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1. MepeyeHb nnaHnpyembIixX pe3ynbTaToB 06yqum| no ancuuninunHe, COOTHeCeHHbIX
C nNnaHupyemMbiMu pesynbTataMn oCBOEHUA 06pasoBaTeanoﬁ nporpamMmmmbl

Leabio ocBOeHUs] AUCHMIIMHBI SBIISICTCS TPUOOPETEHNUE TEOPETUUYECKOW U MPAKTUUYECKON IMOJI-
TOTOBKH, MO3BOJISIFOIIEH OPHEHTUPOBATHCS B HAYYHO-TEXHHUYECKON MH(OpMAIMU M HCHOIB30-
BaTh HOBBIC (D)M3MUYECKUE MPUHIUINBI; (OPMUPOBAHME B IMPOLIECCE M3YYEHUS Kypca HAyYHOTO
MBILIJIEHUS. U1 MHPOBO33PEHHUS, B YACTHOCTH, MOHUMAHUS TPAHUL] TPUMEHHUMOCTU Pa3IUYHBIX
($u3NYeCKNX TOHATUH, 3aKOHOB, TEOPUU, MOJENICH, YMEHHs MPABWIBHO OIEHUBATH JTIOCTOBEP-

HOCTb PE3YJIbTATOB 3KCIICPUMCHTAJIbHBIX W TCOPCTUYUCCKHUX I/ICCJ'IGI[OBaHI/Iﬁ 10 HAaITIpaBJICHHUIO
23.01.00 «Hnghopmamuxa u 8b14uciumenbHas mexHuKay

MOCPECTBOM o0ecnedeHus: 3TanoB (HOpMUPOBaHUs KoMmIeTeHIwH, mpeaycmorpernHbsix @I'OC B wactu
MPEICTABICHHBIX HUKE 3HAHUW, YMEHHUI 1 HABBIKOB.

3anaann AUCHUIIJIMHBI ABJISACTCA U3YUCHUC MMOHSTHIHOI'O alapara JUCHUIIJIMHBI, OCHOBHBIX TCO-
PETUYCCKUX MOJIOKECHUIN U MCTOJO0B, IIPUBUTHUC HABBIKOB IIPUMCHCHUA TCOPCTHICCKUX 3HAHUU JJIA pCHICHUA
MPaKTUYCCKUX 3aa4.

I[I/ICI_II/IHJ'II/IHa HaIlpaBJICHA HAa q)OpMI/II)OBaHI/Ie CJICAYIOIINX KOMHGTGHHHﬁI

e OK-7 - ctocOOHOCTBIO K CAMOOPTaHU3AINN U CAMOOOPA30BAHUIO.
B pe3ynbrate 0CBOCHUS IUCIUILIMHBI CTYACHT JIOJDKEH
3HaTh:
- CIOCOOBI M METO 1Bl 0000IIEHUS, aHATHM3a, BOCIPUSATHS HHPOPMAIIUN
YMmern:
- BOCIIPHHHUMATH WH(pOpMAINIO, 000011aTh, aHAIM3UPOBATh, CTABUTH IIEJTH U BBIOUPATH MYTH HUX
JOCTUKCHHUS
Baangers:
- He0OXOIMMOM 17151 ocBoeHMS (u3KKH HH(popManuei 1 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 HAIAJIKe MPOrpaMMHO-aNNapaTHBIX KOMILJICK-
COB.
B pesynbTaTe 0cBOCHUS AUCHUIUIMHBI CTYAEHT I0JKEH
3HATB:
- OCHOBHBIC METOIbI U MOJICIIH COBPEMEHHOU (DU3UKH
YMmerh:
- BOCIIpUHUMATh HH(OpMaIKto, 000011aTh, aHATU3UPOBATh, CTABUTD IEJIA U BBIOMPATH MMYTH UX
JOCTHIKEHHUS
- UCTIOJIB30BATh JJIS PEIICHUS KOHKPETHBIX MPOPECCHOHABLHBIX 3a1a9 (PHU3UKO-MaTeMaTHICCKUI all-
napar
Baaners:
- CUCTEMOY Hay4YHBIX 3HaHHI B 007aCTH (DU3HKH;
- (U3HKO-MaTeMaTHYCCKUM aIllapaToM JUIsl pEIICHUST KOHKPETHBIX TPO(EeCCHOHAIBHBIX 3a/1a4.
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e JIK-3 — crmocoOHOCTBEIO 00OCHOBLIBATE IIPUHUMACMBIC ITPOCKTHBIC PCIICHU, OCYHICCTBJIAThL IIOCTA-
HOBKY U1 BbIIIOJHATDH 9KCIECPUMCHTHI 110 ITPOBEPKE KOPPEKTHOCTU U 3(1)(1)€KTI/IBHOCTI/I.

B pesynbTaTe 0CBOEHUS TUCHUILUIMHBI CTYACHT JOJKEH:
3HaTh
- OCHOBHBIE 3aKOHBI MEXaHUKH, MOJICKYISIPHON (DU3UKH U TEPMOJUHAMUKH, OCHOBHBIE 3aKOHBI AJICK-
TPOCTATUKH, TIOCTOSTHHOTO TOKa, 3JIEKTPOMAarHeTu3Ma, ypaBHEHUs! KOJIEOAHUM W BOJHOBBIX IPOIIEC-
COB.
- METOAUKY ITPOBEJIEHUS SKCIIEPUMEHTA
- U3MEPUTENIBHYIO alllapaTypy
YMeTh:
- BBITIOJIHATH J1a00paTOpHBIE U3MEPEHMsI, 00padaThIBaTh M MPEACTABIATH PE3YIbTATHI TAOOPATOPHBIX
MU3MEPEHNN C MPUBIIEYEHUEM COOTBETCTBYIOIET0 MAaTEMAaTUUECKOTO aIlapara;
-pemaTh KOHKpETHbIC (PU3WYECKUEe 3a]1a4M, BBIJCIATh KOHKPETHOE (PM3HYECKOES COJICP)KAHHUE B MPH-
KJIQIHBIX 33Ja4ax Oyayiei 1esaTebHOCTH
Baaners:
- CUCTEMOU Hay4YHBIX 3HaHHI B 007acTH (DU3HKH,
- HaBBIKAMH CaMOCTOSTEILHOM paOdOThI B 001acTH (PU3UICCKUX HCCIICIOBAHUI;

2. MecTo AucUUNNMUHLI B CTPYKTYype obpa3oBaTenibHOW NporpamMmmsbi

JlucuumuimHa OTHOCHUTCS K 0a30BOI YacTH MaTeMaTHYECKOrO U €CTECTBEHHOHAYYHOTO IMKJIA OCHOB-
HOI 00pa3oBaTenbHON MporpaMmbl TOATOTOBKHU OakanaBpoB 1o HampasieHuo 09.03.01 (230100) «HUudop-
MaTWKa W BBIYMCIUTENbHAS TEXHHKa» (MPOQIIb MOATOTOBKH «BBIYHCINTENbHBIE MAIIWHBI, KOMILICKCHI,
CHUCTEMBI U CETH»)
B cooTBeTcTBHM ¢ y4eOHBIM IJIAHOM JUCIUIUIMHA Oa3upyeTcs Ha 6a30BOM cpelHeM oOpa3oBaHUU M Ha
CIIEAYIOIINX TUCIUTUINHAX

b1.b.2 - Uctopus Poccuu
b1.b.14 - Beiciias MaremaTuka
b1.B.OZ1.2 - JluckperHas MmatemaTuka

3HaHI/I}I, YMCHHA U HABBIKU, IOJYUCHHLIC CTYACHTAMU B NPOUCCCC U3YUCHUA NUCHUIIINHBI, ABJISAIOTCA
0a30BBEIMU JJI U3YUYCHUS CIICAYIOMUX TUCHHUIIIIWH

b1.b.6 - Teopus-BepOATHOCTEN U MaTEMaTHUECKasi CTATUCTUKA
b1.b.7 - Uudopmaruka

b1.b.8 -Umxenepnas rpaduka

b1.b9 -9BM wu nepuepuiinbie ycTpoiicTa

b1.b.15 -BrraucaurensHas MaTeMaTHKa

b1.b.16 DNEKTPOTEXHUKA

b1.b.17 DJNEeKTPOHUKA

b1.b.18 CxeMOTexXHHKa

b1.B.O/I.1 [IporpammupoBanue
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B1.B.OJ1.2
B1.B.OJ3
B1.B.OJl4
BLB.OJ5
B1.B.OJL7
B1.B.OJL.8
B1.B.OJ1.9
B1.B.OJL.10
B1.B.OJL11
B1.B.OJL.12
B1.B.OJL13
B1.B.OJL.14
B1.BJIB.1.1
B1.B.JIB.1.2
B1.B,JIB.2.1
B1.B.JIB.2.2
B1.B,J[B.3.1
B1.B.JIB.3.2
B1.B,J[B.4.1
B1.B.JIB.4.2
B1.B.JIB.5.1
B1.B.JIB.5.2
B1.B.JIB.6.1
B1.B.JIB.6.2
B1.B.JIB.7.1
B1.B.JIB.7.2
B1.B.JIB.8.1
B1.B.JIB.8.2
B1.B.JIB.9.1
B1.B.JIB.9.2
B1.B.JIB.10.1
B1.B.JIB.10.2
B1.B.JIB.11.2
B2.V.1

B2.V.2
B2.I1.1

Bb2.I1.2
B2I1.3
b2.11.4
b3

¢ s
m3n_)

JuckperHas MaremaTuka
Teopust anropuTMoB
OnepaliOHHbIE CUCTEMBI
Kommnerotepnas rpaduka
Cetu U TEIEKOMMYHHUKAIIUH
CereBbl€ TEXHOJIOTUN
MuKkponpoLeccopHbIe CUCTEMBI
3amura uHdopManuu
MonenvpoBanue
Teopus aBTOMaTOB
Teopust aBTOMaTUYECKOTO YIIPABIICHUS
[TpoextupoBanne ACOUY
[Icuxonornyeckre 0CHOBBI POPECCUOHATTLHON IEATEIILHOCTH
Coumonorus
Pycckuii s13b1k 1 1€710BO€E OOIIICHNE
Kynbrypa peun u nenoBoe ob1ieHue
BBenenue B onTUMH3AIAIO
Teopus cuctem
Bgenenue B 1iupoByro 00pabOTKy CUTHAJIOB
Teopus curHaioB
[TpuknanHas craTucTuka
Meronb! aHanm3a 1aHHBIX
AnmnapartHasi peau3alys aropuTMOoB
Texnonorus npoektupoBanus yctpoiicts Ha [TJIMC
Teopust nepenaun HHPOPMAITUH
Mertobl u cpeacTBa u(pOBOi CBSI3H
OCHOBBI TEOpUU HAJIEKHOCTU
HanexxHocTh 1 AMarHOCTUKA TEXHUYECKUX CPEACTB
Teopus NpuHATHA PELLIEHUI
UccnenoBanue onepauuit
HckyccTBeHHBIE HEMPOHHBIE CETH
TexHonoruu ynpasieHus HHGOpMaIen
NzmepurtenbHbIe MpeoOpazoBaTeu
[IpakTHKa 1Mo MOJy4eHHIO MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH U HABBIKOB,
B TOM YHUCJI€ IEPBUYHBIX YMEHHUI U HAaBBIKOB HAYYHO-UCCIIEI0BATENbCKOM J1es
TEIbHOCTU
Hcnonnurensckas
[IpakTrka no mosyueHuo npoheCCUOHAIBHBIX YMEHHUI U OMbITa MPOPECCHO
HAJIBHOM JIEATEILHOCTU
[Tenarornueckas
TexHosmornueckas
[Tpenauriomuast
I'ocynapcTBeHHas UTOroBas arTecTaus
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3. O6beM AuCLUMNNUHLI B 3a4eTHbIX eAUHULAX C yKasaHMeM KonuyecTBa akagemude-
CKMX WUSIM aCTPOHOMMUECKMUX HacoB, BbiAeNIeHHbIX Ha KOHKPEeTHYI0 paboTy oby4arowmxcs ¢
npenogaBaTteneM (Mo Buaam y4eOHbIX 3aHATUIM) M HA CaMOCTOATENbHYK paboTy oby4alo-
lwmxca

AyauTtopHasi padoTa

TTuxn

YacTh IUKIIA bazoBas

No nucuumimMHbl 1o 1IaHy b1.b.5

Yacos (Bcero) rno yueOHOMY TUIaHY 360

TpynoemkocTtsh B 3a4eTHbIX enuuunax (3ET) | 10

Jlexumu (3ET, gac.) 1; 36 1,2 cemecTp
ITpaktrueckue 3anstus (3ET, gac.) 1; 36 1,2 cemecTp
Jlabopatopusie pabotsl (3ET, yac.) 2;72 1,2 cemecTp
O0bemM camocTosITENbHON paboThI 1O yueod- | 4; 144 1,2 cemectp
HoMmy miany (3ET, gacoB Bcero)

3auer (3ET, yac.)

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

CamocrosiTeJbHAA paﬁoTa CTYACHTOB

Bua pabor Tpynoemxocts (3ET, gac.)
W3ydenne maTepuasioB JIeKIUH (JIK) -
IToaroroBka K mpakTUYECKUM 3aHATUSAM (T13) (0,25;9) (0,25;9)
IToaroroBka k mabopaTopHoii padore (;1a0) (1; 36) (1;36)
Brinonnenne pacyerHo-rpaduueckoi paboTsl (pedepara) (0,5; 18) (0,5; 18)

Brinonaenne kypcoBoro npoekrta (paboTsl) -
CaMocTosITeIbHOE HM3y4YeHHE JIOTIOJHHUTEIBHBIX MAaTepHajioB -
nucrutinael (CPC)
[ToaroroBka kK KOHTPOJILHBIM paboTam (0,25;9) (0,25;9)
[ToaroTroBKa K TECTHPOBAHMIO -

ITonroroBka k 3aueTy -
Bcero (4; 144)
IloaroroBka K 3K3aMeHy (2;72)
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4. Cop,epmaHMe AUCUUNIINHBLI, CTPYKTYypupoBaHHoe no remam Cc ykasaHmem orBeaeHHoO-
ro Ha HUX KorimyecrtBa akagemMmmn4yeCKux " aCtTpoHomMmn4yeCKnx 4yacoe m suaoB y‘-lesHbIX 3aHA-

™A
No Bcero Buapl yueOHBIX 3aHATHH, BKIIOYas
n/n Tema quCHMIITUHBI 4acoB Ha | CAaMOCTOSTEIbHYI0 paboTy CTYAEH-
TeMy TOB, U TPYJI0EMKOCTb
ak | np |mab | CPC B T.4
UHTEPaKT
1 DlieMeHThl KuHeMartuku. JluHamwuka | 8 2 2 8 10
MaTepUaITbHON TOUYKH.
2 Mexanuueckas sHeprus. Kunemaruka | 8 2 2 4 8 2
U JMHAMUKa a0COIIOTHO TBEPIOTO Te-
na.
3 MowmenT ummynbca. CrnenuanbHas Teq 8 2 2 4 8 2
pHst OTHOCUTEIBHOC-
1 (CTO).
4 Craruka >xunkoctedd u ra3oB. ['mapond 8 2 2 4 8 2
HamuKka. J[BW)KEHUE >KUJIKOCTH, Tell
AKHUJIKOCTSX U ra3ax
5 CobcTBennbie Koniebanus. Beinyxnen- | 8 2 2 8 10 2
HbIe KOJIeOaHMs
6 CnoxeHne rapMOHUYECKUX 8 2 2 4 8
KoJieOanuii. BoaHbI
7 MonekynsipHO-KMHETHYECKasi Teopus. | 8 2 2 4 8 2
Kunernueckue npomeccsl B rasze. SB-
JIEHUS IEPEeHOCca.
8 Pacnpenenenne Maxkcpemia. Pacnpe- | 8 2 2 6 2
nenxenune boiapiMaHna.
9 Ileppoe 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 3aHATUH (BkJ0O4Yasi 36 4acoB Ha noa-
TOTOBKY K 9K3aMeHY)
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Ne Bceero Bunpl yueOHBIX 3aHATHH, BKIIOYas
n/n Tema AUCIUIITUHbI 4acoB Ha | CAMOCTOSITEIbHYIO DPabOTy CTyJeH-
TeMy TOB, Y TPYA0EMKOCTb
ak | np |mab | CPC | B T.4 uH-
Tep np 16
10 | Onekrpocratuka. Teopema I'aycca | 8 2 2 4 8

AJI1 QJICKTPOCTATUYCCKOIrO IIOJIsA B Ba-
KyyMe. HOTGHI_II/IEU'I QJICKTPOCTAaTH4C-
CKOTI'0O ITOJIA.

TeopeMa Faycca AJI1 SJICKTPOCTAaTH4C-
CKOI'0O IIOJIsI B AUOJICKTPUKAX.

11 | DnekTpoeMKOCTb. DHEprusi 3MeKTpo- | 8 2 2 4 8 2
CTaTUYECKOT0 TMOJIL. ONEKTPUYECKHUI
TOK M €ro Xxapakrepuctuku. Pacuer
ANEKTPUUECKHUX CXEM.

12 | MarnutHoe mojse. BuxpeBoi xa- 8 2 2 4 8 2
paKkTep MarHutHoro modjs. Jleinct-
BH€ MarHMTHOTO MOJISi HA TOK U Ha
3apsia. MaruutHoe 1oje B BellecT-
BE

13 | DnekTpoMarHuTHAsE WHIYKIIHS. 8 2 2 4 8 2
VYcnoBus Ha rpaHuIle pas3zelia mMar-
HeTtukoB. deppoMarHeTHKH M HX
cBoiicTBa. BuxpeBoe »siekTpuue-
CKOE I10JIe

14 | Cucrema ypaBHeHuil Makcgenia 8 2 2 4 8 2
JUISl MAarHUTHOTO TOJsA. JNEKTPO-
MarHuTHele BOJHBL HHTEpdepen-
nus ceeta. udpakuus cera

15 | Hucnepcust cBera. [lonspuzanus 8 2 2 4 8 2
AJIEKTPOMAarHUTHBIX BOJH. KBaHTO-
Basl PUPOJIA U3ITyUEHUS

16 | OcHOBHBIE IIOJIOKEHHUS KBAaHTOBOU 8 2 2 4 8
MexaHukd. YpaBHeHue lllpenunre-
pa JyuIsl CTAallMOHAPHBIX COCTOSTHUMN

17 | JIBu>KeHue 4acTUIIHI B TOJie. ATOM- 8 2 2 4 8
Hast pU3KKa.

18 | ®usuka atomHoro saapa. Pusnka 8 2 2 4 8 2
AJIEMEHTAPHBIX YaCTHI]

Bcero 180 yaca mo BceM BHaaM y4eOHBIX 3aHsaTHi | 18 18 36 |72 10
(BKJI04asi 36 4aCOB HA NMOATOTOBKY K 3K3aMEHY)
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Conpepxanue Kypca mo BUJAaM YY4eOHBIX 3aHATHH

Tema 1. KunemaTuka. /IlnunamMuka MaTepHaJIbLHON TOYKH.

Jlekuus. IIpeamer u crpykrypa ¢usuku. Ouznyeckue OCHOBBI MexaHUKHU. [IpocTpaHCTBO, Bpewms,
JBIKEHUE. DaeMeHThl KuHemaTuku. Cucrema orcueta. [lepeMenienue, CKOpoCTh, YCKOPEHHE.

IIpakTnyeckoe 3ansaTne. 3akoHbl Hpl0TOHA. 3aKOH COXpaHEHUS UMITYJIbCA.

JlaGopaTopHas paGora. «/3yueHre METOJOB MPOBEIEHUS NPSIMBIX W KOCBEHHBIX HM3MEpPEHUI U 00-

pabOTKH UX PE3yJIbTAaTOBY

JlaGopaTopHas padora. «/3ydeHre MeTO0B 0OpaOOTKH PE3yIbTATOB MPSMBIX MHOTOKPATHBIX H3Me-

peHuin

Texkymuii KOHTPOJb — YCTHBIN OMIPOC, TECTUPOBAHUE

CamocrosiTesqibHasi padora. [loaroToBka K MpakTHUYECKOMY 3aHATHIO (M3ydyeHHE TEOPETHYECKOTo Ma-
Tepuasa 1o Teme, oAroToBKa K TECTUPOBAHUIO, BHIIIOJHEHUE JIOMAIIIHET0 3aJjaHus — perieHue 3anay). [loxa-
TOTOBKA K JIEKIIMU (M3y4eHHUE TeOpeTUYecKoro Marepuaia no treme). [1oAroroBka K BHIIOJIHEHUIO U 3alllUTE
nabopaTopHON paboThl (M3yyeHHE METOJUYECKUX YKa3aHUH, MOArOTOBKA MPOTOKOJIA JUIsl 3allUCH pe3yJIbTa-
TOB dKcriepuMenTa) (Bcero— 10 gacoB).

Tema 2. Mexannueckasi 3Heprus. KnnemaTnka u 1uHaMuKa adcoJIIOTHO TBEPAOTO TeJia.

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

Kunemartuka u 1uHamMuKa aOCOIOTHO TBEPAOTO Tejaa. MOMEHT MHEpIUH.

IIpakTHyeckoe 3aHATHe. 3aKOH COXpaHEHUs MexaHHuecKoil snepruu. KonrponbHas padora.

JlabopaTopHas padora. OnpeneneHre MOMEHTa HHEPIIMH BPALAIONIEHCS CUCTEMBI T .

Texymmii KOHTPOJIb — YCTHBIN ONPOC MPH MPOBEIEHUH JONYCKa K JIAOOpaTOpHbIM paboTam, 3aliuTa
nabopaTopHbIX paboT. BeiOopouHas npoBepka JOMAIIHEr0 3aJaHusl, YCTHBIM OIpPOC Y IOCKH, TECTUPOBAHHE.

CamocrosTenbHas padora. [IogroroBka Kk NpakTUYECKOMY 3aHATUIO (M3Y4YEHHE TEOPETUYECKOTO Ma-
TepHasa 1mo Teme, MOAr0TOBKa K KOHTPOJIBHON padoTe, BHIIOJIHEHUE JIOMAIIIHETO 3aJJaHHsI — PEIICHHE 3a/1a4)
[ToaroroBka K BBHIOJHEHHIO U 3aIIUTE Ja00paTOPHOU pabOThI (M3y4eHHE METOAMYECKUX yKa3aHHH, TOIro-
TOBKa MPOTOKOJIA JUIS 3alUCH PE3YJIbTaTOB SKCIIEPHUMEHTA) (BCEro —8 4acoB).

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

Jlekums. YpaBHEHUs IBUKEHUS, MOMEHT UMITYJIbCa. DHEPrUsl CUCTEMBI YacTHIl. 3aKOH COXPAHEHHS MO-
MeHTa ummyibsca. [Ipunnun nnepuuu. IIpeoOpasoanus [Namunes. loctynarer CTO. IIpeoGpaszoBanus Jlo-
penma. CnenctBus u3 npeodpazosanuii Jlopenia.

[pakTuuyeckoe 3ansitue. CTO

JlabopaTopHas padora. M3yuyeHue AMHAMUKH BPAlIaTEIbHOTO ABMKEHUS TBEPBIX TEN .

CamocrosnTenbHas padora. [loaroroBka Kk Jekiuu (M3y4eHHE TEOPETUYECKOTO MaTepuala Mo TeMe).
[ToaroroBka K MPaKTUYECKOMY 3aHATHIO (M3YYEHHE TEOPETUUYECKOro MaTepHasa Mo TemMe, NoAroToBKa K Te-
CTHUPOBAHHIO, BBHIMTOJHEHHE JOMAIITHETO 3a/laHusl — pemieHue 3a1a4).[lo1roroBka K BBIMOTHEHUIO U 3aIUTE
nabopaTopHOi paboThl (M3ydeHHE METOJMYECKHUX YKa3aHUH, MOATOTOBKA MPOTOKOJIA ISl 3allUCH pe3yJIbTa-
TOB DKCIIEpUMEHTA) (BCETO — 8 YacoB).

Texymmii KOHTPOJIb — YCTHBIH ONPOC MPH MPOBEIEHUH JONYCKa K JJaOOpaTOpHbIM paboTam, 3aliuTa
nabopaTopHbIX paboT. BeiOopouHas npoBepka JOMAIIHEr0 33aJaHHsl, YCTHBIM OMpPOC Y IOCKH, TECTUPOBAHHE.

Tema 4. CraTuka xuakocreii u razon. ['mapoaunamuka. /{BUsKeHUe KUTKOCTH, TeJI B KUIKOCTAX
M razax.
Jlexknus. JlaBnenue. Pacnipenenenue qaBiaeHus B MOKOSIIUXCS KUIKOCTH U Tra3e. BolTankuBaromias cu-
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na. 'maponunamuka. Jluaum u TpyOku Toka. HepaspeiBHOCTH cTpyu. YpaBHeHue bepuynu. Ilpumenenue
3aKOHA COXPAHEHUsI UMITYJIbCA K JBIKEHUIO KHUIKOCTH. JlamuHapHbIe U TypOylieHTHBIE TeueHus. J[BrKeHue
TeJ B )KUJIKOCTAX U razax. 3akoH Crokca. [logbemnas cuia.

[IpakTuuyeckoe 3ansaTue. [[puMeHeHre 3aKk0Ha COXpaHEHUS] UMITYJIbCa K JBUKEHUIO KUIAKOCTH. 3a
koH Ctokca

JlaGopaTtopuas padora. Onpenenenue kodhduimeHTa BHyTPEHHETO TPEHUSI BA3KOW JKUKOCTH 110 Me-
tony CTokca.

CamocrosTenbHas padora. [loaroroBka k Jekiuu (M3y4eHHE TEOPETUYECKOTO MaTepuaja Mo TeMe).
[ToaroroBka kK MpakTUYECKOMY 3aHATHIO (M3Y4YEHHE TEOPETUYECKOIo Marepuaja Mo TeMe, NOATOTOBKa K
TECTUPOBAHMIO, BHIIIOJIHEHUE JOMAIIIHETO 3a/1aHus — pelieHne 3a1a4). [1oAroToBka K BHIMOIHEHUIO U 3alllU-
Te JIabopaToOpHbIX padoT (M3yyeHHEe METOIMYECKUX yKa3aHWM, OJArOTOBKA MPOTOKOJIA /IS 3alMCH PE3Yilb-
TaTOB AKCIIepuMeHTa) ( BCEro — 8 4acoB).

