Hanpasnenue noocomosxu 09.03.01 « Hugopmamura u ebl4uciumenbHas mexHuKa»

. Ehie
IIpoghunv noozomosxu «Ilpozpammmoe obecneuenue cpedcme eblUUCIUMENbHOU MEXHU- ( ; DUAHAD
KU U A6MOMAMUZUPOEAHHBLX CUCTIEM) iy .
PIT B1.B.5 «@usuxay m M _

[Ipunoxenue PII/] b1.b.5

®uiman eaepaabHOro rocyiapcTBEeHHOro 0101KeTHOr0 00pa3oBaTeIbHOI0 YUpeKIeHUs
BbICILIEr0 00pa30BaHUA
«HaunoHanbHbIH Hccaea0BaTeNbCKHI yHUBepcuTeT « MW
B I. CMoJIeHCKe

oAty BLPZK)IAI()
3am, ﬂnpcmopa 4
([HLIIHdJIa CDI“BOY RO <<Hl/ly «MDH»
B P CMOTCHCRES =¥

PABOYAS NPOT'PAMMA JUCHUIIJIMHBI

OU3UKA

Hanpasjenue nogrorosku: 09.03.01 Mndopmarnka M BLIYMCIUTEIbHASI TEXHUKA

po¢puias noarorosku: Ilporpammuoe odecriedyeHne CPeACTB BbIYNCIUTEILHON TeX-
HUKH M ABTOMATU3UPOBAHHBIX CHCTEM
YpoBeHb BbICHIEro 00pa3oBaHus: 0aKaJaBpuaT

HopmaTuBHbIii cpok o0yueHusi: 4 roga

d®opma 00yueHHsI: OUHASA

Cmouenck - 2016 r.

1. MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 00y4eHUs MO AUCLUMNIIMHE, COOTHECEHHbIX
C NNlaHUpyeMbIMU pe3ynbTaTaMn OCBOeHUs1 o6pa3oBaTesibHOM NporpaMmbi

Lleabio ocBOeHUsI TMCUMIIMHBI SBIISETCS MPUOOPETEHNUE TEOPETUYECKONW U MPAKTUYECKON MOJI-
TOTOBKH, MO3BOJISIFOIIENH OPHUEHTHPOBATHCS B HAYUYHO-TEXHHUYECKON MH(OpMAIMU M HCHOJIb30-
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BaTb HOBBIC (1)I/ISI/I‘I€CKI/I€ IIPUHLUIIBI; q)OpMI/IpOBaHI/Ie B IIpoOLECCC U3YyUYCHUsI KypCa HAYHYHOI'O
MBIIIJICHUA W MHPOBO33PCHUA, B YACTHOCTH, ITOHUMAHUA I'paHUL IMPUMCHUMOCTU PA3JIMYHBIX
(bPISI/IqGCKI/IX HOHHTHﬁ, 3aKOHOB, TeoprI, MO,I[GJ'IGfI, YMCHUA NPABUJIIBHO OUHCHUBATHL HOCTOBEP-

HOCTb PE3YJIbTATOB 3KCIICPUMCHTAJIbHBIX W TCOPCTUYUCCKHUX I/ICCJ'IGI[OBaHI/Iﬁ 10 HAaITpaBJICHHUIO
23.01.00 «HAnghopmamuxa u 8b14uciumenbHas mexHuxay

MOCPEJICTBOM OOECTIeUeHHsI ATanoB (OPMUPOBAHHS KOMIETeHIMM, mpemycmorpeHHbix ®I'OC B wyacTu
MPEJCTABICHHBIX HUYKE 3HAHUN, YMEHUN U HABBIKOB.

3anaann AUCHUIIIMHBI ABJISCTCA U3YUCHUC MMOHSTHIHOI'O alrapara JUCHUIIJIMHBI, OCHOBHBIX TCO-
PETUYCCKUX MOJIOKECHUIN U MCTOJ0B, IIPUBUTHUC HABBIKOB IIPUMCHCHUA TCOPCTHICCKUX 3HAHUU JJIA pCHICHUA
MPAaKTUYCCKUX 3aa4.

I[I/ICI_II/IHJ'II/IHa HaIlpaBJICHA HAa (bOpMI/IpOBaHI/Ie CJICAYIOIINX KOMHGTGHHHﬁI

e OK-7 - cnocOOHOCTBIO K CAMOOPTaHU3AINY U CAMOOOPAa30BAHUIO.
B pesynbpTaTe 0CBOGHUS AUCHUIUIMHBI CTYIEHT JI0JIKEH
3HaTh:
- c1ocoObI M METOIbI 0000IIICHM S, aHATTN3a, BOCIPHUITHS HHGOpMaIIUN
Ymern:
- BOCTIIpUHUMATh HHGPOPMAIHI0, 000011aTh, aHAIM3UPOBATh, CTABUThH €I U BHIOUPATHh MYTH HUX
JOCTUKEHUS
Biaagers:
- He0OXOIMMOM 17151 ocBoeHMS (u3KKK HH(pOopManuei 1t ee 0000IIeH s, aHAIHM3a U TTOCTAaHOBKH
3aJ1auH.
- croco0amMy OPUEHTALMU B UCTOUYHUKAX MHPOpMauu (KypHAJIbI, CAalThl, 00pa3oBaTeIbHbIE IPO-
IPaMMBbl)

e OIIK-4 - crtocCOOHOCTBIO y4acCTBOBATh B HACTPOMKE M HAIAIKe MPOrpaMMHO-aNNapaTHBIX KOMILICK-
COB.
B pesynbTaTe 0ocBOCHUS AUCIUIUIMHBI CTYACHT IOJDKEH
3HaThB:
- OCHOBHBIE METOIbI U MOJIENTH COBPEMEHHON (DU3MKH
Ymers:
- BOCIIpUHUMATh HH(OpMaIKto, 00001aTh, aHATU3UPOBATh, CTABUTH IEJIA U BBIOMPATH MMYTH UX
IOCTHIKEHHUS
- UCTIOJIB30BaTh JJIS PEIICHUS KOHKPETHBIX MPOPECCHOHABLHBIX 3a71a4 (PU3UKO-MaTeMaTHICCKUI all-
napar
Baaners:
- CUCTEMOU Hay4YHBIX 3HaHHI B 007acTH (DU3HKH,
- UBHKO-MaTEeMaTHYCCKUM aIllapaToM JUIsl pEIICHUS] KOHKPETHBIX TPO(EeCCHOHAIBHBIX 3a/1a4.

e [IK-3 — cnocoOHOCThIO 0OOOCHOBBIBATH MPUHUMAEMBIE MPOCKTHBIC PEIICHUS, OCYIIECTBISITh MOCTa-
HOBKY U BBINOJIHATH SKCIIEPUMEHTHI IO ITPOBEPKE KOPPEKTHOCTH U 3P (HEKTUBHOCTH.

B pe3ynbTaTe 0OCBOCHUS AUCHUIUIMHBI CTYICHT JIOJIKCH:
3HaTh
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- OCHOBHBIE 3aKOHBI MEXaHUKH, MOJIEKYISPHON (DU3UKH U TEPMOJUHAMUKH, OCHOBHBIE 3aKOHBI JJICK-
TPOCTATHKH, MOCTOSIHHOTO TOKA, 3JIEKTPOMArHeTU3Ma, YpaBHEHHUsI KOJIeOaHUN M BOJTHOBBIX IMPOIEC-
COB.

- METOJIMKY TMPOBEICHUS IKCIIEPUMEHTA

- U3MEPUTEIIbHYIO alMaparypy

Ymern:

- BBITIOJIHATH JT1a00paTOpHBIE U3MEPEHMsI, 00padaThIBaTh M MPEACTABIATh PE3YIbTATHI TAOOPATOPHBIX
M3MEPEHHI C IPUBJICUEHUEM COOTBETCTBYIOIIEIO MAaTEMaTHIYECKOTO anmapara;

-pemarb KOHKpPETHbIe (pU3MYecKue 3a7auu, BBIACISATh KOHKPETHOE (PU3MUYECKOE COJEpKAHUE B IMPH-
KJIQJIHBIX 3aJa4ax Oyayiei 1esTelbHOCTH

Baagers:

- CHCTEMOM Hay4YHBIX 3HAHUH B 001acTH PU3MKH;

- HaBBIKAMU CaMOCTOSITEILHOM paOboThI B 001acTH (PU3UYECKUX HCCIIEIOBAHMI;

2. MecTo AucUUNNMUHLI B CTPYKTYpe obpa3oBaTenibHOW NporpamMmmbi

JlucuumuimHa OTHOCHUTCS K 0a30BOI YacTH MaTeMaTHYECKOr0 U €CTECTBEHHOHAYYHOTO IMKJIA OCHOB-
HOI 00pa3oBaTenbHOI MporpaMmbl TOATOTOBKU OakanaBpoB 1o HampasieHuto 09.03.01 (230100) «HUudop-
MaTWKa W BBIYMCIUTENbHAS TEXHHKa» (MPOQIIb MOATOTOBKH «BBIYHCINTENbHBIE MAIIWHBI, KOMILICKCHI,
CHUCTEMBI U CETH»)
B cooTrBeTcTBHM ¢ y4eOHBIM IJIAHOM JUCIUIUIMHA O0a3upyeTcs Ha 6a30BOM cpelHeM oOpa3oBaHUU M Ha
CIIEAYIOIINX TUCIUTUINHAX

b1.b.2 - Uctopus
b1.b.14 - Beiciias MmaremaTtuka
b1.B.O/1.2 - JIluckpeTHas MaTeMaTHUKa

3H3.HI/15[, YMCHH U HABBIKYU, HOJYUYCHHBIC CTYACHTAMU B NPOUCCCC M3YUCHUA NUCHUIUINHBI, ABJISIFOTCA
0a30BBEIMH AJI U3YUYCHUS CIICAYIOMUX TUCHUIIINH

b1.b.3 - ®unocodus

b1.b.6 - Teopusi-BeposiTHOCTEH M MaTeMaTHYECKast CTATUCTHKA
b1.b.7 - Undopmaruka
b1.b.8 -Umxenepnast rpaduka
b1.b9 -9BM wu nepuepuiinbie ycTpoiicTBa
b1.b.15 -BrraucaurensHas MaTeMaTHKa
b1.b.16 DNEeKTPOTEXHUKA
b1.b.17 DJNEeKTPOHUKA
b1.b.18 CxeMOTexXHHKA
b1.B.OJ1.2 JuckpeTHas MaremaTuka
b1.B.O/1.3 Teopust anropuTMoB
b1.B.O/1.5 Kowmmsrorepnas rpaduka
b1.B.O/1.7 Cetu U TEIEKOMMYHHUKAITIH
b1.B.O/1.8 CeTreBbIe TEXHOJIOTHU
b1.B.O/1.9 MukponpoieccopHbIE CUCTEMBI
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b1.B.OJI.11 MopenupoBanue

b1.B.OJI.12 Teopus aBTomMaToB

b1.B.OJ.13 Teopust aBTOMaTHUECKOTO YIIPABIECHUS

b1.B.O/1.14 TecTupoBanue MPOrpaMMHOTO 00ECIICYEHUS

b1.B.OJ.15 CorpoBoskieHHE Pa3padbOTKU MPOrPaMMHOTO 0OECTICUSHUS

b1.B.OJ.17 [poextupoBanre Web-npuoxeHnit

b1.B.IB.1.1 [Ncuxonoruyeckre OCHOBBI MPO(HECCHOHATBHON AEATETLHOCTH

b1.B./IB.1.2 Conponorus

b1.B.JIB.5.1 [IpuknagHas craTucTuka

b1.B.JIB.5.2 Meronas! aHaIM3a JaHHBIX

b1.B.JIB.7.1 Teopus nepenaun nHGpOpMALIUN

b1.B./IB.7.2 Mertonp 1 cpencTBa HUGPOBOI CBI3H

b1.B./IB.9.1 Teopust IpUHATHA PEILIEHUI

b1.B./IB.9.2 Uccnenosanue onepariuii

b1.B.JIB.10.1 HckyccTBeHHbIE HEMPOHHBIE CETH

b1.B.JIB.10.2 Texnonoruu yrnpasieHus nHGopMaIuei

b1.B.JIB.11.2 W3mepurenbHbIe ipeoOpa3oBaTesu

B2.V.1 [TpakTrka 1Mo Moxy4eHuo MePBUYHBIX MPOHECCHOHATBHBIX YMEHUN U HABBIKOB,
B TOM YHMCJIE€ IEPBUYHBIX YMEHUI U HABBIKOB HAYUHO-HCCIIEJ0BATEIbCKOM Jes
TEJILHOCTH

b2.V.2 Hcnonaurensckas

B2.1I1.1 [TpakTika mo noay4eHuro mpoeccuOHAbHBIX YMEHUN U ONbITa MPOPECcCcHo
HAJIBHOM JIEATEILHOCTU

b2.I1.2 [Tenarornueckas

B2.I1.3 Texnonornueckas

B2.I114 IIpenumomuas

b3 l'ocynapcTBeHHas UTOroBasi arTecTalus
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3. O6bem gucumnnuHbl B 3a4e€THbIX eAuHULax ¢ YKazaHnemM KoJsfinyectBa akagemun4ye-
CKUX U aCTpoHOMUNYEeCKUX 4YacoB, BblAeJIeHHbIX Ha KOHKPEeTHYIO pa60Ty 06yqa|-ou.mxc;| Cc

npenoaasartenemM (No BMAaM y4eOHbIX 3aHATUW) U HA CaMOCTOATENbHYHO paboTy obyuato-
lmxca
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AyautopHas padora

Iuxn

YacTh IUKIIA bazoBas

No nucuumiMHbI 0 TIaHY b1.B.5

Yacos (Bcero) no yueOHOMY TUTaHY 360

TpynoemkocTts B 3aueTHbIX enununax (3ET) | 10

Jlextuu (3ET, yac.) 1; 36 1,2 cemectp

[Tpaktnueckue 3anstus (3ET, gac.) 1; 36 1,2 cemectp

JlaGopatopusie pabotsl (3ET, yac.) 2;72 1,2 cemectp

O0beM camocTosSITeTbHON PaloTHI 1o y4el- | 4; 144 1,2 cemecTp

HoMmy many (3ET, gacoB Bcero)

3auer (3ET, yac.)

Ox3ameH (3ET, vac.) 1; 36 1,2 cemecTp
CamocrosTeqibHas padoTa CTYJAeHTOB

Bua pabor Tpynoemxocts (3ET, gac.)

W3ydeHne maTepuasioB JeKIui (JIK) -

[ToaroroBka K MpakTHYECKUM 3aHATUAM (T13) (0,25;9) (0,25;9)

[ToaroroBka k 1abopatopHoii padore (J1a0) (1; 36) (1;36)

Brinmonnenne pacueTHo-rpadudeckoit pabotsl (pedepara) (0,5; 18) (0,5; 18)

Brinonaenne kypcoBoro npoekrta (paboTsl) -
CamocTosATeNIbHOE HW3y4YCHHE JOTOJTHUTEIBHBIX MaTepHajIoB -
nucrutuinabl (CPC)
[ToaroroBka K KOHTPOJLHBIM paboTam (0,25;9) (0,25;9)
[ToaroroBKa K TECTHPOBAHHIO -

[ToaroroBka K 3a4eTy -
Bcero (4; 144)
IToaroroBka K 9K3aMeHy (2;72)

4. CopepXaH1Me AUCLMNINUHbI, CTPYKTYPMPOBaHHOE MO TeMaM C YyKasaHueM OoTBeAEeHHO-
ro Ha HUX Konm4yecTBa akafgeMMU4eCKUX U aCTPOHOMUYECKNX HYacOB U BUAOB Y4eOHbIX 3aHA-
™A

| Ne | | Beero | Bunbl y4eGHBIX 3aHATHIM, BKIIOYAs |
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n/n Tema nUCUUIUTUHBL YacoOB Ha | CAMOCTOSTEIbHYI0 paboOTy CTYACH-
TeMy TOB, U TPYJIOEMKOCTh
ak | np |mab | CPC B T.4
UHTEPaKT
1 DlieMeHThl KuHeMartuku. JluHamwuka | 8 2 2 8 10
MaTepHaIbHON TOUYKH.
2 Mexanuueckas sueprus. Kunemaruka | 8 2 2 4 8 2
U JMHAMUKa a0CONIOTHO TBEPIOTO Te-
na.
3 MowmeHT umnyibsca. CrnenunanbHas Teq 8 2 2 4 8 2
pHsl OTHOCUTEIBHOC-
1 (CTO).
4 Craruka >xunkocted u ra3zoB. ['maponu 8 2 2 4 8 2
HaMuKa. J[BM)KEHHME >KHMIIKOCTH, TeJ
KHUJIKOCTSX U ra3ax
5 CobcTBennbIe Kofiebanus. Beinyxnen- | 8 2 2 8 10 2
HbIe KOJIe0aHMs
6 CnoxeHne rapMOHUYECKUX 8 2 2 4 8
kose0anuil. BonHbl
7 MonekynsipHO-KMHETHYECKasi Teopus. | 8 2 2 4 8 2
Kunernueckue npomeccsl B rasze. SB-
JICHUs TIepeHoca.
8 Pacnpenenenne Makcpemia. Pacnpe- | 8 2 2 6 2
nenenune boiapiMaHna.
9 [leppoe Hayasio TEpMOJUHAMHKH. | 8 2 2 6 2
Huknel. TemmoBele MammHbl. KITI.
OHuTponus. PeanbHble ra3bl
Bcero B 1-om cemectpe 180 yaca no Bcem Bu- | 18 18 36 | 72 14
JaM y4eOHbIX 3aHATHI (BKJI0O4Yasi 36 yacoB Ha noj-
TOTOBKY K 9K3aMeHY)

/11

Tema AU CHUITIINHBI

Bcero
JacoB Ha
TeMy

Buner y4eOHBIX 3aHATHH, BKIHOYAs
CaMOCTOSATENbHYI0 paboOTy CTYICH-
TOB, U TPYIOEMKOCTh

nk | mp | ma6 | CPC | B 1.u un-
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10 | Dnekrpocraruka. Teopema I'aycca |8 2 2 4 8

IUISL AIEKTPOCTATUYECKOrO TOJIs B Ba-
kyyme. [loTeHmman siekTpocraThye-
CKOTO TIOJISL.

Teopema ['aycca mist anekTpocTaTiye-
CKOTO TIOJIS B AMDJICKTPUKAX.

11 | DnekTpoeMKOCTb. DHEprusi 3IeKTpo- | 8 2 2 4 8 2
CTaTUYECKOTO TMOJIA. ONEKTPUYECKHUI
TOK M €ro Xxapakrepuctuku. Pacuer
AIEKTPUUECKHUX CXEM.

12 | MarauTtHoe mojne. BuxpeBoil xa- 8 2 2 4 8 2
pakTep MarHuTHoro mons. Jleucr-
BHE€ MAarHUTHOIO MOJISl HA TOK M Ha
3apan. MaroHuTHoe 1oje B BELecT-
BE

13 | DnekTpoMarHuTHAsE WHIYKIIHS. 8 2 2 4 8 2
VYcnoBus Ha rpaHuIle paszelia mMar-
HeTukoB. deppoMarHeTHKH M HX
cBoiicTBa. BuxpeBoe »siekTpuue-
CKOE I10JIe

14 | Cucrema ypaBHeHuil Makcgenia 8 2 2 4 8 2
JUISl MAarHUTHOTO TIOJS. JEKTPO-
MarHuTHele BOJHBL. MHTepdepen-
nus cera. Jludpaxuus ceera

15 | Hucnepcus cBera. [lonsipuzanms 8 2 2 4 8 2
3JIEKTPOMArHUTHBIX BOJH. KBaHTO-
Basl IPUPOJIA U3ITyYEHUS

16 | OcHOBHBIE IIOJIOKEHHUS KBAaHTOBOU 8 2 2 4 8
MeXaHuKd. YpaBHeHue lllpenunre-
pa JyuIsl CTAllMOHAPHBIX COCTOSTHUMN

17 | JIBuxkeHue yacTuipl B moje. ATom- 8 2 2 4 8
Hast pU3MKa.

18 | ®usuka aromuHoro siapa. duszrka 8 2 2 4 8 2
AJIEMEHTAPHBIX YaCTHI]

Bcero 180 yaca mo BceM BHIaM y4eOHBbIX 3aHsaTHi | 18 18 36 |72 10
(BKJII04Yasi 36 4aCOB HA NMOATOTOBKY K IK3aMEHY)

Conepxanue Kypca mo BUJAaM YY4eOHBIX 3aHATHH

Tema 1. KunemaTuka. /InunamMuka MaTepHaJIbLHON TOYKH.

Jlekuus. Ilpeamer u crpykrypa ¢usuku. Duznyeckue OCHOBBI MexaHUKHU. [IpocTpaHCTBO, Bpewms,
JBIKEHUE. DaeMeHThl kuHemaThku. Cucrema orcueta. [lepemenienue, CKOpoCTh, YCKOPEHHE.

IpakTnyeckoe 3ansaTne. 3akoHbl Hpl0TOHA. 3aKOH COXpaHEHUS UMITYJIbCA.
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JlaGopaTopHasi padora. «l/3yuyeHne MeTONOB NPOBEACHUS NPSAMBIX U KOCBEHHBIX W3MEPEHUi U 00-

pabOTKU UX Pe3yIbTATOBY

JlaGopaTopHasi padora. «/3yueHue MeTo10B 00pabOTKH PE3yJIbTAaTOB MPSIMBIX MHOTOKPATHBIX H3Me-

pEHUI»

Texymuii KOHTPO/Ib — YCTHBINA OIIPOC, TECTUPOBAHUE

CamocrositennbHast padora. [loaroroBka K NpakTUYECKOMY 3aHATHIO (M3y4EHHE TEOPETHYECKOro Ma-
TepuaJia o TeMe, IOATOTOBKA K TECTUPOBAHUIO, BHITIOJHEHUE JOMAIIIHETO 3a/1aHusl — perieHue 3a1a4). [loxa-
TOTOBKA K JIEKIIUH (M3yuyeHHE TEOPETUYECKOro MaTtepuaa no teme). IIoAroroBka K BBIIIOJHEHUIO U 3aIIUTE
nabopaTopHON paboThl (M3y4eHHE METOAMYECKUX YKa3aHWH, ITOJIrOTOBKA MPOTOKOJA JUI 3alMCH pe3yibTa-
TOB dKcriepuMenTa) (Bcero— 10 gacoB).

Tema 2. Mexannueckasi 3Heprus. KunemaTnka n 1MHaMuKa adcoJIIOTHO TBEPAOTO TeJia.

Jlekuus. Pabora. MomntHocts. Mexannveckasi 3HEprusi. 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPTHUH.

Kunemartuka u 1uHamuka aOCoIIOTHO TBEPAOTO Tejaa. MOMEHT MHEpIUH.

IIpakTHyeckoe 3aHATHe. 3aKOH COXpaHEHUs MexaHH4ecKoil snepruu. KontponbHas padora.

JlabopaTopHas padora. OnpeneneHre MOMEHTa HHEPIIHMH BPALAIOIIEHCS CUCTEMBI T .

Texymmii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEIEHUH JONYCKa K JJAOOpaTOpHbIM paboTam, 3aliuTa
nabopaTopHbIX paboT. BeiOopouHas npoBepka JOMAIIHEr0 3aJaHHsl, YCTHBIM OMpPOC Y IOCKH, TECTUPOBAHHE.

CamocrosiTeqibHasi padora. [loaroToBka K MpakTUUYECKOMY 3aHATHIO (M3ydyeHHE TEOPETHYECKOTo Ma-
Tepuasa 1o Teme, OJAroTOBKa K KOHTPOJIbHOM paboTe, BHIITOJIHEHUE IOMAIIIHET0 3aJJaHHsI — PEeLleHHEe 3a/1a4)
[ToaroroBka K BBHIIOJHEHHIO U 3alllUTe Ja0OpaTOpHON pabOThl (M3y4eHHE METOAMYECKUX yKa3aHHUM, Moaro-
TOBKA MPOTOKOJIA JIJISl 3aIMUCH PE3YIITATOB HKCIIEPUMEHTA) (BCETO —8 4acoB).

Tema 3. MoMenT nMnyiabca. CrnenuajbHasi Teopusi oTHocuTebHOCTH (CTO).

Jlekums. YpaBHEHUs IBUKEHUS, MOMEHT UMITYJIbCa. DHEPTUsl CUCTEMBI YaCTHIl. 3aKOH COXPAHEHHS MO-
MeHTa uMmmyibsca. [Ipunnun nnepuuu. IIpeoOpasoanus [Namunes. loctynarer CTO. IIpeo6paszoBanus Jlo-
penma. CnenctBus u3 npeodpazosanuii Jlopena.

[pakTuyeckoe 3ansitue. CTO

JlabopaTopHas padora. 3yuyeHue AMHAMUKH BPAIIaTEIbHOTO ABMKEHUS TBEPBIX TEN .

CamocrosTenbHas padora. [loaroroBka K Jekiuu (M3y4€HHE TEOPETUYECKOTO MaTepuasa Mo TeMe).
[ToaroroBka K MPaKTUYECKOMY 3aHATHIO (M3YYEHHE TEOPETUUYECKOro MaTepHasa Mo TemMe, MNoAroToBKa K Te-
CTHUPOBAHHIO, BBHIITOJHEHHE JOMAITHETO 3a/laHusl — pemieHue 3a1a4).I1o1roroBka K BBIMOTHEHUIO U 3aIUTE
nabopaTopHOii paboTH (M3yYeHHE METOJMYECKUX YKa3aHUH, MOJATOTOBKA MPOTOKOJIA ISl 3alUCH Pe3yJIbTa-
TOB KCIIEPUMEHTA) (BCEro — § 4acoB).

Texymmii KOHTPOJIb — YCTHBIA ONMPOC MPH MPOBEIECHUH JOMYCKa K JIAOOPaTOPHBIM paboTam, 3alluTa
nabopaTopHBIX padboT. BeiOopouHas nmpoBepka JOMAIIHETO 33aJaHHsl, YCTHBIM OMPOC Y IOCKH, TECTUPOBAHHE.

Tema 4. Cratuka xxujakocTeil u razos. l'mapoaunamuka. JIBUsKeHue JKUJIKOCTH, TeJ B SKHAKOCTIX
M rasax.

Jlexknus. JlaBnenue. Pacnipenenenue qaBiaeHus B MOKOSIIUXCS KUJIKOCTH U Tra3e. BolTankuBaromias cu-
na. l'maponunamuka. Jluaum m TpyOku Toka. HepaspeiBHOCTH cTpyu. YpaBHeHue bepnymu. [Ipumenenue
3aKOHA COXPAHEHMsI UMITYJIbCa K JIBUJKEHUIO KUIKOCTH. JlaMuHapHbIE U TypOysIeHTHbIC TeueHus. JIBrkeHne
TeN B )KUIAKOCTSX U rasax. 3akoH Crokca. [logpemuas cuia.

IIpakTnueckoe 3ansaTHe. [[puMeHeHNE 3aKOHA COXPAHEHUSI UMITYJIbCA K JIBUKEHUIO KUJIKOCTH. 3a
koH CTokca

JlabopaTopHas padora. Onpenenenne kKodhPUIMeHTa BHyTPEHHETO TPEHUS BA3KON KUIKOCTH IO Me-
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tony CTokca.

CamocrosiTesibHasi padora. [lonroroBka k Jekuuu (M3y4eHUE TEOPETUUYECKOrO MaTepHala 1mo TeMe).
[ToaroroBka K MPaKTUYECKOMY 3aHATHIO (M3YYEHHE TEOPETHYECKOTO Marepuasa Mo TeMe, MOJArOTOBKa K
TECTUPOBAHHIO, BHIIIOJIHEHUE JOMAIIHETO 33/IaHus — pelieHne 3a1a4). [[oAroToBka K BHIMOIHEHUIO U 3allld-
Te J1abOpaTOpHBIX padoT (M3ydyeHHEe METOIMYECKUX YKa3aHHiA, TOJrOTOBKA MPOTOKOJIA JJIs 3alHCH PE3Yilb-
TaTOB dKCIIEpUMEHTa) ( Bcero — § 4acos).

Texymmii KOHTPOJIb. YCTHBI ONMPOC y IOCKH, TECTUPOBAHUE, YCTHBIA ONPOC NPU MPOBEICHUH JIOIYC-
Ka K Ja00opaTopHBIM paboTaM, 3aIIUTa JIAOOPATOPHBIX PadoT.

