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1. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUA 11O JMCHUIIJIMHE

Kareropus Kon n Hanmeno- Kon n HaumeHoBaHue HaunmenosaHue noka3arteist
(rpymnma) BaHUs KOMIIETEH- | HHAMKATOpa JOCTUXKEHUS OLICHUBaHM
KOMIIETEHIIHH 02078 KOMIETEHINH
Obmenpodec- | OIIK-1. OIIK-1.4. Onpenenser 3HaHUSA: OCBOCHHBIN MaTepU-
CHOHAJIbHBIC CrnocobeH pe- XapaKTEePUCTUKU (pr3u- aJl B MOJTHOM Oo0beMe

[IaTh 33734’
npogecCuoHab-
HOM1 JIesITeIbHO-
CTH Ha OCHOBE

YECKOTo Ipoiiecca (sB-
JICHUS), XapaKTEPHOTO
it 00beKTOB TIpodec-
CHUOHAIBHOHN AESITEILHO-

YMenus: o6pabaTsiBaTh pe-
3yIbTaThl (PU3UUECKOTO IKC-
MepUMEHTa

HaBbIkH: HaBBEIKAMH CaMO-

IPUMEHEHHS CTH, HA OCHOBE TEOPETH- | CTOATEIBbHOM paboThI ¢ yueo-
€CTECTBEHHOHA- YECKOTO (IKCIIEPUMEH- HOM Y HaYYHOU JIUTEpaTypoiu
YUYHBIX U 00- TaJIbHOT0) UCCIICOBAHUS

menmKeHepHeiX | OIIK-1.5 Pemaer npu- 3HanuA: QuznuecKue 3aKOHbI
3HAHMU, METOJOB | KJIaJHBIC 33Ja4 B 001a- | ¥ SIBJICHUS U yMETh UHTEPIIpe-
MaTeMaTU4Y€eCKOro | CTH HAHOUH)KCHEPHUH, THPOBATh UMU

aHallM3a ¥ MOJIE- | MCIOJb3Yys TEOPUIO U Me- | YMEHMs: IPUMEHSTH 3aKOHbBI
JTUPOBAHUS TOABI GyHIAMEHTANBHBIX | (GU3UKHU AJIS PeIICHUS IPAKTH-

HayK

YECKUX 3a4a4
HaBbiku: HaBbIKaMu IpUMe-
HEHUS (PU3NIECKUX 3aKOHO-
MEpPHOCTEU B MPAKTUYECKOU
JESITEIIBHOCTH

OIIK-1.6. Beibupaer 6a-
30BbIE (PU3NYECKUE U
XMMHYECKHE 3aKOHBI IS
perieHus 3a1a4 npodec-
CHUOHAIBHOHN AESITEILHO-
cTH

3HaHMA: OCBOCHHBII MaTepu-
aJl B TIOJTHOM 00beMe
Ymenusi: o6pabaThIBaTh pe-
3yJIbTaThl PU3NIECKOTO IKC-
NnepUMEeHTa

HaBbIku: HaBbIKaMH caMo-
CTOSITEIHHOM paboOTHI C yueo-
HOM ¥ HAYYHOM JINTEpaTypoin

2. MECTO JJUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPO-
I'PAMMDBbI

1. Komnerenmus OIIK-1. CnocobeH periats 3aaa4yu n1podeCCHOHAILHON AeITEb-
HOCTH Ha OCHOBE INPHUMEHEHUS] €CTECTBEHHOHAYUYHBLIX U OOMIEMH)KEHEPHBIX 3HAHHUU,
METOJ0B MAaTEMAaTHUECKOTO aHaJIM3a M MOACIUPOBAHHUS

JlanHast koMIieTeHIUsT GOPMUPYETCS CIASTYIOMUMH JUCITUTIITHHAMH.

Cranus HaumenoBanue QUCIUAIIINHEI

1 Maremaruka

XUMUASA

Nuxenepnas rpaduka

I'maporaszonrHamuka

Tennoduszuka

3H€KTpOHI/IKa M SJICKTPOTCXHUKA

Bgenenve B HAHOMHXEHEPHIO
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DU3UKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOT U




9 duznyeckas XuMus AUCIICPCHBIX CUCTCM U ITOBCPXHOCTHBIX SIBJICHUM

10 OCHOBBI HAYYHBIX UCCIICIOBAaHUI

3. OB BbEM JUCHUIIJINHBI
OO6mast Tpy10€MKOCTh TUCITUTIIMHBI COCTaBIseT 9 3a4. equnuil, 324 Jaca.

CDopMa HpOMe}KYTO‘IHOI\/II aTTeCTalliuy 3a4€T, DK3aMCH.

Bun yueGHOM paboThI Bcero Cemectp Cemectp
4acoB No2 Ne3
OO61mas TpyA0eMKOCTh AUCIUILINHBI, Yac 324 144 180
KoHnrtakTHas paboTa (ayaIuTOpHBIE 3aHSTHS), B T.U.: 144 72 72
Jlexuun 68 34 34
JlaGopaTopHsbie 34 17 17
[IpakTnueckue 34 17 17
I'pynmnoBble KOHCYNIbTALMK B IEPUO TEOPETUYE- 12 6 6
CKOro 00y4eHHs U IPOMEKYTOYHON aTTecTalluu
CamocrosTenbHas paboTa CTyI€HTOB, BKJIIOYas HH- 180 70 110
JTUBUyalbHbIE U TPYIIOBbIE KOHCYJIbTAIUH, B T U:
KypcoBoii npoekt - - -
Kypcosas pabora - - -
PacuerHo-rpaduueckoe 3aganue 36 18 18
WuauBuayanbHOe JOMAIIHEE 3a/JaHue - - -
CamocrosTenbpHas padoTa Ha MOJATOTOBKY K ayaH- 104 52 52
TOPHBIM 3aHATHSAM (JICKIIUU, TIPAKT. U J1a0. 3aHITH)
DK3aMeH, 3a4eT 36 3a4er 36

4. COAEP/ KAHUME JMCIMIIJIMHBI

4.1 HaumeHoBaHMe TeM, UX COJIeP:KaHNE U 00beM

Kype 1 Cemectp 1
O6beM Ha TemaTuye-
CKHMH pa3ziell 10 BUIaM
Ne HanmenoBanue pazaena y4eOHOf HArpy3KH, 4ac
n/n (KpaTKoe coaepKaHue) SR P o § i
E|lE =54 824 3 4 g
AEEEEEE R
SEIEFS8SSE 0 R 8
1. MexaHuka
DOneMeHTbl KMHEMaTUKU. MarepuanbHas Touka. MexaHuueckas
cucrema. Cucrema otcuéra. Ilepemenienue, myTh, CKOpPOCTb,
CpelHssl yTeBasi U CPEHAS CKOPOCTh 10 MEPEMELICHHIO, YCKO-
peHne, TaHreHIMajdbHass 1 HOPMaJIbHAsI COCTABIISIFOLINE YCKOpE-
1 | HMSA, TOJIHOE yCKOpEHHE Tena. YTosl MOBOpoTa. YTIiioBas cko- | 4 2 4 5
pOCTh U yrioBoe yckopeHue. CBA3b MEKIYy BEKTOpaMH JIMHEH-
HBIX M YTJIOBBIX CKOpOCTel U yckopenuid. Ilepuon n gacrora 06-
pameHusi. YpaBHEHUs MOCTYNATEIbHOIO U BPAIaTeIbHOTO JIBH-
KEHUS
JlnHaMuKa MaTepHanbHON TOYKHM M MOCTYNATEIbHOTO JBUKEHUS
’ TBEpaOro Tena. Cuiaa KaKk Mepa MEXaHMYECKOro  B3aMMOJIEH- 4 ) ) 6
CTBUS. SIBIE€HHME MHEPLUU Tella, Macca. 3aKOH COXPaHEHHS Mac-
cel. Cuibl B MEXaHHMKE: CHJIa TPABUTAIMOHHOTO B3aMMOJEH-
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CTBUSI, CUJIA TSXKECTH, CHIIBI TpeHus, cuia ynpyroctu. Jlepopma-
st TBEPAOTO Tella M €ro BUABL ynpyras u Heympyras aedop-
manuu. 3akoH ['yka. 3akonsl HetoToHa. X pusndeckuii CMbICI.

Nmmynsce. Buasl sHeprun. Pabota, momuocts, KITJ[.Bungsr me-
XaHUYECKOM PHEPruu: KUHETHUYECKas, NMOTEHIUalbHAasl, MOJHAas
MexaHudeckas. KoHcepBaTUBHbIE U HEKOHCEPBATHUBHBIC CHIIBL.
CBs3b KOHCEPBAaTUBHON CHIIBI C €€ MOTEHIMAIbHON HEPTHEi.
NmMnynsc MatepuaabHON TOUKH, UMITYJIBC CUCTEMBI MaTepHAallb-
HbIX TO4YeK. IMIysbC CHIIbl. DeMEeHTapHas MEXaHMYECKOH pa-
60oTa cwibl, paboTa MOCTOSHHOM M TEPEMEHHOH cuibl. Mor-
HocTh. KIIJI. BHenHue u BHYTpeHHUE CWIIbL. 3aMKHYTasl MeXa-
HUYECKasl CUCTeMa. 3aKOHbl U3MEHEHUSI U COXPAHEHUSI UMITYJIb-
ca. 3aKOH COXpPaHEHMS U MPEBPAIICHUS YHEPTrUH. 3aKOHBI U3Me-
HEHUsS U COXPAHECHMs IIOJHOM MEXaHUYECKOM SHepruu. Yuap,
BHJIbI YJIAPOB: YIIPYTHA M HEYNPYTUHA yAapbl, aOCOTIOTHO YIpY-
TUil 1 aOCOJIOTHO HEYNPYTUN YaphL.

Mexanuka TBepaoro tena.AOGcomoTHO TBepaoe Teno. [loctymna-
TEJIbHOE W BpAILLATENIbHOE JIBH)KEHHE TBEPAOro Tteyia. MOMEHT
CUJIBL. Y CIIOBHE pAaBHOBECHUS TBEPAOIO Tena. MOMEHT UMITyNbCa.
MowmenT unepuuu Tena. Kunernueckas sHeprus Tena, Bpamiaro-
IIETOCsS BOKPYr HEMOABIKHOW ocu. COOCTBEHHBIE OCH U COO-
CTBEHHBIE MOMEHTBHI MHEepUHUH TBEpAoro tena. Teopema Ilrei-
Hepa. CoOCTBEHHBIE MOMEHTHI WHEPIHMH HEKOTOPBIX OJHOPOJ-
HbIX Ten. Teopema Kénura. 3aKkoHbI U3MEHEHUS U COXPAaHEHHUS
MOMEHTa HMITYJIbCA MEXaHWYECKOM cucteMbl Tena. OCHOBHOE
ypaBHEHUE JAMHAMUKHU BpalIaTeIbHOTO JBUXKEHUS TBEPAOTO Te-
Ja.

2. Mexannueckue Kojie0aHus 1 BOJIHEI

Mexanndeckue konebanus. Komebanus, Buasl konebanuii. ["ap-
MoHn4eckue kosiebanus. [uddepeHunansHoe ypaBHEHUE rap-
MOHHUYECKUX KOJeOaHuil u ero pemienue. ['paduk rapmMoHHYeE-
ckux kosnebanuii. [lonstue 06 ammnuTyze, yacrore, ¢ase, nepu-
one. luddepennnansHoe ypaBHeHHE CBOOOJHBIX 3aTyXarOIIMX
KosiebaHuii u ero pemieHue. 'papuk 3aTyxaronmx KojieOaHuil.
[Tonsitne o ko3 duieHTe 3aTyxaHus, 1eKPEeMEeHTE U Jorapud-
MHYECKOM JIEKPEMEHTE 3aTyXaHHus, BpEMEHHU pelaKcaluu U J00-
POTHOCTH K0JIeOaTEIbHON CHCTEMBI.

Mexanudeckue kosiebanus. BweiHyX)neHHbIe KoyieOanHus. Jlnd-
depeHnanbHOe YpaBHEHHE BBIHYKICHHBIX KOJICOAHWA M €ro
peuienne. [lonsitue o pesonance. [lonaTne o MasTHHKax: Mare-
MaTHYEeCKHH, (Ppu3nueckuii, 0O0POTHBII M MPYKXUHHBIN MasTHU-
ku. [lepropl MasbIx KojaeOaHu I THX MasSTHUKOB.

MexaHudeckue M 3IIEKTpOMarHUTHbIe Kosebanus. CloxeHue
rapMOHUYECKUX KoJeOaHMH OAHOrO HampaBieHus. Meron Bek-
TOpHBIX auarpamm. buenus. CnoxeHue JByX B3aMMHO IEPIIEH-
JUKYJSIPHBIX rapMoHHMYeckux koseOanus. durypsr Jluccaxy.
BoiHyxeHHble 3nekTpuyeckre kojebanus. IlepeMeHHBIH TOK.
KBa3ucranuonapuele Toku. CBoOOAHbBIE KOJeOaHUsI B KOHTYpe
0€3 aKTHUBHOTO CONPOTUBJICHUSI.

VYnpyrue BonHbl. Mexanuyeckass BojHa. [lomepeunsie u mpo-
JOJIbHBIC BOJIHBI. cDpOHT BOJIHBI, BOJIHOBAasd IMOBCPXHOCTDH, ITOHS-
THe 0 Oerymei u crtosiuert BostHe. [nockue u cepruueckre BoI-
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Hbl. JlIMHA BOJHBI, IEPUOJ U 4ACTOTA BOJIHBI. BOIHOBOE 4muCIO.
HuddepennnansHoe ypaBHEHHE BOJIHBI (BOJTHOBOE ypaBHEHHE).
VYpaBHEHHsI TUIOCKOW OeryIlie He3aTyXarolled rapMOHHYECKOM
BOJIHBL. YpaBHEHHsI cQepruecKkoil Oerymeil rapMOHHYECKOi
BOJIHBI. YpaBHEHHE CTOsiY€l BOJIHBI. [IOHSTHE O MYy4YHOCTAX M
y351ax ctosueld BosiHbL. [loHsATHE O TpyNmOBOM U (ha30BOM CKO-
poctu BoaH. Jlucmepcusi BonH. CKOpOCTH pacnpoOCTpaHEHUS
BOJIH B Pa3JIMYHBIX CpeaxX. 3BYKOBBIE BOJIHBI.

3. MonexynspHas Gpu3nka 1 TepMOJUHAMUKA

OcCHOBHBIE 3aKOHBI HJEANBHOTO Ta3a. OCHOBHBIE MOJOXKECHHS
MKT. TepmoaunHamuveckue mnapameTpsl (00beM, IgaBJICHHE,
temneparypa). neanpuelii ra3. OCHOBHBIE YpaBHEHHE MOJIEKY-
TS pHO-KUHETHYEeCKON Teopuu. CteneHu cBo0oabl Mojiekyi. Pac-
MpeJielICHHe YHEPrUM MO CTENeHsM CBOOOIbI. MaKCBEIUIOBCKOE
pacmpeneneHre MOJEKyJl 1o cKopocTsM. bapomerpuueckas
dopmyna. bonblIMaHOBCKOE pacmpeeicHHe YacTHIl B MTOTCHIIH-
anpHOM Tosie. MneanbHblid Ta3. M3omnponecchl: n30TepMHUUECKUN,
n300apUUECKUi, N30XOpUYECKUH, aauabaTHBIN, MOJUTPOIHBIMH.
YpaBHeHUs] COCTOSHUSI UaealbHOTO ra3a. CMech UIealbHbBIX Ta-
30B. 3aK0H JlalbTOHA JIJIT CMECH T'a30B.

10

SBnenus neperoca. IHPeKTUBHBINA AUAMETP MOJIEKYJIbl. Yucio
CTOJIKHOBEHHUH M CpelHss JyInHA CBOOOIHOTO MpoOera MOJICKYII.
SBnenne mepeHoca B raszax: aud@dysus, TEMIOMPOBOIHOCTD,
BA3KOCTb. 3aKoHbl Puka, Pypbe u HproToHA.

11

OCHOBBI TEpMOJMHAMUKH. BHYTpeHHsIs1 SHEPTUs cucTeMbl. PaboTa
uaeanbHoro raza. KonuuectBo Temnotel. TemnoéMKocTs U e€ Bu-
nbl. [IepBoe Hayasi0 TEPMOJIMHAMUKY U €r0 IPUMEHEHUE K pa3-
JUYHBIM r3ompoieccaM. Pabota, coBepiaemasi Ta3oM B U30IPO-
1eccax.

12

OcHoBbl TepmonuHaMuku. Kpyrosele, HeoOpaTuMble U o0OpaTH-
Mble mpouecchl. [IpsiMoii u 0OpaTHBI TEPMOAMHAMUYECKUN
uukia. [Tpunnun peiictBus termoBod MammH. KITJ[ TeruioBoit
MamHbl. UneansHas temioBas mamuHa Kapao u e€ KITJ[. Dn-
tponus. HepaBencrBo Knaysuyca. Bropoe Hauamo tepmoanHa-
MHKHU U €r0 CTaTUCTHYECKU cMmbIci. Teopema HepHcra.

13

PeanbHble raspl, KUAKOCTH M TBEpPIbIE Teja. PeanbHble rasbl.
VYpaBnenue Ban-nep-Baanbca u ero ananus. M3otepMmbl naeaib-
HOTO U peanbHOro rasza. Kputudeckoe cocrosinue. BHyTpeHHssS
SHEPrus peajabHoro raza. CxuKeHue ra3os.

BCET'O

34

17

17

52

Kypc 1 Cemectp 2

1. DeKTpuYecTBO U MarHETU3M

DNEeKTpUUYECKOE I0JIE B BaKyyMe. DJIEKTPUUECKOE T0JIE, Er0 Oc-
HOBHBIE€ CBOMCTBA. DJEKTPOCTATUYECKOE T0JIE U €r0 XapaKTepH-
ctuku. I'paduyeckoe nzo0paskeHHe IEKTPOCTATHIECKOTO TIOJIS.
Toueunslil snekTpudeckuil 3apsan. 3akoH Kynona. [Tpunuun cy-
NEPNO3ULINN Ul AJIEKTpocTaTnyeckux noneu. IToreHunanbHas
SHEPIUsl 3JEKTPOCTATUYECKOrO B3aMMOJEHCTBHS JIBYX TOYEY-
HBIX 3apsI/I0B, CUCTEMBI TOYCUHBIX 3apsioB. PaboTta snekrpocra-
TAYECKOI0 MOJIA MO MEPEMEIICHUI0 TOYEYHOro 3apsana. Llupky-
nsauus Bekropa E anexrpocrarnueckoro noss. Ilotok Bekropa E.
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Teopema ["aycca a1 371€KTPOCTaTUYECKOTO MOJISI HETTOABUKHBIX
3apsi/IoB B BaKyyMme. DJIEKTPUUYECKUN TUIonb. HanpsokeHHOCTD U
MOTEHIMA] TOYEYHOT'O TUITOJS.

DneKkTpuyeckoe mnosie B Bemiectse.llosisipHble 1 HEMOSPHBIE MO-
nexynsl. [longpuzanus qusnekTpukoB. [lone BHyTpH TU3JIEKTPH-
ka. Cerneroanekpuku. OObEMHBIE ¥ TIOBEPXHOCTHBIE CBSI3aHHBIC
3apsiabl. BeKTop aneKTprudeckoro cMeuieHus. Y cJoBUs Ha TpaHu-
e ABYX JUANIEKTPUKOB CHIIbI, IEUCTBYIOIIME HA 3apsij B IUDJICK-
Tpuke. PaBHOBecue 3apsa10B Ha mpoBoaHKKe. [I[poBOIHUKH BO
BHEIIIHEM 3JIEKTPUUYECKOM T0JIe. DIEKTPOEMKOCTh. DHEpPrus 3a-
psxeHHOro nmpoBoaHuka. KonaeHncatopsl. DHeprus 3apspkeHHOTO
KOHJIeHcaTopa. Buibl coelMHEeHNs] KOHASHCATOPOB.

ITOCTOSIHHBIN AJIEKTPUYECKUN TOK. DJIEKTPUUECKUU TOK, BHJIBI
ANEKTPUUYECKOTO TOKA M €ro OCHOBHBIE XapaKTEPUCTHKU.
Hanpspokenue, 9/1C. ConpoTuBiieHHE U YAEIbHOE CONMPOTHUBIIE-
HHEe. 3aBUCHUMOCTh CONPOTUBJICHUA MCTAJUIMYCCKOI'0 IMPOBOJHU-
Ka OT €ero TeOMETPUYECKUX Pa3MEpPOB U TemriepaTypbl. Buasr co-
CAWHCHHUA NPOBOAHHKOB: MOCICAOBATCIBHOC W IApaJJICIIBHOC.
3akonsl OMma u JIxoyns-JIlenna. Pabora u MOIIHOCTD JIEKTPH-
yeckoro Toka. [IpaBuna Kupxroda mmis pacyera sneKTprHUeCKUX
reneil HOCTOIHHOIO TOKA.

DNEeKTpUYecKHe TOKM B METalllaX, BaKyyMe M razax. JDJIEeKTpHU-
YyecKUil TOK B MeTautax. OCHOBHBIE MOJIOKEHHS KJIACCHYECKOU
AJIEKTPOHHON TEOPUH MPOBOJUMOCTH MeTalioB. Pabora BhIxoaa
3JIEKTPOHOB U3 METa/ljla. DMHUCCHOHHBIE siBJIeHHs. OTiInuue To-
KOB TNPOBOJAMMOCTH B METANIMYECKHX MPOBOJHMKAX, ra3ax U
AJIEKTPOJIUTAX. DJIEKTPUUYECKUM TOK B BAKyyMe. DIEKTPUUECKUI
TOK B razax. BonbTammepHass XapakKT€pUCTHKA Ta30pa3psiAHON
TpyOku. CaMOCTOSTENBHBIA M HECAMOCTOSTEIbHBINA pa3psiIbl.
Tunel caMOCTOSITENIbHBIX Pa3psAaoB. TOKM B KUIAKOCTAX. 3aKOHBI
®dapazes 1 TOKa B AJIEKTPOJIUTAX.

