MUHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHUSA
POCCUNCKOH ®ENEPAIINNA
denepanbHOE rocyqapcTBeHHOE 010 KeTHOe 06pa3oBaTebHOe yupexkIeHHe
BBICIIIEr0 0Opa30BaHuUs
«BopoHeXCKUi rocy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET)

YTBEPX
Hexan ¢akynsTeTa A '
OOCY I ¢ _ i A.B.

PABOYAS ITPOTPAMMA
JUCIHHUITLIITUHEI
«Dusukay

Hanpasienne noaroroBku 13.03.02 DiekTposHepreTHka U 3J1eKTPOTEXHUKA

ITpoduap DNEKTPONPUBOJ U aBTOMATHUKA

KBanndpukanusa BeinyckHuka OakanaBp

HopmaTuBHbIi nepuox o0yyennsi 4 rona /4 rogau 11 m.

®opma o0y4eHust ouHas / 3a04Hasl

I'on Hauaja moaroroBku 2021

ABTOp NPOrpaMMel c" L/,/ZD / Makaronos B.A. /

" " /7
3aBenyrouuii kadeapoi &
usmky 4‘/ / Typaesa T.JI. /

PyxoBonutens OITOIT %""9"‘% / TTutonuu B.M. /

Boponex 2021




Ceegenust 0 ®I'OC, B COOTBETCTBHMM C KOTOpPBHIM pa3paboTaHa pabouasi mporpamma
qucuuruibel:  13.03.02  DnekTpos’HepreTuka M AJIEKTPOTEXHHUKA, YTBEPXKACH IPUKA30M
MunuctepcTBa 06pa3oBanus 1 Hayku PO ot 28 despains 2018 r. Ne144

1. HEJIN 1 3AJAYHN JUCIUITIJIMHBI

1.1. Heau AMcuMIIMHBI

— obecrieuenne (yHIAMEHTAIbHON (U3MYECKON TOArOTOBKH, MO3BOJAIONMICH Oyaylnum
cricquajaucrtaM OpPHUCHTUPOBATHCA B Hay‘lHO-TeXHI/I"IeCKOI\/’I I/IH(I)OpMaI_[I/II/I, HUCIIOJIB30BaTh
(I)I/I3I/IIIGCKI/IC NPUHIUIIBI U 3aKOHBI, @ TAKKC PE3YyJIbTAaThl (bH3quCKHX OTKpBITPIfI B TeX 00yacTsIx
TCXHUKH, B KOTOPBIX OHU 6y,ZLYT TPYAUTBCH ]

— (bOpMI/IpOBaHI/IC Y CTYACHTOB OCHOB HAYYHOI'O MBLIINIJICHHA, B TOM YHCJIC. IOHUMAHWUIO I'PAHHULL
MNPpUMCHUMOCTH (I)I/ISI/ILICCKI/IX HOHATUN U Teopnﬁ; YMCHUIO OLICHUBATHL CTCICHB AOCTOBCPHOCTU
PE3YyIbTATOB TCOPECTUUYCCKUX H SKCICPUMCHTAJIBbHBIX I/ICCJIG,HOBaHPlﬁ; YMCHHUIO IUIAaHHUPOBATH
q)HSI/I‘ICCKI/Iﬁ U TEXHUYECKUN OKCIICPUMCHT U 06pa6aTLIBaTB Cro pe3yjibTaTbl C UCIIOJIB30BAHUCM
COBPCMCHHBIX MCTOIOB.

1.2. 3agaun ocBOCHHUSA TUCIHUIIINHBI
— U3YUCHHUC 3aKOHOB OKPYKAOICTro MHUpa B UX B3AUMOCBA3U,
— OCBOCHHC OCHOBHBIX (bl/ISI/ILIeCKI/IX TeopHﬁ, IMO3BOJIAOIIUX OIIKMCaTh SABJICHUSA B IIPUPOAC, U
npeacioB MNMPUMCHHUMOCTHU JOTHX TGOpI/Iﬁ g peIICHUs COBPEMCHHBIX MW HCPCIICKTHBHBIX
npodeCCHOHANIBHBIX 3a/1a4;
— 03HAKOMJICHHE CTYJICHTOB C UCTOPHEH U JIOTUKOW Pa3BUTHS (PU3HKH U OCHOBHBIX €€ OTKPBITHI;
— I/I3y‘-IeHI/Ie HaA3HAYCHUIA H HpI/IHHI/IHOB )IGI)’ICTBPISI OCHOBHBIX (1)I/ISI/IIICCKI/IX HpI/I60p0B,
puoOpeTeHNe HAaBBIKOB pabOThl € MU3MEPUTENbHBIMU NpUOOpaMU M HMHCTPYMEHTAMH U
ITIOCTAHOBKH (1)I/ISI/IT-IGCKI/IX BKCHepI/IMeHTOB;
— IpUOOpeTeHNe HABBIKOB MOJIETMPOBAHUS (PU3NYECKUX MPOLIECCOB U SBJICHUI.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

JuctumnanHaa «Pu3ukay OTHOCHTCS K IUCIUILIMHAM 00s13aTeIpHOM yacTh 00Ka b1.

3. IEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS MO
JTUCLUATIJIUHE

[Tponiecc m3ydenus: TuCHUILINHB «DHU3MKay HaNpaBieH HAa (GOPMUPOBAHUE CIIETYIOMINX
KOMIIETCHIIMMN:

OIIK-3 - CriocobeH MpuMEHSTh COOTBETCTBYIOUINI (PU3MKO-MaTEeMaTHUYECKUH arnmapar,
METO/Ibl aHAIM3a U MOJICTTMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO HCCIEI0BAHUS TIPU
peneHnH TpoQecCuOHaNbHBIX 3a/1a4.

PesynbTaTsl 00ydyeHus1, XapaKTepu3ylouue

Komnerennus
chopMHPOBAHHOCTH KOMIIETEHIIUHN

OIIK-3 3HaTh (QU3MYECKUE 3aKOHBI KJIACCUYECKOM U PEJIATHBUCTCKOM
MEXaHUKH; MOJIEKY/ISAPHYIO (PU3MKY ¥ TEPMOMHAMMKY; OCHOBHBIE
(u3UUECKUE BETMYMHBI ¥ 3aKOHBI SJIEKTPUYECTBA U MATHETU3MA,
5JIEKTPOMArHUTHYIO TEOPHIO MaKCBeIa; OCHOBHBIE 3aKOHBI
KOJIeOAHWH U BOJIH, BOJHOBON ONTHUKU; OCHOBHBIE 3aKOHBI
KBAaHTOBOM ONTHKH M KBAHTOBOW MEXAHUKH; DJIEMEHTBI aTOMHOM
Gusuky, QUMK Sapa ¥ dJIEMEHTAPHBIX YaCTHII, COBPEMEHHYIO
(U3UYECKYIO KAPTHHY MUPA; TEXHUKY 0€30MaCHOCTH TIPH
IPOBEIEHUHU DKCIIEPUMEHTA, TEOPHIO OLIEHKH MOTPEITHOCTH
W3MEPEHHUI.




YMeTh aHAIU3UPOBATH M OTIMCHIBATh (PU3NYECKUE SIBICHUS U
MPOIIECCHL; TPUMEHATH (PU3MUYECKHE 3aKOHBI ISl PEIICHUS
[IPAKTUYECKUX 3a]1a4; IPOBOJUTH DKCIIEPUMEHTAIIbHBIE
UCCIIeIOBAaHMs K 00pabaThIBaTh MOJYYEHHBIE PE3YIIbTAThI.

BuiaieTb OCHOBHBIMU METOJIaMH pELICHUs (PU3NYECKUX 3a]a4;
OCHOBHBIMH NpHEMaMHu 00pabOTKHU U MPEICTABICHUS MOTYYEHHBIX
JTAHHBIX.

4. O bEM JUCIHUITJIMHBI
OO61ast Tpy10€eMKOCTh AUCHUIUINHBI «Du3uka» coctapusgeT 12 3.e.
Pacnpenenenue Tpy10eMKOCTH AUCIUTUIMHBI TIO BUJIaM 3aHATHI

ouHasi Gopma o0yueHus

. Bcero CemecTpbl

Bunpl yueOHOM paboThHI HACOR 1 > 3
AyJIUTOpPHBIE 3aHATHS (BCEro) 216 72 1 90 54
B Tom uncne:
Jlexuu 72 18 | 36 18
ITpaxtuueckue 3ansatus (113) 54 18 | 18 18
Jlaboparopubie padoTsl (JIP) 90 36 | 36 18
CamocTosiTesibHasi padora 135 63 | 54 18
Yacel Ha KOHTPOJIb 81 45 - 36
Buzasl npomMexyToO4HOM aTTCCTALHH - n 5 20 5
AK3aMEH, 3a4ET C OLICHKON
OO6miast TPy10EMKOCTh:
aKaJeMHUUYECKHE YacChl 432 180 |144 108
3a4.e/. 12 5 4 3

3a04Hast hopma 00y4eHUs
. Bcero CemecTpsl

Bunpl yuebHol paboThI HACOB 0 1 ) 3
AyAuTOpPHBIE 3aHATHS (BCEro) 50 2 18 18 12
B ToMm unce:
Jlekuun 18 2 6 6 4
[Tpaktuueckue 3ausitus (113) 12 - 4 4 4
JlaGopaTtopusie pabotsl (JIP) 20 - 8 8 4
CamocTosiTesibHasi padora 360 18 | 138 | 117 87
Yackl Ha KOHTPOJIb 22 4 9 9
Bubr npomexyTodHOM aTTeCTaLII/II/I - n i 20 ) )
HK3aMEH, 3a4eT C OLIEHKOI
OO01ast TpyJ10€MKOCTb:
aKaJeMHUUYECKHUE Yachl 432 20 160 | 144 108
3a4.e]l. 12 0,6 | 44 4 3




5. COAEP KAHME JUCHUIIJIMHBI (MO4YJISA)
5.1 Copep:xkanue  pasgesoB JMCHUILVIMHBI W pacnpege/ieHue
TPYAOEMKOCTH 10 BUAAM 3aHATHH
o4yHas popma 00y4eHUs

IIpax Jlab. CPC Bcero,

Ne /it HaumMenoBaHne TeMbI ConepxaHue paszena Jlexin
3aH. 3aH. yac

1 DHU3NIECKUE OCHOBBI Kunemarnka MaTepraabHOM TOUKU U
MEXaHUKH a0COIIOTHO TBEPAOTO TEa.
JnHamuka MaTepuaabHOM TOUKU U
MOCTYMATEHHOTO ABHKCHHS
TBEPOTO Tema.

CamocmosmenvHo:
HEWHEPIMAIbHBIE CHCTEMBI OTCUETa,
CHJIBI HHEPLIVH. 12 8 16 22 58
Mexanmueckas paboTa U SHEpTHS.
JlnHaMuKa BpaiaTenbHOro
JIBYDKCHUSI TBEPAOTO Tena. MexaHuka
yOpyrux teia. MexaHuka *KuAKoCTel
U Ta30B.

CamocmosamenbHo: OCHOBBI
PEISITUBICTCKON MEXaHUKH.

2 MexaHndeckue Kunematrka ¥ tHAMHUKa

KOJICOaHNs M BOTHBI TrapMOHHUYECKUX KOJIeOaHMii
(coOcTBEHHBIE, 3aTyXaoIIHE,
BBIHYXK/ICHHbBIE), MasiTHUKH.
CrnoxeHne rapMOHUYECKUX
KOJIcOaHuil.

Mexanuueckue BOJIHbL. Y paBHEHHE
Oeryiueii BoiHbL. CTOSIUME BOJHBL.
Camocmosimensho: 3dpdexr Jlomnepa

B aKyCTHKE.
3 Monexynsapnas ¢pusuka u |Pactipenencare MakcBesuia MOJICKYIT
TEPpMOAVMHAMHUKA HMCaIBHOI0 Ta3a o0 CKOPOCTSIM U
KMHETUYECKHUX dHeprusiMm. OCHOBHOE
ypaBHenue MKT.

CamocmosimenvHo: Ta30BbIE 3aKOHBI.
Pacnpenenenue bonbumana.
SBnenus nepenoca: audysus,
TEIUIONPOBOIHOCTh ¥ BHYTPEHHEE
TpEHHUE. 12 8 16 22 58
BHyTpeHHs1s sHeprus HaeanbHOro
raza. Pabora TepMoanHaMuaecKkoi
cucremsl. KomnuecTBo TEIIOTHL.
Camocmosimenvro: TennoeMKoCTb.
[uknuyeckue npoueccsl. DHTPONIUSL
U €€ CTaTUCTHYecKast
uHTepnpeTays. PeanbHble ra3sl,
JKUJIKOCTH M KPHCTAJUIBL.

4 DIeKTpOMarHeTu3M DIIEKTPUIECKOE TIOJIC B BaKyyMe U
€ro xapakTepucTuku. Teopema
laycca u mpuMeHeHHE ee IS
pacueTa AIeKTPOCTaTHYECKUX TOJEH.
DIEKTPUIECKOE TIOJIC B
TIUDIICKTPHUKE.

[Monspuzanust. DIeKTPOEMKOCTh 12 10 14 22 58
YeTMHEHHOTO MTPOBOTHUKA,
KOHJIEHCAaTOpa. DHEPTHUs CUCTEMBI
poBogHUKOB. OOBEMHAS TIIOTHOCTH
ANEKTPUIECKOTO TTOJIS.