Tema 5. Co0cTBeHHbIE KoJIeOaHUs. BbIHY:K1eHHbIe KoJie0aHus.

Jlekuus. Konebanus. CoOctBeHHble KoyiebaHus. ['apMoHHMYecKHi ocHmuIssTOp. MareMatuyeckuii u
bu3nYecknii MasSTHUKH. 3aTyxaromue Kojaebanus. BeiHYKIeHHBIE KoJIe0aHUsl OCIIMIIIATOpA MPU TIEPUOTH-
YECKOM BO3JeiCTBUU. Pe3oHaHc.

IIpakTHyeckoe 3anATHE. 3aTyXaolMe KoJeOaHUs

JlabopaTopHas padora. M3yuenue konebanuii pu3ndeckoro MasiTHUKA

JlabopaTopHas padora. 3yuenue koinebaHmii MaTeMaTHYECKOTO MasiTHUKA

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUUECKOMY 3aHATHIO (M3y4eHHE TEOPETHUYECKOTo Ma-
Tepuasa 1o TeMe, BHIIOJHEHUE JIOMAIITHET0 3a/1aHusl — PEeLleHUe 3a/1a4, OJIF0TOBKA K TECTUPOBAHUIO).

[ToaroToBKa K BBHIMOJHEHUIO W 3alIUTE JAOOpPATOPHON pabOThl (M3ydeHHE METOJIWYECKUX YKa3aHWH,
MOArOTOBKA MIPOTOKOJIA IS 3aIMCH Pe3yIbTaTOB dKCIiepuMenTa) (Bcero- 10 acon).

Texymmii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEIEHUH JONMYCKa K JIAOOpaTOpHbIM paboTam, 3aliuTa
nabopaTopHbIX paboT. BeiOopouHas npoBepka JOMAIIHEr0 33aJaHHsl, YCTHBIM OMPOC Y IOCKH, TECTUPOBAHHE.

Tema 6. Cii0:xeHHe rapMOHMYECKUX Kosle0anuii. BosHbI

Jlekuus. CioxeHre rapMOHHYECKUX KoJieOaHui ogHOro HampapieHus. CIlI0’KeHUE B3aUMHO TEPIICH-
TUKYISIpHBIX KoneOanuit. durypsl Jluccaxy. ['padmdeckoe n3obpaxkeHne rapMmoHndecknx Konedanuid. O0-
pa3oBaHKe BOJH. BOJHBI MPOOJIBHBIE U TIONEPEYHbIE, TUIOCKHE U cepudeckre. YpaBHEHUE BOJHBL. MH-
tepdepenys BoaH. CTosune BOJTHBIL.

I[pakTuyeckoe 3ansarue. CioxxeHrne rapMoHnYeckux konebanuii. KonrponsHas padora

JlaGopaTtopHasi pa6ora. 3yueHrne COOCTBEHHBIX KOJIeOaHUI CTPYHBI METOJIOM PE30HAHCA

CamocrosiTesibHasi padora. [ToaroroBka x nekusaM (M3y4eHHE TEOPETHUECKOTO MaTepuaa 1mo TeMe)
[ToaroroBka K MPaKTHYECKOMY 3aHATUIO (M3y4eHUE TEOPETUUYECKOTO MaTepHasa Mo TeMe, BHITOJHEHHE J10-
MAITHETO 33aJaHus — PeIIeHHEe 3a/1a4, MOATOTOBKA K KOHTPOJIBHOHM padote). [TonroToBka K BHIMOIHEHHUIO U
3amuTe J1abopaTOpHON padOThl (M3ydeHUE METOJMYECKHUX yKa3aHWH, MOATOTOBKA MPOTOKOJA JUIS 3aIUCH
pe3yJIbTaTOB AKCIEPUMEHTA) (BCETo — 8 4acoB).

Tema 7. MouiekyasipHo-KnHeTHYecKkas Teopusi. Kunernueckue npoueccol B ra3e. SIBjieHust nepeHo-
ca.

Jlekuusi. MeToapl oOmHMCaHUs MaKpOCKomu4yeckux cucteM. OCHOBHBIE YpaBHEHHUSI MOJIEKYISPHO-
KMHETUYECKOM TEOpUH JJIS IaBJICHUS U SHEPrUH. Y paBHEHHE COCTOSIHMS HeaabHOro rasa. Yucio coyaape-
HUW U CpeHsisl JUTMHA CBOOOTHOTO mpobera MoeKys ra3a. DPppekTuBHbIN auamMeTp u 3 (PEeKTUBHOE ceUeHHE
MOJIEKyJl. 3aBUCUMOCTb CBOOOTHOTO Mpo0era MoJIeKyJl OT TeMIeparypsl. SIBneHus nepeHoca. Ba3kocTs ra3os.
Huddysus B razax. TemnonpoBoIHOCTh Ta30B.

IIpakTuyeckoe 3ansiTHe. MOJEKYIIPHO-KUHETHYECKAsl TEOPHs. SIBIIeHUs IepeHoca.

JlaGopaTtopnas padora. OnpeeneHrne Macchl MOJISI BO3/1yXa.

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUUECKOMY 3aHATHIO (M3y4eHHE TEOPETHYECKOTo Ma-
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Tepuaja Mo TeMe, MOATOTOBKA K CaMOCTOSITEIbHOU paboTe, BHINOJHEHHE JOMAITHETO 3aJaHUs — PELICHHE
3anayv). [loaroToBka K BBIIOTHEHHIO U 3aIUTE JTA0OPATOPHOH paboThl (M3yYeHHE METOUYECKUX yKa3aHU,
MOJIrOTOBKA MPOTOKOJIA JJIsl 3aMTUCH PE3YJIBTATOB AKCIIEPUMEHTa) (BCEro— 8 4acoB).

Texymmii KOHTPOJIb — YCTHBIN ONPOC Yy JOCKH, BRIOOPOYHAs MMPOBEPKA JIOMAIITHETO 3a/laHUsl, YCTHBIH
OIIPOC TIPH MPOBEJICHHUH JIOMTYCKA K JIAOOPATOPHBIM paboTam, 3anuTa 1a00paTOpHBIX padoT.

Tema 8. Pacnpenenenne MakcBeisia. Pacnpenenenne boabumana.

Jlexuus. Pacnpenenenne MakcBemna. bapomerpudeckast popmyna. Pacnpenenenue bonsiimana. Pas

IIpakTuyeckoe 3ansiTue. Pacripenenaenne MoKyl ra3a 1mo ckopoctsiM. bapomerpuueckas popmyna.

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUYECKOMY 3aHATHIO (M3YyYEHHE TEOPETHUECKOro Marte-
puana 1o teme, NOJAroToBKa K TECTUPOBAHUIO, BHIMOJIHEHNUE JIOMAIITHETO 3aJJaHusl — pelIeHne 3a1a4). (BCero —
6 4acoB).

Texymmii KOHTPOJIb — TECTUPOBAHKE, BBIOOPOYHAs MPOBEPKA JOMAIIHETO 3aJaHUsI.

Tema 9. IlepBoe nHauasio TepmoauHaMmukn. Kpyrosbie nponecchbl (HUKJbI). JHTpONus. PeanbHbli
ras.

Jlekums. TeroBeie nporecchl. Paborta u temota. IlepBoe Havano TepMoauHaAMUKH. TemIOeMKOCTb.
Anunabathsiii mporiecc. YpasHenue [lyaccona. Iukmbl. Terossie mamunbl. KITJ. DaTponus. Cratuctuue-
CKO€ MCTOJIKOBaHME 3HTponuu. TepmoauHamuueckas auarpamma T-S. Bropoe u TpeTbe Havajia TEpMOJIU-
HaMHUKU. YPaBHEHHUE COCTOSIHUSI pealibHOro ra3za. AHanu3 ypaBHeHusi Ban-nep-Baansca. Kputnueckoe co-
crosHue. CBsA3b MEX1Yy KPUTUYECKUMHU MapaMeTpamMu. BHyTpeHHss 3Heprus peajabHoro rasa.

IIpakTnueckoe 3ansTue. [lepoe Hauano Tepmoaunamuku. Kpyroseie nporeccs! (mukist). KIT. Dn-
TPOIUSI.

CamocrositesqibHast padora. [loaroroBka K NpakTUYECKOMY 3aHSATHUIO (M3yUYE€HUE TEOPETHUECKOro MaTepua-
Ja 1Mo TeMe, BBIMOJIHEHUE JOMAIIHEro 3aJaHusl — PEUIeHHe 3aJ1a4, MOJrOTOBKA K OJUI-ompocy) (Bcero — 6
4acoB).

Tekymmii KOHTPOJIb — OJNHI-OMPOC, BHIOOPOUYHAS MPOBEPKA JOMAIIHETO 3a/JaHus, YCTHBIA OMPOC y
JOCKH.

Tema 10. DaexTpocraTnka. Teopema I'aycca 1is 3J1eKTPOCTATHYECKOr0 moJs B Bakyyme. Iloren-
HHAJI JJIeKTpocTaTHYeckoro noJs. Teopema I'aycca ai1s 3J1eKTPOCTATHYECKOI0 I110JISI B IMAJIEKTPHKAX

Jlekuus. Dnextpuyeckue 3apsansl. 3akoH Kynona. Dnekrpocratudeckoe mojie B Bakyyme. HampsiokeH-
HOCTb 3JIEKTpocTatudeckoro noss. [1oTok HampspkeHHOCTH  3ieKTpocTarmdeckoro nossd. Teopema I'aycca
JUISL QJIEKTPOCTAaTUYECKOro 1ojis B Bakyyme. [Ipumenenune teopemsl ['aycca uist pacuera 21€KTpoCTaTHye-
ckux nosied. ITorennman anekrpocraruyeckoro nojist. CBsi3p HAPSHDKEHHOCTH U MOTEHIMANIA JIEKTPOCTaTH-
yeckoro nojus. Teopema 'aycca [uist 2JIEKTPOCTaTUYECKOIO IOJS B AMIJIEKTPUKAX. DIEKTPUUECKOE CMelle-
Hue. Y CII0BUs Ha TPAHULIE pa3jiena AUIEKTPUKOB

IIpakTuyeckoe 3anaTHe. 3akoH Kynona. HampspkeHHOCTB anekTpocraTuueckoro mnoiisi. IIpumenenue
TeopeMsl ['aycca i1 pacuera anekTpocraTiueckux nomueil. Ilorennuan snekrpocratuueckux noiueil. Teopema
INaycca st 2€KTPOCTaTUYECKOro MOJIsl B AUIIEKTPUKAX.

CamocrositenbHas padora. [loaroroBka kK NpakTUYECKUM 3aHATUAM (M3y4€HHE TEOPETUUECKOTO Ma-
Tepuajia 10 TEME, BBIIIOJHEHUE IOMAIIHET0 3a1aHusl — PELICHUE 3a/1a4, IOATOTOBKA K TECTUPOBAHUIO )(BCETO
— 6 4acoB)..

Texymmii KOHTPOJIb — BEIOOPOUYHAs IPOBEPKA JIOMAIIHETO 33aaHusl, YCTHBIN ONIPOC y JOCKHU, TECTUPO-
BaHMUE.

10
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Tema 11. D1eKTPOEMKOCTb. JHEPrusi JIEKTPOCTATHYECKOI0 MOJIsl. JJIEKTPHYECKUH TOK U ero xa-
paKkTepucTUKU. PacueT 1ekTpruyecKkux cxem.

Jlexkuus. IIpoBOAHUKM B DJIEKTPOCTATHYECKOM TIOJE. DJIEKTPOEMKOCTh YEIWHEHHOTO MPOBOJHUKA.
Konnencaropbl. DHeprust CHCTEMBI 3apsiIOB, 3apsSHKEHHOTO MPOBOJIHUKA, KOHICHCATOpa. DHEPTUsl JJIEKTPO-
crarnyeckoro nojsi. O0beMHasi MIIOTHOCTh DHEPTUU. DIIEKTPHUECKUN TOK U €r0 XapaKTEpUCTHUKU. BBIBOI
3akoHOB Oma u Jxoyns-Jlenna. 3akon OMa Jij1s1 HEOJHOPOJIHOTO YYacTKa IeTH. DISKTPOABIKYIIAs CUja,
Hanpspkenue. [Tpasuna Kupxrooga.

IIpakTHyeckoe 3aHATHE. DICKTPOEMKOCTb. DHEPTHUs ANEKTPOCTATHIECKOTO MOJIS. DIEKTPUIECKHI TOK
U ero XapakTepucTuku. 3akoH Oma JiJ1si HEOJHOPOAHOTO y4yacTka nenu. [Ipasmia Kupxroda.

JlaGopaTtopHnasi padora. OrnpeneneHre eMKOCTH KOHJEHCATOpa IMOCPEICTBOM OaNIMCTUUECKOTO rallb-
BaHOMETpA.

JlabopaTopHas padoTra. DKcriepuMeHTAIBHOE N3yYeHHE 0000IeHHOro 3akoHa Oma.

CamocrosiTesqibHasi padora. [loaroroBka K NpakTUYECKUM 3aHATHAM (M3y4EHHE TEOPETHUECKOTO Ma-
Tepuaja 1o TeMe, BBIIOJIHEHHE JOMAIIHEr0 3aJaHus — PEeLIeHHEe 3a/1a4, TOAM0TOBKA K OJIML-0IIPOCy), OAro-
TOBKA K BBITIOJTHEHHUIO U 3alIUTE JJabopaTopHO# paboTsl (Bcero — 10 yacos).

Texkymuii KoHTpPOJb. biuil -onpoc, BEIOOpOUYHAs MPOBEPKA JOMAIIHErO 3aJaHusi, YCTHBIM OMpPOC y
JIOCKH, YCTHBIH OIPOC MPH MPOBEJCHUH JI0MTyCKa K JabopaTopHbIM paboTaM, 3aiuTa J1abopaTOpHBIX padboT

Tema 12. MarautHoe noJie. BuxpeBoii xapakTep MArHUTHOTO NOJiA. J[elficTBMe MATHUTHOTO TOJIA
HA TOK W Ha 3apsii. MarHuTHOe noJjie B BelecTBe.

Jleknuss. MarnutHoe noje. MarHuTHas MHAYKUUS. MaroiuTHOE MoJie TOCTOSIHHOTO TOKa. 3aKOH
buo-Cagapa-Jlannaca u ero npuMeHeHHUe ISl pacueTa MarHUTHOTO MoJjsi. BuxpeBoi xapakTtep MarHut-
Horo noJis. [Iupkynsiiiuss MarHuTHOTO MoJjsi B BakyyMe. [IloTok BekTopa MarHMTHOM MHAYKIUU. Teopema
l'aycca mist marauTHOTO Most. 3akoH Ammepa. Kontyp ¢ Tokom B marautHOM mnose. Cuna Jlopenia.
JIBm>keHHe 3apsHKEHHBIX YacTUIl B MAarHUTHOM mione. Dddext Xosuia. MaruutHoe mosie B Bemiectse. Jlua-

Y TIapaMarHeTuKH.

[pakTunyeckoe 3anstue. 3akoH buo-Capapa-Jlamiaca u ero npuMeHeHHe JIs pacueTa MarHUTHOTO
nosig. [loTok BekTOpa MarHuTHOM MHAYKUMU. 3akoH Amnepa. Cuna JlopeHua. MaruutHoe nosie B Belle-
CTBE.

JlabopaTopHas padora. MccnegoBaHre MAarHUTHOTO MOJIsL COJIEHOUAA.

CamocrosiTesibHasi padoTta. [lonroToBka K MpakTUYECKUM 3aHATUSAM (M3YU4EHUE TEOPETHYECKOTO
MaTepHualia 1o TeMe, BBIIIOJHEHHE IOMAIITHETO 3aJaHus — PEelIeHUe 33/1a4, TIOJrOTOBKA K TECTHPOBAHHH. ),
MOJIFOTOBKA K BBIMOJIHEHUIO U 3aIIUTE JTAOOPaTOpHOil paboThI (Bcero — § 4acos).

Texymmii KOHTPOJIb. BeIOOpOYHAS IPOBEpKA JOMAITHETO 33aJaHUsl, YCTHBIA OMPOC y AOCKH, TECTUPO-
BaHUE, YCTHBII ONPOC MPH MPOBEICHUH JIOITYCKa K 1a00paTOPHBIM padoTaMm.

Tema 13. DieKTPOMArHMTHAsA MHAYKIUS. YCJIOBHS HA TPaHHMLe pa3jesa MarHeTukos. ®eppo-
MAarHeTHKH U HX cBOiicTBa. BUXpeBoe dj1eKTpHYecKoe moJie.

Jlekums. SBneHue 3neKTpoMarHUTHOM HHAYKUMH. 3akoH Papanes-Jlenuna. UaaykTuBHOCTD. SIBIE-
HUE CAMOWHJIYKIIMHU. Y CIIOBHS Ha rpaHulle pas3jieia MarHeTukoB. deppoMarHeTuky u ux cporcrra. [lpu-
pona dbeppoMarHeTuzMa. JHepruss MarHuTHoro mnosss. O0bemMHas IOTHOCTh dHEpruu. BuxpeBoe smek-
Tpuueckoe nojue. Tok cmemienus. KBazucrairioHapHble TOKH.

IIpakTH4yeckoe 3aHsITHE. DIEKTPOMAarHUTHAS MHIYKIUS. Y CIOBUS Ha TPAHUILIE Pa3jieia MarHeTUKOB

®deppomarneTuku. JHeprus MarHuTHOro nossi. KontponbHas pabora.

JlabopaTopHas padora. MccnenoBanne MarHuTHOM MHAYKIIMM B JKejle3€ OAITUCTHIECKIUX METOIOM.

11
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CamocrositeqibHasi padora. [loaroroBka K MPaKTHYECKUM 3aHITHAM (M3YYCHHE TEOPETHYECKOTO
MaTtepuajia Mo TeMe, BBINOJHEHUE JOMAIHEro 3aJaHusl — pelIeHHe 3aJlay, MOJAr0TOBKAa K KOHTPOJIbHOM
paboTe), MOATrOTOBKA K BBHIIOJHEHHIO U 3a1uTe Ja00paTopHOii paboThI (Bcero — § 4acos).

Texymuii KOHTPOJIb. BriOOpOUHas mpoBepKa JOMAIIHETO 3a/IaHusl, YCTHBIM ONMPOC Y AOCKU, TECTUPO-
BaHue. BrIOOpoYHas mpoBepKa JIOMAIHETO 33aHUs, YCTHBIA ONPOC y JJOCKH, TECTUPOBAHUE.

Temal4. Cucrema ypaBHeHuii MakcBeia AJdsi MATHUTHOIO MOJIfA. DJIEKTPOMATHUTHBIE BOJI-
Hol.UHTepdepenuus ceera. ludpakuus ceera
Jlekums. Cuctema ypaBHeHuid MakcBesia JUisi MATHUTHOTO 1oJisi. Marepuanbublie ypaBHeHus [TpuHun
OTHOCHUTEJIBHOCTH B 3JIEKTPOJAMHAMUKE. DJIEKTPOMAarHUTHble BOJHBL. CBOWCTBa OEryIIMX 3JIEKTpOMar-
HUTHBIX BOJIH. DHEPTHUsl 3JIeKTpOMarHUTHHIX BoJH. Ilotok sneprumn.MuTepdepenuns cBera. Korepenr-
HOCTh U MOHOXPOMaTHYHOCTb. Pacuer mHTEeppepeHIIMOHHON KapTUHBI OT JABYX MCTOYHHMKOB cBeTa. [(u-
bpakuus ceera. [punmun [roiirenca-Openens. 3oubl Openens. Audpakius Ha OTHON IIETW U HA JH-
bpakMoOHHOM perieTke. DIeKTpoMarHuTHbIe BOHBL. MHTepdepennns cBera. udpaxius cBera.

JlabopaTopHas padora. Onpenenenne JUIMHBI CBETOBOM BOJIHBI C MOMOIIBIO Kosielr HproToHa.

JlabopaTopHas padora. OnpeneneHre JIMHBI CBETOBOM BOJHBI MPU MOMOIIU TU(PPaKIIMOHHON perieT-
KH.

CamocrosiTesqibHasi padora. IloaroToBka K NpakTUYECKOMY 3aHATUIO (M3y4YE€HHE TEOPETHUYECKOTo
MaTepuala o TeMe, MOAroTOBKa K OJIMI-0MPOCY, BHINOJIHEHUE JOMAIIHEro 3aJaHusl — pelleHue 3a1a4).
[ToaroroBka K BBIIOJHEHUIO U 3alUTE JAOOPATOPHBIX PadOT (M3yyeHHE METOIWYECKHX yKa3zaHUH, Moj-
rOTOBKa MPOTOKOJIA JJIS 3aIMCH Pe3yIbTaToB dKcriepuMenTta) ( Bcero — 10 gacoB).

Tekymuii KOHTPOJIb. YCTHBIA ONPOC y TIOCKH, OJIUII-OTPOC, BEIOOpOYHAS TIPOBEPKA BBITTOJIHEHUS J10-
MAIIIHETO 3a/laHusl, YCTHBIM OMpOC IMpPU MPOBEJEHUH JOMYyCcKa K JabopaTOpHbIM paboTam, 3amuTa Jabopa-
TOPHBIX padoT.

Tema 15. Iucnepcus csera. Hoasipuzanust 31eKTpoMarHuTHbIX BoJIH. KanToBasi npupona usiyde-
HHA

Jlekums. Jlucnepcus cBeta. DJIeKTpoHHAs Teopus aucnepceun. Paccessuue u norsiouenue ceera. [Homspu-
3amus AJIEKTPOMArHUTHBIX BOJH. JIMHEHHOE M LMUPKYJISIPHOE COCTOsHHME moisipu3anuu. KBanToBas mpupoaa
u3nydeHus. TeroBoe u3iydyeHue. 3aKOHBI TEIJIOBOTO M3ITY4YeHHsI YepHOTo Tena. PoTodnekTpudeckuid -
¢ext. 3akoHbI BHENIHETO (hoToddeKTa.

[pakTuyeckoe 3ansaTue. /[ucnepcus ceera. [lonspusanms 31€KTPOMAarHUTHBIX BOJIH. TEIIOBOE H3ITyde-
Hue. Buemnuit porosddekr.

JlabopaTopHas padora. 3yueHue 3aKOHOB MOJISIpU3ALMHU CBETA

CamocrosTenbHas padora. [IoaroroBka Kk NpakTUYECKOMY 3aHATUIO (M3Y4YEHHE TEOPETUUYECKOTO Ma-
TepHasa Mo TeMe, MOJrOTOBKa K OJMII-OMPOCY, BHIMOJIHEHNUE IOMAIITHETO 33a/1aHusl — perieHue 3aaa4). [lox-
TOTOBKA K BBIITOJIHEHUIO U 3aIUTE JIAOOPATOPHOI paboThl (M3y4eHHE METOIMYECKIX YKa3aHUM, TOJIrOTOBKA
MPOTOKOJIA [l 3aIMCH PE3YIhTaTOB IKCIIEPUMEHTA) (BCETO — § 4acoB).

Texkymuii KOHTPOJIb — YCTHBIM ONMPOC y TOCKHU, OJIMII-OMPOC, BHIOOPOYHAS TIPOBEPKA BHIMOIHEHUS J10-
MAIIIHETO 3a/laHusl, YCTHBIM OMpOC MpPU MPOBEJIEHUH JOMYyCcKa K JabopaTopHbIM paboTam, 3amuTa Jabopa-
TOPHBIX PadoT.

Tema 16. OcHOBHBIE N0JIOKEHUS] KBAHTOBOM MexaHUKH. YpaBHenus llpeaunrepa nis craumonap-
HBIX COCTOSIHUIA.

KganroBanue sneprun. Bonna Jle bpoitns. [Tpunnun neonpeaenenHocty. [IpuHIMO JONOJIHUTENBHOCTH.
IIpuniun coorBeTcTBUs. PU3NMUECKHE OCHOBBI KBAHTOBOW MeXaHUKU. [IpUHIMIT HEOTpeIeIeHHOCTH. KOpITyC-
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KYJISIPHO-BOJIHOBOM ayanu3M. CranuoHapHble cocTosiHus. YpaBHenue lllpeaunrepa anst cTalMOHapHBIX CO-
CTOSTHHM.

Mpaxkruyeckue 3ausaTus. [lorenunanpueiii 6apbep. TyHHETBHBINA dPHEKT.

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUYECKOMY 3aHIATHIO (M3YYEHHE TEOPETHUECKOTO Mare-
puasa mo Teme, MOATOTOBKAa K CaMOCTOSITEIbHOW paboTe, BBHIMOJHEHUE JAOMAIIHEro 3a/laHusl — PelIeHHe 3a-
Jay). (Bcero — 6 4acos).

Texymmii KoHTPOJIb. CamocTosATeIbHAs paboTa, BEIOOPOYHASI POBEPKA JIOMAIITHETO 3a/1aHUS.

Tema 17. /IBukeHue YacTHIBI B M0JIe. ATOMHas1 pU3NKA.

Jlekums. JIpmxenne yactuibl B moje. [lorennnanbaeiii 6apsep. TyHHEnbHBIN 3¢ dexT. YacTuiia B OTEH-
nuanpHOM sime. AtomHas ¢usuka. [loctymarer bopa. ATom Bomopoaa.

IIpakTHyeckoe 3aHsATHE. ATOM BOJOpPO/IA.

JlabopaTopHas padora. M3yuenue cnekTpa Boiopoaa

CamocrosiTesqibHasi padora. [loaroToBka K NpakTUYECKOMY 3aHATHUIO (M3ydeHHE TEOPETHUYECKOro Ma-
Tepuaja Mo TeMe, MOJroTOBKa K OJMII-ONPOCY, BHIMOIHEHNE JIOMAIIHETO 3a/laHusl — perieHue 3aaa4). [lox-
TOTOBKa K BBIIMOJHEHHUIO U 3aIIUTE JIAOOPATOPHBIX pabOoT (M3ydyeHHEe METOAUYECKUX YKa3aHWM, MOJrOTOBKa
MPOTOKOJIA JIJIS 3aIIMCH PE3YJIbTATOB KCIIEPUMEHTa) ( BCEro —8 4acoB).

Texymmii koHTpOJb. CamocTosATeNbHAS paboTa, BEBIOOPOUHAs IPOBEPKA JOMAIIIHETO 33/1aHHUs, YCTHBIH
OTIPOC TIPU MTPOBEJACHUH JIOTTYCKa K JIA0OpaTOPHBIM padoTam, 3aluTa JabopaTopHbIX padoT.

Tema 18. ®uznka aToMHOro siApa. @U3nKa 31eMeHTAPHBIX YaCTHII

Jleknus. Anpa atromoB. Hyknonsl. Anepubie cunbl. Monenu sinpa. [lepexoasl Mexay si/IEpHBIMU CO-
crostHusIMU. Snepuble peakiuu. llemnas peakuus nenenus. Kiaccudukaiuys sneMeHTapHbIX 4acTHIl. 3aKo-
HBI COXPaHEHUS IS DJIEMEHTApHBIX YacTull. KBapKOBBIN COCTAB TSKEIBIX YACTHII.

IMpakTuueckoe 3ansaTHe. /[ehekT Macchl U dHEPrUs CBs3M sypa. PamnoakTuBHOCTE. Peaknnu B3ammo-
JIEHCTBHS YaCTHII.

CamocrosnTenbHas padora. [IoaroroBka Kk NpakTUYECKOMY 3aHATUIO (M3YYEHHE TEOPETUUYECKOTO Ma-
TepHayia 1Mo TeMe, MOATOTOBKA K CaMOCTOSATEIbLHON paboTe, BBHIMOTHCHUE JOMAITHETO 3a/IaHUsI — PEIICHUE
3aaa4). (Bcero — 6 4acos).

Texymmii KoHTpOJIb. CamocTosTeIbHAs paboTa, BEIOOPOYHASI IPOBEPKA JIOMAIITHETO 3a/IaHUS.

ITpomeskyTOYHAS ATTECTALMS M0 JUCUMILIMHE: IK3aMEH.

N3yuyenue nucuuiimHel B 1-M U 2-M ceMecTpe 3aKaHUYMBAETCS HK3aMEHOM. DK3aMEH MPOBOJATCSA B CO-
orBeTcTBUU ¢ [lonokeHnem o 3adeTHON M 3Kk3aMeHannoHHOHN ceccusix B HUY MOU u MHCTpYKTUBHBIM
nmucsMoM OT 14.05.2012r. Ne 21-23.