Texkymuili KOHTPOJIb. Y CTHBIN OIIPOC y IOCKH, TECTUPOBAHKUE, YCTHBIM OMPOC MPU MPOBEJECHUH JIOITYC-
Ka K JIJabopaTOpHBIM paboTam, 3amuTa JabopaTtopHbIX padoT.

Tema 5. Co0cTBeHHbBIE KoJIeOaHUsA. BbIHY:K1eHHbIe KoJie0aHus.

Jlekuus. KoneGanus. CoOcTtBeHHble KoyiebaHus. ['apMoHMYeCKH ocHHILIATOp. MareMatudeckuii u
bu3nYecknii MasSTHUKH. 3aTyxaromue Kojaebanus. BeiHYKIeHHbIe KoJleOaHUsl OCIIIIIIATOpA MPU TIEPUO -
YECKOM BO3JeiCcTBUU. Pe3oHaHc.

IIpakTHyeckoe 3anATHE. 3aTyXaoNUe KoJeOaHus

JlabopaTopHas padora. M3yuenue konebanuii pu3andeckoro MasiTHUKA

JlabopaTopHas padora. 3yuenue koiebaHmii MaTeMaTHYECKOTO MasiTHUKA

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUUYECKOMY 3aHATHIO (M3ydyeHHE TEOPETHYECKOro Ma-
Tepuasa 1o TeMe, BHIIOJHEHUE JIOMAIITHETO0 3a/1aHus — PEeLeHUE 3a/1a4, TOJI0TOBKA K TECTUPOBAHUIO).

[TonroroBka K BBIMOJHEHUIO U 3aIUTE JIAOOPATOPHON paboThl (M3yuyeHHUE METOIUYECKHX YKa3aHHM,
MOJIrOTOBKA MPOTOKOJIA ISl 3aITUCH PE3YJIbTATOB AKCIIepruMeHTa) (Bcero- 10 gacos).

Texymmii KOHTPOJIb — YCTHBIA OMPOC MPH MPOBEIECHUH JOMYCKa K JIAOOPaTOPHBIM paboTam, 3alluTa
nabopaTopHbIX paboT. BeiOopouHas mpoBepka JOMAIIHETO 3aJaHHsl, YCTHBIM OMPOC Y IOCKH, TECTUPOBAHHE.

Tema 6. Cii0:xeHHe rapMOHMYECKUX Kosle0anuii. BosHbI

Jlekuus. CioxeHre rapMOHHYECKUX KoJieOaHUi ogHOro HampapieHus. ClIoKeHUE B3aUMHO TEPIICH-
TUKYISIpHBIX KoneOanuit. durypst Jluccaxy. ['padmdeckoe n3obpaxkeHre rapMmoHndecknx Konedanuid. O0-
pa3oBaHKe BOJH. BOJIHBI MpOOJIBHBIE U TIONEPEYHbIE, TUIOCKUE U cepudeckre. YpaBHEHUE BOJHBL. MH-
tepdepenys BoaH. CTosune BOJTHBIL.

[pakTuyeckoe 3ansarue. CioxxeHrne rapMoHnYeckux konebanuii. KonrponsHas padora

JlaGopaTtopHasi pa6ora. 3yueHrne COOCTBEHHBIX KOJIeOaHUI CTPYHBI METOJIOM PE30HAHCA

CamocrosiTesqibHasi padora. [ToaroroBka x nekusaM (M3y4eHUE TEOPETHUECKOTO MaTepuaa 1o TeMe)
[ToaroroBka K MpakTHYECKOMY 3aHATUIO (M3y4EeHUE TEOPETUYECKOTO MaTepHasa Mo TeMe, BHIITOTHEHHE J10-
MAITHETO 33aJaHus — PeIIeHHEe 3a/1a4, MOATOTOBKA K KOHTPOJIBHOUN padote). [TonroToBka K BHIMOIHEHHUIO U
3alUTe J1abopaTopHOil paboThl (M3y4yeHHE METOAMYECKUX YKa3aHWM, IMOATOTOBKA MPOTOKOJA Ui 3alliCU
pe3yIbTaTOB PKCIIEPUMEHTA) (BCETO — § 4acoB).

Tema 7. MoJiekyJIsipHO-KMHeTHYecKasi Teopusi. KuHeTnueckue npoueccsl B raze. SIBjieHus nepeHo-
ca.

Jlekuusi. MeToapl omMcaHus MakKpOCKomnuyeckux cucteM. OCHOBHBIE YpaBHEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUH JJIS IaBJICHUS U SHEPrHH. Y paBHEHHE COCTOSIHMA HieaabHOro rasa. Yuciao coyaape-
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HUU U CpelHss JJIMHA CBOOOMHOTO mpodera Monekyn raza. dddexTuBHbil 1uametp u 3QPEeKTUBHOE CeUCHHE
MOJIEKYJI. 3aBHCUMOCTh CBOOOTHOTO Mpo0era MoJIeKyJ OT TeMIeparypsl. SIBneHus nepeHoca. Bs3kocTh ra3os.
Huddy3us B razax. TermonpoBoIHOCTb Ta30B.

I[IpakTuyeckoe 3ansiTue. MoJIEKYIISIpHO-KMHETHYECKAst TEOpUSl. SIBJIeHHS MepeHoca.

JlabopaTopHas padora. Onpenenenre Macchl MOJIsL BO3lyXa.

CamocrosiTesqibHasi padora. [1oaroToBka K MpakTHYECKOMY 3aHATHIO (M3ydeHHE TEOPETHYECKOTO Ma-
Tepuaja Mo TeMe, MOATOTOBKA K CaMOCTOSITEIbHOU paboTe, BHINOJHEHHE OMAITHETO 3aJaHUs — PELICHHE
3anayv). [loaroToBka K BBHIOTHEHHIO H 3aIUTE JTA0OPATOPHOIM paboThl (M3yYeHHE METOUYECKUX yKa3aHU,
MOJrOTOBKA MPOTOKOJIA JJIsl 3aMTUCH PE3YJIBTATOB DKCIIEPUMEHTa) (BCEro— 8 4acom).

Tekymuii KOHTPOJIb — YCTHBIN ONPOC y JOCKH, BHIOOPOYHAs TIPOBEPKA JOMAITHETO 3aJaHusl, YCTHBIN
OTIPOC TIPU MTPOBEJACHUH JIOTTYCKa K JIAOOPAaTOPHBIM padoTam, 3aluTa JabopaTopHbIX padoT.

Tema 8. Pacnipenenenne MakcBessia. Pacnpenenenne boabumana.

Jlekums. Pacnpenenenne Makcsemia. bapomerpuueckas popmyna. Pacnpenenenue bonbimana. Pas

IIpakTuyeckoe 3ansaTHe. Pactipenenenue Mosekys raza no ckopoctsim. bapomerpuueckas popmyia.

CamocrosiTesqibHasi padora. [loaroToBka K MpakTHYECKOMY 3aHATHIO (M3YyYEHHE TEOPETHUECKOro marte-
puana 1o teme, NOAroTOBKa K TECTUPOBAHUIO, BHIMOJIHEHNUE JIOMAIITHETO 3aJJaHus — pelIeHne 3a/1a4). (BCero —
6 4acoB).

Texymmii KOHTPOJIb — TECTUPOBAHKE, BBIOOPOYHAs IPOBEPKA JOMAIIHETO 3aJaHUsI.

Tema 9. IlepBoe nHauasio TepmoauHaMmuku. Kpyrosbie nponecchbl (HMKJbI). JHTpOnus. PeanbHbli
ras.

Jlekuus. TeroBeie nporecchl. Paborta u temota. IlepBoe Havano TepMoauHaAMUKH. TemIOeMKOCTb.
AnunabatHsiii mporiecc. YpasHenue [lyaccona. Iukmbl. Terossie mamunbl. KITJ. DaTponus. Cratuctuue-
CKO€ HCTOJIKOBaHUE HHTponuu. TepMmoauHamuyeckas auarpamma T-S. BTopoe u TpeTbe Hauana TEpMOIU-
HaMUKH. YpaBHEHHE COCTOSIHUS peajbHOro rasa. AHanus ypaBHeHus Ban-nep-Baanbca. Kputnueckoe co-
crostHue. CBA3b MEXY KPUTHUECKUMU NTapaMeTpaMu. BHYTpeHHsIsI SJHEpIHsl peaibHOro rasa.

[pakTuueckoe 3ausiTue. [lepBoe Hauano repmoguHamuku. Kpyroseie npoueccst (tmkibl). KITA. DH-
TpOMHs.

CamocrositenbHast padora. [IoAroToBka K NpakTUYECKOMY 3aHSATHUIO (M3yUYE€HUE TEOPETHUECKOTO MaTepha-
Ja 1Mo TeMe, BBIMOJIHEHUE JOMAIIIHEro 3aJaHusl — PEUIeHHe 3a]1a4, MOJrOTOBKAa K OJUI-ompocy) (Bcero — 6
4acoB).

Tekymmii KOHTPOJIbL — OJNHI-OMPOC, BHIOOPOUYHAS MPOBEPKA JOMAIITHETO 3a/JaHHUs, YCTHBIA OMPOC y
JOCKH.

Tema 10. JaextTpocraTnka. Teopema I'aycca Ais 3J1eKTPOCTATHYECKOr0 moJsA B Bakyyme. Iloren-
HHAJI JJIeKTpocTaTHYeckoro noJs. Teopema I'aycca 1i1s 3J1eKTPOCTATHYECKOI0 110JISI B IMAJIEKTPHKAX

Jlekuus. Dnextpuyeckue 3apsansl. 3akoH Kynona. Dnekrpocratudeckoe mojie B Bakyyme. HampsiokeH-
HOCTb 3JIEKTpocTatudeckoro nossd. [1oTok HampspkeHHOCTH  3ieKTpocTarudeckoro nossd. Teopema I'aycca
JUISL 3JIEKTPOCTATUYECKOro 1ojs B Bakyyme. [Ipumenenue teopemsl ['aycca Juist pacuera ajaeKTpocTaTuye-
ckux nosiei. [Torennman snekTpocrarnyeckoro nojst. CBsi3b HANPSHDKEHHOCTH U MOTEHIMANA JIEKTPOCTaTH-
yeckoro nois. Teopema ['aycca Juist 3JIeKTPOCTaTUUECKOIO TOJIS B AMAJIEKTPUKAX. DJIEKTPUUECKOE CMelle-
HUe. Y CIIOBUS Ha TPaHULIE pa3jiena JUJIEKTPUKOB

IIpakTnueckoe 3ansaTue. 3akoH Kynona. HampspkeHHOCTH ayiekTpocTatuueckoro mosis. [IpumeneHune
TeopeMbl ["aycca st pacuera anekTpocraruueckux nosei. [loreHuuan anekTpocratuueckux nojei. Teopema
lNaycca u1st 3€KTpOCTaTUYECKOTO OIS B IUAJIEKTPUKAX.

10
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CamocrosiTesqibHasi padoTa. [IoAroToBKa K MPaKTUYECKUM 3aHIATUAM (M3Y4YE€HHUE TEOPETUYECKOrO Ma-
TepHuaJa 1o TeMe, BBITIOJTHEHUE JOMAIITHETO 3a/IaHUs — PEIICHUE 3a/1a4, TIOJITOTOBKA K TECTUPOBAHHUIO )(BCETO
— 6 9acoB)..

Texymuii KOHTPOJIb — BEHIOOPOYHAS MPOBEPKA IOMAIITHETO 33aJaHMsl, YCTHBIA OMPOC y TOCKH, TECTUPO-
BaHHE.

Tema 11. D1eKTPOEMKOCTb. JHEPrusl JIEKTPOCTATHYECKOI0 MOJIsl. JJIEKTPHYECKUH TOK U ero xa-
paKkTepucTUKU. Pacuer iekTpryeckux cxem.

Jlexkuus. IIpoBOAHMKK B 3JIEKTPOCTATHYECKOM TOJE. DJIEKTPOEMKOCTh YEIWHEHHOTO MPOBOJIHUKA.
Konpnencaropsl. DHeprust CUCTEMBI 3apsiioB, 3apsHKEHHOTO MPOBOJIHUKA, KOHEHCATOpa. DHEPrust 3JIEKTPO-
craruyeckoro nojsi. O0beMHasi IJIOTHOCTh SHEPIrUu. DIEKTPUUECKUN TOK U €ro XapakTepUCTHUKU. BbIBOI
3akoHOB Oma u Jlxoyns-Jlenma. 3akon Oma [j1s1 HEOJHOPOJAHOTO ydacTKa LeNu. DIEKTPOIBIDKYIIAs CUIa,
Hamnpsokenue. [Ipasuna Kupxroda.

IIpakTnueckoe 3aHsiTHE. DIEKTPOSCMKOCTh. JHEPTHUS IEKTPOCTATUYECKOTO MO, DIEKTPUIECKUH TOK
U €ro XapakTepucTuku. 3akoH Oma 1t HeoTHOpOoHOTO y4yacTka 1enu. [IpaBuna Kupxroda.

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

JlabopaTopHas padoTra. DKcriepuMeHTAIBHOE N3yYeHHE 0000IIeHHOro 3akoHa Oma.

CamocrosiTesqibHasi padora. [lonroroBka K NMpakTUYECKUM 3aHATHAM (M3y4EHHE TEOPETHUECKOTo Ma-
Tepuasa 1o TeMe, BBIIOJIHEHHE JOMAIIHETr0 3aJaHus — PEeLIeHHE 3a/1a4, MOAM0TOBKA K OJIML-0IIPOCy), OAro-
TOBKA K BBITIOJTHEHHIO U 3alTUTE JJabopaTopHO# padoThl (Bcero — 10 yacos).

Texkymuii KoHTpPOJb. biuil -onpoc, BEIOOpOUYHAs MPOBEPKA JOMAIIHErO 3aJaHusi, YCTHBIM OMpPOC y
JIOCKH, YCTHBIH OIPOC MPH MPOBECHUH JI0TyCKa K JabopaTopHbIM paboTaM, 3aiuTa J1abopaTOpHBIX padboT

Tema 12. MaruuTHoe noJjie. BuxpeBoii xapakTep MarHMTHOro noJjs. /{eificTBue MAarHUTHOIO TOJIsI
Ha TOK M Ha 3apsaA. MarauTHoe moJjie B BelecTse.

Jlekuusa. MarautHoe nosie. MarouTHas MHAYKIUS. MarHuTHoe 1MoJjieé MOCTOSHHOIO TOKA. 3aKOH
buo-Caapa-Jlamuiaca u ero npumMeHeHue I pacyeTa MarHUTHOTO NoJisi. BUXpeBoil xapakTep MarHuT-
HOro noJi. L{upKynsiuss MarHUTHOTrO 1oJisi B BakyyMme. II0TOK BeKTopa MarHuTHOM MHAYKIMH. Teopema
l'aycca pmst marauTHOro nosst. 3akoH Ammnepa. Kontyp ¢ Tokom B marHutHoM mnone. Cuna Jlopenua.
JIBm>keHHe 3apsHKCHHBIX YacTUIl B MAarHUTHOM rione. Dddext Xosua. MaruutHoe noJie B BemiecTse. Jlua-

Y TIapaMarHeTuKH.

IIpakTnyeckoe 3anstue. 3akoH buo-Casapa-Jlamiaca u ero npuMeHeHHe JIs pacueTa MarHUTHOTO
nosig. [loTok BekTOpa MarHuTHON MHAYKUMU. 3akoH Amnepa. Cuna JlopeHua. MaruutHoe nose B Belle-
CTBE.

JlabopaTopHas padora. MccinegoBaHre MAarHUTHOTO MOJIsL COJIEHOUAA.

CamocrosiTesibHasi padora. [onroroBka K MpakTUYECKUM 3aHATUSAM (M3YU4E€HUE TEOPETHYECKOTO
MaTepHualia 1o TeMe, BBITIOJHEHHE IOMAITHETO 3aJaHus — PEelIeHUe 33/1a4, TIOJrOTOBKA K TECTHPOBAHHH. ),
MOJIFOTOBKA K BBIMOJIHEHUIO U 3aIIUTE JTJAOOPaTOpHOl paboThI (Bcero — § 4acos).

Tekymuii KoHTPOJb. BpIOOpOUHAs MpoBEpKa TOMAIIHETO 3a/IaHUsI, YCTHBIA OMPOC Y TIOCKU, TECTHPO-
BaHUE, YCTHBII OIPOC NpH MPOBEIEHUH JIOIYCKa K J1a00paTOPHBIM padoTam.

Tema 13. DyeKTpOMAarHMTHAsA MHAYKIUS. YCJIOBHS HA TpaHHMle pa3jesa MarHeTukon. ®eppo-
MArHeTHKHM M UX CBoiicTBa. BuxpeBoe 3jiekTpuieckoe noJie.

Jleknus. SBieHue snekTpoMarHuTHOW HMHAYKIMU. 3akoH Dapanes-Jlenua. MHaykTUBHOCTE. SBIe-
HUE CAMOWHJIYKIIMU. Y CIIOBHS Ha rpaHulle pas3jieia MarHeTukoB. deppoMarHeTuky u ux cporcrra. [Ipu-
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pona deppomarneTuzMa. DHeprus MarHuTHOro mojis. OObeMHas MIOTHOCTh dHEpPruu. Buxpesoe 3mek-
Tpudeckoe nozie. Tok cmenienus. KBasucranyoHapHble TOKH.

IIpakTH4yeckoe 3aHsATHE. DJIEKTPOMArHUTHAS UHAYKLMS. Y CIOBUS HA TPAaHULIE Pa3zesia MAarHETUKOB

®deppomMarHeTuku. JHEprusi MarHUTHOro noJsi. KontponbHas padora.

JlaGopaTtopHasi pa6ora. VccienoBanne MarHuTHOW MHAYKIIUU B jKeje3€ OAUTUCTHUECKUX METOIOM.

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

Texkymuii KOHTPOJIb. BeiOOpOUHas mpoBepKa JOMAIIHETO 3a/IaHusl, YCTHBIA OMPOC Y AOCKU, TECTUPO-
BaHue. BriOopouHas mpoBepka JOMalllHero 3aaHus, YCTHBIA ONPOC y JJOCKH, TECTHPOBAHUE.

Temal4. Cucrema ypaBHeHuii MakcBeia AJsi MATHUTHOTO MOJsA. DJIEKTPOMATHUTHBIE BOJI-
Hbl.UHTepdepennus ceera. Iudpaxuus ceera
Jleknus. Cuctema ypaBHeHu MakcBesia Juisi MAarHUTHOTO 1oJisi. Marepuanbabie ypaBHeHus [TpuHIun
OTHOCHUTEJIBHOCTH B 3JIEKTPOAMHAMUKE. DJIEKTPOMarHuTHble BOJHBL. CBOWCTBa OEryIIMX 3JIEKTpOMar-
HUTHBIX BOJIH. DHEPTusl 3JIeKTpOMarHUTHBIX BOJH. Ilotok »sneprum.MuTepdepenuns cera. Korepenr-
HOCTh U MOHOXPOMaTHYHOCTb. PacuyeTr MHTEeppEepeHIIMOHHON KapTUHBI OT JABYX MCTOYHHMKOB cBeTa. [{u-
bpakuus ceera. [Tpunmun [oiirenca-Openens. 3oubl Openens. Audpakius Ha OTHON IIETW U HA JH-
bpakiMoOHHOM penieTke. 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(PPAaKIIMOHHON perieT-
KH.

CamocrosiTesqibHasi padota. IIoaroToBka K NpakTUYECKOMY 3aHATUIO (M3y4€HHE TEOPETHYECKOTo
MaTepualia o TeMe, MOAroTOBKa K OJIMI-0MPOCY, BHINOJIHEHHE JAOMAIIHEro 3aJaHus — pelIeHue 3a1a4).
[ToaroroBka K BBIOJHEHHUIO U 3aIUTE JTAOOPATOPHBIX PadOT (M3ydeHHE METOIWYECKHX YKa3aHWH, MOJ-
TOTOBKa MPOTOKOJIA JUIS 3alMCH Pe3yNIbTaToB dKcrepuMenTa) ( Bcero — 10 gacoB).

Tekymuii KOHTPOJIb. YCTHBI ONPOC Y JOCKH, OJUI-OIPOC, BEHIOOPOYHAST MTPOBEPKA BBIITOJIHEHUS JI0-
MAITHETO 3a/IaHusl, YCTHBIM OMPOC MPH MPOBEIECHUH JOMycKa K JadopaTOpHbIM paboTam, 3amuTa Jadopa-
TOPHBIX padoT.

Tema 15. Iucnepcus csera. Hoasipuzanus 31eKTpoMarHuTHbIX BoJiH. KanToBasi npupona usiayde-
HHA

Jlexuus. [lucriepcus cBeta. DIeKTpOHHAs TeOpHs auctiepcuu. Paccesinue u nornomenue cera. [lomspu-
3amus AJIEKTPOMArHUTHBIX BOJH. JIMHEHHOE M LMUPKYJISPHOE COCTOsHHME moisipu3anuu. KBanToBas mpupoa
u3nydeHus. TeroBoe u3iydyeHue. 3aKOHBI TEIJIOBOTO M3IY4YeHHsI YepHOTo Tena. DoTodnekTpudeckuid -
¢ext. 3akoHbI BHENIHETO hoTod(deKTa.

I[pakTuyeckoe 3ansaTue. /{ucnepcus ceera. [lonspusanms 31eKTPOMAarHUTHBIX BOJIH. TEIIOBOE H3ITyde-
Hue. Buenmnuit porosddekr.

JlaGopaTtopHasi pa6ora. V3yueHre 3aKOHOB MOJIIPU3AIIH CBETA

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUUECKOMY 3aHATHIO (M3y4eHHE TEOPETHYECKOro Ma-
Tepuaja Mo TeMe, MOJroTOBKa K OJMII-ONPOCY, BHIMOIHEHNE JIOMAIIHET0 3a/laHusl — perieHue 3aaa4). [lox-
TOTOBKA K BBIITOJIHEHUIO U 3alUTE JIAOOPATOPHOI paboThl (M3y4eHHE METOIMYECKUX YKa3aHUM, IOJrOTOBKA
MPOTOKOJIA JIJIS 3aIMCH PE3YJIbTATOB IKCIIEPUMEHTA) (BCEro — 8 4acoB).

Texymmii KOHTPOJIb — YCTHBIN ONPOC y TOCKHU, OJIMII-0MPOC, BHIOOPOYHAS IPOBEPKA BBIMOIHEHUS J10-
MAIIHETO 3a/laHusl, YCTHBIM OMpOC MpPU MPOBEIEHUH JO0MYyCcKa K jJabopaTopHbIM paboTam, 3amuTa Jabopa-
TOPHBIX padoT.
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Tema 16. OcHOBHBIE NOJI0KeHUS] KBAHTOBOI MexaHuKuU. YpaBHeHnus llIpexunrepa nis cranmonap-
HBIX COCTOSIHMIA.

KsanroBanue sneprun. Bonna Jle bpoiins. [lpunnun neonpeaenenHocty. [[puHImMn 10NMOIHUTEIBHOCTH.
[Ipunamun coorBeTcTBUs. PU3MUECKHE OCHOBBI KBAHTOBOW MEXaHHKU. |[pMHIMIT HEONPeaeIeHHOCTH. KOPITyC-
KYJISIPHO-BOJIHOBOM ayanu3M. CranuoHapHble cocTosiHus. YpaBHenue lllpeauHrepa ansi cTallMOHapHBIX CO-
CTOSIHUI.

Mpaxkruyeckue 3ausiTus. [lorenunanpueiii 6apbep. TyHHETBHBIN YPHEKT.

CamocrosiTesqibHasi padora. [loaroToBka K MpakTUYECKOMY 3aHATHIO (M3YyYEHHE TEOPETHUECKOTO Mare-
puana mo Teme, MOATrOTOBKA K CaMOCTOATEIbHON paboTe, BHIMOJHEHHE JIOMAIIIHETO 3aJlaHus — pEelIeHUe 3a-
nad). (Bcero — 6 4acoB).

Texkymuii kKoHTpoab. CamocTosaTenbHas paboTa, BEBIOOpOYHAS MPOBEPKA JOMAIITHETO 3a/1aHHUS.

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

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

IIpakTHyeckoe 3ausATHE. ATOM BOJOPO/IA.

JlabopaTopHas padora. 3yuenue cnekTpa Boiopoaa

CamocrosiTesqibHasi padora. [loaroToBka K NpakTUYECKOMY 3aHATHUIO (M3ydeHHE TEOPETHUYECKOro Ma-
Tepuaja Mo TeMe, MOJroTOBKa K OJIMII-ONpPOCY, BHIMOJIHEHHUE JIOMAIIHET0 3a/laHus — perieHue 3aaa4). [lox-
TFOTOBKa K BBIMOJIHEHHUIO U 3aIIUTE JIAOOPATOPHBIX pabOT (M3ydyeHHE METOJUYECKUX YKa3aHWM, MOJArOTOBKa
MPOTOKOJIA JIJIS 3aIIMCH PE3YJIbTATOB KCIIEPUMEHTa) ( BCero —8 4acoB).

Texkymuii KoHTpoJb. CamocTosTeIbHAs padoTa, BHIOOPOYHAS MPOBEPKA JTOMAIIHETO 3a/IaHUs, YCTHBIH
OTIPOC TIPU MTPOBEJACHUH JIOTTYCKa K JIAOOpaTOPHBIM padoTam, 3aluTa JabopaTopHbIX padoT.

Tema 18. ®usuka aToMHOro sigpa. PU3uKa JIeMEeHTAPHBIX YACTHIL

Jleknus. Anpa atromoB. Hyknonsl. AnepHeie cunbl. Monenu sapa. Ilepexoasl Mexay sSIEpHBIMU CO-
crostHusAMU. SnepHble peakuu. llemnas peakuus nenenus. Kiraccudukanuys neMeHTapHbIX YacTHII. 3aKo-
HBI COXPaHEHHUS JJIsI 2JIEMEHTAPHBIX 4acTHUIl. KBapKOBBIN COCTaB TSIKEIBIX YACTHII.

IMpakTuueckoe 3ansaTHe. /[edhekT Macchl U PHEPrUs CBs3M sypa. PamnoakTuBHOCT. Peakninu B3ammo-
JIEUCTBUS YaCTHII.