MarnutHoe 1oJsie B BakyyMe.MarHuTHoe IoJie, €r0 OCHOBHBIE
CBOMCTBa M XapaKTepUCTHKHU. | paduueckoe m300pakeHne mar-
HUTHOro mojs. IIoTOk BekTOpa MarHUTHOW MHAYKLIUHU. 3aKOH
bno-Cagapa-Jlamnaca. [IpuHuun cynepno3uimu Ajisi MarHUTHBIX
nosedi. Cunbl Amnepa u Jlopenna. B3zaumoneiictBue nByx mna-
paJUIeNIbHBIX MPOBOJHHUKOB € TOKOM. MAarHuTHBIM MeXaHUYe-
CKMH MOMEHT KOHTypa C TOKOM B MarHUTHOM moJje. [loreHnu-
ajbHasl SHEpPrusi KOHTypa ¢ TOKOM B MarHUTHOM noie. L{upky-
1M BekTopa B. 3akoH MosIHOTO TOKa JUIsl MAarHUTHOTO 10JIS B
Bakyyme. [loTok Bektopa B.

MarnutHoe 1oe B BCIJ_ICCTBG.MaFHI/ITOMexaHI/I‘{eCKI/IC ABJICHUS.
Buapsl marmetrunkoB. Jluamaruetusm. Ilapamarnetusm. deppo-
Margetu3sM. HamarHmyusaHume MarHeTHKa. HaHpH)KeHHOCTL
MarHUTHOTO MoJisl. BelunciaeHue mojsi B MarHeTHKax. Y CIOBUS
Ha I'paHUIC IBYX MAarHCTHUKOB.

SIBnenue anekTpoMarHuTHOM HHAYKIMHU. OnbiTel Papanes. SB-
JIEHHUE 3JIEKTPOMAarHMTHOM UHAYKIUH. 3aKoH Dapajes s dJIeK-
TpoMarHuTHOM MHAyKuuu. IIpaswio Jlenuna. fIBnenue camous-
JTYKIMU U B3aUMHOW MHAYKUHUH. HAYKTHUBHOCTh KOHTYpa U CO-
JIEHOU1a. DHEPrusi MarHUTHOTO TOJII KOHTYpa C TOKOM U COJie-
HOMA.




OcHOBBI TeOpuKM MakcBesa Jijist 3JIEKTPOMarauTHoro noJist. Tok
cMenieHus. BuxpeBoe anekrpuueckoe nojue. YpasHeHus Makc-
BeJUla B WMHTErpaibHOU U muddepennuanpaon Gopme. Ux du-
3UYECKUU CMBICIL.

2. Ontuka

OnemMeHTbl reoMeTpudeckoid ontuku. CBeToBOil MmoTok. PoTo-
METPUYECKHE BEJIMYMHBI U equHUIIBL. CBeToBast BoiHa. OTpaxe-
HUE U MPEJIOMJIEHHE IJIOCKOW BOJIHBI Ha IPaHMIIE JBYX JUAJICK-
TPUKOB. 3aKOHbl T€OMETPUYECKOM ONTHKH. SBICHHE MOJHOTO
BHYTPEHHETO OTpa)keHus. TOHKas JINH3A.

10

DJleMeHTbl BOJTHOBOM onTuUKU. BomHoBas ontuka. [lpuHuun
Ioifrenca. SIsnenune untepdepeHuuu ceera. MoHOXpoMaTHye-
CKHE€ U KOTE€PEHTHbIE CBETOBbIE BOJIHBI. ONTHYECKas AJTUHA TyTH
CBETOBOTO Jiy4a. Y CJIOBHUS MaKCUMyMa U MUHMMYMa IIPU UHTEP-
depenmun cBeta. CrocoObl MONYYEHUS] KOTEPEHTHOTO CBETA.
Omnpit FOHTa. MHTepdepeHIus cBeTa B TOHKHUX TUIEHKAX: MOJIOCH
paBHOTO HaKJIOHA U paBHOMW ToaMHbL. Konbsiia HeroToHa.

11

DJIeMEHTHI BOJTHOBOW oNnTHKHU. SIBieHue mudpaknuu ceera. [(u-
¢pakuusa Openens u @paynrodepa. [Ipunuun [roiirenca - Ope-
Hensi. Meton 308 @penensa. qudpakmus OpeHens Ha HEOOIb-
IIOM KpYyTJIoM oTBepcTur u aucke. Audpaxmus Opaynrodepa Ha
OJTHOW W MHOTHX HIeJsIX. DopMyinbl AU PaKIIMOHHON PEIICTKH.

12

3HGM€HTBI BOHHOBOﬁ OIITUKHU. HBHGHI/IC HOHﬂpHBaHHH CBfETa.
EcrecTBeHHBI W TOJISIPU30BaHHBIN CBET. BuIbl mosisipu3anum.
Crenenp nonspuzanu. CriocoObl MOMy4YeHUs JTUHEHHO MOJISpU-
30BaHHOTO CBETA: MPU OTPAKECHUH OT TPAHUIIBI ABYX TUAJICKTPH-
KOB, ABJICHUC HBOﬁHOFO Hy‘-IereJIOMHeHI/ISI, SIBJICHUC HHHGP'IHOFO
IUXpousma. 3akoH Maioca.

3. KBanToBas ¢usuka

13

Crtpoenue aroma. Moaemu atomoB Tomcona u Pezepdopna. JIu-
HEMYaThli CIIEKTp aToma Bojgopoza. Teopus atoma Boxopoa 1o
bopy. [Toctynarsl bopa. OnbiTel ®panka u ['epia.

14

KBanroBas npupona uznyuyenus. TernoBoe uznydenue. OCHOB-
HbIE XapaKTEPUCTUKH TEIUIOBOrO M3NyueHus. Mojaens abcomoT-
HO 4YepHOro Tena. KpuBbie TEmIoBOro u3imydeHus: abCOIOTHO
YEepHOTro Teya. 3aKOHbI TeruioBoro u3nydenus: Kupxroda, Cre-
dana-bonsiimana, Buna, Panes-/xunca, [1nanka.

15

B3anMoneiicTBHe AIEKTPOMAarHUTHOTO U3ITYyUCHHUS C BEIIECTBOM.
KBantoBeie siBnenus B ontuke. SBnenue dortodrddexra u ero
Bunbl. Dddexkr Komnrona. 3akonsl BHemHero ¢oTtodddekra.
VYpaBuenue DiHmTeHa 1 QoTorddekra. [lonstue o padore
BBIXOJ1a M KpacHo# rpanunie Gporoaddexra. J/laBnenue cera.

16

DOneMeHTbl KBaHTOBOM MexaHMKH. KopmycKymsipHO- BOJHOBOM
Jlyalnu3M CBOMCTB BemecTBa. Bonubl ne bpoitnsg. CooTHomeHUs
HeonpeaeneHHocTe. BomHoBas ¢pyHKIMs U €€ CTaTUCTUYECKHMA
cMbIc. BpemenHoe u cranmonapHoe ypaHeHus I[lIpegunrepa.
Yactuna B ame. [IpoxoxkaeHue 4acTULBI CKBO3b IOTEHLHANIb-
HBI 6apbep. TyHHEbHBIN 3P deKT.

17

DJIEMEHTHI KBAHTOBOM MEXaHUKU. ATOM BOJIOpOJa B KBAHTOBOM
Mexanuke. CnuH 3iekTpoHa. CIUHOBOE KBAHTOBOE YHCIIO.
[Tpunnun Ilaynu. Pacnipenenenue 3J1eKTPOHOB B aTOME 110 SHEp-
FETUYECKUM COCTOSTHUSIM. MOJIEKYJbl: XUMUYECKUE CBSA3H, MO-

8




HSITUE 00 PHEPTeTUYECKUX YPOBHSX.

18

OneMeHTsl Qu3nKu TBeproro Tena.Kpucrammmueckas pemerka.
Nnpexcsl Musiepa. KBantoBast Teopusi CBOOOAHBIX JIEKTPOHOB
B MeTajuie. DJEKTPOHHBIA Tra3. DHEPreTUYECKUe 30HbI. DJIEK-
TPONPOBOAHOCTh MeETAIOB. (CBEPXIPOBOJIMUMOCTh. DIEKTPO-
IIPOBOJAHOCTD TOJYNPOBOJHUKOB. KOHTAaKTHBIE M TEPMODJIEK-
Tpudeckue sBreHus.Padora Beixona. TepMosneKkTpoHHAas! SMuUC-
cusl. DNEeKTpOHHbIE JaMIbl. KOHTakTHAs pa3HOCTH MOTEHIMAJIOB.
Tepmoanexrpuyeckue sBiaeHUs. [101ynpoBOJHUKOBBIE JUOABI U
TPUOJBL.

4. SInepHas Qusmnka

19

DneMEHTBl aTOMHOTO fJpa. SIBieHHe paguoaKTUBHOCTH. ATOM-
HOE SIIPO, €r0 COCTaB M OCHOBHBIC XapaKTEPHUCTHKHU. JledekT
MacCChI 1 BHGpFI/ISI CBs3H1 ﬁnpa. CHI/IH ;mpa " cro MAarHUTHBIN MO-
MEHT. SnepHbie cuwibl. Moaenu siapa. PagmoakTuBHOE M3Iyde-
HUE U €r0 BUJbL. 3aKOHBl PAJUOAKTUBHOrO pacnaaa. Meromabl
HAOJIOZICHUSI U PETHCTPALINMA PATUOAKTUBHBIX MU3yUCHUH M Ya-
CTHUII. ﬂI[GpHI:Ie peaKLII/II/I 1 UX OCHOBHBIC THUIIBI. PeaKI_II/ISI CHUHTC-
3a aTOMHBIX SIJIEP.

20

Buael B3anMOAEMCTBHIM M KJIACChl 3JIEMEHTapHBIX yacTuil. Me-
TOABl PErHCTPAllMM DJIEMEHTApHBIX YacTul. WM3ortonmueckuii
cnuH. Ctpannblie yactuibl. Cnaboe B3anmoaericteue. Hecoxpa-
HEHHE YETHOCTH B C1aObIx B3ammonaencTeusax. Heiitpuno. Kean-
TOBas 3JeKTpoauHamMuka. CuiabHOE (LIBETHOE) B3aUMOJEHCTBUE.
Onektpocnaboe B3aumoaeiicTBrue. CucTeMaTHKa 3JIEMEHTAPHBIX
yactul. KBapku.

BCET'O

34

17

17

52

4.2. Conep:xanue NPaKTUYIECKUX (CEMUHAPCKUX) 3aHATHIA

/o

HaumenoBanue pas-
JAcj1a JUCHUITIIMHBI

Tema mpakTHUecKoro (CeMHHAPCKOTO) 3aHATHS

K-Bo
4acoB
CPC

Cemectp Nel

Mexanuka

Kunemaruka n JAUHAMHKA NOCTYNATCIIbHOT'O IBUKCHU A

Mexanuka

Kunemarnka u JUHAMHKa BpalllaTCJIbHOI'O0 ABUKCHMS.

Mexanuka

Mexannueckas paboTa, MOIITHOCTh. 3aKOHBI COXPaHE-
HUA U NBMCHCHUA B MECXAaHUKE.

Mexanuka

MexaHuKa TBEpJIOTO Tesa

[ J (%) N[ —

Konebauus v BOJIHBI

Mexanuueckue Kojebanus. Ypyriue BOJHBI

NN N[N

(o)}

MonekynsapHas
¢u3uKa u Tepmo-
JTMHAMHUKa

3aKOHBI HIEATHHOTO ra3a.

Monexynsp. pusuka
Y TEPMOJJTHAMHKA

OcHoBbl TepmoauHamMuku. IlepBoe Havano TepMoau-
HAaMHUKHU.

Monexkynsp. pusnka
Y TEPMOJMTHAMHKA

Teruoeie mammnbl. [ukin Kapho.

Monexyi. puzuka
Y TEPMOJMHAMHKA

OHTponus. YpaBHEHHE PEaIbHOIO Ta3a.

NTOI'O:

17

17




Cemectp Ne 2

1 DJIEKTPUYECTBO U | DIIEKTPUUECKOE MOJI€ B BaKyyMe€ M BEUIECTBE. 3aKOH ) )
MarHeTu3mM Kynona. Hanpspkennocts. [lorennuan.
) DJEKTPUYECTBO U | DIIEKTPUUECKOE MOJI€ B BaKyyMe€ M BELIECTBE. 3aKOH ) )
MAarHeTu3M Kynona. Teopema I"aycca.
[TocrosiHHbIN AnekTpuueckuid Tok. [IpaBuma Kupxro-
3 DTIEKTPHIECTEO o ¢a. DnexTpuyeckre TOKM B METajulaX, BAKyyMe U ra- | 2 2
MarHeTu3m
3ax
4 OnexTpuuecTBO U | MarHuTHOe 1oje B BaKyyMe M BellleCcTBE. 3aKoH buo- ) )
MarHeTu3mM Casapa-Jlannaca. Cuiibsl Amniepa u JlopeHna.
S — SIBneHue 3IIEKTPOMAarHuTHOM _HHIYKIHH 3akoH Papa-
5 e Il DJIEKTPOMAarHuTHOW uWHAyknuu. IIpaBuio 2 2
MarHeTu3m
JleHua. SBieHne caMOMHIYKIIMU
6 | Kone6amus u BosHeL DneKTpOMarHUTHbIE KOJIeOaHuMsl. ) )
DJIEKTPOMArHUTHBIE BOJIHBI
7 | OnTuka ['eomeTpuyeckas ¥ BOJHOBAs ONTHUKA 2 2
8 | KanroBas ¢usuka | Ctpoenue atoma. KBaHTOBas mpupoaa U3J1ydeHHs 2 2
9 | Sepnas dusmxa SIBnenune paaroakTUBHOCTHU. JleeKT Macchl U SHEPTHUs 1 1
CBSI3U sipa. 3aKOH PaJMOAKTUBHOTO pacrajia
HNTOTO: 17 17
BCETO: 34 34
4.3. Copepxanue J1a00paATOPHBIX 3aHATHI
K-Bo | K-BO
Ne HanmenoBanue
T —— Tema nabopaTopHOTO 3aHATUS ya- | 4acoB
coB | CPC
Cemectp Ne 1
1 0-1: O6paboTka pe3yabTaTOB GU3HIECKOTO IKC- 4 4
MepUMEHTA
Hunamuka  matepu- | 1-1: Onpenenenne MOMEHTA MHEPLIUM TEJT Bpallie-
2 | anpHOM TOYKM M TMO- | HUA WA
CTynaTeilbHOro JBH- | 1-2: M3ydeHne 3aKOHOB BpallaTE€IbHOIO IBUMKE-
JKEHUS TBEPJOro Teaa | HUS WIH 3 3
1-3. MastHuk Makcsemna" W
1-4: OnpenesieHre MOMEHTA UHEPLIMU TEJ Bpallle-
HUs
3 |Mmnynsc. Bunel anep- | 1-5: Coynapenue mapos UIn
ruu. PaGota,MontHOCTh, | 1-6: 3yueHne 6aimcTUIecKoro MasiTHIKA 2 2
KII.
4 | MexaHnuka TBEPAOTO 1-11 v Onpenenenrie MOAYJISA CBUTA C TTIOMOIIIBIO
Tena MPY>KUHHOTO MAsITHUKA WA ) )
1-11: Onpenenenrie MOAYs CIBUTA MPU TOMOIIMN
KPYTHJIBHBIX KOJICOAHU.
5 | Mexanudeckue kojie- | 1-8: M3ydeHue 3akoHOB KoJieOaHUsT MaTeMaTuye-
OaHMsI U ynpyTue CKOTO ¥ (PM3UYECKOTO MAITHUKOB HIIN
BOJIHBI 1 — 9: Onpeneneaue coOOCTBEHHOTO MOMEHTA HHEP-
IIUU TNl METOJ0OM (PU3HUECKOTO MasiTHHKA 2 2
WIH
1 — 12: 3yueHne 3ByKOBBIX KOJeOaHHI C TIOMO-
IO 3JIEKTPOHHOTO ocumuiorpada.
6 | OCHOBHBIE 3aKOHBI 2-4: Onpenenenne K03PGUIMEHTA BI3KOCTH Me- 2 2
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HACAJIbHOTIO Ira3a

TonoM CtoKkca. WA
2-5(H): Onpenenenne koappuIMeHTa BI3KOCTH
BO3/lyXa KaOMUIIPHBIM METOJIOM

IIepBoe Havao Tep-

2-2: OnpeneneHne OTHOLIEHUS TEIUNIOEMKOCTEN

MOJUHAMUKH U €T0 ra3os WIH ) )
IIPUMEHEHHUE K U30- 2-6(H): Onpenenenne yneapHOU TEIIOTHI KpU-
npoleccam CTAJUIM3ALIUU 0JI0Ba
HUTOTO: | 17 17
Cemectp No 2
OnexTpuueckoe nosie | 3-2:M3ydeHue 31eKTPOHHOTO ocuuiuiorpada
B BaKyyMe U B Bellle- WIN
CTBE 3-3: HccnenoBanue 3J€KTPUUECKOTO OIS C T0- ) )
MOIIBIO JEKTPOJUTUUECKON BaHHBI  MJIH
3-5: Onpenenenne EMKOCTH KOHAEHCATOPOB C I10-
MOLIbI0 0AJNIMCTUYECKOI0 TaJlbBaHOMETPA
[TocTosHHBIM 1EK- 3—1: HM3ydeHue SIEKTPOU3MEPUTEIBHBIX MPUOO-
TPUYECKUN TOK poB W 4 4
3—7: N3MepeHue UIEKTPOABMKYILIUX CHJ TajibBa-
HUYECKUX JIEMEHTOB METO/I0M KOMIECHCALIMH.
MaruauTHoe noe. 3—10: Onpenenenue yAaenabHOTO 3apsia AIEKTPOHA
SBnenue JIEKTPO- | METOJIOM MarHeTpoHa WIn
MarHUTHOM  MHAYK- | 3-12: OmnpeneneHne TOPU3OHTAIBHOM COCTaBIIsA-
IIUH. IOIIEeH HANpsKEHHOCTH MAarHUTHOTO TOJS 3eMIIU ) )
WIn
5-5: Ompenenenue Ttemmepatypbl Kiopu deppo-
MarHeTHKa WIH
5-6: Uzyuyenue r¢dexra Xomna.
OneKTpOMarHuTHbIE 3-9: IlpoBepka 3akoHa OMa JuIsl LIENH IEPEMEHHO-
KOJIeOaHusI. [Tepe- | ro Toka WU 3 3
MEHHBII TOK 3-11: M3y4yeHue 3aTyxaomux KoJieOaHu.
HNurepdepentus cera | 4-2: OmnpeneneHue paadyca KPUBU3HBI TIIIOCKO-
Judpaxkius csera. BBIITYKJIOW JIMH3BI C IIOMOIIBIO Kojell HeroToHa
[Tonsipuzanus ceera. 1503054 ) )
B3anmoperictsue 4-3: N3ydyenue nudpakiOHHON PEIIETKA  WITH
3JIEKTPOMAarHUTHBIX 4-5: ITpoBepka 3akoHa Mastoca
BOJIH C BEIIECTBOM.
KBanToBass mnpupona | 4-7: Omnpenenenne  mnoctositHHOW — Credana-
U3ITy4EHUs Bonbumana WA ) )
4-8: OmnpITHas MPOBEpPKa 3aKOHOB BHEMIHETo (o-
To3(dekra.
Onementsl  Qusuku | 5-1: Onpenenenue Tua u nepuoaa Kpucrainye-
TBEPAOrO TENA CKOH peméTKy BEmecTBa METOIOM TUGPAKIIUN
JJIEKTPOHOB 170 %1
5-9u: N3yueHue nonynpoBOAHUKOBOIO JUOJA 2 2
5-7u: M3yueHnue TemnepaTypHOl 3aBUCUMOCTH
COIPOTHUBIIEHUS NIOJYIIPOBOJHUKOB U OIIpeEe-
HUE SHEPrHM aKTUBAIMH.
NTOro: | 17 17
BCEI'O: | 34 34

4.4. Conep:xaHue KypcoBOI0 MpPoeKTa/padoTsbl
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He npexycMoTpeHO yueOHbIM TUIAHOM

4.5. Conep:xxaHue pacyeTHO-rpagpu4ecKoro 3aaHusl,
UHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUI

Odopmiienne pacuerHo-rpagpuueckoro 3aganus. PI'3 npenocrapnsercs npemno-
JaBaTeIIo JUIsl MPOBEPKU HAa OYMaXKHBIX JICTax B opmare A4 M B TETPaIu.

[Tpu BeimonHenuun PI'3 ctyaeHTy HEOOXOAUMO PYKOBOJCTBOBATHCS CIEAYIOUIUMU
npaBUIaMu:

1. TuTynbHBINA JTUCT UK OOJIOKKY TETpaad HEOOXOAUMO MOJIMUCATH MO CIEAYI0-
nemMy o0pasity:

Crynent BI'TY um. B.I'. lllyxoBa
Anpgpees W.I1., rpynma HA -11
PI'3 Nel

2. PI'3 BemonnstoTca yepHunamu. Kaxnad 3agaya JOJKHA HAYMHATHCA C HOBOM
CTpaHMIIBL. Y CIIOBHSI 337124 MEPEMUCHIBAIOTCS 0€3 COKpaIeHUH.

3. PemieHust 1OMKHBI COMPOBOXKIATHCS MOSICHEHUSAMHU, PACKPbIBAIOIIUMU (hr3nye-
CKHMI CMBICIT MPUMEHSIEMBIX (DOPMYJT HIIA 3aKOHOB.

4. HeoOxoIMMO peluTh 3a7a4y B 00IIEM BUJE, T.€. BBIPA3UTh UCKOMYIO BEJIMUUHY
yepe3 OyKBEHHbIE 0003HAUEHUS] BEIMYMH, 33/IaHHBIX B YCJIOBUU 3aJaUH.

5. IloacTaBuTh B OKOHYATENbHYIO (HOPMYJYy BCE BEIMYMHBI, BHIPAXKEHHBIE B CH-
cteme CH. [Ipon3Bectu BHIYUCICHUSI U 3aIIUCATh OTBET.

Cpok cnauu PI'3 onpezensercs npenoaaBaTesieMm.