5. I'Iepequb y‘-leﬁHO-MeTOAVI‘-IeCKOI'O obecnevyeHnst AN CaMOCTOATESNIbHOMN paGOTbI

06yqa|-ou.mxc;| no AncuuvniinHe
Jiis obecnieueHus: CaMOCTOATENBHON pabOThI pa3padOTaHBbI:

1) MeToanyeckue yka3zaHHsI 10 CAMOCTOSTEIbHOM paboTe MpH MOATOTOBKE K MPAKTHUSCKUM 3aHITHSIM U Jia-
OopaTOpHBIM paboTaM, BBHITIOJIHEHUH pacueTHO-Tpadudeckoit padotsl (cM. [Ipunoxenue);
2) metoaudeckoe mocobue Cenumies [.B., [llupokux T.B. «Bompocs! 1 3aganus k 1abopatopHbIM paboTam
no ¢usukey. Yacte 1, Pesxxum moctyna https://sites.google.com/site/physicasbmpei/
3) Bompockl u 3amaHuss K JlabopaTopHbIM paboram 1o ¢usmke, 4.2 Pexum npocrtyma
https://sites.google.com/site/physicasbmpei/
4) meroanueckoe nocooue Ilupokux T.B. COopHHK TECTOBBIX 3a/laHuii MO (HU3UKE: yUeOHO-TTPAKTUYECKOE
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6. PoHO OLEHOYHbIX cpeAcCTB AnA npoBegeHusA I'IpOMe)KYTO‘-IHOVI aTTecrauuun 06yqaro-
wuxesa no aoucuumniinHe

6.1. NMepeyeHb KOMNETEHLMIA C yKazaHUeM 3TanoB UX (hopMUpPOBaHUSA

[Ipu ocBoeHMU AuCHUIUMHEI popmupyrotes cienyromue komrnereHun: OK-7, OITK-4, TTIK-3;

Yka3aHHbIE KOMITETEHIIMUA (POPMHUPYIOTCS B COOTBETCTBUU CO CIICAYIOIUMH dTANIaMHU:

1. ®opmupoBaHUE U pa3BUTHE TEOPETUIESCKUX 3HAHMIA, IPETYCMOTPEHHBIC YKa3aHHBIMH KOMIIETCHITHSI-
MU (JICKIIMOHHBIE 3aHSTUS, CAMOCTOSITEIbHASL Pab0Ta CTYICHTOB).

2. IlpuoOpeTeHue U pa3BUTHE NPAKTUYECKUX YMEHUH, IPEIyCMOTPEHHBIX KOMIETEHIUAMU (IIpaKTHye-
CKHE 3aHTHS, JJA0OpAaTOPHBIE pabOTHI, CAMOCTOSATEIbHAS pabOTa CTYIEHTOB).

3. 3akpenieHrue TEOPETUUECKUX 3HAHUHN, YMEHUNW M MPAKTUYECKUX HABBIKOB, MPEYCMOTPEHHBIX KOM-
NEeTeHIUSIMH, B XOJ€ 3aIlUT J1a00opaTOPHBIX paboT, a TAaKKe PELICHUs KOHKPETHBIX TEXHUYECKUX 3a/ad Ha
NPAKTHUECKUX 3aHSTUSAX, YCIICITHON CAa4Yy 3a4eTa U dK3aMeHa.

6.2. OnucaHue nokasaTenen U KpPUTEPUEB OLEHMBAHUSA KOMMETEHUMM Ha pasfinyHbIX
aTanax ux doopMmnpoBaHUsi, onucaHue LUKan oueHuBaHus

CdopMHUpOBaHHOCTh KOMIIETEHLIMM B paMKaX OCBOEHHS JAaHHOW JHUCLUIUIMHBI OLIEHUBAETCS IO TPEX-
YPOBHEBOH IIKAJIE:

- TIOpPOTOBBII YpPOBEHb SIBJIAETCS 00s3aTelIbHBIM Ul BCEX OOYYaIOLIMXCS 10 3aBEPILIEHUU OCBOCHUS
JUCLUIITUHBL;

- IPOABUHYTHI YpOBEHb XapaKTEpPU3yeTCsl MPEBBIIIEHHEM MUHUMAJBbHBIX XapaKTEPUCTUK CHOPMHUPO-
BAaHHOCTU KOMIIETEHIIMH I10 3aBEPLICHNUH OCBOCHHUS JUCLUILIMHBI;

- ATAJIOHHBIN YPOBEHb XapaKTEPU3YETCs MAKCHMAaJbHO BO3MOKHOH BBIPA)KEHHOCTBIO KOMIIETEHUIUHU U
SIBJISIETCS] BaXKHBIM KaUE€CTBEHHBIM OPUEHTUPOM JJIsl CAMOCOBEPILIEHCTBOBAHMSL.

[Ipu nocraTounom kauecTBe ocBoeHMsI Oonee 80% NpUBEICHHBIX 3HAHHI, YMEHUH U HABBIKOB MIPEIIO/1a-
BaTejb OLICHMBAET OCBOEHUE JAHHOM KOMIIETEHUMH B PaMKax HACTOSALIEH AUCLUUILIMHBI HAa 3TAJIOHHOM
ypoBHE, ipu ocBoeHuu Oosiee 60% MpUBEICHHBIX 3HAHUI, YMEHUI U HaBBIKOB — HA MPOJABUHYTOM, IPU OC-
BoeHnnOoee 40% MpUBEICHHBIX 3HAHUH, YMEHHUN U HABBIKOB — HA TIOPOTOBOM YPOBHE. B mpoTuBHOM ciy

yae KOMIIETEHIIUS B paMKaX HACTOSALIEH NUCUUIUIMHBI CYHUTAETCSI HEOCBOEHHOM.

YpoBeHb CHOPMUPOBAHHOCTH KAXKIOM KOMIIETCHIIMHM HA PA3JIMYHBIX dTamax ee (popMUpoBaHUS B MPO-
1[€CCe OCBOCHMSI JAHHOW TMCUUIUIMHBI OEHUBAETCA B XOJ€ TEKYIIETr0 KOHTPOJIS yCIIEBAEMOCTH U MPECTaB-
JIEH Pa3JIMYHBIMU BUAAMH OLEHOYHBIX CPE/CTB.

Jiis otieHKH cpOPMHUPOBAHHOCTH B paMKaXxX JaHHOH AucHuIuIMHbI KomrneTeHnuid «OK-7 «crnocoOHOCThIO

K caMOOpraHusanuu u camooOpaszoBanuio». OIIK-4 «cmocoOHOCTBIO y4acTBOBaTh B HACTPOWKE U Ha-

Jajike MporpaMMHO-anmapaTHeIX KoMruiekcoBy. [TK-3 «cnocoOHOCThIO 000CHOBBIBATH MPUHUMACMBIE

MPOEKTHBIE PELIEHUS, OCYILIECTBIIATh MOCTAHOBKY M BBINOJIHATH SKCIEPUMEHTHI IO TPOBEPKE KOPPEKT-

HOCTU U YPPEKTUBHOCTH.» MPENOaBATENIEM OIICHHBACTCS COACpkKATeIbHasl CTOPOHA M KaYeCTBO Mare-

pHAJIOB, NMPUBEACHHBIX B OTYETAX CTYACHTOB IO JIA0OpAaTOPHBIM paboTaM, NMPAKTUYECKUM 3aHSITHUAM,

pacueTHoO-rpaduUecKUM paboTaM. YUHUTHIBAIOTCS TAaKXKE OTBETHI CTY/IEHTa Ha BOIPOCHI MO COOTBETCT-

BYIOIIIMM BH/JIaM 3aHSTUH NPU TEKYILEM KOHTPOJIE — YCTHBIX ONPOCax, 3alIUTax JIabopaTOpHbBIX paboT U

pacueTHo-TpaduUecKuX padoT, OTBETaX Ha MPAKTUYECKUX 3aHATHUSAX.

[IpuHuMaeTcst BO BHUMaHUE 3HAHUS 00y4YalOIIMMHCS:

- ¢u3nyecKux sBICHUH, (QPyHIaMEHTAIBHBIX MOHATHH, €IUHUIIBI U3MEPEHHs BEIMYUH, paccMaTpuBae-
MBIX B IUCHUIUIMHE, MECTO (PU3MUECKUX 3HAHUN B MPOPECCUOHAIBHOM NeATeNbHOCTU
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Hannuue ymenus:

- pemath THIOBBIC 337a4M O pa3/ieiaM JAUCHUIUIMHBI, IPUMEHSTh TOJYyYCHHbBIE 3HAHUSI U YMETh BBIJIE-
JSTh KOHKPETHOE (PU3UYECKOE COJCp)KaHWEe B MPHUKIAIHBIX 3aJadax MPOPEecCHOHATBLHOW AEITEeIHHOCTH,
000011aTh, aHATM3UPOBATh U BOCIPUHUMATh MOJIYYCHHYIO MH(POpPMAIINIO, CTABUTh LIEJNU U BHIOUPATH MyTH
UX JJOCTHUKCHUS.

[IpucyTcTBHE HABBIKOB: YMEHHE BJIaJIETh COBPEMEHHOW HAYYHOH ammaparypoil, HaBbIKAMHU BEICHUS
(u3NYECKOro HKCIIEPUMEHTA, OCHOBHBIMH METOJIaMH MTOCTAHOBKH, UCCIICOBAHUS U PEIICHUS 3a/1a4.

Kpurepuu ornennBanust ypoBHs CQOPMHPOBAHHOCTH KOMIIETEHIIMH B MIPOIIECCE BBHITOJHEHUS U 3aIUTHI
1a00paTOpHBIX PaboT, pacueTHO-TrpaduIecKrX padoT, B pe3yabTaTe BHIMOTHEHHS 3a/IaHUI HA MIPAKTHUECKUX
3aHATUSAX.

Kpurepuu onenuBanus ypoBHs copmupoBanHocT komreTeHnid OK-1 «crmocoOHOCTh K
0000111eHHI0, aHATM3Y, BOCTIPUATHIO MH(POPMAIIUU, TTOCTAHOBKE IIEJIM W BBIOOPY MyTEH €€ JOCTHKEHUs,
OK-10 «crmocoOHOCTh AEMOHCTPUPOBATH 0a30BbIC 3HAHMS B 00JIACTH €CTECTBEHHOHAYYHBIX JUCIUIUIMH H
TOTOBHOCTBIO HMCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI B MPO(PECCHOHAIBHON AEATeIbHOCTH, TPUMEHSATh METOIbI
MaTeMaTUYEeCKOr0 aHajiu3a U MOJEIMPOBAHMS, TEOPETHUYECKOIO M IKCIEPUMEHTAIBHOIO HCCIIEIOBAHUSY,
OK-12 «cmocoOHOCTh HCIIONIB30BAaHUSI HABBIKOB pa0OTHl ¢ KOMIIBIOTEPOM KaK CPEIICTBOM YIPABIICHUS WH-
dbopmanmeil ayg pemeHus: mpoosieM, BO3HUKAIOMIUX B XOJE MpodeccHoHambHOu aesTenbHocTH», OK-15
«CIIOCOOHOCTH UCMOJIB30BaTh METO/IbI 3AIIUTHI IPOU3BOJICTBEHHOIO IIEPCOHANIA U HACEJIEHUS! OT BO3MOXKHBIX
MOCJICJICTBUN aBapuid, KaTacTpod, CTUXUHUHBIX OCJCTBUI» B MPOIECCE 3alIUTHI JIAOOPATOPHBIX PadOT, Kak
dbopMbI TeKyliero KoHTpoJsia. Ha 3anmmre cOOTBETCTBYIOMMX JTA0OPATOPHBIX pabOT (METOAMYECKHE yKa3a-
Hus: Ousnueckuil mpakTUKyMm. Mexanuka u mosiekyisipHas gusuka. B.E. UBanos, B.I'. Koznos, B.A. Haii-
nenoB, ['.B. Cenumies: yuebHoe nmocobue — Cmonenck: ¢pumuan 'OYBIIO «MOU(TY)» B r.CMoneHcke,
2007.- 55 c., Apmmnaenko M.A. Onucanus nabopatopHbix paboT mo GuU3MKe U METOAUYECKHUE YKa3aHUs K
HUM (JIEKTPUYECTBO U MarHETU3M): yaeOHO-MeToanueckas paspadorka/ U.A.Apmunenko, B.E.lBaHoB,
B.A. Haiinenos, I'.B. CenumeB — Cmonenckuii gpumuan [OYBIIO «MDU(TVY)», 2009.-76¢.) cTyaeHT oTBe
YaeT Ha ISITh BOMPOCOB, coJiepKaimuxcs B kaprouke (Meroanueckue nmocobusi: Cenumes I'.B. Bompocs! u
3aaHus K 1abopatopHbM padotam o ¢usuke. Yacts 1/ I'.B. Cenumes, T.B. [llupokux. CmoneHck: ¢uiu-
an FOYBIIO «MDOU(TY)» B 1. Cmonencke, 2007.- 39 c.)

[Tpumep KapTOYKH 110 3aIIUTE Ja0OPATOPHOUN PabOThI

«M3yuyenne koneOaHUI MaTEMaTHUYECKOTO MAITHUKAY
1. MaremaTuueckuii MasiTHUK coBeplnaeT kojebanus 1o 3akony o = 0,10sin (5,0t+ /6 ) (pan). Bo
CKOJIBKO pa3 OTIMYAIOTCS OTKIIOHCHHS MasTHUKA OT IMOJIOKeHUs: paBHoBecus cnycts 4,00 u 4,25 nepuona
KOJICOQHHI.
2. Haiiti OTHOLIEHHE TIEpUO/Ia KONeOaHUI MasTHUKA C aMILTUTYI0H o =60° K mepuoay ¢ oo1=5°.
3. Onpenenute 4acTOTy KOJeOaHMI MaTeMaTHUECKOTO MasTHUKA JiIuHOU 0,58M.
4. MaremaTuyeckuii MasiTHUK coBepiaet kojebanus 1o 3akony o= 0,10 sin (5,0 t+n/ 6 ) (pan). Kakosa
¢aza konebanuii mpu t = 0 ? 5.3aBUCUT JIH TIEPUO]] KOJICOAHUI MaTEMaTHYECKOTO MAasTHUKA OT MacChl IPy-
3a?

[Ipumep KapTOUKH M0 3aIUTE TAOOPATOPHOI paboOTHI
«M3yuenune a¢dexra Xommay

1. DAEKTPOH JIETUT MPSMOJIMHEHHO B OJJHOPOJAHOM MAarHUTHOM I10JI€, IPEJCTaBICHHOM CYIMEPIO3HINeH B3a-
UMHO TEPIEHAUKYISIPHBIX 3JEKTPUYECKOT0 M MAarHUTHOTO TOJieH. YKa3aTh HalpaBlIeHUE
CKOPOCTH JJIEKTPOHA.
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1. Ot Hac 2. K mam
2. BblUMCINTD HANPSHKEHHOCTH dJIEKTpUyeckoro moiisi E, coolmaromero 31eKTpoHy yckopenue a = 9,8
2
Mm/c

1.5,6-10"" B/m 2.5,6-10° B/m 3.5,5B/M

3. Yemy paBHa oTHOCUTeNIbHAs omnoOKa € (%) Mpu U3MEepeHUH TEKYyILero yepe3 oOpaser Toka i = 2,5 MA?
1.1,5% 2.3,0% 3.0,50 %

4. CKOIBbKO 000POTOB B CEKYH]Iy N COBEPIIAET JEKTPOH, ABUTAsICh MO OKPYKHOCTH, KOTOPYIO OH OIHCHIBA-
€T B OJIHOPOJHOM MAarHUTHOM MoJje ¢ uHaykuuen B = 2,0- 102 Tn?

1.5,6:10° ¢ 2.3,410'¢" 3.2,6¢"
5. B ciydae a¢dekra Xouuia ast HATPHEBOTO IIPOBOIHKKA TIPU ILIOTHOCTH TOKa j = 150 A/cM® ¥ MarHHTHOM
WHIYKIUU B = 2,00 Tn HanpspkeHHOCTH TorepedHoro snekrpudeckoro noist E = 0,750 mB/m.

[InotHocte HaTpus p = 0,970 r/cM’. HaiiTH OTHOIICHNE KOHLEHTPAIMH JIEKTPOHOB IPOBOXMMOCTH N K
KOHLIEHTpAIMX aTOMOB B 3TOM MTPOBOJIHUKE.
1.0,913 2.0,957 3. 0,985
[TonmHbIif OTBET HA TPH BOMPOCAa COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHUPOBAHHOCTH KOMIETEH-
[IUU Ha JJAHHOM JTare ee (opMUpOBaHUs, TIOTHBIA OTBET Ha YETHIPE BOIPOCA — MPOJABHHYTOMY YPOBHIO, TIPU
MIOJIHOM OTBETE HA MATh BOIIPOCOB — 3TAJJOHHOMY YPOBHIO.
Kputepun onenuBanusi ypoBHs copmupoBaHHOCcTH KomreTeHIiH OK-7 «CcrmocoOHOCThIO K caMoopra-
HU3auu 1 camoodOpazoBanuio». OIIK-4 «crmocoOHOCTHIO y4acTBOBATh B HACTPOMKE M HalaJKe Mpo-
rpaMMHO-anmnapaTHeIx KoMIuiekcoBy. [1K-3 «cmocoOHOCTEI0O 000CHOBBIBATh TPUHUMAEMbBIE IPOCKTHHIE
pelIeHUs], OCYIIECTBISITh TIOCTAHOBKY M BBITIOJIHATH SKCIIEPUMEHTHI 110 MPOBEPKE KOPPEKTHOCTH H (-
(EeKTUBHOCTHU.» B MPOIIECCE 3alIUTHI pacueTHO-rpaduyeckor paboThl, Kak (POPMBI TEKYIIETO KOHTPOJIS.

B mporuecce 3amuThl pacueTHo-rpaduueckoit paboTsl «MexaHuka, MOJeKyIspHas (Gu3uKa U TePMOJIU-
HaMHKa» CTYJEHTY 33Jat0TCsl 3 BOIIPOCA U3 CIEAYIOLIEr0 MPUMEPHOTO MEePEeyHs:
1. Kak dhopmynupyeTcst 3aKOH COXpaHEHUsI UMITyJibca?
. B Kakux ycioBUsIX BBIIOJIIHAETCS 3aKOH COXPAaHEHMsI HMITYJIbCa B CUCTEME B3aUMOJICHCTBYIONINX TeJ?
. Kak paccunrats paboTy nepeMeHHOMN CHITbI?
. B uem 3axmrovaercst puznueckuii cMbICi BeTuduHbl 1 BT?
. Uto Takoe nojHas MEXaHUYECKasi SJHEPTHsl CUCTEMBI Tell?
. Kak dhopmymnmpyeTcst 3akoH coXxpaHeHUs MEXaHUYeCKOM dSHeprun?
. aiiTe onpenenenne MOMEHTa MHEPIIMK MaTEPUATILHON TOUKH?
. Chopmynupyiite Teopemy lllreitnepa.
9. Uto Takoe mie4o CUiibl OTHOCUTEIIBHO HEKOTOPOH OCH BpalieHus?
10. ChopmynupyiiTe 3aKOH COXpaHEHUS MOMEHTa UMITYJIbCa.
11. Kakoif B nMeeT ypaBHEHHE COCTOSIHHS HI€aIbHOTO Ta3a (ypaBHeHHEe MenneneeBa-Knaiinepona)?
12. Kak 3aBucut cpeansis apudmepruyeckas CKOpOCTh MOJICKYII Ta3a OT TeMIiepaTyphl?
13. ChopmynupyiiTe epBOil HauaIo TEPMOTUHAKIMH.
14. Kaxoii mporecc Ha3piBaeTcst uzorepmudeckum? M3oxopuasiM? M300apupM? Anmabatnyeckum?
15. Kak paccunrars KII/l TernnoBoii MammHbI?
16. 13 kakux uzomnporeccoB coctout nuki Kapuo?
17. ChopmynupyiiTe BTOpOi 3aKOH TEPMOJIMHAMUKH.
B mporuecce 3amuThl pacueTHO-rpaduueckoit paboTsl «AnekTpocTatuka. [10CTOSHHBINA AIEKTPHUSCKUN
TOK. DJIEKTPOMAarHeTu3M» CTYIEHTY 3aJal0Tcs 2 BOMpPOca U3 CIEIYIOIIEro NPUMEPHOT0O EPEYHS:
1. Chopmynupyiite 3akon Kymnona.

01O\ DN AW
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2. Kak 3aBUCHUT HANpsyKEHHOCTb MOJISl PABHOMEPHO 3apsKEHHOW JJIMHHOM HUTH OT PACCTOSHUSA 110 €€

cepeauHbI?

3. OT 4ero 3aBUCUT EMKOCTh IUIOCKOTO KOHJIeHcaTopa?

4. JlaiiTe onpezesieHUe MOTOKA BEKTOPA HAMIPSKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS.

5. Chopmynupyiite Teopemy Octporpaackoro-I"aycca st Bakyyma.

6. 3akon Oma B nuddepeHnnanbHoi popme 3ammcy.

7. Kak onpenenuTts 3HEPruio, BBIACIAIONIYIOCS B MPOBOJAHUKE MPH MPOXOKJIECHUU AIEKTPUUECKOTO TO-
Ka?

8. Cchopmynupyiite 3akoH Ammepa?

9. Kak onpenenuth Hanpaiienue cuibl JlopeHiia, 1eicTByoiel Ha 3apsij B OJHOPOJHOM Mar

HUTHOM M0J€e?

10. [aiite onpeaeneHre MOTOKA BEKTOpPA MAaTHUTHOM MHAYKIIMU Yepe3 MIOCKYIO MOBEPXHOCTh?

11. chopmynupyiite npaBuiio Jlena.

12. ChopmynupyiiTe 3aKOH MOTHOTO TOKA JJIsl BAKyyMa.

[TonHbIi OTBET Ha OJUH BONPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETEH-
[IMU Ha JIaHHOM 3Tane ee (GOpMHUPOBaHMsI, MOJHBIM OTBET Ha JIBa BOIIpOCa — MPOJBUHYTOMY YPOBHIO, U
IIOJIHOM OTBETE HA TPHU BOIIPOCA — ITAIOHHOMY YPOBHIO.

Kpurepuu onennBanus ypoBHs chopmupoBaHHOCTH KoMrieTeHIni «OK-7 «cmocoOHOCThIO K camoopra-
Hu3anuu u camoodbpazoBanuioy. OINK-4 «cmocoOHOCThIO y4acTBOBAaTh B HACTPOMKE M HAJIAJIKE MPOTpaMM-
HO-anmnapaTHbIx KoMriekcoB». [1K-3 «crnoco6HOCThI0O 000CHOBBIBATh IPUHUMAEMBbIE TPOEKTHBIE PEILICHMUS,
OCYILIECTBJISTh TIOCTAHOBKY U BBITIOJIHATH 3KCIIEPUMEHTHI 10 TPOBEPKE KOPPEKTHOCTH U 3 (HEKTUBHOCTH. »

OrnenuBaeTcss akTUBHOCTb Pa0OTHI CTY/IEHTOB Ha MPAKTUUYECKUX 3aHATHUSAX, INTyOMHA OTBETOB CTYJEHTa
«y JOCKM» IIPHU YCTHBIX OIIPOCAxX B IPOLIECCE BBINOJHEHUS 3aJaHUN K KaXJAOMY 3aHATHUIO, BBIIIOJHEHUE J10-
MAIIHUX 33/1aHUH, IPAaBUJIBHOCTh OTBETOB IIPU OJIMI-OIIPOCAX U TECTUPOBAHUU.

3HaHHE OCHOBHBIX 3aKOHOB (PM3UKU COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH KOMIIE-
TEHIIUH Ha JAHHOM dTane ee (POpMUPOBAHUS; B JOMOIHEHHE K TOPOTOBOMY CAMOCTOSITEIILHO PEIIaTh

TUIIOBBIE 33J]Ja4d COOTBETCTBYET MPOJABUHYTOMY YPOBHIO; B JIONOJIHEHUE K MPOJABUHYTOMY YMETh pe-
IaTh 33/1a4M TOBBIIICHHOW CIIOKHOCTU U BIIQJCTh HABBIKAMHU (DU3MUECKOTO IKCIEPUMEHTA COOTBETCTBYET
ATAJIOHHOMY YPOBHIO.

CdopMHUpOBaHHOCTh KOMIIETEHIIUU HE HIIKE IMOPOTOBOTO SIBJISIETCS OCHOBAHHEM JIJISl JIOMTYCKa 00ydJaro-
HIErocsi K MPOMEKYTOYHOM aTTecTaliy MO TaHHON TUCLUILIUHE

DopMoii MPOMEKYTOUHOH aTTeCTallMu 10 TaHHOW JUCIUILIMHE SIBIIsIeTCs dk3aMeH (1-if cemecTp) u Jk-
3aMeH (2-i cemectp), orieHuBaeMble 1o npuHsATOH B HUY « MOW» deThipex0aibHON CUCTEME: «OTIUIHOY,
«XOpPOUIO», «yIOBIETBOPUTEIBLHOY, «HEYJOBIETBOPUTEIHHO.

Dk3aMeH 1o auciumuimie «Ou3uka» MpOBOAUTCS B yCTHOM (hopme.

Kpurepuu onennBanus (B COOTBETCTBUU ¢ MHCTPYKTUBHBIM nuicbkMoM HUY MOU ot 14 mas 2012 roga
Nel1-23):

O1eHKN «OTJIIMYHOY» 3aCITY)KHBAET CTYACHT, OOHAPYKHUBIINK BCECTOPOHHEE, CUCTEMAaTUIYECKOE U IIIy0o-
KO€ 3HaHHE MAaTEePHAJIOB M3Y4aeMOU JUCIMILTUHBI, YMEHHE CBOOOIHO BBHIMONHSTH 3aJaHMs, IPEIyCMOTPEH-
HbIE€ MPOrPaMMO, YCBOUBIIMI OCHOBHYIO M 3HAKOMBIN C JOMOTHUTEIBLHON JIUTEPATYpOl, peKOMEHI0BaH-
HOI pabodyeil mporpaMMoi JUCIMIUIMHBI; TPOSIBUBIINN TBOPUECKHE CIIOCOOHOCTH B MOHWMAHUH, U3JI0XKE-
HUU U UCIIOJIb30BAHUN MAaTE€PHAJIOB M3YYEHHOM AMCLUMIUIMHBI, O€3ylpedyHo OTBETUBILIEMY HE TOJBKO Ha BO-
pockl Ouiera, HO M Ha JOIMOJHUTENbHbIE BOIIPOCHI B paMKax pabodel mporpaMMbl AUCHUIUIMHBI, TPAaBUIb-
HO BBIIIOJIHUBIIEMY IIPAKTUYECKOE 3aJAHUE.

OneHKH «XOpOIIO» 3acilyKUBAaeT CTYAEHT, OOHApY>KUBLIMM IOJHOE 3HAHME MaTepuana H3ydaeMou
JUCLUIUIMHBI, YCIIEIIHO BBITOIHIOUIUN NPEeyCMOTPEHHBIE 3a/1aHNs, YCBOUBIIMM OCHOB
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HYIO JINTEPATypPy, PEKOMEHJOBAaHHYIO paboyell mporpaMMoil JUCIUILUIMHEI; MOKa3aBIIEMYy CHCTEMaTH-
YECKUI XapakTep 3HAHUH MO AMCUUIUIMHE, OTBETUBIIEMY Ha BCE BOMPOCHI OHMJIETa, MPABHILHO BBHIITOJHUB-
HIeMy TMPaKTHYECKHUE 33aJ[aHusl, HO IOMMYCTHBIIEMY ITPH 3TOM HENPHUHIUITHAIBHEIE OIUOKH.