CamocrosnTenbHas padora. [loaroroBka Kk NpakTUYECKOMY 3aHATUIO (M3Y4YEHHE TEOPETUUYECKOTO Ma-
TepHayia 1Mo TeMe, MOATOTOBKA K CaMOCTOSATEILHON paboTe, BBHIMOIHCHUE JOMAITHETO 3a/IaHUsI — PEIICHUE
3a1a4). (Bcero — 6 4acos).

Texymmii KoHTPOJIb. CamocTosTeIbHAs paboTa, BEIOOPOYHASI TPOBEPKA JIOMAIITHETO 33/1aHUS.

ITpomeskyTOYHAS ATTECTALMS 10 JUCUMILIMHE: IK3aMEH.

N3yuyenue nucuuimHel B 1-M U 2-M ceMecTpe 3aKaHUYMBAETCS HK3aMEHOM. DK3aMEH MPOBOJATCS B CO-
orBeTcTBUU ¢ IlonokeHnem o0 3aueTHON M 3K3aMeHannoHHON ceccusix B HUY MOU u MHCTpYKTUBHBIM
mucsMoM OT 14.05.2012r. Ne 21-23.

5. MNMepeyeHb y4yebGHO-mMeTOAMYECKOro obGecne4vyeHUA ANl CaMOCTOATENIbHOM pPaboTbl
oby4arowmxcs no AMCLUUNInHe
Jlist oGecrieueHnst caMOCTOSTENbHON PaboThl pa3paboTaHbI:
1) MeToauyeckue yka3zaHHsI 10 CAMOCTOSTEIbHOM paboTe MpH MOATOTOBKE K MPAKTHUECKUM 3aHITHSIM U Jia-
OopaTOpHBIM paboTaM, BBHITIOJIHEHUH pacueTHO-Tpadudeckoit padotsl (cM. [Ipunoxenue);
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2) meronudeckoe nocodbue Cenumes ['.B., [llupokux T.B. «Bompocs! u 3ananus K 1abopaTopHbIM paboTam
no pusukey. Yactsp 1, Pesxum nocryna https://sites.google.com/site/physicasbmpei/

3) Bompocel u 3amaHus K J1aboparopHbIM  paboram 1o  ¢usumke, 4.2 Pexum jmocryma
https://sites.google.com/site/physicasbmpei/

4) meromuueckoe nmocooue [upokux T.B. COOpHUK TECTOBBIX 3aJaHuil MO (HU3UKE: YUCOHO-IPAKTUICCKOES
n3nanue/[lupokux T.B., Banos B.E., Cenumes I'.B., Halinenos B.A., - 88 c. (cm. [Ipuinoxenue).

6. PoHO OLEHOYHbIX cpeAcCTB AnA npoBegeHusA I'IpOMe)KYTO‘-IHOVI aTTecrauuun 06yqaro-
LMxcs no aucumniimHe

6.1. NepeyeHb KOMNETEHUUIN C yKa3aHMEM 3TanoB ux oopmMmpoBaHus

[Tpu ocBoennu aqucruIuiMHbl hopMupyroTcs cienyromnue komnerenmun: OK-7, OITK-4, T1K-3;

VYka3aHHbIe KOMIIETEHIIMU (POPMUPYIOTCS B COOTBETCTBUU CO CIICAYIOLUMU 3TANaMU:

1. dopMupoBaHue U pa3BUTUE TEOPETHUUECKUX 3HAHUM, IPEAYCMOTPEHHbIE YKa3aHHBIMU KOMIIETEHIINS-
MU (JIEKITMOHHBIE 3aHSTHS, CAMOCTOATEbHAsI paboTa CTYJICHTOB).

2. IlpuoOpeTeHue U pa3BUTHE NPAKTUYECKUX YMEHUH, IPETyCMOTPEHHBIX KOMIETEHIUAMU (IIpaKTHye-
CKHE 3aHATHS, JJA0OpAaTOPHBIE pabOThI, CAMOCTOSTEIbHAS pabOTa CTYIEHTOB).

3. 3akpenieHrue TeOPEeTUUECKUX 3HAHUHN, YMEHUNW U MPAKTUYECKUX HABBIKOB, MPEyCMOTPEHHBIX KOM-
HNEeTeHIUSIMH, B XOJI€ 3allUT J1a00opaTOPHBIX paboT, a TaKKe PELIeHHUs KOHKPETHBIX TEXHUYECKUX 3a/lad Ha
NPAKTHUECKUX 3aHSITUSAX, YCIICITHON CAa4YM 3a4eTa U dK3aMeHa.

6.2. OnucaHue nokasaTenen U KpUTEpPUEB OLEHMBAHUSA KOMMETEHUMM Ha pasfinyHbIX
aTanax ux doopMmnpoBaHUsi, onucaHue LUKan oueHMBaHus

CdopMHpOBaHHOCTh KOMIIETEHLIMM B paMKaX OCBOEHHS JAaHHOW JHCIUIUIMHBI OLIEHUBAETCS IO TPEX-
YPOBHEBOM LIKAJIE:

- TIOPOTOBBII YPOBEHb SIBJIACTCS 00s3aTEIbHBIM JUIS BCEX OOYUYAIOIIMXCS IO 3aBEPIICHUU OCBOCHUS
JUCUUTUTHHBL

- IPOABUHYTHIA YPOBEHb XapaKTEPHU3yeTCsl MPEBBIIICHHEM MUHUMAJBHBIX XapaKTEPUCTHK CHOPMHUPO-
BAHHOCTU KOMIIETEHIIUH 10 3aBEPLICHUN OCBOCHHUSI TUCLUILIINHBL;

- ATAJIOHHBIN YPOBEHb XapaKTEPU3YyETCs MAKCHMAaJbHO BO3MOYKHOH BBIPA)KEHHOCTHIO KOMIIETEHUUHU U
SBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHUPOM JJI1 CAMOCOBEPILIECHCTBOBAHUS.

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

yae KOMIETEHIIUS B paMKaX HACTOSALIEH TUCHUIUIMHBI CYHUTAETCSI HEOCBOEHHOM.

YpoBeHb CHOPMUPOBAHHOCTH KAXKIOM KOMIIETCHIIMM HA PA3IMYHBIX dTamax ee (popMupoBaHUS B MPO-
1[€CCe OCBOCHMSI JAHHOW TUCUUIUIMHBI OEHUBAETCA B XOJ€ TEKYIIETr0 KOHTPOJIS yCIIEBAEMOCTH U MPECTaB-
JIEH Pa3JIMYHBIMHU BUAAMH OLIEHOYHBIX CPE/CTB.

Jist orieHKH c(OPMUPOBAHHOCTU B paMKax JaHHOW TUCIUIUTMHBI KoMreTeHIni «OK-7 «crnocoOHOCThIO

K camoopranuzainuu u camoodpaszoBanuio». OIIK-4 «cmocoOHOCTHIO ydyacTBOBaTh B HACTPOUMKE M Ha-

Jajike MporpaMMHo-anmnapaTHbix komiuiekcoBy». [1K-3 «cnocoObHOCThI0 000CHOBBIBATH MPUHUMAEMbIE

IPOEKTHBIE PEIICHUs, OCYIIECTBIIATh OCTAHOBKY M BBINOJIHATH SKCIEPUMEHTHI 110 MPOBEPKE KOPPEKT-

HOCTU U 3(QPEKTUBHOCTH.» MpENoaBaTesieM OLEHUBAETCs COoepKaTeabHasi CTOPOHA U KayecTBO Mare-

pHAJIOB, NMPUBEACHHBIX B OTYETAX CTYACHTOB IO J1A0OpAaTOPHBIM paboTaMm, NMPAKTUYECKUM 3aHITUAM,

pacueTHoO-rpaduUecKUM paboTaM. YUHUTHIBAIOTCS TAaKXKE OTBETHI CTY/IEHTa Ha BOINPOCHI MO COOTBETCT-
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BYIOIIIMM BHJIaM 3aHSTUH NPU TEKYIIEM KOHTPOJIE — YCTHBIX OMPOCAX, 3alIUTaX JIA0OPATOPHBIX paboT u

pacueTHO-TpaguIecKux paboT, OTBETAX Ha MPAKTUYCCKUX 3aHATHSIX.

[IpuHMMaeTCcss BO BHUMaHUE 3HAHUS 00 yUYaIOIMHUCS

- (u3MYECKUX SBJICHUH, (HYHIAaMEHTAIBHBIX MOHITHIA, SIUHUIIBI U3MEPEHHs BEIMYWH, paccMaTpuBae-
MBIX B IUCIUIUINHE, MECTO (PU3MUECKUX 3HAHUN B MPOPECCUOHAILHOMN NeSTENIbHOCTU

Hannuue ymenus:

- pemath THIOBBIEC 337a4M MO pa3/ieiaM JUCUUIUIMHBI, IPUMEHSTh TOJYyYCHHBIE 3HAHUSI U YMETh BhIJIe-
JSTh KOHKPETHOE (PU3UYECKOE COJCp)KaHWEe B MPHUKIAIHBIX 3aJadax MPOPEeCcCHOHATBLHOW AEITeIHHOCTH,
000011aTh, aHATM3UPOBATh U BOCIPUHUMATh MOJIYYCHHYIO MH(POpPMAIINIO, CTABUTh LIEJNU U BHIOUPATH MyTH
UX JJOCTUKECHHUS.

IIpucyTcTBUEe HABBIKOB: YMEHHUE BIIaJIETh COBPEMEHHON Hay4dHOW amnmapaTypoi, HaBbIKaMU BeJCHUS
¢u3nYecKoro HKCEepUMEHTa, OCHOBHBIMHM METOJIaMH IIOCTAHOBKH, UCCIIEZIOBAHUS U PEIICHUs 3a/1ay.

Kpurepuu orienuBanust ypoBHsi CQOPMHPOBAHHOCTH KOMIETEHIIMN B IPOIIECCE BBHITOJHEHUS U 3allUThI
nabopaTopHBIX paboT, pacyeTHO-Tpaduueckux padboT, B pe3ybTaTe BHITIOIHEHUS 3aIaHUM Ha MPAKTUYECKUX
3aHATUSAX.

Kpurepuu onienuBanus ypoBHs copmupoBanHocTH komretreHnid OK-1 «cmocoOHOCTh K
0000111eHHI0, aHATM3Y, BOCTIPUATHIO MH(POPMAIIUU, TTOCTAHOBKE IIEJIM W BBIOOPY MyTEH €€ JOCTHKEHUs,
OK-10 «crmocoOHOCTh AEMOHCTPUPOBATh 0a30BbIC 3HAHHUS B 00JIACTH €CTECTBEHHOHAYYHBIX TUCIUIUIMH H
TOTOBHOCTBIO HMCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI B MPO(PECCHOHATBHON AEATEeIbHOCTH, TPUMEHSATh METOIbI
MaTeMaTUYEeCKOr0 aHajiu3a U MOJEIMPOBAHMs, TEOPETUUYECKOIO M SKCIEPUMEHTAIBHOIO HCCIIEIOBAHUSY,
OK-12 «cmocoGHOCTh HCIONIB30BAaHUSI HABBIKOB pa0OTHl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIPABIICHUS WH-
dbopmanmeil ayg pemeHuss mpoosieM, BO3HUKAIOMIUX B XOJE MpodeccHoHambHON aesTenbHocTH», OK-15
«CIIOCOOHOCTH UCMOJIB30BaTh METO/IbI 3AIUTHI IPOU3BOJICTBEHHOIO NTEPCOHANIA U HACEJIEHUS! OT BO3MOXKHBIX
MOCJICJICTBUN aBapuid, KaTacTpod, CTUXUNUHBIX OEJCTBUI» B MPOIECCE 3alIUTHI JIAOOPATOPHBIX PadOT, Kak
¢dbopmBbI Tekymiero KoHTpodsi. Ha 3ammre coOTBETCTBYIOIIUX J1a00paTOPHBIX padOT (METOAMYECKUE yKa3a-
Hus: Ousnueckuil mpakTukyM. Mexanuka u MonekynsapHas ¢usuka. B.E. Banos, B.I'. Kosnos, B.A. Haii-
neHos, ['.B. Cenumies: yueOHoe mocobue — Cmonenck: ¢unman [OYBIIO «MBOU(TY)» B r.CMmoieHcke,
2007.- 55 c., Apmmmaenko M. A. Onucanus 1ab0paTOpHBIX padoOT Mo (U3UKE U METOJMYECKUE YKa3aHUsS K
HUM (2JIEKTPUYECTBO M MAarHETU3M): yueOHO-MeToanyeckas pazpadorka/ M. A.Apmmnenko, B.E.VBaHoB,
B.A. Haiinenos, I'.B. CenumieB — Cmonenckuii ¢punuan [OYBIIO «MDU(TVY)», 2009.-76¢.) cTyaeHT oTBe
YaeT Ha ISITh BOMPOCOB, cojiepKamuxcs B kaprouke (Meroanueckue nmocodus: Cenumes I'.B. Bompocs! u
3aaHus K 1abopatopHbM padoram o ¢usuke. Yacts 1/ I'.B. Cenumes, T.B. [lupokux. CMmoneHck: ¢uiu-
an FOYBIIO «MDU(TY)» B 1. Cmonencke, 2007.- 39 c.)

[Ipumep KapTOUKH M0 3aIIUTE JTAO0PATOPHOI paboTHI

«M3yuyenne koneOaHUI MaTEMaTHUYECKOTO MAITHUKAY
1. Marematnyeckuii MasiTHUK coBepinaeT kosedanuss 1o 3akony o= 0,10sin (5,0t+n/6) (pax). Bo
CKOJIBKO Pa3 OTJIMYAlOTCsS OTKJIOHEHHUSI MasiTHUKA OT ToJioXkeHus paBHoBecus cnycts 4,00 u 4,25 nepuona
KoJIe0aHMi.
2. Haiiti OTHOLIEHHE TIEpUO/Ia KONeOaHUi MasTHUKA C aMILTUTYI0H o =60° K mepuoay ¢ oo1=5°.
3. Onpenenute 4acTOTy KOJeOaHMI MaTEMaTHUECKOTO MasTHUKA JnuHOU 0,58M.
4. MaremaTuyecKkuii MasiTHUK coBepiaet kojebanus 1o 3akony o= 0,10 sin (5,0 t+n/ 6 ) (pan). Kakosa
¢aza konebanuii mpu t = 0 ? 5.3aBUCUT JIH IEPUO]] KOJICOAHUI MaTEMaTHYECKOTO MAasSTHUKA OT MaccChl IPy-
3a?

[Tpumep kapTOYKH 1O 3aIUTE JTAOOPATOPHOUM PaOOTHI
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«U3yuenune a¢pdexra Xommay

1. DAEKTPOH JIETUT MPSMOJIIMHEHHO B OHOPOJAHOM MAarHUTHOM I10JIE, IPEJCTaBICHHOM CYIEPIO3HINeH B3a-
UMHO TIEPIEHAUKYISIPHBIX 3JEKTPUYECKOT0 M MAarHUTHOTO TOJIeH. YKa3zaTh HalpaBlIeHUE
CKOPOCTH AJICKTPOHA.

1. Ot Hac 2. K nam

2. BBIUHCAUTH HANPSHKEHHOCTD JJIEKTPHUUYECKOTO Toys E, cooOIaroIero aekTpoHy yckoperue a = 9,8
2
Mm/c

1.5,6-10"" B/m 2.5,6-10° B/m 3.55B/M

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

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

1.5,6:10° ¢! 2.3,4-107¢" 3.2,6¢"
5. B ciyqae addexra Xosuta 1t HATPUEBOTO MPOBOJHUKA MPHU TUIOTHOCTH TOKa j = 150 A/cM® ¥ MarHUTHO#
1503010901704 B = 2,00 Tn HanpspkeHHOCTH monepedHoro snekrpudeckoro mois E = 0,750 mB/m.

[InotHocTs Hatpus p = 0,970 r/cm’. HaiiTi OTHOLICHHE KOHIEHTPALMU JCKTPOHOB MPOBOINMOCTH N K
KOHIICHTPAIIMH aTOMOB B 3TOM IPOBOTHUKE.
1.0,913 2.0,957 3. 0,985
[TonmHbIi OTBET HA TPH BOMPOCA COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHUPOBAHHOCTH KOMIIETEH-
[IUY Ha JJAHHOM JTare ee (opMUpOBaHUS, TIOTHBINA OTBET HA YETHIPE BOIPOCA — MPOJABHHYTOMY YPOBHIO, TIPU
MOJIHOM OTBETE Ha ISITh BOIPOCOB — STAJIOHHOMY YPOBHIO.
Kputepun onennBanusi ypoBHs copmupoBaHHOCTH KomreTeHIiH OK-7 «CrmocoOHOCThIO K caMoopra-
Hu3ammMu U camooOpazoBanuio». OITK-4 «crmocoOHOCTRIO y4acTBOBAaTh B HACTPOWKE M HalaAKe MPO-
rpaMMHoO-anmnapaTHbix koMiuiekcoBy. [1K-3 «crmocoOHOCTEI0O 000CHOBBIBATh MPUHUMAEMbIE IPOECKTHBIE
pelIeHus, OCYLIECTBIISATh IOCTAHOBKY U BBINOJIHATH SKCIHEPUMEHTHI 110 IPOBEPKE KOPPEKTHOCTU U (-
(EeKTUBHOCTU.» B MPOIIECCE 3AIUTHI pacyeTHO-Trpaduueckoi paboThl, Kak (POPMBI TEKYIIETO KOHTPOJIA.

B mporuecce 3amuThl pacueTHo-rpaduueckoit padboTsl «MexaHuka, MOJeKyIspHas (Gu3MKa U TePMOJIU-
HaMHKa» CTYJEHTY 33Jar0TcCsl 3 BOIIPOCa U3 CIEAYIOLIEr0 MPUMEPHOTO MEepPEeyHs:
1. Kak dhopmynupyeTcst 3aKOH COXpaHEHUsI UMITyJibca?
. B Kakux ycioBHsIX BBIIOJIHAETCS 3aKOH COXPAaHEHMsI UMITYJIbCa B CUCTEME B3aUMOJICHCTBYIONINX TeJ?
. Kak paccunrtats paboTy nepeMeHHOMN CHITbI?
. B uem 3axmrovaercst puznueckuii cMbIci BenuduHbl 1 BT?
. Uto Takoe nojHas MEXaHUUYECKasi SJHEPTHsl CUCTEMBI Tell?
. Kak dhopmynmpyeTcst 3akoH coXxpaHeHUs MeXaHUYeCKOM sHeprun?
. aiiTe onpenenenne MOMEHTa MHEPIIMK MaTEPUATILHON TOUKU?
. Chopmynupyiite Teopemy lllteitnepa.
. UTo Takoe mieyo CUibl OTHOCUTEIBbHO HEKOTOPOW OCH BpalleHus?
10. ChopmynupyiiTe 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa.
11. Kakoii BUJ nMeeT ypaBHEHUE COCTOSIHUS HJlealIbHOTO Ta3a (ypaBHeHHe MenaeneeBa-Kiaitnepona)?
12. Kak 3aBucuT cpennss apudmepudeckas CKOpOCTh MOJIEKYJ ra3a OT TeMIIepaTyphl?
13. ChopmynupyiiTe nepBoi Ha4YaIO0 TEPMOTUHAKUMHU.
14. Kaxoii mporecc Ha3piBaeTcst nzorepmudeckum? M3oxopuasiM? M300apupM? Anmabatnyeckum?
15. Kak paccuurars KII/l TernnoBoii MammHel?

NeliocBEN Bo) WV, I SNROS I ]
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16. 13 kakux u3zomnporeccoB coctout nuki Kapuo?

17. ChopmynupyiiTe BTOpOil 3aKOH TEPMOJAMHAMUKH.

B mporuecce 3amuThl pacueTHO-rpaduueckoit paboTsl «AnekTpocTaTuka. [10CTOSHHBINA AIEKTPHUSCKUI
TOK. DJIEKTPOMAarHeTu3mM» CTYIEHTY 3aJal0Tcs 2 BOMpPOca U3 CIEIYIOIIEro NPUMEPHOT0O EPEYHSs:

1. Chopmynupyiite 3akon Kymnona.

2. Kak 3aBUCHUT HANPsSyKEHHOCTb MOJISl PABHOMEPHO 3apsKEHHON JJIMHHON HUTH OT PACCTOSHUSA 110 €€

cepeauHbI?

3. OT 4ero 3aBUCUT EMKOCTh IUIOCKOT0 KOHJIeHcaTopa?

4. JlaiiTe onpeznesneHrne MOTOKA BEKTOPA HAMIPSKEHHOCTH AIEKTPOCTATUYECKOTO MOJIS.

5. Chopmynupyiite Teopemy OcTtporpaackoro-I'aycca s Bakyyma.

6. 3axkon Oma B nuddepennunanbsHoi hopMe 3armcu.

7. Kak onpenenuTs HEPruio, BIJICISIONIYIOCS B MPOBOJHUKE MPHU MPOXOKICHUU JIEKTPUUECKOTO TO-
Ka?

8. Chopmynupyiite 3axkoH Amrmepa?

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

HUTHOM M0J€e?

10. [akite onpeaeneHre MOTOKA BEKTOpA MAaTHUTHOM MHAYKIIMU Yepe3 MIIOCKYIO MOBEPXHOCTh?

11. chopmynupyiiTe npaBuiio Jlena.

12. ChopmynupyiiTe 3aKOH MOTHOTO TOKA JJIsl BAKyyMa.

[TonHbIi OTBET Ha OJUH BONPOC COOTBETCTBYET MOPOTOBOMY YPOBHIO C()OPMUPOBAHHOCTH KOMIETEH-
[IMU Ha JIaHHOM 3Tane ee (OpMHpPOBaHMsI, MOJHBIM OTBET Ha JiBa BOIIpOCa — MPOJBUHYTOMY YPOBHIO, IpU
MIOJIHOM OTBETE Ha TPH BOIIPOCA — ITAJIOHHOMY YPOBHIO.

Kpurepuu onenuBanus ypoBHs chopmupoBaHHOCTH KomrieTeHIni «OK-7 «cmocoOHOCThIO K camoopra-
Hu3anuu u camoodbpazoBannioy. OINK-4 «cmocoOHOCThIO y4acTBOBAaTh B HACTPOMKE M HAJIAJIKE MPOTpPaMM-
HO-anmapaTHeIX KOMIUIEKCOBY». [TK-3 «crmocoOHOCThI0O 000CHOBBIBATh MPHUHUMAEMBIC MTPOEKTHBIC PEIICHHS,
OCYIIECTBJISITh IOCTAHOBKY H BBITIOJIHATH SKCIIEPUMEHTHI IO MMPOBEPKE KOPPEKTHOCTH 1 3(H(HEKTUBHOCTH. »

OnennBaeTcss akTUBHOCTD PaOOTHI CTY/IGHTOB Ha MPAKTHUYECKUX 3aHATHUSX, TNTyOWHA OTBETOB CTYyJEHTA
«y JOCKH» IPU YCTHBIX OMPOCAX B MPOLIECCE BBINOJHEHUS 33JJaHUi K KaXJAOMY 3aHSTUIO, BBIIIOJHEHUE J10-
MAIIHUX 33/IaHUH, TPABUIIBHOCTh OTBETOB MPH OJIMI-OMTPOCaX U TECTUPOBAHUMU.

3HaHHWE OCHOBHBIX 3aKOHOB (PM3UKU COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTH KOMIIE-
TEHIIUH Ha JAaHHOM dTane ee (GOpMUPOBAHUS; B JIOMOJHEHHE K TOPOTOBOMY CAMOCTOSITEIILHO PEIIaTh

TUIIOBBIE 33JJa4d COOTBETCTBYET MPOJABUHYTOMY YPOBHIO; B JIONOJIHEHUE K MPOABUHYTOMY YMETh pe-
IaTh 3a/1a4¥ TOBBIIICHHOW CIIOKHOCTU U BIIQJCTh HABBIKAMHU (DU3MUECKOTO IKCIEPUMEHTA COOTBETCTBYET
ATAJIOHHOMY YPOBHIO.

CdopMHupOBaHHOCTh KOMIIETEHIIUU HE HIIKE IMOPOTOBOTO SIBISIETCS OCHOBAHHEM JIJISL JIOMYCKa 00ydJaro-
HIErocsi K MPOMEKYTOYHOM aTTecTaliy MO TaHHON TUCLUILIMHE

DopMoii MPOMEKYTOUHOH aTTeCTallMU 10 TaHHOW JUCHUILIMHE SIBIsieTCs dk3aMmeH (1-if cemecTp) u Jk-
3aMeH (2-i cemectp), oreHuBaeMble 1o npuHsATOH B HUY « MOW» deThipex0aibHON CUCTEME: «OTIUIHOY,
«XOpPOUIO», «yIOBIETBOPUTEIBLHOY, «HEYJOBIECTBOPUTEIHHO.

DK3aMeH 1o aucuuruinie «Pu3nKka» mpoBOAUTCS B YCTHOM (opme.

Kpurepuu oneHnBanus (B COOTBETCTBUHU ¢ MHCTPYKTUBHBIM nichkMoM HUY MOMU ot 14 mas 2012 roga
Nel1-23):

O1eHKH «OTJIMYHO» 3aCITyKHBAeT CTY/AEHT, 0OHAPYKUBILUH BCECTOPOHHEE, CUCTEMAaTHYECKOE U I1y0o-
KO€ 3HaHHME MaTepHajioB M3Y4aeMOl JUCHMILIUHBI, YMEHHE CBOOOIHO BBIMOIHSTH 3aJJaHMsl, IPEIyCMOTPEH-
HbIE MPOrPaMMO, YCBOUBIIMI OCHOBHYIO M 3HAKOMBIM C JIOMOJTHUTEIBLHON JIUTEPATYpOl, PEKOMEHI0BaH-
HOI pabodyeil mporpaMmoi JUCIMIUIMHBI; TPOSIBUBIINN TBOPUECKHE CIOCOOHOCTH B MOHWMAHUU, U3JI0XKE-
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HUU U UCIIOJIb30BAHUN MAaTEPHAJIOB M3YUYEHHOW AMCIMIUIMHBI, O€3ylpedyHO OTBETHBIIEMY HE TOJIBKO Ha BO-
npockl Ouiera, HO M Ha JOMOJHUTENFHBIC BOIIPOCHI B paMKax pabodel mporpaMMbl AUCHUTUIHHBI, TPABUIb-
HO BBITIOJTHUBIIIEMY MTPAKTHYECKOE 3a/1aHUE.