3aKOHBI TOCTOSHHOTO TOKA.
VlcTO9HMKY TIOCTOSTHHOTO TOKA.




O0606m1eHHbIH 3aK0H OMa 1 3aK0H
Jxoyns-Jlenna (B MHTErpajIbHON U
mddepennmansHoi hopmax).
Mournocts Toka. [IpaBuna
Kupxroda.

MarauTHOE TI0JIe TIPOBOJIHUKA C
TOKOM.

3axon buno—Casapa—1Jlarutaca u
€ro NpUMEHEHHUE K pacueTy
MAarHUTHBIX MOJIEH.
Camocmosmenvro: JIBrmxenne
3apsDKCHHBIX YaCTHUI] B
IEKTPUUECKOM U MAarHUTHOM ITOJISIX.
[TpuHIHT PaboTH yCKOPUTENEH.
Dddext Xomna.

MarnutHoe nosne B Bewectse. [lapa-,
Ia- U peppoMarHeTHKH.
DNeKTpOMarHuTHAs! HHIKLHS.
Camonunykuus. Bzaumnas
WHTYKIHSL.

BonHoBas ontuka u
KBaHTOBas ONTHKa

Wnrepdepennns u audpakips
cera. [lonspuszanus cera.
ITornomenue u AuCIIEpCHUs CBETA.
Camocmosmenvro:
Wurepdepomerpsl.

TennoBoe n3nmydenue. CekTp u
3aKOHBI U3TY4EHUs a0COIMIOTHO
yepHoro tena. @opmyna [lnanka.
Bueurnuit poroaddexr. 3akoHb
CroneroBa. YpaBHeHHe DUHINTEHHA
s poroaddexra.
Camocmosimensro:IhheKT
KomnTona. JlaBienue cera.
KopmyckynsapHo-BOITHOBOW Ayannu3M
cBeTa.

14

24

60

DeMeHTHI (PU3UKH aToMa
1 aTOMHOT O siIpa

IToctynater bopa. OnbIT
®panka—I epa.
CamocmosmenbHo IMIIUPUIECKUE
3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. @opmyna banemepa.
KBaHToBO-MexaHn4eCKas MOJCIb
aTroMa BoAopoaa. MarHuTHbII
MOMEHT atoMa. CITHH 3JIEKTPOHA.
ToHKast CTPYKTypa CIIEKTPAITBHBIX
JIMHAH.

Camocmosmensro: DhhexT
3eeMaHna.

MHOT03JICKTPOHHBIC aTOMBI.
Mpunnun [Maynu. Hopsgox
3aIIOTHCHUS SJICKTPOHHBIX
obomouek. [Tepromudaeckas ciucrema
XUMH4YecKux daementoB 1. 1.
MenneneeBa. PeHTTeHOBCKHE JTy4H.
CIIIOMIHOM CIEKTP U
XapaKTePUCTHICCKOE M3ITyICHHE.
Camocmosimenvro:3axoH Mo3iu.
Dddext Oxxe. MonekyspHbIe
cnexTprl. KomOnHaImonHOE
paccessHue. KBaHTOBBIE ONTHYECKHE
TEHEPATOPHL.

OmnmiTe! Pesepdopmaa mo paccesamto
anp(a-gactui. SaepHas MO
atoma. COCTaB M XapaKTEePUCTHKH

12

10

14

23

59




atoMHOro siipa. CBoiicTBa u
OOMCHHBIN XapaKTep SACPHBIX CHIL.
Oneprus cBszu. Jledekr macc.
KanenpHas, o0ooucunast u
00001IIeHHAsT MOJIEITH Si/Ipa.
EctecTBeHHAs M HCKyCCTBEHHAS
paanoaKTUBHOCTH. Bumbl
PaANOaKTUBHOT'O U3TYUCHHUS.
SnepHble peakuu. 3aKOHBI
COXpAHCHHUS B SACPHBIX PEAKIIHIX.
Hemnenwne simep. CuHTE3 simep
CamocmosimenbHo. METOIBI
pETUCTpaIiy PaTAOaAKTHBHOTO
W3ITy9ICHUS

OO01umie CBOWMCTBA M XapaKTEPUCTHKU
AIIEMEHTAPHBIX YaCTHII.
DyHIaMEHTANIbHBI B3aUMOJICHCTBUSL.
Knaccudukarms sneMeHTapHbIX
gactuil. KBapkoBas cTpykrypa
AJIPOHOB.

Hroro| 72 54 90 135 351
3ao04yHasi hopMa o0yueHusi
IIpax Jlao. Bceero
Ne n/n HaumenoBanue TeMsbl ConepxaHue pasjena Jlexn P CPC ’
3aH. 3aH. qac
1 Ousuueckre ocHOBBl | KuHemaTnka MaTepraabHON TOYKU U
MEXaHUKU a0COJIIOTHO TBEP/IOTO Tea.
MHAMHWKa MaTepHaJIbHOU TOYKH U
A p 4 2 4 60 70
MOCTYNATECIIbHOI'O ABMKCHUA
TBEPJIOro Teja.
2 MexaHndeckue Kunematrka v [uHAMUKa
KOJIe0aHHs U BOJHBL.  |rapMOHHYECKHX KoneOaHuit
(coOcTBEHHBIC, 3aTyXarOIIUE, 4 2 4 60 70
BBIHY)K/ICHHBIC), M THUKH.
3 MonexynspHas Ocnosblie nonoxenust MKT. ["a3oBbie
dusuka u 3aKoHbl. M30mporneccsl. 3aKOHbI
polt 4 2 4 60 70
TEepMOANHAMHKA TEpPMOANHAMHMKH.
4 ONEeKTpOMarHeTu3M | DJIEKTPUYECKOE 10JIe B BAaKyyMe U
€ro XapaKTEePUCTUKH. 3aKOHBI
MOCTOSIHHOTO TOKa. McTOUHMKH
. 2 2 4 60 68
MOCTOSIHHOTO ToKa. O000IIEHHBIH
3akoH OMa u 3akoH J>oynsi-JIenia
5 BonnoBast ontuka u | MaTepdepentust n mudpaxms
KBAHTOBAsI OITHKA csera. [lomsipusanus ceera.
[Tornomenne u AucTIepcus cBeTa.
B smctiep ¢ 2 2 2 60 66
TeruoBoe uznyuenue. Buemnuii
doroadexr.
6 DneMeHTs! (HPU3UKN IMoctynater bopa. OnbIThl
aToMa M aTOMHOTO Pesepdopmaa mo paccesHmro
aapa anb(da-gacTuil. SnepHast MozeNnb 2 2 2 60 66
atoma. COCTaB M XapaKTePUCTUKHI
ATOMHOTO Si7Ipa.
Hroro| 18 12 20 352 410




5.2 IlepeyeHn 1a00paTOPHBIX PadOT

Ne 1.0 «Pacuer norperHocTelt Ipu U3MEPEeHUH 00beMa IIHITHHIPAY

Ne 1.1. «Onpenenenne yckopeHUs: CBOOOHOTO MAJCHUs Ha MallliHe ATBYa»

Ne 1.2 «Onpenenenne moayis CABUTa CTAIbHON IPOBOJIOKA METOJOM KPYTUIIBHBIX
KoJIe0aHU»

Ne 1.3 «Onpeznenenre MOMEHTa HHEPLUN METOIOM TPUPHISIPHOTO MOABECA

Ne 1.4. «MI3mepeHre MOMEHTA MHEPLIMU METAINIMYECKUX KOJIEL IIPU TOMOLIN MasTHUKA
Makcseia»

Ne 1.5 «Onpenenenre MOMEHTa MHEPLHUU KPECTOOOPA3HOTO MasTHUKA»

Ne 1.6 «Onpeznenenue ckoOpocTy MOJETA IMyJIU C TOMOIIbIO OAITMCTUYECKOTO MasiTHUKA

Ne 1.8 «Onpenenenue yriioBoi CKOPOCTH MPELECCUH U MOMEHTA HHEPLIMH THPOCKOTIa»

Ne 1.10 «Onpenenenue TMHAMUYECKOM BA3KOCTH KUAKOCTH MeTOI0M CTOKCay

Ne 1.11 «McenenoBanne 3aKkOHOB K0JI€OATEIBHOTO JABMIKEHUS (PU3MUECKOrO MasiTHUKA U
OIpeieNIeHNe YCKOPEHUs: CBOOOIHOTO MaIeHUs»

No 1.12 «Onpenenenne yCKOpeHHs CBOOOHOTO MaJeHUs ¢ TTOMOIIBIO 000POTHOTO U
MaTEeMaTH4YE€CKOT0 MATHUKOB)

Ne 1.13 «Onpenenenne npyuBeIeHHON JUTMHBI (PU3HMYECKOTO MasTHUKA U YCKOPEHUS
CBOOOTHOTO TaJICHHSD»

No 1.14 «M3yuenune pe30HaHCHBIX SBJICHUN MPU KOJICOAHUSX TIIOCKOH MPY>KHHBDY

No 1.15 «Onpenenenre CKOPOCTH 3ByKa B BO3yX€ METOJIOM CTOSIYEH BOJHBD)

No 1.16 «Onpenenenne CKOpOCTH 3ByKa METOJIOM clIBHTA (pa3y

Ne 1.17 «Onpenenenue ko3pduiienTa BHyTPEHHETO TPEHUS BO3AyXa P Pa3InIHbIX
TeMIIepaTypax»

Ne 1.18 «Ornpenenenne OTHOIIEHUE TEINIOEMKOCTEN BO3/1yXa IIPU NOCTOSSHHOM JJaBJICHUU
U TIOCTOSTHHOM 00BbemMe»

Ne 1.19 «Onpenenenne yaenbHON TEMIOTH KPUCTAUIM3AUU U U3MEHEHHS SHTPOIUU ITPU
OXJIAKJEHUH OJIOBA»

No 1.20 «M3yuenue peanbHoro raza (3dpdexr Jxoyns—TomcoHa)»

Ne 2.1. «MopaenupoBaHue 3E€KTPOCTATUYECKUX MTOJIEH

Ne 2.2 «Onpenenenne EMKOCTH KOHJEHCATOPOB MOCPEACTBOM U3MEPEHUS TOKA pa3psiay

Ne 2.3 «Onpenenenue EMKOCTH KOHAEHCATOPOB MOCTUKOM COTH»

Neo 2.4 «Onpenenenue 3/]C ucTouHHKa METOJIOM KOMIIEHCAITUW)

Ne 2.5 «3mepenne conpoTHBIEHNS TPOBOJHUKOB MOCTUKOM YHUTCTOHA»

Ne 2.6 «Mzyuenne 0600mEnHOr0 3aKk0Ha OMa U M3MEPEHUE DIIEKTPOABIKYIIEH CHITBI
METOJIOM KOMIIEHCALIUN

Ne 2.8 «Onpenenenue oTHOLIEHNS 3apsiAa ANEKTPOHA K €70 MAcCe € MTOMOUIBIO
MarHeTpoHa»

Ne 2.9 «3yuenne MarHUTHBIX NOJIEH, CO31aBAEMBIX BJI0JIb OCU JJIMHHON ¥ KOPOTKOM
KaTyILIEK»

No 2.10 «M3yuenue siBIeHUS B3AUMHOW WHTYKIIHI

Ne 2.11 «CusiTHe KpHUBOM HAMarHM4YMBaHML U NIETJIM TUCTEPE3UCA C IIOMOILBIO
ocuuiorpaga»

Ne 2.12 «Onpenenenue Touku Kropu dpeppomarneTukar

Ne 2.14 «MccnenoBanue 3aTyXaroUMX 3JEKTPOMArHUTHBIX KOJeOaHi»

Ne 2.15 «M3y4yeHune BbIHYXIEHHBIX 3IE€KTPOMAarHUTHBIX KOJIeOaHUI»

Ne 2.20 «M3ydenue siieHust uHTEpepeHnu MeToIoM KoJtell HproroHa»

Ne 2.21 «M3ydenue siBieHus 1u(ppakiuy Ha PELIETKE»

Neo 2.22 «3yuenue nonsipuzoBaHHOTO cBeta. [IpoBepka 3akona Mamtoca»

Ne 3.1 «Onpenenenune temnepaTypbl ONTUYECKUM TUPOMETPOM»

Ne 3.2 «MccnenoBanue BHeIHEro GpotodppexTar

Ne 3.3 «MccnenoBanue (hoTodeMeHTa»



No 3.4 «M3yueHue criekTpa aroMa BOJOPOAA»

Ne 3.5 «OnsbiT @panka u ['epra»

Ne 4.5 «/ludpakiivs MUKpOYACTHUI] HA LIS

Ne 4.6 «IIpoxoxaeHre MUKPOUYACTHIL Yepe3 MOTEHIIMATBHBIN Oapbep»

Ne 3.4 «M3yueHue criekTpa aroMa BOJOPOAA

Ne 3.5 «OnbiT ®@panka u ['epra»

Ne 3.16 «MccnenoBanue NOTJIOMICHUS [3- YaCTHUIL B Pa3TUYHBIX MaTEepHATIaX»

Ne 3.17 «Omnipenienienue JUIMHBI TPoOEra o- YaCTUILL B BO3TyXE»

Ne 3.18 «Onpenenenre HHTEHCUBHOCTH MIOTOKA YaCTHI] paJUOAKTUBHOIO U3ITYy4CHUS»