O1eHKH «yJOBIIETBOPUTEIIBHOY 3aCITY)KMBAET CTYACHT, OOHAPYKUBIINIA 3HAHUE MaTepuaia U3y4eHHOU
TUCIHUILTUHBL B 00beMe, HEOOXOAMMOM JUIs JalibHeHIIeld y4eOpl U npenacrosimeil paboTsl mo npodeccuw,
CIPABUBIIUICS C BBITIOJHEHUEM 3a/IaHUH, 3HAKOMBII C OCHOBHOH JINTEPATYpPOid, pEeKOMEHIOBAHHOM paboyueit
IpPOrpaMMON JUCIMILTUHBI; JOMYCTUBIIEM MOTPEIIHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCHI W/HIIU MPU
BBITMOJTHEHUU TIPAKTUYECKOTO 3a/1aHusl, HO 001aIal0NIHii HEOOXOIUMBIMU 3HAHUSIMU JIJISl X YCTPAHEHUS MOJT
PYKOBOJICTBOM TIPEMOJIaBaTelisl, JTMOO HEMPaBUIIbHO BBHITOJHUBIIEMY MPAKTUYECKOE 33aJlaHUe, HO 10 yKa3a-
HUIO TIPENOo/iaBaTes BHIITOJHUBIIEM JIPYTUe MPAaKTHYECKHUE 3aJJaHUs U3 TOTO e pa3jiena AUCIUTIIUHEIL.

OreHKa «HEYAOBIETBOPUTEIBHO» BBICTABIISIETCS CTYJEHTY, OOHAPYKUBILIEMY CEpbe3HbIC MPOOEIHl B
3HAHMSIX OCHOBHOTO MaTepHalia M3y4eHHON JUCIUIUIMHBI, JOMYCTUBIIIEMY PUHIIMITUATILHBIE OMMOKA B BbI-
MOJIHEHUH 33/IaHH, HE OTBETUBIIIEMY Ha BCE BOMIPOCKHI OUJIeTa M JOTOJHUTEIbHBIE BOIPOCH U HETIPABUILHO
BBITIOJIHUBIIIEMY MPAKTHUECKOE 3a/1aHre (HEMPaBIIbHOE BHITIOJHEHUE TOIBKO MPAKTUYECKOTO 3aaHus HE

SBIIIETCS OJIHO3HAYHOUN MPUYMHOMN /ISl BBICTABIICHUSI OIICHKU «HEYIOBIETBOPHUTENbHOY). Kak mpaBuio,
OIICHKA «HEYIOBIIETBOPUTEIILHO CTABUTCS CTYIACHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH 00ydeHue mo obpa-
30BaTeIBHON TporpaMMe 0e3 JOMOJHUTEIBHBIX 3aHATHH MO COOTBETCTBYIOIICH aucuuiuinHe (hopMupoBa-
HUS U Pa3BUTHS KOMIIETEHIINH, 3aKPEIUIEHHBIX 3a JTaHHOW JUCHUILUTHHON). OIeHKa «HEYIOBIETBOPUTEh-
HO» BBICTaBIISIETCS TAKXKE, €CJIM CTYJICHT TOCIIe Hayalla 3K3aMeHa 0TKa3aJicsi ero ¢/laBaTh WM HAPYIIWII Ipa-
BUJIA CIIa4YM HK3aMeHa (CIUCHIBAJI, MOJCKa3bIBaJl, 0OOMAHOM TIBITAJICS MOJIYYHTHh 0O0Jiee BHICOKYIO OLIEHKY H
T.J0.).

B 3aueTHYI0 KHUXKKY CTYJIEHTA U BBIIMKUCKY K JIMIJIOMY BBIHOCHUTCS OIIEHKA SK3aMeHa N0 JUCUUIUIMHE 32
2 -i1 cemecTp.

6.3 TunoBble KOHTpPOJbHbIE 3aA4aHUA UITN UHbIEe MaTepuanb.bl, HeoOGxoauMble OANSA OUEHKHU
3HaHVIﬁ, yMGHMﬁ, HaBbIKOB U (VIHM) onbiTa AeATeJNIbHOCTU , XapaKTepusyrowmnx 3tanbl
c¢hopMupoBaHMA KOMMNETEHLMN B NpoLecce oCBOeHUA ob6pa3oBaTeribHOW NporpaMmmbl
Bonpocsl mo (pOpMHPOBAHMIO U PA3BUTHIO TEOPETHYECKHX 3HAHM, NPEAYCMOTPEHHBIX KOMIIE-
TeHUUSIMHU, 3aKPeNJIeHHbIMHU 32 JAMCHMILNIMHON (IpUMeEpPHbIe BONPOCHI MO JEKIHOHHOMY MAaTepHaJy
JMCHUNJIMHBI):
1-ii cemecTp
1. IIpenmer u cTpykTypa Qusuku. Meron ¢usndeckoro uccienoBanus. Du3nueckue OCHOBBI MEXAHUKHU.
[IpoctpancTBO, Bpems, ABMKEHUE. DIeMeHThl KuHemaTuku. Cuctema orcuera. llepemenienue, CKOpocCTb,
YCKOpPEHHE.
2. JluHamuka marepuanbHO TOUKH. 3akoHbl HptoTona. Cuna. Macca. Umnynbc. Cuctemsl yactuil. LleHTp
MHEPLMH. 3aKOH COXPAHEHHS UMITYJIbCa.
3. Pabora. MomHocTh. MexaHnuueckasi SHEprusi. 3aKOH COXPAHEHUs MEXaHMYeCKOH sHepruu. JluccurnaTus-
HbIE€ CUJIbL. 3aKOHBI COXPAaHEHUS U IPUHLIUIIBI CAMMETPHH.
4. Kunemaruka v JUHaMHKa aOCOJIOTHO TBEPJOTO Tela. BpaieHue TBepAoro Teina OTHOCUTEIFHO HETIOIBIK-
HOM ocu. MomeHT uHepuuu. [lnockoe nBuxkeHue. YpaBHEHUS! IBUKEHNSI, MOMEHT UMITYJIbCa.
5. DHeprusi cUCTeMBbl YacTULl. 3aKOH COXPAaHEHHsI MOMEHTa UMITYJIbCa.
6. Ilpunuun unepuun. [IpeoOpazoBanus ["amunes. [Toctynater CTO. IIpeobpazoBanus Jlopenna. CrneactBust
u3 npeobpazoBanuii JlopeHna.
7. Cratuka )KuakocTeil u ra3oB. JlaBienue. Pacnipenenenne naBpieHus B MOKOSIICHCS XUAKocTH u Taze. Cuma
Apxumena.
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8. I'maponunamuka. Jlunum u TpyOku Toka. YpaBHeHue bepnymnu. [IpumeHeHHe K IBIKEHHIO KUIKOCTH
3CH.

9. Konebanus. CoOcTBeHHbIe KojeOanus. ['apMOHIUECKUH OCIUIUIATOP. MareMaTHUeCKUi MasiTHUK. DHEPTUS
U TAPMOHUYECKUX KOICOAHMSIX.

10. AHrapMOHMYECKUH OCUMIUIATOP. JIMHEHHBIN OCUMIIIATOP C 3aTyXaHUEM.

11. BernyxaeHHble K0JIeOaHUs OCIIIUIITOPA MIPH MEPHOJUIECKOM Bo3aelicTBuu. Pezonanc. [lapamerpudeckue
KosieOaHus 1 aBTokoJiebanus . CokeHne TapMOHUYECKHX KOJIGOaHUH OJIMHAKOBOW YacTOTHI.

12. BomHb!

13. MonekynspHas ¢uU3MKa U TepMOJMHAMUKA. METO/bl OMUCAHHSI MAaKPOCKOMUYECKHX cucTeM. OCHOBHBIE
YpaBHEHUS MOJIEKYJISPHO-KUHETUUECKON TEOPHUH JUIs JaBJIECHUS U SHEPTUU.

14. Onwit IlITepua. Pactipenenenue MakcBenna. Pactipenenenue bonsiimana. PaBHOMepHOe pacripeneneHue
SHEPTrUHM 10 CTENEHsIM CBOOOIbl. BHYTpeHHsIsT sHEeprusl.

15. CpenHee 4ncio CTOJKHOBEHUM B cekyHay. CpenHsis JyimHa cBOOOHOTO TIpodera mosekyn. Kunerndeckue
npoiiecchl. ONBITHRIE 3aKOHBI ABJICHUI TTepeHoca. BeiBoa koadduruenta nuddys3uu.

16. TermoBsie nporieccol. Pabora u Teruiora. [lepBoe Havano TepmoauHaMuky . TermmoeMKoCTb.

17. Anuabatnbiii mporecc. YpaBuenue [lyaccona.

18. Iukuel. Termmobie MammHbl. KITJI.

19. DuTponus. CTaTucTUYECKOE UCTOJIKOBAHUE SHTPONUHU. BTOpoe U TpeThe Havasla TEPMOJMHAMHUKHU.

20. YpaBHEeHHE COCTOSIHUSI peajbHOro ra3a. CHUibl B3aMMOAECHUCTBUSL MEXKIY MOJIEKYJIaMU PEalbHOIo ra-
3a. BHyTpenHss sHeprus peanbHoro raza. Kongencamus u oOpa3oBanue rpymnm Moiekyi. Dddext Hxoys-
TomcoHa.

2-i1 cemecTp

1. DnexkTpocTaThka. 3aKOH COXpaHEHUsS AJIEKTpuyeckoro 3apsaa. 3akoH Kynona. HanpsbkeHHOCTB
anekTpuyeckoro nois. [1oTok Bekropa HanpsikeHHOCTH. Teopema OcTtporpaackoro -I'aycca B BaKyyMe U ee
MPUMEHEHHUE K PACUETY MOJICH.

2. Pabora B ayieKTpocTaTHUeCcKOM ToJie. Pa3HOCTh moTeHnanoB, noteHnuaa. CBs3b MEXKIy MOTEH-
MaJOM U HanpsLDKEHHOCThIO. Beruncienne norenuuana. [lone numons. DnekTpuueckoe moJie B BEUIECTBE.
IMonsipuzanus qU3IEKTPUKOB.

3. BekTop nossipu3aiiviv ¥ €ro CBs3b C HOBEPXHOCTHOM ITUIOTHOCTHIO MOJISIPU3AIIMOHHBIX 3apsiaoB. Ha-
NPsSHDKEHHOCTD MOJIA BHYTpH auaniekTpuka. Teopema Octporpaackoro - ['aycca mist ausnekTpukoB. Bektop
3JIEKTPOCTATUYECKON MHAYKIMH. Y CIOBHS HAa I'paHULE pas3felia IByX IUAJIEKTPUKOB. BelunciieHne Hamps-
YKEHHOCTH T10JIs1 B AUDJIEKTPHUKE.

4. ITpOBOJIHUKHU B 3JIEKTPOCTATUUECKOM MOJIe. DIEKTPOEMKOCTh YEAMHEHHOro MpoBojiHMKa. KonaeH-
catopsl. [IpuMepsl BBIUMCIEHHUS €MKOCTH. DHEPrus 3apsKEHHOTO MPOBOJHUKA M KOHJEHCATOpa. DHEPrus
AIIEKTPOCTATHUECKOTO 1ost. OObeMHas INIOTHOCTh SHEPTHH.

5. IToCTOSAHHBIN ANMEKTPUUECKHUI TOK, €r0 XapaKTEPUCTHKU U YCIOBUS CyIIeCTBOBaHMs. 3akoHbI OMa U
Jxoynst - Jlenna B muddepenunanshoit popme. O000meHHbid 3akon Oma B mHTErpasibHOM dopme. Pas-
HOCTb IIOTEHIIMAJIOB, AIEKTPOABIKYILAS CUIIA, HAIIPSKEHUE.

6. Kitaccuueckast 3iekTpoHHas Teopusi MeTaioB. BeiBog 3akoHoB Oma u JIxkoyinsd - Jlenna u3 anek-
TPOHHBIX MpejcTaBieHuid. CBEpXIPOBOAUMOCTh. PaboTa BBIXOJIa 3JIEKTPOHOB M3 MeTayia. TepModJiek-
TPOHHAsI DMUCCHS.

7. MarautHoe none. 3akoH Amnepa. Bekrop MarHMUTHON MHAYKIMU. MarHMTHOE MOJ€ TOKAa. 3aKOH
buo - Cagapa - Jlannaca u npuMeHeHHE K pacyeTy MarHUTHOTO moJis. MarHuTHOE MoJjie NpsMoro U Kpyro-
BOT'O TOKOB. 3aKOH IOJIHOTO TOKA JJI1 MArHUTHOTO TMOJIsl B BAKYYME U €ro IPUMEHEHHUE K pacyeTy Mojei To-
pouaa U JUIMHHOIO COJICHOUA.

8. JleficTBHe MarHMTHOTO TOJISi HA TOK M Ha ABKymuics 3apsn. Cuna Jlopenma. Dddexr Xomra.
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KoHTyp ¢ TOKOM B MarHuTHOM 1oJjie. MarHUTHBIA MOMEHT BUTKA C TOKOM. MarHuTHBIN MOTOK.

9. Pabota mpu mnepeMelieHWH MPOBOJHMKA M KOHTypa C TOKOM B MarHUTHOM mone. lloto-
KOCIeIUIeHHe. SIBJIeHHEe 3JIEeKTPOMAarHUTHON MHAYKIHMK. 3akoH Jlenma. 3akon @apanes - MakcBemia T ero
BBIBOJI. 3aps]l, THAYUMPOBAHHBIN MPH SIBJICHUH 3JIEKTPOMATHUTHON UHIYKLIMH.

10. SABnenune camoumHAyKUIUHU. MHIYKTUBHOCTh. PacueT MHAYKTUBHOCTH JUIsl TOpoujia. SIBiieHue B3a-
UMHOW MHAYKIUH. B3anMHas WHAYKTUBHOCTB JJISl TOPOUAA. DHEPrusi MarHUTHOTO moyst. OObeMHas II0T-
HOCTb YHEPI'HH.

11. MarauTHOe€ TI0JIe B BemiecTBe. MUKPO - 1 MaKpOTOKH. BEeKTOp HaMarHMueHHOCTH. 3aKOH TTOJTHOTO
TOKa JIJIi MarHUTHOTO MOJIA B BenlecTBe. HanpspkeHHOCTh MarHUTHOTO 1ojsi. M3orponHble MarHeTHku. Ot-
HOCHUTEJIbHAsI MAarHUTHAS IIPOHUIIAEMOCTb. Y CIIOBHSI Ha TPaHHULIE pa3/ielia AByX MarHeTHKOB.

12. Tunbsl MarHeTUKOB. DJIEMEHTapHasi Teopus Jua - U napamaraerusma. @eppomaruerusm. ONbIThI
CroneroBa. KpuBast HamarunumBanus. MarHUTHBIN THCTEPE3HUC.

13. Tomensl. Touka Kropu. CrimHoBas npupoja deppomMarHeTuzma. DIEKTPUIECKU KoneOaTeIbHbIN
KOHTYp. uddepennnansHoe ypaBHEHUE 3aTyXalOMIUX AIEKTPOMArHUTHBIX KoJiebaHuii u ero perierue. Jlo-
rapu(MUYEeCcKHil TeKpeMeHT U K03 uiineHT 3aTyxanus. | apMOHUYECKHE AIEKTPOMAarHUTHBIE KOJIeOaHusl.

14. BeIHYX/ICHHBIE AJIEKTPOMArHUTHBIE KoyieOaHusl. AMIUIMTYAAa U (a3a BBIHYKICHHBIX KOJICOaHMIA.
Pezonanc. O6mas xapakrepuctuka teopun Makcsemta. [lepBoe ypaBHeHne MakcBeiia B MHTETpaJIbHOU
dopme. Tok cmemenus. Bropoe ypaBuenue MakcBenia.

15. TlonHas cucreMa ypaBHeHH MakcBesia Juisl SJIEKTPOMAarHuTHOrO 1oJid. Y paBHeHus MakcBesuia B
nuddepentmanbaoit popme. [lomHas cucrema ypaBHeHuit Makcsema B quddepeHnuanbon popme. Diek-
TPOMArHUTHBIE BOJIHBI U UX CBOMCTBA.

16. DnexTpoMarHuTHBIE BOJIHBI U ombITHI ['epria. Bubparop m pesonarop. BomHoBas 30Ha. DHeprus
3JIEKTPOMarHuTHHIX BOJH. [ToTok sHeprun. Bekrop Ymosa - Iloittunra. Otkpeitue paauno I[lonoseim. [Tpun-
I paauocssasu. Pacnpoctpanenue paanoBoid. Pagunonokanus.

17.OnTtuka. Pa3Butue mpezacraBieHuil o npupoae cera. Murepdepennus ceera. KorepeHTHOCTh U
MOHOXPOMAaTUYHOCTb.

18. CriocoOb1 HaOmoaeHNs nHTEphepeHIun cBeta. Pacyer nHTehEepeHIITMOHHON KapTHHBI OT JBYX HC-
TOYHHKOB.

19. Iudpaxmus cBera. [punmun [roirenca-®Openens. 3oubl Openens. [IpsmonuHeitHoe pacmpo-
cTpaHeHue cBeta. Jludpakuus Ha OJHON 1menn 1 Ha TudpakHoHHON pemeTke. Judpakius peHTTeHOBCKUX
BOJIH Ha NMPOCTPAHCTBEHHOU pemieTke. [lonsitie o romorpadumu.

20. KBanToBas npupojia u3nydeHus. TerioBoe u3iiydeHne. 3aKkoHbl TEIJIOBOTO U3Ty4eHUsI aOCOTIOTHO
YEpHOI'O Tea.

21. J[luctiepcusi cBeTa. DJEKTpOHHAsA Teopus nucnepcun. PaccesHue, moraomenrue cBera.

22. Tlonsipuzaiius 3IE€KTPOMAarHUTHBIX BOJIH. JIMHEHHOE U IUPKYISIPHOE COCTOSIHUE nojsipu3anuu. He-
MOJIIPU30BAHHOE AJIEKTPOMArHUTHOE M3nydeHrne. CriocoObl MOJIydeHUs MOJIIPU30BAaHHOTO CBETA.

23. ®oroanekrpudeckuii 3¢ dext. 3akoHsl BHemHero Gotodddexra. Potonsl. dPdexkt Komnrona.

24. AtomHas u siepHast pusuka. Ousznyeckre OCHOBBI KBAHTOBOW MeXaHWKHU. lIpuHImn Heompene-
nenHoctu. KopnyckynsipHo-BosiHOBOM jayanu3Mm. KBantoBbie coctosuusi. Cyrepro3uius cocTossHui. du-
3MYECKUE BEJIMUYMHBI U ONIEPATOPBI.

25. CrannoHapubie coctosiHus. YpaBHeHue lllpenunrepa nis cranroHapHBIX COCTOSHUH. [[BMxkeHUE
cBoOoHO# yacTuibl. [loTeHnmnanbabIi 6apbep. TyHHETBHBIN AP HEKT.

26.YacTtuna B MOTCHIIMAIBHOHN siMe. ["'apMoHUYecKuit ociimuuiarop. ATom Bogopoaa. CeKTpsl HCIyc-
KAaHMS U MTOTJIOIICHHUS.

27.TlornoiieHue, CHOHTaHHOE U BBIHYKIEHHOE U3ilydyeHust. OnTHuYecKue KBaHTOBbIE TeHEPATOPBI.

28. DneMeHTbl 30HHOM TEOPUH TBEPBIX Tel. MeTasuibl, TU3IEKTPUKU NOJTYIPOBOAHUKH.
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28. Snpa aromoB. HykioHbl. XapakTEepUCTUKU SACPHBIX COCTOSHUN. fnepHble cuiibl. Mogenu snpa.
Ilepexonpl MexXIy SIAEPHBIMU COCTOSIHUAMU. S nepHble peakuun. LlenHas peakuus nejeHHUs.
29. dusuka snemMeHTapHbix yactull. Knaccudukanus. Peakiun B3auMoieicTBUS YacTHIL.

Bonpocsk! o npuodpeTeHnI0 U Pa3BUTHIO MPAKTHYECKUX YMEHU, IPeAyCMOTPEHHbIX KOMIIETEH-
LHUSAMH, 3aKpeNJIeHHbIMH 32 TUCHHUIIIMHOMN
(npuMepBI BONPOCOB K NMPAKTHYECKUM 3aHATUSAM, JJa00PaTOPHLIM padoTam)
1-i1 cemecTp

1. Uro Takoe BekTOp nepemMenieHusi? Beerna mu Mojysib BEKTOpa MEpeMEllleHUs paBeH OTPE3Ky MYyTH,
PO IEHHOMY TOYKOM?

2. Uto xapakTepu3yeT TaHT€HIMAJIbHAsI COCTABJIAIONIAsl YCKOPEHUsI? HOpMasbHas cocraBistomas? Ka-
KOBBI UX MOJyJH?

3. Uro Ha3bIBaETCs yIIIOBOM CKOPOCTHIO? YTI0BBIM yeKOopeHueM? Kak onpenensitoTes: uX HarnpaBieHus?

4. KakoBa CBsI3b MEX/1y TUHEUHBIMU YTIIOBBIMU BETUUMHAMMU?

5. Yro Takoe cuna?

6. chopmynupyiiTe 3akoHbl HploTOHA.

7. B ueM 3akirogaercs 3aKOH COXpaHeHUs UMIyabca? B kakux cuctemMax OH BBITOTHSIETCS?

8. UTo Ha3bIBaeTCsl LIGHTPOM Macc CUCTEMbl MaTepUANIbHBIX TOUEK?

9.B ueM paznuurie MEXKIy MOHATUSIMU dHEPTUs U padboTa?

10. Kak HaiiTi paboTy nmepeMeHHON CUIIbI?

11. Yro Takoe MouHOCTH?

12. Kakue BubI MEXaHUYECKOM SHEPTUH U3BECTHBI?

13. ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHUYECKOW dHepruu. /st KakKux CUCTEM OH BBITIOJHSETCS?

14. Yem otnnyaeTcs aOCOTIOTHO YIPYTHH yaap OoT aOCOIOTHO HEYIPYroro?

15. Yro Takoe MOMEHT MHEPIIMH TeJa?

16. Chopmynupyiite u nosicaute Teopemy lllteitnepa.

17. Yto Ha3bIBa€TCSI MOMEHTOM CHJIbI OTHOCUTEIBHO ocu ? Kak ompezensercs HarnpaBiIeHUE MOMEHTA
cuJbl?

18. ChopmynupyiiTe 3aKOH AMHAMUKH BPAIATEIILHOTO JIBUKESHHSI TBEPIOTO Tea.

19.Y1o Takoe MOMEHT UMITyJIbca MaTepUaIbHON ToUKU? TBepaoro tena? Kak onpenensiercs: Hampase-
HUE€ BEKTOpa MOMEHTA UMITyJibca?

20. ChopMynupyiiTe 3aKOH COXpPaHEHUSI MOMEHTA UMITYJIbca. B Kakux cucrteMax OH BBITIOJIHSETCS?

21. B yem oTauuMe Beca Teaa OT CUJIbI TSHKECTH?

22. B yeMm 3aKJII04aroTCsl OCHOBHBIE MMOCTYJIAThI CIIEHUATBHON TEOPHUU OTHOCUTEIBHOCTHU?

23. 3anumuTe T MPOKOMMEHTHpYiTe npeoOpa3oBanus Jlopenna. [Ipy kKakux yCIOBUSX OHH MEPEXOIAT
B nipeoOpazoBanus [ammmnes?

24. Yo Takoe TepMoJMHaMUYeCKue napameTpbl? Kakue TepMoIMHAMUYECKHE TapaMeTpbl U3BECTHbI?

25. B 4er 3aKkioyaeTcsi MOJEKYISIPHO-KUHETUYECKOE TOJKOBAHUE JAaBJICHUS Tra3a?

26. 3anuuMTe OCHOBHOE YPaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH UACAIBHOIO ra3a’?

27. Haueprute rpaduk pacnpeaeneHusi MOJIEKYJ 0 CKOPOCTSIM.

28. Kaxk omnpenensiercs Hauboee BeposiTHAs CKOPOCTh ABMKEHUsI MoJieKyn? CpenHsisi CKOpOCTh?

29. OT KakuXx nmapameTpoB 3aBUCHUT CPEIHSS JJIMHA CBOOOTHOTO Mpodera MoJIeKy?

30. B yem cymniHOCTh siBiieHUs nepeHoca? KakoBbl OHU U TP KaKUX YCIOBHSX BOSHUKAIOT?

31. Chopmynupyiite 3akonsl Pypre, Guka, HproToHa.

32. B yem cyTh 3akoHa bosbliMana 0 paBHOMEPHOM pacipeie]IeHUH YHEPTHH 110 CTENEHsIM CBOOOIb1?

33. Uro Takoe BHYTpPEHHSSI SHEPTHs uiealbHOro raza? B pe3ynbrare Kakux MPOIIECCOB MOXKET M3Me-
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HSTHCS] BHYTPEHHSIS YHEPTHsI CUCTEMBI?

34. Yro takoe TemnoeMkocTs rasa? Kakas us remnoemkocreil — C, uimm Cp, — 6ombiie v nouemy?

35. Yemy paBHa paboTa n300apHOTO pacmpeHus 1 MoJIb HIeAIbHOTO raza npu HarpeBanuu Ha 1K?

36. HarpeBaeTcst nim OxJ1aKaaeTcsi ras, €Cjau OH PacIIUpsAETCsl IPHU MOCTOSIHHOM JIaBJI€HUU?

37. I'a3 mepexoauT U3 COCTOAHUA 1 B cOCTOsIHUE 2 B pe3yibTaTe CIEAYIOUIMX MIPOLECcCOoB: 1) n3zorepmu-
4ecKoro; 2) n300apHoro; 3) n30XxopHOro. PaccMoTpeB 3Tu mponeccs rpaduiecku, NoKakuTe: 1) B KaoM

nporecce paboTa pacuIMpeHus: MaKCUMalbHa; 2) Korjaa ra3zy cooOIaeTcs MaKCHMalbHOE KOJIUYECTBO
TEIJIOTHI?

38. Kak u3meHuTcs Temneparypa ra3a npu ainadaTHoM paciiupeHun?

39. Bo3MmorkeH a1 mpoliecce, pu KOTOPOM TEIUIOTa, B3sATask OT HarpeBaTess, MOJHOCThIO MTpeodpasyeTcs
B paboty?

40. B xakoMm HampaBJIEeHUU MOXKET U3MEHSIThCS SHTPONUS 3aMKHYTOM cucteMbl? HezamkHyTOM cucTe-
MBI?

41. JaiiTe OHATHE SHTPONHH (OMpeneTeHUe, eAMHNUIIA U3MEPEHHS, MAaTEeMAaTUUECKOe BBHIPAKEHUE OH-
TPOIUU /ISl PA3JIMYHBIX IPOIIECCOB).

42. N306pa3ute B KoopauHaTax T-S U30mpoiiecchl.

43. IlpencraBpte ki Kapuo Ha auarpamme p, V rpadudecku.

44. 3anumuTe U MpoaHaIu3upyiTe ypaBHeHne Ban-nep-Baansca.

45. YeM 0TIMYAIOTCS PEAIbHBIE Ta3bl OT UJI€ANIbHBIX ?

46. Yro Takoe kosebanusa? CobOomHbie kojebanus? ['apmonumueckue koiebanus? Ilepuommueckue
npo1ecchl?

47. JNaiiTe onpeneneHue aMIuMTYAb, (asbl, IEPUOA, YACTOTHI, IIMKINIECKON YaCTOTHI KOJIEOaHUH.

48. Yto Ha3bIBaeTCs TapMOHUYECKUM ocIuuiaTopoM? [IpyuHHBIM MasTHUKOM? Dusznyeckum? mare-
MaTHYECKUM?

49. IlpuBenute HOpMyIIbI Al IEPUOAOB KOJEOAHUN MAaTEMAaTUYECKOTO, MPYXUHHOTO U (PHU3MIECKOTO
MasiTHUKOB.

50. Yro Takoe npuBeAeHHAS JUIMHA (PU3NIECKOTO MAsITHHKA?

51. 3anummuTe ¥ npoananu3upyite auddepeHnranTsHOe ypaBHEHHE CBOOOIHBIX TAPMOHUYECKUX KOJIe-
OaHMiA.

52. KakoBa TpaeKTOpHs TOUKH, y4aCTBYIOLIEH OJJHOBPEMEHHO B JIBYX B3aMMHO MEPIEHIUKYISIPHBIX KO-
neGaHusX ¢ 0IMHAKOBBIMU niepuoaaMu? Kak momyyaercs okpykHOCTh? [Ipsimas?

53. [To kaKoMy 3aKOHY U3MEHSETCS aMILTUTY/A 3aTyXaloIuX KojaeOaHuii?

