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CTpyKTypa U coiep:KaHue TUCUUILIHHbI
1. esu ¥ 3a1a4u IMCUUILIMHBI, €€ MeCTO B Y4eOHOM Mpoiecce

Lenp wu3yueHuss JuUCHMIUIMHBL «®PU3MKa» — YCBOEHUE CTYIAEHTAMHU
(yHIaMEHTAJIbHBIX TOHATHUA MW  3aKOHOB  (U3MKH, (U3MUYECKHX METOOB
UCCIIEIOBaHMsI M aHalu3a B 00beMe, HeoOXoauMoM Uil Npo¢ecCHOHAIbHOU
JESTEIBHOCTH.

3anauu u3ydeHus: AMCUUILUIHHBI «Dusnkay:

chopMUPOBATh y CTYJEHTOB HAayYHOE MBIIUICHUE U MPAaBUJIbHOE MOHMMAHUE
buznyecKuX MOHATH, 3aKOHOB, TEOPHUM U T'PAaHUI] UX TPUMEHUMOCTH;

paclipuTh W YIJIyOUTh 3HAHUS CTYACHTOB 00 OKpYXalolleM MHpE, O
XapakTepe B3aUMOCBSA3M (PU3NYECKHX 3aKOHOMEPHOCTEW C MPUPOJIHBIMU H
aHTPOIOT€HHBIMU SIBJICHUSIMU;

OOy4yuTh METOJlaM U IMpHEeMaM pEUICHHUs] MNPaKTHUUECKUX 3aJad (PU3UKU B
paMKax npoQecCUOHaNbHBIX KOMIIETEHIIHIH;

OOy4uTh METOAAaM MpPOBEIEHUS (PUINYECKOTO HKCIEPUMEHTA, H3MEPEHUS
duznyecKux BeINYNH, 00pabOTKU U aHAIM3a HKCIIEPUMEHTAIbHBIX TaHHBIX.

HucuunnuHa «Pu3nKa» paccMaTpuBaeTcs Ha 6ase MpencTaBiIeHu o Hanboee
IPOCTBIX U 00muUX (popMax ABMKEHUS MAaTEPUU U X B3aUMHBIX MPEBPALLEHUSIX, KaK
HayKa, M3y4yawllas oOIlWe CBONCTBA M 3aKOHBI JBWKEHUS BEUIECTBA M ITOJI.
[ToHsTUIHBIN anmapaT QU3HKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPEICTABICHUM:
MEXaHUYECKUe HarJIsIIHbIE MIPE/ICTABICHHUS; JIOTUKO-MaTeMaTHYECKHE
npejacTaBieHusi; ¢punocopckoe 060cHOBaHUE (HU3UYECKUX TpeacTaBiieHnil. OCHOBY
MNOHATUUHOrO amnmnapara (U3UKHA COCTaBISIOT (PU3MUECKUE BEIUYMHBI, (pU3nyeckue
3aKOHBI, AMHUIIBI U3MEPEHUS] PUZNUECKUX BETMYMH U METO/IbI UCCIEAOBAHUS.

N3yuyenue (U3MKHA OCYLIECTBISETCS MO MEPE MOCIEI0BATEIBLHOIO IE€TaIbHOTO
U3JIO’KEHUS COJIepKaHMsI €€ OCHOBHBIX Pa3/IesiOB: MEXaHHMKa, MOJIEKYJIIpHas (PU3HUKa,
KoJie0aHUs ¥ BOJIHBI, SJIEKTPUYECTBO U MAarHeTU3M, ONTHKA, PU3UKa aTOMA U sJepHas
¢usuka. [Ipu paccmorpenun (pu3MUECKUX SBICHUN (HOPMHUPYETCS MPEACTABICHUE O
¢u3nyecKuX BEJIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aWMOJEWUCTBUS BEILECTBA
Y TIOJIS.

[Ipenmerom u3ydenus yueOHON AUCHMITTUHBI «DPU3HKa» SBIAIOTCS IPOCTHIC U
oOume GopMbl IBUKEHUS MaTEpUM U MX NpeBpallleHUs, oOlIue 3aKOHbI (PU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIIbHbIE METOJbl HCCIAEAOBaHUS  (U3UUECKUX
SBJICHUU.

HeoTrbemnemoii yacTthio Kypca «Du3nKay SBISIIOTCSA MPAKTUKYM 0 PEIICHHUIO
3ajlay W JabopaToOpHbIM TMpakTUKyM. Ha mnpakTukyme Mo peuieHuro 3aaad
3aKPEIUIAETCS TEOPETUUECKUM MaTepuall JIEKUUM, OCBaMBAKOTCA METOAbl U
MaTeMaTUYeCKHUe MPUEMBI pelIeHHs (pu3nYecKkux 3aaad. JlabopaTopHbIil MPAKTUKYM,
MO3BOJIIET SKCIEPUMEHTAIBHO M3y4yaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAUBATh
IOPUHLIUIBI TPOBEACHUA (PU3MUECKOTO SKCIEPUMEHTa W U3MEpPEHHH (PU3NUEeCKHX
BeJIMYMH, 0OpabaThiBaTh, AaHAIM3UPOBATh M CHCTEMATU3UPOBATh MOJyYEHHBIC
DKCIIEPUMEHTAJIbHBIE IaHHBIE.



2. Mecto nucuumiiunbl B ctpykrype OOII BO

HuctumuinHa —«®Pu3uKa» OTHOCHTCA K MOAYJII0  €CTECTBEHHOHAYUHBIX
JTUCUUIUIMH. V3ydeHne naHHOW AMCHUILTUHBI 0a3UpyeTcsl Ha IIKOJIBHOW MOJArOTOBKE
CTY/ICHTOB 10 MaTeMaTUKE U (U3UKE.

Coneprxanue JUCLUTUTHHBI B3aMMOCBSI3aHO C IUCHUTUTMHAMU
«MatemaTtudeckuii aHaiu3», «Anredpa U TeOMETpUS» M CIY)KUT OCHOBOW JUIs
OCBOCHUS WH)KEHEPHO-TEXHUYECKHUX JUCIUILTIH.

OOyuaromuiics, HaYMHAIOWMN H3y4yeHUE IUCUUIUIMHBI «DPu3nKa», NOJKEH
3HaTh OCHOBBI HMHTETPaJbHOTO0 M AU(GEpeHIIMaTFHOTO UCUYUCICHUS U (PHU3UKY B
npejenax mporpaMMbl CpeIHEN HIKOJIBI.

Hucuunnuna «®dusnka» GopMuUpyeT y CTYJEHTOB TECOPETHUECKHE 3HAHUS U
IPAKTHUYECKHE HABBIKM B PA3NUYHBIX 00JacTsIX (U3UKH (MEXaHHMKa, MOJIEKYJIsIpHas
¢usnka U TepMOAMHAMUKA, SJCKTPUUECTBO M MArHeTU3M, ONTHKA, (PU3HKa aTOMa U
sfaepHas pU3MKa); HEeT0CTHOE MPEACTaBIeHNE 0 (U3NUECKUX MPOIIECCaX U SBICHUSX,
IPOTEKAIOLIUX B IPUPO/JIE; HABBIKM MCIIOJIb30BaHUSI COBPEMEHHBIX HayUHbIX METO/I0B
NO3HAHUS TPUPOABl M BIIAJIEHUE HMU Ha YPOBHE, HEOOXOAMMOM JMJi DPELICHUs
IPAKTUYECKUX 3a7a4 IIPU BBIIOJHEHUH MPOPECCUOHANBHBIX 003aHHOCTEH.

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUMILINHBI

Kon 1 nammeHnoBanue
KOMIICTCHIINU

NHaukatopsl JOCTHXKEHUN
KOMITETCHIINHU (TI0 pean3yeMon
JIACITATIINHE )

[lepeueHs maHUpyeMbIX pe3yIbTaTOB

VK-1. Ciocoben VYK-1.1. 3HaTh: METOIMKHU TIOWICKA, | 3HATh: METOAMKH TIOWCKa, cOopa u
OCYIIECTBJISTH MOUCK, cOopa u 00paboTku uH(popMmanmy; | 00padboTku  uHpOpManuu B chepe
KPUTHUSCKUN aHaJIu3 U aKTyaJIbHbIC poccuiickue U | GU3MKH; OCHOBHEIE ¢dusnyeckue
cuHTe3 nH(popManuy, 3apyOeKHbIe HWCTOYHHUKH | SIBJICHH, i91(S)71 H TIPUHIINTIBL,
MPUMEHSATh CUCTEMHBI | WHpOpMAIIH B cdepe | COCTAaBNSIONINE OCHOBBI COBPEMEHHOMN
MTOAXO/ JIJIST PEIICHUS po(ecCHOHATIBHOMN JCATENBHOCTH, | (DU3MKH.

ITOCTaBJIEHHBIX 3a/1ad. METOJI CHCTEMHOTO aHajIn3a VYMeTs: MIPUMEHSTh ¢dusnyeckue

YK-1.2. YMeTs: MPUMEHSTh
METOJAMKH  TIOWMCKa, cOopa W
00paboTKn WHPOPMAIIH;
OCYILECTBIIATh KPUTHYECKUI
aHaJM3 M CHUHTE3 HWH(OPMAIHH,
IOy YEHHOU n3 pa3HBIX
HUCTOYHUKOB; NPUMEHSATh

CUCTEMHBII MOAXOJ JUIsl peIICHHS
MOCTaBJICHHBIX 337124

YK-1.3. Bnagets: MeToamMu
noucka, coopa u 06paboTKu
KPUTHYECKOTO aHAIIN3a ¥ CHHTE3a
nH(pOpMAITUN; METOTUKOM
CHCTEMHOT'O IT0IX0/1a JJIsl pEILeHHUS
ITOCTABJICHHBIX 33]1a4

3aKOHBI; TPAKTOBaTh CYTh (PU3NIECKUX
SIBICHUHN,  BEJIMYMH W TIOHATHH;
BbIpaXaTh (U3UYECKHE BEJIUYMHBI B
cucrteme CIU.

Brnaners:  HaBbIKAMH ~ OPUMEHEHUS
OCHOBHBIX O0MIEPU3NIECKUX 3aKOHOB U
NPUHIUIIOB, METOAOJOTUEH PEIICHUS
3a/lay U3 pa3iMyHBIX Pa3/elioB OOIIen

(u3uKK; HaBbIKaMH 00paOOTKU U
HWHTEPIPETUPOBAHUS PE3yJIbTaTOB
SKCIIEPUMEHTA.

OIIK-1. Crmocoben
IIPUMCHSATH
€CTECTBCHHOHAYYHBIC
O0IIIeHnHKEHEPHBIC
3HAHUSI, METO/IbI
MaTEeMaTHYECKOTO
aHanm3a u

OIIK-1.1. Ilpumenser 3HaHUA
MaTeMaTHKH B HHXCHEPHOU
MPaKTUKE TIPH MOJEIMPOBAHUN
OIIK-1.2. Ilpumensier 3HaHHSA
€CTECTBEHHBIX HayK B MHXCHEPHOMU
MPaKTUKE

OIIK-1.3. [Tpumensier

3HaTh: 3aKOHBI (DU3UKU W TPAHUIIBI UX
MIPUMEHUMOCTH; OCHOBHBIE (PU3NUECKHE
BEJTMYHHBI u KOHCTaHTHI, ux
OIlpelieJIEeHNe, CMBICI, CIOCOOBI H
€IMHUIIBI UX W3MEpPEHUs; Ha3HAYCHUE U
NPUHLMIEl  JEHUCTBUS  BaKHEHIIMX
¢duznueckux npuboOpoB.
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MOJICJINPOBAHUS B OOLIEHHXXEHEepHBbIE ~ 3HAaHUS B | YMETh: pabotaTb C J1a0OpaTOpHBIM
WHKXEHEPHOM WH)XEHEPHOU NesATeIbHOCTH 000pyAOBaHUEM; UCII0JIb30BATh
JesSTeIbHOCTH, METOOUKH (DHU3MYECKUX H3MEpPEeHUH Hu
CBSI3aHHOM C 00paboTKH SKCIEPUMEHTANIBHBIX
POEKTUPOBAHHUEM H JaHHBIX.

KOHCTPYHPOBAaHHUEM, Brnaners: METOAaMH ¢usnKo-
TEXHOJIOTHIMHU MaTeMaTHYECKOTO aHaIM3a iiv|
MIPOM3BOICTBA IPHOOPOB pelIeHus] eCTeCTBeHHOHAYYHBIX 3a/1a4 U
¥ KOMIUIEKCOB IITUPOKOTO ¢u3nyeckoro MOJICTTUPOBAHUS B
Ha3HA4YeHUs WHXEHEPHOH MpaKTHKE.

4. CTpyKTYypa M coJepKaHue TUCUMILTUHBI

4.1. O0bem yueOHOI TUCUMILVIMHBI U BUbI Y4eOHOH padoThl

Bun yyeOHoii padoThI

O0bem yacoB (3a4. el1.)