Tunosvie sapuanmul 3a0anull
PI'3 Ne 1

1.CxytafpIBaloTCsl 1Ba TapMOHHYECKMX KOJICOAHUS OJUHAKOBOM 4YacTOTBI M OJUHAKOBOTO
HanpasneHus: X1=Al*cos(W*t+pul) u X2=A2*cos(W*t+du2). Hauepturs BEKTOpHYIO IHUa-
rpamMmy Ui MOMeHTa BpeMmeHH t=0. OnpenenuTh aHATUTHYECKYI0 aMIUTUTYy A ¥ HadaJIbHYIO
dazy ¢u pesynprupyromero koiebanus. OTIoxuth Au ¢u Ha BEKTOpHOU amarpamme. Haiitu
ypaBHEHHUE PE3yIbTUPYIOMIETO KojaeOaHus (B TPUTOHOMETpHUECKOU (opMe uepe3 KOCHHYC). 3a-
Jady pemmTh A AByX ciydaeB: 1)Al=lcem, ¢ul=pi/3; A2=2cm, ¢u2=5%pi/6; 2)Al=lcwm,
bul=2%pi/3; A2=1cm,pu2=7*pi/6.

2. Komera nBmxkercss Bokpyr CosiHIIA MO 3JUIMIICY C AKCUEHTpucuteToMm, paBHoM 0,6. Bo
CKOJIbKO pa3 JIMHEHHasi CKOPOCTh KOMETHI B Onmxaiinieit k COMHIly TOuke OpOHUTHI OO0JIbIIIe, YeM
B HanOosiee yaa€HHON?

3. OU3NYECKU MAasTHUK TPEICTaBIsIeT COOOH TOHKHI OJHO-
POIHBIN CTEPKEHb MAacCCOM M € YKPEIUICHHBIM Ha HEM JBYMsI MaJ€Hb-
KHMH [IapuKaMu MaccamMu m U 2m. MasSTHHK coBepIIaeT KoJieOaHus
OKOJIO TOPU3OHTAIBHOM  OCH, mpoxoasuied yepe3 Touky O Ha
crepxHe. OnpenenuTh 4acTOTy HIO TapMOHUYECKUX KojeOaHui Mma-
STHUKA IS ciaydaeB a,0,B,r. [nmuHa crepxus L=1M. lllapuku pac-
CMaTPHUBATh KaK MaTepUAIbHBIE TOUKH.

4. Touka JBWKETCA II0 MPSAMOU COTJIacHO ypaBHeHHUIO X=A*t+B*t**3, rme A=6m/c, B= -
0.125m/c**3. Onpenenuth CpPeAHIOI MYTEBYIO CKOPOCTh TOYKH B MHTEpBAIe BpeMEHH OT t1=2c
1o t2= 6c.

S. Touka coBepuiaer rapmoHudeckoe konebanue. [lepuon konebanmit T=2 c, ammuTyaa
A=50 MM, HavanpHas ¢aza ¢u=0. Haiit ckopocth V TOYKM B MOMEHT BpPEMEHH, KOTJa CMe-
IIEHHE TOYKM OT IIOJIO)KEHUsI PABHOBECUS X=25 MM.
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6. Nneaneubiii ra3 coBepmaer 1ukia Kapuo. Temmneparypa T2 oxnagutens paBHa 290
K. Bo ckonbko pa3 yBennuutcs KIIJ] nukna, ecnu temmepaTypa HarpeBaTels noBbicurces ot T1
=400 K no T1=600 K?

7. [Ipu n30XOpHOM HarpeBaHHM KHcIOopoja oobeMoM 50 1 gaBneHue u3MeHwioch Ha 0,5
MITa. HaliTh KOJIMYECTBO TEIJIOTHI, COOOIICHHOE Ta3y.

8.Kakyro Temmeparypy MMEIOT 2T a30Ta, 3aHMMaroIero oorem 820cM**3 npu naBnenuu B 2atm?

9. I'az maccoii 58.5r Haxomurcs B cocyne BMeCTMMOCTbIO 5i. KoHueHTpauus Monexyin
raza pasHa 2.2*10**26 m**(-3). Kako#i 3To raz?
10. JIBa pasM4YHBIX Ta3a, U3 KOTOPBIX OJUH OJAHOATOMHBIN, a APYrOM JBYXaTOMHBIM, HaXo-

JATCS TIPW  OJMHAKOBOM TeMIlepaType W 3aHMMAIOT OJWHAKOBBIA 00beM. ['a3bl C:KMMArOTCs
annadaTUYecKu Tak, 4To 00beM MX yMEHbIIAaeTcs B JBa pas3a. Kakoil u3 ra3oB Harpeercs
OOJIBITIE M BO CKOJIBKO pa3?

11.  ToHkuii cTepkeHb AIMHOH 12 cM 3apspkeH ¢ auHeitHoi mioTHocThio 200 HK/M. Haiitu
HaMpsHKEHHOCTh AJIEKTPUYECKOIO IOJIS B TOUKE, HAXOJIIEHCS Ha PACCTOSHUU 5 CM OT CTEPKHS
IIPOTUB €r0 CEPEIUHBI.

12.  Konaencarop snekrpoeMKocTbio 0,6 Mk® ObL 3apsKeH 10 pa3HocTH moTteHiuanos 300
B u coeauHeH co BTOpPBIM KOHJEHCATOPOM 3JIEKTpoeMKOCTbi0 0,4 MK®D, 3apsKEHHBIM 110
pasHoctu noteHmanoB 150 B. Haitu 3apsia, meperekmui ¢ IUIACTHH MEPBOro KOHAEHCATOpa
Ha BTOPOM.

13.  IIpocTpaHCTBO MEXIy IUIACTUHAMHU IUIOCKOTO KOHAEHCATOpa 3allOJIHEHO CTEKJIOM.
Paccrossnue Mexny mimactuHamu paBHO 4 MM. Ha mmactunel monmano Hampspkenue 1200 B.
Haiitu : 1) none B crekiie, 2) NOBEPXHOCTHYIO IIJIOTHOCTh 3apsja Ha IUIACTMHAX KOHJEHCATO-
pa, 3) MOBEPXHOCTHYIO IUIOTHOCTh CBS3aHHOTO 3apsga Ha CTekie 4)IU3JIeKTPUYECKYIO
BOCIPUMMYHUBOCTH CTEKJIA.

14. B pryrHom muddysnonHoM Hacoce exeMuHYTHO ucmapsercs 100 r prytu. UYemy
JOJI’KHO GBITI: PpaBHO COIIPOTUBJICHHUC HArpeBaTClid HACcoCa, CCJIIM HArpeBaTClib BKIIIOYACTCA B
ceth HampspkeHwem 127 B? VYaenbHyro TeruioTy mpeoOpa3oBaHHsl PTYTH TPHUHATH DPaBHOU
2.96*%10**6 JIx/kr.

PI'3 Ne 2

1. 3apsoKE€HHAs 4acTUla, MPOWIS YCKOPSIOIIYIOCS — pa3HOCTh mnoTeHiuainoB 600 kB,
npuobpena ckopoctb 5,4 Mwm/c. OnpenenuTs yACTbHBIN 3apsa 4acTHIbI (OTHOIICHUE 3apsiia
K Macce).

2. HaiftTu oTHOmIEHHE @/m Ais 3apsHKEHHOW 4YacTUIbl, €CJIM OHA, BJIETass CO CKOPOCTBIO
v=10**6 wm/CB OAHOPOJHOE MAarHUTHOE ToJie HamnpskeHHOCThI0 H=200 KA/M, IBMXETCs MO
Iyre oKpyXHocTH paguycoM R=8,3 cm. HampaBieHune ckopocTH IBUKEHUS YaCTULIBI NIEPIIEH-
IUKYJISIPHO K HaIpaBiICHHUI0O MarHUTHOro mojs. CpaBHUTh HAWJEHHOE 3HAaYEHHE CO 3Hadye-
HHUEM g/m JJIs SJIEKTPOHA, IPOTOHA U aJib(ha-4acTHIIbI.

3. JIBa WMoHa WMEINIME OIWHAKOBBIM 3apsill, HO pa3IM4YHbIE MacChl BIIETEIIM B OJHO-
poaHOE MarHuTHoe 1osie. I1epBbIil MOH HaYall ABUraThCA 10 OKPYKHOCTU paguycoM 5 CM, a
BTOPOM HOH - IO OKPY>KHOCTH paguycoM 2,5 cMm. HailTu OTHOIIEHHWE Macc MOHOB, €CJIM OHU
MPOILJIU OJIMHAKOBYIO YCKOPSIONIYIO PA3HOCTh MOTEHIIUAJIOB.

4. Ilo xoHTypy B BuAe KBaaparta uaeT Tok 50 A. Jliuna ctoponsl pasHa 20 cMm. OnpenenuTb
MAarHuTHYI UHIYKIUIO BB TOUke nepecedyeHnst TUaroHajIe.

5. [Ipamoii mpoBonx mmmHOM 10 cM, mo koTopoMmy TedeT Tok 20 A, HaXOAUTCS B OIHO-
pOaHOM MarHUTHOM mnosie ¢ uaaykuueit B = 0,01 Tn. Haiitu yron anbda mexny HarpaBieHH-
sIMU BeKTOpa B 1 Toka, eciim Ha 1mipoBoj aeiicTByer cuia 10 mH.

6. DNEKTPOH JBUXKETCS B OJHOPOJHOM MarHUTHOM mosie ¢ unaykuuet 0,1 Tn  mep-
MEHIUKYISIPHO JMHUAM HHAYKOUU. OnpenenuThs CUily, ICUCTBYIONIIYIO Ha DJJIEKTPOH CO
CTOPOHBI OJIs1, €CJIM PAANyC KPUBU3HBI TpaekTopuu paseH (0,5 cm.

7.Konnencaropsl emkocTthto C; =5 MK® u C> = 10 Mx® 3apsxensl 1o Hanpspkenud U; = 60 B
u U= 100 B cootBercTBeHHO. OmpeieNnTh HaNpsHKEHWE Ha O0KJIaIKaX KOHJIEHCATOPOB IMOCTe
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nX COCANHCHUA O6KJ'I3I[K3MI/I, HMCIOIIMMHU OAHOMMCHHBIC 3aps/ibl.

8.Cuita TOKa B MPOBOIHUKE M3MEHSETCA CO BpeMeHeM 1o 3akony I=loe ', rae Ip =20 A, o, = 10?
¢ OnpenenuTb KOJIMYECTBO TEIJIOThI, BBIICIUBIIEECS B MPOBOJIHUKE3aBpEMS = 102 c.

9.Tpu onMHAKOBBIX TOUEUHBIX 3apana O; = Q2 = Q3= 2 K HaxoAsTCs B BEpUIMHAX PABHOCTO-
POHHETO TPEYroJibHUKA co cTopoHamua = 10 cMm. OnpenenuTs MOAY/Ib U HanpaBieHue cuibl F,
JEWCTBYIONIEH HA OJIUH U3 3apsiiOB, CO CTOPOHBI ABYX JIPYTHX.

10.9nexkTpryeckoe mojie Co3gaHo 3apsKEHHBIM MPOBOASAIIUM IIAPOM, MOTEHIUAI ( KOTOPOro
300 B. Onpenenuts paboTy cwi mojs o nepemenieHuto 3apsaa O = 0,2 mxKn u3 touku 1 B
Touky 2. Touka | pacrosiokeHa Ha paccTosiHMM 1R OT LieHTpa 11apa, Touka 2 — Ha pacCTOSIHUM
2R (R- panuyc mrapa).

11.3/1C 6arapeuE = 80 B, BHyTpeHHee conpoTuBieHue R; = 5 OM. BHenmHsisI ienb moTpedser
MomHocTh P= 100 Bt. Onpenenuts cwity Toka / B 1enu, Hanpsbkenue U, moa KOTOPbIM HAaXo-
JUTCSI BHEILIHSAS 1IeTb, U €€ CONPOTUBIICHHE R.

12.]1Ba MOJOKUTEIBHBIX TOUCYHBIX 3apsiaa O u 90 3akpemieHsl Ha paccrossHuu d = 100 cm
Aapyr ot apyra. OnpenenuTs, B KaKOM TOUKE HA MPSIMOW, IPOXOAIIEH Yepe3 3aps/bl, CIEIyeET
MIOMECTUTDH TPETUH 3apsi Tak, 4TOObl OH HAXOJIWJICS B paBHOBECHU. YKazaTh, KAKOM 3HAK J0J-
KEH UMETh 3TOT 3apsj Ul TOro, YTOOBl PaBHOBECHE OBLJIO YCTOMYMBBIM, €CIIU MEPEMEIICHHS
3apsJ10B BO3MOKHBI TOJIBKO BJIOJIb PSIMOM, TPOXOASIIEH Yepe3 3aKPEIUICHHBIE 3apsiibl.

13.ITo ToHKOMY nOJTyKOJIBLLY paanyca R = 10 cM paBHOMEpHO pacIpenesieH 3aps/ ¢ JIMHEHHON
m1oTHOCTRIO T = 1 MkKi/mM. OnpenenuTs HaNpsHKEHHOCTh E AJIEKTPUYECKOTO TOJIsA, CO3/1aBae-
MOT'0 paclpeIeIeHHBIM 3apsiioM B Touke(), COBNAJAIOUIEH ¢ IEHTPOM KOJIbLIA.

14.Karynika u amrepMeTp CO€AMHEHbI MOCIEeI0BAaTEIbHO U MOJKIIOYEHBI K HCTOYHUKY TOKa. K
KJIEMMaM KaTyIIKH MPUCOEIMHEH BOJBTMETP C conpoTuBieHueM R = 4kOM. AMnepMeTp noka-
3pIBaeT cuiy Ttoka I = 0,3 A, BonbT™MeTp — HanpsbkeHue U = 120 B. Onpegenuts conpoTuBie-
Hue R katymku. OnpenenuTs OTHOCUTEIbHYIO IOTPEIIHOCTD €, KOTOpast Oy/eT AOMyIIeHa MpH
M3MEpPEHUH COMPOTUBIICHHSI, €CIIH MpeHeOpedb CUIION TOKa, TEKYIIEro Yepe3 BOJIbTMETP.

5. OHEHOYHBIE MATEPHAJIbBI JJIAA HPOBEAEHUA TEKYHIEI'O KOH-
TPOJISA, IPOMEXYTOYHOU ATTECTALIUN

5.1. Peanu3zanus KoMneTeHIIUN
1. Komnerenua OIIK-1. CriocodeH pemarh 3amadu npodheCCHOHATIBLHON JEITED-

HOCTH Ha OCHOBC INPHUMCHCHHA CCTCCTBCHHOHAYYHBIX U 06HICI/IH}KGHCDHBIX 3HAHMH,

METOJOB MAaTEMATHYCCKOT'O daHAJIN3a 1 MOACINPOBAHUA

HaunmenoBanue nnankaropa(rnokasaresns oueHuBanusi) | Mcnonb3yemble cpecTBa OLICHUBAHUS

OIIK-1.1. BeisBnenue u kinaccuukamnus GU3NIecKux 1 DK3aMeH, 3aluTa JIabopaTOPHBIX
XUMHYECKHX MPOIECCOB, MPOTEKAIIINUX Ha OOBEKTe pabot
poQeCCHOHATILHOMN I TETLHOCTH

OIIK-1.2. Omnpenenenune XapakTepUCTUK (QHU3HUEcKOro | 3ammuTa 1abopaTOpHBIX padoT, pelie-
npouecca (SBJICHHSA), XapaKTepHOTO sl OOBEKTOB | HUE 3a7ay HA MPAKTUYECKUX 3aHATHAX
npodecCHOHAIBHON JEeATETbHOCTH, Ha OCHOBE Teope-
THYECKOTO (IKCIIEPUMEHTAILHOTO) UCCIICTOBAHMS

OIIK-1.4. TIpencraBnenue 0a30BbIX sl mpodeccuo- TectupoBanue, 3auet
HaJIbHOM cepbl (PU3HUECKUX MPOIECCOB U SBICHUH B
BHJIC MATEMaTUYECKOro(1X) ypaBHEHUsI(i1)

OIIK-1.5. Bei6op 6a30BbIX (pU3NUECKHX U XUMHUECKHUX | 3aluTa pacuyeTHO-TpaduIecKoro 3aaa-
3aKOHOB ISl peIICHUs 3a1a4 MpodeCCUOHATBHOU JAes- | HUf, PeIIeHUE 3a71a4 Ha MPAKTUYECKUX
TEJIBHOCTH 3aHSATHIX

5.2. TunoBble KOHTPOJIbHBIE 3aJAHUSA VISl IPOMEKYTOYHON ATTECTALMHU

5.2.1. IlepeyeHb KOHTPOJILHBIX BONPOCOB(TUNOBBIX 3a/IaHUI1) ISl IK3aMeHa
14




HaunmenoBanue

ConeprxaHne BOIPOCOB (TUITOBBIX 3aJaHU)

1/ | pa3gena JUCUUTIINHBI
Cemectp Ne 1 (OIIK-1)
Mexannueckoe amxeHue. CucremMa OTCUETa, CUCTEMBI KOOp-
1 Snementsl kutemary- | AAHAT: [Tepememienue, tpaekropusi, myTb. CKOpOCTh. Y CKOpe-
HHUE.
o IIpsimonuHeiiHOE M KpHUBOJMHEHHOE ABMKeHue. KuHemaruka
2 BpalaTelbHOTO JBHKEeHMs. KuHemaTtuueckue ypaBHEHHUS JIBH-
KEHUSL.
3 JluHamuka Matepu- Kitaccnueckas nuaamuka yactull. [IoHsATHE COCTOSIHUS YaCTULIBI
AJbHOM TOYKH H I10- B KJIaccuecKoil Mexanuke. OCHOBHAs 3a/1aya TMHAMUKH.
4 | CTYHATEIbHOTO JBH- [TepBriii 3akoH HproroHa. [loHsITHE WMHEpPLHMATBLHON CUCTEMBI
JKEHMsI TBEPOTO TeNa | OTCUeTa.
5 Macca u umnynbc Tena. Bropoi 3akon HeroToHa. YpaBHeHHE
JIBHKEHUS.
6 Tperuii 3akoH HproToHa. [loHSATHE 0 MEXaHMYECKOW CHCTEME.
MMy nbc cuiibl U UMITYIIBC Tea.
7 3aKOH COXpPaHEHHS UMITYJIbCA T€JIa U CUCTEMBI TEl.
8 [IpuHnun otHOCUTENIBHOCTH [ anues.
9 Yupyrue cunsl.
10 Cwiibl TpeHus.
11 Cuia TSKECTH U Bec.
12 3akoHbl coxpaHeHusi. CoXpaHSIOIIMECs BEJIWYHUHBI 3aKOH CO-
Nmmnynsc. Buasl 3Hep- | XpaHEHUS SHEPIUU.
13 | rum. Pabora, wmomi- | Kunetnueckas sneprus u pabora. Pabota.
14 |HOCTD, KIL. KoncepBatusnsle cuibl. [loTeHIIMaIbHAs SHEPTUS BO BHEIIHEM
T10JIE CHJL
15 IloTeHnmanpHas YHEPTUsl B3aUMOJCHCTBHUS.
16 DHeprus ynpyrou nedopmanuu.
17 VYcioBHs paBHOBECHSI MEXAHUYECKOW CHCTEMBI.
18 CoynapeHue IByX Tell.
19 MomeHT cwiibl. MOMEHT uMnyiibca. 3aKOH COXPaHEHHUS] MOMEH-
Ta UMITYJIbCA.
20 JIBrb>KeHuE B LICHTPaJIbHOM I0JI€ CHJI. 3a/1ada IBYX TeJl.
21 Heunepuuanbubie cuctemsl oTcueta. CUiibl HHEPIUU.
22 IlenTpobexnas cuna nneprun. Cruna Kopuosnnca.
23 3aKOHbBI COXpPAHEHHS B HEMHEPIIMAJIbHBIX CUCTEMAaX OTCUETA.
24 Mexanuka TBepmoro rtena./[pukenue TBepaoro tena. IIpume-
HEHHE 3aKOHOB JIMHAMUKH TBEPJOTO TeJA.
25 JBr>xeHue ueuHTpa Macc TBEpAOro Teia. BpamieHnue tena BOKpyr
HEIOJBUKHOM OCH.
26 Mexanuia  TBEp1OrO MowmeHT nHepuuu. IloHsTHE O TEH30pe HHEPLUH.
27 | " Kunernueckas s3Heprusi Bpalaromerocs TBEpAOro Tena.
28 Kunetnueckast 3Heprusi Tea Npy MIOCKOM JIBUKEHHUH.
29 IIpuMeHeHHEe 3aKOHOB AMHAMUKH TBEPJAOTO TEJIA.
30 I'upockomnel. 'mpockonmueckuit 3hPexr.
CrnenuanpHast Teopusi oTHocutenbHocTU. [IpeoOpazoBanus Jlo-
31 | Dnementsl cnenuainb- | peHna. MurtepBan. ['paHuibl NpUMEHUMOCTH HBIOTOHOBCKOM
HOH (4acTHOM) TeOpuH | MCXAHMKH.
32 | OTHOCUTEIIBHOCTH [IpeoOpazoBaHme U CIIOKEHUE CKOPOCTEH.
33 PenatuBucTCKHM MMITYyNbC. PEIATHBUCTCKOE BBIpAKEHUE IS
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SHEPTUH.