54. Jlaiite onpenenenue qapiaeHus. J(aBieHne — cKausipHas Wiu BEKTOpPHAs BeJIMYMHA?

55. B yem oTiinume JaBICHUS KUIKOCTH Ha Pa3HBIX YPOBHSIX?

56. OT Kakux napaMeTpoB 3aBUCUT BhITANIKMBaroIas cuia? Kak ee paccuntars?

67. [laiiTe onpenencHe MOHITUN «JTHHUS TOKa», «TPyOKa TOKay.

58. Kakoe TeueHne Ha3bIBAECTCA CTAllMOHAPHBIM?

59. Chopmynupyiite TEOpeMy O HEPA3PHIBHOCTH CTPYH.

60. 3anumure ypaBHeHue bepHynu. [l Kakux yCJIOBUI OHO BBIIOJIHSETCA?

61. Kak onpenenuTs AaBlieHHUE B TEKYIIECH KUIKOCTH?

62. Kakoe TeueHne Ha3biBaeTcs JaMuHapHbIM? TypOyleHTHBIM?

2-i1 cemecTp
1. Chopmynupyiite ycnoBus MPUMEHUMOCTH 3akoHa KyioHa /uisi onpeneneHus: CUIbl B3auMOIeHCTBUS
JIBYX 3apsKEHHBIX Tell.
2. JlaiiTe onpejeneHue HarpsyKeHHOCTH 3JIEKTPUUYECKOTO TMOJIS.
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3. ChopmynupyiTe NPUHITUI CYTIEPIIO3UIIMH HIEKTPOCTATHICCKHUX TOJICH.

4. Kak onpenenuTs CUIly, 1EHCTBYIOLIYIO Ha 3JIEKTPUUYECKUHN 3aps]] B DJIEKTPUUYECKOM ToJie?

5. 3anummuTe BeIpaKEHUE ISl padOThI, COBEPIIAEMON CHUJIAMH AJIEKTPOCTATUYECKOTO TOJIS 10 TIepeme-
HIEHUIO TOYEYHOTO 3JIEKTPUUYECKOr0 3apsijaa.

6. JlaiiTe onpeneneHue NOTEHLIMANIA U Pa3HOCTU NOTEHLIMATIOB 3JIEKTPOCTATUYECKOTO MOJIA.

7. YTo Ha3bIBAIOT MOTOKOM BEKTOpA HAIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIs?

8. Cchopmynupyiite Teopemy OcTporpaackoro-I'aycca it 3I€KTpOCTaTUIECKOTO TIOJIS B BAKyyME.

9. Kak nmpoucxoauT noyisspu3anusi Tu31eKTPUKOB C MOJISIPHBIMUA U HEMOJIAPHBIMHU MOJIEKYJIaMU?

10. Kakue ¢u3nveckne BeTMUNHBI KOJTUYECTBEHHO XapPaKTEPUIYIOT MOJISPU3ALUIO AUIICKTPUKOB?

11. Kak Haimume Au3aeKTprKa BIUsSET Ha HAMPSHXKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIs?

12.Kak pacnpezenensl 3apsiabl 10 MOBEPXHOCTH POBOAHUKA?

13. Kakas cuctema nmpoBOJHHKOB Ha3bIBAETCSl KOHACHCATOPOM?

14. Yro Ha3bIBaETCs DJIEKTPOEMKOCTBIO KOHIEHCaTOpa?

15. Kak paccuuTaTh 2HEPTHIO 3apsHKEHHOTO KOHIeHcaTopa?

16. 3anumuTe BhIpayKeHUE 11 00bEMHOMN TUIOTHOCTH SHEPTHH JIEKTPOCTATUYECKOTO TIOJIS.

17 .3anummre 3akoH Oma 1715 yyacTka 1emnu, conepskamiero 9/C.

18. ChopmynupyiiTe mpaBUiIO 3HAKOB MpH 3amucH 3akoHa Oma.

19. [aiite onpeaeneHue MarHuTHON WHJTYKIIMH.

20. Hanuiure BeipaxkeHue 3akoHa buo-CaBapa-Jlannaca jyist onpeseneHuss MarHUTHONH UHAYKIUHU 3Jie-
MEHTa MIPOBO/IHUKA C TOKOM.

21. Hanumure 3aKOH MOJHOrO TOKA.

22. Hanumwure BoipaskeHust Juis cuibl Jlopenia. Jlns cunbl Amrepa.

23. B uem 3akiroyaeTcs SBJICHUE AIEKTPOMATrHUTHON UHYKIIHUH.

24. chopmynupyiiTe u 3anuimTe 3aKkoH Dapajes s AIEKTPOMAarHUTHOM WHYKITUH.

25. Hanummre Beipaxkenue ais J/{C 37eKTpOMarHuTHOM MHIYKUMHU, BOZHUKAIOUIEH B TPOBOAHUKE MTPH
JIBUYKEHUU €r0 B MAarHUTHOM II0JIE.

26. Hanumure ypaBHEHHE, CBA3BIBAIOLICE LIMPKYISLUUIO HAMPSIKEHHOCTH BUXPEBOTO 3JIEKTPUUYECKOTO
MOJIS C UHAYKIMEH MarHUTHOTO MOJIA.

27. B 4er 3aKkioyaeTcs sBJICHUE CAMOUHIYKIUN?

28. Yrto Ha3bIBaeTCs 00bEMHOMN TIOTHOCTHIO SHEPrHH MarHUTHOTO nossa? Hamummure Gopmyny st om-
peneneHust 00beMHON TUIOTHOCTH SHEPTUU MAarHUTHOTO TIOJISI.

29. Jlaiite onpeneneHne HaMarHUY€HHOCTH.

30. Yro Ha3bpIBaeTCs HANPSHKEHHOCTHIO MAarHUTHOTO nosist? Kak oHa cBsi3aHa ¢ MAarHUTHOW MHIYKUUEH U
HaMarHM4€HHOCThIO?

31. ChopmynupyiiTe 3aKOH TOTHOTO TOKA JUISI MArHUTHOTO TIOJISI B BEIIECTBE.

32. Kakue TUIbl MarHeTUKOB U3BeCTHBI? UeM oHu oTnnyaroTcs?

33. Yem o0ycroBIIEHBI MArHUTHBIE CBOMCTBA aTOMOB?

34. Kakue BemiecTBa OTHOCATCS K JAuaMarHeTukam? B yem 0coO€HHOCTM HaMarHUYMBAHUS JUaMarHe-
THUKOB?

35. Kakue BelecTBa OTHOCATCS K MapamMarHeTukam? B uem ocoOeHHOCTH HaMarHWYMBaHUS TapaMarHe-
THUKOB?

36. KakoBbl 0COOEHHOCTH MarHUTHBIX CBOMCTB (heppOMarHeTHKOB?

37. B duem 3akitouaeTcs sIBJIEHUE MarHUTHOTO Tucrepe3uca’?

38. OnumuTe MEXaHU3M BO3HMKHOBEHHUS! COOCTBEHHBIX TAPMOHHYECKHX KOJIeOaHWH B KOJeOaTeTbHOM
KOHTYDE.

39. Kak 3aBUCHUT OT BPEMEHH aMILUTUTY/1a 3aTyXarOIIMX KOJeOaHmii?
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40. Yro HazwiBaeTcst kKodpdunmeHToM Koiebanuit? OT Kakux mapaMeTpoB KoieOaTeIbHOTO KOHTYpa OH
3aBUCUT?

41. Yto Ha3bIBaeTCA JTOrapU(PMUIECKUM JEKPEMEHTOM 3aTyXaHUs?

42. N300pa3ute cxemy IEKTPHUECKON e KOJIeOaTeTbHOr0 KOHTYDA.

43. B 4eM 3akitouaeTcs siBIICHUE PE30HAHCa B KOJIeOaTeIbHOM KOHTYpe?

44. Yto Ha3bIBAETCS «TOKOM CMEIICHUS»?

45. Kakoe moJse Ha3bIBaeTCs 3JIEKTPOMArHUTHBIM?

46. HannmuTe ypaBHEHUE TIOCKOW AJIEKTPOMArHUTHOM BOJHBI.

47. ChopmynupyiiTe OCHOBHBIE CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

48. B uem 3axirouaercs pusudeckuii cMbich BekTopa YMoBa-Iloiintuara? Uemy oH paBen?

49. Yrto Takoe abcomtoTHO yepHoe Teno? Kakas ycraHoBka OJM3Ka 10 CBOMM CBOMCTBaM K aOCOJIOTHO
YEepPHOMY Tely?

50. Kakoe Teno u3iiydaer cuiibHEe NMpU JaHHOW TeMmIepaType- 4epHoe, cepoe win 3epkaibHoe? UTo Ha-
3BIBAETCS CIIEKTPAIbHOMN cBETUMOCThIO? HTErpansHOil CBETUMOCTHIO?

51. Kak popmynupyercs 3akoH Credana-bonbiimana?

52. Kak popmynupyercs 3akoH Buna?

53. B uem cymHoCTb siBJIeHUs BHemIHero (Gporodddexra?

54. IHTeHCUBHOCTD CBETA, Majaroiiero Ha gorokaro, Bo3pocia B 10 pa3. Uto nmpu 3TOM yBETUYUTCS:
cuna gorotoka? CkopocTh (POTOIIEKTPOHOB?

55. 3anumuTe ypaBHeHUE DWHINTEHHA 171 BHeITHEro ¢hoTodddexra.

56. Kak oOBsicHsA€TCS HaTU4He CBETOBOIO JIaBJICHWS HAa OCHOBE JIEKTPOMArHUTHOW BOJHOBOW TE€OpUU
cera?

57.00bsICHUTE MPOUCXOKICHUE CBETOBOTO JIaBJICHHS HA OCHOBE KBAHTOBOM TEOPHH.

58. JlaBnenue cBera O0JIbIIE Ha YEPHYIO MOBEPXHOCTH WM Ha 3epKaiibHyto? [Touemy?

59. B kakux sBIEHUSIX 00HAPYKUBAIOTCS BOJIHOBBIC CBOMCTBA CBETA, & B KAKUX — KOPITYCKYJISIPHBIE?

60. Kakue skcriepuMeHTanbHble PaKThl CBUACTEIBCTBYIOT O CIIOKHOCTH aroma?

61. IIpu kakuX yCIOBHIX HAOIIOJAIOTCS JIMHEHYAThIC CIIEKTPhI UCITYCKAHHMSI?

62. Yto Takoe paiuO0aKTUBHOCTbH?

63. Bo3MO>KHBI JIM PEBPAIICHHS OJHUX XUMUYECKUX JIEMEHTOB B Apyrue?

64. Kakue pesynbraTsl ObUIH TOJyYeHBI B OmbITax Pesepdopaa mo HaOMOIEHUIO paccesHus aibda-
YaCTHI] IPU UX MPOXOKACHUH YEpPe3 TOHKUE CIIOU BellecTBa?

65. Kakyro Mozens cTpoenus atoMa npeaioxui Pesepdopa?

66. ChopmynupyiiTe KBAaHTOBBIEC TOCTYJIAThl bopa.

67. Kakoe cocrostHre aToMa Ha3bIBaeTCsi OCHOBHBIM? B030yx1eHHbIM?

68. [losicHuTe MPOUCXOXKIEHNUE CIEKTPAIbHBIX JIMHUMA B CIIEKTPE aToMa BOJOpPOAa C MOMOILIbIO Mpea-
CTaBJICHUH O TMEPEeX0J]aX IIEKTPOHOB C OJHOW OPOHUTHI HA IPYTYI0 U C TOMOIIBI0 YHEPTeTHUYECKUX Ha-
rpamMMm.

69. KakoB ¢pu3n4ecKuii CMBICI COOTHOIICHUS HEOIPEIEIICHHOCTE! ISl KOOPAMHATHI U uMityibca? s
SHEPrUuu U BpEMEHU?

70. Kakoii Bun umeet ypaBaenue Lllpeaunrepa s cTaiimoOHaApHBIX COCTOSTHH?

71. Kakue pusndeckne XapakKTEPUCTUKU CUCTEMBI ONPEACIISIOTCS TJIABHBIM KBAaHTOBBIM YHCIIOM? OpOH-
TaJIbHBIM KBAaHTOBBIM UHCIOM? MarHUTHBIM KBAaHTOBBIM YUCIIOM?

72. Yo Takoe n30Tonsl?

73. V3 KaKuX 4acTHUIl COCTOUT aTOMHOE SIAPO?

74. KakoBbl 0COOEHHOCTH SIEPHBIX CHIT?

75. Uto takoe nedeKT Macchl?
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76. Uto Takoe sHEeprus cBA3M AApa? Y aenbHasi SHEPTUsl CBsi3u?

77. Kakue aToMHBIE siipa He CIOCOOHBI K CaMOTIPOU3BOJILHOMY PaJIMOAKTUBHOMY pacnauy?
78. Uro Takoe anbha-pacnan?

79. Kak u3meHsieTcs 3apsi 1 Macca siapa npu aibda-pacmae?

80. Kakue npeBpartieHust IpoucXosaT B aTOMHOM siJipe Ipu OeTa-pacrmaje?

81. [To kakoMy 3aKOHY TPOUCXOAMUT PATMOAKTUBHBIN pacmal aTOMHBIX siiep?

82. Uro Ha3bIBaeTCs siepHOM peakuuei? Yem OHM OTJIMYAIOTCS OT PaJAMOAKTUBHBIX MPEBPALICHH?
83. Uto Takoe KpuTuyeckas macca?

84. Kaxue BoaHbBI Ha3bIBalOT cBeTOBbIMU? [Touemy?

85. JlaiiTe onpenenenrie nHTEpGEPEHITMN CBETOBBIX BOJIH. Kakue BOJHBI MOTYT HHTEpPEepUpoBaTh?
86. KakoBbl yc10BUSI MAKCUMyMa U MUHUMYyMa TpU UHTEPEPEHITNH BOJTH?

87. Onummre ycTaHOBKY Jj1sl HaboieHus koser, HproroHa.

88. Bo3moskHa 1 uHTEp(EpeHIIns OT ABYX HE3aBUCUMbI ICTOUYHHUKOB CBeTa?

89. Uto Takoe onTHYecKas pa3HOCTb Xoj1a?

90. B uem CyIIIHOCTD SIBJI€HUS IPOCBETICHUS ONITUKHU ?

91. B yem 3akitouaercs siBiieHue AUGPaKIUU BOJIH?

92. Kak 00BsICHUTH sIBJICHUE UPPAKITAN?

93. Kak ctpositcst 30061 Openens?

94. Yo u3 cebs npeacTasisietr nudpakmuonnas pemerka? [IpoctpancTBenHas perierka’?
95. Yro Takoe mucrnepcus cBeta?

96. Uto Takoe HOpMalibHas Aucniepcusi? AHOMallbHas Aucnepcus?

97. Kakuie BOJIHBI Ha3bIBAIOTCS TOJISIPU30BAHHBIMU?

98. Copmynupyiite 3akoH Maitoca.

99. Chopmynupyiite 3akoH bproctepa.

Bompocsl o 3akpenieHHI0 TeOPeTHIECKUX 3HAHUM, YMEHUIN U IPAKTHYECKHX HABBIKOB, NPeay-
CMOTPEHHBIX KOMIIETeHUUSIMU (BONIPOCHI K IK3aMeHY)
1-ii cemecTp
[IepBble 3 Bompoca B 3K3aMEHALIMOHHOM OMJIETE CTyJIeHTa — MO0 JIEKIIHOHHOMY MaTepHaiy (Bompocsl 1-
33e). Bropoii Bompoc — 3amava, 61au3Kas K pazoupaeMbIM Ha TPAKTUYECKUX 3aHITHSAX M B MPOIECCE BBITION-
HEHUS pacueTHO-TpadudecKux padot (Bompockl 34- 62).

1. Kunemaruka matepuanbHoi Touku. Cuctemsl oTcuera. JlBa crocoba omucaHus ABUKCHHUS MaTEPU-
anbHOM TOUKU. CKOPOCTh U YCKOPEHHE MPOU3BOIBHO JBUXKYILIEHCS MaTEpUaTIbHON TOUKH .
2. BpamarenbHoe JBUKEHUE TBEPAOrO T€Ja OTHOCUTEIBHO HEMOABMKHOW OCH. YTJIOBasi CKOPOCTh U
YIJI0BOE YCKOPEHHUE.
3. BmiBox 3akoHa coxpaHeHus ummynbca. LlenTp nuepium (IIeHTp Macc) MEXaHUYEeCKON CHC-
TEMBI.
4. Pabora u momHoCTh. PaboTa mepemennol cuibl. KoHcepBaTHBHBIC CHITBL. DHEPTUSl KWHETHUECKAs
Y NOTEHLMAJIbHAS.

5. TloTeHuuanbHasi 3HEPrusi MaTepUAIbHOM TOYKM BO BHEIIIHEM CHJIOBOM Iojie. Ee cBsi3b C cuIioH,
JIEUCTBYIOLIEH Ha MAaTEPUATbHYIO TOUKY.

6. 3aKOH COXpaHEHWs YHEPTUU B MexaHuke. LleHTpanpHBIA yaap aOCONIOTHO ynmpyrux mapos. Pac-
YeT CKOPOCTEH mapoB nocie coyaapenusa. CoynapeHue AByX MIAPOB C PE3KO OTIMYAOIIUMHCS MACCAMH.

7. lunaMuKa BpamiaTeIbHOTO JIBMIKEHUS aOCONIOTHO TBepAoro tena. MomeHT cuibl. PabGota mpu
BpallleHUHU a0COIOTHO TBEPJIOTO Tejla BOKPYT HEMOBUKHOM OCH.
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8. Kunetnueckasi sHeprus abCOIIOTHO TBEPJIOTO TeJla , BPAIIAIOIIETOCS OTHOCUTEIHHO HEMOIBHIKHOMN
ocu. Moment unepuuu. Teopema lllterinepa. MOMEHTHI HHEPLIUU TN MPOCTEHIIEH TeoMeTpruIeckoit (op-
MBI.

9. BbIBOJT OCHOBHOTO ypaBHEHHS JTWHAMHKHU BpPalIaTeIbHOTO ABMXKEHHUS aOCOJIOTHO TBEPAOTO Teja.
MomeHT umnyibca MaTepUaIbHOM TOYKH U TBEPAOIO Tena. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCA.

10. OcHOBHBIEC Ta30BbI€ 3aKOHBI U 00JIaCTh X MpUMeHeHHs. WneanbHbIN Ta3. BeiBoa ypaBHe-

Hua Knanelipona-MeneneeBa. Y HuBepcaibHasi Ta30Basi HOCTOSIHHAA

11. BbIBOJ1 OCHOBHOT'O YpaBHEHUSI MOJIEKYJIIPHO-KMHETUUECKOU T€OpHUH ra3oB Juisl faBieHus. Cpeauss
KBaJIpaTUYHasi CKOPOCTh MOJIeKYJ. CpelHsisi KUHETUYECKask SHEPrus MOCTYNATEIbHOTO ABMKEHHUS MOJIEKYII
rasa.

12. Pacnipenenenue ckopocTeit mosekysn mo Makceemny. Haubornee BeposiTHast, cpensis aprudpmeTude-
CKasl M KBaJ[paT CpeJIHEe KBaIpaTUYHON CKOPOCTEH.

13. UneanbHblil Ta3 B moyie CUiIbl TshkecTH. BeiBonm OGapomerpudeckoit (opmyibl. Pacnpenenenue
bonsimana.

14. Uncno CTONKHOBEHHH U CpeIHss IIMHA CBOOOJHOTO mpobera MoJiekyil. SIBieHue mepeHoca B ra-
3ax. OnbITHBIE 3aKOHBI TG Y3UH, BHYTPEHHETO TPEHUS U TEIIONPOoBOAHOCTH. KoaddulneHTs nepenoca u
UX 3aBUCHUMOCTB OT JIaBJICHUSI.

15. Pabota ra3za npu ero pacmmpeHud. BHyTpeHHsIs1 SHEeprus ujaeanbHOro ra3a. PaBHomepHoe pacmpe-
JIeJIEHUE HEPTUU 10 CTETIEHSIM CBOOOIBI.

16. TermoeMKOCTh MJCATBHOTO Ta3a MPU MOCTOSHHOM JAaBJICHUH M IMOCTOSIHHOM OO0beMme. YpaBHEHHE
Maiiepa. Knaccuueckasi Teopusi TEIIIOEMKOCTER H1€aJbHOTO Ta3a.

17. Tennota u pabota. [lepBoe Hayaio TEPMOJUHAMUKHN M 3aKOH COXPAHEHUsS U MPEBPAILCHUS dHEP-
run. [IpumMeHeHne nepBoro Havauia TEPMOJAMHAMUKH K M30XOpHueckomy mporeccy. KomuuyecTBo moasou-
MOTO TEIJIa B 3TOM IPOIIECCE.

18. [IpumeHeHne epBOro Havansa TEPMOAMHAMUKH K M300apHUECKOMY M H30TEPMHUYECKOMY MPOIIEC-
cam. Pabora, coBepmiaemas ra3oM, U KOJIMYECTBO TOJBOIUMOTO TEILIA.

19.Annabaruueckuii mporecc, ypaBHeHue I[lyaccona. Pabora raza B agnabatuyeckom mporiecce.

20. Kpyroseie pornteccsl (mukibl). KIT/] reroBoit mammnsl. Lukn Kapao u ero tepmuyeckuit KT/

21 Durponus. Ilpumepsl BeIYMCIIEHUS SHTpONMH. TepMoauHamMuyeckas aguarpamma T-S u ee npume-
HEHUE.

22. PeanbHble razpl. OTCTYIJIEHUS OT 3aKOHOB HJI€aIbHBIX ra30B. B3aumonelicTBue MoIeKyl. Y paBHe-
Hue Ban-gep-Baansca. Ananu3 ypaBuenus Ban-nep-Baanbca.

23. YpaBHenue Ban-nep-Baanbca u comnocrasnenue ero ¢ onsitoM. Kputnueckoe cocrosuue. CBs3b
MEXAYy KpUTUUECKUMHU NapamMeTpaMu. BHYTpeHH:s1 3HEprust peajibHOro rasa.

24. 'apmonmnueckoe KojebarenpHoe nBkeHue. OOmui mpusHak kojebanuii. uddepennumanbHoe
ypaBHEHHE TAPMOHHYECKUX KOJIeOaHmi. DHEPTUsi TAPMOHNYECKUX KOJICOaHMA.

25. ®usnyueckuii U MareMaTW4ecKui MasTHHUKH. [lepuoasl ux konebanuii. [IpuBenennas anmvna du-
3UYECKOr0 MasiTHUKA.

26. 3aryxaromnue kosnebanus. JuddepennmanbHoe ypaBHEHHE 3aTyXarOIMIMX KOJEOAHUN U €ro perie-
Hue. Jlorapudmuaeckuit nekpeMeHT U KodhPUIIMEHT 3aTyXaHUsI.

27. BoinykIeHHble MexaHudeckue konebanus. uddepennmanbaoe ypaBHEHHE BBIHYKIECHHBIX KOJIE-
Oanwuii u ero perienue. Pesonanc. YciaoBus pe3oHaHca.

28. CnokeHne TapMOHUYECKUX KOoJIeOaHWH, HAMpaBICHHBIX BOJb OJHOM mpsiMoil. ClioKeHue B3auM-
HO IEePIEeHIUKYIApHbIX KoseOanuil. [lonsgpuzoBannble KojeOaHusl.
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29. O6pa3oBanue BOJIH B yrpyroi cpene. [IpomonbHbIe U TIONIepeyHbIe BOIHBL. Y paBHEHHUE TIOCKOU
BOJIHBL. Da3zoBasi CKOPOCTE.

30. UnTepdepenus Bona. BonmnoBoe ypaBHeHue. CTosune BOJHEI.

31. DnemMeHThI CeHalbHON TEOPUN OTHOCUTENBHOCTH. [I[pUHIIUIT OTHOCUTENHFHOCTH B KJIACCH-
yeckoi mexanuke. [IpeoOpazoBanus ['ammnes. [TocTynaTel crieninaabHON TEOPHH OTHOCHUTEILHOCTH.
[IpeobpazoBanus Jlopenia.

32. PensaTuBUCTCKAsi KNHEMATHKA: JUIMHA TEJI B Pa3HBIX CHCTEMAaX OTCUETA.

33. PensTUBUCTCKAs KUHEMATUKA: JUIMHA TEJ U JUIMTEIBHOCTh COOBITUH B Pa3HBIX CHUCTEMax

OTCYEeTa, PEISATUBUCTCKUI 3aKOH CIIOKEHHUSI CKOPOCTEH.

33a. JlaBiieHue. Pacripenenenue naBiIeHNs B IOKOAIMXCS KUJIKOCTH U Ta3e. BolTankuparomas cuia.

336. JIunuu u TpyOxu Toka. Hepa3pbIiBHOCTH CTpyH.

33B. BeiBog ypaBHenust bepuynu

33r. [IpuMeHeHue 3aK0Ha COXPAHEHUS] UMITYJIbCa K JIBUKEHUIO KUJIKOCTHU.

33 1. JIBmKeHue Tell B )KUIKOCTAX U razax.

33e. 3axon Crokca.

34. Kaxkoii nmorapudmuueckuii 1eKpeMeHT 3aTyxaHus MasTHuka jumHoi 0,80 M, ecnu ero Ha-

vanpHas amiuTyaa 5,0°, a yepes 5,0 MuH ammnTyaa pasua 0,5°?

35. B nunuHApe noa mopiiHeM HaxoauTcst Bojiopo i maccort m=0,02 kr npu temnepatype T = 300 K.
Bogopon Hauan pacmmpsaTbest ainadaTHO, YBEIMYUB CBOW 00BEM B IATH Pa3, a 3aTeM ObLT

CKaT U30TEPMUYECKH, MPHUYEeM 00BEM YMEHBIIHICS B TAATh pa3. Haiitu temnepatypy T, B KOHIIe aqua-
0aTHOTO pacIIUpPEeHHs U PadoOTy, COBEPIICHHYIO Ta3oM. M300pa3uTh npoiecc rpaduuecku

36. VneanbHblli MHOTOAQTOMHBIM Ta3 COBEpIIACT IMKJ, COCTOSIIMA MX JIBYX H30XOp H JABYX H300ap,
npuyeT HanOoJIbIIIee JaBJICHUE ra3a B JBa paza 00Jbllle HAMMEHBIIET0, a HANOOJIBIINI 00bEeM B YEThIpE pasza
6onbie HanMmeHbiero. Onpenenuts Tepmudeckuii KITJT mukona.

37. HaiiTu MOJSIpHYIO Maccy BO3/1yXa, CUMTas, YTO OH COCTOUT U3 OJHOM YacTH KUCIOPOJa U TPEX ya-
crelt azota (m;:m;, = 1:3).

38. Konebanuss martepuanbHOU T 0uku Maccoir 10 T omuceiBatoTcs ypaBHeHHeM (B cucteme CH)
X= O,IOSin(nT/ 2+ 7/ 4.). Omnpenenuts nepuoj KoyebaHuil, MakCcMMalIbHOE 3HAaU€HUE BO3BPAILAIOIIEH CHIIBI
Y TIOJIHYIO SHEPTUI0 MAaTEPUAIbHON TOUKH.

39. Ilpu agmabaTHOM pacIIMpEeHUN KHUCIopoja ¢ HadanbHOU Temmneparypoi T, = 320 K BHyTpeHH:s
sHeprust ymensinmiach Ha AU = 8,4 kJ[x, a ero oobem yBenuumiics B n = 10 pa3. Onpeaenuts Maccy Ku-
cJI0poaa.

40. Kucnopox O, maccoit m = 0,20 Kr HarpesaroT oT TeMueparypsl t; = 27°C 1o temmeparypsl t, =
127°C. HaiiTu u3MeHEeHUe SHTPOIUH, €CIIM M3BECTHO, YTO HAYaJbHOE U KOHEYHOE JaBJIEHHE ra3a OJUHAKO-
BO.

41. B 6amnone BMecTUMOCThIO V = 25 11 Haxoautces Bogopon mpu Temmeparype T = 290 K. Tlocne to-
ro, KaK 4acTh BOJIOPO/ia U3PACXOI0OBANIH, JaBiieHHe B Oauione nmonusmiock Ha Ap = 0,4 MIla. Onpenenutsb
Maccy U3pacxo/I0BaHHOT'O BOJIOPO/A.

42. KakoBa vacToTa, aMIUIUTy/la U HadaibHas (as3a kKoneOaHWi, 3a/J]aHHBIX YpaBHEHUEM (B CHUCTEME

CHN) S =sin (630t +1)?