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTrBercTBUMU ¢ y4eOHBIM IJJAHOM OCBOEHHE TUCIHMIUIMHBI HE MpeaycMaTpUBAET
BBITIOJTHEHHE KYPCOBBIX NpoekToB (padoT). KoHTposibHbIE pabOTHI MPOBOJAATCS B KaueCTBE
TEKYILeH arTecTalui B COOTBETCTBUHU C JIOKAJIbHBIMU HOpMaTUBHbIMM akTamu BI'TY B 1, 2, 3
cemectpax. [IpumepHas TemaTnka KOHTPOJIBHBIX padoT:

Ounas popma o0OyueHust

K. p. No 1 ®usunyeckre 0CHOBbI MEXaHUKH

K. p. Ne 2 MounekynspHas (pu3rKa 1 TEPMOJIUHAMHKA

K. p. Ne 3 Dnekrpocratuka

K. p. Ne 4 DnekrpomarueTusm

K. p.Ne 5 KBanroBasi MexaHuka

K. p. Ne 6 Snepnas ¢puzuka

3aounas popma o0yueHust
. p- Ne 1 Mexanuka. MonekynspHas Gpu3nKa U TepMOJUHAMHUKA.
. p- Ne 2 Dnekrpocrtatuka. [IocTOSIHHBIN TOK. DIEKTPOMArHETH3M.
. p- Ne 3 Konebanus u BonHbl. KBantoBas ¢puznka. @u3nka aTOMHOTO Spa.

alale

7. OIEHOYHBIE MATEPHAJIBI JI/IS IPOBEIEHNS
MPOMEXXYTOUYHON ATTECTALIMU OBYYAIOLUXCS MO
JUCLUATIIAHE

7.1. Onucanue mokaszare/ieili U KPpUTepUeB OLUECHHUBAHUS KOMIETCHLUI
HA PA3JIMYHBIX 3TANax uxX (pOPMUPOBAHUSA, ONIUCAHNE IIKAJ OIleHUBAHUS

KoneunbiMu pe3ysibTaTaMyd OCBOEHHS IPOrpaMMbl AUCLMIUIMHBI SBIISIOTCS
c(hOpMUPOBaHHBIE KOTHUTHBHBIE JIE€CKPUNTOPHI «3HATH», «YMETHY», «BIAACThHY,
pacIrCaHHbIE MO OTAEIBHBIM KOMIETEHIUAM. POPMUPOBAHUE ITUX JAECKPUIITOPOB
IIPOUCXOJIUT B TEUEHUE U3YUECHMS AUCIMUIUIMHBI IO 3TAalaM B PAMKaX pas3InyHOrO
BHJIa 3aHATUU M CAMOCTOSATEIHLHON Pa0OTHI.

Ortanbl (OPMUPOBAHUS KOMIIETEHIIH:

- HaYalbHBIA — Ha 3TOM JdTane (OPMUPYIOTCS 3HAHHUEBBIE U
MHCTPYMEHTAJIbHbIE OCHOBBI KOMIIETEHIIMM, OCBAaWBAIOTCSI OCHOBHBIE KaTErOpHH,
¢opmupyrorcs 0azoBble yMeHHA. CTyHEeHT BOCHPOU3BOIUT TEPMHUHBI, (DAKTHI,
METO/bI, MOHATHSI, IPUHIUIIBI U TIPABUJIa; peraeT yueOHbIe 3a/1auu 1o o0pasiy;

- OCHOBHOM 3Tam — 3HaHWS, YMEHHMs, HaBbIKM, OO€ECIIEUNBaOIINE
(hopMHpOBaHUE KOMIETEHIUHU, 3HAUUTEJIBHO COBEPLIEHCTBYIOTCS, HO €IIE HE
JOCTUTalOT MTOrOBBIX 3HayeHud. Ha »3TomM »3Tane cTyaeHT oOcCBaumBaeT



QHAJIUTUYECKHUE JICMCTBUS C MPEAMETHBIMU 3HAHUSAMH IO JUCIUIUIMHE, CTIOCOOCH
CaMOCTOSTENBHO pemiaTh Yy4deOHBbIE 3aJadd, BHOCA KOPPEKTHUBBI B aJTOPUTM
NEUCTBUM, OCYIIECTBIISAS KOPPEKIIMIO B X0J1€ PaOOTHI, IEPEHOCUT 3HAHUSA U YMEHUS
Ha HOBBIE YCIIOBUS;

- 3aBEpLIAOIIMN ATall — HA ATOM 3Tale€ CTYJACHT JOCTUTA€T HUTOTOBBIX
IoKa3aTejei 1o 3asIBJICHHON KOMIIETEHIINH, TO €CTh OCBaNBaeT BECh HEOOXOJUMBIN
00bEeM 3HAHUM, OBJIaJICBA€T BCEMU YMEHHUSMH M HaBbIKaMU B cdepe 3asBICHHOU
komneTeHIuu. OH CIOCOOEH MCIOJIb30BaTh ATH 3HAHUSA, YMEHUS, HABBIKU TIPH
PEIICHUH 3a/1a4 TTOBBIIIIEHHOW CJI0HOCTH U B HECTAHIAPTHBIX YCIOBUSX.

Otanbl  GOPMHUPOBAHUS KOMIICTCHIIMH PEAM3yIOTCI B XOJ€ OCBOCHHS
JTUCIUIUIMHBI, YTO OTPAXKEHO B paboyeil mporpaMmMe AUCHUTUIMHBI « DU3UKaY.

7.1.1 JTan TeKymero KOHTpOJIs

PCSYJ'II)TaTBI TCKYILICI'O KOHTPOJIA 3HAHUN 1 MEKCECCHOHHOM aTrTeCTalluu OLICHUBAKOTCA 110
CIEAYIONIEH CUCTEME:

«aTTCCTOBAHY,

«HE€ aTTECTOBAH».

Pe3yabTarbl 00yueHus,

Komme- XapaKTepu3yliue Kpurtepuu
parTepusyout putep ATTeCTOBaH He aTTecToBaH
TeHIUST c(hopMHPOBAHHOCTH OLEHUBAHUSI
KOMIIeTEHIHH
OIIK-3 3HaTh Qusnueckue Tecr Brimonnenue tecta  |B tecte menee 40%

3aKOHBI KJIACCHYECKOM
1 PENSITUBUCTCKON

Ha 40-100%

IpaBUJIbHBIX OTBETOB

MEXaHUKH; KonrponbHeie Otser Ha 3-5 Pemeno menee 3
MOJIEKYJISPHYIO 3aJ[aHMs JUTs1 3alMThl |3aaHuid BapruaHTa 3aJlaHui U3 5

¢busuky u J1a00paTOPHBIX padoT |u3 5

TEPMOJIMHAMHUKY;

ocHoBHbIe (huznueckue |KoHTposbHas padora |Perenue Perienne KOHTPOJIBHOM
BCJIMYMHBI U 3aKOHBI KOHTPOJIBHOW paboThl |paboThl Ha
AJIEKTPUYECTBA U Ha HEY/IOBJICTBOPUTEIILHY
MarHeTu3ma, YJIOBJICTBOPHUTEIILHY |10 OLIEHKY
IIEKTPOMArHUTHYIO 10 OIICHKY

Teopuro MakcBena;
OCHOBHBIE 3aKOHBI
KoyieOaHui ¥ BOJIH,
BOJIHOBOH OTITHKH;
OCHOBHBIE 3aKOHBI
KBAaHTOBOM ONTHKHU U
KBaHTOBOI MEXaHHKH;
9JIEMEHTHI aTOMHOM
¢bu3uKH, GU3MKA sIpa
1 JJIEMEHTapHBIX
YaCTHII, COBPEMEHHYIO
(bH3UYCCKYIO KapTHHY
MUpa; TEXHHKY
Ge3omacHoCTH MpH
MIPOBEACHIH
9KCIIEPUMEHTA, TEOPHIO
OLICHKH TIOTPEITHOCTH
U3MEPEHU.




YMeTh aHann3npoBaTh
1 ONUCHIBATH
¢du3HUeckne SBICHUS U
TIPOLIECCHI; IPUMEHSITH
(u3nIecKue 3aKOHBI
JUTSL PELICHUS
MPaKTHYECKNX 3a71a4;

Tect

KontponbHsie
3aJJaHus JUIs 3alUThI
mabopaTOPHBIX paboOT

Brinonnenue tecrta
Ha 40-100%

OrtBer Ha 3-5
3a/1aHUi BapUaHTa
u3 5

B tecte menee 40%
MPaBIIBHBIX OTBETOB

Pemreno menee 3
3aJaHuN U3 5

00paboTKH 1
NpeCTaBICHUS
MOJTy4EHHBIX JaHHBIX.

3aaHuUsL TS 3aIHAThI
12a00paTOpHBIX PaboT

Kontponpnas padora

3aJlaHUI BapuaHTa
m 5

Pemenne
KOHTPOJIBHOH paboThI

MIPOBOAMTH KonTponbnas pabora |Permenue Pemenne koHTpOIBHON
9KCTIEpUMEHTAIIbHBIC KOHTPOJIBHON paboThl |paboThl HA
HCCIIEIOBAHNS U Ha HEY/IOBJICTBOPHUTEIIBHY
00pabaThIBaTh YIIOBIIETBOPHUTENBHY [FO OIICHKY
MOJTyYeHHBIE 10 OLICHKY

pE3yJIbTATHL.

Baagers ocHoBHBIME  |Tect Bemonnenue tecta  |B tecte menee 40%
METOAAMH PEUICHUS Ha 40-100% IIPAaBHUJIbHBIX OTBETOB
du3nueckux 3aaad;

OCHOBHBIMH TipreMamMu |KoHTpombHBIE Otser Ha 3-5 Pemreno menee 3

3a1aHuN U3 5

Pelenune KOHTpoOIbHON
paboTel Ha

Ha HEY/I0BJICTBOPUTEIIbHY
YJIOBJIETBOPUTEIIBHY |10 OLIEHKY
10 OLICHKY

7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJISI 3SHAHU I

Pe3ynpTaThel MpoMeKyTOYHOIO KOHTPOJI 3HaHWM OlleHUBaroTcs B 1, 2, 3 cemecTpax Ajs
O4HOI1 U 3204HON opM 00ydeHHs 110 YeThIpeXOaIbHON cucTeMe:

«OTIIMYHOY;

«XOPOLIO;

«yJIOBJIETBOPUTEIILHOY;

«HEYJOBIIETBOPUTEIBHO.

Komme-
TECHIUSA

Pesyiabrarel o0ydenus,
XapaKTepu3ylme

Kpurepun

OTangHO

copmupoBannocTh
KOMIIeTeHIHH

OLlCHUBAHUSA

Xopomo

Yo

HeynosJ.

OIIK-3

3HaTh QuznUeckue
3aKOHBI
KJIACCUUYECKOU U
PEIATHBUCTCKOM
MEXaHHUKH;
MOJICKYJISIPHYFO
¢bm3uKy n
TEPMOIMHAMUIKY;
OCHOBHbIC
¢dusmueckne
BEJTUYHMHBI M 3aKOHBI
ANEKTPUYCCTBA U
MarHeTu3Ma,
ANEKTPOMATrHUTHYIO
Teoputo MakcBeuia;
OCHOBHBIC 3aKOHBI
KoJie0aHuil U BOJIH,
BOJIHOBOM OIITHIKH;
OCHOBHBIC 3aKOHBI
KBAHTOBOU OINTHUKHU
1 KBAHTOBOM
MEXaHUKH;

Tect

Brimonmaenn
€ Tecra Ha
90- 100%

Brmonnenne
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B tecte menee
70%
MIPaBITHHBIX
OTBETOB




9JIEMEHTHI AaTOMHOM
¢bu3uKH, GU3NKN
sapa u
3JIEMEHTAPHBIX
JaCTHII,
COBPEMEHHYIO
¢du3HUIecKyro
KapTUHY MUPA;
TEXHHUKY
0e30macHOCTH TIpH
MIPOBEACHUH
9KCTIEPUMEHTA,
TEOPHUIO OLICHKN
MO PEITHOCTH
HU3MEPEHUIL.

Ymers
AQHAJIN3UPOBATh U
OIMCBIBATh
bu3nueckue
SBJICHUS
HPOLIECCHI;
HPUMEHSATD
(bu3HUecKre 3aKOHBI
JUISL PELICHUS
MPaKTHYECKUX
3a7a4; IPOBOIHTh
9KCHEPUMEHTAIbHbI
€ UCCIIeIOBAHMUS 1
00pabaThIBaTh
MOy IEeHHBIE
pE3yabTaTHL

Pemenue
CTaHIAPTHBIX
MIPAKTUIECKU
X 3aJ1a4

3amgaun
pelieHbl B
TOJTHOM
o0beMe 1
TIOJTYUYEHBI
BEpHbIE
OTBETHI

IIponemonctp
MPOBaH BEPHbBIN
XOJI pPeIeHUs
BCEX, HO HE
MOJIy4eH
BEPHBIN OTBET
BO BCEX
3a/1a4ax

IIponemonctp
MPOBaH BEPHBIN
XOJI PeIeHHUs B

OONBIINHCTBE

3a1a4

3amaun He
pelieHbI

Baagern
OCHOBHBIMH
METOIaMU PEIICHUSI
(u3nUecKuX 3amay;
OCHOBHBIMU
pueMaMu
00paboTKu U
MIPE/ICTABICHUS
TIOJTYYCHHBIX
JIaHHBIX.