[TpeoOpa3oBanusi UMIYNIbCca U SHEPTUU. B3auMOCBsA3b Macchl U

34 SHEPruu NMokosi. YacTHIlbl C HYJE€BOM MacCoM.
35 I'paBuTanus.3akoH BCEMUPHOTO TATOTeHUs. ['paBUTAIMOHHOE
ToJIe.
36 Kocmuueckue ckopocTu.
37 [Mpunanmn >kBuBaneHTHOCTH. [ToHsATHE 00 001l TeOpUU OTHO-
CUTEIBHOCTH.
33 KonebarensHoe apmwkenue. ['apmonndeckue koseOanus. Bek-
TOpHAas Axarpamma.
39 MasiTHUKY (MaTeMaTu4ecKuil, Pu3nIecKuii, 000POTHBI).
40 Crno)keHre B3aMHO TTePIEeHIUKYISIPHBIX KOJICOaHHIA.
41 3aryxaromue KoyiebaHus. ABTokoneOanus. BeIHYKICHHBIE KO-
Mexanndyeckue Koje- | gebanus. [lapamerpuueckuii pe3oHaHc.
42 | 6anus u ynpyrue Bosi- | CBOOOIHBIC 3aTyXarONIUe KOJICOaHMs.
HBI PacnipocTpanenue BOJIH B yIIpyrou cpene. Y paBHEHUE IUIOCKOU
43 u chepudeckoil BosH. CKOPOCTh YIPYTUX BOJIH B TBEPAOU Cpe-
ne. Ddexr Jlomnepa ass 3ByKOBBIX BOJH.
44 DHEprusi ynpyrou BOJIHBI.
45 Crostune BonHbl. KonebGanust crpyHsl. 3ByK. CKOpPOCTh 3ByKa B
rasax.
Macca u pasmepsl moJekya. CocTostHuE TEpMOIUHAMHYECKOU
46 cuctemsbl. Temneparypa. TepmoanHaMmuueckas mkaiga TeMmnepa-
OcHOBHBIE 3aKOHBI YD.
47 HACATEHOTO Tasa YpaBHEHHE COCTOSAHMS UICATBHOTO Ta3a.
48 BHyTpeHHss dHEeprus TEpMOJUHAMUYECKON CUCTEMBI.
49 IIponecc.IlepBoe HayaI0 TEPMOIUHAMUKH.
50 | IepBoe wHauamo Ttep- | Pabota, coBepiiaeMas Te10M IIPH U3MEHEHHH 00beMa.
51 | MonuHaMHKH W ero | BHyTpeHHssl SHEprUs U TeIIOEMKOCTh WEaIbHOTO rasa.
52 | npUMEHEHUEe K U30- | YpaBHeHHUE aanadaThl HACATBHOTO rasa.
53 poueccam. [Tomurponuyeckue nporeccel. PaboTa, coBepiiaemasi ra3oM MpH
pa3IMYHBIX MTPOLIECCAX.
54 bapomerpuueckas ¢popmyna.
55 XapakTep TEIJI0BOro JBUKEHUS MOJIEKYJ. Yncno ynapoB Mosie-
Kyn o creny. Onpenenenue IleppeHoMocTossHHOM ABOrapo.
56 CpenHsist S5Heprus MOJIEKYII.
57 Pacnpengenenne MakcBemwia. DKCHepUMEHTAlIbHAas MPOBEpPKa
3aKOHa pacrnpeneneHus Makcseia.
58 Pacnpenenenue bosbimana.
59 | IlepBoe Hauano Tepmo- | IlepBoe Ha4yam0 TEPMOJMHAMUKH.
GO | AMHAMIKH 1 €r0 IpHMey Hukn KapHo.
HEHUE K U30IpOoLeccaM
61 | Bropoe wu  Tperhe | DHTponuA. BeiuncieHue SHTPONUU.
Hayajla TEPMOAMHAMHK- | Bropoe Hauano TepMOAMHAMMKHI
62 | xu. TermoBble Mamm-
HBI
63 Ban-zgep-BaanbCoBCKHI Ta3.
OTnuuuTeNnbHbIE YepThl KpHUCTAIMYECKOro coctosiHus. Kiac-
64 PeaﬂLHHe..F%H’ L cubukanus KpucTtauioB. Ousndeckre TUIBI KPUCTAIUTMUECKUX
KOCTH UTBEPJIbIE TEA
PELIETOK.
65 JleekThl B KpucTasuiax.
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66

TenmoeMKOCTh KPUCTAJIOB.

Crpoenne xuakocteil. IloBepxHocTHOE HaTsKeHHE. JlaBneHue

67 II0J] U30THYTOM MOBEPXHOCTHIO KUIAKOCTH.
63 SIBneHus Ha TpaHULE KUAKOCTH M TBepAoro Tena. Kamumsip-
HBIE SIBJICHUS.
Jluauu n pyoxu Toka. HepaspelBHOCTE cTpyu. YpaBHeHue bep-
69 HyJu. VcTedenue XKuUaKOCTU U3 OTBepCcTHs. TeueHue KuaKo-
CTH B KpYIJIoii TpyOe.
70 Cunel BHyTpeHHEro TpeHus. JlamuHapHOe U TypOyJIeHTHOE Te-
yeHus. J[BUKEHUE TeN B )KUJIKOCTSX U ra3ax.
Ucnapenue u xonpeHcanus. PaBHOBecHE XKUIAKOCTH M HAChI-
meHHoro napa. Kputnueckoe coctostnue. IlepechiiieHHblil nap
71 U 1eperperas JKUAKocTh. 1lnasnenue n kpucramumsanus. Ypas-
Henne Kianeitpona-Knaysunyca. TpoitHas Touka. Jlmarpamma
COCTOSIHHUSI.
7 Cpennsis nmuHa cBOOOAHOTO TMpobera. Bs3kocTh Ta30B. Yiib-
Tpapa3pexeHHble ra3sl. Dphy3usl.
SIBrienus nepeHoca
73 Asnenus nepenoca. {uddysus B razax.
74 TermnonpoBoAHOCTH ra3os.
Cemectp Ne 2 (OITK-1)
75 OnekTpuyeckuil 3apsan. 3akoH Kynona. DiekTpuyeckoe moie.
Hanpsoxkennocts nosist. [lorennumann.
76 DOHeprusi B3aUMOJICUCTBUSL CHUCTEMBI 3apsigoB. CBA3b MEXKIY
HaIPSHKEHHOCTBIO AJIEKTPUYECKOTO MOJISI U TIOTEHIIUATIOM.
77 Junoune. [Tone cuctemsl 3apsioB Ha OOJBITUX PACCTOSHUSX.
7% CaoiicTBa BEKTOpHBIX NHOJeH. LIUpKyIsAMsS U poTOp 3IEKTPO-
CTaTUYECKOT0 MOJIA.
79 Teopema T'aycca. BprumciieHHe mosnei ¢ IOMOILBIO TEOPEMBbI
l"aycca.
DJIEKTPUYECKOE MOJIE B
80 | maxyyme u B Bemectse [Tonsipuble W HemossipHbe MoOJIEKyJbl. [lonspuzanus AudJIeK-
TpuKOB. [loj€ BHYTpH IUANIEKTPUKA.
OObeMHBIE W TIOBEPXHOCTHBIC CBSI3aHHBIE 3apsiabl. BekTop
81 AJIEKTPUYECKOTO CMEIICHUSA. YCJIOBUS Ha TpaHUIE ABYX -
AJIEKTPUKOB
82 Cunbl, AeWCTBYIONIME HA 3apsi]] B TUAJIEKTPUKE.
33 PaBHOBecue 3apsgoB Ha mpoBoAHUKE. [IpOBOJHUMKM BO BHEII-
HEM 3JIEKTPUYECKOM ToJie. DIEKTPOeMKOCTh. KoHeHcaTophI.
34 DHeprusi 3apsuKEeHHOTO TMPOBOJHUKA. JHEPrus 3apsiKEHHOTO
KOHJIEHCATOpa. DHEPTusl ANEKTPUUECKOTO MOJIA.
35 DJIEKTPUYECKUN TOK. YPaBHEHHE HEMPEPHIBHOCTU. DJIEKTPO-
JBIDKYINAS CHIIA.
36 HOCTO;IHHVHI?I anek- | 3akoH Oma. ConpoTuBIEeHNE MPOBOJAHUKOB. 3aKkOH OMa /17151 He-
TPUYECKUM TOK OJTHOPOJHOI'0 yYacTKa IIEMH.
87 PaszserBnennnie nienu. [pasuna Kupxroda.
88 Momnocts ToKa. 3akoH Jlxoyns-Jlenna.
]9 B3aumopeiictBue TokoB. MaruutHoe nosie. 3akon bruo-Casapa-
Jlannaca.
MaruutHoe mnone. fB-
ITone nBwxkyierocsa 3apsaa. Cuna Jlopenma. 3akoH Ammnepa.
90 | nenue AJIEeKTpoMar- . .
HHTHOR WHyKIHH MarautHoe B3auMOIEHCTBUE KaK PENSITUBUCTCKHM 3 (DEKT.
91 KOHTyp € TOKOM B MarHUTHOM T0JIE.
92 Pabota, coBepmiaemasi pu nepeMenieHUd TOKa B MAarHUTHOM
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nosie. JI[uBepreHuys u poTop MarHUTHOTO TMOJISL.

93 Ilosie coneHona u Topouaa.
94 HamarnnuuBanne wmar"etuka. HanpsskeHHOCT MarHMTHOTO
110Jis1. Beruncienue 1nosis B MarHeTUKax.
95 | MarautHble cBOWCTBa | Y CJIOBHS HA TPAHUIIE IBYX MarHETUKOB.
96 | BemecTBa MarsutomMexaHn4eCcKue sIBJICHUS.
97 Bupael maraetukos. Jluamarnerusm. [lapamarnernsm. @eppo-
MarHeTus3M.
08 SIBneHHE DIEKTPOMArHUTHOM MHIYKIMH. OJIEKTPOJBHKYIIAS
MaruautHoe noxne. SB- CHTa HHAYKIUH.
SBnenue camouHIyKUUU. TOK TIPU 3aMBbIKAHUU U Pa3MbIKaHUU
99 | nenue AJIeKTpoMar-
HITHOM M TYKIH nenu. BzanMHas nHIyKIus.
100 OHeprust MarHUTHOro moJjs. PaGora mepemarnuumBanus ¢ep-
pOMarHeTHKa.
101 Buxpesoe snekrpudeckoe mnoisie. TOK cMeElleHMs. YpaBHEHUS
Makcseia.
OCHOBLL S— JIBrKeHUEe 3apsyKeHHOM YacTHIbl B OJHOPOJHOM MAarHUTHOM
102 nosie. OTKIIOHEHHME JBMKYILUXCS 3apsSHKEHHBIX YacTHL[ DJIEK-
MakcBemia i1 DJIek-
TPOMATHHTHOTO TTOJI TPUYECKUM U MATHUTHBIM MOJISIMH.
Omnpenenenue 3apsiia M Maccel 3iekTpoHa. OmpezeneHue
103 YACIBHOTO 3apsiga MOHOB. Macc-cniektporpadbl. Y CKOpUTEIH
3apsKEHHBIX YACTHII.
104 [Ipupona HocuTenel TOKa B MeTauiaXx. JJeMeHTapHas Kiaccu-
qyeckas TeopHs MeTaJuioB. D¢ dexT Xoa.
DnekTpudeckuil Tok B ra3zax.HecamocTtositenpHas U camocTos-
DNEeKTpUYECKHE TOKH B | TeIbHAS MPOBOAUMOCTH. HecaMOCTOATENbHBIN Ia30BbIA pa3psia.
105 | meranmnax, Bakyyme u | [Ipoueccel, npuBoasmume K IMOSBICHUIO HOCHUTENIEH TOKa IPH
raszax CaMOCTOATENIBHOM paspsiae. Tneromuid paspsn. Jyroson pas-
psan. UckpoBOM M KOPOHHBIN pas3psijibl.
106 [1na3ma.
107 HMoHn3zanmronHbie KaMepbl U CYETYUKH.
108 | DiaeKkTpoMarHUTHBIE BreinykaeHnbie anekTpudeckne kojebanus. [lepeMeHHbI TOK.
109 konebanus. Ilepemen- | KBasucranmonapueie Toku. CBOOOIHBIC KOJICOAaHHS B KOHTYpE
HBIN TOK. 0€3 aKTUBHOTO CONPOTHBIICHHUS.
110 DneKTpOMarHuTHBIE BOJIHBI.BOJTHOBOE ypaBHEHME 3ileKTpoMar-
DeKTpOMarHuTHbHIE HUTHOTrO nosist.Ilnockas snekTpomMarHuTHas BOIHA
111 | BoHBL OHeprus AJIEeKTPOMAarHUTHBIX BOJH. VIMITyJbC 3J1€KTpOMAarHuT-
HOTO ITOJISI.
112 CeeroBas BoiHa. OTpakeHHE M IPEJOMIICHUE IIOCKON BOJIHBI
DJEMEHTBl TE€OMETpH- | Ha TPAHMIIE JBYX AUDJICKTPUKOB.
113 | yeckoli OIITUKHA CaeToBOIf MOTOK. POTOMETPUUECKUE BETUYNHBI U €TUHULIBI.
114 I'eomerpuueckas ontuka. Tonkas igun3za. [Ipuniun [roiirexca.
115 Wutepdepennus ceera. KorepeHTHOCTH. Crioco0b! HAOMIOIEHUS
WHTEep(DEpPEHITNN CBETA.
HNutepdepentus cpera
116 HNHuTtepdepentus cBera npu OTPaKEHUH OT TOHKUX TUIACTHHOK.
117 Wurtepdepomerp.
118 Hudpakuus ceta.llpuanun [roiirenca-®Openens. 3oupr Ppe-
Hens. Jndpakuus Openens.
119 | dudpakimus cBera Hudpaxius Opaynrodepa. udpakumonnas pemerka.
120 Pazpemaromas cuna 0ObeKTUBA.

121

INonmorpadwus.
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122

[Tonspuzanust cBeta. ECTECTBEHHBIN W MOJISIPU30BAHHBIN CBET.

123 | Ilonspusanus cBeTa. [Tonsipusanus Npu OTPaXKEHUU U IPEIIOMIICHUH.
124 Bpatienue niockocT noysipu3aium.
125 B3anmopeiicTBre  BIEKTPOMArHUTHBIX ~ BOJIH € BeElle-
B3anmopeiicteue cTtBoM./lucnepcus cBera.
126 | smeKTpOMarHMTHBIX I'pynnosas ckopocts. DazoBasi CKOPOCTB.
127 | BOJIH C BELIECTBOM ITornomenue ceera. PaccessHue ceera.
128 Dddexr BaBunora-Uepenkona.
129 TernoBoe U3iIy4eHne U JIIOMUHECLECHIUS.
130 3akon Kupxroda. PaBHOBECHas! IIIOTHOCTH SHEPTUH U3ITYICHUSI.
131 | KBanroBass mpupojaa | 3akoH Credana-bonbiimana. 3akon Buna.
132 | usnyyenus ®opmyina Penes-/Ixunca. @opmyia [Inanka.DOTOHBI.
133 Topmo3sHoe peHTreHoBckoe u3inydenne. @orordhdexrt.OnbiT bore
134 S¢pdext Komnrona.
3aKOHOMEPHOCTH B aTOMHBIX cnekTpax. Moaenb aroma Towmr-
135 coHa. OnbITEl N0 paccestHuO anb(a-yacTuil. SaepHas Monenb
Teopusa aroma BOIO-
Bo aToma.
136 POAa 1o Hopy [Toctynatel bopa. IlpaBmiio KBaHTOBaHUSI KPYTOBBIX OpOWT.
DnemeHTapHas 00pOBCKasi TEOpUs BOAOPOJHOTO aToMa.
137 I'unoresa ne bpoitis. BoaHOBBIE CBOKMCTBA BEIIECTBA.
138 IIpunuun HeonpeneneHHocTH. YpasHenue llpenunrepa. Ilcu-
DneMeHThl KBaHTOBOH | yHKIIHSI.
139 | MEXaHUKH KBanroBanue oHepruu. KBaHTOBaHHME MOMEHTa HMITYJIbCA.
[TpuHIIMT cynepno3uimu.
140 ITpoxokIeHHEe YacTHIl Yepe3 NOTEHIIMAIBHBIN Oapbep.
141 CrekTpbl HIEJTOYHBIX METAIIOB.
142 [IlvpyHa crieKTpanbHBIX JIMHUM. MyJIBTUINIETHOCTD CIIEKTPOB U
CIIMH 2JIEKTPOHA
143 DNeMeHTBl COBpeMEH- | Pe3ynbTupyromuii MEXaHHYECKUH MOMEHT MHOT03JIEKTPOHHOTO
HOM (pu3uMKM aTOMOB W | aroMa. MarHUTHBI MOMEHT aToMa.
144 | MOTEKYI ITpunuun Ilaynu. Pacnpenenenue 35eKTPOHOB MO SHEPreTHYE-
CKHMM YPOBHSIM aToMa.
145 ITepuonuueckas cucteMa 3J1eMeHTOB MeHieseeBa.
146 BeinyxnenHoe usnydenue. Jlazepsl. Hennueiinas onruka.
147 Kpucrammmueckas pemerka. Maaexcsl Musepa.
148 DNEeMEHTHI ¢uzuku | TermoeMkocTh KpHucTaaoB. Teopusi TEIIOEMKOCTH DWHIITEH-
TBEPAOTO Tena Ha. Teopus [le6asi. DoHOHBI.
149 Dddext Meccbayepa.
150 Pacnpenenenus ®epmu-dupaka u boze-Oiinmreitna. DoToH-
HBIA 1 POHOHHBIN Ta3bl. CBEpXTEKYUECTh.
151 KBanToBast Teopust cBOOOJHBIX DJIEKTPOHOB B MeTajlie. DJeK-
. | TPOHHBIN ra3. DHEPreTUUECKNUE 30HbI B KPUCTAILIAX.
DNeMEeHTbl KBaHTOBOM
152 | cratnerign DNEeKTPONPOBOJHOCTh MeTAIOB. CBEPXIPOBOJUMOCTh. IJJEK-
TPONPOBOJHOCTH MOJTYIIPOBOAHUKOB.
KoHTakTHBIE M TepMo3JeKTpuueckue spieHus.Pabora BbIxona.
153 TepMosneKkTpoOHHAsT 3MUCCUSI. DJIEKTPOHHbIE JaMmIibl. KOHTaKT-
Hasl pa3HOCTh NOTEHUUAIOB. TepMO3JIEKTPUUECKHE SBJICHUS.
154 [TonynpoBOTHUKOBBIE TUOABI U TpHOALl. BHyTpenHuii hotodd-
(bexT.
155 OneMeHTbl  aTroMHOro | CocTaB M XapaKTEPUCTUKUM aTOMHOTrO sijpa. Macca U >Heprus
sapa. Pagnoaktus- | cBs3u siapa. Monenn aToMHOTO siipa.

19




HOCTb. fnepHbie peak- | SaepHbie cuibl. PaguoakTuBHOCTE. SnepHble peakuuu. Jlene-

156
105051 Hue saep. TepMosiepHbIe PEaKIUH.
Buapl B3auMOEeWCTBUNA M KJIACCHI JIEMEHTAPHBIX YacThll. Me-
157 TOJIbI PETUCTPALIMH AJIEMEHTapHbIX yacTull. KocMuyeckue yun.

YacTubl 1 aHTUYACTUIBL.

N3otonmueckuit cniuH. CtpanHble dactuilpl. Criaboe B3auMo-
158 | DemeHTHI ¢usuky | aerictBue. HecoxpaneHne 4eTHOCTH B cIaObIX B3aUMOJICHCTBU-
aJMeMeHTapHbIX yacTull | sx. HelitpuHo.

KsanToBas anektpoaunamuka. CuiibHOE, JIEKTpociaboe B3au-

159 .
MOJIEUCTBHS.

160 Cuctemarnka sneMeHTapHbIX uyacTull. KBapku. Bemnkoe 00b-
€IMHEHHE.

TunoBoil BapuaHT 3K3aMEHAIMOHHOTO OuiieTa

MHUHOBPHAYKHU POCCUHN
denepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30BaTEeIbHOE YUPEKICHNE BhICIIET0 00pa3oBaHUs
«BEJITOPOJICKUAM T'OCYJAPCTBEHHBIA TEXHOJIOTHUYECKUN
YHUBEPCUTET um. B.I'. HIYXOBA»
(BI'TY um. B.I'. lllyxoBa)
Kadenpa ¢pusuku
Juctunianna Puszuka
Hampasnenne 28.03.02
[Tpodunb: be3omacHOCTh CHCTEM U TEXHOJOTUN HAHOMHKEHEPHH

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. Mexanuka TBepaoro tena./lBmxenue teepaoro tena.llpyuMenenne 3aKk0OHOB AMHAMUKH TBEPOTO TEINA.
2. Unarepdepennns creta. [Ipunnun [oiirenca. Y ciaoBus MakCHMyMOB U MUHUMYMOB UHTEP(EpPEHIINH.
3. DnekTpoH ABIKETCs co ckopocThio 200 Mwm/c. OnpenenuTs JUIMHY BOJHBI e bpoiins, yuutsiBas
M3MEHEHHUS MacChl AJIEKTPOHA B 3aBUCUMOCTH OT CKOPOCTH.

YTBepkaeHO Ha 3aceTaHnH KadeIpol , IpoToKoJ No

3aBenyronuit kadgeapoit / A.B. Kopauios

5.2.2. [lepe4yeHb KOHTPOJbHbLIX MATEPHAJIOB
JJISL 3aIHUThI KYPCOBOTONIPOEKTA/KYPCOBOM padoThI

He mpexycMoTpeHO y4eOHbBIM TUTAaHOM

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUA (MaTePUAJIbI) IJIsl TEKYLIEro KOHTPOJIS B
ceMmecTpe
IIpakTHyeckue (ceMMHAPCKHUE) 3AHATHSA.

Ha nmpakTuyeckux 3aHsITHSX pacCMaTpPUBAETCs NMPUMEHEHHE 3aKOHOB (DM3UKH IS
peuIeHus TUITOBBIX 3aJ1a4 110 CIEAYIOIINM pa3ieiiaM:

Mexanuka (Kunematruka u TMHaMHKA TIOCTYMATEIHHOTO W BPAIIATEILHOTO IBHKECHUS. MexaHu-
yeckasi paboTa, MOIIHOCTh. 3aKOHBI COXPAHEHUSI U U3MEHEHUs B MeXaHHKe. MexaHuKa TBEpJOoro Te-
Ja.).

MouJiekyasipHasi pu3uka U TepMoaMHaAMuKa (3aKOHBI UCATBHOTO Ta3a. SIBIeHUs mepeHoca.
Tennosble MamuHbl. [ukn KapHo. OHTpomnus. YpaBHeHHe pealbHOTO rasa. ).