43. 3a kakoe BpeMs TeJI0 CIYCTUTCS C BEPIIMHBI HAKIOHHOM TIOCKOCTH BBICOTON 3,0 M M YIJIOM y OC-
HoBanus 60°, eciM MaKCUMAJIbHBIA yroll y OCHOBAHUS HAKJIOHHOM IJIOCKOCTH, IIPH KOTOPOM TEIIO HAXOIMUT-
cs Ha Hel B 1oKoe, paBed 30°?

44. Inatdopma, umerorniasi GopMy CIIIONIHOTO OJHOPOTHOTO JMCKA, MOXKET BpaIaThCs MO WHEPIUH
BOKPYT HEMOJBI)XKHOW BepTHKaIbHOU ocu. Ha kpato miaaTdopMbl CTOMT YeIOBEK, Macca KOTOporo B 3 pasa
MeHbIIIe Macchl TaThopmel. OnpeenuTe, Kak ¥ BO CKOJIBKO pa3 U3MEHUTCS YTIIOBasi CKOPOCTh BPAILCHHS
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m1atOpMBI, €CIH YEeNOBEK MeperaeT OmmKke K IEHTPY Ha PacCTOSHUE, PAaBHOE IOJIOBMHE paanyca
1aTOpPMBI.

45. Ilon peiictBueM Kakoil cuibl F'y Tena maccoid m = 10,0 Kr npu npsSMOJIMHEWHOM JBUKEHUU U3ME-
HEHHE MyTHU CO BPEMEHEM MpOoUcxXoaut 1o 3akony S = A(B — Ct)t, rne A = 10 ¢, B=1,0m, C=2,0 ml.
[IpencraBuTh rpaduuecku 3aBUCUMOCTH W(t) U a(t).

46. lapuk maccoit 400 T, JeTAIMI TOPU30HTAIBHO CO CKOpocThio 10 M/c, ymapsieTcss 0 mpu3My Mac-
coii 2,0 Kr, CTOSIIIYI0 Ha UICATLHO TJIAJKOH MIOCKOCTH U TOCie abCONIOTHO YIPYTOro yaapa OTCKaKUBaeT
BEPTUKAIILHO BBEpX. HaliTu cCkOpoCTH maprka v NpU3Mbl IOCIE yaapa.

47. Quck pagumycom R=24 cm konebaercs OKOJI0 TOPU30HTAIIBHOW OCH, MPOXOJIAIICH Yepe3 cepeiuny
OJIHOTO M3 PAIUyCOB NEPIEHAUKYISPHO IIOCKOCTH Aucka. OnpenenuTs nepuoj KojiedaHuil Takoro mast-
HUKA.

48. IIpousBoauTcs KaTMOpPOBKa OATTMUCTUYECKOTO MasiTHUKA. balmucTudeckuii MasTHUK MPEJCTaBIISIET
co0ol yCTpONCTBO, COCTOSIIEE W3 HUTH JUTMHOW 2 M, Ha KOTOPOH IMOJABEIICH HEOONBIION SIUK C TIECKOM
Maccoi 2 kr. [lyns maccoit 20 r, jetsiiasi TOPU30HTAIIBHO , TONAaeT B

AIUK U 3acTpeBaeT B HeM. OnpenenuTe yriibl OTKJIOHEHUS HUTH MasTHUKA Mpu ckopocTsax mytu 200,
300 u 400 m/c.

49. Ha olHOpO/IHBIN CIUIOLIHOM HWIMHAPUYECKUH Ban paanycoMm R = 50 cM HamoTaHa Jierkasi HUTb, K
KOHITY KOTOPOW MpUKpeEIieH Tpy3 maccolt m =6,4 kr. ['py3, pa3MarbiBasi HUTh, OITYCKAETCsl C YCKOPEHUEM a
=2,0 m/c’. Onpenenure: 1) MOMEHT nHepuuH J Baa; 2) Maccy m,; Bala.

50. B nienTpe ckambu JKyKOBCKOTO CTOUT YEIOBEK U JCPKHUT B pyKax CTEp>KeHb JUIMHOU /[ = 2,4 M U
Maccoit m = 8 Kr, pacroJI0oKEHHBIN BEPTUKAJIBHO 110 OCH BpalleHus: ckambi. CKaMbsl C 4€JIOBEKOM BpallaeT-
¢ ¢ gactoror n; = 1,0 ¢!, C kakoii wacToToii n, OyZeT Bpamarbcsi CKaMbsl C YEJIOBEKOM, €CITU OH MTOBEPHET
CTEpIKEHb B TOPH30HTAIBHOE MookeHHe? CyMMapHBIii MOMEHT HHEPIIHH YeT0BEKa W CKaMbi I = 6 kr M.

51. BeluuciauTh MOMEHT UHEPIMH J POBOJIOYHOTO MPSIMOYTOJIbHUKA CO CTOpOHON @ = 12 cmu b = 16
CM OTHOCHUTEJIBHO OCH, JIEKAlle B MJIOCKOCTU NPSIMOYTOJIbHUKA U MPOXOJSALICH Yepe3 cepearHbl MalbIX
CTOpOH. Macca paBHOMEPHO pacrpeiesieHa Mo AJIUHE TPOBOJIOKH € JTUHEHHON MIOTHOCTHIO T = 0,1 KT M.

52. YpaBHeHHe KOJIeOaHUN MAaTEMAaTUYECKOTo MasgTHUKA X = 2 sin (27 t + 1/2), re x u3MepsieTcs B CM.
Macca konebmnromterocs tena 5,0 r. OnpenenuTe MoJHYI MEXaHHYECKYIO SHEPTUIO KOJIEOIIOIIerocs Tena.

53. Teno maccoii 2,0 Kr aOCOTIOTHO HE YNPYTO yAapsercs o mokosiieecs teiao maccoi 3,0 kr. Haiitu

OTHOLUEHUE KWHETUYECKUX DHEPIHi 10 U MOCIIE yAapa.

54. Teno mMaccoit m coBepiaeT rapMoOHUYecKre kojebanus mo 3akony X = 0,1 cos (4n t + n/4), m. On-
peaeInTe MaKCUMAJIbHbIE 3HAYEHUS BO3BPALAIOLIEN CHIIBI U KHHETUYECKOW dSHEPTHH.

55. B 6annone BMectumMocThio V = 25 11 HaxoauTces Boaopon rpu temmeparype T = 290 K. ITocne To-
ro, Kak 4acTh BOJIOPO/Ia U3PACXOI0BANIH, JaBiieHHE B Oayuione nmonusmiock Ha Ap = 0,4 MIla. Onpenenutsb
Maccy U3pacxoJ0BaHHOIO BOAOPOIA.

56. UneanbHblil ByXaTOMHBIN a3, COAEPKAIIUM KOJIMYECTBO BeUIeCcTBa U = 1 MOJb U HaXOASIIUNCS
noxa gasiennem p; = 0,1 MIla npu Temneparype T, = 300 K. HarpeBatoT npu oCTOSSHHOM 00beMe 710 JaB-
nenust py = 0,2 MlIla. Ilocne 3Toro ra3z U30TEPMUUECKU PACIIUPHUIICS 10 HAYAIILHOIO JaBJIEHUS U 3aT€M H30-
OapHo ObLT cxar A0 HavanbHOTrO oObeMa V). [locTpouts rpaduk nukna. Onpenenuts TeMmeparypy T raza
JUISL XapaKTEePHBIX TOYEK HUKIIA U ero Tepmuueckuit KIT/I.

57. Ilpu u3obapuyeckom cxxaruu azora (N,) coBepuiena padora 12 x/[x. OnpeaenuTs 3aTpaueHHOE
KOJIMYECTBO TEIUIOTHI U U3MEHEHHE BHYTPEHHEN SHEPrUH rasa.

58. Kakas yactp MOJIEKyJ BOJIOpoja, Haxosmuxces npu Temneparype T = 400 K, obnagaer ckopocTsi-
MU, OTJIMYAIOIIUMUCS OT HanboJiee BEpOSITHONW CKOPOCTHU HE CBbINIe YeM Ha 5,0 m/c?
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59. IIpu HarpeBaHUU JABYXaTOMHOIO H/I€aJbHOTO Ta3a (V=2MOJIb) €ro TepMOJMHAMHYECKAs TeMIIepa-
Typa yBenuumiachk B n=2 pasza. Onpenennte u3MeHEHHE SHTPOIHH, €CJIM HarpeBaHUe MPOUCXOAUT 1) n30-
XOpHO, 2) n300apHO.

60. CuuTas, 4To JaBJICHUE BO3/yXa y MOBEPXHOCTU 3€MIIM PaBHO 10° Ia, u cunras TeMmmepary-

py Bozayxa pasHoi 0°C ¥ He M3MEHSIOLIENCS ¢ BHICOTOM, HATH TUIOTHOCTh BO3JyXa Y MOBEPXHO-
ctd 3emutd ¥ Ha BeicoTe 4,0 KM.

61. Onpenenure MOMEHT UHEPIUHU | TOHKOTO OJTHOPOTHOTO CTEPXkHs JInHOM 1= 50 cM 1 mMaccoit m =
360r OTHOCUTENEHO OCH, MEPIECHIUKYISIPHON CTEPKHIO M IPOXOASIIEH Yepe3 TOUYKY, OTCTOSIIYIO OT KOHIIA
CTEp>KHS Ha 1/6 ero JTMHBLL.

62. Hlap v HUIMHAP, U3TOTOBJICHHBIC U3 OJIHOTO M TOTO XK€ MaTepuaia, KaTsaTtcs 0e3 CKOJIBKEHHUS C
OJIMHAKOBOM CKOPOCTHIO. OmpenennuTe, BO CKOJIBKO pa3 KHHETHYECKasi SHEPTHUs IIapa MEHbIIIe KHHETUYECKON
SHEPTrHH CIUIONIHOTO IHJINHApPA.

2-i1 cemecTp
[TepBblit BOMpOC B 9K3aMEHAITMOHHOM OMJIETE CTYACHTA — BOIIPOC IO JICKIIMOHHOMY MaTepuairy (BOIpo-
cel 1-60). Bropoii Bompoc — 3aaya, 61m3Kas K pa30MpaeMbIM Ha TPAKTUYECKUX 3aHITHIX U B TIPOLIECCE BbI-
MOJIHEHUSI pacuyeTHO-Tpaduueckux padbot (Bormpockl 61- 111).

I. BaumoneiicTBue anexkrpruueckux 3apsnoB. 3akoH Kynona. Ilonarue snextpuueckoro nosst. Hanps-
KEHHOCTb MOJIsI TOUEYHOT'0 3apsiia.

2.IIpuHIMI Cynepro3uliy dJIeKTpuieckux noner. [lnoTHocTh anekTpudeckoro 3apsaa. [lone Gecko-
HEYHO JJIMHHON paBHOMEPHO 3apsiKEHHON HUTH.

3.IloTok BeKkTOpa HAPSLKEHHOCTH 3JIeKTpudeckoro nois. Teopema Octporpaackoro-I'aycca B Bakyy-
M€ U ee IPUMEHEHHE JUIs pacyeTa 1oJieil paBHOMEPHO 3apsHKEHHOM OECKOHEUHOM IIIOCKOCTH, 11apa.

4.Pabota B anekTpocTaTHdeckoM mose. PasHocth moTeHnuanoB. CBs3b MEXKAY NMOTEHIIMAIIOM M Ha-
MPSKEHHOCTHI0. DKBUIOTEHIMANIbHBIE TOBEPXHOCTH. [loTeHIInan nosis To4e€4HOro 3apsa.

5.Bbiuncnenue noTeHIMan€a B NpOCTENIINX 3JIEKTPUUECKUX MOJISIX: M0JIe TOUEYHOTO 3apsijia, MapoBOH
KOHJIEHCATOp, MIIOCKUW KOHJEHCATOp.

6.IloTeHuMan U HANPSKEHHOCTD TIOJIS JAUIIOJISL.

7.1onsipuzanus IU3IEKTPUKOB. THUIIBI TUAIEKTPUKOB. BEeKTOp mossipus3aliv U €ro CBA3b C MOBEPXHO-
CTHOM IUIOTHOCTHIO MOJIAPU3ALMOHHBIX 3apsiioB. HanpsyKeHHOCTh 3JIEKTPOCTATHYECKOrO MOJsl BHYTPH JIH-
anexkTpuka. OTHOCUTENbHAS TUAJIEKTPUUECKast IPOHUIIAEMOCTb.

8.BeiBoz Teopembl OcTporpajckoro - ['aycca i qudnekTpukoB. BeKTop 21eKTpuiecKoro CMEeHusl.

9.YcnoBus Ha rpaHuile paszzienia ABYX AMAIEKTPUKOB. CerHeTorNneKTpuku. [Ibe3oanekTpuyeckuit
s dexrT.

11.Kongencaropsl. [Ipumepbl BBIYMCIEHUS €MKOCTH: TUIOCKAN KOHJIEHCATOP, chepruiecKrii KOHIeHC ca-
TOp. DHEprusi 3apspDKEHHOTO KOHJIEHCATOpa. DHEPrusi AJIEKTPOCTaTudeckoro mois. O0bemMHas TIOTHOCTD
SHEPrUHu.

12. TTocTOSTHHBIN AJIEKTPUIECKHIA TOK, €r0 XapaKTepPUCTUKU U YCIIOBUS CYIIECTBOBaHMS. 3akOoHbI OMa 1
Jxoyns - Jlenna B quddepennuansHoii hopme.

13.06006menHbI 3ak0H OMa B nuddepeHnmansHoi 1 HHTErpaabHONM (popMax Mpu HATMYUU CTOPOH-
Hux cwil. DJ1C, pa3HOCTh MOTEHIIMANIOB U HampsihkeHne. CBEPXIPOBOIUMOCTb.

15. 3akoH Amriepa ajisi B3aMMOJICMCTBUS JIBYX 3JIEMEHTOB ToKa. MaruuTtHoe mosie. MHAyKIus: MarauT-
HOTO MOJIS.

16.3akon buo-Caapa-Jlamnaca. [IpuHiun cymnepro3uiiui MarHUTHBIX TMoJiel. Pacyer MarHUTHBIX
MOJIEH MPSIMOTO TOKA U KPYTOBOT'O TOKA.
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17.BpIBOJ 3aKOHA MOJIHOTO TOKA JJIi MArHUTHOTO 10JIsl B BakyyMe. [IpuMenenue 3akoHa 11t pacuera
MOJIEH TOpOUAA U JYIMHHOTO COJICHOUA.
18. [delicTBe MarHUTHOTO MOJIS HA TOK. B3anmoielicTBre napaniebHbIX TOKOB.
19. /leficTBME MarHUTHOTO MOJISl HA ABMKYIIMICS AnekTpudyeckuil 3apaa. Cuia Jlopenua. Tpaekro-
pust ABMKEHUS 3aps/ia B MATHUTHOM TOJI€.
20.9¢dext Xomna, ero GU3NIECKUI CMBICIT U IPUMEHEHHE B COBPEMEHHON HAayKe U TEXHHKE.
22 MaruautHbIi moTok. PaboTa npu nepemeneHu mpoBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.
[ToTokocuemnenue.
23.SIBnenue snekTpoMarHuTHOM mHAykuuu. IIpaBuno Jlenna. 3akon ®apanes-MakcBeisia U €ro BbI-
BOJI. 3apsiji, UHAYLIMPOBAHHBIN MPU SIBJICHUU 3JIEKTPOMAarHUTHOM MHAYKLIUU.
24 sIBnenune caMOMHAYKIMU. HAYKTUBHOCTh. PacueT MHIyKTUBHOCTH AJIsi TOPOUAA.
25.5Bnenne B3aumMHOM MHAYKIMUA. Koddduiment B3auMHON WHIYKIMH. DHEPTUS MAarHUTHOTO TIOJIS.
O6beMHas INIOTHOCTh 3HEPTUU MATHUTHOTO TIOJIS.
26.MaruuTtHoe moJie B BelllecTBe. MUKpPO- U MakpoTOKU. Bekrop HamarHmdueHHocTd. BbIBOJI 3akoHa
MOJIHOTO TOKA JUIi MarHUTHOTO MoJs B BemiecTBe. [loHATHE HAaNpPsHKEHHOCTH MarHUTHOro mnosst. OTHocH-
TeJbHAsi MAarHUTHAs IIPOHUIIAEMOCTh
27.MarautHble cpenbl. Y CIOBUS Ha TpaHMIIE pa3jenia JIByX MarHeTukoB. IIpemomiieHue nuHul mar-
HUTHOW UHAYKIMU. JlnaMarHeTUKU U apaMarHeTHKH.
28. ®eppomarnerusM. Kpupas HamarnnunBanusi. MarauTHbeii rucrepesuc. JJomensl. Touka Kropu.
29.Konebarenbublii KOHTYp. JuddepeHnnansnoe ypaBHeHHE CBOOOTHBIX 3JIEKTPOMArHUTHBIX KojeOa-
Huii. [lepuon konebGanmii. J{oOpoTHOCTH KOHTYpa. ["apMOHMUECKHE ANEKTpOMarHuTHbIE Kosiebanus. @opmyna
Tomcona.
30.BeiHyX/1€eHHBIE 2JIEKTPOMarHuTHEIE Kojiebanus. Pesonanc. Amrumuryna u ¢a3a BBIHYXKJICHHBIX KO-
nebanuii. ['paduk 3aBUCUMOCTH aMIUTUTY/IBI TOKA OT YaCTOTHI BBIHYKJICHHBIX KOJICOaHUH.
31.06mas xapaktepuctuka teopun MakcBenna. [lepBoe u Bropoe ypaBHeHUs: MakcBenia B WHTeE-
rpansHOl popme. Tok cMmereHus.
32.06mas xapakTepuctuka Teopun MakcBema. [lonHas cuctema ypaBHeHU MakcBesia uist dJieK-
TPOMAarHuTHOTo nosis. CiaencTBUs U3 ypaBHEHHM.
33. Ilinockas 3JIeKTpOMarHuTHas BOJIHA.
34.DOHeprus 37eKTpOMarHuTHBIX BOJH. [loTok sHeprun. Bektop YmoBa- [loitHTHHTA.
35. CgeroBbie BosHBL. CBeToBOU BekTOp. MHTEpdepeHIms cBETOBBIX BOJNH. KOrepeHTHOCTh U MOHO-
XpPOMaTUYHOCTh. BpeMs u annHa korepeHTHOCTH. OnThyecKas JUIMHA ITyTH.
36. HabGnronenue uHTepdepeHnu cBeTa ¢ nomouibio ounpusmel Openens. Pacuet naTepdepeHnon-
HOM KapTUHBI OT 2-X UCTOYHUKOB.
37. Unrepdepenius cBera B TOHKUX 1uactuHax. [Ipocsetnenue ontuku. Konbia HeroTona.
38. Ilpunnun ['toiirenca-dpenens. 3oupt Openens. [IpsmonuHeiiHoe pacpocTpaHEHHE CBETA.
39. Nudpakuus Openens Ha kpyriioMm oTBepcTur. Judpakims B mapamienbubix ydax. Judpakuus Ha
onHo menu. Judpakiuronnas pemerka. HakinoHHoe nmajenue gy4yeil Ha pemeTKy.
40. ITpoctpancTBenHas pemerka. @opmyna Bynweda-bperra. HccnenoBanue CTpyKTypbl KpUCTaJUIOB.
OnTuvecku 0JTHOPOHAS Cpefa.
41. ucniepcust cBeta. CriekTpbl. DieKTpoHHas Teopust qucnepcun. O61acTi HOPMAIbHOW M aHOMAJTb-
HOM JIMCIIEPCHUH.
42. EcTecTBeHHBIN U MOJSIPU30BaHHBINA CBET. 3akoH Mamtoca. [lonspusanus npu oTpakeHUH U mpesiomIie-
HUU B IMAJIEKTpHKax. 3akoH bproctepa.
43. lIsoitHoe imyuyenpenomieHre. OJHOOCHBIE KPUCTAIIIIBI.
44. TennoBoe u3nydeHue. McnyckaTenbHas W MorjomaTe bHas COCOOHOCTH. AOCOIOTHO YepHOe
teno. 3akoH Kupxroda. 3akoHbl U31ydeHHs] aOCOTIOTHO YEPHOTO TeJa.
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45. PacrmpeneneHue dHEPTUU B CIIEKTPE M3ITy4YeHUs] aOCONIOTHO YEpHOTOo Tena. YIbTpaduoneroBas
karactpoda u popmyna [lnanka.

46. Buemnuii hotord ekt u ero 3akonsl. ®oToHbl. YpaBHeHue DifHiiTeliHa. MHOTOGOTOHHBIN (HOTO-
s dexr. Kpacnas rpanuia potorddekra.

47. NaBnenue cBeta u ero oowsicHenue. OnbiTel JleOeneBa. KBaHTOBOE 00BSICHEHHE CBETOBOTO JIaBIie-
HUSL.

48. ®opmyna ae bpoina. OnbiTHOE 000CHOBaHUE KOPITYCKYJISIPHOTO BOJIHOBOTO JIyaJIi3Ma CBOWCTB
BEILECTBA.

49. CoOTHOIICHHE HEOTIPEICTICHHOCTEH U er0 (PU3NUECKUNA CMBICI.

50. BonnoBas ¢ynkmus u ypaBHenue lllpemunrepa. CtaTucTUYeCKUil CMBICT BOJTHOBOW (DYHKITHH.

Ypasnaenue llpenunrepa st cTalfuOHAPHBIX COCTOSTHUM

51. B oAHOMEPHOU MPSAMOYTOJIBHON MOTEHIIMATBHON siIMEe OecKOHEeuHOU TiyOuHbl. KBaHTOBaHUE SHEp-

ruu. [Tpunuun cootBercTBust bopa.

52. TynnenwHbIi 3¢ PexT. JInHEeHHbIN rapMOHUYECKHN OCITUILIATOD.

53. Crpoenue aroma. [loctynarel bopa. Teopust bopa 1151 BO1opo10mo100HBIX CHCTEM.

54. AToM BoJI0pO/ia B KBAHTOBOM MexaHuKe. [ 1aBHOE, OpOMTAIbHOE M MAarHUTHOE KBAHTOBBIE YHUCIIA.

55. Cnekrtp atoma Bojopoaa. CrivH saekTpoHa. CIIMHOBOE KBAHTOBOE YHCIIO.

56. IlornouieHre cBera, CIIOHTAHHOE U BBIHYKJIEHHOE HCIyCKaHWEe W3inydyeHus. MHBepcHasi HaceseH-

HOCTb.

57. 3apsan, Macca ¥ pa3Mepbl aTOMHBIX sJiep. 3apsA0BO€ U MAaCCOBOE YHUCIIA.

58. CoctaB siapa. Hyxionsl. BzaumopeiicTBie HyKJIOHOB, MOHSTHE O CBOMCTBaX M MPHUPOJAE SIEPHBIX

cuil. JleeKkT Macchl ¥ SHEPTUs CBA3U s/pa.

59. PagnoakTHBHOCTh. 3aKOHOMEPHOCTU U MPOUCXOXKACHUE O -, B - U Y - M3JIy4CHUSI aTOMHBIX sJep.

SnepHble peaklMK U 3aKOHBI coOXpaHeHus. Peakuus neneHust atoMubIX anaep. KanenbHast Mmoaens sapa.
60. Lennas peakuus nenenus. Kputuueckue pasmepsl. [loHsTHE O sinepHO dHEpreTuke. SnepHsie peak-
Tophl. Peaknust cuHTe3a aToMHBIX siaep. [Ipobaema ynpaBisieMbIX TEPMOSIEPHBIX PEAKIIHH.

61. B xarymke 0e3 cepaeunuka 3a Bpems At = 0,01 ¢ cuna Toka yBenmu4IMBaeTcsi paBHOMEpHO ot I} =
1,0 A no I, = 2,0 A. IIpu sTom B katymike Bo3HukaeT I/]C camonnaykiuu. Onpenenute: 1) MHIYKTUBHOCTh
KaTYIIKH, 2) TOTOK MArHUTHOW MHIYKIIMU TIPH CHjie ToKa I, 3) n3MeHeHne MarHUTHOTO MOJIs KaTyIIIKH.

62. DIEKTPOH MacCOW M. IBWKETCA B OJHOPOJAHOM MarHUTHOM IOJi€ C MHAYKIMEH B 1Mo BUHTOBOM
JUHUYU pagnycoM R u maroMm /4. HailTh KHHETHYECKYIO SHEPTHIO JJIEKTPOHA.

63. B onHoponHoM 1 u3otponHoi cpexae ¢ € =3,0 u u =1,0 pacnpocTpaHsieTcs MmiocKasi 3JIeKTpomar-
HUTHAs BOJIHA. AMIUIUTY/AA HAPsHKEHHOCTH JIEKTPUYECKOTO 1Mo BoJHBI £y = 10 B/M. Haittu ammmutyny
WHAYKIIUYA MarHuTHOTO TIOJIst BOJIHBI B U ()a30BYHO CKOPOCTH BOJIHBI V.

64. Ilnockasi 3JIEKTpOMarHUTHas BOJIHA PACHpPOCTPAHSIETCS B OJHOPOJHOM M HM30TPOIHOU Cpele C
&2,0 u 1~=1,0. AMuuTy1a HanpsLKEHHOCTHU AJIEKTPUIECKOTO 1MoJist BOJHBI £y = 12 B/M. Onpenenuts hazo-
BYIO CKOPOCTb BOJIHBI V ¥ aMIUIUTYAY HANpsKEHHOCTH MAarHUTHOTO T10JIs1 BOJIHBI H).

65. Konnencarop snexkrpoémiocthio C = 500 n®d coenuuén ¢ xarymkoit jymmHou [ = 40 cM u 1oma-
JBbIO cedeHns S = 5 oM’ Karymka cogepxxut N = 100 ButkoB. CepnedyHuk HemaruuTHbIi. Haiitin nepuon 7
KOJIe0aHH 3TOW CUCTEMBI.

66. PaccTostHre Mexmy mpoBOJHUKOM ¢ TOKoM / = 4,0 A u Oimkaifiieir cTopoHo#

KBaJpaTHON pamku ¢ TokoM /1 = 2,0 A ¢ = 30 mm yBenuuuiu B ABa pa3a. CTopoHa B[4 C
pamku a = 30 MM. OnpenenuTb COBEPLIEHHYIO MPHU 3TOM paloTy, €CiM YBEIUYEHHE o
PacCTOSHMS OCYLIECTBIEHO IIOBOPOTOM paMku Ha 180° okono croponsr CJJ A D

67. KonebaTenbHblit KOHTYp UMEET UHIAYKTUBHOCTh L=1,6 MI'H, 371€eKTpOEMKOCTH
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C = 0,04 Mx® 1 MakcuMalibHOE HanpshkeHUe Ha 3aKUMaX Uyae=200 B. OnpeneanTs MaKCUMaIbHYIO CUITY
TOKA Iyaxc B KOHTYpE. CONPOTUBIEHUE KOHTYpPa HUUYTOXKHO MaJjo.

68. [IpssMoit mpoBOIHUK JIMHOMN /=40 cM JBMXKETCS B OJHOPOJHOM MAarHUTHOM IT0JI€ CO CKOPOCTBIO V
= 5 M/C epneHAUKYISIPHO JIMHUSM UHAYKIMHA. HalTH MHAYKIMIO MArHUTHOTO TOJIS B, eciu BO3HUKAIOIIAst
IIPU 3TOM PA3HOCTh MOTEHIMATIOB MEXKy KOHLIaMu npoBoaHuka U = 0,6 B.

69. KBagpaTnas npoBosiouHasi paMkKa ¢o CTOpoHOW a = 20 cM pacrnoyio’)KeHa B MarHUTHOM TI0Jie, WH-
JIYKIIMST KOTOPOTO C TEUCHUEM BPEMEHH U3MeHsieTcs 1o 3akoHy B = 0,20c0s5,23¢ , Tak, 4TO HOpMAaJIb K PaMKe
oOpasyer yron £ = 60° ¢ nanpasinenueM nojs. ONpenenuTh BEIUYUHY 3./.C. HHAYKIUHA B PAMKE B MOMEHT
Bpemenu 7= 4,0 c.

70. ITo obmoTke Topouna, conepxkamero N = 2000 Butkos, Teuét Tok / = 5,0 A. Jluamerp Topouaa mo
cpeanet muanu D = 30 cm. Onpenenuth MakCUMalibHOE B| 1 MUHUMaJIbHOE B, 3HaYe€HHUs] MarHUTHOW WH-
JYKIUU B TOPOUJE, CEYEHUE KOTOPOTO - Kpyr paanycom 7 = 50 mm.