Pemenue
MIPUKJIATHBIX
3aJ1a4 B
KOHKpPETHOMH
MpeIMETHOM
obnacTu

3amgaun
pelieHsl B
[IOJIHOM
o0bemMe 1
MOJTYUYCHBI
BEpHbBIE
OTBETHI

IIponemoHcTp
HpPOBaH BEPHBIi
XOJ1 peleHus
BCEX, HO HE
HOJIy4eH
BEPHBIN OTBET
BO BCEX
3a/1a4ax

[Iponemonctp
HPOBaH BEPHBIi
XOJI PeIIeHHUs B

OOITBIIMHCTBE

3a/1a4

3agaun He
PCIICHBI

7.2

IIpumepHbIit

nepeveHb

O CHOYHBIX

CpeacTn

(TumoBbIe

KOHTPOJIbHbIEC 33/IaHUSI UJIM HWHbIE MAaTepHaJibl, He00OXOAMMbIe JJIs1 OUEHKU
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH)

7.2.1 IlpuMepHbIii IepeYeHb 3aJJaHUH 1JIS IOATOTOBKHU K TECTUPOBAHUIO

1. Ykaxure XapaKTep ABUKCHUA MaTCpI/IaJIBHOﬁ TOYKH, €CJIM U3BCCTHO, YTO HOPMAJIbHOC

YCKOpEHUe an=CONSt, a TaHTeHIIHaIbHOE ycKopeHue a.= 0.
OTBeT: paBHOMEPHOE JABMKEHHUE 110 OKPYKHOCTH.
2. JIpuxenue Tena Ha miockoctu XOY omuchiBaeTcs ypaBHeHHsM X=t-3 u y=10-2t% Ilo

Kakou TPACKTOPUU ABUIKCTCA TeNno? quy paB€H MOAYJIb CKOPOCTHU B HadajJbHbIMA MOMEHT

BpeMeHU?

Otget: no napaboune; 5 m/c



3. Msu maccoil m, ABUTasiCh CO CKOPOCTBIO U,,a0COJIIOTHO YIIPYTO yIapsieTcs O CTEHKY

MOJl YIJIOM 0K ee MoBepXHOcTH. Omnpenenure, Kakol UMITYJIbC MOJIYYUT CTEHKA B pe3yibTaTe
coynapeHust?
OtBer: 2Mu, sin &

4. PaccuuTtaiiTe MOMEHT MHEPLHUH OJHOPOJHOTO CTepkHS Maccod 10 kr v amuHoM 1 M
OTHOCHUTEIILHO OCH, TPOXOAAIIEH HAa PACCTOSIHUU 25 CM OT OJIHOTO €ro KOHIIA.

OtBer: 1,46 kr-m>.

5. KoneGanus MatepraibHOM TOYKU OMUCHIBAIOTCS ypaBHeHUEM X=0,02cos(2nt+0,257), m.
3anuiuTe ypaBHEHHE MPOEKIIMH YCKOPEHUs Ha och Ox A7l 3TOM TOUKH.

Otser: a,= - 0,08 m*cos(2nt+0,257), m/c?.

6. CpaBHute pabOTy HUACATBHOTO Ta3a MPU PACIIUPEHUU U3 OJHOTO COCTOSIHUS B
M30TEPMUYECKOM U aiabaTHOM Tporeccax?

OtBet: B m3otepMuueckoM mporiecce raz coBepmut 0ONbIIyio

pabory. S

7. SIBnseTCsl M SKBUMOTEHIIMAIBHOM MJIOCKOCTh CHMMETPUU S B a :1
oJIe TOYCUHBIX 3apsA0B: a) q1=q2=q; 0) qi=+q; q2=-q? : ?

Otger: a) HeT; 0) 1a.

8./IBa GeCKOHEYHO JUTMHHBIX MPSMOTMHEHHBIX MPOBOTHUKA C
MPOTHBOTONOKHBIMUA ~ TokamMu  (12=211) 1nexar B TUIOCKOCTH, |1 : Iz
NEPIEHMKYISPHON IUIOCKOCTH pHUCYHKa. Ha KakoM ydacTke _1_ _2_ T _3_ ®_4_

HAXOJATCS TOYKH, B KOTOPBIX MarHUTHAsI HHIYKIIMS paBHA HYIIO?
Ortser: 1.
9.Kak M3MEHHTCSI MOTIHOCTh U3ITy4EeHUST a0COIOTHO YEPHOTO TeJla, €CITU JJTMHA BOJHBI, Ha
KOTOPYIO MIPUXOIUTCSI MAKCHMYM €T0 HCITyCKAaTEIBHOM CITIOCOOHOCTH, YBETMUUTCS B 2 paza’?
OtBet: ymeHsmuTes B 16 pas.

10. AktuBHOCTBA HekoTOporo m3oromna 3a 10cyrok ymenbumiack Ha 20%. Onpenenutsb
HepHoJ NOIypacnajaa 3Toro U30ToMa.
Ortsert: 31 cyr.

7.2.2 IIpuMepHbIi IepevYeHb 3aJaHUM ISl peLICHUs] CTAHAAPTHBIX 32124
1. Teno 6pocunu nox yriom 60° k TOpU30HTY, cooOIMB emyckopocTh 20m/c. Onpenenure

panuyc TpaeKTOpUH Yepe3 OJIHY CeKyHy rociie Opocka. OTBET OKPYIIIUTE 0 LENIOTO.

Otser: 18m.

2. Ilyna maccoit 10 o nersmas TOpU3OHTANBHO cO ckopocTbio 200 m/cmomamaer B
CEpeNHY OJHOPOJHOIO CTEPKHS, MOABELIEHHOTO IIAPHUPHO 3a OJUH KoHel. Omnpenenure ux
00IIyI0 YIIIOBYIO CKOPOCTh TIocTe coynapenus. Macca crepxkus 240 e, anmuHa 40 cm.

Otgert: 100 pao/c.

3. Cmech razoB cocrouT u3 20 r Bomopoaa u 120 r Heona. Ompenenute yIeNIbHYIO
TEIIOEMKOCTh CMECH Ia30B MPH MOCTOSIHHOM 00BEME.

2K
Ortser: 0,21 A—.
kr-K

4. Omnpenenutbh MOAYNb PabOThl U30TEPMUYECKOTO CHKATHUSI T'a3a, COBEPILIAOIIETO ITHKI

Kapmno, KII/] xotoporo n=0,3, eciu pabota n30TepMUUecKOTo paciiupenus pasHa 10/[x.
Otset: 7J1xk.



5. B Tpex BepuimHax KBajpaTa CO CTOPOHOW 2 CM HAaxXOJSTCs OJIMHAKOBBIE TOYEUHbIE
3apsaapl no 10HKn kaxnaeni. Ompenenute MOAYNb HAaNpPsKEHHOCTH M MOTEHIMAN IO B
YETBEPTOU BEPILIUHE.

Ortser: 42,3 xB/Mm; 1,2xB. c R, & R, e

6. Omnpenenutb pa3HOCTb NOTEHIIMAJIOB MEX/1y TOUKaMu 1 u 2 1 |—|:l—o—|
npeacrasieHHou uenu: €1 = 2,0 B, 2=5,0 B, &3=2,0 B, R; = 1,0 Om, R, 2 ’_‘
R>=2,0 Om, R3 =2,0 Om.

Orser: -4,4 B.

7. B ogHOpOAHOM MarHUTHOM noJie ¢ uaaykuuei 0,35 77 paBHoMepHO ¢ yactoToi N =480

1
| S

00/mun Bpamaetcs pamka, coaepxaniast N = 1500 ButkoB miomaaso S = 50 em?. Ochb BpAILICHUS
JISKHT B IJIOCKOCTU PaMKU U MEPIEHAUKYISIPHA IMHUSAM HHIYKIHH. ONpeaeuTh MaKCUMAIbHYIO
O/1C uHAyKUHUH, BO3HUKAOILYIO B pAMKE.

Otser: 132 B.

8. Eciu MHTEHCHMBHOCTH E€CTECTBEHHOTO CBETa, MPOXOJIIETr0 dYepe3 MOJIApU3aTop U
aHaJIM3aTopP, YMEHbIIAETCs B 4 pas3a, TO YroJl MeXIy UX TJIaBHBIMU IJIOCKOCTSMHU PaBeH

Ortser: 45°.

9. Ilpu uccnenoBannu GororddexTa ¢ moBepxHOCTH ITUHKA (Az=43B) ycTaHOBIIEHO, YTO
NPy W3MEHEHUW YacTOThl TMajaroliero ceBera B 1,2 pasza mius mpekpamieHus ¢otodrddexra
HEOOXOIMMO YBEIMYHTH 3ajep)KuBaroiee HampspkeHue B 1,6 paza. Omnpenmenure 4YacToTy
U3ITy4YEHUS B IEPBOM AKCIEPUMEHTE.

Orser:1,45-10"°T' .

10. DNEeKTpOH BHIOWT M3 aToMa BOJOPOJA, HAXOJAIIErocs B OCHOBHOM COCTOSTHUH,
(dboToHOM ¢ sHEepruei eé=17,75B. Onpenenute CKOPOCTh AMEKTPOHA 3a TPeIeIaMu aTOMa.

Otser: 1,2 m/c.

7.2.3 IlpumepHblii NepedeHb 3aaHUH VISl PellIeHUs MPUKJIATHBIX 32124

1. Bo ckombKO pa3z MOAYSE HOPMAJIBHOTO YCKOPEHHS TOYKH, JIeKallel Ha 000/1e Kojeca,
00JIbIIIE TAHTEHIIMAIEHOTO YCKOPEHUSI B MOMEHT BPEMEHH, KOT/Ia MOJTHOE YCKOPEHHE COCTABIISIET
yron 30° ¢ HanpaBiieHreM TUHEHHOM CKOPOCTH.

Ortser: 0,58

2. Ilyns maccoii 10 e nersmas ropu3OHTAIBHO cO ckopocThio 200 m/c momagaer B
CepelMHy OJHOPOJHOTO CTEPKHS, MOJBEIIEHHOI0 LIAPHUPHO 3a OJMH KoHel. Ha kakol yroin
OTKJIOHHUTCSI B PE3yJIbTaTe COyAapeHus cTep:keHb? Macca crepxkus 240
2, mHa 40 cu. P4

Otser: a=0,93 pao=53°. ’

3. KIIJ remioBoil Mamuubl, paboTaromeil no mukity 1-2-3-1

paBeH 7o (cm. pucyHok). Haittu KIIJI # TemioBoil MammHBI, 1 4
paboTatomieit mo uukiy 1-3-4-1. -
M v
1=,

4. DNeKTpUuYecKoe I0JIe CO3JaeTcs OECKOHEYHO JUIMHHOW 3apsyKeHHOM HUTBIO C
JMHEWHOU TUNIOTHOCTHIO 7 =-2 HKn/cm. Kakyro cKOpOCTh IPHOOPETET NIEKTPOH, YAAIHUBIIUCH 1101

Ortser: 7y =

JICHCTBUEM TI0JIS BAOJIb JIMHUK HAIIPSHKEHHOCTH € pacCTOsIHUA M1 =1 cemaoro =2 cm ?
Otser: 3 mm/c.



5. barapen umeror DC 110B u 220B, compoTuBieHUs
R, =R, =100 Om, R, =500 Om (cm. puc.). Haiitm mnoxasanue

amnepmerpa. Otser: 0,4A. R,

6. ITo mpoBOAHMKY, N30THYTOMY KaK IOKa3aHO Ha PUCYHKE
tedeT ToK | . 3anuiure BlbipaxkeHue Ui MOAY/S MATHUTHOM MHTyKIIUU |

B Touke O. ‘
R
m“—“ O
8R

7. Tox B KonebaTeIbHOM KOHTYpE 3aBUCUT OT BpeMeHH Kak |=Imsinant, rme ln=90mA,
@=4,5-10"c!. Emxocts xonmeHcatopaC=0,50ux®. HalTu HHIYKTMBHOCT KOHTYpa H
HanpsDKEHUE Ha KOHJIeHcaTope B MOMEHT 1=0.

Otser:L=1mln, Un=0,48.

8. MOHOXpOMaTHUYECKOE U3TYyYEHUE C ITTMHOU BOJIHBI, paBHOM 500 Hm, MagaeT HOPMAIILHO
Ha IUIOCKYIO 3€pKajbHYIO MOBEPXHOCTh M NIaBUT Ha Hee ¢ cuioil 10 »H. Onpenenute 4ucio
(OTOHOB, €KECEKYHTHO MAJAIONINX Ha 3TY MOBEPXHOCTbD.

Ortser: 3,8-10'8.

9. Ompenenuth CKOPOCTH 3JEKTPOHOB, OOMOAPAMPYIOMIMX AHTUKATOJ PEHTICHOBCKOMN
TPYOKH, €CJIM KOPOTKOBOJIHOBASI TPAaHUIIA CIUIONTHOTO PEHTTEHOBCKOTO CIIEKTpa paBHA 1 Hm.

Otsert: 20 Mwm/c.

10. DJIEKTPOH HAXOJUTCS B OJHOMEPHOM MOTEHIMAIBLHOM SIIMKE MMUPUHOW |1 HM B
OCHOBHOM COCTOSTHMH. ONpenennTe BEpOSTHOCTh OOHAPYXKHUTH AJIEKTPOH B KpailHEH deTBepTH
SIIHAKA.

Otsert: 9%.