O1eHKH «XOPOIIO» 3acily’KUBAaET CTYACHT, OOHAPYKWBIIMKA IOJHOE 3HAHME MaTepuaia H3y4aeMou
JTUCIUILTAHBI, YCIIEIITHO BBITIOTHSIONINIA TPEyCMOTPEHHBIC 33/JaHUS, YCBOUBIIIUI OCHOB

HYIO JINTEPATYpPy, PEKOMEHJOBAHHYIO pabodell mporpaMMoil JUCHUILIIMHEI; MOKa3aBIIEMy CHCTEMaTH-
YECKUI XapakTep 3HAHWH MO AMCUUIUIMHE, OTBETUBIIEMY HAa BCE€ BOMPOCHI OWMIIETA, MPABHILHO BBHIITOJHUB-
[IeMy TMPaKTUYECKHUE 33aJJaHusl, HO IOMYCTHBIIEMY ITPH 3TOM HENPHUHIUITHAIBHEIE OIIUOKH.

O1eHKH «yOBIIETBOPUTEIBHOY 3aCIY)KMBAET CTYACHT, OOHAPYKUBIIMIA 3HAHUE MaTepuaia U3y4eHHOU
JTUCIUTUTMHBL B 00beMe, HEOOXOAMMOM ISl JaybHeHen y4eObl U MpeAcTosieil padoTsl Mo mpodeccuu,
CIIPaBUBIIUICS C BBITIOJHEHUEM 3a/IaHUI, 3HAKOMBIA C OCHOBHOM JIMTEPATYPOU, PEKOMEHI0BAHHON paboyeit
IpOrpaMMoON JUCHMILIMHBI; JOMYCTUBIIEM MOIPEUIHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCHI W/WIIK MpPU
BBINOJIHEHUN IPAKTUYECKOTO 3a/1aHusl, HO 001a/1al0NIHii HEOOXOIUMBIMU 3HAHUSIMU JIJIS1 X YCTPAHEHUs O]
PYKOBOJICTBOM HPEI0/1aBaTess, 100 HENpaBUIbHO BBIINOJHUBIIEMY IMPAaKTHYECKOE 3a/laHue, HO 10 yKa3a-
HUIO IIPEI0/1aBaTelIsl BBIMOJIHUBILEM JIPYrUe MPaKTHUYECKHUE 3aJaHusI U3 TOTO K€ pasjiesia JUCIUILINHBI.

OrneHka «HEy/lIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTY, OOHapYXHUBIIEMY CEpbe3HbIE IPOOENH B
3HAHUSAX OCHOBHOI'O MaTepuasa U3y4yeHHOW TUCHMILIMHBI, JOMYCTUBLIEMY IIPUHIUITNAIbBHBIE OIIMOKH B BbI-
MOJIHEHUH 3a/1aHUl, HE OTBETHUBILEMY Ha BCE BOIPOCH! OUJIETAa U JIOTIOJIHUTENIbHBIE BOIIPOCHI U HENPABUIBHO
BBINOJIHUBILEMY TPAKTHUECKOE 3a/laHue (HEPABUILHOE BHIMOJIHEHNE TOJIBKO MPAKTHUECKOT0 33/1aHUs HE

SIBJISIETCS] OJTHO3HAYHOM MPUYUHOMN /1711 BHICTABIICHUS OLIEHKU «HEYAOBJIETBOPUTEIbHOY»). Kak npasuio,
OIICHKA «HEY/IOBJIETBOPUTEIBHO CTABUTCS CTYAECHTaM, KOTOPbIE HE MOTYT IPOJODKUTE 00ydeHue mo odpa-
30BaTeNIbHOM MporpaMMe 0e3 JOMOJHUTENBHBIX 3aHATUI MO COOTBETCTBYIOLIEH nucuuIuinHe (popmMupoBa-
HUS U Pa3BUTHs KOMIIETEHIIMH, 3aKPEIUICHHBIX 33 JaHHOM AMCUUIUIMHON). OIleHKa «HEeyIOBJIETBOPUTEIb-
HO» BBICTaBJISIETCSI TAKXKE, €CIIU CTYJIEHT I10CJIe Havyajla 3K3aMeHa OTKA3aJICs €ro CAaBaTh WM HapyILIWII Mpa-
BUJIA C/IayM dK3aMeHa (CIHCHIBAJI, MOJCKA3bIBaJl, 0OMAHOM IIBITAJICS MOJIyYUTh 0OJiee BBICOKYIO OIICHKY U
T.1L.).

B 3a4eTHYIO KHUKKY CTY/ICHTA U BBINKUCKY K JIMIIJIOMY BBIHOCHUTCS OIICHKA dK3aMeHa 10 JUCIHILTHHE 32

2 -i1 cemecTp.

6.3 TunoBble KOHTpPOJbHbIE 3aAaHUA UITN UHbIEe MaTepuanbl, HeobxoanMbie ANA OLEeHKU
3HaHVIﬁ, yMGHMﬁ, HaBbIKOB U (VIHM) onbiTa AeATeJNIbHOCTU , XapaKTepusyrwmnx 3tanbl
c¢hopMupoBaHMA KOMMNETEHLMN B NpoLecce oCBOeHUA ob6pasoBaTeribHOW NporpaMmmbl
Bonpocsl o (pOpMHPOBAHMIO U PA3BUTHIO TEOPETHYECKHX 3HAHMI, NPEAYCMOTPEHHBIX KOMIIE-
TeHUUSIMHU, 3aKPeNJIeHHbIMHU 32 JAMCHMILNIMHON (IpUMEpPHbIe BONPOCHI MO JEKIHOHHOMY MAaTepHaJy
JMCHUNJIMHBI):
1-ii cemecTp
1. IIpenmer u cTpykTypa Qusuku. Meron ¢usndeckoro ucciemaoBanus. dOu3nyueckue OCHOBBI MEXAHUKHU.
[IpoctpancTBO, Bpems, ABMKEHHE. DIeMEHThl kKuHemaTuku. Cuctema orcuera. llepemenienue, cKOpocTb,
YCKOpEHHE.
2. Jlunamuka matepuanbHoil Touku. 3akoHbl HbtotoHna. Cuna. Macca. Umnynbc. Cucremsl yactull. Llentp
MHEPLUHU. 3aKOH COXpaHEHUs UMITYJIbCA.
3. Pabora. MomHocTh. Mexannyeckass SHEprusi. 3aKOH COXpaHEHUS MEXaHUUYeCKOW >Hepruu. [luccumaTus-
HBIE CHUJIBL. 3AKOHBI COXPAHEHUS U IPUHILIUIIBI CHMMETPHH.
4. Kunemartuka u JUHaMHKa aOCOJIIOTHO TBEPJOTO Tea. BpaieHnue TBepAoro tena OTHOCUTENHO HEOIBHXK-
HOM ocu. MomeHT uHepuuu. [lmockoe nBuxkeHue. YpaBHEHUs! IBUKEHNS, MOMEHT UMITYJIbCa.
5. DHeprusi cUCTeMBbl YacTULl. 3aKOH COXPAaHEHHs] MOMEHTa UMITYJIbCa.
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6. IMpunnun uaeprun. [Ipeodpazosanus [Namunes. [loctynater CTO. [IpeobpazoBanus Jlopenna. CrnenctBus
u3 npeodpazoBanwuii Jlopenua.

7. Cratuka *)kuakocteil u ra3zon. JlaBnenue. Pacnpenenenue napieHus B NOKOsSIIEHCs )kuakocTu U raze. Cuna
Apxumena.

8. I'maponunamuka. Jlunum u TpyOku Toka. YpaBHeHue bepnymnn. [IpumeHeHHe K IBIKEHHIO KUIKOCTH
3CH.

9. Konebanus. CoOcTBeHHbIe KoJeOaHus. ['apMOHIYECKUH OCIMIUIATOP. MaTeMaTHUeCKUi MasiTHUK. DHEPTUS
PpU TAPMOHUYECKUX KOJICOAHMSIX.

10. AHrapMOHMYECKUH OCUMIUIATOP. JIMHEHHBIN OCUMIIIATOP C 3aTyXaHUEM.

11. BeiHyXIeHHBIE KOJIeOaHHs OCIIIIIATOpA MIPH TIEPUOANYECKOM Bo3aeicTBun. Pezonanc. [lapamerpuaeckue
Kosiebanus u aBTokose6anus . Co)keHne rapMOHUYECKUX KOJIeOaHUH OJIMHAKOBOW YaCTOTHI.

12. BonHbl

13. MonekynspHas ¢U3MKa U TepMOJMHAMUKA. MeTo/bl ONMUCaHMUsI MAaKpOCKONMUYECKUX cucteM. OCHOBHbIE
YpaBHEHUS MOJIEKYJISPHO-KUHETUUECKON TEOPHUH JUIs JaBJICHUS U SHEPTUU.

14. Onpit IlITepua. Pactipenenenue MakcBenna. Pactipenenenue bonsiimana. PaBHOMepHOe pacmipeneneHue
SHEPTrUHM 10 CTENEHsIM CBOOOIbl. BHYTpeHHsIsT SHEeprusl.

15. CpenHee 4ncio CTOJKHOBEHUM B cekyHay. CpenHsis JyimHa cBoOOHOTO TIpobera Mosekyn. Kunerndeckue
npoiiecchl. ONBITHBIE 3aKOHBI ABJICHUI TTepeHoca. BeiBoa koadduruenta nuddys3uu.

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

17. Anuabatnbiii mpornecc. YpaBuenue [lyaccona.

18. Iukiel. Termmobie MamuHbl. KITJI.

19. DuTponus. CTaTuCTUYECKOE UCTOJIKOBAHUE SHTPONUHU. BTOpoe U TpeThe Havalla TEPMOJMHAMHUKHU.

20. YpaBHEeHHE COCTOSIHUSI peajbHOro rasa. CHUibl B3aMMOIECHUCTBUSL MEXKY MOJIEKYJIaMU pEalbHOIo ra-
3a. BHyTpenHss sHeprus peanbHoro raza. Kongencamus u oOpa3oBanue rpymnmn Moiekyi. Dddext xoys-
Tomcona.

2-ii cemecTp

1. DnekTpocraTika. 3aKOH COXpPaHEHHUsS AJIEKTpUUYECKOro 3apsiga. 3akoH Kynona. HanpspkeHHOCTH
anektpuueckoro nosst. [loTok BekTopa HanpsbkeHHOCTH. Teopema Ocrtporpajackoro -I'aycca B Bakyyme u ee
MIPUMEHEHHUE K pacyeTy MojeH.

2. Pabora B ayieKTpocTaTHueckoM moJie. Pa3HOCTh moTeHnuanoB, noteHnuan. CBs3b MEXKIy MOTEH-
MaJIOM U HanpsLDKEHHOCThIO. Berunciienne norenuuana. [lone numons. DnekTpuueckoe moJie B BEUIECTBE.
IMonsipuzanus qU3IEKTPUKOB.

3. BekTop nossipu3aiiviv ¥ €ro CBs3b C HOBEPXHOCTHOM ITUIOTHOCTHIO MOJISIPU3AMOHHBIX 3apsiaoB. Ha-
NPsSHDKEHHOCTh MOJIA BHYTPH JuasiekTpuka. Teopema Octporpaackoro - ['aycca mist audnekTpukoB. Bektop
3JIEKTPOCTATUUECKOW MHAYKLUMHU. Y CIOBUS Ha IpaHMIle paszena AByX IUAIEKTPUKOB. Bbruncienue Hamps-
YKEHHOCTH T10JIs1 B AUDJIEKTPUKE.

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

5. IToCTOSAHHBIN AMEKTPUUECKHUI TOK, €r0 XapaKTEPUCTHKU U YCIOBUS CYIIeCTBOBaHMs. 3akoHbI OMa U
Jxoynst - Jlenna B nuddepenumansoit popme. O0o0meHHbid 3akon OmMa B uHTErpaiibHOM dopme. Pasz-
HOCTb OTEHINAJIOB, 3JIEKTPOIBIKYIIAs CUJIa, HAIIPSDKEHUE.

6. Kitaccuueckast 3iekTpoHHas Teopusi MeTaioB. BeiBog 3akoHoB Oma u JIxoyind - Jlenna u3 anek-
TPOHHBIX TpejcTaBieHuid. CBEpXIPOBOAUMOCTh. PaboTa BBIXOJa 3JIEKTPOHOB M3 MeTayia. TepModJiek-
TPOHHAs SMUCCHSI.

7. MarautHoe mose. 3akoH Amrepa. BekTop MarHUTHONW MHAYKIIMA. MarHuTHOE Tojie TOKa. 3aKOH
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buo - Capapa - Jlatuiaca u npuMeHEHHE K pacyeTy MarHMTHOIO NoJiA. MarHuTHOE 1oJie NPSIMOro U Kpyro-
BOT'O TOKOB. 3aKOH IOJIHOTO TOKA JJI1 MArHUTHOTO TMOJIsI B BAKYYME U €ro IPUMEHEHHUE K pacyeTy nojeu To-
pouaa U JUIMHHOIO COJICHOUAA.

8. JleficTBMe MarHMTHOTO TOJISi HA TOK M Ha JBKymuics 3apsn. Cuna Jlopenma. Dddexr Xomna.
KoHTyp ¢ TOKOM B MarHuTHOM 1oJjie. MarHUTHBI MOMEHT BUTKA ¢ TOKOM. MarHuTHBIN MTOTOK.

9. Pabota mpu mepeMelieHWH MPOBOJHMKA M KOHTypa C TOKOM B MarHUTHOM moje. lloto-
KOCIeIUIeHHe. SIBIeHHE AJIEKTPOMAarHUTHON MHAYKIMK. 3akoH Jlenma. 3akon @apanes - MakcBemia T ero
BBIBO/I. 3apsi/l, UHIYLIUPOBAHHBIN MPH SIBICHUH 3JIEKTPOMArHUTHON MHIYKIIUH.

10. SABnenune camounaykuuu. MHOykTHBHOCTH. PacueT MHAYKTUBHOCTU AJsl TOpouza. SIBjieHuE B3a-
UMHOM MHAYKIUH. B3anMHas MHAYKTUBHOCTB JJISI TOPOUAA. DHEPrust MarHUTHOro mnosst. O0beMHas II0T-
HOCTb 3HEPI'HH.

11. MarauTHOE TI0J1e B BemecTBe. MUKPO - 1 MakKpOTOKH. BEeKTOp HaMarHM4E€HHOCTH. 3aKOH TTOJTHOTO
TOKa JUIsi MarHUTHOTO MOJIsl B BeulecTBe. HanmpspkeHHOCTh MarHuTHOro nouis. M3orponHsie maruetuku. OTt-
HOCHUTEJIbHAs! MarHUTHAsS IIPOHUL[AEMOCTh. Y CJIOBUS Ha IPAHULIE Pa3zeiia IBYX MarHETUKOB.

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

13. Jomenst. Touka Kropu. CnrHOBast mpupoaa ¢geppomMarseru3ma. IDIEKTPUIECKHA KoiaeOaTeTbHbIN
KOHTYp. HuddepennnansHoe ypaBHEHUE 3aTyXalOMIUX AIEKTPOMArHUTHBRIX KoJiebanuii u ero perierue. Jlo-
rapu(MUYECcKHil TeKpeMeHT U K03 uiineHT 3aTyxanus. ' apMOHUYECKHE AIEKTPOMAarHUTHBIE KOJIeOaHusl.

14. BeiHYX/ICHHBIE 2JIEKTPOMAarHUTHBIC KoieOaHus. AMIUIMTYA U (a3a BBIHYKICHHBIX KOJIeOaHUM.
Pe3onanc. O6miast xapakrepuctuka teopun MakcBemia. [lepBoe ypaBHeHre MakcBesia B HHTETPaTbHOM
dopme. Tok cmemenusi. Bropoe ypaBueHnne Maxkcpera.

15. TlonHas cucteMa ypaBHeHH MakcBena Jijisi 3JIEKTPOMarHMTHOTO ToJisA. YpaBHeHUs MakcBesuia B
muddepennmansHon popme. [TomHas cuctema ypaBHenuit Makcsemia B auddepeHnunansHon Gpopme. Diek-
TPOMArHUTHBIE BOJIHBI U X CBOMCTBA.

16. DnexTpoMarHuTHBIE BOJNHBI U onbITH ['epria. Bubparop u pesonarop. BomHoBas 30Ha. DHeprus
3JIEKTPOMAarHuTHHIX BOJIH. [ToTok sHeprun. Bekrop Ymosa - Iloittunra. Otkpeitue paauno Ilonosem. [Tpun-
i paauocssasu. Pacnpoctpanenue paanoBoid. Pagunonokanus.

17.OnTtuka. Pa3Butue mpezacraBieHuil o npupojae ceera. Murepdepennus ceera. KorepeHTHOCTh U
MOHOXPOMAaTUYHOCTb.

18. CiocoOb1 Habm0AeHNUs MHTEphEpEeHIIMU cBeTa. Pacuer nHTe(hEepeHIIMOHHON KapTUHBI OT JIBYX HC-
TOYHHKOB.

19. Iudpakuust cBera. [Ipunmun [toiirenca-Openensi. 3ousr Openens. [Ipsmonuneiinoe pacmpo-
cTpaHeHue cBeTa. Judpakius Ha oqHON e U Ha AUPPAKIIMOHHON perieTke. Judpakius peHTreHOBCKUX
BOJIH Ha MPOCTPAHCTBEHHOM pemieTke. [loHsTie 0 rTonMorpadum.

20. KBanToBas npupojia u3nydeHus. TerioBoe u3iydeHne. 3aKkoHbl TEIJIOBOTO M3Ty4eHUsT aOCOTIOTHO
YEpHOI'O Tea.

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

22. Tlonspuzanust 3I€KTPOMArHUTHBIX BOJIH. JIMHEHOE U UPKYISPHOE COCTOSHUE nosgpu3auuu. He-
HOJIIPU30BAHHOE JIEKTPOMArHUTHOE U3nydeHrne. CrocoObl MOJIydyeHUs MOJIIPU30BAaHHOIO CBETA.

23. ®otonnektpudeckuii 3pdext. 3axonsl BHemHEro Gporodddexra. Goronsl. Dpdext Komnrona.

24. AtomHas u sanepHas ¢usuka. Ousnveckrue OCHOBHI KBAaHTOBOW MexaHUKHU. [IpuHIMI Heompene-
nenHoctu. KopnyckynsipHo-BosiHOBOM jayanu3Mm. KBantoBbie coctosuusi. Cyreprno3uius coctossHui. du-
3UYECKUE BEJIMUMUHBI U ONIEPATOPBI.

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

26.YacTtuna B MOTCHIIMAIIBHOHN siMe. ["'apMoHUYecKuit ociimuuiarop. ATom Bogopoaa. CeKTpbl HCIyc-
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KaHMS U MOTJIOIICHHUS.
27.TlormnoieHue, CHOHTaHHOE U BBIHYKIEHHOE M3i1ydeHuss. OnTHuYecKue KBaHTOBbIE T€HEPaTOPBHI.
28. DneMeHTBl 30HHOM TEOPUH TBEPBIX Tel. MeTasuibl, TUAJIEKTPUKU TOTYIPOBOIHUKH.

28.

Snpa atomoB. HyknoHsl. XapakTEpUCTUKH SACPHBIX COCTOSIHUM. SnepHble cunbl. Moaenn sapa.

Hepexom,l MCKAY AACPHBIMU COCTOSTHUSIMU. H,I[CpHBIG pcaKnuuu. HeHHaﬂ pcakuus ACICHHA.

29.

duzuka SJICMCHTAPHBIX YaCTHII. KHaCCI/I(l)I/IKaI_II/ISL P CaKIIun BBaHMOﬂeﬁCTBHH HaCTHlIl.

Bonpocs! o nprnodpeTeHnI0 ¥ pa3BUTHIO NPAKTHYECKUX YMEHMIi, IPeAyCMOTPEHHbIX KOMIIeTeH-

HUSMH, 3aKPeNJIeCHHBIMY 32 AU CUUILITHHOMN
(mpuMepbI BONIPOCOB K NPAKTHYECKUM 3aHATHAM, Ja00paTOPHBIM padoTam)
1-ii cemecTp

1. Yro Takoe BekTOp nepemelieHus? Bcerga nu Moaysb BEKTOpa MEPEMEIICHUS PaBEH OTPE3KY MYTH,
IPONAECHHOMY TOYKOU?

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

3. Uro Ha3bIBaETCs YIIIOBOM CKOPOCThIO? YTI0BBIM yecKopeHueM? Kak onpenensitoTesi uX HarnpaBieHus?

4. KakoBa CBsI3b MEX/y TUHEUHBIMU YTIIOBBIMU BETUUMHAMMU?

5. Yro Takoe cuna?

6. chopmynupyiiTe 3akoHbl HptoTOHA.

7. B ueM 3akirogaercs 3aKOH COXpaHeHHUs UMIyabca? B kakux cucremMax OH BBITOTHSIETCS?

8. UTo Ha3bIBaeTCsl LIEHTPOM Macc CUCTEMbl MaTepUANIbHBIX TOUEK?

9.B ueM paznuurie MEXKIy MOHATUSIMU dSHEPTUs U padboTa?

10.
11.
12.
13.
14.
15.
16.
17.
CHUJIBI?
18.

Kax naiitu paboTy nepemMeHHoM Cuibl?

Urto Takoe MOITHOCTH?

Kaxkue BuabI MEXaHUYECKOM YHEPTUH U3BECTHBI?

ChopMmynupyiiTe 3aK0H COXPAaHEHHSI MEXaHUYECKOM YHepruu. J[J1s KakuX CUCTEM OH BBITIOJIHAETCSA?
Uewm oTimyaercs aOCOMIOTHO YIPYTUN yaap OT aOCOMOTHO HEYNPYroro?

Uro Takoe MOMEHT UHEpIUH Tena?

Chopmynupyiite u nosicaute teopemy Lllreitnepa.
Urto Ha3pIBae€TCSi MOMEHTOM CHJIBI OTHOCHUTENBHO ocu ? Kak ompexaensiercs HampaBlieHUE MOMEHTA

C(bOpMy.]'II/Ipyf/‘ITe 3aKOH JUHAMHWKH BPAIIATCIIBHOI'O ABUKCHUS TBEPAOTO TCJIA.

19.Yt0 Takoe MOMEHT HMITYJIbCa MaTepI/IaJIBHOfI TOYKH? TBEPAOro Tena? Kak OIpCACIIACTCA HaIlpaBJIC-
HHC BCKTOpAa MOMCHTA I/IMHy.]'IBCEl?

20.
21.
22.
23.

C(i)OpMYJII/IpyﬁTe 3dKOH COXpaHCHUA MOMCHTA UMITYJIbCA. B kakux cucreMax oH BBITTOJIHSIETCS?
B uem oTimume Beca Teaa OT CUIIBI TSHKECTH?

B ueM 3aki1r04ar0TCs OCHOBHBIE MOCTYJIATHI CIIELMATIBHON TEOPUU OTHOCUTEINBHOCTU?
3anumuTe T MPOKOMMEHTHPYHTE npeodpa3oBanust Jlopenna. [Ipu kakux yclOBUSIX OHH HEPEXOMAST

B nipeoOpa3oBanus ["anumnes?

24.
25.
26.
27.
28.
29.
30.
31.

Urto Takoe TepMoanHaMu4eckue napaMmerprl? Kakve TepMoanHaMuyecKre mapamMmeTpbl U3BECTHHI?
B yer 3axirouaeTcst MOJNEKYISIPHO-KMHETUYECKOE TOJIKOBaHHE JaBJIeHus ra3a?

3anuunTe OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETUYECKOW TEOPUH UeaIbHOTO ra3a?
Hauepture rpaguk pacnpeneneHust MOJIEKYI 110 CKOPOCTSIM.

Kaxk onpenensiercst Hanbosee BeposiTHasi CKOPOCTh ABMKEHUS MoJieKyn? CpemaHsisi CKOPOCTh?

OT KaKkuX MmapamMeTpoB 3aBUCUT CPEIHSS JUIMHA CBOOOHOTO Mpodera MoJIeKy?

B ueMm cymHocCTh siBIeHUs neperoca? KakoBbl OHU M PU KAKUX YCIIOBUSIX BO3ZHUKAIOT?
Chopmymupyiite 3akonbl Oypbe, Ouka, HproToHa.
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32. B yem cyTh 3akoHa bonbiiMana o paBHOMEPHOM pacrpeelIeHUH SHEPTUH 110 CTETICHSIM CBOOOIbI?

33. Yro Takoe BHYTPEHHsISl SHEPTUs HAealbHOro raza? B pe3ynbrare Kakux MPOLIECCOB MOXET M3Me-
HATHCS BHYTPEHHSISI SHEPTUS CUCTEMBI?

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

35. YUemy paBHa paboTa n300apHOTO pacupeHus 1 MoJIb HIeaIbHOTO raza npu HarpeBanuu Ha 1K?

36. HarpeBaeTcst nin OxJ1aKaaeTcsi ras, €Ciu OH PacIIUpsAETCsl TP MOCTOSIHHOM JIaBJI€HUU?

37. I'a3 mepexoauT U3 COCTOAHUA 1 B cOCTOsIHUE 2 B pe3yibTaTe CIEAYIOUIMX MIPOLEcCcoB: 1) nzorepmu-
4ecKoro; 2) n3o0apHoro; 3) n30XxopHoro. PaccMoTpeB 3Tu mponeccs rpaduvecku, NoKakuTe: 1) B KaoM

nporecce paboTa pacuIMpeHus: MakKCUMalbHa; 2) Korjaa ra3zy cooOIaeTcs MaKCHMalbHOE KOJIUYECTBO
TETUIOTHI?

38. Kak u3MeHuTCs TeMreparypa raza npu aainadaTHOM pacuIupeHuH?

39. Bo3MorkeH a1 mpoliecce, pu KOTOPOM TEIUIOTa, B3sATask OT HarpeBaTess, MOJHOCThIO MTpeodpasyeTcs
B paboty?

40. B xakoMm HampaBJIEeHUU MOKET U3MEHSIThCS SHTPONUS 3aMKHYTOM cucteMbl? HezamkHyTOM cucTe-
MbI?

41. [aiiTe OHATHE SHTPONHH (OMpeneeHUe, eAMHNUIIA U3MEPEHHS, MAaTEeMaTUUECKOE BBHIPAKEHUE DH-
TPOIUU /ISl PA3JIMYHBIX IPOIECCOB).