Ounas dopma

3aounas dopma

2 ceM. 3 cem. BCEro 2 ceM. 3 cem. BCEro

O0mas yueOHasaA Harpy3ka (Bcero) 54 162 216 54 162 216
(1,5 3a4.em)| (4,5 3au. ex) (6sax. | (1,5 3au. | (4,5 3ax. 6 3a4. en)

' ) ' ) en) en) en) )
Oobs13aTesbHast ayJUTOpHAA
yueOHasi HArpy3Kka (Bcero) 51 51 102 8 8 16
B TOM 4HCJIe:
Jlexuu 34 34 68 6 6 12
CeMuHapcKue 3aHsITHs - - - - - -
[TpakTuueckue 3aHsTUS - - - - - -
JlabopaTopHbie pabOTHI 17 17 34 2 2 4
KypcoBast pabora (KypcoBoii TpOEKT) - - - - - -
[pyrue (hopmbl u METObI
OpraHu3aliu 00pa30BaTEeNLHOTO
nporecca  (pacuemno-epagpuueckue
pabomuvl,  epynnosvie  OUCKYCCUU,
ponegvle uepol, MpeHuHe, i i i i i i
KOMnviomepHbvle CUMYNAYUU,
UHMEPAKMUBHbIE JIeKYUU, CeMUHAPDL,
aHanu3 0en08bIX cumyayull u m.n.)
CamocTosiTeJbHaA pabora
cryaeHTa / ¢opMa KOHTAKTHO# 3/0 75/36 78/36 4214 145/9 187/13
padoThI
dopma arTecranus 3aueT 9K3aMCH 3a4er 9K3aMCH

4.2. Conep:kanue pa3iejoB IMCHUILINHBI

Cemectp 2
Tema 1. Mexanuka.

Beenenue. [lpenmer ¢m3ukn. Ousuka u ecTecTBO3HaHWE. AHAIU3 U CUHTE3 B
MIPOLIECCE MO3HAHUS OKPYKAIOIIEro MUPA. POJb 3KCIIEpUMEHTA B MPOLIECCE MO3HAHMUS.

Kunemaruka wmarepuasibHOM TOYKH.

[Ipocreiimue ¢uznueckre MOJIETH.

[TonoxkeHne MaTrepHAILHOM TOYKM B TMPOCTPAHCTBE. MeXaHWYECKOE JIBHKCHUE.
Koopaunarsl u paany c-BeKTOp TOUKH. BEKTOp nepemenienus, TpaeKTOpusi, MTHOBEHHAs

CKOpPOCTb TOYKH.

KuHeMarnka BpamaTrenbHOro IBW)KECHMA. J[BH)KEHHE TOYKH IO OKPYKHOCTH.
VYrnoBast ckopocTb. CBA3b JIMHEMHONW M YIJIOBOM CKOpOCTEW. /[BM)KEHHE TOYKH IO
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MIPOU3BOJILHOM TpaekTopuu. HopManbHOE U TAHTCHIIMAIILHOE YCKOPEHHE TOUKH. Pannyc
KPUMBU3HBI U LICHTP KPUBU3HBI IPU JBWKEHUH TIO KPUBOJIMHEUHOM TPACKTOPUH.

Junamuka matepuanbHoi Touku. Cuibl B ipupone. Ilepsbiil 3akoH HproToHa.
NuepumanbHble W HEMHEPLMAIbHBIE CHUCTEMBI OTcueTra. Bropoil 3akoH HpioToHa.
Tpernii 3akoH HprotoHa. dyHIaMeHTaldbHbIE B3aUMOJCHCTBUS B MPUPOJE. 3aKOH
BCEMUPHOTO TiAroteHus. Cuna Tsoxect, Bec tena. Cuibl yrnpyroctu. Cuibl CyXoro u
BSI3KOTO TpeHusi. CUJibl aire3un. Y paBHEHHE JBIKCHHUSI TEJa MIEPEMEHHON MaCChI.

PaGota cui, aHeprusi, MoiHOCTh. KuHeTnueckasi sHepTUs MaTepUaTbHO U TOUKH.
[ToTeHuManbHast S3HEPTUS BEIYUCICHHE TSI TPABUTAMOHHBIX U YIIPYTUX CHUII.

JluHaMuKa BpamjaTelbHOrO  JBWKEHUs. TBeploe Teno Kak CHucTema
MarepualibHbIX Touek. MoMeHT unepuuu. Teopema IlITeitnepa. OCHOBHOE ypaBHEHUE
JVHAaMHKHU BPallaTeabHOTO IBMKEHUS TBEPAOTO TEIa OTHOCUTEIBHO HEITOABWKHOM OCH
(ypaBHEeHHE MOMEHTOB). KuneTnueckas sHeprus BpaaTeabHOro IBUKEHUS.

3aKOHBI COXPAHEHHUSI B MEXAHUKE. 3AKOHBI COXPAHEHUS: MEXaHUYECKOM D HEPTUH,
UMITyJIbCA U MOMEHTa UMIyJibca (rupockorsbl). L{eHTp Macc, ypaBHEHHE IBMKEHUS
LIEHTpa Macc.

Tsarorenue. DneMeHTbl Teopuu mnoJisi. 3akoHbl Keruiepa. 3akoH BCEMUPHOIO
TAroreHus. [lone Tarorenus, HanpsKEHHOCTh, oTeHIMan. KocMudeckne CKOpOCTH.

Heunepuuanbhbele cuctembl otcuera. Cuiabl MHEPLUMH NPHU MOCTYyNATEIbHOM
JBIDKCHUM CUCTEeMbI oTcueTa. [lenTpooexnas cuna unepiuu. Cuiia Kopuonuca.

DneMEeHTHI CrelualbHOM Teopuu OTHOCUTEIbHOCTHU. [IpeobpazoBanus ["anues.
[Ipunnun otHocurenbHocTu [Manunes. [ocrynarer CTO. IIpeo6pazoBanus Jlopenia.
CnenctBus u3 npeodpazoBanuit Jlopenia. PenstuBrcrckast AMHAMUKA.

Tema 2. MexaHuka >KUJIKOCTEHN U Ta30B.

MexaHn4eckue CBOMCTBA KUAKOCTEN U ra3oB. JlaBlieHUE B )KUAKOCTAX U Ta3ax.
3akoH Ilackans. Pacnpenenenue naBieHUs B MOKOSIIMXCA KUIKOCTIX U razax. Cuiia
ApxuMmena. YcioBue IUTaBaHus Ten. J[BHKEHHE KMAKOCTEH M ra3oB. CralmoHapHbIN
noToK. JIuHMM M TpyOKHM TOKa. YpaBHEHUE HEPA3pPHIBHOCTU CTPYU. YpaBHEHHUE
bepuymmm. Jlamuaapaoe u TypOynieHTHOoe Teuenue. Ymcno PeitHonmbaca. @opmynna
Crokca.

Tema 3. KosieOaHust u BOJTHBL

[MapMonHnueckue kojieOaHusl U UX XapaKTePUCTUKU. MexaHuka KoyiebaTeabHOro
JBW)KECHUS. Y PaBHEHHUE JBW)KEHHUS MATEPUAIbHOM TOYKU MOJ1 IEUCTBUEM YIPYTOM CUIBI
u ero pemenue. IlpyxuHHbIM MadaTHUK. Duznyeckuid MasTHUK. MareMaTuyecKuin
MasATHUK. YpaBHCHHE 3aTyXamolIMX KOJeO0aHWM U ero peiieHue. YpaBHEHHE
BBIHY’KJICHHBIX KoJieOaHuii u ero peuieHue. Pezonanc. Pesonanc B mpupoje u TeXHUKE.
CrnoxeHne rapMOHUYECKUX KOJICOaHHIA.

Mexanuueckue BOJIHBL. [IpomoJibHBIE W NONEPEYHBIE BOJIHBL. Y PaBHEHUE
oerymieil BOJIHBI. AMIUIUTYAa, YacTOTa, JJIMHA BOJIHBI, (pa30Basi CKOPOCTb BOJIHBL
BomnoBoe  ypaBHeHue. Ilpunmun — cynmepnosuimuu.  ['pymnmoBas — CKOpPOCT.
Nurepdepennuss BomH. Crosure BOJHBL 3BYKOBbIE BOJHBL Oddekt [lormepa.
VYaetpa3Byk. Mudpa3Byk.

Tema 4. OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJUHAMHUKH.

OcHoBbl MouieKysipHON  (u3uky. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-
KMHETHUYECKOU Teopun. Mojienb uaeanbHoro raza. OCHOBHOE ypaBHEHUE KUHETUYECKO I
Teopuu razos. YpasHeHnue Kitaneipona-Menaeneesa.
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['a30BbIe 3aKOHBL. PaBHOBECHBIE MPOILIECCHI B HWIACATHLHOM Ta3e. M3ompoueccsr:
U30XOPUYECKUM, N300apUUECKH, N30 TEPMUYECKHUI.

Cratuctuueckas Qu3nka. MakcBeIJI0BCKOE pachlpeeieHue MOJEKyJ rasa o
ckopoctsiM. Pactipenenenne bonbivmana. bapomerpudeckas hopmyna. Pactipenenenue
["aycca.

SIBieHust mepeHoca: TEIIOMPOBOIHOCTh, AUPQY3Usi, BA3KOCTh (BHYTPEHHEE
TpeHue). OnbITHOE 000CHOBAHME MOJICKYJISIPHO -KMHETUY €CKOM Teopun. CpeHee Yucio
CTOJIKHOBEHUU U CPEeAHsIs ITTMHA CBOOOAHOTO IpoOera MoJIeKy 1.

ITepBoe Hayano TepmMoauHaMUKU. Uucno creneneit cBOOOIbl MOJIEKYJIbl. 3aKOH
PAaBHOMEPHOIO paclpeieseHusl HHEpruM IO CTeNneHsM CcBOOOMbl. TemioeMKocTh
UI€aIbHOTO Ta3a. AnuabaTudyeckuil mpouece Kak M30mpolecc. YpaBHEHUE auadarhl.
[Tomutponubli  mpouecc. I[IpuMeHeHne TepBOTO Hadajla TEPMOJUMHAMHUKHA K
U30IPOLECCAM.

Bropoe Hawano tepmomuHamuku. OOpaTviMble U HEOOpaTUMBbIE MPOIIECCHI.
WneanbHas TerioBas ManimHa u ee koadduiuent nosesHoro neictsus. Llukn Kapno.
Ourponus. TepmoaguHaMuiecKasi BEpOSATHOCTb COCTOSIHUS. DHTPOMHUS U O€CTIOPSIOK.

Peanpnubie ra3el.  YpaBHenue Ban-nep-Baanbca. MonekynspHble  CHIIBI.
N3otepmbl Ban-gep-Baanbca ¥ SKCIIEpUMEHTAIBHBI M30TEPMbI PEATBHBIX Ta30B.
BuyTtpennsis sueprus peasibHoro raza. dddexr J>xoyns-TomcoHa.

CaorictBa xkunkocre. [loBepxHocTHOE HaTskeHre. CmaunBanue. J[aBieHue mo 1
VCKPHBJIEHHOM MOBEPXHOCTHIO KUAKOCTH. KanuiisipHbIE SIBICHUSL.

TBepable Tena. MOHO- ¥ TOJTUKPUCTAILIIBL. TUIIBI KPUCTATIIINYECKUX TBEPIBIX TEI.
HedexTs! B kpuctaiuiax. TemioeMKoCTb TBEPABIX TE.

Cemectp 3

Tema 5. DnekTpu4ecTBO.

DIEeKTPOCTAaTUKA. DJIEKTPUUECKAN 3aps]. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apspa. 3akoH Kynmona. DOnektpuueckoe mosie. HampsikeHHOCTh M MOTOK
HaNPsHKEHHOCTH dJIeKTprudecKoro mosst. Teopema ["aycca u e€ mpumenenue. Pabora npu
IEpEMENICHNH 3apsa B dJieKkTpuueckom node. Lupkynauusa Bekropa E. [lorenmman u
Pa3HOCTh NOTEHUMAIOB. OKBUIOTCHLUUAJIbHBbIE TOBEPXHOCTU. CBiA3b MEXIY
HAIPSKEHHOCTHIO U TOTEHIIUAIOM.

IIpoBogHMKM B 3ieKkTpuueckoM mose. Pacnpenenenne 3aps10B Ha IPOBOIHUKE.
DnekTpoeMKocTh. KOHIeHCaTop, COEIMHEHNE KOHAEHCATOPOB. DHEPTHSI 3aPSIKEHHOTO
KOHJIeHcaTopa. [[1OTHOCTh SHEPTUH NEKTPUYECKOTO MOJIA.

JIVMDAEKTpUKM B JJIEKTPUYECKOM MoJie. BekTop mnojspusanuu, BEKTOP
AJIEKTPUUECKOTO CMEIICHHUS U UX CBSI3b C HAMPSKEHHOCTHIO AJIEKTPUUYECKOrO TOJIS.
JvsnekTpudeckas BOCIPUUMYABOCTD U IPOHULAEMOCTb.

[TocTossHHBIM  dAnekTpuueckuii TOK. IlmotHOCTe TOKa. ComnmpoTHBIEHHE
MPOBOJIHUKOB. CBEpXIIPOBOAUMOCTE. DnekTpoaBrkyiias cuia (1C). 3akon OMa s
ydJacTKa Iienu B BeKTopHOU (muddepennmanbHoii) Gopme. 3akon [[xoyns-JleHia.
Pa3zserBiennsie anexTpudeckue nenu. [Ipasuna Kupxroda.

DNEeKTPUYECKUE TOKU B METAJJIaX, BAKYYME U T'a3aX. DMUCCUOHHBIE SIBICHUS U UX
npumeHeHne. Monumsanus razoB. HecaMOCTOSTENbHBIM U CAMOCTOSATENBHBIA Ta30BbIN
pazpsan. [Lnazma.



Tema 6. Maruetusm.

MaruutHoe nosie. Pu3nyeckue BETUYUHbI, XapaKTEPU3YOLIUE MATHUTHOE TOJIE.
3akon bwuo-CaBapa-Jlammaca. 3akon Ammnepa. B3anMoaeicTBHE 3JIEMEHTOB TOKA.
MarauTtHass MHIYKIUS W HaNPsSXKEHHOCTh MArHUTHOTO MOJisi. MarHuTHoe moJie
JOBWKYUIErocs 3aps/ia, NpsIMOJIMHENHOTO MPOBOJHHMKA C TOKOM, KPYTrOBOTO KOHTYDa,
coneHouaa u topouna. Cuna Jlopenua. JIBrkeHne 3apsiKEHHbIX YaCTULl B MATHUTHOM
noJsie. Dddexr Xomna. Hupkynsuus BeKTopa MarHuTHOW MHAyKnuu. [loTok BekTopa
MarHUTHOW wuHAYKIMH. Teopema [aycca mnst marmutHoro mossi. PaGorta mo
NEPEMEILICHHIO IIPOBOIHUKA U KOHTYPa C TOKOM B MarHUTHOM I10JI€.