7.2.4 IlpuMepHbIii mNepe4YeHb BOMPOCOB Ui TMOATOTOBKH K
NMPOMEKYTOYHOU aTTeCTALMK
1 cemecTp
ouyHasi Gopma 00y4eHHUs - IK3aMeH
3a04yHas (popma o0yyeHHs — 324eT C OLIEHKOM

KunemaTtuka MarepuaabHOM TOYKU U MOCTYNATEIBHOTO ABMKEHUS TBEPAOIrO TEa.

WNuepumanbubie cuctemsl oTcuera. 3akoHbl HproToHa.

Nmmnynbe Tena. 3akoHbl U3MEHEHUS U COXPAHEHUs UMITYJIbCa Tea.

Mexanudeckass pabora. Kunerudeckass SHEprusi M €€ CBsI3b C pabOTON BHEIIHUX U

BHYTPEHHHX CHUJI.

[TorenuunanbHas sHeprus. CBsi3b CHIIbI M NOTEHIIMATILHON SHEPTUH.

3aKOH COXpaHEHUs U MIPEBPAIICHUs] MEXaHUYECKOW SHEPTUU

7. MoOMEHT uMITylibca YacTHIlbl. 3aKOHbI HM3MEHEHHUsI M COXpaHEHUs MOMEHTa HUMITyJbCca
YaCTHUIIBL.

8. MowmeHT uHepuuMu TBEpAOro Tena. Pacyer MOMEHT WHEpUHMH Tel MPaBHILHON (DOPMBI.
Teopema ITeinepa.

9. MowmeHT cunbl. OCHOBHOM 3aKOH IMHAMUKH BPaIllaTe€IbHOIO JIBUKEHHUS TBEPJOTO Tea.

10. MoMeHT uMItysibca TBEpIOTO Tena. 3aKOH U3MEHEHUS! U COXPAHEHUSI MOMEHTA UMITYJIbCA.

11. T'apmoHnyeckue koneOaHuss W UX xapakrepucTuku. JuddepennumanbHoe ypaBHEHHE

TrapMOHUYECKHUX KOJIEOaHHH U ero peiieHue.

=
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12.

13.

14.
15.

16.
17.
18.
19.

20.

10.

11.

12.

13.

14.

15.

16.

17.
18.

JuddepennunanbHoe ypaBHEHHE 3aTyXalOUIMX KOJIEOAHUH U ero perieHne. XapakTepUCTUKU
3aTyXarolux KoJleOaHuu.

JuddepenunanbHoe ypaBHEHUE BBIHYXKIECHHBIX KOJICOaHUI M ero peuieHue. Pe3oHaHCHbIE
KpHBBIE.

Pu3nYeCcKUil MasiTHUK.

WneanpHplil ra3. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KMHETUUYECKON TEOPUM MJI€ATBHOIO
raza. ['a3oBbIe 3aKOHBI.

Pacnpenenenne Makcesia u pacnpenenenue bonbsimana. bapomerpuueckas popmyina.
SIBnieHus nepeHoca.

OcHOBBl ~ TepMOAMHAMHKH. BHyTpeHHss  SHepruss  upeanbHoro rasza. Pabota
TepMoanHamMuueckoi cuctembl. KommuectBo TernoTsl. Temnmoemkocts. IlepBbiif 3akoH
TEPMOJAMHAMMKH U €ro MPUMEHEHHE K U30TPOLIECCAM.

OOpatumble u HeoOpatumble npouecchl. [lukamueckue mponeccsl. Iluxn Kapho.
KosdduiumeHt nosiezHoro neiicTBUS TEMIOBBIX MAIMH. BTOpO# 3aKOH TepMOIMHAMUKH
OHTponMs W ee CcTaTHCTUYecKas uHTepnperauus. Bospactanue 5SHTponuu IpH
HEPaBHOBECHBIX Mpolieccax. [ paHuIbl IPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOANHAMUKH.

2 cemecTp
o4yHas (popMa 00yYeHHUH - 3a4eT ¢ OLEHKOM
3a04Hasi popma 00y4eHUs1 — IK3aMeH

DNEeKTpOCTaTUYECKOE II0JIe B BaKyyMe€ M €ro XapaKTepUCTHKHM (HAIpsKEHHOCTb U
noteHian). [[puHIuI Cyrneprno3uiuy mojei.

Teopema ["aycca 151 SIEKTPOCTATUYECKOTO ITOJISI B BAKyyMe.

PaGorta anexkrpocratnyeckoro mnoiis. TeopemMa O LMPKYJIALUU BEKTOPA HAIPSKEHHOCTH
ANMEKTPOCTATHYECKOTO MOJIS.

[IpoBOJHUKN B 3JEKTPOCTATUYECKOM IOJIE. DJIEKTPOEMKOCTh YEAMHEHHOTO MPOBOJHUKA.
DNEKTPOEMKOCTh KOHJIEHCATOpa. DHEPTrusl KOHACHCaTOPA.

Onektpuyeckoe moje B audiekTpuke. [lonspuzanus audnextpuka. Teopema ['aycca s
AIEKTPUYECKOTO T0JIS B IUIJIEKTPUKE.

[ToCTOSIHHBIN MEKTPUUYECKUI TOK U €ro XapaKTEPUCTUKU. 3aKOHBI IOCTOSIHHOTO TOKA.
MaruutHo€ noJie B Bakyyme. MaruutHast MHAyKIus. [[puHIUI cynepno3uiium mojiei.
3akon buo-CaBapa-Jlamiaca u ero nmpumMeHeHHe K pacyeTy MarHUTHOTO MOJS MPSMOTo U
KPYTrOBOI'O TOKOB.

Teopema ['aycca u TeopeMa 0 LIMPKYISILIUU BEKTOpa MarHUTHOM MHAYKIMH. [lose conenonna
U I10JI€ TOPOUJIA.

JleficTBrEe MarHUTHOTO IOJISL HA IBWIKYILMICS 3apsij, IPOBOAHUK C TOKOM M PAMKY C TOKOM.
MarnuTHOE€ 1oJ1e B Beniectse. MarHuTHble MOMEHThI aToMOB. HamarunuenHocts. Teopema o
LUPKYJISALUU Ul MarHUTHOTO IOJs B BeuwiecTBe. HampsyKeHHOCTh MAarHUTHOTO IOJIS.
MarnuTHas IpOHULIAEMOCTb.

[ua- n mnapamarHetuku. ®eppomarHetuku. KpuBas HaMarHuumBaHusA. MarHuTHBIN
rucrepesuc. Touka Kropu

3aKOH IEKTPOMAarHUTHOW MHAyKIMM. CaMOMHIYKLMS, MHIYKTUBHOCTh. B3anmHas
MHAYKLIUSA. DHEPTHUsl MArHUTHOTO TOJIS.

VYpaBHeHust MakcBenia B HHTETpaJibHOHN (opme.

[IpononbHBIE U NIONIEPUEHHBIE BOJIHBI B YIPYrOM cpese. XapakTepUCTUKU BOJIH. Y paBHEHUE
IIockoi  BonHbl.  BonHoBoe — ypaBHenume.  Mutepdepenums  cBera.  Pacuer
MHTEPPEPEHIIMOHHON KapTUHBI OT ABYX UCTOYHUKOB.

WuTepdepeniiyst B TOHKUX MUIeHKax. [1ogocel paBHOro HakiIoHa U paBHOM TonmuHbl. Kobia
Hprorona.

Judpaxius Openenst Ha KpyrioM OTBEPCTUHU M Ha KPYIJIOM HEMPO3pPayHOM JIUCKE.

Hudpaxius OpayHrodepa Ha IIETH.



19. JludpakimoHHas pemeTka 1 ee XapaKTePUCTHKH.
20. IMonspuzanus cera. 3akoH Mantoca. Crenens noisipuzanuu. 3akoH bprocrepa.

3 cemecTp
ouyHas opMa 00yueHus - IK3aMeH
3a04Has (popmMa o0ydeHHs — IK3aMeH
TennoBoe nznydenue. OCHOBHBIE XapaKTEPUCTUKHU TEIJIOBOIO M3ITYy4EHHUS.
3akon Kupxroda. CriekTp 1 3aKOHBI H3Ty4eHHUs1 aOCOTIOTHO YEPHOTO Tena.
KBanToBas runore3a. ®opmyna [lnanka. Onruueckre nupoMeTpbl
dotonsl. Macca u umnynbsce poTona. JlaBneHue cera.
Buemnuit poroaddext. 3akonsr CtoneroBa. YpaBHeHUE DUHIITEHHA.
Dddext KomnrTona.
BonnoBeie cBoiicTBa uactui. [wunore3a ge bpoins. [lmockas BonHa ne  bpoims.
DKCHepUMEHTAIbHBIE MOATBEPKICHUS BOJTHOBBIX CBOMCTB YaCTHII.
8. CooTHomeHus HeomnpeaeneHHocrel I eizendepra.
9. BouHoBas GyHKIMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.
10. VYpasuenue lllpenunrepa. CoOcTBeHHbIe 3HaUCHUS SHEpTrUuu. CoOOCTBEHHBIC (PYHKITHH.
11. JIBmkeHHE CBOOOHOM YaCTHIIBI.
12. Yactuiia B OJHOMEpHOM moOTeHIMadbHOW siMe. KBantoBanue »sHepruu. IlpuHiun
cooTBeTcTBUSA bopa.
13. T'apMOHHMYECKUIA OCLHILIATOP.
14. TIpoxoxaeHHE YaCTUIIBI Yepe3 OTHOMEPHBIN MOTCHITHATBHBIA Oapbhep, TYHHETbHBIN AP hEKT.
15. KBaHTOBO-M€XaHHUYECKass MOJEIb aroMa BoJioposia. KBaHTOBbBIE Unciia 3JEKTpOHA B aTOME
Boslopoaa. Cxema SHEepreTHIeCKuX ypoBHEH atoma Bojoposa. [IpaBmia otbopa.
16. PentrenoBckue Jiyur. CIUTONIHON CHEKTP U XapaKTEPUCTUUECKOE U3JIydeHue. 3akoH Mo3iu.
17. CoctaB u XapaKTepUCTUKU aTOMHOTO sipa. Saepueie cunbl. Jlepext macc. DHeprus CBS3M.
VY nenbHast 3HEPrUs CBS3H.
18. PamnoakTuBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacIaja.
19. Buapl u 3aK0HBI paIMOAKTUBHBIX TTPOIIECCOB.
20. Snepuble peakiuu. 3aKOHBI COXpaHEHUs B siACPHBIX peakuusx. [lenenne saep. Cunres saep.

Nk =

7.2.5. Meroguka  BBICTABJEHUSI OLEHKH TMPH  INPOBEJACHUH
NMPOMEKYTOYHOU aTTeCTALUM

OK3aMeH NMPOBOJAUTCS MO TECT-OUIeTaM, KaX/bli U3 KOTOPBIX coaepkuT 10 Bompocos u
3amaqy. Kaxaplii MpaBWIIBHBI OTBET HAa BOMPOC B TECTE€ OIeHMBaeTcs | Oaiiom, 3amgada
ouenuBaercs B 10 OamioB (5 OamoB BepHOE pelieHHe M 5 OamioB 3a BEpHBIH OTBET).
MakcumalibHOE KOJIMYeCTBO HabpaHHbIX 0amioB — 20.

1. Ouenka «HeynoBIeTBOPUTEIBbHO» CTAaBUTCS B CIydae, €ClIM CTYyAEHT Habpan meHee 6
OaJoB.

2. Ouenka «Y IOBJIETBOPUTEIBHO» CTABUTCS B Clydae, €M CTyIeHT Habpan ot 6 jo 10
OanoB

3. Onenka «XopoIoy» CTaBUTCS B CIydae, ecii cTyAeHT Habpai ot 11 o 15 6annos.

4. Ouenka «OTIMYHO» CTABUTCS, €CJIM CTyIEHT Habpan oT 16 1o 20 Ganios.)



7.2.6 ITaciopT OLIEHOYHBIX MATEPHAJIOB

Ko
KoHnTponupyemble pas3iess A . |HamMeHoBaHMe OIIeHOYHOTO
KOHTPOJIHPYEMOi

TEMbI) JUCIUITIMHBI cpeacTBa
( )I[ H KOMIICTCHIIN pea

Ne o/

1 dusnyeckue ocHoBbl MexaHuku |OIIK-3 Tect
KontponbHbie 3a1anus st
3aIIUThI Ta00PATOPHBIX
pabot
YcTHBIN Onpoc

2 Mexannueckue Kojiebanus u OIIK-3 Tect
BOJIHBI KoHTponbHbBIC 3a1aHus IS
3aIIMTHI Ja00PATOPHBIX
pabor
YcTHbIN onpoc

3 MonexkynspHas pusuka u OIIK-3 Tect
TEpPMOIMHAMHKA KoHnTponbHble 3a1anus st
3aIIUThI Ta00PATOPHBIX
pabot
YcTHBIN onpoc

4 DJIEKTPOMAarHeTu3M OIIK-3 Tect
Kontposnbhble 3aanus uis
3alMThl Ta00PATOPHBIX
pabot
VYeTHbIi onpoc

5 BonnoBas ontuka u kBantoBasi  |OIK-3 Tect
OTITUKA KonTtponbHbie 3a1anus st
3allUThl Ta0OPATOPHBIX
pabot
YCTHBIN onpoc

6 DneMeHThl (PU3UKK aTomMa 1 OIIK-3 Tect
aTOMHOTO si/Ipa KonTponpHbie 3a1aHus ISt
3aIUTHI TAOOPATOPHBIX
pabot
YeTHBIN onpoc

7.3. MeToaguyeckue MaTepHasbl, OIpelessiiomue Mpouexypbl
OLICHUBAHUS 3HAHWI, YMEHH I, HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH

TecTupoBaHue OCYILECTBIAETCS, JUOO TMPH MOMOIIM KOMIIBIOTEPHOH CHCTEMbI
TECTUPOBAHUS, JMOO C HCHOJIB30BAHMEM BBIIAHHBIX TECT-3aJlaHM Ha OyMa)KHOM HOCHUTEIE.
Bpems TtectupoBaHusa 1 akamemumdeckuil 4ac. 3aTeM OCYILECTBISAETCS IPOBEpKA TecTa
JK3aMEHAaTOPOM U BBICTABIIACTCA OLIEHKA COIVIACHO METOJUKHM BBICTABIICHUS OLIEHKHU IIpH
IIPOBEACHUH IIPOMEKYTOYHOHN aTTECTALIUH.