42. N306pa3ute B KoopauHaTax T-S U30mporiecchl.

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

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

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

46. Yro Takoe kosiebanusa? CBobOomHbie kojebanus? ['apmonnueckue kosjebanms? Ilepuoamueckue
npo1ecch?

47. NaiiTe onpeneneHue aMIuUTYAb, (asbl, IEPUOA, YACTOTHI, IIMKINIECKON YaCTOTHI KOJIEOAaHUH.

48. Yto Ha3bIBaeTCs rapMOHUYECKUM OcMILIATOpoM? [IpyKuHHBIM MasTHUKOM? Duznyeckum? mare-
MaTU4YeCKUM?

49. IlpuBenute HOpMyIIBI AT IEPUOAOB KOJEOAHUH MATEMAaTUYECKOTO, MPYXUHHOTO U (PHU3MIECKOTO
MasiTHUKOB.

50. Yro Takoe nmpuBeAeHHAS JUIMHA (PU3NIECKOTO MAsITHUKA?

51. 3anummuTe U npoananu3upyite nuddepeHnranbHOoe ypaBHEHHE CBOOOHBIX TAPMOHUYECKUX KOJIe-
OaHMiA.

52. KakoBa TpaeKTOpHsl TOUKH, y4aCTBYIOLIEH OJJTHOBPEMEHHO B JIBYX B3aMMHO MEPHEHIUKYJISIPHBIX KO-
neGaHusX ¢ 0IMHAKOBBIMU NiepuoaaMu? Kak momyuaercs okpyxkHocTh? [Ipsimas?

53. [To kaKoMy 3aKOHY U3MEHSETCS] aMILTUTY/A 3aTyXaloImuX KojaeOaHui?

54. Jlaiite onpenenenue qapieHus. JlapieHne — CKausipHas Uiu BEKTOpHAs BeJIMYnHa?

55. B uem oTiivuMe JaBi€HUS KUJIKOCTU Ha Pa3HbIX YPOBHSIX?

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

67. [laiiTe onpeneneHe MOHITUN «JTHHUS TOKa», «TPyOKa TOKa».

58. Kakoe TeueHne Ha3bIBAECTCA CTallMOHAPHBIM?

59. ChopmynupyiiTe TeOpeMy O HEPA3PHIBHOCTH CTPYH.

60. 3anumute ypaBHenue bepaynu. s KakuxX yCIOBHA OHO BBITTOTHSIETCS?

61. Kak onpenenuTs AaBlieHHUE B TEKYIICH KUIKOCTH?

62. Kakoe TeueHne Ha3biBaeTcs JaMuHapHbIM? TypOyeHTHBIM?

2-i1 cemecTp
1. Chopmynupyiite ycnoBusi MPUMEHUMOCTH 3akoHa KyioHa /yisi onpeneneHus: CUIbl B3auMOIeHCTBUS
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JIBYX 3apsKEHHBIX TEJl.

2. [laiiTe onpeneneHne HapsHKEHHOCTU JIEKTPUYECKOTO TOJIA.

3. ChopmynupyiTe NIPUHITUI CYTIEPIIO3UIINH HIEKTPOCTATHICCKHUX TOJICH.

4. Kak onpenenuTs CUIly, TEHCTBYIOLIYIO Ha 3JIEKTPUUYECKUHN 3aps]] B JIEKTPUUYECKOM 1oJie?

5. 3anumuTe BeIpaKeHUE ISl padOThI, COBEPIIAEMON CHUJIAMH AJIEKTPOCTATHYECKOTO TOJIS 10 TepemMe-
HIEHUIO TOYEYHOTO 3JIEKTPUUYECKOr0 3apsijaa.

6. JlaiiTe onpeneneHue NOTEHIMANIA U Pa3HOCTU NOTEHLIMATIOB 3JIEKTPOCTATUUECKOTO MOJIA.

7. YTo Ha3bIBAIOT MOTOKOM BEKTOpA HAIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIs?

8. Cchopmynupyiite Teopemy OcTtporpaackoro-I'aycca uist 3I€KTpOCTaTUIECKOTO TIOJIS B BAKyyMe.

9. Kak npoucxoaut nosysipu3anusi Tu3JIeKTPUKOB € MOJISPHBIMU U HENOJISIPHBIMHU MOJIEKYJIaMu ?

10. Kakue ¢pusznueckre BeTMYUHBI KOJUIECTBEHHO XapaKTEPHU3YIOT MOISPU3AIUIO TUIICKTPUKOB?

11. Kak Hanimume AuaJaeKTpuKa BIUsSET Ha HAMPSHXKEHHOCTH 3JIEKTPOCTATUYECKOTO T0JIs?

12.Kak pacnpezenensl 3apsiabl 10 MOBEPXHOCTH MPOBOAHUKA?

13. Kakas cuctema nmpoBOJHHKOB Ha3bIBAETCS KOHACHCATOPOM?

14. Yto Ha3bIBaETCs DJIEKTPOEMKOCTHIO KOHIEHCaTOpa?

15. Kak paccuuTaTh SHEPTHIO 3apsHKEHHOTO KOHIeHcaTopa?

16. 3anumuTe BhIpaKeHUE 11 00bEMHOMN TUIOTHOCTH HEPTHH SJIEKTPOCTATUYECKOTO OIS

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-Casapa-Jlannaca jyist onpezeneHuss MarHUTHOH UHAYKIUHU 3Jie-
MEHTa MPOBO/IHUKA C TOKOM.

21. Hanumure 3aK0H MOJHOrO TOKA.

22. Hanumwure BoipaskeHus Juist cuibl Jlopenia. Jlns cunbl Amrepa.

23. B yeMm 3aki1t04aeTcs SBJICHUE DIEKTPOMAarHUTHON UHIYKIIUH.

24. copmynupyiite u 3anumuTe 3aKoH Dapajest s SASKTPOMArHUTHONW MHIYKITUH.

25. Hanummre Boipaxkenue 1 J/]C 37eKTpOMarHuTHOM MHIYKUMHU, BOZHUKAIOUIEH B TPOBOAHUKE MTPH
JIBUYKEHUU €r0 B MAarHUTHOM I10JIE.

26. Hanumure ypaBHEHHE, CBA3BIBAIOLICE LIMPKYISLUUIO HAMPSIKEHHOCTH BUXPEBOTO 3JEKTPUUYECKOTO
MOJIS C UHIYKIMEH MarHUTHOTO MOJIA.

27. B 4er 3aKkioyaeTcs sBJICHUE CAMOUHIYKUIUN?

28. Yrto Ha3bpIBaeTCs 00bEMHOMN TIOTHOCTHIO SHEPTHHM MarHUTHOTO nossa? Hamummure Gopmyny st om-
peneneHust 00beMHON TUIOTHOCTH SHEPTUU MAarHUTHOTO TIOJISI.

29. Jlaiite onpeneneHne HaMarHUY€HHOCTH.

30. Yto Ha3bpIBaeTCs HANPSHKEHHOCTHIO MAarHUTHOTO nosist? Kak oHa cBsi3aHa ¢ MArHUTHOW MHIYKUUEH U
HaMarHM4eHHOCThIO?

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

32. Kakue TUIbl MarHeTUKOB U3BECTHBI? UeM oHu oTnmyaroTcs?

33. Yem o0ycoBIIEHBI MArHUTHBIE CBOMCTBA aTOMOB?

34. Kakue BemiecTBa OTHOCATCS K AuaMmarHeTukam? B uem ocoOeHHOCTH HaMarHWYMBaHMs JUamarHe-
THUKOB?

35. Kakue BemecTBa OTHOCATCS K MapamMarHetukam? B uem ocoOeHHOCTH HaMarHWYMBaHUS TTapaMarHe-
THUKOB?

36. KakoBbl 0COOEHHOCTH MarHUTHBIX CBOMCTB (heppOMarHeTHKOB?

37. B duem 3akitouaeTcs sIBJIEHUE MarHUTHOTO TucTepe3uca’?

38. OnuimuTe MEXaHU3M BO3HMKHOBEHHUS! COOCTBEHHBIX TAPMOHHYECKHX KOJIeOaHUH B KOJeOaTeTbHOM
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KOHTYpE.

39. Kak 3aBUCHUT OT BpeMEHH aMILTUTY/A 3aTyXalomuX KojaeOaHuii?

40. Yro HazeiBaeTcst kodpdunmeHToM Koiebanuit? OT Kakux mapaMeTpoB KoieOaTeIbHOTO KOHTYpa OH
3aBUCUT?

41. Yto Ha3bIBaeTCs JTOrapu(PMUIECKUM JEKPEMEHTOM 3aTyXaHUs?

42. N300pa3ute cxemy JIEKTPHUECKOM LIeTH KOJIeOaTeTbHOr0 KOHTYDA.

43. B 4eM 3akiitouaeTcs siBIICHHE PE30HAHCA B KOJIeOaTeTbHOM KOHTYpe?

44. Yto Ha3bIBAETCS «TOKOM CMEIICHUS»?

45. Kakoe moJse Ha3bIBaeTCs 3JIEKTPOMarHUTHbIM?

46. Hanuiure ypaBHEHHE IJIOCKON 3JIEKTPOMArHUTHON BOJIHBI.

47. ChopMynupyiiTe OCHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

48. B uem 3axirouaercs pusudeckuii cMbich BekTopa YMoBa-Iloiintunra? Uemy oH paBeHn?

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

50. Kakoe Teno u3iiydaer cHiibHEE NMPU JaHHOW TeMmIepaType- 4epHoe, cepoe win 3epkaibHoe? UTo Ha-
3BIBAETCS CIIEKTPAIbHON cBETUMOCThIO? HTEerpansHOil CBETUMOCTHIO?

51. Kak popmynupyercs 3akoH Credana-bonbiimana?

52. Kak popmynupyercs 3akoH Buna?

53. B uem cymHOCTb siBJIeHUs BHemHero (porodddexra?

54. IHTeHCUBHOCTD CBETa, Majaroiero Ha gorokaro, Bo3pocia B 10 pa3. Uto nmpu 3TOM yBETUUUTCS:
cuna gorotoka? CkopocTh (POTOIIEKTPOHOB?

55. 3anumuTe ypaBHeHUE DWHIITEHHA 171 BHeHTHEro ¢poTodddexra.

56. Kak oOBsicHsA€TCS HaTU4He CBETOBOTO JIaBJICHWS HAa OCHOBE JIEKTPOMArHUTHOW BOJHOBOW TEOpUHU
cera?

57.00BsiICHUTE TPOUCXOXKIECHIE CBETOBOTO JAaBJICHUSI HA OCHOBE KBAHTOBOW TEOPHH.

58. [laBneHnue cBeta 0OJIbINE HA YEPHYIO MIOBEPXHOCTD WM Ha 3epKabHyr0? [Touemy?

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

60. Kakue skcriepuMeHTanbHble (PaKThl CBUACTEIBCTBYIOT O CIOKHOCTH aroma?

61. IIpu kakuX yCIOBHIX HAOIIOJAIOTCS JIMHEHYAThIC CIICKTPhI UCITYCKAHHSI?

62. Yto Takoe paiuOaKTUBHOCTbH?

63. Bo3MO>XHBI JIM IPEBPAIICHHS OJHUX XUMUYECKUX JIEMEHTOB B Apyrue?

64. Kakue pesynbraTsl ObUIH TMOJyUeHBI B ombITax Pesepdopaa mo HaOMOIEHUIO paccesHus aibda-
YaCTUI] IPU UX MPOXOKACHUH YEPe3 TOHKUE CIIOU BellecTBa?

65. Kakyro Mozens cTpoenus atoma npeaioxui Pesepdopa?

66. ChopmynupyiiTe KBAaHTOBBIEC TOCTYJIAaTh bopa.

67. Kakoe cocrostHre aToMa Ha3bIBaeTCsi OCHOBHBIM? B030yx1eHHbIM?

68. [losicHuTe MPOUCXOXKIEHNUE CIEKTPAIbHBIX JIMHUA B CIIEKTPE aToMa BOJOpPOAa C MOMOILIBIO Mpea-
CTaBJICHUH O TMEPEeX0J]iaX IIEKTPOHOB C OJHOW OPOHUTHI HA IPYTYI0 U C TOMOIIBI0 YHEPIeTHUYECKUX Ha-
rpamMm.

69. KakoB ¢u3nueckuii CMbICII COOTHOIIIEHUS HEOTPESICHHOCTE!N Il KOOPAMHATHI U uMItynbea? Jliis
SHEPruu U BpeMeHu?

70. Kakoii Bun umeet ypaBaenue Llpeaunrepa s cTaiimOHaApHBIX COCTOSTHHI?

71. Kakue pusndyeckne XapakKTEpPUCTUKN CUCTEMBI ONPEACIISIOTCS TJIABHBIM KBAaHTOBBIM YHCIIOM? OpOH-
TaJIbHBIM KBAaHTOBBIM YHCIOM? MarHUTHBIM KBAaHTOBBIM YUCIIOM?

72. Yo Takoe n30Tonsl?

73. V3 KaKuX 4acTHUIl COCTOUT aTOMHOE SIAPO?
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74. KakoBbl 0COOCHHOCTH SIACPHBIX CHII?

75. YUro takoe nedext Macchl?

76. Uto Takoe sHEeprus cBA3u Aapa? Y aenbHasi SHEpPTust CBsizu?

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

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

80. Kakue npeBpartieHust IpoucXosaT B aTOMHOM siJipe IpH OeTa-pacraje?

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

82. Uro Ha3bIBaeTCs siiepHON peaknuei? Yem OHU OTJIMYAIOTCS OT PaJAMOAKTUBHBIX MPEBPAIICHHI?
83. Yro Takoe kpuTHUeckas macca?

84. Kakue BoiHBI Ha3bIBatOT cBeTOBbIMU? [Touemy?

85. JlaiiTe onpenenenrie nHTEpGEPEHITMN CBETOBBIX BOJIH. Kakue BOTHBI MOTYT HHTEpPEpUpoBaTh?
86. KakoBbl yc0BUSI MAKCUMyMa U MUHUMYyMa TpU UHTEPGEPEHITNH BOJTH?

87. Onummre ycTaHOBKY Jj1s1 HabJoieHus koser, HprotoHa.

88. Bo3moskHa 1 uHTEpEpeHns OT ABYX HE3aBUCUMbI HCTOYHUKOB CBETa?

89. Uto Takoe onTHYeckas pa3HOCTb Xo/1a?

90. B uem CyIIIHOCTD SIBJI€HUS IPOCBETIECHUS OITUKHU?

91. B yem 3akitouaercs siBlieHue AUGPaKIUU BOJIH?

92. Kak 00BsICHUTH sIBJICHUE AUPPAKITAN?

93. Kak ctpositcst 30061 Openens?

94. Yrto u3 cebs npeacTasisietr nudpaknuonHas pemerka? [IpoctpancTBeHHas perierka’?
95. Yro Ttakoe mucrnepcus cBeta?

96. Uto Takoe HOpMalibHas Aucniepcusi? AHOMallbHas Aucnepcus?

97. Kakuie BOJIHBI Ha3bIBAIOTCS MOJISIPU30BAHHBIMU?

98. Chopmynupyiite 3akon Mairoca.

99. Chopmynupyiite 3akon bprocrepa.

Bompocsl o 3akpenieHHI0 TeOPeTHIECKUX 3HAHUM, YMEHUIN U IPAKTHYECKHX HABBIKOB, NPeay-
CMOTPEHHBIX KOMIIETEHUUSIMU (BONIPOCHI K IK3aMeHY)
1-ii cemecTp
[IepBble 3 Bompoca B 3K3aMEHALIMOHHOM OMJIETE CTYyJIeHTa — MO0 JIEKIIHOHHOMY MaTepHuaiy (Bompocsl 1-
33e). Bropoii Bompoc — 3amava, 6Jau3Kas K pazoupaeMbIM Ha PAKTUYECKUX 3aHITHAX M B MPOIECCE BBITON-
HEHUS pacueTHO-TpapudecKux padot (Bompockl 34- 62).

1. KunemaTtuka MaTepuanbHoil Touku. Cuctemsl orcuera. J[Ba crocoba onmucaHusl IBUKEHHS MaTEPH-
anbHOM TOukU. CKOPOCTh U YCKOPEHHE MPOU3BOJIBHO ABMKYIIEHCS MaTepUaIbHON TOUYKH .
2. BpamarenbHoe JBUKEHUE TBEPAOrO TeJa OTHOCUTEIBHO HEMOABUKHOW OCH. YTJIOBasi CKOPOCTh U
YIJI0BOE YCKOPEHHUE.
3. BmiBox 3akoHa coxpaHeHUs ummynbca. LlenTp nuepium (IIeHTp Macc) MEXaHMYEeCKOW CHC-
TEMBI.
4. Pabota u MmomHoCTh. PaboTta mepemennol cuibl. KoHcepBaTHBHBIC CHITBL. DHEPTUSI KWHETHUECKAs
U TIOTEHIHaJIbHAS.

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

6. 3aKOH COXpaHEHWs PHEPTUU B MexaHuke. LleHTpanpHBIA yaap aOCONIOTHO ynmpyrux mapos. Pac-
YeT CKOPOCTEH mapoB nocie coyaapenusa. CoynapeHue AByX MIAPOB C PE3KO OTIMYAOIIUMHUCS MACCAMH.
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7. lunaMuKa BpamiaTeIbHOTO JIBMIKEHUS aOCONIOTHO TBepAoro tena. MomeHT cuibl. PabGota mpu
BpallleHUHU a0COIOTHO TBEPJIOTO TejIa BOKPYT HETOABUKHOM OCH.

8. Kunetnueckasi sHeprus abCOIIOTHO TBEPJIOTO TeJla , BPAIIAOIIETOCs OTHOCUTEIHHO HEMOIBHIKHOMN
ocu. MomenT uneprun. Teopema LlTeitHepa. MOMEHTBI HHEPIIMH TEJ MPOCTEHINEH reoMeTprueckoit gop-
MBI.

9. BbIBOJT OCHOBHOIO ypaBHEHHs JMHAMHKHU BpalaTeIbHOI'O JABM)KEHUS aOCOJIOTHO TBEPAOTO Teja.
MomeHT umnyibca MaTepUaIbHOM TOYKH U TBEPAOIO Tena. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCA.

10. OcHOBHBIE Ta30BbI€ 3aKOHBI U 00JIACTh MX MpUMeHeHus. VnmeanbHblil ra3. BeiBox ypaBHe-

Hua Knanelipona-MeneneeBa. Y HuBepcaiabHasi Ta30Basi HOCTOSIHHAS

11. BeiBO/1 OCHOBHOTO YpaBHEHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUU Ta30B JiIsl Japienus. Cpeausis
KBaJIpaTU4YHasi CKOPOCTh MoJieKyl. CpeqHssi KHHEeTHYeCKasi SHEPIrUsl MOCTYNaTeIbHOTO JBM)KEHUS MOJIEKYII
rasa.

12. Pactipenenenue ckopocteit Mmonekyi mo Makcsemny. Haubonee BeposiTHast, cpensist apudmernde-
CKasl U KBaJpatT CpeIHEeN KBaAPATUYHOU CKOPOCTEM.

13. UneanbHblil Ta3 B moyie CUiIbl TshkecTH. BeiBon OGapomerpuueckoit (opmyibl. Pacnpenenenue
Bonsumana.

14. Uncno CTOMKHOBEHHH U CpeIHss IIMHA CBOOOJHOTO mpobera MoJieKkyil. SIBieHue mepeHoca B ra-
3ax. OnbITHBIE 3aKOHBI AUG Y3UH, BHYTPEHHETO TPEHUS U TETIONPOBOAHOCTH. KoadduiinenTs nepenoca u
UX 3aBUCHUMOCTB OT JIaBJICHUS.

15. Pabota ra3za npu ero pacmmpeHud. BHyTpeHHsIs1 SHEeprus ujaeanbHOro rasa. PaBHomepHoe pacmpe-
JICJIEHUE YHEPTUU TI0 CTETICHSIM CBOOOIBI.

16. TermmoeMKOCTh UICATLHOTO Ta3a MPH MOCTOSHHOM JaBJICHUU M MOCTOSSHHOM OObeMe. YpaBHEHHE
Maiiepa. Knaccuueckas Teopusi TEIIIOEMKOCTEN M/JI€abHOTO rasa.

17. Tennota u pabota. [lepBoe Hayao TEPMOJUHAMUKHN M 3aKOH COXPAHEHUsS U MPEBPAILECHUS dHEP-
ruu. [lpuMeHeHre nepBoro Hayajia TEPMOJMHAMHUKHU K M30XOpUUYECKOMy mporeccy. KoanuectBo nmoaBoau-
MOTO TEIJIa B 3TOM IPOIIECCE.

18. [IpumeHeHue TepBOro Havajga TEPMOJAMHAMHUKY K M300apUUYECKOMY U M30TEPMUUYECKOMY IMPOIIeC-
cam. Pabora, coBepiiaemas ra3om, U KOJIMYECTBO MOJBOIMMOTO TEIUIA.

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

20. Kpyrossie nporieccs (1iukinl). KITJ] TerioBoit mammasl. [{ukn Kapao u ero repmuaeckuit KIT/1.

21 Durponus. [IpuMepsl BHIYUCIICHUS SHTPONHMH. TepMoauHaMudeckas auarpamma T-S u ee mpume-
HEHUE.

22. PeanbHbie razpl. OTCTYIIEHUS OT 3aKOHOB HJI€aIbHBIX Ta30B. B3anmoelicTBue MoseKyl. Y paBHe-
Hue Ban-gep-Baansca. Ananu3 ypaBuenus Ban-nep-Baanbca.

23. YpaBuenue Ban-nep-Baanbca u comnocrasnenue ero ¢ onsitoM. Kputnueckoe cocrosuue. CBs3b
MEXAY KpUTUUYECKUMHU NapamMeTpaMu. BHYTpeHHsIS1 JHEprusi peajibHOro rasa.

24. 'apmoHHM4Yeckoe KojebarenpbHoe nBrkeHue. OOmui npusHak kojieOanmit. uddepennmanbHoe
ypaBHEHHE TapPMOHUYECKHUX KOJICOaHUN. DHEPTUsl TApMOHUYECKUX KOJIEOaHUH.

25. ®u3nyeckuii W MareMaTW4YeCKUU MasTHHKH. [lepuoasl ux kosneOanuid. [IpuBencHHas amvHa (u-
3UYECKOr0 MasITHHUKA.

26. 3aryxaromue konebanus. JuddepeHunansHoe ypaBHEHHE 3aTYXaOIMUX KOJIEOAHUN U €ro perie-
Hue. Jlorapudmuyeckuii 1ekpeMeHT U k03D PHUIIUEHT 3aTyXaHUs.

27. BeinyxJIeHHBIE MeXxaHnueckue konebanus. [JuddepennnanbHoe ypaBHEHUE BBIHYXICHHBIX KOJIe-
Oanuii u ero pemenue. Pesonanc. YcinoBust pe3oHaHca.
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28. CnoxeHrne TapMOHUYECKHUX KOJICOAaHUM, HAMPABICHHBIX BJOJb OIHOW NpsiMoi. CliokeHHe B3auM-
HO TMEPIICHIUKYISPHBIX KoneOanuii. [lonspu3oBanHbie KoaeOaHusI.

29. O6pa3zoBanue BOJH B yrpyroi cpene. [IpomonbHbIe U TIONIepeyHbIe BOIHBL. Y paBHEHHUE TIOCKOU
BOJIHBL. Da3oBasi CKOPOCTE.

30. UnTepdepenus BonH. BonmnoBoe ypaBHeHue. CTosune BOJHEI.

31. DnemMeHThI CeaIbHON TEOPUN OTHOCUTENBHOCTH. [[pUHIIUIT OTHOCUTENHFHOCTH B KJIACCH-
yeckoi mexanuke. [IpeoOpazoBanus ['ammnes. [TocTynaTel criennaabHON TEOPHUH OTHOCHUTEIHHOCTH.
[IpeobpazoBanus Jlopenna.

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

33. PensiTuBUCTCKAs KUHEMATUKA: JUIMHA TEJ U JUIMTEIBHOCTh COOBITUH B pa3HBIX CHUCTEMax

OTCYEeTa, PEISTUBUCTCKUI 3aKOH CIIOKEHHUSI CKOPOCTEH.

33a. JlaBiieHue. Pacripenenenue 1aBieHUs B MOKOAIMXCS )KUJIKOCTH U Tas3e. BolTankuparomas cuia.

336. JIunuu u TpyOxu Toka. Hepa3pbIiBHOCTH CTpyH.

33B. BeiBog ypaBuenust bepuynu

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

33 1. JIBmKeHHUe Tell B )KUIKOCTAX U razax.

33e. 3axon Crokca.

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

yanbHas amiMryaa 5,0°, a yepes 5,0 Mun amruutyaa passa 0,5°?

35. B nununape noa nopmHeM HaxoauTcst Bogopoa maccod m=0,02 kr npu temnepatype T = 300 K.
Bogopon Hauan pacumpsaTbes aainadaTHO, YBEIMYUB CBOW 00BEM B IATH Pa3, a 3aTeM ObLT

CKaT U30TEPMUYECKH, IPUYEM 00BEM YMEHBIIHIICS B AT pa3. Haiitu Temnepatypy T, B KOHIIe aqua-
0aTHOTO pacIIUpPEeHHs U PadOTy, COBEPIICHHYIO Ta3oM. M300pa3uTh npoiecc rpaduuecku

36. VneanbHblli MHOTOAQTOMHBIN Ta3 COBEpIIACT IMKJ, COCTOSIIMA MX JIBYX H30XOp H JABYX H300ap,
npuyeT HanOoJbIIee AaBJICHUE ra3a B JBa paza 00Jbllle HAMMEHBIIET0, a HANOOJIBIINI 00bEeM B YEThIpE pasza
Oonbie HanMmenbiero. Onpenenuts Tepmudeckuii KITJT muxona.

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

38. Konebanuss martepuanbHOU T 0uku Maccoir 10 T onuceiBatoTcs ypaBHeHHeM (B cucteme CH)
X= O,IOsin(nT/ 2+ 7/ 4.). Omnpenenuts nepuoj KoyebaHuil, MakCMMalIbHOE 3HAaUEHUE BO3BPAILAIOIIEH CHIIBI
Y TIOJIHYIO PHEPTHIO MaTePHATbHOW TOYKH.