DJIeKTPUYECTBO M MarHeTusMm (DJEKTpUYECKOE MOJI€ B Bakyyme M BenlecTBe.3akoH KynoHna.
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Teopema I'aycca. IloctossHHBIN 3nekTpuyeckuil Tok. [IpaBmma Kupxroda. DinekTpuueckre TOKH B
MeTajulax, BaKyymMe M razax. MarHutHoe moJjie B BakyyMe M BemiecTBe. 3akoH bao-CaBapa-
Jlarmaca. Cuiibl Amniepa u Jlopenua. SIBieHue 3JeKTpOMarHuTHOM MHAYKIMK. 3akoH Dapanes 1
JIEKTPOMArHuTHOM UHAYKUUU. IIpaBuno Jlenna. SIBienne camomnaykuuu. Tok cMenieHus. Ypas-
HeHust MakcBesa).

Konebanus u BoaHbl (MexaHnueckue KoJjeOaHUs, DJIEKTPOMATHUTHBIC KoieOaHus. Ympyrue
BOJIHBI. DJIEKTPOMArHUTHBIE BOJIHBI).

OnTuka (I'eomerpuueckas 1 BOJIHOBAs ONTHKA).

KBanToBas ¢usuka (Ctpoenue atoma. KBantoBas npupoja nznydeHusi. KBaHTOBBIE SIBIICHUS B
ONTHKE. DIIEMEHThI KBAHTOBON MEXaHUKH. SIBIeHHE paTnoakTUBHOCTU. JlepeKT Macchl U dHEepTrus
CBSI3M si/ipa. 3aKOH paJMOaKTUBHOTO pacmaja).

Kaxxnas mpakTudeckas paboTa BBIOJHACTCS CTYICHTAMHU B XOJ€ Y4eOHOTO 3aHITHS WIA BO
BpeMsl, OTBEJIEHHOECHA CAMOCTOATEIbHYIO BHEAYTUTOPHYIO PadOTy CTyJAEHTa MOCIE U3YYEHHUS COOT-
BETCTBYIOLLIEH TEMBI.

HpOMC)KYTO‘IHOﬁ aTTGCTaHHCﬁ I10 UTOraM HNpaKTUICCKUX 3aHATUM SIBISETCS 3a4eT.

TI/IHOBLIC 3aJJaHud AJ1d paﬁﬂTbl Ha HpaKTH‘leCKI/IX JaHATUAX.
(OTIK-1)

1. VYpaBHeHHE NPAMOJIUHEHHOTO ABMKEHUS UMEET BUJ X = A-t+B-t%, rie A= 3 m/c, B=-0.25
m/c?. TlocTpouTh rpaduKu 3aBUCUMOCTH KOOPAMHATHL M IMyTH OT BPEMEHM JJIsl 33JaHHOTO JBUKE-
HUS.

2. Teno nmanaer ¢ BoicoThl 100 M Ge3 Ha4aIbHON CKOPOCTU. 32 KaKOE BPEMs TEJO MPOXOIUT
MIEPBBIA METP, OCHEAHUN METp cBoero nyTu? Kakoil myTh MPOXOAUT TEJO 3a MEPBYIO, MOCIETHIOIO
CEKYHJy CBOETO JIBMXKCHUS?

3. K ob6ony nucka Maccoro m=5 Kr nmpujIo’kKeHa MocTosiHHAs KacaTenbHas cuina P=20 H. Kakyro
KWHETHYECKYIO SHEPIrHi0 OyJeT UMETh JHUCK uepes t=5 ¢ mocie Havana JecTBUS CHITbI?

4. BentwnrsaTop BpamaeTcsi co CKOpocThio, cooTBercTBYytomed 900 o6/mMuH. Ilocne BhIKIIOUE-
HUSI BEHTWISTOP, BPAIasiCh paBHO3aMEUIEHHO, CAeTall 0 OCTaHOBKH 75 00. PaGorta cui Topmoixke-
Hus paBHa 44.4 JIx. Haiitu: 1) MOMEHT HHEPLIMH BEHTHIIATOPA, 2) MOMEHT CHJIBI TOPMOKCHHUSI.

5. [Huck Becom B 10 H u auamerpom 60 cMm Bpamiaercs BOKpYT OCH, IPOXOIALIEH yepe3 LEHTP
MEePIEHINKYIISIPHO ero Tiockoct, aenas 20 o6/cex. Kakyro paboTy Hago COBEpIIUTD, YTOOBI OCTa-
HOBUTb JTUCK?

6. Ha Gapaban maccoit M=9 kr HaMOTaH IIHYp, K KOHITy KOTOPOT'O MPUBS3aH TPy3 Maccoi m=2
kr. HaliTn yckopenue rpy3a. bapaban cuntats 0qHOPOIHBIM MUIUHAPOM. TpeHrem npeneopeyb.

7. CKOJBKO BpeMEHH OyAeT CKaThIBaTh 0€3 CKOJIBLXKEHHUS 00pyd ¢ HAKJIOHHOM IIOCKOCTH JUTH-
Hoit |=2 M 1 BbIcOTOM h=10 cM?

8. Ilyns maccoit 10 r aetut co ckopocthio 800 M/c, Bpamiasch OKOJO MPOJOJIBHOM OCH € Ya-
crotoit pasroit 3000 ¢!, [puHUMas MymTI0 32 MHIMHAP AMAMETPOM SMM, OTPEIETUTh TTONHYIO KH-
HETHYECKYIO SHEPTHUIO ITYJIH.

9. MaxoBHK, MOMEHT MHEpPIUH KOTOpOro paseH 40 Kr-M2, Hayal BPAIAThCs PABHOYCKOPEHHO
U3 COCTOSIHUS MOKOS Moj AeiicTBueEM MomeHTa cuibl M = 20 H-m. Bpamenus npogomkanoch B
teuenue 10 c¢. OnpenenuTs KHHETHIECKYIO dHEPTUt0 T, MpruoOpeTeHHYI0 MaXOBHUKOM.

10. B nentpe ckampu JKyKOBCKOTO CTOUT YEJIOBEK U JEPKUT B PyKax CTEPKEHb AJIUHOU 2,4 M 1
Maccoil 8 KrI, pacroJIOKEHHBIM BEPTHUKAJIBHO IO OCH BpalieHusi ckaMbHh. CKambsi C YEJIOBEKOM
Bpamaercs ¢ yactoroit ni=1 ¢’ C kakoif yacToToif N> GyeT BPalIaThCsa CKaMbs C YeIOBEKOM, ECIIH
OH NOBEPHET CTEPKEHb B TOPU3OHTANIbHOE ToNIokeHue? CyMMapHbIi MOMEHT UHEPLIMH YEJIOBEKA U
CKaMbH paBeH 6 Kr-M>.

11. HakmonHas miocKkocTh, oOpa3ytomas yroa 25° ¢ mI0CKOCThI0 TOPU30HTA, UMEET JJIUHY 2M.
Teno, aBUrasch paBHOYCKOPEHHO, COCKOJB3HYJIO C 3TOM IUIOCKOCTH 3a Bpems 2c. Omnpenenntsb
KO3 PUITMEHT TpEeHHsI TeJla O TUIOCKOCTb.

12. Yepe3 HenmoABIKHBINA OOK Maccoi paBHOHM 0,2 KI' MEpEeKWHYT LIHYpP, K KOHIIAM KOTOPOTO
npuKpenuian rpy3sl MaccaMd m; = 0, 3 kxr u mp = 0, 5 kr. Onpeaenuts cuibl HaTsHKEHUS T1 u T
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mHypa 1Mo o0e CTOPOHBI OJIOKa BO BpEeMs JBHIXKEHHUS TPY30B, €ClId Macca OJloKa paBHOMEPHO
pacmpenenesa no ooomy.

13. C kakoil HaMMEHBIIICH BHICOTHI h JOMKEH HaYaTh CKATHIBATHCS aKpoOaT Ha Belocuresne (He
paboTas Horamm), yToOBI IPOEXaTh MO JTOPOXKKE, UMeromIeil popmy "MepTBoi netiu " paguycom R
=4 M, ¥ HE OTOPBATKCS OT IOPOKKH BepXHEU Touke nem? TpenneM npeHeopeys.

14. JIBa Heympyrux Teia, MacChl KOTOPHIX 2 U 6 Kr, JBHXKYTCS HABCTpedy APYr IPYry €O
CKOopocTsMH 2 M/c Kaxaoe. OnpeaenuTs MOIyJb U HalpaBiIeHHE CKOPOCTU KaXAOrO U3 ATHX Tel,
nocie yaapa.

15. I'panara, neteBmias co ckopocTeio 10M/c, pazopBasiack Ha JBa OCKOJIKA. BOIBIIONH OCKOJIOK,
Macca kotoporo cocrasisiia 60% wmacchl BCEl IpaHaThbl, MPOJOJIKAJI JBUTAThCsl B IMPEKHEM
HaIpaBJICHUH, HO C YBEJIMYCHHOW CKOPOCTHIO, paBHOM 25M/c. HallTH CKOPOCTh MEHBIIIETO OCKOJIKA.

16. Bosnyx obwemom 1,45 m°, maxopsimmiica npu Temmnepatrype 20°C u masnenun 100 xlla,
MPEBpaTIIIH B )KUIKOE cocTosiHue. Kakoit 00beM 3aiiMeT )XKUAKUN BO3YX, €CIIH €0 IIOTHOCTh 861
Kr/M>?

17. KakoBa OblTa HauajgbHas TeMIIEpaTypa BO3[yXa, €Cld Mpu HarpeBaHuu ero Ha 3 K oObem
yBenuuuiics Ha 1 % oT nepBoHavaabHOro?

18. Kakas Macca Bo3ayxa BBIHIET U3 KOMHATBHI 00beMOM V=60M IIpH NMOBBIIMICHUH TEMIIEPATYPHI
ot 77 =280 K no 7> = 300 K npu HOpMasibHOM JaBieHUU?

19. TemmepaTypa Bo3ayxa B KoMHaTe o6bemoM 70 M> 6bi1a 280 K. Tlocie Toro kak mpoTonuam
neyb, TeMIeparypa nojassiack 10 296 K. Haiitu paGoty Bo3ayxa Mmpu paciiMpeHuH, eClid AaBJIeHHE
noctosiHHo U paBHo 100 kITa.

20. Ha menp mmpuHON 2 MKM IIaa€T HOPMAJIbHO MapauIeIbHBIM Iy4OK MOHOXPOMAaTH4YECKOTIO
cBeTa ¢ JUIMHOW BOJHBI A=589 HM. HaliTu yriel, B HampaBJICHMH KOTOPBIX OyayT HAOIIOMAaThCS
MUHUMYMBI CBETA.

21. T'opuzoHTaNBHBIE PENbCHl HAXOAATCS Ha pacctosHuu 1=0,3 M npyr ot apyra. Ha Hux nexur
CTEepKEeHb, MEPHEeHIUKYISPHbIN penbcaM. Kakoil nomkHa ObITh MHAYKUMS MArHUTHOTO TOJS IS
TOT0, 4YTOOBI CTEPKEHb HavaJ IBUTATHCS, €CIH 110 HeMy mponyckaercs Tok [i=50 A? Koaddurment
TpeHus cTepkHs o penbehl k=0,2. Macca crepxxas 0,5 kr.

22. JludpakunoHHas KapTWHa HAOJIOJAeTCs Ha PACCTOSHUM 4 M OT TOYEYHOIO HCTOYHHUKA
MoHOXpomaTuieckoro cera (A=500 um). IlocepeamHe MeXIy SKpaHOM W HCTOYHHKOM CBETa
nomenieHa auadparmMa ¢ KpyribiM oTBepcTueM. [lpu kakoM paauyce OTBEpCTHS HEHTP AMQpak-
IIMOHHBIX KOJIEI, HAOJII0JaeMbIX Ha dKpaHe, OyaeT Hanbosee TeMHBIM?

23. JIBa 3apspKEHHBIX IIApHKa, MOJABEUICHHBIX HA HUTAX OJMHAKOBOM JUIMHBI, OMYCKAIOTCS B
kepocuH. KakoBa q0mkHa ObITh IUIOTHOCTh MaTepuala MapuKoB, YTOOBI YTOJI pacXOXACHUS HUTEH
B BO3/yX€ U B KepocHuHE ObUI OMH U TOT ke? JluaneKkTpuueckas MpOHULAEMOCTh KEPOCHHA £=2,
JIOTHOCTH KepocuHa p=0,8r/cm’.

24. BplUMCINUTH paguychl NEPBBIX ISITH 30H DOpeHens U1 ciaydas JI0CKOH BOJIHBL. PaccTosiHue
OT BOJIHOBOM TTOBEPXHOCTH JI0 TOUKH HaOmoaeHus paBHo 1 M. [{mmHa BotHBI A=500 HM.

25. DIeKTpOHBI, JICTAIINE B TEICBU3MOHHOW TpyOke, oOmamaroT sHepruen 12 xaB. TpyOka
OPUEHTHPOBAHA TaK, YTO AJIEKTPOHBI JABMXKYTCS TOPU30HTAJIBHO C Iora Ha ceBep. BepTukaibHas
COCTaBJISIONIAs 3€MHOIO MarHUTHOIO TOJisS HampaBjieHAa BHU3, U €r0 MHIYKLHS B=5,5¥10"Tn. B
KaKOM HampaBlICHUH OYAET OTKIOHATHCS OJJIEKTPOHHBIA Iyd? KakoBO yCKOpeHHE KaXaoro
anekTpoHa? Ha CKOJIbKO OTKJIIOHUTCS JTyd, TIpojieTeB 20 CM BHYTPH TEJICBU3UOHHON TPYOKU?

26. Konbua HeroToHa 00pa3yroTcss MEXAY INIOCKUM CTEKJIOM U JIMH30M C pajiniycoM KPUBU3HBI
8,6 M. MOHOXpOMAaTHYECKUI CBET MaJaeT HOPMaJIbHO. MI3MEpeHnsIMU YCTaHOBIIEHO, YTO JAHAMETP
YETBEPTOr0 TEMHOI'0 KOJbI[a (CUMTas LIEHTPAJIbHOE TEMHOE ISITHA 3a HyJieBoe) paBeH 9 mM. Haittu
JUTMHY BOJIHBI MAJAIO0IIETO CBETA.

27. PeakTuBHBIM caMOJIET, MMEIOIMH pa3Max KpbuibeB 50 M, JI€TUT TOPU3OHTAIBHO CO
ckopocthio 800 km/4. OmpenenauTh pa3HOCTh MOTEHIIMATIOB, BO3HUKAIOIIYIO MEXTY KOHIIAMH
KPBUILEB, €CIM BEPTUKAIbHAS CIIArarolas MHIYKIUM MArHUTHOTO MO 3eMinu paBHa 5%107 To.
Mo>KHO 7T UCTIOIB30BaTh 3TY PA3HOCTh MOTEHIMAIOB 711 HK3MEPEHUS CKOPOCTHU MoJETa caMoéra?

28. B ompite IOHra orBepcTusi OCBEIIATUCh MOHOXPOMATHYECKUM CBETOM JJIMHOW BOJHBI
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A=600 HM, pacCTOSHHE MEXIy OTBEPCTHUSMU | MM W PACCTOSHHE OT OTBEPCTHH IO PKpaHa 3 M.
Haiiti mosnosxeHue Tpex nepBbIX CBETJIBIX MOJIOC.

29. TIpoBoaHuK AIMHON 1=1 M IBHXKETCS CO CKOPOCTBIO V=5 M/C MEPIEHAUKYISIPHO K JTUHHUIM
WHIYKIUNA OJHOPOAHOIO MarHUTHOTrO mojisi. OnpeaennuTs BEIMYUHY MHAYKLIUA MAarHATHOIO IOJ,
€CJIM Ha KOHIIaX IPOBOJHMKA BO3HMKAET pa3HOCTh noTeHuuanos 0,02 B.

30. Jlyd cBeTa majaeT Ha IUIOCKONApamiebHYI0 CTEKISHHYIO IUIACTHHKY moj yrioM i=60°.
KakoBa TonmuHa miactuHky d, ecnu npu Beixoae u3 He€ mydy cMmectmiicsa Ha 20 mm? Tlokasarens
npeaomieHud cTekia n=1,5.

31. Yerblpe OnHOMMEHHBIX 3aps]a ( PACIONOKEHBl B BEpLIMHAX KBajapaTa CO CTOPOHOM a.
KakoBa Oyner HanpsKEHHOCTh MOJISl HAa PACCTOSHUU 2a OT LIEHTpa KBajapaTa: 1) Ha MPOJOIKEHUU
JIaroHaJIy; 2) Ha IpsIMOM, MPOXOASILEN Yepe3 UEHTP KBajpaTa U napajuieJIbHON cTOpoHam?

32. YcranoBka mjisi mosiydyeHusi kojielr HproToHa ocBemjaercss MOHOXPOMATHYECKUM CBETOM.
Habmionenne Bemercss B OTpakeHHOM cBeTe. Paguychl JBYX COCEIHUX TEMHBIX KOJIEI] PaBHBI
cooTBeTcTBeHHO 4,0 1 4,38 MM. Panuyc kpuBU3HBI JIMH3BI paBeH 6,4 M. HaliTu mopsiikoBbie HOMEpa
KOJIEI] U JJIMHY BOJIHBI IIa/IAlOLLETO CBETA.

33. B ombiTe ¢ 3epkanamu OpeHenst pacCcTOsSTHUE MKy MHUMBIMA U300p)KCHUSIMU UCTOYHUKA
cera Obuto paBHO 0,5 MM, paccrosHHEe 1O 3KpaHa 5 M. B 3emeHoMm cBeTe MONYyYMIIHCH
UHTEp(EPEHIIMOHHBIE TIOJIOCH] HA PACCTOSHUU 5 MM JpyT OT Jpyra. HallTu AuHy BOJHBI 3€J1€HOTO
CBETa.

34. Kycok mpoBoja IiauHON |=2 M CKIagpIBaeTCsi BIBOE M €ro KOHIIBI 3aMBIKAIOTCS. 3aTeM
MPOBOJl pacTSAruBaeTcss B KBagpaT TaK, 4YTO IUIOCKOCTh KBajJpaTa MEpHEeHIUKYIsIpHa
TOPU30HTAJIBHOM COCTABIAOMIECH HWHIYKIMM MArHUTHOTO MOJISI 3eMIIu B=2*10" T Kakoe
KOJIMYECTBO 3JIEKTPUUYECTBA MPONIET Uepe3 KOHTYP, €CIU €ro conpoTusieHne R=1 Om?

35. CBeT OT MOHOXpPOMATHYECKOTO UCTOYHMKA (A=600 HM) majaeT HOpMaJILHO Ha AUadparmy c
KpYIJbIM OTBepcTHEeM. JlmameTp orBepctus 6 MM. 3a amadparmMoil Ha PacCTOSHUU 3 M OT Hee
HaxoauTes dkpaH. 1) Ckonbko 30H DpeHens ykiaawsiBaeTcs B orBepctnr auadparmel? 2) Kakum
OyzneT ueHTp audpakiMOHHON KapTHHBI Ha SKPaHE: TEMHBIM HIIA CBETJIBIM?

36. DNeKTPOH, ABUTABIIMIICS CO CKOPOCThIO 5*10°M/c, BeTaeT B mapaaiensHOe ero IBHKEHHIO
aneKTpuueckoe mose HanpsbkeHHocTbio 1000B/M. Kakoe paccTosiHue mpouaEr 3IeKTpoH B 3TOM
oJie 10 MOMEHTA OCTAaHOBKHU U CKOJIbKO BPEMEHH €My ISl 3TOT0 noTpedyercsi?

37. Jlyu cBeTa majgaeT Ha IUIOCKONApALIENbHYIO CTEKIAHHYIO IIACTHHKY Mo yriaom i=60°.
Kaxosa TommuHa mmactuHku d, eciau mpu Beixozae u3 He€ myd cMmectuiicsa Ha 20 mm? [lokazarens
pesoMiIeHus cTekna n=1,5.

38. DneKTPOH, ABUTABIIMIICS CO CKOPOCThIO 5*10°M/c, BeTaeT B mapaaiensHOe ero IBHKEHHIO
aNeKTpuueckoe Tmosie HampsbkeHHocTbio  1000B/m.  Kakyio nomio  cBoeil mepBoHadaabHOU
KMHETUYECKON IHEPruu IMOTEPSIeT AIEKTPOH, NIBUrasCh B 3TOM IIOJIE€, €CIU 3JEKTPUYECKOE I0JIE
oOpbIBaercs Ha paccrostHud 0,8cM yTH 37eKTpoHa?

39. UccnenoBanue cnekrpa uziaydeHuss ColHIA MOKa3bIBAET, YTO MAKCUMYM CHEKTPAIbHOM
IUIOTHOCTH HHEPreTUYECKON CBETUMOCTH COOTBETCTBYET JuinHEe BOJHBI A=500 HM IlpmHnmas
ConHile 3a 4epHOE TEJ0, ONPEEIUTh MACCy 7 3JIEKTPOMATHUTHBIX BOJIH (BCEX JIJIUH), U3JIy4aeMbIX
Connuem 3a 1 c.

40. Onpenenuth TeMmieparypyl, MpU KOTOPOW HHEPreTHYEcKas CBETUMOCTbh YEPHOrO Teja
pasua 10 kBt/m? .

41. BplYMCIUTh 4YacTOTHl BpallEHHUs] DJJIEKTPOHA B aTOME BOAOPOJA Ha BTOPOW M TPEThEH
opburax. CpaBHUTh 3TH YACTOTHl C YacTOTOM ramMma M3JIy4eHHs INpPH MEPEeXOie AJIEKTPOHa C
TPEThE Ha BTOPYIO OpOUTY.

42. Ilotok sHeprun ®., U3aydaeMblii U3 CMOTPOBOIO OKOIIIKA IJIABWJIBHOM meuu, paBeH 34 BT.
Onpenenuts TemnepatypyT Heuu, eciy MIomaas OTBEPCTHs S = 6 cM2.

43. Omnpenenuth noctosiHHYIO [Inanka h, eciam u3BeCTHO, YTO (DOTORIEKTPOHBI, BBIPHIBAEMBIC
C TIOBEPXHOCTH HEKOTOPOro MeTalla cBetoM ¢ dactorod 2,2*¥10"15 T, mOTHOCTBIO
3aJIEPKUBAIOTCS OOpaTHBIM TMOTEHIIUAJIOM B 6,6 B, a BeIppIBaeMble cBeTOM ¢ yactoTon 4,6%10"15
I'n morennmanom B 16,8 B.
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44. DnexTpoH ABWKETCA co ckopocThio 200 Mwm/c. OnpenenuTs JUIMHY BOJIHBI
YUUTHIBAS M3MEHEHUSI MAcChl AJIEKTPOHA B 3aBHUCHMOCTH OT CKOPOCTH.