OnekTtpoMarHuTHass uHAykuus. 3akoH Papanes. [IpaBuno Jlenua. Toku Dyko.
Camounaykuus. UHIyKTUBHOCTb KOHTYpa. TOKM P pa3MbIKaHUU U 3aMBIKAHUU 1E€TIH.
TpancpopmaTopbl. DHEPTUss MArHUTHOTO TIOJIS.

OnektpomarHutHele kosiebanus. Konebarenpuplii koHTyp. duddepenuuansHoe
ypaBHEHHE COOCTBEHHBIX KOJi€OaHM B KOHType. 3aryXarolllHe 3JIEKTPUYECKHUE
Kosie0anus. BeiHy ) IeHHbIE 21eKTpHUYecKre KoIeOaHus B OCIEeI0BATEILHOM KOHTYPE.
Pe3onanc nanpsxenunt. [Ipumenenune pe3oHanca B paiuOTEXHUKE.

ITepemennslii TOk. [Tonyuenne nepeMeHHOTo TOoKa. [IpoxoxkaeHre nepeMeHHOTO
TOKa 4Yepe3 €MKOCTb M HHIYKTHUBHOCTb. BekTropHble nuarpamMmbl. 3akoH Oma ais
NEPEMEHHOT0 TOKa. MOIIHOCTh MEPEMEHHOT0 TOKa. D (EKTUBHbIE 3HAYEHHS TOKA U
HaIPSKCHHUS.

OcHOBHbIE TIOJIOKEHUST Teopun MakcBerna. B3auMocCBsA3b AJIEKTPUUECKOTO U
MAarHuTHOTO noJieil. Buxpepoe anekrpuueckoe nojie. Tok cmemenus. [lonHas cucrema
ypaBHEeHH MakcBelia B MHTErpalibHOM U B TH(depeHIranbHO M (hopme.

Tema 7. Ontuka. KBaHTOBas MpUpOIa U3ITYUEHNUS .

DIIeMEHTHI TEOMETPUUECKOW ONTUKHU. 3aKOHBI TEOMETPUYECKON ONTUKHU. 3aKOHBI
OPEJIOMJIEHUSI U OTPAXEHUs CBETOBBIX BOJH. llolHOE BHYTpEHHEEe OTpaKEeHUE.
[punuun ®epma. Tonkuwe nuH3bl. M300paxeHue mnpeaMeToB € MOMOIIBIO JIMH3.
AOeppaly ONTHYECKUX CUCTEM.

OcHoBBI (hoTOMETpUU. DHEpPreTUUecKhue BeIWMUMHBI (GoTomeTpun. [loTok
U3Jy4eHusl. DHepreTuyeckasl CBETUMOCTh (M3Ny4aTeabHOCTh). DHEpreTHYecKas cusia
cBeTa (cwiia M3IydeHusi). DHepreTudeckas SpKOCTh (JyYHUCTOCTh). DHepreThudeckas
OCBEILIEHHOCTH (001y4eHHOCTD). CBETOBBIE BeMUUHBI (poToMeTprn. CBETOBOM MOTOK.
CetumocTb. ApkocTh. OCBEMIEHHOCTb.

OcHoBbl  BoJIHOBOHl  ontuku. (CBeroBas BoaHa. KorepeHTHOCTh U
MOHOXPOMAaTHUYHOCTb CBETOBBIX BOJTH. MIHTEp(depeHIus cBeTa 1 METO 1bl HaOJII01CHHUS.
HNudpakuus cera. [Ipunmun [tolirenca-®@penens. Meron 3ou @penens. Judpaxus
Openens. Hudpaxmus Ppaynrodepa. dudpakius Ha NPOCTPAHCTBEHHON peIIeTKe.
®opmyna Bynasda-bparros. Ilonspuzanus. Ilornmomenue cBera. 3akoH byrepa.
Paccesinue cera. Jlucnepcus cera.

KBanToBas nmpupona msiydeHus. TerioBoe U3IyYEeHUE U €ro XapaKTEPUCTHUKU.
3akon Kupxroda. 3akonsl Credana-bonsiimana u cmemienus Buna. ®opmyna Panesi-
Jxunca. @opmyna Ilnanka. Ceszp Mexay ¢gopmynoi [lnanka, 3akonHom Credana-
Bonbimana, popmynamu Buna u Panes-[>xunca. Onruueckas IUpOMETPUsL.

OcHoBbl KkBaHTOBOH onTuku. Buemnuit ¢dororpdexr. 3akon Croserona.
VYpaBHenue DiiHmTelHa ang BHemHero ¢otodddexra. PoTonsl. Macca U UMIyIbC



dorona. JlaBnenue cBera. OPpdexkt Komnrona u ero Tteopus. JIBoicTBeHHas
KOPITy CKYJISIpHO-BOJTHOBAsI IPUPOJa CBETA.

Tema 8. ATomHas u saepHas pu3uKa.

OcHoBbl aroMHOM ¢usuku. CTpoeHue aTtomMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Monenu aroma. [locrynarsl bopa. Cnektp aroma Bojiopoaa no bopy.

DneMEeHThl KBAHTOBOU MeXaHUKU. KOpITy CKyJISIpHO-BOJIHOBOW /1y aJIU3M CBOMCTB
BeulecTBa. l'munore3a ne bpoiing. BonHoBblie cBolicTBa BemiecTBa. COOTHOLIEHHUE
HeomnpenenenHocrei ['eitsendepra. Bonnosas pynkius. Ypasuenue [llpeaunrepa.

DONeMEeHThl COBPEMEHHON (PU3MKM aTOMOB M MOJEKYJ. ATOM BOJIOpOJia B
KBaHTOBOU MexaHuke. KBaHToBbie uncna. @epmuonsl U 6030HBL [Ipuniun Ilaymu.
Ilepnonuueckas cucrema 31eMeHTOB MeHzeneeBa.

ATOMHOE siipo. fAnepHbie Mozenu. 3aps U Macca aTOMHBIX saep. M30TomEbL.
CrvH 1 MarHUTHBIA MOMEHT sifipa. CocTaBHBIE YaCTH aTOMHOTO siapa. Jledekt Macchl.
DHeprus CBA3M sApa. YCcToMuuBOCTh saep. [Ipupona aaepHpix cui. Bzanmonaeicteue
HYKJIOHOB.

PannoakTuBHOCTh. 3aKOH pAaJMOAKTUBHOIO pacmnajna. SaepHele peakuuu.
[IpaBuna cmemenusa. bera-pacnan. Hewrtpuno. B3amMonpeBpamieHus HYKIOHOB.
Heiutponsl. fAnepHbie peakunu. Peakunu 1e1eHus U CUHTE3a.

4.3. Jlekuuu
o O0bem yacoB
/' Haspanue Tembl Ouynas | 3aouHasn
wn ¢opma dopma
2-1i cemecmp
1 | BeegeHue 2 -
2 | Kunemaruka MaTepragbHOW TOUKH 2 1
3 | KuHemaruka BpalaTeibHOTO JIBHIKCHHSI 2 -
4 | lunamuka MatepuanbHoil Touku. CHIIBI B IPUpOJE 2 1
5 | Pabora, MOIIHOCTB, YHEPTUS 2 1
6 | JlunaMuka BpamaTeNbHOTO JBUKCHIUS 2 -
7 | 3aKOHBI COXpaHEHUS B MEXaHHKE 2 -
8 | HeuneprinaapHBIE CHCTEMBI OTCUETA 2 -
9 | DnemeHTHI clienMaNbHOW TEOPHH OTHOCHTEIBHOCTH 2 -
10 | MexaHuKa XHIKOCTEHN 1 ra3oB 2 -
11 | Mexannka Koie0aTeIbHOrO ABMKEHUS 2 -
12 | MexaHunuecKue BOJHBI 2 -
13 | OcHOBBI MOJICKYJISIPHOW (DU3HKH 2 1
14 | T'a3oBsie 3aKOHEI. M30mpoiecchl 2 1
15 | PeanpHble ra3sl. YpaBHeHnue Ban-nep-Baansca 2 -
16 | Cratucruueckas pusuka. Pacupenenenns Makcsenna, [aycca u boapmana 2 -
17 | IlepBoe 1 BTOpO€ HA4YaJI0 TEPMOANHAMHUKHU 2 1
3-1i cemecmp
18 | DnexTpocraTHKa 2 1
19 | IIpoBOJHUKH B IEKTPHIECKOM I10JIE 2 -
20 | JIM>AEeKTPUKH B 2JIEKTPUUECKOM I10JIe 2 -
21 | TlocTOSIHHBIN YNEKTPHIECKHI TOK 2 1
22 | MarHuTHOE 1oJjIe 2 1
23 | Cuna Jlopenna 2 -
24 | DaeKTpOMarHUTHAsK MHIYKITUS 2 1
25 | DaekTpOMarHUTHBIC KOJICOaHus 2 1
26 | IlepeMeHHBI TOK 2 -




27 | OcHOBHBIE ITOJIOKEHHsI TeoprH MakcBeIuia 2 -
28 | DjeMeHThI FTeOMETPHUYCCKOM ONTHKU 2 -
29 | OcHOBBI BOJTHOBOM ONITHKH 2 -
30 | KBaHTOBas IpUpPOIa H3TyUCHHS 2 -
31 | OcHOBBI KBAHTOBOW ONTHKU 2 -
32 | OcHOBBI aTOMHO# (QU3UKH 2 -
33 | AromHoe sizpo. SlaepHble Moenu 2 -
34 | PagnoakTHBHOCTE. S IepHBIC peaKInu 2 1
HTroro: 68 12
4.4, HpaKTH‘leCKI/Ie 3aHATUA no AUCHUIIJINHE «Du3uKa» HE
NMPEeANoJIaralTcs y4eOHbIM IJIAHOM.
4.5. JJaGopaTopHbie padoThI
N O0bem yacoB
Ha3panue Tembl Ounasn |3aounas
n/n
dopma | dopma
2-11 cemecmp
1 | DrnemeHTsl Teopuu norpemHOCTH. PHU3MYECKHE BEIUYHHBI 2 2
2 | IIpubopHselii cemuHap. OnpeseneHne yaeIbHOI0 CONPOTUBIICHHS MPOBOAHUKA 4
3 | Ynpyruii neHTpalbHbIH yaap MapoB 3 -
4 | Masrtauk O6epOeka 4 -
5 OmnpezeneHne OTHOIICHUS TEIIIOEMKOCTEH Bo3Myxa MeTogoMm Kiemana- 2 -
Hezopma
6 | Onpenenenue kodddurmenTa BI3KOCTH XUIKOCTH MeTogoM Crokca 2 -
3-ii cemecmp
7 | U3yuyeHune 3J1eKTPOCTATHYCCKOrO MO 3 2
8 | Ompenenenue 31EKTPOSMKOCTH KOHICHCATOPOB 2
9 OnpezeneHre ropu30HTAIBHON COCTABISIONICH HAMPSHKEHHOCTH MarHUTHOTO 2
noJisi 3eMiu
10 | Ilposepka 3akoHa Amrepa 3 -
11 | OnpeneneHue yIeNbHOTO 3apsiia 3JEKTPOHA 3 -
12 N3yuenne TemrepaTypHOi 3aBHCHMOCTH 3JIEKTPOCONPOTHBIIEHUSI METAIJIOB U 4 -
MOJYIIPOBOJAHUKOB
Hroro: 34 4
4.6. CamocrosiTesibHAsi padoTa CTy/IeHTOB
N O0bem yacoB
. /;1 Ha3Banmne TeMbl Bung CPC Ouynasn 3aouyHan
¢opma dopma
2-1 cemecmp
Wzyuenue JIOTIOJTHUTENBHOM 1 10
1 | Mexanuka JIUTEPATypbl 1O  JAaHHOW  TeMe.
BeInonHeHne foMantHero 3aiaHust
Nzyuenue JIOTOJHUTEIBHON 0,5 10
2 | MexaHunKa XHIKOCTEH U Ta30B JUTEpaTypbl 1O  JaHHOM  TeMe.
BrlnonHeHre JoMaliHero 3aiaHust
Nzyuenue JOHOJHUTEIBHON 0,5 10
3 | Konebanus u BOJTHBI JUTEpaTypbl N0  JaHHOW  TeMe.
BrinonHeHre qoMaliHero 3aiaHus
. Nzyuenue MOITOJIHUTEILHON 1 11
4 OCHOBBI MOJIEKYJISIpPHON (DM3HKH H IMTepATYpH 1O  maEEOH  TeMe.
TEPMOJMTHAMUKH
BeInonHeHne JOMAIIHETO 3aIaHus
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3-1i cemecmp

Uzyuenne JIOTIOJIHUTEIBHOU 20 37
5 | DmexTpudecTBo JTUTEPATypbl 1O  JaHHOW  TeMe.
BelnonHeHre JoOMalIHero 3aiaHust
W3yueHune NOMOIHUTENEHON 20 37
6 | Marmetusm JIUTEPATYPHI 110 TAHHOU TEeMe.
BelnonHeHre JOMaIIHero 3aiaHusl
N3yueHne nononHUTENBHOM 15 35
Ontuka. KBanToBas mpupona N
7 JIUTEPATYPHI 110 TAHHOU TeMe.
U3ITyYeHUS
BrinmonHeHre JOMAIIHETO 3aJaHus
N3yuenue JIOTIOTHUTENBHOI 20 37
8 | AromHas u sepHas pu3nka JUTEpaTypbl 1O  JaHHOH  TeMe.
BrImonHeHne JOMaNTHETO 3adaHus
Hroro: 78 182

4.7. KypcoBble pa0doThl N0 aAucHMILINHEe «PH3MKa» He NMPeanoJararTcs
Y4e€OHBIM IIAHOM.

5. O0pa3oBaTesibHbIE TEXHOJOTHHI

[IpenonaBanne IUCIUIUIMHBI BEACTCSA C TPUMEHEHHEM CIICIYIONIUX BHUIOB
00pa3oBaTeNbHBIX  TEXHOJOTHH:  OOBSICHUTEIBHO-WIIIOCTPATUBHOTO  OOyYCHHSI
(TEXHOJOTHUA TOJJACPKUBAIONIETO OOYUYEHHs, TEXHOJOTHUS TMPOBEICHUS YueOHOU
JTUCKYCCUH), HWHGOPMAIIMOHHBIX TEXHOJOTHM (MIpE3CHTAIlMOHHBICE MaTepHalibl),
Pa3BUBAOIINX ¥ MHHOBAIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHIA.