Pemenne craHmapTHBIX 3a/a4 OCYLIECTBISETCSA, JUOO NpU MOMOIIM KOMIIBIOTEPHON
CHCTEMBbl TECTUPOBAHUS, JTMOO C HMCHOJIB30BAHMEM BBIAAHHBIX 3a/1a4 HAa OyMa)KHOM HOCHTEIE.
Bpewms pemienns 3anau 1 akageMuuecknii yac. 3aTeM OCYLIECTBIISIETCS MPOBEPKA PELICHUS 3a1a4
DK3aMEHAaTOPOM U BBICTABIIICTCS OLEHKA, COTJIACHO METONUKH BBICTABICHUSA OLICHKU IIPH
IIPOBEACHUH IIPOMEKYTOYHOHN aTTECTALINH.

Pemenne mnpuiiIagHbIX 3a4a4 OCYILECTBIIAETCS, MO0 MpPHU MOMOILIM KOMIBIOTEPHOMH




CHCTEMBl TECTUPOBAHUS, JTUOO C HMCHOJIH30BAHMEM BBIAAHHBIX 3a/1a4 HAa OyMa)KHOM HOCHTEIIE.
Bpewms pemienus 3anau 1 akageMuueckuil yac. 3aTeM OCYLIECTBIISIETCS POBEPKA PELICHUS 33134
9K3aMEHAaTOPOM M BBICTABISAETCS OLIEHKA, COIJIACHO METOJMKHM BBICTABJICHUS OLEHKU IpU
IIPOBEJICHUH IPOMEKYTOYHON aTTECTALINN.

8 YYEBHO METOJNYECKOE U HTH®POPMAILIMOHHOE
OBECIHEYEHUE JUCIUIIJINHDBI)

8.1 Ilepeyenp y4eOHOH JHUTEpPaTypbl, HeOOXOAUMOW IJA OCBOEHHS
AUCUMUILIMHBI

8.1.1. OcHoBHan JuTEpaTypa

1. CaeaneB U.B. Kypc oOmieii ¢pusuku : B 5 kH.: Yue6. mocooue. Ku. 1 : MexaHuka. -
M. : Actpenb: ACT, 2005. - 336 c. : ui . - ISBN 5-17-002963-2 : 131-00.

2. CaseabeB U.B. Kypc o0meit ¢pusuku : B 5 xH.: Yueb. mocodue. Ku. 2 :
DnekTpru4ecTBO U MarueTusM. - M. : Actpens: ACT, 2005. - 336 c. : ui . - ISBN 5-17-003760-0 :
131-00.

3. CaseaneB U.B. Kypc o6mieit ¢pusuku : B 5 kH.: Yue6. mocodue. KH. 3 :
MonexynspHas pusuka u repmoauHamuka. - M. : Actpens: ACT, 2005. - 208 c. : i . - ISBN
5-17-004585-9 : 131-00.

4. CaseabeB U.B. Kypc o6meit ¢husukn : B 5 xH.: Yueb. mocobue. Ka. 4 : BoiHbI.
Ontuka. - M. : Actpens: ACT, 2005. - 256 ¢. : win . - ISBN 5-17-004586-7 : 131-00.

5. CaseabeB U.B. Kypc oOmieit pusnku : B 5 kH.: Y4ue6. mocooue. Ku. 5 : KBanTOBas
ontuka. AtomHas pusuka. Dusuka TBepaoro tena. dusrnka aTOMHOTO sIpa U JIEMEHTAPHBIX
gactuil. - M. : Actpenb: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.

6. CaseabeB U.B. Kypc obmeit ¢pusuku : B 5 T. : yued. nocodue. T. 1 / Caennes U. B. -
5-e m31. - Cankr-IleTepOypr : Jlanp, 2011. - 352 c. - Kaura u3 xouteknnn Jlans - @usuka. - ISBN
978-5-8114-1207-5. URL: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=704

7. CaseabneB HU.B. Kypc o6mieit ¢pusuku : B 5 1. T. 2 / CaBenbeB U. B. - 5-e uzn. -
Cankr-IlerepOypr : Jlanb, 2011. - 352 c. - Kuura u3 xosnekuuu Jlanp - @usuka. - ISBN
978-5-8114-1208-2. URL: http://e.lanbook.com/books/element.php?pll cid=25&pll_id=705

8. CagseaneB U.B. Kypc o6mieit pmuku. T. 3 / Caenses U. B. - 5-¢ u3n. -
Cankr-IletepOypr : Jlans, 2011. - 224 ¢. - Kaura u3 komuiekuuu Jlans - ®usuka. - [SBN
978-5-8114-1209-9. URL: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=706

9. CaseaneB U.B. Kypc oOmieii ¢pusuku : yueoHoe mocodue : B 5T. T. 4/ CaBenneB U. B.
- 5-e m3x. - Cankr-IlerepOypr : Jlanp, 2011. - 256 c. - Knura u3 komuteknuu Jlanp - Ousuka. -
ISBN 978-5-8114-1210-5. URL.:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=707

10. CaBeabeB U.B. Kypc obmieit pusuku : B 5 1. T. 5/ CaBense U. B. - 5-¢ uzn. -
Canxr-IlerepOypr : Jlans, 2011. - 384 c. - Kaura u3 komnekiuu Jlans - @uznka. - ISBN
978-5-8114-1211-2. URL: http://e.lanbook.com/books/element.php?pll cid=25&pll id=708

11. Tpopumona T.U. Kypc ¢puzuku : Yueb. nocobue. - 15-e uzn., crepeorurn. - M. :
Axanemus, 2007. - 560 c. - ISBN 978-5-7695-4565-8 : 495-00.

8.1.2. /lonotHuTE/IBLHAS JIUTEPATYPA

1. MeToanuyeckne yKa3aHusi K KOHTPOJILHOI padore Nel o ¢pu3uKe JUIsA CTY/ICHTOB
Hanpasjenuss  13.03.02  "JuexkTpodHeprerMka M JJeKTpoTexHuka'  mpoduib
"JeKTPONPHUBO M ABTOMATHKA'" 3204HOl (popMbI 00yueHus [DnexTpoHHbIH pecypc] / Kagd.
¢usuku; Coct.: A. I'. Mockanenko, M. H. I'apmuna, E. I1. Taressauna, H. B. Marossix, T. JI.
TypaeBa. - DnekTpoH. TekcToBele, rpad. naH. (494 KO6). - Boponex : ®I'BOY BIIO
"BopoHexckuii rocyIapCcTBeHHBIN Texunueckuid yausepeutet”, 2015. - 1 daiin. - 00-00..



2. MeTtoanyeckne yKa3aHusi K KOHTPOJIbHOI padore Ne2 o ¢pusmuke 1151 CTYICHTOB
HanpaBjaenuss  13.03.02  «DjekTpo3HepreTuka HW  JJIEKTPOTeXHHKa»  Npoduib
«DJIeKTPONPHUBOA M ABTOMATHKA» 3204HOIi (popmMbl 00yuenus [DnexkTpoHHbIi pecype] / Kad.
¢uzukn; Coct.: A. I'. Mockanenko, M. H. lNapmmna, E. I1. Tatesauna, H. B. Marossix, T. JL.
TypaeBa. - DnekTpoH. TekcToBele, rpad. naH. (432 KO6). - Boponex : ®I'bBOY BIIO
"BopoHexckuii rocyiapcTBeHHbIN TexHudeckuil yausepceuret”, 2015. - 1 ¢aiin. - 00-00.

3. COOpHHK 32124 M METOAMYECKHE YKA3aHUS K BBINOJHEHUIO KOHTPOJIbHBIX PadoT
Ne3-4 crynenrtamm HanpasieHuss 140400.62 "JnexTpoHepreTMka M 3JIeKTpPOTeXHHKa'
(mpopuim "JuekTponpuBoa M aBToMaTtuka', "JiekTpomexaHuka'') 3a04HOI (OpMBI
o0yuenus [DnextpoHHsli pecypc] / Kad. ¢pusuku tBepporo rena; Cocrt.: A. I'. Mockanenko, M.
H. I'apmmna, U. A. Cadonos, T. JI. Typaesa. - DnektpoH. TekctoBble, rpad. man. (0, 75 Mb ). -
Bopounex : ®I'BOY BIIO "BopoHnexckuii TocyaapCTBEHHBIN TexHnueckui ynupepcutet”, 2013. -
1 daiin. - 00-00.

4. COOpHMK 32124 M MeTOAUYECKUE YKA3aHUS K BHINOJHEHUI0 KOHTPOJIbHBIX padoT
Ne 1-2 crynenrammu nHanpasiienusst 140400.62 '"DiaekTpodHepreTuka M 3JeKTPOTEXHUKA'
(mpopusmm  "JaekTponpuBoa U aBromaruka', '"JduexkTpomexanuka') 3aouHoil ¢Gopmbl
o0yuenus [ Dnexrponnsiii pecypc] / Kad. pusuxu; Cocr.: A. I'. Mockanenko, M. H. I'apmuna, 1.
A. Cadponos, T. JI. Typaesa. - DnektpoH. TekctoBsie, rpad. man. ( 1,01 Mb ). - Boponex :
OI'BOY BIIO "BopoHexckuii TOCyaapCcTBEHHBIN TeXHUYeCKUud yHuBepcutet", 2013. - 1 daiin. -
00-00.

5. MeToanuyeckue yKka3aHusi K KOHTPOJIbHOI padore Ne4 o pusuke 1 CTYIEHTOB
Hanpasjgenusi  13.03.02  «DJeKkTpo’HepreTuka W  JJEKTPOTEXHUKA», NpoPuis
«JIEKTPONPHUBO U ABTOMATHKA» 3204HOM (popMbI 00yueHust [InexTponnsiit pecypc] / Kad.
¢usukn; Coct.: A.I'. Mockanenko, M.H. T'apmmna, E.Il. Tatesauna, T.JI. TypaeBa, H.B.
MatoBbIX. - OneKTpoH. TeKCcTOBble, Tpad. man. (598 Ko6). - Boponex : ®I'BOY BO
"Boponexckuil rocyjapcTBeHHbIN Texuuueckuil yausepeutet”, 2016. - 1 daitn. - 00-00.

6. Meroanueckue yKazaHusi K KOHTPOJIbHOI padore Ne3 o ¢pusuke 11l CTYAEHTOB
HanpaBjenuss  13.03.02  «DuekTpo3HepreTuka ¥ 3JeKTPOTEXHHKa», HNpoduis
«JIeKTPONPHUBO U ABTOMATHKA» 3204HOM (popMbl 00yueHus [InexTponnsiit pecype] / Kad.
¢usuku; Coctr.: A.I'. Mockanenko, M.H. Tapmmna, E.Il. Tatesnuna, T.JI. Typaera, H.B.
MaroBbix. - DnekTpoH. TekcToBble, rpad. nman. (119 K6). - Boponex : ®I'BOY BO
"BopoHexckuil rocyjapcTBEHHBIN Texuuueckuil yausepeutet”, 2016. - 1 gaitn. - 00-00.

8.1.3 Meroauueckue pa3padoTku

1. Mexannka [DJIEKTpPOHHBIA pecypc]: METOIMYECKHE YKa3aHUs K BBIIOJIHEHUIO
nabopaTopHbIX paboT 1o gucuuiuinHe «DU3MKa» Ui CTYJCHTOB BCEX TEXHHMUYECKHX
cnenuanbHocTel Becex hopm oOyuenus / ®I'BOY BO "Boponex. roc. texH. yH-T", Kadenpa
¢usuku; coct.: TJL. TypaeBa, A.I'. Mockanenko, E.Il. Tatestnuna, H.B. MaroBsix. - BopoHex:
BopoHexckuii rocy1apcTBEHHbIN TEXHUUYECKUN yHUBepcutTeT, 2021. - DIEeKTpOH. TEKCTOBBIE U
rpa¢. nanusie (832 KO).

2. MoJaekyasipHas ¢puszuka u tepmoaunamuka [Tekcr] : yuebHoe nocobue / ®I'bOY
BO "Boponex. roc. TexH. yH-T". - BopoHex : BopoHeXCKHil ToCcy1apCTBEHHBIN TEXHUYECKUI
yauepcuret, 2018. - 90 c. - bubnuorp.: c. 87 (12 nass.). - ISBN 978-5-7731-0696-8 : 350 »k3.