39. Ilpu agmaGaTHOM pacIIMPEHUH KHUCIOpoJa ¢ HadanbHOU Temreparypoit T = 320 K BHyTpeHHss
sHeprust ymenbinmiack Ha AU = 8,4 xJIxk, a ero o0bem yBenuumiics B n = 10 pa3. OnpenenuTts Maccy Ku-
cJI0poAa.

40. Kucnopox O, maccoit m = 0,20 Kr HarpesaroT oT TeMueparypsl t; = 27°C 10 temmeparypsl t, =
127°C. HaiiTu U3MEHEHUE DHTPOIMH, €CIHM U3BECTHO, YTO HAYAIBHOE ¥ KOHEYHOE JaBJICHUE ra3a OJIMHAKO-
BO.

41. B 6aimone BMecTUMOCTBIO V = 25 11 HaxoauTcs Bogopoa npu temrnepatype T = 290 K. Ilocne To-
ro, Kak 4acTh BOJOPO/Ia U3PACXOI0BANIH, JaBiieHHe B Oauione nmonusmiock Ha Ap = 0,4 MIla. Onpenenutsb
Maccy U3pacxo/I0BaHHOT'O BOJIOPO/A.

42. KakoBa yacToTa, aMIUINTy/la U HadaibHas (a3a kKoneOaHWi, 3a/JaHHBIX YpaBHEHUEM (B CHUCTEME

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

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

27



EMENEHEH
r @nuan

Pabouas npoepamma oucyunaunvt B1.b.5 « Duzuxa» L

M3

44. Tlnardopma, umeromas (GpopMmy CIUIOIIHOTO OJHOPOJHOTO TUCKA, MOXET BPAIIAThCs MO0 HHEPIUH
BOKPYT' HEMOJIBWYKHOW BEpTUKAIbHOU ocu. Ha kparo miuaTdopmbl CTOMT YENIOBEK, Macca KOTOPOro B 3 pasa
MeHbIIIe Macchl aTdopmel. OnpeenuTe, Kak ¥ BO CKOJIBKO pa3 U3MEHUTCS YTIIOBasi CKOPOCTh BPAICHHS

mw1atOpMBI, €CIHM YENIOBEK MEeperaeT OmmKke K IEHTPY Ha PacCTOSHUE, PAaBHOE IOJIOBUHE paanyca
1aTOpPMBI.

45. Tlox peiictBueM kakoil cuibl F'y Tena maccoid m = 10,0 Kr npu npsSMOJIMHEWHOM JBUKEHUU U3MeE-
HEHHE MyTHU CO BPEMEHEM MpoUucxoaut 1o 3akony S = A(B — Ct)t, rne A = 10 ¢, B=1,0m, C=2,0 ml.
[IpeacraButh rpaduuecku 3aBUCUMOCTH W(t) U a(t).

46. lapuk maccoit 400 r, JeTAIIMI TOPU30HTAIBHO CO CKOpocThio 10 M/c, ymapsiercss 0 mpu3My Mac-
coit 2,0 Kr, CTOAIIYIO Ha HJI€aJIbHO TIaJIKOW MJIOCKOCTH U Tociie abCONOTHO YIPYTroro yaapa OTCKaKWBaeT
BEPTUKAIIBLHO BBepX. HaliTu CkOpocTH mapuka U MpU3Msbl IIOCIE yaapa.

47. luck paguycoM R=24 cMm KosebieTcsi OKOJI0 TOPU3OHTATBHOM OCH, TPOXOIAIIEH Yepe3 cepeluHy
OJIHOTO M3 PAIUyCOB NEPIEHAUKYISPHO IIOCKOCTU Aucka. OnpenenuTs nepuoj KoiedaHuil Takoro mast-
HUKA.

48. IIpousBoauTcs KaTMOPOBKA OAITMCTUYECKOTO MasiTHUKA. balmucTudeckuii MasTHUK MPEJCTaBIISIeT
co0ol yCTpONCTBO, COCTOSIIEE W3 HUTH JUTMHOW 2 M, Ha KOTOPOH IMOABEIICH HEOONBIION SIIUK C MIECKOM
Maccoi 2 kr. [lyns maccoit 20 r, setsiiasi TOpU30HTAIIBHO , TONAaeT B

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

49. Ha oJTHOpO/IHBIN CIUIOLIHOM HMWIMHAPUYECKUHN Ban paanycoMm R = 50 cM HamoTaHa JierKasi HUTb, K
KOHITY KOTOPOW MpUKpeEIieH Tpy3 Mmaccoit m =6,4 kr. ['py3, pa3MaTrbiBasi HUThb, OITYCKAETCsl C YCKOPEHUEM a
= 2,0 m/c’. Onpenenure: 1) MOMeHT nHepuuy J Baa; 2) Maccy m,; Baia.

50. B nienTpe ckambu JKyKOBCKOTO CTOUT Y€JIOBEK U JCPKHUT B pyKax CTEp>KeHb JUIMHOU /[ = 2,4 M U
Maccoi m = § Kr, pacrloJIOXKEHHbIH BEPTUKAJIBLHO 110 OCH BpalleHUs ckaMbu. CKaMbsl ¢ YEJIOBEKOM BpalllaeT-
cst ¢ wactoroit n; = 1,0 ¢!, C kaKoii 9acToTOl N, Gy/eT BPAIAaThCsA CKAMBSI C Y€TOBEKOM, €CITH OH TOBEPHET
CTepKeHb B TOPH30HTANbHOE ToT0KeHHe? CyMMapHBIii MOMEHT HHEPIHH YeIOBeKa U CKaMbi I = 6 kT M.

51. BbUMCIUTE MOMEHT UHEPIUH J MPOBOJIOYHOTO MPSIMOYTOJILHUKA CO CTOPOHOM @ = 12 cmu b = 16
CM OTHOCHUTEJIBHO OCH, JIeKalled B MJIOCKOCTU NPSIMOYTOJIbHUKA U MPOXOJSALICH yepe3 cepearHbl MaybX
CTOpOH. Macca paBHOMEPHO pacnpeiesieHa Mo AJIUHE TPOBOJIOKH ¢ JTUHEHHON MIOTHOCTHIO T = 0,1 KT M.

52. YpaBHeHHe KOJIeOaHUN MAaTEMAaTUYECKOT0 MasgTHUKA X = 2 sin (27 t + 7/2), Te x u3MepsieTcs B CM.
Macca konebnromterocs tena 5,0 r. OnpenenuTe MoJHYI MEXaHHYECKYIO SHEPTUIO KOJIEOIIOIIerocs Tena.

53. Teno maccoii 2,0 kr aOCOTIOTHO HE YNPYTO yaapsercs o mokosiieecs Tejao maccoi 3,0 kr. Haiitu

OTHOLUEHUE KNHETUYECKUX SHEPIHi 10 U MOCIIE yAapa.

54. Teno mMaccoit m coBepiaeT rapMoOHUYeckre kojebanus mo 3akony X = 0,1 cos (4n t + n/4), m. On-
penenTe MaKCUMaJIbHbIE 3HAYEHUS BO3BPALAIOLIEH CHIIBI U KHHETHYECKOW SHEPTHH.

55. B 6annone BMectumMocThio V = 25 51 HaxoauTces Boaopon rpu temmeparype T = 290 K. ITocne To-
ro, Kak 4acTh BOJOPO/Ia U3PACXOI0BANIH, JaBiieHHe B Oauione nmonusmiock Ha Ap = 0,4 MIla. Onpenenutsb
Maccy U3pacxoJ0BaHHOIO BOAOPOIA.

56. neanbHblil IByXaTOMHBIN a3, COJEpKAIIMN KOJIMYECTBO BEUIECTBA V = 1 MOJIb U HAXOIALIUNCS
non nasienueM p; = 0,1 MIla npu remneparype T; = 300 K. HarpeBaroT npu mocTossHHOM 00beMe 710 JAaB-
nenus p, = 0,2 MIIa. ITocne 3Toro ra3 H30TEPMUUYECKH PACIIUPUIICS 10 HAYAJILHOTO JABJICHUS U 3aTEM U30-
OapHO ObLT cxar A0 HavanbHOro oObeMa V). [locTpouts rpaduk nukna. Onpenenuts TeMmeparypy T raza
JUISL XapaKTEePHBIX TOUYEK HUKIIa U ero Tepmuueckuit KIT/I.

57. llpu u3obapuyeckom cxxartuu azora (N,) coBepuieHa padora 12 x/[x. OnpeaenuTs 3aTpaueHHOE
KOJIMYECTBO TEIUIOTHI U U3MEHEHHE BHYTPEHHEH SHEPrUM rasa.
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58. Kakas yactp MOJIEKyJ BOJIOpoja, Haxosmuxces npu Temneparype T = 400 K, obnagaer ckopocTsi-
MH, OTJIMYAIOIMMUCS OT HauboJjiee BEpOITHOW CKOPOCTH He cBbIIe yeM Ha 5,0 m/c?

59. IIpu HarpeBaHUU JBYXaTOMHOTO H/I€aJIbHOIO Ta3a (V=2MOJIb) €ro TepMOJMHAMHYECKAs TeMIIepa-
Typa yBeIMuMIack B n=2 paza. Onpenenure N3MEHEHUE SHTPOINH, €CJIM HarpEeBaHHUE MPOUCXOAUT 1) U3o-
XOpHO, 2) n300apHoO.

60. CumTas, 4To JaBICHHE BO3IyXa y OBepXHOCTH 3emiu pasHo 10° Ila, i cunTas TemepaTy-

py Bozayxa paBHoi 0°C ¥ He U3MEHSIOMIEHCS C BRICOTOM, HAWTH TUIOTHOCTH BO3/yXa Y TIOBEPXHO-
ctd 3emutd ¥ Ha BeicoTe 4,0 KM.

61. Onpenennte MOMEHT UHEPIMHU | TOHKOTO OJHOPOIAHOIO CTEPXKHSA JUIMHOU 1= 50 cM U Maccoit m =
360r OTHOCUTENBHO OCH, NEPIEHIUKYIIIPHON CTEPKHIO M IPOXOASILEH Yepe3 TOUKY, OTCTOSIIYI0 OT KOHLA
CTEp>KHS Ha 1/6 ero JTMHBL.

62. Hlap u HUIMHAP, U3TOTOBIICEHHBIE M3 OJIHOTO M TOTO K€ MaTepuana, KaTsatcs 0e3 CKOJIBXECHHUS C
OJINHAKOBOM CKOPOCTBIO. OIpeienure, BO CKOJIBKO Pa3 KHHETUYECKAsl SHEPrus 11apa MEHbIIE KWHETUYECKON
SHEPruu CIUVIOUIHOTO LMJIMHIPA.

2-i1 cemecTp
[IepBblit Bonmpoc B AK3aMEHAIIMOHHOM OMJIETE CTYAEHTa — BOIIPOC I10 JIEKIIMOHHOMY MaTepHuaily (BOIpo-
cel 1-60). Bropoii Bormpoc — 3aaua, 6Jm3Kas K pa30MpaeMbIM Ha TPAKTUYECKUX 3aHITHIX U B TIPOLIECCE BhI-
MOJIHEHUS pacuyeTHO-Tpaduueckux padbot (Bormpockl 61- 111).

I. BaumoneiicTBue anexkTpuueckux 3apsnoB. 3akoH Kymnona. Ilonarue snexrpuueckoro nosst. Hanps-
YKEHHOCTb TOJIsI TOUEYHOT'0 3apsiia.

2.IIpuHIMT Cyneprio3uliy JIeKTpuieckux noner. [LnoTHocTh anekTpudeckoro 3apsna. [lone Gecko-
HEYHO JJIMHHON paBHOMEPHO 3apsiKEHHON HUTH.

3.IloTok BeKkTOpa HAIPSLKEHHOCTH 3JIeKTpudeckoro noist. Teopema Octporpajackoro-I'aycca B Bakyy-
M€ U ee IPUMEHEHUE JUIs pacyeTa 1oJieil paBHOMEPHO 3apsHKEHHOM OECKOHEUHOM MIIOCKOCTH, 1apa.

4.Pabota B ayieKTpocTaTH4ecKoM moje. PasHocTh moTeHnuanoB. CBs3b MEXKAY NMOTEHIIMAIIOM M Ha-
MPSUKEHHOCTHI0. DKBUINOTEHIMANIbHBIE TOBEPXHOCTH. [loTeHIInan mosis To4e4HOro 3apsa.

5.Bbiuncnenue noTeHIMan€a B NpOCTEHIINX 3JIEKTPUUECKUX MOJISIX: M0JIEe TOUEYHOTO 3apsijia, MapoBOi
KOHJIEHCATOp, MIIOCKUU KOHJEHCATOp.

6.IloTeHIMAan U HANPSKEHHOCTD TIOJIS JAUIIOJISL.

7.1onsipuzanus IU3IEKTPUKOB. THUIIBI TUAIEKTPUKOB. BEeKTOp mossipus3aiv U €ro cBA3b C MOBEPXHO-
CTHOM IUIOTHOCTHIO MOJIAPU3ALMOHHBIX 3apsiioB. HanpsKeHHOCTh 3JIEKTPOCTATHYECKOrO MOJs BHYTPH JIH-
anexkTpuka. OTHOCUTENbHAS IUAJIEKTPUUECKast IPOHUIIAEMOCTb.

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

9.YcioBus Ha TpaHulle pazjesia JBYX AUAIEKTpUKOB. CerHerosnekTpuku. [Ibe3osnekTpuueckuit
s dexT.

11.Konaencaropsl. [Ipumepbl BBIYHCIEHUSI €MKOCTH: TUIOCKUN KOHJIEHCATOP, chepruiecKrii KOHIeHC ca-
TOp. DHEprusi 3apsHKEHHOr0 KOHJIeHcaTopa. DHEprust anekrpocrarnyeckoro mois. OObemMHasi MI0THOCTh
SHEPrUu.

12. TIoCTOSIHHBII 3JIEKTPUUECKUN TOK, €r0 XapaKTEPUCTUKU U YCIOBHSI CYLIECTBOBaHUsA. 3aKOHbl OMa U
Jxoyns - Jlenna B nuddepennunanbaoi hopme.

13.06006mmeHHbI# 3ak0H OMa B muddepeHnanbHON 1 HHTErPAIbHOM (popMax Mpu HATUYUUA CTOPOH-
Hux cui. DJ1C, pa3HOCTh MOTEHUMAIOB U HarnpsbkeHue. CBEpXIPOBOIUMOCTb.

15. 3akon Amriepa ajisi B3aMMOJICMCTBUS JIBYX 3JIEMEHTOB TOKa. MarnuTtHoe mosie. MHAyKIus: MarauT-
HOTO MOJIS.
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16.3akon buo-Casapa-Jlamiaca. [IpuHiun cynepno3uiMy MarHUTHEIX NoJeil. Pacuer MarHUTHBIX
MOJIEH MPSMOTO TOKAa U KPYTOBOT'O TOKA.
17.BbiBOJ] 3aKOHA MTOJIHOT'O TOKA JJIsl MATHUTHOTO TO0JIsl B BakyyMe. [IpuMeneHune 3akoHa JJisl pacuera
MOJIEH TOpOUAA U JJIMHHOTO COJICHOUA.
18. [delicTBe MarHUTHOTO MOJIsSI HA TOK. B3anmoielicTBre napaiienbHbIX TOKOB.
19. [leficTBME MarHUTHOTO MOJISl HA ABMKYIIMICS AnnekTpudeckuil 3apan. Cuna Jlopenua. Tpaekro-
pys ABMKEHUS 3apsja B MATHUTHOM II0JIE.
20.9¢bdext Xonmna, ero Gpu3HMYECKHil CMBICT M MPUMEHEHNE B COBPEMEHHON HAYKE U TEXHUKE.
22 .MarnuTHbIi OTOK. PaboTa mpu nepeMernieHun MpoBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.
[ToTokocuemnenue.
23.SIBnenue snekTpoMarHuTHOM mHAykuuu. IIpaBumno Jlenna. 3akon ®dapanes-MakcBeiia U €ro BbI-
BOJI. 3apsiji, UHAYLMPOBAHHBIN MPU SIBJICHUU 3JIEKTPOMAarHUTHOM MHAYKLIUU.
24 Snenune camonHAykuu. UHAYKTUBHOCTh. PacueT HHAYKTUBHOCTH JIJIsl TOPOU/IA.
25.5Bnenne B3auMHOM MHAYKIMUA. Kodadduiment B3auMHON WHIYKIMH. DHEPTUS MAarHUTHOTO TIOJIS.
OO0beMHas TNIOTHOCTh SHEPTUU MArHUTHOTO TIOJIS.
26.MaruuTtHoe moJie B BelllecTBe. MUKpPO- U MakpoTOKU. Bekrop HamarHmdueHHocTd. BbIBOJT 3akoHa
MOJIHOTO TOKA JUIi MarHUTHOTO MoJs B BemiecTBe. [loHATHE HAaNpsHKEHHOCTH MarHUTHOro mnosist. OTHOCH-
TeJIbHAsl MarHUTHAsI IPOHULAEMOCTD
27.MarHutHble cpenbl. YCIOBUS Ha TpaHMIIE pa3jenia JIByX MarHeTukoB. IIpemomiieHue JuHUNA Mmar-
HUTHON MHAYKUMHU. JlMaMarHeTUKu 1 mapaMarHeTHKY.
28. ®eppomarnerrzm. KpuBas HamarununBanusi. Marauthsiid ructepesuc. JJomensl. Touka Kiopu.
29.Konebarenbublii KOHTYp. JuddepeHnnanbnoe ypaBHeHHE CBOOOTHBIX 3JIEKTPOMArHUTHBIX KojeOa-
Huil. [lepuon konebGanmii. J{oOpoTHOCTH KOHTYpa. ["apMOHMUECKHE ANEKTpOMarHuTHBIE Kosiebanus. @opmyna
Tomcona.
30.BeiHyX/1€eHHBIE 2JEKTPOMarHuTHBIE Kojiebanus. Pesonanc. Amruuryna u ¢a3a BBIHYXKICHHBIX KO-
nebanuil. ['papuk 3aBUCUMOCTH aMIUIUTY/IbI TOKA OT YaCTOTHI BBIHYKJCHHBIX KOJIeOaHUM.
31.00mas xapakrepucTtrka Teopun MakcBemna. [lepBoe u Bropoe ypaBHeHUs: MakcBeiia B MHTeE-
rpanbHO# popme. Tok cMmereHus.
32.00mas xapakTepucTuka Teopun MakcBea. [lonHas cuctema ypaBHeHW MakcBesia Uist dJieK-
TpoMarHuTHOro noJjsi. CielcTBUs U3 YpaBHEHUH.
33. Ilinockas 3JIeKTpOMarHuTHasi BOJIHA.
34.Oueprus 3nekTpoMarHuTHEIX BOJIH. [loTok 3Heprun. Bekrop YMoBa- IloiiHTHHTrA.
35. CeroBbie BonHBI. CBeTOBOM BekTOp. HTEpdepeHims cBeToBbIX BOJH. KorepeHTHOCTh U MOHO-
XpoMaTu4HOCTh. BpeMs u ninnHa korepeHTHOCTH. OnTHYECKas JJIMHA ITYTH.
36. HaGnronenue uHTepdepeHnu cBeTa ¢ nomouibio ounpusmel Openens. Pacuet naTepdepeHnon-
HOM KapTUHBI OT 2-X UCTOYHUKOB.
37. Unrepdepenuns cBera B TOHKUX miactuHax. [IpocBernenue ontuku. Konbiia HeroToHa.
38. Ilpunuun ['tolirenca-®penens. 3ousl Openens. [psmonuneiiHoe pacnpocTpaHEHUE CBETA.
39. Mudpakus Openenst Ha KpyriioMm orBepcTud. Judpakiuus B napauiedbHbIX Jiydax. Judpakmous Ha
onHoi menu. {udpakinuonHas pemietka. HaknoHHOe najeHue Jiydeild Ha penieTKy.
40. TIpoctpanctBenHas pemerka. @opmyna Bynbda-bperra. MccnenoBanue CTpyKTypbl KpUCTAILIOB.
OnTuyecku 0JTHOPOAHAS Cpefa.
41. ucnepcust ceera. CrieKTpbl. DieKTpoHHAs Teopus aucrnepcun. O0macTu HOPMAIBHOW W aHOMAJb-
HOW TUCIIEPCHH.
42. EcTecTBEeHHbIN U MOJSIPU30BaHHBINA CBET. 3akoH Maitoca. [lonsgpuzanus npu oTpakeHUU U mpeaomIie-
HUU B JURJIEKTpUKax. 3akoH bproctepa.
43. J1BoitHoe nyuyenpenomieHre. OJHOOCHbIE KPUCTAILIBI.
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44. TemnoBoe m3nmydyeHue. McmyckatenpHasi W MOTJIOIIATENbHAs CIIOCOOHOCTH. AOCOIIOTHO YEpHOE
teno. 3akoH Kupxroda. 3akoHbl H3mydeHus: aOCOIOTHO YEPHOTO TeTa.

45. PacmpeneneHue dHEPTUU B CIIEKTPE M3ITy4YEHHs] aOCONIOTHO YEpHOTro Temna. 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 oowvsicHenue. OmnbiTel JleOeneBa. KBaHTOBOE 00BSICHEHHE CBETOBOTO JIaBIie-
HUSL.

48. ®opmyna ae bpoiia. OnbiTHOE 000CHOBaHUE KOPITYCKYJSIPHOTO BOJIHOBOTO JIyaJIi3Ma CBOWCTB
BELIECTBA.

49. CooTHOIIIEHNE HEOTIPEICTICHHOCTEN 1 €r0 (PU3UUYECKUIA CMBICIT.

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

VYpasuenue llpenunrepa st cTalluOHAPHBIX COCTOSTHUN

51. B oAHOMEpHOU MPSAMOYTOJIBHON MOTEHIIMATBHON Me OeckoHeuHOU TiyOuHbl. KBaHTOBaHUE dHEp-

ruu. [Tpunuun cootBercTust bopa.

52. TynnenwHbIi 3¢ PexT. JInHEeHHbIN rapMOHUUYECKHA OCITUILIATOP.

53. Crpoenue atoma. [Toctynarel bopa. Teopust bopa 1151 Bo1opo10mo100HBIX CHCTEM.

54. AToM BoJ10po/ia B KBAaHTOBOM MexaHuke. [ 1aBHOE, OpOMTaIbHOE M MarHUTHOE KBAHTOBBIE YHUCIIA.

55. Cnekrtp atoma Bogopoaa. CrivH 3aekTpoHa. CIIMHOBOE KBAHTOBOE YHCIIO.

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

HOCTb.

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

58. CocraB simpa. Hyknonsl. B3aumojielicTBie HYKJIOHOB, MOHSTHE O CBOMCTBAX W MPUPOJIE SAEPHBIX

cuil. JleekT Macchl ¥ SHEPTUs CBA3HU s/pa.

59. PaanoakTHBHOCTh. 3aKOHOMEPHOCTU U MPOUCXOXKACHUE O -, B - U Y - H3JIy4YCHUSI aTOMHBIX sIZIEp.

SnepHble peaklMK U 3aKOHBI cOXpaHeHUsl. Peakuus neiaeHust atoMHbIX anaep. KanenbHast moaens sapa.
60. Lennas peakuus nenenus. Kputuueckue pasmepsl. [loHsTHE O siiepHOI dHEpreTUke. S nepHble peak-
Tophl. Peaknus cuHTe3a aToMHbIX siaep. [Ipobaema ynpaBisieMbIX TEPMOSIEPHBIX PEAKIIHH.

61. B karymke 6e3 cepaeunuka 3a Bpems At = 0,01 ¢ cuna Toka yBenu4MBaeTcsl paBHOMEPHO OT I} =
1,0 A no I, = 2,0 A. IIpu aTom B karymike Bo3zHukaeT I/IC camonnaykiuu. Onpenenute: 1) MHIYKTUBHOCTh
KaTYIIKH, 2) TOTOK MArHUTHOW MHIYKIIMU TIPH cHjie ToKa I, 3) n3MeHeHne MarHUTHOTO MOJIs KaTyIIKH.

62. DJIEKTPOH MacCOMW M. IBWKETCA B OJHOPOJHOM MarHUTHOM IOJi€ C MHAYKIMEH B 1Mo BUHTOBOM
JUHUYU paguycoM R u maroM /4. HaiiTh KHHETHYECKYIO SHEPTHIO JJIEKTPOHA.

63. B onHopoaHO U n3oTponHoi cpene ¢ € =3,0 u x =1,0 pacnpocTpaHsercs MiaocKas 3JIeKTpoMar-
HUTHAs BOJIHA. AMIUIUTY/AA HAPsSHKEHHOCTH JIEKTPUYECKOTO 1Mo BoJHBI £y = 10 B/M. Haittn ammutyny
WHAYKIIUYA MarHuTHOTO TIOJIst BOJIHBI B 1 ()a30BYHO CKOPOCTH BOJIHBI V.

64. Ilnockasi 3JIeKTPOMarHUTHas BOJIHA PACHpPOCTPAHSIETCS B OJHOPOJHOM M HM30TPOIHOW Cpele C
&2,0 u 1~=1,0. AMuMTy1a HanpPsLKEHHOCTH AJIEKTPUIECKOTo 1oJist BOJHBI £y = 12 B/M. Onpenenuts hazo-
BYIO CKOPOCTb BOJIHBI V ¥ aMILUIUTYAY HANpsKEHHOCTH MAarHUTHOTO T10JIs1 BOJIHBI H).

65. Konnencarop snexkrpoémiocthio C = 500 n® coenuuén ¢ xkarymkoi pmHou [ = 40 cM u 1oma-
IO cedeHns S = 5 oM’ Karymika cogepxxut N = 100 ButkoB. Cepjeunuk HeMaruutHbii. Halitu nepuon T’
KoJIe0aHH 3TOW CUCTEMBI.

66. PaccTosiHne Mexay mpoBOJHUKOM ¢ TOKoM / = 4,0 A u Oikaifiielt cTopoHoi

KBaJpaTHON pamku ¢ TokoM /1 = 2,0 A ¢ = 30 mm yBenuuuiu B ABa pa3a. CTopoHa B[4 C
pamku a = 30 MM. OnpenenuTb COBEPUIEHHYIO MPHU 3TOM paloTy, €CiM YBEIUYCHHE o
PacCTOSHMS OCYLIECTBIEHO IIOBOPOTOM paMku Ha 180° okono croponsr CJJ A D
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67. KonebGaTenbHbIii KOHTYp MMeeT MHIYKTHBHOCTh L=1,6 MI'H, snekrpoémkocts C = 0,04 Mx® u
MaKCHMaJIbHOE HamnpsikeHue Ha 3axuMax Uy =200 B. OnpenenuTs MakCUMaIbHYIO CUTY TOKA [y B KOH-
Type. COnpoTHUBIIEHHE KOHTYPa HUYTOKHO MaJIo.