[IpakTrueckue 3aHITUS TPOBOASATCS C UCIHOJb30BAHUEM Pa3BUBAIOIINUX,
NpOOJIEMHBIX, TIPOEKTHHIX, WH()DOPMAIMOHHBIX (WCIOIB30BaHUE DIIEKTPOHHBIX
0o0pa3oBaTeNbHBIX  PECypCcOB  (DJIEKTPOHHBIM  KOHCHEKT)  0Opa3oBaTelIbHBIX
TEXHOJIOTHUM.

6. YueOHO-MeTOIM4YECKOE W MPOrPAMMHO-UH(OPMAIUOHHOE olOecleyeHmne
AUCIHUITHHBI:
a) OCHOBHAasI JIUTepaTypa:

1. Tpodumona T.U. Kypc dusuku: yued, mocobue st By3oB. — Mzn. 14-e,
nepepad. u gon. / T.U. Tpobumona. — M.: U3narenbckuit neHTp «Axagemusi», 2007.
—560c.

2. CasenbeB U.B. Kypc obmieii ¢pusuku: y4ued, mocodue aiis By3a: B 5 Tomax /
N.B. CaBenveB. — 6-e¢ wusn., crep. — Cankr-lIlerepoypr: Jlanb, 2021. — T.1:
Mexanuka. — 340 c.

3. CasenveB U.B. Kypc oOmeir ¢uszuku. B 5 T11. T. 2. DnekrtpuuectBo u
MarHeTusMm: YueOHoe rmocoowue. 5-e uzf., ucnp. — CII6.: U3marenbctBo «Jlanby, 2021.
—352c.

4. CasenweB U.B. Kypc obmeii ¢pusuku. B 5 t1. T. 3. MonekynsipHas gusuka u
TepMOJIMHaMuKa: YueOHoe nocodue. S-e uza., ucnp. — CII0.: U3narensctBo «JlaHby,
2021.- 224 c.

5. CasenbeB U.B. Kypc o6meit ¢dmsuxku. B 5 11. T. 4. Bosnsl. Onrtuka:
YyebHoe nocobue. 5-e uza., ucnp. — CII6.: M3znatensctBo «Jlanby, 2021. - 256 c.

6. CaBenbeB 1. B. Kypc obmeit pusuku. B 5 t1. T. 5. KBantoBas onrwuka.
AtomHas ¢usuka. Ouszuka TBepaoro Tena. dusuka aTOMHOTO sipa U 3JIEMEHTAPHBIX
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gacTull: YaeOHoe mocoobue. 5-¢ m3a., ucnp. — CII6.: UznarenscTBo «Jlanwy, 2021. —
384 c.
0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. letnad A.A., ABopckuit b.M. Kypc pusuku: YueOnoe nocobue AJis BTY30B.
M.: Bricmas mxkouna, 2002. — 718 c.

2. UeptoB A.T'., BopoOneB A.A. 3agaunuk no ¢uszuke: YuebHoe nmocodue. M.
Bricias mkoma, 1981. — 496 c.

3. Bonbkenmreiin B.C. CoopHuk 3a1a4 no odmemy kypey ¢uszuku. M.: Hayka,
1985. — 384 c.

4. T'onbun JILJI. PykoBOACTBO K TaOOpaTOPHBIM 3aHATHAM 10 (pusuke. 2 u3i-
ue. — M.: Hayka, 1973. — 688 c.

B) MeTOAMYECKHE YKAZAHUS:

1. Xapuenko E.U., Yanenko A.B. Yuebnoe nocodue «dusuka» B 3-X TOMax.
Tom 1. Mexanuka, MomnekynspHas ¢usuka u tepmoauHamuka / Coct.: E.M.
Xapuenko, A.B. Yanenko. — Jlyranck: Uzn-so JIHY um. B.Jlams, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.W., Yanenko A.B., JlemmrBan E.FO. YueOHoe mocobue
«Dusuka» B 3-x Tomax. Tom 2. Dnexkrponunamuka. Konebanus u Bonuel / E.W.
Xapuenko, A.B. Yanenko, E.}O. JlemmtBan — Jlyranck: I'OY BO «JII'Y um. B.
Hans», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 r.

3. Xapuenko E.N., Yanenko A.B., K.A. KopcyHoB. YueOHOe mocobue
«@u3uka» B 3-x Ttomax. Tom 3. Ontuka. Pu3uMKa aTOMOB M MOJIEKYH. SnepHas
¢usuka / Cocrt.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JITY um. B. Jans, 2020. — 103 c. Per. Ne 40 VIT ot 02.11.2020 .

4. Meroguyeckue ykazaHus K JabOpaTOpHbIM padoTaM MO JIUCUHUILIIUHE
«OO0muit guznyeckuii TpakTUKym» (B 6-Tu 4actax), yacTh 1. «BBeneHue B 00U
¢usnueckuil npakTukym. [IpubopHbIil cemuHap» (IS CTYACHTOB HaIpaBlEHUs
noaroroBku 03.03.02 ®duzuka) / Cocr.: E.}O. JIenmrean, H.B. Copoka — JlyraHck:
N3n-o JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meroanueckue yka3zaHusd K JaO0OpaTOpHbIM paboTaM MO JUCIUILIMHE
«OOmuit  puznueckuii mpakTUKym» (B 6-TM dYacTsax), 4dactb 2. «MexaHuKa.
Mexannueckue xkonebanust u BoaHbl» / Coct.: E.1O. JIenmurean, A.B. Yanenko, H.B.
Copoka — Jlyranck: Mzn-so JII'Y um. B. Hansa, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meronuueckue yka3zaHus K JIaOOpAaTOpPHBIM paboTaM MO JUCHUILIMHE
«OOmuit usmyeckuid npakTukym» (B 6-TM yacTsax), yacth 3. «MonekynsapHas
busuka» (1 ctyaeHToB HampasieHus noarotoBku 03.03.02 dusuka) / Coct. E.N.
Xapuenko, E.1O. JIsimntean — Jlyranck: M3n-so JII'Y um. B. [Jans, 2022. — 55 c.

/. Metonuueckue ykazaHUs K J1a0OpaTOpHBIM paboTaM IO JUCHUIUIUHE
«OO0muit puznueckuii mpakTukym» (B 6-TH 4acTsaX), yacTh 4. «DJIEKTpUUECTBO U
MarHeTusm» (i cTyneHToB HampaiieHus noAarotoBku 03.03.02 dwusuka) / Cocr.
E.N. Xapuenko, C.A. KameneB — JIyranck: U3n-so JIT'Y um. B. [lans, 2022. — 84 c.

8. Metoauueckre ykKazaHus K JaOOpaTOpHbBIM paboTaM MO JUCIUILINHE
«O0mmit ¢uznyeckuil mpakTUKym» (B 6-TH dYacTsix), 4actb S5 «Onrtuka» (s
cryaeHtoB HampasieHus nmoArotoBku 03.03.02 dusuka) / Coct. E.M. Xapuenko,
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A.B. Hanenko — Jlyranck: MU3a-so JII'Y um. B. [ans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroauueckue yka3zaHus K Ja0OpaTOpHbIM padoTaM MO AUCIUIUIMHE
«OO0muit ¢puznueckuil NpakTUKym» (B 6-TH 4acTsAx), 4acTh 6. «Pusuka atomay (A
cTyneHToB HampasieHus noaroroBku 03.03.02 dwusuka) / Coct. E.N. Xapuenko,
C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. Mans, 2022. — 25 c.

10. Meronuueckue ykazaHHsi K CaMOCTOSITENIbHOM paboTe MO AUCHMILIMHE
«®uzuka» / Coct. E.YO. JIemmtBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hains, 2023 — 90 c.

11. Meroandeckue yKa3aHUs K MPAKTHUYECKUM 3aHATUSAM 1O AUCIUILIMHE
«Dusuka» (B 2-x vactsx), 9actb 1 «Mexanuka. Monekymspraas ¢usuka» / Cocr.:
C.A. Kamenes, B.A. I'peuxa. — JIyrauck: U3a-so JII'Y um. B. [lans, 2020. — 188 c.

12. Meroauveckue yka3zaHHUS K MPAKTHUYCCKUM 3aHATHSIM 110 JAUCIHUILUIAHE
«Duzukay (B 2-X 4acTsX), 4aCTh 2 «DNEKTPUUYECTBO U MarHeTu3M. Ontuka. AToMHas
u saepHas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: M3g-so JII'Y
uMm. B. ansa, 2021. — 194 c.

r) UaTepHeT-pecypcenl:

eMunuctepctBo oOpa3zoBanus u Hayku Poccuiickoit ®enepauuu —
http://Muno6pHayku.pd/

eDenepanbHas ciayxba 1Mo Haa3opy B cdepe 00pa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

eMunucTepcTBo 00pa3oBaHus U Hayku Jlyranckoil Haponnoit PecriyOnuku —
https://minobr.su

eHapoausiit coBet JIyranckoit Hapoanoi Pecryomuku — https://nsinr.su

ellopran denepalibHBIX TOCYJIAPCTBEHHBIX O0OpPA30BATEIbHBIX CTAHJIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

o OentepanbHbIi IopTan «Poccuiickoe odpazoBanue» — http://www.edu.ru/

ellndopmanonnas cucrema «EnWHOE OKHO J0cTyna K 0Opa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblii  LIEHTp UHEGOPMAIIMOHHO-00pPA30BaTENbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJIHOTEYHbIEC CHCTEMbI M PeCYpPChI

® JJICKTPOHHO-OMOMMoTeuHast  cucrema  «KoOHCynbTaHT — CTyJeHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

® DJICKTPOHHO-OMOINOTCUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

e DJIeKTpOHHbIN Katanor Hayuno-rexuuueckoit oubdmmoreku FOPTTIY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\WWeb

e¢O6pasoBarenpHas miatgopma KOpaiit — https://urait.ru/register

eHayuHnas DJICKTPOHHAS oubnmoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHblid pecypc OM0JINOTEKH 00pa30BaTeIbHOM OPraHU3aAUuU
eHayunas 6udnuoreka umenn A. H. Konsesa — http://biblio.dahluniver.ru/
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7. MarepuajibHO-TeXHHYECKOe W  NPOrpaMMHoe  olecredeHue

TUCIHUANIMHBI

OcBoeHnne aUCUMUIIMHBL  «®PU3MKa»  NOpearnojiaraeT  MCIOJb30BaHUE
aKaJeMHYECKUX ayJUTOpUM U ydeOHBbIX JsabopaToOpui, COOTBETCTBYIOUIUX

I[CﬁCTBYIOHlHM CAHHUTAPHBIM U IIPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOPpMaM.
Hpoqee: pa60qee MCCTO IIpCIioaaBaTcClIsdd, OCHAIICHHOC KOMIIBIOTCPOM C

noctynom B MIHTepHeT.

IIporpamMHoe oOecnieuenue:

DYyHKUMOHAJIBbHOE BbecnuatHoe CchLIKH
Ha3HauYeHHe NporpamMMHoe
odecrmeuyeHue

OdwucHbIi TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanuoHHasi cCUCTEMA

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpayszep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bpaysep

Opera

http://www.opera.com

Ilo4TOBBIN KIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

dain-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTtop

7Zip

http://www.7—zip.org/

I'paduueckuii pegakTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuornuieiiep VLC http://www.videolan.org/vic/
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8. OueHouHble cpeacTBa MO JUCUMILIMHE

IlepeueHp KOMIIETCHIMI (JIEMEHTOB KOMIICTCHITUM),

IMacnopr

OLIEHOYHBIX CPEACTB MO Y4eOHOMH TNCIUIJINHE

«DPuznkay

bopMUpyEeMBIX B

pe3yibTaTe OCBOCHUS YUEeOHON JUCIUTUIMHBI (MOIYJIS) UM IPAKTUKH

Nunukaropsl
- Oranbl
No Kon § (DOpMYJ'II/IpOBKaU JIOCTHXKEHUM KOHTpOJII/IpyeMLIe TEMBI T p—
/gy | KOHTPOIMPYEMOTi | KOHTPONMPYEMOH  [KOMIETEHIHH Eno y4eOHOU JUCIUTUINHBI, (cemectp
KOMIICTCHIIUU KOMITETCHIIUU peanmzyemMon TIPAKTUKU
M3yYCHHUs)
JTACITATIINHE)

1 | YK-1. Crocoben VK-1.1, Tema 1. Mexanunka. 2
OCYIIECTBIATH Mouck, YK-1.2, Tema 2. Mexanuka 2
kputnaecknit ananms | YK-1.3. JKUJTKOCTEH ¥ Ta30B.

U CHHTE3 Tema 3. Konebanus u 2

UH(pOpMAaLUH, BOJIHBL

NPUMEHATH Tema 4. OcHOBBI 2

CHCTEMHBIN MOIXO]] MOJIEKYJIIPHON (DHU3KMKH U

JUISL peIICHUS TEPMOIMHAMUKH.