71. Haiitu cuity, I€WCTBYIOILYIO CO CTOPOHBI JUIMHHOTO MPOBOJHUKA C TOKOM /;=12 A Ha KOpOTKUI
npsIMOM MPOBOJHUK ¢ TOKOM /,=10 A, pacnosio’keHHbII B TOM K€ IJIOCKOCTH, YTO U MEPBBIN, NEPIEHIUKY-

JISIPHBIN R &
K HeMy. JlnmuHa KOpoTKoro npoBojaHuka /; = 20 cM, ero 6mmkaiimmii KoHer I
OTCTOUT OT JUIMHHOT'O NIPOBOJIHUKA Ha [, = 15 cM. : £ R, 2
I

72. HaliTu pa3HOCTh MOTEHIMAIOB (7 - @2 MEXAY TOUKaMu 1 U 2 cXeMbl,
ectt R =100M, R, =200mM, e =5Bu & =2,0B. BHyrpeHHUE CONPOTUBICHHUSI UCTOYHUKOB TOKa
NPEHEOPEKNMO MBI,

73. B Bakyyme UMeeTcsl CKOIJICHHE 3apsa10oB B (hopme mapa paaunycoM R. OObEMHAs MIIOTHOCTD 3apsi-
JIOB U3MEHSIETCS 110 3aKOHY P = G / T, TJe G - IIOCTOSIHHASL BEJIMUWHA, T - PACCTOSIHUE OT IeHTpa mapa. Haiitu
3aBUCUMOCTH E = E(r) 1 MOCTPOUTH COOTBETCTBYIOIINMA rpaduK.

74. . TOHKMI AJIMHHBIA CTEpKEHb PABHOMEPHO 3apsikKeH ¢ JMHeWHoU 1uiotHocThio 7 =10 HKi/m. Ha
MPOJOJIKEHUN OCH CTEPXKHSI Ha paccTostHUM a = 20 cM OT ero KOHIIAa HaXOJMUTCS TOYeUHbIH 3apsn g = 10
HKI1. Onpenenuts cuily B3aMMOACHCTBUS 3apsSyKEHHOTO CTEPHKHS M TOYEUHOT' 0 3apsaa

75. Konb1io paguycom R = 5,0 cM paBHOMEPHO 3apsiKeHO ¢ JMHEHOoM mioTHOCThIO0 7= 0,30 MKKi/Mm.
OnpenenuTe NOTEHIMAN (@ TOYKH, JIeXkKalleld Ha MepleHIUKYIspe K IIOCKOCTH KOJbla, BOCCTAaBICHHOM U3
[IEHTpa KOJIblla, OTCTOSAIICH Ha pacCTOSHUH /1 = 5,0 CM OT €ro IeHTpa.

76. 1o TOHKOMY TIOJTYKOJIBITY paanycoM » = 8 cM paBHOMepHO pacnpenenéH 3apsa O = 70 uKun. Haii-
TH HANPsHKEHHOCTD JIEKTPUYECKOTO MOJISl B LIEHTPE KPUBU3HBI MOTYKOJIbLIA.

77. J1Be koHIeHTpuYeckue chepnl 3apsukeHbl paBHOMEpHO. Ha BHyTpeHHeH chepe HaXoauTes 3apsi
q1= 0,30 mxK1, a Ha BHemHeH ¢g,= - 0,50 MxKi. Onpeaenuts HAMPsHKEHHOCTH AJIEKTPUUECKOTO TOJIs B TOY-
Kax, HaXOJIALINXCSI COOTBETCTBEHHO Ha pacctosiHuu 5, 10 u 20 cm ot obmiero nieHTpa odeux cdep. Paanycer
chep COOTBETCTBEHHO paBHBI R} =8 cM U Ry = 15 cMm.

78. DnexTpuuecKkoe Moje CO3/1aH0 ABYMs OECKOHEYHBIMM NapasulelbHBIMH IUIACTUHAMH, HECYIIMMU
PaBHOMEPHO pacupeneNEHHbINA MO MIOMAU 3apsiji C TOBEPXHOCTHBIMU MJIOTHOCTSIMU o7 = 1,00 vKi/M* 1 op
= 3,00 uKi/m?. Onpenenuts HanpspkéHHOCTh E momst: 1) Mexry IuiacTMHamu; 2) BHe IuiacTuH. IlocTpo-
UTh rpap UK U3MEHEHUS HAPSKEHHOCTH BAOJb JIMHUU, IEPIIEHAUKYIISIPHOM IJ1aCTUHAM.

79. Paccrosinue Mexay nByMms TodednbiMu 3apsanamMu O = 1 mxKn u O, = - Q) pasHo 10 cm. Onpene-
muTh culty F, neiictByromnryto Ha ToueuHbld 3apsaa QO = 0,1 mxKo, ynan€Husiii Ha 7 = 6 CM OT TIEPBOTO U
Ha 7, = 8 CM OT BTOPOTO 3apsi/iOB.

80. BayTpu nojoro Merajuimyeckoro imapa paauycom R, = 10 cM noMeméH JIpyrol MeTalanyecKui
map paaunycom R; = 5,0 cm, umerommii 3apsa ¢; = 0,33 uKn. Baemnemy mapy coo6mén 3apsia g2 = 0,20
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MKkKi. Onpenenuts moTeHIMan BHyTpeHHero mapa. [loctpouts rpaduk 3aBUCUMOCTH TMOTEHIIMANIA OT pac-
CTOSIHUS TIO PAIUYCY.

81. Ilmockuit BO3AYIIHBINA KOHACHCATOP C IUIOMAAbI0 00KIanok s = 200 cM” KaKast u paccTossHuEM
Mexy HUMU d = 5,0 MM 3apspkaercst 10 pazHoctu noreHnuanoB U = 600 B u otkirouaercst ot 6atapeun. Kak
U3MEHSATCSI EMKOCTh M DHEPIHsi KOHACHCATOPA, €CJIM B MPOCTPAHCTBO MEXKAY OOKJIAIKaMU MapajuieIbHO UM
BBECTH METAJUIMYECKYIO IJIACTUHY TAKOH K€ TUIOIAIN U TOMMHBL A = 2,0 MM?

82. PaccrositHue MexIy IIIaCTHHAMU IIJIOCKOTO KOHAeHcaTopa eMKocThio C= 1,0 Mx® yBenuuuian B n
=2 pa3za, HE OTKJII0Yasi OT UCTOYHUKA, MMOJIEPKUBAIOIIETO MEXKAY IIACTUHAMHU Pa3HOCTh MOTEHIUAIOB AQ
= 1000 B. Kakas npu 3ToM coBepiaercst pabora?

83. Ilpsimoti GeCKOHEYHBIH TPOBOJ, 110 KOTOPOMY Te4eT TOK I, umeer
BUTOK, KakK IOKa3aHO Ha puc. Bo cKonbkO pa3 MHIYKIUS MarHUTHOTO ;
noJisi B T. O IIpU 3TOM OTJIMYAETCA OT UHAYKIIMU MAarHUTHOTO T0JISL IPSIMOTO I
TOKa B TOH ke TOUKe?

84. DnexTpoH, obianammmii ckopocThio v=2,0 Mwm/c, BiieTaeT B OTHOPOJTHOE MarHUTHOE TOJI€ C WH-
aykuueir B = 0,30 mTi nox yriaom « = 30° x HanpapieHuio JuHMA MHAyKuud. Halitu paguyc r v mar A
BUHTOBOH JINHUH, 110 KOTOPOH JIBUXKETCS DJIEKTPOH.

85. Ompenenure MaKCUMaIbHYI0 1 MUHUMAIIBHYIO SHEPTHI0 ()OTOHA B BUIUMOM CEpUU CIIEKTpa BOJIO-
pona (cepuu banbmepa).

86. OxyaxaeHne adCOIFOTHO YEPHOTO Tejla MPOUCXOIUT TOJIBKO 3a CUET Jyuenucnyckanus. Ha ckonbpko
IpagycoB OHO OCTBUIO, €CIM MAaKCUMYM H3JIy4eHHUs] CMeCTWICS ¢ (UOJIETOBOM TpaHMIIBI BUAMMOM 4YacTH
CIIEKTPa A, 10 €ro KPaCHOM IPaHuLbI Ay ?

87. Onpenenuth neGEeKT Macchl U FIHEPTHUIO CBSA3M SApa aTOMa THKEIOro Boopoaa (neitepus).

88. YacTuiia HaXOIUTCSI B OCHOBHOM COCTOSIHMU (n = 1) B OAHOMEPHOM MOTEHIIMAIBLHOM sSIME IITMPUHOMN
[ ¢ abcomoTHO HenponuiaeMbiMu cTeHkamu (0<X<I). Haiftu BeposTHOCTh IpeObIBaHUS YaCTHIIBI B 001aCTH
0<X<I//3.

89. BeruuciauTh pamuyc BTOpOM OpOUTHI B aTOME BOJOPOJIa M OINPEACIUTh CKOPOCTh JJIEKTPOHA Ha
3TO# opowure.

90. YacTuiia Hax0AUTCA B OCHOBHOM COCTOSTHUU (n = 1) B OJTHOMEPHO# MOTEHIIMAIBHON SIME ITUPUHON
[ ¢ abcomoTHO HenponuiaeMbiMu cTeHkamu (0<X<I). Haiitu BeposTHOCTh IpeObIBaHUS YaCTHIIBI B 001aCTH
0<X<21/3.

91. . DHeprus CBs3M sipa, COCTOAIIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, paBHa 39,3 M»HB.
Ornpenenure Maccy spa aToma.

92. BpaucauTh paanyc BTOPOH OpOHWTHI B aTOME BOJOPOJA W OMPEIEIHTh CKOPOCTh JJIEKTPOHA Ha
3TOM opOuTe.

93. Ilpu yBenMuYeHHH TEPMOJUHAMHYECKON Temreparypbl T dyepHOro Tena B JBa pas3a JJIUHA BOJHBI
Amakes HA KOTOPYIO TIPUXOAUTCS MAKCUMYM CIIEKTPAIbHOM TUIOTHOCTH SHEPTeTUYECKOW CBETUMOCTH, YMEHbB-
mmiack Ha AL = 400 aM. OnpeienuTh HauanbHYIO U KOHEUHYIO TemnepaTypsl T u T.

94. Kak uzmeHuTCs 0011ee KOJIMYECTBO U3ITy4aeMOW TEJIOM SHEPTUH, €CIIM TeMIIeparypa OJHON IMOJIo-
BUHBI TeJla YBEJIMYMIIACh B JBA pa3a, a TeMIepaTypa APYyro yMeHbIIHIachk B aBa paza? [Ipunsarte, 4yto Teno
U3ITy4aeT Kak cepoe

95. JIBe menu HaxoasTcs Ha pacctostaun 0,2 MM APYT OT Ipyra U OTCTOSIT Ha paccTOsiHUU 1,5 M OT JK-
pana. Ha menu nmajgaetr motok MoHOXpomarudeckoro ceera (A = 500 HM) OT yaaneHHoro ucrounuka. Haiimu-
T€ PACCTOSIHUE MEXKY COCETHUMH UHTEP(PEPEHIIMOHHBIMU MTOJIOCAMHU.

96. Ha nuadparmy c kpyrasiM orBepcTreM auamerpoM d = 4,0 MM najaeT HOpMaIbHO MapaJlIeIbHBINA
My40K MOHOXpoMaTH4deckoro csera (A = 500 um). Touka HaOIIOACHHUS HAXOAUTCS HA OCH OTBEPCTHUS Ha pac-
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crostHuu b = 1,0 M oT Hero. Ckoibko 30H PpeHens yKiaasiBaeTcs B oTBepcTur? TeMHOe WiN CBETIIOE MATHO
MOJIyYUTCSI B IEHTPE AUPPAKIMOHHON KapTUHBI, €CJIM B MECTE HAOIIOICHHSI IOMECTUTD YKpaH?

97. HaiiTn HanOONBIINK MOPSIOK M CIIEKTPa ISl KENTOW TMHUU HAaTpus (A=589 HM), eciu MOCTOsH-
Has 1upakmoOHHON pemeTku d=2 MKM.

98. Toueunsiii uctounuk Sceeta (A = 500 HM), mockas quadparma ¢ Kpyr-
JIBIM OTBEpCTHEM paauyca r = 1,0 MM M 3KpaH pacloIOKEHbI, KaK MOKa3aHO Ha S rf] p
puc. (a = 1,0 m). Onpenenuts paccrosiHue b OT FKpaHa A0 AuadparMel, Ipu KO-
TOPOM OTBEPCTUE OTKPBIBAJIO OBl 1715l TOUKU P Tpu 30HBI DpeHens.

99. Ha mudpakumoHHyro pemerky, coaepxaiiyto n = 100 mrpuxoB Ha |
MM, MaJJaeT HOPMAJIbHO MOHOXPOMAaTHYECKUI CBET. 3puTelibHasi TpyOa CIIEKTpOMETpa HaBeJeHa Ha MaKCH-

MyM

TpeTbero nopsaka. YroObl HaBeCTH TPYOy Ha JAPYrodl MakCUMyM TOTO K€ MOpsJIKa, €€ HY>KHO MOBep-
HyTh Ha A = 20°. OnpenenuTs IIKMHY A BOJHBI CBETA.

100. Beraucnuth paguyc mectoi 30HbI OpeHens s MI0OCKONM MOHOXpPOMAaTHYeCKON BOJHBI (A=550
HM), €CJIM TOYKa HaOIIOJICHUSI HAXOUTCS Ha paccTOsTHUU b=4 M oT (ppoHTa BOJHBI.

101. ITnockoBblinyKJIast JIMH3a ¢ onTH4eckoi cuioit @ = 2,0 AnTp BHIMYKJION CTOPOHOM JIEXKUT HA CTEK-
JITHHOM 11acTuHe. Pagnyc yerBepToro TeMHOTo KoJiblia HeloTOHA B IpOoX0siiiieM CBETE pa

BeH 0,7 MM. OnipeiennuTh JUIMHY CBETOBOM BOJHBL. [IpUHATH MOKa3aTelb MPEJIOMIICHHS CTEKIa JIMH3BI N
=1,57.

102. Ha audpakimoHHyo pemeTrky, cogepxainryto n = 400 mTpuxoB Ha | MM, ITagaeT HOPMaJIbLHO MO-
HoxpomaTuueckuit ceeT (A = 600 uMm). Haiftu ob6miee yncio nudpakiimOHHBIX MAaKCHMYMOB, KOTOPbIE JaeT
naHHas pemierka. OnpeaenuTs yroi ¢ Judpakiii, COOTBETCTBYIOUINM MOCIEAHEMY MAKCUMYMY.

103. Bo ckonbko pa3 ocinabiseTcss HHTEHCHBHOCTh CBETA, MPOXOIAIIET0 Yepe3 JIBa HUKOJIS, TIIOCKOCTH
IPOIYCKaHHsl KOTOPBIX 00pas3yroT yroi o = 30°, ecii B KaXKI0M M3 HUKOJIEH B OTAebHOCTH Tepsiercs 10%
MHTEHCHUBHOCTH Ma/Ial0IIEro Ha HEro cBera’?

104. BenenctBue M3MEHEHUsI TEMIIEPATypPbl YEPHOTO Tela MAaKCUMYM CHEKTPajJbHOM MIOTHOCTHU CBE-
TUMOCTU cMecTwiIcs ¢ A} = 2,4 Mkm Ha A, = 0,8 MkMm. Kak 1 BO CKOJIBKO pa3 M3MEHWIACh YHEPTreTUIECKas
CBETUMOCTH Tena?

105. Ha mudpakiuonnyo pemerky, coaepxkamryto n = 400 mrpuxoB Ha | MM, MagaeT HOPMaIbLHO MO-
HoxpoMaThueckuid cBeT (A = 600 um). Haiiti obmiee unciio mudpakimOHHBIX MAaKCUMYMOB, KOTOpBIEC JAaeT
naHHas pemerka. OnpeaenuTs yroi ¢ Tudpakiiui, COOTBETCTBYIOUIHHA MOCIEAHEMY MAKCUMYMY.

106. /IBe menu HaxonsaTcs Ha paccTostHUU 0,2 MM Ipyr OT JApyra U OTCTOSIT Ha PaccTOsHHH 1,5 M OT
sKkpana. Ha menu magaer moTok MoHOXpoMaTHueckoro ceera (A = 500 HM) OT ynaneHHoro ucrounuka. Haii-
JTUTE PACCTOSTHUE MEXKTY COCETHUMU HHTEP(HEPEHIIMOHHBIMH MTOJIOCAMH.

107. Ilpu nanenuu cBeta Ha nosisipuszatrop npoxoaut 30% CBETOBOro MOTOKA, a Yepe3 JBa TaKUX IO-
aspuzaropa — 13,5%. Halitu yron Mexay mioCKOCTSIMH MPOMYCKaHUS 3THX MOJIIPU3ATOPOB.

108. Ha rpanp kpucTajiia KaMEHHOM COJM MajaeT napajulesibHbId MYyYOK PEHTI€HOBCKOTO U3TyYEHUs
(A=0,15 um). Ompenenuth pacctosiHue d MEXAY aTOMHBIMH IUIOCKOCTSMU KPUCTAILIA, €CIH AU(PPAKIAOH-
HBIM MaKCHMMyM BTOPOI'O HOPsIKa HAOJIOAAETCs, KOTIa H3jIydeHHe Majaer moa yriaoM ¢=31°30" k mosepx-
HOCTHU KpHUCTaJLIa.

109. Yron mpenomiieHus Jiyda B >KMJIKOCTH paBeH ¢. OmpenenuTh MoKaszaTeiab MPEJIOMICHHS ITOU
KUJIKOCTH, €CIIM OTPaXXEHHBIN OT €€ OBEPXHOCTH JIyd IPHU 3TOM YTJIe MMaJeHUs] MAKCUMAaJIbHO MOJISIPU30BAH.

110. Oxnaxaenrne abCONFOTHO YEPHOTO TeJla MPOUCXOAUT TOJIBKO 3a CYET JiydeHncimyckanus. Ha ckosb-
KO I'PayCoOB OHO OCTBLIO, €CJIM MAaKCUMYM H3JIy4EHUs CMECTUJICS ¢ (PMOJIETOBOM I'paHUIIbl BUAUMON YacTu
CIIEKTPA A, 10 €ro KPaCHOW IPaHULbI Ay ?
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111. Onpenenute kpacHyto rpanuity Gorodddexra st mesus, eciau npu o0ITyIeHUH ero TOBEPXHOCTH

(GHOIETOBBIM H3ITydeHUEM JUTHHOM BOHBI 400 HM MakCHMallbHas CKOPOCTH (POTOAIEKTPOHOB paBHa 0,65
Mwm/c.

6.4. MeTtoanyeckue MaTtepuanbl, onpegensilowme npoueaypbl OUEHMBAHUA 3HaAHWUM,
YMEHUN, HaBbIKOB U (UNK) onbiTa AeATENbHOCTU, XapaKTepu3ylowux 3Tanbl ¢popmupoBa-
HUA KOMNEeTeHUUN

[Ipoueayps! olleHHBaHMs 3HAHUI, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX dTarbl (POPMHUPOBAHUS KOM-
NETEHIUH, U3JI0KEHBI B METOJIMYECKUX PEKOMEHAALMAX 110 U3YUEHUIO Kypca «PU3HKN», B KOTOPHIE BXOAST
METOMYECKUE PEKOMEHIAINH K BBIMOJIHEHUIO U 3alIUTe Ja0OPaTOPHBIX PadOT, O BBHITIOJHEHHUIO PAKTHYE-
CKHUX 3a/IaHUH, 110 BBITIOJIHEHUIO PACYETHBIX 3aqanuii (mpuioxenne 1 k Hactosmeit PT1JT).

7. I'Iepequb OCHOBHOW U OOMOJIHUTENbHOMN nutepaTtypbl, Heob6xoAMMoON AnNsA OCBOEHUA
ancumniunHbi
a) OCHOBHAs JiUTepaTrypa:

1. CasenneB U.B. Kypc o6mieii pusuku. B 5 1. T1. Mexanuka [351eKTpoHHBIH pecypc]|: YueOHoe mo-
cobue. 5-e uzn., ucnp. —CII6.: U3znatenbctBo «Jlanby, 2011.-352 c¢. — Pesxxum nocryna:
http://e.lanbook.com/books/704/

2. CagenneB 1.B. Kypc o6meii uzuku. B 5 11. T2. D5ieKTpuyecTBO U MarHeTU3M [JIEKTPOHHBIN pe-
cypc]: YueOnoe nocobue. 5-e uza., ucnp. —CII0.: U3narensctBo «Jlanby, 2011.-343 c. — Pexxum noctyma:
http://e.lanbook.com/books/705/

3. CagenneB 1.B. Kypc o6meit usuku. B 5 11. T3. MonekynsipHas ¢pusnka 1 TepMOAMHAMHKA [JIEK-
TPOHHBIN pecypc]: YuebHoe mocobue. 5-e uzn., ucnp. —CI16.: U3garensctBo «Jlanby, 2011.-209 c. — Pexxum
nocrtyna: http://e.lanbook.com/books/706/

4. CasenneB U.B. Kypc o6mieit pusuku. B 5 T1. T4. Bonmubl. Ontuka [31neKkTpoHHbIN pecype]: Yuebnoe
nocobue. 5-e u3a., ucnp. —CI16.: U3garensctBo «Jlauby, 2011.-252 c. — Pexxum gocrymna:
http://e.lanbook.com/books/707/

4. CasenweB U.B. Kypc o6meit puzuku. B 5 T1. TS. KBantoBas ontuka. AtomHast pusuka. Ouzuka
TBepaoro tena. Gu3nka sapa U dJIeMEHTAPHBIX YaCcTHUII [3JEKTPOHHBIN pecypc]: YdueOHoe mocodue. S-¢ u3.,
ucnp. —CI16.: U3narensctBo «Jlanby, 2011.-368 c. — Pexum mocryma: http://e.lanbook.com/books/708/

0) /ONMOJHHUTEJbLHAS JUTEepaTypa:

1. Hetnad A.A., SABopckuii b.M. Kypc ¢usuxu. M.: Beicn.mkomna. 2001 -380 c.

2. Tpodumona T.U. Kypc ¢usuku. M. Beici. mxomna. 2008— 506 c.

3. WBanos B.E. 3amaun mno ¢usuueckum ocHOBaM MexaHUKU: cOopHuk 3anad/B.E.VBanoB,
I'.B.Cenumies, T.B.lupokux- PUO ¢pummnana FTOYBIIO «MOU(TY)» B 1. Cmonencke, 2008.-36 c.

4. llIupoxkux T.B. COopHUK TECTOBBIX 3aaHuii 0 (pusuke: yaueOHO-pakTHueckoe n3nanue/Ilnpoknux
T.B., Banos B.E., Cenmumes I'.B., Haiinenos B.A., Cmonenck: dumuan 'OYBITIO «MOU(TY)» B r. Cmo-
neHcke, 2009, - 88 c.

5. Cenumies I'.B. ®usnueckue u3mepeHus u ux oopadorka. Meroauueckue pekomeHaanuu/ Cenuiies
I'.B.,borateipes A.®., MBanoB B.E., [llupokux T.B.- Cmonenck: PUO ¢ummana MOU B r. CMoseHcke,
2014.- 40 c.

6. [IpakTryeckue 3a1anus 1o ONTHKe: YueOHoe nmocodue no nucuurnHe «Pusukay/ [.B.Cenures,
C.B.Ilanuenko, T.B.Illupokux, M.B.bemsikoB.- Cmonenck: PO ¢unuana FTOYBIIO «MBU(TVY)», 2010. —
92¢
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7. BanoB B.E. JIabopaTopHbIil mpakTUKyM 10 ONTHKE: Yued. mocobue nmo aucuuruinae «Dusukay/
Agrtopsi-coctaButenu: B.E.MBanog, B.A . Haiinenos, I'.B. Cenumes, T.B.[lIlupokux, M.B.bensikos.- Cmo-
nenck, PHo ¢pummana MOU B 1. Cmonencke, 2011 — 88 c.

8. UeproB A.I'., BopoobeB A.A. 3agaunuk no ¢usuke. 7-e uz., nepepad. u nom.-M.: duzMatiur,
1988 — 526 c.

9.®u3nueckuii npaktukyMm. Mexanuka u monekyisipaas pusuka. B.E. Banos, B.I'. Ko3nos, B.A.
Haiinenos, I'.B. Cenmumies.- Cmonenck, prman FOYBIIO «MOU(TY)» B r. CMmonencke, 2007.- 55 c.

10. Apmmmnenko M.A. Onucanus 1abopaTOpHBIX paboT 1Mo PU3MKe U METOAUYECKUE YKa3aHUS K HUM.
DNEKTPUYECTBO U MarHETH3M.: YUeOHO-MeToanueckas pa3padorka/M.A. Apmmaenko, B.E. Banos, B.A.
Haiinenos, I'.B. Cenumies.- Cmonenckuit pumman 'OYBIIO «MOU(TVY)», 2009.- 76 c.

11. BanoB B.E.COopHuK 3a1a4 110 (HU3HUECKUM OCHOBAM MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U
tepmonnnamuku/B.E.MBanos, I'.B.Cemumes, T.B.Ilupokux- PUO ¢unmnana TOYBIIO «MOU(TY)» BT.
Cwmonencke, 2008.-24 c.

12. Cenumes I'.B. Bompock! u 3aganus k gaboparopasiM padotam mo ¢pusuke. Yacts1./I".B.Cenues,
T.B.[Hupoxux/Tlox pen. A.®. borarsipeBa: Cmonenck: PUO ¢unmana TOYBIIO «MBOU(TY)» B 1. C™mo-
nencke, 2007.- 39 c.

8. NepeyeHb pecypcoB MHGpOPMaLMOHHO-TENIEKOMMYHUKaLNOHHOMN ceTn «UHTep-
HeT», HeOGXOAUMbIX ASI OCBOEHUSA AUCLIMNIIUHBI

1. TCCCH 237-2008. Tabnuiipl CTaHAAPTHBIX CIPABOYHBIX JaHHBIX. DyHIaMeHTaIbHBIE (hU3HUe-
cKHe KOHCTaHThl. Pexxum noctymna: www.docs.cntd/ru/document/1200100402/

2.T'OCT 8.417-2002 I'CH. Equnuist BenuunH. Pexxum gocryna: www.fsetan.ru/library/doc/gost-
8417-2002/

3. CnpaBouHbIif Matepuai 1o ¢usnke. Tadnuunble 1aHHble. Pexxum moctymna:
www.fizportal.ru/help/

4. Kypnan «Ycnexu pusndeckux Hayk». Pexum nocryna http:// www.ufn/ru/

9. MeToaunyeckue YKa3aHuAa ans 06yqarou.w|xc;| no OoCBOEHNO ANCUUNJINHDbI

JucuuruirHa npeycMaTpruBaeT BO 2-M CEMECTPE JIEKIIUHM KaXAyI0 HEIENI0, IPAKTUYECKUE 3aHATUS
OJIMH 4Yac B HEJIENIO U JIEBATh YETHIPEXUACOBBIX Jab0opaTopHBIX paboT. M3yueHune kypca 3aBepiaeTcs 3ade-
TOM C OLICHKOM.

Jucuurza npeaycMaTpuBaeT BO 3-M CEMECTpE JIEKIUU | Jac B HENENt0, MPaKTUYECKUE 3aHSATUS
KXY HEJIeI0 U YEThIPE YETHIPEXYacoBbIe Pa0OTHI ¢ IBYMs yacamMH Ha 3aiuTy. M3yueHue Kypca 3aBep-
1I1aeTcsl 9K3aMEHOM.

VYcnemHoe nzydeHue Kypca TpeOyeT MoCeHIeHHus JIeKIUii, aKTUBHOW pabOThl Ha MPAKTUYECKUX 3a-
HSTHUSX U JIADOPATOPHBIX PabOTax, BHIOJHEHHS BCeX YU€OHBIX 3a/IaHU MPEno/IaBaTelis, O3HAKOMIICHHSI C

OCHOBHOU U JONOJIHATEIIBHON JINTEPATypPOH.