68. [IpssMoit mpoBOIHUK JIMHOM /=40 cM JBMXKETCS B OJHOPOJHOM MAarHUTHOM IT0JI€ CO CKOPOCTBIO V
= 5 M/C epneHAUKYISIPHO JIMHUSAM UHAYKIMHA. HalTH WHAYKIIMIO MArHUTHOTO TOJIS B, eciu BO3HUKAIOIIAs
IIPU 3TOM PA3HOCTh MOTEHIMAIOB MEXKy KOHLIaMu npoBoaHuka U = 0,6 B.

69. KBagpaTHas npoBosodHas paMka co CTOpoHor 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
obOpasyer yros = 60° ¢ HanpasieHueM mosist. ONpeaenuTs BEJIUYUHY 3.]1.C. HHAYKIMHA B pAMKE B MOMEHT
Bpemenu 7=4,0 c.

70. ITo oOMoTKe Topouna, coaepxkamiero N = 2000 ButkoB, TeuéT Tok / = 5,0 A. Ilnametp TOpoma mo
cpennet muanu D = 30 cm. Onpenenuth MakCUMalibHOE B| 1 MUHUMaJIbHOE B, 3HaUYe€HUS 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’k€HHBIN B TOM K€ IJIOCKOCTH, YTO U MEPBBIN, NEPIEHIUKY-

JISIPHBIN R &
K HeMy. JlnmuHa KOpOTKOro npoBojaHuka /; = 20 cM, ero omkaiiumii KoHer !
OTCTOUT OT JUIMHHOT'O NPOBOJIHUKA Ha [, = 15 cM. 1 £, R, 2
I

72. HaliTu pa3HOCTh MOTEHIMAJIOB (7 - @2 MEXAY TOYKaMu 1 U 2 cXeMbl,
ectt R =100M, R, =200M, ¢ =5Bu & =2,0B. BHyrpeHHUE CONPOTUBICHHUSI UCTOYHUKOB TOKa
MPEHEOPEKNUMO MAJIbI.

73. B Bakyyme UMeeTcsl CKOIJICHHE 3apsa1oB B (hopme mapa paaunycoM R. O0bEMHAs MIIOTHOCTD 3apsi-
JIOB U3MEHSIETCS IO 3aKOHY P = G / T, TJe G - IIOCTOSIHHASL BEJIMUWHA, T - PACCTOSIHUE OT IeHTpa mapa. Haiitu
3aBUCUMOCTH E = E(r) 1 MOCTPOUTH COOTBETCTBYIOIINMA rpaduK.

74. . TOHKMI AJIMHHBIN CTEpKEHb PABHOMEPHO 3apsikKeH ¢ JMHeWHOH 1uiotHocThio 7 =10 HKi/m. Ha
MPOJOJIKEHUN OCH CTEPXKHSI Ha paccTostHUM a = 20 cM OT ero KOHIIAa HaXOJMUTCS TOYeUHbIN 3apsn g = 10
HKI1. Onpenenuth cuily B3aUMOACHCTBUS 3apsSyKEHHOTO CTEPHKHS M TOYEUHOI' 0 3apsija

75. Konb1io paguycom R = 5,0 cM paBHOMEPHO 3apsiKeHO ¢ JIMHEHOoM ioTHOCThI0 7= 0,30 MxKi/Mm.
OnpenenuTe NOTEHIMAN (@ TOYKH, JIeXkKalleld Ha MepleHIUuKYIspe K MIIOCKOCTH KOJbla, BOCCTaBICHHOM M3
[IEHTpa KOJIbIa, OTCTOSIICH Ha pacCTOSHUM /1 = 5,0 CM OT €ro IeHTpa.

76. 1To TOHKOMY MOJYKOJIBILY PAANYCOM ¥ = 8 CM paBHOMEpPHO pactnpejienés 3apsan O = 70 uKn. Haii-
TU HaNPsHKEHHOCTD JIEKTPUUYECKOTO MOJISl B IIEHTPE KPUBU3HBI MOTYKOJIbLIA.

77. J1Be koHIeHTpuYeckue chepsl 3apsukeHbl paBHOMEpHO. Ha BHyTpeHHeH chepe HaXOauTCs 3apsn
q1= 0,30 mxK, a Ha BHemHen ¢g,= - 0,50 MxKi. Onpeaenuts HanpsH>KEHHOCTD AJIEKTPUUECKOTO TOJIs B TOY-
KaxX, 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. DnexTpuueckoe Moje CO3/1aH0 ABYMs OECKOHEYHBIMM NapasulelbHBIMH IUIACTUHAMH, HECYIIMMU
PaBHOMEPHO PACIIPEACIEHHbIH MO IUIOMAIH 3apsil ¢ TOBEPXHOCTHBIME IIOTHOCTAMH o = 1,00 HK/M* 1 o)
= 3,00 uKi/m’. Onpenenuts HanpspkéHHOCTh E momst: 1) Mexry IuiacTMHamu; 2) BHe IuiacTuH. IlocTpo-
UTh rpaQuK U3MEHEHUS HAPSHKEHHOCTH BAOJb JIMHUU, IEPIIEHAUKYIISIPHOM IJIaCTUHAM.

79. Paccrosinue Mexay nByMms TodednbiMu 3apsanamMu Q) = 1 mxKin u O, = - Q) pasHo 10 cm. Onpene-
nuTh cuny F, neictByroilyto Ha ToudeuHbld 3apsan QO = 0,1 mxKon, ynanéunsiili Ha 7| = 6 ¢M OT HEPBOTO U
Ha 7, = 8 CM OT BTOPOTO 3apsi/iOB.

80. BayTpu nojoro Merajuimyeckoro imapa paauycom R, = 10 cM noMemiéH Ipyroid MeTaliauyecKui
map paaunycom R; = 5,0 cm, umerommii 3apsa q; = 0,33 uKin. Baemnemy mapy coo6mén 3apsia g2 = 0,20
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MkKi. Onpenenuts moTeHIan BHyTpeHHero mapa. [loctpouts rpaduk 3aBUCUMOCTH TOTEHIIMANIA OT pac-
CTOSIHUSL TIO PAIUYCY.

81. Ilmockuit BO3AYIIHBINA KOHACHCATOP C IUIOMAAbI0 00KIamok s = 200 oM’ Kakast u paccTossHuEM
Mexy HUMU d = 5,0 MM 3apspkaercst 10 pazHoctu noreHnuanoB U = 600 B u otkirouaercst ot 6atapen. Kak
U3MEHSATCSI EMKOCTh M DHEPIHsi KOHACHCATOPA, €CJIM B MPOCTPAHCTBO MEXKAY OOKJIAJIKaMU MapajlieIbHO UM
BBECTH METAJUIMYECKYIO IJIACTUHY TAKOH K€ TUIOIIAN U TOMMHBL A = 2,0 MM?

82. PaccrosiHue MexIy IIIAaCTHHAMU IJIOCKOTO KOHAeHcaTopa eMKocThio C= 1,0 Mx® yBenuuuian B n
=2 pa3za, HE OTKJIIOYasi OT UCTOYHUKA, MMOIJIEPKUBAIOIIETO MEXKAY IIACTUHAMHU Pa3HOCTh MOTEHIIUAIOB AQ
= 1000 B. Kakas npu 3ToM coBepiaercst pabora?

83. Ilpsimoii GeCKOHEYHBIH TPOBOJ, 110 KOTOPOMY Te4eT TOK I, umeer
BUTOK, KakK IIOKa3aHO Ha puc. Bo CKOmbKO pa3 MHIYKIUS MarHUTHOTO ;
noJisi B T. O IIpU 3TOM OTJIMYAETCA OT UHAYKIIMU MAarHUTHOTO T0JIsL IPSIMOTO I
TOKa B TOM 7K€ TOYKE?

84. DnexTpoH, obianammmii ckopocThio v=2,0 Mwm/c, BiieTaeT B OTHOPOJTHOE MarHUTHOE IOJI€ C WH-
aykuuei B = 0,30 mTi nox yriaom « = 30° x HanpapieHuio JuHMA uaaykuuu. Halitu paguyc r v mar A
BUHTOBOM JINHUH, 110 KOTOPOH JIBUXKETCS DIJIEKTPOH.

85. Ompenennure MaKCUMAIbHYIO 1 MUHUMAIIbHYIO SHEPTrHi0 ()OTOHA B BUIUMOM CEpUU CIIEKTpa BOJIO-
pona (cepuu banbmepa).

86. OxyaxaeHne adCONIOTHO YEPHOTO Tela MPOUCXOIUT TOJIBKO 3a CUET Jydenucnyckanus. Ha ckonbpko
IpagycoB OHO OCTBUIO, €CIM MAaKCUMYM H3Jy4eHHUs] CMECTWICS ¢ (UOJIETOBOM TpaHMIIBI BUAMMOM 4YacTH
CIIEKTPA A 10 €ro KPaCHOW IPaHULbI Ay ?

87. Onpenenuth neGEeKT Macchl U FHEPTHUIO CBS3M SApa aTOMa THKEIOro Bojopoaa (neitepus).

88. HacTuiia HaXOIUTCSI B OCHOBHOM COCTOSIHMY (n = 1) B OAHOMEPHOM MOTEHIIMAIBLHOMN sSIME TITMPUHOMN
[ ¢ abcomoTHO HenponuiaeMbiMu cTeHkamu (0<X<I). Haiftu BeposTHOCTh TIpeObIBaHUS YaCTHIIBI B 001aCTH
0<X<I//3.

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

90. YacTuiia HaxX0AUTCA B OCHOBHOM COCTOSTHUU (N = 1) B OJTHOMEPHO# MOTSHIIMAIBHON SIME ITUPUHON
[ ¢ abcomoTHO HenponuiaeMbiMu cTeHkamu (0<X<I). Haiitu BeposTHOCTh TIpeObIBaHUS YAaCTHIIBI B 001aCTH
0<X<21/3.

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

92. BpauCIuTh paanyc BTOPOH OpOHWTHI B aTOME BOJOPOJA W OMPEIEIUTh CKOPOCTh 3JIEKTPOHA Ha
3TOM opOuTe.

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

94. Kak uzMeHuTCs 00I1ee KOJIMYECTBO U3IIy4aeMOW TEJIOM SHEPTUH, €CIIM TeMIIepaTypa OJHOU IMOJIo-
BUHBI TeJla YBEJIMYMIIACh B JBa pa3a, a TeMIepaTypa APYyro yMeHbIIHIachk B aBa paza? [Ipunsarte, 4yto Temo
U3JIy4aeT KaK cepoe

95. JIBe mienu HaxoasTcs Ha pacctostHun 0,2 MM APYT OT Ipyra U OTCTOSIT Ha paccTOsiHUU 1,5 M OT JK-
pana. Ha menu nmajgaetr motok MoHOXpoMmatudeckoro cBera (A = 500 HM) OT yaaneHHoro uctounuka. Haiimu-
TE€ PACCTOSIHUE MEXKY COCETHUMH UHTEP(PEPEHIIMOHHBIMU TTOJIOCAMHU.

96. Ha nuadparmy c kpyrasiM orBepcTreM auameTpoM d = 4,0 MM MajaeT HOpMaIbHO MapalIeIbHBIN
My40K MOHOXpoMaThdeckoro csera (A = 500 um). Touka HaOIIOACHHUS HAXOAUTCS HA OCH OTBEPCTHUS HA pac-
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crosiHuM b = 1,0 M oT Hero. Ckosbko 30H PpeHens yKiaasiBaeTcs B oTBepcTir? TeMHOe WN CBETIIOE MATHO
MOJIyYUTCSI B IGHTPE AUPPAKIMOHHON KapTHUHBI, €CJIM B MECTE HAOIIOICHHSI IOMECTUTD YKpaH?

97. HaiiTn HanOONBIINHK MOPSIOK M CIIEKTPa JUIsl KENTOW TMHUU HAaTpus (A=589 HM), eciu MOCTOsH-
Has TupakmoOHHON pemeTku d=2 MKM.

98. Toueunsit uctounuk Sceeta (A = 500 HM), mockas quadparma ¢ Kpyr-
JIBIM OTBEpCTHEM paauyca r = 1,0 MM M 3KpaH PacIOIOKEHBI, KaK MOKa3aHO Ha S rf] p
puc. (a = 1,0 m). Onpenenuts paccrosiHue b OT FKpaHa A0 auadparMel, Ipu KO-
TOPOM OTBEPCTUE OTKPBIBAJIO OBl 15t TOUKU P Tpu 30HBI DpeHens.

99. Ha mudpakumoHHy0 pemerky, coiepxaiiyto n = 100 mrpuxoB Ha |
MM, [1aJJa€T HOPMAJIbHO MOHOXPOMAaTHYECKUI CBET. 3puTelibHasi TpyOa CIIEKTpOMETpa HaBeJeHa Ha MaKCH-

MyM

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

100. Beraucnuth paguyc mector 30HbI DpeHens s MI0OCKOH MOHOXpPOMAaTU4YeCKOM BOJHBI (A=550
HM), €CJTM TOYKa HAaOIIOJICHUSI HAXOUTCS Ha pacCTOsTHUU b=4 M oT (ppoHTa BOJTHBI.

101. ITnockoBbliyKIIast JIMH3a ¢ onTH4eckoi cuioit @ = 2,0 AnTp BBIMYKJION CTOPOHOM JIEXKUT HA CTEK-
JITHHOM 11acTuHe. Pagnyc yeTBepToro TeMHOT0 KoJiblia HeloTOHA B IpOoX0isiiiieM CBETE pa

BeH 0,7 MM. OnipeiennuTh JUIMHY CBETOBOM BOJHBL. [IpHHATH MOKa3aTeNb MPEJIOMIICHHS CTEKIa JIMH3BI N
=1,57.

102. Ha audpakiimoHHyo pemeTrky, cogepxairyto n = 400 mTpuxoB Ha | MM, ITagaeT HOPMaJIbHO MO-
Hoxpomatuueckuit ceeT (A = 600 um). Haiftu obmiee yncio nudpakiimOHHBIX MAaKCHMYMOB, KOTOPbIE JaeT
naHHas pemerka. OnpeaenuTs yroi ¢ Judpakiii, COOTBETCTBYIOUIHM MTOCIEAHEMY MAKCUMYMY.

103. Bo ckoinbko pa3 ocinabiseTcss HHTEHCHBHOCTh CBETA, MPOXOIAIIETO Yepe3 JIBa HUKOJIS, TIIOCKOCTH
IPOIYCKaHHsl KOTOPBIX 00pas3yroT yroi o = 30°, eciiM B KaXKI0M M3 HUKOJIEH B OTAelbHOCTH TepsieTcs 10%
MHTEHCHUBHOCTH MaJIal0IIEro Ha HEro cBera’?

104. BenenctBue M3MEHEHHUSI TEMIIEPATypPbl YEPHOTO Tela MAaKCHUMYM CIEKTPajIbHOM IMIOTHOCTHU CBE-
TUMOCTU cMecTwiIcs ¢ A} = 2,4 Mkm Ha A, = 0,8 MkM. Kak 1 BO CKOJBKO pa3 M3MEHWIACh YHEPTreTUIECKas
CBETUMOCTH Tena?

105. Ha mudpakiuonnyo pemerky, coaepxkamryto n = 400 mrpuxoB Ha | MM, MagaeT HOPMAIBLHO MO-
HOoXpoMaThueckuid cBeT (A = 600 um). Haiiti obmiee unciio mupakimOHHBIX MAKCUMYMOB, KOTOpBIC JAaeT
naHHas pemerka. OnpeaenuTs yroi ¢ Tudpakiui, COOTBETCTBYIOUIHHA MTOCIEAHEMY MAKCUMYMY.

106. /IBe mienu HaxonaTcs Ha paccTostHUU 0,2 MM Ipyr OT Jpyra U OTCTOSIT Ha PacCTOsSHUM 1,5 M OT
sKkpana. Ha menu magaeT moTok MOHOXpoMaTHueckoro ceera (A = 500 HM) OT ynaneHHoro ucrounuka. Haii-
JIUTE PACCTOSTHUE MEXKTY COCETHUMU HHTEP(HEPEHIITMOHHBIMH MTOJIOCAMH.

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

108. Ha rpanp kpucTajgia KaMEHHOM COJNM MajaeT napajulesibHbId My4OK PEHTI€HOBCKOTO U3TyYEHUs
(2=0,15 um). Ompenenuth pacctossHue d MEXAY aTOMHBIMH IUIOCKOCTSMU KPUCTAJIA, €CIH AU(PPAKIHOH-
HBIM MAaKCHMMyM BTOPOI'O HOPsAKa HAOJIOAAETCs, KOTIa U3jIydeHHe Majaer moa yriaoM ¢=31°30" k mosepx-
HOCTHU KpHUCTaJLIa.

109. Yron mpenomiieHus Jydya B >KMIKOCTH paBeH . OmpenenuTh MoKazaTeidb MPEIOMIICHHS ITOU
KUJIKOCTH, €CIIM OTPAXKEHHBIN OT €€ OBEPXHOCTH JIyY MPHU 3TOM YTJIe MMaJeHHUsI MaKCUMAaJIbHO MOJISIPU30BAH.

110. Oxnaxaenre abCONFOTHO YEPHOTO TeJla MPOUCXOAUT TOJIBKO 3a CUET Jiydernciyckanus. Ha ckosb-
KO I'PayCoOB OHO OCTBLIO, €CJIM MAaKCUMYM H3JIy4EHUs CMECTUJICS ¢ (MOJETOBOM I'paHUIIbl BUAUMON YacTu
CIIEKTPA A 10 €ro KPaCHOW IPaHuLbI Ay ?
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111. Onpenenute kpacHyto rpanuity Gorodddexra st mesus, eciau npu 00ITyIeHUH ero TOBEPXHOCTH

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

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

[Ipoueayps! onleHUBaHMs 3HAHUI, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX dTarbl (OPMHUPOBAHUS KOM-
NETEHIUH, U3JI0KEHBI B METOJIMYECKUX PEKOMEHAALMAX 0 U3YUEHUIO Kypca «PU3HKN», B KOTOPHIE BXOASAT
METOMYECKHE PEKOMEHIAINH K BBIMOJHEHUIO U 3alIUTe Ja0OpaTOPHBIX PadOT, O BBHITIOIHEHHUIO PAKTHYE-
CKHUX 3a/IaHUH, 110 BBITIOJIHEHUIO PACYETHBIX 3aManuii (mpuioxenne 1 k Hactosmeit PT1JT).

7. I'Iepequb OCHOBHOW U OOMOJIHUTENbHOMN nutepaTtypbl, Heob6xoAMMoOn AnNs OCBOEHUA
ancumniunHbi
a) OCHOBHAs JIUTepaTrypa:

1. CasenneB U.B. Kypc o6meii pusuku. B 5 1. T1. Mexanuka [351eKTpoHHBIH pecypc]|: YaeOHoe mo-
cobue. 5-e uzn., ucnp. —CII6.: U3znatenbctBo «Jlanby, 2011.-352 ¢. — Pesxxum nocryna:
http://e.lanbook.com/books/704/

2. CagenneB 1.B. Kypc o6meii usuku. B 5 11. T2. D5ieKTpryecTBO U MarHeTU3M [JIEKTPOHHBIN pe-
cypc]: YueOnoe nocobwue. 5-e uza., ucnp. —CII0.: U3narensctBo «Jlanby, 2011.-343 c. — Pexxum noctyma:
http://e.lanbook.com/books/705/

3. CagenneB 1.B. Kypc o6meii uzuku. B 5 11. T3. MonekynsipHas ¢pusnka 1 TepMOAMHAMHKA [JIEK-
TPOHHBIN pecypc]: YuebHoe mocobue. 5-¢ 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. Bonubl. Ontuka [31aeKTpoHHBIN pecypc]: Yuebnoe
nocobue. 5-e u3a., ucnp. —CI16.: U3garensctBo «Jlanby, 2011.-252 c. — Pexxum gocrymna:
http://e.lanbook.com/books/707/

4. CasenbeB U.B. Kypc o6meit puzuku. B 5 t1. TS. KBantoBas ontuka. AtomHast pusmnka. Ouznka
TBepaoro tena. Gu3nka sapa U 3JeMEHTAPHBIX YacTHUII [3JIEKTPOHHBIN pecypc]: YueOHoe mocodue. S-¢ u3.,
ucnp. —CII6.: U3narensctBo «Jlanby, 2011.-368 c. — Pexxum mocryma: http://e.lanbook.com/books/708/

0) /ONOJHHTEJbLHAS JUTepaTypa:

1. Hetnad A.A., SABopckuii .M. Kypc ¢usuxu. M.: Beicin.mkosna. 2001 -380 c.

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

3. Uano B.E. 3amaun mo ¢usuueckum ocHOBaM MexaHUKU: cOopHuK 3anad/B.E.VBanoB,
I'.B.Cenumies, T.B.lIupokux- PUO ¢pummana FTOYBIIO «MOU(TY)» B 1. Cmonencke, 2008.-36 c.

4. llIupoxkux T.B. COopHUK TECTOBBIX 3a7aHuii 0 (pusuKe: yaueOHo-pakTHueckoe n3nanue/Illupoknx
T.B., Banos B.E., Cenmumes I'.B., Haiinenos B.A., Cmonenck: dumuan TOYBITIO «MOU(TY)» B r. Cmo-
neHcke, 2009, - 88 c.

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

6. [IpakTryeckue 3a1anus 1o ONTUKe: YueOHoe nmocodue no nucnurnie «Pusnukay/ [.B.Cenutes,
C.B.Ilanuenko, T.B.lllupokux, M.B.bemsikos.- Cmonenck: PUO ¢unuana FTOYBIIO «MBU(TVY)», 2010. —
92¢
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7. BanoB B.E. JIabopaTopHbIii mpakTHKyM IO ONTHKE: Yued. mocodue mo gucuuruinie «Duszukay/
Agrtopsi-coctaButenu: B.E.MBanog, B.A.Haitnenos, 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 pom.-M.: duzMatiur,
1988 — 526 c.

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

10. Apummnenko M.A. Onucanus 1abopaTOpHBIX padoT 1Mo pU3MKe U METOAUYECKUE YKa3aHUS K HUM.
DNEKTPUUYECTBO U MarHETH3M.: YUeOHO-MeToanueckas pa3padorka/M.A. Apmunenko, B.E. Banos, B.A.
Haiinenos, I'.B. Cenumies.- Cmonenckuit pumman 'OYBIIO «MOU(TVY)», 2009.- 76 c.

11. BanoB B.E.COopHuk 3a1a4 110 GHU3HYECKHUM OCHOBAM MOJIEKYJISIPHO-KMHETHYECKONH TEOPUHU U
tepmonnnamuku/B.E.MBanos, I'.B.Cemumes, T.B.Ilupokux- PUO ¢unmana TOYBIIO «MOU(TY)» BT.
Cwmonencke, 2008.-24 c.

12. Cenumes I'.B. Bompock! u 3aganus k gaboparopasiM padotam mo ¢pusuke. Yacts1./I".B.Cenuies,
T.B.IHupoxux/Tlox pen. A.®. borareipeBa: Cmoinenck: PUO ¢unmana TOYBIIO «MBOU(TY)» B 1. C™mo-
neHcke, 2007.- 39 c.

8. NepeyeHb pecypcoB MHGpOPMaLMOHHO-TENIEKOMMYHUKaLNOHHOMN ceTh «UHTep-
HeT», HeOGXOAUMbIX A4S OCBOEHUSA AUCLIMNIIUHbI

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

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

3. CnpaBouHbIif Matepuai 1o ¢usnke. TadnuuHble 1aHHbIe. PexuM moctymna:
www.fizportal.ru/help/

4. Kypuan «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 JIEKIIMH KaXAYyI0 HEIENI0, IPAKTUYECKUE 3aHATUS
OJIMH Yac B HEJIENIO U JIEBATh YETHIPEXUACOBBIX Jab0OpaTOpHBIX paboT. M3yueHune kypca 3aBepiaeTcs 3ade-
TOM C OLIEHKOM.

JucuurrHa npeaycMaTpuBaeT BO 3-M CEMECTpE JIEKIUU | Jac B HENEN0, MPaKTUYECKUE 3aHSATUS
KKIYI0 HEJIeNI0 U YEThIPE YETHIPEXYacoBbIe pa0OTHI ¢ IBYMs yacaMH Ha 3aiuty. M3yueHue Kypca 3aBep-
1IaeTCsl 9K3aMEHOM.

VYcnemHoe n3ydeHue Kypca TpeOyeT MoCeHIeHHs JIeKIUii, aKTUBHOW pabOThl Ha MPAKTUYECKUX 3a-
HSTHUSX U JJADOPATOPHBIX PabOTax, BHIIOJHEHHS BCEX YU€OHBIX 3a/IaHU TPEno/1aBaTelisl, O3HAKOMIICHHSI C

OCHOBHOU U JONOJIHATEIIHON JINTEPATypPOH.

Bo BpeMsi JieKUMH CTYI€HT JOJIKEH BECTH KPATKUN KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIIMI MPEAroaraeT MpOCMOTpP KOHCIIEKTa B TOT e JCHb MOCJE 3aHATHH.
Jlig 5TOro Heo6XOAMMO OTMETHTh MaTepUaibl KOHCIIEKTA, KOTOPbIE BBI3BIBAIOT 3aTPYAHEHUs AJIs TIOHUMA-
Hud. [Ipu sTOM 00ydYaronIuiicss TOJKEH CTapaThCsi HAWTH OTBET HA 3aTPYAHUTENBHBIA BOMPOC, UCTIONB3YS
PEKOMEHI0OBaHHYIO JuTepaTypy. Eciu eMy caMocTOsTeNbHO HE Yaloch pa300paThCsi ¢ MaTepUaioM, HeoO-
XOJIUMO C(HOPMYIUPOBATH BOIPOCHl U OOPATUTHCS K MPENOoJIaBaTeNI0 Ha KOHCYJIbTAllMM WM ONvpKanien
JIEKIIMH.