MOCTABJICHHBIX 3a]1a4. Tema 5. DIIeKTPUYECTRO. 3
Tema 6. Marnerusm. 3
Tema 7. OnTuka. 3
KganroBas npupona
W3ITyYCHHUSI.
Tema 8. AtoMHast u 3
sepHas pusmuKa.

2 | OIIK-1. CrocobeH OIIK-1.1, Temsl 1-4 2
MIPUMEHSTh OIIK-1.2,
ecrectBeHHOHayuHble| OITK-1.3.

1 OOIIeUHXCHEPHbBIC
3HAHUSI, METO/IbI
MaTEeMaTHYECKOTO
aHajn3a u Temsr 5-8 3
MOJICITUPOBAHHUS B
WHXEHEPHOU
JIATSIIbHOCTH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM H
KOHCTPYHPOBaHHEM,
TEXHOJIOTHSIMH
MPOU3BOICTBA
npruboOpoB U
KOMILJIEKCOB
HIUPOKOTO
Ha3HAYCHHSI.
IToxa3aTenu n KPHUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIMMCAaHHuC HIKaJI
OLICHUBaHUuMA
No Kon Kontponupyemblel HaumeHnoBaHue
i KOHTPOJIUPYEMO [TepeueHb MIaHUPYEMBIX PE3YJIHLTATOB TEMBI yU4eOHOM OLIEHOYHOTO
KOMTICTCHIIUN JUCITUTLTUHBI CpeICcTBa
1. | VK-1 3HaTh: MeTOAMKHM Toucka, cOopa u | Temnl 1-8 Bonpocst

15




00paboTku nHMOpManuu B chepe pusmky; 9K3aMEHAIHOHHBIX
VK-1.1 OCHOBHBIC (PU3WYCCKHEC SIBICHUS, HIACH H pabor,
YK-1.2 MPHUHIIUIIBL, COCTaBJISIONINEG  OCHOBBI KOHTPOJIbHBIC
YK-1.3 COBPEMEHHOHN (PHU3HKH. paboThI.

YMeTh: NpUMEHSTh (PU3MUYECKHE 3aKOHBI;

TPaKTOBAaTh CYTh (DU3MUECKUX SBICHHIA,

BEJIMYMH " MOHATHIA; BBIPAXXaTh

¢dbm3udeckue BenmmunHel B cucreme CH.

Brnanmets: HaBBIKAMU MPUMEHECHUS

OCHOBHBIX 00MIe(pU3NIECKUX 3aKOHOB U

NPUHIMIIOB;,  METOJIOJOTHUEH  pelieHHs

3ajad M3 PAa3IUYHBIX Pa3JIeNioB o0men

¢du3ukw; HaBBIKAMH 00paboTKu u

UHTEPIPETUPOBAHUS pe3yIbTaToB

IKCTICPUIMEHTA.

2 | OIIK-1 3HaTh: 3aKOHbI (U3MKKH K TpaHunbl ux | Temsr 1-8 Bormpocsr

MPUMEHUMOCTH; OCHOBHBIE (H3HUYECKHE 9K3aMEHALMOHHBIX
OIIK-1.1 BEITMYMHBI U KOHCTAHTHI, UX OINpEAeliCHUE, pabor,
OIIK-1.2 CMBICT, CHOCOOBI W EOUHHIBI WX KOHTPOJIbHBIE
OIIK-1.3 U3MEpEeHMs; Ha3HauYeHHWe U TMPUHIIUIIBI paboThI.

IeiCcTBUA BaKHEUIIINX (u3nyecKux
MpHOOPOB.

YMmers: pabotath Cc  J1a00paTOPHBIM
000pyJIOBaHNEM; HCIIOJIB30BaTh METOAMKU
(U3MYECKUX W3MEpeHHid U 00padOTKH
9KCIEPUMEHTAIILHBIX JaHHBIX.

Bnanets: METOJaMU (uzuko-
MaTeMaTU4YecKoro aHajiu3a JUIsl pelieHUs
€CTECTBCHHOHAYYHBIX 3a1a4 u
¢duzngecKoro MOJIEITUPOBAHUS B
VHXECHEPHOU ITPAKTHUKE.

Bonpocsbl K KOHTPOJILHBIM padoTam:

TecTbI

2 cemecmp

@®oHabI OLIEHOYHBIX CpEeACTB II0 JUCHUILJIUHE «Du3zukan»

1. MarepuanbHasi TOUKa ABMXKETCA BAOJb Oocu OX, 3aBUCUMOCTh KOOPJIAMHATHI X OT

BpeMeHu t umeer Bug X =3+ 2t +05t2. OnpenenuTts 3HAYEHUE CKOPOCTH TOUKHU B

MOMEHT BpemeHu t=2 C.
A)4 m/c; b)4,5wm/c; B)Swm/c; TN 3,5 wm/c.

2. 3a 3 cexyH/bpl CKOPOCTh PaBHOMEPHO BBIpocia ¢ 3 km/4 10 39 km/4. Onpeaenurtsb

YCKOpEHHE.

A) 12 xm/u?; B) 3,33 m/c%; B) 12 m/c%;, T) 0,3 m/c?.

3. OnpenenuTh YriIOBYK CKOPOCTh TOYKH PABHOMEPHO BPAIIAIOIICHCS CO CKOPOCTHIO
v=0,5 M/c o okpyxHOCTH paauyca R=25 cm.

A) 0,5 pan/c; B)2pan/c; B)0,02 pan/c; TI')5 pan/c.
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4. Ha MarepualibHYI0 TOUYKY JEMCTBYIOT JIB€ B3aUMHO MEPIEHUKYJISPHBIC CHIIbI
0,3 H u 0,4 H. PesynpTupyromias cuiia 1ecTBUS paBHa...
A)0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C kakoW CHJIO HY)XHO JICMCTBOBAaTh Ha TEJIO0 Macco M=3 Kr, 4To OBl OHO
JIBUTAJIOCH C TTIOCTOSIHHBIM yCKOpeHueMm a=1,5 m/c??
A)9H; bB)2H; B)0,5H; I')4,5H.

6. K npyxune, pactsHyToil Ha 3 cM npuioxkeHa cwia 39 H. Hailitu xEcTKoCTh
MPYKUHBL.
A)1,3H; B)1300H; B)117H; I') 1,17 H.

7. Uemy paBHa KHHETHYECKAsI SHEPTH IIapa Maccor 4 KT, 00J1a/Taf0Iero UMITYJIECOM
12 xr-m/c?
A) 36 Ix; b)24 Ix; B) 18 Ix; T') 6 Ix.

8. HaiiTu MOMEHT MHEpIIMU MaTepUaIbHOM TOYKH ¢ Maccoi M=9 kr, ynanéHHO# OT

OCH BpallleHus Ha paccTosaHue =9 cm.
A) 729 xr-M?;, B) 81 kr'm%;, B) 0,073 xkr-m?; T) 1 kr-m2,

9. MomeHT uHepuuM Koneca 5 kr-m?. Kakoli MOMEHT CHJI IPHJIOKEH K KOJECY,
BpaLIAIoIEMYyCs ¢ YII0BEIM yckoperueM £=0,02 pan/c??

A)0,4H-Mm; Bb)0,5H-M; B)0,004 H™m; I')0,1 H-wm.

10. OmpenenuTs MOMEHT MMITYJIbCa Tela C MOMEHTOM MHEpUUHM J=2 KIr-M?,
BPAILAOIIETrocs C YIIIOBOM CKOPOCThI0 =8 paj/c.

A) 16 kr-m?/c; B) 4 kr'm%/c; B) 0,25 xr'm?/c; T) 1 kr-m?/c.

11. Cxonbko Mosnekyn B 1000 monb BemecTBa?
A) 6,02:10%; B) 10% B)6,02:10%; T') 100.

12. CxonpKo KOMUYecTBa BemiecTBa B 32 rpamMax kuciopoaa O,?
A) 0,001 monb; B) 2 monb; B) 32 mons; ') 1 mouib.

13. Onpeaenuts MossipHy0 Maccy HySOa.
A) 78102 kr/mons; B) 98102 kr/mons; B) 98 kr/mons; T') 50107 kr/mons.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenust CHU.
A)27/3K; b)117°C; B)300K; TI')27°C.

15. Kak u3MeHuTCs JaBji€HHE HJICATbHOIO Tras3a, HAXOIALIErocs B TE€PMETHUYHOM
eMKOCTH IIpH nosbiieHnu temneparypsl ¢ 300 K go 450 K?

A) Boipacrert B 1,5 pa3a; b) nonusutcs B 1,5 pasa;

B) Beipacter Ha 150 I1a; I') monusutcs Ha 150 Ila.
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16. Kak u3meHuTCS AaBiICHUE HICATHLHOTO Ta3a PHU YBETUICHUU KOHIIEHTPAINH B 3
pa3a v CHUKEHUU TEPMOJUHAMUYECKON TEMIIEPATYPHI B 2 pa3a?

A) ymenbmutcs B 1,5 paza; b) yBenuuutcs B 1,5 pa3za;

B) yBenuuurcs B 6 pa3; ') ymensiuurcs B 6 pas.

17. Kakas paGoTa coBepIIaeTCs HAeaabHbIM Ia30M IIPU pacuupeHuu ot 2 M5 10 7 m®
u noctosHHoM nasieHuu 100kI1a?

A) 500 x/Ixx; Bb)20xk/x; B) 50 mx/bx; I') 0,02 xIx.

18. UneansHOMY ra3zy cooOnum KoaudecTBO TertoTel Q=5 k. Kak m3amenurcs
€ro BHYTPEHHSISI SJHEPTUsl OH COBEpIIUT padoty A=3 kJ[k?

A) yBenmnunted Ha 2 k/[x; b) ymenpmmtes Ha 2 kJ[x;

B) yBenuunres Ha 8 k/[x; I') ymenpmutcs Ha 8 kJ[x.

19. OnpenenuTh K.I1.11. TIPOIIecca, €CH a3 MOJyYril OT HarpeBaTelss KOJUIECTBO
terioThl 9 kJ[k, a oxnmaaurento nepenan 6 kJx.
A) 1/4; b)2/3; B)1/2; T')1/3.

20. KakoBa Temnieparypa oxsanurens npu mukie Kapho, ecnm k... nukina 0,2, a
temneparypa Harpesareins 400 K?
A)333K; B)80K; B)320K; I')480K.

3 cemecmp

. Kak wu3MeHHTCA CHJIa B3aUMOJCWCTBUS JIBYX TOYEYHBIX 3apsgoB, €CIU
ANEKTPUUYECKUIN 3apsii KaXJoro YyBEIMYUTh B 3 pa3a, OJHOBPEMEHHO YBEIWYUB
paccTosiHUE MEXIY HUMHU B 3 paza?

A) He uamenurcs; b) yBenuuures B 3 pasa;

B) ymensimutcs B 3 paza; [') yBenuuurcs B 9 pas.

2. KakoBa HampsKeHHOCTh DJIEKTPHUYECKOTO TOJISl, €CIM Ha TOYEYHBIM 3apsin

BennuuHbl 0,2 K peiictByet cuna 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. UeMy paBeH MOTEHIHAI AJICKTPUUECKOTO TOJISI B TOUYKE, B KOTOPOU JICKTPUUECKUI
3apsin BenumurHou 0,03 Ko o6nagaet sneprueit 0,18 1x?
A)15B; b)0,054B; B)21B; TI')6B.

4. HailTu 371€KTpOEMKOCTh JBYX KOHJEHCATOPOB, EMKOCThIO 3 MK®D, COeIMHEHHBIX
MOCJIEI0BATEIbHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

5. HaiiTu 31eKTpoeMKOCTh IByX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COe IMHEHHBIX

napauieabHO.
A) 3 Mx®; b) 1,5 Mmx®; B)6 Mx®; I') 0,67 MxD.
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6. B omHOpoaHOE AnekTprdeckoe moiie ¢ HampstkeHHocTh £F=1800 B/M momecTmmm
TUDJIEKTPUK C JUAJIEKTPUYCCKON TMPOHMUIIAEMOCThIO £=6. KakoBa HampsKeHHOCTH

M0JISl BHYTPH JAUAJICKTpUKA?
A) 300 B/m; b) 50 B/m; B) 150 B/m; T') 1080 B/m.

7. Kakoi 3apsii TOJKEeH MPOUTH Yepe3 MOTepEeYHOe CeUeHUe TPOBOTHUKA 32 |
MUHYTY, 4TOOBI TOK ObLIT paBeH 60MKA?
A)10°Kn; B)60-10°Kn; B) 10°Kn; T) 3,610 Ko,

8. Kakoii Tok moteuet uepes pe3uctop conporuiearnem R=2500 Om npu pazHoctu
NOTEHIMAJIOB Ha ero KoHuax 10B?
A)250 A; Bb)250mA; B)4mA; 1)4A.

9. Kakast sHeprus BbliensieTcs B mpoBoaHUKE ¢ conpotuBiaeHreM 300 Om 3a
ITOJIMUHYTHI ITpH NpoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ix; B) 360 Ix; I')9 x/x.

10. /IBa pe3ucropa, conpoTuBiieHreM 2 OM KaxKbli, COEAMHEHBI MapalIeIbHO.

KakoBo conpoTuBiieHHE TAKOTO COSTUHEHUS?
A)40wm; b)10M; B)20Owm; I')3Om.

11. DnexrpoH (3apaz -1,6:101°Ki) Bieren co ckopocTbio V=5 M/C B 0THOPOIHOE
MarHuTHOe nosne B=300 MxTn nepnenauKynsipHO JUHUAM MHIAYKIUU. OTIpEeaenuTh

3HAaYEHUE CHIIBI, AEUCTBYIOIIEH Ha IPOTOH B MATHUTHOM IIOJIE.
A)2,410°H; B)2410%H; B)2,410°H; I')0H.