45. HaifTu HauMMEHBIIYI0O AMin W HaWOOJBIIYI0 Amax JJUHBI BOJH CHEKTPAIbHBIX JIMHHMA
BOJIOPOJIa B BUIAUMOMN OOJIACTH CHIEKTPA.

46. Haittu wmaccy ¢ortona: 1) kpacHbIx sydeit ceeta (A=700 HM) 2) pPEHTI€HOBCKUX JIy4eH
(A=25 im) u 3) ramma-nyueit (A= 1,24 m).

47. OmnpenenuTh KpacHyIO TpaHHUIY Ao ¢dotorddexra s 1me3us, ecinu npu oOJydeHUH €ro
MOBEPXHOCTH (PUONETOBBIM CBETOM UIMHOW BONHBI A=400 HM MakcHMaibHas CKOPOCTH
dboToaekTpoHOB paBHa 0,65 Mm/c.

48. VYronbprocrepa mpu najeHUM CBETa W3 BO3AYyXa HAa KPUCTaNI KAMEHHON coiu paBeH 57
rpaa. OnpeaenuTs CKOPOCTh CBETA B ’TOM KpHUCTAJLIE.

49. HaiiTh MUHUMAJIBHYIO SHEPTUIO, HEOOXOIUMYIO IJIs YAaleHUs OJHOTO IPOTOHA U3 sIpa
azoTa.

50. Kakoii nzoton obpazyercs u3 232 90Th nocine ueTsipex a-pacnasoB u AByX b-pacnanos?

ne bporns,

Vmax

JlabopaTopHble 3aHATHS

B maGopatopHOoM mpakTHKyMe MO MUCIMIUIMHE MPEACTaBICH MepedyeHb Jabopa-
TOPHBIX pabOT, 0003HAYEHBI MEJIb W 337a4H, HEOOXOIUMBIE TEOPETUICCKUE U METO-
JTUYECKUEe YKa3aHus K paboTe, mepeueHb KOHTPOJIBHBIX BOIIPOCOB.

3ammra 1a60paTOPHBIX PaOOT BO3MOKHA TTOCIE MPOBEPKU MPABUILHOCTH BBITIOJ-
HEHUs 3a/1aHus, 0OPMIICHHS OTYETa. 3aluTa IPOBOIUTCS B hopMe coOeceTOBaHMS
MPETnoIaBaTelisi Co CTyJICHTOM To TeMe jabopaTopHoil pabothl. [IpuMepHsbIil mepe-
YeHb KOHTPOJBHBIX BOMPOCOB JJI 3alllUTHI JIAOOPATOPHBIX pabOT MpEACTaBICH B
TalIunIE.

No | Tema nabopaTopHoi KonTposibHbIE BOMPOCHI
paboThI
1. | Jlabopatopnast pa- | 1. [laliTe onpeneneHre OCHOBHBIM BUJaM TorperntHocteid. [IpuBenu-
6ota 0-1: OOpaboT- | TE MPUMEPBI.
Ka pesynbTatoB Qu- | 2. Jlaiite ompeneneHne CpeIHEro 3HAYCHUS] BBIOOPKH, TUCIIEPCHUH,
3UYECKOTr0 JKCIEPU- | JUCIEPCUU CPEIHEro 3HAUYEHUS U CPEJHEKBAaJPATUYHOIO OTKJIOHE-
MEHTa HUSL.
OIIK-1 3. Yrto Takoe mpsiMble, KOCBEHHbIE U COBMECTHbIE n3mepenus? Ilpu-
BEJIUTE IPUMEDPBI.
4. O0bsCHUTE HA IPUMEpPE J1Ba METOa 00paOOTKH KOCBEHHBIX U3Me-
pEHHIA.
5.Kak 3anuceIBaloT OKOHYATEIbHBIN PE3YIbTAT NPSIMBIX U3MEPEHUN?
2. | JlJaboparopnast pa- | 1. Ha mpumepe nByx 4yacTuIl BHIBECTH 3aKOH M3MEHEHHS UMITYJIbCa
6ota 1-5: Coynape- | 310t cucrembl. CHopMyIupoBaTh yCIOBUS, IPU KOTOPBIX COXpaHs-
HUE I1apOB €TCsl UMITYJIbC CHCTEMBI WM €ro NpoeKuus. YTo Takoe BHEIIHHUE U
OIIK-1 BHYTPCHHHUE CHUJIBL.

2. Jlate moHsTHEe MexaHW4Yeckou paboThl. [IpuBectn dopmyny mis
HaXOXJCHUS paboThl TEPEeMEHHON CHIBl 1O KPHBOJIMHEHHOMY
y4acTKy TpaekTtopuu. Kakue cuiibl Ha3bIBalOTCSl KOHCEPBAaTUBHBIMU U
HEKOHCEPBATUBHBIMU. /[aTh MOHATHE NOTEHIMAIBHON SHEPTUH.

3. JlaTb MOHSTHE KHUHETUYECKOW SHEPruM MaTepHalbHONW TOUKH U
TBEpIOro Tena. BriBecTH TeopeMy 00 H3MEHEHHHM KHHETHYECKOMH
SHEPTUH.

4. Ha npumepe oqHON MaTepHalbHON TOUKU BBIBECTH 3aKOH M3MEHE-
HUSI €€ TTOJTHOM MEXaHUYECKON YHEPTHH.

5. Yto Takoe yaap ynpyrui U Heynpyrui?
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Tewma mabopaTopHOit

KonTposibHbIE BOPOCHI

paboThI
JlaGopatopnast  pa- | 1. Kakue cymecTByrOT siBJieHUs repeHoca?
3. | 6ora 2-4: Ompene- | 2. OOBSICHUTH MEXaHU3M BO3HUKHOBEHHUS CHJI BHYTPEHHETO TPEHHS
nenue KodduimeH- | (CHI BI3KOCTH).
Ta Bs3KocTU MeTo- | 3. [IpuBectu BhIBOJ ypaBHeHUs1 HbloTOHA J71s Ta30B.
noMm Ctokca. 4. JlaTh MOHATHE JIAMHUHAPHOTO U TYpOyJIeHTHOro TeueHui. duznde-
OIIK-1 CKMU cMbICH uKcia PeliHonbaca.
5. IlpuBectn popmyny Ctokca. YKazarh rpaHHUIbI €€ MPUMEHUMO-
CTH.
4. | Jlaboparopnas pa- | 1. B kakux emuHuIIax U3MeEpseTCs MMEKTPoEMKOCTh? Jlaiite ompeme-
O6ora 3-5: Ompene- | JIeHHWE YTUX €AUHUIL U BBIBEIUTE COOTHOIIICHHE MEXKITY HUMH.
JeHue €MKOCTH KOH- | 2. OT KaKMX BEJTUYUH 3aBUCUT EMKOCTh IJIOCKOT0, IMJIMHIPUIECKOTO
JIEHCATOPOB € IIO- | ¥ IIAPOBOTO KOHJEHCATOPOB?
MoIIplo  OammucTH- | 3. UTo moHMMAIOT 1Mo EMKOCTBIO MPOBOJIHUKA, KOHASHCaTOpa?
YeCKOro ranbBaHo- | 4. OOBSICHUTE yCTPOWCTBO M MPHUHIIMIT JEHCTBHS OAJLTUCTHYECKOTO
MeTpa raJbBaHOMETPA.
OIIK-1 5. Kako#i ¢usmueckuii cMbICT OaTUCTHYECKON TocTosiHHOU? Emm-
HUIBI €€ N3MEPEHHUSL.
5. | JJabopatopHas pa- 1. Kakoi#t cBeT Ha3bIBae€TCA €CTECTBEHHBIM, MOJISIPU30BAHHBIM, IJIO-

6ota 4-5: [IpoBepka
3akoHa Mairoca
OIIK-1

CKOTIOJIAPU30BAHHBIM?

2. Uto Takoe onTu4ecKas OCh, IMTaBHOE CEUCHHE?

3. OxapakTepu3oBaTh CIOCOOBI MOTYYEHHS TIOCKOMOISPU30BAHHOTO
CBETa.

4. ChopmynupyiiTe 3aKkoH Maitoca 1 HEBO3MOXXHOCTb €r0 MPUMEHE-
HUsA OJ1s1 €CTECTBEHHOI'O CBETA.

5. Kak u3MeHHUTCS MHTEHCUBHOCTb CBETA, €CIU MPOMYCTUTH €CTET-
CBEHHBIN CBET 4Yepe3 JIBa IMOJSIPU3aToOpa, TIOCKOCTH KOTOPBIX 00pa-

3YIOT yroa « ?

TecrupoBanmue. IIpu

HN3Y4YCHUN AUCHUINIMHBI IIPEAYCMOTPCHO BBIITOJIHCHUC 2-X

TECTOBBIX paboT. TecTupoBaHue NPOBOAUTCS MOCIE OCBOCHUS CTYAEHTAMH yUEOHBIX
pa3aenoB AMCLUILUIMHBL B KOHIE 2 cEMecTpa MPOBOJUTCS TECTUPOBAHUE, BKIIIOYAIO-
1iee paszenbl MEXaHUKA, MOJIEKYJISIpHAsl PU3MKa U TEPMOJUHAMMKA, HJIEKTPOMArHe-
TU3M, B KOHIIE 3 CEMECTpa IPOBOJUTCS TECTUPOBAHME, BKIIIOYAIOLIEE Pa3/ieiibl KoJie-
0aHUs U BOJIHBI, BOJIHOBAs ONTHKA, KBAHTOBAsI ONTUKA, (PU3MKa aTOMa U sapa. TecTu-
pOBaHME BBIIOJHAETCS CTYAEHTAMM B ayAUTOPUH, IIOJ HAOIIOJEHUEM IpEIoiaBarTe-
7s1. IIpoaoimKuTenbHOCTh TECTUPOBAHUS 45 MUHYT.

Tunossble 3axaHus 1 TecTOBOM padoThl Nel. OIIK-1
Tect 1. Mexanuka. MonekynsapHas Qu3nka U TEPMOJUHAMUKA. DJIEKTpOMarHe-
TU3M.
HNucTpyknusi K TecTy: BbiOepuTe 1IU(MPY, COOTBETCTBYIOIIYIO MPABUIBHOMY Ba-
pUAHTY OTBETA M 3aIUIINUTE €€ B OJJAHK OTBETOB.
OcHoBHasl YacTh

1. Touka M nBMKETCA MO CIIMPAIH C MOCTOSHHOM MO BETUYUHE CKOPO- /’\
CTBIO B HAIIPABJICHUM, YKA3aHHOM CTpeJIKOW. IIpu 3TOM BenuuuHa mos- ( L /
HOTO YCKOPCHHS... M /’
1) He u3MeHsieTcst 2) yBeJIMYHBaeTcsl 3) yMEHbIIAETCHA -

4) HeJOCTATOYHO IAHHBIX /I OTBETA S) paBHA HYJIIO
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2. MarepuanbHast Touka M ABHIKETCS IO OKPY>KHOCTH CO CKOPOCTBIO V.
Ha puc.1 noka3an rpaduk 3aBUCUMOCTH CKOPOCTH V:; OT BpeMeHHu. Ha
pHuC. 2 yKa)XXUT€ HaAIpaBJIEHHWE MOJIHOTO YCKOpPEeHHUs B Touke M B Mo-
MEHT BPEMEHU t3.

1)1 2)2 3)3 4)4 5) Her BepHOro OTBETA

3. MarepuanbHas Touka M IBUXKETCS 10 OKPY>KHOCTU CO CKOPOCTBIO V.
Ha puc.1 moka3an rpaduk 3aBHCIMOCTH CKOPOCTH V: OT BpeMeHu. [Ipu
3TOM BEKTOP MOJHOTO YCKOPEHHUSI Ha pUC. 2 UMEET HalpaBJICHUE. ..

1)1 2)2 3)3 4)4 5)Her BepHOIO OTBeTA

4. JIBa Tena OpOIIEHBI MOJ OJHUM M TE€M K€ YIJIOM K TOPH3OHTY C
HAYaJIbHBIMH CKOPOCTSMH Vo, 2Vo. Ecnmu compoTuBieHHeM BO3myxa
npeHedpeyb, TO COOTHOILICHHE AaibHOCTeH mosera S2/S1 paBHo...
1D12)23)3 44 5)5

5. Kamens Opocuim o1 yriioM K TOPU30HTY CO CKOPOCTHIO Vo. Ero l iy P
TPACKTOPUS B OJTHOPOJHOM I0JI€ TSHKECTH H300paskeHa Ha PUCYHKE. K”B/‘ "“\;)\

A o H
ComnpotuBieHus BO3yxa HeT. Mo1yllb TAHT€HIHAIBHOTO YCKOPEHMS I

Ha yyacTke A-B...
1) ymMenb1iaercsi 2) yBesimunBaercsi 3) He U3MEHSIeTCS
4) paBeH HYJI0 5) HeT BEPHOIO0 OTBETa

6.Ha kakoii BbIcOTE HaJl ypOBHEM MOPS JIaBJI€HUE BO3/lyXa yMeHbInaercsa B 2,718 paza? Temre-
parypy cuurtarh noctosHHoi u paBHoit 300 K. Monsipnas macca Bo3ayxa p= 29 r/monb, yHu-
BepcaibHas razoBas nocrossaHas R=8,31 Jlx/mMonbeK.

1)100m 2)8300m 3)800m 4)-100m 5) 18000 m

7.Iloka3zarens [Tyaccona s azota (N2), paBeH...
1)0.6 2)1.66 3)1.33 4)0.71 5)1.4

8.Ha pucyHke npencraBieH LMK TEIJIOBOM MalllMHBI B KOOpAMHATAaX
T, S, rne T - TepMmonrHaMUyecKas TEMIIEparypa, S - SHTpomnus. YKa-
JKHUTC HArpeBaTcjin C COOTBETCTBYIOIIIUMHA TCMIICpATypaMU:

1) T3, T4, TS 2)T1, T2, TS 3) T4, TS 4) T3, TS 5)T2,T4, TS

9.Ha pucynke npeacraBieHsl rpaduku GyHKIUN pacrpeneieHus] Mo-
JIeKyJl MIeaTbHOTO raza 1Mo CKOpocTaM (pacmpeneneHus Makcesia)
it paznunuHbix ra3oB Ho, He, N2 npu ganHoit Temneparype. Kakomy
ra3y Kakou rpad)uk COOTBETCTBYET?

1)H2-3,He-1,N2-2 2)H2-3,He-2,N2-1

3)H2-2; He-1;N2-3

4)H2-3,He-1,N2—2 5)H2-1,He-2,N2-3

10.Kakas nmonst konuuecTBa TEIJIOTHI, MOABEAEHHOTO K HI€AIbHOMY JIByXaTOMHOMY rasy, pac-
XOJIyeTcsl Ha YBEITMUECHUE €ro BHYTPEHHEH SHEpruu, eciiu Ta3 HarpeBaeTcs n300apHo?
1)3/7 2)6/7 3)4/7 4)5/7 5)2/7

11.ITnockas neKTpoMarduTHas BojHa ¢ yactoToit ¥ =10 MI' pacmnpocTtpansiercs B ¢1a0o mpo-
BOJSIIEN CPEJiE C YAEIbHON MPOBOAUMOCTEI0 O =102 C™m/M 1 JTUDTIEKTPUYECKON TPOHUIIAEMO-

ctei0 € = 9. OTHOIIEHNE aMIUTUTY/L IFIOTHOCTEH TOKOB MPOBOANMOCTH M CMEIEHHS PABHO..
)2 2)1 3)5 43 5)0,5

12./lana cucTemMa TOYEUYHBIX 3aps0B B BAKyyM€ U 3aMKHYTbhIE MTOBEPX-
HOCTH Si, Sz, S3. [IoTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPOCTATHUECKO-
O MOJISl PaBEeH HYIIIO Yepes...

1)S32)S23)S2uS34)S1uS25)S1 *
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13.Ha pucynke wn300pa)keHBI CEYECHHS JBYX IMapajuieIbHbIX MPIMO- I
YTOJIBHBIX JJIMHHBIX MPOBOJHUKOB C IIPOTUBOIMOJIOXKHO HAIpPaBJICHHbI- ——
Mu Tokamu, npudeM [1=2D. Uuaykuus B pe3ynbTupyromero MarHuT- | e
HOTO I10JIs1 paBHA HYJII0 B HEKOTOPOU TOUKE MHTEPBAJIA...
1) ¢ 2) Het Takoii Toukn 3)d 4)a 5)b

14.Cnenyroniast cuctemMa ypaBHEHUM CIIpaBEAJIMBa JUISl IEPEMEHHOIO 3JIEKTPOMArHUTHOIO IO-

ot

1) B OTCYTCTBMH TOKOB IPOBOAMMOCTH 2) NIPH HAJUYUHN TOKOB MPOBOAUMOCTH

3) B OTCYTCTBHMH 3apSI’KEHHBIX TeJ 4) B OTCYTCTBHM 3apPSKEHHBIX TeJ U TOKOB NPOBOIH-
MOCTH

S) npyu HATHYMHK 3apSIZKEHHBIX TeJl M TOKOB IIPOBOAUMOCTH

15.B »nekTpuyecKoM TOJie IUIOCKOTO KOHJIEHCATopa MepeMelaeTcs ' |-
3apsi/ +q B HaIpPaBJICHUH, YKa3aHHOM cTpeskoil. Torma padora cui mo- 2|
14 Ha yyactke AB... ‘ !
1) paBHa HyJ110 2) HeIOCTATOYHO HH(pOPMALIUH

3) HeT BepHOTro oTBeTa 4) OTPUIATEJbHA S) NMOJIOKUTEIbHA

(| Ear =—j@d§ Hdi:j(@Jdﬁ [ aS = [ pav [f|BdS =0
L N N Vv N

Jranon orBera: 1) 2; 2) 4; 3)4; 4)4; 5)1; 6)2; 7)5; 8)3; 9)2; 10)4; 11)1; 12)1;
13)3; 14)1; 15)5;

TunoBble 3a1aHus 1JIS TECTOBOM padoThI Ne2.
Tect 2. Konebanus u BOJIHBI, BOJHOBAs ONTHKA, KBAHTOBAs ONTHKA, PU3UKA aTOMa
U sapa.
HNucTpyknust K TecTy BoIOEpUTE HUGPY, COOTBETCTBYIONIYIO NMPABUILHOMY BapH-
aHTy OTBETA U 3alUIINTE €€ B OJJaHK OTBETOB.
OcHoBHasl YaCTh
1.Touka M OJHOBPEMEHHO KOJIEOJIETCS TO TapMOHHYECKOMY 3aKOHY
B1oJb oceil koopauHat OX u OY ¢ pa3nuM4HbIMU AMIUIUTYAAMHU, HO
OJIMHAKOBBIMH yacToTamu. IIpn pasHoctn Ga3 7/2 TpaekTOpHs TOUYKH

M umeert BUA;
1) Het BepHOrO OTBeTa; 2) 2;3) 1;4)4;5)3

"

2, 7w

x=09cos(—t+—)
2.MatepuanpHasi TOUKa COBEPILIACT FApMOHUYECKHE KOJICOAHNUs TI0 3aKOHY 34
MaxkcumanbHOe 3HaueHHE YCKOPEHHUS TOUKH. ..

2 2 2
1) 0,9 m/c22) 047" m/c? 3) 097 m/c? 4) 0:67 wy/e2 §) 0197 yy/¢2
3.MasTHUK cOBepIIAET BHIHYKICHHBIE KOJIeOaH!s cO ca0biM KO3 PHUIIMEHTOM 3aTyXa-
d*x dx

+5— +400x = 0,1cos100¢
dt

Hust 2 < @ koTophie mogunHAOTCS AU (epeHINaTPHOMY YpaBHeHHIO 47
AMIuiTy/Ia KosiebaHuii OyieT MakCUMallbHa, €CJIM YaCTOTY BBIHYK/IAIOIICH CHJTHI ...

1) yBeau4uTh B 5 pa3 2) yMeHBIINTH B 2 pa3a 3) yMeHbIIUTH B 4 pa3a

4) yMeHbIIUTH B S pa3 5S) yBeJn4uTh B 4 pa3a

4.YpaBHEHUE TJIOCKOW CUHYCOUIAIbHOM BOJIHBI, pacrpocTpaHsrouiencs Baoib ocu OX, numeer
By & =0-01sin(10°/=2X)  Torpa ckopocTh pacHpOCTPAaHEHHS BOJHBI (B M/C) PaBHa...

1) 500 2)200 3)1000 4)100 5)2

S5.IlocrositHHas AUPaKIMOHHON pemeTKH paBHA 2 MKM. HauOomnbImuii mopsiaok cHekTpa s
KEJITOM JIMHUK HATpus * =339 #¥ papeH ...

1)k=3 2)k=5 3)k=7 4)xk=4 5)audpaxuuu He Oyner
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6.IIpu uaTEpdEpEHITNN TBYX KOTEPEHTHBIX BOJIH C JIJTAHON BOJHBI 2 MKM HHTEP(EPEHIIMOHHBIN
MUHUMYM Ha0JIO1aeTCsl TP PA3HOCTH X0J1a, PABHOM. ..
1) 2mMkm 2)4 MM 3) IvMmem  4) Omxm 5) 10 Mmxm

7.Ha nyTH ecTeCTBEHHOr0 CBE€Ta MHTEHCUBHOCTH o momenieHbl
JIBE MUIACTUHKHU TypMalinHa. [locie mpoxoxaeHus miacTUHKY |

CBET IMOJIHOCTBIO NoJisipu30oBaH. Eciu yron ¢ MEXIy Ha IpaBJe-
HusiMa OO u O'O' paBen 60°,T0 MHTEHCUBHOCTSH > cBeTa, mpo-
IIeIIero yepe3 00e MIACTUHKY, CBsi3aHa ¢ lo COOTHOIIIEHUEM. ..
1) I=I0/4 2) >=310/8 3) I>=10/3 4) =10/8 5) I>=I0/2

8.Ilpu mepexoje cBera W3 Bakyyma (BO3/lyXa) B KAaKyHO-TMOO ONTHYECKH MPO3PAUHYIO CPEIy
(BOMy, CTEKJIO) OCTAETCSl HEU3MEHHOM ...