3. MoJiekyasipHasi (pu3nka U TepMOANHAMMKA [DJIEKTPOHHBIN pecypc|: METOAUYECKUE
yKa3aHMs K BBITIOJIHEHUIO J1a00paToOpHBIX paboT mo nucuuiinie «Pu3nuka» s CTYAEHTOB BCeX
TEeXHUYECKUX crieruanbHocTelt Becex popm obyuenust / PT'BOY BO "Boponex. roc. TexH. yH-T",
Kagenpa ¢usuku; coct.: T.JI. Typaea, A.I'. Mockanenko, E.Il. Taresuuna, T.B. [lyboBurkas,
H.B. Marossix, O.1. PemusoBa. - Boponex : BopoHexckuil rocynapCTBEHHbIH TEXHUYECKHM
yHuBepcureT, 2021. - DneKTpoH. TeKcToBbIe U Ipad. naHHbIe (824 KO).

4. Meroauyeckne YyKazaHus K Ja0opaTopHbIM padoraM 1m0  pasjely
"JuexTpudecTBo' McHMIUIMHBL  "®u3nka'" UIA  CTYAEHTOB BCeX HANpPaBJIEHMH,
crnenuagbHocTeid U opm odyuenuss [DnextponHsii pecypc] / Kad. d¢usuku; Coct.: A. T.



Mockanenko, T. JI. Typaesa, H. B. MatoBsix, A. ®. Turapenkos, 1. A. CahoHOB. - DIeKTpOH.
TekcToBbIe, rpad. maH. ( 1 MO ). - Boponex : ®I'BOY BIIO "Boponexckuii rocynapcTBeHHBIH
texHudeckuit yausepcutetr”, 2013. - 1 ¢aiin. - 00-00.

5. KsantoBas ¢u3nka [DieKTpoHHBIM pecypc] : METOAMYECKHME YyKa3aHUs K
BBINOJIHEHUIO JTAaOOPaTOpHbIX paboT mno aucuumiinHe «®usuka» s CTYAEHTOB BCEX
TEXHUYECKUX crieruanbHocTelt Becex ¢popm obyuenus / PT'BOY BO "Boponex. roc. Texs. yH-T",
Ka¢. ¢usuku; coct. : A.I'. Mockanenko, E.Il. Taresuuna, T.JI. TypaeBa, O.C. Xabaposa. -
Boponex : BopoHexckuil rocyiapCTBEHHbIH TeXHMUYECKMH yHHBepcuteT, 2021. - DiuekTpoH.
TekcToBbIe U Tpad. nanusle (1,51 M6).

6. ®u3nKa MOJYNPOBOJHMKOB [DJIEKTPOHHBIN pecypc]: METOOMYECKHE YKa3aHUs K
BBINOJIHEHHUIO JTAOOPATOpHBIX paboT mo aucuumuinHe «®du3uka» sl CTYIAEHTOB TEXHUYECKHUX
cnenuaibHocTel Bcex ¢opm obdydenus / ®I'bOY BO "Boponex. roc. texH. yH-1t", Kad.
¢busuku; coct. : A.I'. Mockanenko, E.Il. Taresauna, T.JI. TypaeBa, O.C. Xabaposa, E.A.
BosropbkoBa, A.W. [lonnoB. - Boponex : BopoHexckuii rocynapCTBEHHBIH TEXHUYECKUUN
yHuBepcuteT, 2021. - DnekTpoH. TeKkcToBbIe U Ipad. manHbie (996 KO).

8.2 Ilepeuenbr MHPOPMAUMOHHBIX TEXHOJOTMH, MCNOJIb3YeMbIX TMPH
OCYLIECTBJICHUN 00pa30BaTeJIbHOI0 Mpomecca MO0 AUCHMILUIMHE, BKJIIOYas
nepeYyeHb  JIMIEH3MOHHOI0  NPOrpaMMHOr0  o0ecle4eHUsl, PecypcoB
HH(OPMAIMOHHO-TEJICKOMMYHUKAIIMOHHON ceTH «MHTEepHET», COBpEeMEHHBIX
Nnpo¢ecCHOHAIBHBIX 023 TaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. DaexkTponHnas uHdpopmanmoHHasi odpasoBareinbHas cpeaa BI'TY, xox nocryna:
http://eios.vorstu.ru/

2. KomnbrorepHble NpakTH4ecKue padorsbl:
— ABTOMaTH3MpoBaHHas 00pabOTKa pe3yabTaTOB U3MEPEHUN B 1a00paTOPUN MEXaHUKU
— MHccenepoBaHue 3JIEKTPOCTaTUYECKOTO OJISI TOYEYHBIX 3apsiiOB
— Jludpakuus MUKpOUaCTHI] Ha LN
— IlpoxoxaeHne MUKpOUYaCTHILl CKBO3b MOTEHIMAJIbHBIN Oapbep
— Pacuer napameTpoB IBWXEHUS Teja, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY
— Pacuer mapameTpoB 3aTyxaromux KojaeOaHuit
— Pacder nmapaMeTpoB BBIHYXKJICHHBIX KOJIEOaHUI IO PE30HAHCHOUN KPUBOU
— Pacuer napamerpos nukna Kapao
— MHccenenoBanue perlakCallMOHHBIX SIBJICHUH IIPU 3apsJie U pa3psaie KOHACHcaTopa

3. MyabsTuMeuiiHbIe BHACO(pPAarMeHThI:

Wutepdepennus cBeta

Hucnepcus ceera

Paccesnue cBera

[Tonsipuzanus cBeTa Mpu OTPAKEHUU
[Tonspu3zanus cBeTa npu paccestHuu
Bparenue niaockocT noasipu3aium
K.D. lnonkoBckuit

MakeT BOJIHBI

Pe3onanc B TpyOe

Crosune BOJIH

3akon Kupxroda

Muumoe n3o0paxxeHue

3akoH Penes

Hckpusnenue myda Bomuzu ConHila

[laBienue ceta
Hudpaxmus ceera

JIBoliHOE Ty4denpesoMiIeHHe
PaccesHue nonspu3oBaHHOTO CBETa
MaremaTtnuecknue MasTHUKU
Bonsanoii Hacoc

DneKTpoan3

3amyck kopabus «Bocrtok 1»
MKC

«MHUP»

Jleonos B kocmoce HTATJI
Kpsiio camosera
Hesecomoctn

PakerHas yctaHOBKa



O6pasoBanue paayru

XoJ jtyda 1o noBEepXHOCTHU pazjena
CkopocTtsb cBeTa

[ennas peakuus

DneMeHTapHbIe YaCTULIbI

Atom

ATOMHBIN B3pbIB

Bo30Oyxnenue aroma
BoiHyX1€eHHOE H3NTydeHue
CrioHTaHHOE M3JTy4YeHHEe aToMa
I'na3

JlaBlieHHE cBeTa

Tpysus

PenTrenoBckoe u3aydeHue MEeKTPOHOB
JlazepHbIit quck

ConHevHOE 3aTMEHHUE
TypOopeakTUBHBIN ABUTATENb
UYeproObuibekass ADC
DJIEKTPOTeHEPATOP

PaxeTHsrIii 3amm

Camouner CY-27

Beproner MU-28

Tank

TaHK ¢ TUPOCKOIIOM
Pe3onaHc B MEXaHHMYECKHX CHCTEMaX
OmnsiThl Pezepdopna
OmnpiTel CTONCTOBA

Ombltel JIeOeneBa
Pacnpenenenune bonpumana
Pacnipenenenne Makcsemna
JlmamMarHeTUKHU
[TapamarueTuku

Kuakue KpucTasibl
CBeTOBOI

CoJiHeuHasi KOpoHa
CoJIHEeUHBI BETEp

®dazoBasi CKOPOCTh
[TonynpoBoaAHUKH
DJIEKTPOMOTOP

4. MyabTuMeauiiHble JIEKIIMOHHbIE IeMOHCTPAIIUU:

OtHocuTenbHOCTD ABMKEHHUs. [IepeMenienue u ckopocTb. CKOPOCTh U YCKOPEHHE.
PaBHOycKOpeHHOE IBIKEHHE Tela. [[BrkeHue Tena, OpoIIeHHOTO MO/1 YIJIOM K TOPU30HTY
Nmnynece Tena. Yopyrue u Heynpyrue coynapenus. CoynapeHus yrpyrux mapos.

PeaxTnBHOE ABIDKEHIIE

I"apmonnueckue konedanus. Konebanus rpysa Ha npyxuHe. MareMaTH4eCKUil MasgTHUK.
[IpeBpaienus s3Heprun npu kojaedanusx. BeiHykeHHbIE KOeOaHUs

[IpoonbHbIE 1 TIONIEpeUHbIe BOJIHBI. HOpManbHbIE MOIbI CTPYHBI

Kunernueckast Monens uneanbHoro raza. Juddysus razos. Pacnpenenenue Makcernna
N3oTtepmbl peanpHOro rasa. Mcnapenue n kKoHaeHcanus

Tepmonnnamuueckue nukisl. [ukn KapHo

OHTponus U Ga30Bble MEPEeX0/bl. ATperaTHble COCTOSHUS
B3aumoeiicTBIE TOUEUHBIX 3apsi10B. DIEKTPUUECKOE 110JI€ TOUCUHBIX 3aps/I0B.

JIB>xeHue 3apsjia B 3JEKTPUUECKOM TI0JIe

PamMka ¢ TOKOM B MarHUTHOM 110J1€. MarHUTHOE 110JI€ KPYTOBOTO BUTKA C TOKOM.
MarsauTtHoe 1ose npsmMoro Toka. MarHuTHOE 10JI€ COJICHOM A

JIBrxeHue 3apsia B MAarHUTHOM IoJie. Macc-criekTpoMeTp

OnexTpoMarauTHas uHAyKuusA. Oneitel @apanes. I'eHeparop nepeMeHHOTo TOKa
CBo6oanbie kosebanus B RLC xontype. Boinyxaennsie konebanus B RLC koHType
Konbua Hetorona. Marepdepennnonnsiii onbIT FOHra

Judpaxius ceera. 3oubl @penens. JndpakiMoHHbIN npeen pa3peiieHus.

JudpakimonHas pemerka
ITonapuzanus ceera. 3akoH Mamtoca

®otorddext. KomnroHoBckoe paccesHue. M3nyyenne abcoIloTHO YepHOTo Tesa
BomxHoBble cBolicTBa yactuil. Judpakiums 3m1eKTpoHOB

[Toctynatel bopa. KBanTOBaHME 3MEKTPOHHBIX OPOUT. ATOM BOJOpOIa

Snepusie npeBparnienus. Snepusiii peakrop. CuHTE3 renus. JHEPrusi CBSI3U sAEp
MonenupoBanue 3¢dexra Xomna. MoaenupoBaHue nepexo 0B dJIEKTPOHOB B

MMOJIYIIPOBOAHUKAX



5. lIporpamMmmHoOe obecniedeHHe KOMIBIOTEPOB /UISA CAMOCTOSITE/IbHON M ayANTOPHOM

padoThI:

Omnepannonnsie cucteMbl cemeiictBa MS Windows;

[Takets! nporpamm cemeiictea MS Office;

[Taxets! oducHbIx mporpamm Open Office;

[Tporpamma npocmoTpa daiinos DjView;

[Tporpamma npocmoTpa daiinos popmata *.pdf Acrobat Reader;
Wutepner-6paysepsl Mozilla Firefox, Google Chrome

6. UcnoJsib3yemble 3JIEKTPOHHbIe O0H0JHOTEYHbIE CHCTEMbI:

Monyns kauroo6ecneueHHoctd AUBC «MAPK SQL», kon goctyna:
http://bibl.cchgeu.ru/provision/struct/;

YHuBepcurerckas OnbamoTeKa OHIAMH, KO AocTyna: http://biblioclub.ru/;

ObC UznarensctBa «JIAHBY, K01 moctyma http://e.lanbook.com/;

OBbC IPRbooks, kox moctyna: http:// www.iprbookshop.ru;

HayuyHas dnekTpoHHas ouomuoreka eLIBRARY.RU, kon nocryna: http://elibrary.ru/.