12. Kak u3MeHuTCS cuiia IeUCTBUSL OJHOPOIHOTO MATHUTHOTO MOJIS HAa 3JIEKTPOH,
€CJIM YTOJI MEXKAY CKOPOCThIO AJIEKTPOHA U BEKTOPOM MAarHUTHOM MHAYKITUU
n3MeHUTH oT 30° 10 90°?

A) yBenmuuutes B 2 paza; b) yMmenbmutes B 2 pasa;

B) yBenuuurcs B 3 paza; ') ymensimres B 3 pasa.

13. Onpenenute BepHOE HANIpaBICHUE CUIIBI JIOpeHIa /11 OTpUIIATEILHOTO 3apsia.

v v v v
..q g —q g § F] Fl §
(® > 05 B > -
=% - -q -q
Fx Fx
A b B r

14. OnpeaenuTs BEpHOE HAMIPABICHHUE JIUHUN UHAYKIUA MATHUTHOTO TOJIS
MIPSMOJIMHEMHOTO TTPOBOJHUKA C TOKOM.
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15. Kak n3mMeHuTCs MHAYKIUS MarHUTHOTO MOJIs, CO34aBAEMOr0 OECKOHEYHO
JUIMHHBIM ITPOBOJIHUKOM, €CJIM CHIIY TOKa YBEJIMYUTH B 1,5 pa3a, a TOUKy
HaOJIOICHNS YIATUTh Ha pacCcTOsTHUE B 3 pasa Oosbiee?

A) ymensimnres B 2 pa3a; b) yBenuuunted B 2 pasa;

B) ne usmenutcsi; I') ymenbmuTces B 1,5 pasa.

16. Ecnu cuity ToKa B ABYX MapajuieIbHBIX TPOBOJIAX YBEIUYUTH BIBOE, a
paccTossHUE MEXAY HUMU YMEHBIINTH B 3 pasa, TO CUJIa UX B3aUMOJACIHCTBHSI. ..
A) yBenmmuutes B 12 pa3; b) yBenuuutcs B 6 pas;

B) ymensmmuTcs B 6 pa3; [') ymenbiutcs B 12 pas.

17. ITnockuii KoHTYp miomanso S=200 cM? HaXOAUTCS B IIOCTOSHHOM OTHOPOIHOM
MarHUTHOM 1oJie ¢ uaaykuuen B=0,3 T Tak, 4To TMHUM MAarHUTHOM MHIYKIHAH
MMPOHU3BIBAIOT IUIOMAb o yriioMm 60° Kk HopManu KoOHTypa. OnpenenauTs NOTOK
MAarHUTHOW UHIYKIIUU Y€pe3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3 mBO.

18. Kak nu3MeHUTCS NOTOK MarHUTHOM MHAYKIIMHU Yepe3 KPYIJIbIi TUIOCKUI KOHTYD,
€CJIM MarHuTHasi HHAYKIUSI YMEHbIIUTCS B 3 pa3a?

A) yBenuuures B 3 paza); b) ymenbmures B 1,5 pas;

B) ymensimutcs B 9 pa3; [') ymensiutcs B 3 pasa.

19. MaruuTHBIN MOTOK Yepe3 MPOBOSIINI KOHTYP U3MEHSIETCS paBHOMEPHO TaK, 4TO
3a 5 MuHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; T)50B.

20. INposoasias paMKa IIOMAAb0 S=9 cM? Bpamaercs ¢ yriaoBoi CKOPOCTbIO =6
clsm OJHOPOJHOM MarHuTHoM Tose ¢ B=0,45 Tn. Onpenenuts MakCUMaabHOE
3nauenue J/]C B pamke.

A) 2,43 mB; b)3kB; B)67,5ukB; I')83 B.

21. KakoBa u3ay4arenabHocTh R abconroTHo yepHoro tena npu remmneparype 20 °C?
A) 9 MBr/™M?; B)418 Br/™M%;, B) 1,7-10° Br/m?;, T') 1 MxBr/M2.

22. Kak u3BMEHUTCS U3Ty4aTeIbHOCTh a0COIFOTHO YEPHOIO TeJa, €CIIU TEMIEpaTypa ¢
300 K yBenuuunace Ha 300 K?

A) yBenmuuuted B 4 pa3a; b) yBenmuutcs B 2 pa3sa;

B) yBenuuurcs B 16 pa3; I') He usmeHutcs
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23. KakoBa IiHa BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAaKCUMYM SHEPTHUH H3Ty4CHHUS
a0COJIFOTHO YEpHOTro Tela npu temmneparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxm; B) 0,63 mxMm; 1) 0,48 MM,

24. OnpenenuTh Maccy (POTOHA U3TyUEHHUsI C NIMHOU BOJIHBI 550 HM.
A)9,1-10% kr; B)1,67-10% kr; B)4,02-10% kr; T') 6,67-10 k.

25. KakoBa paboTa BbIXOJIa JICKTPOHOB M3 MeTalljia, eciiu (GoTodP(HEeKT HauMHACTCS
npy yacTore u3nrydenus 5,28-10 I'n u Beime?
A) 3,510 IIxx; B) 1,6-10%° Ix; B) 4,0-107%° JIx; I')4,7-10° .

26. CornacHo mocTynataM bopa, ONpenenMTh MOMEHT MMITyJIbca JJIEKTPOHA Ha
cTanuoHapHol opoute ¢ N=3. Ilocrosunas [Tnanka i=1,05-103* Tx-c.
A)3.15-10% Jx-c; B) 1,05-10% Jiic-c: B)2,1-103% Jiic-c; T) 4,2-10% Jic-c.

27. Snpo 4Be” umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 HelitpoHa u 3 npoToHa;
B) 4 npotona u 7 HeittponoB; ') 4 npotoHa u 3 HEUTpoOHA.

28. Yemy paBHO cpe/iHEe BpEeMsl KU3HHU T PATUOAKTHUBHOTO sJIpa, €CIIM TOCTOSIHHAS
PaZIMOaKTHBHOIO pacnaja pasHa 1 ul?
A)0,28:103%¢c; B)60c; B)3600c; Il c.

29. Kak M3MEHHUTCS aKTUBHOCTh U30TOIIA C TMTOCTOSIHHOW PaJOaKTUBHOTO pacmaaa
A=1 mun! 3a Bpems t=41,6 ¢?

A) yMEHBIIUTCS MTOYTH 110 HYs; B) ymenwmmtes B 1,4 pasa;

B) ymenbmmrcs B 1,17-10 paza; I') ymenbimmTes B 2 pasa.

30. B pesynbrare spepHoii peakuum 7N*+,He*—X+H! obpasosanocs smpo X.
CKOJBKO HYKJIOHOB BXOJUT B COCTaB sjipa X?

A)17; B)8; B)9; T)0.

KpnTepnn 1 HIKAJAa OHCHUBAHHUA 110 OHCHOYHOMY CPEACTBY «TecTbI»

IIIxana OILICHUBAHUS Kpurepuit ouenuBanus
(uHTEpBaN OAJIIIOB)
5 KonTponbHas paboTa BINOIIHEHA HA BEICOKOM YPOBHE (TIPaBUIIbHbIE
otBeThl Aanbl Ha 90-100% Bompocos/3anayu)
4 KonTtponbHas paboTa BBIIIOJIHEHA HAa CPEIHEM YPOBHE (IIpaBUIIbHbIE
OTBETHI JIaHbl Ha 75-89% Bompocos/3a1aq)
3 KontponpHas paboTta BIITONIHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIE OTBETHI
nasbl Ha 50-74% BonpocoBs/3anay)
2 KonTtponbHast paboTa BBIIIOJIHEHA Ha HEYAOBICTBOPUTEIIEHOM YPOBHE
(mpaBuJIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50%)
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OueHouyHble cpeacTBa Ui MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)
Teoperuyeckue BONPOCHI
2 cemecmp

. Cucrema otcuera. Tpaekropus. [1yts. [lepemenienue.
. CxopocTtb. Yckopenue. TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOPEHHE.
. Kunematuka u XxapakTepuCTUKHU BpalllaTeIbHOTO ABUKECHUS.
. 3akonbl HetoTtona. Cuna. Umnynbsc. Macca.
. Cunbl B mpupoae. Bubl B3auMoaeicTBusl.
. 3aKOH COXpAaHEHMS UMITYJIbCA.
. JIBI)KEHME Tena IepeMEHHON MacChl.
. KoncepBatunbie cuiibl. Pabota. MoImHOCTb.
. Kunernueckas sneprus. llotenuumansHas sHeprus.

10. 3akoH coxpaHEHUsI YHEPTUHU.

11. lenTp Macc. /IBuxkeHue eHTpa Macc TBEPAOTO Tea.

12. Moment unepruu. Teopema IITeiinepa.

13. Kuneruueckasi sHEpTUs BpallleHUS.

14. MomeHT cuibl. MOMEHT UMITyJibca.

15. Pabota npu Bpamienuu tesna. OCHOBHOE ypaBHEHUE TUHAMUKU
BpaIIaTeIbHOTO JBUKEHUS.

16. 3akoH coxpaHEHHSI MOMEHTA UMITYJIbCA.

17. TlpeobpazoBanus ['anunes. [Toctynarer CTO.

18. TIpeobpazoBanus Jlopenma. CienctBus u3 nmpeodpa3zoBanuii JlopeHa.

19. HennepuuanbHble CUCTEMBI OTCUETA.

20. KonebarenpHbIil mporiecc. ['apmMorndeckue koneOanus. Y paBHEHUE
rapMOHUYECKUX KOJeOaHUN. XapaKTepUCTUKH KOJIeOaHU M.

21. VYpaBHEHHE 3aTyXaloMUX KOJIeOaHU U ero perieHue.

22. YpaBHEHHUE BBIHYKICHHBIX KoJieOaHuil U ero pemieHue. Pezonanc.

23. IlpyxunHbIil MasTHUK. OU3ndecKkuil MassTHUK. MaTeMaTuuecKuii MasiTHUK.

24. CnoxxeHre TapMOHUYECKUX KOJICOAHUH.

25. Mexanudeckue BOJHBI. YpaBHEHHE OeryIeil BOJHBL. AMIUIMTY/a, 4acToTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBL. BoHOBOE ypaBHEHHE.

26. [Ipunuun cynepnosuiiu BosiH. Untepdepenius BosH. CTosiure BOJIHBIL.

27. 3BykoBbie BosiHBL. Db ekt [Homnepa. YibprpazByk. MHppa3ByK.

28. Cuna Apxumena. Y cioBue IiaBaHus Tell.

29. YpaBHEeHUE HEpa3pbIBHOCTU CTpyW. YpaBHeHue bepHymnu. JlamunapHoe u
TypOyneHnTHoe Teuenue. Yucno Pelinonbaca.

30. OcHOBHBIE TOJOKEHUSI MOJIeKysipHO-KuHeTndeckoi Teopun (MKT).
OCHOBHBIE IOHATUS U ONPENETECHUS MOJIEKYJIIPHON (PUBHKH.

31. Uneanbupiii Ta3. CBoOWMCTBA HACANBHOTO Tas3a. TepMOJIMHAMUYCCKHE
napameTpbl COCTOSIHHS.

32. OcuoBHoe ypaBHenue MKT (VYpaBuenne Knaysuyca). VYpaBHeHue
COCTOSIHUS UjiealibHOrO rasza (YpaBHenue MenaeneeBa-Knaneiipona).

33. M3omporiecchl, 3aKOHBI H30MPOIIECCOB. P-V AHarpaMMbl H30MPOIIECCOB.

©Coo~No Uk~ WwWN
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34. YpaBuenue Ban-nep-Baanbca. [lonpaBku ypaBHenus Ban-gep-Baanbsca u
ux ¢uznuecknii cmbica. M3otepmel Ban-nep-Baansca.

35. Pactipenennienne MakcBemia.  XapakTepHble CKOPOCTH  paclpeesieHUs]
Makcsena.

36. Pactipenenenue bonsiimana. bapomerpuueckas hopmyna.

37. SIBnenuss mepeHoca B TEPMOJAMHAMUYECKHM HEPABHOBECHBIX CHUCTEMaXx.
TenmonpoBoanocTh. uddyszus. BsaskocTs.

38. Uucno  cremeHeid  cBOOOABI  MOJIEKYJbl.  BHyTpeHHsi® — sHeprus
TEPMOJUHAMHYECKON CUCTEMBI. 3aKOH PABHOPACIIPEIECICHUS SHEPIUU IO CTEIEHIM
CBOOO/IBI.

39. Pabora, coBeprraemasi CUCTEMOU Tpu W3MeHEeHHHu oObema. OmpeserncHue
paboThI, COBEpIIAEMON TEPMOJUHAMUUECKON CUCTEMOM MPHU U30MPOIIECCaX.

40. IlepBoe Hauano TtepMoauHaMuku. CreacTBUs U3 TMEPBOro Hayaia
TepMOAMHAMUKHU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IIPU U30ITPOLIECCAX.

41. KonnuecTBO TEIUIOTHI. AMabaTUUECKU MpoIlecc. YpaBHEHUE aauadaThl.
P-V nuarpamma agmabaTH4YecKoro mpoiecca.

42. TenaoeMKOCTb. YpaBHeHUue Maiiepa. [Toka3arenp annabaThbl
(ko3¢ dunuent [lyaccona).

43. IlomuTponHblil mpoiecc. Y paBHEHUS MOJIUTPOIIbI, TOKA3aTeNlb MOJUTPOIIBL.
[Toka3aTesb MOMUTPOINBI JUIsl ©30IPOLIECCOB.

44, TenmoBass mammHa. KpyroBele mpoueccol: p-V amarpamma, pabota npu
kpyrosom npouecce, KIT/I.