1) nyiMHA BOJIHBI  2) CKOPOCTH PACNpPOCTPaHeHHsl 3) HanmpaBJieHHe pacnpocTpaHeHust 4)
JHeprusi S) yacrora

9. Ilpu HarpeBaHuM aOCOJIFOTHO YEPHOTO TeJla JJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAaKCHU-
MYM CHEKTPATbHOM MIIOTHOCTHU SHEPTreTUUECKON CBETUMOCTH, M3MEHWIACh OT 750HM 10 S00HM.
3HepreTqucxaﬂ CBCTUMOCTD TCJIAa IIPU 3TOM...

1) yBesmuuiiach B 5 pa3  2) He U3MeHHJIach 3) yMeHbIIMJIACH B S pa3

4) yBeamuniace B 6 pa3  5) ysesmmuuaach B 1.5 pa3a

10. AGCOIIOTHO YEPHOE TEJIO U CEPOE TEJIO0 UMEIOT OJIMHAKOBYIO TeMmepaTypy. [Ipu sTom uHTEH-
CHUBHOCTb U3JTYyYCHUHA...

1) HeT BepHOTO OTBeTa 2) ompeessieTcs MJIOIIAAbI0 IOBEPXHOCTH TeJjia

3) 6osb1Ie y 2a0COJIIOTHO YepHOro Tesa 4) 0osble y ceporo Teia S) oqMHAKOBasi y 000MX
TeJl

11.YcranoBute coorBeTcTBUE ypaBHeHu# Ilpeaunrepa ux Gpu3nuecKkoMy CMBICITY:
l)HecTanmoHapHOe; 2)CTalMOHAPHOE ISl MUKPOUYACTHUIIBI B TIOTCHIIMAIBHONW OJHOMEPHOH sIME;
3)cTanmoHapHOe JUIsl AJIEKTPOHA B aTOME BOJIOPO/1a; 4)CTAallMOHAPHOE ISl TApMOHUYECKOTO OC-
LHUAJUIATOPA;

1)1-I'2-B3-A4-b 2)1-B2-b3-A4-/1 3)1-I'2-63-A4-B 4)1-A2-b3-'4-B 5)1-62-B
3-I'4-A

s Em[ Ly B 2y 2m muwtx? ) Ay e ihg
A Vy+—| E+- w=0 B. +o—| E——=— |y =0 v 2mg, LS v N O TS AL
h? ‘InEUJ'Jp (il e 2 }||.r B Rt e Ey=0 T. 2m$ i ot

i

. Wy +%E\|r =0

12. UHTEHCUBHOCTh MOHOXPOMATHYECKOTO CBETA, AIAI0ONIETO Ha KaToa (POTORIEMEHTa YBEIIH-
4yuJIach B JiBa pasza. B pesynbTare 31oro...

1) MakcuMaJIbHAsi KHHETHYeCKasi JHeprus (POTOIIEKTPOHOB YBEJIHYHJIACH B IBa pa3a

2) 3a1epKuBalOIIasi PA3HOCTh NOTEHIMAT0B YMEHbIINIACH B 1Ba pa3a

3) Temnepatypa (p0T03/1€MEHTA YBeJMYWJIACh B IBa pa3a

4) >Heprus (pOTOHOB YBEeJIUYMJIACH B 1BA pa3a

5) oToTOK HaChIIEHNS YBEJINYMIICH B 1Ba pa3a

13.Ha pucyHke n300pakeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOJOPOJIa CO-
rJ1IacHO Mozenu bopa, a Takke yCIIOBHO M300pa)KeHbI EPEXOAbl AIEKTPO-
Ha C OJHOW CTaIlMOHApHOW OpPOUTHI HA JIPYTYIO, COMPOBOXKIAOIIUECS W3-
JTy4yeHUEeM KBaHTa SHepruu. B ynbTpaduoneroBoit obnacTu crekrpa 3Tu
nepexoinl narT ceputo Jlaitmana, B BUAMMOM - ceputo bainbMepa, B uH-
¢bpakpacHoii - ceputo Ilamena. HambGonbmieit yacrore kKBaHTa B Cepuu
JlaiimaHa COOTBETCTBYET MEPEXO...

Dn=5-n=1 2)n=4-n=2 3)n=3-n=2 4)n=2-n=1 5)n=5-n=3

14.YcTaHOBUTH COOTBETCTBUE KBAHTOBBIX YMCEI, OMPEACIISIONINX BOTHOBYIO  (DYHKIIHIO DJIEK-
TpOHA B aTOME BOJIOpoa, uX pusnyeckomy cmbicay: 1.n 2.1 3.m

A. OnpenensieT opueHTAIIMU JIEKTPOHHOTO oOyiaka B mpoctpanctBe b, Ompenenser dopmy
anekTpoHHOro obnaka B. Ompenensier pazMepsl AIEKTPOHHOTO 0bIaKa

I'. Co6cTBeHHBIN MEXaHUYECKHUI MOMEHT
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1) 1-B, 2-b, 3-A 2) 1-b, 2-A, 3-B 3) 1-1, 2-b, 3-A 4) 1-B, 2-A, 3-T" 5) 1-A, 2-b, 3-B

15. CornacHo3akoHYpaJArOaKTHBHOTOpACTIaJan3MEeHEHHECUNCIaHePACTIABIIUX CASIED
HaqanLHoechno) COBPEMEHEM t MILTIOCTPUPYETCATPAPHKOM. ..

L N el

1)3 2) 4 3) HeT BEPHOr0 OTBETA 4) 1 5)2

N  (No-

OtajioH otBeTa: 1)3; 2)2; 3)4; 4)1; 5)1; 6)3; 7)4; 8)5; 9)1; 10)3; 11)1; 12)5; 13)1;
14)1; 15)5S.
5.4. Onucanne KpUTEpPUEB OLEHNBAHUS KOMIIETEHIMI M IIKAJIbI OLlEHUBAHUS
KpurepusiMu orieHMBaHUs TOCTHKEHUM OKA3aTENEH SIBIIOTCS:

IToka3zaTens OLlCHUBAHUS Kputepuii onieHrBaHus

3HaHus 3HaHWE TEPMUHOB, ONIPEACICHUIN, TOHITUI

3HaHWE OCHOBHBIX 3aKOHOMEPHOCTEH MPOIIECCOB U SIBJICHUM
O06BeM 0CBOGHHOTO MaTepHuasa

IToHOTA OTBETOB HA BOIPOCHI

YeTKOCTh U3JI0KEHUST U MUHTEPIIPETalns 3HAHUI

YMenus YMeH#He moap30BaThCsi NpruOOpamMu U 000pyA0BaHUEM

YMeHne npoBoANTh GU3HMUECKHI YKCIIEPUMEHT

YMmenue o0pabatbIBaTh pe3yinbTaThl (PU3NYECKOTO SKCIIEPUMEHTA
YMeHue BINONHATD (PU3MUECKUM SKCTIEPUMEHT B MTOJIHOM 00beMe
C YETKOM MOCJIEI0BATEIIbHOCTHIO JENCTBUI

YMeHue npuMeHsTh 3aKOHBI (PU3UKHU IJI PEIICHUS TPAKTHUECKUX

3aga4d

Hagbiku BrangeTs HaBBIKaMH CaMOCTOSATEILHON PaOOTHI ¢ yUeOHOM 1
HAy4HOU JIUTEPATYPOU

Brnanenve HaBbIKaMu MpUOOPETEHHBIX 3HAHUM MPHU pELICHUH
MPaKTUYECKHX 3a/1a4

Bnanets HaBbIKamMu 00pabOTKH HHGOpMAITIT

Brnasnenve HaBbIKaMu 3KCIUTyaTalluyu NpuOOpoOB U 000pyI0BaHUS
Brnanenne HaBbIKaMu IPUMEHEHUS (PU3MUECKUX 3aKOHOMEPHO-

CTEH B MPAKTHYECKON NEATEIbHOCTH

Onenka copMUPOBAHHOCTH KOMIETEHIIMH MO MOKa3aTeNt0 3HAHUS.

Kpurepnit YpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 5
3HaHUE Tep- He 3naer Tep- | Mmeer npencras-| Xopomro npeacra- | Pazoupaercs B coB-

MHHOB, OTIpe-
JeJICHUH, TTo-
HATUH

MUHBI, OTIpe-
JIEJICHUS U TI0-
HATUS

JICHUE O MPUPOJIE
OCHOBHBIX (hr3u-
YEeCKUX SIBIICHHI,
0 MPUYUHAX UX
BO3HUKHOBEHHS U
B3aUMOCBSI3H.

BIISICT TIPUPOLY
OCHOBHBIX (hU3H-
YeCKHUX SIBIICHUH,
MIPUYUHBI UX
BO3HUKHOBEHHS U
B3aUMOCBSI3H.

PEMEHHBIX MpeACTaB-
JICHUSAX O TIPUPOJIE
OCHOBHBIX (PH3UYECKHX
SIBJICHUM, O IPUYMHAX
UX BOBHUKHOBEHHUS U
B3aUMOCBSI3H.
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3HaHue oc- He 3naer oc- Nwmeer 3HAeT OCHOBHBIE | 3HAET BCE OCHOBHBIE
HOBHBIX 3aKO- | HOBHBIC 3aKO- | IPEACTaBICHUE | (DU3HUECKHE ¢du3nueckne 3aKOHBI,
HOMEPHOCTEU | HbI, SIBJICHUS 00 OCHOBHBIX 3aKOHBI, JISKAIUE | JIEKAIUE B OCHOBE
IIPOLIECCOB U bu3uKy 1 ux buznyecKux B OCHOBE COBPEMEHHOM TEXHUKHU
SABJICHUU B3aUMOCBS3b 3aKOHAX, COBPEMEHHOMN Y TEXHOJIOTUH.
JeXaluxX B TEXHUKH U [Ipencrasnsier cBs3b
OCHOBE TEXHOJIOTHH. bu3MKY ¢ qpyruMu
COBPEMEHHOM HayKaMU U poJib
TEXHUKU U buznyeckux
TEXHOJIOTHH. 3aKOHOMEPHOCTEH.
O06nem ocBo- | Matepuan [Tpencrasmnsier [Ipencrasnser 3HaeT BCE OCHOBHBIC
€HHOI'0 MaTe- | OCBOEH He CBsI3b (PU3UKH C CBSI3b (DPU3UKH C dusnueckue
puana ITOJIHOCTBIO PYTMMU HayKa- | APYTMMU HayKaMH | BEJIUYHMHBI U
MU. 3HAET OCHOB- | U poib (pusmuec- | pusmdeckue

HbIe (U3HYECKUE
IBEJIMYNHBI U HC-
KOTOpBIC (pr3nuec-

KHX 3aKOHOMEp-
HOCTEMN XOPOILLIO
3HA€T OCHOBHBIE

KOHCTaHTBI, YBEPEHHO
JIAeT UX OIpe/eNieHue,
MOSICHAET CMBICT U

IKMC KOHCTAHTHI, (bH?)PI‘ICCKHG Ha3bIBACT €IMHUIIbI
BHAET BEJIMYMHBI U U3MEpEeHHUS.
OIIpeNETIEHHE, ¢dusnueckue
CMBICJ U €MHUIIbI| KOHCTAHTHI, 3HAET
IM3MCPCHUS HUX ONpCACIICHUC,
(buznyecKux CMBICI U €UHUIIBI
IBEJIMYHNH. HU3MCPCHUH.
[TonHoTa OT- OtBeThl Ha BO- | 3HAKOM ¢ pu3u- | 3HaeT [TonHO 1 pa3zBepHYTO
BETOB Ha BO- IIPOCHI HE YE€CKUMH IIpHU- ¢dusnueckue OTBEYAET Ha BCE
MPOCHI TTOJTHBIC O6opaMu U MeTO- | IPUOOPHI U OCHOBHBIC U
JaMU U3MCpe- METOAbI JOITIOJIHUTCIIBHBIC
Hus puznye- U3MEpEeHUs BOMPOCHI
CKHUX BCJINYHH, (bH?)PI‘ICCKHX
UMEeT Mpe- BEJIMYMH.

CTaBJIeHHE 00
OCHOBax TEOPHH
MOTPEIIHOCTEN
M3MEPEHUI

YeTKoCTh U3-
JIOJKCHHS U
UHTEpIpeTa-
YIS 3HAHUH

YeTKkoCcTh U3-
JIOJKCHMS Ma-
TepHuajia OT-
CYTCTBYET

N3noxeunune ma-
Tepuajia HE YeT-
HOE.

3HaeT OCHOBEI
TEOPHUH TOTPEIII-
HOCTEUN U3Mepe-
HUH

B nonHOM 00BeMe 3Ha-
eT ¢pu3uIecKue npuoo-
PBI ¥ METOZBI U3MEpe-
HUS (PU3NIECKUX BEIIU-
YUH, 3HAET OCHOBBI
TEOPHUU MOTPEITHOCTEN
U3MEPEHUN.

OrneHka chopMUPOBAHHOCTH KOMIETEHITUH O MOKA3aTENI0 Y MEHUS

Kpurepnii YPpOBEHb OCBOCHUS U OLICHKA
2 3 4 5

VYwmenue nons- | He ymeer ca- dopmynupyer dopmynupyer DopMynupyeT Bce
30BaThCs IPU- | MOCTOATENIBHO | JIUIIb OCHOBHBIE ()M3H- | OCHOBHBIC (pH3HUEC-
O6opamu u MOJIb30BAThCA | HEKOTOPHIE YEeCKHE 3aKOHBI. K1e 3akoHbl.CaMocCTO-
000pyI0BaHU- | MpUOOpPaMU U | OCHOBHBIE MoskeT npoaHaiiu- | ITEIbHO MPOBOJIUT U
eM o0opynoBaHu- | (pusmyeckue BUPOBaTh PE3yNbTa- | TUIAHUPYET (u3nuuec-

eM 3aKOHBI. Thl SKCIEPUMEHTA. | KUH SKCIEPUMEHT.
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VYwmenue npo- | He ymeer nipo- |C Tpyznom nipume- | YcneuHo YBEpEeHHO MPUMEHSIET
BOAUTH (PU3HM- | BOAUTH (PU3U- [HSAET U3BECTHBIC | MPUMEHSET 3HAHUS O PUBNUECKUX
YECKHUM IKCIe- | YECKUU IKCme- |(PU3UYECKUe MO- | 3HAHHS O CBOMCTBax 0OBEKTOB U
PUMEHT PUMEHT nenu auis onuca- | pusmdecKux SIBIICHUH B
HUs siBeHni. Or- | CBOMCTBaxX MPaAKTUYECKON
paHHYEHHO MPHU- | OOBEKTOB H NeSITeIbHOCTH.
MEHSIET 3HAaHUS O | SIBJIICHUH B
(buznecKux IIPAKTHYECKOU
CBOMCTBaxX 00bEK- | AESITEILHOCTH.
TOB U SIBJICHUM B
MPaKTUYECKON
MesITeIbHOCTH.
YMenue o6pa- C tpynom Moxet YBepeHHO CaMoCTOSTENTHHO
0aThIBaTh pe- | CHPABISIETCS C | CAMOCTOSTEIBHO | UCHOJB3YET  JUISL | MOXKET
3yIbTaThI (Pu- 00paboTKO# | MPOBOJIUTH OTHCaHUs MIPOAHAIU3UPOBATH
3UYECKOTO pe3yabTaToOB | HEKOTOPHIE SIBIICHU T pe3yABTATHI
JKCIIepUMeHTa | ¢u3nyeckoro | pusmueckue M3BECTHbIE JKCIIEPUMEHTA u
HKCIEPUMEHTa | KCIIEPUMEHTHI. | (pusmueckue CHENaTh BHIBOJIBI.
Heysepenno MOZIEJH. VYBEpeHHO  MPOBOIUT
aHATM3UPYET Moxer CTaTUCTUYECKYIO
pe3yIIBTaThI WCIIOJTh30BaTh 00paboTKy
OKCIEPUMEHTA. | 3aKOHBI  (DU3UKHU | PE3yIBTATOB
C nomnonHu- TUISt pElIeHUs | SKCIIEPUMEHTA.
TETHHOU TIOMO- | TEXHUYECKUX U
IIbI0 IPOBOJIUT | TEXHOJIOTHUYECKUX
cratucTuye- | mpoOiem
CKyI0 00pabOTKy | yMeeT MPOBOIUTH
pe3yJIbTaToB busznueckuii
SKCIIEPUMEHTA | SKCIIEPUMEHT.
YMeHue BblI- Crynent Bol- | CTyneHT CryneHt CTyneHT BBINOIHWI
MOJHATH GU- | TOJHUI pabo- | BBITTOJHHII BBITIOJTHIT paboTy B MOJIHOM
3UYECKHH 9KC- | Ty HE B IOJI- | paboTy B MOJHOM| pabOTy B TIOJHOM | 00BEME C
MEPUMEHT B HOM 00BeEMe, | 00BEME C 00BEME C COOII0IEHUEM
MIOJTHOM 00B- | HE CyMel Bbl- | COONIOIEHHEM co0Jr0IeHEM HEoO0X0 MO
€Me€ C YETKOH Opatb 11t HEOOXOIUMOI He00X0InMOI [I0CJIENOBATEIBHOCTH
1OCJIeI0Ba- OTIbITAa HEOO- | TIOCJIEZIOBATENIFHO| MTOCIEA0BATENBHO | MPOBEACHHS OMBITOB U
TEIbHOCTBIO | XOauMoe 000- | CTH MPOBEACHUS | CTU NPOBEICHUS | U3MEpPEHUH,
JIeCTBUMA pyIlOBaHUE, | OMBITOB U OTIBITOB U CaMOCTOSITENTFHO U
OMBITHI, U3ME- | UBMEPEHUN, W3MEpPEHHUH, panroHaIBLHO BRIOpAT
peHusl, BBIYUC- | BRIOpAN U CaMOCTOSITENTLHO | ¥ TIOJATOTOBUII JIJISt
JeHwUs, MOJITOTOBWII ISl | U PallMOHAIBHO OTIbITa BCE
HAOJIIONEHUS | OIBITA BCE BBIOpaN u HEOOXOIUMOE
MPOU3BOJIU- | HE0OXOoIUMOe MOATOTOBWI JUIsl | 000Opy/IOBaHuE, BCE
JHMCh Henpa- | 00Opy0OBaHUE, | OIBITA BCE OTIBITHI TIPOBET B
BUJILHO, B OT- | OJTHAKO OIIBIT HeoOxouMoe YCIOBUSX U PEXKUMAX,
yere ObUIN J10- | IPOBOJMIICS B obopynoBaHue, o0ecreunBaroIuX
MYIIEHbl MHO- | HEPAIIMOHAIbHBIX| OHAKO OMBITHI MoJTyuyeHue
KECTBEHHBIC | YCIIOBUSX, UTO poBeT B pEe3yNbTaTOB U
OLIMOKH, HE | MIPUBEJIO K YCIIOBUSIX U BBIBOJIOB C
BBITIOJTHUIT MOJTYYEHHUIO peXHMax, He HanOOoIbIIICH
aHaJIu3 1MO- | Pe3yJIbTaTOB C o0ecneunBaIy | TOYHOCTHIO, B
rpemHocTei, | Oonbiel X IIOJIyYEHHE PEACTaBICHHOM
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HE coOIroman
TpeOoBaHUS
0€e301acHOCTH
Tpyna, IOIyc-
KaJ OIINOKHU
MIPH OTBETE HA
JIOITOTHUTEb-
HBIC BOIIPOCHL.

MOTPEITHOCTHIO,
B OTYeTE OBLIN
JIOTTYIIICHBI B
0011IeH CIIOXK-
HOCTH He OoJiee
JBYX OIIUOOK (B
3aIUCSX €IMHMII,
U3MEpEHUSX, B
BBIYHCIICHHSX,
rpadukax,
Ta0IMIIAX,
CXEeMax, aHaJIu3e
MOTPEIIHOCTEN 1
T.1.), HE

pEe3yNbTaTOB U oTYeTe MPaBUILHO U

BEIBOJIOB C AKKYpPaTHO BBITTOJHUI
JOCTaTOYHOM BCE 3aITHCH, TaOJIUIIBL,
TOYHOCTBIO, B PHUCYHKH, YEPTEXKH,
MpeACTaBICHHOM | Tpadwuku,

oT4eTe BBIYUCIICHUSI U C/IEIIal
MPaBUIBHO U BBIBOJIbBI, TPABHIILHO
aKKypaTHO BBITTOJIHUIT aHAJTU3
BBITIOJTHUJ BCE TIOTPEIIHOCTEH,
3amucH, TaOIUIBL, | cOOII0mal

PHUCYHKH, TpeOOBaHMS

YEePTEKH, 0€30MMacHOCTH TPy/a.
rpaduku,

BBIYMCIICHUA U

MPUHLIUIINAIBHOT| CJeal BbIBOJBI,

0 IS JaHHOM [IPaBUILHO

paboThI BBITIOJTHIIT aHAIHU3

Xapakrepa, He MIOTPEIIHOCTEH,

MOBJIMABIINX Ha | coOmroaan

pe3yabTat TpeOoBaHUS

BBITIOJTHEHMUS, 0€30MacHOCTH

coburogan TpyAa, TOIMyCKal

TpeOoBaHUs HE3HAYUTEIIbHbIE

0€301acHOCTH OIHOKH TIpU

TpyZa, JOIyCKajl | OTBETE Ha

HE3HAYUTEIIbHBIC | IOTIOJTHUTEIIbHBIC

OIMOKY TpH BOITPOCHI.

OTBETE Ha

JOTIOTHUTEIIbHBIE

BOIIPOCHI.
VYwmenue ipu- | He ymeer C 3arpynHeHu- | YMeeT NPOBOAUTH | YCHEUIHO HMCIOIb3YET
MEHSTb 3aKO- | IPUMEHSTh SIMUA yMEeT CTaTUCTUYECKYIO | JUIsl OTMCAHUS
HBI PU3BHKU 3aKOHBI JIJIS WCITOJIH30BATh 00paboTKy SIBJICHUM W3BECTHBIE
JUIS peulieHust | pemieHus Gu- | 3aKoHBI GU3UKU | PE3YJABTATOB AKC- | (PU3MUECKUE MOJIEIH.
NPAKTUYECKUX | 3MYECKUX 3a- | JJIs PEeLIeHUs MEePUMEHTA.. CamMocTosTenbHO
3a1a4 a4 TEXHUYECKUX U IPUMEHSET 3aKOHBI

TEXHOJIOTMYECKU Gbu3MKY 715 petieHust

X TpooIIeM. TEXHUUYECKUX U

TEXHOJIOTUIECKIX
npoOIeM.