7. UudopManmoHHble CIPABOYHbIE CHCTEMbI:
noptai (enepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTebHBIX CTAH/IAPTOB BHICIIETO
obOpasoBanwus, Ko goctyna http://fgosvo.ru;
€MHOE OKHO JIOCTyIa K 00pa30BaTeIbHBIM pecypcaM, KoJ goctyma http://window.edu.ru/;
OTKpBITBIN 00pa3zoBarenbHbIi pecypc HUAY MUDU, kon noctyna http://online.mephi.ru/;
OTKpbITOE 00pa3oBaHue, Ko gocrtyma: https://openedu.ru/;

¢$uszmaeckuit HOOPMAITMOHHBIN TTOPTal, Ko mocTyna: http://phys-portal.ru/index.html

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXO/INMASA J1JIA

OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

1. Cl'IeIII/IaJ'II/IElI/IpOBaHHbIe JICKIIUOHHBIC Ay IUTOPHUHU, OCHAILICHHAA O6OPYI[0BaHI/IeM JUIA

JEKIIMOHHBIX  JEMOHCTpalluii M  NPOEKIIMOHHOW  ammapaTypoil  (ydueOHble  KopIlyca,
pacmoJioeHHbIe 1o aapecam: MockoBckuii mp., 14, MockoBckuii ip., 179)

2. YueOHble J1a00paTOPUHU, OCHAIIIEHHBIE HEOOXOAUMBIM 000PYIOBaHUEM:
2.1 Y4eOnas Jsaboparopusi “MexaHuka M MoJekyJasipHas ¢usuka” (ayn. 320,

y4eOHBIH KOPITyC, PaCcHOJIOKEHHBIH MO aapecy: MOCKOBCKHA Ip., 14):

OaJITUCTUYECKUI MasTHUK C HAOOPOM ITyJIb;

MaliMHa ATBY/A;

YCTAaHOBKA JUIs OTIPE/ICICHUS YIPYTUX XapaKTePUCTHK MAaTEPUATIOB;
YCTAHOBKA JUIsl MCCIICI0BAHUE BMKEHUS T B XKHUIKOCTSX;
TpUUISPHBIN TOABEC ¢ HAOOPOM JHCKOB;

MasgTHHK MakcBena;

TMPOCKOTI,

bu3nvecKuil 1 ynpyruii MasiTHUKH;

3BYKOBBIE T€HEPATOPHI;

CTEH/IbI /17151 BBIIOJIHEHUS JJAOOPATOPHOT0 MPAKTUKyMa IO MOJIEKYJISIpHOH (hu3nke u
TEPMOJANHAMUKE;

CreMalIn3upOBaHHas MeOellb, KIIacCHas JOCKa



2.2 YueOHas nalopatopus “JiaekTpomMarHetrusM. BoaHoBas onTmka” (ayn. 326,

y4eOHBIH KOPITyC, pacHoIOKEHHBIH MO aapecy: MOCKOBCKH p., 14):

CTEH/I Ul U3MEPEHUs TOKa 3apsIKU/Pa3psaKi KOHIEHCATOPA;

MocTuk CoTH;

CTEH/IbI JJIs1 UCCIIEJOBAHUS TapaMEeTPOB MPOCTEHIINX AIEKTPUUECKUX LIeTIeH;
MarHeTpoH;

COJICHOUJI;

Ha0Op KaTyIIeK HHAYKTUBHOCTH;

ocuuiiorpag;

CTEH/IbI /1151 UCCIIEOBAHUS SJICKTPOMArHUTHBIX KOJIeOaHUH;

ycTaHOBKa JuIsl HabmoaeHus koJyiel, HprotoHa;

HCTOYHUKHU CBETa, HA0Op AM(PAKIIMOHHBIX PEIIETOK, ONTHYECKasi CKaMbsl, OJISIPU3ATOPHI;
CIeLMaIM3UpOBaHHas MeOellb, KJIacCHas J0CKa

2.3 YueOHas jgadoparopusi “@u3uka TBepaAOro reja. Atomaas ¢pusuka”, aya. 319

(yueOHBIN KOPITYC, pacIoI0KEHHBIHN 10 aapecy: MockoBckui np., 14):

OTNITUYECKUI TTUPOMETP;

CTEH/IbI [Tl MCCTIeIOBAHUSI BHYTPEHHET0 U BHEITHEro GoTodddexTa;
CIIEKTPOMETD;

CTEH/JIbI JUIsl KCCIIEI0BAHMUS ITPOBOAMMOCTH B MOTYIIPOBOHUKAX;
CTEH/IbI JUTSl MCCTIEIOBAHUS SIBJICHUS PaJHOAKTUBHOCTH;
CrHelHaTu3upoBaHHas MeOellb, KJIaCCHAsl TOCKa.

3. ucnJieiiHblil KJace, OCHAIICHHBI KOMITHIOTEPAMHU C HEOOXOIUMBIM MPOTPaMMHBIM

obecrieuenuem ayn. 324, 322 (yueOHBIN KOPITYC, PACIIOJIOKEHHBIN 10 anpecy: MOCKOBCKUH mp.,

14).

4, AyI[I/ITOpl/IPI AJist  IIPOBEACHUA TNPAKTHUYECCKUX 3aHﬂTI/[I7[, O6OPYJIOBaHHBIe

MIPOEKTOPAMH, CTAITMOHAPHBIMU SKPAaHAMH ¥ MHTEPAKTUBHBIMU JTockamMu (MoCKOBCkuit mip., 14 u
MockoBckuit mip., 179)

5. lHomeneHus AJIs1 CAMOCTOATEIBLHOMH PadOThI CTY/ICHTOB:!

ayn. 324 (y4eOHbIN KOpITyC, pacloJIOKEHHBIH 1Mo aapecy: MockoBckuit nip., 14);
OnbMMoTeYHbIH 3ai (yueOHBIH KOPITyC, PACIOJIOKEHHBIH MO aapecy: MOCKOBCKHMA Tp.,
14, 1 stax);

YUTAIBHBIN 3271 (y4eOHBIH KOPITYC, pacoJI0KEeHHBIN 10 agpecy: MocKkoBckui mp., 14,
ayn 203)

6. ITomerenus 1Jisi XxpaHeHUsi U 00CayKUBaHUs o0opyaoBaHusi: ayn. 316 (yueOHbIi

KOPIILYC, pacIoJIO;KEHHBIN o ajxpecy: MockoBckuii mp., 14)

7. HaTtypHbIe JIeKIIMOHHbIE JeMOHCTPALUM:
3aKOH COXpaHEHMsI UMITyJIbCa

Ckambs JKykoBckoro

Masarauk Makcsemna

I'mpockon

Mopenb MOMEHTa CUJIbl OTHOCUTENIBHO TOYKHU U OCU
[TpuGop st IeMOHCTpAIMK Ta30BBIX 3aKOHOB
OnexTpodopHas MauHa

Moens cTosSuer BOJIHEI

Ha6op omnbIToB 1o uHTEpEepeHIIn CBeTa



— Habop onbIToB 10 AHdpakiuy cBeTa
— Habop onbITOB 1O MOJSPU3ALUM CBETA
— Mopenb noaspU30BaHHOTO CBETA

— Hab6op nmo ¢mroopecuennnm

— Kawmepa Bunscona

10. METOJIMYECKHUE YKA3ZAHUS J1JIS1 OBYYAIOIMXCS MO
OCBOEHUIO JIUCIHUATIIMHBI (MOYJIS)

Jlo Hayaja u3yyeHus AMCUUINIUHBI HEO0X0IUMO:

- 03HAKOMUTHCS ¢ TIPABOBOIl 0a30ii, ycTaHaBiIMBaroUeil TpeOOBaHUS K peasin3aluu
OIIOII, ucnonb3yst ”HPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI U (MJIH) BHYTPUBY30BCKOE CETEBOE
OKPYKEHUE;

- MOJIyYUTh ~ JIOTHH W M[apoiab Ui JOCTyna B DJIEKTPOHHYIO
nHpopMarmoHHO-00pa3oBaTenbHyto cpeay BI'TY;

- py HEOOXOJMMOCTH MOJIYYUTh OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEpATypy, a
TaKke yueOHO-METOAMYECKHE MOCOoOus, H3JaHHbIe Ha OyMa)KHOM HOCUTENE, B YIeOHO-HAYIHOU
o6ubmuorexke BI'TVY.

B npouecce ocBoeHus JUCHUMILUIMHBI 00y4aI0IIUMCH HEOOX0UMO:

- MoceIaTh yueOHble 3aHATHS;

- MPOUTU MHCTPYKTaX IO TEXHUKE Oe30MacHOCTH B J1abOpaTOpuu, B KOTOPOM
BBITIOJIHSOTCS JTaOopaTOpHbIE PabOTHI;

— BBITIOJTHATH 33JIaHUs, TPETYCMOTPEHHBIC HACTOSIIEH pabouel mporpaMmoii;

- CaMOCTOSITENILHO ~ MCIOJb30BaTh  OCHOBHYIO U TNpH  HEOOXOAMMOCTH
JIOTIOJTHUTETLHYIO YU4eOHYIO JIUTEPATypPy, HEOOXOAMMYIO JIJIsi OCBOCHUS AV CIIUTITUHBI;

- UCII0JIb30BAaTh  pecypchl  MH(POPMAIMOHHO-TEIEKOMMYHUKALIMOHHOW  CETH
«HTEepHET», HEOOXOIUMBIE JJISi OCBOCHMSI AUCLUIUIMHBI U y4eOHO-METOIMYECKOe 0OecTeueHne
JUISL CAMOCTOSATEIBHON pabOThl 00yJarOmMUXCs O JUCLUILIUHE.

IMocjie oxkoHYAHUSI M3Y4YEeHHS JAUCHHUIIMHBI HEOOXOAMMO IMPUMEHSTH TOJTyICHHBIC
3HAHUA U HpI/I06p€T€HHI>Ie HABBIKU U YMGHI/IH HpI/I I/I3yIICHI/II/I CJIGILYIOHII/IX JOUCIUIIIINH yqe6Hor0
mrana OIIOIT:

- TEOPETUYCCKUE OCHOBBI AIEKTPOTCXHHUKH;

- TeopeTUYecKasi MeXaHUKa.

Buja yueOHbIX 3aHATHIT JlesiTeJIbHOCTD CTY/ICHTA

Jlexius Hammucanue KOHCIIEKTa JICKITUMN: KpaTkKo, CXEMaTH4HO,
MOCJIEJIOBATEIbHO (UKCUPOBATH OCHOBHBIC TIOJOXKEHUS, BBIBOJIBI,
bopMymTUPOBKH, 0000IIEHHUS; MMOMEYATh BAXKHBIE MBICIIH, BBIICIATH
KJIIOYEBBIE CJIOBA, TEpMHUHBI. [IpoBepka TEpMUHOB, IOHATHH C
IIOMOILBIO SHLMKIONEAUM, CIIOBAPEN, CIPABOYHUKOB C BBIIIHCHIBAHUEM
TONKOBaHWW B TeTpaib. (OOO3HAUY€HHWE BOMPOCOB, TEPMHUHOB,
Marepuaia, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, IIOUCK OTBETOB B
pEeKOMEeHlyeMOl Jreparype. Eciam  camoCTOSATEIbHO HE yJIaercs
pa3obpaThCcsi B Marepualie, Heo0X0auMo chopMyIHpoBaTh BOTPOC U
3aaTh IPENOJABATEII0 HA JIEKI[MU WUJIM HA MPAKTUYECKOM 3aHSTHU.

[TpakTuyeckoe KoHcnekTupoBaHue  peKOMEHIyeMBIX HCTOYHHMKOB. PabGora c
3aHATHE KOHCIIEKTOM JIEKLIUH, OJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIpOCaM,
IIPOCMOTP peKoMeHAyemMou nurepaTypsl. [IpocimymuBanue aynno- u

BUJI€03aIUCen o 3aJJaHHOM Teme, BBINOJIHEHHE

pacquHo—rpa(queCKHX 3a,[[aHPII>i, pCeHICHUC 3a/1aY 110 aJITOPUTMY.




JlaGopatopHnas pabota

JlaGopaTopHble ~ paOOTBI ~ TO3BOJSIOT ~ HAYYUTHCS  NPUMEHSTH
TEOPETHYECKHE 3HAHUS, IIOJIyYCHHbIE Ha JIGKIMU NpPU PELICHUU
KOHKPETHBIX 3agad. YtoObl Haubosiee paLMOHATIBHO U  TOJHO
UCIOJIb30BATh BCE BO3MOKHOCTH J1a00PATOPHBIX IS TOATOTOBKH K HUM
HEOOXOJMMO: cIeyeT pa300paTh JEKIHIO 0 COOTBETCTBYIOIIEH TEME,
03HAKOMUTCSI C COOTBETCTBYIOIIMM pa3/eioM yueOHHKa, popadoTaTh
JOTIOJIHUTENIBbHYIO JINTEPAaTypy M MCTOYHUKH, pPEIIUTh 3aJaud |
BBINOJIHUTH JIPYTUe MUCbMEHHbIE 3a1aHusl.

CamocTrosTenpHast
paborta

CamocrostenbHas paboTa CTYIEHTOB CIOCOOCTBYET TIIyOOKOMY
YCBOGHHMS ~ y4eOHOro  MaTepuansa W Pa3BUTHIO  HaBBIKOB
caMm000pa30BaHMUS. CaMmocTtosiTenbHass ~ paboTa  mpearnojaraer
CJIETyIOIIIE COCTABIISIONIUE:

- pabota ¢ TeKkcTamu: y4eOHUKaMH, CIIPAaBOYHUKAMHU, TOTIOTHUTEIBHOM
JTUTEPATypOi, a TaKkxke MpopaboTKa KOHCIIEKTOB JICKITU;

- BBITIOJIHEHUE JIOMAIIIHUX 3a/IaHUH U pacueToB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSTETIbHOTO N3YUEHUS;

- yuactue B paboTe CTyJIeHUeCKUX HayYHBIX KOH(PEpEeHIUH, OMUMITHA/;
- MOATrOTOBKA K MPOMEKYTOYHON aTTeCTalllu.

IToaroroBka x
MPOMEKYTOUHOMN
aTTecTaluu

['0TOBUTBCS K IPOMEKYTOYHON aTTECTAIlUH CIIEAYET CUCTEMaTHUECKH,
B TEYCHHUE BCEro cemecTpa. VIHTEHCHBHas TMOATOTOBKA JIOJDKHA
HAYaThCsl HE MO3JHEE, YeM 3a MECSII-TOJITOpa JI0 MPOMEKYTOYHON
arrecTanuu. /laHHBIC TIEpe] IK3aMEHOM, 3a4€TOM C OLIEHKOM, 3a4€TOM C
OIIEHKOM, 3K3aMEHOM, IK3aMEHOM, AK3aMEHOM TpH JHS d(h(EeKTUBHEE
BCETO HCIIOJIb30BATh ISl IOBTOPSHHS M CHCTEMATU3AIMH MaTepraa.