ObyuaromemMycss He0OOXOJUMO PETYJISIPHO OTBOJIUTH BPeMs JJIsi IOBTOPEHUS MPOIIEHHOro MaTe-
purana, poBePsisl CBOU 3HAHUS, YMEHHUSI U HaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.
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HpaKTI/I‘IGCKI/Ie (CeMI/IHapCKI/Ie) 3aHATHUSA COCTABJIAIIOT BA’)KHYHO 4aCTh HpO(bGCCHOHaHBHOﬁ IoaAroToB-
KN CTYIACHTOB. OcHoBHas OCJIb IMPOBCACHUA IPAKTHYCCKHUX (CGMI/IHapCKI/IX) 3aHATUM — q)OpMI/II)OBaHI/Ie y
CTYACHTOB aHAJIMTUYICCKOT O, TBOPUCCKOTO MBIIIUICHUS ITYTEM HpI/IO6p€T€HI/I$I MNPaKTHYICCKHUX HABBIKOB.

Mertoauueckne yka3aHusi K MPAKTUYECKUM (CEMHHAPCKUM) 3aHSATHSM 110 TUCIMILIMHE HapsIy C
paboueii mporpamMmMoii u rpadgukoM y4eOGHOTO TpoIlecca OTHOCUTCS K METOJIMYECKUM JOKYMEHTaM, OIpere-
JSIOUIMM YPOBEHb OpraHU3alluy U KauyecTBa 00pa30BaTebHOTO MPOIECcCa.

Copepxanue npakmuueckux (cemunapckux) zanamuil puxcupyercs B PI1/] B pa3nene 4 Hacrosiei
POrPaMMBI.

Baxxnoit coctasisitorieit 11000 GOpMbI TPAKTUIECKUX 3aHATUN SIBISIFOTCS YIIPAKHEHUS (3a1aHUS).
OcHoBa B ynpaXHEHUH — IPUMEpP, KOTOPHIN pa3OupaeTcs ¢ MO3UIMK TeOpHUH, pa3BUTON B Jekiuu. Kak mpa-
BUJIO, OCHOBHOE BHMMaHUE yjemsieTcs (OpMUPOBAHUIO KOHKPETHBIX YMEHHH, HABBIKOB, UTO U OIpeeisieT
coJiep’KaHue JeSTeIbHOCTH CTYJEHTOB — pelleHue 3a/ad, rpapuueckue paboThl, YTOUHEHUE KAaTerOpuu U
HNOHATUN HAYKH, SIBJISIFOILUXCS MPEANOCHUIKON MPABUIIBHOTO MBIIIJICHUS U PEUH.

[IpakTnueckue (ceMUHApCKUE) 3aHATHUS BBITOJIHAIOT CIEIYIOIIUE 33/1a4H:

CTUMYJIMPYIOT PETyJIIpHOE U3yUYEeHUE PEKOMEHI0BAaHHOMN JIMTEPATYPHI, @ TAK)KE BHUMATEIIbHOE OT-
HOILIEHUE K JIEKIIHOHHOMY KYpCY;

3aKpEIUISIIOT 3HAaHUS, MOTY4YEeHHbIE B IPOIECCE JIEKIIMOHHOT0 00y4eHHUs: M CaMOCTOSTeNIbHOM pado-
Tl HAJ| JIUTEPATYPOU;

pacmupsiroT 00beM npoecCHOHAIBHO 3HAYUMBIX 3HAHUH, YMEHUHN, HABBIKOB,;

MO3BOJISIIOT IPOBEPUTH PABUIILHOCTh paHee MOTYYESHHBIX 3HaHUM;

[PUBHUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIIJICHHS], YCTHOTO BBICTYIIJICHHUS;

CIOCOOCTBYIOT CBOOOTHOMY OTIEpUPOBAHUIO TEPMHUHOJIOTHEH;

NPEIOCTABISIOT MPENOAaBaTEN0 BO3MOKHOCTh CUCTEMAaTHUECKH KOHTPOJIMPOBATh YPOBEHb CaMo-
CTOATENBHON PabOTHI CTY/ICHTOB.

[Ipy mOATOTOBKE K MPAKTHYECKHM 3aHSATUSIM HEOOXOAMMO MPOCMOTPETh KOHCIIEKTHI JICKIIHHA |
METOJMYECKHUE yKa3aHUs, PEKOMEHJIOBAaHHYIO JIMTEPATypy MO JaHHOM TeMe; MOArOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOITPOCHI.

Ha mpakTudeckom 3aHSATUU CTYAEHTHI MO/ PYKOBOJCTBOM IMPEMNOaBATENs PEIIAIOT 3a1a4H 10 JIaH-
Hoil Teme. 3a 10-15 10 OKOHYaHUS 3aHATHUSA MPENOJaBaTENb MPOBOAUT MHCHMEHHOE TECTUPOBAHUE WIIH
OJIMII-0TIPOC, TI0 Pe3yJIbTaTaM KOTOPBIX BBICTABIISIETCS OIICHKA 32 MPAKTUYECKOE 3aHSITHE.

JlaGopaTopHbie pabOTHI COCTABISIOT BAXKHYIO YacTh MPO(HECCHOHATBHON MOATOTOBKH CTYIEHTOB.

OHU HampaBJIeHbl HA YKCIEPUMEHTAILHOE MOATBEPKICHHE TEOPETHUUECKUX TMOIOKECHUNH U POpMHU-
pOBaHUE y4eOHBIX U MPO(PECCUOHATBHBIX MPAKTUICCKUX YMEHUI.

BremonHenue cryneHTamMu 1a00paTOPHBIX paObOT HAMIPABJICHO HA:

000011IeHNe, CUCTEMATHU3AIINIO, YTITyOIeHne, 3aKPeIJICHHE TTOTYYeHHBIX TEOPETHUECKUX 3HAHUH 1O
KOHKPETHBIM T€MaM JIUCIUTUINHEI,

dbopmMupoBaHre HEOOXOTUMBIX MPO(HECCHOHATILHBIX YMEHHI U HABBIKOB.

JIMCUMIIITNHBL, 110 KOTOPBIM TUTAHUPYIOTCS TAOOpaTOpHbIe PabOTHl U MX 00BEM, ONPEACISIOTCS pa-
00YMMHU y4€OHBIMH TJIAHAMU.

Mertoauueckue yKazaHus 110 IPOBEACHUIO JaOOPAaTOPHBIX padoT pa3pabaThIBaIOTCS HA CPOK JIEHUCT-
Bust PT1JI (ITI1) u Bxtouaror:

3arjaBue, B KOTOPOM YKa3bIBaeTCs BUJ pabOTHI (JlabopaTopHas), €e MOPSIKOBbI HOMEp, 00bEM B
yacax 1 HAMMEHOBAHUE;

11e1b paboThI

IpEeIMET U coJepKaHue padoThl;
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o0opynoBaHHe, TEXHUYECKUE CPEICTBA, HHCTPYMEHT;

NOPSIOK (ITOCTIEI0BATENILHOCTD) BBIITOJIHEHUS] paOOTHI;

NpaBHJIa TEXHUKU 0€30IMaCHOCTH U OXPaHbI TPYJa 110 JaHHOU paboTe (110 HEOOXOAMMOCTH);

oOmire mpaBuiia K 0opOpMICHUIO pabOTHI,

KOHTPOJIbHBIE BOIIPOCHI M 3a/1aHUS;

CIHCOK JIUTEPATYpHI (10 HEOOXOAUMOCTH).

Coneprkanue nabopatopHbix padot puxcupyercs B PI1J] B pa3nene 4 Hacrosimel mporpaMmel.

[Ipu muianHupoBaHUM JTa0OPATOPHBIX PadOT CIEMyeT YYUTHIBATh, YTO HAPSAY C BEIyIIEH LENbI0 —
MOJITBEPXKJICHHEM TEOPETUYECKUX TOJIOKEHUI — B XOJI€ BBHITIOJHEHHS 33JJaHUI y CTYyJEHTOB (hOPMUPYIOTCS
NPAKTHYECKHUE YMEHUS M HaBBIKM OOpaIIeHUs C J1abopaTOpHBIM 000pyI0BaHUEM, allaparypoil u mp., KoTo-
pBI€ MOT'YT COCTaBIISATh YacTh MPO(EeCCHOHATLHON MPAKTHYECKOM MOATOTOBKH, a TAKXKE HCCIE0BATEIbCKUE
ymeHus (HabI01aTh, CPaBHUBATh, AHAJIM3UPOBATh, YCTAHABINBATh 3aBUCHUMOCTH, J€NIaTh BBIBOJBI U 0000-
IICHUS, CAMOCTOSATEIBHO BECTU UCCIIEIOBAHUS, OPOPMIISATH pe3yJIbTaThl).

CocraB 3aianuii 175 1a60paTopHOii pabOTHI JOHKEH OBITh CIUTAHMPOBAH C TAKUM PAacyeToM, YTOOBI 3a
OTBEJIEHHOE BPEMsI OHH MOTJIM ObITh KQUECTBEHHO BBIITOJIHEHBI OOJIBIIMHCTBOM CTY/CHTOB.

HeoOxoaumMbIMU  CTPYKTYPHBIMHM 3JIEMEHTaMH J1a00paTOpHOW paboThl, TOMHUMO CaMOCTOSITEIbHOU
JESITeNIbHOCTU CTYJICHTOB, SIBJSETCS MHCTPYKTAX, IPOBOAMMBII MpEnoiaBaTesieM, a TaKkKe opraHu3aius oo-
CYXKJIEHUS UTOTOB BHITIOJIHEHUA J1a00paTOpHOii pabOTHI.

Brinonaennto nmabopaTopHOil pabOThI MPEAIIECTBYET MPOBEPKA 3HAHUN CTYIACHTOB — UX TEOpETHYe-
CKOI1 TOTOBHOCTH K BBITIOJIHEHUIO 3aJaHMUSL.

B xone BbInmosHeHMsI 1aO0paTOPHOI pabOThI CTYIEHT TOTOBUT OTYET O padore. B oTueT 3aHoCcATCS pe-
3yJlbTAaThl BHITIOJHEHUS KaKIOTO MyHKTA 3aaHus (CXeMbl, 1uarpamMmmbl (rpaduku), TaOIuIbl, pacueThl, OT-
BETHI Ha BONPOCHI ITYHKTOB 33JaHUs, BEIBOJBI U T.11.). [IpumepHsIii oOpa3zer opopmiieHUs OTYeTa npujaraeT-
Csl K JaHHOM mporpamme (mpusioskeHue 3).

3a 10 MUHYT IO OKOHYAHUS 3aHSTHUS MPETNOaBaTeNb MPOBEPSIET 00HEM BBHIITOJIHEHHOW HA 3aHITHU pa-
OOTBI U OTMEYAET PE3yNbTAT B PaOOUYEM KypHAIIE.

OcrTaBiivecs: HeBBITOJIHEHHBIMU TYHKTHI 33/IaHUS CTYACHT 0053aH JI0JIeJIaTh CAMOCTOSITEIBHO.

[ToMrMO cOOCTBEHHO BBIMIOJIHEHUS PA0OTHI JIsi KAXKI0M JT1a0opaTOpHON pabOThI MPEeAyCMOTPEHA TPO-
1eAypa 3allUThl, B X0JIe KOTOPOH MpenoiaBaTeslb MPOBOIUT YCTHBINA MIIM MUCHbMEHHBIN ONPOC CTYIEHTOB

JUISE KOHTPOJISI TOHUMAaHUs BBITIOJIHEHHBIX UM W3MEPEHUM, MPAaBUIbHON MHTEPIPETAIINH MOTYy4YEeHHBIX
pe3yJIbTAaTOB U YCBOCHHSI MU OCHOBHBIX TEOPETUYECKUX M MPAKTHYECKUX 3HAHHUM MO TEME 3aHSITHSL.

[Ipu moAroTOBKE K 3a4eTy M IK3aMEHY B JIOTIOJIHCHUE K M3YyYCHHIO KOHCIIEKTA JIEKIUN U y4eOHBIX
nocoouii, HEOOXOIMMO TIOJIB30BATHCS YUCOHOH TUTEpaTypOl, PEKOMEHIOBAHHON B HACTOSIICH POTpamMMme.
[Ipu mOATOTOBKE K 3a4eTy W SK3aMEHY HY)KHO M3YYHTh TEOPHIO: OTPEACTICHHs BCEX TOHATHI U 3aKOHOB JI0
COCTOSIHHSI TOHUMaHUsI MaTeprasa, CaMOCTOSATEIBHO PEIIUTH 110 HECKOJIbKY THUITOBBIX 33J]1a4 MO KaXI0H Te-
Me.

CamocrositenbHass padota crynaeHtoB (CPC) mo AMcHMIUIMHE WTPaeT BaXKHYIO POJIb B XOJZI€ BCETO
yueOHoro mporuecca. Meronudeckre Marepuaibl U pekoMmeHanuu it ooecrieuenus CPC roroBsiTes mpe-
M0JIaBaTENIEM U BBIIAOTCS CTY/ICHTY.

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

IIpu npoBeneHrM Ja00pPaTOPHBIX PadOT MpelycCMaTPUBAETCS] 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 MPAKTHYECKHUX 3aAHATHAX NPoBOIUTCS B ayauTopuu Ne309, ocHameHHONW KOM-
MBIOTEPAMHU.
JlaGopaTtopHbie paGoThl 10 JAHHON TUCIMILTUHE MPOBOAATCS B yu4eOHBIX JabopaTopusix «Mexa-
HUKa U MOJIeKyJsipHas ¢pusukay (aya. A-214, A-219) u «OnekrpudectBo u Maruetusm» (aya. A-201, A-217)
«Onrtuku 1 aToMHOM (us3ukm» (aya. A-215).
JlaGopatopusi «MeXaHUKH U MOJIEKYISIPHON (PU3UKKU» OCHAIEHA:
1. JIaGopaTopHBIM CTEHIIOM IJIsl IPOBEACHUS TabopaTopHOl paboThl «M3yueHHe METOAO0B MpoBe/e-
HUSl NPSAMBIX U KOCBEHHBIX H3MEPEHUN M 00pabOTKU UX PE3YNIbTATOBY
2. JlaGopaTOpHBIM CTEHJIOM JUIsl TIPOBEeHUS JabopaTopHoil paboThl «l3ydeHue MeTo10B 00paboTKH
Pe3yJIbTaTOB MPSIMBIX MHOTOKPATHBIX U3MEPEHUI
3. JlaGopaTOpHBIM CTEHIOM JIJIsl IPOBEIeHUs JabopaTopHoil paboThl «M3yueHne AMHAMHUKW Bpaiia-
TEJIBHOT'O IBUKEHUS TBEPABIX TE»
4. JlaGopaTOpHBIM CTEHJIOM JJIs TPOBEACHUS JTAOOpaTOpHO paboThl «OmnpeneneHne MOMEHTa HWHEP-
MU BPAIIAIONIEHCS CUCTEMBI TEI»
5. JlabopaTopHBIM CTEHJIOM JIJIs pOBeeHus JaboparopHoii paboTel «M3yuenue konebaHuii MaTeMa-
TUYECKOTO MasiTHUKA
6. JlabGopaTopHBIM CTEHJIOM JIJIsl IpOBeaeHUs JabopatopHoii paboTsl «M3yuenue konebanuii pusnde-
CKOTO MasiTHUKa»
7. JlabGopaTOpHBIM CTEHIOM JIJIsl TpoBeieHus JabopaTopHoil paboTel «OmnpeneneHrne MOMEHTa HHeEp-
IIUU KOJIeca METOJIOM KoJeOaHu»
8. JlabopaTopHBIM CTEHIIOM JIJIsl POBEeHUS TabopatopHoi paboThl «Ne8 OrmpeneneHne MOMEHTA
MHEpLUHU U 1poBepka TeopeMbl LllTelinepa mpu momMomu TpuGUISPHOTro MOABECA
9. JlaGopaTOpHBIM CTEHOM Il MPOBeACHHS JabopaTopHOoil paboTel « OmnpenerneHne MacChl MOJIS
BO3/IyXa»
10. JTaGopaTopHBIM CTEHJIOM AJIsl IPOBEACHUS JabopaTopHOl paboThl «OrpeneneHne OTHOMICHUS MO-
JSIPHBIX TETUIOEMKOCTEH BO3IyXa
11. JTaGopaTopHBIM CTEHIOM JIsl IPOBEACHUs JabopaTopHOl paboTsl «Onpenenenue kodddumrenrta
BHYTPEHHETO TPEHHS BSI3KOM KUAKOCTU 10 MeToay CTokcay
12. JTaGopaTopHBIM CTEHIIOM JIsl IPOBEACHUs JabopaTopHOol paboTsl «Onpenenenue kodddumrenrta
BHYTPEHHETO TPEHHS U CPEAHEH JUTMHBI CBOOOHOTO podera MOJIEKYI BO3IyXa.
13. JTaGopaTopHBIM CTEHIOM JIsl IPOBEACHUs TabopaTopHOi paboTsl «M3ydeHne cOOCTBEHHBIX KOJIe-
O0aHMil CTPYHBI METOJOM pPE30HAHCA
14. JTaGopaTOpHBIM CTEHIOM JJIsl IPOBEACHUS JabopaTopHON paboThl «OrnpeneneHne CKOPOCTH 3ByKa B
BO3/IyX€ U OTHOIICHUSI MOJISIPHBIX TEIUIOEMKOCTEH I BO3JyXa METOIOM CTOSYUX BOJIHY»
15. JTaGopaTopHBIM CTEHIOM AJIsl IPOBEACHUS J1abopaTopHOl paboThl «OmpeneneHrne CKOpOCTH 3ByKa B
BO3/IyX€ METOJIOM UHTEP(EPEHITII
16. JTaGopaTopHBIM CTEHJIOM JIsl TpOBeACHUS JabopaTopHoli padoThl «M3MepeHre CKOPOCTH 3BYKa B
BO3JIyX€ METOJ0OM caBHTa (a3

JlaGopaTopust «DNeKTprUeCcTBa U MarHETU3M» OCHAIICHA:
1. JlaGopaTopHBIM CTEHAOM IJIsl MPOBEACHMS TaboparopHor paboThl «M3yueHue 3IeKTPHUIECKOro Co-
IPOTHUBIICHUS METOJIOM aMIIepMeTpa U BOJIbTMETPa
2. JlabGopaTOpHBIM CTEHIOM IS IPOBENCHUS Jab0opaTopHOoil paboThl «l3ydyeHne 3aBUCUMOCTH MOIII-
HOCTU UCTOYHMKA TOKA OT COIPOTUBIICHUSI HATPY3KU
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3. JIaGopaTOpHBIM CTEHOM JUISI IPOBEICHUS JTA0OPATOPHOH PAaOOTHI «IKCIEPUMEHTAIBLHOE N3YUYCHUE
00600menHoro 3akona Oma

4. JlaGopaTOpHBIM CTEHJOM JUIS MPOBeNEHUs JabopaTopHO paboTel «OmnpeneneHne eMKOCTH KOH-
JIEHCATOPa MOCPEICTBOM OAIITUCTUYECKOTO TaJIbBAHOMETPAY

5. JlaGopaTopHBIM CTEHIIOM IS MpOBeNleHus JabopaTopHoil  paboTsl «M3ydeHHe mpoueccoB 3apsaKu
U pa3psIKu KOHJIEHCATOPa»

6. JlaGopaTopHBIM CTEHAOM JJIsl POBENEHUs TabopaTopHoil paboThl «lI3yueHue XapakTepUCTHK Ba-
KYYMHOTO JTMO0J1a ¥ TIPOBEPKA 3aKOHA «TPEX BTOPBIX»

7. JlaGopaTOpHBIM CTEHJOM JJisi MPOBeNeHUs JaboparopHoil  paboTel «lccnepoBaHne MarHUTHOTO
HOJISL COJICHOU1a»

8. JlabopaTopHBIM CTEH/IOM JUIsl TIPOBEICHUS JlabopaTopHoi paboThl «McciaepoBaHre MarHUTHOW UH-
JTYKIMM B XKeJe3e 0AJUIMCTUYECKHM METOJIOM»

9. JlaGopaTOpHBIM CTEHAOM JJIsl MPOBEACHUS JaboparopHoli paboTel «OTHOIIECHUE 3aps/a FIEKTPOHA
K €ro Macce MeTOJIOM OTKJIOHEHHsI B MAarHUTHOM I10JIE»

10. JJaGopaTopHBIM CTEHIOM JUIsl IPOBEECHUS JabopaTopHO paboThl «l3ydueHue 3JeKTpOHHOTO OC-
nusutorpadar

11. JJabopaTopHBIM CTEHIIOM JJIsi TIpOBeeHUs JabopatopHoli paboThl «CHATHE PEe30HAHCHOW KpUBOMH
K0J1e0aTeNbHOr0 KOHTYpa U ONpezeseHHe ero J0OpOTHOCTH

12. JJabopaTopHBIM CTEHJOM ISl TIpOBeNeHUs 1abopaTopHOl  paboThl «M3yueHue perakcalmOHHBIX
KoJIe0aHM B cXeMe ¢ HEOHOBOM JIAMITOM»

13. JJaGopaTopHBIM CTEHAOM JJIsi IPOBeACHUS daboparopHoli paboTel «OrmpeneneHne eMKOCTH KOH-
JIEHCATOpa METO0OM IEPUONYECKON 3apSAKU U Pa3psIIKI»

14. JJaGopaTOpHBIM CTEHIIOM ISl TIPOBEJCHUS JIabopaTOpHOi paboThl «l3ydeHue SBICHUS TEPMOIJIEK-
TPOHHOW SYMHUCCHUHU U OIpeJIesIeHrne padOThl BEIXOA HJIEKTPOHA»

15. JTaGopaTopHBIM CTEHAOM JUIsl IPOBEJeHHs JabopaTopHOU paboThl «l3yueHnue pe3oHaHca HampsiKe-
HUH B IOCJIEJIOBATEIHLHOM KOHTYPE»

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

17. JJaBopaTopHbIM CTEHIOM JUIsl IPOBENIEHUS JTabopatopHoil paboTsl «M3yuenue adexra Xommay

Jlabopatopust «OnTHKY U aTOMHOM (u3uku» (aya. A-215) ocHameHa:
1.JIaGopaTOpHBIM CTEHJIOM IS TPOBEACHHs TabopaTopHOoit paboTel OnpeneseHne JIMHBI CBETOBON BOJHBI
¢ moMoteto ounpusMel Openens
2.JIaGopaTOpHBIM CTEHJIOM JUIsI IPOBECHUS TaOOpaTopHOil paboThl OnpeneneHne JUIMHBI CBETOBON BOJIHBI
¢ moMouieko koser HerotoHa
3.JIaGopaTOpHBIM CTEHIOM JUIs TPOBEJCHHS JabopaTopHOil paboThl MccnenoBanne 3aBUCUMOCTH MTOKa3a-
TeJIsI IPEIOMIICHUS BO3/IyXa C MOMOIIbI0 HHTephepomerpa Penes
4.JIabopaTopHBIM CTEH/IOM JIJIs IIPOBEICHUS JIabopaTopHOi paboTsl OnpesesieHue IMHBI CBETOBOM BOJIHBI
METOJIOM JU(PPAKIIMKA OT OJHOM IIENN
5.JIaGopaTOpHBIM CTEHIOM JUIsl TPOBEACHUS JabopaTopHOil paboThl Ompeenenne JTUHbBI CBETOBOI BOJTHBI
IPH TOMOIIH TU(PPAKITHOHHON PELISTKH
6. JlabopaTOpHBIM CTEHIOM JJIsl IPOBEACHUS 1a00opaTOpHON paboThl M3yueHne 3aKOHOB MOJIIPU3AIUH CBE-
Ta
7. JTabopaTOpHBIM CTEHIOM JJIsl IPOBEACHUS 1a0opaTOpHON paboTel MccnenoBanue nMCepCcuu CTEKIISTH-
HOU MPU3MBI
8.JIabopaTOpHBIM CTEHIOM ISl TPOBeAeHUS JabopaTopHoil paboTel M3ydueHue aucnepcun
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9.JIaGopaTOpHBIM CTEHJIOM TSI TPOBECHU TabopaTopHOi paboThl McciaenoBaHue TEIIOBOTO U3ITyYSHUS
10.JJaGopaTopHBIM CTEHAOM JJIsl TPOBENCHUS JT1a0opaTOpHOi paboThl Mi3MepeHne BEICOKUX TEMIIEPATyp C
MOMOIIIBIO ONTHYECKOTO MUPOMETPA

11.JJabopaTopHBIM CTEHAOM /ISl MPOBEACHUs TabopaTopHOl padboTel M3ydenue 3akoHOB hoTorddexra
12.JJabopaTopHBIM CTEHAOM /ISl IPOBEACHUS JTabopaTOpHOK paboTel BHemHwmit hoTorddexr .
13.JIabopaTopHBIM CTEHAOM JJIsl IPOBEACHUS TabopaTOpHOK paboTel M3ydeHue criekTpa Bo1opoia

14.JJabopaTopHBIM CTEHAOM /ISl IPOBEACHUS JTa0opaTOpHOK paboTel M3ydeHne mapaMeTpoB J1a3epHOTO U3-
JTy4YeHUs

ABgTop -

II-p. TEXH. HAYyK, mpodeccop C.B. I1anueHko
3aB. kadenpoit puzuku

KaHJ. TEXH. HayK, JOLEHT M - T.B. lIupoxux

3aB. kadeapoi BT .
JlokTop TexH. HayK, podeccop A.C. ®enynoB

[Iporpamma onobpena Ha 3acegannu kadenpsl husuku ot 29 aBrycra 2016 roga, mpotokosn Ne 1.
[Tporpamma onob6pena Ha 3aceganuu kadenpsl BT ot 31 aBrycra 2016 roga, mpotokos Ne 1.
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JIMCT PETUCTPAIIUU UBSMEHEHHUH

Howmep | Homepa cTpanun Bcero | Haumenoanue | [lonnucs,®.1.0., | Jlata Hara
u3MeH- | U3me- | 3ame- | Ho- | AHHy- | cTpa- | M Ne JOKyMEH- | BHECIIETO U3Me- | BHECEHHs | BBEICHUS
€HUIl | HCH- | HeH- | BBIX | IMPO- | HUL B | T4, BBOAAILUETO | HEHUA B JAHHBIM | U3MCHEHUH | N3MEHEHUN

HBIX | HBIX BaH- | JIOKy- | U3MEHEHHUE JK3EMIUIAP B JIaHHBIN

HBIX MEHTE 9K3EMILISIP
1 2 3 4 5 6 7 8 9 10
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