIbTaThL.
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