45. lluxkn Kapuo: p-V nuarpamma, omnucanwe mpoueccoB Iukia, KIII.
Teopema Kapho.

46. TepMomuHaMUYeCKOE€  OMpEAeNieHue  DHTPOIHUH. Craructuueckoe
onpeaeneHue HTponun. OCHOBHbIE CBOMCTBA SHTPOIIUH.

47. I3meHeHue  SHTpONMM  TOpH  H30mpoleccax. Brtopoe  Hayano
TepMoauHaMUKHU. CleACTBUS U3 BTOPOTO Havajga TePMOAUHAMUKH.

3 cemecmp

1. DnexTpuyecKuil 3apsij U 3aK0H ero coxpaneHus. 3akoH Kymnona.

2. DnexTpuueckoe nose. HanpsskeHHOCTh 3IEKTPUYECKOTO MOJIsL.

3. Teopema I"aycca u e€ npumeneHue.

4. PaboTa npu nepeMeNieHru 3aps/a B JIEKTPUUIECKOM I0JIE.

5. Hupkynsauus Bexktopa E.

6. IloTeHuuan u pa3HOCTh NOTEHIIMATIOB. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTH.

7. CBs13b MEX]Ty HAPSHYKEHHOCTHIO U TOTEHIIUAJIOM.

8. IndneKTprKy U MPOBOAHUKH B AJIEKTPUUECKOM TIOJIE.

9. BekTop 31€KTpUYECKOr0 CMEIICHHUS.

10. Dnexrpoemkocth. Konnencarop. CoemuHeHre KOHIEHCATOPOB.

11. DHeprust 3apsKEHHOTO KOHJIEHCATOpa. DHEPIHsl AIEKTPUUECKOTO TOJISI.

12. llocTosHubI  3nekTpuueckuii Tok. Cuima TOKa, IUJIOTHOCTh — TOKA.
Conpotusnenue. Jnexkrpoasrxyuias cuia (31C).

13. 3akon Oma 7151 ydyacTKa U MOJHOM LIETTH.

14. 3axon [Ixoyns-Jlenna.
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15. Pa3BetBiennsbIe dnekTprueckue menu. [Ipasuna Kupxroda.

16. MarautHoe mone. MarHuTHas MHIYKUUS U HAMpsDKEHHOCTh MAarHUTHOTO
OJISL.

17. 3akon buo-Casapa-Jlamaca u ero npuMeHeHHe.

18. B3aumoeicTBrE TOKOB. 3aKOH AMIIepa.

19. Dnexrpudeckas yactuia B MaruutHoM nose. Cua Jlopenua.

20. CutoBble muHUKM MarHuTHOTO Tojist. Lupkysmsiius BektopoB B u H. Teopema
O TIOJTHOM TOKE.

21. MaruuTtsblil notok. PaboTta no nepemenieHuto Toka B MAarHUTHOM TI0JIE.

22. SIBnenue snekTpoMarHuTHOM nHAYKIMK. 3akoH Dapanes. Bpamenue
paMKH B MarHUTHOM TIOJIE.

23. SIBnenne caMOMHIYKIIMU. IHIYyKTUBHOCTH KOHTYpA.

24 VI3MeHeHue TOKa MU 3aMBbIKAHUU [IENN U Pa3MbIKaHUH IICTIH.

25. DHeprusi MarHUTHOTO TIOJIA. DHEPTHs KOHTYpa C TOKOM.

26. Konebatenbupiii  KOHTYp. CBOOOIHBIC SJICKTPOMArHUTHBIE KOJICOAHMS.
®opmyna TomcoHa.

27. 3aTyxarouiie 1 BbIHYKJICHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.
HNuddepennmansHoe ypaBHEHUE KOJICOAHUI U €T0 pelieHue.

28. Ilepemennslii TOk. 3akoH OMa 17151 IEPEMEHHOTO TOKa. MOIIHOCTb
IIEPEMEHHOTI0 TOKa. BEKTOpHBIE TMarpaMmsl.

29. OcHOBHBIE 3aKOHBI reoMeTprueckor onTuku. [Ipunnun depma.

30. ®opmyna ToHkoM smH3BEL llocTpoeHme M300pakeHUil B TOHKUX JIMH3aX.
®dokyc, (OKYyCHOE PACCTOSIHUE, ONTHYECKAs! CHJIA.

31. Unrepdepentus ceeta. Judpakius ceeta. [Ipumeps.

32. INonspu3anus cBeTa. 3akoH Mamtoca. 3akoH bproctepa.

33. [lornomenue cBera. 3akoH byrepa.

34. IlpencraBneHne cBeTa Kak AIEKTPOMArHUTHOW BOJTHBI.

35. TermmoBoe M3NMyYeHUE U €r0 XapaKTepuCcTUKH. 3akoH Kupxroda.

36. A6comoTHo yepHoe Teno. Dopmyna Penes-/xunca.

37. 3akonbl cMemenus Buna. 3akon Credana-bonsiimana.

38. ®opmyna [1nanka. @OTOHBI.

39. llaBnenue cBera. Dotodrddext. YpaBuenue ¢potodrddexra.

40. Dddextr KomnroHa.

41. Anepnass Mogmens aroma. Iloctymatel bopa. ATom Bomgopona u
BOZOPOIONIOI00HBIE aTOMBI 110 bopy.

42. Bonnsl ne bpoitnisa. CooTHOIIEHHE HEONpe1eIeHHOCTEH.

43. BonnoBas ¢ynkuus. Ypasuenue Llpenunrepa.

44. ATom BoAOpoOZia B KBaHTOBOW MexaHuKe. KBaHTOBbIE uncia. GepMUOHBI U
6030HbI1. [Tpunmun [Taymu. [Tepuoguyaeckas cuctema 3neMeHTOB MeH ieneena.

45. CocTaB ¥ XapaKTEPUCTUKU aTOMHOTO SIAPA.

46. Jledekt Macchl ¥ SHEPTUsl CBS3U AApa. DHEPreTUKA SJIEPHBIX PEaKIUM.

47. PanroakTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacnaaa. AKTUBHOCTb.

48. SlnepHble peakuuu: o-pacmaj, B-pacnam, y-uznydenue. [IpaBuia cmemieHus.
Hevitpuno

49. Peakuuu JieneHus ¥ CHHTE3a aTOMHBIX siziep. SlaepHble peakiuu moj
NEHCTBUEM HEUTPOHOB. LlenHble peakuuu.
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IIpakTHyeckue 3a1aHusA
2 cemecmp

3amaua 1. JIBukeHHMEe MaTepuaabHONW TOYKM 3aJaHO ypaBHeHHeM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. Onpenenurs MOMEHT BPEMEHH, B KOTOPBII CKOPOCTE U
TOYKHU paBHA HyJ10. HaliTH B 3TOT MOMEHT BpEMEHHU KOOPJIMHATY U YCKOPEHUE.

3apaua 2. MarepuanbHas Touka Bpamiaercss Ha paccTossHuM =20 cM BOKpYT
HENOABIKHON ocu 1o 3akoHy @=A+Bt+Ct’, rme A=3pax, B=-1pan/c,
C=0,1pan/c®. B wmoment Bpemenu t=10c oOmNpeeNnnuTh TAHTCHUMAIBLHOE d,
HOPMAJIbHOE @y ¥ TIOJTHOE @ YCKOPEHUS TOUKH.

3apaua 3. Ha tmagkom crose sexxut Opycok maccor m=4 kxr. K Opycky
NPUBSI3aHbI J[Ba IIHYpa, IEPEKUHYTHIC Yepe3 HEeMOABMKHBIE OJOKH, MPUKPETIIEHHBIC
K MPOTHBOIOJIOKHBIM KpasiM cTosia. K KOHIIaM IIHYpOB IMOJABEIIEHBI THPU, MACCHI
KOTOpbIXx M1=1 kr u My=2 kr. HailiTu yckopeHue, ¢ KOTOPbIM JIBUXKETCS OPYCOK, U
CHJIy HAaTSDKEHUS KaX/10Tr0 U3 HIHYpoB. Maccoll 6JI0KOB U TpEeHUEM MTPEeHEOpeyb.

3anaua 4. MatepuaiibHasi Touka Maccoll M=3 KI' JBUWXKETCS MOJ| JEeHCTBUEM
HekoTopoil cunbl F cormacHo ypasHenmio X=Ct?+Dt3, rne C=2 m/c?, D=-0,1 m/c®.
Haiitu 3Hadenust 3ToM cuiibl B MOMEHTHI BpemeHHu t1=1c u 1,=2 c. Onpenenursb
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYJIIO.

3apaua 5. Opyaue, )KECTKO 3aKPEIUICHHOE Ha JKEJIE3HOAOPOKHOU Tu1aTopme,
IIPOU3BOJIUAT BBICTPEI BIOJIb IOJOTHA KENE3HOM JOPOTrH MO yriioM ¢=60° K JIMHUU
ropu3onTta. Onpeaenuts ckopocth U oTkara miaThopMbl, €Ciii CHapsI BBUIETAECT CO
ckopocthio v=600 M/c. Macca mardopmsl ¢ opyanem u cHapsigamu M=15 T, macca
oxHoTro cHapsga m=20 kr.

3apaua 6. [llap maccoit m;=10 kr, ABMKYITUHCS CO CKOPOCTHIO 01=4 M/C,
CTAJIKUBAETCA C MIApOM Maccoi Mp=4 KT, CKOPOCTh 2 KOTOPOTO paBHa 12 M/c.
CuuTas ynap npsiMbIM, HEYIPYTHUM, HAUTH CKOPOCThH ¢ IIAPOB MOCTE yaapa B IBYX
ciydasix: 1) MaJbli 11ap HaroHsieT OOJIBIION MIap, ABMXKYIIHIACS B TOM XK€
HaMpaBJICHUH; 2) Mapbl IBMKYTCS HABCTPEUyY APYT APYTY.

3agaua /. Jlng cxatuss TPYXKUHBI HA X1=1 CM HYXHO NPWIOXHTH CHITY
F=10 H. Kakyto paboTy Hy>KHO COBEPIIHTH, YTOOBI CXKaTh NMPYKUHY Ha X2=10 cm?

3agaya 8. Onpenenuts TUHEHHYIO CKOPOCTh U IIEHTpa IIapa, CKaTUBLIETOCs
0€3 CKOJILKCHHMSI IT0 HAKJIOHHOM TIJIOCKOCTH BBICOTOM h=1 M.

3amauya 9. Touka coBepiiaer rapMoHudeckue KojeOanus. Haubomnbinee
CMEIIEHUE Xmax TOUYKH PABHO 5 CM, HaMOOJbIIAs CKOPOCTh Umax— 10 cMm/c. Haittu
YIIIOBYIO YacTOTY @ KOJIEOaHUN M MaKCUMAIIbHOE YCKOPEHUE 8max TOUKH.

3apaua 10. I'py3uk maccoit m=400 r, moaBelIEHHbIN K NpPYXUHE, KoJieOneTcs
10 BEPTUKAIH ¢ TiepruosioM T=1 c¢. OnpeaenuTh )KeCTKOCTh K MpyKHHBI.

3agaua 11. CxonbKO aTOMOB COAEPKUTCS B PTYTH: 1) KOJMYECTBOM BEILIECTBA
v=0,2 monp; 2) maccoit m=1 r?

3apaua 12. OnpenenuTh KOJIMYECTBO BEIIECTBA V BOJAOPOMAA, 3AMOJHSIONIETO
cocys oobemMoM V=3 11, eCIth KOHIIEHTpaIKUs MOJIEKYI raza B cocye N=2 108 m3,

3anaua 13. B 6amnone naxonutes ra3 npu temmeparype 71=400 K. Jlo kakoii
Temnepatypsl 7> HaJ0 HArpeTh ras, YToObI €ro AaBJIeHUE YBEIHMUMUIOCh B 1,5 paza?
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3agaya 14. bamnon Bmectumocthio V=201 3amogHeH a30TOM MpHU
temneparype 7=400K. Korgma wacTh rasa wu3pacxojoBasid, JaBjieHHE B OajsioHE
nonusunoch Ha Ap=200 klla. Omnpenenuts Maccy M HU3PACXOJOBAHHOIO Tasa.
[Ipotiecc cunTaTh U30TEPMUUECKUM.

3apaua 15. OmnpenenuTh IIOTHOCTh p BOJSHOTO Mapa, HaXOISIIETrocs MO
napiienreM p=2,5 Ila u umeroniero remneparypy 7=250 K.

3anaua 16. Mpeanvubiii raz cosepmaer nukia KapHo npu Temmeparypax
xonoamnbHuKa 15,=290 K u Termoornaruuka 7:=400 K. Bo ckoyibko pa3 yBeIUUUTCS
KIIJI # uMKiIa, eciii TeMIIepaTypa TeIUIOOTAaTYMKa Bo3pacTeT 10 11 =600K?

3amaua 17. a3, coBepmaromuii nuka KapHo, otaan TerionpueMHuKy 75%
TEIJIOTHI, TOJYYEHHOM OT TemnooTnaTuuka. Onpeaenuts TeMmieparypy 712
TEIUIONPUEMHIUKA, €CIIi TeMreparypa Terootnatunka 71=400 K.

3agauya 18. Ilpu xakoil Temmeparype CpeaHsisi KWHETHYeCKas SHEeprust <g,>
TIOCTYNATENFHOTO IBUKEHHS MOJIEKYIIBI ra3a paBHa 4,14 10 2L [x?

3 cemecmp

Zapaua 1. 3apsaer Q=1 MmxKn m Q,=-1 MxKn HaxomsiTcs Ha pacCTOSIHHUH
d=10 cm. OmnpenenuTh HANPSHKEHHOCTh £ M TIOTEHIMAT ¢ TOJIA B TOYKE, yIAJICHHOM
Ha paccrosiHue =10 cM OT mepBOro 3apsijia U JexKalled Ha JTUHUHU, MPOXOASIICH
yepe3 MepBbId 3aps/l NEPICHAUKYIIIPHO HanpaBieHuo oT Q1 k Q.