OH@HKa C(bOpMHpOBaHHOCTI/I KOMHGT@HHI/IfI 0 TMoKa3aTearn HaBbIku.

Kpurepnit YpoBEeHb OCBOEHUSI M OLICHKA

2 3 4 5
Bnanetr HaBbI- He ucnonb3yer He nocrarouno JlocTaTouHo Bnaneer HaBbI-
KaM{ caMOCTOsI- | yu4eOHYIO U Hayy- BJIQJICET HABBIKAMHU | BJIAJICET HABbI- KaMH CaMOCTOSI-
TETBHOU PabOTHI | HYIO JIUTEPATYPY CaMOCTOSITENILHOM | KAMU CAaMOCTOSI- | TEJIbHON pabOoThI
¢ yueOHOH 1 JUTSl TIOJITOTOBKYU K | paboThI ¢ y4eOHON | TembHON paboThl | ¢ yueOHOH U
HAy4HOU JIUTE- 3aHATHAM Y HAy4HOU JIUTE- C y4eOHOH U HAy4HOU JIUTE-
parypoit parypoit HAy4YHOH JUTE- | paTypou

paTypoi
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Bnanenue
HABBIKAMU TIPHU-
00peTEeHHBIX
3HaHUU IIpU pe-
HICHUU [TPaKTH-
YECKUX 3a/1a4

JlonymieHsl NpuH-
[IUTTHATbHBIE
omuoKH (reperny-
TaHbl (HOPMYITHI,
HapylIeHa mocle-
JI0BAaTE€IHHOCTh BhI-
YUCJIEHUM, OTCYT-
CTBYET IIEPEBOJ
(hUBUYECKUX BEIH-
yuH B cuctemy CHU

U T.J.).

B ocHOBHOM mO-
HOE BBIIIOJIHCHUC-
paboTHI IPU HAJTH-
YHUH OIIHOOK, KO-
TOpPBIC HE OKa3bI-
BAIOT CYIIIECTBEH-
HOT'O BJIMSIHHS Ha
OKOHYATEIIHHBIN
pe3ymbTar.

[TonHoeHanmmuum
BBITIOJTHEHHUSI
Bcero o0béma
paboThI U HAIIU-
qre Hecylle-
CTBEHHBIX OIIIH-
OOK TIpH BBIYHC-
JICHUSIXH TIO0-
CTPOCHUH T'pa-
(UKOB, pUCYH-
KOB, HE BIIUSIO-
IIUX Ha 00N
pe3yabTar pe-

[TonHOoE BBITION-
HEHUE BCETO
00béMa paboTHI,
OTCYTCTBHE CY-
IECTBEHHBIX
OIIMNOOK TpH
BBIUHCJICHUSIX U
MOCTPOCHUSAX
rpauKoOB U pH-
CYHKOB, Tpa-
MOTHOE U aKKY-
paTHOE BBIMOJ-
HEHHE BCeX 3a-

IICHUS. JTaHWU, HATUIHs
BBIBOJIA.

Bunanenue OKcITyaTupyer [Tpuobpen HaBbiku | Bnaneer naBel- | Bageer
HaBBIKAMU 3KC- | MPUOOPHI U PU3M- | SKCIUTyaTallUU He- | KAMHU DKCIUTya- | HaBbIKAMHU
IUTyaTaluy npu- | 4eckoe 00opyao- KOTOPBIX TPUOO0- TaIK IPUOOPOB | HKCILTyaTalluu
00poB U 000pYy- | BaHUE C TIOCTOPOH- | POB M 000pYZ0Ba- | M 00OPyAOBa- puOOPOB U
JIOBAHMUS HEN OMOIIbIO HUSL. HUSL. 000pyI0BaHUs.
Bnaners HaBbl- | C gonosHUTENbHON | C AOMOJHUTENb- Cdopmuporansr | ChopmupoBaHbl
KaMU 00paboTKH | MOMOIIBI0 00paba- | HOM MOMOIIBI0 00- | HAaBBIKH 0Opa- yCTONYMBBIE

nHhopManuu THIBaCT U HE WH- pabaThiBaeT M MH- | OOTKW M MHTEP- | HABBIKK 00pa-
TEPIPETUPYET pe- | TEPIPETUPYET pe- | MpeTaluu pe- 0OTKU U MHTEP-
3yJbTaThl U3MEPE- | 3YyJIbTATHI U3MEPE- | 3yJBTATOB U3- IpeTanuu pe-
305071 HUU MepeHun 3yJIBTATOB U3MeE-
peHuit
Bnanenue Bnaneer HaBeikamu | Binageer Xopowo Brage- | Bimaneer
HaBBIKAMU NIPHU- | ONHMCAHUSA HaBbIKAMHU €T HaBbIKaMU HaBbIKAMHU
MeHEHUS GU3U- | OCHOBHBIX OMUCaHUsA OMHCaHUs OC- OMMUCaHUs
YECKUX 3aKOHO- | (hU3MUECKHUX OCHOBHBIX HOBHBIX (U3U- OCHOBHBIX
MEpPHOCTEU B SIBJICHUM, HO du3nuecKux YECKHX SBICHUHN | (PU3UUECKUX
MPAKTUYECKOM JOMyCKaeT SIBJICHUH, HO Y HaBbIKAMU SIBJICHUU U
JeATEIbHOCTH omuoOKu, crnabo JOTyCKaeT pElIeHUs TUTIO- | HaBBIKAMU
BJIa/ICET HABBIKAMM | OLIMOKH, BIaJeeT | BBIX u3nye- peueHus
pElIeHUs] TUTIOBBIX | HABBIKAMU CKHX 3a/1a4 TUIOBBIX
(bMBUYECKUX 3a/1ad. | pelIeHHUs TUITOBBIX bu3IIeCKux
buzngecKux 3a7a4 U 3a7a4
3a7a4. MOBEIIICHHON
CJI0)KHOCTH.

6. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METO/INYECKOE

OBECIIEYEHMUE

6.1. MarepuajJbHO-TEXHHYECKOE 00ecreyeHue

No Haumenosanue crienu-
AJIbHBIX IIOMEIICHUHN U

MOMENIEHUN UIT caMO-
CTOSITENIbHON pabOTHI

OCHAIIIEHHOCTE CHEIUAILHEBIX IIOMEIICHUN U
TIOMEIIEHUH JIJIs1 CAMOCTOATEIBHOM paboThI

1. | M415

1. Mocka aynutopHas — 1 .
2. Jlocka unrepaktuBHas Hitachi — 1 mir.
3. KpemieHnue HaCTEHHOE JJIsl TpoeKkTopa — | miT.

33




4. Tlpoextop Hitachi — 1 mir.
M406 - na6opatopun | 1. J[ocka ayauTopHas — 1 miT.
MeEXaHHKH 2. Masarauk O6ep6exka(®M -14)— 1 mr.
3. Mamwuna Ateyga (OPM-11)— 1 mr.
4. Coynapenue mapoB (PM-17) — 1 wr.
5. MasrHuk yHuBepcanbHbiii (PM-13) — 1 wr.
6. Mastauk Makcsemia (OM-12) — 1 .
7. Mopaynb FOura u moayns cipura (OM-19) -1 mr.
M409 — maboparopust | 1. J[ocka aynuTopHas — 1 miT.
dEKTpuecTsa n1 2. Tenepatop ['3-112 — 3 mir.
Marnerusma 3. T'enepartop 3ByKOBOM — 1 mIT.
4. VcToyHUK NMUTaHUSA — 3 LIT.
5. H3ydenue 3aTyxarmmx kojieOaHuil B Kojeda-
TenbHOM KOoHTYype (PI13-10) — 1 mT.
6. V3yudeHue BBIHYXICHHBIX KoeOaHul B Koyeba-
TeabHOM KOHTYype (PIID-11) —1 mT.
7. W3ydenue siBieHus: B3auMouHaykiuu (OI13-05) —
L.
8. H3yueHue 3MEKTPUUECKUX MPOIECCOB B MPOCTHIX
JIMHEWHBIX LEIX MPU JEHCTBUU TAPMOHUYECKON
anexTpoaBuxKyIiei cuibl (PI13-09) — 1 mT.
9. Ormpenenenre OTHOIIEHHUS 3aps/ia SIEKTPOHA K
ero macce metrogoMm marietpona (OI13-03)-1miT.
10. M3yyeHue MarHuTHOTO TMOJIsl COJIEHOUAA C TIOMO-
nipto gatuynka Xomia (OI13-04) — 1 mr.
11. Maraszun emkocteit (ME) — 1 .
12. Marasun conpotusienuii (MC) — 2 mr.
13. Ocuumnorpag C1-93 — 3 mir.
14. Octunorpad C1-94 — 2 mir.
15. Octumnorpad MOS-6 — 1 mir.
M410 - aaGoparopus | 1. Jlocka aynuropHas — | miT.
MEXaHnKH 2. Mastauk Makcgemna (OM-12) — 1 .
3. Masatauk O6epbeka (PM-14) — 1 mT.
4. Vuaudwisapasiii nogsec (OM-15) — 2 mir.
5. Tmpockon (PM-18) — 1 miT.
6. Mamwuna Ateyga (OM-11) — 1 .
7. MasTtHuk HakJIOHHBIN (OM-16) — 2 mT.
8. MastHuk ynuepcaiabHbiii (OM-13) — 2 mir.
9. Moaynb FOnra u moayns capura (OM-19) -1mir.
10. Coynapenue mapoB (PM-17) — 1 mr.
M411 - aaGoparopus | [, Jlocka aynmuropHas -1 1mir.
ONTHKH 2. Jlazep JIHI-208b5 — 1 mirt.
3. WU3yudenue cxemsl konen Hetotona (OI1B-05-2-2)
— 1 mr.
4. W3mepeHue nokasartessi IpeJIOMIIEHUS CTEKJIa UH-
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tepdepeHinoHHbIM MeToaoM (DIIB-05-2-1)-1mT.
Onpenenenue GOKYCHBIX PACCTOSIHUI TOHKOMU CO-
oupatenbHOU U paccenBaronux JunH3 (PI1B-05-1-
6) — 1 wr.

[Tomyuenue u rccnenoBaHue NOASIPU30BAHHOTO
ceera (DIIB-05-4-1) — 1 mT.

YcranoBka a1 uzyuenus agpdexra Xomna — 1 mr.
['onnomerp I'C-5 — 1 .

["onoBka onTrueckast 11t yaueOHOM yCTaHOBKH — |
IIT.

M412 — naGoparopus
(¢pusuku TBEPAOrO TE-
Ja

—_ O

Hocka ayauropHas — 1 mir.

['enepartop 3BykoBOM — 1 1miT.

N3yuenue rucrepesuca GpeppoMarHuTHbIX MaTe-
puainoB (PI13 -07) — 1 .

Omnpenenenne paboThl BBIX0/1a JJIEKTPOHOB U3 Me-
tamna (OI12-06) — 1 wir.

Monoxpomarop — 1 mr.

Ocnunorpad — 2 mr.

VYcraHOBKa U3yYEHHs YEPHOTO Teya — 1 mT.
Oddexr Xomna — 1 mr.

Buemnuit poroaddexrt — 1 mir.

. U3yuenue criektpa atoma Bojgopoaa — 1 mr.
. I3yuenue p-nnepexona — 1 mir.

M 414 — nabopaTopus
JIEKTPOPU3NYECKUX
METO/10B

—_ O

AxBaguctriuigTop — 1 .

I'eneparop ['3-112 — 1 .

I'eneparop ['3-118 — 1 mir.

['eneparop 3BykoBOM — 1 1miT.

Mocrt nepemenHoro Toka E7-11 — 2 mir.
Ocmumnorpadg MOS-6 — 1 .

[Teur MukpoBosIHOBas — | T.
[Tonsipumerp kpyrooit CM-3 — 1 .
®oromerp KOK — 1 mit.

. Pedpakromerp UPD — 1 miT.
. Pu meTp PH-150-MA — 1 .

M416 — naGoparTopus
MOJIEKYJIsApHON (u3u-
KH M TEPMOJAUHAMUKH

N == 200Nk == 2000w

W

o

5.

6.

Jlocka aynuropHasi — 1 miT.

N3yyeHue 3aBUCUMOCTH CKOPOCTH 3BYKa OT TEM-
nepatypsl (OIIT 1-7) — 1 .

OmnpeneneHue BI3KOCTU BO3yXa KAWL PHBIM
metoaom (DIIT 1-1) — 2 mT.

OrnpeneneHue OTHOIICHUS TEIIOEMKOCTEN BO3TY-
Xa MPU NOCTOSIHHOM JABJIEHUH U OCTOSTHHOM
oobeme (OIIT 1-6) — 2 mT.

Ornpenenenue SHTPONUU MPU TUIABJIECHUU 0J0Ba
(®IIT 1-11) — 1 .

HccnenoBanue TemmoeMKocTy TBepAbIx Teit (PIIT
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1-8) — 1 mT.

7. OnpeneneHnue MOJSIPHON ra30BOM MOCTOSTHHOM
meTtozoM otkauku (DIIT 1-12) — 1 .

8. Omnpenenenue KodPduirieHTa B3auMHon 11U Py-
3uM Bo3ayxa u BoasHoro napa (®IIT 1-4) — 1 wir.

9. Wsmepenue Temnotsl napoodpazoBanus (DIIT 1-
10) — 1 .

M 422 - yueOHblii | 1. Jlocka MArHUTHO- MapKepHask ABYXCTOPOHHSIS-1 1T
KOMIIbIOTepHBbIH 2. Jlocka unrepaktuBHast SMART — 1 wr.
Kace. 3. Kpemnenue npoektopa Unifi — 1 miT.

4. IIpoektop Unifi — 1 mir.

5. Kommytarop 16 noptoB — 1 mirt.

6. Komnbrorep [I9BM 2-x snepHbiii — 9 mT.

7. Komnbrorep ncu-Opucraiin-1 — 3 mr.
YuranbHelii 3271 0u0- Crenmanu3upoBaHHas MeOelb; KOMIbIOTEPHAs TEX-
JHOTEKH Il CaMo- HUKA, MMOJKII0UeHHasA K ceth «IHTepHeT», nmero-

TOATEJILHOH PadOTHI
CTOATENLHOM pado 1ast TOCTYH B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-

00pa3oBaTeNbHYIO CPEY

6.2. JIueH3MOHHOE U CBOOOITHO PacCIpoOCTpPaHsieMoe NMPOrpaMMHOe

o0ecneyeHme
No [lepeueHb TUIIEH3MOHHOTO MTPOTPAMMHOTO PexBU3HUTHI MOATBEPKIAIOIIETO J10-
o0ecrieyeHus KyMEHTa
1 «Buptyanpnpiii npaktukym no ¢usuke | OO0 «Pu3ukon».
U1 By30B» Y.1; Cpok geiictBust - 0e3 OrpaHu-
«BupTtyanbHbIil PakTUKyM MO (U3HKE | YCHHI.
1St By30B» Y.2 YTBepkICHHE Ha 3aCEIaHuu
kadenpel  gusuku  Nel ot
31.08.16r.

6.3. Ilepeyennb y4eOHBIX U31aAHUI U Y4eOHO-METOAMYECKNX MATEPHUAJIOB

. UeptoB A. I'. «3anaunnk no ¢usuke»: [yued.mocodme] / A. I'. Ueptos, A. A.

Bopo6seB. - 8-¢ uzn., nepepad. u gom. - M. : duzmatnut, 2006. - 640 c.

B. H. Bunormsiaos [u np.] Y.l «MexaHukay: 1a0. IpakTUKyM , Y4eOHOE IM0-
cobue, benropoxa: N3n-so BI'TY, 2012, 114c.

Cabpimunckuit A. B. [u 1ap.] U.2 «MonekynspHas pusuka. TepmoanHaMuKa:
nab. mpakTukym™, YuebHoe nocobue, benropon: M3a-so BI'TY, 2012, 44c.
IlNopsrun E.IL. [u gp.] U.3 «Dnekrpoctatuka. Marnetusmy»: iabd. MpakTHKYM,
VYuebnoe nocodue, bearopoa: Uzn-so BI'TY, 2012, 91c.

I'mapkux FO.I1. [u np.] U.4 «®Pusuka. Ontukay, 1a0. TpakTUKyM, Y4eOHOe IM0-
cobue, benropon: N3a-so BI'TY, 2012, 74c.

bakamuna 10.U. [u ap.] U.5«Dusuka TBepaoTro Tenay: 1ad. MpakTUKyM, YueO-
Hoe nocobue, benropoa: U3a-so BI'TY, 2012, 52¢

Tpodumona T. U. «Kypc ¢usukn» YueOHoe nmocodbue no ¢pusuke 1jig BY30B,
M: Bricmas mkoia, 2006, 352 ¢
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8. CamenweB U.B. Kypc o6mieit pusuku : B 3-x T. : yueb.mocooue / U. B. Capeb-
eB. - 4-e u3., crepeorurl. - CII6.: Jlanw, 2005 - T.2: DnekTprU4ecTBO U MarHe-
ti3M. Bomubl. Ontuka. - 2005. - 496 c.

9. CamenveB U.B. Kypc o6mieit ¢pusuku: B 3-x T.: yue6.mocodue / M. B. Casenb-
eB. - 4-e u3n., crep. - CIIO. : Jlansp, 2005 - T. 3: KBanTtoBas onTtuka. ATOMHas
¢usuka. Ousnka TBepaOoro Tema. PU3MKa aTOMHOTO s/Ipa U AJIEMEHTApPHBIX
yactul. - 2005. - 317 c.

10. CoopHUK BOIIPOCOB U 3a7a4 1o obmiei ¢pusuke: yued.mocodue /M.B. CaBenb-
eB. - 3-e u3m., crep. - CI16.: Jlans, 2005. - 288 c.

11. Bonbkenmreita B. C. CoopHuk 3ama4 o obmemMy Kypey GU3NKU: y4ed. mo-
cobue - CIIO. : Kamwxknsbrit mup, 2004. - 327 c.

12. CabputuHckuii A.B. [u ap]. «3apaun o Gpu3MKe C pEelIeHUsIMU U OTBETAMU»:
nal0. npakTukym. YuebHoe nocodue. benropoa: U3a-so bI'TY, 2012.

13. CabbutuHckuit A.B. [u np]. «®Puszuka B 3agavyax». YueOHoe nocodue. benro-
pon: U3n-Bo BI'TY, 2012

14. JlykpsinoB I'.J[. [u np]. «Duszuka». YuebHoe mocobue. benropon: M3n-Bo
BI'TY, 2014.

15. CaenreB W.B. Kypc o6mieit ¢usuku : B 3-x T.: yu.nocobue - CIIO.: Jlans,
2005 - T.1: Mexanuka. MonexkynspHas pusuka: yd. mocodue- 2005 - 432 c.

16. etnad A.A. Kypc ¢usuku: yued.mocodue / A. A. Jlernad, b. M. SBopckutii.
- 7-e u3n., crep.- M.: Akaaemus, 2008.- 720 c.- (BITIO).

17. Cabpumunckuit, A. B. JlykpsnoB I'.J]. ®usuka B 3amayax: yuyeObHoe mocoOue
JUTSL CTYJIEHTOB OYHOW (popMbI 0Oy4YEeHHSI BCEX CIenHualbHOCTEH, benropon:
N3n-8obI'TY,2012,163¢
https://elib.bstu.ru/Reader/Book/2014040920424320928600008276

18. BunormsimoB B. H. [u ap.] Y.1 «Mexanuka»: na6. [Ipaktukym, YaeOHoe mo-
cobue, benropon: N3n-BO BI'TY, 2012, 114c.
https://elib.bstu.ru/Reader/Book/2013040917384466917800004129

19. CabputnacKui A. B. [1 ap.] Y.2 «MonekynsapHas pusuka. TepmoauHamMukay,
nab. Ilpaktukym, YuebHoe nocobue, benropon: Mzn-so BI'TY, 2012, 44c.
https://elib.bstu.ru/Reader/Book/2013040917384269006900005988

20.Topsarun E.IL. [u gp.] Y.3«Onextpoctatuka. Maranetusm»: 1ab. Ilpaktuxym,
YueOnoe  mocobue,  bemropon:  M3m-eo  BITY, 2012, O9lec.
https://elib.bstu.ru/Reader/Book/2013040917384063610600005052

21. 'magkux FO.I1. [u op.] U.4 «Duzuka. Ontukay, mad. [Ipaktukym, YueGHoe mO-
coowue, benropon: H31-Bo BI'TY, 2012, 74c.
https://elib.bstu.ru/Reader/Book/2013040917383863389100009413

22. bakanun FO.U. [u ap.] U.5 «Dusuka tBeporo tenay: iaad. [Ipaktukym, Yued-

Hoe ocodue, benropoa: M3a-so BI'TY, 2012, 52¢
https://elib.bstu.ru/Reader/Book/2013040917383662879300006274

6.4. IlepevyeHb HHTEPHET PECYpPCOB, MPO(PecCHOHANBHBIX 0a3 TaHHbIX, HH(OP-
MAaIMOHHO-CIPABOYHBIX CHCTEM

1. JIaGopaTopHslii npakTukyM: http://fizik.bstu.ru

2. WurtepakTuBHbIe MOJieH 10 ¢usuke: http://www.askskb.net/index.html

3. OOpazoBarenbHbBICE peCypchl - pelleHre 3aaad 1o ¢usuke: http://za-
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WD

partoj.ru/edu/phys2.htm

OOGpa3oBaTenbHbIE PECYpPChl: YUECOHUKH, CIPABOYHUKH, yueOHBIE MOCOOHUS IO
¢dusuke: http://za-partoj.ru/edu/phys9.htm

Jlexmuu o dusuke: http:// www.repet.info/materials/ogurcov-lekcii-po-fizike
BupTtyanbsubiii 1abopatopHslil npaktukym: http://f.bstu.ru/training_facilities
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