Bo BpeMmsi JieKUMH CTYI€HT JOJIKEH BECTH KPATKUN KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIMI MPEAToiaraeT MpOCMOTP KOHCIIEKTa B TOT K€ JCHb MOCJE 3aHSATHH.
Jl1g 3TOro Heo6XOAMMO OTMETHTh MaTepUaibl KOHCIEKTA, KOTOPbIE BBI3BIBAIOT 3aTPYAHEHUS JJIsi TOHUMA-
Hud. [Ipy 5TOM 00ydYaronIuiicss TOJMKEH CTapaThCsi HAWTH OTBET HA 3aTPYAHUTENBHBIA BOMPOC, UCTIONB3YS
PEKOMEHI0BaHHYIO uTepaTypy. Eciu eMy caMocTOsTENbHO HE YalloCh pa300paThCsi ¢ MaTepUaioM, Heoo-
XOJUMO CHOPMYIHPOBATH BOIPOCHI U OOPATUTHCSA K MPENOJaBaTeN0 Ha KOHCYJIbTAllMM WM ONvpKaniien
JIEKIIMH.

OO6yuaromemycss He0OOXOJUMO PETYJISIPHO OTBOJIUTH BPEMs JJIsi MOBTOPEHUS MPOIIEHHOro MaTe-
puana, poBepsisi CBOU 3HAHUS, YMEHHUSI U HaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.
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HpaKTI/I‘IGCKI/Ie (CeMI/IHapCKI/Ie) 3aHATHUS COCTABJIAIIOT BA)KHYHO 4aCTh HpO(l)GCCHOHaHBHOﬁ IoaAroToB-
KN CTYICHTOB. OcHoBHas OCJIb MPOBCACHUA IPAKTHYCCKHUX (CGMI/IHapCKI/IX) 3aHATUM — q)OpMI/II)OBaHI/Ie y
CTYACHTOB aHAJIMUTUYICCKOT O, TBOPUCCKOTO MBIIIUICHUS ITYTEM HpI/IO6p€T€HI/I$I MNPAaKTHICCKHUX HABBIKOB.

Meroauueckne yka3aHusi K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSATHSM 110 TUCIMILIMHE HapsIy C
paboueii mporpaMMoii U rpadgukoM y4eOHOTO TpOIlecca OTHOCUTCS K METOJIMYECKUM JOKYMEHTaM, OIpee-
JSIOUIMM YPOBEHb OpraHU3allui U KauyecTBa 00pa30BaTeNbHOTO MPOIEcca.

Conepxanue npakmuueckux (cemunapckux) zanamuii puxcupyercs B PI1/1 B pa3znene 4 HacTosmen
POrPaMMBI.

Baxxnoit coctasisitonieit 11000 GOpMbI TPAKTUIECKUX 3aHATUN SIBISIFOTCS YIPAKHEHUS (3a1aHUS).
OcHoBa B ynpaXHEHUH — IPUMEP, KOTOPBIN pa3OupaeTcs ¢ MO3UIMK TeOpHUH, pa3BUTON B Jekiuu. Kak mpa-
BUJIO, OCHOBHOE BHMMaHUE yjemsieTcs (OpMUPOBAHUIO KOHKPETHBIX YMEHHH, HABBIKOB, UTO U OIpEesieT
coJiep’KaHue JesTeIbHOCTH CTYJEHTOB — pelleHue 3a/1ad, rpapuueckue paboThl, YTOUHEHUE KaTerOpuu U
HNOHATUN HAYKH, SIBJISIFOILUXCS MPEANOCHUIKON MPABUIIBHOTO MBIIIJIEHUS U PEUH.

[IpakTnueckue (ceMuHapCKUE) 3aHATHUS BBIIOJIHSIOT CIEIYIOIIUE 33/1a4H:

CTUMYJIMPYIOT PETyJIIpHOE U3yUYEeHUE PEKOMEH/I0BAaHHOMN JIMTEPATYPHI, a TAK)Ke BHUMATEIIbHOE OT-
HOILIEHUE K JIEKIIHOHHOMY KYpCY;

3aKpEIUISIIOT 3HAHUS, MOJTy4YEeHHbIE B IPOIECCE JIEKIIMOHHOTO 00y4eHUsl U CaMOCTOSTENIbHOM pado-
ThI HAJ| JIUTEPATYPOI;

pacmupsitoT 006beM npodecCHOHAIBHO 3HAYUMBIX 3HAHUH, YMEHUH, HABBIKOB,;

MO3BOJISIIOT IPOBEPUTH MPABUIILHOCTh PaHee MOTYYEHHbIX 3HaHUM;

IPUBHUBAIOT HABBIKM CAMOCTOSITEIBHOTO MBIIIJIEHHS], YCTHOTO BBICTYIIJICHHUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEpPUPOBAHUIO TEPMHUHOJIOTHEH;

NPEIOCTABISIIOT MPENOAaBATENI0 BO3MOKHOCTh CUCTEMAaTHUECKH KOHTPOJIMPOBATh YPOBEHb CaMoO-
CTOATENBHON PabOTHI CTY/ICHTOB.

[Ipy mOATOTOBKE K MPAKTHYECKHM 3aHATHUSM HEOOXOAMMO MPOCMOTPETh KOHCIIEKTHI JICKIIHHA H
METOJMYECKHUE yKa3aHUs, PEKOMEH/IOBAaHHYIO JIMTEPATypy MO JAHHON TeMe; MOArOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOITPOCHI.

Ha mpakTudeckom 3aHSATUU CTYAEHTHI MO/ PYKOBOJCTBOM IMPEMNOaBaTeNsl PEIIAloT 3a/1a4H 10 J1aH-
HOil Teme. 3a 10-15 10 OKOHYaHUS 3aHATHUS MPENOJABATENIb MPOBOAMT MHCHMEHHOE TECTUPOBAHUE WIIU
OJIMII-0TIPOC, TI0 Pe3yJIbTaTaM KOTOPHIX BBICTABIISIETCS OIICHKA 32 MPAKTUYECKOE 3aHSTHE.

JlaGopaTopHbie pabOTHI COCTABISIOT BAXKHYIO YacTh MPO(ECCHOHATBHON MOATOTOBKH CTY/EHTOB.

OHu HampaBJIeHbl HA YKCIEPUMEHTAILHOE MOATBEPKICHHE TEOPETHUECKUX TOJOKECHUNH U POpMHU-
poBaHUE y4eOHBIX U MPO(PECCHOHATBHBIX MPAKTUICCKUX YMEHUI.

Bremonnenue cryaeHTamMu 1a00paTOPHBIX pabOT HAMIPABJICHO HA:

000011IeHe, CUCTEMATHU3AIIHIO, YTITyOIeHne, 3aKPeIJICHHE MTOTYYeHHBIX TEOPETHUECKUX 3HAHUH 1O
KOHKPETHBIM T€MaM JIUCIUTUINHEI,

dbopmupoBaHre HEOOXOTUMBIX MPO(HECCHOHATILHBIX YMEHHI U HABBIKOB.

JIMCUMIIINHBL, TT0 KOTOPBIM TUTAHUPYIOTCS TAOOpaTOpHbIe pabOTHl U UX 00BEM, ONPEACISIOTCS pa-
00YMMH y4eOHBIMH TJIAHAMHU.

Mertoauueckue ykazaHus 10 IPOBEACHUIO JAOOPAaTOPHBIX padoT pa3pabaThIBalOTCS HA CPOK JIEHUCT-
Bust PT1JI (ITI1) u BktOUaroT:

3arjaBue, B KOTOPOM YKa3bIBaeTCs BUJ paboOTHI (JlabopaTopHas), €€ MOPSIKOBbIi HOMEp, 00bEM B
yacax 1 HAMMEHOBAHUE;

11e1b paboThI

IpEeIMET U coaepKaHue padoThl;
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o0opyoBaHMe, TEXHUYECKUE CPEICTBA, HHCTPYMEHT;

NOPSIOK (IOCTIE0BATENILHOCTD) BBIIIOJIHEHUS paOOTHI;

NpaBHJIa TEXHUKU 0€30MaCHOCTH U OXPaHbI TPY/a 10 JaHHOU paboTe (110 HEOOXOAMMOCTH);

oOmire mpaBuiia K opOpMICHUIO pabOTHI,

KOHTPOJIbHBIE BOIPOCHI U 3a/1aHUS;

CIHMCOK JIUTEPATYpHI (10 HEOOXOAUMOCTH).

Copneprxanue nabopatopHbeix padot puxcupyercs B PI1J] B pa3nene 4 Hacrosimel mporpaMmel.

[Ipu miaHupoBaHUM Ta0OPATOPHBIX PadOT CIEIyeT YYUTHIBATh, YTO HAPSAY C BEIyIIEH LENbI0 —
MOJITBEPKJICHHEM TEOPETUYECKUX TOJIOKEHUI — B XOJI€ BBHINIOJHEHHS 33JJaHUI y CTYyJEHTOB (hOPMUPYIOTCS
NPAKTHYECKHUE YMEHUS M HaBBIKM OOpalIeHUs C J1abopaTOpHBIM 000pyI0BaHUEM, allaparypoil u mp., KoTo-
pbI€ MOT'YT COCTaBIISATh YacThb MPO(ECCHOHATLHON MPAKTUYECKOM MOATOTOBKH, a TAKXKe HCCIEI0BATEIbCKUE
ymeHus (HabI01aTh, CPaBHUBATh, AHAJIM3UPOBATh, YCTAHABINBATh 3aBUCHUMOCTH, JIENIaTh BBIBOJBI U 0000-
IICHUS, CAMOCTOSATEIBHO BECTU UCCIIEIOBAHUS, OPOPMIISATH pe3ysIbTaThl).

CocraB 3amanuii 175 1a60paTopHO pabOTHI JOHKEH OBITh CIUTAHUPOBAH C TAKUM PAacyeToOM, YTOOBI 3a
OTBEJIEHHOE BPEMsI OHH MOTJIM ObITh KQUECTBEHHO BBIMTOJIHEHBI OOJIBIIMHCTBOM CTY/CHTOB.

HeoOxoaumMbIMU  CTPYKTYPHBIMHM 3JIEMEHTaMH J1a00paTOpHOW pabOThl, IOMUMO CaMOCTOSITEIbHOU
JESTeNIbHOCTU CTYJICHTOB, SIBJSETCS MHCTPYKTAX, MPOBOAMMBIIN MPEroiaBaTesieM, a TaKkKe opraHu3aius oo-
CYXKJIEHUS UTOTOB BHITIOJIHEHUA J1a00paTOPHO pabOTHI.

Brinonaennto nmabopaTopHOil paboOThl MPEIIIECTBYET MPOBEPKA 3HAHUN CTYACHTOB — UX TEOpETHYe-
CKOI TOTOBHOCTH K BBITIOJIHEHUIO 3aJaHMsL.

B xone BbInosHeHUs! 1aO0paTOpHOI pabOThI CTYIEHT FOTOBUT OTYET O padore. B oTueT 3aHocATCS pe-
3yJbTAaThl BHITIOJHEHUS KaKIIOTO MyHKTA 3a7aHus (CXeMbl, 1uarpamMmmbl (rpaduku), TaOauIlbl, pacueThl, OT-
BETHI HA BONPOCHI ITYHKTOB 3aJaHUs, BEIBOJBI U T.11.). [IpumepHsIii oOpa3zer opopmiieHUs oTYeTa IpujaraeT-
sl K JaHHOM mporpamme (pusioskeHue 3).

3a 10 MUHYT O OKOHYAHUS 3aHSTHUS MPETNOaBATENb MIPOBEPSIET 00HEM BBHIITOJIHEHHOW Ha 3aHITHU pa-
OOTBI U OTMEYAET PE3yNIbTAT B PaOOUYEM KypHAIIE.

OcraBiinecs: HeBBITOJIHEHHBIMU YHKTHI 33/IaHUS CTYACHT 00513aH JI0JeJIaTh CAMOCTOSITEIBHO.

[ToMrMO cOOCTBEHHO BBIMIOTHEHUS PA0OTHI ISl KAXKI0M J1a00opaTOpHON pabOThI MPEeAyCMOTPEHA TPO-
1eAypa 3alliThl, B X0J1e KOTOPOH MpenoiaBaTeslb MPOBOIUT YCTHBINA MIIM MUCHbMEHHBIN ONPOC CTY/IEHTOB

JUISE KOHTPOJISI TOHUMAaHUS BBITIOJIHEHHBIX UM W3MEPEHUM, MPAaBUIBLHON MHTEPIPETAINH MOTYy4YEeHHBIX
pPE3yJIbTAaTOB U YCBOCHHSI MU OCHOBHBIX TEOPETUYECKUX M MPAKTHUECKUX 3HAHHUM MO TEME 3aHSITHSL.

[Ipu moAroTOBKE K 3a4eTy M IK3aMEHY B JIOTIOJIHEHHE K M3YyYCHHIO KOHCIIEKTA JISKIUNA U y4eOHBIX
nocooOuii, HEOOXOIMMO TOJB30BATHCS YUCOHON TUTEpaTypOl, PEKOMEHIOBAHHON B HACTOSIICH IPOTpamMme.
[Ipu MOATOTOBKE K 3a4eTy W SK3aMEHY HY)KHO M3YYHTh TEOPHIO: ONPEACICHHs BCEX TOHATUI U 3aKOHOB JI0
COCTOSIHHSI TOHUMaHUSI MaTepuasa, CaMOCTOSATEIBHO PEIIUTH 10 HECKOJIbKY THUIIOBBIX 33J]1a4 MO KaXKIOW Te-
Me.

CamocrositenbHas pabota crynaeHtoB (CPC) mo AMcUMIUIMHE WTpaeT BaXKHYIO POJIb B XOJZI€ BCETrO
yueOHoro mporecca. Meronuyeckre Marepuaibl U pekoMmeHaanuu it ooecriedenuss CPC rorossiTes mpe-
M0/IaBaTENIEM U BBIIAOTCS CTY/ICHTY.

10. MNepevyeHb MHPOPMALUNOHHBLIX TEXHOSOMMIN, UCMONb3YyEeMbIX NMPU OCYLLECTBIIEHUU
obpa3oBaTenbHOro npowecca No AUCUMNIINHE, BKIOYas nepevyeHb nporpaMmmHoro obecne-
YeHUs1 U UHPOPMALIMOHHbIX CNPAaBOYHbIX CUCTEM (NPU HEOOXOAMMOCTH)

IIpu npoBeseHr Ja00pPaTOPHBIX PadOT MpelycMaTPUBAETCS] UCIIOIb30BaHUE CUCTEM MYJIbTHME-
Jua U MOJICJIIMPOBAHUS.
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11. OnucaHne maTtepuanbHo-TexHU4Yeckon 6a3bl, Heo6xoaAMMON AnNa ocyulecTene-
HuUA oﬁpasoBaTeanoro npouecca no gucumniinHe
TecTupoBaHrEe HA MPAKTHYECKUX 3aAHATHAX NPOBOIUTCS B ayauTopuu Ne309, ocHameHHONW KOM-
MBIOTEPAMHU.
JlaGopaTtopHbie padoThl 10 JAHHON TUCIMIUIUHE MPOBOAATCS B yueOHBIX Jabopatopusix «Mexa-
HUKa U MOJIEeKyJsipHas ¢pusukay (aya. A-214, A-219) u «OnekrpudectBo u Maruetusm» (aya. A-201, A-217)
«Onrtuku 1 aToMHOM (u3ukm» (aya. A-215).
JlaGopatopusi «MexXaHUKH U MOJIEKYISIPHON (PU3UKM» OCHAIIIEHA:
1. JIaGopaTOpHBIM CTEHIIOM IJIsl IPOBEACHUS TabopaTopHOil paboThl «M3yueHHe METOAO0B MpoBe/e-
HUSl NPSAMBIX U KOCBEHHBIX H3MEPEHUN M 00pabOTKU UX PE3YNIbTATOBY
2. JlaGopaTopHBIM CTEHJIOM JUIsl IPOBEeHUs JabopaTopHoil paboThl «l3ydeHue mMeTo0B 00paboTKH
Pe3yJIbTaTOB MPSIMBIX MHOTOKPATHBIX U3MEPEHUI»
3. JlaGopaTopHBIM CTEHIOM JIJIsl IPOBEIeHUs JabopaTopHoil paboThl «M3yueHne AMHAMHUKW Bpaiia-
TEJIBHOT'O JABUKEHUS TBEPABIX TE»
4. JlaGopaTOpHBIM CTEHJIOM JJIs TPOBEACHUS JJaOopaTOpHO paboThl «OmnpeneieHne MOMEHTa HWHEP-
[IUU BPAIIAIONIEHCS CUCTEMBI TEI»
5. JlabopaTopHBIM CTEHJIOM JIJIsl IpOoBeeHus JaboparopHoii paboTel «M3yuenue konebaHuii MaTeMa-
TUYECKOTO MasiTHUKA
6. JlabopaTopHBIM CTEHJIOM JIJIs IpOBeaeHUs JabopatopHoii paboTsl «M3yuenue konebanuii pusnde-
CKOTO MasiTHUKa»
7. JlaGopaTOpHBIM CTEHIOM JJisl TpOBeieHus JabopaTopHoil paboTel «OmnpeneneHrne MOMEHTa HHeEp-
IIUU KOJIeca METOJIOM KoJeOaHu»
8. JlabopaTopHBIM CTEHIOM JIJIsl PpOBEeHUS TabopatopHoil paboThl «Ne8 OrmpeneneHne MOMEHTa
MHEepLUHU U npoBepka Teopembl LlITeliHepa mpu momMomu TpuQUISpHOTrO MOABECA
9. JlaGopaTOpHBIM CTEHOM Il MPOBEACHHS JabopaTopHOil paboThl « OmnpenerneHne MacChl MOJIS
BO3/IyXa»
10. JTaGopaTopHBIM CTEHJIOM AJIs1 IPOBeACHUS JabopaTopHOl paboThl «OrpeneneHne OTHOMIECHUS MO-
JSIPHBIX TETIOEMKOCTEH BO3IyXa
11. JTaGopaTopHbBIM CTEHIOM JIsl IpOBeACHUs JabopaTopHol paboTsl «Onpenenenue kodpdumrenrta
BHYTPEHHETO TPEHHS BSI3KOH KUAKOCTU 10 MeToay CTokcay
12. JTaGopaTopHBIM CTEHIOM JJIsl IpOBeACHUs JabopaTopHol paboTsl «Onpenenenue kodddummenrta
BHYTPEHHETO TPEHHSI U CPEAHEH JUTMHBI CBOOOHOTO pobera MOJIEKYI BO3IyXa.
13. JTaGopaTopHBIM CTEHIOM JIsl IPOBEACHUs TabopaTopHOi paboTsl «M3ydyeHne COOCTBEHHBIX KOJIE-
O0aHMIl CTPYHBI METOJOM pPE30HAHCA
14. JTaGopaTOpHBIM CTEHIOM JIsi IPOBEACHUS J1abopaTopHON paboThl «OmnpeneneHne CKOPOCTH 3ByKa B
BO3/IyX€ U OTHOIICHUSI MOJISIPHBIX TEIUIOEMKOCTEH I BO3JyXa METOIOM CTOSYUX BOJIHY»
15. JTaGopaTopHBIM CTEHIIOM JIsl IPOBEACHUS JabopaTopHOl paboThl «OmpeneneHne CKOpOCTH 3ByKa B
BO3/IyX€ METOJIOM UHTEP(EPEHITII
16. JTaGopaTopHBIM CTEHJIOM JIsl IpOBeACHUS JabopaTopHoli padoThl «M3MepeHre CKOPOCTH 3BYKa B
BO3JIyX€ METOJ0OM caBHUTa (a3

JlaGopaTopusi «DNeKTprUeCcTBa U MarHETU3M» OCHAIICHA:
1. JlaGopaTopHBIM CTEHAOM JJIsl IPOBEACHHUS TaboparopHor paboThl «M3yueHue 3IeKTPHUIEeCKOro co-
IPOTHUBIICHUS METOJIOM aMIIepMeTpa U BOJIbTMETPA
2. JlaGopaTOpHBIM CTEHIOM IS TIPOBENEHUS JabopaTopHOoii paboThl «l3ydyeHne 3aBUCMMOCTH MOIII-
HOCTU UCTOYHMKA TOKA OT COPOTUBIICHUSI HATPY3KU
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3. JIaGopaTOpHBIM CTEHOM ISl IPOBEICHUS JTA0OPATOPHOH PAaOOTHI «IKCIEPUMEHTAIBHOE N3YUYCHUE
0000meHHoro 3akona Oma

4. JlaGopaTOpHBIM CTEHAOM JUIS MPOBeNEHUs JabopaTopHO paboThl «OmpeneneHne eMKOCTH KOH-
JIEHCATOPa TOCPEICTBOM OAIITUCTUYECKOTO TalIbBAHOMETPAY

5. JlaGopaTopHBIM CTEHIIOM IS poBeieHus JabopaTopHoil  paboTsl «M3ydeHHne mpoueccoB 3apsaKu
U pa3psaKu KOHJIEHCATOPa»

6. JlaGopaTopHBIM CTEHAOM JJIsl POBENEHUs TabopaTopHOil paboThl «lI3yueHue xapakTepUCTHK Ba-
KYYMHOTO JTMOJ1a ¥ TIPOBEPKA 3aKOHA «TPEX BTOPBIX)

7. JlaGopaTOpHBIM CTEHJOM JJisi MPOBeIeHUs JlaboparopHoilt  paboTel «lccrnepoBaHne MarHUTHOTO
HOJISL COJICHOU1a»

8. JlabopaTopHBIM CTEH/IOM JUIs TIPOBEICHUS JIabopaTopHOoi paboThl «McciaenoBaHnre MarHUTHOW UH-
JTYKIMM B XKelle3e OAJUIMCTUYECKUM METOJIOM»

9. JlaGopaTopHBIM CTEHAOM JJIsl MPOBEACHUS JaboparopHoli paboTel «OTHOIIECHUE 3aps/a FIEKTPOHA
K €ro Macce MeTOJJOM OTKJIOHEHHsI B MArHUTHOM I10JIE»

10. JJaGopaTopHBIM CTEHIOM JUIsl IPOBEEHUS JabopaTopHO  paboThl «l3ydueHue 3JeKTpOHHOrO OC-
nusutorpadar

11. JJaGopaTopHBIM CTEHIIOM JJIsi TIpOBeeHUs JabopatopHoli paboThl «CHATHE PEe30HAHCHOW KPUBOM
K0J1e0aTeNbHOr0 KOHTYpa U ONpezeseHHe ero J00pOTHOCTH

12. JJaGopaTopHBIM CTEHJOM ISl TIpOBeNeHUs 1abopaTopHol  paboThl «M3yueHue perakcalvOHHBIX
KoJIe0aHMi B cXeMe ¢ HEOHOBOM JIAMITOM»

13. JJaGopaTopHBIM CTEHAOM JJIsi IPOBEACHUS HaboparopHor  paboTel «OrmpeneneHne eMKOCTH KOH-
JIeHCATOpa METO0OM IEPUOANYECKON 3apSAAKU U Pa3psIKI»

14. JJaGopaTOpHBIM CTEHIIOM ISl TIPOBEJCHUS JIaDopaTOpHOi paboThl «l3ydeHue sSBICHUS TEPMOIJIEK-
TPOHHOW SYMUCCHHU U OIpeJIesIeHNne padOThl BEIXO/A HJIEKTPOHA»

15. JTaGopaTopHbIM CTEHAOM JUIsl IPOBEJCHHs JabopaTopHOU paboThl «l3yueHue pe3oHaHca HampsiKe-
HUH B IOCJIEJIOBATEIHLHOM KOHTYPE»

16.JJabopaTopHbIM CTEHIIOM JIsl POBeieHus JabopaTopHOoil paboThl «OmnpeneneHne OTHOIIECHHS 3apsi-
J1a AJIEKTPOHA K €r0 MacCe METOJIOM OTKJIOHEHUS B SJICKTPUYECKOM TOJIE

17. JJaBopaTopHbIM CTEHIOM JUIsl IPOBENIEHUS JTabopaTopHoil paboTsl «M3yuenue a¢dexra Xomnay

Jlabopatopust «OnTHKY U aTOMHOM (u3ukm» (aya. A-215) ocHaieHa:
1.JIaGopaTOpHBIM CTEHJIOM IS TPOBEACHHS TabopaTopHoit padoTel OnpeneseHne JIMHBI CBETOBOW BOJHBI
¢ moMotkto ounpusMel Openens
2.JIaGopaTOpHBIM CTEHIOM JUISI POBECHUS TaOOpaTopHOil paboTel OnpeneneHne JUIMHBI CBETOBOW BOJHBI
¢ moMonipro koser HerotoHa
3.JIaGopaTOpHBIM CTEHIOM JUIs TPOBEeHHs JabopaTopHOil paboThl MccnenoBanne 3aBUCUMOCTH MTOKa3a-
TeJIsI IPEJIOMIICHUS BO3/IyXa C MOMOIIbI0 HHTephepomerpa Penes
4.J1abopaTopHBIM CTEH/IOM JIJIsl IIPOBEICHUS JIabopaTopHOi paboTsl OnpesenieHre IMHBI CBETOBOM BOJIHBI
METOJIOM AU PAKIIMKA OT OJHOM MIENN
5.JIaGopaTOpHBIM CTEHIOM JUIs TPOBEACHUS JabopaTopHOil paboThl OnpeneneHne JTUHbBI CBETOBOI BOJTHBI
IPH TOMOIIH TU(PPAKIHOHHON PELISTKH
6. JlabopaTOpHBIM CTEHIOM JJIsl IPOBEACHUS 1a00opaTOpHON paboThl M3yueHne 3aKOHOB MOJIIPU3AIUH CBE-
Ta
7. JlabopaTOpHBIM CTEHIOM JJIsl IPOBEACHUS 1a0opaTopHOi paboTel MccnenoBanue NMCNEpCUu CTEKIISTH-
HOU MPU3MBI
8.JIabopaTOpHBIM CTEHIOM ISl TPOBEACHHS JabopaTopHoil paboThl M3ydueHue aucnepcun
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9.JIaGopaTOpHBIM CTEHIOM ISl TPOBEACHUS TabopaTopHOi paboThl McciaenoBaHue TEIIOBOTO U3ITyYeHUS
10.JJabopaTopHBIM CTEHAOM ISl IPOBENICHUS JTa00opaTOpHOH paboThl Mi3MepeHre BEICOKUX TEMIIEPATyp C
MOMOIIBIO ONTHYECKOTO MUPOMETPA

11.JJaGopaTopHBIM CTEHAOM JJIsl TPOBEACHUs TabopaTopHOl paboTel M3ydenue 3akoHOB hoTorddekra
12.JIabopaTopHBIM CTEHAOM JJIsl IPOBEACHUS TabopaTOpHOK paboTel BHemHwmit hoTorddexr .
13.JIabopaTopHBIM CTEHAOM /ISl IPOBEACHUS JTabopaTOpHOK paboTel M3ydeHue criekTpa Bo1opoa

14.JJabopaTopHBIM CTEHAOM JJIsl IPOBEACHUS JTa0opaTOpHOH paboThl M3ydeHne mapaMeTpoB J1a3epHOTO U3-
JTy4YEHUs

ABToOp

II-p. TEXH. HAYyK, podeccop OZ"{A/) C.B. ITanuenko
3aB. kadeapoit pusuku

KaHJ. TEXH. HayK, JOLEHT M = T.B. llIupoxux

3aB. kadeapoi BT .
JlokTOp TexH. HayK, mpodeccop A.C. ®enynoB

[Iporpamma omo6pena Ha 3acegannu kadenpsl husuku ot 29 aBrycra 2016 roga, mpotokoin Ne 1.
[Tporpamma onobpena Ha 3aceganuu kadenpsl BT ot 31 aBrycra 2016 roga, mpotokoi Ne 1.
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Howmep | Homepa cTpanun Bcero | Haumenoanue | [lonnuce,®.1.0., | Jlata Hara
u3MeH- | M3me- | 3ame- | Ho- | AHHy- | cTpa- | M Ne JOKyMEH- | BHECIIETO U3Me- | BHECEHHs | BBEICHUS
€HUIl | HeH- | HeH- | BBIX | IMPO- | HUL B | Ta, BBOAAILUETO | HEHUA B JAHHBIM | U3MCHEHUH | NU3MEHEHUN

HBIX | HBIX BaH- | JIOKy- | U3BMEHEHHUE JK3EMIUIAP B JIaHHBIN

HBIX MEHTE IK3EMILISIP
1 2 3 4 5 6 7 8 9 10
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