3apaua 2. Ha nByx OECKOHEUHBIX MapaUIeIbHBIX IJIOCKOCTSIX PAaBHOMEPHO
pacrpesieneHsl  3apanbl ¢ HOBEPXHOCTHBIMHU IUIOTHOCTAMH  01=0,2 MkKu/M? u
02=-0,3 MxKn/M?. Onpesenurs HanpsKeHHOCTD TI0JS MEXKIY U CHAPYKHU IIOCKOCTEH.

3apaua 3. J/[Ba xonzaeHcaTopa djiekTpoeMKOCTIMU C1=3 MK® n (=6 MkD

COCIMHEHBI MapajieNbHo U npucoenuHeHsl k 6atapee ¢ C =120 B. Onpenenutsb
3apsael Q1 1 Q2 KOHAEHCATOPOB M pasHOocTH oTeHraoB U u U, Mex Ty 0OKITaIoK.

3anpaua 4. Tpu konnencaropa emkocTssMu C1=1 Mk®, C»=2 Mx® n C3=3 MkD
MOTYT OBITh COEIUHEHBbl NapajuIebHO WIM MOCie[oBaTeabHO. B KakoM ciydae
E€MKOCTb OaTapeu KOHJIEHCATOPOB OOJIbIE U BO CKOJIBKO pas?

3anaua 5. Cuna Toka B MPOBOJAHUKE paBHOMEpHO HapacTaeT oT lo=0 mo I1=3 A
B TeueHue Bpemenu t=10 c. Onpeaenuts 3apsin Q, mpoieanmii B mpoOBOIHHUKE.

3anaua 6. Tpu pesuctopa conpotuBieHusiMu R1=1 Om, R,=2 Om u R3=3 Om
MOTYT OBITh COEIUHEHBbl MapajuIeIbHO WM MOCie[oBaTeabHO. B KakoM ciydae
COIPOTHUBIIEHUE OOJIBIIE U BO CKOJIBKO pa3?

3apaua 7. Cuia Toka B npoBoaHuKe conpoTuBieHneM R=100 Om paBHOMEpHO
HapactaeT oT lg=0 10 Inax=10 A B Teuenue Bpemenu t=30c. OnpeneauTsb
KOJIMYECTBO TEIJIOTHI Q, BBIIETUBIIIEECS 32 9TO BpEeMs B IPOBOIHHKE.

3amauya 8. [lo mpoBoay, COrHYTOMY B BHJE KBajpaTa co CTOpoHO# 60 cM,
TEYeT MOCTOSHHBIN TOK 3 A. HailTu MHIYKIIMIO MAarHUTHOTO TIOJISA B LIEHTPE KBajpaTa.

3apaua 9. [lo 0OMOTKE OYEHb KOPOTKOM KaTyIIKH paguycoM F=16 cm Teuet
ToKk |=5 A. Ckonpko BHTKOB N TMpOBOJOKM HaMOTaHO Ha KaTyLIKY, €CJIH
HaMpsHKeHHOCTh H MarHuTHOTO 0TS B €€ 1eHTpe paBHa 800 A/m?

3agaya 10. /[Ba mIMHHBIX MapajiedbHBIX MPOBOJA HAXOATCS HA PACCTOSTHUU
r=5cm oaun ot apyroro. [lo mpoBogaM TEKyT B MPOTHUBOMOJIOKHBIX HAaIPaBICHUAX
onuHakoBbie TOkH 10 A xaxapiil. HailTu HanpsyKeHHOCTh MArHUTHOTO TMOJISI B TOUKE,
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HAXOJISAIIEHCS HAa PACCTOSHUA 1=2 CM OT OJTHOTO U =3 CM OT IPyroro mpoBoO/a.

3agaua 11. Tlpsmoit mpoBon mmHoM |1=10 cM, MO KOTOpOMY TEYeT TOK
=20 A, HaxomuTcsi B OAHOPOAHOM MarHuTHOM Tmone ¢ uHAyknuen B=0,01 Tm.
Haiitu yron a Mexay HanpaBlIeHUsSIMH BEKTOpa B U TOKa, €CJIM Ha TPOBOJI ACHCTBYET
cuna 10 mH.

3apaua 12. Beuucnuth paguyc R Ayru OKpyKHOCTH, KOTOPYIO OIKCHIBAET
OPOTOH B MAarHUTHOM ToJie ¢ MHAyKuuen B=15wmTn, ecnm cKopocTh L MPOTOHA
paBHa 2 Mwm/c.

3apaua 13. B omHopogHoM wmarHutHOM mojie ¢ wuHayknuer B=0,01 Tn
HAXOJUTCSI TPSMOW TMPoBOA IIMHON |=8 cM, pacroyiokeHHBINH TEPIEeHAUKYISIPHO
muHusM uHaykuud. [To npoBoay Ttedet Tok 1=2 A. [lox neiicTBUeM cUII TOJIS TPOBOJ
nepeMecTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cui moJs.

3amaya 14. B ojpHOpomHOM MarHuTHOM Tojie ¢ uHaykiuend B=0,35Tn
paBHOMEepHO ¢ uactoToii N=480 muu’ Bpamaercs pamka, comepxkamas N=500
BUTKOB Muiomanso S=50 cM?. Ochb BpalleHHs JIEKUT B IUIOCKOCTH PAMKH H
NEepHeHANKYIIApHA JUHUAM UHAYKIUH. OnpenenuTs MakcuManbuyto DJIC uHIyKIuu
Emax, BOSHUKAIOIITYIO B paMKe.

3apaua 15. B nenu men Tok 1=50 A. McTOYHHUK TOKa MOXHO OTKJIFOYHTH OT
ey, He pa3peiBas ee. Onpenenuth cuny Toka depes 1=0,01 ¢ mocie oTkmodeHus ee
oT uctounuka Toka. Conporusienue nernu R=20 OwMm, ee naayKkTHBHOCTH L=0,] I'H.

3agauya 16. MuayktuBHocts L karymku (6e3 cepmeunnka) paBHa 0,1 mI'H.
[Tpu kaxoii cune Toka | sneprus W marautaoro nosnst pasaa 100 mx/x?

3apaua 17. KonebarenbHblil KOHTYp COCTOUT W3 KaTyIIKH WHIYKTUBHOCTBIO
L=20 mxI'# u koHneHcaropa snekrpoeMKkocThio C=80 HD.

3apaua 18. MuayktuBHOCTh L KOnebartenpHOro KOHTypa paBHa 0,5 mIH.
KaxoBa gomxHa ObITh 2J1eKTpOoeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAI HA JITTUHY
BOoJTHBI A=300 M?

3anaua 19. [lotok sHepruu, U3TydaeMblil U3 OKOIIIKA TIABWIIBHON TI€YH, PAaBEH
34 Br. Onpenenuts Temneparypy 7 1edu, eciu IUIOmans OTBepCTus S=6 cm?,

3agaya 20. MakcuMyM — CHEKTpPaJbHOW  TUIOTHOCTH  DHEPreTHYECKOM
CBETUMOCTH 3BE€3[IbI COOTBETCTBYeT [jIMHE BOJHBI A=550 HM. Omnpenenutsb
TEMITepaTypy MOBEPXHOCTH 3BE3/IbI.

3amauya 21. Onpenenuts paboTy BbIXOJa A JJIEKTPOHOB W3 HATpHUs, €CIU
KpacHas rpanuia gorodddexra 1o=500 HM.

3agaua 22. Ha mOBEpXHOCTh JIMTHSA TIAJaeT MOHOXPOMATHYECKHHA CBET
(A=310 uMm). UTOOBI MPEKPATUTH SMUCCHIO JICKTPOHOB, HY)KHO MPUJIOKUTH 3aCPHKH-
BAaIOIIYIO pa3HoCcTh noTeHuanoB U He menee 1,7 B. Onpenenuts paboty Beixoza A.

3apaua 23. Ha 1UHKOBYIO MJIACTUHKY TAJaeT MOHOXPOMATHYECKUN CBET C
JuHOU BOJTHBI A=220 HM. OnpenenuTh MaKCUMAITbHYIO CKOPOCTh (POTOAIEKTPOHOB.

3apaua 24. Onpenenuth IJIUHY BOJHBI A U Maccy m (OTOHA C DHEPrueu
¢=1 M»1B.

3anaua 25. JlaBiaenue p moHoxpoMatudeckoro ceeta (A=600 HM) Ha yepHYIO
MOBEPXHOCTh, NEPIEHAUKYIIAPHYIO NajgaromuM dydaMm, paBHo 0,1 mklla. Onpenenurtsb
gncio N GoToHoB, nagaromux 3a Bpems t=1 ¢ Ha HOBEpXHOCTH MmIomaasl S=1 cM?,
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3amaua 26. BerauciuTh JJIMHY BOJHBI A, KOTOPYIO MCIycKaeT HOH remust He®

IIPU TIEPEX0JIe CO BTOPOTO DHEPTETUUYECKOTO YPOBHS Ha MepBbiid. CrenaTh TaKo# ke
roJjcyer i nona aurus Li*.

3amava 27. BpruucnuTh SHEprur0 (OTOHA, HCIYCKaeMOIro TIpH Iepexojie
AJICKTPOHA B aTOME BOJIOPO/JIa C TPETHETO YHEPTETHUECKOTO YPOBHS Ha MEPBBIiA.

3amaya 28. 3a Bpems (=1cyT akTHMBHOCTb H30TONA YMEHBIIMWIACH OT
A;=118 I'bk no A,=7,4 I'bk. OnipeaenuTs epuo nojaypacnana T, 3TOro HyKJIHIA.

3amauya 29. 3a kakoe Bpems t pacmagaercs Y4 HayaJdbHOTO KOJUYECTBa sACp
PaIoaKTUBHOIO U30TOMA, €CJIM TMIEPUO/T ero nojaypacnana T1,=24 4?

3apaua 30. OnpenenuTh MOPSAKOBEIN HOMEp Z U MacCOBOE YUCIO A YaCTHIIHI,
0003Ha4YEeHHOI OyKBOIl X, M SHEPTHUIO SIIEPHON PEAKITHH:

94Be + 21H — X + 1pn.

Kpurepuu n mkaJjia OieHMBaHHS 110 OLIEHOYHOMY CPEACTBY
NMPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

[Ixama onieHnBaHus

Kpurepwuii orieHuBaHUS
(nHTEpBaN OAIOB)

OoTIINYHO (5) CrygeHT TIIyOOKO M B TIOJIHOM O0BEME BIAACET MPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, HCYEPIIbIBAIONIE U JIOTUYHO €ro H3JaraeT B
YCTHOM MM MUCbMeHHOH (opme. [Ipu 3TOM 3HaeT peKOMEH/I0BaHHYIO
JTUTEPaTypy, MPOSIBISIET TBOPUECKHM MOIX0]] B OTBETaX HA BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHHATHIC PEHICHUS, XOPOIIO BIAIEET
YMEHUSIMH U HaBbIKAMU IPU BBIIOJHEHUU MPAKTUYECKUX 3a]1ay.

xopoto (4) CTyneHT 3HaeT MNPOTrpaMMHBIN MaTepuans, TPpaMOTHO U TI0 CYTH
u3NaraeT ero B YCTHOM WM THChbMEHHOW (opme, Tomyckas
HE3HAYUTEIbHBIC HETOYHOCTH B  YTBEPKICHUSAX, TPAKTOBKAX,
OTIpeIeIEHUsIX M KAaTEerOpUsAX WM HE3HAUYUTENbHOE KOJIHUYECTBO
omm6Ook. [Ipu 3TOM BiazieeTr HEOOXOUMBIMA YMEHHUSIMH U HaBBIKAMH
MIPY BBITIOJIHEHUY MPAKTUYECKUX 3a/1a4.

yIOBIETBOPUTEIbHO | CTyIEHT 3HAeT TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepUal,

(3) JIOTTYCKaeT HETOYHOCTH, HETOCTATOUYHO YETKHE (HOPMYIUPOBKH,
HETIOCIIEIOBATEIFHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOH HITH
nucbMeHHoU opme. [Ipu 3TOM HEeOCTATOYHO BIaIEeT YMEHUSIMHU U
HABBIKAMU TIPY BBITIOJTHCHUH MTPAKTHYECKHX 3a1a4. Jlomyckaer 1o
30% omuOOK B U3JIara€MBIX OTBETAX.

HEeyoBIeTBOpUTENbHO | CTYJEHT He 3HAeT 3HAYMTEJIHbHOM YacTH MpOrpaMMHOrO MarepHala.

(2) [Tpu 5TOM nomyckaeT MPUHIMIHUATIBHBIC OMMUOKK B JOKAa3aTEIbCTBAX,
B TPAaKTOBKE TOHSATHUNA W KATETOPHH, MPOSBISIET HU3KYIO KYIBTYPY
3HaHWW, HE BIAJACET OCHOBHBIMM YMEHUSMH ¥ HaBBIKAMU IIPH
BBITIOJIHCHUM TpakTHUecKuX 3amad. CTyIeHT OTKa3bIBaeTCsa OT
OTBETOB Ha JIOMIOJIHUTEJIbHBIE BOIPOCHI
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JInct u3MeHeHu U JOIIOJTHEHU N

n/m

Bune! nononnenuii u
H3MEHEHUN

JlaTa 1 HOMEp MPOTOKOJIA
3acemanms kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI B 0I00PEHBI
W3MEHEHUS M JOTIOJTHCHHUSI

[oanucs (¢ pacmmppoBKoOi)
3aBemyromiero kadeapoit
(3aBemyromux Kadeapamn)
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